WD 98/ 03484 PCT/ CA97/ 00486
TI TLE OF THE | NVENTI ON SUBSTI TUTED PYRI DI NES AS SELECTI VE
CYCLOOXYCENASE- 2 INH BITORS 5 BACKGROUND OF THE | NVENTI ON )
This invention relates to nethods of treating cycl ooxygenase nedi at ed
di seases andwieestoaésa phar naceuti cal conposi tions ther efEGIYCAI7/00486
Non-steroidal, antiinflanmtory drugs exert nost of their 10
antiinflammuatory, analgesic and antipyretic activity and inhibit

hor none-i nduced uterine contractions- ang .certain types of cancer

growt h through inhibition of prostagl andin G H synthase, al so known as

cycl ooxygenassg form of cycl ooxygenase was known,
this corresp or the constitutive 15

enzyne. ae. oSUBSE JNES A5 SHIECIRY o K00 Y CRASE.

recently thep_qNHeronssecond I nduci bl e form of cycl ooxygenase,
cycl-ooxygenase-2 (COX-2) has been cl oned, sequenced and characterized
initially fromchicken, nuri ne and hurran sources. This enzyme is

di stinct 5roBAGKGROVINGH &N EIQNed, sequenced 20 and

characterized from varmgmgyﬁgﬁqe]at@g mheq,ddgq)fs@ cﬁ t he rmuse and
man. The second, f or m of C se, X- ra readily
i nduci bl e by €XC W&F %slﬂ’é M@aﬁgg‘?ﬁ? ﬁ%@gﬁgﬂn&%&gﬁ

hor nones, cyt:ompussummltigxofmh factors. As prostagl andi ns have bot h

physi ol ogi cal and pat hNioaddteRIid4k lafsiinfiemARitere aAgsushadt st of thei?S

o ook e S Bral, mrafussft Sﬁﬁ%ﬁh@%ﬁ}cﬁ@ﬁ@eﬁ@mﬁﬂ ant in
their physi ollmgnmle -indneed utering eontsactions and eartainiypes of gamesroi nt est i nal
integrity a“%r{)@rﬂﬁ'thﬂb'u @RAnhititon lof proSagRedin \G/HN hssemseﬂmo\bh&ts the
I nduci ble fo ponsi bl e t"he. pat hol o
ffoots of peSClCRPERRIE HREFD, SRISARE, ot et S T Kot
this corresponding to cyclooxygenase-1 (COX-1) or (he constitutive
15 enzyme, as originally identified in bovine seminal vesicles. More
recently the gene for a second inducible form of cyclooxygenase,
cyclooxygenase-2 (COX-2) has been cloned, sequenced and
characterized initially from chicken, murine and human sources. This
enzyme is distinct from the COX-1 which has been cloned, sequenced
20 and characterized from various sources including the sheep, the mouse
and man. The second form of cyclooxygenase, COX-2, is rapidly and
readily inducible by a number of agents including mitogens, endotoxin,
hormones, cytokines and growth factors. As prostaglandins have both
physiological and pathological roles, we have concluded that the
25 constitutive enzyme, COX-1, is responsible, in large part, for
endogenous basal release of prostaglandins and hence is important in
their physiological functions such as the maintenance of gastrointestinal
integrity and renal blood flow. In contrast, we have concluded that the
inducible form, COX-2, is mainly responsible for the pathological
30 effects of prostaglandins where rapid induction of the enzyme would
occur in response to such agents as inflammatory agents, hormones,
growth factors, and cytokines. Thus, a selective inhibitor of COX-2
will have similar antiinflammatory, antipyretic and analgesic properties
to a conventional non-steroidal antiinflammatory drug, and in addition
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occur in response to such agents as inflammtory agents, hornones,
grom h factors, and cytokines. Thus, a selective inhibitor of COX-2
will have simlar antiinflamuatory, antipyretic and anal gesic properties

to a convenwoo!;%[mgon-ster oi dal antii.nflamrmat ory drug, andﬁggg?@g& on
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-2- woul d i nhi bit hornone-induced uterine contractions and have

pot enti al anti-cancer effects, but will have a dimnished ability to
i nduce sone of t he nechani sm based side effects. In particular, such
a conpound shoul d have a reduced- Rotential for gastrointestinal

toxicity, a reduced 5 potential for renal side effects, a reduced effect

on bl eedi ng §iofik$ it hormoriiiueEy ﬁﬁéé@ﬁﬁﬁ’%ﬁ&ié arld/ hife pBeksEal ast hna
attacks in as Lrrn-se It ve . ast hpat.l C S(lil ﬁg‘g’s . f
Fur t her mor ¢ BRGCANGETEHeRIS Rt Wil have 4 diFpipished gbility 1 dnduce some qf;, 4, ceq
smoot h nuscl thecmethamisimebaded side effectsngln particsplarhssibsa confpoundcont racti | e

t id i . hea,
prost anoi ds 'g}(s)kqlmltm% m@gd ot&ﬁ&llf@rgagﬁrai{xﬁggtm&oﬂ ity, 2 ed@ideTENOr I hea

premature_| a . asthma I nophi a ers. It wll
Bl so be o uBatenkial fr ToniahPiderRitents. g pabiced,otiecyoncbleeding times g
decr easi ng bpossiblysslessenedabitity to indusesistima attacks invaspirin{sensitive
treat ment of F&ﬁ%ﬁgﬁ%rug &% and for the treatnment of glaucoma. 15
uttliti 0

The potentia " sel ective cycl oox%fen Sa?_2' .. Inhibjfors are
di scussed in the foll rmore Such a compoyrid will also inhibit prastaamd-
"Towards a baidueedanpoothmusdle Nahtaetiodly. preventing the syaithesid of 216, 1994.

Lor Ty 10 copt oSN e PO LOSAEYE et =L, 20 |
Drug News andysmeBpehea,pecmagyre labougyasthma and eosigophil related [err]
3. David B. Bisordesndt kelleaisGdielhsf tise inStHeag¢dturent of AlzByithexs<dizeassse
Inhibitors” ighy ARPUAinFHNe Tos¢ Palthitiii1Pdh poitHtrdgalsal women (i.e.
treatment of osteoporosis) and for the treatment of glaucoma.
15 The potential utilities of selective cyclooxygenase-2
inhibitors are discussed in the following articles:
. 1. John Vane, "Towards a better aspirin” in Nature, Vol.
367, pp. 215-216, 1994.
. 2. Bruno Battistini, Regina Botting and Y.S. Bakhle, "
20 COX-1 and COX-2: Toward the Development of More Selective
NSAIDs" in Drug News and Perspectives, Vol. 7, pp. 501-512, 1994.
. 3. David B. Reitz and Karen Seibert, "Selective

Cyclooxygenase Inhibitors" in Annual Reports in Medicinal Chemistry,
James A. Bristol, Editor, Vol. 30, pp. 179-188, 1995.

25 o 4. Don E. Griswold and Jerry L. Adams, "Constituative
Cyclooxygenase (COX-1) and Inducible Cyclooxygenase (COX-2):
Rationale for Selective Inhibition and Progress to Date” in Medicinal
Research Reviews, Vol. 16, pp. 181-206, 1996.

WO 96/10012 (DuPont Merck, April 4, 1996) discloses

30 compounds represented by Formula A as being useful in the treatment
of COX-2 mediated diseases, by virtue of their selective inhibition of
COX-2 rather than COX-1. We have now discovered that a subset of
the compounds represented by A, in which -J-K-L- is -NCHCH-, X is a
bond, R1 is aromatic and R3 and R4 are not both hydrogen show




James A. Bristol, Editor, Vol. 30, pp. 179-188, 1995. 25 [err] 4.
Don E. Giswld and Jerry L. Adans, "Constituative Cycl ooxygenase
(COX-1) and I nduci bl e Cycl ooxygenase (COX-2): Rational e for Selective
| nhi bi tion ambdseguess to Date” in Medicinal Resear HCTReASTOW8S Ol .
16, pp. 181-206, 1996. WO 96/ 10012 (DuPont Merck, April
4, 1996) discloses 30 conpounds represented by Fornmula A as bei ng useful
in the treatnent of COX-2 nedi ated di seases, by virtue of their

sel ective inhibition of COX-2 ratbgr. than COX-1. W have now

di scovered that a subset of t he conpounds represented by A in which

“J-KeL-is - NCHCHE ?gédbﬁ&@peﬁor selebc(i{]vq%f%g}xé]sigéxj)i&crjg THEE69d derr] and R4

are.not both *B ) )
PCT/ CA97/ 00486.0X-1 and/or superior potency as compared to the cl@sest speciesmexpect edl y

SUberi or pot enisioted fiPw6/100120MHRs Shpiat Of cbidfiotrdy S the syt e !
96/ 10012. Thi s}’fé%éé{“’g‘)ﬁ)"%ﬂﬂ‘gdﬁ&%}’fﬁe‘ﬁﬁ@%’é’ﬁ galat e or esent
i nvention and is represented by Fornula I. [err] 5

Of the over 175 specific conpounfls di8cl osed in WO
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Of the over 175 specific compounds disclosed in WO
96/10012, only 4 of them are pyridines, and none of these latter contain
a substituent (R3 or R4 in A) on the pyridine ring.

WO 96/16934 (Searle, June 6, 1996) discloses compounds

10 represented by structure B as being useful for the treatment of

inflammation and related disorders. Chemically, these compounds
differ from those of the present invention in that the central of the three
aromatic rings is benzene rather than pyridine.

15 SUMMARY OF THE INVENTION
The invention encompasses the novel compound of Formula
I as well as a method of treating COX-2 mediated diseases comprising
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound of Formula 1.
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96/ 10012, only 4 of themare pyridines, and none of these latter contain

a substituent (Rlerr] or Rerr] in A on the pyridine ring.

WO 96/ 16934 (Searle, June 6, 1996) discloses conpounds 10 represented by
structure LNg useful for the treatnent of i nfl ' nd

rel ated di aéggﬁ#pmem cally, these conpounds di ffera romb?dr?g)ss%e of the
present invention in that the central of the three aromatic rings is
benzene rather than pyridine. 15 SUWARY OF THE | NVENTI ON

The invention enconpasses the novel conpound of Formul a | as well as a
met hod of treating COX-2 nedi ated di séases conpri sing adm nistration to
a patient in need of such treatnent of a non-toxic therapeutically
effective amount of aThenpuvemtiproalseeneompassses certain pharmaceutical  [err]

20 co?%&%@ﬁé‘?& treatment of COX-2 mediated diseases comprising

PCT/ CA97/ 0048 - 4-

The i nventi GorpeyndsebFpaeulal.cert ai n phar maceuti cal conposi tions for

treatment of COX-2 nedi ated di seases conpri sing conmpounds of Fornula I.

I as well as a method of treating COX-2 mediated diseases comprising
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound of Formula I

SO,R!
R2

R
p
N Ar

10 i

wherein:

R! is selected from the group consisting of
(a) CH3,
15 (b) NH2,
(c) NHC(O)CF3,
(d) NHCH3;
Ar is a mono-, di-, or trisubstituted phenyl or pyridinyl (or the N-oxide
thereof), wherein the substituents are chosen from the group consisting

20 of
(a) hydrogen,
(b) halo,
(¢) C1-6alkoxy,
(d) C1-6alkylthio,
25 (e) CN,

(f) C1-6alkyl,
(g) C1-sfluoroalkyl,
(h) N3,



The invention enconpasses the novel compound of Formula | as well as a

nmet hod of treating COX-2 nedi ated di seases conpri si ng admnistration to
a patient in need of such treatnment of a non-toxic t herapeutically
ef fecti ve anowaws/assa conpound of Forrmul a | PCT/CA97/00486
[err] . wherein: Rlerr] is selected fromthe group
consi sting of (a) CHerr], 15 (b) NH err],
(c) NHC(O CF[err], (d) NHCH err];" Ar is a nono-, di-,
or trisubstituted phenyl or pyridinyl (qrgthe N-oxide t her eof),
wherein the substituents are chosen fromthe group consisting 20 of
(a) hydrogen, . b) hal o, (c) Jerr]al koxy,
(d) .derr]alkylthio, 25® -COpRS, (e) CN, f
d err]al kyl, () hydroxfg) Clerr]fluoroal kyl, (h)
MCEN VO %P LH4)RS)-OH,
PCT/-CA97/ 00486 6

(1) -C1-6alkyl-CO2-RS,

5 (m) Ci-¢fluoroalkoxy;
R2 is chosen from the group consisting-of
(a) halo,

(b) C1-6alkoxy,
(c) C1-palkylthio,
10 (d) CN,
(e) C1-6alkyl,
(f) C1-gfluoroalkyl,
(g) N3,
(h) -CO2R7,
15 (i) hydroxy,
() -C(R8)(RY)-OH,
(k) -C1-6alkyl-CO2-R10,
(1) C1-efluoroalkoxy,
(m) NO2,
20 (n) NR11R12, and
(0) NHCOR13,
R3, R4, R5, R6, R7, R8, R9, R10, R11 R12, R13, are each
independantly chosen from the group consisting of
(a) hydrogen, and

25 (b) C1-6alkyl,
or R4 and RS, R8 and RY or R11 and R12 together with the atom to
which they are attached form a saturated monocyclic ring of 3, 4, 5, 6
or 7 atoms.

Apt alkyl groups include methyl, ethyl, n-propyl, iso-

30 propyl and butyl, pentyl and hexyl groups. A favoured alkyl group is
the methyl group. In general R4 and RS, R8 and R and R1! and R12
are not residues of the above-mentioned monocyclic rings. When ‘alkyl’
is part of a composite term such as alkoxy, alkylthio, fluoroalkyl,
fluoroalkoxy then the above meaning of alkyl refers also to the



-5- (1) -CJerr]Rerr], (j) hydroxy,

(k) -C(Rerr])(Rerr])-0H, (1)
-Cerr]Jalkyl-COerr]-Rerr], 5 (m derr]fluoroal koxy;
Rlerr] is CP%S;%JJ omthe group consisting of pCT/CA97/0d48¢ - hal o,
(b) err]alkoxy, (c) derr]alkylthio, 10

(d) CN, (e) Jerr]alkyl, ()

C err]fluoroal kyl, (9) N[err], (h)
CJerr]Rerr], 15 (1) gydroxy, (1)

C(Rerr])(Rerr])-0OH, (k) -Cerr]jalkyl-CJerr]-Rerr],
) Cferr]fluoroal koxy, (m NJerr], 20
n) NR[ er r] Rpemppsite term. (0) NHOOR err], Rerr],

)

er r}, Rlerr], hR[e”]A;REféri'édsﬁ?-@ehhsoﬁ[f@ﬁhhlaﬁseﬂfalwﬂr@mh1‘3{&16”] f
er are eac 0 onsisting o

a) hydrogenm% E;Sdlsu'bgﬂﬁﬂgfi'%@?ldﬂy h@ﬂ&‘%@é\n rﬂ{s,"fﬂe% or R[er?] and
e
[

AFE"-ZA/—\ 1 1

rr], R erpyndmlwm}s,mucm@rmpsa probkg IQ,cg@thullaﬂU the atomto
ch they appefRiic:ned forma saturated nmonocyclic ring of 3, 4, 5, 6

or 7 atons. ousmluerret et hyl ,
n- propyl, iso- 30 pro e“aﬁ‘& ‘%S{Ag?baﬁgw Q&? &Et oured
al kyl group g both ofthhéuhmmymsgﬁmdn’drogetgeneraI Rl err] and Rlerr], Rerr]
and Rlerr] and Rerr] Aﬂdﬂﬂr%réferred sub%bﬁu@@f foRRURLES at Wikerein
above-nentio d rmnoc clic lbsq‘i'f‘ ei%ﬁi\ IS part of a conposite
term such as“dIR q‘ﬁ‘f et p & fl uoroal koxy then the
above medding of aI kyI WMEAS isdi-subssituted phenyl it is particularly apt that

one of the substituents is hydrogen or fluorine and the second is

hydrogen, fluorine, chlorine, methyl, methoxyl or trifluoromethyl.

=3

. Another preferred sub-genus of formula I is that wherein
15 R!is CH3 or NH2. Generally, CH3 is preferred for COX-2 specificity
and NH2 is preferred for potency.
Another preferred sub-genus of formula I is that wherein
R2 is halo, CH3 or CF3.
Another preferred sub-genus of formula I is that wherein
20 the substituents on Ar are chosen from the group consisting of
(a) hydrogen,
(b) halo,
(c) C1-4alkoxy,
(d) C1-4alkylthio,
25 (e) C1-4alkyl,
() CF3, and
(g) CN.

In one aspect the invention is directed to compounds of
30 formula I



WD 98/ 03484
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term A preferred sub-genus of formula | is that wherein
Ar is a wos3a840r di substituted pyridinyl. Wthin thisPEUGAYJOMSES, t he
3- pyridinyl isomers, such as those of fornmula Ic, are particularly 5
preferred. When Ar is di-substituted phenyl is
particularly apt that one or both of the substituents are hydrogen.
Anot her preferred sub-genus of fornula L+4s that wherein Ar is a nono-
or disubstituted phenyl. 10 When Ar is di-substituted phenyl
it is particularly apt that one of the substityents is hydrogen or
fluorine and the second is hydr ogen, R'chlorine, nethyl,

met hoxyl or trifluoromethyl. Anot her preferred sub-genus
of formula | is that wherein 1R% err] or NHerr]. Cenerally,
CHerr] is preferred for COX-2 spegi frqity and NH err] is preferred
for potency. Anot heppreferred sub-genus of fornula I is
t hat wherein Rlerr] is halo, ror CF[err].

Anot her preferred sub-genus of fornula | is that wherein 20 the
substituents on Ar are chosen fron1th? group consi sting of

(a) hydrogen, (b) hal o, (c)

d err] al koxy, . (d) derr]alkylthio, 25 (e)
Clerr]al kyl, Wherein: (f) CF[err], and (g) ON.

In one aspect the invention is directed to conpounds of 30 fornula I
R1 is selected from the group consisting of
5 (a) CH3,
(b) NH2,
(c) NHC(O)CF3,
(d) NHCH3;
Ar is a mono-, di-, or trisubstituted pyridinyl (or the N-oxide thereof),
10  wherein the substituents are chosen from the group consisting of
(a) hydrogen,
(b) halo,
(c) C1-6alkoxy,
(d) C1-6alkylthio,
15 (e) CN,
() C1-6alkyl,
(g) C1-6fluoroalkyl,
(h) N3,
(i) -CO7R3,
20 (j) hydroxy,
(k) -C(R4)(R5)-OH,
(1) -C1-6alky}-CO2-RS,
(m) Cj-¢fluoroalkoxy,
R2 is chosen from the group consisting of
25 (a) halo,
(b) C1-6alkoxy,
(c) C1-6alkylthio,
(d) Ci-6alkyl,
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[err] wher ei n: Rlerr] is selected fromthe group
consi st ”ngP9s/§1m (a) CHerr], pcricastibsgN err],
(c) NHC(O errf, (d) NHCH err]; Ar is a nono-,
di-, or trisubstituted pyridinyl (or the N-oxide thereof), 10 wherein the
substituents are chosen fromthe group consisting of (a)
hydr ogen, (b) hal o, (c) derr]al koxy,
(d) derr]alkylthio, 15 '%é) CN, (f)
d err]al kyl, (g) derr]fluoroalkyl,
(h) Nerr], (e) N3, (i) -CJerr]Rerr],

() -COzH,

(g) hydroxy,
(h) Ci-gfluoroalkoxy,
5 (i) NO2,
() NR11R12, and
(k) NHCOR13,
R3, R4, RS, R6, R11 R12 RI3, are each independantly chosen from
the group consisting of
10 (a) hydrogen, and
(b) C1-6alkyl,
or R4 and RS or R11 and R12 together with the atom to which they are
attached form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms.



20 (j) hydroxy, (K)

-C(Rerr])(Rerr])-0H, (1) -derr]alkyl-CJerr]-Rerr],
(m derr]fluoroal koxy; R2 is chosen fromthe group consisting of 25
(a) hal o, WO 98/03484 (b) (err]al koxy, PCT/ICA97/00489
Cerr]al kyltio,. (d) derr]é6al kyl, WO 98/ 03484
PCT/ CA97/ 00486 - 8-

N : f) - H,
gsér OE()ehrr] (h)(C%erSﬂler(r)]r oal koxy, 5 () (1)
NOJ err], (j) NRerr] err] and (k)
NH , r
ar gos[aglr% ndependg[m(:alr ;]Wﬂﬁégﬁﬂs%ﬁ;a tirqu Ked §F%%&Sﬂdpgpﬁ§%b%%ﬁr ]
(a) hydrogen, Iand (b) derr]alkyl, or Rlerr] and

Rlerr] or Rlerr] and R err] together with the atomto which they are
attached forma saturated nonocyclic ring 359235, 6 or 7 atons.

wherein:

R1 is selected from the group consisting of
(a) CH3,
(b) NH3,
R2 is chosen from the group consisting of
10 (a) chloro,
(b) methyl,
and wherein there may be one, two or three groups X independently
selected from the group consisting of
(a) hydrogen,
15 (b) halo,
(c) C1-4alkoxy,
(d) C1-4alkylthio,
(e) CN,
(P C1-4alkyl,
20 (g) CF3.
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-9- Wthin this aspect there is a genus of conpounds of
formul a I c [err]

wherein 5 o fkdd 1S selected fromthe group consistingp@ficasrronsss -

(a) CHerr], (b) NHerr], Rlerr] is chosen fromthe
group consisting of 10 (a) chloro, (b) nethyl,
and wherein there may be one, two or three groups X i ndependently

sel ected fromthe group consisting of (a) hydrogen, 15

(b) hal o, (c) derr]al kaxy~

C err]al kyl thi o, (e) CN, (f) dJerr]alkyl, 20
(g9) Cr3.

Within this genus of compounds of formula Ic
SO,R!

there is a sub-genes wherein:

5 Rl is selected from the group consisting of
(a) CH3,
(b) NH2,
R2 is chloro,
wherein there is one group X independently selected from the group
10 consisting of
(a) hydrogen,
(b) F or Cl,
(c) methyl,
(d) ethyl.
15
Within this genus of compounds of formula Ic

SO,R’

there is a sub-genes wherein:
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- 10- Wthin this genus of conpounds of fornula Ic

[err] there is a sub-genes wherein: 5 Rerr] is selected from
t he group comneo ssoamg of ‘(a) CHerr], PCT/CA97(0pA86

NH err], Rlerr] is chloro, wherein there is one group X

I ndependently selected fromthe group 10 consisting of (a)
hydr ogen, (b) For d, ~(c) methyl,

(d) ethyl. 15 Wthin this %nus of conpounds of fornula Ic

[err]

R1 is selected from the group consisting of
(a) CH3,
(b) NH2,
R2 is chloro,
5 wherein there is one group X independently selected from the group
consisting of
(a) hydrogen,
(b) For Cl,
(c) methyl.

10

Preferred compounds of formula I and Ic include those
wherein R2 is halo, especially chloro.

Preferred compounds of formula 1 and Ic include those
wherein Ar is 3-pyridinyl and X is hydrogen or C}-3alkyl, especially

15 hydrogen, p-methyl and p-ethyl.

Illustrating the invention are the following compounds:
3-(4-Methylsulfonyl)phenyl-2-phenyl-5-
trifluoromethylpyridine;
2-(3-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-

20 trifluoromethyl-pyridine;
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-
trifluoromethyl-pyridine;
2-(4-Fluorophenyl)-3-(4-methylsulfonyl)phenyl-5-
trifluoromethyl-pyridine;

25 3-(4-Methylsulfonyl)phenyl-2-(3-pyridinyl)-5-
trifluoromethylpyridine;
5-Methyl-3-(4-methylsulfonyl)phenyl-2-phenylpyridine;
2-(4-Chlorophenyl)-5-methyl-3-(4-methylsulfonyl)
phenylpyridine;

30 5-Methyl-3-(4-methylsulfonyl)phenyl-2-(3-pyridinyl)
pyridine;
5-Chloro-2-(4-chlorophenyl)-3-(4-methylsulfonyl)
phenylpyridine;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-pyridinyl)



there is a sub-genes wherein: WD 98/ 03484

PCT/ CA97/ 00486 - 11 - R err]
is selected fromthe group consisting of (a) CHerr],

(b) NH err] o3/ err] is chloro, 5 wherein there is ongcg/cAdPooiss -

[ ndependent?vy gtg:l" ected fromthe group consi sting of

(a) hydrogen, (b) For d, (c) methyl. 10
Preferred conmpounds of formula I and Ic include those wherein R2 is

hal o, especially chloro. Preferred compounds of fornula I
and Ic include those wherein Ar 423 pyridinyl and X is hydrogen or

Cerr]al kyl, especially 15 hydrogen, p-nethyl and p-ethyl.

[Ilustrating the invepki g.rethefollovvlng conpounds:

? r ,( ?| :\J/ﬁﬁ g)r/rlets Elyr g;?: GPE &Eoro—? QE 1¥1cthylsulfonyl)phenyl 2-(3-pyridinyl)

2- (13- Chl or ophenyl ) - 3- pyridiney | suI fonyl ) phenyl -5- 20

t2r '( f4| glr ggg;‘oﬂé’lnyf)g’r gdgﬂllm‘h eth lgulﬁox%l?phenyl -2-(4-pyridinyl)

trifl uorémathyl pyri di
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-
pyridinyl)pyridine;
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenylpyridinyl-
5-carboxylic acid methyl ester;

10 2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenylpyridinyl-
S-carboxylic acid;
5-Cyano-2-(4-chlorophenyl)-3- (4-methylsulfonyl)
phenylpyridine;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine

15 hydromethanesulfonate;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydrochloride;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-
pyridinyl)pyridine Hydrochloride;

20 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-
pyridinyl)pyridine; and
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-
pyridinyl)pyridine hydromethanesulfonate.

25 Preferred compounds of formula I and Ic include those
wherein R1 is methy! or NH?2, especially methyl.

In another aspect the invention also encompasses a
pharmaceutical composition for treating an inflammatory disease
susceptable to treatment with an non-steroidal anti-inflammatory agent

30 comprising:
a non-toxic therapeutically effective amount of a compound of formula I
and a pharmaceutically acceptable carrier.

In another aspect the invention also encompasses a
pharmaceutical composition for treating cyclooxygenase mediated



2- (4- Fl uor ophenyl ) - 3- (4- et hyl sul f onyl ) phenyl - 5-
trifluoronethyl-pyridine; 25
3- (4- Met hyl sul f onyl ) phenyl - 2- (3- pyri di nyl ) - 5-
trifluoromnmet Ryd py/dakgii ne; - o
5- Met hyl - 3- (4- et hyl sul f onyl ) phenyl - 2- phenyl pyri di ne;
2- (4- Chl or ophenyl ) - 5- net hyl - 3- (4- et hyl sul f onyl )
phenyl pyri di ne; 30
5- Met hyl - 3- (4- et hyl sul f onyl ) phenyl - 2- ( 3- gyri di nyl)
pyri di ne; 5- Chl oro- 2-(21-l h1 or ophenyl ) - 3- (4- et hyl sul fonyl)
phenyl pyri di ne; ) .
5- Chl or o- 3- ( 4-disedsgs advantagepusliy ixgatexi by ap\active mgent that selectivelyD 98/ 03484
PCT/ ?97( 00486inhibits COX-2 in5pref|erence to %OX-tlhccl)mprifsin ' 1ﬁ' 5
p%;lr, :j,nﬁw )  anon-toxic therapéugﬁaﬁ&io_ eC Ve Rmodntot a%o}ﬁ})cgl_ngﬁn tjofo(gr:ngﬁal
- (4- net hyl sul fand/ & )phaemace®i¢allygedepitabhle catrier. pyri di ne;
gyﬁh'dlo:lgl ?pjy f’l gmngyl sul i anbitikuRpectihe invEitibA 4130 encompasses a method
£ (ol or oph U AR e e vit

-car boxyl i c anowks an atory agent comprising:
2- (4- Chl or ophegyths drirfosRé Bfatisht B0 Keb@FRUER WehfhE of a non-toxic

5-car boxylic acid, . .
5- Cyano- 2- (4- Cﬁe&mayy)ququ;mﬂwg@ﬂ 2 GRwpound of formula I and a
phenyl pyr i ) nepharmaceutically acceptable carrier.

5- Chl or o- 3- (4- met hyl sul fig ol eRpectahe InPariti oty AB¥hBPassEs a method

hyd th | e, . ;
ydromet hanesul f 82§‘ttmg cyclooxygenase mediated diseases advantageously treated by

an active agent that selectively inhibits COX-2 in preference to COX-1
comprising:

15 administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound of formula I.

In another aspect the invention also encompasses the use of

a compound of formula I or a pharmaceutical composition in the
manufacture of a medicament for the treatment of an inflammatory

20 disease susceptable to treatment with an a non-steroidal anti-
inflammatory agent.

PCT/CA97/00486 ~

The invention is illustrated by Example 1 to 56.

25 The following abbreviations have the indicated meanings:
AA = arachidonic acid
Ac = acetyl
AIBN = 2.2--azobisisobutyronitrile
30 BHT = butylated hydroxytoluene
Bn = benzyl
CSA = camphor sulfonic acid (racemic)
dba = dibenzylideneacetone

DMAP = 4-(dimethylamino)pyridine



5- Chl or o- 3- (4- et hyl sul f onyl ) phenyl - 2- (3- pyri dyl ) pyri di ne
hydr ochl ori de;

5- Chl or o- 3- (4- net hyl sul f onyl ) phenyl - 2- ( 2- net hyl - 5-

pyridinyl)p Hydrochl ori de; 20 7/00486
5- Chl or o- 3- Wﬁ”g"?‘ﬁ‘% sul fonyl ) phenyl - 2- (2- et hyl - 5- FeTICATIONES
pyri di nyl) pyridine; and

5- Chl or o- 3- (4- net hyl sul f onyl ) phenyl - 2- ( 2- et hyl - 5-

pyri di nyl ) pyridi ne hydronet hanesul fonatg, 25 Preferred
conmpounds of formula I and Ic include those wherein R err] is nethyl
or NH err], especially nethyl. I n anot her aspect the

i nvention al so enconpdaMis a = phh&MmthEHprmmdm tion for treating

an inflammatory di seagoMSO sus:ceptahhgh DPsilfexideent with an non-steroi dal

anti-inflammatory age conpri si apeutically
ef fective anount of arégﬁlp)%und 6'f fo Feé)eplarﬁld}?&ﬂ%%ghgﬁ%ﬁaceut ically

acceptabl e carrier. thane sy Pﬂ@ranAdpect the invention al so
enconpassgs a phemfmeut [ ca:l coﬁmhylmmef or treating cycl ooxygenase
medi at ed V\Dﬁﬁég3484 -

PCT/ CA97/ 00486 Hanks balanced salt solutxon1 3

di seases advant ageous| HEPESat ed=by alN- %Hmomhyllptmra@abd‘éh&el y
inhibits COX-2 in preference to COX- éﬂﬁgam_fcﬁheqmd a non-toxic
therapeutically effecty amount_ of co ormul a | and a

phar maceutical |y acce%e carrier. ﬁ %Hgﬁ lﬂood I n anot her aspect the
i nvent i ok0al so enconpaK¥B4DS nethod potassmm hexamethyldisilazameanmat or y

di sease susceptabl e top pygat ment= wi t Klfam mxsoﬁt%gbyfdxﬂ{dé' dal

anti-inflammatory age onpri si_ng: atlontoapatlent I n
need of such treat men'?i‘g non-T oxi élpopol%'saccrh

mCPBA = m-chloroperbenzoic acid
MMPP = magnesium monoperoxyphthalate
15 Ms = methanesulfonyl = mesyl
Ms0 = methanesulfonate = mesylate
NBS = N-bromosuccinimide
NCS = N-chlorosuccinimide
NIS = N-iodosuccinimide
20 NMO = N-methylmorpholine-N-oxide
NMP = N-methylpyrrolidone
NSAID = non-steroidal anti-inflammatory drug
oxone® = 2KHSO5*KHSO4*K2S04
PCC = pyridinium chlorochromate
25 PDC = pyridinium dichromate
PEG = polyethyleneglycol
Ph = phenyl
pyr =  pyridinyl
r.t. = room temperature
30 rac. = racemic
Tf = trifluoromethanesulfonyl = triflyl
TfO =  trifluoromethanesulfonate = triflate
THF = tetrahydrofuran
TLC = thin layer chromatography



t herapeutically effective amount of a compound of formula |

phar maceutical ly acceptable carrier
i nvention al so enconpasses a net hod

medi at ed di sapgeso3agdvant ageously treated by
selectively inhibits COX-2 in preference to COX-1

admnistration to a patient

and a 10

I n anot her aspect the

of treating cycl ooxygenase

conpri si ng:

therapeutically effective amount of a conpound of forrmula I.

I n anot her aspect the invention also-enc
conposition in the

medi canent for the trea.i\g;ag'; O?Ijafinaln?yt%meg‘lr]ﬁ?ﬁgl !ﬁfﬁse susceptable to

of formula | or a pharnaceuti cal

treatnent with an a non-

invention is illustratelis@y Exanpte 1ptiohsmeselfonate = tosylate

asses the use of

agent.

an active E@éﬂé”@ﬂﬁé
15
in need of such treatnent of a non-toxic

a conpound
manuf acture of a

The

The fol |l ow ng

abbrevi ations have the Tadi cat ed Jreanijppeor 2H)-tetrazol-5- P,] AA =
arachi doni ¢ aci d Ac acety
Al BN = -- azo%Pg'Meobut yr oni tnﬁq'lgl g.Hfone BHT =
but yl at ed ﬁydr oxyt ol uen® ulfonmnide = benzyl
CSA canphor sul fom c acid (racem C) dba
= di benzyl I“ﬂ'&)" acet on DVAP =
4- (di met hyl ani EﬁF‘P‘&R Pr reviations  \p 9g/ 03484
PCT/ CA97/ 00486 methyl - 14 -
DVF = N, N- di rreEpyI f or mamd de ethyl DVBO =
di met hyl sul f oxi de
6 n-Pr = normal propyl
i-Pr = isopropyl
n-Bu = normal butyl
i-Bu = isobutyl
s-Bu = secondary butyl
15 t-Bu = tertiary butyl
c-Pr = cyclopropyl
c-Bu = cyclobutyl
c-Pen = cyclopentyl
c-Hex cyclohexyl
20
Dose Abbreviations
bid bis in die = twice daily
qid = quater in die = four times a day
tid = ter in die = three times a day
25
For purposes of this specification alkyl is defined to include
linear, branched and cyclic stuctures, with the indicated number of
carbon atoms. Examples of alkyl are methyl, ethyl, propyl, s- and t-
butyl, butyl, pentyl, hexyl, 1,1-dimethylethyl, cyclopropyl, cyclobutyl,
30 cyclohexylmethyl and the like. Similarly, alkoxy and alkylthio mean

linear, branched and cyclic stuctures, with the indicated number of
carbon atoms.

For purposes of this specification fluoroalkyl means alkyl
groups of the indicated number of carbon atoms in which one hydrogen



EDTA =
et hane sulfo
HBSS =

N-[ 2- Hydr oxwgtgg,gg“],pl perazi ne-N -[ 2-

et hyl enedi am netetraacetic acid ESA

nic acid 5 Et[err]N = triethylam ne
Hanks bal anced salt sol ution HEPES

PCT/CA97/00486 ~

et hanesul fonic aci d] HW\B = human whol e bl ood 10

KHVMDS = pot assi um hexanet hyl di si | azane LDA =

l'ithiumdiisopropylam de LPS = | i popol ysacchari de

nCPBA = m chl or oper benzoi ¢ acid MVPP = magnesi um

nonoper oxypht hal ate 15 Vs - 16 - = met hanesul fonyl = rresyl
= nmet hanesul fonate = nesyl ate NBS

N-br onosucci ot mate is replaced by fluorinéVCExamples are -CFA «CHQCHRECi ni ni de

NI S
N- net hyl nor p

h%ﬁﬂ#l”%_dé)ﬂ’fﬁj Vel P and the liker, Simil4¥y, fluoroalkoxy

N-met hyl pyr r B16ans dinear, branched and cycNgatustures-with therindicatesd gamber

anti -i nfl amTaf eapbody at® oxone =

2KHS( err Kqu err] Kl ekl e yridinium
chl orochr%mat e 25 Fo l] ﬁ)qp se%agf:ﬂus specnﬁcatlonp&prs?ﬁ}%%%\gmphri

PEG —term potyrsttiyo enmprgdimes, the definition of theterm in each = phenyl
ng —occutﬁzlgdeedis%ﬁependem of the deﬁmtioﬂ in each additioh8P™M tenperature 30
trlfluororretﬂﬁﬁ‘égﬁw% =trifly TfO =
trifluoromet hanesul fo Eptﬂmses Dﬁtbls specification halo maius F, Cl, Br or

t et rahydygf ugan TLC = thin | ayer chromatography
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In another embodiment, the invention encompasses
pharmaceutical compositions for inhibiting COX-2 and for treating
COX-2 mediated diseases as disclosed herein comprising a
pharmaceutically acceptable carrier and non-toxic therapeutically
effective amount of a compound of formula I as described above.

In yet another embodiment, the invention encompasses a
method of inhibiting cyclooxygenase and treating cyclooxygenase
mediated diseases, advantageously treated by an active agent that
selectively inhibits COX-2 in preference to COX-1 as disclosed herein
comprising:
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound of Formula I as
disclosed herein.

Optical | D e icl

Some of the compounds described herein contain one or
more asymmetric centres and may thus give rise to diastereomers and
optical isomers. The present invention is meant to comprehend such
possible diastereomers as well as their racemic and resolved,
enantiomerically pure forms and pharmaceutically acceptable salts
thereof.

Some of the compounds described herein contain olefinic

double bonds, and unless specified otherwise, are meant to include both

E and Z geometric isomers.



- 15- Ts = p-t ol uenesul fonyl = tosyl

TsO = p-tol uenesul fonate = tosyl ate Tz =
1H (or 2H)-tetrazol -5-yl Sqerr] M = met hyl sul fone 5
SO err] NH[ er mlo 9sm3484 sul f onam de Al kyl group abbrevi RGTHFHA7/00486

Me = -met hyl Et = ethyl 10

n- Pr = nor mal propyl I - Pr = | sopropyl

n- Bu = nor mal butyl i-Bu = i sobut yl

s-Bu = secondary butyl 15 -17 - t-Bu = tertiary
but yl c-Pr = cycl opr opyl c-Bu

= cycl obut yl c- Pen = cycl opentyl

c- Hex ﬁé&0| ohexyl 20 Dose Abbrevi ati ons bi d

= b|S|n di twi ce daily gid = quater in die
= four tines a day The pharmaceutuq:ed compositiens of therpresentiipvention ee ti nes
a day 25 comprise a compilindPef PORABLAN al hhacBREthireaRdrait 21 kyl i

i ndi cated Ru Mceuncaltygﬁar '33{ aggﬂe%?a%r ééﬁ Fiﬁ“oi{tés rf‘e\ch;P : Qte hyl,
propyl, s- ancpltarmaceutically acceptable, capdiet shd optiopally btliemthesapentist hy| |
cyclopropyl, Grgreibhis! TROterky PitRICLIREAN adEUPUIE shitkCreferdiid @ity
al koxy and al kl* Rﬁ'@%%ean h g‘ g\g r}a & _g XIX% St g‘}é-lﬁr es, wth
the indicat ed Bf& a%cg fi Y&ﬁ‘ﬁep € ndtfoxid basés &r poses of
thi s speci fi canorgarit basesaand brganic basdsk y$alts derivgdfrom mforghmicibases at ed
nunber of jear BaRnAfCMBmMiRul) ARnRRA%uRY ShRFSHA, copper, ferric, ferrous,

lithium, magnesium, manganic salts, manganous, potassium, sodium,

zinc, and the like. Particularly preferred are the ammonium, calcium,

magnesium, potassium, and sodium salts. Salts derived from

pharmaceutically acceptable organic non-toxic bases include salts of

15 primary, secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines, and basic ion
exchange resins, such as arginine, betaine, caffeine, choline,
N,N--dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol,
2-dimethylaminoethanol, ethanolamine, ethylenediamine,

20 N-ethylmorpholine, N-ethylpiperidine, N-methylglucamine, glucamine,
glucosamine, histidine, hydrabamine, N-(2-hydroxyethyl)piperidine, N-
(2-hydroxyethyl)pyrrolidine, isopropylamine, lysine, methylglucamine,
morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethylamine, trimethylamine, tripropylamine,

25 tromethamine, and the like.

When the compound of the present invention is basic, salts
may be prepared from pharmaceutically acceptable non-toxic acids,
including inorganic and organic acids. Such acids include acetic, adipic,
aspartic, 1,5-naphthalenedisulfonic, benzenesulfonic, benzoic,

30 camphorsulfonic, citric, 1,2-ethanedisulfonic, ethanesulfonic,
ethylenediaminetetraacetic, fumaric, glucoheptonic, gluconic, glutamic,
hydriodic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic,
mandelic, methanesulfonic, mucic, 2-naphthalenesulfonic, nitric, oxalic,
pamoic, pantothenic, phosphoric, pivalic, propionic, salicylic, stearic,
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- 16 - or nore is replaced by fluorine. Exanples are -CF[err],

-CH err]CH err]F, -CH err]CF[err], c-Pr-F[err], c-Hex-F[err] and the
like. Simlarl f | uor oal koxy means |inear, branched l,d.C-
stuctures, \)(Pt’gfb%“% i ndi cat ed nunber of carbon atoms.l%lil AHibode

For purposes of this specification, in situations in which a term
occurs two or nore tines, the definition of the termin each

occurrence i s independent of the definition in each additional

occurrence. For purposgg.-of this specification hal o neans
F, d, Br, or 10 1. I n anot her enbodi nent, the invention

enconpasses . Ut | Ld . 4 nhihj L X-2 and for
treating SUS%@%%%&% eg ,§|%3§§%§a§s§ gl SC gégdqﬁg%{l%&gb%)ri sing a
phar maceut i candpcenqigpangd the like, i Rartighlarhy prefsed araiifouti cal |y 15
ef fective amhydtolonsice hydroohdorit, fmaieiv) methaesdHonid, phbsphornie,
In yet anot h§ fﬁﬁ%oﬂid%ct%ﬁ 'knvention enconpasses a nmet hod of

g* ooxygenase, an Pr

i nhibiting cy ) ‘eati ng cycl ooxygenase nmedi at ed
di seases, Qadvant ageousltWﬂfbﬁﬂ@deﬁ}O%ﬂ%tm\lbc gisenssipn of methods@fect i vel y

i nhi bi ts COXtekateftt whicle fickows, fef¥rentesito thescompdinde bf Forrfdla T@fPri si ng:

adm ni strati td ' 65? : a non-toxic

t her apeuti ca?ﬁiﬁ‘gﬁs‘?@% %‘g%dr#o@ﬁ% 0 %%@%@ n%&% @g% ﬁ@li%i | as

di scl osed herein. 25 Optical Isoners - Diastereoners - CGeonetric |soners
Sone of the (diligesds described herein contain one or nmore asymmetric

cont o2 3R 1o L1US SGE CoapolRa S TRBAIATIS ofl for oy BRI pho™ S
di ast er eoner Jever ard Inflammation ofa yanety.aficerdigions ancluding rheumatic

fever, symptoms associated with influenza or other viral infections,

common cold, low back and neck pain, dysmenorrhea, headache,

toothache, sprains and strains, myositis, neuralgia, synovitis, arthritis,

15 including rheumatoid arthritis, degenerative joint diseases
(osteoarthritis), gout and ankylosing spondylitis, bursitis, burns,
injuries, following surgical and dental procedures. In addition, such a
compound may inhibit cellular neoplastic transformations and metastic
tumour growth and hence can be used in the treatment of cancer.

20 Compound 1 may also be of use in the treatment and/or prevention of
cyclooxygenase-mediated proliferative disorders such as may occur in
diabetic retinopathy and tumour angiogenesis.

Compound I will also inhibit prostanoid-induced smooth
muscle contraction by preventing the synthesis of contractile prostanoids

25 and hence may be of use in the treatment of dysmenorrhea, premature
labour, asthma and eosinophil related disorders. It will also be of use in
the treatment of Alzheimer's disease, for decreasing bone loss
particularly in postmenopausal women (i.e. treatment of osteoporosis)
and for treatment of glaucoma.

30 By virtue of its high inhibitory activity against COX-2
and/or its specificity for inhibiting COX-2 over COX-1, compound I
will prove useful as an alternative to conventional NSAID'S,
particularly where such non-steroidal antiinflammatory drugs may be
contra-indicated such as in patients with peptic ulcers, gastritis, regional



30 enantionerically pure fornms and pharnmaceutically acceptable salts

t her eof . Sonme of the conpounds described herein contain
olefinic doubl e bonds, and unl ess specified otherwi se, are neant to

i ncl ude bot hwo sso3ss4and Z geonetric i soners. WO OBITOCAPS40486

PCT/ CA97/ 00486 . - 17 - Sal ts
The pharnmaceuti cal conpositions of the present invention conprise a
conmpound of Forrmula | as an active ingredient or a 5 pharmaceutically
acceptabl e salt, thereof, and may al so cq ain a pharmaceutical ly
accept able carrier and opt ionally ot her t erapeutic I ngredi ents. The
term "pharmaceutical |y, acceptabl,e salts” refers tq salts . prepared from
phar maceut i cal egteBEse plogratave, gali ﬂ&xﬁl‘(‘!eﬁé@@!ﬂﬁ Ok With agecurrent; 1#6&15& e bases

and organic Fagm:oxﬂwshﬂaﬁbsiomd GIrtsleeding| coapulation disotdersiincluditeg al um num
anmoni u cal CJ (0) r
mangani (r:n salt s%@aﬁ%ﬁ as w@rﬁmﬁ)ﬁﬂﬁﬂ%ﬁj haemAﬂhtlﬁé B%Wﬁé&#@k

Particularly pP’éﬂbéW‘éd WWH%IOCN}'SFW Of talﬁﬁgnem um

pot assi um Sndamisbagulans.t s. Salts derived from pharmaceutical ly
accept abl e organic non-toxi c bases include salts of 15 prinmary, secondary,
and tertiary am nes, subst | tuted, am nes including natural |y occurring
substitut ed anPhamnacepticabCempositiontnd basic i on exchange resins, such
as arginine, betaine, cel*drethaetrea@ﬂneht 8fany of théseNyclbdeenass hiddeatedi am ne,

-
—

et hantl an o, SERbRERORERIREY WBA b oy sergm%ﬁmﬂﬁ%%?%sr.m ne,

N- et hyl gl L@ anbyidnhajatien spray or rectally in dosageunit fosmplations Gopeaiame ne,
N- (2- hydr oxyet gafveitiesial ofistoxdé pharmadeatibaldy %dﬁitﬁhﬂle)d%‘tﬁé@ adjuvants
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injections, intravenous, mtramuscular intrasternal injection or infusion
techniques. In addition to the treatment of warm-blooded animals such

15 as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compound of the
invention is effective in the treatment of humans. The compounds of the
instant invention are particularly well suited for horses.

As indicated above, pharmaceutical compositions for
treating COX-2 mediated diseases as defined may optionally include one

20 or more ingredients as listed above.

The pharmaceutical compositions containing the active
ingredient may be in a form suitable for oral use, for example, as
tablets, troches, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, or syrups or

25 elixirs. Compositions intended for oral use may be prepared according
to any method known to the art for the manufacture of pharmaceutical
compositions and such compositions may contain one or more agents
selected from the group consisting of sweetening agents, flavouring
agents, colouring agents and preserving agents in order to provide

30 pharmaceutically elegant and palatable preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calcium phosphate or sodium




t heobrom ne, triethylamne, trinmethylamne, tripropylam ne, 25

tronmet ham ne, and the |iKke. When t he conpound of the
present invention is basic, salts may be prepared from

phar maceut i @Jﬁ\é‘s&gcept abl e non-toxic acids, I ncl udi REhdIRkBERE ¢ and
organi ¢ aci ds.”"Such acids include acetic, adipic, aspartic,

1, 5- napht hal enedi sul foni ¢, benzenesul fonic, benzoic, 30 canphorsulfonic,
citric, 1,2-ethanedisul fonic, ethanesulfonic,

et hyl enedi am netetraacetic, fumaric, glucoheptonic, gluconic, glutamc,
hydriodi ¢, hydrobrom c, hydrochloric, jsggthionic, lactic, maleic, malic,
mandel i ¢, net hanesul fonic, nucic, 2-naphthal enesulfonic, nitric, oxalic,

Doo6) 03haa phosphate; BREAAARRE GndPdi¥hdgrariRE WeBR, for BRmBIE, Bim S nar) Soass
- 18 - starchj of alginid acid; bindingtagents, for exampleestardho getativcor,

undecanoi c, acia, andUpBae %geﬁt@?féx*@&a'mlhe; nﬁ%&ﬁiﬁ% chyate! fbaviced are
citric, cy§robrom ochl opc ma{T ICr’ t an%sulfgeraé:,

phosphoric, acidogfgle, The tablets mpy, pp dincogted or they may be coated by, i || pe

under st ood t Haiowm tedhniquesctosdéloy disintegration and absorptiondatthent whi ch
fol lows, ref %.;:&%&egﬁnmhe?am@ggg&%@ws%siaiﬁé@act,ion oveegt to also
a

i ncl ude the rmaceut I,c accept ts. . 111ties 10
The Conpound GRERHPEEPY: %Qéwﬁgf e?iﬁaigyrgag@alép%é‘srglycery fever and

i nf | ammat i on mbnestearateoy ghyceryhdistéarate may|bedemployedufBhey may alsé ever ,
Synmptons assqgd %@@d‘ﬂg the' t8Eh 'ﬁé%e@ériﬂ%&'ﬁ{ &}g UXN. Pdibfcs,288308; comon
col d, Iogkgag% ggﬁgﬁg K Q?bg snagfrr ea, . gs ache,, ffothache,
sprai ns sHASPADZ; ARGsF.203,8 40 tarm) asmbtin sherapeutic tablefs for, 15
i ncl udi ng r hecomtrali leasehritis, degenerative joint diseases
(osteoarthritis), gout pFyiuARShOFIrGral BEOMAY AlsS belpresbhted astirds.
gelatin capsules wherein the active ingredient is mixed with an inert
solid diluent, for example, calcium carbonate, calcium phosphate or
15 kaolin, or as soft gelatin capsules wherein the active ingredients is mixed
with water or miscible solvents such as propylene glycol, PEGs and
ethanol, or an oil medium, for example peanut oil, liquid paraffin, or
olive oil.
Aqueous suspensions contain the active material in
20 admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethycellulose,
sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents may be a naturally-occurring phosphatide,
25 - for example lecithin, or condensation products of an alkylene oxide with
fatty acids, for example polyoxyethylene stearate, or condensation
products of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol
30 such as polyoxyethylene sorbitol monooleate, or condensation products
of ethylene oxide with partial esters derived from fatty acids and hexitol
anhydrides, for example polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate, benzyl alcohol, one or



injuries, follow ng surgical and dental procedures. In addition, such a
conpound may inhibit cellular neoplastic transformations and netastic
tumour growt h and hence can be used in the treatnent of cancer. 20
Compound 1 nyyp sdg3gsbe of use in the treatnment and/ or prevertiicAv70é486
cycl ooxygenase-medi ated proliferative disorders such as may occur in

di abetic retinopathy and tunour angi ogenesi s. Conpound |
will also inhibit prostanoid-induced snooth nuscl e contraction by
preventing the synthesis of contractile_pjqstanoids 25 and hence may be
of use in the treatnent of dysnenorrhea, premature | abour, asthma and
eosi nophil related djsorders. It wll alsg,be of use in t he treat nent
of Al 2hei mer * STATS ERLOBINEAEENEDr s PREE HYOBERE agenth,cand pne &Fmore,

post menopausal sweetemingiagents, sach ag sucroie osicebarin ogiaspartame. and for
activi Ty agai nst. CX. 2 OLY suspgpsions may bEYoUERIED B suigbr@th e 0, 5T
over COX-1, cofsiyieredient ing VFngfFeoﬁs&lﬂxaﬁg’ éﬁf%ﬁhtlé HﬁadW@ qu
conventiond Ng8hieil or cocpmutioil,udrain mindral eil such asdiquidepavaffed. The
ok el GRS s comit ikeh ) Al bt
PCT/ CA97/ 0048¢6hard p. n or cetyl a{co%o?. %weetemng agents such as thgse set forth
enteritis, ul cabiorel wad flviourimg afienty triayube dddedoto pravide arpatatablendrahi st ory
im;]cl udi ngaSt r%%hg‘ziﬁ%"?s'ﬂié Ig&ﬁg%%h?g% E‘?%,ngigl%m Mggh‘ggﬁ‘? I a xg§f zt her
bl eedi ng 10 @?M‘é\ﬁqmﬁisﬂﬁgﬁséﬁg‘é‘%&%?cldhose prior to surgery or taking 5
anti coagul ants. Pixispexrsible ipostders apd granwles suitable for preparation For the
rmy e aci i SALOBIARSEERIOH S8R Bf fher povite BRI TRON |
ingredient in admixture with a dispersing or wet¥i’ng agent, suspending
agent and one or more preservatives. Suitable dispersing or wetting
15 agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening,
flavouring and colouring agents, may also be present.
The pharmaceutical compositions of the invention may also
be in the form of an oil-in-water emulsions. The oily phase may be a
20 vegetable oil, for example olive oil or arachis oil, or a mineral oil, for
example liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-occurring phosphatides, for example soy bean,
lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monocoleate, and condensation
25 products of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening and flavouring agents.
Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol or sucrose.
30 Such formulations may also contain a demulcent, a preservative and
flavouring and colouring agents. The pharmaceutical compositions may
be in the form of a sterile injectable aqueous or oleagenous suspension.
This suspension may be formulated according to the known art using
those suitable dispersing or wetting agents and suspending agents which



10 by inhalation spray or rectally in dosage unit formul ations contai ning
conventional non-toxic pharmaceutically acceptable carriers, adjuvants

and vehicles. The term parenteral as used herein includes subcutaneous

i njections, intravenous, intramuscular, intrasternal inje;&% o] é fusion
t echni ques. MA9%3¥tion to the treatnent of warm bl ooded 'T%psog‘lu h 15

as mce, rats, horses, cattle, sheep, dogs, cats, etc., the conpound of the
invention is effective in the treatnent of humans. The conpounds of the
instant invention are particularly well suited for horses.

As indi cated above, pharmaceutical comp23i-tions for treating COX-2
nmedi at ed di seases as defined may optionally include one 20 or nore

i ngredi ents agvk ibggﬁqn@,w'iéd above. The ste_rir*e 1@3{:@?}%% AFRE6Y mAi2khlso

COTPR ¢ Tor BBl iptAbls e orsuspETbighir & uon e MEriebhges
aqueous or oOiacyeptableedijuentsor stibegnty foréxample asposolatisndn ig8-buvhmes,
enul si ons, hafgy OAndeg}Tg%aag.gu able OéniRles Y @lvémms fidr|nthy be crBBYEA! | ON®

i ntended for oral us repared,accor Io&? known to

the art for @Fe WAIRf F'& Sphutinn.and, isotemic y “mdﬂﬁﬁaﬁ§9‘4% and such
Conmposi t i onsf@wplmlts such as etlmmolppropyisnet glycol or pelyetitydend ghyeolhe group
consisting o | g : ' : j ng agents
and preservi r%éswg'gsrr?%sB pﬁe&r g’g?a?%fdﬁ g%g‘ngf?d Bf}sa‘gngc%}’?@g‘}@ym egant and
pal at abl e pr &PapIAYFE 5 2 soiberk or Wspeading medium. kEorthispurpgseanknt in

admi xture wi thland fixedoit mpycberamployedinctuding syndsetiy mone- exci pi ents whi ch
are sul tqpl € Jigfgct:ﬂgegﬂmfaaﬁfd&ne thftg %@R*seéu%h as oleichg?uﬂ(ﬁéeoi‘ne{Sﬁes may be
for exampl'e, THRert diTuents, ¢h as calclum carbonat e, sodi um
carbonat e, | REPARNOBALINYSABREEphat e or sodi um WO 98/ 03484

PET / Cﬁ\97/ 00486 e Compound of Formula I may also be administed in the
oROSEht - S oF 4 g RSB gk SLRCURID T
compositions can be prepare% by mixing the darug wnﬁ a suitable non-
15 imritating excipient which is solid at ordinary temperatures but liquid at
the rectal temperature and will therefore melt in the rectum to release
the drug. Such materials are cocoa butter and polyethylene glycols.
For topical use, creams, ointments, gels, solutions or
suspensions, etc., containing the compound of Formula I are employed.
20 (For purposes of this application, topical application shall include mouth
washes and gargles.) Topical formulations may generally be comprised
of a pharmaceutical carrier, cosolvent, emulsifier, penetration enhancer,
preservative system, and emollient.

25 Dose Ranges
Dosage levels of the order of from about 0.01 mg to about
140 mg/kg of body weight per day are useful in the treatment of the
above-indicated conditions, or alternatively about 0.5 mg to about 7 g
per patient per day. For example, inflammation may be effectively
30 treated by the administration of from about 0.01 to 50 mg of the
compound per kilogram of body weight per day, or alternatively about
0.5 mg to about 3.5 g per patient per day.
The amount of active ingredient that may be combined with
the carrier matenals to produce a single dosage form will vary



acacia, and lubricating agents, for exanple, nagnesium stearate, stearic
acid or talc. The tablets may be uncoated or they may be coated by 5 known
techni ques to delay disintegration and absorption in the

gast r oi nt est iwandgidsgact and t hereby provi de a sustai ned actiPCT/ONE004E6

| onger period. For exanple, a time delay material such as glyceryl

nonost earate or glyceryl distearate nay be enployed. They may al so be
coated by the technique described in the U S. Patent 4,256,108; 10

4,166, 452; and 4, 265,874 to form osmetic23 herapeutic tablets for

control rel ease. Formul ations for oral use may al so be

presented as q\/ﬂ% i ngredient is
m xed with anlaéﬁg?? ng ulﬂﬂ ﬁ'{e @%ﬁ%ﬁg@g& ofr. géﬁl hPﬁ ﬁsﬁk\éﬁum car bonat e,

cal ci um phospRdmunisration. ke ¢xamp orpRilatien éﬂtﬁﬁ eégenﬂ@sow%r ein the
active ingredadntifistratioh>cfthumans mdyhcomaiy from 015mightoeS gobfvadtive such as

propytene ol ¥qgbu EafBofted wmsﬁaﬁﬁfqpﬂa% afif cBhb ettt loubRbe X2l €

peanut oi l Aqueous
suspensi ond ceAmigTmatesial ovhigh Tay STy from about Sctel Abauted S percesk of pi ent s

suitabl e fg_r thetormhedm bs:imnofbamg%omt forms Wil penet4Ns cortdihbebwdeni ent s
are suspendin se,

met hyl cel | ul ogmqﬂ%%grﬁ%% opy>%i’ima't %ycceiﬂyqpos eactn&a{n%gé%lgﬁghng%%hyﬂ

pol yvi nyl - pyr Mg, dag: & rﬁ!&g‘lﬂﬂ&%ﬁi 00 mg, 6 Oomgpéﬂgu ng or
wetting agent sngreor b@O@ tural | y-occurring phosphatide, 25 for exanple

i ds, 1 #%éﬁﬁ?’i”ﬁif 'yféx%ii { RO bliErstood htucver Pty B et Hose level oY o

of ethyl ene ofmeny\npaﬁmdngpa entwill dspemd spangovwriety ofofactors  exanpl e

hepgadec?ﬁt hy igdladmnpceiecd, body Wegﬁ NSetierslmhaalibd eex sdief, t?]me c;felt hyl ene "
oxi de wi par, y ito suc
as pol yoxyet h?bbﬁhls?‘&ﬁ’r 5& {?D%ieg l?ghgﬁ{’ﬁ Eﬁi‘g@gs%ﬁ]%h&b %gcts

et hyl ene oxi déomhinatien apd|the severitydef {diseage apdergaing hexi toI
anhydri degs f ¢her Pgrrpl e pol yet hyl ene sorbl tan rmnool eate. The aqueous
suspensi ons nay al So contain one or nore preservatives, for exanpl e
ethyl, or n-propyl, p- hydroxybenzoate benzyl al cohol, one or WO
98/ 03484 bin ith Qther Dru PCT/ CA97/ 00486

Smnlarly, compound of Formula I, will be useful as a

partial or complete substitute for conventional NSAID'S in preparations

20 wherein they are presently co-administered with other agents or
ingredients. Thus in further aspects, the invention encompasses
pharmaceutical compositions for treating COX-2 mediated diseases as
defined above comprising a non-toxic therapeutically effective amount
of the compound of Formula I as defined above and one or more

25 ingredients such as another pain reliever including acetaminophen or
phenacetin; a potentiator including caffeine; an H2-antagonist, aluminum
or magnesium hydroxide, simethicone, a decongestant including
phenylephrine, phenylpropanolamine, pseudophedrine, oxymetazoline,
ephinephrine, naphazoline, xylometazoline, propylhexedrine, or levo-

30 desoxyephedrine; an antiitussive including codeine, hydrocodone,
caramiphen, carbetapentane, or dextramethorphan; a prostaglandin
including misoprostol, enprostil, rioprostil, ornoprostol or rosaprostol:
a diuretic; a sedating or non-sedating antihistamine. In addition the
invention encompasses a method of treating cyclooxygenase mediated



- 21 - nore col ouring agents, one or nore flavouring agents, and one
or nore sweet eni ng agents, such as sucrose, saccharin or aspartane.

O ly suspensions may be fornul ated by suspending the active ingredient
in a vegetqpbgwﬁugf for exanple arachis oil, olive oil, e8RSk | OF
coconut oil; I'n’ mneral oil such as I|qU|d paraffin. The ol ly
suspensi ons nay contain a thickening agent, for exanple beeswax, har d
paraffin or cetyl alcohol. Sweetening agents such as those set forth
above, and flavouring agents nmay be added to provide a pal atable oral
preparation. These conpositions may bejﬂieserved by the addition of 10 an
anti - oxi dant such as ascorbic acid. - Di spersi bl e powders
and granul es suitable faqr, preparation, of .an aqueous_ suspension by the
addi ti on of diseaseseamprising:administzation to a pgtient waeadofsuehxt ure with a

di spersi ng otred@hént'@nagadkic thesdputically effectivg amhoditthfohe compaum

preservative spendi ng
agents are &EFE‘M‘?QZ #?ﬂﬁs’gbg%f%@ﬂfgedw}és?n oneg‘t&g ?guﬁ ddi ti onal
exci pi ents, igdamipedia tely OVE{ avouring and col ouri ng agents,
may al so 9e present The pharnmaceuti cal conpositions of
the inventio I .be in the formof an oil-in-water enul sions.
The oily phawmgﬂ-%eget able oil, for exanple olive oil or arachis
oil, or a mineral oil Thgucompoundxa:f;ﬁmulqdmftbarpacsammventionqares of
tﬂeseh tSuht a'BE?Jré paded atc\cbfmn to ﬂxé@?ﬁﬂﬁtx@%uhstﬁhdlﬁhﬂédigﬂ Bcfléﬂé& i 2 o
phosphati des, ithin, and esters or partia
esters derivél %ryofﬂ)ifor{?\xfg%% 53‘82‘8 q;éw?%cf&]erem anhydri des, for exanple
sor bi t anl@onool eate, and condensation 25 products of the said parti al
esters with ethylene oxide, for exarSCHEME 1 pol yoxyet hyl ene sorbitan

nonool eate. The enul sions may al so contain sweet eni ng and fl avouri ng
agents. Syrups and el i xi rs may be fornulated with

sweet eni ng agent sThe @yridinespf Formada 38 andribogiayrhe prepaced iner bi t ol or
sucrose. 30 paueidstepr ha;,d;@fﬁmme s,@@gt@h{h qpn]mnalpreservat I ve

my e oom By it A efﬁs cetic il éra”i%af s StoraganE, . "

suspensi on. A palladiumn-satalyred eouphing ot Hbwith 4tmethidduoiphepylo t he knovvn
art using borémsﬂ:lé‘ﬂlﬂ?@bﬁ:séhé@@f@sﬁﬁaﬂre k! suth #&0€sdimand suspendi ng

agents whi ch carbonate, provides the sulfide IV which can be oxidized using one of

several oxidants, such as MMPP, oxone®, or OsO4/NMO to the

20 corresponding sulfone V. The amino pyridine V can be converted to
the halide VI via one of several methods. For example, treatment of V
with sodium nitrite in the presence of HCl and bromine provides the
bromide VI (X = Br). Alternatively, treatment of V with sodium
nitrite and HCl followed by reaction with POCI3 affords the

25 corresponding chloride VI (X = Cl). A second palladium-catalyzed
coupling of VI with an appropriately substituted metalated aromatic,
such as an aryl boronic acid or an aryl stannane, provides the pyridine
of Formula Ia. Suitable modification of the R2 substituent in Ia
provides additional examples of Ia. For example when R2 = Me,

30 oxidation with an oxidant such as KMnO4 provides the corresponding
acid (Ia R2 = COoH) which can then be converted to the methyl ester
(Ia R2 = CO2Me), using a reagent such as diazomethane. Alternatively,
treatment of the acid with chlorosulfonylisocyanate and DMF provides
the nitrile (Ia R2 = CN). The pyridine methyl sulfones Ia can be




WD 98/ 03484 PCT/ CA97/ 00486

- 22 - have been nentioned above. The sterile injectable preparation
may al so be a sterile injectable solution or suspension in a non-toxic
par ent er al | ywo 9g/o3smaccept abl e dil uent or solvent, for exanpar/ca®700486! uti on
in 1, 3-butane . diol. Among the acceptabl e vehicles and sol vents that
may be enployed 5 are water, Ringer's solution and isotonic sodium

chl oride sol ution. Cosol vents such as et hanol, propylene glycol or

pol yet hyl ene gl ycol s may al so be ussg. In addition, sterile, fixed
oils are conventionally enpl oyed as#4d “sol vent or suspendi ng nedi um

For this purpose any bland fixed oil may be enpl oyed incl uding
synt.heti ¢ nonaonverttd tothglcprrespomding| pyridide silfonamadesyIbnby dsingich as ol ei c

acid find use { J L I .
Conpound of F(%%ﬁ%csgfgca ésl(gﬂgg{dag%rﬁlfug% E@gﬁg%&%ﬁéTetrahegrc')?nngft. a
suppositories ot Dedni ni stration of the drug. These

conpositions can be prepared by m xing the drug with a suitable non- 15
irritating excipient which is solid at ordinary tenperatures but |iquid at
the rectal tenpegqturg and @'JIHQﬁeﬁé e peltgyn the rectumto rel ease
the drug. Such mate | a% ar ttel a pol yet hyl ene gl ycol s.

For topical use, cr@&angl ointnments, gels,ts tions or suspensi ons,
etc., containing the MonpMhad of Formul a I'NareNdgpl oyed. 20 (For purposes
of this application, topical application shall include nouth washes
and gargl es.) Topicalllformul ati ons may genBtally be conprised of a
pharmaceutical carrier, cosolvent, enulsifier, penetration eghpncer,
preservative system and enollient. 25 Dose Ranges

3

140 ng/ kg

Dosage | evel s of the ordgsgofSMem about 0.01g
of body wei ght per day @ seful in the treatnmeft ®
above-i ndi cat ed ggg?!i 3 or alternatively abolit Q15 ng to about 7 g

it i
per patient per 2 , inflanmation mayNbe MHkecti vel y
Pd catalyst v
oxidant
SOzMB SO.Me
2
R N R2 N
| -~ |
N" X N” > NH,
VI X = Br, Cl v
ArM
Pd catalyst | (M = B(OH),,
SnMe3)
SOZMG SOzNHz
2 2
R | N R ' N
N A N Ar

5 la b



30 treated by the adm nistration of fromabout 0.01 to 50 ng of the
conpound per kil ogram of body wei ght per day, or alternatively about

0.5 ng to about 3.5 g per patient per day. The amount of
active ingregdi hat nmay be conbined with the carrpefcRBhosiskal s to
produce a sievg ?Ag&aa%sage formw Il vary WO 98/ 03484
PCT/ CA97/ 00486 - 23 -

dependi ng upon the host treated and the particul ar node of

adm ni stration. For exanple, a fornulation intended for the oral

adm nistration of humans may contain frédMm-0.5 ng to 5 g of active

agent conpounded with an appropriate and conveni ent anount of 5 carrier

material which may vary from about S5SCHEMP\Z 95 percent of the total
conposition. Dosage unit forms will generally contain between from
about 1 ng to about 500 of an acgtive_ingredient, typically 25 ny,
50 ng, 100 mg, 200 ny, -glopyridings Vﬂaﬁg&@,len@@d g alsope prepared, or 1000

Tovel | R & mult-atep pirbbess frURCHISASBpriaty & I drokYpyridines NHC 1 rors
et udi ng & neFisge treRRhent et SR Rbmithd in AERTE BcitPBibae er Y ¢
adni ni st rat | drromidet VI Subsequent reaction ofaVEilbwithcbenayl bromide dn the

tcﬁ reﬂr);nat ion apydséie oY Baséd SucH as bverédrbonaeyicldsahe beHplcétier TN 15
py.

nbi_nat i ons_ i her,eDr . .Simlarly,
componnd of FERIEH Gan B eBFeritd fh e Fllsdle K via a spamence of reacsinBsc ¢
substitute fosimilanterthosedesouibedfa the gonyezsioniofbropdde Mk teiVhin hey are
present| 0- QékEhé It ETRE by ProbestinRd pRfud ' i sin
further ?s%ect%)wlgﬁ%gﬁc\éggtetii n mé%sé%sé ac;@%né(?eé%tgboeéu i%galtﬁ‘ceg}_rpagsi tions
for treating Y ) i - i ve conprising a
non-t oxi ¢ t heh¥§roxypyadIe & E@pﬁmg Wil £OBr3 or POCI3 provides the

corresponding 2-halopyridines VI (X = Br, Cl) of Scheme 1.

2 2
R ﬁ Bro, HOAc R \(TB' BnBr, base

- 5
N” "OH N~ "OH
Vil vili
SO-Me
2 2
R ~p B see R2
' Z Scheme 1 x TFA
N ~oBn — | —_—
IX N~ OBn
X
SO,Me SO,Me
2 R2
R s POX, B
N” ~OH NT>X

15 Xi VlX:Cl, Br



of the compound of Formula | as defined above and one or nore 25

i ngredi ents such as another pain reliever including acetam nophen or
phenacetin; a potentiator including caffeine; an H2-antagonist, alum num
or nmgnesi um wods/odBde, sinet hi cone, a decongestant i ncl udi RGT/CA97/00486 ~
phenyl ephri ne, phenyl propanol am ne, pseudophedrine, oxynetazoli ne,

ephi nephri ne, naphazoline, xylonetazoline, propyl hexedrine, or |evo- 30
desoxyephedrine; an antiitussive including codeine, hydrocodone,

caram phen, carbetapentane, or dextranethorphan; a prostaglandin

i ncluding m soprostol, enprostil, riopro27i-l, ornoprostol or rosaprostol:
a diuretic; a sedating or non-sedating antihistamne. In addition the
invention enconpasses a et REPRESENTAT ’ ygngse nedi at ed

WD 98/ 03484 PCT/ CA97/ 00486
- 24 - di seases conprising: admnistration to a patient in need of
such treat nent a ndablesxi and Rallnptratei corhpourds of forvmladsant Ibf t he
conmpound ; EQYFah - el red with one or nore of
such %ngrv‘ggfg(rﬁrgwggr clk)?réttgggbi mm%i%béteﬁn;qg%%}&/@IES Met hods of

Synt hesi s The conpounds of Fornula | of the present

i nvention can be prepared according to the synthetic routes outlined
in Schenes 1 to 2 and by follow ng the nethods described therein. 10
SCHEME 1 The pyridines of Fornmula la and Ib may be
prepared in a mul ti-step sequence fromthe requisite 2-am nopyridine
1. Initial 15 bromnation of Il with bromne in acetic acid provides the
bromde I11. A pal | adi um cat al yzed coupling of Il with

4- (et hyl t hi o) phenyl -



boronic acid in the presence of a suitable base, such as sodium
carbonate, provides the sulfide IV which can be oxidi zed using one of
several oxidants, such as MWP, oxone, or GsJerr]/NMOto the 20

correspondi (g ogiidkpne V. The amino pyridine V can be conveidrRtsbmuess - the

halide VI via one of several nethods. For exanple, treatnment of V Wi th
sodiumnitrite in the presence of HO and brom ne provides the brom de
VI (X =DBr). Aternatively, treatnment of V with sodium nitrite and HC
foll owed by reaction with POCl[err]. affords the 25 correspondi ng chloride
VI (X =d). A second palladi umcat al yz28 - coupling of VI with an
appropriately substituted netal ated aromati c, such as an aryl boronic
acid or an aryl stannane, provides the,gp §di ne of Formula Ia.

Sui tabl e nodification of the R err] sugsti tuent in la provi des

addi ti onal exanples of la. For exanple wheg SHile= Me, 30 oxidation with
an oxi dant such as Kvhgerr] provides tlk resf)ondi ng acid (la

C ®
Rlerr] = CJerr]H which can hben be codtothe nmet hyl ester (la
Rlerr] = CJerr]M), using a reas stichheS di azonet hane. Al ternatively,

treatnment of the acid with chlorg pnyl i socyanate and DVF provi des

the nitrite (la Rerr] = CN). The™ Ape nmet hyl sul fones la can be

WD 98/ 03484 PCT/ CA97/ 00486

- 25 - converted to the correspondi ng pyridine sul fonam des Ib by using

procedures described in the literatul@ée (Huang et. al. Tetrahedron Lett.
1994, 39, 7201). [J[err]

Ex. R2 Ar
5
1 CF3 Ph
2 CF3 3-CiCgHyg
3 CF3 4-CICgHy
4 CF3 4-FCgHy4
10 5 CF3 2-(CMe0OH)CgHy
6 CF3 3-(CMe0H)CgHy
7 CF3 3-pyr
8 CF3 5-(2-Me)pyr
9 CF3 5-(3-Br)pyr
15 10 CFs3 5-(3-Cl)pyr
11 CFj3 5-(2-OMe)pyr
12 CF3 2-(5-Br)pyr
13 Me Ph
14 Me 4-CICgH4
20 15 Me 3-pyr
16 Cl Ph
17 4-CiCecHy
18 2-(CMe20H)CgHy
19 3-(CMe20H)CgHy
25 20 C 2-pyr
21 Cl 3-pyr
22 Q 4-pyr
23 QA 5-(2-Me)pyr
24 C 5-(3-Br)pyr

30 25 d 5-(3-Cl)pyr



WD 98/ 03484 PCT/ CA97/ 00486

- 26 - SCHEME 2 The

2- hal opyridines VI of Schenme 1 can al so be prepared inamulti-step
process fromwdesaspssr opri ate 2- hydroxypyridines VII. 5 FirBET/CAY@BBfent of
VIl with bromne in acetic acid provides the brom de VII1. Subsequent
reaction of VIII wth benzyl bromde in the presence of a base such as
silver carbonate yields the benzyl ether IX whi ch can be converted to
the sulfone X via a sequence of reactioRr29- simlar to those described
for the conversion of bromde IIl to Vin 10 Scheme 1. The benzyl
protecting group can be renoved by Tﬁgﬁtpg@émq{ I X with an acid such as
trifluoroacetic acid to afford the hydr oxypyridine X. Heating X with
POBr[err] or POCl[err] provides the corLespgaylmed 2-hal opyridines VI (X

= Br, d) of Scheme 1. [err] 034 4
- 27 -
2Tes 1 and 2 illustrate

PCT/ CA97/ 00486 R2
REPRESENTATI VE COVPOUNDS
conpounds of formula la and IDb,

N Ar
la

Ex. R2 Ar

5
26. Cl 5-(2-OMe)pyr
27 C 2-(5-Br)pyr
28 F Ph
29 F 3-pyr

10 30 F 5-(2-Me)pyr
31 Br Ph
32 Br 3-pyr
33 Br 5-(2-Me)pyr
34 NOp Ph

15 35 NOp 3-pyr
36 NOp 5-(2-Me)pyr
37 OMe Ph
38 OMe 3-pyr
39 OMe 5-(2-Me)pyr

20 40 NHCOMe Ph
41 NHCOMe 3-pyr
42 NHCOMe 5-(2-Me)pyr
43 COsMe  4-CiCgHy

4 COH  4-CICgH4

25 45 CN 4-CICgHy
46 (i 3-pyr*MeSO3H
47 Cl 3-pyrHCl
57 3-pyrCSA
58 Q 3-pyr<ESA
30 59 5-(2-Me)pyreHC]

60 5-(2-CH20H)pyr



which are representative of the present invention. 5 WD 98/ 03484

PCT/ CA97/ 00486 - 28 -

Tabl e | [err] Ex. Rerr]

Ar 5 err] Ph 2 CFlerr] 3- CLGRH .
CFlerr] %0@0%4 4 CFlerr] 4-FC6H4 10 5 Clczfgglrmr)‘ia;”3

2- (Cve20H) CoH4” 6 CFlerr] 3- (Cve2CH) CH4 7 CFlerr]

3- pyr 8 CF[err] 5-(2- Me) pyr 9 CF[err] 5-(3-Br) pyr
15 10 CFlerr] 5-(3-d) pyr 11 CF[err] 5- (2- Owe) pyr

12 CFlerr] 2- (5-Br) pyr -30-

Table 1 (cont'd.)

SO,Me
2
R | N
/
N Ar
la
Ex. R2 Ar
5
61 Cl 5-(2-CO2H)pyr
62 Cl 5-(2-Me)pyr-N-oxide
63 (i 5-(3-Me)pyr
64 Cl 3-(4-Me)pyr
10 65 Cl 3-(2-Me)pyr
66 Cl 3-(2-Et)pyr
67 3-(2-c-Pr)pyr
68 Me 3-pyrHCl
69 CN 3-pyr
1S 70 CN 5-(2-Me)pyr
71 C 5-(2-Et)pyr
72 d 5-(2-Et)pyr-MeSO3H
73 C 5-(2-c-Pr)pyr
74 Cl 3-(2,6-Me2)pyr

20
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49 CF3 4-CICgHy

50 CF3 4-FCgHy

10 51 CF3 3-pyr

52 Me Ph

53 Me 4-ClCgH4

54 Cl 3-pyr

55 c 5-(2-Me)pyr

15 56 CN 4-CiCgHy
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3-pyrESA 30 59 d 5-(2-Me) pyr[err] HO 60 CI
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Table 1 t'd.
able 1 (con ) The compound of Formula I can be tested using the

following assays to determine their COX-2 inhibiting activity.

I F . E VI
Compounds are tested as inhibitors of cyclooxygenase

activity in whole cell cyclooxygenase assays. Both of these assays
measure prostaglandin E2 synthesis in response to AA, using a

10 radioimmunoassay. Cells used for these assays are human osteosarcoma
143 cells (which specifically express COX-2) and human U-937 cells
(which specifically express COX-1). In these assays, 100% activity is
defined as the difference between prostaglandin E7 synthesis in the
absence and presence of arachidonate.

15
Whole Cell Assays

For cyclooxygenase assays, osteosarcoma cells are cultured

in 1 mL of media in 24-well multidishes (Nunclon) until confluent (1-2
x 105 cells/well). U-937 cells are grown in spinner flasks and

20 resuspended to a final density of 1.5 x 106 cells/mL in 24-well
multidishes (Nunclon). Following washing and resuspension of
osteosarcoma and U-937 cells in 1 mL of HBSS, 1 pL. of a DMSO
solution of test compound or DMSO vehicle is added, and samples
gently mixed. All assays are performed in triplicate. Samples are then

25 incubated for 5 or 15 minutes at 37°C, prior to the addition of AA. AA
(peroxide-free, Cayman Chemical) is prepared as a 10 mM stock
solution in ethanol and further diluted 10-fold in HBSS. An aliquot of
10 uL of this diluted solution is added to the cells to give a final AA
concentration of 10 uM. Control samples are incubated with ethanol

30 vehicle instead of AA. Samples are again gently mixed and incubated
for a further 10 min. at 37°C. For osteosarcoma cells, reactions are
then stopped by the addition of 100 uL of 1N HC], with mixing and by
the rapid removal of the solution from cell monolayers. For U-937
cells, reactions are stopped by the addition of 100 ul of 1N HCl, with
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mixing. Samples are then neutralized by the addition of 100 pL of IN
NaOH and PGE?2 levels measured by radioimmunoassay.

Whole cell assays for -2 and -1 usi
5 lines
Chinese hamster ovary (CHO) cell lines which have been

stably transfected with an eukaryotic expression vector pPCDNAIII
containing either the human COX-1 or COX-2 cDNA's are used for the
assay. These cell lines are referred to as CHO [hCOX-1] and CHO

10 [hCOX-2], respectively. For cyclooxygenase assays, CHO[hCOX-1]
cells from suspension cultures and CHO[hCOX-2] cells prepared by
trypsinization of adherent cultures are harvested by centrifugation (300
x g, 10 min) and washed once in HBSS containing 15 mM HEPES, pH
7.4, and resuspended in HBSS, 15 mM HEPES, pH 7.4, at a cell

15 concentration of 1.5 x 106 cells/ml. Drugs to be tested are dissolved in
DMSO to 66.7-fold the highest test drug concentration. Compounds are
typically tested at 8 concentrations in duplicate using serial 3-fold serial
dilutions in DMSO of the highest drug concentration. Cells (0.3 x 106
cells in 200 pl) are preincubated with 3 ul of the test drug or DMSO

20 vehicle for 15 min at 37°C. Working solutions of peroxide-free AA
(5.5 uM and 110 pM AA for the CHO [hCOX-1] and CHO [COX-2]
assays, respectively) are prepared by a 10-fold dilution of a
concentrated AA solution in ethanol into HBSS containing 15 mM
HEPES, pH 7.4. Cells are then challenged in the presence or absence of

25 drug with the AA/HBSS solution to yield a final concentration of 0.5
uM AA in the CHO[hCOX-1] assay and a final concentration of 10 uM
AA in the CHO[hCOX-2] assay. The reaction is terminated by the
addition of 10 ul 1 N HCI followed by neutralization with 20 ul of 0.5
N NaOH. The samples are centrifuged at 300 x g at 4°C for 10 min,

30 and an aliquot of the clarified supernatant is appropriately diluted for
the determination of PGE2 levels using an enzyme-linked immunoassay
for PGE2 (Correlate PGE2 enzyme immunoassay kit, Assay Designs,
Inc.). Cyclooxygenase activity in the absence of test compounds is
determined as the difference in PGE2 levels of cells challenged with AA
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Ex. Rerr] Ar 48 CF[err] Ph

49 CF[err] 4-d err]Herr] 50 CF[err]
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e Wdﬁh"’}&‘ 53  Me asa gerr]Herr]

54 d ) 3- pyr 55 d 5-(2- Me) pyr 15
56 CN 4-d err]Herr] WO 98/ 03484

PCT/ CA97/ 00486 _ - 32 -

ASSAYS FOR DETERM NI NG Bl OLOG CAL ACTI\34Y The conpound of
Formula | can be tested using the follow ng assays to determne their

COX- 2 i nhi bi \epmsait PGEY lewels in cells mock-challenged with ethanol vehicle.
Inhibition of PGE? synthesis by test compounds is calculated as a

percentage of the activity in the presence of drug versus the activity in
the positive control samples.

f -1 Activity fr
U 937 cells are pelleted by centrifugation at 500 x g for §

min and washed once with phosphate-buffered saline and repelleted.
Cells are resuspended in homogenization buffer consisting of 0.1 M

10 Tris-HCl, pH 7.4, 10 mM EDTA, 2 pg/ml leupeptin, 2 ug/ml soybean
trypsin inhibitor, 2 pg/ml aprotinin and 1 mM phenyl methyl sulfonyl
fluoride. The cell suspension is sonicated 4 times for 10 sec and is
centrifuged at 10,000 x g for 10 min at 4°C. The supernatant is
centrifuged at 100,000 x g for 1 hr at 4°C. The 100,000 x g

15 microsomal pellet is resuspended in 0.1 M Tris-HCI, pH 7.4, 10 mM
EDTA to approximately 7 mg protein/ml and stored at -80°C.

Microsomal preparations are thawed immediately prior to

use, subjected to a brief sonication, and then diluted to a protein
concentration of 125 pg/ml in 0.1 M Tris-HC1 buffer, pH 7.4 containing

20 10mM EDTA, 0.5 mM phenol, 1 mM reduced glutathione and 1 pM
hematin. Assays are performed in duplicate in a final volume of 250 ul.
Initially, 5 ul of DMSO vehicle or drug in DMSO are added to 20 pl of
0.1 M Tris-HCI buffer, pH 7.4 containing 10 mM EDTA in wells of a
96-deepwell polypropylene titre plate. 200 pi of the microsomal

25 preparation are then added and pre-incubated for 15 min at room
temperature before addition of 25 ul of 1 M arachidonic acidin 0.1 M
Tris-HCI and 10 mM EDTA, pH 7.4. Samples are incubated for 40 min
at room temperature and the reaction is stopped by the addition of 25 pl
of 1 N HCl. Samples are neutralized with 25 ul of 1 N NaOH prior to

30 quantitation of PGE2 content by radioimmunoassay (Dupont-NEN or
Amersham assay kits). Cyclooxygenase activity is defined as the
difference between PGE?) levels in samples incubated in the presence of
arachidonic acid and ethanol vehicle.



I NHI Bl TI ON OF CYCLOOXYGENASE ACTIVITY Conmpounds are tested
as inhibitors of cyclooxygenase activity in whole cell cyclooxygenase
assays. Both of these assays measure prostaglandin E2 synthesis in
response to Adposmdssg a 10 radi oi munoassay. Cells used forcCritaszomssays
are human osteosarconma 143 cells (which specifically express COX-2)
and human U-937 cells (which specifically express COX-1). In these
assays, 100% activity is defined as the difference between

prostagl andin E2 synthesis in the - absence and presence of

arachi donate. 15 Whol e Cell Assays-35 - For cycl ooxygenase
assays, osteosarcoma cells are cultured in 1 nm of nmedia in 24-well

mul ti di shes (waﬂwma@ﬂp@gm( 105 cells/well). U 937

[ 1 d f t f
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HBSS, 1 [err]L(PMEDPEBEng the ré@thétidxpﬁfPGG@&S PGHP by COX-2Qdpelaid cl e i s

added, and entl rformed in
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oPora in H%s% Sy scribed (Pefciialst *’ér“”"")a”?‘hmb‘?“?“ P s
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Control sanpl ephasphate,cpli£.502 mhgendpoh3-100, | ¢MMdiematims t lemg/

S |

3706110 E"aggé?éﬂé‘iﬁdé‘?r?? ik S pulifled s pite (One ufit of °“”§‘?"§% Sl
2ddi i on of 1085 e BMOMA: AEERZYRieFeAIPR 0 Mroduke an O.jcBaRge Rl renpval of
the sol ution f 0dd0ldmih an6iOlrempasd 4Ade ofitles test commmldsm IBMSfr)J dhe ar e

3@?5‘37%02 ggnﬁﬂa&&uerbreimé@&&&rae ko tedperhiure \22C) for 15 minude 98/ 03484
prior to initiation of the enzymatic reaction by the addition of 20 ul of

15 asonicated solution of 1 mM AA and 1 mM TMPD in assay buffer
(without enzyme or hematin). The enzymatic activity is measured by
estimation of the initial velocity of TMPD oxidation over the first 36 sec
of the reaction. A non-specific rate of oxidation is observed in the
absence of enzyme (0.007 - 0.010 O.D. /min) and is subtracted before

20 the calculation of the % inhibition. IC5( values are derived from 4-
parameter least squares non-linear regression analysis of the log-dose vs
% inhibition plot.

HUMAN WHOLE BLOOD ASSAY
25
Rationale
Human whole blood provides a protein and cell-rich milieu
appropriate for the study of biochemical efficacy of anti-inflammatory
compounds such as selective COX-2 inhibitors. Studies have shown that
30 normal human blood does not contain the COX-2 enzyme. This is
consistent with the observation that COX-2 inhibitors have no effect on
PGE?2 production in normal blood. These inhibitors are active only
after incubation of human whole blood with LPS, which induces COX-
2. This assay can be used to evaluate the inhibitory effect of selective



- 33 - m xi ng. Sanples are then neutralized by the addition of 100

[err]L of 1IN NaCH and PCGE[err] | evels neasured by radi oi mmuunoassay.
Whol e cel |l assays for COX-2 and COX-1 using CHO transfected cell 5 Ilines
Chi nese ha ry (CHO cell |ines which have been

transf ect eg%%@ ﬁéﬁ eukaryoti c expression vector pCDNAII I PCT%A@?%‘%?& ni ng
either the human COX-1 or COX-2 cDNA's are used for the assay. These
cell lines are referred to as CHO [ hCOX-1] and CHO 10 [hCOX-2],
respectively. For cyclooxygenase assayszg CHJ hCOX- 1] cells from
suspensi on cul tures and CHJ hCOX- 2] cel?s prepared by trypsini zation

Y Ty T A
resuspended blodd&staikba tatgdERRGUNtGf thedCOX- laenzghhe 1 Enmediatelyt r at i on of
1.5 x 106 Ce%lﬁéi‘éﬁg d&ﬂfg]‘ognﬁ e zﬁ‘é%cﬂ’vﬁ tl‘rF&b H‘a ombfifS0 L0

g B

66. 7-fold th oncerJ rati are typically
tested at 8 FFMS‘PH | reagiien E%q‘!ité 18 Pzﬂr “qtkﬂlhogerl al

di | uti onsSi nﬂﬁm@fanethr(Tgwtvxdmgvanmm‘tG@mbn This| the éffe@ of 10[ err]
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(I:DI(\a/BOSZEJn vehré bﬁﬁo@@% ﬂ?g?ﬁg??&fﬁugb%gbﬁ@dd Js:llglt%ﬁg %%gbgr?sper (r)grgdgrf ree

AA (5. 5eftmql¢d and used as an-index for 6;0Xnk achivity hdderefore,fhecHo [ COX- 2]
assayst r tesg?zgeeew%elemvw by ahe destcompdun datai: bé determined b9 HEPES
concentrate e(;mg dffkh‘ ‘E&m :
pH 7.4. Cells areﬁ ethg(r:iﬁb{llsenge EIlz resence o gg ce 0 drug

with t hel@a fpidewing bloadhcloghng -0 1piin she semeassa¥ati on of 0.5 pM AA
in the CHJ hCOX-1] assay and a final concentration of 10 [err]M AA in
the CHJ hCOX-2] assay. The reaction mnat ed by the addi ti on of-
10 [err]l 1 N HO foll owed by neutra with 20 [err]l of 0.5 N

NaOH. The sanples are centrlfuged at 300 X g at 4[err]Cfor 10 min, 30 and
an al i quot ofStgpd:cl ar COX C GErprodustiondel y di | ut ed f or

t he det eré?r nation of P hoh%%ﬂe”éhq l&g’ggg%%bkggig | Mmununoassay

for PGE[ ] (CorreI ate err] say Desr gns,
Inc.). Cycl odepiRuneser mf ngmgﬁ@ol@mqeé&t Thesybigcds have
det er ni ned amdmﬂeﬁﬁmmmry%ﬁkimms ared/ Rhee nbt mkbh&ngvmsmmed with AA

for at least 7 days prior to blood collection. Plasma is immediately
obtained from a 2mL blood aliquot to use as blank (basal levels of

20 PGE2). The remaining blood is incubated with LPS (100 pg/ml final
concentration, Sigma Chem, #L.-2630 from E. coli; diluted in 0.1% BSA
(Phosphate buffered saline) for 5 minutes at room temperature. Five
hundred pL aliquots of blood are incubated with either 2uL. of vehicle
(DMSO) or 2ul of a test compound at final concentrations varying

25 from 10nM to 30uM for 24 hours at 37°C. At the end of the
incubation, the blood is centrifuged at 12,000 x g for 5 minutes to
obtain plasma. A 100uL aliquot of plasma is mixed with 400uL of
methanol for protein precipitation. The supematant is obtained and is
assayed for PGE? using a radioimmunoassay kit (Amersham, RPA#530)

30 after conversion of PGE) to its methyl oximate derivative according to
the manufacturer’s procedure.
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- 34 - versus the PCGE[err] levels in cells nock-challenged with

et hanol vehicle. I nhibition of PGE[err] synthesis by test conpounds is
cal cul at ed asy@osmasss percentage of the activity in the presporeawfoodsug
versus the activity in the positive control sanples. 5 Assay of
COX-1 Activity from W37 cell m crosones U 937 cells are
pell eted by centrifugation at 500 x g for 5 m n and washed once with
phosphat e- buf fered sal i ne and repel | et ed37 - Cells are resuspended in

honogeni zati on buffer con5| sti ng of 0.1 M10 Tris-HA, pH 7.4, 10 nM EDTA,

(el Voueem T, ety obpsayhnan o g 11 2
suspensi on i s soni cat edFIe gsfxgpoﬁgctgéén@n@q%amers CQIYAYIRG fifed at

10, 000 x g fOFanithﬁgtﬂaﬂts AAbiqubts ofT5e0sll ee iimatdiatedy transfegreditol f uged at

esuspendeq | Alipopiksd é*q%aﬁ Elined Berifgiet Widaytd oﬁ%@?ﬁm Sy s
mg protei nbm oardtest epmponnd 2 mal ;cpgcentranons varying from 1
preparations &R tubeyase voresedaalingibfed af 37°C fordehorue) Aidwdléed a bri ef

Cert g naBdfiiﬁ%‘#?*m%ﬁfstivgwb%%z?&mawﬁ%ﬁ%?%gﬁ&%%h%?u%@vé%% 0.5
nmM phenol , 1 {080 gcfog | umindi o aligquotrgf\serum isimixed withassays are
performed in dﬂmhLC@Fﬁldtlﬁhxﬂ)lffbﬁih'rotéﬁi Ei’@bx pitatid) mferdd matant {shi tially, 5

rri e ror B0 ot syt abfaled e YB3 G ¥ rBimippPliday gt 0T M

96- deepwel | pdCapmany #5480 31)&1@: tngto Qwon{aauqutum stipetrurtiomsonal 25
preparation are then added and pre-incubated for 15 mn at room

tenperature before addition ofﬂmmm donic acid in 0.1 M
Tris-HO and 10 mM EDTA, pH 7. % ed for 40 mn at
room t enper at Btategel t he reaction is stopped by the addition of 25 [err]l
of 1 NHC5 Samples ar eMleiSpthpueDanley rafs (150200 gf ate Pashebvermight L0 30

B a8 4. e A T MR SR A or
test compound. One hr later, a line is drawn using a permanent marker
at the level above the ankle in one hind paw to define the area of the
paw to be monitored. The paw volume (V() is measured using a

20 plethysmometer (Ugo-Basile, Italy) based on the principle of water
displacement. The animals are then injected subplantarly with 50 pl of
1% carrageenan solution in saline (FMC Corp, Maine) into the paw
using an insulin syringe with a 25-gauge needle (i.e. 500 ug carrageenan
per paw). Three hr later, the paw volume (V3) is measured and the

25 increases in paw volume (V3 - VQ) are calculated. The animals are
sacrificed by CO2 asphyxiation and the absence or presence of stomach
lesions scored. Data is compared with the vehicle-control values and
percent inhibition calculated. All treatment groups are coded to
eliminate observer bias.

30



di fference between PGE2 |l evels in sanples incubated in the presence of

arachi doni c acid and et hanol vehicle. WO 98/ 03484

PCT/ CA97/ 00486 - 35 - Assay
of the activyj urified human COX- 2 T -
activity is ‘Néég’ﬁi‘%ﬁ usi ng a chronogeni c assay based %ﬁrﬁﬁy%dat I on
of N,N,N,N -tetramethyl - p- phenyl enedi am ne (TMPD) during the
reduction of PG to PGH2 by COX-2 (Copeland 5 et al. (1994) Proc. Natl.
Acad. Sci. 91, 11202-11206). Reconbi nant human COX-2 is
purified fromSf9 cells as previ oaéﬁy' described (Percival et al (1994)

Arch. Bi ochem Bi ophys. . The assay m xture (180 [err]L)
contai ns 100 nmM sodi uml NDRUCER GASMTROPATHYANSAIS X- 100, 1 [err]M
hematin, 1 ng/m 10 gelatin , 80-100 units of purified enzyme (One unit of
enzynme is def‘i{aged % as the anmount of enzyne required to produce an O D.
change of . /mn at 610 nm and 4 pL of the test conpound in DVSO
The m xture i s prdhenpajorside gffecvoficorvantional NSAIDS s thed) for 15

T er L S Qi o, AP P e gons b e | o
buf f er (%ﬂ@ﬁa&’a’ \ﬁ&%’ﬁ\?noqeidﬂéﬁﬁil %'?‘eﬂ?éugﬁglﬁwq?&aggt {R\At? #18 s nmeasured
by est i nparticnlagly sénsitive to the actionsi ofy NSAIDsPIndfactjaat modelshavéie fir st
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from4- 10  indusedigestroiniestinad damageris observedrby myasunng fecal 14Gxi s of the
:BE %Og OZE sX 3 2excreﬁ'bh AfteRishsRmiklifjection of S1Cr-labeled red blood celfsVAbecaHOLE

51 Cr excretion is a well-established and sensitive technique to detect

gastrointestinal integrity in animals and man.

15  Methods
Male Sprague Dawley rats (150 - 200 g) are administered

orally a test compound either once (acute dosing) or b.i.d. for 5 days
(chronic dosing). Immediately after the administration of the last dose,
the rats are injected via a tail vein with 0.5 mL of 31Cr-labeled red

20 blood cells from a donor rat. The animals are placed individually in
metabolism cages with food and water ad lib. Feces are collected for a
48 h period and 31Cr fecal excretion is calculated as a percent of total
injected dose. S1Cr-labeled red blood cells are prepared using the
following procedures. Ten mL of blood is collected in heparinized

25 tubes via the vena cava from a donor rat. Plasma is removed by
centrifugation and replenished with equal volume of HBSS. The red
blood cells are incubated with 400 Ci of sodium 3lchromate for 30
min. at 37°C. At the end of the incubation, the red blood cells are
washed twice with 20 mL HBSS to remove free sodium 31chromate.

30 The red blood cells are finally reconstituted in 10 mL HBSS and 0.5 mL
of the solution (about 20y Ci) is injected per rat.



Rat i onal e Human whol e bl ood provides a protein and

cell-rich mlieu appropriate for the study of biochem cal efficacy of
anti-inflamrmatory conmpounds such as selective COX-2 inhibitors.

St udi es have widhedgiqggshat 30 nornmal human bl ood does not comcicuszioasEOX- 2
enzyne. This is. consistent with the observation that COX-2 inhibitors
have no effect on PGE2 production in normal bl ood. These inhibitors
are active only after incubation of human whol e bl ood with LPS, which
i nduces COX- 2. This assay can be u gd_ to evaluate the inhibitory
effect of selective WO 98/ 0348

PCT/ CA97/ 00486 - - COX- 2
i nhi bitors on PRk QNG CASIROPATHYIN SOUIRREL MONKEYS, 4
contain a | arge anmount of the COX-1 enzynme. |Immediately foll ow ng

bl ood clottingpapbfle! ets are activated through a thrombin- medi at ed

mechani sm This reaction results in the oducti.on of 5 thronboxane B[err]
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by the test co| ?F@Y measurl.ngt e |levels of
PGE[err] afterl AtEY dries (SRAIDS). Tisicas be apan@tativsly gssestedPyod
clotting (COX-intavenoushadmumistratienywf ©!CrCl3 solution. This isotopic ion can

METHOD - SivilyPbind @C@Iaﬁaﬁ& Eerunt %ggﬁﬁﬁ Egﬁ[cénrdndab%iﬁfcix‘eﬂbul%?n.

Fresh bl ood i te epar.l ni t S veni pun re from
botn ol o Hhu MeRsiert A TsRidactivify nRsRERE dn thcks collectefh Fa o Perfier
i nfl ammat ory cadrdirtistoatsoraofi theaisetopet thuslprovidey aldBAsifive and quantitativé east 7

days prior to iwde%%hﬁﬁ%ﬁ@gn@ﬁ%ﬁﬁ I medi ately obtained froma

2mL bl ood aliquot to ‘use as | evel s of
Methods
15 Groups of male squirrel monkeys (0.8 to 1.4 kg) are

treated by gavage with either 1% methocell or 5% Tween 80 in H20
vehicles, (3mL/kg b.i.d.) or test compounds at doses from 1 - 100
mg/kg b.i.d. for 5 days. Intravenous S1Cr (5 Ci/kg in 1 mlkg
phosphate buffer saline (PBS)) is administered 1 h after the last

20 drug/vehicle dose, and feces collected for 24 h in a metabolism cage and
assessed for excreted 51Cr by gamma-counting. Venous blood is
sampled 1 h and 8 h after the last drug dose, and plasma concentrations
of drug measured by RP-HPLC.

25 LPS-Indu rexia i sci

Male Sprague-Dawley rats (150 - 200 g) were fasted for 16 - 18 h
before use. At approximately 9:30 a.m., the animals were placed
temporarily in plexiglass restrainers and their baseline rectal

30 temperature was recorded using a flexible temperature probe (YSI
series 400) connected to a digital thermometer (Model 08502, Cole
Parmer). The same probe and thermometer were used for all animals
to reduce expennmental error. The animals were returned to their cages
after the temperature measurements. At time zero, the rats were



20 PGE2). The remaining blood is incubated with LPS (100 [err]g/m final
concentration, Sigma Chem #L-2630 fromE. coli; diluted in 0.1% BSA
(Phosphate buffered saline) for 5 mnutes at roomtenperature. Five
hundred [ er kldosphigguot s of bl ood are.incubated with eitherpcii€Eiorbdesdf
vehicl e (DVMBO) or 2pL of a test compound at final concentrations
varying 25 from1lOnMto 30[err]Mfor 24 hours at 37[err]C. At the end of
the i ncubation, the blood is centrifuged at 12,000 x g for 5 m nutes
to obtain plasma. A 100[err]L aliq &t of plasma is mxed with
400[err] L of met hanol for protein E €cipitation. The supernatant is
obtained and is assayed for PGE[err] using a radioi munoassay Kit

(Amer sham RANESED) istaperitencalbynwiths¢itherfalinesirdP$ (Ranglkg, Segiwal oxi mat e
WO

derivative a t; u
98/ 03484 ) A8d tRe rectal féﬁ?péfﬁﬂ&é%ﬁ&ﬁéﬁea%u?é@ﬁ@ﬂ G%Iraxg_r B 07/ 00486

- 37 - fellgwing LPS imjrction.ofter the Inerpvsemenial 2 i WhstotSc i on)
Fresh bl ood iincreabe éu temperatarefaai teached « platean; theanSan_]ected rats

ant i coagulsant
S|I:con?ged rr‘?ccr 13%%’1?&}1@&%&39 i%iép‘( tﬂé !d%laéfé tﬂ ?ﬁﬂy DVBO 5
or a test cortp ﬁm'arratncrwﬁg@ee ﬂﬁwpgr&c' FYGTs Gr%{terr]M
The tubes ar aeversabof thepyrexia wastcdculatedhsing e retalltemperatureal | ow bl ood

to clot. At t f ation
(12000 x g (ORaERa &7 h“&“@%&tﬂﬂﬁ trehicle, &fﬂ@PT‘?P&E’PmW the RifElonda)
400[err]L of @ermmrsalbpomto P ¢t§creypt yrexia tebemretd® is 10

obt ai ned 1@9nd baseHus anhet sankdx B2 1009009 a enzyne i mmunoassay kit

(Cayman, #519031) according to the manufacturer's instruction.

RAT PAW EDEMVA A AY ] ) ) Mal e Sprague-Dawl ey rats
(150-200 Q) ) 1215 B4 A A0N RUBREISL PR QREYS o, either vehicle (1%
nmet hocel or 5%Tvveen 80) or a

Temperature probes were surgically implanted under the abdominal
15 skin in a group of squirrel monkeys (Saimiri sciureus) (1.0 - 1.7 kg).
This allows for the monitoring of body temperature in conscious,
unrestrained monkeys by a telemetric sensing system (Data Sciences
International, Minnesota). The animals were fasted and were placed in
individual cages for acclimatization 13 - 14 h before use. Electronic
20 receivers were installed on the side of the cages which pick up signals
from the implanted temperature probes. At approximately 9:00 a.m. on
the day of the experiment, the monkeys were restrained temporarily in
training chairs and were given a bolus 1.V. injection of LPS, ©
mg/kg, dissolved in sterile saline). The animals were returned to their
25 cages and body temperature was recorded continuously every 5 min.
Two h after injection of LPS, when the body temperature had increased
by 1.5 - 2 C, the monkeys were dosed orally with either vehicle (1%
methocel) or a test compound (3 mg/kg). One hundred minutes later,
the difference between the body temperature and the baseline value was
30 determined. Percent inhibition was calculated taking the value in the
control group as 0% inhibition.




test conpound. One hr later, a line is drawn using a pernmanent mnarker

at the | evel above the ankle in one hind paw to define the area of the

paw to be nonitored. The paw volume (V[err]) is neasured using a 20

pl et hysnonet avo ¢dd3es4Basi | e, Italy) based on the principle oOPCTAEA00486

di spl acenent. The animals are then injected subplantarly with 50 [err]| of
1% carrageenan solution in saline (FMC Corp, Maine) into the paw usi ng
an insulin syringe with a 25-gauge needle (i.e. 500 [err]g carrageenan

per paw). Three hr later, the paw vol une SV[ err]) is measured and the 25

I ncreases in paw volunme (V[err] - V[erriJtare calculated. The aninmals are
sacrificed by CJerr] asphyxiation and the absence or presence of stomach

| esi.ons scor edAcietl o gtory Hvperalgestaninduebd byCamageananvin| Rats and
percent inhibition calculated. Al treatnent groups are coded to
el i m nate observer,. bias. 30 VWO 984 0§484

PCT/-CA97/ 0048d&EXperiments were performed using male Sprague Dawley; gats (90-

NSAI D- | NDUCED AgjREP/TiralgesiaRaTiBechanicalRzumpreasion of the hind paw was The

mej or si de sef fiaqhca ngH&ﬁﬁ%%h‘é%ﬁf ' ﬁ-r%ééjinhnig?ﬁié ity drfe @hgduce
astric leSions In T a |6n Me t.o be . cause

Y ohi bi tion of m&%ﬁwwp@%&sﬁ%wl receivied amequivaleat volume o

l|z;art i cul grl y seabinet(0viS trd ihtrapbantardnsA aéstSmpund (0.8:30 mg/kg, Im)d_elds have
een used compp Vil aeat si de

effects of curre n%éhni\}ggts%%ﬁa? &IRIE%I H&@Pﬁe antg@%s{?\ét}ﬁg@:@yf,’%NSA 10

i nduced gast r o0& YRS éﬁﬂﬁﬁ’étqud(%@g)'\fg )%Eﬁéwmﬁmf[-er Cr

excretion 1 t evocajisatbon cesponse té compression bfthd hind palv veas ineaadeddl b s.

Fecal [erme(;r%s %?yeééalgr?gﬁeig}%%umgﬁggbl i shed and sensitive technique

to detect gastr grity in aninmals and nan.

& ()

Statistical analysis for carrageenan-induced hyperalgesia was performed
using one-way ANOVA (BMDP Statistical Software Inc.). Hyperalgesia

15 was determined by subtracting the vocalisation threshold in saline
injected rats from that obtained in animals injected with carrageenan.
Hyperalgesia scores for drug-treated rats were expressed as a percentage
of this response. ID5( values (the dose producing 50% of the maximum
observed response) were then calculated by nonlinear least squares

20 regression analysis of mean data using GraFit (Erithacus Software).

juvant-Induce itis i

Seventy, 6.5-7.5 week old, female Lewis rats (body weight ~146-170 g)

25 were weighed, ear marked, and assigned to groups (a negative control
group in which arthritis was not induced, a vehicle control group, a
positive control group administered indomethacin at a total daily dose of
1 mg/kg and four groups administered with a test compound at total
daily doses of 0.10-3.0 mg/kg) such that the body weights were

30 equivalent within each group. Six groups of 10 rats each were injected
into a hind paw with 0.5 mg of Mycobacterium butyricum in 0.1 ml of
light mineral oil (adjuvant), and a negative control group of 10 rats was
not injected with adjuvant. Body weights, contralateral paw volumes
(determined by mercury displacement plethysmography) and lateral



15 Met hods Mal e Sprague Dawl ey rats (150 - 200 g) are

adm ni stered orally a test conpound either once (acute dosing) or
b.i.d. for 5 days (chronic dosing). Imediately after the

adm ni strat I‘%*’Q& b€ | ast dose, the rats are injectegcy¥icasolsi-l vein
with 0.5 nL 1Cr-1 abel ed red 20 bI ood cells froma donor rat. The
animal s are placed individually in nmet abol i sm cages with food and
water ad lib. Feces are collected for a 48 h period and [err]Cr fecal
excretion is calculated as a percent of total i nj ected dose.
[err]Cr-labeled red blood cells are prepged using the fol |l ow ng

procedures. Ten nL of blood is collected in heparinized 25 tubes via the

epren shed WfAgioBfRts (bBfained 8Bk d@ﬁevﬁﬁdi’.‘lazm%ﬁﬁ&@ﬂéﬂ%f%%% o and
|ngubat ed wit ew@mnmdfb? fore (day sbh 1daysdelloning admvam Injection n. at
37[err] C. At hh@ peiifasf i\ba’dlﬁmahavmrdetém:feecbdfbmcﬂagelll)san@ran da s washed

152 T SR I fiaclifig o o
sol ution (8&boam an{amusFul@r)mJegnme!cQ 03 -1 mhef a combinationwh 9g/ 03484
PCT/ CA97/ 0048K etamine (87 ﬁl) and X lazme (13 m lkg) for radlogﬁaphs and

PROTEI N- LOSI N
Pr ot ei n-1 osi niﬁaﬁ j% 3?%?1‘106 ogﬁaﬁgﬂﬁlf‘% ?8& ng
cells and pla dayigluusmg\éhcal’amm Vp, 30 geconduirandaRadak
dose-1imti ngOMVET I8 fitm andavére dd ddxm@:rﬂaﬁtcﬁnm@l procesor.

ravenoll o Ratieepl: W elilaed ﬁ}ﬁtaé%% e S SR, Bc ion

can avi dap ipvestigajor who was bliadedtg experimental teeatmeahddpeasni c
reticulum 10folswing eadiographic @ﬂmg@t wetd grajedanimedcally hecadingtd ect ed

for 24 h aft eleyeriry, 3L St S Vol (0299, Ribrdwiity BF HaERRgDISeNS! {1 ve

and quantitati F/‘é“'
joint spaces (0-5) subchondral erosion (0-3), periosteal reaction (0-4),

15 osteolysis (0-4) subluxation (0-3), and degenerative joint changes (0-3).
Specific criteria were used to establish the numerical grade of severity
for each radiographic change. The maximum possible score per foot
was 26. A test compound at total daily doses of 0.1, 0.3, 1, and 3
mg/kg/day, Indomethacin at a total daily dose of 1 mg/kg/day, or vehicle

20 (0.5% methocel in sterile water) were administered per os b.i.d.
beginning post injection of adjuvant and continuing for 21 days. The
compounds were prepared weekly, refrigerated in the dark until used,
and vortex mixed immediately prior to administration.

25 Two-factor (‘treatment’ and ‘time’) analysis of variance with repeated
measures on ‘time’ were applied to the % changes for body weight and
foot volumes and to the rank-transformed radiographic total scores. A
post hoc Dunnett’s test was conducted to compare the effect of
treatments to vehicle. A one-way analysis of variance was applied to the

30 thymic and spleen weights followed by the Dunnett’s test to compare the
effect of treatments to vehicle. Dose-response curves for % inhibition
in foot volumes on days 4, 14 and 21 were fitted by a 4-parameter
logistic function using a nonlinear least squares’ regression. ID5g was
defined as the dose corresponding to a 50% reduction from the vehicle



I ndex of protein-|losing gastropathy. Met hods 15 G oups

of male squirrel nonkeys (0.8 to 1.4 kg) are treated by gavage with
ei ther 1% net hocell or 5% Tween 80 in H20 vehicles, (3nL/kg bid.) or
t est conmpounao ssolskases from1l - 100 - ng/ kg b.i.d. for BCTE4/%5/00486
Intravenous [err]Cr (5[err] C/kg in 1 m/kg phosphat e buffer saline
(PBS)) is admnistered 1 h after the last 20 drug/vehicle dose, and feces
collected for 24 h in a nmetabolismcage and assessed for excreted
[err]Cr by gamma-counting. Venous bl ood-i48 - sanpled 1 h and 8 h after
the |l ast drug dose and plasna concentrations of drug neasured by
RP-HPLC. 25 F%f ﬁ%b?pdlﬂtx&@ffﬁﬁh%é fRﬁidM—paramcM'cQ]uanon

Spr ague- Dawl ey rats (150 00 g) were fasted for 16 - bef ore

use. At approximately 9:30 a. m, the ani mal s ver e Iaced tenporarily
in plexiglass restrainers angiAk QAN el hAID tenperature was
recorded using a flexible terrperature probe (YSI series 400) connected
to a digit : Col e Parmer). The sane probe
and therno A Rlne P 8 gsed eml S to reduce experinental

error. The aninmals were'mfetamnmisamhhnsad fed)and cared fort aucordimgt terther at ur e

nmeasur enent s. ] ¢ {arcot ding
PCT] CAS7/ 0048 6@{11&61%8 o7'the CaRGdiaal Colfiéif on Animal CardO

i nj ected intraperit oneaMiple,SRRSHE IPawley sats, G253 3[?—’@(’53 ﬁ%‘%ﬁ% OVSTr!jﬁlat
Chem) and the priat ti eacinPEr blooddewekstdyeasur ed at 5, and 7

fol 1ow ng g°S 11 ecti on-THY fad ate) a@&&%ﬁ&m eroib a dthe
'nerease int box %nTy secured, "The zeroabloo tsea?xijple is obtamc erﬁ}:l?mgrei’j1 ts
smal] (1 mm or less) piece off the tip of the tail. The tail is then stroked
with a firm but gentle motion from the top to the bottom to milk out the
blood. Approximately 1 mL of blood is collected into a heparinized
15 vacutainer tube.
Compounds are prepared as required, in a standard dosing
volume of 10mI/kg, and administered orally by passing a 16 gauge, 3"
gavaging needle into the stomach.
Subsequent bleeds are taken in the same manner as the zero
20 bleed except that there is no need to nick the tail again. The tail is
cleaned with a piece of gauze and milked/stroked as described above into
the appropriately labelled tubes.
Immediately after sampling, blood is centrifuged,
separated, put into clearly marked vials and stored in a freezer until
25 analysed.

Typical time points for determination of rat blood levels
after PO dosing are:
0, 15min, 30min, 1h, 2h, 4h, 6h

30 After the 4 hr time point bleed, food is provided to the rats
ad libitum. Water is provided at all times during the study.



5 were given either the vehicle (1% nethocel) or a test conpound orally
to determ ne whether the conpound could reverse the pyrexia. Percent
reversal of the pyrexia was cal cul ated using the rectal tenperature

obt ai ned at |a,the control (vehicle-treated) group as PEQ;%Agggﬁgﬁence
(zero revergélgpm% rnt. Conplete reversal of pyrexia to the pre-LPS 1

basel ine value is taken as 100% LPS-1 nduced Pyrexia in CbnSC|ous
Squi rrel Monkeys Tenper ature probes were surgically inplanted under
the abdomnal 15 skin in a group of sgujrrel nonkeys (Saimri sciureus)
(2.0 - 1.7 kg). This allows for thé nonitoring of body tenperature in
consci ous, .unrestrai ned nonkeys by a telenmetric sensing system (Data
Sci ences Vehielssinati onal, M nnesota). The animals were fasted and were
pl aced in i ndi vidual cages for acclimatization 13 - 14 h before use.

5 2L ront e 2nd GRS HTCEs SL B bR AP B R L g o co0se, o ek

enperatu pro t appr oxi mat el y
9:00 a.m on determlpnaogsiy of the experinent, the m)nkeys were restrained
t enpor ari 5y in training chairs and were given a bolus I.V. injection

of LPS, | ssol v, [ line). The animals were
returned to tt%q}rz@éé@t‘ggs and rmﬁzrmg was recorded continuously
every 5 mi n. Methocghf.3%af 1.9 of LPS, when the body tenperature
had i ncreasedrween 80y 1.5 - 2 C]() nkeys were dosed orally with either
vehicle (1% met hocel ) or a test corrpound (3 ng/ kg). One hundred
m nutes | ater, the difference between the bodé tenperature and the

L2

basel i ne 10al ue was 30 Eomponndsdor RO dlond levelvean be imauspemsion farsy t aki ng
the val ue i n Rdibetter diSsdMatieh, theQdbution 4h beplREdd Aa sonicator for WO 98/ 03484
PCT/ CA97/ 00486 41
approximately 5 minutes.
For analysis, aliquots are diluted with an equal volume of

acetonitrile and centrifuged to remove protein precipitate. The
15 supernatant is injected directly onto a C-18 HPLC column with UV

detection. Quantitation is done relative to a clean blood sample spiked

with a known quantity of drug. Bioavailability (F) is assessed by

comparing area under the curve (AUC) i.v. versus p.o.

20 F= AUCpo x DOSEiv x 100%
AUCiv DOSEpo

Clearance rates are calculated from the following relation:

25 CL = DOSEiv(mg/kg)
AUCiv

The units of CL are ml/hekg (milliliters per hour kilogram)

30 Intravenous Pharmacokinetics in Rats
The animals are housed, fed and cared for according to the
Guidelines of the Canadian Council on Animal Care.
Male Sprague Dawley (325-375 g) rats are placed in plastic
shoe box cages with a suspended floor, cage top, water bottle and food.



Acute Inflammatory Hyperal gesia I nduced by Carrageenan in Rats

Experinents were perfornmed using nal e Sprague Dawl ey rats (90- 1109) .
Hyper al gesi a to nmechani cal conpression of the hind paw was 5 induced by
i ntrapl ant ar ywpjegeilageon of carrageenan {4.5 ng into one hi ndPCT/CAY¥85 3 h

previously. Control animals received an equival ent vol une of sal i ne
(0.15 m intraplantar). A test conpound (0.3-30 ny/Kkg, suspended in

0. 5% nethocel in distilled water) or vehicle (0.5% nmet hocel ) was

adm nistered orally (2m/kg) 2 h after Cafsf ageenan. The 10 vocalisation
response to conpression of the hind paw was neasured 1 h Iater using a
Ugo Basil e al gesi oneter St ati,sti cal naI ysis far carr an | nduced
hyper al gesi a was perforr:rgchomPOBQ 1§, PEgRAr y"sﬂme% BK?[?PS‘SF ‘P%&g

Software I nc.) vohirpeofill 15 was det erm ned by subtracting the
vocal i sation threshold 'I@at§ é?)?cd for thE < 9B BQ Ql%&l ned in

animals injected w carr %ﬁ es| gf SCOr €S

drug-treated r&&zﬁ’é&é ﬁ%é'%'& gme gt ad grﬁ’&dﬂace‘i In 3 prymg E):er%ponse.

| err] val3ieschihbedand taitsirdotw arsgscﬁﬁf’/as)ﬂxewmmbsmhm rightinp seflexed
hnalyors of meluedd fﬁaﬁ‘g‘.‘*ﬁ%a Y oERrhiNGR bERE  AoReSHe ith COR cos! On
Adj uvant - | nduceeliveryrisipl a@ed avegthe muzzle @él/@ﬁtf?t restrued tqthaboard 1 enal e
Lewi s rats (boghthelastics. - With thtdusp ofLforceps andvetissune, thed ‘#ﬁﬁm’rkféﬁa isind

ot nduced, _aCoBaiet kOB AKF saRy ;)%m folueLy 433*“3? daosgp” "

adni ni st er Bl | nempeund ovhichts dnjested inga iths jugdaer vein. Light digj g:ramm our
groups adni ni siedgslied fohthe ihfetionsiround thé nbsé 8bne is renﬁiwddl The tin®f

0.10-3.0 ng/ kg 30 equivalent within each
group. Six grolﬁpég%a ﬁﬁ%gbggté@?%%ﬂqumﬁégu into a_hind paw with
0.5 ngy of Mycobact eri umEie §rmiubleed ip taken by nicking a|piges (2w offj |

(adj uvant), angheatipedahé (&il.c THe tall @rtny@sabké&)mﬁisf%sbut gentl®motivrect ed

5 5 O e T 0 D B o B "

Approximately of blood is collected into a heparinized collection

vial. Subsequent bleeds are taken in the same fashion, except that there

is no need to nick the tail again. The tail is cleaned with a piece of

gauze and bled, as described above, into the appropriate labelled tubes.

20 Typical time points for determination of rat blood levels
after 1.V. dosing are either:
0, 5 min, 15min, 30min, 1h, 2h, 6h

or 0, 5 min, 30min, 1h, 2h, 4h, 6h.
25 Vehicles:
The following vehicles may be used in IV rat blood level
determinations:
30 Dextrose: 1mL/kg
Moleculosol 25%: 1mlL/kg
DMSO (dimethylsulfoxide): Restricted to a dose volume of 0.1 mL per

animal
PEG 200: Not more than 60% mixed with 40%



WD 98/ 03484 PCT/ CA97/ 00486
- 42 - radi ogr aphs (obt ai ned under Ketam ne and Xyl azi ne anest hesi a)
wer e determ ned before (day -1) and 21 days foll owi ng adjuvant

i nj ection, wwgﬁﬁ?agp” mary paw vol unes were determ ned befl%ﬁc,(ﬂfwoss 1) and

on days 1 follow ng adjuvant injection. The rats wer
anesthetized with 5 an intranuscular injection of 0.03 - 0.1 n1 of a
conbi nati on of Ket am ne (87 ng/kg) and Xyl azine (13 ng/kg) for

radi ographs and i njection of adjuvant. The radi ographs were nade of
bot h hi nd paws on day 0 and day 2l4@ising the Faxitron (45 kVp, 30
seconds) and Kodak X- OVAT TL film and were devel oped in an automatic
processor. 10 Radi ographs were evakpgfieddter - Qhanggs i n the soft and hard
ti ssues by an investigator who was blinded to €xperinental treatnent.
The fol l ow ng radi ographi c changes were graded nunerically according
to severi ty i ncrﬂélﬂ;ledl)mmse; either suﬂlunnb(c@rbt)natumrsodnmg or w deni ng
of j oint, per| osteal reaction
(0-4), 15 osteo ySlI si %qrﬂ%;%@husi gpg‘ rative 5 i nt
changes (8-3). %‘yé’rsr ?ﬁﬂl“és\ﬂé di %‘El“f‘ B ¥olume, ﬁurreri cal

grade of s;aveacetqmtnle anﬂocemaﬁkgethth m;nam&gmtehapg:ipiéate fBé mum p?ssi bl e
score per Ogﬁxpema cteﬁ ﬁ‘h‘f%ﬂ 4 l?t 16 ?(z 33 of 0.1,
0.3, 1, and cln a qal f 1
my/ kg/ day, ordefeation ”2628““ d'Sg'! VFrF"s%é‘FP!‘&? 1\; lees aked

adni ni st er ed with adsmown qdanmy of 8axg. nBioryaglabilityr(Feds amssﬁd bylj uvant and
continui Ry f Qlg frea'Bider the GRVBTAUE) 18! Geffughoed ekl y,

refrigerated in unt | vortex nixed i mredi ately
prior to admnlstratlon. 25 Two-factor ('treatnent’ and '"tinme') analysis

of variance with repeated F= r@jﬂp_@s;mx 1@0% applied to the %

changes for body wei ght and L volpy C%Esrﬁ]d to the rank-transfornmed
radi ographic total scores. A post hoc ett's test was conducted to
conpare the effect of treatnments to vehicle. A one-way anal ysis of
vari ance 1jas Glepramee ratest dre Giiculategdhfromathe folloveimgwelations f ol | owed by t he
Dunnett's test to conpare the effect of treatnments to vehicle.
Dose-response curves for %'g(ig_i_b' | Q0. in foot volunes on days 4, 14
and 21 were fitted by a 4-p stic function using a

nonl i near | east squares' regressiARMCivD err] was

20 The units of CL are mL/hekg (milliliters per hour kilogram)

REPRESENTATIVE BIOLOGICAL DATA

Compounds of the present invention are inhibitors of COX-
25 2 and are thereby useful in the treatment of COX-2 mediated diseases as
enumerated above. The activities of the compounds against
cyclooxygenase may be seen in the representative results shown below.
In the assay, inhibition is determined by measuring the amount of
prostaglandin E2 (PGE2) synthesized in the presence of AA, COX-1 or
30 (COX-2 and a putative inhibitor. The IC5( values represent the
concentration of putative inhibitor required to lower PGE2 synthesis to
50% of that obtained as compared to the uninhibited control.
Data from three of these biological assays is given for
representative compounds along with comparative data for the following



defined as the dose corresponding to a 50% reduction fromthe vehicle

WO 98/ 03484 PCT/ CA97/ 00486
- 43 - and was derived by interpolation fromthe fitted 4-paraneter
equation. WO 98/03484 PHARVACOKI NETI CS | N RATS PCTACADE/0048%

Phar macoki netics in Rats The aninmals are housed, fed and
cared for according to the Qui del i nes of the Canadi an Council on

Ani mal Care. Mal e Sprague Dawl ey rats (325-375 g) are

fast ed over ni ght prior to each PO bl 9od | evel study. 10

The rats are placed in the restrainer on#’at a tine and the box firmy
secured. The zero blood sanple is obtained by nicking a small (1 nmm or
| ess) pi ece oftwa ¢empppnds frome Warld Patemt Applicatsort B6A 0120k ed with a

firmbut gentle notion fromthe top to the bottomto mlk out the
bl ood. Approximately 1 nL of blood is collected into a heparinized 15

vacut ai ner tube. Conpounds are prepageimMes required, in a
standard dosi ng vol ume of L B@.,Mend admi ered orally by passing
a 16 gauge, 3" gavagi ng né B into t .

Subsequent bl eeds are takes. i e/ sane the zero 20 bl eed except

the tail agin,ThetaiI IS cleaned with
{:oked as descNi bey abyve into t he
pdj ately after sanpling,

that there is no need to nlc
a piece of gauze and m | kedgs
appropriately |abelled tub'ﬂs

bl ood is centrifuged, separated, put into cl¥arl¥ nmarked vials and
stored in a freezer until 2#&aanal ysed. Ab Typical time points
for determnation of rat ExodtD!|evels af B®ré190 dosi ng are:
5 Table 3
Example Cox-2 Whole Cox-1 U937 Selectivity Rat Paw Edema
Blood (ICsg, pM) Ratio (EDsg, mg/kg)
(ICs0, nM)

Aa 7.9 >10 >1.3 >10

Ab 4.9 2.2 0.45 -

1 0.3 1.5 4.4 54

3 0.9 1.8 2 -

4 0.3 1 33 -

7 1.8 5 2.8 1.7

13 0.5 3 6 -

14 0.7 14 2 -

21 1.0 16 16 23

23 1.1 >10 >9.1 0.6

32 1.2 >10 >8.3 0.9

45 2.2 >10 >4.5 3.0

46 33

47 24

59 0.8

71 1.7 >10 >5.8 1.6

73 1.8 7 3.8 2.0

As can be seen from this data, the compounds of the present
invention show greater COX-2 selectivity and potency than Aa and Ab.
10 Moreover, the basicity of the pyridine ring in these examples permits
the formation of acid salts, resulting in increased water solubility and



0, 15mn, 30mn, |Ih, 2h, 4h, 6h 30 After the 4 hr tinme point

bl eed, food is provided to the rats ad libitum Water is provided at
all times during the study. WO 98/ 03484

PCT/ CA97/ 00 - - 4 hi cl es:
The fol |l ow @6’_\9’8}’{1”& es may be used in PO rat blood |evel bericarmn
determ nations: 5 PEG 200/ 300/ 400: restricted to 2 niL/kg

Met hocel 0.5% - 1.0% 10nL/kg Tween 80: 10m/ kg 10
Compounds for PO bl ood | evels can be ijuggspension form For better

di ssolution, the solution can be placed in a sonicator for

approximately.5 mnutes. .. . For analysis, aligquqgts are

i I ut ed wi t hENeSIE Roteatial for parenteral admiptiationdn/anpeons MBIttt to remove
protein precipitate. The 15 supernatant is injected directly onto a C 18
HPLC columm with UV detection. Quantitation is done relative to a

cl ean bl ood sanpl e spi ked with a known quantity of drug.

Bi oavailability (F) is assessed by conparing area under the curve
(AUC) i.v. versus p.o. 20 F = AUCpo x DOSEiv x 100%
AUC v DOSEpo Cl earance rates are calculated fromthe foll ow ng

rel ation:



25 CL = DOCSEi v(no/ kg)

AUC v The units of CL are nL/h[err]kg (mlliliters per hour kil ogram
30 Intravenous Pharmacokinetics in Rats The animals are
housed, fed awnglogm@usyd for according to the Gui del i nes pET/CRYTO@BAad] an
Council on Animal Care. Mal e Sprague Dawl ey (325-375 Q)
rats are placed in plastic shoe box cages with a suspended fl oor, cage
top, water bottle and food. WO 98/ 03484

PCT/ CA97/ 00486 - 49 - - 45 -

The conpound is prepared as required, in a standard dosing vol une of |

m./ kg. ats.ar I for .th I a dosed
under C02 sedat i on.ﬁﬁféfvgﬁﬁgg v@ﬂlen@\fv Qf ﬁﬁ“ﬁﬁap"'&fg ijea@agg)‘*'ﬁ]gaﬂ%h med
CJerr] 5 chahmétingedamplesinowhichs upless stated ptherwases | ost their righting
reflex. The rat is then placed on a restraining board, a nose cone

with CJerr] . deIivgﬁ%/ IS EI aced over .%Ee gu%zle and tHe rat restrained
to the board (i) W th QRGTALONHWEC GRINEE Qup 2 f%?’?e?fsalg et ssors, the
jugul ar veis itemperaturepthatds, atd emperatuse smthe cangek 812501 andvdying a
nmeasur ed dose @Foﬂgé:ﬁ&OWBQHBﬂeWQir@Mgsgm ected into the jugul ar vein.

Light digital pressure Is applied to the injection site, and the nose
cone is renoved. The tine _is noted. This constitutes the zero tine
poi nt . (ii) evapomatiamobsalvent was siammedpuhisingrayrotagy ece (1-2

m off té;gaﬁdgamefuddes rédided g&esmi 00O Pasthls2keS-30 nhma Hgy M but
gentl e m)"tiiqon 0 thetoREoffhet to the" bottomto mlk the bl ood
out of theldajwitha a{HA&?HEﬁ{P‘ £ Wplmrrgbcg* bl ood is collected into a
heparini zed col | ection vial . Subsequent bl eeds are taken in the sane
fashion, excepgjihhat thepg course of reactions was followed by thin layer
chromatography (TLC) and reaction times are given for illustration
only;

15
(iv) melting points are uncorrected and “d’ indicates
decomposition; the melting points given are those obtained for the
materials prepared as described; polymorphism may result in isolation
of materials with different melting points in some preparations;

20
(v) the structure and purity of all final products were assured
by at least one of the following techniques: TLC, mass spectrometry,
nuclear magnetic resonance (NMR) spectrometry or microanalytical
data;

25
(vi) yields are given for illustration only;

(vii) when given, NMR data is in the form of delta (d) values for
major diagnostic protons, given in parts per million (ppm) relative to

30 tetramethylsilane (TMS) as internal standard, determined at 300 MHz or
400 MHz using the indicated solvent; conventional abbreviations used
for signal shape are: s. singlet; d. doublet; t. triplet; m. multiplet; br.
broad; etc.: in addition "Ar" signifies an aromatic signal;



IS no need to nick the tail again. The tail is cleaned wth a piece of
gauze and bl ed, as descri bed above, into the appropriate |abelled tubes. 20

Typical tinme points for determ nation of rat blood |evels after 1.V.
dosing are gj , . O, 5mn, 15m ) h, 2h,
6h o Wdsifhass 0, 5 nin, 3omin h 2h an oh ROt 2
The follow ng vehicles may be used in |V rat blood |evel

determ nations: 30 Dextrose: 1nl/ kg Mol ecul osol 25%
1m/ kg DMSO (di met hyl sul foxide): Restricted to a dose volune of 0.1 nL
per - 5@i-mal PEG 200:

Not nore than 60% m xed with 40% WO 98/ 03484

PCT/ CA97/ 00486:;:: . . . - .
sterile wat e?@x_u)l « chemical symbols have ﬂwrt s 1 meanings; (ﬂ@ﬁoﬂowm& um

i Xt oS eLtne 0

bi car bonat e @PbERi’di’%?ﬁ?S have alsohsen usedap (Ylumede {WelghE)' bd?' Ld’P@H‘% s
cloudy. 5 point), m.p. (mEhingpeint}i k,(litde(s)homd. amelliittes).eg (grarh(s3h equal
vol ume of b | | {4l : r | hpitate.
The supd?h tafnlg*?%'fsi‘i??’e@f“iéﬁﬁ?%%a HBE (PAERIBYE o RN 1
det ectiond QF&n{TQOM; EMRTANBEL relative to a clean bl ood sanpl e spi ked
with a known quantity of drug. Bioavailability (F) is assessed by 10

conparing area under the curve (AUWLSUS p. o.

-

10

Step 1: -Amino-3-bromo-5-tri t idine
' To a solution of 2-amino-5S-trifluoromethylpyridine (9 g) in

acetic acid (75 mL) at r.t. was added bromine (5.8 mL) slowly. After 1
h, the acid was neutralized by the careful addition of sodium hydroxide

15 (10 N) at 0°C. The resulting orange precipitate was dissolved in ether
and washed successively with saturated potassium carbonate, saturated
Na2S03 and brine, dried and concentrated. The residual solid was
stirred vigorously in hexane for 1 h to provide, after filtration, the title
compound as a white solid (10.2 g).

20
Step 2: 2-Amino-3-(4-methylthio)phenyl-S-tri ethyl

A mixture of the bromide from Step 1, 4-

methylithiobenzene boronic acid (Li, et. al. J. Med. Chem. 1995, 38,
4570) (8.5 g), 2M aqueous sodium carbonate (60 mL) and palladium

25 tetrakis(triphenylphosphine) (490 mg) in ethanol/benzene (100 mL, 1:1)
was heated at reflux for 15 h. The mixture was cooled to r.t., diluted
with water and extracted with ether. The organics were concentrated
and the residue was subjected to stirred vigorously in ether/hexane for 1
h to provide, after filtration, the title compound (11.2 g) as a beige

30 solid.



F= AUCpo x DOSEi v x 100% AUC v DOSEpo 15
Cl earance rates are calculated fromthe follow ng rel ati on:

CL = DCSEi v(mg/ kg) AUCiv 20 The units of
CL are nL/h[ aydbdsgsagam | 1 il iters per hour kil ogram PCT/CA97/00486
REPRESENTATI VE BI OLOG CAL DATA Compounds of the present

I nvention are inhibitors of COX- 25 2 and are thereby useful in the
treatment of COX-2 nedi ated di seases as enuner at ed above. The
activities of the conmpounds agai nst - _Sciy_cl ooxygenase may be seen in the
representative results shown bel ow 'n the assay, inhibition is

determ ned by neasuring the anmount of prqstaglandin_E[err] . (PCGE[err])
synt hesi zed i nSteRg: reséZnmp-M{*—r@e»hylwl&nﬁbphm%&traﬂm@mm 5

i%hi bitor. The IC[ePr] piridise I epresent _t he concentration_ of ;o\tjteative
orper e 10 e 16 LA E"J‘D'\%Z PYURAR-S- (1 9methy 1078yl kgl ned as
conpared to the yni,nhi,Qi'té t Lo . Y L YoM AT ee of

thgge bi ol ogi C@Fﬂﬁ’&}é‘?a‘q% ? nBSQ«i (2 mL pf 5,4%S0lution an Wateld @ds al ong

wi th conparst i NMOAU3 §pin adetoheiwztwd (60 mL:5 mL) waVE@édate4.
PCT/ CA97/ 00486,

conpounds fr on? W%l tpzﬁaé?ﬁated %??%ozﬁfilgy%%? ]%%slg'n:en 4dded and the r eilﬂ’ﬁng
mixture was stirred for 30 min. The acetone was evaporated and the

resulting mixture was extracted with ether and ethyl acetate. The
combined organics were washed with NaSO3, water, brine and then

10 concentrated. The solid residue was stirred vigorously in hexane and
ether for 1 h and then filtered to provide the title compound as a pale
yellow solid (9.9 g).

Step 4: 2-Chloro-3-(4-methylsulfonyl)phenyl-5-trifluoromethyl-
15 pyridine
To a solution of 2-amino-3-(4-methylsulfonyl)phenyl-5-
triflunoromethylpyridine (1.2 g} in water/concentrated HCl1 (9.5 mL:1
mL) at 0°C was added a solution of sodium nitrite (262 mg) in 5 mL
water. The mixture was warmed to r.t. and stirred overnight. An
20 additional 30 mg of sodium nitrite was added and after 3 h the
heterogeneous mixture was filtered. A portion of the solid (250 mg)
and POCl3 (110 puL) in DMF (2 mL) was heated at 70°C for 60 h. The
mixture was cooled to r.t., diluted with water and extracted with ethyl
acetate. The organics were washed with brine, dried and concentrated
25 to provide the title compound as a pale yellow solid (270 mg) that was
used as such in the subsequent reaction.

Step 3S: 3-(4-Methylsulfonyl)phenyl-2-phenyl-5-trifluoromethyl-
pyridine
30 A mixture of 2-chloro-3-(4-methylsulfonyl)phenyl-5-
trifluoromethylpyridine (260 mg), benzene boronic acid (113 mg), 2M
aqueous sodium carbonate (2.1 mL) and palladium tetrakis(triphenyl-
phosphine) (30 mg) in ethanol/benzene (8 mL, 1:1) was heated at reflux
for 24 h. The mixture was cooled to r.t., diluted with water and




[err] 5 Table 3 Exanpl e Cox-2
Whol e Cox-1 W37 Selectivity Rat Paw Edema Bl ood

(rderr], [err]M Ratio (Ejerr], mgl/kg) (rderrj,

[ er I’] M 7 9 >10 - >1. 3 Pa%kAg-”oo‘s%b'

4.9 wg@?’ﬂ’.“ﬁ" 0. 45 i 1 0.3 1.5

4.4 5.4 3 0.9 1.8 2 - 4
0.3 1 3.3 - 7 1.8 5

2.8 1.7 13 0.5 .53 6 - 14

0.7 1.4 2 - 21 1.0 16

16 2.3 1.1 .>10 >0, 0.6

392 1. 2 extracted w12tglq§hyl acetate. The qrganics wegg goncentqsedl and the ,

>10 solid Tesidue was3subjected46 flash chromatography (eluting with

8: g ‘711 hexaneﬁet}wl acetate, 4:1 >vﬂ5) to provide Q}? tétle compoui@éas a wlﬁ% 18

7 sglid, m.p. 191-1923C (215 mg). As can be seen fromthis data,
t he conpgunds of the present i nvention show greater COX-2 selectivity

and potency than Aa and Ab. 10 Nbﬁm%ie basicity of the pyridine ring
I n these exanples permts t he of acid salts, resulting in
i ncreased water solubility and

2-(3-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-trifluoromethyl-
pyridine

10
Step 1: 2-Bromo-3-(4-methylsulfonyl)phenyl-5-trifluoromethyl-
pyridine
To a solution of 2-amino-3-(4-methylsulfonyl)phenyl-5-
trifluoromethylpyridine from Example 1, Step 3 (2 g) in 48% HBr (25
15 mL) at 0°C was added bromine (3 mL) and then sodium nitrite (1.1 g)
portionwise. After 2 h, the solution was neutralized by the addition of
sodium hydroxide (10 N) and then extracted with ethyl acetate. The
organics were washed with saturated NapSO3 and brine, dried and
concentrated. Flash chromatography of the residual material (eluting
20 with hexane/ethyl acetate, 7:3 to 3:7 v/v) provided the title compound as

a white solid (435 mg).
Step 2: 2-(3-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-
i hylpyridine
25 A mixture of 2-bromo-3-(4-methylsulfonyl)phenyl-5-

trifluoromethylpyridine (178 mg), 3-chlorophenyl boronic acid (110
mg), potassium phosphate (225 mg) and palladium tetrakis(triphenyl-
phosphine) (20 mg) in dioxane (10 mL) was heated at reflux for 24 h.
After cooling to room temperature, the mixture was diluted with water

30 and extracted with ether. The organics were dried and concentrated and
the residual material was subjected to flash chromatography (eluting
with hexane/ethyl acetate, 7:3 v/v). The solid that was obtained was
stirred vigorously in hexane/ether for 1 h to provide the title compound
as a pale yellow solid, m.p. 136-237°C (115 mg).



WD 98/ 03484

PCT/ CA97/ 00486 - 48 - gi ves the
potential for parenteral adm nistration in aqueous vehicl es. WO
98/ 03484 WO 98/03484 PO TR 70086 36

- 49 - Thelnventlon will now be illustrated by the
foll ow ng non- limting exanples in which, unless stated otherw se:
(1) all operations were carried out at roomor anbient 5
tenperature, that is, at a tenperature_iggthe range 18-25[err]C and drying
of organics was done using MySO4, (ri) evaporation of sol vent
was carried out using a rotary evapor at or under reduced pressure
(600-4000 pascals: 4.5-30 mm Hg) 10 with a bath tenperature of up to
60[err] C, (iii) t he coulBXAMPLEAEti ons was fol |l owed by thin

| ayer chr omat ography (TLC) and reaction tinmes are given for

'ITustration o (4-C?1Por\6phenyl) 3-(4-methylsulfonyl)phenyl-5-trifluoromethyl-
5 pyndine

Following the procedures described in Example 1, Step 5,
but substituting 4-chlorophenyl boronic acid for benzene boronic acid,
the title compound was obtained as a white solid, m.p. 192-193°C (155

mg).

10

E PLE 4

2-(4-Fluorophenyl)-3-(4-methylsulfonyl)phenyl-5-trifluoromethyl-
pyridine

15 Following the procedures described in Example 1, Step 5,
but substituting 4-fluorophenyl boronic acid for benzene boronic acid,
the title compound was obtained as a white solid, m.p. 163-164°C (152
mg).

20 EXAMPLE 7

A mixture of 2- bromo-3 (4-methylsulf0nyl)phenyl 5-

trifluoromethylpyridine (600 mg) (Example 2, Step 2), diethyl-3-

25 pyridinylborane (255 mg), sodium carbonate (2 M, 2.2 mL) and
bis(triphenylphosphine)palladium dibromide (25 mg) in benzene/ethanol
(1:1, 32 mL) was heated at reflux for 24 h. After cooling to r.t., the
mixture was concentrated, diluted with water and extracted with ethyl
acetate. The organics were concentrated and the residual material was

30 dissolved in 10% HCl/ether. The organic phase was removed and the
agueous phase was adjusted to ~pH 10 by the addition of saturated
sodium bicarbonate. The mixture was extacted with ethyl acetate and
the combined organics were concentrated and subjected to flash
chromatography (eluting with ethyl acetate) to provide the title



(1v) melting points are uncorrected and 'd' indicates
deconposition; the nelting points given are those obtained for the
materials prepared as described; polynorphismnay result in isolation
of materi al ' i fferent rreltl Ng points in some prepar agi@issroaiss -
(v) W‘ﬂea%gfaqucture and purity of all final products were assured
by at | east one of the follow ng techniques: TLC, mass spectronetry,

nucl ear magnetic resonance (NVR) spectronetry or m croanal ytical dat a;
25 (vi) yields are given for illustration only; (vii)
when given, NVMR data is in the formof _dglta (d) values for maj or

di agnostic protons, given in parts per million (ppm relative to 30
tetramethyl sil ane as Jnte rmpned at 300 MHz or

400 MHz usi ngCQmBOHgWiJ/S%ét‘EHl%GP nI“ Pcﬁﬂﬂzhg ggzwz{%@'ew ations used

for signal shape are: s. singlet; d. doublet; t. triplet; m nultiplet; br.
broad; etc.: in add|t|on "Ar" signiEanatic si gnal ;

98/ 03484 PCT/ CA97/ 00486

- 50 - (viii) chem cal syrrbols have thelr usual meani ngs; the

followings§s Abthvd:\3 wethvisalfe enslr ' , W (weight),

b.p. (boiling p0|nt) mp (meltlng p0|nt) L (Iltre(S)), mL
. (i

(mllilitres), g (gra II|gramss)) nmol (ol es), nmol
(mllinoles), iequi SRINQ ! s PEnper at ure) .
EXAIVPLE 1 To a so]utxon of 2-armno-5-p1cohne (5 g) in acetic acid (40

3- (4-Met hyl subfr gyl ) P REVAd dedPBfoiine 126 hil P Q685! ALY | 'HItHE acid was
10 neutralized by the careful addition of sodium hydroxide (10 N) at 0°C.
The resulting orange precipitate was dissolved in ether and washed
successively with saturated potassium carbonate, saturated Na3S203 and
brine, dried and concentrated. Flash chromatography (eluting with
hexane/ethyl acetate, 3:2 v/v) of the residual solid provided the title
15 compound as a pale yellow solid (7.1 g).

Step 2: -Aming-5- 1-3-(4-met idi
Following the procedures described in Example 1, Steps 2
and 3, but substituting 2-amino-3-bromo-5-methylpyridine (7.1 g) from
20 Step 1 for 2-amino-3-bromo-5-trifluoromethylpyridine, the title
compound was obtained as a pale yellow solid (3.7 g).

Following the procedures described in Example 2, Step 1,
25 but substituting 2-amino-5-methyl-3-(4-methylsulfonyl)phenyl-pyridine
(3 g) from Step 2 for 2-amino-3-(4-methylsulfonyl)phenyl-5-
triffuoromethylpyridine, the title compound was obtained as a white
solid (2.7 g).

30 Step4: 3-Methyl-3-(4-methylsulfonyliphenyl-2-phenylpyridine
Following the procedures described in Example 1, Step 5,
but substituting 2-bromo-5-methyl-3-(4-methylsulfonyl)phenylpyridine
(300 mg) from Step 3 for 2-chloro-3-(4-methylsulfonyl)phenyl-5-
trifluoromethylpyridine, the title compound was obtained as a pale



10 Step 1: 2- Am no- 3- brono-5-trifl uoronet hyl pyridi ne

To a solution of 2-am no-5-trifluoronethylpyridine (9 g) in acetic
acid (75 nmL) at r.t. was added bromne (5.8 nL) slowy. After 1 h, the
aci d was neutwaésimed by the careful addition of sodi um hydrREEGASTPEA86 (10 N)
at O[err]C. The resulting orange precipitate was dissolved in ether

and washed successively with saturated potassium carbonate, saturated
Na[err] SO err] and brine, dried and concentrated. The residual solid was
stirred vigorously in hexane for 1 h-to_p QVI de after filtration, the
title conpound as a white solid (10. Step 2:

2- Am no- 3- (4- net hyl t l.- I

A m.xture (()f t)Wil : 5&‘3&%5{8)&5{ e‘é ﬁﬁlgggé)mﬁ%e&mlﬁbl%?oé%z(é’r@{boron| C
ot um car bonae e T T S (T T ey
sodi um car bon al | adi um etraki s(tri phen osphi ne
(490 ng) in e%%&%gﬁ’zeﬁz (5)00 m., 1:1) was heat gd a%/ Iroefl 5x for 15
h. The m xture was cooled to r.t., diluted wth water and extracted

wi th etherg The organics were concergﬁatmpLE 14 and the residue was

subjected to stirred vigorously in ether/hexane for 1 h to provide,
after filtration, the title conpound (11.2 g) as_a beige 30 solid.
WD 98/ 03484  2-(4- henyl)- 1-3-(4-methylsulfo nyl CA97/ 00486

- 91 - Step 3: Followmg the procedures described in Example 3, but

f)y'rb\lmdlnge?) (4- S hﬁm%“' fﬁ%l ),ﬁ,rgf“ l gly(ﬁ:{ t{ me%yﬁ%hhoﬁyl)phenylpyndme (300

2- ami no- 3-1(4- rmghﬁdm iExauhpley]3,55tepi¥ fom2whloro-3-(demethylsuifatiyiphenyl o) ,
Gsqerr] (2 ﬁofb{ﬁétﬂ lﬁyrfulne “tﬁrégﬁﬂé boawéuna wilVbbialedlas hwhite

acet one/ wat er overni ght. Saturated

aqueous Na[ err i“f'P \1,55 MB‘ nd the resul ting

15

Step 1: Lithium Tci-n-propoxy-3-pyridinylboronate
To a solution of 3-bromopyridine (39.5 g) in ether (800
20 mL) at -90°C (internal temperature) was added n-BuLi (100 mL, 2.5 M)
at a rate so that the internal temperature did not exceed -78°C. The
resulting mixture was stirred for 1 h at -78°C and then triisopropoxy-
borate (59 mL) was added and the resulting mixture was warmed to
0°C. Methanol was added and the mixture was evaporated three times
25 from methanol and then two times from n-propanol. The residue was
pumped under high vacuum for 3 days and the resulting foam (76 g of a
1:1 mixture of the title compound:n-propanol) was used as such in the
subsequent reaction.

30 Step2: 5-Methyl-3-(4-methylsulfonyl)phenyl-2-(3-pyridinyl)-
pyridine
Following the procedures described in Example 14, but
substituting lithium tri-n-propoxy-3-pyridylboronate from Step 1 for 4-
chlorophenyl boronic acid, the title compound was obtained as a white




m xture was stirred for 30 mn. The acetone was evaporated and the
resulting mxture was extracted wth ether and ethyl acetate. The
combi ned organi cs were washed with Naferr]STJerr], water, brine and then 10

concentr at eQ/09-£}3§48§0| id residue was stirred vigor ous| y i N Jexakeoqse-
ether for 1 then filtered to provide the title conpound as a pale

yellow solid (9.9 g). Step 4:

2- Chl or o- 3- (4- net hyl sul fonyl ) phenyl -5-trifl uoronethyl- 15

pyri di ne To a sol ution of

2- am no- 3- (4- net hyl sul f onyl ) phenyl - 5--36 - trifluoronet hyl pyridine (1.2 Q)
in water/concentrated HO (9.5 nm.: 1 m.) at O[err]C was added a

sol ution of setid, mupnil66+167°C621w) in 5 nL wat er. The mixture was

warnmed to r.t. and stirred overnight. An 20 additional 30 ng of sodium
nitrite was added and after 3 h t@wﬁi_rogeneous m xture was
filtered. A portion of the solid ¢ and POCl[err] (110 [err]L)

in DM (2 nL) was heated at 70[err]Cfor 60 h. The m xture was cool ed
tor.t. i1 ] o 3l e i acefate. The
or gani cswe -gvv Py, provi de the

title conpound as a pale yell ow solid (270 ng) that was used as such

in the SUbSQF?th- reamﬂmﬂﬂiﬂmﬂ
|13)y§ ,Afd:\/ﬁtehgl)su onyl) PReny sxﬁmﬂ?x[egyh'ﬁﬁm L5 49585 Akle (10 g) in acetic

DY Shl or o- 3- (@475 ynE @t 5ty WapASAeH bromine (26,mL) slowhe: Afies30 miRe (260
ng), berfeneahbeikcidwasawuiralizéd byothe Giveful additipreof sodiadh hydemidetde (2.1

m.) and pall in

et hanol / benzlggw?‘ée ﬁ?éik}&h&gﬁﬁge&fec?mwﬁ%%wv&& %A The m xture
was cool ed tasetate andapashedcsugressively aith seturated potassiunpcatmmates g4

PCT/ CA97/ 004siurated Na2S8703 and brine, dried and concentrated. Flask -

chromatography (eluting with hexane/ethyl acetate, 3:1 v/v) of the
15 residual solid provided the title compound as a pale yellow solid (14.8

g)-

Following the procedures described in Example 1, Steps 2
20 and 3, but substituting 2-amino-3-bromo-5-chloropyridine from Step 1
(5 g) for 2-amino-3-bromo-5-trifluoromethylpyridine, the title
compound was obtained as a white solid (5 g).

25 To a cold (ice bath) solution of 2-amino-5-chloro-3-(4-
methylsulfonyl)phenylpyridine (§ g) from Step 2 in water/concentrated
HC1 (50 mL/10 mL) was added sodium nitrite (1.5 g) in water (10 mL).
The resulting mixture was stirred at r.t. for 15 h and the resulting
precipitate was removed by filtration and washed successively with

30 water and CCl4. After air drying, the white solid (4.8 g) and POBr3
(10.5 g) in DMF (40 mL) were heated at 100°C for 2 days. The
resulting mixture was poured into ice/water and extracted with ethyl
acetate. The aqueous phase was made basic with 1IN NaOH and
extracted with ethyl acetate. The combined organics were dried and



extracted with ethyl acetate. The organics were concentrated and the
solid residue was subjected to flash chromat ography (eluting with
hexane/ ethyl acetate, 4:1 v/v) to provide the title conpound as a white
solid, mp. IWoespAerr]C (215 ng). 5 - PCT/CA97/00486
EXAMPLE 2

2-(3-Cnl orophenyl ) - 3-(4- et hyl sul fonyl ) phenyl -5-trifl uoronethyl -

pyridi ne 10 Step 1:

2- Brono- 3- (4- net hyl sul fonyl ) phenyl -5-tri fl uoronet hyl -

pyri di ne To a sol ut i on-&f7 -

2- am no- 3- (4- net hyl sul f onyl ) phenyl - trifluoronethylpyridine from

Exanpl e 1, Stegorteperatdd.! Flaif élf@l'ha(& apRy (alaim wﬁh @fckh&ieﬁgymé@@e PL gm he

(3 nL) and thep _sodiu itri, por ?%

sol uti on was ngth&b O?égeggﬁlﬁmg)gb‘a}iﬁ She title comp I’Nﬁb‘eo%?lb% o N
and -then extrag)ed with ethyl acetate. The organi cs were washed with
saturated Na[err] S err] and brine, dried and concentrated. Flash

chr omat ogr aphy of he r er.i.al | ut.i he e/ et hyl

acet at e, ag v/ v) 0623 fﬂé%@%ﬁ%ﬂ%ﬂ%& thﬂs‘ﬁfm‘ﬁi’ ﬁe solid
(435 ny). St ep 2: mmﬂ_mmmmmwmmu_quuahenyl - 5-
trifluoronethyl pyridi ne gilowin thc procedurésﬂb éﬂHfEx le3

oy O3 e or oph LI Lylpier3- (4-m91§yf ulfgn 5559%{1% f%df%zzs

ng) and pal | adingh fretr Steips for ﬁmhiwo—B (4-methydsylfomd)pletiyl+fy) i n di oxane

(10 M) wa. he '

{ enper at ur & ﬁff'ﬁ@%ﬁéﬂﬁg mag'ﬁféé g el At W
ether. The or g¥HSIMRer ) entrat ed and t he residual
mat eri al was subjected to fl ash chromat ography (el uting wth

hexane/ et hyl acetate, 7:3 v/v). The Wms obt ai ned was
stirred vigorously in hexanel/ether f provide the title conmpound
as a pale yeIIowsolld mp. 136-237[err]C (115 ng).

15 loro-3-(4-me -t~ 1ddi e

A mixture of S-chloro-2-hydroxypyridine (100 g) and

bromine (40.1 mL) in acetic acid (400 mL) was stirred at r.t. for 1 h.

20 The mixture was poured into 3 L of water and stirred for 30 min then
filtered. The residual solid was washed with 2 L of cold water, air
dried and then coevaporated with toluene three times and with benzene
two times. The white solid (81 g) so obtained was used in the

subsequent reaction.
25
Step 2: 2-Benzyloxy-3-bromo-5-chloropyridine
A mixture of 3-bromo-5-chloro-2-hydroxypyridine (81 g),
benzyl bromide (52 mL) and silver carbonate (97 g) in benzene (1 L)
was heated at 70 °C for 1 h. The mixture was cooled to r.t. and then
30 filtered through a bed of celite. The filtrate was concentrated and the
residual off-white solid was recrystallized from hexane to provide the
title compound as a white solid (102 g).
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- 53 - EXAMPLE 3

2- (4- Chl or ophenyl ) - 3- (4- met hyl sul f onyl ) phenyl -5-trifluoronmethyl- 5

pyri di ne Fol | owi ng the procedures descri le 1,
Step 5, WOSRPMbst it uti ng 4-chl orophenyl boronic aci dq?glrdAE’é%gﬂg
boronic acid, the title conpound was obtained as a white solid, mp.
192-193[err] C (155 ng). 10 EXAMPLE 4
2- (4- Fl uor ophenyl ) - 3- (4- et hyl sul f onyl ) phenyl -5-trifl uoronet hyl -

pyridi ne 15 Fol |l owi ng the procedures described in Exanple 1,
Step 5, but substituting 4-fl uoref8nyl boronic acid for benzene

bor oni ¢ aci d, the title conpound was obtai ned as a Whl te soI id, mp.
163-164[ err] 2 Lo, : . i ,-

3-(4- Met hyl su on'yl )pg_e:ri )
A m xture of 2-brono-3-

B '

trifl uoronet agd aylbuusubst(taung ? mmsti»phl;)mpmndmw(«%lsg) 25
pyri di nyl bor ﬁ‘&?n Sie 27for ZMhBDS-%?élh@Uﬂﬂﬂhar%eﬂl pytidir) dhe title
bi s(triph ny hos %%Pp m d| (iﬁ .éf's )gg | n benzéne/ et hanol
(1:1, 32 Bgt e2§9 Elr cooling tor.t., the
m xture vvas concentr at ed, d| | ut ed WI th vvater and ext racted with et hyl
acetate. The i CS § of DO

S%#H )i _

di ssolved in Cl /e ng. the
aqueous phase was adj Us sgiutgglo ﬁﬁ‘@@of}ﬁgsgw&mi:"oﬁ B %\?“ '8{‘@@'
sodi um bi car phenylpy X ghin twﬂyoeoacaucemdm(zm k) waaestireadeatand
the Corfbmed‘tebf Aor as ﬂﬁﬁ%nﬁ%@ﬁ'ﬁdu?é&?ht@ﬁ@eﬁ#%ﬁ@ll?s,tOAftE?%ﬂfnng

chromat ogr apr{gg anlxtn', pe sé]xal wa%cfeﬁé%g) wasohgcf w1ceew}tﬂe er 1L
of water and then air dried to provide the title compound.

Step5:  2.5-Dichloro-3-(4-methylsulfonyliphenylpyridine

15 The crude 5-chloro-2-hydroxy-3-(4-methylsulfonyl)-
phenylpyridine from Step 4 was heated in a sealed bomb at 150°C with
POCI3 (400 mL) for 15 h. After cooling to r.t. the excess POCl3 was
removed by distillation under vacuum. The residue was diluted with
ethyl acetate and water and then neutralized with sodium hydroxide (10

20 N)to ~pH 7. The organics were removed, washed with brine and
concentrated. The residual solid was recrystallized from ether to
provide the title compound as white solid (61 g).

25 Following the procedures described in Example 15, Step 1
but substituting 2-bromopyridine (1.9 mL) for 3-bromopyridine, the
title compound was prepared as an off-white solid (4.1 g).

Step 7: 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-pyridinyl)-
30 pyridine
A mixture of 2,5-dichloro-3-(4-methylsulfonyl)phenyl-
pyridine (1 g), lithium tri-n-propoxy-2-pyridylboronate (1.22 g),
sodium carbonate (5 mL, 2M) and bis(triphenylphosphine)palladium
dibromide (520 mg) in toluene (100 mL), isopropanol (10 mL) and
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- 54 - conpound as a white solid, mp. 171-172[err]C (180 ng).
EXAMPLE 13 5 5-Methyl -3-(4-nmethylsul fonyl)phenyl -2-phenyl pyridine
Step 1: 2-wWooHHes4dt br ono- 5- et hyl pyrd di ne PCTEA/08486Ut i on
of 2-am no-5-picoline (5 g) in acetic acid (40 m.) at r.t. was added
bromne (2.6 nL) slowy. After 1 h, the acid was 10 neutralized by the
careful addition of sodium hydroxide (10 N) at O[err]C The resul ting
orange precipitate was dissolved in et heriénd washed successively with
saturated potassium carbonate, saturated Na[err] S[ err]Jerr] and

brine, dried and concentrated. Flash chronmatography (eluting with

hexane/ et hyl aseatet 65 sl was heatedt ataeflszifonal hs?ﬂheanpttum wad coeded ta | e 15

conpound as a pal, Qhw%éd %tﬁ emyq' a(:Ztalc and filtered hZ% bed of celite. The

2- Am no-5-neth | s
Fol I-owi ng t he 'JHE \p/gge é f’t%'gl){ Grﬁ ggﬁﬁ'%ble aqyeons was washed with ),
substituting 2ethylracetateyr dine-afusousphaserwas basxﬁédmg-pﬂ 10wigD 10N ep 1 for

2- ani no- 3- bk omggﬁmt“rl hlfyh ag%?y,%.lgwdxgaeﬁ,d Witk ééhirl' dcetate. T B Pantsas

obt ai ned as”a yﬂsﬂm 9%%‘1%‘ ash chromatography

2- Br ono- 5- et mwcrg‘%
Fol | owi ng the gelutinguwith hibxane/etleyl dcetdsalyil wv) of theresidueprovided the

substituting 2 gm Bd la- @hﬁésﬁﬁﬁhﬁégin{ﬁz?%?@q wlmg}yrl di ne (3

g) from Step 2 -3-(4-net eny
trifluoronethyl pyr|d| ne, the title conpound was obt ai ned as a white

EXAMPLE 21

-Chloro-3-(4-methylsu Dphenyl-2-(3-pyridin idine
Following the procedures described in Example 20, Step 7,
but substituting lithium tri-n-propoxy-3-pyridinylboronate from
15 Example 15, Step 1 for lithium tri-n-propoxy-2-pyridinylboronate, the
title compound was obtained as a white solid, m.p. 168-169°C.

20

Step 1: Lithium Trimethoxy-4-pyridinylbornonate
Following the procedures described in Example 15, Step 1
but substituting 4-bromopyridine for 3-bromopyridine. The crude
25 material was used prior to evaporating from n-propanol.

Step 2: 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(4-pyridinyl)-
pyridine
Following the procedures described in Example 20, Step 7,
30 but substituting lithium trimethoxy-4-pyridinylboronate from Step 1 for
lithium tri-n-propoxy-2-pyridinylboronate, the title compound was
obtained as a white solid, m.p. 187-188°C.




solid (2.7 g). 30 Step 4:

5- Met hyl - 3- (4- net hyl sul f onyl) phenyl - 2- phenyl pyri di ne

Fol l owi ng the procedures described in Exanple 1, Step 5, but
substltutln ffo- 5-met hyl - 3- (4- nethylsulfonyl)phenylp%Qth@%mMmi (300
ng) fron1Ste6%§B§or 2-chl or o- 3- (4- net hyl sul f onyl ) phenyl - 5-

trifluoronmethyl pyridine, the title conpound was obtained as a pale

WD 98/ 03484 PCT/ CA97/ 00486
- 55 - yellow solid (270 ng).. [err]H NVR (300 MHz, CDCl[err]) [err]
2.42 (s, 3H), 3.03 (s, 3H), 7.19-8028 (m 5H), 7.35 (d, 2H), 7.51 (d,
1H), 7.81 (d, 2H), 8.56 (d, 1H). 5

EXAMPLE 14 2- (4- Chl oropheny:%%gm%&(# met hyl sul f onyl

) phenyl pyri di ne W e procedures described in
Exampl e 3, but subst [ tut| ng

2- br onp- 5- nEj d¥nte DON % ) ' i1

Exanpl e 13, St ep 3 for 2 chI or o- 3- (4- rret hyI sulfonyl)phenyl
5-triflugrongthyl pyri the title oun vvasotal ed_a awhlte
solid, mi rT§§-§—1156[e : nib ac =hE

EXAVPLE 15 15 To a mixture of S-hydroxy-Z-methylpyndme 2g and

5- Met hyl - Yi1se! b{?’\ CBW stha I Step 1:
Li t hi um Tr| - glgol WQ% nyl'p ax(e?(ﬂ)ﬁ hﬁ")nalt do@lwag J@ed sol ution of
3- br onopyri dﬁlkfg“{fg!ﬂ%h %‘t“hé?l &Eﬂe A4 mb).. g@{fe‘i’\“f'@"{ W#aSer nal
t enper at ur e) stiveed atideid temiperatufd 66r 15, mih andithen at r.t. for 45 min.
10 Ammonium acetate (25%) was added and the organics were removed
and washed with 1N HC], dried and concentrated. The title compound

was obtained as a beige liquid (4 g) that was used as such.

Step 2: = =d-tr 1

15 A mixture of trifluoromethanesulfonic acid 2-methyl-
pyridin-5-yl ester (2.1 g), hexamethylditin (2.85 g), lithium chloride
(1.1 g) and palladium tetrakis(triphenylphosphine) (190 mg) was heated
at reflux for 180 min and then cooled to r.t.. The mixture was filtered
through a bed of celite, washing with ethyl acetate. The filtrate was

20 washed twice with 5% potassium fluoride, dried and concentrated.
Flash chromatography (eluting with hexane/ethyl acetate, 6:1 v/v) of the
residue provided the title compound as a pale yellow ail (1.3 g).

Step 3: 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-
25 pyridvl)pyridine
A mixture of 2,5-dichloro-3-(4-methylsulfonyl)phenyl-
pyridine from Example 20, Step 5 (750 mg), 2-methyl-5-trimethyl-
stannylpyridine (1.3 g) and palladium tetrakis(triphenylphosphine) (290
mg) in NMP (10 mL) was heated at 100 °C for 15 h. The mixture was
30 cooled to r.t., diluted with ethyl acetate and filtered through a bed of
celite. The filtrate was washed with water, twice with 5% potassium
fluoride and then extracted with 1 N HCI. The aqueous phase was
neutralized with 10 N sodium hydroxide and then extracted with ethyl
acetate. The organics were concentrated and the residue subjected to




at arate so that the internal tenperature did not exceed -78[err]C. The
resulting mxture was stirred for 1 h at -78[err]C and then triisopropoxy-
borate (59 nL) was added and the resulting m xture was warnmed to

O[err] C. Met hgookwoes added and the mixture was evapor at ed POTIEAITI0AESS 25
from nmet hanol and then two tinmes from n-propanol. The residue was

punped under high vacuum for 3 days and the resulting foam (76 g of a

1:1 mxture of the title conpound: n-propanol) was used as such in the
subsequent reaction. 30 Step 2:

5- Met hyl - 3- (4- net hyl sul f onyl) phenyl - 2- (Sﬁéyrldlnyl)

pyridi ne Fol | ow ng the procedures described in Exanple 14,
but . substfldshi ¢hronlatogeaphy t(elutingowithoethyBagstaie)d b lpsovidetthe ftitten St ep 1
for 4- c 0N} Gz AGH iN¥c14¢dech € conpound was obtained as a
Whi o h&o%%ﬂ@%g}@&?é‘k&h&%%. 12e1384¢.

PCT/-CA97/ 00486 - 56 - sol id,
mp. 166-167[err]C (2.1 Qg). EXAMPLE 43 EXAMPLE 17 5
5- Chl or 0- 2-¢( 4- chl or ophenyl ) - 3- (4- et hyl sul f onyl ) phenyl pyr| di ne Step

1: 2- Am“no- 3- br gno- 5- chl ridine a solution of

2- am no- 5- chl c+éfnfrhlaropheny 3 rwedaélsvlfonyl)phwlnypslglsm-calt orxyilc was
added brom ne jﬁd@@jﬂ egxew y. After 30 min, 10 the acid was neutralized

lrj)ésfjlhtel ﬁgr g]; glnggdglr telc?gl {23 § ‘um &EO@X@&‘%H - rmth%ge{fﬁé[&ud-rc\gs hed

successi vel y viul WM@VWB&&EMMQHB&)M& g) in t-butamuwapéﬁl

Na[ err] S[ anr ] Ghe))rat 99PC wis addedisoled! patuisivan pefhadarite 2.5%)
portionwise over 2 h. The resulting mixture was stirred at 90°C for 15
h and then cooled to r.t.. The mixture was filtered through a bed of
celite and the filtrate was acidified to ~pH 2 with 6N HCl. The white
precipitate was filtered and then a portion of this material was taken up

15 in THF/dichloromethane. Diazomethane in ether was added to this

solution until there was no more bubbling upon its addition. The
resulting mixture was concentrated and subjected to flash
chromatography (eluting with hexane/ethyl acetate, 1:1 v/v). The title
compound was obtained as a white solid, m.p. 216-218°C.

20
EXAMPLE 44
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenylpyridinyl-5-carboxylic
acid
25 To a solution of 2-(4-chlorophenyl)-3-(4-methylsulfonyl)-

phenylpyridinyl-5-carboxylic acid methy! ester (140 mg) in
ethanol/water (1:1, 10 mL) was added lithium hydroxide (0.35 mL, 3N)
and the resulting mixture was stirred at r.t. for 45 min. Saturated
sodium bicarbonate was added and the aqueous was extracted with ethyl
30 acetate. The aqueous phase was treated with 3N HCI until ~pH 2 and
then was extracted with chloroform. The organics were concentrated to
provide the title compound as a white solid, m.p. >300°C (60 mg).



chromat ography (eluting with hexane/ethyl acetate, 3:1 v/v) of the 15
residual solid provi ded the title conpound as a pale yellow solid (14.8

g). Step 2 2- Am no- 5- chl or o- 3- (4- et hyl sul fonyl ) phenyl pyri di ne
Fol  owi ng tQe Zﬁ %gdur es described in Exanple 1, Steps 2 Zy@iRF00ase Out
substituting am no- 3- br omo- 5- chl or opyri di ne from Step 1 (5 g) for
2-am no- 3-brono-5-trifluoronethyl pyridine, the title conpound was
obtained as a white solid (5 g). Step 3:

2- Brono- 5- chl or o- 3- (4- net hyl sul f onyl ) phenyl pyri di ne 25 To a

cold (ice bath) solution of 2-am no-5-ch]oro-3-(4-

nmet hyl sul f onyl ) phenyl pyridine (5 g) froAfStep 2 in water/concentrated

HC (50 nmL/10 m.) was added sodiumnitrite (1.5 g) in water (10 ni).

The resulting mixture was stirred ZXAMPLE#S 15 h and the resul ting
precipitate was rermved by filtration and washed successively with 30

wat er and Cd : ‘ ~and POBr[err]
(10.5 g) in BEFEEEES The

resul ting nixture was o&-édl—ohhcmplmnyll)e}éﬁ»-madlyéstﬂfcund)pilemyl-h et hyl

acetate. &he ﬁyﬁswﬁ‘ﬁéx aBCROG 0D i dichibbbhEddn840 mL) agxt r act ed
\3%; 833}32}} Ie %gcewas added ¢ orxl(oesgll.llf')ox%ﬂPs'o%;?ramm:?Oqlr m‘iﬂ aﬂﬁp@pw;ﬂoox\&

- 57 - refluxether mixtire Wass¢oaled douttoand tisgn DMEt({lfymlit wakexane/ et hyl

3;?% 2t gol 4 (aéﬂiea s16wly. Olafte?€1 5 fiith Swatd Wyd 88ded Aed thd hixReRasnd as a

5- Chl or o- 2- (&xaﬂcb'?"o)"bﬂ%ﬁw 's‘CTt&‘%?eﬁ‘h? (OZEARIGH Were vashed with water,

pyri dinel0 brine, dried and concentrated. Flash chromatography (eluting with
ethyl acetate/hexane, 2:1 v/v) of the residue provided the title compound
as a white solid (100 mg). 1H NMR (300 MHz, CDCl3) & 3.06 (s, 3H),
7.21-7.28 (m, 4H), 7.37 (d, 2H), 7.90 (d, 2H), 7.96 (d, 1H), 8.94 (d,
1H).

15
EXAMPLE 46

5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydromethanesulfonate
20 A solution of S-chloro-3-(4-methylsulfonyl)phenyl-2-(3-
pyridyl)pyridine (5.31 g, Example 21) in ethyl acetate (100 mL) was
treated with methanesulfonic acid (1 mL) in ethyl acetate (20 mL)
dropwise. The resulting precipitate was filtered and dried under
vacuum to provide the title compound (6.4 g) as a white solid. 1H NMR
25 (300 MHz, CD30D) & 2.68 (s, 3H), 3.15 (s, 3H), 7.60 (d, 2H), 7.96-
8.00 (m, 3H), 8.14 (d, 1H), 8.47 (dt, 1H), 8.80 (d, 1H), 8.86 (m, 2H).

EXAMPLE 47

30 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydrochloride
A solution of 5-chloro-3-(4-methylsulfonyl)phenyl-2-(3-
pyridyl)pyridine (2.05 g, Example 21) in hot ethyl acetate (75 mL) was
trc_ated with hydrochloric acid (1.5 mL, 4M in dioxane) dropwise. The




Fol |l owi ng the procedures described in Exanple 3 but substituting

2- br ono- 5- chl or o- 3- (4- net hyl sul f onyl ) phenyl pyri di ne (300 ng) from Step
3 for 2-chloro-3-(4-nmethyl sul fonyl)phenyl-5- 10 trifluoronethyl pyridine,
the title conapygndasyas obtai ned as a white solid, m p.PQBCANBB48Er ] C
(200 ny). ) EXAMPLE 20 15

5- Chl or 0- 3- (4- net hyl sul fonyl ) phenyl - 2- (2- pyri di nyl pyridine Step 1:

3- Br ono- 5- chl or o- 2- hydr oxypyri di ne A m xture of

5-chl or o- 2- hydr oxypyri di ne (100 g) and bromine (40.1 nL) in acetic
acid (400 nL) was stirred at r.t. for 1-03 20 The nixture was poured into
3 L of water and stirred for 30 mn then filtered. The residual solid

was washed wit pesaltingprecipitassatvas filwired and dribd endernvhcubente peovddethe ed

pih toluene t g o&ﬁg@ﬁ]@‘gzg)%ga%ﬂﬁs%u IH 'Wmﬂﬁ% 6260 1 d
S Z?Eegg;?léx%fegé-(ﬁf%ﬁ;? 9r{dor By 718 Sﬁ%‘f‘*ﬁgl r(gf,afﬁi,oé‘.iz AHhee of
3- br ono- 5- chl 08@2¢yIH 869 (dp1HY, 897 @) 1H), 8.90&dzMH).br oni de (52 nl) and

silver carb_gnate (97 g) in benzene (1 L) was heated at 70 [err]C for 1
h. The m xtUre was cooled to r.t. ang Eheﬂ 3% filtered through a bed of
celite. The filtrate was concentrate residual off-white solid
was recrystallized fromhexane to provide the title conpound as a

PCT/ CA97/ 00486
2- Benzyl oxy- 5- &}d8 , suH-fon . a Jine
10 Following the procedure described in Example 47, but
substituting 5-chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-
pyridinyl)pyridine (from Example 23) for S-chloro-3-(4-methyl-
sulfonyl)phenyl-2-(3-pyridyl)pyridine, the title compound was obtained
' as a white solid.
15 1H NMR (300 MHz, DMSO-dg): 8 2.68 (s, 3H), 3.25 (s, 3H), 7.61 (d,
2H), 7.70 (d, 1H), 7.92 (d, 2H), 8.07 (dd, 1H), 8.21 (d, 1H), 8.54
(d,1H), 8.88 (d, 1H).

white solid (182Hioro-3-(4-methylsfifoti1fplEd)1-2-2-methyl-5-pyridinyDpyriding ep 3

20

25

Following the procedures described in Example 15 Step 1
but substituting 2-ethyl-5-bromopyridine (Tilley and Zawoiski, J. Org.
Chem. 1988, 53, 386) (4.6 g) for 3-bromopyridine, the title compound
was prepared as a yellow solid.



Fol | owi ng the procedures described in Exanple 1, Steps 2 and 3, but

substituting 2-benzyl oxy-3-brono-5-chloropyridine (81 g) fromStep 2
for 2-am no- 3- bronD 5-trif|uoronethy|pyridine, the title 5 conpound was
5- Chl or o- 2- oxy 3 (4- nethylsulfonyl)phenylpyr|d|ne

sol ution of 2 benzyl oxy- 5- chl or o- 3- (4- net hyl sul f onyl ) - phenyl pyri di ne
(72 g) in trifluoroacetic acid (250 nL) was stirred at 10 40[err]C for 15
mn and then poured into ice/water (~1 L). After stirring for 10 mn,
the white solid was filtered, washed t@ce with a further 1 L of water
and then air dried to provide the title conpound. Step 5:

2,5-Di chl oro- 3- (4 nethylsulfonyl)phenylpyr|d|ne 15 The crude
5-chl oro- 2t1dr 4- et hy | fo ridi fromStep 4
was heated i eal e((§ ggfﬂfo i'ﬁ &%’H‘@%Xﬁpﬁ T% n§e (400 L) for
15 h. After coollng t pyridinyiipreridingess POCl [err] was renoved by

distillation under Va%'ﬂxtﬂ?%%ff%‘-&i&ﬁ 3. 3“&“"&@5&1{%’1)}8‘6 hyI acetate

and wat er_ and then ~pH 7.

The or gam csP 'é‘er i%g%g%ﬁté Sbrlllﬂ’é“@n'i!"“'PmP@BMt?eﬁEh}’ét%d The
resi dual solpyhdyﬂ:bormmtyS(Stdﬂ L4 g),soditmatarbonate (170nby20E) amd title

'(;'?Fp(r)]ug(rjogg )F%E%HS: gmo(sﬁljnn%all%um dibfSmbde (42d't'f(éjllﬂ%lueneh(g5gr ocedur es

descri bed i ag water (13 mi),was hgategya tﬂﬂﬂé dine (1.9
m.) for 3- br'ﬁhamamnmemas tbeled to r.t., dﬂlwtedmnhwdﬁiylvmtateemarmim%a an

gf ]Z:h }/\2 Ir E) 8 O@&&élﬁf}k&? ?f cey H:p 'ﬁiceﬁ sa vas extazllcr%:ﬁl )wntlbg N HCl and the

pyri di ne aqueous was washeq e aqueous phase was basified
2, 5-di chl or oto3~pH- ewhith 30N sodlhmphydl;d:ﬂde and them egitracted wigh ethylt hi um

tri-n-propox cetatey W%ré %a%ﬂeg)wnh brin e M. 2M
?ngb'nf;t ' : E en hOSph % (gl,qgng thh hexané?ethy%gace ate, I%v) oft{tﬁl: vene

15 resxdue prov1ded the title compound as a white solid (4.0 g). 1H NMR
(500 MHz, acetone-dg) & 1.21 (t, 3H), 2.74 (q. 2H), 3.14 (s, 3H), 7.14,
(d, 1H), 7.59 (m, 3H), 7.93 (d, 2H), 7.99 (4, 1H), 8.44 (d, 1H), 8.75 (d,
1H).

20

25 Stepl: = -2~ idine
280 mL of 5N sodium hydroxide (1.4 mol, 2.09 eq) was
added to a solution of 158 g of 2,5-dibromopyridine (0.67 mol, 1 eq) in
1.4 L of THF. To the resuiting solution, 700 mL of 1IN triethylboron in
THF (0.70 mol, 1.04 eq), 195 mg of bis(acetonitrile)palladium(I)
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- 59 - water (25 nmL) was heated at reflux for 7 h. The m xture was
cooled to r.t., diluted with ethyl acetate and filtered through a bed
of celite. Thwoosw3ssdiltrated was extracted with 6 N HC an®@CTiGAIZPd#ous
was washed with. et hyl acetate. The aqueous phase was basified to ~pH
10 with 10 N 5 sodium hydroxi de and then extracted with ethyl acetate. The
or gani cs were washed with brine, dried and concentrated. Flash

chr omat ogr aphy (eluting with hexane/ethyl acetate, 1:1 v/v) of the
resi due prowdedthe t|tIe conpound®as” a white solid, mp.

134-135[err] C (350 nm). EXAMPLE 21

5- Chl or o- 3- ( 4- ddbnjdles(@ni)nyhpbt(hmnl 2qJ ang ykldamgy] )lpbrsn(dnpheny1-
Fol | owi ng the %ﬁfﬁ'&s Yerrogend { d)?ﬂ_rgﬁxoﬁxemh?e%lgwéb%&d

Sep ing B b el R Al SRR o Boars oo ent‘ecerlE'e =

conpound was odnmnrted)%mdatmmdeseqnemmllyrwpth 143 mil6 of SN j@lium

E{QQ/P&_E 2252 t &m%@(m@ thél, nlewxehs %hawhﬂpassnl% Bybifogon peiorvde pyr i di ne

i nyl bor,nonat e
Fol | owi ng t he gedﬁ X?ﬁ ?ﬁa‘E&gﬁ‘pﬂ’@ eEpespture pever exqsgded
substituting 410? GhD'ﬂ)'he imiixteref was 8xtractedpyith ¢ther, afid ¢he ethbe exfractsat er i al
was used pr| Orw%.?% £3difi &g&fﬁﬂg@ 9@?015 driddver MgS0,.
5- Chl oro- - 2- xan .
pyridi ne cther so I @cpﬂé F%E@&Baggza’é%\yplrﬁéﬂur"ﬁ”ﬁanpl e 20,
Step 7, SOlmutdsuﬁsdlunderrvgcumﬁllﬁ}h(ﬂ,rl ﬁnrhkmng&edﬁﬁ gioftheditlenat e from
Step 1 Tor  compb h&waréxe&r o1 e { tridd

conpound vas and 2 dletﬁ| pyndme % -—%Jb }58 c mp able to
that reported by J.W. Tﬂley and S. Zawoxskl, J. Org. Chem., 198853,
386-390. The material is suitable for use in the next step without

15 further purification.

Step 2: ithium Tri-n-pr -2-ethyl-5-pyri r
Following the procedures described in Example 15 Step 1
but substituting S-bromo-2-ethylpyridine from Step 1 for 3-
20 bromopyridine, the title compound was prepared as a yellow solid.

Step 3: 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-
A mixture of 2,5-dichloro-3-(4-methyisulfonyl)phenyl-

25 pyrdine (Example 20 Step 5)(5.6 g), lithium tri-n-propoxy-2-ethyl-5-
pyridylboronate (Step 2)(4.0 g), sodium carbonate (17 mL, 2M) and
bis(triphenylphosphine)palladium dibromide (420 mg) in toluene (75
mL), ethanol (75 mL) and water (15 mL) was heated at reflux for 7 h.
The mixture was cooled to r.t., diluted with ethyl acetate and filtered

30 through a bed of celite. The filtrate was extracted with 6 N HCl and the
aqueous was washed with ethyl acetate. The aqueous phase was basified
to ~pH 10 with 10 N sodium hydroxide and then extracted with ethyl
acetate. The organics were washed with brine, dried and concentrated.
Flash chromatography (eluting with hexane/ethyl acetate, 1:1 v/v) of the




WD 98/ 03484 PCT/ CA97/ 00486

- 60 - EXAMPLE 23

5- Chl or o- 3- (4 net hyl sul f onyl ) phenyl - 2- (2-met hyl - 5- pyri di nyl) pyridine 5
Step 1: ?,@Q% omet hanesul foni c aci d 2-net hyl pyri di n- Sp¢ticeeiondss -

To a mxture o ydr oxy-2-net hyl pyridine (2 g) and pyridine (1.9 nL)

in dichloronmethane (100 nL) at O[err] C was added

trifluoromethanesul fonic acid anhydride (3.4 nL). The m xture was
stirred at this tenperature for 15 mn and then at r.t. for 45 mn. 10
Ammoni um acetate (25% was added and thggarganics were renoved and
washed with 1IN HO, dried and concentrated. The title conpound was

obt ai ned as a hei gell ) that sus 2:

2- Mot hyl - 5- ¢ FESING r@flﬁﬁm %ﬁ\%oﬁqmpa@%as a3t Sorid 40 g), 11 N
trifluoromet mm acetoaetds)D kxlhft) 3H), 2.74dg; 2H)n334y(s, 3He7.142. 1 ),
hexanet hyl di a I um
tetrakis(tri %ﬁ_ﬁ ? .ﬁ | nel)-‘t) 3%1@9;2?{\%6)@9 gd’elt}ﬁjl' 81'de Tﬁhp%)'zga@r 180 min
and then cool to r. t The m xture was filtered through a bed of
celite, wdshing with ethyl acetate. The filtrate was 20 washed twice with
5% pot assi um fl uori de, dried and c Fl ash chr omat ogr aphy
(eluting with hexane/ et hyl acetat emmf t he resi due provided
the title conmpound as a pale yellowoil (1.3 g Step 3:

5- Chl or o- 3- (é—ﬁhlcm)LS*(nimeﬂlylmﬁmyy})ﬂhéx&l@(Mthﬂ—SQ‘Qndmyl)pyndme
pyridyl)pyrig, mi xture of

25d|chI80-- AT ( ' EXanpte 20,
Step5( 0 nmg), 2rrethy| 5tr|rrethyl stannlpyrldlne(13g) and
pal | adi um tetraki s(tri phenyl phosphi ne) SO,C ) in NWP (10 nmL) was

heated at 100 [err]C for 15 h. The m x
Cl

A solution of 5-chloro-3-(4-methylsulfonyl)phenyl-2-(2-

ethyl-5-pyridinyl)pyridine (3.4 g, Example 71) in ethyl acetate (40 mL)
15 and ether (100 mL) was treated with methanesulfonic acid (873 mg) in

ether (20 mL) dropwise. The resulting precipitate was cooled to -20°C,

filtered and dried under vacuum to provide the title compound (4.3 g)

as a white solid. 1H NMR (500 MHz, CD30D) & 1.40 (t, 3H), 2.68 (s,

3H), 3.07 (g, 2H), 3.15 (s, 3H), 7.60 (d, 2H), 7.86 (d, 1H), 7.99 (d, 2H),
20 8.11 (d, 1H), 8.34 (m, 1H), 8.69 (d, 1H), 8.83 (d, 1H).

- -3-(4- 2-(2- -5
25 i dinyDoyridi

1H NMR (acetone-dg) & 0.9 (m, 4H), 2.0(m, 1H), 3.14(s, 3H),
7.15(d, 1H), 7.50(dd, 1H), 7.59(m, 2H), 7.95(m, 3H), 8.36(d, 1H),

8.72(d, 1H).
30 _



30 cooled tor.t., diluted with ethyl acetate and filtered through a bed
of celite. The filtrate was washed with water, twice with 5% potassi um
fluoride and then extracted with 1 N HC. The aqueous phase was

neutral i zed WOWBABSN sodi um hydroxi de” and then extract ed WPCHCASTABHSS
acetate. The organics were concentrated and the residue subjected to

WO 98/ 03484 PCT/ CA97/ 00486

- 61 - fl ash chromat ography (eluting with ethyl acetate) to provide
the title conpound as a white soli 67mp 127-128[err] C.

EXAMPLE 43 5 )
2- (4- Chl or ophenyl) - 3- (4- et hyl sul f onyl ) phenyl pyri di nyl - 5- car boxyl i ¢
acid nethyl ester To a sol ution of

2- (4-chl orophenyl) 5- met hyl - 3- (4- reBXAMPLE 74ul f onyl ) phenyl pyri di ne
(Example 14, 1.9 g) in t-butanol/water (1:2, 60 10 nL) at 90[err] C was

added solid paf fé grﬁa 2-(2 dihgpgi se over 2 h. The
resul ting m X 1 and then cooled to
r.t.. The Aix edthroughabed of celite and the
filtrate was acidified to ~pH 2 with 6N HCO . The white precipitate was
filtered and tAmalysisfortion Gf this mderial wlN taken up 15 in

THF/ di chl or onet han€aldilaedmedh20e i n dté®r was A8ded to this sol ution
until there was noFgang bubbgi.g@ upon4i§zs addi tygm. The resul ting

m xture W@P concentrated and subjected to flash chr omat ogr aphy
(eluting th hexane/ethyl acetate, 1:1 v/v). The title conpound was

obtained as a white solid, mp. 216-218[err]C. 20
EXAMPLE 44



2- (4- Cnhl orophenyl ) - 3- (4- et hyl sul f onyl ) phenyl pyri di nyl

acid 25

To a sol ution of

2- (4-chl or ophenyl ) - 3- (4- et hyl sul f onyl ) -

aci d net hyl wedsRkasl 140 ny)
l'i t hi um hydroxide (0.35 niL, 3N)

Sat ur at ed
aqueous was extracted wi th ethyl
~pH 2 and
organi cs were concentrated to
>300[err]C (60 ng).

at r.t. for 45 mn.

with 3N HO unti

solid, mp.
PCT/ CA97/ 004

EXAMPLE 45 I

in

~5 2 S T

phenyl pyri di nyl ’5- (C:arlbox"yl i'c

et-hanol /water (1:1, 10 gayca¥@gosgéicled
and the resulting m xture was stirred

sodi um bi car bonat e was added and t he
30 acetate.

The aqueous phase was treated

WO 98/ 03484

then was extracted with chloroform The
provgge the title conpound as a white

62 -

5- Cyano- 2- (4- chl or ophenyl ) - 3- (4- met hyl sul f onyl ) phenyl pyri di ne

To 2-(4-chl or ophenyl )'3:(4'Mdiﬁb§ﬁﬁd of¥Forri@ay! - 5 pyridinyl-5-carboxylic
refl ux was added

acid (300 ny)

chl orosul fonyl i socyanate (0.4 nl).
and then DVF (1.5 nL) was
wat er was added and the m xture was
The organics were washed with water,
Fl ash chr omat ography (el uti ngRf

the residue provided the title co
[err]H NMR (300 MHz, CDCl[err]) [
7.37 (d, 2H), 7.90 (d, 2H), 7.96 (N 1

was cooled to r.t.
m n,

EXAMPLE 46
S

i n dichl oronethane (10 m)

After

at
90 m n at

€,

acet at e/ hexane,

refl ux,
dded slowy. After

S@eRacted with ethyl acetate.

dried and concentrat ed.

15

2:1 v/v) of

as a white solid (100 np).

3H),

or a pharmaceutically acceptable salt thereof wherein:
R1 is selected from the group consisting of

10

(a) CH3,

(b) NH2,

(c) NHC(O)CF3,
(d) NHCH3;

1H).

7.21-7.28 (m 4H),
15

Ar is a mono-, di-, or tri-substituted phenyl or pyridiny! (or the
N-oxide thereof), wherein the substituents are chosen from the group

15

20

25

consisting of

(a) hydrogen,

(b) halo,

(c) C1-6alkoxy,

(d) C1-6alkylthio,

(e) CN,

(f) C1-galkyl,

(g) C1-6fluoroalkyl,
(h) N3,

(i) -CO2R3,

(§) hydroxy,

(k) -CRH(RS)-OH,
@) -Ci-6alkyl-CO2-RS,
(m) Cj.6fluoroalkoxy;
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o Cnlor o 3- (4 met hyl sul fony! ) phenyl -2-(3-pyr iyt pyriaine | [ NN L 110

hydr onet hanesul f onate 20 A sol ution of ,,,
5-chl or o- 3- (4- net hyl sul f onyl ) phenyl - 2- ( 3- pyridyl) pyri di ne (5 31 g,
Exanpl e 21) iwoed/ises4 acetate (100 nL) was treated w t hPEREALNBSE] f oni c
acid (1 nm) in ethyl acetate (20 nL) dropwi se. The resulting
precipitate was filtered and dried under vacuumto provide the title
conmpound (6.4 g) as a white solid. [err]HNWVR 25 (300 MHz, CD[err] QD)
[err] 2.68 (s, 3H), 3.15 (s, 3H), 7.60 ( 9 2H), 7.96- 8.00 (m 3H),

8.14 (d, 1H), 8.47 (dt, 1H), 8.80 (d, | "8.86 (m 2H).
EXAMPLE 47 30 _5-Chl oro-3-(4-nethyl sul fqnyl ) phenyl - 2- (3- pyri dyl) pyri di ne
hydr.ochl ori de R2 is chosen from the grosplconiistingfof

5-chl or o- 3- (4- net hyl sul rm{ Q)phenyl 2-(3- pyridyl)pyridine (2.05 g,
Exanmpl e 21) in hot ethy aéet%&ﬁ é 75 nmL) was treated with hydrochloric
acid (1.5 n, 4Min dio 'se. The WO 98/ 03484

PCT/ CA97/ 00486 (c) C1 6alkylthio, - 63 -

title corrpound(22 solid. [err]HNWR (300 MHz, DWMSO d6)
[err] 3.24 (s, '7 80 (dd, 1H), 7.91 (d, 2H), 8.15 (d,

1H), 8. 22 (d 1H), ﬂ(ep.efmorm&ugyls 77 (d, 1H), 8.90 (d, 1H). 5
EXAMPLE 59

N
5- Chl or o- 3- (4- et hyl sul t%)n;@())gﬁgnyl -2-(2-nmet hyl -5-pyridinyl)pyridine
Hydr ochl ori de 10 - ol l owi ng the procedure described in Exanple
47, but 10 (1) hydroxy,

() -CR8)RY)-OH,
(k) -C1-6alkyl-CO2-R19,
() C1-6fluoroalkoxy,
(m) NO,
15 (n) NR1IR12,
(o) NHCOR13
R3, R4, RS, R6, R7, R8, RY, R10, R11 R12 R13, are each
independantly chosen from the group consisting of
(a) hydrogen, and
20 (b) C1-6alkyl,
or R4 and R5, R8 and RY or R11 and R12 together with the atom to
which they are attached form a saturated monocyclic ring of 3, 4, 5, 6
or 7 atoms.

resul ting BRr ecipitate ter ed and dried under vacuumto provide the
g)wggﬁl-

25 2. A compound according to Claim 1 wherein Aris a
mono-, di-, or trisubstituted 2-pyridinyl.

3. A compound according to Claim 1 wherein Ar is a
mono-, di-, or trisubstituted 3-pyridinyl.
30

4, A compound according to Claim 1 wherein R1 is
CH3 or NH2.
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substutng 5o oo 5 (& ety sut ot yoreny 2.2 et ERININ INV D
sul f onyl ) phenyl - 2- (3-pyridyl)pyridine, the title conpound was obtalned
as a white Spbbghaased [err]H NVR (300 MHz, DVMBSO-d[err]): [ eeritadoodds( s,

3H), 3.25 (s, 3H), 7.61 (d, 2H), 7.70 (d, 1H, 7.92 (d, 2H), 8.07 (dd,
1H), 8.21 (d, 1H), 8.54 (d,1H), 8.88 (d, 1H).

EXAMPLE 71 20

5- Chl or o- 3- (4- et hyl sul f onyl ) phenyl - %Oet hyl - 5- pyri di nyl ) pyri di ne

[err] 25 Step 1: L|th|um

Tri-n-propoxy-2-ethyl -5-pyridyl boronate Fol | ow ng the

procedures described i ®-Exadprempousdagcording to Klairg JbwhereiniAwyis a
2- et hyl - 5- br ofoRwL, di-N6r trisubstiturRad Yﬁirﬁﬁlorﬂ-pyﬂdinland thkdem 1988, 53,

380 o8 ) it uﬁa{tegpeog@ag@pgm}ﬁe dibbs ERTNHRDE Vs Preparcd as'a
PCT/ CA97/ 00486 (2) hydrogen, . 64 -
5 (b) halo,
(c) C1-3alkoxy,
(d) C1-3alkylthio,
(e) C1-3alkyl,
() CF3, and
10 (g) CN.

6. A compound according to Claim 1 wherein R1 is
CH3 or NH2; and

Ar is a mono-, di-, or trisubstituted 2-pyridiny! or 3-
15 pyridinyl and the substituents are selected from the group consisting of

(a) hydrogen,

(b) halo,

(c) C1-3alkoxy,

(d) Ci-3alkylthio,
20 {(e) C1-3alkyl,

(f) CF3, and

(g) CN.

7. A compound according to Claim 1 wherein R2 is
25 (a) halo,

(b) C1-4alkoxy,

(c) CN,

(d) C1-3alky],

(e) C1-3fluoroalkyl,
30 (f) -COyH,

(g) ’C1-331kY1-C02H'

(h) Ci-3fluoroalkoxy, or

(i) NO3.
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ep 2 o otora-a- (it sufory neny1 -2 2-ec-o- [ [ RN

2, 5-di chl oro- 3- (4- net hyl sul fonyl ) phenyl - 5 pyridine (Exanpl e 20 St ep
5)(5. 6 g), | ivednbsamudar i - n- propoxy- 2- et hyl - 5- pyri dyl bor PCEC&97(08486 P
1)(4.0 g), sodiumcarbonate (17 nL, 2M and

bi s(tri phenyl phosphi ne) pal | adi um di brom de (420 ng) in toluene (75

m.), ethanol (75 nL) and water (15 nL) was heated at reflux for 7 h.

The m xture was cooled to r.t., diluted wth ethyl acetate and filtered 10
through a bed of celite. The f||trate wakl extracted with 6 N HO and the
aqueous was washed with ethyl acetate. The aqueous phase was basified

to ~pH 10 with 10 N sodgum M%ﬁ?mmo&aﬁﬁ 8 t9'Clanat E&herdin R2 hy|

acetate. The gl g ﬁf washed with brine,” dried and concentrat ed.

Fl ash chr omat Gg’a% (°I 3ng wi t h hexane/ethyl acetate, 1:1 v/v) of the 15
resi-due provided the title conpound as a white solid (4.0 g). 1H NWR

(500 MHz, acetone-d[errg) [E;Ucbnipcﬁﬁ'ndécco?dﬁxﬁ)ta Chimdl wherein3- 14 (s, 3H),
7. 14, s(dpil Cﬂéd’im 3H) 93 (d, 2 7.99 (d, 1H), 8.44 (d, 1H),

8.75 (d, EXAMPLE 71 - Alternate Method
5- Chl or o- 3- (4 HW@UCH%?I?EBeapd 2- (2-ethyl -5-pyridinyl)pyridine

[err] t£oho-, d1-5DBrtﬁ§%s7§Itﬁidm’2-%'Hcﬂhﬂeor ridinyl and the 280 ni
of 5N sodlum romdeq(r “haf % ff to"a solution of
158 g of 2, 5 GIBHEHERS a.%"?%i fom e “é’q‘}"'}sfﬁ““g" 1.4 L of THF. To the

resul ting sol ution, 700(ayhysdrogeni riethyl boron in THF (0.70 nol, 1.04
eq), 195 gg of bi s(acetw)lmﬂbl e) pal l adi un(11)

(c) C1-3alkoxy,
(d) C1-3alkylthio,
(e) C1-3alkyl,
(f) CF3, and

15 (g) CN.

10. A compound according to Claim 1 wherein
RI is CH3 or NH2;
R2 is halo, CH3 or CF3; and
20  Ar is a mono- or di- substituted 3-pyridinyl and the substituents are
selected from the group consisting of
(a) hydrogen,
(b) halo,
(c) C1-3alkoxy,
25 (d) C1-3alkylthio,
(e) C1-3alkyl,
(f) CF3, and
(g) CN.

30 11. A compound according to Claim 1 wherein
R1 is CH3 or NH2;
R2 is halo, CH3 or CF3; and
Ar is a mono- or di-substituted phenyl and the substituents are selected
from the group consisting of
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Y\DegS{ 03484 chloride (0.75 nunol, 0.0011 eq) and 414 ny 1, 1quyﬁlmﬁﬂm““|

phosphi no)ferrocene (0.75 mmol, 0.0011 eq) were added. The reaction
was sl owy biflads© @ very slight reflux for 3 hours. It y@scidipbussoo! ed
down to O and treated sequentially with 140 nL of 5N sodium 5 hydroxide

(0.70 nol, 1.04 eq) and 53 nL of 30% hydrogen peroxi de (0.70 nol, 1.05
eq) at such a rate that the tenperature never exceeded 10[err] C. The
m xture was extracted with ether, and the ether extracts washed with
sodi um hydroxi de, water, brine and driegpaver MySgerr]. The et her
solution was then concentrated and the brown residue was 10 distilled
under vacuum (40 C, 1 r ive 112 g of the title conmpound as a
clear oil slightly con@gr##fgbgﬁgw th the starting materi al and

2, 5-di et hyl pyri di ne. |kalogoo, The [err]H NVR is conparable to t hat

reported by J.W Till efc)dDgl3alkodayoi ski; J. Og. Chem, 1988, 53,
386-390. The materi al tfﬁ éwg lﬁ&ifoor use in the next step wthout 15

further purification. Li t hi um

Tri-n-pr o§oxy- 2- et hyl - B")p@l-i:!@}k)ﬂor onat e Fol | owi ng t he
procedures described i (f)[@Bypdm] 15 Step | but substituting

5- br ono- 2- et hyl pyri di n@fg Step 1 for 3- 20 bronopyridine, the title
conpound was prepared R(}nel | ow solid. Step 3:

5- Chl or o- 3- (4- et hyl sul f onyl ) phenyl - 2- (2- et hyl - 5-
pyridinyl)pyridine 12. A compound‘of fofHaR Bf
2, 5-di chl oro- 3- (4- net hyl sul fonyl ) phenyl - 25 pyridi ne (Exanple 20 Step
5)(5.6 g), lithiumtri-n-propoxy-2-ethyl- sozmgi dyl boronate (Step
2)(4.0 g), sodiumcarbonate (17 n, 2M
bi s(tri phenyl phosphi ne) pal | adggm dipro 420 nmg) in toluene (75

g eated at reflux for 7 h.

m.), ethanol (75 nL) and water ) ‘
The m xture was cooled to r.t., d with ethyl acetate and filtered 30
through a bed of celite. The filtrg§e ,: extracted with 6 N HO and the
aqueous was washed with ethyl acetate. The aqueous phase was basified

to -pH 10 with 10 N sodi um hydroxi de, and then extracted with ethyl

acet at e. Ifhe organi cs were washed wi b bri ne, dried and concentrat ed.

or a pharmaceutically acceptable salt thereof wherein

R2 Ar

(1) CF; Ph
15 (2) CF3 3-CiCgH4

3) CF3 4-CICgHyg

4) CF3 4-FCgHy

(5 CF3 2-(CMegOH)CgHy

(6) CF3 3-(CMe2OH)CgHyg
20 N CF3 3-pyr

(8) CF3 5-(2-Me)pyr

9 CF 5-(3-Br)pyr

(10) CFj3 5-(3-Chpyr

11) CF3 5-(2-OMe)pyr
25 12) CF3 2-(5-Br)pyr

(13) Me Ph

(14) Me 4-ClCgHy

(15) Me 3-pyr

This Sheet Has Been Replaced

AT




Fl ash chromat ography (eluting with hexane/ethyl acetate, 1:1 Mﬁwﬂw I!l”“"l
WO 98/ 03484 *

- 66 - resi due provided the title conpound as a white solid (4.0 g).
[err]H NVMR  woodi63agx MHz, acetone-d[err]) [err] 1.21 (t, 3HPCT/ZAYIPMEE, 2H),
3.14 (s, 3H), 7.14, (d, 1H), 7.59 (m 3H), 7.93 (d, 2H), 7.99 (d, 1H),
8.44 (d, 1H), 8.75 (d, 1H. 5 EXAVMPLE
72

5- Chl or o- 3- (4- et hyl sul f onyl ) phenyl - 2- (2- et hyl - 5- pyri di nyl ) pyri di ne

hydr onet hanesul fonate 10 -73 -

[err] A sol ution of

5-chl oro- 3- (4- methylsul( I)gj]enyI-Z (2-Ph et hyl -5-pyri di nyl) pyri di ne
(3.4 g, Exanple 71) in etate(4W§‘é éﬁ4and ether (100 nmL) was
treated with net hanesul o |c id (873 er (20 nL) dropw se.
The resulting preci plta( ooI ed to (@43201{)@6 ered and dried under

vacuum to provide the t{19p c@ipound (4. 3-@Me>r OH)ﬂBI'MWhite solid. [err]H
NMVR (500 , CD[err] {él)errh)ll 40 (t, % 2.68 (s, 3H), 3.07 (q,
2H), 3.15 (. 7.60\% 7.86 (d,%B¥F, 7.99 (d, 2H), 20 8. 11 (d,
1H), 8.34 (m 1H) 8.69(2H, 16l 8.83 (d.3-pyi.

22) d 4-pyr
23) Cl 5-(2-Me)pyr
24y C 5-(3-Br)pyr
10 25 Cl 5-(3-Cl)pyr
26) Cl 5-(2-OMe)pyr
27) 2-(5-Br)pyr
28) F Ph
29) F 3-pyr
15 30) F 5-(2-Me)pyr
(31) Br Ph
(32) Br 3-pyr
(33) Br 5-(2-Me)pyr
(34) NO2 Ph
20 (35) NO» 3-pyr
(36) NOy 5-(2-Me)pyr
(37) OMe Ph
(38) OMe 3-pyr
(39) OMe 5-(2-Me)pyr
25 (40) NHCOMe Ph

(41) NHCOMe 3-pyr

(42) NHCOMe 5-(2-Me)pyr

(43) COgMe 4-CICgHy4

44) COH 4-ClCgHy
30 (45) CN 4-CiCeHy

13. A compound according to Claim 12 wherein the

pharmaceutically acceptable salt is an acid salt of citric, hydrobromic,
hydrochloric, maleic, methanesulfonic, phosphoric, sulfuric or tartaric
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EXAMPLE 73 5- Chl or 0- 3- (4- net hyl sul f onyl ) phenyl - 2- ( 2- c mw Imm muﬂﬂll
pyridinyl)-pyridine [err]H NVR (acetone-d[err]) [err] s %
2.0(m 1H), 3.14(s, 3H), 7.15(d, 1H), 7.50(dd, 1H), 7.59(m 2H)

7.95(m 3H) , 1H), 8.72(d, 1H). 30 1ieae4

FaTT a7, op st P

EXAMPLE 74 5- Chl or o- 3- (4- net hyl sul f onyl )phenyl 2-(2,6-dinmethyl-3- 5

pyri di nyl) pyridi ne Anal ysis for: C N

Cal cul ated 61. 20 4. 60 7.51 Found 61. 52 4.52

7.87 10 =74 -

acid.

14.

A compound according to Claim 13 wherein the

pharmaceutically acceptable salt is an acid salt of hydrochloric or
5 methanesulfonic acid.

10

15

20

25

15. A compound of formula Ib
SO.NH,
2
R X
I Z
N Ar
b

R2 Ar
48) CF3 Ph
49) CF3 4-CICgH4
(50) CFj3 4-FCgHy4
(51) CF3 3-pyr
(52) Me Ph
(53) Me 4-CICgH4
54) d 3-pyr
(55 C 5-(2-Me)pyr
(56) CN 4-ClCgHy
71 d 5-(2-ethyl)Pyr
72y Cl 5-(2-Et)pyr-MeSO3H
(73) Cl 5-(2-c-Pr)pyr
(74) (1 3-(2,6-Me2)pyr
16.

A compound according to Claim 15 wherein the

pharmaceutically acceptable salt is an acid salt of citric, hydrobromic,
hydrochloric, maleic, methanesulfonic, phosphoric, sulfuric or tartaric

acid.
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ie??] QAT TS G\Rﬁ:a?EPn R[errlj isAsgIOgE?ggdf ?I)mf ?Lgulg?oljp C mlw ”Iu.!"j“llll ” IIII
(a) CHerr], (b) NHerr], (c) NHC(O CFlerr] and

(d) NHCH[ er r ] woAs/03484a nono-, di-, or trisubstituted pyridi meir/aa7/00486°
pyridi nyl N-oxide, wherein the substituents are selected fromthe group

consi sting of (a) hydrogen, ~ (b) halo,

(c) dJerr]al koxy, (d) derr]al kylthio, (e) CN,
(f) derr]al kyl, (g) derr]fluoroalkyl, (h)
Nerr], (1) -CCIerr]R[er_r-j5_

17. A compound according to Claim 16 wherein the
pharmaceutically acceptable salt is an acid salt of hydrochloric or
methanesulfonic acid.

5 18. A pharmaceutical composition for treating an
inflammatory disease susceptible to treatment with an non-steroidal anti-
inflammatory agent comprising:

a non-toxic therapeutically effective amount of a compound according to
Claim 1 and a pharmaceutically acceptable carrier.

10

19. A pharmaceutical composition for treating

cyclooxygenase mediated diseases advantageously treated by an active
agent that selectively inhibits COX-2 in preference to COX-1
comprising:

15 a non-toxic therapeutically effective amount of a compound according to
Claim 1 and a pharmaceutically acceptable carrier.

20. A method of treating an inflammatory disease
susceptible to treatment with an non-steroidal anti-inflammatory agent
20 comprising:
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound according to Claim 1
and a pharmaceutically acceptable carrier.

25 21. A method of treating cyclooxygenase mediated
diseases advantageously treated by an active agent that selectively
inhibits COX-2 in preference to COX-1 comprising:
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound according to Claim 1.

30
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(J) hydroxy, (k) -C(Rerr]) (Rerr]) -OH,
-Cerr]alkyl-CJerr]-Rerr] and (m derr]fl uoroL“'mellelLun!"l“I
is selected fromthe group consisting of: (a) halo

(b) derr]g 484 - - 6%cTIcA97/00486

(c) (err]alkylthio, (d) derr]al kyl, (e) Nerr],

(f) -Cgerr]H, (g) hydroxy, (h) derr]fluoroal koxy,

(i) NdJerr], (j) NRlerr]Rerr] and (k) NHCOR[err];
Rlerr], Rerr], Rerr], Rerr], Rerr],_Rerr], Rerr], are each

I ndependently selected fromthe group‘c-"&’si sting of (a) hydrogen
and (b) err]alkyl, or Rerr] and Rerr] or Rerr] and R err]

together with the at orgg_og@%g%lrﬁ&;ﬁgt%gnc@&ﬁ%f@%q B{\?I%ﬁg Mrpted

nonocyclic ring of 3, \r 'mecceut i cal
conposition for treating an inflamuatory di sea%g gsceptible to treatnent
with a non- steroidal anti-inflamatory ?grising X

wherein:

5 Rl is selected from the group consisting of

(a) CH3,
(b) NH2,
(c) NHC(O)CF3,
(d) NHCH3;

10  Ar is a mono-, di-, or trisubstituted pyridinyl (or the N-oxide thereof),

wherein the substituents are chosen from the group consisting of

(a) hydrogen,
(b) halo,
(c) C1-6alkoxy,

15 (d) C}-ealkylthio,
(e) CN,
() C1-6alkyl,
(g) C1-6fluoroalkyl,
(h) N3,

20 (i) -CO2R3,
() hydroxy,
(k) -C(R4)(R3)-OH,
(1) -C1-6alkyl-CO2-R6,
(m) Ci-¢fluoroalkoxy;

25 R2 is chosen from the group consisting of
(a) halo,
(b) C1-6alkoxy,
(c) C1-6alkylthio,
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a non-toxic therapeutically effective amunt of a conpound acH“iH“ HI“HHII'I"I“I

Claiml1l and a pharmaceutically acceptable carrier.

pharmaceutical conposition for treating cyclooxygenase nedi ated d| sgases
advant ageous| wotesemsed by an active agent that sel ectively PERICAPTRPEOX- 2
in preference to COX-1 conprising : a non-toxic therapeutically effective
anount of a conpound according to Claim1l and a pharnaceutically acceptable
carrier. 4, A use of a non-toxic therapeutically effective anount
of a conpound according to Claim1 and apgharmaceutically acceptable
carrier in a preparation of a nedicanent for treating an inflamuatory

di sease - 70 - susceptible to treatnent
with a non-steroidal ant(d) Gingalkylat ory agent in a subject in need thereof.
5. A use of a non-toxi C(CBIp@_{apeutlcally effective anount of a conpound
according to daim1lin @ pé@gggatlon of a medi cament for treating

cycl ooxygenase nedi at ed S advant ageously treated by an active agent
that selectively inhibit(g)®&Ydréxyn preference to COX-1 in a subject in need

thereof. 5 (h) C1-6fluoroalkoxy,
(i) NO2,
() NR11R12, and
(k) NHCOR13,
R3, R4, R5, R6, R11, R12 R13, are each independantly chosen from
10 the group consisting of
(a) hydrogen, and
(b) C1-6alkyl,
or R4 and RS or R11 and R12 together with the atom to which they are
attached form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms.
15
23. A compound according to Claim 22 of formula Ic

SO,R!

wherein:

20 R is selected from the group consisting of
(a) CH3,
(b) NH2,
R2 is chosen from the group consisting of
(a) chloro,
25 (b) methyl.
and wherein there may be one, two or three groups X independently
selected from the group consisting of
(a) hydrogen,
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wher ei n

ohere COWpORFQ?r]Of i fsoggrlagt :ag fromthe group consisti nge(rn[] ; ”“I“l ml" I“!uull ” I“'

CH err] and (b) NH err], Rerr] is selected fromthe group
consi sting (a) chloro and (b)
wherein the&égﬁrlg%f%e one, two or three groups X mdependently gg?ect ed from
the group consisting of: (a) hydrogen, (b) hal o,
(c) derr]al koxy, (d) derr]al kylthio, (e) CN,
(f) derr]al kyl and (g) CF[err].
-78 -

(b) halo,

(c) C1-4alkoxy,

(d) C1-4alkylthio,

(e) CN,

5 () C1-4alkyl,
(g) CF3.

10

15

20

25

30

24. A compound according to Claim 23
wherein:

R1 is selected from the group consisting of
(a) CH3,
(b) NH2,
R2 is chloro,
wherein there is one group X independently selected from the group
consisting of
(a) hydrogen,
(b) For Cl,
(c) methyl,
(d) ethyl.

25. A compound according to Claim 24
wherein:

R! is selected from the group consisting of
(a) CH3,
(b) NH2,
R2 is chioro,
wherein there is one group X independently selected from the group
consisting of
(a) hydrogen,
(b) F or C],
(c) methyl.
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-71- 7. A conpound according to Caim6 wherein R iﬂ!ﬂl“"’" “I" "Ill " |II|
[o L M S *

sel ected fromthe group consisting of (a) CHerr]

(b) NHerr], Rerr] is chloro, wherein there is one group X i ndependently
sel ect ed fronwoss/oaseoup consi sting of - (a) hydr og@&TICA97/00486

(b) For d, (c) nethyl and (d) ethyl. 8. A
conpound to Claim?7 wherein Rlerr] is selected fromthe group consisting
of (a) CHerr] and (b) NHerr], Rerr] is chloro,
wherein there is one group X independentfg_sel ected fromthe gr oup

consi sting of (a) hydr ogen, (b) F or d and

(c) nethyl. npound agcor di ng 8 wherejn R err] is
net hyl . A génpo TapovRd ACtording WnGEB > wherein R is

[err] methyl

27. A compound of formula Ic wherein:

SO,R!

R1 is CH3 or NH2;

R2is (a) halo
(b) Ci-6alkoxy
(c) Ci-ealkylthio

10 (d) Ci-galkyl
() N3
(H -COzH

(g) hydroxy

(h) Cji-6fluoroalkoxy
15 (i) NO2

() NRIIRI2

(k) NHCOR!3, and

X is hydrogen.
20
28. A compound according to Claim 1 which is 5-chloro-
3-(4-methylsulfonyl)phenyl-2-(3-pyridinyl)pyridine or a
pharmaceutically acceptable salt thereof.
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-72- Rlerr] is CH
consi sting of

(c) derr]al kylthio,
(f) -CJerr

() qurr%vﬁws/ouu
and X i s hydrogen.
met hyl sul f onyl ) phenyl
acceptabl e salt there

t he name 5-chl or o-
hydr onet hanesul f onat e.
t he name 5-chl or o-

hydr ochl ori de.

el o pekerrdi Rterrd e setected oo R I A IR

(d) derr]al kyl, (e) N[err]
(g) hydroxy, (h) O epehiéhsmmomal koxy,
(j) NRerr]Rerr] and (k) NHCOR[err],

11. A conpound havi ng the nane 5-chl oro- 3-(4-
-2-(3-pyridinyl)pyridine or a pharmaceutically
of . 12. A compound according to Claim11l having
3-(4-methylsulfo QDhenyI -2-(3- pyridyl)pyridine

13. A conmpound according to Caim11l having

296 4 R 'BH AL Bk BNV CRAST WMER BY 5Bl ne

3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydromethanesuifonate.

30. A compound according to Claim 1 which is

5-chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydrochloride.

31. A compound according to Claim 1 which is 5-

10 Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-pyridinyl)pyridine or a
pharmaceutically acceptable salt thereof.

32. A compound according to Claim 1 which is Chloro-

3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-pyridinyl)pyridine
15 hydromethanesulfonate.

33. A compound of formula Ic wherein:

SO,R?

R1 is CH3 or NH2,

20 R2is

25

(a) halo,
(b) Cji-3alkoxy,
(c) Cji-3alkylthio,

(@) Ci-3alkyl,
(e) N3,
(f) -CO2H,

(g) hydroxy,
(h) Cji-3fluoroalkoxy,
(i) NO2,
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0. 5 comouna v vg the nare S (ovorarcnoro-s LI

5-pyridinyl)pyridine or a

pharmaceutically acceptable salt thereof. 15. A corrpound accordl ng
Cl ai m 14 havi wg sshssmane [ Chl oro] chloro-3- (4-nethyl sul f onyPCISIASFH(NH8E -
(2-ethyl -5- pyridinyl)pyridine hydronet hanesul f onat e.

-73- 16. A conpound of the fornula [Ic] wherein:

[err] . Rlerr] is CHerr] or NHerr], Rerr] is selected fromthe
group consi sting of (a) hal o, - (b) derr]al koxy,

(c) derr]al kylthio, (d) C[err?alkyl, (e) Nerr],

(f) -Cderr]H, (g) hydroxy, (h) derr]fluoroal koxy,
(i) .NdJerr], G) NRIIRIZ’

10

15

20

25

30

(k) NHCOR!3, and
X is methyl, ethyl, n-propyl, i-propy! or cyclopropyl.

34. A compound according to Claim 33 wherein X is
methyl.

35. A compound according to Claim 33 which is 5-
chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyl)pyridine or
a pharmaceutically acceptable salt thereof.

36. A compound according to Claim 33 which is 5-
chloro-3-(4-methylsulfonyl)pheny!-2-(2-methyl-5-pyridinyl)pyridine
hydrochloride.

37. A compound selected from:

3-(4-Methylsulfonyl)phenyl-2-phenyl-5-
trifluoromethylpyridine;
2-(3-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-
trifluoromethyl-pyridine;
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenyl-5-
trifluoromethyl-pyridine;
2-(4-Fluorophenyl)-3-(4-methylsulfonyl)phenyl-5-
trifluoromethyl-pyridine;
3-(4-Methylsulfonyl)phenyl-2-(3-pyridinyl)-5-
trifluoromethylpyridine;
5-Methyl-3-(4-methylsulfonyl)phenyl-2-phenylpyridine;
2-(4-Chlorophenyl)-5-methyl-3-(4-methylsulfonyl)
phenylpyridine;
5-Methyl-3-(4-methylsulfonyl)phenyl-2-(3-pyridinyl)
pyridine;
5-Chloro-2-(4-chlorophenyl)-3-(4-methylsulfonyl)
phenylpyridine;
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(i) NRlerr]Rerr] and (k) NHOOR[err], and X is rret|m“!,||ﬂﬂ|mmlu’_’||lll
n-propyl, i-propyl or cyclopropyl. 17. A conpound accor *

16 wherein X is met hyl . 18. A compound according to Cl aim 16 which
is 5- chl 0 Qo % 6 thyI sul fonyl ) phenyl - 2- (2- met hyl - 5-  pypicgicRytgease 1 di ne
or a phar ITB.CEU?I cally acceptable salt thereof. 19. A conmpound

according to Claim16 which is 5-

chl or o- 3- (4- net hyl sul f onyl ) phenyl - 2- (2- et hyl - 5- pyridi nyl ) pyri di ne

hydr ochl ori de. REPLACENMENT
SHEET -82- 08 APR 1999

5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-pyridinyl)
pyridine;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridinyl)
pyridine;

5 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(4-pyridinyl)
pyridine;
5-Chloro-3-{4-methylsulfonyl)phenyl-2-(2-methyl-5-
pyridinyl)pyridine;
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenylpyridinyl-

10 5-carboxylic acid methyl ester;
2-(4-Chlorophenyl)-3-(4-methylsulfonyl)phenylpyridinyl-
5-carboxylic acid;
5-Cyano-2-(4-chlorophenyl)-3-(4-methylsulfonyl)
phenylpyridine;

15 5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydromethanesulfonate;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(3-pyridyl)pyridine
hydrochloride;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-

20 pyridinyDpyridine Hydrochloride;
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-
pyridinyl)pyridine; and
5-Chloro-3-(4-methylsulfonyl)phenyl-2-(2-ethyl-5-
pyridinyl)pyridine hydromethanesulfonate.

25
38. Use of a compound according to Claim 1, 28, 29, 30,
31, 32, 35, 36 or 37 in the manufacture of a medicament for the
treatment of an inflammatory disease.
30 39. A pharmaceutical composition for the treatment of

cyclooxygenase-2 mediated diseases, said composition comprising a a
compound according to Claim 1, 28, 29, 30, 31, 32, 35,36 or 37 and a
pharmaceutically acceptable carrier.
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40. A pharmaceutical composition which comprises a
compound as claimed in any of the Claims 1 through 16 and 22
through 37, and a pharmaceutically acceptable carrier.

41, An anti-inflammatory pharmaceutical composition
comprising an acceptable, anti-inflammatory amount of a compound
of farmula (I), as defined in any one of Claims 1 to 11, 22 to 26 or 29
to 32, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier.

42. A compound, or pharmaceutically acceptable salt
thereof, according to any one of Claims 1 to 17 or 22 to 37 for use as
a selective inhibitor of COX-2.
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