3e.v. ||l mpdpXvevTv March 2003 This invention relates to new
therapeutl QMEM‘“}‘@H‘MMZW%W pyran-4-one derivatives, to processes for
Yheir 5 pr to pharmaceutical conpositions cont MaFF@%qqgm l-t--,
is known that noesgel ective inhibition of the enzynme cycl ooxygenase (COX)
prevents the overproduction of prostaglandins associated with inflammation,
whi ch a i y cycl ooxygenase-2 (COX-2) but, at the sane tine,
deprive m\‘“@m@\gﬂ of basal |evels of prostaglandins necessary for the
heal t h |ssues medi ated | argely by cycl ooxygenase-1 (COX-1). Non
st eroi dal afiP®nf | anmat @ YPHENKISP ¥RZN YOIONE EHRIWRATIIVESI t ors of COX and
for that reason, have side effects of decreased renal blood flow, decreased
pl atel et 15 functi on, dyspepsia and gastric ulceration. W have now found

that certain 2- ﬂhﬂé’WiWéﬁﬂ:énoﬂéldﬂébV@bl view wbeabeuehztaumpl bskfGPX22 in
preference_to and are ua n the treatnent of

ned
di seases, BUTH ylfafﬁ14arﬁfhet| 0 erﬁé(iaﬁlvFéver %hd EEPﬁﬁﬁs\?Fth ]?%"f/\/elrag’?a’é 20
ef fect s5 Acrepabratgl on el poqﬁmﬁmaamﬁntaaincpmpmsdtesoaszmsmmalmyrganhémone
d of f | X i ~~_3 LD,
corpound of 1O 01 % (g &g Rizn3bh)cMIEEel i (681 S3e0l3 3.ty or
at om or ancmmxxgergar%p OX)epr aeameantan althy | c¥ecpregilcsabryl| , of

pyridyl, thisaydg 1an@eplh{smlssot:eta&aay»dimMﬂa&ﬂma%dnnd@ﬁyéhgsrx@med%téd
e un stltuted or substituted

phenyl 19 Nhrch 2003 2 grou

by one or Wor Eyﬁﬁ?%’@%%e%‘f‘%grs ECQ?(@P gf‘?‘r‘y'l'flalﬁior t $3Me E}/‘B?oxéepéwﬁiy,
met hyl Lhi ot iseew, offobasadr léivallky lcaim puog s tyeglramndsial K yhe s s dnatdr okyeat benyl
0 S ot 2 OIS 2 B MBI D) EOCEIR o
trifluor onéft‘CPi?Sdl)or ddri ucsrt@mlhiﬂ gragus -Glnféamzf-%}’gr d@l‘pg\ﬁheﬂéﬁn non-

Rbr epr eSGr‘é@l@é\:ﬁ}éWinHIBPP@r@n@fx dBPr £8ENEs-a t?z'a"&g'xeea@féﬁﬂ ﬁfﬂ/é’xé!g&é‘
atom a sulfur atom 10 or a nethyl ene 8%]20 or a pharmaceut j cal

accept abl e%5Ht§ hB?ed?eCl‘Ff?e‘s%ﬁ KYETE odpC%hd T B et | RCIERIES sﬁﬁé@%et
presenisi I‘lflilhﬁ:Jairk,O)stﬂ’e}ﬂHl@X)aaid()ga,stlﬁiI&OulﬁlérdItﬂ.ahky| am no gr oups,
mentioned in r atlontothe usual ovver | k 15
that is contai ﬁ‘% hg }1‘ rom 1'% %r %%SI Cl}fl arI y Frg%nl égngr ﬁagt%nsget he
hydr ocar bo#e i tril vises r@elﬁm\ﬁ@d’ o¥nisih i of X - Pri ew@ﬁeaﬁnkﬁ;@ Yy 06P%- 1 and

where rel eyant, g kyke PRI €t heghel rtcrlet&%ermtmﬁ c@tfwlme@{mé apsbyging

'propyl and butvl, el uding, n-butyl £ butyl and, sec-bul

asthma w1t% fewer side
20 effects.
Accordingly the present invention provides a 2-

phenylpyran-4-one compound of formula (I):

| ' €]

wherein:
R' represents an alkyl or -NR‘R’ group, wherein R' and R®
25 each independently represents a hydrogen atom or an alkyl

group;
R’ represents an alkyl, C;-C, cycloalkyl, pyridyl, thienyl,

naphthyl, tetrahydronaphthyl or indanyl group, or a phenyl



20 In a phenyl group substituted by one or nore hal ogen atons or al kyl,
trifluoroal kyl, hydroxy, al koxy, nethylthio, am no, nono- o dialEgl am no,
hydr oxyal kyl or hydroxycarbonyl groups, the phenyl ring mﬂ/SS ituted
by 1, 2, 3, 4 or 5 substituents, preferably 1, 2 or 3 substituents, each
bei ng 25 independently selected fromthe possible substituents set out
above. The phenyl group (attached to X or the pyran-4-one ring through its
1-position) may be substituted at any of the remaining positions, that is
to say the 2, 3, 4, 5 or 6positions. A phenyl group having nore than one

subst i tue@%owywﬁpcrbena%ulb%t hded tatuasy 69”%@@&1@&@& PPDrd IS moker

exanpl e rou haV| n substituents bst i tut at the 2
ond 3. 2 Bhboatn Ml 03 AR 3SR HEEPRSE Ry o TR D SRR

parti cul afethyltisigr efaemm:d t hatoRz crepdéstRyIamilsd, brignitdwedy al Kyl | 063- C7
(prefer abﬂ%d%%gﬂg)o% ?{c}/\g§al kyl , napthyl, tetrahydronaphthyl or

i ndanyl n uns d phenyl group or a phenyl group substituted
by one5or m)reR re@riisesiy s2008e8 Al ojEAraxvRet hal koxykepryupshy br ef er abl y
et hoxy geQuRs, c%%ankemmetg{,@upsbea&9ﬁe&9ﬁgyhp@t thjygl&%th%arEBﬁ phenyl
group preferably ha or substit.y %E Er ef érably E

subst i t ueRtsr 1+ o@Ehfja’tl%ﬁ%m%‘F}eyjpr@Fefié }7‘°§8F‘8 P@ £rEMPs 94 u%r?lﬁe

chlorine @f@u@rmmmtrﬁmeprm&én %.la{yﬂh@ndumrm substl tuted by one
or nore hal og atoms (0)%¢ up d/ or a r.ou ferab one of
the substituti regaetﬁatﬁwg1 %ﬁggﬁﬁ % ot The’ ’E)‘F%rﬁll i uﬁ‘ L¥

phenylkograoxpa srums}uylten&achtqpmne or two hal ogen atons at | east one of the | O

substi tutions s apr@Iaelrr@abééﬁtqreatﬂe, 2t AsR9% th@Reok! is preferred
that Rl |ndependent y represents_an unsubstituted al kyl group such as

met hyl , et hyl , TH# GWY loBrBUPY| 2Pt KRS SHEPh§E, toPSaP MGty dtpthf. e. R
and :?S imllﬁmﬁbgiwfwymlkqlgotnbngnde:'ﬁmkmarnepfcesgem;pen Meat 06hed Ilﬁ :t
is also preferred. that |neeneﬁ presents a uns i ut y
group such’ as Rﬁ pr 1ol}p:))yl R t\{%u? arefor% era Eg‘f’% gg%?trl |l e
groupisa Wy@do@mwwngmérom ﬁretho&yﬂmttlrmulgﬁniup frabndllf It@oﬂor-rerhqm gr oup
or a hydroxygar bepyl Hffgi*'Bca:g}Qozllt dinafl bBghgPrsf&idieck that  Xckpdependently

represents a SI ngle an oxydgen atomor a rreth | ene group nore
pref er abl Sr &L & 5Rfl e2bbridl GFo¥RSoxyjEh WRBHE eﬁé@ﬂfﬁﬂ& e%@dﬁb]r e@%?t%‘ﬁ%'
2- pheny| pydrude Orﬂ@tld;ﬂ j vathyes @frotplye nrneﬂemnnlgn\aerﬁﬂmm NChrnidlebu 2Pl

2- (4 nmet hf:?c u fonyl %(} I) 6 tiyl %I %n%IP%/I an-4-one,
y

4-f | uorop eny et hanes dIf S eny “met hyl pyran-Q one,
29 uor ophehyla) pze(u_stl net pram s ftarid tsise Byl Pne-eretmprerdeIsondt 0By

3-

2-fl U%lolc&mw )-t%l(fﬁd”@ztdm ul fgRy b&Eenxh){aﬁymneyhpyxaﬁmo4 SMeno,

4- chl or ophenyl - net hane ul fon ?%’ one,

3- chi dFS eVl %il% Lyl At Hisve MPFS?&PE Ehy %ﬁ%ﬁ% 4958 e,
2- chl arlophehghn)2- :(zéhagnetrﬂaa/nebel fmﬂ:;ﬂqdmmeld) Bynet hylepyr ap- 4onexr 519

?“ R O Y o rmt ot 3 S P 4 Gy DeLiyan-

1ndependently selected from the poss1ble substltuents set out

5(&)0000030)00
D =~~~

o

n

above. The phenyl group (attached to X or the pyran-4-one ring

through its 1l-position) may be substituted at any of the

remaining positions, that is to say the 2, 3, 4, 5 or 6-

positions. A phenyl group having more than one substituent may

30 be substituted at any combination of positions. For example a

phenyl group having two substituents may be substituted at the

2 and 3, 2 and 4, 2 and 5, 2 and 6, 3 and 4 or 3 and 5
positions.

In particular, it is preferred that R? represents a

35 branched alkyl, C3;-C, (preferably Cz, Csy oxr Cq) cyclocalkyl,

napthyl, tetrahydronaphthyl or indanyl group, an unsubstituted

phenyl group or a phenyl group substituted by one or more



A

- met hanesul f onyl phenyl ) - 6- et hyl - 3-m t ol yl pyran-4-one, 5

- met hanesul f onyl phenyl ) - 6- net hyl - 3- o-t ol yl pyran- 4- one,

- net hanesul f onyl phenyl ) - 6- met hyl - 3- (4 19 March 2003
| uor onet hyl phenyl ) pyr an- 4- one,

4-di fl uorophenyl ) - 2- (4- met hanesul f onyl phenyl ) - 6 net hyl pyran-4-one, 10
4-di f| uor ophenyl) - 2- (4- net hanesul f onyl phenyl ) -6 net hyl pyran- 4- one,

5-di f | uor ophenyl ) - 2- (4- met hanesul fpnyl phenyl ) - 6net hyl pyr an- 4- one,

5-di f | uor ophenyl ) - 2- (4- met hanesul f onyl phenyl ) - 615 net hyl pyr an- 4- one,
6-d
4-d
4-

-
-
- (
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—

| hh yoseRNais - gl({éxﬁ%ﬁ'ﬁ§Ulﬂr@ﬁérﬁ'ﬂﬁ@ﬂnétﬁoﬁ?tﬁ%@é agndyepe, -

i chl or ophenyl) hanesul f onyl phenyl ) -6 pyr an- 4- one,
di &hK5t oﬁﬁé’h’ﬂsy 291(% et hahe DEF Bhy IR - 6 hymfw?%- 4rEHB,
- f | uoppe fe PEb N XyPhENY | ) -G (F-sEidtanastisgnylopRepte)fe®ably 1 or 2

|
5 (4 chl o 85TV ShmenyF3L09%%. AECRENCXEN f BRGERRER)Y) ascted from

met hyl pyr &hwdr bme, chlorine and bromine atoms. When R’ is a phenyl group

3- (2-chl Oéﬁbédw@éérﬂiﬁ@flé o2 brBeLAR0geH | { QA PR §roups and/or

met hyl pyr an- 4- one,
3- (4- br onBPREh SEIUIE ( RarerARISUPREn G E pRBRYFYRB: Het iy ridn 2% 5he, 430
(4- Tl uopePHEIeXY of2- £ he MBY H@ﬂElSUbE@{IFﬂ phﬂﬂéﬂ)Re et hyl mﬂea{y14 §88up

2,4-difl h h f | th 4-
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4- methaubstdﬁunmdqﬁuﬂangréfanaﬁﬂm-d&-m@ﬁhwhabentheyhppoamtdonne 19
ch 2003 5 4r( 6-npt pyefgr%e 3}1@@% ﬁ&%/}sé}{a tyj])% RaeaesiLl onam de,
ran-

[3- (4-fluoro heny 0XO0- enesu f onam de,

3-

3-

3-

2

Ma
4-
4-[ 3- (3, JuEse W@myﬁ}ksl n’éftl’WlP- Eusto- A G?F—BM 2- ;ﬂtjh)@ propyl or
benzenesubh rnﬁ?%ferably methyl or an NHzgroup (i.e. R* and R’ in the
5-(2,4- dlfé$$g()g¥¥] Q bot h in éggﬁﬁzntl Qgggn{ anoéoatom .

15 It is also preferred that R’ independently represents an
unsubstituted alkyl group such as methyl, ethyl, propyi or
butyl, preferably methyl, a nitrile group, a hydroxymethyl
group, a methoxymethyl group, a difluorométhy& group or a
hydroxycarbonyl group.

20 It is further preferred that X independently represents a
single bond, an oxygen atom or a methylene group more
preferably a single bond or an oxygen atom.

Specific examples of the 2-phenylpyran-4-one derivatives
of the present invention include:

25 2-(4-methanesulfonylphenyl) -6-methyl-3-phenylpyran-4-one,

- (4-fluorophenyl) -2- (4-methanesul fonylphenyl) -6-methylpyran-4-
one,
3-(3-fluorophenyl) -2- (4-methanesulfonylphenyl) -6-methylpyran-4-
one,

30 3-(2-fluorophenyl) -2- (4-methanesulfonylphenyl) -6-methylpyran-4-
one,
3-(4-chlorophenyl) -2- (4-methanesulfonylphenyl-6-methylpyran-4-
one,

-{3-chlorophenyl) -2- (4-methanesulfonylphenyl) -6-methylpyran-4-

35 one,
3-(2-chlorophenyl) -2- (4-methanesul fonylphenyl) -6-methylpyran-4-

one,



pyran-2-carbonitrile. |,

3-(2-fl uorophenoxy) - 2- (et hanesul f onyl phenyl ) - 6- et hyl pyran-4 o 0

3- (4-chl or ophenoxy) - 2- (et hanesul f onyl phenyl ) - 6- et hyl pyr 2‘%-"Zar8ﬁ§,°°é’t

3- (2-chl or ophenoxy) - 2- ( et hanesul f onyl phenyl ) - 6- et hyl pyran-4 one,

3-(2,5-di fl uorophenoxy) - 2- (met hanesul f onyl phenyl ) - 615 net hyl pyr an- 4- one,
(3-chl oro- 4- et hyl phenyl ) - 2- (4- nmet hanesul f onyl phenyl ) - 6net hyl pyr an- 4- one,
(4- met hanesul f onyl phenyl ) - 6- met hyl - 34phenoxypyr an- 4- one,

(4-f1 uorophenoxy) - 2- (4- nmet hanesul f onyl phenyl ) - 6- met hyl pyran 20 4-one,
(4-met hangs! ﬁgg b= 15 IPHARRENOE N anes-
(4-chl o?ogi;gn{/ E ﬁ?’i’aﬁe?hgﬁﬁﬁwﬁﬁ%ﬁﬁﬁ )H%HG- me'?hoxymet E%Pg;r an- 4- one,
5 3-(4-ct®®r ophenyl ) -6-di fl uoronet hyl - 2- (4- net hanesul f onyl

phenyl) pys ang 4nédieaniol AN Ahedfy 1Hhe -¢RAPguURds pspetiyiibgabhy4i-deatified in
Tabl e 4, and pharnmaceutically acceptable salts thereof. 30 O outstanding
i nt erest 2af &4 -methanesulfonylphenyl)-6-methyl-3-m-tolylpyran-4-one,

3-(4-fluorophenyl) - 2- (4- et hanesul.f.onyl phenyl ).- 6- n.4_one,

3-(2-f Fuo?bgﬁaw%//ﬁ’%é’ﬁ%ﬁ-%ﬂfﬁ\?ﬂ%k@ﬂ“ﬁe@%r -‘é’-’%ﬁ%k%%ﬁn%"ggé, 35

3- (4-chl og aphgnyl)s 2n(4nethanesslfpnyd ahenayl ) §6- et R pyr an- 43ong,4 - 19
March 2003 6_3-(4-braomphenyl) - 2- (4- net hanesul f onyl phenyl ) - 6- net hyl pyran-4
one, 3- (2t HHYP YRS RERA YL @Y A&l f onyl phenyl ) - 6ret hyl pyr an- 4- one,
5 3-(3, 4-diqhl,arophenyloraps k4 nyethanesul-fonyh phersyd ) £ 6metlhyh pyvan- 46 ene,
3-(3-chl oro- 4)E{Tet hyl phenyl ) - 2- (4- met hanesul f onyl phenyl ) - 6net hyl pyr an- 4- one,
2- (4- et hRER ”p%‘e% ) - 6- met hyl - 3- phenoxypyr an- 4- one, 10

3- (4- fibuos efiBertoxd) £ 2ud-arh haydsut B ory phehhieyies wef Ryl ypyPaaBYdne, € -
3-(2-fl uo&gwgﬁ_%_(gfg’hanesul f onyl phenyl) - 6- met hyl pyran- 4

3-(3,5-difluorophenyl)-2-(4-methanesulfonylphenyl)-6-

3-
2.
3-
2-
3-
2

methylpyran-4-one,
3-(2,5-difluorophenyl)-2-(4-methanesulfonylphenyl)-6-
15 methylpyran-4-one,
3-(2,6-difluorophenyl)-2-(4-methanesulfonylphenyl)-6-
methylpyran-4-one,
3-(2,4-dichlorophenyl)-2- (4-methanesulfonylphenyl)-6-
methylpyran-4-one,
20 3-(3,4-dichlorophenyl)-2-(4-methanesulfonylphenyl)-6-
methylpyran-4-one,
3- (3-fluoro-4-methoxyphenyl) -2- (4-methanesul fonylphenyl) -6-
methylpyran-4-one,
3-(4-chloro-3-fluorophenyl)-2- (4-methanesulfonylphenyl) -6-
25 methylpyran-4-one,
3-(2-chloro-4-fluorophenyl)-2-(4-methanesulfonylphenyl)-6-
methylpyran-4-one,
3- (4-bromophenoxy) -2- (4-methanesul fonylphenyl) -6-methylpyran-4-
one,
30 3-(4-fluorophenoxy)-2- (4-methanesulfonylphenyl) -6-methylpyran-
4-one,
3-(2,4-3difluocrophenoxy)-2- (4-methanesulfonylphenyl)-6-
methylpyran-4-one,
3-cyclohexyl-2- (4-methanesulfonylphenyl) -6-methylpyran-4-one,
35 2-(4-methanesulfonylphenyl)-6-methyl-3-naphthalen-2-ylpyran-4-

one, -



ne, 3-(4-chlorophenoxy) - 2-(nmet hanesul f onyl phenyl ) - 6-net hyl pyran-4 15 one,
- chl or ophenoxy) - 2- (et hanesul f onyl phenyl ) - 6- net hyl pyran-4 one
-bronDphenoxy)-Z-(4-nethanesulfonylphenyl)-6-nethy|pyréﬁﬁﬁ“@mggmbo

- met hanesul f onyl phenyl ) - 6- et hyl - 3- (4- net hyl phenoxy) pyran 4-one,

, 4-di f I uor ophenoxy) - 2- (4- et hanesul f onyl phenyl ) - 6net hyl pyr an- 4- one,

, 5-di f | uor ophenoxy) - 2- (et hanesul f onyl phenyl ) - 625 net hyl pyr an- 4- one,
4-chl or ophenyl ) - 2- (4- net hanesul f onyl phenyl ) - 6- met hoxynet hyl pyr an- 4- one,
3-(4-chl orophenyl ) -6-di fl uoromet hyl - 2- (4- net hanesul f onyl phenyl ) pyr an- 4- one,
30 and phagr nac vcal Ly cep sakt reof+y T i N§d on

al so prov%dgg g%%@ggsésoggrgpbggg?}nghéﬁz%%%oggﬁl%Hagg%%%%¥%ﬁ§£%ﬁg%%
depend on at-hpz dgfs nNf L b@r @b hBhy Whers Raeit el met-kyt o g oy, y earporingg jof
formula (1) are prepared according to the definition of R. 35 Thus,
conpounds bR zeaesiildoppifg . which R3 is a nmethyl group and R is an al kyl
or - NR' RS4grodp (5 NaWlliichh RQ-8pH e RS 191 66 axhlsthlyqrwxovm-;gzran-z -y1]

2- phenyl pyran-4-one derivative of formula (ITI): 19 March 2003 O\S O Rla
5 R2 OsCH®efuzepespldbherwideRl a i s an al kyl or -NRgaRSa group in which Ra
and R5a are §agh d'i&q%%gﬁmyn yAlKY(a -HQURSe NG JBR, 184E 1370 B lefd.ned
above, which conprises réacting a carbonyl derivati'vé of formula (I11l1) O X
2 Ra/ (pyreR-@FcbybbritriDewherein Rla, RZ and X are as def fined above

i th : . , . : '

Lenperat ure 1 S TOTR ASTEGE - TR ROV LS BN AR Ty

be obtai ne&cphy nmet hods well known in the literature (EP-A-714883;

W96/ Q6848 M@ﬁiéi&%ﬁemmmﬁ&&?@es@n f%?@pﬁeﬁ?‘l)f E@&ﬁ@@u%rp%%rﬂ@agen or
ctin

sul fur at%gg by rea g a phenacyl derivative of fornula (I Rla

2
4
4
2
2
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-
-
-
- (
-

3~ (2-chlorophenoxy) -2- (methanesulfonylphenyl) -6-methylpyran-4-
one,
3-(2,5-difluorophenoxy)-2- (methanesulfonylphenyl)-6-
15 methjlpyran—4—one,
3-(3-chloro-4-methylphenyl) -2-(4-methanesulfonylphenyl)-6-
methylpyran-4-one,
2- {(4-methanesulfonylphenyl) -6-methyl-3-phenoxypyran-4-one,
3- (4-fluorophenoxy) -2- (4-methanesulfonylphenyl) -6-methylpyran-
20 4-one,
2- (4-methanesulfonylphenyl) -6-methyl-3- (4-methylphenoxy) pyran-
4-one,
3-(4-chlorophenyl) -2- (4-methanesulfonylphenyl) -6-methoxy-
methylpyran-4-one,
25 3-(4-chlorophenyl)-6-difluoxromethyl-2-(4-methanesulfonyl-
phenyl)pyran-4-one,
and anyone of the compounds specifically identified in Table 4,

and pharmaceutically acceptable salts thereof.

30 Of outstanding interest are:
3-(4-fluorophenyl) -2- (4-methanesul fonylphenyl) -6-methylpyran-4-
one,

3- (2-fluorophenyl) -2- (4-methanesulfonylphenyl) -6-methylpyran-4-
one,

35 3-(4-chlorophenyl)-2- (4-methanesulfonylphenyl) -6-methylpyran-4-

one,



25 ~\ O-'S~ (IV) wherein Rla is as defined above and Y represents a
chlorine or bromne atom wth a hydroxy or nercapto deriv?§héﬁr§%g%ornula
.30 (V) HKa - Rz (v) 19 March 2003 8 wherein RZ is as de o e and
Xa is an oxygen or sulfur atom The reaction between the phenacyl
derivative of formula 5 (1V) and the internedi ate conpound of fornula (V)
may be carried out by heating a m xture of these two starting material s,
optionally in a solvent m xture of methyglene chloride, benzene or toluene
and water, at a tenperature of from 15C to 30C and in the presence of a

phase tr a@sf@r-b&%m%?héh?@; - 8S (PaRZyh did K1IMETRRBIM § Nk Ofk BBy 1 d€asaf bony!
derivative of formula (T11) in which X is other than a sul fur atom nay

al so be. pf&fared by reacting a thio derivative of formula (M): O 15 Xb
(VI) Rla \3S whereidi Rl acarbiengne -as- defmach abeve,l fodyXpHenplsi-egl e 20
bond, an Oéﬁggﬁ aton1%% a _nmet hyl ene group, wth an oxidi zi ng agent,
preferabl;?1 d'ggfﬁﬁf ﬁBSéroxyphthalate or 3chl oroperoxybenzoi c acid. The
reacti én i3s 3 efedablyl capplresnpiit <i2r ah-oregadnkgescl Menhysdypdhemgla -éixt ure

of nethyl epe i,de Wi nethanol or ethanol, at a tenperature of from 25
10C to 40%@ Pﬁgbg?gsent %n&ention al so provides a process for the

prepar ati ¢ G- FkonpotindebhyRehemyd (13- (heret hargsis fgnydpgnydrofs, R
is an al kylet@hagRradnd-gnks other than a sulfur atomviz.

s phenyl Py AT e 2REndelh Y8, Y Enehy ! P B8 iyl 14 pR By R QR A8 (VI 35

10 3-(4-fluorophenoxy) -2- (4-methanesulfonylphenyl) -6-methylpyran-
4-one,
3-(2-fluorophenoxy) -2- (methanesulfonylphenyl) -6-methylpyran-4-
one,

3- (4-chlorophenoxy) -2- (methanesulfonylphenyl) -6-methylpyran-4-

15 one,

3- (2-chlorophenoxy) -2- (methanesul fonylphenyl) -6-methylpyran-4-
one,
3- (4-bromophenoxy) -2- (4-methanesul fonylphenyl) -6-methylpyran-4-
one,

20 2-(4-methanesulfonylphenyl)-6-methyl-3- (4-methylphenoxy) pyran-
4-one,
3-(2,4-difluorophenoxy) -2- (4-methanesulfonylphenyl)-6-
methylpyran-4-one,
3-(2,5-difluorophenoxy)-2- (methanesulfonylphenyl)-6-

25 methylpyran-4-one,
3-(4-chlorophenyl)-2-(4-methanesulfonylphenyl) -6-methoxy-
methylpyran-4-one,
3-(4-chlorophenyl) -6-difluoromethyl-2- (4-methanesulfonyl-
phenyl)pyran-4-one,

30 and pharmaceutically acceptable salts thereof.

The present invention also provides processes for
preparing a compound of formula (I) which depend on the
definition of R®. When R® is a methyl group, compounds of
formula (I) are prepared according to the definition of R'.

35 Thus, compounds of formula (I) in which R’ is a methyl group
and R' is an alkyl or -NR‘R® group in which R' and R® are alkyl
groups, viz. a 2-phenylpyran-4-one derivative of formula (II):



19 March 2003 9 wherein Rb is an alkyl group and RZ and X are as defined
above by reacting a nercapto derivative of fornmula (VMII1): [S Ran 5 (VIl1)

- wherein Rb, RR and Xb are as defined above with an oxidizﬂﬁdWQBhggﬁﬁn,
preferably w th nmagnesi um nonoper oxypht hal ate or 3chl or operoxybenzoi c aci d.
The reaction between the nmercapto derivative of formula (VII1) and the
oxi di zing agent is preferably carried out, as previously disclosed for the
conmpound of forrmula (VI), in an 15 orgagic sol vent such as a m xture of

met hyl ene chloride with nmethanol or ethanol, at a tenperature of from 10C
to 40C. The present invention additionally provides a process for the
preparation of a conpound of formula (I) wherein RL is a NR'RS group and R3
is a nethyl group, viz. 2-phe $@ﬁyr. -4-one 20 derivative of fornula (1X):
Rs NR4/ | O25 CH3 ( I X) R2 3¢/ wh§ Rz, R', RS and X are as defined
above by reacting a chl orosul Renyl vathve @, formula (X): C~SO O ~\
/ OCH3 35 (X) X R2 3

5

(I1)

10 wherein R¥ is an alkyl or -NR'"R™ group in which R and R* are
each independently alkyl groups, and R? and X are as defined
above, which comprises reacting a carbonyl derivative of
formula (III):

R1a
\

07

O

wherein R!®*, R? and X are as defined above with an excess of

(L1

15 anhydrous acetic acid and polyphosphoric acid at a temperature
from 100°C to 150°C.

The carbonyl derivative of formula (III) may be obtained
by methods well known in the 1literature (EP-A-714883;
WO96/06840; WOS6/31509 and DE-2064520) or when X represents an

20 oxygen or sulfur atom, by reacting a phenacyl derivative of
formula (IV):

R1a
25 \

=S
\} Iv
O o (IV)
wherein R!® is as defined above and Y represents a chlorine or
bromine atom, with a hydroxy or mercapto derivative of formula
30 (V)
HX® - R? (V)



19 March 2003 10 wherein R2 and X are as defined above with an ami ne of
formula (XI ) RO-NHR5 (XI ) 5 wherein RQ and RS are as defj ned e. This
Ehl) %&"’ta@&ﬁ’oc

. reaction is preferably carried out at a tenperature of fro The
chl orosul fonyl derivative of fornmula (X) may, for to exanpl'e, be prepared
by reacting a conpound of fornula (XIl1): CH3 15 R2 (XIl) 20 wherein RZ and
X are as defined above with chlorosul fonic acid, preferably at a
tenperature of from80C to 120C. The prgsent invention further provides a
process for the preparation of a conmpound of formula (1) wherein R3 is a
met hyl group and Rl is a -NR4RS group wherein R and RS are hydrogen, 25
viz, the 2- phenylggran 4-one derivative of formula (XIl11): H2N- 10 n O 30

Ha R2 O (Xh§r9in K5 ifh&%|tRRNeh PO 23S %Iefltsne%lna%%l’/%e%yo’éleﬁ’é?ﬁv}’atlon
of the corgwespondi ng N, N-di benzyl derivative of formula (X V): 19 March
2003 The reaction between the phenacyl derivative of formula
5 (IV) and the intermediate compound of formula (V) may be
carried out by heating a mixture of these two starting
materials, optionally in a solvent mixture of methylene
chloride, benzene or toluene and water, at a temperature of
from 15°C to 30°C and in the presence of a phase transfer
10 catalyst as benzyltriethylamonium chloride.

The carbonyl derivative of formula (III) in which X is
other than a sulfur atom, may also be prepared by reacting a
thio derivative of formula (VI):

0O
15 b
R1a X\R2 (V1)
s
wherein R and R® are as defined above, and X® is a single
20 bond, an oxygen atom or a methylene group, with an oxidizing
agent, preferably magnesium monoperoxyphthalate or 3-
chloroperoxybenzoic acid. The reaction is preferably carried
out in an organic solvent such as a mixture of methylene
chloride with methanol or ethanol, at a temperature of from
25 10°C to 40°C.

The present invention also provides a process for the
preparation of a compound of formula (I) wherein R® is a methyl
group, R! is an alkyl group, and X is other than a sulfur atom
viz. 2-phenylpyran-4-one derivative of formula (VII):

30
O

O\\S//

/
R1b
(VII)
35




mC6HS CH2\ O/N~Si C6H5 CH2 O OCH3 5 (XIV) X OR2 wherein R2 and X are
as defined above. 1o The debenzylation is preferably carri SQMJ ut %63h an
. excess of trifluoroacetic, sulfuric or nethanesul fonic aci areh
tenperature of fromOC to 120C. The internediate of formula (XIV) may be
prepared according to the above processes using appropriate starting 15
materials wherein R and RS (or Ra and R5a) both represent benzyl groups.
The intermediate of fornula (IV) and (Vi) used in the preparation of the
conpounds of the invention nay be prepared by net hods dlsclosed in the

I(llggg?t ;L?Réf%]gbgﬂgl > neglln rﬂeg ggﬁégﬁggﬂ%% 0 forrm ggﬁfgl ?F%Qand

(XI'1) may e magramet soynetrapsamdeprivessyedpscEosedlfod VIRE) prepar ati on of
conpounds of fornmula (11), W|th tdhe appropriate starting materials. 25 The
2- phenyl pyran-4-one derivativ 1§ o) Wl a () wherein R3 is other than a
nmet hyl group, can be prepared by prp $es \Lgm ct‘bﬁre represented in the
foll owimg schene: c~ 0 0 Uto N ADXA G O zo tai nXX(dLiAx | XX
Ox z~! O ~zAQu Orx" zu xX |

wherein R, R? and X® are as defined above with an oxidizing
10 agent, preferably with magnesium monoperoxyphthalate or 3-
chloroperoxybenzoic acid.
The reaction between the mercapto derivative of formula
(VIII) and the oxidizing agent is preferably carried out, as
previously disclosed for the compound of formula (VI), in an
15 organic solvent such as a mixture of methylene chloride with
methanol or ethanol, at a temperature of from 10°C to 40°C.
The present invention additionally provides a process for
the preparation of a compound of formula (I) wherein R' is a -
NR'R® group and R® is a methyl group, viz. 2-phenylpyran-4-one

20 derivative of formula (IX):

25

30 wherein R? R', R® and X are as defined above by reacting a
chlorosulfonyl derivative of formula (X):

0
CI\S//

35




zuOzHO ~zOx 2l 111XX ~~I-Z O! Pd" zH CZ y2i =d E4d C| Oz~'v' CZ HOzHhl C1
lInX ~1~ 0 _ L /\ IfQeflOO0 ~~2z0t tlI flHLy I~1 x ILXX U x,:-Za /,\ tiz30 O
/ ~20unx OOp X 221 rX R rXzv ~-, y3S YOE z0 aS 0 01?!‘4236%20,030 ~ OHO
0-/ "szGu / z~ ~--Sz 3l ~ai~~s O~ 1rx zu EHO O ~~/ --S z0 t)I 19
March 2003 13 As can be seen in the schene, 2-phenyl pyran-4-one derivatives
of fornmula (1) wherein R3 is other than a nethyl group, vi z . conpounds of
f ormulae (XVI I ) , (XVI 1 1 ) , (XIX)30 (XX) , , (XXI), (XXI'l') and
(XXI'V), are prepared fromconpounds of 5 formula (1) in which R3is a

met hyl - gr Qi e¥in? g2 GHIPAUNG-Ofa f YR a( X¥bveMdh €N PHOSRSSESCL! £ PFRPAT ati on
have been di scl osed above. In a first stage, conpounds of formula (XV} axe
treated wi®d an oxi di zi ng agent as sel eni um di oxi de in an organic sol vent
as tetrahydrofuran or dioxan, in a pressure

R4‘-NH-R? (XI)

wherein R’ and R’ are as defined above.
This reaction is preferably carried out at a temperature
of from 10°C to 40°C.
The chlorosulfonyl derivative of formula (X) may, for
10 example, be prepared by reacting a compound of formula (XII):

15 (XII)

20 wherein R? and X are as defined above with chlorosulfonic acid,
preferably at a temperature of from 80°C to 120°C.

The present invention further provides a process for the
preparation of a compound of formula (I) wherein R® is a methyl
group and R! is a -NR'R° group wherein R* and R®> are hydrogen,

25 wviz, the 2-phenylpyran-4-one derivative of formula (XIII):

O
H2N\S//

30

(XI1I1)

35 wherein R? and X are as defined above by debenzylation of the

corresponding N,N-dibenzyl derivative of formula (XIV):



10 vessel and at a tenperature from 100C to 190C. The correspondi ng

al dehyde of fornmula (XVI) is obtained, which is used as starting materi al

- to obtain the conpounds of formula (1) with R3 other than 49 Mar %ﬁoup.
The conpounds of forrmula (I) wherein R3 is a 15 hydroxycarbonyl group, viz.
conmpound of forrmula (XVI1}, are prepared fromthe correspondi ng al dehyde
(XVI) by reaction with an oxidi zing agent as pyridiniumdichromate or
manganese di oxide in an organi c sol ventiias N, N-di net hyl f or mam de or et hanol
at a tenperature between -5C and 35C. The obtai ned 20 conpounds (XVI1) are
used as starting materialg fjoc@btain conpounds of fornmula (1) wherein R3 is
a trifluoromethyl group, vfZ céppoudd of fornmula (XVI11). The reaction is
carried out by reaction g% conpo (XYI'l) with a mxture of sul phur
tetrafl uoride and hydrog Hg riEf, :
organi ¢ sol vent as nethyl ene chl oM de
tenperature from20C to 140C. The conpsusad
represénts a hydroxynethyl group viz. conpoupds
prepared by reduction of conpounds (XVI) w.tha oron or 30 al umi ni um

hydri de, preferably sodi um borohydride in sollvent as net hanol or ethanol
and at a tenperature from 10C to 40C. Fur”ger oeacti on of conpounds (Xl X)

wi th an appropriate halide of formula (Xﬂﬂl): 35Z - R (XXIIl) wherein Z
r epr esent 1l opk n ani_ne or. iQdi and R 19 March 2003 19

r epr esent g’h%rrl%gflk)gl ,aer&%jrgceyésoﬁekf%%eo%re a%tgg'z@yl group, provide the
conpodtids of f@heudebgnyylaierai i sRBrefenabay kepepicacthplut €3Ch an excess

cycl oal koxymet iyt Q8r REAH OXY IBY BYL1 87 QD MEZnasOSRPERESC Ofa Jfior m az( XX) .
The reaction is carried out in an organic solvent 5 such as acetone,

N, N- di met hFPEFRERF8eCbr ¥ ARy drofI+Qrti n the presence of sodi um or

pot assi um hydr THe oinserdediand adf a ferperat upelbet wesn 2QC andphzed. Al so
al dehydes Ul a (X us riie ial . 0 in.
compounds “aror i1 Zo( e B Gr B0 PEs S 40 bR TRLBL B S0P BBt ang o
of foRhul matEXiplsTheredet iR 4»d cBiriled &it &nda R sboshagepygsensat nent
of aldehygg529xvg}o%?gh hydr oxyl am ne hydrochloride and formc acid at a
tenperature from80C to 120C. The resulting oxinme derjvative is, isolated
and heat ed wi t h'8n i8keETeddptEc &L L ATMYFR i 48V At 28915 Wldnpeted ut® bBEween
100C to 18R€patheieanpdubids odmpoimdid aof |Yheviareint ikh nepr ézemrepared
difluoro h [ QUP,q. VI u . ( I prepared from
aldehydegggf% Sgﬁggad%éé%?8%§nggagﬂgoﬁg&%?%ggkgrugé#ngﬁggﬁﬁgaggﬁthag'

di et hgPanfaesupnar &riPraorflrmordh 20 mid3&Ur@ %66 )s @nduWO-9606840.

tetrafluoride-pydr ogearhbaost decompbiRig! by Edrhheapr egenes ahaanxerganic
sol vent as nethglene chl o |g§! bgnzene or toluene %yd(%%?a enperature from
0C to 13082YThHR 2-%%‘?%/‘4%{” - 458fe BRPFVAERTORESDf Fot %F%;%rn Bch R3
i s a CH2- Regapapjoniaf conpounts odf tbomnlika({XX With Zheamppalopaiptepar ed
from al de : XVlI) in a tw stages process. In the first

st age, thgygfgéﬁédégéégﬂﬁﬁéé reacted with a triphenyl phosphi ne derivative
(XXV) 2Bn the pFes ety IpyFainrénengsaer bxantve sl iofet ARy éd hahe wberein

tetrahydrgf rantale:2 HHRPY Mt 1f IBuECcle e heiphired B9 pto3@s8kst he
solvent. The resultin conmpou dis.h q%g_enated in the second stage of the
eg o

process ifi°the prese & aﬂtrél%%/ A RiSTR%8) ‘act i vat ed carbon. The
reaction is carried out in the presence of a solvent as nethanol, ethanol

or ethyl acetate at a tenperature from 15C to 40C. 35 The

2- phenyl pyran-4-one derivatives of formula (1) in which there is the
presence of a basic group, can be converted by nethods known per se into
pharmaceutically acceptable salts, 19 March 2003 15

vessel, and at a
Q a (1) wherein R3
hf formula (XIX) &)




preferably acid addition salts by treatnment with organic or inorganic acids
as fumaric, tartaric, succinic or hydrochloric acid. A's
2-phenyl pyran- 4- one derivatives of formula (1) in which R31Péﬂm6§899% an
hydr oxycar bonyl group, may be converted 5 into pharnmacol ogically acceptabl e
salts with, for instance, alkali nmetals such as sodi um or potassium by
reaction with an alkali netal hydrgxide. The follow ng biological tests and
data further illustrate this invention. 10 COX-1 and COX-2 activities in
human whol e bl ood Fresh bl ood from healthy vol unteers who had not taken any
non- steromﬂal anti-inflammatory drags for at |least 7 days prior to blood
extracti omwas collected in heparlq§zed tubes (20 15 units of heparin per
m ) . For thy_QOX£l activity deternination, 500 ~. 1 aliquots of blood were
i ncubat ed Wit eltﬁpr 5 ~Cl1 vehicle nethy$su|phOX|de) or 5 ~1 of a test
h at 37C. Cal ci um i ofRgpl or 8 423187 (25 ~.M was added 20 mn
.iﬁb the i ncubation. Pl was separated by 20 centrifugation

/ 13000 rpm) and kept OC until TXBZ | evel s were neasured
usi ng angenzynme i munoassay kit ( ﬁo“ The effect of the conpounds were
evaluated‘by i ncubati ngseach conpeund at five to six different
concentr&tidns with trlﬁllcate deté@r mi nations. |CSO val ues were 25 obt ai ned
by non-linedr regression ugin | nPl ot, GraphPad software on an | BM
conputer. FRar the COX-2 actlv'ty deternlnatlon 500 ~.1 aliquots of bl ood
wer e |ncubé%ed in the presende of LPS (10 ~,g/n1) for 24 h at 37C in order
to induce .t he COX-2 expfies§/on (Patriagnani 30 et al., J. Pharm Exper.
Ther. 2718 1705-1712 (1994y). Plasma was separ at ed by centrifugation (10
mn at 130Q0 rpm and k@p at -30 til PCGE2 | evel s were neasured using an
enzyne i moassay kit (ELISA). Toe £Ffects of inhibitors were studied by
|ncubat|nggea co ound (5 ~.1 akiquots) at five to six 35 different

i plicat eerﬁl nations in the presence of LPS for 24

obt ai n&d Ay Honl i near regression using InPlot,
n | BM 9 Nhrch 2003 16 conputer. Anti-inflannatorv
iti Mal e Wstar rats weighing 175-200 g with free
access t® 5 food and waer reused. On day O, the aninals received an
intrapl afitar injec I g Bf a suspension' of Mycobacterium tuberculosis in
paraffin oil (0.5 /my/A on the left hind paw. A ﬁ?oup of nonarthritic
controB rats{were/injgcted with paraffin atl alone. On days 11 and 14 after
i nduct Bon of |10 Aarthfitis, the volume of tdie hind.paw of each rat was
neasurgﬂ usi ng ter plethgsnograph. Aninmals whdse paw vol umes increased
during“thag time were selectgd. Rats were distribyted into groups of 8
havi ng equgl nean paw vgl unmes\and an approxi mately, ual standard

devi ation. Y5 Test conpgunds er ni.ni stered p. 8 ofic€ daily for 7 days
ys.

(days 14- 2@ pars hLLELg_and_a t hri®i cctontrol _rAtS received vehicle

al one for e hind pa
dose (onégjg 2%) . The body ohgzmas det erm ne ery¥ second day. 20 The
results expressed as t percentage of inhiloition of inflammtion (paw
vol une) flor each treat ment group, considering bgth the arthritic and
nonarthrigic vehicle controfs. The ANOVA tests was used for statistical
studies. 25 U ceroQenic actrvit Animals . Male Wstar rats (Interfauna,
UK, Ltd.) i ghi ngnabout 150-175 g were used. Aninmals were nmaintained on
a 12:12 hour'|light-dark cycle (lights on at 7:00 an) at room tenperature
(221C). Foo#|and wat er re allowed ad libitum 30 Procedure . The
conpounds were adm ni ster by the oral route once a day for 4 consecutive
days. The .body wei ght of each r& was assessed every day before drug
admi ni stration. The animals wer & anest hesized 24 h after the |ast dosing
and 1 nm ggtﬁﬁﬁggood was extract y cagglac puncture using heparin (10
Um) as aRti ulgant . The perc®nt age” ofx< hematocrit was neasured. The
i ntestines Atete renoved, opened l/ongi tudinal ly

— » —

\ / * <‘\ /> %

unes were ne d 20 h after the |ast

<) S
o s



19 March 2003 m and gently washed. The macroscopic severity of the

I ntestinal erosions was assessed using a paranetric scale, evaluating the
nunber of the perforated and non-perforated intestinal ulcégyﬁ5 s of a
| esion index ranging fromO to 3 (O no ulcers, 5 1:<10 ulcers, 2:10-25
ulcers to 3:>25 ulcers). No gastric ulcers are observed using this
protocol. The treatnents were random zed in each experinent. The results
were conpared with those obtained in thg vehicletreated group using the
ANOVA test. 10 Results The results obtained fromthe biol ogical assays are

h in Tabl , d..3. ABLE 1; - - 5 30
Compound (o) coRE1 Falo Py BRRED PR 1 Em an R, CeindiPIy AN Khe
COX- 1/ COXSERAderdvesciaf0. Bommpz0. §62 MoE ige 44| Or-hess>adE G0 metsyig>1001

. 1>581510@4-c1,802¢37 . 1&bnd 4 Q31 £ 6 mad3d >(J;@6111-)Q8>(9<27319?J)Qo@xﬁﬁ?,l%ég%m- 141
9341>1000.35>%é542410.2 0543>1000.8125 19 March 2003 la 5 Conggun
(*) COX- 1 (B3 (f ~M}é5<)_ 2 qr’éSO({{x?W. ) R&%5€0 prepared from compounds
CCM—l/@EMiZ&#ﬁQ@.Zkh85ﬂ52@@idﬁlﬁv4ﬂ57a1ﬂe8ﬁﬁ5344&uﬁ3256%21Qﬁﬁmt%ﬁﬁ D See
structures b, 180! Guf) | ndRRELhaghOcLoeds (4 £ Srahenzoll - s 0ty
disclosed above. In a first stage, compounds of formula (XV)
are treated with an oxidizing agent as selenium dioxide in an
organic solvent as tetrahydrofuran or dioxan, in a pressure
10 vessel and at a temperature from 100°C to 190°C. The
corresponding aldehyde of formula (XVI) is obtained, which is
used as starting material to obtain the compounds of formula
(I) with R? other than a methyl group.
The compounds of formula (1) wherein R’ is a
15 hydroxycarbonyl group, viz. compound of formula (XVII), are
prepared from the corresponding aldehyde (XVI) by reaction with
an oxidizing agent as pyridinium dichromate or manganese
dioxide in an organic solvent as N,N-dimethylformamide or
ethanol at a temperature between -5°C and 35°C. The obtained
20 compounds (XVII) are used as starting materials to obtain
compounds of formula (I) wherein R’ is a trifluoromethyl group,
viz. compound of formula (XVIII). The reaction is carried out
by reaction of compounds (XVII) with a mixture of sulphur
tetrafluoride and hydrogen fluoride, optionally in the presence
25 of an organic solvent as methylene chloride, in a pressure
vessel, and at a temperature from 20°C to 140°C.

The compounds of formula (I) wherein R’ represents a
hydroxymethyl group viz. compounds of formula (XIX) are
prepared by reduction of compounds (XVI) with a boron or

30 aluminium hydride, preferably sodium borohydride in a solvent
as methanol or ethanol and at a temperature from 10°C to 40°C.
Further reaction of compounds (XIX) with an appropriate halide

of formula (XXIII):

35 Z - R’ (XXIII)

wherein Z represents a chlorine, bromine or iodine atom and R’



TABLE 2: Anti-inflammtorlr activity 15 20 Conpound~ | nhi bition (dose

ng/ kg) | ndonet haci n64(1) 550( 1) 2269(1) 3975(1) 4171(1) 4574(1) TABLE

U cerogenic activity 25 ConpoundDose (ng/ kg)Lesion index PR aTFR A% cr i t
(s) Vehi cl e0044. 30. 21 ndonet haci n103322. 71. 651000044. 10. 722~ 1000044. 40. 3
19 March 2003 19 ConmpoundDose (ng/kg)Lesion index PU

NPUHenat ocri t 391000043. 7+0. 4411000043. 4+1. 9451000044. 4+0. 9 PU. perforated
ul cers, NPU. non-perforated ulcers. 5 Asy shown in Table 1, the

2- phenyl pyran-4-one derivatives of formula (1) are potent and sel ective

COX- 2 'nh'rl?éﬁr%rs%n%e%%aélkgﬁ r@fﬁée 1%9m9mnerl BEREPE Ngsbtlp | SpASvide
equi potent as COX-2 and Due tq their | ow -1|nh|b|tory
10 acti vi thpe lcﬁ’E‘PQBﬁﬁéuﬁésf%?m‘F%? r’r{,ﬂC a "(h%redﬁ”e&n%s &P ieperRAIRt YL Cs-

anti-infl mmjz@rdalacdxyﬂ\éahﬁsm Eahlz?laicyﬁéﬂh]*/h@lbﬁﬁefvlﬂz Of:oﬁnpgﬂhﬁs cant |y
| ess har nf si,de ;( i an t e nan. st.er 0l dgtl f amlrgt or eollgtugs
commonty (SETE () oohfe AeRbeAth A pBkrLfe, s el #auPeodf!

si de- ef¥ ectush ra@dwcratcefe‘ edt, Ml@@}é@%ﬂhd@e@mrﬁb@ﬁmqw idgn in
aspirin- Sy F‘r\é%eﬁl—}@l SEtéédluth&f Mteascmpp %%Jﬁfe EQeahM@“téH&‘ ARG

preferably selective inhibitors manmal | an X- for exarrp e human COX2.
The conpofiPesPtiRE PRIEREFOACAFsB Pr &éEBrably have |ow 20 inhibitory
activity towar digenmel dety d&3X- bf fwrnmwplnvhpn&&eccoz%éd b@hléhat:ﬂj’ﬁhg

activity can caIIy be neasured in.vitro ass f.or exanpl e as
escr i bod TREEFARLpet G T orBRRt ot OF hEOFRYSRE [0 HAE D TESORA ue
for C@)OmetxheISaSgrhap S M cqmpefuerdebby fessuldalXX3 )nofeepreéet aduh i 25

| ess than A reterr ggmggg&%_ls nt Ve I CSO
val ue for %5%1 g\/lfo gr gté]t &r Eiq‘han 0 =~ D?re% era \ﬁet rdelgpaelraééﬁén 20 As
an i ndi cattdthof hydiresyilamiyef ohyidyaahilordfeos a@@x- BPEC CORE e ratio
of COX- 1/ €QperhEaeeVal-ufss b sc pieferedd.y Taeeatetlt DAY @Rime8W«rihi.iveor e

Dt ovi des. 4 CORBBIRACFR R arrar e (TS G G6Fe B nBeRbiC o RY R Rit” & the
human 1& &empel-abody bgtwhenap9p°Cntpat80tal ar for the treatnent of
The compounds of formula (I) wherein R’ represents a
difluoromethyl group, viz. compounds of formula (XXII), are
prepared from aldehydes of formula (XVI) by reaction with a
fluorinated reagent as diethylaminosulfur trifluoride or a
20 mixture of sulfur tetrafluoride-hydrogen fluoride, optionally
in the presence of an organic solvent as methylene chloride,
benzene or toluene and at a temperature from 0°C to 130°C.
The 2-phenylpyran-4-one derivatives of formula (I) in
which R® is a CH,-R® group, viz. compounds of formula (XXIV),
25 are also prepared from aldehydes of formula (XVI) in a two
stages process. In the first stage, the aldehyde (XVI) is
reacted with a triphenylphosphine derivative (XXV) in the
presence of a solvent as dioxane, dimethoxyethane or
tetrahydrofuran at a temperature from 15°C to the boiling point
30 of the solvent. The resulting compound is hydrogenated in the
second stage of the process in the presence of a catalyst as
palladium on activated carbon. The reaction is carried out in
the presence of a solvent as methanol, ethanol or ethyl acetate
at a temperature from 15°C to 40°C.
35 The 2-phenylpyran-4-one derivatives of formula (I) in
which there is the presence of a basic group, can be converted

by methods known per se into pharmaceutically acceptable salts,



19 March 2003 20 pain, fever or inflammtion, to inhibit prostanoid-induced
snoot h nmuscl e contraction or for the prevention of colorectal cancer or
neur odegener ati ve di seases. The present inyention further gPd4raR30@%he use
of a 5 compound of formula (I) in the manufacture of a nedi canent for the
treatnment of pain, fever or inflammation, to inhibit prostanoid-induced
snoot h nmuscl e contraction ox for the prevention of colorectal cancer or
neur odegener ati ve di seases. The conpounds of fornula (1) axe useful for
relief of 10 pain, fever and inflammtion of a variety of conditions

i ncl udi ng ghetwmidis feve! , adYIPi ONBsase9Chat G Wi tirnicnflueNZa-Qin 0t NeF
viral infections, commn cold, |ow back and neck pain, dyspnenorrhoea,

headache, %QﬁﬁQﬁﬂﬂﬁeacéﬁﬁaﬁﬁsf%%%r%?rEEQE$a§ﬁRﬁﬂ%HQ§1nﬁ€uP | gYaroeyheRA¢i s,
bu(er' ti ?] deairgli ml}soz 2i- @mmw@yr}hg -kebhewdsgissat giresal oﬁn_ﬂoﬁxexmlal (Dr otyedur es
and art r|t|s c¢ludin eunat art ogteoarthritis, dout
arthritis, 1%b3h§%l5%?{ o qi ies, 3§§% Caéﬁd%B&sgéPVPheW8¥o§%s %ﬂ@%nlle
arthritds xnﬂbtmh&rm&nnﬁqgnQﬁinTheQCﬂByabﬂQOSbétasedthn ther t Iest e, of
skin inflgmyatij 031 1,59 deL$ %ECQoé§u%OoPSBBE§§b§umeB ePBa - DUERT POk RN
dermatitis._ In a & tion, such _conpounds nay be used ftor tﬁe prevention of
col or ect al2 KWeidemet e NYSxSHABs of formula (1) will also inhibit

prost anoi d i ndugedssIDekingusid IHRURY aekkenaaddddeferohermyl e taad in
the treatnment af d menorrhoea, premature |abour, asthma and 25 bronchitis.
The conpodrts o VF8FA{IFa (1) can be used as alternative to conventional
non- stler oi dal anti-inflammtory drugs, particularly where such

non- st er oidgl. ;anty gkl §”=E£9(r¥tgégg§n”ﬁ¥mgﬁ graiLainghgated such as the

treatnment "of patients w th astrolrntestinal drsorders including peptic
ul cers, gastrlfT§Shr€§P6ﬁaerMt 3Ry vpldertaatse Vil PeAsDOli LRFeR @Y ti s,

Crohn's dlnma%eerbaebanmﬁprynbpaﬁhaedfwr&@samerlﬁllteaamtmb@w&s%dﬂorm
Ieedln and coagul ease (e g.

t t est I t
el xed. TehdPHahCERDRIC £ o B8y 1AL A LA SO gBFP=51 o0 ARG D
ant i cagguhanitts, oanitepahase reuscept | boe the W&ﬂeaotdahtanﬂetem:lmmory
drugs induggd apt Egqu\/é% %%ETPB!’@Q& GRIL Uiﬂé‘@ﬁ#@d UGS nt O 1»(?;53:‘5 N ézs

i nflanmation in di'seases such as vascul ar

M grai ne WERd&dReddipaEhyt 6etPRPEIABHIRR, S t yr SiEdRt FESTt apPERPWRA diferdi a,
Hodgki 3 SrﬂlaS:e@ﬁ’C SCdaerchlgr Rndpee: X e rdizaket 95 w@zt@micwdawos,mm
sar coi dosi.s Jlephrotic. syndrone,. Behcet's syndrone 0 ositi
hypersensF1|vFFy, 8BFbﬂ t|%9?| lnctbﬁ}ﬂ?q %qﬁﬁggarﬁ?g %%%ﬂﬁ% cg &Xd
stroke0 Coepsundsgefithe (pPemént aitnieliOomrpay) e anchikegptoras: 0f30°C until
cycl OOXYQ%I:%Sel%v%'iéyrl?e@é‘dm%%u&@er ehy; dpebyl érpzﬂéaat.l.mtnnﬁoassay kit

cyclooxygenase-z nmedi at ed di seases enunerated above. These 10 ounds can

further bdEidéd)for Thee pFretent ith SfheneGPBREYBAEr avFve cﬁ%ﬁ%ﬁﬂiﬁ

Al zhei ner'isiciibacasg. Asgsl di r@mpounide 2aphenyil vy r afod- ogeXderdlvfaieir\eeﬁ of
formula (1) _a harnaceut.ical ly .acceptabl e salt there

ORI o e R e S IR e I TR

t her e@5, mifabaedsedy i mennittest ofregrestsiont eﬁldgsoimﬁﬁetfﬁ GrteepHRadan

body whi cho¢epRLESES ggnthSé@ﬁb@ge}O a patient requiring such treatnent an
effective anount of a heny Iagran one derivative of formula (1) or a

pharnaceutlcaIFQIaEﬁép? bre 3 %V%E%r%ﬁﬁerﬁﬁpﬁ?ﬁPWMWiﬂﬂu“%rﬁkﬁﬁHQFﬁ &fso
provi des bhabﬂaweuélmd:ummsjrtlmms pifeisehceonpr LB, (28 gy acl) \for 24

i ngredi en t st a 2 en I, %(,an n e |vat|ve of f l.a (1) .or a
pharnacol%glga % e%iecgéﬁ Cﬁnggfe?g %ss ?%ﬁpvfgégﬁiaghéhl

phar méfeuetcally éecématbl eExmer pi Bper s asl’epfcalrﬂ?er RS45 diflgema. The

active ing'E%dE@?Er QORI 6 G5 L% (99%nBY wei gbé@opfﬁﬁﬁraam %ePe01% to
90% by wei ght o he co 05|t|on e endlng upon the_nature of

formul ati 8f ant v%ePﬁEFlf FGHrerLeVELE i 818 Cs ‘f‘%a%‘ér%délsﬁﬂgora‘ﬂo enzyme

?ppl i calti Qﬂzmuﬁ’b&fsgéjibh&tl t( rmmmrmh | OShei @mecatr@ dradehtipitbra \fl@fén&tlmldtlébl)?% 30
or ora (0] 0]} nasa inhal at i on ercut anequs_.or | ect.abl e

adnlnlstra |§n u%ﬁtlnﬁa a%ﬁnﬁoTEﬁW 6?aﬁﬂ% uf%ig qi fﬁ% EbaFex

adm xéd mﬁntﬁfenenacdzwwermmm@s mrthsarrttplaf:asecﬁetewpmwlome ifrokimet he

conposi ti gRaseficbhbf et on aerel hcknownyRerwéfe obtained by non-

linear regression using InPlot, GraphPad software on an IBM




35 and the actual excipients used depend inter alia on the intended nethod
of adm nistering the conpositions. Conpositions of this invention are
preferably adapted for 19 March 2003 z2 injectabl e and pdP March 2003

adm nistration. In this case, the conpositions for oral adm nistration may
take the formof tablets, retard tablets, sublingual tablets, capsules or

| iquid preparations, such as m xtures, elixirs, syrups or suspensions, 5
all containing the compound of the invenrtion; such preparations may be nade
by met hods wel |l -known in the art. The diluents which may be used in the
preparati @@nphtlhe conpositions include those |liquid and solid diluents

whi ch are conpatible with the active ingredient, together with col ouring 10
or flavouring agents, if desired. Tablets or capsules may conveniently
contai n bemnseedinZlamhabofvnecet vacyi vedinosedi enthortidle equi val ent anount
of a salt ther quid c Q 0 d e e yOr u in
the form of soﬁﬂ'ﬁl oﬁ%s&arsﬁg eng‘i@é % S“i;hgégo?@ttol %nsw(im%t1 %gea(?%é%ﬁs)sé %%
soIutlénsf@bdaa$@|Hﬁu£nqurQNU@¢®erOdedava@bvéh@famh@aé@tm@@eeaﬁéo@md in

assoc'at'QQtW‘gﬁanEQE e%ﬁg@hgnoﬁuc59seatOsﬁéﬁéﬁéﬁéﬁﬁlﬁk _M¥%6558¥§F¥d%ns may
conprise an_in | e active conpound of the invention or

phar maceutiPgrIcilsa 8pt B kA1 (Her 8 5i RIAIocich t5- %\FFE Rt pav .

t oget her I\Mt@r@ulsusa%%ncilidin%r%(hr@gmt d6$nf:i‘@310|lﬂdl;cftg ageat 1@@@@§dtmm$1 for
parentera ction jay.be prepar r sQ may Q. may
not be fr&&8Z SkgﬁPe&xﬁhdg&ﬁPSh gﬁy §ayai§gg|¢g§ E% yr&ﬁ%nl? ggtéaueghs
nedi alor etrhériappr opheavel pae ent erted hmjdecptawonffealchl r25 vE{ entasperedoses
are normallyibn Lhe,range ﬁe%%%rpf AL nYe sl ngﬁsgéergavpervoq esDai Iy

dosage may be adni ni Stere one or ‘nore treatnents, preferabl roml to
4 treat neAb§repeedadyr inhdhaty Edfeorere sedamacat EatSyW%Jﬁ% FAtdhurgd
Exanpl es, 13:Qov\hggbu§9 rtsxt Ig rrhtavtlhg sgq\@m Ofmetahﬁ baweNtbDiIme S e Wan.
EXAMPLE 1 B% E k g ﬁ % goro heqi -1-

(4net hane§ F8§§WB & %I?gPﬁ ngha" ir% ST in glacial 35 acetic acid
(15 mlp, pol ypResphaompoacids @&ﬁxg)admﬁnx&khatdamd<1hemn©@adedlﬁth40@ for
16 hours. safter &@&J'ma%‘éhe WEACKLORIYAS RON SR 1 COCURLRDL @%kEACt ed
W th ethyl cet at 19 Marc , the organic

sol uti on. aﬁpéaveﬂaz*sbg)ﬂanalpﬁs §8|rv8mdaaf§rm\?‘@3 1S Ptaé’dl)’@éélmﬁlseé@ﬁﬁe The
resi dual mekaswedpgol higgdy 0ol usclicesategr agiy2y | hrisd Iy geligand

ethyl acetate ? 5

3(4- f | uor 8pRefy frfl?i nBY FBReE8F P8Ry Pheny! ) - 6- met hyl pyran-4 5 one was
obt ai 38@d (0.5 Fhenrgsul3y @erCorppurdsedias Tdls pedrenEXd®RE ixhdpiTtdoa

sol ution 8& Zaﬂf%%ﬂ@ﬁeﬂhe”géw(%ﬁuﬂe ngmléacﬁ{]d treatment group,
2- brono-1- (4- net ylsulfang et hapone (7.00 g; 29 10 mmol)

met hyl ene CRPOAPHRNE50PRT m&geadﬂéﬁhﬁﬁgkﬁLn?Qﬁ1(ﬁoﬂﬁﬁQﬂﬁﬁﬁhﬂ caﬁﬁéﬁéﬁe
(5.91 g; 43noEoh}.anHet ENOGLUL ¥&BETOAS WDy df g et ifsatiea(10 s4A8ddesl. 4 nmol )
in water (20 m). The mxture was stirred at roomtenperature for 16 hours.
Water (100 ml) was added, the organic phase was decanted, and the 15 basic
phaseZﬁas_éEEEQQEaQJMuiLE@LﬁyIene chl ori de (2 X 100 nml). The organic

sol ution was dAh@ﬂaiglazsoﬁal%ndww@ﬁolxvaEHE @Hegﬁéauﬂger 1 aduceg.cpr gssure.
The resulting soltd was washed wth et hyl th

2-(2,4-Di WF&SPbﬁﬁeﬁ}B‘RV‘} QA Hethyies| Pﬁﬁf}il pﬁ’éh‘??}%tmﬁ@wlﬁﬁdapﬁed
(6.60 Q), amip.:120héL&. light-dark cycle (lights on at 7:00 am) at room

temperature (22+1°C). Food and water were allowed ad libitum.

30
Procedure : The compounds were administered by the oral
route once a day for 4 consecutive days. The body weight of
each rat was assessed every day before drug administration. The
animals were anesthesized 24 h after the last dosing and 1 ml
35 of blood was extracted by cardiac puncture using heparin (10
U/ml) as anticoagulant. The percentage of hematocrit was

measured. The intestines were removed, opened longitudinally



20 b) To a solution of 2-(2,4-difluorophenoxy)-1-(4-nethylsul fanyl phenyl)
et hanone (6.60 g; 22 mml) in nethylene chloride (100 m), water §20 m )

- and 80% magnesi um nonoper oxyphat | at e hexahydrate (15.26 g; 19MaemP§03wer e
added. The m xture was stirred at roomtenperature for 16 hours. The
reaction was 25 poured into saturated solution of sodium bicarbonate (200
m) and extracted with nethylene chloride (3 x 100 m). The organi c phase
was dried (NazS04) and the solvent rempyed under reduced pr as s ar a.
2-(2, 4-Diflaorophanoxy) -1

(4-met hangsyl foRy] Phpmhd @t hanones vess QY Redebd 97 o) t3% 8n3@s8ohkd, mp.
161-163C. c¢) To a solution of . , _

2- (2, 4- Di B¥ 05t SpH ok PESEEASTe iR ARSI PW%‘P@WI%%%n&Y@Wa&}@S ﬁ?e 14
ol ) in acebée SEithd Hetiirat 4laHhorph@dr@caeit@d( 4ntgktwasladdedrand

t hen heated at_140C_for_ 5 hours. After coolig tge reﬁfabqn maz 35_pour ed
into ice- Mt BFANExPF a8t 2850PENIBERY) TaRET AT e ?me 168 M )'Y PReUo6FGARI ¢

sol uti Bn dried QLNa2%64) and-tdfe soteest trrendvedS undeerseducésl peessuce. The
resi dual 04 S rqf d 4ﬂ§n1 ; I 2003 29 chromat ography with
silica ge\%g%%l@e? glé%%:%{j%%/%hexar%s(l%%ogglél uent. Recrystallization
from et hanol d@v@ reatments were randomized in each experiment. The

3;(2,4di fﬁg%p@@em%é) aé)czrﬁ _ﬁa&iThalmeﬁultfr@ésséEXApdﬂﬁwpriEﬂ%@- ;mtA mfrlxelpyitv_aniépfee (0.64
g), mp. ound 45 in . Ta : a solution o

4- (di benzW%ﬁ"f%‘gor%‘j%éfﬁd?% oG 3“(%2’? J©%53 mol es) in thionyl chloride (50
m) was boiled under reflux for 2.5 hours and the excess of thionyl

chl ori de d 10 under reduced pressure. 4-(dibenzylsul fanmoyl)benzoyl
chloride was obtained as an oil which was used in the next step

wi t hout purifi&agixgeuly)s Potaigsbufren Bhre NIty IARFHYEX fr&nFhewn

hydr ochl ofj deakile 37, & 4R G ol es) and triethylamne (21.8 m; 15 151

nmol es) in nethylene chloride (150 m), another solution of

4- (di benzyl sul f anoyl ) benzoyl chloride (25 g) in nethylene chloride (150 m)
was sipw y added and tIrRBLESU tGO¥y Im | Anddbatipoom t enperature for
16 hours. The solid was filtered off, the solvent renoved under reduced
pressure and 20 the residual oil purified by columm chromatography with
silica gel aegpoBuhlgxaee-ethyl cageiate |11 @-el uent rabli O dofet pydbam de of
4-(d|benzylsul?annyl)benzalc acid (22}lg) was obtai ped, mp. 75C. ¢c) Jo a
suspensi gn of magnesi um (2 @EC8XuM)nmmgl e&¥si (w26 aphydr ous tetrahydr of uran
(20 M), @Emotirer—sotuttonrof—benzyt——ctftortde {10479, 824 mmotes) 1
anhydr ous| t &érfamgghaciifan| (100 M9 wag sl oft y2addef. Wen &H¥ reacti ¢n was
conpl eted, a solgfron of N, O-dijnef hyr am di Q. 34-(d benzylsu%gannyl)benzoic
acid (7 ¢;,_16.5 les) ip anﬁv'rous tetra'yérofuran (50 MY -30 was $lowy
addedyghill e the tgnperatufe was ggi nt ai ned jatg 0C. After stigging at the
sane tenperature for halflan hour the reaction mikture was poured ifnto an
amoni um|chl ori des sat urat pd saligtd on (100 rd.n, extfacted whih et hyl ether

(3 x 75 M—and-theorgantc-ext+racts—dr-ed-{-NazS09)——The—solvert—ras
removed 35 under & educed presst® and [t he rledi dual | oi | was>p8rified by
col um chromatography wtp—sitica getand—m-hexanmerethyt—acetate 131 as

eluent. N, N-dibeh2yl-4 19 MatR 2003 25 phényl acktyl benzédul f onami gle (9. 4
g) was obtalned,zglp. T43[C. d% a solutl n7oT the above %gppound’OJtained
inc) (9.14 g; 2077 moles) in dr cial jacetic ‘acid (140 m),”pol yphosphoric
acid §94 |g) was gdded and|the fezulting mxtgre 5 peated tog340C for |16
hours. Afiter cooling, thelreaction mxture was poufed into ice-vater
extractedq with eghyl acetpte (300 150|m ) angsthe prganic sebution dfied
(Na2S04) 5 r-enpvedi-Rvacuo—and-t-o-t-he—+esi-dual—oit

concentrgted sulgaric acifd (38u0) vas adé@d?étheﬁ stirrecdldtd

40 27 0.14 183
41 >100 0.35 >285
30 42 41 0.2 205

43 >100 0.8 125




10 OC for 10 mnutes, further 60 m nutes at roomtenperature and poured
into ice-water. The precrprtated solid was collected by filtratiaon and
purified by colum chromatography with silica gel and ethy? Maeh 4083 as

el uent. 4-(6-nethyl -4-oxo-3-phenyl 4H pyran- 2-yl ) benzenesul fonam de (1.5 Q)
was obtained, mp. 15 218C (Conpound 54 in Table 4). EXAMPLE 4 a) To a

sol ution of 3,4-dichlorophenyl acet ophenone (5.3 g; 20 mmol es) in gl acial
acetic acid (90 m), polyphosphoric 20.gcid (64 g) was added and the
resulting solution heated at 140C for 24 hours. After cooling, t he reaction
m Xt ur e wgs—poured IHLU ge- muter, extTacted wth—gthyt—acetate X375
m), the or ROV utlon [dri &P¥Na 2804) aftXthe sqlRAO \QJ{rT er
reduced ptessure. The obtding i ed by 25 colunn
chromat ography with silicd ﬁ E%kn exanégefwg dcetate 3:2 as el uent.
3- (3, 4-di ¢hl orophgnyl ) - 2- phenyl3§nethy pyrqnga one |(1.68 g);gsas obt aijned,
mp. 104C—h) A solution af the conpoupd obtained 3haove (1.4 g; 4 3 nnol es)
in chIor0>quon|m5mnci(14 m ) was heafed at.180C 30 for 1.3 4wurs and after

COOl | n hn rnahLJ an- - moatlhiroa awnc ol Ay ﬂ' L od
g, LA CUAVCU T UTT T /AL uar O VVA O G1TUV y P’UUI \/u LAY B4 T UC vVCAL U “CATTU

extractediwi th emﬁyl acetete (27x150 m ) .0The organic sol@tion was {dried
(Na2S04) t-he—sotvent—renoved—under—rEgducedpressygre and—to—the-Testidual
oil, prevliously $3 ved in|nethahdl (10 m) !-d3satunated soI%%ion of 35
anmoni ac Ln met hanol (40 i) mei ﬁlomﬁy added,” ATTer stirrin roon
tenperature for hour, the sof g S re %d under reduée pressure, t he
residue solved in ethyl acetate (100 nml) 19 March 2003 26 and the

resul ting solutkon was weshedupbs hieig1d 2 X 100 nl), dried (NazS09) and
t he sol vent renoved_under reduced pressure The residual oil was purified

by col um chr onat ogf AR WRERIR| 1§ ch el ChARF IRaeoid - Athedrdre 1:1 as
eluent. 4- [3-méBh¢lbndole-3-acetic acid.

dichlgpophenyl) 6- met hyl - 4- oxo- 4H pyr an- 2-yl ] berrzenesul f onani de (0.5 g)
was obtai ned, mp. 128C (Conpound 56 in Table 4). EXAMPLE 5 a) To a

sol ution of N, N-di benzYABYE (¢ : HiCles mz @wsiyliftonam de (10.5 g, 23
nmol es), and pchl orophenol (2.94 g, 23 nnDIes) in methylene chloride (42

m ), potassi um carbonate (4.83 g, 34.7 |l es) and tetrabutyl ammoni um

brom de (0.42 g, 1.2 mmolles)cdopaier 1401ﬁhlwaslagded. The reaction

m xture was refluxed for {16 hours. 15 pAfter cooling, tlhe m xture was
diluted with nethyl ene c$|or|de (150 n1)(dQ$ﬂycwqﬁ#9k: | ayer was separ at ed,
washed with water, and d |eu (NazS04) T The sofvent—wag renoved under
reduced pr assar a/|edomgthapin p 5 n64 11 _ 4 - [ 2-(4
chIorqﬁpenoxy)acetyl]ben'enesulgonanrdr (114 % gbtai ned 20 as a

sem soli1d residue, which{was used in t nexl S en mnthout further
purification. b) To a sollution f 69
N,N—dibenzyl-4-[2-(4ch|ouephengxy}ahef'|1hen7enesu|fnranide (11.7 g, 23
mol es) in acetic acid(l@S m ) quﬂyphbsphoﬂsc a¢|d (15 g) was added and 25
the resulting solution s—heatetd—at—1#6EC—For—5+hotrs| After cooling, the
reaction mixture was poﬁ$ed i nt4d i ce-wat er, 7éxt{iFacted with ethyl acetate (3
x 150 m), and the organjT—soturion wag dried &R?ADU4). The sol vent was
renmoved under reduced pressure%%uithe resul’€i é oil was solved in HzSO
(33 30mM ). The m xture was stirred at roomtenperature for 15 m nutes, and
poured into ice-water. Thg, id was Jiddered offivand purified by col um
chr omat ogr aphy with srI|CaJ%%#—aﬁgﬁeé%“ﬁkee‘r”refﬁergyIene chl oride/ acetic

acid (78:10:1) as eluent.

rntla 1Lt o wyamt Ay Aand

4] 3- (4-ch -nernyr OXOF 4F ran penzengsul fonani de
(0.28 g) wasCTRY d. Rase ?‘IJ k(g rp ﬁg 0%71?%Z%aﬁ|§e’&7t°cri"9 ch 2003
27 NPU
Vehicle 0 0 44 .3+0.2
25 Indomethacin 10 3 3 22.7+1.6
5 100 0 0 44.140.7
22 " 100 0 0 44.420.3




EXAMPLE 6 a) To a solution of

3-(2,4-difluorophenyl)-2-(4net hanesul f onyl phenyl ) - 6- net hyl ¥ran 4-one (1.7
g; 4.5 mol es) (conpound 13) in dioxane (45 m), selenium .2 0;
20 5 mmol es) was added and the m xture heated in a pressure vessel at 180C
for 1 hour. After cooling, the reaction mxture was filtered, the sol vent
renoved under reduced pressure and the residual oil purified by colum
chromat ography with silica gel and eth%b acetate as el uent.

5-(2, 4-di fl uorophenyl )-6-(4 10

net hanesu 'Fcnyl phan\ll AN %6 4H n rarﬁ caF hnlﬂnhydn (O _OFE ~\ WAS nhi- al ned

V. UJ LA T4

b) To a s¢l uCoopouhdt he Jabeee(m@,r’rp@hrd Lepi®rng;indek rrmi@@)tqquftor(m)c acid
(6 m), hydroxyl am ne hydrochloride (0.17 g; 2.7 nmo|les) was added amnd the
m xture heated at 100C [15 for 2 hourg. A er cod¥¥ngl the reaction mxture
was poure@d Tnto_ice, ZN soalq%bnydrO)lde wasTadded UntTT pH=7" and ex ract ed
with ethy acetafe (2 x 50 m*°° The raaﬂlc 5ol ution was_giijﬁiiﬁﬂxﬂi)9) t he
sol vent renovedain vacqo and jtghe re5|dueomas d|3@olved i n3aQahi @ anhydride
(15 rri) apd—heated—at .HZGC 20—For—3—heur-s—FHhe—sohrept—mas—reroved—ahder
reduced pfessuré5 the rlesi dud%reated wi Ph net hy? ene chIdﬂLd&OQQO m ) and

t he resul tPungpsefotreoadwashedsw NAUZNnsoepent dyareXkidecd@s x 25 m). The
organi% solution was dried (Na2S04) , the solvent renoved in vacuo and the
residué purified by colum chromat ography with 25 silica gel and

n- hexane- et hyl Agcebawe iniTable| yenthe 2-phenylpyran-4-one derivatives

5- (2, 4d|fbl£0rPcE)HﬁPJYal) 1(4‘;9@ hanesi f ond| RRARHYivA 0XEx 44+ BHARZ6REboni tr

ile (0.2 , mp. und 59 in Table 4), EXAMPLE 7 30 a) To a
sol ution ereas t e re ce compound indomethacin is as equipotent

3- (4- chl omepbexy? )aid (bxetihanksblitoryl phemd hedirel byl yx an-idrand ted4y0 g,

10.6 | g i oxane e o] e 3 I was
addedqgﬁd %éékg 9(n?§ aC%E%éQ§q§ N f%%%ﬁé%f%ig 8gésgng % Aﬁg%r%%égllng,
t he raw manéiranfhasmatprer e@ttlrvméugﬁseel iFadolgn R 35a1t1<ﬁetbe| wenefibs ofenoved

under red%@@ﬂl@ﬁ@§ﬁ&"i§ 1d8€ HLsm i Rd g lef\ﬁeét@%héhe@hé%cﬁﬂlét@}omal
chr omat og ragh with silica gel and ethéhyacet e n- hexane (2:1) as eEuent

5- (4- chl oPBphEAPF}2Bmat oYY \HFEfS26mogly used (e.g. gastrointestina
(4- met hanesul tonyl pheayTable oxb; 4fé@ylam&db{Eﬂﬂndukﬂ“mhﬂdﬁthQf@kcmaSn
obt ai ned S0l ch .

Canet Eénesﬁh‘% e Sl o sl AABEBRRERY) i) pemipig-pensiyive
nmol es) |ﬁuﬁé€ﬁ§ﬁ l (30 m ), sodi um borohydride (0.26 g, 6.9 nmmol es)was

sl ow %/ addedt a’thgT die r&at?x‘(ﬂddrﬂgs tmdft umewa%sémtlz{&? L&re g@)tzﬁlf@%&idat
roomtenper ure reacti on _m Xt ur nc ratead a er ue was
CoTvet T nSEERGT TR AT SRS GirQHATEE f b CHA mChot OPE RV ST ed 10
(NazS04) , 2andﬂﬂaacnmpuundawafrEM®vedvemde®nreMaoeprpfesshle hihe Aewul ting
resi dyg wasypyrif éﬁ&?& Moy & %m?agfiaaﬁbycdﬁé 4h Sf'df %@ca%'le ﬂ)ﬂmﬁhhy'

acet at e/ n- hexane uent
y dr o xt9Xma t ﬁlhy }.tory ﬁthw r?aafes@mﬂd?ﬁﬂllphelmjlwewaﬁe@ BYel{0. 9 g)

was obtai ned; oM Py, 35 120C o SREPOUNS B0t APl g e, EXAVPLE 8 @) To a

solution o
3- (4-chlor ophen:yéﬁeﬁréwdfcﬁnpdmt&ybf%ﬂe neianiesy] hangl pheryl hpnanférone

0.5 1 t ene c r|d neth I did 0.24
e GTEE B o cogrLE: A TS g ars e Bet (b T & Prea S5 HBHE e
and téﬁrabesylahaun2uﬁ1gwlorEdefeﬁaedipompowaﬁero@otaewhpvwemeoaddédo The
reaction ghybuig as §£i&éeﬁo§tc699f1éf”&%%éﬂé%‘%ﬁéH:ﬂﬁ;ﬁpu efEQQbQ gani ¢

| ayer was diluted wth hyl ene chloride (20 m ), washe er and
dried (Na259ajer THéagp| %%nt#f‘%as refro¢éd %Fh‘éle‘?a?‘e’aué’éd %‘Fje%%"tﬂf‘élt}’l'héor

re?‘u: ti nglﬁnibﬁty\ells par cbxed byegobormichenantagriapby wokhigcbxca uel, and
ethyl acetate as. e

3- (4-chl or%i Henyty Pf@i%eﬁ@ﬂ}a’nggﬁﬁf;%y‘f Fafi ) 26- FEt ROX YRRV SYFRRPAY one
(0.1538) QpeQESIObmamn&@ M per 1B52C (Cowpound 63 in Table 4) . EXAMPLE 9 a)
To a solution @ﬁeskﬁ%%%nQ'tfﬁ&§n£90§8f%mt%e¥'nﬁP&@?&eéna“Bégﬁp&chﬂéi a

sol ution of sodium hydroxide (O g, S) In water (4 m) was
added. Th§°¥@%£?lé% an?uP@em&§ a method of treatment of the human Or

animal body by therapy, in particular for the treatment of




stirred for 15 mnutes at roomtenperature, and a sol ution
5(4-ch|orophenyl)-6-(4-nethanesu|fony|phenyl)-4-oxo-4Fprrﬂ¥M2 éé@ Mar ch
2003 29 carbal dehyde in tetrahydrofuran (10 m) was added. arep ?ion

m xture was stirred for 3 hours at roomtenperature and filtered through
Celite. The sol vent was renoved under reduced pressure and the residue was
solved in ethyl acetate. The 5 organic |ayer was washed with water and
dried (Na2S04). The sol vent was renovedgunder reduced pressure. The
resulting solid was purified by colum chromatography with silica gel and

et hyl acepatg/ n&téuéxenercmma%{a&qetﬂ C @&l dnhiﬁléo gilﬁosﬂfarﬁhl@rltnduced
5(4- chloro hen g4 nethanesulfon hen % - 0X0-4H- py a

oyl | GRBSRY HeSehe SeunenEhan gy £ NBrsBuIRe 69 YTerLse 1)
EXAVPLE l16aafe¥oon sehnbdegenérst(ﬂec@i@eammenyl) 6- (415

met hanesul f on e - 4- OX r I 0..74 . 9 | es
i n methyl ene gkﬁ%r %‘Jegs(elflﬁ nﬁ)rlvegigéf)ﬁylé“nﬁcﬁgﬁl g?gggﬁiéT t{%e. gilsé %PTSVB :
mol esp wasmppunfyobdtexinata 0G) The theamahvhaatwreref wagnadigamantattorhi s

tenper at uggef ar-cb iUy apd %air?omffe%@eréé Uﬁﬁfﬁ%mé@leﬁur Sto THenThxtuUre
was diluted with 20 nethyiene chi or| de (10 m). The organi c phase was

washed wi PROfR#RPIAdEPRUCENazSDAFER aﬂﬂu§¢ﬂfENHQRﬁﬁaQE&§”¥eﬁﬁheécﬁhdéPe
reduced ppeeasdneiodhef rceﬂldxteidtgalr e&mdee wmwede@;@am@&mﬁases.

chr omat ogr aphy mnth SI|IC ge etatel/ n- an 1 188 el.uent :
3-(4-ch|oropheﬁ yF) “6Tart of y?m%f 4 g SR ot
met hah@subéony| phersa ) pyudanmfdmemé@lqng)omae obtunieey. aof pcomlstim@

(Conpoundlﬁzlwlff b} e&)\atlT?ef@v@Peny s %sog&l%%réaf%lt\hesineflugﬁasra'
formula (1) 1ncl ude wer e prepared accord |ng to_the processes 30
t

di scl osedoF PEHEs & ipeanprésCtBansw EAMPPe G opPIaPRCEt 2R T nRBEPT al .

19 March 208ResOriARLE 4 KdafhcKe R3 odt HB3EHQ, CongprunaiRl XR2d3Met kadns,
Exanpl eMel tin "

Poi nt ~C).1CH3si ngl e ond H5CH311852 FC6HACH312 3
a5 OB LS 1 B Bt o CBYRPT 01 90 D S e 1 ST LR o1 S I5CEs - O
CoHACH31184Y R Rg Cl €6+HgEB11488EH3U4ntal procedures and arthritis

CrBaHO TS R B o B RIS O S QHARIOR'S soucy

- CF3C6HACRBTAY S HTHI RO PR BB S ALs P LML, dipBsHSEMBPoDaTBeNS8" 3 | 4
- di FOBH3CkRA 294 2RHBE 3axrt hrdt FE6LREHBARE018EHBH L1 ob - dTREPHAGYB418310€H3" 2,

6- dIFC6H39§%;299 the treatment of skin inflammation disorders such as
20 psoriasis, eczema, burning and dermatitis. In addition, such
compounds may be used for the prevention of colorectal cancer.

The compounds of formula (I) will also inhibit prostanoid-
induced smooth muscle contraction and therefore may be used in
the treatment of dysmenorrhoea, premature labour, asthma and

25 bronchitis.

The compounds of formula (I) can be used as alternative to
conventional non-steroidal anti-inflammatory drugs,
particularly where such non-steroidal anti-inflammatory drugs
may be contraindicated such as the treatment of patients with

30 gastrointestinal disorders including peptic ulcers, gastritis,
regional enteritis, ulcerative colitis, diverticulitis, Crohn's
disease, inflammatory Dbowel syndrome and irritable bowl
syndrome, gastrointestinal bleeding and coagulation disorders,
kidney disease (e.g. impaired renal function), those prior to

35 surgery or taking anticoagulants, and those susceptible to non-
steroidal anti-inflammatory drugs induced asthma.

The compounds can further be used to treat inflammation in



19 March 2003 31 ConpoundR1XR2R3Met hod Exanpl eMel ting Point (' C)20CH3" 2,

3- di C1C6H3CH3120021CH3" 2, 4-di CLC6H3CH3120322CH3" 3, 4-di CLCOH3CH3~
115623CH3si ngl e bond2, 5- d|ClC6H3CH3123024C}B"2 6- di C1OsH3tHMAEE2008H3" 6- F,
2- CLC6H3CH3117726CH3" 2- F,
4-C1CBFBC}8117127C}B"4-F,2-CJCBFBC}8111328C}B"4-C1,3-

CH3C6H3CH3198- 9929CH3" 3- C1, 4- CH3C6H3CH3117630CH3"3-F, 4-
CH30C6H3CH3113731CH3" 3- C1, 4- CH30C6H3@IH3111632CH3"i - C3H~CH3110833CH3" C6H11
(cycl ohexyl ) CH3198- 9934CH3" 2- napht hyl CH31122- 12335CH3" 2- i ndanyl CH311693
6CH3" 2- t el Bea By dr Oga@ht hys Gﬁé@&sﬁaﬂﬂwmﬁg&aﬁ&éﬂmhﬁ%ZE 93

scan . Efberole Slognce ERRE 18 M 20 5 i
(O 41CH3(Miga&sdi - €¢LeHICHEZ 1984 BEH 01y&06¢ﬂ:&43@1*&8440—l304- C

- FCoHOCHBo1 ST CHa o, 58y REAECH e oo, BEUFEbsFaC TS5 Rk e

4- dlCl@BFBQ?E@XQ?B@E?BCQBQEiQﬁqgﬁyﬂ%yGHSZ179€QIPB€MlYHF1%k gingivitis,

CH3CoH3CHg éé%@ﬂﬁ%cl@aer@:atéﬂcﬁwﬂmﬁmw 4, 6-
tri Q C6HzCH3217154NHzsi ngl e bondC6H5 321855NHZ" 4- FOBH, q%éiﬁmamz"s
4- di ClCGkBCHM‘i‘%‘B%‘?Wf;%a CHREF RGP b6 E4- 1

59CH3" 2, éydlﬁﬁxyﬁéhﬁii350€hﬁyﬁeCﬁﬁlH&@HZ@H&&%&@iGH%ﬁh}EkéBbﬂékQOtMéZ 8

-12 962CH§ gloox§g£: £§9§zgﬁ %A%e%?Sdlseases enumerated above. These

10 compounds can further be wused for the prevention of

neurodegenerative diseases such as Alzheimer's disease.

Accordingly, the 2-phenylpyran-4-one derivatives of
formula (I) and pharmaceutically acceptable salts thereof, and
pharmaceutical compositions comprising such compounds and/or

15 salts thereof, may be used in a method of treatment of
disorders of the human body which comprises administering to a
patient requiring such treatment an effective amount of a 2-
phenylpyran-4-one derivative of formula (1) or a
pharmaceutically acceptable salt thereof.

20 The present invention also provides pharmaceutical
compogitions which comprise, as an active ingredient, at least
a 2-phenylpyran-4-one derivative of formula (I) or a
pharmacologically acceptable salt thereof in association with
a pharmaceutically acceptable excipient such as a carrier or

25 diluent. The active ingredient may comprise 0.001% to 99% by
weight, preferably 0.01% to 90% by weight of the composition
depending upon the mnature of the formulation and whether
further dilution is to be made prior to application.

Preferably the compositions are made up in a form suitable

30 for oral, topical, nasal, inhalation, rectal, percutaneous or
injectable administration.

The pharmaceutically acceptable excipients which are
admixed with the active compound, or salts of such compound, to
form the compositions of this invention are well-known per se

35 and the actual excipients used depend inter alia on the
intended method of administering the compositions.

Compositions of this invention are preferably adapted for
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ConmpoundRl XR2R3Met hodMel t i ngExanpl ePoi nt ( C) 63CH3" 4- CLC6HICH20- 8162CH364CH3"
2, 19 March 2003

4- di FC6H3CHz O 8184CH365CH3" 4- C1C6HACOOHI923666CH3" 2, 4- di FCE6H3COON924167CH3" 4
- CLC6H4CFzH10168-170 Exanples 11 and 12 illustrate pharnmaceuti cal
conpositions according to the present invention and procedure for their
preparation. EXAMPLE 11 25,000 capsul es,each containing | 00 ng of

3- (4chl or ophenyl ) - 2- (4- met hanesul f onyl phenyl ) - 6- net hyl pyran- 4-one (active
i ngredi ent ) uef £, PL eRAILUaeCosdi NG te Hraldrow g Formul atdon: Agki ve

i ngredi ent ?_act ose m)nohydrate Col I oi dal” silicone di oxide Corn_starch
Magnesi unFereafat£o3s 5IRE »u&t 02851 RYSHratkgh 0 MEYKgtake o thgr cHeTm08L39

Procedur etdbke 890V tiaR@r edbeat s, vmmlm@&dtrabu@ugh dapSubesivsiewaidand
were | oaded into a suitable_ m xer_ and l.l.ed |nto 25, 000 eI atine capsul es.

EXAVPLE 15" 100 Dot° ¥aSeCE B85 JR- T 1 mer]rd’%E oSG UR R SuspenSion
3-(2, 48 f&hbrmfﬂmththé cenpawed W chyl pireeyt jo; metdly bpppamadione

(active |t|a er%g e qfyr. qmotng]e stolkhawing fornul ation: Active
i ngredi ent dr| ed lactose 19.9 % MT<crocrystalline cellulose 3.9
Kg Sodi um st ea %}? nfise YIXIK@a0o|Heivdad 4 itdgn PEepRir@é ign2oRkgthe

Car boxym&&mboﬁ@i&t}s Qn%llﬁ@ePrt%fééquAia ahe mr@llw&rr&domaea bheough a
screen with an ertur er for 20

hl
minutes angmed R R T A R
bevel 1 ed qmncfhayoufhmgdla&;;antesgraiforaietalrredof Tdilel ¢ adbl| etrs awgsswbout m8y

m nutes. coA&%ﬁ@gﬁ!h§H%§%tain between 2 and 500 mg of active ingredient
or the equivalent amount of a salt thereof.

The liquid composition adapted for oral use may be in the
form of solutions or suspensions. The solutions may be aqueous

15 solutions of a soluble salt or other derivative of the active
compound in association with, for example, sucrose to form a
syrup. The suspensions may comprise an inscoluble active
compound of the invention or a pharmaceutically acceptable salt
thereof in association with water, together with a suspending

20 agent or flavouring agent.

Compositions for parenteral injection may be prepared from
soluble salts, which may or may not be freeze-dried and which
may be dissolved in pyrogen free aqgueous media or other
appropriate parenteral injection fluid.

25 Effective doses are normally in the range of 10-600 mg of
active ingredient per day. Daily dosage may be administered in
one or more treatments, preferably from 1 to 4 treatments, per
day.

The invention is illustrated by the following Examples,

30 which do not limit the scope of the invention in any way.

EXAMPLE 1
a) To a solution of 2-(4-fluorophenyl)-1-(4-
methanesul fonylphenyl)ethanone (1 g; 3.4 moles) in glacial
35 acetic acid (15 ml), polyphosphoric acid (10 g) was added and
then heated at 140°C for 16 hours. After cooling, the reaction

was poured into ice-water, extracted with ethyl acetate (2 x 50



35 CLAIMS 1. A conpound of formula (I): O~ i0 R/ R3 (I) wherein: Rl
represents an al kyl or -NR R5 group, wherein R and RS each |nde endent |y
represents a hydrogen atom or an al kyl group; R2 representg March, E , C3-C~
cycl oal kyl, pyridyl, thienyl, naphthyl, tetrahydronaphthyl or |ndanyl

group, or a phenyl group mhich may be unsubstituted or substituted by one
or nore hal ogen atons or al kyl, trifluoronethyl, hydroxy, alkoxy,

met hyl t hi o, ami no, nono- or dial kyl am g9, hydroxyal kyl or hydroxycarbonyl
groups; R3 represents a nethyl, hydroxynethyl, al koxymethyl, C3-C~

cycl oal k%:t/ﬁﬁtéwé org%ate' OXYITE! by ar heglr (R4YES) &Hgﬂml th@'écn'de%t removed

trifluoromethyl | uor onet hyl group or a grou erein
R6represe%%§e%u¥%ﬂq€ﬂ BrEEFUrEndTHE rep it £1a §Pﬁg?%¥%£;ﬁﬁ bynceryyen
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cycl oat kybne mqmtdsmla,lrtai rwtwdrgjnwptn hy3761C | (Sdapplundgr Bupn @rblasdébst i t ut ed
phenyl group or a phenyl group substituted by one or nore hal ogen atons,

al kyl groups and/or al koxy groups, R3 represents an unsubstituted al kyl
group, a.%gﬁﬂﬂﬂéégroup a hydroxynethyl group, a R O 19 March 2003 36

met hoxynet hyl ag)row),a ashifd just areetohwl - cﬁrﬂu@x@ph@nmdr@xy@agbonylm@éppp and

X represent e _bond X n | ene, gr oup.
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r epr esentmmal) uissubhsthyluéed pheéoylidgr dap of)a walseraddegt cupsslision ubed by

L, 2 or ‘:’Pdéé’?ﬁ \}nye%%é%eoe% ' SEﬁe%SE’m%\ﬂH‘ @@t?gﬁﬂtgegﬂﬁon{‘@ hoxy

groups a groups and esents xymet hyl
group or W@Immﬁt@tﬂrﬁﬂe ghéupd A Alcénﬁ@mi‘d aé@or"ﬁﬁt@g’ tézﬁny“ ne Bﬁecl ai ns

1 L ot 3t Wﬁ&%&@p%%@?éé létp?%g%:c t@n@ﬁ&a&'ﬂ%@t lﬂtdit ets byodrs 2 R&tSr g
sSupsti tue S | ngependaen se cte raom en ato S an
met hyl QUE% g%gwﬁf Pﬂéggub§ t&ﬁﬁF@lﬁeﬁﬁﬁigh ?ﬁﬂﬁ%gkwgvg che
corrpowtd leccior ghihag et @aanyxonacoéd o/tzazhmethydeﬁev\blelerndaz Zepésenls. a
phenyl ﬂ&b" $hid 'é%‘.tﬁtﬁxn%ss Oériél@ h\gal Q8SN AP ThALNGR8E PBRPLg Wi ch

is on the I'on

3-(4-fl udmﬂﬂren:yq:c;uczeq 4pﬁ@@ﬁ1aﬁ@suwh@nypﬁﬁéﬁyny Gratlidy WS argsheshewith
3-(2-fl ucgtqmenylarr?aw WW@”QSlﬂilfoﬁthl@Eﬁ@}ﬁb){yﬁ ﬁIEt(tﬂyﬂn@t’hﬁDQ'an‘&ayl-
3-(4- chlorgphﬁgyhﬁuuxﬁﬁ q&ép%gﬁgu%%%nxlp %né nethg 9¥g8n4 one,
20 b) To a solution of 2-(2,4-difluorophenoxy)-1-(4-methyl-
sulfanylphenyl)ethanone (6.60 g; 22 mmol) in methylene chloride
(100 ml), water (20 ml) and 80% magnesium monoperoxyphatlate
hexahydrate (15.26 g; 25 mmol) were added. The mixture was
stirred at room temperature for 16 hours. The reaction was
25 poured into saturated solution of sodium bicarbonate (200 ml)
and extracted with methylene chloride (3 x 100 ml). The organic
phase was dried (Na,80,) and the solvent removed under reduced
pressure. 2-(2,4-Difluvorophenoxy) -1-
(4-methanesulfonylphenyl)ethanone was obtained (4.97 g) as a
30 solid, m.p. 161-163°C.

c) To a solution of 2-(2,4-Difluorophenoxy)-1-
(4-methanesulfonylphenyl)ethanone ( 4.60 g; 14 mmol) in acetic
acid (70 ml), polyphosphoric acid (45 g) was added and then
heated at 140°C for 5 hours. After cooling, the reaction was

35 poured into ice-water, extracted with ethyl acetate (2 x 100
ml), the organic solution dried (Na,SO,) and the solvent removed

under reduced pressure. The residual oil was purified by column
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hl |
br oS R TA T B TR e B PARL Sy T TR T P PRgs e i s2)
met h@ﬁesmlﬂmlfstl phé%,ql)ys&aﬁétlﬂ@ltl@n( 4fr¥@tﬂhyI6th¢é\@éxy)3Nr%n 34r—<@né-
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4- chl oPESnERy BF- 9)(4 RePhahesutt 6hgTRH

3-(4-chl or ophenyl ) -6-di fl uoronet hyl - 2- ( 4- nethanesulfonyl
phenyl ) py 7 @n and pharmaceutically acceptable salts thereof. 7. A
process f%ggpée—pgeparatlon of a compound of formula (1) as defined in any
one of the preeedi ng shaihnsonhpEh4 pfdtlesszyawlisey l)(mnasier ¢icidRl2ks an
al kyl or oNRYH rﬂﬁ%kf)s)' “1%’1"%%0%3%18§1%CW5'0“SQ en@sgt b}ﬁliédaﬁnﬂle$>’|
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37
3-(
3-(
3-(
3-(
2- (
3-(
3-(
3-(

t-hy | pyran-4-one,

was obtained as an oil which was used in the next step
without purification.

b) To a solution of N,O-dimethylhydroxylamine

hydrochloride (7.37 g; 75.6 mmoles) and triethylamine (21.8 ml;

15 151 mmoles) in methylene chloride (150 ml), another solution of

- (dibenzylsulfamoyl)benzoyl <chloride (25 g) in methylene

chloride (150 ml) was slowly added and the resulting mixture

stirred at room temperature for 16 hours. The solid was

filtered off, the solvent removed under reduced pressure and

20 the residual oil purified by column chromatography with silica

gel and n-hexane-ethyl acetate 1:1 as eluent. N,O-dimethylamide

of 4-(dibenzylsulfamoyl)benzoic acid (22 g) was obtained, m.p.

75°C.

c) To a suspension of magnesium (2 g; 82.4 mmoles) in

25 anhydrous tetrahydrofuran (20 ml), another solutioﬁ of benzyl

chloride (10.4 g; 82.4 mmoles) in anhydrous tetrahydrofuran

(100 ml) was slowly added. When the reaction was completed, a

solution of N,0O-dimethylamide of 4- (dibenzylsulfamoyl)benzoic

acid (7 g; 16.5 mmoles) in anhydrous tetrahydrofuran (50 ml)

30 was slowly added while the temperature was maintained at 0°C,

After stirring at the same temperature for half an hour, the

reaction mixture was poured into an ammonium chloride saturated

solution (100 ml), extracted with ethyl ether (3 x 75 ml) and

the organic extracts dried (Na,S0,). The solvent was removed

35 under reduced pressure and the residual oil was purified by

column chromatography with silica gel and n-hexane-ethyl

acetate 1:3 as eluent, N,N-dibenzyl-4-



19 March 2003 38 are each independently al kyl groups and Rz and X are as
defined in any one of clains 1 to 5 wth an excess of an Ydrous acetic
acid and pol yphosphoric acid at a tenperature from 100C to 91’5’6'@“2(0 ?
wherein R is an alkyl group, R3 is a nethyl group, X is as defined in any
one of clainms 1 to 5 with the proviso that it is other than a sulfur atom
and Rz is as defined in any one of clains 1 to 5, reacting a nercapto
derivative of formula (VMIIl) /S CH3 (VILEkl) R2 wherein R b is an alkyl
group, Xb is as defined for X in any one of clains 1 to 5 with the proviso
that it i h@tnp@5CEE9mbén§Qngfoﬁ£faﬂa@n@9 R{Zg Swas g6fifsdai M goy 19ne cof

clains 1 5, wth”an oxidizing agent; (c¢) mhereln R_i1s a -NR'RS group,
R3is a nethyl dyr oupCafd SR UtRon &RE Rbove somperndePhitaingd die Cof

cl alorrstl 9.3, gseacmrrg anedl ) OSLﬂrf gg%lhcdgn! vatéyec Ofacf:?i W}Jdlalc(x)nlt )Gl ~ 5

ii rei s defi I n_any, one of. clainmg 0
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group and _ . ,
(3 x 150 ml) and the organic solution dried (Na,S0,). The

solvent was removed in vacuo and to the residual oil,

concentrated sulfuric acid (38 ml) was added, then stirred at
10 0°C for 10 minutes, further 60 minutes at room temperature and

poured into ice-water. The precipitated solid was collected by

filtration and purified by column chromatography with silica

gel and ethyl acetate as eluent. 4-(6-methyl-4-oxo-3-phenyl-

4H-pyran-2-yl)benzenesulfonamide (1.5 g) was obtained, m.p.
15 218°C (Compound 54 in Table 4).

EXAMPLE 4
a) To a solution of 3,4-dichlorophenylacetophenone (5.3
g; 20 mmoleg) in glacial acetic acid (90 ml), polyphosphoric
20 acid (64 g) was added and the resulting solution heated at
140°C for 24 hours. After cooling, the reaction mixture was
poured into ice-water, extracted with ethyl acetate (3 x 75
ml), the organic solution dried (Na,SO,) and the solvent removed
under reduced pressure. The obtained residue was purified by
25 column chromatography with silica gel and n-hexane-ethyl
acetate 3:2 as eluent. 3-(3,4-dichlorophenyl)-2-phenyl-6-
methylpyran-4-one (1.68 g) was obtained, m.p. 104°C.
b) A solution of the compound obtained above (1.4 g;
4.3 mmoles) in chlorosulfonic acid (12 ml) was heated at 70°C
30 for 1.5 hours and after c¢ooling, the zreaction mixture was
slowly poured into ice-water and extracted with ethyl acetate
(2 x 50 ml). The organic solution was dried (Na,SO,), the
solvent removed under reduced pressure and to the residual oil,
previously solved in methanol (10 ml), a saturated solution of
35 ammoniac in methaneol (40 ml) was slowly added. After stirring
at room temperature for 1 hour, the solvent was removed under

reduced pressure, the residue solved in ethyl acetate (100 ml)



5 defined in any one of clains 1 to 5, by debenzylation of the
correspondi ng N, N-di benzyl derivative of formula (XIV) 10 C6H5 CH2~ N~ i 0
CsHS CH2 ,S O3 1% (XIV) K wherein RZ and X are as defi ned®Mereind003ne of
claimse 1 to 5. 20 8. Use of a conpound of forrmula (Il1): Ox Ra~1 ~\R
(Ir1rr) \S O- ~~ Owherein Rais an alkyl or -NRaRSa group in which R'a and
R5a are each independently al kyl groups, and RZ and X are 25 as defined in
any one of claims 1 to 5, in the prepaiation of a conpound of formula (I)
as defined in any one of clains 1 to 6. 9. Use according to claim8 wherein
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5 dichlorophenyl) -6-methyl-4-oxo-4H-pyran-2-yl]benzenesulfonamide

(0.5 g) was obtained, m.p. 128°C (Compound 56 in Table 4).

EXAMPLE 5
a) To a solution of N,N-dibenzyl-4-(2-
10 bromoacetyl)benzenesulfonamide (10.5 g, 23 mmoles), and p-
chlorophenol (2.94 g, 23 mmoles) in methylene chloride (42
ml) ,potassium carbonate (4.83 g, 34.7 mmoles) and
tetrabutylammonium bromide (0.42 g, 1.2 mmoles) in water (140
ml)was added. The reaction mixture was refluxed for 16 hours.
15 After cooling, the mixture was diluted with methylene chloride
(150 ml). The organic layer was separated, washed with water,
and dried (Na,S0,). The solvent was removed under reduced
pressurxre. N, N-dibenzyl-4-1[2-/{(4-
chlorophenoxy) acetyl]benzenesulfonamide (11.7 g) was obtained
20 as a semisolid residue, which was used in the next step without
further purification.

b) To a solution of N,N-dibenzyl-4-[2-(4-
chlorophenoxy) acetyl] benzenesulfonamide (11.7 g, 23 mmoles) in
acetic acid (105 ml), polyphosphoric acid (75 g) was added and

25 the resulting solution was heated at 140°C for 5 hours. Afterx
cooling, the reaction mixture was poured into ice-water,
extracted with ethyl acetate (3 x 150 ml), and the organic
solution was dried (Na,SO,). The solvent was removed under
reduced pressure and the resulting oil was solved in H,S80, (33

30 ml). The mixture was stirred at room temperature for 15
minutes, and poured into ice-water. The solid was filtered off
and purified by column chromatography with silica gel and ethyl
acetate/methylene chloride/acetic acid (78:10:1) as eluent. 4-
[3- (4-chlorophenoxy) -6-methyl-4-oxo-4H-pyran-2-yl]

35 benzenesulfonamide (0.28 g) was obtained. m.p. 221°C (Compound

57 in Table 4).



10. Use of a conpound of formula (M): O~(b a \R2 10 Rla (VI) \S\ wherein
Ria is an alkyl or -NRQaRSa group in which RQa and 15 Rsa are each

i ndependent |y al kyl groups, Xb is as defined for X in any thdagth 203 s 1
to 5 with the proviso that it is other than a sulfur atomand Rz is as
defined in any one of clainms 1 to 5, in the preparation of a conpound of
formula (1) as defined in any one of clains 1 20 to 6. 11. Use according to
claim10 wherein Rla is a nmethyl groupp; X is an oxygen atomand R2 is

sel ected from phenyl, 4-fluorophenyl, 2-fluorophenyl, 4-chlorophenyl, 25
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mmoles) in formic acid (6 ml), hydroxylamine hydrochloride
(0.17 g; 2.7 mmoles) was added and the mixture heated at 100°C
15 for 2 hours. After cocling, the reaction mixture was poured
into ice, 2N sodium hydroxide was added wuntil pH=7 and
extracted with ethyl acetate (2 x 50 ml). The organic soclution
was dried (Na,S0,) the solvent removed in vacuo and the residue
was dissolved in acetic anhydride (15 ml) and heated at 150°C
20 for 3 hours. The solvent was removed under reduced pressure,
the residue treated with methylene chloride (50 ml) and the
resulting solution washed with 2N sodium hydroxide (2 x 25 ml).
The organic solution was dried (Na,SO,), the solvent removed in
vacuo and the residue purified by column chromatography with
25 silica gel and n-hexane-ethyl acetate 1:1 as eluent. 5-(2,4-
difluorophenyl) -6- (4-methanesulfonylphenyl) -4-oxo-4H-pyran-2-
carbonitrile (0.2 g), m.p. 113°C (Compound 59 in Table 4).

EXAMPLE 7

30 a) To a solution of 3-(4-chlorophenyl)-2-(4-
methanesul fonylphenyl) -6-methylpyran-4-one (4.0 g, 10.6 mmoles)
in dioxane (50 ml), selenium dioxide (5.9 g, 53 mmoles) was
added and heated into a sealed tube at 180°C for 30 minutes.
After cooling, the raw material was filtered through Celite and

35 the solvent was removed under reduced pressure. The resulting
0il was purified by column chromatography with silica gel and
ethyl acetate/n-hexane (2:1) as eluent. 5-(4-chlorophenyl) -
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EXAMPLE 10
a) To a solution of 5- (4-chlorophenyl) -6-{(4-
15 methanesulfonylphenyl)-4-ox0-4H-pyran-2-carbaldehyde (0.74 g,
1.9 mmoles) in methylene chloride (10 ml), diethylaminosulfide
DAST (0.61 g, 3.8 mmoles) was slowly added at 0°C. The reaction
mixture was stirred at this temperature for 1 hour and at room
temperature for 16 hours. The mixture was diluted with
20 methylene chloride (10 ml). The organic phase was washed with
water, dried (Na,S0,}, and the solvent was removed under reduced
pressure. The resulting residue was purified by column
chromatography with silica gel and ethyl acetate/n-hexane (1:1)
as eluent; 3-(4-chlorophenyl)-6-difluoromethyl-2-(4-
25 methanesulfonylphenyl)pyran-4-one (0.1 g) was obtained. m.p.
168-170°C (Compound 67 in Table 4).

The 2-phenylpyran-4-one derivatives of general formula (I)
included in Table 4 were prepared according to the processes
30 disclosed in these Examples, but with the appropriate starting

materials.
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TABLE 4

Compound R1 X R2 R3 Method | Melting
Example Point
(°C)
1 CH, single C¢Hs CH,4 1 185
bond
2 CH,4 " 4-FC¢H, CH,4 1 237
3 CH, " 3-FC¢H, CH; 1 182
4 CH, " 2-FCeH, CH, 1 136-137
5 CH,4 " 4-ClCH, CH, 1 182
6 CH, " 3-C1lCeH, CH; 1 131
7 CH, " 2-C1CeH, CH,4 1 148
8 CH, n 4-BrCgH, CH, 1 198
9 CH, " 3-BrCg¢H, CH,4 1 178
10 CH, " 4 -CH,C¢H, CH,4 1 205
11 CH,4 " 3-CH3C¢H, CH, 1 126
12 CH,4 n 2 - CH,C¢H, CH; 1 91-93
13 CH, n 4 -CF3CeH, CH, 1 172
14 CH, " 2,3-diFCeH, CH, 1 187
15 CH, " 2,4-d1FCgH, CH, 1 208
16 CH, n 3,4-diFC¢H, CH, 1 207
17 CH,4 n 3,5-diFCH, CH,4 1 210
18 CH, " 2,5-diFCeH, CH;, 1 183
19 CH, n 2,6-diFCeH, CH, 1 206
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Compound | R1 X R2 R3 Method | Melting
Example Point
(°c)
20 CH, " 2,3-diClCH; | CH, 1 200
21 CH, " 2,4-diClCgH, CH, 1 203
22 CH, " 3,4-diClCH, CH, T 156
23 CH, | single [ 2,5-diC1C¢H; | CH, 1 230
bond
24 CH,4 " 2,6-3iC1CH,; | CH, 1 186
25 CH,4 " 6-F,2-C1CH, | CH, 1 177
26 CH,4 " 2-F,4-C1lCH; CH, 1 171
27 CHj, " 4-F,2-C1CH; | CH, 1 113
28 CH,4 " 4-C1,3- CH,4 1 98-99
CH3C¢H;
29 CH,3 " 3-Cl,4- CH, 1 176
CH;CgH;
30 CH, n 3-F, 4~ CH, 1 137
CH;0CH;
31 CH, " 3-Cl,4- CH, 1 116
CH;0CH;
32 CH, " i-C3H, CHa, 1 108
33 CH3 " C6H11 CH3 1 98"99
(cyclohexyl)
34 CH,3 " 2-naphthyl CH,3 1 122-123
35 CH, " 2-indanyl CH,4 1 169
36 CH, " 2-tetra- CH; 1 103
hydronaphthyl
37 CH, CH, CeHs CH, 1 137
38 CH, 0 CeHs CH,4 2 169
3 9 CH3 O 4 - FC6H4 CH3 2 18 9
40 CH, 0 2-FCH, CH,4 2 178
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Examples 11 and 12 illustrate pharmaceutical compositions
according to the present invention and procedure for their

preparation.

EXAMPLE 11

25,000 capsules each containing 100 mg of 3-(4-
chlorophenyl)-2- {(4-methanesul fonylphenyl) -6-methylpyran-4-one
(active ingredient) were prepared according to the following

formulation:

Active ingredient 2.5 Kg
Lactose monohydrate 5 Kg
Colloidal silicone dioxide 0.05 Kg
Corn starch 0.5 Kg
Magnesium stearate 0.1 Kg
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wherein:

R' represents an alkyl or -NR'R’ group, wherein R’ and R’
each independently represents a hydrogen atom or an alkyl
group;

R? represents an alkyl, C;-C; cycloalkyl, pyridyl,
thienyl, naphthyl, tetrahydronaphthyl or indanyl group, or a
phenyl group which may be unsubstituted or substituted by one
or more halogen atoms or alkyl, trifluoromethyl, hydroxy,
alkoxy, methylthio, amino, mono- or dialkylamino,
hydroxyalkyl or hydroxycarbonyl groups;

R’ represents a methyl, hydroxymethyl, alkoxymethyl,
C3-C; cycloalkoxymethyl, benzyloxymethyl, hydroxycarbonyl,
nitrile, trifluoromethyl or difluoromethyl group or a CH,-R®
group wherein R® represents an alkyl group; and

X represents a single bond, an oxygen atom, a sulfur
atom or a methylene group;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R! represents an
unsubstituted alkyl group or NH,, R? represents a branched
alkyl, C3-C, cycloalkyl, naphthyl, tetrahydronaphthyl or
indanyl group, an unsubstituted phenyl group or a phenyl
group substituted by one or more halogen atoms, alkyl groups
and/or alkoxy groups, R’ represents an unsubstituted alkyl

group, a nitrile group, a hydroxymethyl group, a
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28! 1098 &y 2B D281 10U & a@ﬁ'elqs%l‘gés( ke \We re

Ly~ WWEB&! 1098 & () - 281 109 & () - 28 109% & () - 25V e

11&109% & ()-28& 109 & () - 21 - W& 10% & () - 25V e

1& 10% &7(.) - 2& fj_:_ﬁ%c&s(s ) -£2% J;@% $ricpa i &1( Ja- %oﬁ\@éﬁﬁddl% &okefdh& ()-2& 1
0 R i I A e U 1o U
| NaTGE&! POAC&ER b@mmu&leso% & () 25V e

S 100 & () 28100 K> B A0R1 DY 8 k! S0 G LATEA0WE 0-122
Y'10% & @pd R @&Chow%p@&deym}zﬂ&oa/@&awy} 29T9ERs &R )1y B mevayd ()-12>!1
0% & () - LRoulP % ®RP- 424" %) 2#8NDs Gaat 1048181 4) ahg>bA0% & €)1alR3! 1008& ()-]2>

1 109 2>110% &
0% & () ,] reacting (a car%onyl derivative of formula (III):

O

~p 2
Rla R (HI)

\
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O O

wherein R is an alkyl or a -NR"™R®® group in which R* and R®



j 18:>?BFHTMV G5>! 109% & ()-]2>110% & ()-]2>!10% & () -] 25W7 |
11>110% & ()-]2>1109% & ()-]2HQUW \ | - G6>! 10% & () -] 25W j

1>110% & ()-]2>110% & ()-]2>110% & ()-]2>! 10%&() ]2_cen nr 1% Meega00804 >1 10%
1& ()-12>110% & ()-]12>110% & ()-]12>10% & ()-]2>! 109 & ()-]2>! 10% & () -] 2xy
| NN. G5>1 10% & ()-]2>110% & ()-]2>110% & ()-]2>! 109% & ()-]2>! 10% & () -] 25W

j IV GB>1 1098 & ()-]12>1 109 & ()-]12>110% & ()-]25WF |

11>110% & ()-]12>1109% & ()-]21-GC5>! 1093 ()-] 25W |

) -
) -

1>110% & ()-]12>110% & ()-]12>110% & ()-]12>!110% & ?2G5>1 10% >! 10% & () -]
2>1 1098 82T §- ﬁshwwgpepdrszﬁwoa)@&yg) grospsosng’ 8 -4 1% 09 R 9 -] 2nN. G5>1 10
W& ()-1deE10¢K&if) ah >bﬂa@%>& elah%g' 10%&5? wL@B‘ 3A% &bkl 38W |

Pmvt GB>!1 109 & () -]12>1'109% & ( 2>I103%E
||>|10@3@pbyd¥ggsleggg1€)afgﬁ egd o %fp OE WP FCld at a

>l 10‘|’/6 &%éﬂw pe2xt 1088 &rbh- ]Lazabm%&i(s)) ]:25I 109 & ()-]2! #157;
7S 10T & (el 2z Q0 Q) 2nkgP 4, 7 110% Beblh2g s & 012
<?CESWINX Gb5! 48%8&F ( hell23h109/&0hk- PE>E169%4n&" ) £h25! WOUN&LhE- pzmrie% & ()-]
2 i1 A 0 0 | 0

20 1 s L apaTI SoEL Y fioh) aﬁaaégzé Stk hAa! RO%& {d-d2PWled in

| >1 1098 &agy- ?Qelqzé%:&aWS] 2>EQ &TFFC}Z29919%“&IF?P]12>'3$G%’&‘1(1)’3] 28DGBEW |

1 >1 1098 &¢b}mh23! 10V &) () -12>1109%8 & ()-12>1109% & ()-]2>1 109 & ()-]2>! 109 & (
)-12mv Go>! 10% & ()-]2>! 109% & ()-]12>110% & ()-]25W j

1>1109% & ()-]12>110% & ()-]2_) GBW |

1>1109% & ()-]12>110% & ()-]12>110% & ()-]12>110% & ()-]2>10% & () -] 2dDGBEW |
1>1109% & ()-]2>110% & ()-]2>L19% &) -]2>1 109 & ()-]2>110% & ()-]2>! 10% & (
)-12mvt GB>! 10% &' () -]2>! 10888 () 0%&() ] 25WF

1 >1109% & ()-]12>110% & ()-]2I - G5>! 2 ()0

s 3)

1>1 100 & ()-]2> 10% & ()-]2>! 10% & () - ]>'3{%& ()-12' +-1_2G5>! 10% >! 10% &
()-]12>110% & ()-] 2> 10% & ()-]2>! 10% &) -1'D>1 109 & ()-]2>! 10% & () -] 212509;
DHNN. G5>! 109 & ()-]2>1 109 & ()-]2>! X668 & () -] 25! 109 & () -] 2>! 109 Ié% ] 25\
i UHINCRV] mv G5>1 109 & () -] 2>1 10% &1() -] 23! 10% & () -] 25W |

F1>110% & ()-]12>110% & () - ]2]bknptuf%%5

| >1 108 & ()-]2>! 10% & ()-]12>! 10% & () -] 2>1 10% & () -]2>! 10% & () -] 2uz~dDGEW

whereln R is an alkyl group, X" is as defined for X in any

j
2o b L O s gL L ) L é"%“ﬂf%%wﬁ R

I >1 1094 &50) £112i mwmmcw& {§-39>dabiasd ()n|@mWoge of claims 1 to

1 >11098 &w%lh] 23! 89%3%2&}19,] % LIPW & ()-]12_) GBW j
1>1109% & ()-]2>1 10% & () |1o%&b§%%2>|10%&;) 12>110% & ()-]2dDGBW |

1>1109% & ()-] 2s) 109'31&re§m] B>1 1908 & 29Y30P4 &R ()9 B 1MRgoRyek (FEQUBS1 10% & (
) -1 2t gF5¥HG) rR?, WRA0%N! &ndl) x10+d04 318612080 &n (AnYy 26MF of claims 1 to

5, reacting a chlorosulfonyl derivative of formula (X):

(X)

wherein R? and X are as defined in any one of claims 1 to 5,

with an amine of formula (XI):

R4-NH-R? (XI)



] I>110%8 & ()-12"% *-_?F5W |

I VI 10%! & () -V 109! & ()-VI10%! & ()-V! 10%! & () -V 10%1!&'4 -

y10%! & () - - 4<=>?@nBF5WV! 10%! & () - V! 109! & () - 1V! 10%! &'%MHWOOE‘
N VI 10%! & () -V 10%! & () - G\BIJPQRR6F5WIV! 109! & () - 5\
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*df ounN. F5V! 10%! & () -V 10%! & ()-V!I 10%! & ()-V! 109%! & ()- V! 10%! & ()-5W

N uwf | } W%Fe’%\é'ﬂfp%ﬂ &n@) RY! 10304 & ééfi/ﬁé@%nga@ M of claims 1

N1V 10%! & 109! & () - V6F5VT 10%! & (

N VI 10%1'82C()-IVI%%1|& ()-VI10%! & ()-V! 10%1|& ()- _?F5V1 10%! & ()-V! 10%! &
()-VI109! & () - (M)1Q% e in B! 16%@! &N@Rf\/'glz@%@ﬂ &Harei% FBVAAAYRS &fd - V! 10%n!

& ()-VI 109 VI 1Q%)! & Ul &
NI HQZFSV' i‘/’é’%‘%oge( \ﬁqlé%ﬁg“ff h‘ﬁ‘l@%‘?f‘l& 8}“%% and X are as
N - VI 109418 fined ]Jﬁ%drﬂj (Ond -¢B\A 100w & (o B by debenzylation of

e e

Vi 10%! & (()X-I\WIO%II& () VI 10%! & ()- V! 10%! & ()-5Wp N nM+F5! 1" ! 10%gg& () -
1109 & ()-V1 10%! & ()-5Wp NI !VI10%! & () -V 10%1! & ()-\]|[:-5! 10!
LO10% & ()-! -109% & ()-- *10% & ()-, ‘*flO%&'()-‘ *f 1098 & ()-°
‘I"!lO%&'()-'?a?S!lOl Y1 10% z: z& ()-: L!10%!! &()-IHLllo%&()
@10%10 & ()- 3"10%! &(Q:HQCLngs{namlo Y 10" & ()-10:1:10:1:10: 1
CF110% & ()1 QR llO%&( -1 £ ()- "Y10%!:& ()- _HKO|[.aT310

$10%" & ()-  10%" & ( %ﬂjﬁ@*& Yo sS10%" & () -
100" & () - OAyX?aTBlO ' %% Y 10" & () -1 0Y" 109WME: () -
110% & ()--10, ! 10% () - Ap Stvol®

110J 10J y10%
& ()-FLO%" & ()-3 “33"10W"& ()-s Y" 1008 216t & Fr10% & ()- 9
G'10%" & ()-J 9LZ"10%" & ()- Lf 10%3&() IR () 10% & ()->
UL fYR0 & F'10% & ()- & F'10%& ()- & F'10% & () -
& F'10%" & ()- & F'10%" & ()-6yvU410 F'1 /‘j' 5 F'10% " & &
@o0%" & ()- "10%" & ()-10b 10b 10b & F" O/doc&() yCt | [ vU4LEKIV)
s nM10% & ()- s n10% & ()- F'10%" &() F'10% " & ()- F'10% ! & ()-

o o 0% - S 1168 ppecect %&a«%d §F 7Y 8% 204 1 n vt

109 " &()-50'510%"&'()-10 10° ;110% " & ()- | 2109% ()- |
210%™ :vU410  S109%& () - %10% & () &10%"& ()- 110%"& ()-

"L!109 & () 9 L! 10%& ()-9e $|[:vU410 L' &3410%"& ()- S310%"& ()- *10%
& ()- 0* 0us " &9 ©f achmmwu&ql; fsoerL@alo@%IIgl() s$cVI <10
10*" 10*" (10" @, 109%"& ()-310%"& () 110%"& ()- |1.10%"& () -

“BLI10% & ()- @YZOVI <10  or!10%"i &0()- f!109% p# & ()-!k! 10%e& ()-
,10%#& ()- 10%#& ()- |" 10%0#& () [:VI 10 . 10%#& ()- 10%#& () -
F109 & ()- OF10%#& ()- F1Q% & e (Yp2>eg| [ VI <10 s&10%P& () -
$YL10%p#&' () - #10%#H& () - ,R: | @310%9#& ()- $@Oo%#B))-gi|[: V<10
8 109% & ()- /s!10%r & ()- 1098 &) - s&L0%& ()- " S&LOY%#& () -

05&100/8‘& ()-! #$9%8472Y810 /‘%Cg 4 #H8 () -- 910% #& () - -

" 10% #&' ()--10p#10p#10p§’31o #& ()-3 8 10%#& () - +RTXao{Z9zY810 X, ' 10%
&'()-- ), 1094 #& ()-- A '10%! (& ()--!1K '10%121& ()-- 10%#& ()- @
109 ()-ol “c|[:2zY810 3231094 #& ()- 1109 #& ()- "% 109 #& () -

wherein R!® is an alkyl or -NR*R°® group in which R* and

R* are each independently alkyl groups, and R? and X are
25 as defined in any one of claims 1 to 5, in the
preparation of a compound of formula (I) as defined in

any one of claims 1 to 6.

9. Use according to claim 8 wherein R!? is a methyl
30 group, X is an oxygen atom and R’ is selected from

phenyl, 4-fluorophenyl, 2-fluorophenyl, 4-chlorophenyl,
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104 #& ()- ~10% #& ()- !'10% & ()- 109 #& ()- 10% #& ()- Nornmal"

"Headi ng 13]c" "Heading 23] c" "Headi ngp33]c" "Heading 43]c" "Headi ng 53]c"
"Headi ng 63]c" "Headi ng 73] c" "Heading 83]c" " Headi ng 93] c"A "Default
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byccccced: d'}}d‘\}d’(ﬁifd’@gl AAHE 16“‘6'6&% WW_&

VW 1H] @;\ @R GANSJasropHe Iﬁ&%i)f—’drcm@ﬁ%&ﬁﬁ&& 2,6~ (-
<=>? BCDE: ST ZIN]™ A opgr,st uvwxyz ~6Ti mes
New Ronma Eg]il@c])forp hgn W%o rclE—n%‘r"i/ e klrf?& e

" $@&H{)W{Lqﬂmmgﬁﬁgﬁﬁgggnd 2,4,6-trichlorophenyl

<=>7?@ABCDEFGHI JKLM\ICPQRSTUVW(YZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

" #$9R ()*+,-./0123456789:

<=>7 @G\BCDEFGH Has @WWZT \qfr foapetet g ki mopgr st uvwxyz{| } ~

I"#$9R' ()*+,-./0123456789:
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4aRSa

wherein R!® is an alkyl or -NR group in which R*® and

15 R are each independently alkyl groups, X° is as defined
for X in any one of claims 1 to 5 with the proviso that
it is other than a sulfur atom and R? is as defined in
any one of claims 1 to 5, in the preparation of a
compound of formula (I) as defined in any one of claims 1

20 to 6.

11. Use according to claim 10 wherein R!? is a methyl
group, X is an oxygen atom and R? is seleéted from
phenyl, 4-fluorophenyl, 2-fluorophenyl, 4-chlorophenyl,

25 2-chlorophenyl, 4-bromophenyl, 4-methylphenyl, 2,4-
difluorophenyl, 3,4-difluorophenyl, 2,5-difluorophenyl,
2,6-difluorophenyl, 3,4-dichlorophenyl, 2,6-
dichlorophenyl, 4-chloro-3-methylphenyl, 2,3,6-
trichlorophenyl and 2,4,6-trichlorophenyl.

30

12. Use of a compound of formula (XVI):

(XVI)
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wherein R! and R? are as defined in any one of claims 1
to 5, in the preparation of a compound of formula (I) as
defined in any one of claims 1 to 5 wherein R*® is other

than a methyl group.

13. A pharmaceutical composition comprising a compound
according to any one of claims 1 to 6 or pharmaceutically
acceptable salt thereof in admixture with a

pharmaceutically acceptable carrier or diluent.

14. A compound according to any one of claims 1 to 6 or
a composition according to claim 13 for use in a method

of treatment of the human or animal body by therapy.

15. Use of a compound according to any one of claims 1
to 6 or a composition according to claim 13 for the
manufacture of a medicament for use in the treatment of
pain, fever or inflammation, to inhibit prostanoid-
induced smooth muscle contraction or for the prevention

of colorectal cancer or neurodegenerative diseases.



