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i’'m dazoji,2-a]pyridine derivatives, to processes for their
preparation, to phar maceut i cal corrposi tions containing themand to their
use i n nedi The enzyne cydl ooxygenase (COX) hecrEmsonabsy been
di scovered eX| st |n two isoforns, COX-1 and COX-2. COX-1
corresponds to the originally identifi¢d constitutive enzyme while
COX-2 is rapidly and readily inducible by a nunber of agents

i ncl udi ng m togens, endotoxin, hornones, cytokines and growth factors.
Prostagl andi ns generated by the action of COX have both physiol ogi cal and

10 pat hol ogi cal rol e%ulmoi 1%gwhtm§eﬂmvmvsbat COX-1 is
responsi bl e for the ' t physiological functions such as

contrast t naA, AnEERR hERs rt‘%essawfzouszﬁ WP ubrivatids, & ProcpesB o ' "
for the pat theibpreparation &pbamaqgwsala@mmmsvmhw and to their

i nducti on oisb i ndifciwe occurs in response to such agents as inflanmmtory
15 agents, hornones, growth factors and cytokines. A sel ective

a8, oA ol (608 ' G 30 MR 98 1
ef fect s assdwo isoferms X-ﬂtﬂrﬁl QXT? 0%k carresponds fe the originally identifiedind a
novel groupcghs ¢ White\CaNE2 iPitdpidly hﬁatreﬂdnir iRGliEIBle! BiCa number of
:‘grlmt}: ;ori %fgenqungludm mitogens, Ingotb%e%%saﬁoﬂ{n% a%edsgro% ?adrmgunds of
Prostaglandins generated by the action of CQX havg tzothptusno@qgucal and
and ppar mac paiHoledical rRfRRSPitas! gendRiliyVisdlieves thacCoX-11i8 rébpersible for the
important physiological functions such as maintenance of gastrointestinal
integrity and renal biood flow. In contrast the inducible form, COX-2, is believed
to be responsible for the pathological effects of prostaglandins where rapid
induction of the enzyme occurs in rasponse to such égents as inflammatory
15 agents, hormones, growth factors and cytokines. A selective inhibitor of COX-2
would therefore have anti-inflammatory, anti-pyretic and anaigesic properties,
without the potential side effects associated with inhibition of COX-1. We have
now found a novel group of compounds which are both potent and selective

inhibitors of COX-2.
20 The invention thus provides the compounds of formula (1)
R0,S
S
S
RO

and pharmaceutically acceptable derivatives thereof in which:

R® represents halogen;

R' and R? are independently selected from H, halogen, Cisalkyl, Ciaalkyl
25 substituted by one or more fluorine atoms, Ci.alkoxy, Cishydroxyalkyl,

SCi4alkyl, C(O)H or C{O)C,4alkyt; and

R® represents Cq.alkyl.



RWr epresents hal ogen; R and R2 are independently selected from

H hal ogen, CL.4alkyl, Cl-4alkyl 25 substituted by one or nore fluorine
atonms, Cl..al koxy, CL.4hydroxyal kyl, SCl4al kyl, C(OH or

C(O CI al kyI and R3 represents Cl. al kyl .
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By pharnmaceutically acceptable derivativ® is meant any pharmaceutically
acceptabl e salt, solvate or ester, or salt or solvate of such ester, of the
conpounds of formula (1), or any other conpound which upon adm nistration
to. t he recipient is capable of providing (directly or indirectly)

a conpound of By5pharmace céeplalsle dérivitiveV @ fl’ﬁééﬂtohw episinriateutitifly

Saits ref er r BOERIENIE AL o WBfeP BE skl g@‘aﬁ% %@cﬁf&% CShiB o
salts, but otmp@msSofrfaqmlarm. OR8Ny pther compound wajckyinas on to
preparation otheCpatisiendss eapatsie nof pro(vfdngir(drrédit ahyﬁduﬁdcﬂsa) @abbm pound of

accept gbl e o ceutically accept abl e
salts O thea;ehﬁﬂiﬁhﬁ?cé' "f‘%lfgmb?'ﬁ?%’ :duet‘?\e 1ude acid addition salts

formed with i norganl c or organic acids, preferably I norgani c

aci ds, e.g. hiibbe appracisted-that, MB@M@‘%HA& galts referred o abpve term
hal ogen is uswill b@thcwmlﬂgldally@weptab@bﬂts st dthemsalts mayi fid 0Se, for

Ige term Cﬁl’il #am iR J?é @?Wexa n%%?Wh%@&ﬁg Sﬁg%,ﬂyg,&r‘@nched

i -propyl, n- baeappt or t-butyl group.
substituents R and R2 may be at the 5-, 6-, 7- or 8- positions of the
pyri ditle Suitable | prermacéutically acoeptabtas salied iofi e hesrepounds cof. formula (1)

include acid addition salts formed with inorganic or organic acids, preferably
inorganic acids, e.g. hydrochlorides, hydrobromides and suiphates.

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

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

The substituents R' and R? may be at the 5-, 6-, 7- or 8- positions of the pyridine
ring of formula (1), as defined hereinbelow:

20 Preferably, R is at the 8- position; and R? is at the 7- position or, when R’ is
other than H, the 5-, 6- or 7-position. More preferably, R’ is at the B- position;
and R? is at the 7- position or, when R' is Ciealkyl (e.g. methyl), the 5- or 7-
position.

Preferably, R° represents fiuorine.

25 Preferably, R’ represents H, chlorine, bromine, Ciealkyl (e.g. methyl), methyl
substituted by one to three fiuorine atoms (e.g. CH.F or CFs), Cichydroxyatky!



5 6 20 Preferably, R is at the 8- position; and R2 is at the 7-
position or, when R 1S ottrer thamH—the 5=7—6- or—?—-pﬁsrt—t-ﬁﬁ——
More preferably, R is at the 8- position; and R2 is at the 7-
position or, when RWis Cl.alkyl (e.g. nmethyl), the 5- or 7-

posi tion. w&mslsos Preferably, RO represents fluorine. 2%crEpo601438

Pref erably, represents H, chlorine, brom ne, C 4alkyl (e.g. nethyl),
met hyl substituted by one to tfsree fluorine atons (e.g. CH2F or
CF3), CL.. hydrogyal kyl WD 96) 31509
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(e.g. CH20H or CH(OH)CHs), SCl4al kyl (e.g. SC'_E% CI(O) H or Ik?(O) Cl4al ky![ byl
(e.g. (O CHie.g. CHLOH rdif@ﬁmﬂ)CH;? SGE’MWW CH{)l G(OR. o 'CIG)O&&!RW y
CH2F, CF3, S O) 1 er resents

Prefer abI Y, @Sr % M&G k’%‘%@&% b&?ﬁﬁ@ﬁjw "8}%51 ro g'eg "%Fg}'hyl ) .
Mbr e er%ﬂ:y C(E2H 05 6:(6)CHs.s Mast prefarably R)rrepmssyns C(O)CH,.

Preferably, R3 represents nethyl . Wthin the invention there is

provi ded onengefambly;fa’cwmmsﬁpa;roﬁnaybmﬁﬁé or Cyalkyl (e.§OrRMRIY) MEKET ei n:

RO repgesent f ﬁ@ﬁw I ne, brom ne,

C . 4aF§y ﬁréfbm*‘@f’reﬁes%ﬁﬁlﬁ su sﬁeﬁﬂ‘trggihg{/ one to three fluorine atons

(e.g. 10 CH% (H, droxyal kyl (e.g. CH2OH or CH(COH) CH3),

SClaal kyl (e Pgeferably, feP"%@P&?) ©) H or C(OCidal kyl (e.g. C(O CH3); W

represents H, chlorine, brom ne, or C 4al kyl (ecg. nethyl); and

F3 represent Wi ithin tbe invention there is provided one group of compounds of formula (1)
(group A) wherein: R® represents fiuorine; R represents H, chiorine, bromine,
Cialkyl (e.g. methyl), methyl substituted by one to three fluorine atoms (e.g.

10 CH2F or CF;), Ci4hydroxyalkyl (e.g. CH,OH or CH(OH)CHs), SCy4alkyl (e.g.

SCHs), C(O)H or C(O)Ciealkyl (e.9. C(O)CHs); R® represents H, chiorine,
bromine, or Cyalkyl (e.g. methyl); and R® represents methyl.

Within group A there is provided the sub-group of compounds wherein: R°
represents fluorine; R' represents H, chlorine, bromine, methyl, CH,F, CF,,

156 SCH,, C(O)H or C(O)CH,; R? represents H, bromine or methyl; and R®
represents methyl.

Within the invention there is provided another group of compounds of formula )]
(group B) wherein R° represents fiuorine; R' is at the 8- position and represents
H, chiorine, bromine, Ci.alkyl {e.g. methyl), methyl substituted by one to three

20 fluorine atoms (e.g. CH;F or CF,), Cishydroxyalky! (e.g. CH,OH or
CH(OH)CH,), SCi4alkyl (e.g. SCH,), C(O)H or C(O)Cy4alkyl (e.g. C(O)CH;,); R?
is at the 7- position or, when R’ is other than H, the 5-, 6- or 7- position, and
represents H, chiorine, bromine, or Ci4alkyl {(e.g. methyl); and R® represents
methyl.

25 Within group B there is provided the sub-group of compounds wherein: R°
represents fluorine; R’ is at the 8- position and represents H, chiorine, bromine,
methyl, CH,F, CFs, SCHs, C(O)H or C{(O)CHs; R? is at the 7- position or, when
R' is methyl, the 5- or 7- pesition, and represents H, bromine or methyl; and R®
represents methyl.

30 Within the invention there is provided a further group of compounds of formula
(I) (group C) wherein R° represents fluorine; R' is at the 8- position and



Wthin group A there is provided the sub-group of conpounds wherein: RO
represents fluorine; R represents H, chlorine, brom ne, nethyl, CH2F, CF3,

15 SCH3, C(OHor C(OCH3;, R2 represents H, bromne or nethyl; and R3
represents nethyl. Wthin the invention there is provided

anot her gr o4pe 9éssgymrounds of formula (1) (group sTEMEIRES RF
represents fluorine; RWis at the 8- position and represents H,
chlorine, bromne, C, 4alkyl (e g. nmethgl), methyl substituted by one to
three 20 fluorine atons (e.g. CH2F or CF3), d..hydroxyal kyl (e.qg.
CH20H or CH(OH) CH3), SCi.4al kyl (e.qg. SCHS), C(OH or

C(OC nalkyl (e.g. C(OCH3); R2 Is at the 7- position or, when R
i s other thamweptesdihis B; chiorine; bromine,sCijatkyl (esd methyl), methyepummba tby

ch e 0" Y6 fﬁ&iﬂa'dwﬂnﬁﬁf ICHIP bPeRy), ?g;a;u

corpounds \Ah(Q"é(lQH pgéégnpioﬁﬂ ﬂ{c{q&l'é;) Rz

posi ti on and seutsrl-isaﬂd,R:’(xbbrﬂsantsmmm ne, . mathyl CHZF CF3
SCH3, C(OH or C(O)CHB R2 is at the 7- position or, when

met hyl g the d R3
represent s mew f' 5 %ﬂp\ﬁ ?mﬂﬁﬁﬁggﬁ%%%ﬂr% rov&%(kad a
further grou ing; R} is B position and represents %PFQ!P'HBRO
represents f ImmhylneHzR', OFs, €H(ORHCH,, S0kt C(D)Huod C(O)CHs; R? represents\V®)
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4 anpe%rrggléenstegtsl_‘negm orine, brom ne, Cl4allkyl (e.g. nethyl),

th I bst d fl t . CH
&) o any RGNS showe grovpind, préfansa oro ”e#g Sy omeunde; %aaw%ﬁz?g.
SCI H1)10 C( O) preferred Q)'@mflopmppungs ar® thpseiwhergin R representsr(é(ﬁ)skient s H and
RWrepresents nethyl. Wthin group C there is provided the

tsﬁb group OI (¢ wwmem@ddatmt s present mveﬂtmrmmpesééyan isomerSRbf tte g: oF

e 8- posi

5, ol Rl S BRI e o SRl cpopiaie oBhidlbes
mcludmg all geometric, tautomeric and optical forms, and mixtures thereof (e.g.
racemic mixtures).

15 Preferred compounds of the invention are:
3-{4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl)-imidazof1 2-a]pynd|ne
3-(4-fluoro-phenyl}-2-(4-methanesulfonyl-phenyl}-8-methyl-imidazo[1,2-
ajpyridine;
3-(4-fluoro-phenyl)-2-(4-methanesuifonyi-phenyi)-8-trifluoromethyl-imidazo[1,2-

20 ajpyridine;
3-(4-fluoro-phenyl)-2-(4-methanesulfonyl)-7-methyl-imidazo[1,2-a]pyridine;
8-chloro-3-(4-fluoro-phenyl)-2-{(4-methanesuifonyl-phenyl)-imidazo[1,2-
alpyridine;
3-(4-fluoro-phenyl)-2-{4-methanesulfonyi-phenyl)-B-methanesulfanyi-

25 imidazo[1,2-a]pyridine;
8-bromo-3-(4-fluoro-phenyl}-2-(4-methanesulfonyl-phenyl)-imidazo[1,2-
alpyridine;
8-fluoromethyl-3-(4-fluoro-phenyl)-2-{(4-methanesulphonyl-pheny!)-imidazo{1,2-
ajpyridine;

30 3-(4-fluoro-phenyt)-2-(4-methanesulfonyl-phenyl)-7,8-dimethyl-imidazo]1,2-
ajpyridine;
3-(4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridine-8-
carbaldehyde;



and R3 represents nethyl. Wthin the above groups (and preferred

gr ; cially= 16— preferred—groups -of—conpounds—are
t hose wherein R represents C(O) CH3. It is to be understood that
t he present |nvention enconpasses all isoners of the _ conpounds of
formula (1) sp¢i ' pharnaceutically acceptabl e derivati pegmposnidss

I ncl udi ng a georretrl c, tautoneric and optical forns, and m xtures thereof
(e.qg. racem c mxtures). 15 s Preferred conpounds of the

i nvention are: o o

3-(4-fluoro-phenyl)-2-(4-nethanesul fonyl - phenyl )-i m dazo[1 , 2-a] pyri di ne;

3-(4-fluoro-phenyl)-2-(4-net hanesul fonry-phenyl)-8S-et hyl -i m dazol 1 2-

al pyri di ne; 5-brom 4-fluoro-phenyl)-2-(4-methanesu henyl}-8-methyi- .

3- (4 fI uor o- é4 éret hanes fonyl - phenyyg.p tyl’l I uor%rret hyl - m dazof 1
2. RS Zslo

3- (4 fI uor o- MWWnWmﬂhewmmhewﬂmml- 2-al pyri di ne;
8-chl oro- 3- (fﬂr&éﬂf{!?—é}ﬁﬁ&ih& 2- (4- met hanesuWnyl - phenyl )-imdazo[ 1, 2-

3 E’é;'fz O:ungE) Bt fhero et dmatanssAsr bR monl alerdadi 25
8- br omo- 3- (4 hBL@-fRIBRSBhenyl)-L4a SthansSUPHARLPRENIRIMidaddf S34B) iR

al pyri di ne; o _
8-fl uoronet Wjﬁmﬁﬂmro- phenyl ) - 2- (4- met hanesul phonyl - phenyl ) -i m dazoj |,
2- . andphantiaceutiGily acceptable derivatives thereof. _ o _

3-(4-fluoro-phenyt)-2-(4-net hanesul f onyl - phenyl ) -7, 8-di met hyl -i m dazoj |, 2-

al pyrigli ne; AE articularl preferred compound of the invention is:

3 (- 11 uor - 9 aetl-$ & nlur M@Qﬁm&u@%yl—ﬁﬁe@yﬁ?@%&oﬁ 3 pyridine-8-

car bal dehyde;,
PCTI EP9610 14@9ynd|ne and phamaceuucally acceptable derivatives thereof.

5- br ono- 3. (4f | uon) phenyl ) - 2- (4t hanesul f onyl - phenyl ) - 8- net hyl -
Compounds of the invention are potent and selective inhibitors of COX-2. This

activity is illustrated by their ability to selectively inhibit COX-2 over COX-1.

15 In view of their selective COX-2 inhibitory activity, the compounds of the present
invention are of interest for use in human and veterinary medicine, particularty
in the treatment of the pain, fever and inflammation of a variety of conditions
and diseases. Such conditions and diseases are well known in the art and
include rheumatic fever, symptoms associated with influenza or other viral

20 infections, such as the common cold; lower back and neck pain; headache;
toothache; sprains and strains; myositis; neuralgia; synovitis; arthritis, including
rheumatoid arthritis; degenerative joint diseases, including osteoarthritis; gout
and ankylosing spondylitis; tendinitis; bursitis; skin related conditions, such as
psoriasis, eczema, bums and dermatitis; injuries, such as sports injuries and

25 those arising from surgical and dentat procedures.

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

For example, the compounds of the invention may inhibit cellular and neoplastic
transformation and metastatic tumour growth and hence be useful in the
30 treatment of certain cancerous diseases, such as colonic cancer.

Compounds of the invention may aiso prevent neuronal injury by inhibiting the
generation of neuronal free radicals (and hence oxidative stress) and therefore



I m dazol I, 2-ejpyridins;

6br ono- 3- (4-f | uor o- phenyl ) - 2- (4- et hanesul f onyl - phenyl ) o- net hyl -

i m dazo[1 ,2-aipyrndine; 5

[ 3-(4-fl uoro-phenyl ) 2 (4- met hanesuf onyl - phenyl )i m dazo[ 1, 2-a] pyridin-1yJ-
met hanol ; 1

3-(4-fluoro- p%%ﬁ‘q )"092 (4- net hanesul phonyl - phenyl ) -i m dazo[ 1 Zmél:]’pyrlasdl n-
8-yl ]-ethan-1-01; and pharmacegically acceptable derivatives

t her eof . 10 A particularly preferred conmpound of the invention is:
8- acetyl 3(4f1 uom phenyl ) 2-4 net hanesul f onyl - phenyl ) -im do[ 1, 2-

al pyri di ne; and pharnmaceutically acceptabl e derivatives thereof.

Compounds of tgy it Sptusenintife mhﬁmntaaﬂsﬁsk@%pnebsynhhaléﬂ efs%@

Thi s Vit edb their abillt e
Tt . 2 URiNaardmal bt ol Pl o ey ik Pl Yo
I nhibitory activity, the corrpounds of the present | nvent lon are

of interest fdeompaunds Bf e inyantien: alsp ahipitnprastaneid-induced amaath ymuscle
in the treat mgyntraktiér @anddience A beadfcusenin e Péatfient bf dysihéhdihodd and

condi ti i seases. Such conditions and di seases are wel |
known i %1‘( he aﬁrgmgﬂgqulgotﬂ i nclude rheumatic fever, synptons associated
with influenza or other viral 20 i nf ections, such as the comon col d;

| ower back andComprunds of thedavanties: inhibit inflammatasy ipsegesses; gnditherefore may

SL rains; gyosnbe of use in thg trdatmentoofi éstﬁmagauér@id tHinitis muudspﬁatory distress

r heumat oi art e

osteoarthriti g%kﬂ'drﬁe Sg&?&ﬁ{e%ﬁ% 06@'%5| rlﬁaa'zz%ﬁﬂé@h l"{]er?a"e }1 cth?%ase

bursitis; ski rctr‘réﬂét digeasm @astritigs irri bgye syndrome ?ﬁibﬂ caeative calitisnand buns

?nd derygat i t : shelinflamimation szwshcmnmet @as| vascular disease? igraind, Wﬁh riefitis| ng
rom sur gl ca S (0]

i nvention may 4d rﬁ:’%o ?‘ ﬂ’bld? C%%gb? an?m,a HOdr‘ﬁklngem%%ég %%?08(;m5, &P& 1!I ons

nedi at ed by sedrelaetee.e mﬂbemm rgraviscopuitiple  sclerosis, rsgrcaidiesipl enephrotic

conpounds of tsypdidiNeniBethet®ysyrithoRb! Folrhidsitis, 2fhg\aws)| @Bhjuhctivitis and
transfornatlod:%% &H c tunour growt hwz,ind hgﬂ'lce be use]fuul in the 30
a

treat nent of i n cancerous di seases, such as col oni c cancer.

Conpounds of t i nvention nmay al so prevent neuronal injury by inhjbiting
the 18 PO e FR\ANRR ey SO kasneatuoin e raRival o oRibiric
stress) and t hiisedsesesuch as retinitis, retinopathies, uveitis and of acute injury to the eye

tissue.

Compounds of the invention may also be useful for the treatment of cognitive
disorders such as dementia, particularly degenerative dementia (including

20 senile dementia, Alzheimer's disease, Pick's disease, Huntington's choresg,
Parkinson’s disease and Creutzfeldt-Jakob disease), and vascular dementia
(including multi-infarct dementia}, as well as dementia associated with
intracranial space occupying lesions, trauma, infections and related conditions
(including HIV infection), metabolism, toxins, anoxia and vitamin deficiency; and

25 mild cognitive impairment associated with ageing, particularly Age Associated
Memory Impairment.

According to a further aspect of the invention, we provide a compound of
formula (1) or a pharmaceutically acceptable derivative thereof for use in human
or veterinary medicine.

30 According to another aspect of the invention, we provide a compound of formula
(1) or a pharmaceutically acceptable derivative thereof for use in the treatment of
a condition which is mediated by selective inhibition of COX-2.
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may be of use in the treatnent of stroke; epilepsy; and epileptic seizures
(i ncluding grand mal, petit mal, nyoclonic epilepsy and partial seizures).
Corrpounds 9@5 Mvent ion al so inhibit prostanoid-inducedpghppbdhiissc! e
contraction a hence may be of use in the treatnment of dysnenorrhoea and
5 premature | abour. Conpounds of the invention inhibit

I nfl ammat ory processes and therefore may be of use in the
treatnment of asthma, allergic rhinitis and respiratory distress

syndrorre gastroi ntestinal conditions such as inflammtory bowel disease,

Chron's di seaggorditiffo’d ﬁirlher héﬁédt bR nh%ﬁlions Mﬁ@ﬁe%’&eﬂ é(@g
colitis; and,Z10 the |n ti i n_such ses as vascul ar sease,
mi grai ne, pePHIAPCPF AN sﬂ'f&ﬂ?ga 8%& on whigh .is; me

Hodgki n' s di selactive mmmoﬁepx-a mdhich comprlses admiristerng tonsaizk #ubjeet a;f avi s,
mul tiple scl effe&iv% a:ﬁairﬁ%fd%%nﬁpomer&?rf&ma 0] orapnarﬁ%@gﬁﬁ)égﬁy é%%ﬁé&éar 4 al

syndr : Xg%ﬁSlt gingivitis, conjunctrvitis a
I schenT a. Cbnpounds of the invention may al so be useful in the
treat nent of opht hal m c di seases such as retinitis, retinopathies,

uveitis and Apcqgmgglmaqjom aspectiof the invention, we providetbe use of a compdimgpounds
of [Lhe | nvenbf aomily @) o &cphiiadoutically ! Sedptdtd EéHvaile CRdRbds

he .
20" " ° sonfeeCiahER e tﬁ%ﬁﬁﬁéf?%%ser@fqyfesi%e?mﬁ ' Vrifla%%%@éﬁns%riﬁgi on' s

chor ea, Par ki nson' s di sease and Creut zf el dt - Jakob di sease), and
vascul ar denf@earding to a furtheq aspectof the invention; wsmwdqamamd)qf tmumglal as

demen0 a asshgmah of aninkdl subject suffering! frérA 'anThidm % Which matHas
I NC
cHys,a tPgﬁ

i cot on) ., Gpdie %f"%%ﬁ'f@‘:%ﬂﬁﬁhhf’e%ﬁanﬁf{e L

Mpgpdef

mi | d cogni t i feemulasd) erapharmacedtically @coeptablegdsrivgtivepthereaful ari y Age

Associ at ed Menory | npai r ment . According to a further
aspect of t hi¢ is o e understuadpthay Iréhra\mﬁuﬁhm mcludes botH @eBiheént(d) or a

52?2?“2?‘5' ﬁ%ﬂ%‘%‘.‘%ﬁ'e%@m"?‘“d%& i A T

i nven BVI%®€-de a conpound of forrrul a (1) or a
phar maceut | cal I_y acceptabl e derivative thereof for use in the treatnent of
It will be appreciated that the compounds of the invention may advantageously

be used in conjunction with one or more other therapeutic agents. Examples of

suitable agents for adjunctive therapy include pain relievers such as a glycine

antagonist, a sodium channel inhibitor (e.g. lamotrigine}, a substance P

20 antagonist (e.g. an NK; antagonist), acetaminophen or phenacetin; a matrix

metalloproteinase inhibitor; a nitric oxide synthase (NOS) inhibitor (e.g. an iINOS

or an nNOS inhibitor); an inhibitor of the release, or action, of tumour necrosis

factor a; an antibody therapy (e.g. a monocional antibody therapy); a stimulant,

including caffeine; an Hx-antagonist, such as ranitidine; an antacid, such as

- 25 aluminium or magnesium hydroxide; an antiflatulent, such as simsthicone: a

decongestant, such as phenylephrine, phenylpropanolamine, pseudoephedrine,

oxymetazoline, epinephrine, naphazoline, xylometazoline, propylhexedrine, or

levo-desoxyephedrine; an antitussive, such as codeine, hydrocodone,

carmiphen, carbetapentane, or dextramethorphan; a diuretic; or a sedating or

30 non-sedating antihistamine. It is to be understood that the present invention

covers the use of a compound of formula (I) or a pharmaceutically acceptable
derivative thereof in combination with one or more other therapeutic agents.



a condition which is nediated by selective inhibition of COX-2.
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According to a further aspect of the invention, we provide a nethod of
treating a human or ani mal subj ect suffering fronpargRid@didsson
which is rredwgt%’a% sel ective inhibition of COX-2 which
conprises adm nistering to said subject gn- effective anmount of a
conpound of forrmula (1) or a pharmaceutically acceptable 5

derivati ve. According to another aspect of the invention, we
provi de the use of a conpound of fornmula (1) or a

Panuf actur e of ™8 ﬁ@%“@%’@fﬁ"ﬁ“ @éﬁ%ﬂ?@%zﬁ“a nenc%m@?mm%'?m"s{m*
di.sorders.  @re w“mgﬂtk;bm% tegeq, in thenfarm, of phanpaceytical cpmpesitiar
provi de a net Thds,ofin t anuthem gaspe fHOof the |Mmomearprwﬂesabpbaunmdmeal ng

froman infla o] (0]

adm ni sterl ng sau?ﬂs éﬁ g ﬁ"c |veg“anrf?)ﬁrh"fl ‘r" dr %“ﬂﬁﬁ‘%ﬁ"’?"’
for mul aS( 1) oPO%P Prﬁ’@&‘ﬁl"f% Adapladfer us@ dn hua'anw; vet@rinagy medicine.

It is to-be ustehséompbsitiors may ecmm: tlieefﬁemited ifot weesinbobmventionaent

xpl i ci 11yt Tfet i St WARort br BictS' brvallodicdiy "B <litieie 1BnfdHS o,

t hat the corrpsmmlgﬂtﬁ- the invention nmay advant ageously be used in
conjunction with one or nore other therapeutic agents. Exanples of

sui tabl e agentrhefcommdhdmoffmuwymmcﬁhﬁnamjtmﬂphbmmmewhaw&sa

gl ycin h ngﬁi; [ nek
Iarmtrﬁgl ne), maays% &%ance gtf%ﬁdﬁﬁ}ﬁéﬂ%ﬂo?. m fhlfgﬂlg rhal st)

acet am nophen€¥amplee he femulated farlopjcel admmlstratlong 'Hmmﬁlé B‘he'llﬁﬂ%\ tor;
a nitric oxider smot&we(dﬂlﬁ)for rdrab ittemsdérna) . orapamN@al administration. amheNOS

f act ?rtﬁ;r);naé"%"*ﬁg‘%“ ‘r"%era fihnEG B8 in A (oAt U tndt 1t %5 3F§1§§'§‘P°3°§‘
sti mul ant, reease rt?&f%épﬂﬁuaéﬂ ﬂd@ﬁl ble

raniti géne; adeﬁvémes.d such as 25 al um ni um or rragne5| um hydrOX| de;
an antiflatul ent, such as sinethicone; a

. For oral administration, the pharmaceutical composition may take the form of,

for example, tablets (including sub-lingual tablets), capsules, powders,
solutions, syrups or suspensions prepared by conventional means with
acceptable excipients.

20 For transdermal administration, the pharmaceutical composition may be given in
the form of a transdermal patch, such as a transdermal iontophoretic patch.

For parenteral administration, the pharmaceutical composition may be given as
an injection or a continuous infusion (e.g. intravenously, intravascularly or
subcutaneously). The compositions may take such forms as suspensions,

25 solutions or emulsions in oily or aqueous vehicles and may contain formulatory
agents such as suspending, stabilising andfor dispersing agents. For
administration by injection these may take the form of a unit dose presentation
or as a multidose presentation preferably with an added preservative.

Alternatively for parenteral administration the active ingredient may be in
30 powder form for reconstitution with a suitable vehicle.

The compounds of the invention may also be formulated as a depot preparation.
Such long acting formulations may be administered by implantation (for example



decongestant, such as phenyl ephrine, phenyl propanol am ne, pseudoephedri ne,

oxy-n'et—azo-l—l—ne —eprnephrtne, raphazott+ne, xytoeretazeol i ne;

of | evo- desoxyephedri ne; an antitussive, such as codei ne,

hydr ocodone, carm phen, carbetapentane, or dextranethorphan; a
diuretic; ting or 30 non-sedating anti hi st agicpfpoedifiadss O be
understood%"ﬁéfi§ e present invention covers the use of a conpound
of formula (I) or a pharnmaceutically aggeptable derivative thereof
in conmbination with one or nore other therapeutic agents.
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Such conposi %ﬁ\flbe'{n en rgs'Rgeénagﬁ ngﬁgyl@%f@gsk&g}% &{al
manner® i n ao?ﬁ@@ﬂ?ea%tsﬁamyﬁu salty hy5| ol ogically acceptable carriers or
exci pi ents. The conpounds of fornula (I) and their

phar maceut i cAslgtamdcmwdnl maje:ompnundssoflme inventionb endyo aiso &edséorm

adm ni st rat| ﬁﬂtﬁ?f‘ #g}ﬁé( ARG i
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The phﬂtmam&uh:ﬂllycdcmﬂablasdermaﬂmy thereof togethem withh aha&urthér can
ef f ecig cont rgy uti rel ease of the conmpounds of fornula (1) and
their phar maceut | caf:l accept abl e 15 derivatives. For oral

adm ni strati th har mac ut| conposi tion take the f mof
for exanpl e,ﬂ?% @Eg‘lpa{ Pﬂirﬁg @5"’?’? mamm#@)be pesent eég O USR8 5
sol uti ons, dy:elfpen@lfasplmmseutml formpdation and thus\phearimacelitioak formutations
accept abl e cxmphisiny & oorﬁﬂinanon as':dgfnb&aéb%w {Sgbtrdr With 3 prériateutiily
phar maceut i caI Prgi)om t) ex(\,/t go
ccepta camer or plent mpnse a further aspect of the invention. The
15 individual components of such combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical
formulations.

When a compound of formula (1) or a pharmaceutically acceptable derivative
thereof is used in combination with a second therapeutic agent active against

20 the same disease state the dose of each compound may differ from that when
the compound is used alone. Appropriate doses will be readily appreciated by
those skilled in the art.

A proposed daily dosage of a compound of formula (1) for the treatment of man
is 0.01 mg/kg to 500 mg/kg, such as 0.05mg/kg to 100mg/kg, e.g. 0.1mg/kg to

25 50mg/kg, which may be conveniently administered in 1 to 4 doses. The precise
dose employed will depend on the age and condition of the patient and on the
route of administration. Thus, for example, a daily dose of 0.25mg/kg to
10mg/kg may be suitable for systemic administration.

Compounds of formuia (l) and pharmaceutically acceptable derivatives thereof
30 may be prepared by any method known in the art for the preparation of
compounds of analogous structure.



the formof a transdermal patch, such as a transdermal iontophoretic patch
For parenteral adm nistration, the pharmaceutical conposition may be given
as an injection or a continuous infusion (e.g. intravenously,

i ntravascul arly or subcut aneousl y). The conpositions nay take such

forms as susgﬁg 58%’% sol utions or enulsions in oily peLE30Lig S
vehi cl es and t ai n formul atory agents such as suspendi ng,

stabilising andfor dispersing agents. Rgr adm ni stration by
injection these may take the formof a unit dose presentation or
as a nmultidose presentation preferably with an added preservati ve.
Alternatively for parenteral adm nistration the acti ve I ngredi ent may be in
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preparation ibed helowi sincthed by

i npl ant ati on tdrmulmmpfoﬂow R°to R*are as deﬁned/iﬁféﬁﬂtﬂﬂl) above unless otherwise
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subcut ageousl I g??ts !eag)llnq rﬂmaprfuggﬁl? i nj ecl? T‘?L'lg for
exanpl e the QVPH'? F&ﬁ%?@@e} ormulated with suitable

pol yneric or ; ophoblc materials (for exanple as an enulsion in an

accept abl e oi actarding:to lafirsi-process{A), compounsis &f forgiua pmajyibe prepared

derivati ves, f,?fea&; c@w gﬁarl ngly soluble salt
stated above, the conpounds of the i1nvertion may al so be used in
conbi nation with other therapeutic agents. The invention thus provides, in

a further aspect, a cqﬂb; ati_an conprising a conpound of formul a
(1) or a pharmaceutical ly ai Jabl e derivative thereof together
with a further 10 t her apeuti c agé (o} The conbi nati ons
referred to above may conveniently be Presqhted for use in t he

formof a pharmaceutical fornulati.on g IS pharnmaceutical formulations
conprising a conbination as defined § ‘ | [

R’ U
or a protected derivative thereof with a compound of formula (iil)
R' R?
HN
|
10 e L

or a protected derivative thereof. The reaction is conveniently carried out in a
solvent, such as a polar solvent {e.g. acetonitrile or isopropanol); at elevated
temperature, e.g. reflux; and optionally in the presence of a base, such as an
alkali metal bicarbonate or carbonate (e.g. potassium carbonate).

15 Suitable leaving atoms or groups in respect of Lg in formula (l1) are described in
many standard texts on organic chemistry, for example in table 10.10 on page
357 of ‘Advanced Organic Chemistry' by Jerry March, fourth edition (Wiley,
1982). It will be appreciated by a person skilled in the art that the choice of a
particular leaving group in the above reaction may depend upon the meanings

20 of R® to R® (and hence the compound of formula (I} desired) and the reaction
conditions employed.



acceptabl e carrier or excipient conprise a further aspect of the invention.

The™I5— i ndi viduat——conponent s—of—stch conbinatrons—ray—be—atm-m-stered-

ei t her sequentially or simultaneously in separate or conbi ned

phar maceuti cal fornmul ati ons. When a corrpound of formula
(I') or a phar macesgg ically acceptabl e derivative %ﬁzﬂ;sr éﬁused in
conbi nati on™ second therapeutic agent active agai nst e sane

di sease state the dose of each conpoungqmay differ fromthat when

t he conpound is used al one. Appropriate doses will be readily appreciated
by those skilled in the art. A proposed daily dosage of
a conpound of fornmula (i) for the treatnent of nman s 0.01 ng/kg

to 500 ng/ kg 0
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preci se by reactipg @ campyind pf rmuq Ménd on the age and condition of the
patient and on the route of adm nistration. Thus, for exanple, a
daily dose of 0.25ng/kg to 1 Onmg/ kg nmay be suitabl e for systeni c
adm ni stration. C% DS of fornmula (1) and pharmaceutically
accept abl e derivatives thereof may be prepared by any nethod known
in the art for the preparation O N coanunds of anal ogous structure.
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Sui tabl e nethods for the prepar of unds of Mormul a (1) and

phar maceutical |y acceptabl e a1 ves theo are described below In the
formul ae that follow RDto R3 are as defined in fornmula (1) above unl ess

O ehonace (&g prodish SociBR kSl RS b et Bl e

Thus dcor di exjdation if effectegrusing @ WOpemdfamaempbuﬁd)rsnnraaSIpotasgiume

prepared  peroxymbEdosulfafd (iKHbwh 88 MXBHE™PanbAh8Weaciol s carried out in a
solvent, such as an aqueous alcohol, (e.g. aqueous methanol), and at between
-78°C and ambient temperature.

According to another process (C) compounds of formula (1) may be prepared by
10 interconversion, utilising other compounds of formula (1) as precursors.

Thus, for example, compounds of formula (i) wherein R' or R? represent
chiorine, bromine or iodine may be prepared from the corresponding compound
of formula (f) wherein R' or R? represent H, by treatment with an appropriate
halogenating agent (i.e. chloro-, bromo- or iodinating agent). Suitable agents

15 include the corresponding N-halosuccinimdes. Conveniently the reaction is
effected in the presence of a solvent, such as a halogenated hydrocarbon (e.g.
chloroform}, and at ambient temperature.

Compounds of formula (I) wherein R' or R? represent C,4alkyl substituted by
one or more fluorine atoms may be prepared from the compound of formula (1)
20 wherein R' or R? represents the corresponding Ci<hydroxyalky! by treatment
with a suitable source of fluorine. Suitable sources of fluorine include, for
example, diethylaminosulphur triflucride. Conveniently the reaction is effected
in the presence of a solvent, such as a halogenated hydrocarbon (e.g.
dichloromethane), and at reduced temperature, such as -78°C.

25 Compounds of formula (1) wherein R or R? represent C(O)H may be prepared
from the corresponding compound of formula (l) wherein R' or R? represent
C}_izOH by oxidation. Suitable oxidising agents include, for example,
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or a protected derivative thereof wth a conpound of formula (I1l)

R R2 10 or a protected derivative thereof. The reaction is
conveniently carried out in a sol vent, such as a polar sol vent
(e.g. acet onﬁéﬁﬁr i sopropanol ); at el evated t epeeyEpbéNiss € J-
refl ux; and ly in the presence of a base, such as an

al kali metal bicarbonate or carbonate ( 4. pot assi um carbonate). 15

Sui tabl e | eaving atons or groups in respect of Lg in fornmula (11) are

described in many st andard texts on organic chem stry, for exanple
in table 10.10 on page 357 of 'Advanced Organic Chem stry' by
Jerry March, W, ): l. cjated
by & person’ s ATEReff i) Ghgby 4%@@ t!woo%%ﬁ% s oftboiln R BBEAGHLF

| eavi ng gr oup & §eivent sishas 3 bajegenat lonrafom)aﬁnﬁgsemated

of RWto R3 (Qé}ﬂpé}gm(ébereﬂmpound of forrrul a (I) desired) and the
reaction condi tions enpl oyed. WO 96/ 3150

PCT/ EP9610143 1

According to ?ar?ouﬁ'g? %frfgrmula i ghm'rﬁggur?{iswo o??rutl G Fu}gaikgl and

pr epar e whereip $he bydroxy, greur-Sasiached & the,esrbpa "PMB' t6 the pyridine ring,

may be prepared by reduction of the compound of formula (i) wherein R* or R?
represent the corresponding aldehyde or ketone. Suitable reducing agents
include hydride reducing agents, such as diisobutylaluminium hydride.
Conveniently the reduction is effected in the presence of a solvent, such as a

10 halogenated hydrocarbon (e.g. dichioromethane), and at reduced temperature,
such as -78°C.

As will be appreciated by those skilled in the art it may be necessary or
desirable at any stage in the above described processes to protect one or more
sensitive groups in the molecule to prevent undesirable side reactions.

15 Another process (D) for preparing oompour_)ds of formula (I) thus comprises
deprotecting protected derivatives of compounds of formula (f).

The protecting groups used in the preparation of compounds of formula (l) may
be used in conventional manner. See, for example, those described in
‘Protective Groups in Organic Synthesis' by Theodora W. Green, second

20 edition, {(John Wiley and Sons, 1981), which alsc describes methods for the
removal of such groups.

Compounds of formula (Il) may be prepared from compounds of formula (V)

R’0,S
o
ST,

R

by conventional means.
25
Thus, compounds of formula (0} wherein Lg represents a halogen may be



R M or a protected derivative
ther—eof——vm-th anmoxidrstrng-agent —Conveni ent+y—the 5 - oxtdattonis
éf fected using a nonopersul fate conpound, such as potassium

per oxynonosul fate (known as OxoneTm) and the reaction is carried out in a

sol vent, 5%999515@ aqueous al cohol, (e.g. aqueous net hanop¢r/Epssib1 sk
bet ween -780C and anbi ent tenperature. According to

anot her process (C) conpounds of fornukg (1) nmay be prepared by 10

i nterconversion, utiliing other conpounds of formula (1) as precursors.
Thus, for exanple, conpounds of formula (1) wherein R or R2 represent

chl orine, bromne or iodine nmay be prepared fromthe correspondi ng conpound
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Conveni ent | yhydrecarbenl i &or i example, whereei.bemmdaentstbmnmesmeceeadhoa is

o0 ary ent -t Soranient 'maae‘g“ﬁygcgmmﬁ‘?(eﬁﬁ%m o) tiGniHe R e "7,
r epr esent CEW?WQ%W@QI?@G (89 hYd bromic gcid ipracelic@cid).uor i ne at ons may

be prepared fromthe conmpound of formula (1) 20 wherein R or
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represent C(dimetiyddioxisang apdrthgse described fin o r/-e OB Ehag..c d8Bbund of
formula (1) | 3pd4l Suitdble s0iphoasting agents includéisliphonyihuiidss, isuch as.

Sui tabl e oxi gi3h O¢diGHHes (£ HHSthahiuisticHiRiioride). The sulphonylation is
conveniently effected in the presence of a base, such as an amine (e.g.-
15 triethylamine); and in a solvent, such as a halogenated hydrocarbon.

Compounds of formula (V) may be prepared from compounds of formula (V1)
. v .
s
R° O M)

by treatment with an alkali sulphinate, such as a sodium sulphinate.
Conveniently, the reaction is carried out in a polar solvent, such as dimethyl
20 sulphoxide, and at elevated temperature.

Compounds of formula (lIl) are either known compounds or may be prepared by

literature methods such as those described in, for example, J A Turner, J. Org.

Chem., 1983, 48, 3401, M Malinowski, Bulfl. Soc. Chim. Belg., 1988, 87, 51, W

O Siegl, J. Het. Chem., 1981, 18 1613-18; or F.Trecourt et al, J. Chem. Soc.,
25 Perkin Trans.1 1990, 9, 2409-2415,

Compounds of formula (V1) are either known compounds or may be prepared by
literature methods such as those described in, for example, N Seko et al, Chem.
Pharm. Bull., 1991, 39, (3), 651-7, or | Lalazon et al, J.Med.Chem. 1971, 14,
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manganese (1V) oxide. Conveniently the oxidation is effected in the
presence of a solvent, such as a hal ogenat ed hydrocarbon (e.g.
chl oroform, el evat ed tenperature (eg. refl pEl/EPIS01438
Compounds of "Tornula (1) wherein RWor R2 represent’' C. 4hydroxyal kyl, and
5 wherein the hydroxy group is attaglyed to the carbon linked to the
pyridine ring, may be prepared by reduction of the conpound of
formula (1) wherein RWor represent the correspondi ng al dehyde or
ket one. Suitable reducing agents I ncl ude hydri de reduci ng agents,
such as diisqug |l um ni um hydri de. Conveniently the reduction is
effected in the presence of a solvent, such as a 10 hal ogenat ed

stch e - 780cCaMpounds of REA VY or iedhy EENERGs, RRREH el Be preparen. oy
it may be necesingrgonventional chemisins iferagxample chemistry gpalogous o dhab kerein

descr | bed pr oggsatied for Hisir8phraib o bofBognds of formulagghsiti ve groups in the
nol ecul e to prevent undesirable side reactions. 15 Anot her process (D)

brot bot Bd der CREy itepeietes dRitfioes spbys ré #Ehb! S6ifipounds, ang RIPIEEC | 10
groups used i undaestond: thatael nevel intermediates berein form Juther agpects of the pe
used in convepiddumtlinVEilioA! - CoiMpourids offomimlac(Il)t drves (VY @pe ke cifitenmediates

"Protective G.ouyps in api ¢_Svnt hesiS. W G een, second 20
edition, (Johﬁ‘" 'ng?sﬁﬁ{ﬂ%ﬁﬂ@?' ‘ﬁﬂ?gﬁes g@‘qgé@%’}, bes met hods for the
removal of such groups. Conpounds of for rrul'ao(l |) may be, prepared
f r om conpound&asvenisntly, eomppunds of the invention are isolated following work-upzispthe

10 form of the free base. Pharmaceutically acceptable acid addition salts of the
compounds of the invention may be prepared using conventional means.

Solvates (e.g. hydrates) of a compound of the invention may be formed during
the work-up procedure of one of the aforementioned process steps.

The foliowing Examples illustrate the invention but do not limit the invention in
15 any way. All temperatures are in °C. Flash chromatography was carried out
using Merck 9385 silica. Thin layer chromatography (Tlc) was carried out on
silica plates. NMR was carried out on a Brucker 300Mhz spectrometer, using
CDCIls as solvent. Chemical shifts are given in § ppm with respect to
tetramethyisilane as internal chemical shift reference.  The following

20 abbreviations are used: Et = ethyl, s = singlet, d = doublet, t = triplet and m =
multiplet.
Intermediate 1
2-(4-Flu henyl}-1- anesulfonyl-phenyl}-ethanone
A mixture of the 2-{4-fluoro-phenyl)-1-(4-fluoro-phenyl)-ethanone' (3g) and
25 sodium methane sulphinate (1.58g) in dry dimethyl sulphoxide (10ml) was

heated to 105-110° under nitrogen for 18h. The cooled reaction mixture was

poured into water (500mi) and the mixture exiracted with ethyl acetate. The

combined organic extracts were adsorbed onto silica and purified by flash

chromatography eluting with ethyl acetatechexane (1:1) to give the title
30 compound as a white solid {2.1g).

m.p. 115-116°

'Ref: 1 Lalazori et al, J.Med.Chem. 1971, 14, 1138-40.



by ceonventional neans. 25 Thus, conpounds of fornula (1S) wherein
Lg represents a narogem may be —W5-9C01509
MP961 01433 13
prepared from conpounds of fornmula (M by treatnent with a hal ogenati ng
agent, at %gwterrperature and in a solvent, such as a ghlpkiphed
hydr ocar bon. exanpl e, Where Lg represents brom ne, the reaction is
conveniently effected with a brom natl@ agent, such as bromne in the 5
presence of a strong acid (e.g. hydrobrom c acid in acetic-acid).
Conmpounds of fornula (11) wherein Ig represents a suiphonate may be
prepared from conpounds of formula (V) firstly by oxidation to the .
correspondi l&ﬁ_n%%g%y . ketone, followed by treatment with a sul phonating
10 agen )| e OXI d| si ng aents i ncl ude for exanple, Pb(OAc)4,
di met hyl di ox¥-RRR0-SAG-TUAE e -phenyl)-etirganone em, 1984
49(171 3284A %IMI Qfsmbp I : §ﬁclhsas
sul phonyl chi S Su
conveni Znuﬁ‘éb?@c?'éaﬁmﬁég h%&t‘?@f*ﬁ;@%éﬁgsé&aﬁ? "é?FD %@i‘
trietflyl ani 8y, tregtad; with \Mﬁmbrgmw 43 haropg) naA esblikjalr mfabrbunne
Corrpounds OtaisiﬁWh%céii’é abRb(2kf) Was Baa6d ahs Abtrirg BuHtntad %r 4 ﬁwﬁ T e/l)

as
R/

mixture was diluted with_dichloromethane (35ml)Fand the solution was
with water, dried, and concentrated o give the title compound as a yellow solid

(2.0g).
10 m.p. 124-126°

Intermediate 3
3-Trifluoromethyi-pyridin-2-ylamine
A mixture of 2-chloro-3-trifluoromethyl-pyridine (5g), copper(1) iodide {5g) and
liquid ammonia (50mf) was heated in an autoclave at 80° (internal temperature)
15 for 28 hours. The cooled reaction mixture was slurried with
methanol/chloroform (1/1-250 ml) and filtered. The filtrate was absorbed onto
silica and purified by flash chromatography eluting with ethyl acetate/nexane
(171}, to yield the title compound as a white solid (1.4g).
m.p. 71-72°
20 MH' = 163
Tic Si0,, Rf 0.50 (ethyl acetatethexane (1/1)) detection UVIKMnO,

Intermediate 4

2-(4-Fluoro-phenvl)-1-{4-methanesuffanyl-phenyl)-ethanone

A mixture of 2-(4-fluoro-phenyl}-1-{4-fluoro-phenyl)-ethanone (10.0g) sodium
25 methanethiolate (3.0g) and dimethyl sulphoxide {10ml) was heated at ~100° for

Bh under nitrogen. The cooled mixture was added to water (250m|), stirred for

10 min and filtered. The resulting solid was crystaliised from isopropanot

(100mt) twice to give the title compound as a white sotid (5.0g).

m.p. 143-144°

30 Intermediate 5
2-Bromo-2-(4-fluoro-phenyl)-1-(4-methanesulfanyl-phenyl)-ethanone
A solution of 2-(4-fluoro-phenyl)-1-(4-methanesulfanyl-phenyl)-ethanone (4.8g)
in dichloromethane (75ml) and acetic acid (30ml) at 0° containing 48% HBr (15
drops) was treated dropwise with bromine (2.6g), in acetic acid (éml). The



by treatnment with an al kali sul phinate, such as a sodi um sul phi nate.
Conveniently, the reaction is carried out in a polar solvent, such as

di met hyl 20 sul phoxi de, and at el evated tenperature.

Compounds of fornula (111) are either known compounds or may be prepared by

literature m%%g sogiCh as those described in, for exanple, pepepbsloidsd . J-

Og. 1983, 48 3401; M Malinowskd, Buit. S=c Chim Beig.,
1988, 97. 51; W 0 Siegl, J. Het¢gChem, 1981, 18 1613-18; or

F. Trecourt et at, J. Chem Soc., 25 Perkdn Trans. 1 1990, 9

2409- 2415. Compounds of fornula (VI) are either known conpounds
or _may be prepared by literature nmethods such as those described

iGEi‘L-];f)roreX?nEL azon et Mém%mn atrg%h%ﬂﬁbe@fuﬂeforéﬁg&ﬁgﬁéwog

PCT/ EP96/ 014389 loromethane (100mﬂ ang washed with water (2 x 100mlj4 The dried
1138- 40. (MgSOJoompenicdphase Wwas raviapofated and iheotesiduedwas trititatedewith

thereof may b _&ngs ks for exanple
chem str anaIe"‘i')8é)rﬁi)é{r‘%i;I ?h l)ﬁ)?el n cri gmgggglr'éwiég)pr eparati on
of corrp%nds IR A §°(I) 5 Certain intermnmedi ates descri bed
above are nov@ﬂecsmcmmmemm?meeoemv KMnO,, isoptopancit ood t hat all
novel internediates herein formturther aspects of the pr esent

o sforrrula (rr) and (1V) are key internedi ates

and represent ascts o t he present |nvent|on. .
Conveni ent |y, S Aanesulfanyl-pher ! ork-up in

the 10 f or‘soulef r of bmaylb-y-(ae‘uethhnbélﬂfl-ﬂuﬁ%l.t i on
salts ofg the ethanone (&B&PQ&H“Q? Im,yna 'f(gfbmamn fle gﬁﬁﬂ@w& iy

i nver si on. Oonm

convent i onal oun
i nventi on may ngp SitrRaenfer i2h,an left at emperature fo 16h The solutlon was

evaporated and the residue purified by flash column chromatography eluting
with diethyl ether (applied in CH2Cl.) to give the title compound as a white solid
(1.6g).

16 m.p. 115-118°
Tic Si0, (Et,0) Rf 0.5 det u.v., isopropanol.

Intermediate 7

8-Chloro-3-{4-fluoro-phenyl)-2-(4-methanesulfanyl-pheny!)-imidazof{,2-
alpyridine
20 n-Butyllithium in hexane (1.6m; 0.35ml) was added dropwise to a solution of 3-
(4-fluoro-phenyl)-2-(4-methanesulfanyl-phenyl)-imidazo[1,2-a]pyridine (167mg)
in tetrahydrofuran (2mil) at -78° under nitrogen. The solution was stirred at -78°
for 1th and was treated with hexachloroethane (142mg) in tetrahydrofuran
(0.25ml). The solution was allowed to warm to room temperature during 30 min
25 and water (2ml) was added. The mixture was extracted with ethyl acetate {2 x
5mi) and the dried (MgSQ,) extract was evaporated to give the title compound
as a cream solid {180mg).
m.p. 148-149°
MH® = 369

30 Intermediate 8
3-Methyisulfa idin-2-vlamine
A solution of 22-dimethyl-N-pyridin-2-yl-propionamide’ (890mg) in dry
tetrahydrofuran (30ml) was cooled to -78° and treated with a solution of n-butyl
lithium (6.25 ml,1.6M). This solution was stirred at 0° for 4 hours and a solution



t he work-up procedure of one of the aforenentioned process steps.
The—fottowng Exanptes—ittustrate—the-i nvert+ofr—but do net—t+m-t—the

i hvention in 15 any way. All tenperatures are in [err]C Flash

chr omat ogr aphy was carried out using Merck 9385 silica. Thin | ayer

chr omat ogr r?‘éigg? was carried out on silica pl W Was
carried out ucker 300Wvhz spectroneter, using err] as
solvent. Chemical shifts are given in [19rr] ppmw th respect to

tetranmet hyl silane as internal chem cal shift reference. The follow ng 20

abbreviations are used: Et = ethyl. s = singlet, d = doublet, t = triplet
and m = mul tiplet. Internediate 1

2- (4-Fl - - (e f - = et h A
mxture of 1 ﬁ*;ﬁ@ﬁ‘%*ﬁr*ﬁ1sa&’?fa¥§¥£%?;fe?%.t§€¥+xﬂﬁ§@ Vi VB e i
25: s odrontinuedhatrembienbtamparatura. T3l minutes,y 2N lerig aeidx(i1md)
(Lo, s e et it e, 008t ol it 1
it are oxt r 20 niERAe 5 (15 e WRgle el Foflol RCh NaRER oThd, Fopled
extrac®s wer meaction misure:was made basiciby agdition iof solid potassium carbonate. The
chr omat ogr apBysiglritduré wis' BxtRicied witheathyFadét@ @ sl the bfpablic'8xthdif wds' | © 30
oo R ARG o i et s B St s o
15 flash chromatogrphyeliting with ethyl acetate/oyclohdg)anel (d1) @asEheolplriess
(4- met hanesupi pgadmgheny! ) - et hanone A solution of the
2-(4- idhuor oﬁn_yj@- 1- (4- net hanesul f onyl - phenyl ) - et hanone (1.69)
in di Chloro an 1(30n1) and gl acial acetic acid (15m) was cooled to 0O 5
and treated Wic; 8i03Rf 048, (@thy acetatalcytigidxane(if))) détextibnuivo, KMAORr oni ne

875 ' 2 i irri ti d f 4 h :
gl'he ng) in atﬂbf.g@%ﬂwégﬁg}?‘n%ﬁwd% 'ﬁlglﬁﬁ)l rring continue or ours

m Xt ure was ronet hane (35n) and the

sol uti on was washed with water, dried, and concentrated to give
the title colmtermediate @n yel | ow solid (2.0g9). 10 m p.
124-126[ err]3(4-Fiy enyl)-2-{4-methanesutfonyl-pheny!)-imidazol1.2-alpyridine-8-

15 carboxylic acid methyl ester
A solution of 2-bromo-2-(4-fluoro-phenyl)-1-(4-methanesulfonyl-phenyi)-

ethanone (700mg), and 2-amino-nicotinic acid methyl ester (287mg) in dry

acetonitrile was heated at reflux overnightt The reaction mixture was

concentrated onto silica and the title compound obtained by flash
20 chromatography eluting with ethyl acetate:cyclohexane 5:1 as a yellow solid

(176mg).

MH' = 425

Tic, Si0, Rf 0.21 (ethy! acetate:cyclohexane 5:1) detection uv

intermediate 10

25 8-Acetyl-3-(4-fluoro-phenvl}-2-(4-methanesulfanyl-phenyl)-imidazo[1.2-
alpvridine
n-Butyllithium in hexane (1.6m; 0.5mi) was added dropwise to a sclution of 3-(4-
fluoro-phenyl)-2-{(4-methanesulfanyl-phenyl)-imidazo{1,2-a]pyridine (250mg) in
tetrahydrofuran (3mil) at -78° under nitrogen. The solution was stirred at -78° for

30 1th and was treated with N-methyl,N-methoxyacetamide (90mg) in
tetrahydrofuran (0.25ml). The solution was allowed to warm to room
temperature during 60min and water (10ml) was added. The mixture was
extracted with ethyl acetate (2 x 5ml) and the dried (MgSO,) extract was



I nternedi ate 3 3-Trifluoromethyl -pridin-2-ylam ne A
m xture of 2-chloro-3-trifluoronethyl-pyridine (5g), copper(1l) iodide (59)

and liquid ammonia (50M) was heated in an autocl ave at
80[err](internal tenperature) 15 for 28 hours. The cooled reaction
m xture Waswo%srﬁiobEd W th met hanol / chl or of or m ptrkedsniiaisl ) and
filtered. The filtrate was absorbed onto silica and purified by
flash chromat ography eluting with ethyl 4gcet at e/ hexane (1/1), to
yield the title conpound as a white solid (1.4qQ). mp. 71-72 20
M err] = 163 Tic SiJerr], R 0.50 (ethyl acetate/hexane (111))
detecti on UV/ KVMn( err ] Interrredi ate 4

2- (4-Fl uor o- hgpydgrafe pl '&’-Lla e&hm&oa@sn utin 7»)}3ih><ture
f 2. (4-f _1- (4 . 1
o (o e i

-100[err] forMH*=377 8h under mtrogen The cool ed m xture was added to

wat er (250m )4 T, 10 min and filtered. The resulting
solid was cryg{%ﬁq’éggo?r%gr?\? sopr opanol (100m ) twice to give the
title conpound as a white solid (5 y) . mp. 143-144[err] 30

| nter meSli at e Example 1 2- Brom) (4 fl uoro- phenyl) 1
- (4- met hanesuhfany 5 arf Hh 4 2Q]
2(4f|uorop. 21| :

i n di chl or omefn&aktipn ;¥ the, d-breme-(4-igra-nhepl) eihanesuleberivipheny)-4sv
HBr OI( %gm ) ethandhe (233mgjsarid 2-alminbpyriding (SOmg) tmwmmmewagmteu acet |60
aci :

sol ution was Efq r re&"é?hb }'he refgtlon mlxtu? w?s adsorb%ed onéorgllca anf,(?u"gﬁd by

di | ut e®@wi t h flash chromategraphyeltiog wah@ﬂm@sma}ewqxa e litle, compound.as @ x
100n1) The daeyihsond(m()mg)(l\/gSOﬁl) organi ¢ phase was evaporated and the
resi due was tMﬁ"u-fééf’Q with

m.p. 198-200°

Example 2
15 4-Fluoro-phenyl)-! hanesulfonyl-| -methyi-imidazo[1,2-
a]pyridine ' '
A solution of the 2-bromo-2-(4-fluoro-phenyl)-1-{4-methanesulphonyl-phenyl)-
ethanone (233mg) and 2-amino-3-methylpyridine (68mg) in dry acetonitrile
{10mi) was heated at reflux overnight. The reaction mixture was adsorbed onto
20 silica and purified by flash chromatography  eiluting  with
dichtoromethane/methanol (19:1) to afford the title compound as a pale brown
solid (61mg).
MH"* = 381
m.p. 180-182°

25 Example 3
3-(4-Fluor 1}-2-{(4-methanesulfonyi-phe -trifluoromethyl-imidazo[1,2-
alpyridine
A solution of 2-bromo-2-(4-fluoro-phenyl)-1-(4-methanesulphonyi-phenyl)-
ethanone (742mg), and 3-trifluoromethyl-pyridin-2-ylamine (324mg,) in dry
30 acetonitrile containing potassium carbonate (276mg) was heated at reflux
overnight. The reaction mixture was concentrated onto silica and purified by
flash chromatography eluting with ethyl acetate, to give a yellow solid. Further



di et hyl et her (30n1) to give the title conpound as a white solid (4.5g). 5
M P II7-IT9[erTy- Ti c—Sroferr] (EBferriOthexane—t—31—R——6—6dot-
u.v. KvMhgerr] isopropanol. Internmediate 6

3- (4-Fl uor o- phenyl ) - 2- (4- met hanesul f anyl - phenyl ) -i m dazo[ 1, 2- al pyri di ne

A sol uti oo dfzysee- Or onD- 2- (4-fl uoro- phenyl ) - 1- (4- met hane petrfEpamragsneny! ) -
10 et hanone .0g) and 2-am nopyridine (1.29) in acetonitrile (25m)
was refl uxed under nitrogen f¢9 2h and | eft at roomtenperature
for 16h. The sol uti on was evaporated and the residue purified by
flash col um chromat ogr aphy el uting with diethyl ether (applied in
CHerr]C[err]) to give the title conpound as a white solid

(1.69). 15 purifmaﬁon B}ﬁ'eéu%taﬂlsatlon fron] bﬁop‘anci-er yieldet {He fitld tombolin® adet

u.v., isopr I nt er nedi at e
8- Chl or o- 3- (%qﬁ”m t@ﬂml 2- (4- met hanesul fanyl - phenyl ) -i m dazol[ 1, 2-
al pyridine 20.p. 260-261Butyl lithiumin hexane (1.6m 0.35m) was added

((jzo]E)}M se tohﬁ-\é’l ftﬁ- lg H}ESBO N6.2, §,7.3 12 a] d

ro-p - anesu e E#' , 2-a] pyri di ne
(167 Caibus 'ﬁzé Wfﬁsofur ?gyJZnﬁ i}' J%F] ? nder nitrogen. The
sol ution wasMHf =r438d at - 78 for 1h and was treated with
hexachl or oet 1A£025 @@‘H (0.25m ). The sol ution
was al | owed -itg‘gnsv\gzmét?o rogéih*l erature ur| ng 30 mn 25 and wat er

(2mM) was aﬁgd !lee m xture was extracted with ethyl acetate (2 x
5m) and th Sqlerr]) extract Waslevaporated to1g| ve the title

conpound 4-Fluagc - ph
g/H[Ng H]dyl §u|3 fGR svo’ﬁgho\?r of ltﬁé Q-Bﬁh&hqﬂuoro—phenyw-(4-methanesu:phonyl-pheny1)-
> - di e hy| SREDRTR) fR4H a2 emethyimyriding; esig)”h, Sgetpritste 1omi
t et r ahydr of uwasihéa@eciat m&sx tovA&howrs. -Tres cooled aeactioncmbidure\was absaerbedt | on
of n-butyl onto sifica and fhe! lotitbthed By flast? cHidmatodfphy! blutiRg at
Oferr] for 4wiﬂ'9 yla Qatelﬁexane (?Pn as a buff solid (105mg).
15 m.p.194-196°

MH' = 381

Tic, SiO,, Rf 0.26, (ethyl acetate/hexane {2/1)) detection u.v.

Example 5
8-Chloro-3-{4-fluoro-phenyl}-2-(4-methanesulfonyl-phenyl}-imidazo[1.2-
20 alpyridine
A suspension of B8-chloro-3-{4-fluoro-phenyl)-2-{4-methanesuifanyl-phenyl)-
imidazo[1,2-a]pyridine {150mg} in methanol {(8ml) and water {2mi) was treated
with Oxone ™ (561mg) and stirred for 2h at room temperature. The resulting
suspension was treated with water (50ml} and extracted with ethyl acetate (2 x
25 50mi). The dried (MgSQO,) extract was evaporated and the resulting solid was
treated with boiling isopropanol (8mi) for {10min) cooled and filtered to give the
title compound as a white solid (85mg).
m.p. 242-244°
Tlc SiO; (Et;0) RF 0.5 det u.v., KMnO,
30 MH' = 401



17 . of di melhyl di sul phide (235ng) in tetrahydrofuran (5m) was

added and stirring "tontinued at anbient tenperature for 30
m nutes. 2N Hydrochloric acid (1m) was added and the sol ution
concentrated in vacuo. A mixture of the residue and 2N

hydrochl ori cpafdelidedom ) was heated at reflux for 4 hours. pegepssRheE S
reaction m xture was nade basic by addition of solid potassium carbonate.
The basic m xture was extracteggwith ethyl acetate (15nm),the
organi c extract was dried (Na2SO4) and absorbed onto silica. The
title conpound was obtai ned by flash chromat ogrphy eluting with
et hyl acetate/cycl ohexane (111) as a colourl ess oil (490ny). 10
MH = 141 ampleie. SiJerr], Rf 0.48, (ethyl acetatelcyclohexane(1/1))
) J

detection u. v, Chem
1983, 48 3401

[ =g =t Sg= 1163 DL . t »
3- ( 4- Fl uor o- pimidazal1 2-alowidin@nesul f onyl - phenyl ) -i m dazor[ 1. 2- a] pyri di ne- 8-

15 car boxxl squfisr &f IRitfaRyl-pyridin-2-y 140! Mg) Und 2-bromo-2-(4-
R oy s bk e i e

acetonitrile {tmlhoneasetheated af [refiwooyemight: . THEheooieak reactioni mibxure was

concentr at ed &4 bhicPsificd ahd thé tilie Rof! d' by §dsh ehhdrisid |
e uu et VA o Sl oA o 1

acet at e: cycl ofmgx 224-226P) det ecti on uv I nternmediate 10 25

8- Acet yd - 3- (4pp{*wof43 phenyl ) - 2- (4- net hanesul f anyl - phenyl ) -i m dazo[ 1. 2-

al pyridi ne ~ D-Butyllithiumin hexane (1.6m O.,5n) was added
oy et o aTicoSiRs B B0 (atyh Acstatertyclohaxane(1H)) dbteClion v MiinG,

fl uor o- phenyl) - 2- (4- et hanesul f anyl - phenyl ) -i m dazo[ 1, 2- a] pyri di ne (250ng)
in t ofuran (3m) at -78[err] under nitrogen. The solution

Wij-fhidazof1.2-

{e

N- met hyl N- et T : Y 0.25m).
The sol uti on ¥ *owed to warmto room tenperature during 60mn
and wat®r (10Ai 3olution af dbromtwpyridiri2ylemined (173 mg) ank t2-bromed2:#-fltor-hy |

acetate (2 X pidnylf{d-ithaHdstfforylpREH))-8itiahdré (37F mg) in acetonitrile (15mi)
was heated at reflux overnight. On cooling to room temperature the title
compound crystallised from solution and was isclated by filtration as a white
solid (241 mg).

20 m.p 266-268°

MH* = 446
Analysis: Found : C,53.5H,3.0;,N,6.2,F 4.3;5,7.1
C20H1BrFN2O.S Requires: C,53.9;H,3.2;N,6.3;F,4.3;S,7.2%
Tic, SiO,, Rf 0.61(Ethyl acetate/cyciohexane(2/1)) detection u.v., KMnO,

25 * Ref: M.Malinowski,Bull. Soc. Chim. Belg. 1988, 97, 51
Example 8
8-Fluoromethvi-3-(4-fluoro-phenyl)-2-(4-methanesulphonyl-phenyl}-imidazo[1.2-
alpyridine
A solution of 3-{4-fluoro-phenyl)-2-(4-methanesutphonyl-phenyl)-imidazo[1,2-
30 ajpyridine-8-methanol (200mg) in dichloromethane (10mi) was added to a

cooled solution of diethylaminosulphur trifluoride (0.067 ml) in dichloromsthane
(4 ml) at -78° over 5 minutes. The solution was allowed to warm to room
temperature over 30 minutes, Water (15 mi) was added cautiously with stirring,
the organic phase was separated, dried (Na,SO,) and absorbed onto silica.
35 The fitle compound was obtained by flash chromatography eluting with ethyi



18 - evapor at ed. The residue was purified on a colum of silica,

el utTngwth trexane: diethytether (S-H—to—gt ve—the—ti-t+e—corpound
asacreamsolld(130ng) WH = 377 Tlc SI2 (Et[err]O Rf
0.9 dot u.v. 5 Example 1

3-(4- Fl uor og - 2- (4- met hanesul f onyl - phenyl ) -i m dazo[ 1 I ne
P w1k
A sol ution o

2- brono-2-(4-fl uoro phenyl ) - 1- ( 4- et hag%'sul phonyl - phenyl ) -

et hanone (233ng) and 2-am nopyridi ne ( in dry acetonitrile was heated
at reflux overnight. The reaction m xture was adsorbed onto silica
and purified by 10 flash chromat ography eluting with ethyl acetate to

afford the tigdgfy 8@% (f11) as a v@(ﬁ@ﬁﬂ& g‘i‘ was ¥Rer purified by M =
3 €A Fl uor o- mﬁ%«mmmmmmwﬁ m@mtnweﬁmazor[l ..
al] pyridine m.p.221-282%0l uti on of the

2- brono-2-(4 Qr phenyl)-1-(4- nethanesulphonyl-phenyl)

et hanone (23 rrg) 2- am no- 3- net hyl pyri di ne 8rg in dry acetonitrile
(10 n P was Mﬁ!ﬁﬁ?mﬂ@fl ux ovenPdi H3%e NB&F.IA M8 Aure was adsor bed

onto 20 cz$HleFmozsawhmmBur iG,68.3; H,405; N,745 IF;9.5C 8/8:08%09r aphy
el uting W th di chl or onet hane! met hanol (191 to afford the title

conmpound as 3 solid (61ng). VH = 381
|

m p. 180- 182[FE Z _— i

3- (4- Fl uor o- p&t LAl ih 2 A it AP <m0 igazell.2; i dazo[ 1
. 2- mgh ne A sol ution of

2 bro 2-(4- I"fﬁ}h N - -

et hangge (74 r;r‘g ghg Lﬁ? rreith% yllr\éi(;@ -Ylamn b)b '?32?&54 Sluoro

30 acet o F'Y'D'é'@dﬁ?%!i\aﬁp phen -emaaeﬁat Ztme)) e sBqekonitsie at

refl ux (15mi)\contsinihy poﬁmmneealbbnateﬂma wig) wasshested abtefRik ovenigiat.

silica and pyijef {dfled nixture was absorbed onto silica and the title compound obtained
by flash chromatography eluting with ethyl acetate/cyclohexane (1/1) as a white

15 solid. Crystallisation from propan-2-ol (10 ml} yielded white crystals (136 mg).
m.p. 228-230°
MH* = 395
Analysis Found: C666; H4.7; N69; F48; 82
C2H1oNoFO,S Requires: C,67.0; H.4.85, N,7.1; F 4.8, S8.1%

20 “ Ref: W O Siegl, J Het. Chem. 1981, 18, 1613-18
Example 10

4-Fluoro- 1)-2-(4-methanesulfonyl-pheny])-imidazo[1,2-alpyridi -
carbaldehyde
A solution of the [3-{4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl)-imidazo[1,2-
25 ajpyridin-8-yl}-methanol (500mg) and manganese (V) oxide (1.32g) in
chloroform (50ml) was heated at reflux for 16 hours. The cooled reaction
mixture was filtered and the filtrate concentrated onto silica. The titie compound
was obtained by flash chromatography eluting with ethyl acetate/cyclohexane
(4/1) as a bright yellow solid (315mg).
30 MH' = 395
Analysis Found: C,63.71; H,3.55; N,6.89; §,8.07;
C21H:1sFN2O»S Requires:  C,63.95; H,3.83; N,7.10; S,8.13%.



flash chromat ography eluting wwth ethyl acetate, to give a yellow solid.

Furt her 19
purification by recrystallisation frompropan-2-ol yielded the title
compound as yel l ow crystals (210ng). m p. 260-261

Anal ysi s C57.7;, H3.0;, N6.2; S,7.3 5 PCT/EP96/01438
C[err]H[err]gf@”ﬁﬁt’err]Qerr]S Requi r es: C 58.1; H 3.25;N,6.45;S,7.4%
VH[ err] 435 Tlc, Sigerr], Rfe®.25, (ethyl acetate) detection
u. v. Exanpl e 4

3- (4-Fl uor o- phenyl ) - 2- (4- net hanesul phonyl ) - 7- et hyl -i m dazo[ 1, 2- a] pyri di ne
10 A solution of the

2- br ono- 2(4-f uor o- phenyl) 1- (4- et hanesul phonyl - phenyl') - et hanone
(233ng) and 2-Edaniple 4 nethylpyrldlne (68ng) in acetonltrlle 10m)

was heated at ‘ £ e Vas absor bed
onto silica a BT OgT aphy,

el uting et ate/ hexane (1/ 1), as a buff solid (105ny).
(15t ol m pf 1t94/& 19éoiution Wﬂ%phenylﬁ{%hn&tﬂf@?ﬁhe@)-@nﬁhyl—

e cet at e/ hexa ctian. u
8- Chi or 8.3 (4 W‘F?&P@'e g '&P@%%E’i’ﬂf‘?’% |‘%H¥%%%§i’8hs§"’ 20
a] pyri di ne N-bromosuogmp 3 mg@) in one portion at ambient temperature, and the
8- chl or o- 3- (4vbuleh dgsatwaﬁlshnad(we FRgIRA AGEer (B0Yhi) Wit added and the organic

el e G e b o4 8. o Gl il

treat ed

t enperat ure. Was cbtained by flash chromatogeapby seluling\with: ¢yslohexang/ethyl\acetate
(50n) 4@nd ext(qggtag@%ﬁ@sa;dmbs%cpt ate (2 x 25 50m ). The dried

(MgS™4) extract vv?.g %\2%? ed and the resulting solid was treated
wth b0|I|ng| % I ) for (10mn) cooled and filtered to give the
title cormouncMHs-dSWm te solid (85ny).

Tiec, SiO;, Rf 0.22(Ethyl acetate/cyclohexane(1/1)) detection uv, KMnO4

Example 12
15 8-Ace 4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl}-imidazo[1,2-

alpyridine
A suspension of 8-aoetyl-3-(4-ﬂuoro-pheny|)-2-(4—methanesulfanyl-phenyl)-
imidazo[1,2-aJpyridine {130mg) in methanol {8ml) and water (2ml) was freated
with Oxone ™ (436mg) and stirred for 3h at room temperature. The resulting
20 suspension was treated with water (50ml) and extracted with ethyl acetate
(50mi). The dried (MgSQO,) extract was evaporated and the resulting solid was
treated with boiling isopropanol (3ml) for (10min), cooled and filtered to give the
fitle compound as a white solid (85mg).
m.p. 236-237°
25 Tle Si0, (Et;0) Rf 0.5 det u.v., KMnO,
MH" = 401

Example 13
6-Bromo-3-({4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl}-8-methyi-
imidazof1.2-alpyridine

30 A mixture of 1-amino-4-bromo-2-methylpyridine (500mg), 2-bromo-2-(4-fluoro-
phenyl)-1-(4-methanesuifonyl-phenyl)-ethanone (1.0g) and acetonitrile (10mi)
was refluxed under nitrogen for 20h and evaporated. The residue was triturated



m p. . 242- 244 Tlc SiJerr] (Et[err]O RF 0.5 det u.v., KMO4 30
VH erT—=201 : 26— -
Exanple 6

3- (4-Fl uor o- phenyl) - 2- (4- net hanesul f onyl - phenyl ) - 8- net hanesul f anyl -

im daZO[ 1. 24 i ne A sol ution of PCT/EP96/01438
3-net hyl sul Tanyl -pyri di n-2-yl am ne (140 ng) and 2-brono-2-(4- 5

fl uor o- phenyl) - 1- (4- et hanesul f onyl - | ) - et hanone (371 ng) in
acetonitrile (15m ) was heate at reflux overnight. The cool ed
reaction m xture was absorbed onto silica and the title conpound
obt ai ned by flash chromat ography eluting with ethyl

acet at e/ cycl QiR eyl E‘I'?e}_l(?é ﬁi f Obigled Hod fﬁ,ﬁd] The procdBile wes' 226
acet at e/ cyclm give ggpowder( Mm@k anpl e 7
8- Br ono- 3- (AMH w461 phenyl )-2-(4- et hanesul fonyl - phenyl ) -i m dazo[ 1. 2-

a] pyridine 1 d|n 2-ylam ne[err] (173 ng) and
2- br onp- 2- (45*3%182?_5{%95%&31% yI'?qDKM'i et hanesul f onyl - phenyl ) - et hanone

(371 M) in acetonitrile (15m) was heated at reflux overnight On
cooling to rwrature the title compound crystallised from
sol ution and S ‘ 3 S - glid (241 np).
20 =TT ] 3 Rt S-=£- Found:
C535H30§h¥ﬂ§-‘.ﬂ,.F43871 C[err]H[err]BrFN[err]qerr]S
(Rgﬁﬁlres tCA& yﬁdﬁaei‘msoQ andl%-&g[ﬁmo- 2i4Ifiebfdphe FT“D 61
ylnyaceta
et - 1R N 1 Ve é‘thﬁ*@ﬂ@@i@ 458&@; iy ottt (125

oontammg sodium bicarbonate (2 ) was heated at reflux overnight. The
mixture was filtered hot and the filtrate left to cool to room temperature. The title
compound crystallised from solution and was isolated by filtration as a yeliow
solid (3.58g).

15 Tlc SiO; Rf 0.34 (ethyl acetate/hexane, 1.3:1) detection u.v., iodine
'H NMR 3.04(3H,s,CH5S0,-), 3.1 6(3H,s,CH,CO-), 6.90(1H,t,J=7.0Hz,H-6),
7.31(2H,t,J=8.8Hz) & 7.45(2H,dd, J= 5.2Hz,8.8Hz) - CeH.F-, 7.85(2H,d,J=B.4Hz)
& 7.91(2H,d,J=8.4Hz) - CeHlSO,, 7.93(1H,dd,J=1.1,7.0Hz, H-7), |
8.02(1H,dd,J=1.1,7.0Hz, H-5).

20 ® Ref: F.Trecourt ef al, J. Chem. Soc., Perkin Trans.1 1990, 9, 2409-2415

Example 15

[3-{4-Fluoro-pheny{)-2-(4-methanesulfonyi-phenvl)-imidazof1 2-a]pyridin-8-yl]-

methanol

A solution of 3-(4-fluoro-phenyl)-2-(4-methanesuifonyl-phenyl)-imidazo[1,2-
25 a)pyridine-8-carboxylic acid methyl ester {1.85g) in dry tetrahydrofuran (130ml)

was cooled to -78° and treated with diisobutylaluminium hydride (17.4ml;1.0M

solution in dichloromethane). Once the addition was complete the mixture was

allowed to warm up to 25° and stirring continued for 2 h. Methano! (80ml) was

added and the mixture concentrated onto silica. The title compound was

i 30 obtained by flash chromatography eluting with
dichloromethane/ethanol/fammonia, 100/8/1, as a white foam (1.54g).
MH' =397

Tle (Si0z) Rf 0.28 (dichtoromethanefethanol/ammonia, 100/8/1) detection U.V.



Exampl e 8

8- Fl uor onet hyl - 3- (4-fl uor o- phenyl ) - 2- (4- net hanesul phonvl - phenyl )-im dazo[1l. —
2- a) pyridi ne A sol ution of

3-(4-fluoro-phenyl)-2-(4-nmet hanesul phonyl - phenyl ) -i m dazo[ 1, 2- 30

a] pyri di ne- S WEh | (200ng) in dichloronethane (10m ) was pwadedsdidss

cool ed solution o0 I et hyl am nosul phur trifluoride (0.067 m) in

di chl or onet hane (4 nl) at -78 oygr 5 minutes. The solution was
allowed to warmto room tenperature over 30 mnutes. Water (15 ml)
was added cautiously with stirring, t he organi ¢ phase was
separated, dried (Na2SO4) and absorbed onto silica. 35 The title
conmpound was o ' y flash chromat ography eluting with ethyl

21 EidhiE e ) i d uby

further purifiga 13440 - A iw UL ‘_ IQSUY :

%bgl d|5ng Wmte%ﬂ% ng) m p. 221222 M—|[err] =
o g 8 A i aed wﬁ%ﬁw.mm&ﬁ%zi@?iﬁfﬁtf

S, 8. 05%5 -
(4- FI uor o- phem") Rdoﬁﬂimtéfadl&ab UtyRilurhiniune hydnide’ (.0 Wl idighiorometiane| 1mG-
Y 5ot ot 3 af‘gs& M&%&é Aol Bl W&aﬂi@ﬂekﬁa&m&w
phenyl ) - 1- (4- nexesa3id Juingtesny Methane) | (10cmhawas @dded inngne jperipn-@pd; stming
(15m ) cont ai n¢dlinR@d 66 Btﬁmﬁéﬂ’ Bomainates. SPhapeaction Mmbmiredwas absdrbed onto

U o elmoundslize apd e i BmBbd"obial B M Eratifodtibhf BiRE b, 1,

acet at e/ cycl ohethyracetate s awhite splid 9209ng) solid. Crystallisation from
pr opan- 2- ol (1,9‘511201_2034: ded white crystals (136 ny). m p

228-230[ err] = 395 ysi s Found: ' C, 66. 6;
H 4.7, NG6.9; .E'&%'Ozg@% melacatatﬁ%e}??ﬁﬁl' Nerr]FQ err] S Requires:
C,67.0, H 4.85 N 7.1, F 4.8, S8.1%

15 Example 17 - Tablets
~a) Compound of the invention 5.0mg
Lactose 95.0mg
Microcrystalline Cellulose 90.0mg
20 Cross-linked polyvinylpyrrolidone 8.0mg
Magnesium Stearate 2.0mg
Compression weight 200.0mg

The compound of the invention, microcrystalline cellulose, lactose and cross-
linked polyvinylpyrrolidone are sieved through a 500 micron sieve and blended

25 in a suitable mixer. The magnesium stearate is sieved through a 250 micron
sieve and blended with the active blend. The blend is compressed into tablets
using suitable punches.

b) Compound of the invention 5.0mg

Lactose 165.0mg

30 Pregelatinised Starch : 20.0mg
Cross-linked polyvinylpyrrolidone 8.0mg

Magnesium Stearate 2.0mg

Compression weight 200.0mg



20 .- Jerr] Ref WO Siegl, J Het. Chem 1981, 18 1613-18
Exanpte 10
3-(4- Fl uor o- phenyl ) - 2- (4- met hanesuf f onyl ] - phenyl ) -i mi dazo[ 1. 2- a] pyri di ne- 8-
car bal dehyde A solution of the

[3-(4-fluorg-ph ) - 2- (4- et hanesul f onyl - phenyl ) -i m dazo] -

al pyridi nSV99$f'g hanol (500ng) and nanganese (1V) oxide %ﬁ@ﬁ%@lﬁ

chl orof orm (50m ) was heated at refl unggor 16 hours. The cool ed reaction

m xture was filtered and the filtrate ncentrated onto silica. The title
conpound was obt ai ned by flash chromat ography eluting with ethyl
acet at e/ cycl ohexane (4/1) as a bright yellow solid (315ng). 30

e or 11T SPrEhSH g Bfhan octost et frpelines g S b
22- together-ans granulated with water. The wet mass is dried and milled. The
5- Br on- 3- ( 4miagresiamd hstearate 2and- SR¥BINRES| pelyVinyipyRBlitdne’ - &R NStreened

i m dazo[ 1. 2- [ . . ut i o

S AT ior o- BRENGH 825D micren pisve SnRtibwed with the aranyie. . The resuitant biend

i m daz®[ 1, 2- is]qemprassad ysing suitable tabletpunchbesr m (20 nl) was treated with
solid N- br onosuccinimde (178 ng) in one portion at anbi ent

t enper at ur e, _and fh resulting solution stirred overni ght \Water
(50 M) was = ni c phase col | ected, dried
(Na[err]SOerr]) and absorbed onto silica. The title conpound was
obt ai ned by 8) ash cbempeundetthajnventionng wi t h B@mMBhexane/ et hyl acetate 10

(1/1) as a white sqlgctodel06 nm) . m mgzgdﬁ,sz[err] (dec)

VH er = 461 Tl | rr], Rf 0.22(
acet a{de/ cycl ohexan ?L?rﬁs)'&'gé%%féon uv, KI\/hOleé—&){'g Exanpl e 12
ill weight 200.0mg

The compound of the invention and pregelatinised starch are screened through
a 500 micron mesh sieve, blended together and lubricated with magnesium

15 stearate, (meshed through a 250 micron sieve). The blend is filled into hard
gelatine capsules of a suitable size.

b) Campound of the invention 5.0mg

Lactose 177.0mg
Polyvinylpyrrolidone 8.0mg

20 Cross-linked polyvinylpyrrolidone 8.0mg
Magnesium Stearate 2.0mg

Fill weight 200.0mg

The compound of the invention and lactose are blended together and
granulated with a sotution of polyvinylpyrrolidone. The wet mass is dried and

25 milled. The magnesium stearate and cross-linked polyvinylpyrrolidone are
screened through a 250 micron sieve and blended with the granules. The
resultant blend is filled info hard gelatine capsules of a suitable size.



15 .

8- Acetyl - 3-(4-fl uoro-phenyl)-2-(4-nmet hanesul fonvl - phenyl ) -i m dazo[ 1. 2-

a] pyri di ne A suspensi on of

8-acetyl -3-(4-fl uoro-phenyl)-2-(4-net hanesul f anyl - phenyl ) -

I m dazo[ 1, 2'%}&%’,;1&{9”3 (130ng) in nethanol (8m ) and water (p&iEposiiidss
treated W Th Oxone[err] (436ng) and stirred for 3h at room
tenperature. The resulting 20 suspengg on was treated with water (50m)
and extracted with ethyl acetate (50mM ). The dried (MJSOX4) extract
was evaporated and the resulting solid was treated with boiling

| sopropanol (3m) for (10mn), cooled and filtered to give the

titfle comounwl id (85nm). mp. 236-237[err] 25

Tlc SiQ2 (Et2 , V., KWvngerr] MH err] = 401

Exampl e 13 . .

6- Br ono- 3- (4- fuor o- [AAERAUNd of the inkentioe s ul f ony! S9Mehy 1 ) - 8- net hy! -

i m dazo[ 1. 2- a] pyr i di iHydBsxypropyl Méthylcdluloeeof 45 Omg

1- am no- 4- br ono- 2- ne yP , 2-bromp 4:f| uoro-
phenyl)-1-(4- net hane - et hanone (1 and acetonitrile
5 s Bty HyEeine o8

(10m) trogen for d evaporated. The
resi due was tri turat Saccharin Sodium 5.0mg

23 Wth%ﬁ&l‘ébwﬁwer (20n) for 5 gigpy cooled and filtered.
The procedure was Eseat ed to give the Title conpound as a beige
powder (580nm) . Smtable,ﬁtpﬂ‘e 461 ffc Sigerr] (Et[err]O Rf
0.6 detection u.v., S\tablefiaiours Examgsl e 14

8- Acet wl~- 3- (4-fl uoro ér fo?- met hanesul fon henyl ) -i m dazorl . 2-
aj pyri?!one %ﬁa{b% on of 3-acetyl -2- a%brquyrl dine[err] (2.5009)

d 2-b -2-(4-f1 h
Lot hanes ihe BydrSiEam metinicaliviose is dispersed in a pertion Af ot puriied watgr |
cont ai ni ng sodogethir axithb then hydioXytdnyoatass and athedsclutiorefi$ atlowedr to gbol. torhe

ambient femperature. The saccharin, sodium flavours and sorbitol solution are
added to the bulk solution. The compound of the invention is dissolved in a

15 portion of the remaining water and added to the bulk solution. Suitable buffers
may be added to control the pH in the region of maximum stability. The solution
is made up to volume, filtered and filled into suitable containers.

Example 20 - Injection Formulation

20 % wiv
Compound of the invention 1.00
Water for injections B.P. to 100.00

Sodium chioride may be added to adjust the tonicity of the solution and the pH
may be adjusted to that of maximum stability and/or to facilitate solution of the

25 compound of the invention using dilute acid or alkali or by the addition of
suitable buffer salts. Antioxidants and metal chelating salts may also be
included. The solution is clarified, made up to final volume with water and the
pH remeasured and adjusted if necessary, to provide 10mg/ml of the compound
of formula (l).

30 The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be
aseptically filled {e.g. the solution may be sterilised by filtration and filled into
sterile ampoules under aseptic conditions) and/or terminally sterilised {e.g. by



mxture was filtered hot and the filtrate left to cool to roomtenperature.
Fhe tt+tte—— ——conpound crystatHsed frem-soluti-en—and—was—tselated by
filtration as a yellow solid (3.58g). 15 Tlc SI2 R 0.34
(et hyl acetat e/ hexane, 1. 3 1) detection u.v., iodine [err]H NWR
3.04(3H, s, C?L@%égerr] , 3.16(3H,sCH err]CO-), 6.90(1H, ty @Wm
7-31(2Ht, J 7.45(2H,dd, J= 5.2Hz,8.8Hz) - Cerr]Herr

7.85(2H, d., J=8. 4Hz) &791(2H§J =8.4Hz) - (err]Herr]Sqerr],
7.93(1 H, dd J=1.1,7.0Hz, H7), g 02(1H dd,J=1.1,7.0Hz, H5). 20
[err] Ref: F. Trecourt et al, J. Chem Soc., Perkin Trans.1 1990, 9,

2409- 2415 Exarrple 15

3: (4-Fl - - 2. o[ ridi
|5 (4- Pl uor o- Ragih iy bioBfabB LTy e BY e eglable B1ia° 1 The? sl ndy”
3- { 4- f | uor o- phepgrkedunderaniner amespheye opnregen.- i ni dazo[ 1, 2- 25

a] pyri di ne-8-carboxylic acid nethyl ester (1.85g) in dry tetrahydrofuran

(130mM) Prefembiy ihecdoMimcis filléd into bmpodies| sedled byifusion of the glass and
di i sobutyl alu rlé& (17.4mM ;1. OM solution in
di chl ororret ha ne§ ce e addition was conplete the mxture was

Cuomt Gas "FU g 3@“ B e B U Sl a8 e
title corrpoundnd\é% m of the conipcaindenf formula 1), hso als }mpl’ovnc_ie redpet;loo%éllgg aphy

| uti anol / anmoni a, , as a
\i/n:Jt lan?oam (‘i‘h@&;somglmlofmg mi i Qﬁg@%eﬂ) Tlc (SiJerr]) R 0.28

(di chl or onet ane/ et hanol / anmoni a, 100/ 8/ 1) detection U V.

24 Biologicah Datd 6

1-[3-(4- quoro henyl ) - 2- (4- met hanesul phonyl - phenyl ) -i m dazo 2-a] pyr
,[S,r L] [3-( h@:tym gthgna)gamé human COX-1zangy i gg(,-z)gla@fassessed inCO ceits

[ 3- (4_fdQ uo;3 0- whemﬂta)re%e(eﬁ stablyctransféctay lwithh éDMA) for MuprOCOX21 rﬁrﬁj humalgool o
n- (0]

A X F‘°y"3§ﬁ° 3 adefihbof OSRaR Fpnd SRl ne

di chl or omet haldem® rﬂas ch they werecrawn: opiai 24&wah el uilturec plates usingwed

to warmto arthba’onow:ﬁgm'baédme The incubation medium, being Dulbecco's modified

eagles medium (DMEM) to which had been added heat inactivated foetal calf

15 serum (10%viv), penicillin (100U /ml), streptomycin (100ug/ml) and geneticin
(600ug/ml), was removed from a flask of confluent cells (1 flask at confluency
contains approximately 1x10” cells). 10m! of phosphate buffered saline {PBS)
was added to the flask to wash the cells. Having removed the PBS, cells were
rinsed in 10ml trypsin for 20 seconds, after which the trypsin was removed and

20  the flask placed in an incubator (37°) for 1-2 minutes until cells became loose.
The flask was then removed from the incubator and cells resuspended in 10m|
of fresh incubation medium. The contents of the flask was transferred to a
250m! sterile container and the volume of incubation medium subsequently
made up to 100ml. 1ml cell suspension was pipetted into each well of 4x24-well

25 cell culture plates. The plates were then placed in an incubator (37°C, 95%
air/5% CO,) overnight. If more than 1 flask was used, the cells were combined
before being dispensed into the 24-well plates.

Following the overnight incubation, the incubation medium was completely
30 removed from the 24-well cell culture plates and replaced with 2501 fresh
DMEM (37°C). Test compounds were made up to 250x the required test
concentration in DMSO and were added to the wells in a volume of 1ul. Plates
were then mixed gently by swirling and then placed in an incubator for 1 hour



over. 30 mnutes. Methanol (10 m) was added in one portion and stirring
continued for a further 30 mnutes. The reaction m xture was absorbed onto

10 silica and the title conpound obtained by flash chromatography

eluting with ethyl acetate as a white solid (120 ny)

m p 201 203[ %\é(%f% 0 T.l.c Siderr] Rf 0.45 (ethyl acetpyiripofifilisCti on
72 17 - Tablets a) Conmpound of the

|nvent|on L ose,

95. Ongy Mcrocrystal line Cellul ose 90. Oy 20

Cross-1inked pol yvi nyI pyrrol I done 8.0ng Magnesi um

Stearate Conpr essi on wei ght

200. Ong SR, F

cel I ul ose,- Iac 5&3 r 0SSs- 4 “WMWW“"&%“‘%HV &é oI| Pé;cgdgrnéc

si eved througHi r’Uﬂs Sdded &?loeﬂﬁ"leﬁﬁg'd sgive Acid

The magnesi ummhem\teatmn of 30uM.c Plates wersh thenintubrated dor 15 minutes, afteewﬁuemd

L ended W LD 46 AGitaon'théiitm J&&@&m AR e ‘igé Blfled 8AY Stored at

I
Esbﬂg sy tabl 8 C. prior tp_determination rTden E, (%G )il Ingev.%{gggnzyme

Pregel ati ni sedmhiunbabsay. The inhitiitoppotency of the test compouridsasas expressed as
pot yVi Y1 PYT T Qi {2 Gatue, Wil defined as the concentraliB's? i fefuired to

2.0
25 inhib the RGETaIa98S fan ecral by 50%, aTve selesiiviyatiaef inhibitirs
starch are bl ef@OX-1 versus COX-2 was calculated by comparing respective 1Cs; values.

10

The following ICso values for inhibition of COX-2 and COX-1 were obtained for
compounds of the invention:

_ExamploNo. | COX-2:ICg{nM) | - COX-1: ICs{nM)
1 428 >100,000
2 54 >10,445
3 144 >100,000
4 159 >100,000
5 38 >100,000
6 212 >100,000
7 71 >100,000
8 38 >100,000
9 38 >100,000

10 476 >100,000
11 18 6,295
12 142 >100,000
13 275 >100,000
15 750 >100,000
16 650 >100,000




t oget-her ith water. The wet mass is dried and mlled. The
rragnesi‘u mim mﬁ oss | i nked—pot yvi nytpyt+rotid :

t hrough aw g CWON'sS e and bl ended with the granule. The resultant

blend 5 I s conpressed using suitable tablet punches. Exanpl e

18 - Capsul‘gam:m09 a) Conmpound of the invention pcrmpeshishs

Lact ose 193. Ong 10 Magnesi um St ear at e

2.0 ny Fill weight 29 200. Ony

The conpound of the invention and pregel atini sgd-—st-a-pe—h—a#e—se-@eened———

t hr ough a 500 mcron mesh sieve, blended tRgpl ACERSHEEPS] cagh@

w th magnesi um 15 stearate, (nmeshed through a 250 mcron sieve). The_

bl énd is filled into hard gel ati ne capHDiDescriptiorn: saged akil.ctspaged .......

?)77 0 Conpogiimef the i mléelnt ion I 5| Ogg P Claim(s) : paged L&Y @5faged .3.2..
ngy ol yvi nyl pyrrolidone. . - -

Cross-1i nked1 pobgmpgghgy“%g@m 8. Ony CJ Drawing(sy aragﬂ/ﬁg'ﬁégol Eﬁﬂed R

St ear at e Fi | |Obstaet @ paged ....... to paged .......

200. Ony The corrpound r%.slhe _invention and—tactose—are—bended

t oget her and gr anul at ecfs Y sol ution of polyvinyl pyrrolidone.

The wet mass is dried and 25
cross-1linked polyvinyl pyrrolidone are
sieve and blended with the granul es.
into hard gel ati ne capsules of a sgd
26 Exanple 19 - Syru%

R

The magnesi um stearate and

3\ SC eened through a 250 m cron
REsul@ant blend is filled
2t e 8 ze”

and pharmaceutically acceptable derivatives thereof in which:

5
R® represents halogen:
R' and R? are independently selected from H, halogen, Cisalkyl, Ci.ealkyl
substituted by one or more fluorine atoms, Cialkoxy, Cishydroxyalkyt,
SC.alkyl, C(O)H or C{O)Cialkyl; and

10 - R®represents Cyqalkyl.

2. Compounds as claimed in claim 1 wherein R® represents methy!.
3. Compounds as claimed in claim 1 or 2 wherein R° represents fluorine.

4. Compounds as claimed in any one of claims 1 to 3 wherein R' represents

H, chlorine, bromine, Ci4alkyl (e.g. methyl), methyl substituted by one to three
15 fluorine atoms (e.g. CH.F or CF;), C,sydroxyalkyl (e.g. CH,OH or

CH(OH)CH,), SCy4alkyl (e.g. SCHs), C{O)H or C{O)Ci.4alkyl (e.g. C(O)CH>).

5. Compounds as claimed in any one of claims 1 to 4 wherein R? represents
H, chiorine, bromine or C.4 alkyl (e.g. methyl).

6. Compounds as claimed in any one of claims 1 to 5 wherein R® represents

20 fluorine; R' represents H, chlorine, bromine, Ci.alkyl {e.g. methyl), methyi
substituted by one to three fiuorine atoms (e.g. CH.F or CFs), Ci4hydroxyalky!
{e.g. CH,OH or CH(OH)CHs), SCisalkyl (e.g. SCHs), C(O)H or C(O)C,..alkyl
{e.g. C(O)CHs); R? represents H, chlorine, bromine, or C,.4alky! (e.g. methyl);
and R® represents methy!.
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I\/bt hUlmHmmuﬂllmmn;e nvention > OrTI%ropyl WdroxybenZOazdmxyprOpW

1. 5ng 5 * Butyl Hydroxybenzoat e 0. 75ny

Saccharin Sodi um 5. 0ny Sor bitol Sol ution

1. Or Sui tabl e Buffers gs PCT/EP96/01438
Suitable fl a%%?‘?‘m gs 10 Purified Water to

10. m The hydroxypropyl nethylgellulose is dispersed in a portion
of hot purified water together wth the hydroxybenzoates and the
solution is allowed to cool to anbi ent tenperature. The saccharin,
sodi um fl avours and sorbitol solution are added to t he bul k

sol uti on. The W i on
of the renni n@gmancﬁgﬁa %’W]oﬁm SO %J\g%e %g ‘To g ers
may be added tR P!W'!ﬁ-ﬁ " 3it

sol ution C(O)CHs; n’e@resantsnnvlcnbm of methiyl; mbddh’otebréseaeb fnethyl.sui t abI e

cont ai ners. Exanmol e 20- Injection Forrmnulation '
% W v r]g@é@ @’in Ry drid'6NEMafifs 1 to 7 vﬂhe@&n R' is at
Water faor |nject|Qns%u B!éﬂﬂe 33@9 8 e

added t8 adju W@ﬂ-@ﬂ@t?%@? %@M%’I%N"QH&?%“S& tﬂg ﬁg P

adj usted to t 7aposifionraxi num stability and/or to faC|I|tate sol ution of the
25 conpound of the invention using dilute acid or alkali or by the

2ﬂg : ;'t on Ofsal g, Com%ﬂﬂdsaég elaitiéd W ahglgrﬁedgﬁahilﬁﬂ%m whithéinR! & at the
made up 19 o fi :@ai”%? q/\#ﬁﬁ %{ﬁ‘% 7 '%9‘?(5"%%' vﬂ\en 15 gﬁg%ﬁ&aéuwgh%nh{

adj usted if néeesEpogitiono provide 10ng/m of the conpound
formula (1). 30 The solution may be packaged for injection, for

exanpl qgby fi |1b' CorApéLrdaads Elgined in any one of&Rdiris dsto & mbmmfR'%brém& The

anpoul es, vi akgcﬁpgéyrl nges my be aseptically filled (e.g. the
sol uti on may ilised by filtration and filled into sterlle

anpoul es under as tic conditions) and/or term na erilised
i 2 RS fubrophany B4 methanosuitonyl-phomyl-midasor 3-8 2

a]pyndnne and pharmaceutically acceptable derivatives thereof.

12. Compounds as clamed in any of claims 1 to 11 wherein the compound of
15 formuta (1) is in the form of a hydrochloride, hydrobromide or sulphate.

13. A process for the preparation of compound of formula (i) and
pharmaceutically acceptable derivatives thereof as defined in any one of claims
1 to 12, which comprises:

(A) reacting a compound of formula (Il)

R’0,S
S
“
W

20

RD

This Sheet Has Been
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cz:;cl umll'm”ulﬂwmﬂmnga;n an .aut ocl av.epgiikng one of ;h_e accept abl e of

nitrofent t » Preferably the solution is filled into anpoul es,

seal ed by fusion of the glass and termnally sterilised. 5
Further stegidgfgpmulations are prepared in a simlar mannigiEEhasd N9
0.5, 2.0 and 5% w v of the conpound of fornmula (1), so as to
provi de respectively 5, 20 ang450ng/ m of the conpound of fornula
(r). Bi ol ogi cal Data I nhibitory activity agai nst human
COX-1 and COX-2 was assessed in COS cells 10 whi ch have been stably
transfected with cDNA for human COX-1 and human COX-2. 24 Hours

priror to expegl : thefdof! WALk gé% ; .

175cn err] fleé;sﬁ%ﬁd Igﬁg%? wer €' grom;f[%ﬁ% -\Ae%a\é'enplg%?‘tvﬁ'rthea

pl at es usi ng compound offpamilg (| %WI ng procequre. The incubation nmedium being
Dul becco's nodified eagl es nedi DVEM to which had been added
heat inactivated foetal calf 15 (10%/v), penicillin (100U mM),
streptonycin (100[err]g/m) and genetijlci’n (600[err]g/ M), was
removed froma flask of confluent cel¥ fl askiiipt confl uency

contains approximately 1x10[err] cells). 10m of phosphate buffered saline
( PBS) or a\protecied detivativedhéreaf;lort o wash the cells. Having renoved the
PBS, cells were rinsed in 10m trypsin for 20 seconds, after which
the trypsin feRich fortnt sk placed in an incubator
(37[er)r5])) for 1-2 m n%tgggﬂﬁr??ﬁ?ogel I gﬁb N({gme | oose. The fl ask was
then renoved fromthe incubgPgr and cells resuspended in 10m of
fresh incubation nedium The coMy 5 of the flask was transferred to a
250m sterile container and the !v ! i ncubati on medi um subsequently
made up to 100m . 1m cell suspen &\pi pegt ed into each well of

a4x24-wel | 25 cell culture plat Fhe/p were then placed in an

i ncubator (37[err]C, 95% S5ONCO[& r]) ovemwight |If nore than 1
flask was used, the cells ver e g ed — bef ore bei ng di spensed
into the 24-well pl ates. R Fol | ow ng the overni ght incubation, the
i ncubati on nmedi umwas conpl etely 30 renoved fromthe 24-well cel

cul ture pl at esr sipridtécted dedebtive therédPWith ahloxidisingagent. or  DVEM (37[err] Q).
Test conpounds were made up to 250x the required test

Frares O VIR SRS O Ol ) e et L
i ncubat or f orf°§_mH'6Lff)? or

10 (D) deprotecting a protected derivative of compound of formula (l);

and optionally converting compounds of formula (I} prepared by any one of
processes {A) to (D) into pharmaceutically acceptable derivatives thereof.

14. A pharmaceutical composition comprising a compound of formuia (I) or a
pharmaceutically acceptable derivative thereof as defined in any one of Claims

15 1 to 12 in admixture with one or more physiologically acceptable carriers or
excipients.

156. A compound of formula (I) or a pharmaceutically acceptable derivative
thereof as defined in any one of Claims 1 to 12 for use in human or veterinary
medicine.

20 16. A compound of formula {I) or a pharmaceutically acceptable derivative
thereof as defined in any one of Claims 1 to 12 for use in the treatment of a
condition which is mediated by selective inhibition of COX-2
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per| oc““}"“ﬂ”lr“ﬂ”“ﬁ "zmgch?g:ﬁrﬂ:r/ 5%.) ;:q e;(r:} 2:1 (sgi)l[ g\rM.r ]nlg\]/p t \r/]v:si gggggt ![ gneach

t o* gitveta ®inal Aarachi doni ¢ aci concentration of 30[err]M
PI ates were then incubated for 15 mnutes, after which t he
I ncubati on WWHO#WS renoved fromeach well of the plates ppggpiswigd at 5
-20[err]C p determ nation of prostaglandin Eferr] (PGE[err]) levels
usi ng enzyme I mmunoassay. The ingpbitory potency of the test
conpounds was expressed as an I Cferr] value, which is defined as
the concentration of the conmpound required to i nhibit the PGE2
rel ease fromthe cells by 50% The sel ectivi ty ratio of inhibition
o 1t gk A O S O e e
COX- 1 were obt Whishd i$ omed'a“‘w 5&{% n\éﬁ which Com
Exanpl e No. mnistedtﬁ o sgid rsupject aﬂ:@ﬁeﬁtrvd anount] erwpompound of formuta (n
1 ccaptaBiJé)&rﬂE ned in any one of Cl
c4 Bﬁ%naﬁgneeny a tive as defined in any one of Clairts 1 to
>100, 00 12. 159 >1oo 000
5 38 >100, 000 6
212 18. The 188, 6f08 compound of formula (I} or a pharmaceutically acceptdble
31001 000 derivaive thereof as deffhed in n any one of Claims3Pto 12 for the manufacﬁ#@@f 000
476 a therapeufis agent for the treat}ne o? inflammatory disorders. 18
6, 295 12 142 >100, 000
13 19. A7method of treating a -humamEw animal subject suffering from an

10 inflammatory disorder, which method comprises administering to said subject an
effective amount of a compound of formula {l) or a pharmaceutically acceptable
derivative thereof as defined in any one of Claims 1 to 12.
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Rlerr] dand®R[krr] &re* ndependently selected fr CHRENTCGSHEETS K\WBG

d err]al kyl substituted by one or nor BBt d .o to paged ...
d err]al koxy, (err]hydroxyal kyl, S dr d—f q%@dm to paged 39
C(Oderr]al kyl; and 10 Rlerr] repregants: s

*’f

| - paged .. to paged...".
Conpounds as clainmed in claim1 wherein Rlerr] fle Ei;ﬁ%é%gﬁjd = paéed

3. Conpounds as clainmed In claim1 or 2 wherein qehpr e BET S 1 u&,“rm
4. Conpounds as 5! %li‘ged in any one of claims 1 tjo 3 wherein R err]\ '

H. chlorine, bronine, C errl dDAVE QEREGENH ) oyert-try|

represents
substituted by one to three 15 fluorine atonms (e.g. CHerr]F or
CFlerr]), d err]hydcespaungs offerguladi err]OH or CHOH) CH err]),"
SCerr]alkyl (e.g. SCHerr]), C(OHor C(OCerr]alkyl (e.g. C(OCHerr]
zs AN
' =z ln\> »
Al
\ R® —

and pharmaceutically acceptable derivatives thereof in which:

R? represents halogen: |
R' and R? are independently selected from H, halogen, C, alkyl, C, alkyl
substituted by one or more fluorine atoms, C,jalkoxy, €, hydroxyalkyl,
SCyalkyl, C{O)H or C(O)C,alkyt; and

10 R®represents C, alkyl.

2. Compounds as claimed in claim 1 wherein R® represents methyl.
3. Compounds as claimed in claim 1 or 2 wherein R® represents fluorine.

v 4. Compounds as claimed in any one of claims 1 to 3 wherein R' represents

H, chlorine, bromine, C;alkyl (e.g. methyl), methyl substituted by one to three

15 fluorine atoms (e.g. CHF or CF;), C,hydroxyalkyl (e.g. CH,OH or
CH(OH)CHjy), SC,_alkyl (e.g. SCH,), C(O)H or C({O)Cy_calkyl (e.g. C(O)CH,).

§5. Compounds as cl_aimed in any one of claims 1 to 4 wherein R? represents
H, chlorine, bromine or C;_ alkyl (e.g. methyl).

8. Compounds as claimed in any one of clalms 1 to § wherein R® represents

20  fluorine; R' represents H, chiorine, bromine, C,,alkyl (e.g. methyl), methyl
substituted by one to three fluorine atoms {(e.g. CH.F or CF;), C, hydroxyalkyl
(e.g. CH,OH or CH(OH)CH,), SCy4alkyl (e.g. SCHa), C(O)H or C(0)C, alkyl
(e.g. C(O)CH,); R? represents H, chlorine, bromine, or C, alkyl (e.g. methyl);
and R® represents methyl.




5. Conpounds as clainmed in any one of clainms 1 to 4 wherein ﬁmmﬁmﬁﬂfﬂ

tepresents H ~chlorine, bromne or (Jerr] alkyl (e

8. Corrp n any one of claims 1 to 5 wherein Rlerr]

repr ese Iﬂﬁlﬂlm"'ﬁm I ne; R[err] represents H. chI orine, brom ne,
Cerr]al ky eJ-g t hyl substituted by one to three

fluorine atons (e.g. CH[err]F or CFlerr]). err]hydroxyal kyl
(e.g. CHerr]OHor CHOHCHerr]), SCerr]Jalkyl (e.g. SCHerr]), C(OH or

C(Oderr]al kyl (e.g. C(OCH3); stherr] represents H, chlorine,
brom ne, or (Jerr]al kyl .(e.g. nethyl); and Rlerr] represents
nmet hyl .

7. Compounds as Tel Garseounds. an clgimed,in .00 of claimss1 i 6 whereig Br rfpresen&

r EPL elsena err] Iguonﬁé LRJ‘r:]tepmseﬁtseH rc}hlﬁW brwmine, tiethgh OH,FNEF,. [BCH], r@(g[)H or]
e err el 3 err
reprgsents H. bl’c’éﬁ;ﬁ?nqé‘ oﬁr rﬁg?hg)#ﬁql’“ hr&&é@e (?th}f)lagggntr%’g);%%&}wt
Compounds as cl gi in any one ains 1 t e s at

5 PG bositi onB "ﬁ??qu% Sigined I a1, sbe. dt a1 T d whglei R

than H, thé 5-, 8gposifon; and R ssztmmnsmonor when R'(s othertiambs 5-cI5a|Qﬁed

in any one of clyapd@tioh.to 8 wherein Rlerr] is at the 8- positon; and
Rlerr] is at the 7 position or, when Rierr] is C(ferr]alkyl (e.g. nethyl),

t he uhds aalglalmedlﬂr ahy SR8 W Liaima T 1&g WHetein 'Yis WGHES

&LZLS& 13t ?49fl Qe§| ; err “ X nts@?ﬂl"!’o‘ﬂ{’?“ é%cgwa'%(ﬁﬁzﬁefh\ﬂ) theé’

aJpyridi ne and ﬁm?mosiﬁdm caI I y accept abl e derivatves thereof. 12.
Compounds as claned in any of clains 1 to 11 wherein the conmpound of 15

formula (Ko is i, CndoundsYs daiiedl iAGHysrielst clainy /a6 OnivkigreRl RS %gﬁ&ﬂérﬁs
C(O)CH;.

11. 8-Acetyl-3-(4-fluoro-phenyl)-2-(4-methanesulfonyl-phenyl)-imidazo[1,2-
ajpyridinc and pharmacoutically acceptable derivativee thereof.

12. Compounds as clamed in any of claims 1 to 11 wherein the compound of
16 formula (1) is in the form of a hydrochloride, hydrobromide or sulphate,

13. A process for the preparation of compound of formula () and
pharmaceutically acceptabie derivatives thereof as defined in any one of claims
1 to 12, which comprises:

(A) reacting a compound of formula (lI)

20
R°0,8

e
(i

7\



13. A process for the preparation of conmpound of formula g
pharmaceul cal | y acceptabl e dervatives thereof as defined I'n"a e "(IEET

g:c a:c I)nr;rrul Jlm“ mIH"Iﬂﬂﬂ"ml ch conpri ses: (A reacting a CE)renr)(r)imd

ot & proté8cted derivative thereof, wherein Lg represents a

IeaV|ng group, with a conpound of forrrula(lll) [err] or a
protected derivative thereof or 5 (R reading a conpound of fornula
(1v) [err] or a protected degyvative thereof with an
oxi di sing agent; or (© interconversion of a conpound of fornula (I)
I nt o anot her conpound of formula (1); or

ar a protected derivative thereof, wherein Lg represents a leaving group, with a

compound of fomula (lll)

R R
H,N
-
N Z (o
or a protected derivative thereof; or
) (B) reacting a compound of formula (IV)
A\
™

or a protected derivative thereof with an oxidising agent; or

(C) interconversion of a compound of formula (l) into another compound of

formula (I); or

10 (D) deprotacting a protacted derivative of compound of formula {l);

w and optionally converting compounds of formula (I) prepared by any ene of

processes (A) to (D) Into pharmaceutically acceptable derlvatives thereof.

14. A pharmmaceutical composition comprising a compound of formula (i) or a
phamaceutically accaptable derivative thereof as defined in any one of Claims

16 1 to 12 in admixturc with onc or more physiologically accoptable cariers or
exciplents.

15. A cumpound of formula () o1 a plemaceutically acceptable derdvative
thereof as defined in any one of Claims 1 to 12 for use in human or veterinary
medicine.



10 (D) deprotecting a protected dervative of conmpound of I [ ks
and optior’ hrkerh onpounds of forrmula (1) prepar edR%@Agﬁyggﬁﬁ%ﬂ
processes an,ﬂH'@,,','\m!Ehar maceuti caly acceptabl e derivatives thereof.
14. A pharrfacéutic GO sition conprising a conmpound of forrmula (1) or a
pharmaceutically acceptabl e derivative thereof as defined in any one of
Clains 15 1 to 12 in adm xture with one or nore physiologically
acceptabl e carriers or exci pl ent s. 15. A compound of formula
(1) of a pharmaceutically acceptable deraative t hereof as defined
in any one of Clains-1 to 12 for use in human or veterinary medi ci ne.
32 16 A conpound of formula (I;1 or a _ pharmaceuti cal I% a(ccgé)t abl e
derivative 18 & spmprund offormula (1 o5/ Rhaanaceuticaliracgentable denyative o
in the treat mtentheyéobas defined (roany dherofdiainis i doni2dfoatuse Ib\the dieatrnenteol =

| nhi bi tion of Otindition which is frfedidled B 38fctNe nhidfionul goXuran of ani mal

subj ect suffering troma condition Ich 1s nmediated by sel ective

i nhi bition of -2 which, ¢ ri Ses LN [ | d | an
effect i ve ampunt fofs SOLIRLGURERIS 3 Buman pr Ahjal bbidth slitelry A8hCa Shhufitn, 7
accept abl e &er i whith, eisasnetistede dyi rselagjivenmhifitian 29fsCPXt2, which comprisos

18. A nethod of auﬁﬁateaagﬂo'sumug&m%immm 8114 'coiripdaing 'of foreriuld Q)

@
I nfl ammat ory di so r, | t hod r.ses ad istering to ' ect
an ef f ecff 9@%6% ’@amﬁﬂa"w{ﬁ%ﬁ "?4 gy e of Glafing’ 16
phar maceut i cal | J2accept abl e derivative thereof as defined in any one
of _Clains 1 to 12. : 19. A nethod of treating a human or ani nal

subj ect suffering, i eiethodhof tiwating ushhuman or amimatesubject duffering ifdre an
ost eoart h_r.liot is, Pl

an effective am%@%%%ﬁ%’%’? oL & adfhidistering {088/ shbEeP R C

effective amount of a compound of fom?ulg { o?ra p%annaceuticaily acceptable
derivative thereof as defined in any ana of Claims 1 fo 12.

19. A methad of treating a human or animal subject suffering from arthritis, such
as rheumatoid arthritis or ostecarthritis, which method comprises administering

15 to said subject an effective amount of a compound of formula (l) or a
pharmaceutically acceptable derivative thereof as defined in any one of Claims
110 12.

20. A mothod of treating a human or animal subject suffering from Alzhaimer's
dissase, which mathod comprises administering to said eubject an sffective

w 20 amount of a compound of formula () or a phamaceutically acceptable
derivative thereof as detined in any one of Clalms 1 to 12,




phar faceut i cal | y acceptabl e derivative thereof as defined in any ong‘?gf%m' -

B : 1to 12. 20 A et hot—of —tTeatng—a human—er—ant3ad 5
bj'éct suéfaring from Al zhei ner's di sease whi ch net hod conprigg'g'
mnisteri g\t o said subject an effective 20 amount of a gapoundaky
ormul a, ) phar maceutically acceptabl e derivati “»,‘17’«2";? er eof as

el of d ai Wm&g&hﬁﬁlmommmmu
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