Novel furan diaryl methylidene derivatives, nmethod for thejr preparation and

t her apeutical uses t'hereof " The present inventi o%a?ﬁ? __lyz_
way of novel products, to the 5 di aryl met hyl i denefuran deriv

general formula (1). One of the biotransformation BR{h W'Mwﬂ
arachidonic acid. is the cycl ooxygenase pat hvay, whi ch makés it

possible to transform arachidonic acid to PG and then PA#dSRecent
wor k on the cloning and sequenci ng of cycl ooxygenase has denonstrat ed

t he presence of two isoenzynmes, COX-1 and 10 COX-2, in several species

and particularly in man. The first is a constitutive enzyme which is
expressed in the majority of tissues, while the second, which is

expressed in a few tissues s UERFFIGATIONOF TRANSIATIONe i n t he maj ority

of tissues by nunerous products, in particular by the cytokines and
t he medi ators produced during the inflammtory reaction. Each enzyne
has a different role and the 15 inhibition of COX-1 or COX-2 will not
have identical consequences. The inhibition of COX- 1 will cause a
decrease in the pro sta ?EI%MENU ci pating in honeostasis, whi ch
can give rise to srde e e inhibition of COX-2 will cause a

decr ease in the prostagl andi ns produced in an inflamuatory situation.
Thus the sel ective i nhibition of COX-2 nakes it possible to obtain a
wel |l -tolerated anti-inflammtory. 20 The conpounds of the

conpounds in question consequefitly have a very val uabl e

phar macol ogi cal profil e753a8 PhRg Cedext0TeFrapegsess anti-inflammatory and

anal gesi c properti.es whilte being remarkably well tolerated,
especially at the gastric |evel. - They will be particularly indicated
for the treatnent of |nflannatory phenonmena 25 and for the treatnent of

in. I f.th b i di
Phe i reat ment of hereby deckfBRET R0t it arpmes Sl bk Y v i,

spondylitis, gouty arthritis, osteoarthritis and juvenile arthritis,
aut oi mune di seas dienghd andpBaglishylangwagensand. thate phenidocumento be
indicated for the treatnment of bronchial asthma, dysnenorrhea, tendinitis,
30 bursitis and atiachsdt il aogie alanslaidnagoniici bests of nyhkmsvigdier i asi s, eczem,

i nvention make it qfossi(Eﬂbéletp?gﬁboménihi 1$8RsleatetliUmgversité, i nhi bition. The

burms and ~ dermatitis. They can also be used for the treatnent of
gastrointestinal and pelief of the International Application n° PCT/ FRO7 /00602 2
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I nfl ammati ons, Crohn's disease, gastritis and ulcerative colitis, in the
prevention of cancer, especially adenocarci nona of the colon, in the
prevention of neur odegenerati ve di seases, particularly Al zheiner's
di sease, in the prevention of stroke and epil epsy, .and in the
prevention of premature |abour. 5 1 . Their anal gesic properties

al so enable themto be used for any painful synptons, especially in
the treatnment of nyalgia, articular pain or neural gia, dental pai n,
her pes zoster gnd.nkaraipe . in t.he treatpent of .rheumagic ¢o pL.intsdand
pai n of ~—au—arso T Frie at et
I nf ecti ous andtherapeutidabiNek ker&dfat es. 10 The present invention
further relates to the process for the preparation of sai d products
and to their applications in therapeutics. Certain derivatives

are described int literature hayi_n electiv cycl ooxygegnase- 2
i nhi bi ting properties® HR¥to ?ﬂaﬁf’?ﬂsr%%tggr?’Be&'ayn"?h’é’vflolﬁ% Py %3 9fhe

pat ent - appy | o alixtfieripiichSifin'dBitvarives of WRAPLARRANTA (Mer ck Frosst Canada
Inc.) WO 94 15932 A (G D. Searle and Co.) WO 96 08482 A (Merck
and Co. Inc.) " One of th&hiotraisformatione pathwayist pf odrachidonto ngeidinid sthe
described in these docunents as ,. sel.ectiye cycl opxygenase-2 .

i bi tors,  ar&CIPTURIMERGRRREER FEUTPRESs dEpossiale ) Sensigm ageidomie feidfow ¢
two aromatic rpges Wi r pGRRU hf SddkY of" il O ; £ and
whi ch are on t\P;vo car %ﬁﬂg?ongﬁgdjnlg%%%t t%ljkt r?lﬂshﬁeicero caﬁg. Eéﬁ%ﬁ‘cmg ° _
The applicant d&mbostygenase hasddemomtrated the presgnesagyf twa isoetnagymebsy COX-1 vasl
bearing the twg aromptic rings .on a,sang fagrb_On (these two aromatjc,rings

being 10 |i%R&2t B peweral Periet pad parisplagy iacoey b 5y iarp cARSIHDE at e
doubl e bond), {f8¥fe3which fsEHpresIY ﬁﬁ@'@iﬁ%ﬁ%ﬁ,ﬁ@&g&@g& d, RWHiH ! N9

properti es. ese diaryl rrvatrves are

characterised éxprésoéd intd e tistués such as thedbralie (cibdbcitile intheam4jbity of tissida
3 by numerous products, in particular by the cytokines and the mediators produced
during the inflammatory reaction. Each enzyme has a different role and the
15  inhibition of COX- 1 or COX-2 will not have identical consequences. The inhibition
of COX-1 will cause a decrease in the prostaglandins participating in homeostasis,
which can give rise to side effects. The inhibition of COX-2 will cause a decrease
in the prostaglandins produced in an inflammatory situation. Thus the selective
inhibition of COX-2 makes it possible to obtain a Well-tolerated anti-inflammatory.
20 The compounds of the invention make it possible to achieve this selective
inhibition. The compounds in question consequently have a very valuable
pharmacological profile insofar as they possess anti-inflammatory and analgesic
properties while being remarkably well tolerated, especially at the gastric level.
They will be particularly indicated for the treatment of inflammatory phenomena
25  and for the treatment of pain.

An example of their use which may be mentioned is the treatment of |
arthritis, especially rheumatoid arthritis, spondylitis, gouty arthritis, osteoarthritis
and juvenile arthritis, autoimmune diseases and lupus erythematosus. They will also
be indicated for the treatment of bronchial asthma, dysmenorrhea, tendinitis,

30  bursitis and dermatological inflammations such as psoriasis, eézema, burns and

dermatitis. They can also be used for the treatment of gastrointestinal



[err] I n whi ch: the rings A and B i ndependently are:

- a phenyl radical, - a naphthyl radical, 10 - a radi cal
derived froma heterocycle conprising 5 to 6 nenbers and possessi ng
froml to 4 heteroatons, or - a radical derived froma saturated
hydrocarbon ring having from3 to 7 c& bon at ons; at

| east one of the substituents X err], X2, Y[err] or Y[err] is necessarily:
15 - an -S(On-R group, in which nis an integer equal to O, 1 or 2

D R L g Ot 8 Bl R b ol B of | 0V
- S er r] NH er rehnr OUidpecidlly  addfiscaréindiie abedttien doluh, pPar atheosprevention  of
the others independently Being independent|y:. ~ - a, hydrogen ato
- a hal ogen_ ateugodegenerative aliseasge,r pasticujarlyy Ab:}p/gnmer'ﬁ dispasg, n nreveRtiogn ,Qrtnat ons,
2. oo pon ABSEARS lephs G evrin of el 2 0 1502 byt
ey 1 IRCARRE Y b hem t sk Jor B pRadana
4 - a symptuyes,) esptecially in the treatment of myalgia, articular pain or neuralgia, dental
pain, herpes zoster and migraine, in the treatment of rheumatic complaints and pain
of cancerous origin, and also as complementary treatments for infectious and
febrile states.
10 The present invention further relates to the process for the preparation of
said products and to their applications in therapeutics.
Certain derivatives are described in the literature as having selective
cyclooxygenase-2 inhibiting properties. The compounds described in the following
patent applications may be cited:
15 WO 9500501 A (Merck Frosst Canada Inc.)
WO 94 15932 A (G. D. Searle and Co.)
WO 96 08482 A (Merck and Co. Inc.)
Generally, the majority of the compounds, described in these documents as
selective cyclooxygenase-2 inhibitors, are 5-membered heterocyclic derivatives
»0  substituted with two aromatic rings which are bound directly onto the heterocycle
and which are on two carbon atoms adjacent to this heterocycle.
The applicant has discovered in a surprising way that the derivatives
bearing the two aromatic rings on a same carbon (these two aromatic rings being
linked to the heterocycle not directly but by an intermediate double bond), have
»5  remarkable selective cyclooxygenase-2 inhibiting properties.
These diarylmethylidenefuran derivatives are characterised in that they have

the general formula (I):

30



- a lower alkyl radical having 1 to 6 carbon atons, - a lower

hal oal kyl radical having 1 to 6 carbon atons, or - an aromatic

radi cal selected fromthe group consisting of phenyl, naphthyl, 5

thienyl, furyl and pyridyl; or even Rlerr] R2 or R3R4
are an oxygen atom or even 3 Rlerr],Rerr] or R3, R4, together
with the carbon atomto which they are attached, forma saturated
hydr ocarbon ring having from3 to 7 carbon atons. 10 In the

description and the clainms, |owerxal kyl is understood as neaning a
li near or branched hydrocarbon chaf'nh err4nI to 6 carbon atons. A
R et/h

| ower al kyl radical is for et hyl, propyl,

i sopropyl, butyl, isobutyl, tert- I,.pe tyl, isopentyl, hexyl or
i sohexyl radical. - Lowe S radi cal is understood as
meani ng an al kyl radical having 1 Atjo R caRQon atons in which 1 to 7
hydrogen atons have been substituted by 1 td 7 hal ogen atons. A | ower

hal oal kyl sradical is for exanple a tfifluoronethyl radical, a

2,2,2-tri fSI uor oet hyl radical, a pent aff‘oﬂﬁﬁﬁ hyl radical, a
2,2-difluoro-3, 3, 3- trifluoropropyl radical, a heptafl uoropropyl
radi cal or a dhwhichret hyl or brononet hyl radical. 20

Hal ogen i s understopd .as meaning.,a chlaorine, brom ne, iodine or fluorine
atom" gS&P%Fr%@E@I% denglyAT¢: i ng having from3 to 7 carbon

atons is under_s&y@féq 1 radical. @S Meani ng cycl opropane, cycl obut ane,

cycl opentane, c o%exane’ or cycl ohept ane. 25 Radi cal
derived from a dwdphthgtsadical, reans any aromatic ring containing from
one to fol@ heteroatons.in its ring: njtrogen, osgg)ggg!or sul phur.

Amongst t hese T4 Fglical derived;fram arhetesocyclergonpsising embges g passessing
oy | . T di ne. F dazi ne. [e. di azol e,
I M dazol e pyr%ﬁa%f’#%@éétgﬁg’ &yn m dl ne pyri dazi ne oxXazol e oxadl azol e

t hi azol e are particularly preferred. 30

5 _ - a radidae derdrederrorR il dafited dIioéarbon $ig Havingffoth 3 ol 7 cebnhave
asymmetric centres and/or can exist in the Tormof cis or trans
deri vati ves. Htem$;nventi on covers the racemates and the m xtures of

i d ds, b | .opt i cal.l i
roducts, \ehe cro. AEMELATARELRE sREE Ko Yo or Valf BESRIND, 5 |
i nd dently. h i 11 . .
![ Roggegkﬁnl eé -ia-rlla "?Eg)rg‘ri'zéo%qﬁgﬁécu saern H%@g%}ﬁér‘@hg@g%%gtg%ng%ggfg\*ﬁgox 0

chiral _ Gyl Pl Bavihie 1 36 BaffonQibihé 8t a IcvalFMakalkyl adicAERATmR 1 f)'6 MBY
al so be carriedout in certain cases by sinple fecrystallisation. The
separ ati on mayathongtoms,ed out eit her :

- an -SO,NH, group;
5o and is located in the para position,

the others independently being independently:
- a hydrogen atom,
- a halogen atom,
- a lower alkyl radical having 1 to 6 carbon atoms,
25 - atrifluoromethyl radical, or
- a lower O-alky! radical having 1 to 6 carbon atoms,
or even
X, and X, or Y, and Y, are a methylenedioxy group; and
R,,R,, R, and R independently are:
30  -ahydrogen atom,



on the final product or on an intermedi ate of the synthesis, in this case ,
the rest of 10 the synthesis will respect the stereochem stry of the

i nt ermedi ate nol ecul e. Advant ageously the derivatives
according to the invention are the derivatives of fornula (1) above

I n which: the rings A and B i ndependently are: - a
phenyl, 15 - napht hyl, - pyridyl, - furyl, - thienyl,
or ~ - cycl ohexyl radical; 20 at | east one of the

substituents X| Y[err] or Y[err] is necessarily an SCH err],
S2CH err] or S&%&éenér%%u , t he ot hers i ndependently being:

- a hydrogen atpwer alkyl radical lixingdeto 63¢ab0n atbms, - a | ower al kyl radi cal
having 1 to 6 carbon atons, - atrifluoromethyl radical, or -

a | ower O al kyia loaver baloalisyl radicel hgvisalse.é carbmmtoms, or Rlerr]R2 are
o ygen oo e i pere 0 BRCGBERLERACHE et CuaR 2 O
advant agedhis e B B nd of formala (1) in which at |east one of
the foll ow ng owewdntions is satisfied: - the ring B is a phenyl
ir gdiacﬁlyar igen :at f)(Eneklrﬂ’z Arisﬁ«tg#esa?‘rch%ﬂg gtglé'?glo{)‘f'i”gnsl- S?gl(;l:_%algr glrjp:a pyri dyl- X
adicall - YRR BT RSB BEErh R ol SRS arf RS |
form a saturated hydrocarbon ring having from 3 to 7 carbon atoms.
10 In the description and the claims, lower alkyl is understood as meaning a
linear or branched hydrocarbon chain having from 1 to 6 carbon atoms. A lower
alkyl radical is for example a methyl, ethyl, propyl, isopropyl, butyl, isobutjrl, tert-
butyl, pentyl, isopentyl, hexyl or isohexyl radical.
| Lower haloalkyl radical is understood as meaning an alkyl radical having 1
15 to 6 carbon atoms in which 1 to 7 hydrogen atoms have been substituted by 1 to 7
halogen atoms. A lower haloalkyl radical is for example a trifluoromethyl radical, a
2,2,2-trifluoroethyl radical, a pentafluoroethyl radical, a 2,2-difluoro-3,3,3-.
trifluoropropyl radical, a heptaﬂﬁoropropyl radical or a chloromethyl or
bromomethyl radical.
20 Halogen is understood as meaning a chlorine, bromine, iodine or fluorine
atom.
Saturated hydrocarbon ring having from 3 to 7 carbon atoms is understood
as meaning cyclopropane, cyclobutane, cyclopentane, cyclohexane or
cycloheptane. |
25 Radical derived from a heterocycle means any aromatic ring containing
from one to four heteroatoms in its ring: nitrogen, oxygen or sulphur.
Amongst these rings, pyridine, furan, thiophen, as well as pyrrole,
imidazole, pyrazole, pyrazine, pyrimidine, pyridazine, oxazole, oxadiazole, thiazole
and thiadiazole are particularly preferred.
30



10 - Rlerr]R2 are an oxygen atom - - R3 is a hydrogen atom and

- R4 is a hydrogen atom . The particularly preferred conpounds
of the invention are the derivatives of the follow ng fornmulae: 15
(E)-3-[1 -(4-fluorophenyl)-1

- (4- net hanesul phonyl phenyl ) net hyl i dendj di hydr o- “furan-2-one [err]
(2)-3-[1-(4-chl orophenyl)-1 -(4-nethanesul phonyl phenyl ) net hyl i dene] di hydr o-
25 furan- 2- one [err] 7

(2)-3-[1 -(3 . 4-di gl ofRRRSINbAed dedvdtib YPeRIARACRY | Bl Che) BBikitiglene] -
centres and/or can exist in the form of cis or trans derivatives. The invention covers
the racemates and the mixtures of cis and trans compounds, but also covers the
optically active products, the cis derivatives and the trans derivatives taken

5 independently. These pure products will be obtained by the methods known to
those skilled in the art, in particular by chromatography, especially on chiral
columns in the case of optical isomers. This separation may also be carried out in
certain cases by simple recrystallisation. The separation may be carried out either
on the final product or on an intermediate of the synthesis, in this case , the rest of

10 the synthesis will respect the stereochemistry of the intermediate molecule. _

_Advantageously the derivatives according to ‘the invention are the
derivatives of formula (I) abdve in which:
the rings A and B indepéndently are:
- a phenyl,
15 - naphthyl,
- pyridyl,
- furyl,
- thienyl, or
- cyclohexyl radical;
20 at least one of the substituents X, X, Y, or Y, is necessarily an SCH,,
SO,CH, or SO,NH, group,
the others independently being:
- a hydrogen atom,
- a halogen atom,
25 - alower alkyl radical having 1 to 6 carbon atoms,
- a trifluoromethyl! radical, or
- a lower O-alkyl radical of 1 to 6 carbon atoms;
R R, are an oxygen atom; and
R,,R, independently are a hydrogen atom or a lower alkyl radical having 1

30 to 6 carbon atoms.



di hydr of uran-2-one 5 [err]
(2)-3-[1-(6-chloropyridin-3-yl)-1-(4-nmet hanesul phonyl phenyl ) net hyl i dene] -

di hydr of ur an- 2- one [err] 20
(2)-4-[(4-chl orophenyl) - (2-oxodi hydr of ur an- 3- ylldene)nethyl]benzene
sul phonam de [err] 30 6

Within the framework of the present invention, it will be advantageous to
use a compound of formula (I) in which at least one of the following conditions is
satisfied: |
- the ring B is a phenyl radical,

5 - X, is a 4-SO,CH, group or a 4-SO,NH, group,
- X, is a hydrogen atom,
- the ring A is a phenyl radical or a pyridyl radical,
- Y, is a fluorine atom, a chlorine atom or a methy! radical,
- Y, is a hydrogen atom, a fluorine atom or a chlorine atom,
10 R R, are an oxygen atom,
- R, is a hydrogen atom, and
- R, is a hydrogen atom.
The particularly preferred compounds of the invention are the derivatives of

the following formulae:
(E)- 3-[1-(4-ﬂuoropheny1)- -(4-methanesulphonylphenyl)methyhdene]dlhydro-

O~
F

15

furan-2-one

CH;SO,

(Z)-3-[1-(4-chlorophenyl)-1-(4-methanesulphonylphenyl)methylidene]dihydro-
5 furan-2-one

CH,SO, |

30 ' Cl



8
(2)-4-[(3-fluoro-4-nethyl phenyl) - (2-oxodi hydr of uran-3-yli dene) net hyl ] -

benzenesul phonam de [err] 10 According to the

i nvention, the conpounds of fornmula (1) can be synt hesised in the

fol |l owi ng manner: A Frieddl -Crafts reaction of the acid
chloride of fornmula (11): 15 . [err] 20 in which A Y[err] and
Y[err] are as defined above, with thioanisole will give the ket one of
formula (111): 30 [err]

(Z)-3-[1-(3,4-dichlorophenyl)-1 -(4-methanesulphonylphenyl)methylidene]-

dihydrofuran-2-one
5
CH;SO, I
=0
J 6
Ci
10 c
(Z)-3-[1-(6-chloropyridin-3-y1)-1-(4-methan'esulphonylphenyl)methylidene]-
dihydrofuran-2-one

20 (Z)-4-[(4-chlorophényl)-(2—oxodihydroﬁ1ran—3;ylidene)methyl]benzene

H2NSOZ ‘
b

sulphonamide

O

25 Cl

30



9 in which A Y[err] and Y2 are as defined above. Thi s
ket one may al so be obtained by a Gignard reaction: a reaction of a

br onopar omati ¢ magnesi um derivative, which nay be substituted, with p-

met hyl t hi obenzonitrile. 5 Treatment of this benzophenone with an
oxi di sing agent, for exanple met&chl or oper benzoi ¢ acid, sodi um

per borate or hydrogen peroxide. in the presence of a catal ytic anount
of nol ybdenum salts, will give the derivative of formula (1V): 10
[err] ' in which A Y[err] and Y2 are as defined
above. Treatnment of the derivative of formula (IV), by a nodified

Ref or mat sky re(zy-tcu-[Q:ﬂ-ﬂué’&-4-muhyltpmnﬁ)-&mmmwmmmnemghddw)&mthyh]-a (V):

[err]
benzenesulphonamide

10
According to the invention, the compounds of formula (I) can be
synthesised in the following manner :
A Friedel-Crafts reaction of the acid chloride of formula (II) :
15
Co-Cl
Y
Y,
20 in which A, Y, and Y, are as defined above, with thioanisole will give the
ketone of formula (III):
Y,
iy
0]
25

Formula (III)
30



in which Rlerr] and R4 are as defined above, in the presence of magnesi um

and a small .anount of nethyl iodide to initiate the reaction, wll

gi ve the derivatives of formula (VI): 30

10 [err] in which A Y[err] Y2, R3 and R4 are as
defi ned above. Final ly, dehydrat®on of the deri vatives of formula
(VI) by heating in toluene, for 10 exanpl e in the presence of

par at ol uenesul phoni c acid, or by treat ment with trifluoroacetic
anhydride in trifl uarvaﬁaek’iQ Qﬁd? arVeV' ldeﬁﬁe\ﬂeabwg conpounds of fornul a

(1): 15 [err] 20

in which B s shiphRfe nia)0alsd1R! bbtaind B UR regeiRpl b 1g> 2
hydr ogen atom Rerr]R2 are an oxy en atom and A, Y[ err], R3 and

R4 are as def i brethoatomatic magnesium derivative, which may be substituted, w1th p-
methylthiobenzonitrile.

5 Treatment of this benzophenone with an oxidising agent, for example

metachloroperbenzoic “acid, sodium perborate or hydrogen peroxide in the

presence of a catalytic amount of molybdenum salts, will give the derivative of

formula avy:
10 Y
-
O
15 SO,CH,
Formula (IV)

in which A, Y, and Y, are as defined above.
Treatment of the derivative of formula (IV), by a modified Reformatsky reaction,
20  with a bromobutyrolactone of formula (V):

0]
Br{(o\
R,
R,
Formula (V)

25

in which R, and R, are as defined above, in the presence of magnesium and

a small amount of methyl iodide to initiate the reaction, will give the derivatives of

30 formula (VI):



One preparative variant consists in treating the product of fornula (I11)
either wwth the derivative of fornmula (V) by an identical nethod involving

a nodi fi ed Reformatsky reaction, in the presence of nagnesi um and

met hyl iodide to 25 initiate the reaction, or with |actones of fornula
(V): [err] 10 in which R3 and R4 are as

defi ned above, in the presence of N\ di et hyl am nomagnesi um br om de,
prepared by reacting NN-di ethylamne with et hyl magnesi um br oni de,
according to the reference: K Sisi dpl, H. Nozaki, O 5 Kurihara, J Am

Chem. Soc., 74, 6254 (1952), to give @ er the already dehydr at ed
conpounds of formula (1) or the COMpapAl la (VI'): [err]
15 in which A Ylerr], Y2, R defi ned above.

_The conpounds of formula (VI') will t ekylr ated by treatment with
trifluoroacetic anhydride and triflug acRg to give the conpounds of
formul a CH,SO,

Formula (VI)

in which A, Y}, Y,, R, and R, are as defined above.
Finally, dehydration of the derivatives of formula (VI) by heating in toluene, for

example in the presence of paratoluenesulphonic acid, or by treatment with

10 .
trifluoroacetic anhydride in trifluoroacetic acid, will give the compounds of formula
@:

15

20 in which B is a phenyl ring, X, is a 4-SO,CH, group, X, is a hydrogen
atom, R,R, are an oxygen atom and A, Y,, Y,, R, and R, are as defined above.

One preparative variant consists in treating the product of formula (III)

either with the derivative of formula (V) by an identical method involving a
modified Reformatsky reaction, in the presence of magnesium and methyl iodide to

25

initiate the reaction, or with lactones of formula (V’):

R,
R4
0

30 - 0 Formula (V)



(1) bel ow 25 ' [err]
in which Bis a phenyl ring, X err] is a 4-SCH3 group, X2 is a hydrogen

at om RR2 are an oxygen atomand A, Y[err], Y2, R3 and R4 are as

defi ned above. Treatment of the conpound obtai ned according to this
variant with 30 met achl or oper benzoi clhcid or with another oxidi sing agent
i ke NaBG3 . 4 H20 12 wil |
give, depending on the ampbunt of oxidising agent used, the conpounds of
formula (1): [err] 10 in which Bis a phenyl ring,
X[err] is a 4-SOCH err] group for one equival ent of oxi di si ng agent

or a 4-SRCH err] gimwhidloR,t sl ®Yuaréahsdefined aosiediinithg prassate of MN] s
a hydrogen atom R[err]R2 are an oxygen atomand A, Y[err], Y2, R3 and R4
are as diethylaminomagnesium bromide, prepared by reacting N,N-diethylamine with

ethylmagnesium bromide, according to the reference: K. Sisido, H. Nozaki, O.
5 Kurihara, J Am. Chem. Soc., 74, 6254 (1952), to give either the already
dehydrated compounds of formula (I) or the compounds of formula (VI'):

10

15 in which A, Y,, Y,, R; and R, are as defined above.
The compounds of formula (VI') will then be dehydrated by treatment with
trifluoroacetic anhydride and trifluoroacetic acid to give the compounds of formula
(D) below:

20

25

in which B is a phenyl ring, X is a 4-SCH, group, X, is a hydrogen atom,
R,R, are an oxygen atom and A, Y,, Y,, R, and R, are as defined above.

Treatment of the compound obtained according to this variant with

30 metachloroperbenzoic acid or with another oxidising agent like NaBO, . 4 H,0



defined above. 15 Anot her preparative variant for sone
conpounds of formula (1) consists in treating a ketone of formula
(') with ethyl succinate, by the Stobbe reaction, in tert-butanol in
t he presence of sodiumor potassiumtert-butoxide, to give the

conpounds of formula (VII1): 20 12 [err] in which A

Y[err] and Y2 are as defined above. Sel ective reduction of the ester
group, for exanple with cal ci um borohydri de, obtained in situ from

g 2SO % RVRVE UGRRERE of RN bE BridBil BRAP el Bompoungeiof

after |actoni sfairgla (I): of the hydroxy acids obtained, the derivatives of
formula (M11): :

5
10 ' '
in which B is a phenyl ring, X, is a 4-SOCH, group for one equivalent of
oxidising agent or a 4-SO,CH, group for two equivalents of oxidising agent, X, is
a hydrogen atom, R,R, are an oxygen atom and A, Y,, Y,, R, and R, are as
. defined above.
15
' Another preparative variant for some compounds of formula (I) consists in
treating a ketone of formula (IIT) with ethyl succinate, by the Stobbe reaction, in
tert-butanol in the presence of sodium or potassium tert-butoxide, to give the
compounds of formula (VII):
20
Y; @ _ COOEt
O COOH
CH,S
25

Formula (VII)

in which A, Y, and Y, are as defined above.

Selective reduction of the ester group, for example with calcium borohydride,

30 obtained in situ from potassium borohydride and calcium chloride in ethanol, or



10

and Y2 are as defined above.

[err] in which A Y[err]
The derivatives of formul a

(VII'1) can be oxidised as described above, the SCH3 group then being
converted to the SOCH3 or SOQ2CH3 group depending on 15 t he amount of
oxi di sing agent used, to give the comidunds of fornmula (1):

[err]

in which Bis a phenyl ring, Xerr] is SOCH3 or SOQ2CH3,

X2, Rerr] and R2 are a hydrogen atom R3R4 are an oxygen atom and

A Y[err] and

derivatives ofvx ﬁ'oér%?riuﬁ]ngai(e%{ ?@9&8%%%%?%}4}1&%% Wu%vgf%? gﬁﬁ" rﬁaﬁ?{j Pne
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15

20
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30

hydride in telof gieiddedy aritls o%idiﬂedgihwls{ilimivdé of formiila (VI a (1 X): 30

Formula (VIIT)

in which A, Y, and Y, are as defined above.
The derivatives of formula (VII) can be oxidised as described above, the
SCH, 'group then being converted to the SOCH, or SO,CH, group depending on

the amount of oxidising agent used, to give the compounds of formula (I):

Formula ()

in which B is a phenyl ring, X, is SOCH, or SO,CH,, X,, R, and R, are a
hydrogen atom, R,R, are an oxygen atom and A, Y, and Y, are as defined above.

Reduction of the derivatives of formula (VII), for example with lithium
aluminium hydride in tetrahydrofuran, will give the diols of formula (IX):



[err] in which A, Y[err] and Y2 are as defined above.
Dehydration of these diols with sul phuric acid, or by treatnent in
refl uxing 10 toluene in the presence of paratol uenesul phonic acid with a

Dean- St ar k appar at us, will afford the conmpounds of formula (1):

[err] in which A Y[err] ddd Y2 are as defined above, Bis a
phenyl ring, Xerr] is a 4- SCH err] group and X2, Rerr], R2, R3 and
R4 are a hydrogen atom Treatment of these derivatives with an

oxi di sing agent, as described above,yw || gi ve the correspondi ng
derivatives in which Xerr] is a 4-SO8H3 or 4- SO2CH3 group dependi ng

It is possible to use
fO(I)-I formula 1.

&ch et hyl succinate by
presence of sodi um or potassium
e the conpounds of fornmula (X):

on the anount of oxidising agent ed
ot her preparative variants for the Tosgou
Reaction of the ketone conmpounds of fqQem
t he Stobbe reaction in tert-butanol i
tert- 30 butoxide for exanple, ¢k
15 5 3

Formula (IX) -

in which A, Y, and Y, are as defined above.
Dehydration of these diols with sulphuric acid, or by treatment in refluxing

toluene in the presence of paratoluenesulphonic acid with a Dean-Stark apparatus,

10
will afford the compounds of formula (I):
15
in which A, Y, and Y, are as defined above, B is a phenyl ring, X, is a 4-
0
2 SCH, group and X,, R, R,, R; and R, are a hydrogen atom. -
Treatment of these derivatives with an oxidising agent, as described above, will
give the corresponding derivatives in which X, is a 4-SOCH, or 4-SO,CH, group
depending on the amount of oxidising agent used.
25

It is possible to use other preparative variants for the compounds of
formula I.

Reaction of the ketone compounds of formula (IV) with ethyl succinate by
the Stobbe reaction in tert-butanol in the presence of sodium or potassium tert-

30 butoxide for example, will give the compounds of formula (X):



[err] in which A, Yl and Y2 are as defined -above. Reduct i on,
this time selective, of the acid group, for exanple by reaction with
borane or the borane/ nethyl sul phide conplex in tetrahydrofuran or diethyl

ether, 10 wll give the alcohol-esters of formula (X): [err]
in which A Y[err] and Y2 are as defingd above. 20 These al cohol-esters
of formula (XI), or even the correspondi ng al cohol -aci ds obt ai ned by

hydrol ysis of the ester function by sodi um hydroxide in refl uxing
ethanol, will be cyclised by heatingyin an aromatic sol vent, such as

t ol uene for exanpl e, in the presensenof paratol uenesul phonic acid in
order to obtain the conpounds of fjornllil a (JOOOERS [err]

COOH

5 Formula (0:4)

in which A, Y, and Y, are as defined above.
Reduction, this time selective, of the acid group, for example by reaction with
borane or the borane/methyl sulphide complex in tetrahydrofuran or diethyl ether,
10 winl give the alcohol-esters of formula (XI):

15 CH,S03

Formula (XI)

in which A, Y, and Y, are as defined above.
These alcohol-esters of formula (XI), or even the corresponding alcohol-acids

20
obtained by hydrolysis of the ester function by sodium hydroxide in refluxing

ethanol, will be cyclised by heating in an aromatic solvent, such as toluene for
example, in the presence of paratoluenesulphonic acid in order to obtain the

compounds of formula (I):

25

30




16 in which A Y[err] and Y2 are as defined above, Bis a

phenyl ring, Xerr] is a 4- SQ2CH3 group, X2, R3 and R4 are a
hydrogen atom and Rlerr] R2 are an oxygen atom The conpounds of
formula (XI1), in which A Y[err] and Y2 are as defined above, may be

prepared anal ogously according to the ¥6ol | ow ng reaction schene, in 5
which Ph is a phenyl group and Z is an MgBr radical when Ais a phenyl ring
and Li when A-is a pyridyl ring: [err]

eaction 20 icﬁfelﬂﬁvﬁ%la% 39 B LR ISP 1 S%eaﬂ‘cé@mg‘h“
GVt G o MR R i AT S0

The compounds of formula (XII), in which A, Y, and Y, are as defined

above, may be prepared analogously according to the following reaction scheme, in

5 which Ph is a phenyl group and Z is an MgBr radical when A is a phenyl ring and

Li when A is a pyridyl ring:

z
PhCH,S CN  + T @ e T

1 vy, 0w
PhCH, ®
Yl
. COOEt
ethyl succinate
COOH
NHSO
s - NHSO3

Formula (XII)

A variant consists of preparing the diarylketone (B) used in the above reaction
20  scheme, by the action of benzylmercaptan PhACH,SH with a fluorodiarylketone in

dimethylformamide in the presence of sodium hydride or sodium carbonate:

Yl
B
F O PhCH,S ®)

The compounds of formula (XII) will be treated in the same way as the

30 compounds of formula (X) to give the compounds of formula (I):



The conpounds of forrmula (XII) will be treated in the same way as the
conpounds of fornmula (X). to give the conpounds of formula (1): 30
17 [err] in which Bis a phenyl ring, Xerr] is a
4- SO2NHt - Bu group, X2, Rerr] and R4 are a hydrogen atom
Rlerr]R[err] are an oxygen atom and Al7Y[err] and Y[err] are as defined
above. 10 Treatnent of these derivatives wth a strong acid, for exanple
concentrat ed sul phuric acid, trifluoroacetic acid or by heating in
toluene in the presence of yar at ol uenesul phonic acid, will give the
conmpounds of formula (I) in which Bsiks.a Rphenyl ring, Xerr] is a
4- SO2NH2 group, X2, R3 and R4 ar atgm Rerr]Rerr] are
an oxygen atomand A, Y[err] and = p defined.above. 15
The conpounds of forrmula (1) as defiped € are cycl ooxygenase-2

i k] anRptory and anal gesic activity
¢ ance, particularly gastric tolerance.

I nhi bitors and possess a very goog}.

coupl ed with an excel lent tol

These progerties justify their appli&ation in therapeutics and the

i nvention ‘further relates, by Wgymhlla@ugs, to the products as
defined by formula (1) above. 20 hus the invention also covers
a pharnmaceutical conposition, characterised in that it conprises a

harmaceutically effective. t. of | f f I
1S Be et i nod botWHsB 5P o Re i S1-SID N Ha Pt R g ' ™ 2
accept abl e excipient i£be_or._.c ' ol |
can Be adm n?él&bﬁo(?egﬂy‘ﬁ%}f 1398% aﬂn, &&é%:lﬁ}f)m apr)lgrAé r?{learnglsf2 %ggé&etﬁflgns erefnlalo,nS
ocul ar, nasal ’Igéaé'{n hi OF | thése” @tivatives with a siérong ableSr (XERpR! toRAtraed be

solid or 10 qui can be presented in th ]
sulphuric acid, trifluoroacetic acid or by heating in toluene in the presence of

paratoluenesulphonic acid, will give the compounds of formula (T) in which B is a
phenyl ring, X, is a 4-SO,NH, group, X,, R, and R, are a hydrogen atom, R|R, are
an oxygen atom and A, Y, and Y, are as defined above.

15 The compounds of formula (I) as defined above are cyclooxygenase-2
inhibitors and possess a very good anti-inflammatory and analgesic activity coupled
with an excellent toleranée, particularly gastric tolerance.

These properties justify their application in therapeutics and the invention
further relates, by way of drugs, to the products as defined by formula () above.

20 Thus the invention also covers a pharmaceutical composition, characterised
in that it comprises a pharmaceutically effective amount of at least one compound
of formula (I) as defined above, optionally incorporated in a pharmaceutically
acceptable excipient, vehicle or carrier.

These compositions can be administered by the buccal, rectal, parenteral,

25  transdermal, ocular, nasal or auricular route.

These compositions can be solid or liquid and can be presented in the
pharmaceutical forms commonly used in human medicine, for example simple or
coated tablets, gelatine capsules, granules, suppositories, injectable preparations,
transdermal systems, eye lotions, aerosols and sprays, and ear drops. They are

30  prepared by the customary methods. The active principle, lvlvhich consists of a
pharmaceutically effective amount of at least one compound of formula (I) as



phar maceutical forns commonly used in human nedicine, for exanple sinple or
coated tablets, gelatine capsules, granules, suppositories, injectable

preparations, transdernmal systens, eye |otions, aerosols and sprays,
and ear drops. They are 30 prepared by the customary methods. The active
principle, which consists of a pb&r naceutical ly effective anount of
at | east one conpound of fornula (1) as

18 defi ned above, can be incorporated therein together with
exci pi ents nor gad | o h as
talc, gum Arabrc, ePa%?%S ckile %ﬁ&pbﬂnﬁ?i%%gggg ﬁﬁ1s?§2?§%§?&gg|yvu '

cel | ul ose deri employed mqﬂmﬁadeuﬁéwcomposmon@mchmtﬁb;lmlmau dlz&sose
aqueous or non-aqueous vehicles, fats of animl or vegetable origin,

gl ycol s, var.oetgronetmamgsmﬁtegrat% §glérv1§ams°@1ul®ﬁudmwg¢s$ cocoa butter] j cone

gels, certain 0 y e VAl d

dol ours. " Beikfiihdtic,bivEa Pl FHleSus B RS AGHEb Yptibiel Bl oP il or
conposi ti oy W {épedbid -origin, glytdls, RafdusOwettingd agendd, Odispesantyl loyi énulyfiessh can
be used especially as a favourable 10 treatnent for inflammatory
phenonena and pilicone geli.d cersaipopelymers ofeicapolymers, peeservatives; iflaveuringst aed i t
conprises a pharnaceutlcally ef fective anount of at | east one
conmpound of fop#ﬁ (I) above in a pharmaceutically acceptabl e exci pi ent,

vehicle or carrier. The ROStRALARD "B ers % RiMarmaestidal CImpPRiidAS withORAnid t h
anti - infl ammatory and anal gesic activity is prepared which can be

used especi al | inflammatdr§y andfanelgesic betivityrwhichrean bé o espemally asné [favourableons
and pain. I n ne varlan a co ition forrrul at ed as

gel afi ne d@psuF@%t“l?Ptt@Bl atory Bﬁﬂpg}eﬁ?ngm’; Rﬁ‘)‘%es‘%‘ f°'r‘?ﬁ°§‘%°’18%“gfrg, or
as injectable Fﬁﬁ?&éﬁs‘eﬂ%%&%‘& gﬁ fagphannaceuﬂéhﬁg efbctirelariBhnk @29 Pead®- |t

I's al so possib to use conpositi rmul ated a suppositories,

oi ntments, creanscompbund afforamla (1) eubaveain mr;ﬂ;anﬂacartmdﬂey aedepable excipient
preparations or plasters, i pvention al so covers rret hod
of therapeut | o veHigls chpiero fn ﬁaﬁﬁmbgdlment, a phaTmRseAtiee!] CuRPSHION W)

t her apeuti call )ﬁt%ﬁnﬁurﬁ Eﬂ?ﬁ)bl? fe mul a
(1) as defined a ove(E rg‘éﬁg st eregﬁ% 8 E\%?gr Elf n gsneg vg?ﬁl%“ tisﬁ this
net hod of jtsr eafavaﬁtablettkeammm‘awaﬁoﬁémﬂmmahmddnh,pamtther by itself or in

association 25 wth a pharmaceutically acceptable excipient, is
fornul ated as gel at {Ihene ¥§#Ant.ca cpposition’is tf%lmléﬂtﬁd apgelating ‘F?@’S‘ée%%@blﬁs | gy

cont ai i ng o ossanpRGLYSlesdr Dingd) 1080 ol Sh Hikdabie sronaliSRF hhAER »

creans, gels OHosesf0f 0 mPs 00 aig - also ?oss1ble to use chiposifibhs) estmaldted &
especi aI |y a favourabl e treatnent for | ammat ory 30 phenonena_and pai n.
suppositories, ointments, creams gels, aerosol preparations, transdermal

20  preparations or plasters.

The invention also covers a method of therapeutic treatment for mammals,
characterised in that a therapeutically effective amount of at least one compound of
formula (T) as defined above is administered to said mammal. In one variant of this
method of treatment, the compound of formula (I), either by itself or in association

25  with a pharmaceutically acceptabie excipient, is formulated as gelatine capsules or
tablets containing a dose of 1 mg to 1000 mg for oral administration, as injectable
preparations containing a dose of 0.1 mg to 500 mg or as suppositories, ointments,
creams, gels or aerosol preparations.

This method affords especially a favourable treatment for inflammatory

30  phenomena and pain.



19 I n human and ani mal therapeutics, the conpounds of

formula (1) can be adm ni stered, by thenselves or in association with
a physiol ogically acceptable excipient, in any form in particular
orally in the formof gelatine capsules or tablets, or parenterally
in the formof injectable solutions. I19is possible to envisage 5 ot her
forms of adm nistration such-as suppositories, ointnents, creans, gels or
aer osol preparations. _ As will be clearly apparent fromthe

h | ogi cal i rent s. g . fo t DL th
Ponbounds. accor di ot Bt Rl Merangytics, WA°cbiRBopfis oP ToRRE DR TR, "
t herapeutics, idmihi3Rréd) ByetheRBEVANEH i BsSo6iatib® With Qrpﬂx?éi&lo'gi%aﬂyo acceptilel Or m

ny

of tablets or gelatine capsules containing a dose of to 1000 ngy, or
parenteral |y iexcipients iy pmb formnjin cpasticular porall im theo farm: ofigglatineg gapsulesser of

o "B aver g g P n e B 5 g AR 1 Bosshf o e
t her apeut i5ci, Sther fstsYofdamfniithtidh Gth ddCsuppBsltdries, Deihidaes, Crdanti¥D geltSr and

100 ng per : ) Furt her characteristics and advant ages of the
i nvention w | Iadnesdlpwmw nore clearly fromthe follow ng
cxamples, which 19 B9 wiffbe sifRny aSpared sicin t piafhacological Skgerfnehty given 87 ©'

the end of the description, the compounds according to the invention can be
administered in human therapeutics, in the above-mentioned indications, orally in
10 the form of tablets or gelatine capsules containing a dose of 1 mg to 1000 mg, or
parenterally in the form of injectable preparations containing a dose of 0.1 mg to
500 mg, in one or more daily dosage units, for an adult with an average weight of
60 to 70 kg.
In animal therapeutics, the daily dose which can be used is between 0.1 mg
15  and 100 mg per kg. '
Further characteristics and advantages of the invention will be understood
more clearly from the following Examples, which in no way imply a limitation but

are given by way of illustration.

20

25

30



20 - Exanpl e 1: 4-Fl uoro-4'-nethylthi obenzophenone

Formula (Ill1): A = phenyl, Y[err] =4-F Y2 =H 5 86.4 g of
alumniumtrichloride are added in portions, at a tenperature bet ween
O[err]C and 5[err]C, to a solution of 70 g (0.564 nol) of thioanisole and
90.2 ¢ (0.654 nol) of 4-fluorobe2@oyl chloride in 500 m of

di chl or onet hane. Wen t he addition is conplete, the mxture is
brought back to roomtenperature and then refluxed for 2 hours. After

cooling, the rﬁggﬁm:r@ﬂm_i“s ddmylgmgg%ﬂgﬁ?%%ﬁ/ngi lute 10  hydrochloric

acid m xture an e organi c pﬁase and then dried over
magnesi um sul phate and evaporated under vacuumto give a residue, which

crystallises fromdiisopropyl ether to give 118 of 4-fluoro-4'-

met hyl t hi obenzophenone ﬁ%"ﬂ‘ﬁ%@ﬂ'&tA%{h@i‘ﬁa}‘é=4‘ﬂ 2= Hxanple 2:

4- Fl uor o-4' - met hanesul phonyl benzophenone Formula (I1V):

A = phenyl, Y[err] =4-F Y2 = H . 87 g of 70%

3- chl or opeg benzoi ¢ ggudg Jrqnaich tithRRtide! #8%ddéd iR pditions,! &P tedpdthtire
7998 g P6. 1015 nol ) of

between O[err]C and 5[efr]C, to a solution o _
4-fl uoro- betweemdeC ahd K2C) torazsobutioncf 0 o (et mal)iof thivanigdle add 90.2 £50 ni

P 55 s it BB S H R B |
002" S0P SRR PO SB8 oom st

di chl or onet haneefluXéd fore® hbdrsnAfter guoting, the assction misdivem iomaAY inton gm éceddilute
sul phat e and evapor.ated undeyr vacuum tg give an oil, which

crystallid8s fhyifpehlpuopsid syixture and the ergame phase,is dgopntedyand then dried over
4-fluoro- 4 - TR RGRGRIM %ﬂ%ﬂﬂebwwmef ikt VGt td58ve a residve, whith

crystallises from diisopropyl ether to give 118 g of 4-fluoro-4'-
methylthiobenzophenone melting at 88°C.

15 - Example 2: 4-Fluoro-4'-methan&sulphonylbenszhenone
Formula (IV): A=phenyl, Y, =4-F, Y,=H

87 g of 70% 3-chloroperbenzoic acid are added in portions, at a
20  temperature between 0°C and 5°C, to a solution of 25 g (0.1015 mol) of 4-fluoro-
4’-methylthiobenzophenone, prepared in Example 1, in 350 mi of dichloromethane.-
The mixture is subsequently stirred at 0°C for 30 minutes and then brought back to
room temperature and stirred for 2 hours 30 minutes. The precipitate obtained is
filtered off, washed with dilute sodium hydroxide solution and then dissolved in
25  dichloromethane. The resulting organic phase is dried over magnesium sulphate
and evaporated under vacuum to give an oil, which crystallises from diisopropyl
ether to give 24.6 g of 4-fluoro-4’-methanesulphonylbenzophenone melting at 136°

C.

30



21 Exanpl e 3:
3-[ 1- (4- Fl uor ophenyl ) - 1- hydr oxy- 1- ( 4- nethanesulphonylphenyl)

met hyl ] di hydr of ur an- 2- one Formula (VI): A = phenyl,
Y[err] 4-F, Y[err]=H HRerr] = Rerr] =H 5 . Magnesi um
turnings (3.5 g) are covered wth anhyfrous tetrahydrofuran, and a

few drops of iodonethane are added. As soon as the reaction has started, a
m xture of 24.6 g of 4-fluoro-4'-nethanesul phonyl benzophenone and 8.1 m of

i opwi e so. adeemsaple 3 ealtr R gorhanday TRk E AR RIRSI S (o

t he - reaction rredldim,yﬂdmggmrﬂlg_dn@en run |nto a mxture of ice and
10% dilute sul phuric”aci The organic phase is extracted with
t et rahydrof uran, washed wit h sat urated sodi um bi carbonate sol ution

and then dried over ma e5| I apgr ation of the

sol vent, the residue o toﬁﬁnﬂ ‘%’ﬁphﬁﬁ'{’(}g}r aﬁ'ﬁA&t @T&“l% gel with a
9/ 1 di chl qronet hane/ acetone m xture to give 7 g of 3-[1-(4-

fl uorophenyl)- 1 -hydroxy- 1

- (4- met hanesul phonyMagesiom ﬁ* 1315 iy drocovered Hithrdnhydrous tétrahiydvofiiras,m of
an anor phous bei ge powder, which is used as such in the next step

Exanpl e 4: (E)and-g ﬁew drops aﬁrqﬂsn@ﬂ;any are gddedreAh sponsas| tbhm@hbamtqﬂedz@
met hyl i denel di m}f%t g Ipﬁl@% g40t04{1 ﬂg&r‘g?tlr']methaggsul_plﬁnylbenzof)@nong 20¢F8.1 gl a (1):

A=B-= phenyl

Xerr] = 4- SO btshd-y-bu Gtohe il 250" Iml= oR4arhydtous 2t‘étrahydrofuran ih rﬁﬁ?V\inWQ of
t ol uene- 4 sul phonic acid are added to a sol utlon of 7 of

- (4~ f | uor dPherdropwise -soyasr tox maintain angentle refux. Mbﬁytlph&d;uqm@tmglﬁehﬂm o-
T HosaeGehnAaRl i b 8 e, 'R S8 0 Rt 105 g e

evapor at ed of fgiphyric acl. ‘i‘hh”&%a?udl éxé’é&fh@f@d% iéﬁ%h%rcﬁ%ﬁﬂﬂ@ washed with
chr omat ogr aphed u3| ng a 9/1 di chl oronet hane/ acetone nixture as the

el uent to gi vesatimated|sodinhi bicatbonate solution and then dried over magnesium sulphate

After evaporation of the solvent, the residue obtained is chromatographed on silica
15 gel with a 9/1 dichloromethane/acetone mixture to give 7 g of 3-[1-(4-
fluorophenyl)-1-hydroxy- 1-(4-methanesulphonylphenyl)methyl]dihydrofuran-2-one

in the form of an amorphous beige powder, which is used as such in the next step.

Example 4: (E)-3-[1-(4-Fluorophenyl)-1-(4-methanesulphonylphenyl)-
20 methylidene]dihydrofuran-2-one

(E) isomer: Formula (I): A=B =phenyl, Y, =4-F, X, =Y,=H,
X,=4-SOCH,,RR,=0,R,=R,=H

25 A few mg of toluene-4-sulphonic acid are added to a solution of 7 g of
3-[1-(4-fluorophenyl)-1-hydroxy-1-(4-methanesulphonylphenyl)methyl]dihydro-
furan-2-one, prepared in Example 3, in 100 ml of toluene and the mixture is
refluxed for 10 hours in a Dean-Stark apparatus. The solvent is then evaporated off
to dryness under vacuum and the residue is chromatographed using a 9/1

30 gichloromethane/ acetone mixture as the eluent to give an oil, which is



22 chr omat ogr aphed using t-butyl methyl ether as the eluent to give

2.9 g of (BE)-3-[ 1- (4-fl uorophenyl)- 1

- (4- et hanesul phonyl phenyl ) et hyl i dene] di hydr of ur an-2- one (second
product eluted) in the formof crystals nelting at 187-9[err]C. 1.5 g of

(2 - 3- 22

[ 1- (4-fl uorophenyl) - 1-(4-nmet hanesul phonyl phenyl ) net hyl i dene] di hydr of ur an- 2-
one 5 (first product eluted) are recovered in the formof crystals

mel ting at 157;158[err :

4 Ohl oro- 4 - WMH?&IBE&#BW&WL&JM the ehuent to give 2.0 g of E)3ills ., _

p henyl, Ylerr k4-ﬂu6roghenylf)21 -ﬁhethhﬁesulphonylphenyl)meﬂyﬁdme]ﬂihyﬂwmhﬁ-mom e d u r e of
anp

Ie1 ystals nelting at 134{“‘ 1/ I%x
3 [ 1- (4- Chl or @menq/px)oducua}m@@me i\’ummﬂcmtqlmm 187-99G 1.5 g of (2)-
(}Fg??’i Ty ol Mofgrnasy 144 &ep]anesu;phonylphenyl)ﬁng{h%'&e%gfd}ﬂgd}%@@n;z-g enyl,

i odonet hage ar. s@gﬂﬁ et utBd)hr rédbvered R Wb 6ff Gistals meRing a€ 0YB158PC0i t h
anhydr ous tetr ahydr of ur an. As soon as the reaction starts, a mxture

of 17 g of 4-chloro-4'-nethylthi obenzophenone and 12.6 m of [err]-brono-y-
butyrol actone _in 3Q00_nl of anhydr fetrahydrofuran is added dropw se so
as to méyxample Sy pxos4 "'Bﬁ?'gf? % lﬁﬁg M&dition is conplete, the

m xture is stirred at roomtenperature for 1 hour 30 m nutes and then
cooled with an ice bath. 25  Saturated amoni um chl oride solution is
subsequent |y added andFohmulaiHI)uAe phenyl, Y, =4€l,i¥,etHand t hen decanted. The

organi ¢ phase is dried over magnesi um sul phate and evapor at ed under
vacuum t ol@i ve an oil y resi due vvhi ch, after chronmatography on silica
gel in dichloronet Ii% of (4 chl'or ophenyl ) - 1- hydr oxy- 1-
(4- et hyl t hi ophenyl W&%‘FS ogfxi&%ﬁe in the formof an oil, which

is used 30 in th@ﬁ&h!lﬁ%eﬁl@é@ 184=@.he next step.

Example 6: 3-[1-(4-Chlorophenyl)-1-hydroxy-1-(4-methylthiophenyl)-
15 methyljdihydrofuran-2-one

Formula (VI'): A=phenyl, Y,=4-CL, Y,=H,R;=R,=H

A few drops of iodomethane are added to 5.9 g of magnesium turnings
20  covered with anhydrous tetrahydrofuran. As soon as the reaction starts, a mixture
of 17 g of 4-chloro-4'-methylthiobenzophenone and 12.6 ml of a-bromo-y-
butyrolactone in 300 ml of anhydrous tetrahydrofuran is added dropwise so as to
maintain a gentle reflux. When the addition is complete, the mixture is stirred at
room temperature for 1 hour 30 minutes and then cooled with an- ice bath.
25  Saturated ammonium chloride solution is subsequently added and the mixture is
stirred and then decanted. The organic phase is dried over magnesium sulphate
and evaporated under vacuum to give an oily residue which, after chromatography
on silica gel in dichloromethane, gives 8.5 g of 3-[1-(4-chlorophenyl)-1-hydroxy-1-
(4-methylthiophenyl)methyl]dihydrofuran-2-one in the form of an oil, which is used

30  in the crude state in the next step.



23 Exampl e 7:
3-[1- (4- Chl orophenyl ) - 1- (4- net hyl t hi ophenyl ) net hyl i dene] -

di hydr of ur an- 2- one Formula (1): A = B = phenyl, Xerr]
= 4-C, Xerr] =Y[err] =H 5 Y2 = 4-SCH err],
Rlerr]Rerr] = 0O Rerr] =R4 =H 23 5.2 g of trifluoroacetic
anhydride and 3.8 ml of trifluoroacetic acid are added to a solution

of 8.6 g of 3-[1-(4-chlorophenyl)-1-hydroxy-1-(4-
: hyl t hi oph | ' ' , in 100
ORI

m of 10 di eis stlrre room tenpérature for
4 hours and then diliydvbfafani2tdnenat er and decanted. The organi ¢ phase
is dried over magnesi um sul phat e and evapor at ed under vacuumto give
7.5 g of 3-[1-(4-chlorophenyl)-I- '

(4- met hyl t hi ophenyl ) methyl i el di @ rn=2-, Lnther formof an oil,
which is used as%gﬁ%}gm' %‘heﬁniht%’g’t%b. %1@?%2%1 E%arrpl e 8: i
(2) -3-[1- G4- Chl or ophenyl ) - Iy(4406¢HaARCRVERN A0 RIeBy | ) -

met hyl i deée] di hydr of ur an- 2-o%e ﬁs’ iR TSR, (2) isonmer: Formula (1):
A = B = phenyl, Y[err] = 4-d, Y2 = Xerr] = H 20 _
X[err] = 4-SQ2CH3, Rerr]R2 = O R3 = R4 = H ) 11agof sodi um
perborate trihydrat%Z @ ef tifthesoacetic ankyidgide @nd 5.8 gnlsofytrifluooacetic acid are

b epar od 1 BEIARI wior, 8] Soimben nbE (PISCTPE AR Eplsehil PRy L0 T One
40-50[err]C Z%V\e/aﬂs‘ﬂg{(ijo%et Whéthylfithydiefiranonbse] prepafeddin Example 6,dn 100l ndrof

filtered off, ] vvat_er.and t hen chr omat ogr aphed on silica
gel in a W chldichioreniethane.dFhet wixgure is stirred; atroem tergperature for ff hours and thepy

(Z2)-3-[1-(4-ch]orophenyl)-1-(4-petha ul phonyl - S s .

phenyl ) et hy| i WNHRS] &’l‘tﬁyw;tﬁf @ﬁi,ﬁ%ﬁ@ﬁﬂeﬁ%ﬁrw&ﬂgfe & SPS,%I)OVFF] AR m of

gzyst al's sulfbbate 40 Sapdratediider vatdum to give 7.5 g of 3-[1-(4-chlorophenyl)-1-
(4-methylthiophenyl)methylidene]dihydrofuran-2-one in the form of an oil, which is

used as such in the next step.

15
Example 8: (Z)-3-[1-(4-Chlorophenyl)-1-(4-methanesulphonylphenyl)-
methylidene]dihydrofuran-2-one
(Z) isomer: Formula (I): A=B = phenyl, Y, =4-CL Y,=X, =H,
20 X,=4-SO,CH, RR,=0,R,=R,=H

11 g of sodium perborate trihydrate are added to a solution of 9.5 g of 3-
[1-(4-chlorophenyl)-1-(4-methylthiophenyl)methylidene]dihydrofuran-2-one,
prepared in Example 7, in 120 ml of acetic acid. The mixture is heated at 40-50°C

25 for 5 hours and then cooled. The crystals formed are filtered off, washed with
water and then chromatographed on silica gel in a dichloromethane/acetone
mixture (99/1) to give 4.1 g of (Z)-3-[1-(4-chlorophenyl)-1-(4-methanesulphonyl-
phenyl)methylidene]dihydrofuran-2-one (1st product eluted) in the form of crystals

melting at 197-199°C.
30



| sol ation of the second product eluted gives 2.5 g of (E)-3-[1-(4-
chl or ophenyl ) - 1- (4- met hanesul phonyl phenyl ) net hyl i dene] di hydr of ur an- 2- one

in the formof crystals nelting at 211-212[err]C 5 Exanpl e 9:
3- Fl uoro-4' - net hyl t hi obenzophenone - Formula (I'11): A=
phenyl, Y[err] = 3-F, Y2= H 24 Prepared by the procedure of
Exanple 1. 10 Crystals nelting at 76[err]C. Exanpl e 10:
3- Fl uor o- 4- et hanesul phonyl benzophenone Formula (IV): A=

EQSP%:; \2([ err] =3 fsolaﬁgboﬂ:tﬂgil%eco tProduc’rt eil.ggc{?@t{ st% td?e(ﬁﬁggﬁng”e of

3- Et hoxycar bontiord ﬁéhyf)l-l-l(ﬂ ﬂﬁﬂﬂﬂéﬁx}phénﬂﬂheﬁ?@xh&hﬂﬁ&xé}ﬂﬂﬂﬁoﬁr&ﬁ-z-one in
phenyl’) - 3- but enoi ¢ aci d Forrmula (X): = phenyl, Y[err] =

3-F, Y2 = H theform of crystals g@ltingpt 201-222%. npl ) of
3-f| uor o- 4' - met hanesul phonyl benzophenone, 25 prepared in Exanple 10, are
added in portions to a solution of 15.7 g (0.140 nol) of potassium

t - but oxi deg i n Ffmple 9f3-Fiudis-aflethylthiobensbplichoné stirred and 32 n
(0.191 nol) of ethyl succinate are added dropwi se at a rapid rate. The

mxture is subsequently refluxed for 30 m nutes and cool ed, water and
1 N hydrochloric acid dde ri e pH to 1andthe m xture
"is then extracted vvithﬁqnd‘bqaaﬁﬁ%?t g“ﬁ’g\pl e?%ey] 'Ilﬁe organi ¢ phase is
treated with 2% sodi um hydr oxi de soI ution and the

Prepared by the procedure of Example 1.
10 Crystals melting at 76°C.

Example 10: 3-Fluoro-4'-methanesulphonylbenzophenone

Formula (IV): A =phenyl, Y, =3-F, Y,=H

15
Prepared by the procedure of Example 2.
Crystals melting at 106°C.
Example 11: 3-Ethoxycarbonyl-4-(3-fluorophenyl)-4-(4-methanesulphonyl-
20 phenyl)-3-butenoic acid

Formula (X): A=phenyl, Y, =3-F, Y,=H

355 g (0.1275 mol) of 3-fluoro-4’-methanesulphonylbenzophenone,

25 .prepared in Example 10, are added in portions to a solution of 15.7 g (0.140 mol)
of potassium t-butoxide in 100 ml of t-butanol. The mixture is stirred and 32 ml
(0.191 mol) of ethyl succinate are added dropwise at a rapid rate. The mixture is
subsequently refluxed for 30 minutes and cooled, water and 1 N hydrochloric acid

are added to bring the pH to 1 and the mixture is then extracted with t-butyl methyl

30 ether. The organic phase is treated with 2% sodium hydroxide solution and the



25 m xture is decanted. The aqueous phase is acidified with 1 N
hydr ochl oric acid and then extracted with t-butyl nmethyl ether. The
organi ¢ phase is dried over magnesi um sul phat e and evapor at ed under
vacuumto give 39.2 g of 3-

et hoxycar bonyl - 4- ( 3-f | uor ophenyl ) - 4- (42%et hanesul phonyl phenyl ) - 3- but enoi ¢
acid 5 in the formof a thick oil, which is used as such in the next
st ep. Exanpl e 12: Et hyl

3-(3-fluorophe = < h - D S
hydr oxyet hyl ) - 2-pr B%%%%%#géd' ?%%%@W@%r‘wm pydAoghl%%%%%i anc{([ err|
= 3-F, Y[err] thed extracted with t-butyl Limefhylrietiied. The ogapicophdser Bndrfiedtavet

sul phi de conpl ex are added dropw se to a solution of 31.5 g (0.0775
mol ) .of 3- et hosiagBesER ysulphates and eyaperaierl under (vacuum to give 39.2 g of 3-

met hanesul phon - =T ' £ N m
of 15 anhydr éﬂ@%‘%‘#gﬁgé%g%@p%ﬁ (ﬁe%é&i ﬁ%@%@éﬁgpﬂs g Ylﬁ%gﬁafb"rﬁ%%%& ac?@

t enperat ur g f ofin fhelfout 6f a thick oib Ahichds BsedlasGhichinthesext stepe added dr opwi se.
The m xture is evaporated to dryness under vacuum and the residue is

taken up with ethyl acetate and then treated with an aqueous sol ution

Chen dred ove XRNELE HETLE S Rebropiindliat i e RGehipbomienifiRE 2, ™
3-(3-fluorophenyl) - 3- (4-net hanesul phonyl phenyl ) -

2- (2- hydroxyet hyl ) -2-propenoate in the formof a viscous oil, which is used
as such i n the, nex D _ E e 13:

(2)-3-[1- (& F uorOpfFéHmuga-é&?éﬁ@Pﬁ%’r‘re’éu%%r enyl )- 25

met hyl i dene] di hydr of ur an- 2- one (2) isomer: Formula (1): A =
B = phenyl, Y[err] = 3-F, X2 = Y[err]= H, X[err]=

36 SCH err], R erriR3 ml ©.1583n61) f¥boraid/metB sulphide complex are added dropwise
to a solution of 31.5 g (0.0775 mol) of 3-ethoxycarbonyl-4-(3-fluorophenyl)-4-(4-
methanesulphonylphenyl)-3-butenoic acid, prepared in Example 11, in 90 ml of

15  anhydrous tetrahydrofuran. The mixture is stirred at room temperature for 8 hours
and 23.5 ml of methanol are added dropwise. The mixture is evaporated to dryness
under vacuum and the residue is taken up with ethyl acetate and then treated with
an aqueous solution of 7.6 g of potassium carbonate. The organic phase is
decanted and then dried over magnesium sulphate and evaporated to dryness under

20  vacuum to give 29.3 g of ethyl 3-(3-fluorophenyl)-3-(4-methanesulphonylphenyl)-
2-(2-hydroxyethyl)-2-propenoate in the form of a viscous oil, which is used as such
in the next step.

Example 13: (Z)-3-[1-(3-Fluorophenyl)-1-(4-methanesulphonylphenyl)-
25 methylidene]dihydrofuran-2-one

(Z) isomer: Formula (I): A=B =phenyl, Y, =3-F, X,=Y,=H,
X,=4-SO,CH,RR,=O,R,=R,=H
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3.3 g of sodium hydroxi de dissolved in 10 M of water are added to a
solution of 29.3 g of ethyl _

3-(3-fluorophenyl) - 3- (4- et hanesul phonyl phenyl ) - 2- ( 2- :
hydr oxyet hyl ) - 2- pr openoat e, prepared in Exanple 12, in 50 m of ethanol and

t he m xture is refluxed for 2 ho@6s. After evaporation to dryness,
the residue is taken 5 up with water, acidified with 1 N hydrochloric
acid and then extracted with di chl oronet hane. The organi c phase is

dried ' | t . . .at '
oi 1y rosi due. The ot beSioRrfisf Furmmde iiSRRR;R o m Ve Shou Ptk def ' 40 10
of par at ol Uencsphabeo 2985 6 Al PKRsbrofiayIpishksiphomTRbyaTy- and

the water fornmed is renoved with a Dean-Stark apparatus. After

cool i ng, the mhydroxyethd)-2epropanostie; prepared in Exsraple1daimi 30 mhef ethanolanddhbe over
magnesi um sul phat.e_and gva ated undear vacuum and the residug i s
Che omat 6gr apheEHreR pieR 1of 2 Ful After HiAPOMHR o dyiesd, diefeidyp Is taken

(2)-3-[1-(3-  up with water, acidified with 1 N hydrochloric. acid and then extracted with
fl uorophenyl) - 1- (4- nmet hanesul phonyl phenyl”) et hyl i dene] di hydr of ur an- 2- one

(2nd pr odichiorenethant, The tdnganiophasef is rdried adeer nmagnesymatsulphate and
153-154[err]C. 15 Exanpl e 14: 3, 4. Di chl orp-4' -nme Lthi.o z enone
Formula (111): Syerored puder V?’fr[g'l“?]o giveatpily ryggge. heyoil 1s§;t5u .ﬂlzegm ?g&ngggpar ed
by the procedugg,afe BraTR Ein%réof paratoluen?]sulr?hfﬁﬁyﬁi&"'a?e Halsd. "Eh imikfdPE G5 1 C.
Exanpl e 15: 3, 4-Di chl oro- 4" -Tret hanesul phonyl benzophenone 25
Formula (1V): rfeflaxpdengthe Yater forme®-iCremoi@d-with @ Dean-Stark apparatus. Riftepar ed
% the pr ol%eduggoh(g , Ecxhg ha g'is washed with watg[ yﬂslé %lrgqmnglpthlasnegisa%ﬁ%; 80[v%rr "I
magnesium sulphate and evaporated under vacuum and the residue is
-chromatographed on silica in t-butyl methyl ether to give 4 g of (Z)-3-[1-(3-
fluorophenyl)-1-(4-methanesulphonylphenyl)methylidene]dihydrofuran-2-one (2nd

product eluted) in the form of crystals melting at 153-154°C,

° Example 14: 3,4-Dichloro-4'-methylthiobenzophenone
Formula (IIT): A = phenyl, Y, =3-Cl, Y, =4-Cl
20 Prepared by the procedure of Example 1.
' Crystals melting at 100°C.
Example 15: 3,4-Dichloro-4'-methanesulphonylbenzophenone
25 Formula (IV): A = phenyl, Y, =3-Cl, Y, =4-Cl

Prepared by the procedure of Example 2.
Crystals melting at 158°C.
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Exanpl e 16: 3- Et hoxycar bonyl - 4- (3, 4-di chl orophenyl ) - 4- (4net hyl -

sul phonyl phenyl ) - 3-but enoi ¢ acid Formula (X): A = phenyl,
Y[err] = 3-Ad, Y2 =4-C 5 Prepared by the procedure of
Exanpl e 11. Q| used as such in the next step. Exanpl e
17: Ethyl 3-(3, 4-dichl orophenyl)-3-(42fet hanesul phonyl phenyl )-2- 10

(2- hydr oxyet hyl ) - 2- propenoat e Formula (XlI): A = phenyl,
Y[err] = 3-d, Y2 = 4-C Prepared by the procedure of

15 (2)- 3. 1 (xamme 16y SEOhRIBT RIS ek iRt Ry DR ©

nmet hyl i denel di hydr of ura 3-butenoic acid( Z) I soner: Formula (1): A =
B = phenyl, Y[err] = 3- %ﬂ%h@ﬂﬁpheﬂ%— X2
H Xerr] = 4-SJerr]CH3, Rerr]Rerr] =0 R[err] R[err] = H
Prepared by the pro edure f Exa 3. raphed in a
di chl or onet hane/ acel9 F%gfﬁl %—"ﬁi’s? pro uct eluted. 25
Crystals rgelti ng at 195- 197[err] C. | sol ati on of the second
product elfuted in the chromatography gives the ' I somer
(E)-3-[1-(3, 4-di chlmeps wwtmﬁoé&uf%ﬂmaﬁ@wnhonyl phenyl ) net hyl -i dene] -
di hydrofuran-2-one in the formof crystals nelting at 163-164[err]C. 30
Oil used as such in the next step.

Example 17: Ethyl 3-(3,4-dichlorophenyl)-3-(4-methanesulphonylphenyl)-2-
10 (2-hydroxyethyl)-2-propenoate

Formula (XI): A = phenyl, Y, =3-Cl, Y, = 4-Cl

Prepared by the procedure of Example 12.
15 Oil used as such in the next step.

Example 18: (Z)-3-[1-(3,4-Dichlorophenyl)-1-(4-methanesulphonylphenyl)—
methylidene]dihydrofuran-2-one

20 (Z) isomer: Formula (I): A =B = phenyl, Y, =3-Cl, Y, = 4-C],
X,=H, X, =4-SO,CH,, RR,=O,R,=R,=H

Prepared by the procedure of Example 13. Chromatographed in a
dichloromethane/acetone mixture (99/1). First product eluted.
25 Crystals melting at 195-197°C.

Isolation of the second product eluted in the chromatography gives the
isomer (E)-3-[1-(3,4-dichioropheny!)-1-(4-methanesulphonylphenyl)methyl-idene]-

dihydrofuran-2-one in the form of crystals melting at 163-164°C.
30



28 Exanpl e 19: 3-Chl oro-4'-net hyl t hi obenzophenone

Formula (Ill1): A = phenyl, Y[err] =3-d, Y2 =H 5 Prepared by
t he procedure of Exanple 1. Crystals nelting at 70[err]C
Exanpl e 20: 3-Chl oro-4' - net hanesul phonyl benzophenone 10 Formul a
(IV): A = phenyl, Y[err] =3-d, Y2 =28 Prepared by the
procedure of Exanple 2. Crystals nelting at 140[err]C 15
Exanpl e 21: 3- Et hoxycar bonyl - 4-(3-chl orophenyl) 4 (4- met hanesul phonyl -
phenyl ) - 3- but fla W ): A = phenyl, Y[err] =
3-d, Y2 = eﬁ%ﬁp@% 3Chlo|n_94 methgltglolfﬁ rocedure of Exanple 11.
al used as such I n the next step. Exarrpl e 22: Ethyl
3- (3-chl orophenyl) - 3- (4- et hanesul phonI phen%()
(2- hydr oxyet hyl ) - E%mlh eAzrphenyl, Bor mul a (X1): A = phenyl,
Y[err] = 3-d, Y2 = Prepared by the procedure of Exanple
12. OI used as such in the next step. 30

5 Prepared by the procedure of Example 1.

Crystals melting at 70°C.

Example 20: 3-Chloro-4'-methanesulphonylbenzophenone
10 Formula (IV): A = phenyl, Y, =3-CL, Y,=H

Prepared by the procedure of Example 2.
Crystals melting at 140°C.

15 Example 21: 3-Ethoxycarbonyl-4-(3-chlorophenyl)-4-(4-methanesulphonyl-
phenyl)-3-butenoic acid

Formula (X): A= phenyl, Y, =3-CL, Y,=H

20 Prepared by the procedure of Example 11.
Oil used as such in the next step.

Example 22: Ethyl 3-(3-chlorophenyl)-3-(4-methanesulphonylphenyl)-2-
(2-hydroxyethyl)-2-propenoate
25

Formula (XI): A = phenyl, Y, =3-C, Y,=H

Prepared by the procedure of Example 12.

Oil used as such in the next step.
30



29 Exampl e 23: :
(2)-3-[1-(3-Chl orophenyl ) - 1- (4- met hanesul phonyl phenyl ) -

met hyl i dene] di hydr of ur an- 2- one (2Z2) isoner: Formula (l): A =
B = phenyl, Y[err] = 3-d, X2 = Y[err] =H 5
X[err] = 4-S2CH, Rerr]Rerr] =0 R2=R4 = H Prepared by

t he procedure of Exanple 13. Chromatographed in a
di chl or onet hane/ acetone m xture (99/1). First product el uted.

L P S e e 1 >

product elute graphy” gr ves

(E) - 3-[ 1- ( 3- chl or opheny Imethyliden®pdihpdvofaran-omé phenyl ) net hyl -i dene] -
di hydrofuran-2-one in the formof crystals nelting at 170-172[err]C. 15
Exanpl e 24: 4-Met hyl t hi obenzophenone Formula (I'11): A=

phenyl, Y[err] = Y[?Z)ri%/orrﬁeﬂ'??nnula :il}]a%.f__pgﬁ,?’ée?aj;@%l’bkzl_:@z%lgcedure of

Exanple 1. 20 ystal's e rej C npl e 25:
el oy brcoaherat- g o0 OB, AP0
Crystals nelting at 150[err]C. 30
Prepared by the procedure of Example 13. Chromatographed in a
dichloromethane/acetone mixture (99/1). First product eluted.
Crystals melting at 147-149°C.
10 _
Isolation of the second product eluted in the chroma__tography gives the
compound (E)-3-[1-(3-chlorophenyl)-1-(4-methanesulphonylphenyl)methyl-idene]-
dihydrofuran-2-one in the form of crystals melting at 170-172°C.

15 Example 24: 4-Methylthiobenzophenone
Formula (IIT): A = phenyl, Y, =Y,=H

Prepared by the procedure of Example 1.
20 Crystals melting at 84°C.

Example 25: 4-Methanesulphonylbenzophenone
Formula (IV): A = phenyl, Y, =Y,=H

25

Prepared by the procedure of Example 2.
Crystals melting at 150°C.
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30 Exanpl e 26:
3- Et hoxycar bonyl - 4- phenyl - 4- (4- met hanesul phonyl phenyl ) - 3-

but enoi ¢ aci d Formula (X): A = phenyl, Y[err]

Prepared by the procedure of Exanple 11. al
t he next step. Exampl e 27: Et B0l
3- phenyl - 3- (4- net hanesul phonyl phenyl ) - 2- ( 2- hydr oxy-- 10

et hyl ) - 2-propenoate Formula (XI): A = phenyl,

(BE)-3-[I-Phenyl -1-(4- rrebn&ﬂgﬁ:lﬂcmonyl phenyl ) met hyI | dene] -

di hydr of ur an- 2- one 20 (E) isoner: Formula (1):
Y[err] = Y2 = H Xerr] =H, X err]

4-Sgerr]CHerr], %{Frr ) e R4
the procedure of Ex b@ A= pﬂny{’r\} _Y H;romat ogr aphed on si

=Y2=H 5

used as such in

Y[err] =

é[ Ier L]se; gs s doAmnle 263 F‘&? ggﬁ{&g"%&nﬁ gﬂﬁﬁ%ﬂ%ﬂ%hﬁﬁﬁﬁﬁhﬁlﬁ 15

B = phenyl,

Prepared by
lica gel in

a di chl or gnet hane/ acet one m xture 25 (99/1). First product el uted.

Crystals lting at 135-137C.
el uted gives the i 9 e@ed@ﬂ@ﬁdoeﬁmrqﬂ]?:xim@l@ll

met hanesul phonyl phen

crystal s el @i ﬁ@d@ﬁsmnimwﬁ?ﬂl 30

| sol ation of the 2nd product

met hyl i dene] di hydr of uran-2-one in the form of

Example 27: Ethyl 3-phenyl-3-(4-methanesulphonylphenyl)-2-(2-hydroxy-

10 ethyl)-2-propenoate
Formula (XI): A =phenyl, Y, =Y,=H

Prepared by the procedure of Example 12.
15 Oil used as such in the next step.

Example 28: (E)-3-[l-Phenyl-l-(4—methanesulphonylphenyl)methylidene]—

dihydrofuran-2-one

20 (E) isomer: Formula (I): A=B =phenyl, Y, =Y,=H,X,=H,

X, =4-SO,CH,, RR,=O,R;=R,=H

Prepared by the procedure of Example 13.

Chromatographed on silica gel in a dichloromethane/acetone mixture

25 (99/1). First product eluted.
Crystals melting at 135-137°C.

Isolation of the 2nd product eluted gives the isomer (Z)-3-[1-phenyl-1-(4-

methanesulphonylphehyl)methylidene]dihydrofuran-Z—one in the form of crystals

melting at 206-208°C.
30



31 Exampl e 29:
5,5-Di net hyl -3-[1- (4-fl uorophenyl) -1 -hydroxy-1-(4-net hyl t hi o-

phenyl ) net hyl ] di hydr of ur an- 2- one Formula (VI'): A = phenyl,
Y[err] = 4-F, Y[err] = H Rerr] = R4 =CH3 5 7.5 m of
br onoet hane are added dropw se to a su3bension of 2.4 g of magnesi um

turnings in anhydrous diethyl ether. When the addition is conplete, the
m xture is cooled to O[err]C and 10.5 m of NN-diethylam ne are added

dropwi se. The |9

tenperature ant<PREle rﬁgt‘@‘l’%%g&&i g.r[g_%ﬁ; °%nli; ﬁe%@’sq'gi#]’%go]l g‘dm\?\n o ath of
i ce and sodi um chl ori de.phén Uﬂiquliyfdr&ﬂlrﬁn-g-&fe

4-fluoro-4'-methylthi obenzop enone, prepared in Exanple 1, and 5.7 g of

4, 4- di met hyl butyrol actone in 50 mM of anhydrous tetrahydrofuran is

added dr opwi se, perasur el pt tween and 5[err]C
The nixture is thenFPE%‘%MW‘%Fptl‘%nﬁ"QQ—E'%!lg,_@ggP\gﬁﬁﬁgﬁﬁreat ed with 100
m of 10%§ul phuric acid solution. After 15 extraction wth diethyl

et her, the organic phase is dried over magnesi um sul phate and

evapor at ed under vaZsuml o bepmestdand aye atided dropwise to a suspension of 2.4 g of

5, 5-di net hyl -3-[1- (4- quoroph

1- hydr oxy- 1- ( 4ATHEREHIN BTy %PW‘?@VWWOW&@W“ is gomplete, theyr m

of cryst f oy
5, 5-01 ot ny! PRl RS BSOS i of AR, fyilded ropuise The

et hyl i dene] dl f&dﬂi@fm&diﬁmas@meedfor 1 hour at room temﬁﬁhmrsmidéthenlféﬂmﬂ for(15: A =
B—phenyl Y[err] = 4-F, Y[err] k[
X[ err] AOSdmnutqsmd]mgled with bath ofjcsang sedl@ﬂ[témde 24 solution of 12.3)g of orrer :

oL @) BB PR oS b s o Pt © i 57 g of 44
grg epgg ed by t hginRiagsAyroRicttne ¥ S0ThEof arhy@fdut hGrahgdiofiahn V€ adfeddropwise,
the temperature being kept between 0°C and 5°C. The mixture is then refluxed for
2 hours, cooled and treated with 100 ml of 10% sulphuric acid solution. After
15  extraction with diethyl ether, the organic phase is dried over magnesium sulphate
and evaporated under vacuum to give 4.8 g of 5,5-dimethyl-3-[1-(4-fluorophenyl)-
1-hydroxy-1-(4-methylthiophenyl)methyl]dihydrofuran-2-one in the form of

crystals melting at 185°C.

20  Example 30: 5,5-Dimethyl-3-[1-(4-fluorophenyl)-1-(4-methyithiophenyl)-
methylidene]dihydrofuran-2-one

(E) isomer: Formula (I): A=B =phenyl, Y, =4-F, Y,=X,=H,
X, =4-8CH,,RR,=0,R,=R,=CH,
25 (Z) isomer: Formula (): A =B = phenyl, X, =4-F, X,=Y,=H,
| Y,=4-SCH,, RR,=0,R, =R, =CH,

Prepared by the procedure of Example 4 from the derivative of Example

29.
30



32 The two isoners are separated by fractional
crystallisation in a diisopropyl et her/ pentane m xture: '

(E) -5, 5-di methyl -3-[1- (4-fl uorophenyl)-1 -(4-nethylthiophenyl)nethylidene]-
di hydrofuran-2-one nelting at 98[err]C 5

(2)-5,5-dimethyl-3-[1-(4-fl uorophenyl)32-(4-nethyl thi ophenyl)nethylidene]-
di hydrofuran-2-one nelting at 160[err]C Exanpl e 31:

(E)-5,5-Di et hyl -3-[ 1- (4-fl uorophenyl’) - 1- (4- net hanesul phonyl -

phenyl ).nmet hyl i dene] di hydr of ur an- 2- on . = [

Formil & (1) A = & ThiHu fotled s s8hiatsd By ptional oy h o ERBHopyt
Xerr] = 4- S2ghkb@pdmanethivtrg:R err] = O Rerr] = Rlerr] = CHerr]

1.9 g of sodium perborate trihjldrate are added to a solution of 2 g of (E)-
15 (E)-5,5-dimethyl-3-[1-(4-fluorophenyl)-1-(4-methylthiophenyl)methylidene]-
5,5-dinmethyl -3-[1-(4-fl yorophenvl ) -.1-£44- et hyl t hi ophenyl ) net hyl i dene] di hydr
o- furaﬂ&ﬂ%ﬁg?ﬂ'&%&?@@%%}% mple 30, in 15 M of acetic acid. The

mxture is hea¥g)d5’5_dimethy1f.3).[1.@-hg%&?g%%{?rggﬁgﬁ{?gigﬁgﬁage}n?ﬂmﬁﬂ#m&kﬁ f or med

are filter%d or f* hot and . Ca geéel using a

di chl or onet handihgdreficae-2ronetmetiing &/160°Gis the eluent to give 1.2 g
of (E)-5,5-dinethyl-3-[1-(4-fluorophenyl)-1-(4- 20

met hanesul phonyl phenyl ) et hyl i dene] di hydr of ur an-2-one in the form of

S Lyl o 1. (FoEplS 36, GO SEREENES 1G4 Myorop RGP R4 tanesuphonyt-

yl) met hyl ] di hydr of ur an- 2 phesyl)ibethylidene]dihydrofurame2soméa (Vi[err]): A =
phenyl, Y[err] = 4-F, Y2 = HR3 = (Jerr]Herr], R4 = H
Prepared HY t he procedure of Exanple 29 from y-caprol actone.

Grystals melting at 4RQLGhd] Forniia (I): A =B = phenyl, Y, =4-F, X,= Y, =H,
X, =4-SO,CH, RR,=O,R,=R,=CH,

19 g of sodium perborate trihydrate are added to a solution of 2 g of (E)-
15 5,5-dimethyl-3-[1-(4-fluorophenyl)-1-(4-methylthiophenyl)methylidene]dihydro-
furan-2-one, prepared in Example 30, in 15 ml of acetic acid. The mixture is heated
for 3 hours at 45°C and the crystals formed are filtered off hot and
chromatographed on silica gel using a dichloromethane/acetone mixture (9/1) as
the eluent to give 12 g of (E)-5,5-dimethyl-3-[1-(4-fluorophenyl)-1-(4-
20  methanesulphonylphenyl)methylidene]dihydrofuran-2-one in the form of crystals
melting at 175°C.

Example 32: 5-Ethyl-3-{1-(4-fluorophenyl)-1-hydroxy-1-(4-methylthiophen-
yl)methylldihydrofuran-2-one
25

Formula (VI'): A=phenyl, Y, =4-F, Y,=H,R,=C,H,,R,=H

Prepared by the procedure of Example 29 from y-caprolactone.

Crystals melting at 150°C.
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33 Exampl e 33:
5-Et hyl -3-[1-(4-fl uorophenyl)-1-(4-nethylthiophenyl) -

met hyl i denel di hydr of ur an- 2- one (E) isoner: Formula (l): A =
= phenyl, Y[err] = 4-F, X2 = Y[err] = 5 Xerr]=

4-SCH3, RR2 = O R3= (err]Herr], R433 (Z2) isoner: Formula

(I): A =B = phenyl, Xerr] = 4-F X2 = Y[err]=H,

Y[err] = 4-SCH3, RR2 = O R3 = (err]Herr], R4 =H Pr epar ed

by the proced a J 32. The
m xt ure of théﬁfamﬁkgém%tﬁyfilig%?%m@ 4wﬁae{sﬂ s@é@hﬁphe next step.
Exanpl e 34: (E)-5-Et hylm&h?vhdéﬁb]ﬁihyﬂfdfﬁmilziohel ( 4- met hanesul phonyl -

phenyl ) net hyI i dene] di hydr of ur an- 2- one 15 (E) isoner: Fornmula

(ry: A phenyl, Y[err] = 4-F, X2 = Y[err] = H,

Y SV

(E)-5-ethy - 3-[ 1- (4-
fl uor ophe)nglyl) 1- (4- net hanesu} phor%/}ﬁpﬁékni/ )r’reRPhy%I%fené]a{hydr of ur an- 2- one
i's purified R)ednierardaimnlny (ggrh&ﬁlgﬂ—UF X,=Y,=

di chl or onet hane/ acet one m xture 1) to give cryst Al ?’mel ting at -
134-136[err] C-(first producY,e48EH),RR,=0,R,= Czl-Is,RLS(IIIat ion of the second
product eluted in the chr omat ogr aphy gives (Z2)-5-

et hyl - 3-[ 1- (4-fl uorophenyl ) - 1- (4- et hanesul phonyl phenyl ) met hyl i dene] di hydro

Bxampl o 35 5. Nt nyieBEd by SOE ATCHeaRIA AR g 1o 5 dorfaia A Fomple

Bﬂg%: ) ”s(?gn } . hYHH ﬂﬁ&ﬂrg%faleoc% 1som7rs (Eb_Bd (ZF)z’ is us&PéerdEl@m(tHE néxt sfep™

Example 34: (E)-5-Ethyl-3-[1-(4-fluorophenyl)-1-(4-methanesulphonyl-
phenyl)methylidene]dihydrofuran-2-one

15 (E) isomer: Formula (I): A=B = phenyl, Y, =4-F, X, = Y, =H,
X, =4-80CH,,RR,=0,R,=CH,,R,=H

Prepared by the procedure of Example 31. The isomer (E)-5-ethyl-3-[1-(4-
fluorophenyl)-1-(4-methanesulphonylphenyl)methylidene]dihydrofuran-2-one  is

20 purified by chromatography on silica gel in a dichloromethane/acetone mixture
(99/1) to give crystals melting at 134-136°C (first product eluted).
Isolation of the second product eluted in the chromatography gives (Z)-5-
ethyl-3-[ 1-(4-fluorophenyl)- 1-(4-methanesulphonylphenyl)methylidene]dihydro-
0s furan-2-one in the form of crystals melting at 176-177°C.

Example 35: 5-Methyl-3-[1~(3-chlorophenyl)-1-hydroxy-1-(4-methylthio-
phenyl)methyl]dihydrofuran-2-one

Formula (VI): A = phenyl, Y, =3-CL Y,=H,R,=CH,,R,=H
30



34 : Prepared by the procedure of Exanple 6 from

3-chl oro-4'-net hyl - t hi obenzophenone and

[err]-brono-[err]-val erol act one. Anor phous powder used as
such in the next step. 5 Exanpl e 36:

5- Met hyl - 3-[ 1- ( 3- chl or ophenyl ) - 1- (4- me3yl t hi ophenyl ) -

nmet hyl i dene] di hydr of ur an- 2- one (2) isonmer: Formula (1): A=
B phenyl, Y[err] =3-A, X2 = Y[err] = H, _ -

eri 5 B By et oS f o 2 e

Ylerr] = 4- SCHhioth#dphbthedrd otomol-alerBiactoné!] Prepared by
the procedure of Exanple 4 fromthe derivative of Exanple 35. The

m xture of the two Aswaphosispeowdernused gs suchiin themextstef.orm of an oil, in the
15 next step. Exampl e 37:

(2)-5-Met hyl -3-[1-(3-chl orophenyl)-1-(4-nmet hanesul phonyl -

phenyl ) met iyl ] i i - henyl)-14{@méth§itRiopheryy! 2 (1): A =
B = phenylg,1 Y[grr ﬂie%@éal?[e@iﬁ%(gfﬁlorgmeny) (Fmethylthiophshyy™

Xerr] = 4-S2CH err], mehyhdinejdihydofurane2-ohe= CHerr], R4 = H

Prepared by the procedure of Exanple 31. The isoner (Z)-5-nethyl-3-[1-
(3-chl orophenyl ) - 1- (4- met hanesul phonyl phenyl ) net hyl ] di hydr of uran-2-one is

purified by chronmat rg&ﬂ%‘. hd g} —ysi dik Rl @r arethane/ acet one

m xture (le@las hg ei uiquq?o%gi ﬁbﬂg‘m?gﬂ’oﬁ% |o@c?wolglrf1 (first
product eluted). X, = 4-SCHAIR ®) =0b, r e CRECRNE Ipr oduct el uted gives
t he isomner (E)-5-rrethy|-3-[1-1 Hgi i RIECER]

(3- chl or ogbenyl) - 1- (ByissrhéraRemulp(Iyny HBhephenyleX hy BICl| Ky erdfiHan- 2- one i n
t he formof crystals nelting at 164-165C. 30
Y,=4-SCH,,RR,=0,R,;=CH,,R,=H

Prepared by the procedure of Example 4 from the derivative of Example
35. The mixture of the two isomers is used as such, in the form of an oil, in the

15 next step.

Example 37: (Z)-5-Methyl-3-[1-(3-chlorophenyl)-1-(4-methanesulphonyl-
phenyl)methyl]ldihydrofuran-2-one

20 (Z) isomer: Formula (T): A=B = phenyl, Y, =3-Cl, X,=Y,=H,
X,=4-SO,CH,,RR,=0O,R,=CH,,R,=H

Prepared by the procedure of Example 31. The isomer (Z)-5-methyl-3-[1-

(3-chlorophenyl)-1-(4-methanesulphonylphenyl)methyl]dihydrofuran-2-one is

25 purified by chromatography on silica gel using a dichloromethane/acetone mixture
(99/1) as the eluent to give an amorphous powder (first product eluted).

Isolation of the second product eluted gives the isomer (E)-5-methyl-3-[1-

(3-chlorophenyl)-1-(4-methanesulphonylphenyl)methyl]dihydrofuran-2-one in the

form of crystals melting at 164-165°C.
30



35 Exanpl e 38: 2-Chl oro-5-(4- nethylthlobenzoyl)pyrldlne

Formula (111): A= 3-pyridyl, Y[err] = 6-C, Y2 = H Pr epar ed
by the procedure of Exanple 1, Crystals rreltl ng at 145[err]C
Exanpl e 39: 2-Chl oro- 5- (4- net hanesul phonyl benzoyl )pyr| di ne 10

Formula (IV): A= 3-pyridyl, Y[err] =85C, Y2 = A

solution of 34.6 g of 2- chloro 5-(4- nethylthlobenzoyl)pyrldlne, pr epar ed
in Exanpl e 38, and 42 g of sodium perborate trihydrate in 250 m of acetic

i tered off nbEAMpe 8- GRIIE EheiBidioligriie 0.2 557 67y of °

2-chl or o- 5- (4- net hanesul phonyl benzoyl )pyr| di ne in the form of
crystals nelting at 170[err]C | e 40:

4- ( 6- Chl or opyri di n- Foymyulay )Iﬁﬁoxﬁdmﬂldﬂnyl ~Ch Yyt Hy | -

sul phonyl phenyl ) - 3- but enoi ¢ aci d 20 Formula (X): A =
3-pyridyl, Y[err] = 6-d, Y2 = Prepared by the procedure
of Exanpl egll from B 39. '
Anor phous soI i d usegn? h%%ﬁe néﬁ(xt st@%l 25 Exanpl e 41: Ethyl

3- (6-chl oropyri di n- Erygtalsﬂie(tlﬂglaym&@yet hyl ) - 3- (4- et hyl -
sul phonyl phenyl ) - 2- propenoat e Formula (XI): A = 3-pyridyl,
Y[err] = 6-C, Y[err] =H

Example 39: 2-Chloro-5-(4-methanesulphonylbenzoyl)pyridine
10 Formula (IV): A =3-pyridyl, Y, =6-Cl, Y,=H

A solution of 34.6 g of 2-chloro-5-(4-methylthiobenzoyl)pyridine, prepared
in Example 38, and 42 g of sodium perborate trihydrate in 250 ml of acetic acid.is
heated for 4 hours at 45°C. The crystals formed are filtered off hdt, washed with

15 water and dried to give 32.6 g of 2-chloro-5-(4-methanesulphonylbenzoyl)pyridine
in the form of crystals melting at 170°C.

Example 40: 4-(6-Chloropyridin-3-yl)-3-ethoxycarbonyl-4-(4-methyl-
' sulphonylphenyl)-3-butenoic acid

20
| Formula (X): A = 3-pyridyl, Y, = 6-Cl, Y, =H
Prepared by the procedure of Example 11 from the derivative of Example
39.
Amorphous solid used as such in the next step.
25

Example 41: Ethyl 3-(6-chloropyridin-3-yl)-2-(2-hydroxyethyl)-3-(4-methyl-
sulphonylphenyl)-2-propenoate

Formula (XI): A = 3-pyridyl, Y, = 6-Cl, Y, =H
30



30 36

Prepared by the procedure of Exanple 12 fromthe derivative of Exanple

40. : Anor phous solid used as such in the next step. 5

Exampl e 42: (2)-3-[1-(6-Chloropyridin-3-yl)-1-(4-nethanesul phonyl phenyl) -
met hyl i dene] di hydr of ur an- 2- one 36 (2Z2) isonmer: Formula (l): A =
3-pyridyl, B = phenyl, Y[err] = 6-, X[err] = Y2
.= H Xerr]=4-S2CH3, RR2 = O R3 = = H 10 Prepared by
the procedure of 3. fromt Y f anpl e .. 41.

The (2) tsomer i s OBFBRRGAY the BrRcdicy Efwelﬁﬁﬁﬁ@nﬁéﬁﬁ"gﬂx‘foﬁﬁa@w&[ew]c
by chr ongy, ography I n a dichloronmethane/ acetone m xture (5/1) and then
15 crystallisation froman acetonefethyl ether m xture. The
i soner (E) - 3- [ 1- (Smotphoussolidiusedas3sugh jn the hdxtrsbgphanesul phonyl -

phenyl ) met hyl i dene] di hydr of uran-2-one is obtained pure in the form of
crystals nmelting at 198-199[err]C by crystallisation from acetone

Bl e 43 o TAAORARY (AL 11-(6-CHGHpIHUBES TR UL faelharcphbRyIpRARILS
phenyl ) - 3-but enoi ¢ aci d methylidene]dihydrofuram-2vdre ( X): A = phenyl, Y[err] =

4-F, Y2 = H 25 Prepared by the procedure of Exanple 11 from
the 4-fluoro-4'- met hanesul phonyl benzophenone prepared in Exanple 2.

Q1 used as such i Nz AR REFormufRy): A 3S-pyridyl, B = phenyl, Y, = 6-Cl,
X,=Y,=H,X,=4-S0,CH,, RR,=0O,R;=R,=H
10
Prepared by the procedure of Example 13 from the derivative of Example
41.
The (Z) isomer is obtained in the form of crystals melting at 172-174°C by
chromatography in a dichloromethane/acetone mixture (5/1) and then
15 crystallisation from an acetone/ethyl ether mixture.
The  isomer  (E)-3-[1-(6-chloropyridin-3-yl)-1-(4-methanesulphonyl-
phenyl)methylidene]dihydrofuran-2-one is obtained pure in the form of crystals
melting at 198-199°C by crystallisation from acetone prior to chromatography of

the crude mixture of the two isomers.

20
Example 43: 3-Ethoxycarbonyl—4—(4-ﬂuorophenyl)-4-(4-methanesulphonyl—
phenyl)-3-butenoic acid
Formula (X): A =phenyl, Y, =4-F, Y,=H
25

Prepared by the procedure of Example 11 from the 4-fluoro-4'-
methanesulphonylbenzophenone prepared in Example 2.
Oil used as such in the next step.

30



37 Exanpl e 44:
4-[ 1- (4- Fl uorophenyl ) - 1- (4- net hanesul phonyl phenyl ) net hy

| - .
i dene] - di hydr of ur an- 2- one Formula (1): A henyl ,

=B = p
Xerr] = 4-SO2CH3, X2 = Y[err] = H 5 Y[lerr] 4-F, Rerr]Rerr]
=H, Rerr]Rerr] =0 13%. 6 g of powdered anhydrous cal ci um

chloride are added to a sol ution of
3- et hoxycar bonyl - 4- (4-fl uor ophenyl ) - 4- (4- net hanesul phonyl phenyl ) - 3- but enoi ¢

2 room 10 CEmpEAY ek it e Gldaggonei S bR, e 5

m xture conposed Ofdede]dily@fof@d@in2-5he'm hydroxi de, 10 nl -of water and
10 mM of ethanol is added dropwi se while cooling with an ice bath.
After. 4 hours at roomtenperature, the reaction nediumis cooled to

O[err]C and 6 N hydrochl.oric,acihd sol ution ed, _+ _firopwise. After
extraction with di CEPBP‘gﬁQhéng# t@&“ﬂrﬁm“é%@@g& %?i 5ﬂ over 15

magnesi umgsul phat e d gya at gd- depy vacuum and the residue is

crystalli SSZd %onfrégbr pgl(fj Li{:Q‘herb. The crystals obtained are
recrystallized from nethanol to give 5 g of

4-[1- (4-fluorophenyl)-1-(4-net hanesul phonyl phenyl ) met hyl i dene] -

di hydr of ur an-2- one 136 gtof fowderedf anhydrons mleum&hi/ﬂﬁpmadded tovaosolutiomeofs, (E)

Bxanpl e 45: 3. WERpvesr AP RbraL A astansaiphonyiphenyi) Sougnaie o
br ocedur e of | ERRaed i Exarmple A5 300 8o clhnol Tohe mistureis SRQELa0omY, 11e
30 10 temperature and a solution of 7.5 g of sodium borohydride in a mixture composed
of 1.5 g of potassium hydroxide, 10 ml of water and 10 ml of ethanol is added
dropwise while cooling with an ice bath. Afier 4 hours at room temperature, the
reaction medium is cooled to 0°C and 6 N hydrochloric acid solution is added
dropwise. After extraction with dichloromethane, the organic phase is dried over
15 magnesium sulphate and e{/aporated under vacuum and the residue is crystallised
from isopropyl ether. The crystals obtained are recrystallized from methanol to
give 5 g of 4-[1-(4-fluorophenyl)-1-(4-methanesulphonylphenyl)methylidene]-
dihydrofuran-2-one in the form of a mixture (50/50) of the two isomers, (E) and
(Z), which are crystals melting at 160-164°C.

20
Example 45: 3-Methyl-4'-methylthiobenzophenone
Formula (TI): A = phenyl, Y, =3-CH,, Y,=H
25 Prepared by the procedure of Exémple 1.

Crystals melting at 46-47°C.
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38 Exampl e 46: 3- Met hyl - 4' - met hanesul phonyl benzophenone

Formula (IV): A = phenyl, Y[err] = 3-CHerr], Y2 = H

Prepared by the procedure of Exanple 2. 5 Crystals nelting at
150[err] C. Exanpl e 47:

3- Et hoxycar bonyl - 4- ( 3- net hyl phenyl ) - 4384- net hanesul phonyl -

phenyl) - 3-but enoic acid 10 Formula (X): A = phenyl, Y[err] =
3-CH3, Y2 = H Prepared by the procedure of Exanple 11 from
the derivativ f ' ' ed as such in the
next step. 1 59Ex?1m|§§ Exag%pif[eethxg" -lé?ﬂlﬁesulphonylbenzoﬁléno% :
3-(3-net hyl phenyl) - 3- (4- net hanesul phonyl phenyl ) - 2- ( 2-

hydr oxyet hyl ) - 2- pr openoat e Formula (Xl): A = phenyl, Y[err]
= 3-CH err], Y2 = Hfomnula (IV): A = phenyl, ¥; 53:6Hg Yo~ Hhe procedure of Exanpl e

12 fromthe derivatjve oJ anpl e 47. G | used as such
in the next step. Treppre B(Eéﬁgarp%ceggeofExamplez.

(2)-3-[1-3-Met hyl sekirdoit T8bdranesul phonyl phenyl ) -
et hylide(r?e]di hydrm%ﬁ%ﬁe}mﬁ? " (2) isoner: Formula (1): A =
B = phenyl, Y[err] = 3-CHerr], X2 = Y[err] = H,

_ Exﬁmple 47: 3-Ethoxycarbonyl-4-(3-methylphenyl)-4-(4-methanesulphonyl-

phenyl)-3-butenoic acid
10 Formula (X): A = phenyl, Y, =3-CH,, Y,=H

Prepared by the procedure of Example 11 from the derivative of Example

46.
Oil used as such in the next step.
15
Example 48: Ethyl 3-(3-methylphenyl)-3-(4-methanesulphonylphenyl)-2-(2-
hydroxyethyl)-2-propenoate
Formula (XT): A =rphenyl, Y, =3-CH,, Y,=H
20

Prepared by the procedure of Example 12 from the derivative of Example
47.
Oil used as such in the next step.

25  Example 49: (Z)-3-[1-(3-Methylphenyl)-1-(4-methanesulphonylphenyl)-
methylidene]dihydrofuran-2-one

(Z) isomer: Formula (I): A=B = phenyl, Y, =3-CH,, X, =Y, =H,

X, =4-SO,CH,, RR,=O,R,=R,=H
30



X[err] = 4-SORCH3, Rlerr]Rlerr] = O, R8 = R4 = H 30

39 Prepared by the procedure of Exanple 13 fromthe
derivative of Exanple 48. Purified by chromatography on
silica gel in a dichloronethane/ acetone m xture (99/1). First product
eluted in the formof crystals nelting%at 166[err]C. 5 Exanpl e 50:
3,4-Di fluoro-4-nethylthi obenzophenone Formula (Il11): A=
phenyl, Y[err] = 3-F, Y[err] = 4-F 10 Prepared by the procedure

of Exanpl e 1. Prepared P% %%Eé&rgﬁtg%%g%@tm if@g&ﬁ;the derivative BE BsRhpleS1:

3,4-Difluoro-4'-nmethanesu enzop Formula (1V):
A = phenyl, Y[gr] = 3-F, Y2 = 4-F Prepared by the procedure
of Exanple 2 fromthe derivative of Exanple, . 50.., - Crystals
mel ting at 120[ er r JRurified by chromajogsenhy orp.silica gel in a dichloromethane/acetone _

2&%28%?3%2(;%@&%@%@ﬁgﬁrdﬁgth&‘%}‘m}'é@m ?—or%{ﬂegin?)%‘ ! 6?&,0: phenyl
Y[err] = 3F, Y2 = 4-F 25 Prepared by the procedure of '

Exanpl e 1T fromthe derivative of Exanple 51. G| used
as such in t héExmmpleS0Oed,4-Difluoro-4'-methylthiobenzophenone

Formula (II): A = phenyl, Y,=3-F, Y, =4-F

10 Prepared by the procedure of Example 1.
Crystals melting at 96°C.

Example 51: 3,4-Difluoro-4'-methanesulphonylbenzophenone
15 Formula (IV): A =phenyl, Y, =3-F, Y, =4-F

Prepared by the procedure of Example 2 from the derivative of Example

50.
Crystals melting at 120°C.
20
Example 52: 3-Ethoxycarbonyl-4-(3,4-difluorophenyl)-4-(4-methane-
sulphonylphenyl)-3-butenoic acid
Formula (X) A =phenyl, Y, =3-F, Y, =4-F
25

Prepared by the procedure of Example 11 from the derivative of Example
51.
Oil used as such in the next step.
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30 40 Exanmpl e 53:
Et hyl 3-(3, 4-difluorophenyl)-3-(4-net hanesul phonyl phenyl) - 2-

(2- hydr oxyet hyl ) - 2- pr openoat e Formula (XI): A = phenyl,
Y[err] = 3-F, Y2 = 4-F 5 Prepared by the procedure of Exanple
12 fromthe derivative of Exanple 40 52. G| used as such

I n the next step. 10 Exanpl e 54:

(2)-3[1-(3,4-D fluorophenyl)-I - (4- et hanesul phonyl phenyl ) -

ré'et_hglhggilne] dllgﬁqole%éagthﬂ}é 4-d5§luorophenyl)-3-(4-fn@hdn§§iﬂﬁﬁonﬁﬂﬁé%y )3‘2-( ' ) A =
4- SO2CH3, X2 = H, R[errtﬁyd,ro]xy éthi)- melfdateH 15 Prepar ed
by the procedure of Exanple 13 fromthe derivative of Exanple 53.
Purified by chromatography on silica gel in a dichloronet hane/ acetone

m xture (99/1). First prodyact el uted. S ting at 148[err]C. 20
Exanpl e 55: 4- Benzy??ﬂﬁ‘%g] oﬁ‘l tbjlfelng]’ Y?;yii:’a& ﬁ A mxture of 37.2 g of
benzyl marc‘sapt an, 36.3 g of 4-fluorobenzonitrile and 42 g of potassium
carbonate-in 700 m of 2-butanone is refluxed for 7 hours. The 25 sol vent
i s evaporated of f updpdred b9 dherprocedurk ef Examplec 2 ffomahe deniyative of Example and
petrol eum ether. The crystals fornmed are filtered off and washed with water
and pet¥bl eum ether to give 46 g of 4-benzylthiobenzonitrile in the

formof crystals oy cod as such in the next step.

10  Example 54: (Z)-3-[1-(3,4-Difluorophenyl)-1-(4-methanesulphonylphenyl)-
methylidene]dihydrofuran-2-one

(Z) isomer: Formula (I): A =B = phenyl, Y, = 3-F, Y, = 4-F,
X,=4-SO,CH,, X,=H,RR,=0,R,=R,=H

15
Prepared by the procedure of Example 13 from the derivative of Example
53.
Purified by chromatography on silica gel in a dichloromethane/ acetone
mixture (99/1). First product eluted. Crystals melting at 148°C.
20

Example 55: 4-Benzylthiobenzonitrile

A mixture of 37.2 g of benzylmercaptan, 36.3 g of 4-fluorobenzonitrile and

42 g of potassium carbonate in 700 mi of 2-butanone is refluxed for 7 hours. The

25 solvent is evaporated off under vacuum and the residue is taken up with water and

petroleum ether. The crystals formed are filtered off and Washed with water and

petroleum ether to give 46 g of 4-benzylthiobenzonitrile in the form of crystals
melting at 85°C.

30



melting at 85[err]C 30

41 Exanpl e 56: 4-Benzylthio-4'-fluorobenzophenone A
solution of 44 m of 4-brono-1-fluorobenzene in 300 mM of anhydrous

di ethyl ether is added dropwi se to a suspension of 9.6 g of magnesi um

turnings in 20 mM of anhydrous d4kt hyl ether. When the addition |s
conplete, the mxture is stirred for a few mnutes at room
tenperature and a solution of 46 g of 4- benzyl t hi obenzonitrile,

Biaea. ar opwi <o LR BpddRei-o AudBBtbiopigaone, |\ o1 TC% S S

refluxed for 3 hours and then cooled with ice. 6 N hydrochloric acid
solution (400 10 m) is added dropwi se and the mxture is refluxed for 6
hours. After the adéi aqluiwn of 44 mjof chremozl-Huerobenzens e3¢ md of apBydseymn ¢

Cnder. vacuum i e e dropine sEB SRS B O 08 B R RO B 7

48 g of 4- 9en22bm6f£:hgcirbu9weh§mhem thé aldiSon is comﬁlaemmfmmsﬁﬁl s
melting at” 96[err] C le 57: 4-t- B;mi/)lamnosul honyl - 4

-l uorobenzophmcbfor a few mmutes at mmmﬁemnera@rm |ag gplufion: @ t‘%egs%ﬁﬂrrat i on

t (36 | ut
Bfmbgnzgllthlgz) I4 ¢ ﬁ%‘f" a FrerP(Sﬂ@I IEpEF%‘BPanS%xdﬁpf‘%O 5Bl of, anbydrpps ¢ 5

acetic acid Comn%ﬂyareﬁﬂhﬂsfah&d dioBwike X tihe Ridthyl SH1es Adigtiled ¥ind the Btk 2

hours at room enperature and then poured into iced water and
extracted wi t hrefluxed ﬁ)rdnhminsaaml then cooledrith deeg N chydroshleric acisohgion (#Qt

W?;[,gr’md“lg? g\ﬁﬁbqsrﬁgggﬁ o Squﬁg@%p%ure andelﬁrqﬂ%e(i}‘ %Lo&rgdﬁ' She sddition” ' ©
% 2-di chlgoroetg NGated Ynd ?8‘3'%"9% aﬁ{gegﬁqh g fsod QAU 4l YvepO M

of t- buty amne 1n 2-di ane emxturels
heat ed f or onenfagtigsitah sulphate aﬁ@ﬂmnre]v@poramdlmﬂelavnd:uums HEk sesithe eeystallisesid

then with dllute hydrochl oric acid. The gani c s dri.ed over
magnesi um sul pAeredisaaropyhefbentoegive ﬁﬁ&°@ﬁ'@8¥¥f‘£‘°‘4"ﬂ“°§“’8wg?% inthe
crystal lises ffﬁ'm&ﬁé@ﬂégﬁﬁiﬂgaﬁ@ ive 25 g of 4-t-butylam nosul phonyl -

4' -f| uor obenzophenone’ 1n orm o crystal s nelting at 160[err]C. 30
15 ' '

Example 57: 4-t-Butylaminosulphonyl-4'-fluorobenzophenone

Chlorine is bubbled up to the saturation point (36 g) into a solution of 43 g

of 4-benzylthio-4'-fluorobenzophenone, prepared in Example 56, in 300 ml of

20  acetic acid cooled to 0°C. The mixture is subsequently stirred for 2 hours at room

temperature and then poured into iced water and extracted with dichloromethane.

The organic phase is washed with water, dried over magnesium suiphate and

evaporated under vacuum to give 47 g of an oil, which is dissolved in 100 ml of

1,2-dichloroethane. This solution is added dropwise to a solution of 50 ml of t-

25  butylamine in 300 ml of 1,2-dichloroethane. The mixture is heated for one hour at

80°C, cooled and washed with water and then with dilute hydrochloﬁc acid. The

organic phase is dried over magnesium sulphate and evaporated under vacuum.

The residue crystallises from diethyl ether to give 25 g of 4-t-butylaminosulphonyl-
4'-fluorobenzophenone in the form of crystals melting at 160°C.

30



42 Exanpl e 58:
3- Et hoxycar bonyl - 4- (4-t - but yl am nosul phonyl phenyl) - 4- ( 4-

fl uorophenyl)-3-butenoic acid Formula (XI1): A = phenyl,
Y[err] = 4-F, Y2 =H 5 Prepared by the procedure of Exanple
11 fromthe derivative of Exanple 42 57 using 2 equivalents of potassium
tert - but oxi de. Anor phous powder used as such in the next step.

10 Exanpl e 59: Et hyI

(2- o oxyet ity oEURAg ot RSBGPS K or

Exanpl e 12 fromthe der fiyalophensl)-sihutomicacid 58, The oi |
obtained is taken up with diethyl ether and the crystals formed are
dried to give the pure isomer ethyl

(2)-3-(4-t- butyI am OSUW Rh
f1 uorophenyl) - I?R"B\“ 9! S@éﬁ#&%enoat Lth n the formof crystals

mel ting a% 152[ err]C The filtrate is evaporated under vacuumto
give an ofly residue corresponding to the isoner ethyl
(BE)-3-(4-t-but yl aniPagparddobyothe! prbmdui'e) ofZExampl@01 from the derivative of Example

fl uor ophenyl 2- hydr oxyet hyl ) - 2-.propenoate, which is used as such in the
next P ys% &7 u(smg equlvaég y|p9tag§;€m thrt-butoxide.

E)-4-[(4-fl h th
f)e)nzengagul phgg;?npdyﬁhé&Wephg%%%{‘ﬂﬁ%én& Sté greimrr:a )(/ % A=B
phenyl, Y[err] = 4-F, Y2 X[err]— X[err ]
4- SOZNH[err] Rlerr]Rlerr] = O Rerr] = lﬂ 2
(E) - 3- (4-10 but@damplqssuEthybﬁ;(nﬁMtylaymgowliw henyBry(4-flgorophenyl)-2-

(2-hydroxyethyl)-2-propenoate

Prepared by the procedure of Example 12 from the derivative of Example
58.

15 The oil obtained is taken up with diethyl ether and the crystals formed are
dried to give the pure isomer ethyl (Z)-3-(4-t-butylaminosulphonylphenyl)-3-(4-
fluorophenyl)-2-(2-hydroxyethyl)-2-propenoate in the form of crystals melting at
152°C. The filtrate is evaporated under vacuum to give an oily residue
corresponding to the isomer ethyl (E)-3-(4-t-butylaminosulphonylphenyl)-3-(4-

20 fluorophenyl)-2-(2-hydroxyethyl)-2-propenoate, which is used as such in the next
step.

Example 60: (E)-4-[(4-fluorophenyl)-(2-oxo-dihydrofuran-3-ylidene)methyl]
benzenesulphonamide
25 _
(E) isomer: Formula (I): A =B = phenyl, Y, = 4-F, Y,=X,=H,

X, =4-SO,NH,, RR,=O,R,=R,=H

Ethyl (E)-3-(4-t-butylaminosulphonylphenyl)-3-(4-fluorophenyl)-2-(2-
30 hydroxyethyl)-2-propenoate (10 g), prepared in Example 59, is dissolved in 20 ml



30 hydr oxyet hyl ) - 2- propenoate (10 g), prepared in Exanple 59, is

dissolved in 20 m 43

of ethanol, and a solution of 2 g of sodiumhydroxide in 10 nl of water is
added. The m xture is refluxed for 2 h. After evaporation to dryness,
the residue is taken up with wat4dr, acidified with 1 N hydrochloric
acid and then extracted with di chl or onet hane. The organi c phase is
dried over magnesi um sul phate and then 5 evaporat ed under vacuum The
residue is ad |

acid. The m x?‘%?eéh#s?pgaﬁprar egltﬁ)gré%gg S&{' O?{gdg%qatlﬁlaéﬁgatégirsa ure and
then poured i nThe inixtare s tefluxédfbr 2fte Aftyzsé\absrah@ﬁ t@dryﬂéss fhelrbﬁdlm?hs taken oOff,

washed with diethyl ether and then taken wi th 100 of warm acetone. 50

m of diethyl Wt prath a&ater,aa@é@e@Mé %hmrpehioe%taaxdn@@ shem exteacted) 9ith s

12 Cé ; rrgd[ itr ?412 n‘f‘ﬁ}gé{ﬂhﬁﬁiﬁﬁy é}g?'g{i pﬁ%e i9 by Sver glagl;esmm sulphate and then

f1 uor ophenyl) rwabuﬂatdaeaﬁdal %edﬁﬁf UIFhe- Feside ib addB@ ih OpcTtiGhs €6 Y5002kt afel ting
at 202 [err] C Exanpl e 61

(2)-4-[(4-fl um@pﬂéra}*té srelnhmaqdhya‘hefmmawe 3s wurr@énf‘ey kSt mjnytes Bk room

gﬁgﬁslnes l;(l[ gm)]n t%tnn?pﬁragxre pad j:he.ﬁ %cp}er mtt$_< {ded' W hrd %rcnrgrjsltﬁs Frhied dr ﬁfﬁdr ] =
4- S2NH2,  RR2 Gff, Qvashtevith dietiid efheland #en taken up with fﬁﬁﬁﬁéﬁﬂaﬁy adefshePrsocedur e

of Exarrple 60 fromthe (Z) isoner prepared in Exanpl e 59.
Crystal s nelt |n|boﬁdleﬂl212¢thenz}r€added to the sBlutioplobtaed and the crystals formed are

?I S,;] | OL\O _?9 h rere teretﬁr)g# n%e%e o %&h 3 fgn o 2(%)_3 [1-(4-annnosulglqo§ﬂapggr)b{/ ?4"
procedure of %?Uﬁl%n?ﬂm&hﬂmeh@ﬁdﬁﬂfdﬁyﬁﬁ&vﬁle% 1R b crystals melting at 202
°C.

Example 61: (Z)-4-[(4-fluorophenyl)-(2-oxo-dihydrofuran-3-ylidene)methyl]

15 benzenesulphonamide

(Z) isomer: Formula (I): A=B = phenyl, X, =4-F, X, =Y, =H,
Y,=4-SONH,,RR,=0,R,=R,=H

20 Prepared by the procedure of Example 60 from the (Z) isomer prepared in

Example 59.
Crystals melting at 222°C.

Example 62 : 4-chloro-4’-methanesulphonylbenzophenone
25 '
Formula (IV) : A = phenyl, Y;=4-Cl, Y,=H

. Prepared by the procedure of Example 39 from the derivative of Example

30 Crystals melting at 176°C.



30 Crystals nelting at 176[err]C

44 Exanpl e 63:

(Z2) - 3- et hoxycar bonyl - 4- (4-chl or ophenyl ) - 4- (4- et hane-

sul phonyl ) - 3-butenoic acid Formula (X):
A = phenyl, Y[err] =4-0d, Y2 =H 5 44 To a suspension of 20 g
of 4-chl oro-4'-net hanesul phonyl benzophenone, prepared in Exanple 62,
in 100 M of t-butanol are added at once 7.2 g of sodium t - but oxi de

at room tenper £8 US ' b Sahe Gl g€ sol uti on of
16.9 m of et h@%ﬁ&ﬁhﬁz@?g&%&%ﬁ%@l? %@g?\'&&’“?{s}}@é‘@&“ g@gpglo m nut es.
The 10 tenperature is kelphofiyl)-39hstendicatir 30 m nutes and then brought to
35-40[err]C, 140 m of cold water are added and the m xture is

stirred for 30 mnutes. The solution is filtered and the crystals

are washed with water. The aque Ql Ix$ _ 4 washed tw ce
with 75 m of toluene and then %ﬁk@'\ﬁ%ﬂﬁ%@hce‘ﬁ?&l’e@m@f

hydrochlorgc acid. The crystals are filtered off, washed with water and
dried under 15 vacuumto give 20.2 ? of (2)-3-et ho;;}/car bonyl - 4- (4-chloro
phenyl ) - 4- ( 4- Tealsuspensiop nH20 g pi 4-chlorerdomethasesyiphepyloenzaphanpne,81. 6 %

(D) SOt Ry Sh b SR BEAR R o) 28 W
4- (4-chlorop heﬂgﬁtbidﬁe afrdbRd W%@.Wﬁp&ﬁkyﬁs:@ta AQoeC ahd h"Eil&lEticBbe ty:

96. 1% containing 0.7 %of the (E) isoner, | ormof crystals nelting
at 20  183[ et6.9@l of ethyl succiiateripl@ nd 4f t-Butandl is added over 10 minutes. The

Z) - 3- (4- chi or opheny! ) - 3- ( 4- | phonyi phenyl ) - 2- .
eSS SR R s o
h [, Y] 544564 i : o ot : | 0 f
D7y 5 et oy cnid Sl peagidagind the mitre fo efirod for 0 it e¥Rhition iz 9 ©

th | ph bd K> iweashetl with ar ' biphaseisin 1.5 1
o e B Ay of""‘;ﬁg’ﬁ.r’??ggﬂ d dmpwgfpaﬁmﬁ% T Th, (150
of 30  boraneVMatieeiHie @tgteb’ﬁﬁ?@m 2R agl e<fIWéFh(S".f"n?qli‘g""éédition, the
solution is lgdgggrg&% fcﬁd.fﬁx% cfystald i iRl o WAAHA TR Fhtdf fnd dridd Ji@eANe 1 0

excess i s hydr
15  vacuum to give 20.2 g of (Z)-3-ethoxycarbonyl-4-(4-chloro phenyl)-4-(4-

methanesulphonyl)-3-butenoic acid, HPLC purity: 81.6 %, 12.1 % (E) isomer.
Recrystallisation from propan-2-ol allows obtaining 14 g of (Z)-3-ethoxycarbonyl-
4-(4-chlorophenyl)-4-(4-methanesulphony1)-3-butenoié acid of HPLC purity:
96.1% containing 0.7 % of the (E) isomer, in the form of crystals melting at

a0 183°C.

Example 64 : Ethyl (Z)-3-(4-chlorophenyl)-3-(4-methanesulphonylphenyl)-2-
(2-hydroxyethyl)-2-propenoate

25 Formula (XT) : A = phenyl, Y; =4-CL, Y.=H

To a solution of 350 g of (Z)-3-ethoxycarbonyl—4—(4-chloro phenyl)-4-(4-
methanesulphonylphenyl)-3-butenoic acid, prepared in Example 63, in 1.5 1 of
tetrahydrofuran are added dropwise, and with good stirring, 120 ml of

30  borane/dimethyl sulphide complex. At the end of the addition, the solution is

stirred for 2.5 hours at room temperature. The borane in excess is hydrolysed with



45 100 m of nethanol and 100 ml of water. After evaporation of the
sol vent under vacuum the residue is crystallised in water, filtered
and washed with water to give et hyl

(2)-3-(4-chl orophenyl) - 3- (4- nmet hanesul phonyl phenyl ) - 2- ( 2- hydr oxyet hyl ) - 2-
propenoate in the formof noist crystaks which are used as such in the next
step. 5 By drying these crystals and recrystallising themin
propan-2-ol, ethyl (2)-3-(4-

chlorophery ) Gl BRRE IR G Mg bR e b e

mel ting point yacuym, tﬂ@%sﬂ'hé lsQ'.rystalﬁst in S4eRllRr&band washed with water to give
(2)-3-[1-(4-chl oropheny ) - 1- (4= met hanesul phonyl pheny

rret hyl i dene] - @thyj!(jl)e?;-(%chlnr@heml)& (4-methanesu1phonylphenyl)22-(2=bydfgx5@tl(y|l)-2- A =B
phenyl , Y[err

X[ err] = 4-S op@Fép ﬂ]eéérm oénoggbqstﬂsgylﬁh are used,as such in the next step.

noi st product f W e 1. —(4-

tol uene i S theé p&g}ng)ice 0 s?ﬁs ‘:r'tglgf)l %eneslglebfr%ﬂ(ﬁlzcagétlhgl (:Z‘?hemwat er and
et hanol om@opslﬁnyly-eeuvmemanebﬂpmnylphbn)d) De{%hyﬁtoayéthﬁb@ﬂlfapematﬁnﬂ t hen

about 11 of toluene |s fte tQ . room :
tenperature, tdbaipgdinihs &fﬁﬁ’éggsr‘gﬁgp?‘i‘% éa&gfo'f h dwith a

m ni mal anount,,@b~but an- 2 one, then dried to give 261.5 g

of (Z) - 3-[ 1- (4-¢hl or ophenyl ) - 1- (4- met hanesul phonyl phenyl ) net hyl i dene] -
di hydro-furan-2-one in the formof crystals nelting at 188-190[err] C
Exanpl e 66: 3, 5-dichl oro-4'-nmnethylthi obenzophenone

Formul a (10 1) ‘Example§8ny(Z)-3xileldr Ieronheyyl)-144-mqhaesulphonylphenyl)

EBSFZ; ??be gge procedur eet?lyhgé(naemﬂ?ydjro-furan-2-one ~ Grystals melting at
Formula (I) : A=B = phenyl, Y, =4-Cl, X,=Y>=H,
=4-S0,CH;, RiR; =0, Rs=Rs=H
15
The moist product from Example 64 is heated under refluxin 1.51 of
toluene in the presence of 1 g of paratoluenesulphonic acid. The water and ethanol
are removed with the aid of a Dean Stark apparatus and then about 1 1 of toluene is
evaporated off. After returning to room temperature, the crystals formed are
no filtered off and washed with a minimal amount of butan-2-one, then dried to give
261.5 g of (Z)-3-[1-(4-chlorophenyl)-1-(4-methanesulphonylphenyl) methylidene]-
dihydro-furan-2-one in the form of crystals melting at 188-190°C.

Example 66 : 3,5-dichloro-4’-methylthiobenzophenone

25
Formula (IIT) : A = phenyl, Y, =3-Cl, Y>=5-Cl

Prepared by the procedure of Example 1.
Crystals melting at 108°C.

30



46 Exampl e 67: 3, 5-dichl oro-4'-nethanesul phonyl benzophenone
Formula (I1V): A = phenyl, Y[err] = 3-d, Y2 = 5-C 5 Prepared by
t he procedure of Exanple 39. Crystals nelting at 200[err]C.
Exanpl e 68: (Z)-3-ethoxycarbonyl -4-(3,5-di chl orophenyl)-4-(4-

met hanesul phonyl phenyl ) - 3- but enoi ¢ aci g6 10 (2Z2) isoner: Formula (X):
‘A= phenyl, Y[err] =3-d, Y2 = 5-C Prepared by the
procedure of Exanple 11. Crystals nelting at 180[err]C 15
Exanpl e 69: Ethyl =3- 63 o-di chl prophenyl) = 3- (4- met hanesul phonyl phenyl )
B, hyar o e ERImPIT 3 dilofet e miieb oS nt e onBarai o (1) A -
phenyl, Y[err] =3-d, Y2 =5-0d 20 Prepared by the
procedure of Exanple 12. Q| used as such in the next step.
~Exanpl e 70: (2Z)-3-[1- (3, Boningddn (137 ophre phenyl, ¥y(434G3 Yien &<l phonyl phenyl ) 25
met hyl i dene] - di hydr o- f ur an- 2- one (2) isonmer: Formula (1) :A =B =
phenyl, Y[err] = 3-d, Y2 = 5-0, X[err]

=4-SQerr]gH err], XpRdgatedby'the FloRbdurEbPEkdmple $. Rlerrl= Rlerr] =H
Crystals melting at 200°C.

Example 68 : (Z)-3-ethoxycarbonyl-4-(3,5-dichlorophenyl)-4-(4-
methanesulphonylphenyl)-3-butenoic acid |

10
(Z) isomer : Formula (X) : A = phenyl, Y; =3-C], Y, =5-Cl
Prepared by the procedure of Example 11.
Crystals melting at 180°C.
15
Example 69 : Ethyl (Z)-3-(3,5-dichlorophenyl)-3-(4-methanesulphonylphenyl)
~2-(2-hydroxyethyl)-2~-propenoate
(Z) isomer : Formula (XI) : A = phenyl, Y; =3-Cl, Y, =5-Cl
20
Prepared by the procedure of Example 12.
Oil used as such in the next step.
Example 70 : (Z)-3-[1-(3,5-dichlorophenyl)-1-(4-methanesulphonylphenyl)
25 methylidene]-dihydro-furan-2-one
(Z) isomer : Formula (I) :A =B = phenyl, Y, =3-Cl, Y,=5-Cl,
X; =4-SO.CH;3, X =H,RiIR; =0, R; =R4=H
30 Prepared by the procedure of Example 65.

Crystals melting at 114°C.



30 . Prepared by the procedure of Exanple 65.
Crystals nelting at 114[err]C

47 Exanple 71: 2,4-difluoro-4'-methylthi obenzophenone

Formula (I11): A = phenyl, Y[err] = 2-F, Y2 = 4-F 5 Prepared by
t he procedure of Exanple 1. 47 Crystals nelting at 98[err]C
Exanpl e 72: 2,4-difluoro-4'-nmethanesul phonyl benzophenone 10

Formula (IV): A = phenyl, Y[err] = 2-F, Y2 = 4-F Pr epar ed
by the proced anpl §: ’_ : % |s nelting at

160[err] C ﬁﬁ“@‘x’?@@ %i:i‘%’é‘-"é‘t ﬁ%e)?hy%%'?’gg%'iﬁ"gi- D 4-di f | uor ophenyl ) - 4- (4-
nmet hanesul phonyl phenyl ) - 3- butenoi ¢ acid Formula (X):
A = phenyl, Y[err] = 2-F, Y2 = 4-F 20 re ed by the procedure
of Exanple 11. Formula () : Agsabeny, ¥Uﬁﬁ’5’r§;ﬁ1 '%rnext st ep.

Exanpl e 74: Ethyl 3-(2,4-difl uorophenyl)-3-(4-nethanesul phonyl phenyl)
-2-(2- hydroxyet hyl ) - 2- propenoat e
5 Prepared by the procedure of Example 1.

Crystals melting at 98°C.
Example 72 : 2,4-diflaoro-4’-methanesulphonylbenzophenone
10 Formula (IV) : A =rphenyl, Y, =2-F, Y, =4-F

Prepared by the procedure of Example 39.
Crystals melting at 160°C.

i 5  Example 73 : 3-ethoxycarbonyl-4-(2,4-difluorophenyl)-4-(4-

methanesulphonylphenyl)-3-butenoic acid
Formula (X) : A = phenyl, Y, =2-F, Y2 =4-F

20 Prepared by the procedure of Example 11.
. Oil used as such in the next step.

Example 74 : Ethyl 3-(2,4-difluorophenyl)-3-(4-methanesulphonylphenyl)
-2-(2-hydroxyethyl)-2-propenoate

25
Formula (XI) : A = phenyl, Y; =2-F, Y2 =4-F

Prepared by the procedure of Example 12.
Oil used as such in the next step.

30



25 Formula (XI): A = phenyl, Y[err] = 2-F, Y2 = 4-F

Prepared by the procedure of Exanple 12. Ol used as such in
t he next step. 30 48
Example 75: (2)-3-[1-(2,4-difluorophenyl)-1-(4-nethanesul phonyl phenyl)

met hyl i denel - di hydro-furan- 2- one 48 (Z2) isomer: Formula (1) :A =B =
phenyl, Y[err] = 2-F, Y2 4- F, 5 X[err] =
4-SRCH err], X2= H, R[err]R2 = Prepared by
t he pr ocedur e ) 1Y eTo LA elp\Y

di chl or onet hang;”lﬁgcet oﬁ‘eﬁé';(]t {?}%hﬁﬂ’fﬁy%@w it “'bﬂm&'?"?é’m mel ting
at 140[err]C 10 msthylidene]dihydro-fhirin-2aose- 4' - net hyl t hi obenzophenone
Formula (I11): A= phenyl, Y[err] = 3:F, Y2 = 5-F 15 Pr epar ed
by the procedure of Exanple 1. Crystals nelting at 90[err]C

Craml e TTC S ot iR e Blep e, 0

by the progedure of Exanple 39. X;=4-SO0,CH;, X;=H,RR;=0,R;=R,=H

Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane / acetone mixture (10/0.3).
Crystals melting at 140°C.

10
Example 76 : 3,5-difluoro-4’-methylthiobenzophenone

Formula (IIT) : A = phenyl, Y, =3-F, Y,=5-F

15 Prepared by the procedure of Example 1.
Crystals melting at 90°C.

Example 77 : 3,S-difluoro-4’-methanesulphonylbenzophenone
20 Formula (IV) : A =phenyl, Y, =3-F, Y,=5-F

Prepared by the procedure of Example 39.
Crystals melting at 152°C.

- 25  Example 78 : 3-ethoxycarbonyl-4-(3,5-difluorophenyl)-4-(4-
~ methanesulphonylphenyl)-3-butenoic acid

Formula (X) : A =phenyl, Y; =3-F, Y,=5-F

30 Prepared by the procedure of Example 11.
Oil used as such in the next step.



Crystals nelting at 152[err]C. 25 Exanpl e 78:
3- et hoxycar bonyl - 4- (3, 5-di fl uorophenyl ) -4-(4-

met hanesul phonyl phenyl ) - 3- but enoi ¢ aci d Formula (X) A
= phenyl, Y[err] = 3-F, Y2 = 5-F 30 Prepared by the procedure of
Exampl e 11. G| used asA%uch in the next step.

49 Exanpl e 79: Et hyl

3-(3,5-di fl uorophenyl) - 3- (4- met hanesul phonyl phenyl )

;)ﬁEI(’I; hygi({ g)rqr/] QX,&},&?%QZE &‘3@3'35%”5“ lﬂuorophenyl)-3-(4-mghanesu(@? %Mlﬁee roc edur e

of Exanple 12. -2-(2-hydvokyethyl)- guﬁdhten the next step.
Exanple 80: (2)-3-[1-(3,5-di fI uorophen ; (4- met hanesul phonyl phenyl ) 10
met hyl i denel - di hydro furan-2-one (2) isomer: Formula (1) :A =B

=phenyl, Y[err] 3-F - Xerr] =
4-SCRCHB, X[err]= H R[erl?ﬁrﬁf?a—d:)g) Arephel Yard-Fy Y= 5 F 45

Pr epar ed t he procedure of Exanple 65, purlfled by chronmat ography in

a di chl or onet hane/ acetone m xture (10/0.3 Crystals nelting
at 162[err]C. Prega@gdpy@hmocedum@ﬁﬁxarmle K&t hyl t hi obenzophenone

Oil used as such in the next step.

Example 80 : (Z)-3-[1~(3,5-difluorophenyl)-1-(4-methanesulphonylphenyl)
10 methylidene]-dihydro-furan-2-one

(Z) isomer : Formula (I) :A =B = phenyl, Y, =3-F, Y, =5-F,
X1 =4-SO.CH3, X=H,RiR; =0, Rz =Ry =H

15 Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).

Crystals melting at 162°C.

Example 81 : 4-methyl-4’-methylthiobenzophenone

20
Formula (ITI) : A = phenyl, Y, =4-CH;, Y,=H
Prepared by the procedure of Example 1.
Crystals melting at 96°C.
25
Example 82 : 4-methyl-4’-methanesulphonylbenzophenone
Formula (IV) : A =phenyl, Y; =4-CH;, Y,=H
30 Prepared by the procedure of Example 39.

Crystals melting at 180°C.



20 Formula (I11): A = phenyl, Y[err] = 4-CHerr], Y2 =

H Prepared by the procedure of Exanple 1

Crystals nelting at 96[err]C. 25 Exanpl e 82:

4- et hyl - 4' - met hanesul phonyl benzophenone For mul a
(1V): A = phenyl, Y[err] = 4-CHerr],582 = H 30 Prepared by the
procedure of Exanple 39. Crystals nelting at 180[err]C

50 Exanpl e 83: 3-ethoxycarbonyl - 4- (4- et hyl phenyl ) - 4- (4- :

th | phonyl_ph 3: | ¢ aci Formula (X
A= phonyl | viSRRE Y} et BAmbh P G metytphens444: o o by ine

procedure of Exanpl e 11methanesulphonylphef¥l)-3Llnftenéic agidch i n the next step.
Exanpl e 84: Ethyl 3-(4-methyl phenyl }' 3- (4- met hanesul phonyl phenyl) 10
- 2- (2- hydr oxyet hyl ) - 2- pr openoat e Formula (XI): A=

E)r::%:é \1([2farr] = 4- CH3, Fg%mﬁalfs():A=pheny1,Y1=4-CFf3,e§’?L?-fl by the procedure of

5 .
Prepared by the procedure of Example 11.

Oil used as such in the next step.

Example 84 : Ethyl 3-(4-methylphen};l)-3-(4-methanesulphonylphenyl)
10 -2-(2-hydroxyethyl)-2-propenoate

Formula (XI) : A = phenyl, Y1 =4-CH;, Yo=H

Prepared by the procedure of Example 12.
15 Oil used as such in the next step.

Example 85 : (E)-3-[1-(4-methylphenyl)-1-(4-methanesulphonylphenyl)

methylidene]-dihydro-furan-2-one

20 (E)isomer: Formula (I):A =B =phenyl, Y,=4-CH;, Y2=H,
X1 = 4-SOzCH3, Xz = H, R]Rz = 0, R3 = R4 =H

Prepared by the procedure of Example 65, purified by chromatography in

a dichloromethane/acetone mixture (10/0.3).
25 Crystals melting at 222°C.

30



15 G| used as such in the next step. Exanpl e 85:
(E)-3-[1-(4- et hyl phenyl) - 1- (4- nmet hanesul phonyl phenyl)
met hyl i denel - di hydr o- f ur an- 2- one 20 (E) isonmer: Fornmula (1) :A =B =

phenyl, Y[err] = 4-CH3, Y2 = H Xerr] =
4-S2CH3, X2 = H Rerr]R2 = O R3 =R41= H Prepared by the
procedure of Exanple 65, purified by chromatography in a '

di chl or onet hane/ acetone m xture (10/0.3). 25 Crystals nelting at
222[err] C. 0 51
Eanpi ¢ g5: 3 TS 4: S 4 s shishempphenone

Formula (Il11): A.= phenyl, Y[err] 3-Br, Y2 = H 5 Pr epar ed
by the procedure of Exanpl e 1. ystals nelting at 90[err]C.

Exanpl e 87: 3-bronp-4' - FeormuladBl) phﬁm}lemdn‘[opﬁelimﬁ@ Hio
Formula (IV): A = phenyl, Y[err] = 3-Br, Y2 =

5 Prepared by the procedure of Example 1.
Crystals melting at 90°C.

Example 87 : 3-bromo-4’-methanesulphonylbenzophenone
10 Formula (IV) : A= phenyl, Y; =3-Br, Y.=H

Prepared by the procedure of Example 39.
Crystals melting at 170°C.

15 Example 88 : 3-ethoxycarbonyl-4-(3-bromophenyl)-4-(4-
methanesulphonylphenyl)-3-butenoic acid

Formula (X) : A =phenyl, Y;=3-Br, Y2=H

20 Prepared by the procedure of Example 11.
Qil used as such in the next step.

Example 89 : Ethyl 3-(3-bromophenyl)-3-(4-methanesulphonylphenyl)
-2-(2-hydroxyethyl)-2-propenoate

25
Formula (XI) : A =phenyl, Y, =3-Br, Y,=H

Prepared by the procedure of Example 12.
Oil used as such in the next step.

30



Prepared by the procedure of Exanple 39. Crystals nelting at
170[err] C 15 Exanpl e 88: 3-ethoxycarbonyl - 4-(3-bronophenyl) - 4- ( 4-

met hanesul phonyl phenyl ) - 3- but enoi ¢ aci d Formula (X):
A = phenyl, Y[err] = 3-Br, Y2 = H 20 Prepared by the procedure
of Exanple 11. GO | usedS2s such in the next step.

Exanpl e 89: Ethyl 3-(3-bronophenyl) - 3-(4-nmethanesul phonyl phenyl)
-2-(2-hydroxyet hyl )=-2-propenoate 25 Formula (XI): A =
phenyl, Y[err] J| z -

procedure of E%éagilpﬁr% {ﬂi-h (&Hromophenal)—l& t%’gPéu ﬂbﬂﬂppﬁnjﬂext st ep.
30 ' methylidene]-dihydro-furan-2-one 52 Exanpl e 90:
(2)-3-[1-(3-bronmophenyl ) -1 - (4- et hanesul phonyl phenyl)

met hyl i dene] - di hydr o- f ur an- 2- one (2) isomer: Formula (1) :A =B =

henyl, Y[err _ - Xerr] =
2- SCIXCH[ e£r] , ] S@ gﬂFé rr]éﬁmﬂb(ﬁ% B = phenyl, Y1 =3-Br, Y, = H, Pr epc[ir ed] by the

procedure %)f Exanpl e 65, purifiedXby 4S00M, 0Y=H/BR,*=0,R:=Ra=H
di chl or onet hane/ acet one m xture (10/0. 3). Crystals nelting
at 162C. : .

Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).
Crystals melting at 162°C.

10
Example 91 : 3-chloro-4-fluoro-4’-methylthiobenzophenone

Formula (IIT) : A = phenyl, Y, =3-Cl, Y, =4-F

15 Prepared by the procedure of Example 1.
' Crystals melting at 116°C.

Example 92 : 3-chloro-4-fluoro-4’-methanesulphonylbenzophenone
20 Formula (IV) : A = phenyl, Y, =3-Cl, Y2=4-F

Prepared by the procedure of Example 39.
Crystals melting at 146°C.

25  Example 93 : 3-ethoxycarbonyl-4-(3-chloro-4-fluorophenyl)-4-
(4-methanesulphonylphenyl)-3-butenoic acid

Formula (X) : A= phenyl, Y; =3-Cl, Y>=4-F

30 Prepared by the procedure of Example 11.
Oil used as such in the next step.



10 Exanpl e 91 : 3-chl oro-4-fl uoro-4'-nmethylthi obenzophenone

Formila (I'll1): A = phenyl, Y[err] = 3-d, Y2 = 4-F 15 Pr epar ed
by the procedure of Exanple 1. Crystals nelting at 116C.
Exanpl e 92: 3-chl oro-4-fl uoro-4' nethanesulphonylbenzophenone 20

Formula (I1V): A = phenyl, Y[err] 3-Ch3 Y2 4-F Pr epar ed
by the procedure of Exarrpl e 39. Crystals nelting at

146[err] C. Exanpl e 93:

?ih@?ﬁ!ﬁi&ﬁ??,ﬁ%ﬁ%%ﬁ%ﬁ‘@ SO PN s S bmethane- ¢ 1y o (kg

= phenyl, Y[lerr] = 3-0, s¥ﬁ)hongl1ﬁenyl§»f2-(2-hydroxyetﬁ§l)?-Bs"p':ﬁﬂelmhté he procedure
of Exanpl e 11. used as such in the next step.
53 Exanpl e 94: Ethyl 3-(3-chloro-4-fl uorophenyl) 3- (4- net hane-

2 snonytshenyl )2 (2 B SRR,
5
Prepared by the procedure of Example 12.
Oil used as such in the next step.

Example 95 : (Z)-3-[1-(3-chloro-4-fluorophenyl)-1-(4-methanesulphonyl-
10 phenyl)methylidéne]-dihydro—furan-z-one

(Z) isomer : Formula (I) :A =B = phenyl, Y; =3-Cl, Y2=4-F,
=4-80.,CH;, X;=H,RR:=0,R;=Ry=H

15 Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).

Crystals melting at 123°C.

Example 96 : 4-bromo-4’~-methylthiobenzophenone

20
Formula (IIT) : A = phenyl, Y; =4-Br, Y,=H
Prepared by the procedure of Example 1.
Crystals melting at 148°C.
25

30



Prepared by the procedure of Exanple 12. Q| used as such in
t he next step. Exanpl e 95:

(2)-3-[1-(3-chloro-4-fluorophenyl) - 1-(4-met hanesul phonyl - 10

phenyl ) met hyl i dene] - di hydr o-f ur an- 2- one (2) isomer: Formula (1) :A
= B = phenyl, Y[err] = 3-A, Y2 = 4-F}4

Xerr] = 4-SOerr]CHerr], Xerr] = HRerr]R2 =0, Rerr] = Rerr] =H

15 Prepared by the procedure of Exanple 65, purified by
chr omat ogr aph hjs Qﬁ@ﬂ Rdnpner € (10/0.3).
Crystal s nel tﬁ%ﬁﬂ'gtle%é?f-%rqi@&%%h ﬁ%: é?%gp
4- br onp-4' - net hyl t hi obenzophenone 20 Formula (I11)
A = phenyl, Y[err] = 4-Br, Y2 = repared by the
procedure of Exanple 1. Formula(IV) A= Phelml,y%lt'af‘strrEm}ig at 148[err]C. 25
30 Exanpl e 97:
4- br onp- 4' - net hanesul phonyl benzophenone

5 ' Prepared by the procedure of Example 39.

Crystals melting at 188°C.

Example 98 : 3-ethoxycarbonyl-4-(4-bromophenyl)-4-(4-
methanesulphonylphenyl)-3-butenoic acid

10
Formula (X) : A =phenyl, Y, =4-Br, Y>=H
Prepared by the procedure of Example 11. .
Oil used as such in the next step.
15
Example 99 : Ethyl 3-(4-bromophenyl)-3-(4-methanesulphonylphenyl)-2-(2-
hydroxyethyl)-2-propenoate
Formula (XI) : A= phenyl, Y, =4-Br, Y2=H
20
Prepared by the procedure of Example 12.
Oil used as such in the next step.
25

30



Formula (IV) A = phenyl, Y[err] = 4-Br, Y2 =H 5 Pr epared by

t he procedure of Exanple 39. Crystals nelting at 188[err]C
Exanpl e 98: 3-ethoxycarbonyl - 4- (4- bronophenyl ) - 4- (4-

met hanesul phonyl phenyl ) - 3-butenoic acid 10 For mul a
(X): A = phenyl, Y[err] = 4-Br, Y2 = B5 Prepared by the
procedure of Exanple 11. O | used as such in the next step.
15 ' Exanpl e 99: Et hyl

3- (4- bronophe hal 1|

hydroxyet hyl ) Iigééa}nrp'iopenoa ﬁi‘fiﬂ%ﬂ%&&?ﬂy am?e%égnesulpho?g!”;en)x) = phenyl,
Y[err] = 4-Br, = H Qﬁ)ethylldene]-dlhydro-fﬂmﬁd by the procedure of
Exanple 12. _ used as such in the next step. 25

30

(Z) isomer : Formula (I) A=B= phenyl Y:=4-Br, Y>=H,
.5 X1 =4-SO.CH;, X;=H,RiIR;=0,R;=Rs=H

Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).
Crystals melting at 204°C.

10
Example 101 : 2-(4-methylthiobenzoyl)furan

Formula (II) : A =2-furyl, Y, =Y,=H

15 Prepared by the procedure of Example 1.
Crystals melting at 86°C.

Example 102 : 2-(4-methanesulphonylbenzoyl)furan
20 Formula (IV) : A =2-furyl, Y, =Y,=H

Prepared by the procedure of Example 39.
Crystals melting at 112°C.

25  Example 103 : 3-ethoxycarbonyl-4-(furan-2-yl)-4-(4-methane
sulphonylphenyl)-3-butenoic acid

Formula (X) : A=2-furyl, Y, =Y,=H

30 Prepared by the procedure of Example 11.

Oil used as such in the next step.



55 Exanpl e 100
(2) - 3- [1 (4-bromophenyl ) - 1- (4- met hanesul phonyl phenyl)

nmet hyl i dene] - di hydr o- f ur an- 2- one (2) isoner: Fornula (1) :A =B
=phenyl, Y[err] = 4-Br, Y2=H, 5 Xerr] =
4-SR2CH err], X2= Rerr]R =0 R3 =5 =H Prepared by
the procedure of Exanple 65, purified by chromatography in a

di chl or onet hane/ acet one m xture (10/0. 3). Crystal s- nelting

For i (111 EASanls g FASTH e ofs LB BRISIARIDILRC (1

procedure of Exanple 1. hydrex ethyl?-z-propéiiosﬁéal s nelting at 86[err]C
Exanpl e 102: 2-(4-net hanesul phony benzoyl)furan 20
Formula (I1V): A= 2-furyl, Y[err] = Y2 = Prepared by the

procedure of Exanple 39 S lting at 112[err]C 25
Exanpl e 103: 3-et hoxycar ony agqh ura% @%%w&f 4|ﬁmet hane

sul phonyl phenyl ) - 3- but enoi ¢ aC| d Formula (X) : A=
2-furyl, err] = Y2 = H Prepared by the procedure of Exanple
11. crnep@rgébyél@ proessdureof Examplec12.st ep.

Oil used as such in the next step.

Example 105 :(Z)-3-[1-(furan-2-yl)-1-(4-methanesulphonylphenyl)
10 methylidene]-dihydro-furan-2-one

(Z) isomer : Formula (I) :A = 2-furyl, B = phenyl, Y; =Y. =H,
X; =4-SO,CH;, Xo=H, RiR; =0, R; =Ry=H

15 Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).

Crystals melting at 170°C.

Example 106 : (4-methylthiobenzoyl)cyclohexane

20
Formula (III) A =cyclohexyl, Y, =Y.=H
Prepared by the procedure of Example 1.
Crystals melting at 110°C.,
25

30



56 Exampl e 104 : Et hyl
3-(furan-2-yl)-3-(4-net hanesul phonyl phenyl ) - 2- ( 2-

hydr oxyet hyl ) - 2- pr openoat e Formula (XI) : A=
2-furyl, Y[err] = Y2 =H 5 Prepared by the procedure of
Exampl e 12. G| used a$§7such in the next step.

Exanple 105 :(2)-3-[1-(furan-2-yl)-1-(4-nmethanesul phonyl phenyl) 10

met hyl i dene] di hydr o-f ur an- 2- one (2) isoner: Fornula (1) :A=

>2<[ ];lrJ; {I 4- so?‘%?ﬁl%‘ﬂ ><{2{'1“°f-}c“‘Y @P%’T@enz@')ﬁé’hmﬁﬁne 15

Prepared by the procedure of Exanple 65, purified by chromatography in

a di chl oronet hane/ acetone m xture (10/0. 3). . Crystals nelting
at 170[err]C. Efanpuls (06:A tayelehexyl, hio¥eriFby| ) cycl ohexane 20
Formula (I'11): A = cyclohexyl, Y[err] = Y[err]=H Pr epar ed
by the procedure of Exanple 1. Crystals nelting at

110[err] Cg 25 Prepared by the procedure of Example 39.

Crystals melting at 116°C.

Example 108 : 3-ethoxycarbonyl-4-cyclohexyl-4-(4-methane
sulphonylphenyl)-3-butenoic acid

10
Formula (X) : A =cyclohexyl, Y, =Y2= H
Prepared by the procedure of Example 11.
Oil used as such in the next step.
15
Example 109 : Ethyl 3-cyclohexyl-3-(4-methanesulphonylphenyl)-2-(2-
hydroxyethyl)-2-propenoate '
Formula (XI) : A = cyclohexyl, Y;=Y>=H
20
Prepared by the procedure of Example 12.
Qil used as such in the next step.
Example 110 : (Z)-3-[l-cyclohexyl-1-(4-methangsulphonylphenyl)-
25 methylidene}-dihydro-furan-2-one
(Z) isomer : Formula (I) : A = cyclohexyl, B = phenyl, Y; =Y, =H,
X, =4-SO,CHs, X, =H, RR;= 0, Rs =Ry=H
30 Prepared by the procedure of Example 65.

Crystals melting at 148°C.



30 57 Exampl e 107:

(4- met hanesul phonyl benzoyl ) cycl ohexane Formula (1V) A
= cycl ohexyl, Y[err] = Y[err] =H 5 Prepared by the procedure
of Exanpl e 39. Crystals nelting at 116[err]C.

Exanpl e 108 : 3-ethoxycarbonyl - 4-cycl of&xyl - 4- (4- net hane

sul phonyl phenyl ) -3-butenoic acid 10 Formula (X): A =
cycl ohexyl, Y[err] = Y[err] = H Prepared by the procedure
of Exanple 11. g , ! step. 15

Exanpl e 109: Epwpgzlclylclso ggrqq?#ﬁﬁ% g’?ﬂl‘d&ﬁ'&%{ﬁ‘eﬁgﬁ%u 2-(2-

hydr oxyet hyl ) - 2- propenoat e Formula (XI): A =

cycl ohexyl, Y[err] = Y[err] = ared by the
procedure of Exanple 12. Formula(]lI) A pheny}, Y1 738, s-éué Hsin the next step.

Exampl e 110: (Z)-3-[1-cycl ohexyl - 1- (4- met hanesul phonyl phenyl)- 25
nmet hyl i dene] - di hydr o- f ur an- 2- one
5 To a suspension of 6.4 g of magnesium turnings in 5 ml of anhydrous

diethyl ether is added dropwise a solution of 50 g of 4-bromo-2-fluorotoluene in
150 ml of anhydrous diethyl ether. At the end of the addition, the mixture is stirred
for 30 minutes and then a solution of 4-methylthiobenzonitrile in 200 ml of
anhydrous tetrahydrofuran is added. The diethyl ether is distilled and the mixture is

10  then heated under reflux for 4 hours. After returning to room temperature, 300 ml
of 6N hydrochloric acid are added dropwise. The mixture is then heated under
reflux for 6 hours and then cooled to room temperature and extracted with
diisopropy! ether. The organic phase is dried over magnesium sulphate and then
evaporated to dryness. The residue crystallises in diethyl ether giving 25 g of 3-

15  fluoro-4-methyl-4’-methylthiobenzophenone in the form of crystals melting at
94°C.

Example 112 ; 3-ﬂuoro-4-niethyl-4’-methanesulphonylbenzophenone
20 Formula (IV) : A =phenyl, Y; =3-F, Y,=4-CH;

Prepared by the procedure of Example 39.
Crystals melting at 170°C.

25  Example 113 : (Z)-3-ethoxycarbonyl-4-(3-fluoro-4-methylphenyl)-4-
(4-methanesulphonylphenyl)-3-butenoic acid

Formula (X) : A= phenyl, Y, =3-F, Y,=4-CH;

30 Prepared by the procedure of Example 11, purified by treatment of the
crude mixture of both (E) and (Z) isomers with 1 equivalent of D-(+)-at-



(Z) isomer: Formula (l): A = cyclohexyl, B = phenyl, Y[err] = Y[err] = H,
Xerr] = 4-SO2CH3, X2 = HRerr]Rerr] =0 Rerr]= Rerr] =H 30

Prepared by the procedure of Exanple 65. Crystals nelting
at 148[err]C. 58

Exanpl e 111 : 3-fluoro-4-nethyl-4'- rret59yl t hi obenzophenone

Formula (111): A = phenyl, Y[err] = 3-F, Y2 4- CH3 5 To a

suspensi on of 6.4 g of nagnesi umturm ngs in 5 m of anhydrous

e e 50T el o o,

end of the add{(E) eomerd dalt) Bdcthe filtrdté iscidifieddwith dxlute hidaéctﬁ&hdudiwts d then
a solution of 4-nethylthiobenzonitrile in 200 m of anhydr ous

t et r ahydr of ur Andieyaparated undervaggusm ko give ameil comesppading tasthe £Z)isoMEr 1vi xture i s
10 then heate After returning to room
t enperat ure, ﬁa’fﬁ%ﬁ&éle@ﬂhaﬁ? %%E‘Héﬁg%ﬁﬁﬁl c acid are added dropw se. The

m Xt ure i% t hen heat ed under reflux for 6 hours and then cooled to
roomtenperature and extracted wth di i sopro ether. The organi c

phase is dri edExample dagn&hﬂrﬁ?é@k@rﬂum'ommethﬂphen B—ﬂ%mphamelrhpnyl-
dryness. The residue cry al | i et et her |ng 25 g of 3- 15,

f1 uor o- 4- met hyl - 4' - et hyl %%@ofﬂﬁ’é'ﬂ%ﬂ%h'zfm of crystals nelting
at 94[err] C Exanpl e 112:

3-fl uoro-4-nethyl -4'-net hanesul phonyl benzophenone 20

For mul a (I\/) A = pheny|Forplar(X) A 3= phenyl2 Yr=4-F,1 8, = 4-CH;

Pr epar ed 8/ the procedure of Exanple 39. _ Crystals nelting at
170[err] Cl Exanpl e 113:

(2)-3-et hoxycarbonyl ir%fa%ﬂ% oédﬂ%d?ﬂxﬁﬂl‘ﬁl@’l@ 4-

(4- met hanesul phonyl ph tenol ¢ acl
Oil used as such in the next step.

Example 115 : (Z)-3-[1-(3-fluoro-4-methylphenyl)-1-(4-methanesulphonyl
15 phenyl)methylidene]-dihydro-furan-2-one

(Z) isomer : Formula (I) : A =B = phenyl, Y; = 3-F, Y, =4-CH;,
X1 =4-S0,CH;, X, =H,RiIR2=0,R; =R4=H

20 Prepared by the procedure of Example 65.
Crystals melting at 169-170°C.

Example 116 : 4-trifluoromethyl-4’-methylthiobenzophenone
25 Formula (IIT) :A = phenyl, Y, =4-CF;, Y,=H,

Prepared by the procedure of Example 1.
Crystals melting at 139°C.

30



Formula (X) : A = phenyl, Y[err] = 3-F, Y2 = 4-CHerr] 30
Prepared by the procedure of Exanple 11, purified by treatnment of the
crude m xture of both (E) and (Z) isonmers with 1 equivalent of D (+)-a-

59 met hyl benzyl amine in 5 volunmes of ethyl acetate. The crystals
formed are renoved ((E) isomer &nlt) and the filtrate is acidified
with dilute hydrochloric acid, separated and evapor ated under vacuum
to give an oil correspondi ng to the (2) isoner contai ning | ess than
5 %of the (E)

(2)-3-(3-fl uor Exffﬁﬂ@t t““‘i"}”?l‘:’f@{ﬂr?r‘let %‘%‘é‘%ﬁs &ﬂ‘\“{/{b""”""e““"e

phenyl) - 2-( 2- hydr oxyet hyI) 2- propenoate For mul a
(XI): A = phenyl, Y[err] = 3-F,_ Y2 =-4 Prepared by
the procedure of Exanpl cFarmula (IV) : A = phenyl YIG‘F'CE&e\ﬁPaEI such in the next

st ep. Exanpl e 115:

(2)-3-[1-(3-fluoro-4-nethyl phenyl)-1-(4- et hanesul phonyl 1 5

phenyl)net ylidene] -Prep ﬁ@ﬂ%g&k&’ﬁﬁc%@@@fExample”(z) isoner: Fornula (1): A
pheny Y[err] :

X[err] 4- SCRCHS, ><{:efsta}smelnngn[1§r&9q3R2 = 0O R3 =Rerr] =H 20

Pr epar ed by the procedure of Exanple 65. Crystal s nelting at

169-170[err] C. Exanpl e 116:

4-trifluoronet Ryhmpie 198 r‘54Hﬂi&!1:5’&1‘5"33lﬁ’fmﬁ(Mﬂﬂluoromethylphenyl)-4—
(4-methanesulphonylphenyl)-3-butenoic acid

10
Formula (X) : A =phenyl, Y; =4-CF;, Yo=H
Prepared by the procedure of Example 11.
Oil used as such in the next step.
15 _
Example 119 ;: Ethyl 3-(4-trifluoromethylphenyl)-3-(4-methanesulphonyl-
phenyl)-2-(2-hydroxyethyl)-2-propenoate
Formula (XI) : A = phenyl, Y, =4-CF;, Y>=H
20
Prepared by the procedure of Example 12.
Oil used as such in the next step.
25

30



25 Formula (I11) :A = phenyl, Y[err] = 4-CF3, Y2 = H,
Prepared by the procedure of Exanple 1. Crystals nelti ng at
139[err]C. 30 -~ 60

Exanpl e 117: 4-trifluoronethyl-4"-methanesul phonyl benzophenone

Formula (IV) A = phenyl, Y[err] = 4-C6B, Y2 = H 5 Prepared by
t he procedure of Exanple 39. Crystals nelting at 138[err]C
Exanpl e 118: 3-et hoxycarbonyl -4-(4-trifl uoronethyl phenyl) - 4-

(4- met hanesul phonyl - 3 ' ' | F I
(X): A = phen n@gpﬁ] yb.).)-i&g&?@ﬁ&mﬁ&kﬂlpl}&ﬁ)—1-(4-methalEsul€a onﬁl byO{ E‘é a
procedure of Exarrpl e 11phenyl)methylldene]-dlﬁdrol-ﬁ%‘h-aé‘o&UCh I n the next step.

15 Exanpl e 119: Ethyl
3-(4-tri f 1 uor onet hyl phenyl ) - 3- (4- met hanesul phonyl -

Rhfnglhzanil (ZYR.éf mXret héjgén‘%a(gf)o%n%t %henyl, Y,=4-CFs, Y,=H, Formula (XI):

=4-SO.CH;, X;=H,RiR;=0,Rs=R4=H

Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane/acetone mixture (10/0.3).
Crystals melting at 188-189°C.

10
Example 121 : 4-benzylthio-4’-chlorobenzophenone
Prepared by the procedure of Example 56 from 4-bromochlorobenzene
and 4-benzylthiobenzonitrile prepared in Example 55.
15 Crystals melting at 134°C.

Example 122 : 4-t-butylaminosulphonyl-4’-chlorobenzophenone

Prepared by the procedure of Example 57.
20 Crystals melting at 163°C.

Example 123 : 3-ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)
4-(4-chlorophenyl)-3-butenoic acid

25 " Formula (XII) : A = phenyl, Y; =4-Cl, Y2=H

Prepared by the procedure of Example 58.
Oil used as such in the next step.

30



Prepared by the procedure of Exanple 12. Q| used as such in
the next step. 25 _ 30

61 Exanpl e 120:

(E)-3-[1-(4-trifluoronethyl phenyl)-1-(4-nmet hanesul phonyl

phenyl ) net hyl i dene] - di hydr o- f ur an- 2- o2 (E)isomer: Formula(l):
A=B=phenyl , Y[err]=4-CF3, Y[err]=H, 5 X[err] =

4-S2CH err], X2 = H Rerr]RR =0 Rerr] =Rerr] =H

= G ol or oot RSB 324 AL 3 Shiiiaspiblb oy RSO0 PV, 1

at 188-189[err]C 10 chlor £2-{ZhydroxhethF)L2-pirapefioaten| or obenzophenone
Prepared by the procedure of arrp)l e‘%Gyf rom 4?g'r otrimchl or obenzene and
4- benzyl t hi obenzonitrile prepared in Exanple 55. 15 Crystals

melting at 134[err] Examnl e ) . T .
4-t - butyl ani nosul ph&ﬁ?ﬁ’@rﬁd l—’%mec?rr%%gﬂ?o%%mg 12. The oil obtained is taken up in
5 diethyl ether and the crystals formed are filtered off (E isomer). The filtrate is

concentrated under vacuum and the residue taken up in petroleum ether crystallises

to give the (Z) isomer in the form of crystals melting at 120°C.

Example 125 : (Z)-4-[(4-chloroph_enyl)-(z-oxo-dihydro-furan-3-ylidene)-

10 methyl] benzenesulphonamide

Formula (I) : A =B = phenyl, Y; = 4-Cl, Y, = H, X, = 4-SO;NFH,
X2=Ii, R1R2=0,R3=R4=H

15 A solution of 10 g of ethyl (Z)-3-(4-t-butylaminosulphonylphenyl)-3-(4-
chlorophenyl)-2- (2-hydroxyethyl)-2-propenoate prepared in Example 124, in 80
ml of trifluoroacetic acid is heated under reflux for 15 hours. After evaporation of
the solvent under vacuum, the residue is taken up in dichloromethane. The organic
phase is washed with water and then dried over .magnesium sulphate and

20  evaporated under vacuum to give an oil which crystallises in an acetone/diisopropyl
ether mixture giving 3.9 g of (Z)-4—[(4-chlorophényl)—(2-oxo-dihydro-ﬁ1ran-3-
ylidene)-methyl] benzenesulphonamide in the form of crystals melting at 187-
189°C.

25  Example 126 : 4-benzylthio-3’-fluoro-4’-methylbenzophenone

Prepared by the procedure of Example 56 from 4-bromo-2-fluorotoluene.
Crystals melting at 122°C.

30



Prepared by the procedure of Exanple 57. 20 Crystals nelting at
163[err]C Exanpl e 123: ' '

3- et hoxycar bonyl - 4- (4-t - but yl am nosul phonyl phenyl)

4- (4-chl orophenyl ) - 3- but enoi ¢ aci d 25 Formula (XIl1): A=
phenyl, Y[err] =4-d, Y2 = H 63 Prepared by the procedure of
Exanpl e 58. G| used as such in the next step. 30

62 Exanpl e 124: Ethyl (2)-3-(4-t-butyl am nosul phonyl phenyl) - 3-(4-

chl or ophenyl ) - 2- 2-% )X hyl,) - 2- propen e Prepared by
the procedure gf’g@? 72' ‘%Eﬁ’“‘?ﬂ%"‘&“ﬁ“ﬁ’@?ﬁ’/' ’aﬂlf(gof%@ghzwepﬁo@enongi et hyl
ether and the crystals forned are filtered off (E isoner). The filtrate is
concentrated under vacuum and the residue taken up in petrol eum ether

crystallises t Brepared by ke pravedusoofixample & f orm of crystals nelting
at 120[err]C le 125

(2)-4-[(4-chl orophengpgfa?sg‘]ﬁ af W&?o-furan- 3-ylidene)- 10

met hyl ] be§1zenesul phonam de Formula (1): A=B =

phenyl, Y[err] = 4-d, Y2 = H Xerr] = 4-SOerr] NH2, ,
X[ err]= H R eExjiple-128 : (Z)S-ethoxydapbonyl-4=(4-t-butylaminosulphonylphenyl)-

4-(3-fluoro-4-methylphenyl)-3-butenoic acid

Formula (XII) : A = phenyl, Y, =3-F, Y, =4-CH;

10
Prepared by the procedure of Example 58, the oil obtained being taken up
in t-butyl-methyl ether and the crystals formed being filtered off giving the (E)
isomer of melting point 96°C. The filtrate is concentrated under vacuum to give the
(Z) isomer in the form of an oil used as such in the next step.
15

Example 129 : Ethyl (Z)-3-(4-t-butylaminosulphonylphenyl)-3-(3-fluoro-4-
methylphenyl)-2-(2-hydroxyethyl)-2-propenoate

Prepared by the procedure of Example 12 from the (Z) isomer of the acid
20  of Example 128.
Oil used as such in the next step.

Example 130 : (Z)-4-[(3-fluoro-4-methylphenyl)-(2-oxo-dihydrofuran-3-
ylidene)methyl]benzenesulphonamide
25
Formula (T) : A=B = phenyl, Y, =3-F, Y>=4-CH;,
X1=4-SO;NH,, Xo=H,RiR; =0, R3=R4=H

Prepared by the procedure of Example 125.
30 Crystals melting at 170-172°C.



15 A solution of 10 g of ethyl

(2)-3-(4-t-butyl am nosul phonyl phenyl ) - 3- ( 4- chl or ophenyl ) - 2-

(2- hydroxyet hyl ) - 2- propenoat e prepared in Exanple 124, in 80 m of
trifluoroacetic acid is heated under reflux for 15 hours. After evaporation
of t he sol vent under vacuum theggesidue is taken up in

di chl oronet hane. The organic phase is washed with water and then
dried over rragnesi um sul phate and 20 evaporat ed under vacuumto give an

oi I which crystall n acetonelfdiis ether m xture giving
3.9 g of (2)- 4h ro%ﬁ&'ﬁ?’?‘; 4~ ﬁ B%h?e&ﬂhh

yl i dene) - net hyl ] benzenesul phonam de in the formof cryst aI s nelting at

187- 189[err] C. 25 Exanpl e 126:

4- benzyl t hi o- 3' - f | uoPrepared i tthe/procednopdiixample 56 from S-bromo-2-fluordvlegne: ed by
the procedure of Exappl e, 56 f.rom %@éorm- 2-fl uorot ol uene.

Crystals nelting at tals inglting at '

63 Exanpl e 127:

4-t - butyl a§n nosul phonyl -3' -fl uor o-4' - net hyl benzophenone

Prepared by t hExsmplectd2r:sf-t-butylamivosulphonyl-4’-fluore-3’-methylbepzdphienonel t i ng at
132[err]C. 5 Exanpl e 128:

(Z) - 3- et hoxycar bonyl -4-(4-t-butyl am nosul phonyl phenyl ) -

ATy A phenyl PP by TbobRRkE o il 7. or eparen. by

eyl

the procedure of ExaQpjstalsieltingat 108°Cobt ai ned bei ng taken up in
t-butyl-nethyl ether and the crystals forned being filtered off giving the
(B) 10sonmer of melting point 96[err]C. The filtrate is concentrated

han  reCha Rpnpe 183% @)-3-ctnbfyeal SR 4-(4A- G 1anith Bultpn ifafhenyt o 2

such in the ne
4-(4-fluoro-3-methylphenyl)-3-butenoic acid

Formula (XII) : A = phenyl, Y; =3-CH; Y, =4-F
15
Prepared by the procedure of Example 58, the oil obtained being taken up
in t-butyl-methyl ether and the crystals formed being removed ((E) isomer). The
filtrate is evaporated under vacuum to give the (Z) isomer in the form of an oil

used as such in the next step.

20
Example 134 : Ethyl (Z)-3-(4-t-butylaminosulphonylphenyl)-3-(4-fluoro-3-
methylphenyl)-2-(2-hydroxyethyl)-2-propenoate

Prepared by the procedure of Example 12.
25 Crystals melting at 128°C.

Example 135 : (Z)-4-[(4-fluoro-3-methylphenyl)-(2-oxo-dihydrofuran-3-

ylidene)methyl]benzenesulphonamide

30 Formula () : A =B = pheny], Y, = 3-CH;, Y2 = 4-F,



15 Exanpl e 129: Et hyl
(2)-3-(4-t-butyl am nosul phonyl phenyl ) -3-(3-fl uoro- 4-

met hyl phenyl ) - 2- ( 2- hydr oxyet hyl ) - 2- pr openoat e Prepared by
the procedure of Exanple 12 fromthe (Z) isonmer of the acid 20 of

Exanmpl e 128. G| used g3 such in the next step.

Exanpl e 130: (2)-4-[(3-fluoro-4-nethyl phenyl)-(2-o0xo-di hydrof uran- 3-

yl i dene) net hyl ] benzenesul phonanm de 25 Formula (1): A=
B = phenyl, Y[err] = 3-F, Y2 = 4-CH er, _ _ - 7. = :
X[err] = 4-S2NH2, X2 = H RR2 = ﬁpﬁﬁd%xg—lﬂ,&h*(ll{s R,=H Pr epar ed
by the procedure of Exanple 125. 30 Crystals nelting at
170-172[err] C 64

Exanpl e 131: 4- benzyPrepared by tHel procedus ofiExamplenk¥z ophenone

Prepared by the procedure of Exa 6~from 5- brono- 2-f| uor ot ol uene.
Crystals nelting at é"! r‘?‘}l@gat?yszﬁ CExarrpl e 132:

4-t - butyl am nosul phonyl -4' -f| uoro-3' - net hyl benzophenone

Pr epar ed bsy t he procedure of Exanple 57. Crystals nelting at -
108[err] C.  10Example 186arEth¢l (E)3-(4-t-butylaminosulphonylphenyl)-3-(3-fluoro-4-

(2) - 3- et hoxycar bonyl - 4- (4-t-butyl am ngosul phon nyl ) -
4- (4-f1 uor o- 3- met hyl phenymsthylphepgh2-@- rgxyélt{lﬁ?-g-ﬁ/ro})enoate

Prepared by the procedure of Example 12, from the (E) isomer of the acid

10  of Example 128.
Oil used as such in the next step.

Example 137 : (E)-3-(4-t-butylaminosulphonylphenyl)-3-(3-fluoro-4-
methylphenyl)-2-(2-hydroxyethyl)-3-propenoic acid
15 |
A solution of 16 g of ethyl (E)-3-(4-t-butylaminosulphonylphenyl)-3-(3-
ﬂuoro-4-methylpheﬁyl)-2-(2-hydroxyethyl)-3-propenoate, prepared in Example
136, in 50 ml of ethanol containing 3 g of sodium hydroxide and 5 ml of water, is
heated under reflux for 2 hours. The mixture is concentrated under vacuum, taken
»0  up in water, washed with diethyl ether and the acidified with dilute hydrochloric
acid and extracted with dichloromethane. The organic phase is dried over
magnesium sulphate and then evaporated to dryness under vacuum to give a
residue which crystallises in diisopropyl ether giving 7.6 g of (E)- 3-(4-t-
butylamino sulphonylphenyl)-3-(3-ﬂuoro-4-methylphenyl)—2-(Z-hydroxyethyl)-3-
25  propenoic acid in the form of crystals melting at 160°C.

Example 138 : (E)-2-[1-(4-t-butylaminosulphonylphenyl)-1-(3-fluoro-4-
methylphenyl)methylidene]butane-1,4-diol

30 To a solution of 7.8 g of (E)- 3-(4-t-butylaminosulphonylphenyl)-3-(3-
fluoro-4-methylphenyl)-2-(2-hydroxyethyl)-3-propenoic acid prepared in Example



Formula (XI1): A = phenyl, Y[err] = 3-CHerr], Y2 = 4-F 15

Prepared by the procedure of Exanple 58, the oil obtained being taken up
-butyl -methyl ether and the crystals fornmed being renoved ((E) isomer).

The filtrate is evaporated under vacuumto give the (2). isoner in the

formof an oil used as such in tége next step. 20 Exanpl e 134:

Et hyl (2)-3-(4-t-butyl am nosul phonyl phenyl ) -3-(4-fl uoro- 3-

met hyl phenyl ) - 2- ( 2- hydr oxyet hyl ) - 2- propenoate : Prepared by

ggnglrgciggre(loz,% EX% ?ﬁﬂ%}’%{ogs r?)’?i‘eny?%se a?g 0XO0- g}l%ycfﬂ%?%rzgkegt] ©

yl'i dene) met hy'ﬂd?ﬁ{é?tﬁﬂﬁﬁ%_g lex F%e mixture is stirred for 6 hobtwarwdbem (1) @ A =
B = phenyl, Y[err]
65 temperature and then 10 ml of metha)(pleate pddedzdrgmgm[']a}err!nxtuxg is—

o Goecr Sr o Ese%m%t%der Vacili) kel up v poagpeous ol Qﬁf‘tﬁ%@ﬂézé{‘ir e

racted with diethyl ether. The organic phase is dried over
(E) 3-(4- t buty am nosulrychonff B’ﬁeny y3 3-fl uo%o 4I-)

[nﬁt hyl phegyl) ﬂfagrgsxxh;mh:u@l?gidmﬂle)/a@rm ® azaexumtoglve63gof(E)-2-b1c-&ra-r ed by
e procedure 0 anpl e fan t
Exanpl e 128. butylanunosulphonylglaep ﬂlég-%gg %A%Wl} g %§¥hc§ef1€18u e-1, £f

diol in the form of crystals melting at 106°C.

J:.’

10 Example 139: (E)-4-[(3-fluoro-4-methylphenyl)-(tetrahydrofuran-3-ylidene)

methyljbenzenesulphonamide

Formula (I) : A =B = phenyl, X;=3-F, X, =4-CH;,
Y; =4-SONH,, Y.=H,R;=R;=R;=Rs=H
15
A solution of 6.3 g of (E) -2-[1-(4-t-butylaminosulphonylphenyl)-1-(3-
fluoro-4-methylphenyl)methylidene]butane-1,4-diol prepared in Example 138 in 75
ml of trifluoroacetic acid is heated for 10 hours under reflux. The solvent is
concentrated under vacuum and the residue is taken up in a dilute solution of
50  sodium hydroxide, washed with dichloromethane and then acidified with dilute
hydrochloric acid and extracted with dichloromethane. The organic phases are
combined and dried over magnesium sulphate and then evaporated under vacuum.
The residue is crystallised in tert-butyl methyl ether to give 4 g of (E)-4-[(3-fluoro-
4-methylphenyl)-(tetrahydro-furan-3-ylidene)methyl]benzenesulphonamide in the
25  form of crystals melting at 174-176°C.

Example 140 : 4-benzylthio-3’-chloro-4’-fluorobenzophenone

Prepared by the procedure of Example 56, from 4-bromo-2-

30 chlorofluorobenzene.



Exanpl e 137: (E)-3-(4-t-butyl am nosul phonyl phenyl)-3-(3-fl uoro-4-

nmet hyl phenyl ) - 2- (2- hydr oxyet hyl ) - 3-propenoic acid 15 . A
solution of 16 g of ethyl (E)-3-(4-t-butylam nosul phonyl phenyl)-3-(3-"

fl uor o- 4- et hyl phenyl ) - 2- (2- hydr oxyet hyl ) - 3- propenoat e, prepared in Exanple
136, in 50 mM of ethanol containing 3 @7 of sodi um hydroxide and 5 ml of
water, is heat ed under reflux for 2 hours. The m xture is
concentrated under vacuum taken 20 up in water, washed with diethyl

et her and the acidif} j ol opydrochl oric acid and extracted
wi t h di chl or onet hanet.:ﬁlli’ﬁ‘\(lag %glgg%%ééf(%hg'se is dried over magnesi um

sul phate and then evaporated to dryness under vacuumto give a

resi due which crystallises in dii §opro%yl ether giving 7.6 g of (E)-

3-(4-t- Egmypm% 4-t-butylaminosulphonyl-3°’-chloro-4’-fhiiorobenzophenone

sul phonyl phenyl ) -3-(3-fl uoro- 4- met hyl phenyl ) - 2- ( 2- hydr oxyet hyl )-3- 25
propenoic acid in the formof crystals nelting at 160C Exanpl e’
138 (E)-25[ 1- (4- t - bpjephredibpabeprobedir hBxatigle 37.( 3- | uor o- 4-

met hyl phenyl ) net hyl i dene] but ane- 1, 4- di ol 30 To a solution of 7.8
g of (E)- 3-(4-t-but yCoralomeltingahi08Geny! ) - 3- (3-

f 1 uor o- 4- met hyl phenyl ) - 2- ( 2- hydr oxyet hyl ) - 3- propenoi ¢ acid prepared in

Exanpl e E 66 137, in
50 m of anhydggamplet425 3 eindkyénBonylif(RELBaE ISR HIphoRyIFhesy])-4-

bor ane/ di net hyl sul phi de conpl ex. Th’?—:l m(xtur? IS 'stil[i'?egy?nc:r 6 hours at
room t enper at ur e a(@chlperd-flmonephenyl)y-hutenpicacid added dropwi se. The
m xture is concentrated under vacuum taken up with an aqueous

sol ution d0 potassium5 carbonate and extracted with diethyl ether. The

organi c phase is dried o NRHeh ulspbpte -aflgt evapor at ed under
Gl (OXT]) < S BlithyE Yy o 2

vacuumto give 6.3 g of ut yl am nosul phonyl phenyl ) -
1- (3-fl uoro-4-nethyl phenyl ) net hyl i dene] but ane- 1, 4- diol in the form

of crystals nelting at 106[Lery]C. 10 Exa 139:
(E)-4-[(3-fl uoro-4- nﬁf%egh’&ﬁ@ progedure of Examp #gn 3-ylidene)
met hyl ] benzenesul phogamsGeas such in the next step.

15
Example 143 ; (Z)-4-[(3-chloro-4-fluorophenyl)-(2-oxo-dihydre-furan-3-
ylidene)methyl]benzenesulphonamide
Formula (I) : A =B = phenyl, Y| =3-Cl, Y2 =4-F, X; = 4-SO;NH;,
20 X=H,RR;=0,R;=Rs=H

To a solution of 17 g of 3-ethoxycarbonyl-4-(4-t-butylamino
sulphonylphenyl)-4-(3-chloro-4-fluocrophenyl)-3-butenoic acid prepared in
Example 142 in 150 ml of tetrahydrofuran are added dropwise 7 ml of

a5  borane/dimethyl sulphide complex. The mixture is stirred for 6 hours at room
temperature and then 30 mi of ethanol are added dropwise. After the addition of an
aqueous solution of potassium carbonate, the mixture is extracted with
dichloromethane. The organic phase is dried and evaporated under vacuum. The
residue (13.8 g) is taken up in 30 ml of ethanol containing a solution of 3 g of

30  sodium hydroxide in 10 ml of water and the mixture is heated at 70°C for 3 hours.

The solvents are evaporated off under vacuum and the residue is taken up in water;



Formula (I): A = B = phenyl, Xerr]= 3-F, X2 = 4-CH3,

Yl[err] = 4-SOerr]NHerr], Y2 = Rerr] = R2 =Rerr] =Rerr] =H 15

A solution of 6.3 g of (E) -2-[1-(4-t-butylam nosul phonyl phenyl) - 1-(3-

fl uor o- 4- net hyl phenyl ) net hyl i dene] but ane- 1, 4-di ol prepared in Exanple 138
in 75 m of trifluoroacetic aci@is heated for 10 hours under refl ux.
The solvent is concentrated under vacuum and the residue is taken up
in a dilute solution of 20 sodi um hydr oxi de, washed wi th di chl or onet hane

and then aci djf aﬁﬂ%e BJ?'S%Jm gfa?lhdwuh diBgf an! &ﬁd n%daﬁitﬂhﬁd}@cﬁéﬁé ggged with

di chl or onet hane ases are dried over

magnes: ;Jm sul pibéttrasted WlﬂﬁdhcldummHtMe,cﬂneddnrbrmgmmm sulphate afide r esi due is
crystallised |ntert butyI nmet h et her ;to g|ve4 f (E) 4-1 (3-fl uoro-
4- et hy| phenygyaporated éﬁe upa%%swwﬂl %ﬂ{?%ﬁlﬁ de in

4+ benzyl thi o BEERE A Eﬁﬁﬁ* e "ﬁﬁ&iag‘m°5“‘1’h°“ylp*‘e§3"2@$§r cd by

the procegur eﬂﬁéro&-@ﬂbf@hE@l)—ﬁ-l(@my&ohy ethph)-3-propéhoic adid (melfihgipoinbenzene.
67 stals nelting at_ 102[err] C npl e 141 :

 4-t-butyl am n@&ﬁzﬂqahlshg/ te.ig nmmeatrated pndes vaauiy gt 1be sesidue l%tEXken up in 60
Prepared by t h ml of &&E?g?uﬁrg? i %cAgﬁgmmctugis heated for 17 hours und& Yeflu@lafid figh! | N9 at

108[err] C.
3- et hoxycar bogyhcefitritéd unddtivabaith TR 1Y takb@ ay With4r diluted sodium
(3-chloro-4-fluorophenyl)-3-butenoic acid ' Formul a
(XI'1): A = phbydroxide[selutipn andextractegavith dlch;toromethane The organic phase is dried
10  over magnesium sulphate and then evaporated under vacuum to give 2 g of (Z)-4-
[(3-chloro-4-fluorophenyl)-(2-oxo-dihydro-furan-3-ylidene)methyl]benzene

sulphonamide in the form of crystals melting at 244-246°C.

Example 144 : 4-benzylthio-3’-fluoro-4’-methoxybenzophenone

15
Prepared by the procedure of Example 56 from 4-bromo-2-fluoroanisole.

Crystals melting at 125°C.

Example 145 : 4-t-butylaminosulphonyl-3’-fluoro-4’-methoxybenzophenone
20
Prepared by the procedure of Example 57.
Crystals melting at 136°C.

Example 146 : (Z)-3-ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)-
25 4-(3-fluoro-4-methoxyphenyl)-3-butenoic acid

Formula (XII) : A = phenyl, Y; =3-F, Y, =4-OMe
Prepared by the procedure of Example 58, the oil obtained is taken up in

30 t-butyl methyl ether to give the (Z) isomer in the form of amorphous crystals used
as such in the next step.



Prepared by the procedure of Exanple 58. Q| used as such in
the next step. 15 Exanpl e 143:

(Z2)-4-[(3-chl oro-4-fluorophenyl)-(2-oxo-di hydro-furan- 3-

yl i dene) net hyl ] benzenesul phonam de Formula (1): A=
B = phenyl, Y[err] = 3-d, Y2 = 4-F, ¥Perr] = 4-SOerr]NH2, 20

X2 =H RRR2 =0 R3=R4 =H To a solution of 17 g of

3- et hoxycar bonyl -4-(4-t-butyl am no

sul phonyl phenyl ) - 4-( 3-ch - A Tl Jor ) -3 [ Cnaei€lanre ed in
Exanpl e 142 iﬁ’zﬂw@“gr ﬁ@r@?o@o?ﬁ‘?‘iﬁ%’#‘é@ﬂ@@d ‘%‘r‘%‘&fi g'j bR ©o s
bor ane/ di met hyl sul phi de gefidxppheniye2-2-hydrcxyethyhil-propénbate 6 hours at
room tenperature and then 30 ml of ethanol are added dropw se. After

the addition of an aqueous sol ution of potassium carbonate, the

m xture is extractedq,wth di ghl or The organic phase is dried
e, hy theyprocedure °f$§§$“§%n&( 13.8 )

and evapor at ed under® TGRar e is taken up in 30

n of ethanol cont ailj febdasSfehitRénét sRpgd of 30  sodi um hydroxide in 10
m of wat and the mxture is heated at 70[err]C for 3 hours. The

solvents are evaporated off under vacuum and the residue is taken up in
wat er ; t he

aqueous phase Example]d8 =m-ﬂ-I&?-QPﬂgW‘%?%B?‘,YPA’&P&'ih(?'é’a*\ﬂ“?’ﬁdrﬁy(‘u’F%"c'ﬁT oric
acid. and extract e&li’ﬂe‘:ﬁ)ﬂ&ﬁ@ﬂ:ﬁ@ﬂsﬂmnaﬂﬁ&@d over magnesi um
un

sul phate and evapdrat e vacuum The residue is taken up in
diethyl ether and the crystals obtained are filtered off giving 3 g

f (E)-3-(4-t-butyl ani nosul phony! phegyl ) - 3-(3-
1 o b chbor omheny ) 5 R h B EAneRn B 53 o #OM( el ti ng poi nt

f 1 uor 04- chbor ophenyl ) - 2-Xermplafd
180[err]C). The filtrate is conceptrgt 1 %=\ﬁ(1:mm1=a@plkghmr=qqi due is
d. The m xture is heated for

d
taken up in 60 nm of trifluotoacetic Aci
17 hours under reflux and then concentrat ed under vacuum The residue
is taken up with a diluted sodium hydr oxi de sol ution and extracted
wi th dichl or onet hanePrepﬁ@dbyghﬁwPf@CW&@fE’?‘Qﬂ?? P10  over mmgnesium

sul phate and t hen evapor ated.. Vv mto give 2 g of (2)-4-
[ (3-chl oro-4-fluor opﬁ@ﬁﬁ%mgﬁﬂggﬁiﬁi ﬁf%?b- furan-3-ylidene)net hyl ] benzene
sul phonarrilge in the formof crystals nelting at 244-246[err]C

Example 149 : 3-(4-fluorobenzoyl)pyridine

To a suspension of 140 g of nicotinic acid chloride hydrochloride in 500
ml of fluorobenzene cooled to 0°C are added 280 g of aluminium chloride
n0  portionwise. The mixture is held under reflux for 6 hours, cooled and then poured
onto ice. After the addition of sodium hydroxide up to pH = 8, the mixture is
extracted with dichloromethane. The organic phase is dried over magnesium
sulphate and then evaporated under vacuum. The residue crystallises in a
pentane/diisopropyl ether mixture giving 108.5 g of 3-(4-fluorobenzoyl)pyridine in
25  the form of crystals melting at 91°C.

Example 150 : 3-(4-benzylthiobenzoyl)pyridine
To a solution of 43 g of benzylmercaptan in 500 ml of N,N-dimethyl

30 formamide are added 14 g of 60% sodium hydroxide. The mixture is stirred for 20

minutes at room temperature and 70 g of 3-(4-flucrobenzoyl)pyridine, prepared in



Exanpl e 144: 4-benzylthio-3' -fluoro-4'-nmethoxybenzophenone 15
Prepared by the procedure of Exanple 56 from 4-brono-2-fl uoroani sol e.

Crystals nelting at 125[err]C. Exanpl e 145:

4-t-butyl am nosul phonyl - 3" -fl uoro-4' - net hoxybenzophenone 20

Prepared by the procedure of Exanple 50 Crystals nelting at
136[err] C Exanpl e 146:

(2) - 3- et hoxycar bonyl - 4- (4-t - but yl anmi nosul phonyl phenyl )- 25

4-(3-fluoro-4- - Byt .G : ACI o Formul a
(XI1): A = pheﬁ’gﬂ&?p%ﬂ&ﬁ%?y@d?g{%&@@%% for 8 hours at 80°C, copgenirated
the procedur e @deFsaiihtandher the rédidue MfaRér@slini watb2 ThE cHitalsTorfed ark- but y!

met hyl ether to give the fZ) isomer in the form of anorphous crystals used
as such in t hefiltessd of; digsolved in dichloromethane and the solution is dried over magnesium

69 Exanpl.e, 147: Et hyl : .
(2)-3- (4t - bt SREHISTO ROBRINpIoHhhorl YecuumoThe gty srysulisesin o
met hoxyphiyl )p&t&&dﬁygra%%%ﬂigyhﬁmarenbwmﬁ l@f3-(4—benzylthiobenz_oyl)ﬁﬁﬂﬁn%r ed by

t he procedure of Exanple used aS such in the next

st ep. ibtberfoinm of 4gystals melting at 102°C.

(2)-4-[(3-fluoro-4-net hoyphenyl) - (2- oxo-di hydr o-f uran- 3-

yl i dene) net hyl ] benzenesul phonani de 10 Formula (1): A=

B = phenyl, Y[ggdrhpledsT:: 3¥@-Ebdtytd¥Rinosulphonylbenzoyl)pyridine

10 Prepared by the procedure of Example 57.
Crystals melting at 179°C.

Example 152 : (Z)-3-ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)-
4-(3-pyridyl)-3-butenoic acid

15
Formula (XII) : A=3-pyridyl, Y, =Y,=H

Prepared by the procedure of Example 58, the oil obtained being taken up
in hot ethyl acetate, the crystals formed being filtered off ((E) isomer of melting
20  point 209°C). The filtrate is evaporated and the residue taken up in pentane
crystallises giving the (Z) isomer in the form of crystals melting at 195°C.

Example 153 : Ethyl (Z)-3-(4-t-butylaminosulphonylphenyl)-3-(3-pyridyl)-2-
(2-hydroxyethyl)-2-propenoate
25
Prepared by the procedure of Example 12.
Amorphous crystals used as such in the next step.

30



Xerr] = 4-SJerr]NH, X2 = H Rerr]R2 = O Rerr] = R4 H

Prepared by the procedure of Exanple 125. Crystals nelting
at 149-150[err]C. 15 Exanpl e 149 :" 3-(4-fluorobenzoyl) pyridi ne

To a suspension of 140 g of nicotinic acid chloride hydrochloride in 500

m of fluorobenzene cooled to O[err]C Zre added 280 g of alum nium chl oride
20 portionw se. The mxture is held under reflux for 6 hours, cooled and
t hen poured onto ice. After the addition of sodium hydroxide up to

Phase | s dri ootbBple g 2N BHGAHE NN iR ETRAORIBeuNE D102 ©
vacuum The resi due cryspéizehésafplionamide pent ane/ di i sopropyl ether

m xture giving 108.5 g of 3-(4-fluorobenzoyl)pyridine in 25 t he form of
crystals nmelting at 91f[err]C Exanpl e 150:

3-(4-benzyl t hi obenzoyl ) pyriding. . . _ T a ikon of 43 g of
benzyl mercaptan in 500 E"YOTB?"I"‘?\@ dﬁﬁe%ﬂwdw'%?x%aé%’y@dded 14 g of
60% sodi ung hydr oxi de. The mi xt ur exj s ity < gl=fPR RO= 0, R; =RyE=gt es at room
t enper atu?ge and 70 g of 3-(4-fl uor%)bgﬁzolyl )pyfrI_iEdilne, prepared in

70 Exanpl e 149, are added. The m xture is heated for 8 hours at
80[err] C, concentratged under vacu an n the residue is taken up
"in water. The crystaf’sep?rﬁfimaheaﬁ“@cedm" ng‘?.%off, di ssol ved in

di chl or onet hane and C%M%l Bt 219-sboeed over nmagnesi um sul phate and
concentrated under vacuum e residue crystallises in a 5

pent ane/ di i sopropyl ether m xture to give 81 g of

3- (4- benzyl t hi gbenzoyl ) pyridi ne in the formof crystals nelting at
102[err] Clo0  Exampledd$;si 3-chigno-4-methoxy-4iymethylthioRenzopt\ e benz oyl ) pyri di ne
10 Prepared by the procedure of Exanple 57.

Formula (IIT) : A = phenyl, Y, =3-Cl, Y>=4-OMe
Prepared by the procedure of Example 1.
Crystals melting at 100°C.

15
Example 156 : 3-chloro-4-methoxy-4’-methanesulphonylbenzophenone

Formula (IV) : A = phenyl, Y, =3-Cl, Y, =4-OMe

20 Prepared by the procedure of Example 39.
Crystals melting at 164°C.

Example 157 : (Z)-3-ethoxycarbonyl-4-(3-chloro-4-methoxyphenyl)-4-
(4-methanesulphonylphenyl)-3-butenoic acid

25
Formula (X) : A = phenyl, Y; =3-Cl, Y,=4-OMe

Prepared by the procédure of Example 11, the oil obtained being taken up
in ether and the crystals formed being filtered off to give the (Z) isomer in the form
30  of crystals melting at 179°C.



Crystals nel-ting at 179[err]C. Exanpl e 152:
(2) - 3- et hoxycar bonyl - 4- (4-t-butyl am nosul phonyl phenyl ) -

4-(3-pyridyl)-3-butenoic acid 15 Formula (XIl1): A=
3-pyridyl, Y[err] = Y[err] = H Prepared by the procedure
of Exanple 58, the oil obtained being T2ken up in hot ethyl acetate,

the crystals fornmed being filtered off ((E) isoner of nelting 20 poi nt
209[err]C). The filtrate is evaporated and the residue taken up in pentane
crystallises giyi t ,( ' ' i ng at
Coystall LSes OnXhhiBle 148 Koyl SARI3-ERtohd'5-oh Bk fHnehiy o Bl

(2)- 3 (4-1-butyl ani nosul pdwwmmm)-zz(z-symkyetm-szpmpenoate

(2- hydr oxyet hyl ) - 2- pr openoat e Prepared by the procedure
of Exanple 12. Annrphous crystals used as such in the next

st ep. 30 71

Exanpl e 154: (2)-[(3- pyrl%Fw§a€§Doxo ghﬁl P% f%F%HK@ yI| gne)nethyl]
benzenesul§honan1de Formula (I): A= 3-pyridyl, B =
phenyl, Xl err] 4- SCQNHZ 5 X2 = H, Y[err] =

Y2 = H, RR2 = O, R ePrepared by theprocedure of Example 12. prepared by the procedure

of Exanple 125. CrystalsmeltmggYOat’e.l s nelting at 219-220[err]C.

Example 159 : (Z)-3-[1-(3-chloro-4-methoxyphenyl)-1-(4-methanesulphonyl
10 phenyl)methylidene]-dihydro-furan-2-one

Formula (I) : A=B = phenyl, Y; = 3-Cl, Y, =4-OMe,
=4-S0,CH;, Xo=H,RiR; =0, Rs =Ry =H

15 Prepared by the procedure of Example 65.
Crystals melting at 177°C.

Example 160 : 2-(4-methylthiobenzoyl)thiophene
20 Formula (III) A =2-thienyl, Y1 =Y,=H

Prepared by the procedure of Example 1.
Crystals melting at 60°C.

25  Example 161 : 2-(4-methanesulphonylbenzoyl)thiophene
Formula (IV) : A = 2-thienyl, Y, =Y,=H

Prepared by the procedure of Example 39.
30 Crystals melting at 140°C.



10 Exanpl e 155: 3-chl or o- 4- net hoxy-4' - net hyl t hi obenzophenone
Formula (I1l1): A = phenyl, Y[err] = 3-Ad, Y2 = 4-Ov -

Prepared by the procedure of Exanple 1. Crystals nelting at
100[err]C. 15 - Exanpl e 156:

3-chl oro- 4- met hoxy- 4' - met hanesul phonyl B®nzophenone

Formula (I1'V) A = phenyl, Y[err] = 3-A, Y2 = 4-0Ow 20 Pr epar ed
by the procedure of Exanple 39. Crystals nelting at

164[err] C 4.(4

(2)-3-et hoxycar%n?ﬁ@?@ %%trhg cl»?y 4h%'ﬁ affsf-lp honylphenyl)-4-(2- _

(4- met hanesul phonyl phenytﬁmﬁg:\mmm acidd 25 For mul a
(X): A = phenyl, Y[err] = Y2 = 4- Prepared by the
procedure of Exanple 11, the oil obtai ned bei ng t aken up in ether and

the crystals fornmed bei nﬂglgm;l%ééEdAfoth’ie%yp‘YVe-?th-f Z) isoner in the form

30 of crystals nelting
72 ?]Exanpl e 158 : Ethyl
o

(2)-3-(3-chl oro-4-net hoxyphengQ - net hane-

sul phonyl phenyl ) - 2- ( Prepgugd by mDP? pfmphﬂb

Formula (XI): A =.ph 4-0Ov 5

Prepared by the procgﬁéiags‘&h? gtn{ﬁogclz Crystals nelting at
102[err] C.

Example 163 : Ethyl (E)-_3-(4-methanesulphonylphenyl)-3-(2-thienyl)—i-(2—
10 hydroxyethyl)-2-propenoate

Formula (XT) : A = 2-thienyl, Y, =Y>=H

Prepared by the procedure of Example 12.
15 Crystals melting at 116°C.

Example 164 : (E)-3-[1-(4-methanesulphonylphenyl)-1-(2-thienyl)methyl-

idene]dihydrofuran-2-one

20 Formula (I) : A = 2-thienyl, B = phenyl, Y; =Y,=H,
=4-SOCH;, X;=H,RiR;=0,R; =R;=H

Prepared by the procedure of Example 65.

Crystals melting at 246°C.
25
Example 165 : 4-(2-naphthoyl)methylthiobenzene
Formula (II) : A =2-naphthyl, Y,=Y,=H
30 Prepared by the procedure of Example 1.

Crystals melting at 98°C.



Exanpl e 159: (Z2)-3-[1-(3-chl oro-4-net hoxyphenyl)-1-(4-nmethanesul phonyl 10
phenyl ) net hyl i dene] - di hydr o- f ur an- 2- one _ Formula (I):
A = B = phenyl, Y[err] = 3-d, Y2 = 4-0w,

Xerr] = 4-SdJerr]CH3, X2 = H Rerr]R2 =0 R3 =RA= H 15

Prepared by the procedure of Exanple 634 Crystals nelting at
177[err] C Exanpl e 160: 2-(4-nethylthi obenzoyl)thi ophene 20
Formula (I'l1l): A= 2-thienyl, Y[err] = Y[err]=H Pr epar ed
by the procedu of 1. s nelting at 60[err]C.
2% el o 1EFample T AT Daputhos e mneuB o Rt GsRe nc
Formula (IV): A= 2-thienyl, Y[err] = Y[err] = H Pr epar ed
by the procedure of Exanple 39. 30 sztal s nelting at 140[err] C
73 Exanpl e 162: Formula (IV) : A = 2-naphthyl, Y.=H
(E) - 3- et hoxycar bonyl - 4- (4- met hanesul phonyl phenyl) - 4- ( 2-
t hi enyl)-3-butenoic acid Formula (X) A = 2-thienyl,
~Y[err] = Yferr] = H prepared by the procedure of Example 39. |

Crystals melting at 150°C. '

Example 167 : 3-Ethoxycarbonyl-4-(2-naphthyl)-4-(4-methanesulphonyl
phenyl)-3-butenoic acid

10
Formula (X) : A= 2-naphthyl, Y, =Y,=H

Prepared by the procedure of Example 11.
Oil used as such in the next step.

15
Example 168 : Ethyl 3-(2-naphthyl)-3-(4-methanesulphonylphenyl)-2-(2-
hydroxyethyl)-2-propenoate

Formula (XI) : A=2-naphthyl, Y;=Y,=H

20
Prepared by the procedure of Example 12.

Oil used as such in the next step.

Example 169 : (Z)-3-[1-(2-naphthyl)-1-(4-methanesulphonylphenyl)
25 methylidene]-dihydro-furan-2-one

Formula (I) : A = 2-naphthyl, B = phenyl, Y1 =Y,=H,
X] = 4-SOzCH3, Xz = I‘I, R;Rz = 0, R3 = R4 =H

30 Prepared by the procedure of Example 65, purified by chromatography in
a dichloromethane / acetone mixture (10/0.3).



5 Prepared by the procedure of Exanple 11.

Crystals nelting at 120[err]C Exanpl e 163 : Et hyl

(E) - 3- (4- net hanesul phonyl phenyl )-3-(2-thienyl)-2-(2- 10

hydr oxyet hyl ) - 2- pr openoat e Formula (XI): A =
2-thienyl, Y[err] =Y2 = H 75 Prepared by the procedure of
Exanple 12. 15 Crystals nelting at 116[err]C Exanpl e
164: (E)-3-[1-(4-methanesul phonyl phenyl)-1-(2-thienyl) et hyl -

I dene] di hydr of ur an- o Formula (I) A = 2-thienyl,
B = phenyl, Y[err] = &F@lrsrr?é@ng_etZM C. Xerr]=
4-S2CH err], Edfnple 17043,5R0RMdrEA’ fdorobinophenontl err] = H _
Prepared by the procedure of Exanple 65. Crystals nelting at
246[err]C. 25 Exanpl e 165: 4-(2-napht hoyl ) nmet hyl t hi obenzene

Formula (I'11): A = 2;napht hyl [err] 5 rrl. = H Q. Prepar ed
by the procedure of %xlgmug ff 55 8 0} 3’_5'&El°“lb§%?§! aﬁhgonr‘rlgl ﬁ%glsgtmi)éﬁzrr] C.
4 5  fluorobenzene is cooled to 0°C and 65 g of aluminium trichloride are added

portionwise. The mixture is then stirred at ambient temperature for 2 hours and

then refluxed for 4 hours. After cooling, the.n;nixture is poured onto an ice/dilute

hydrochloric acid mixture and extracted with dichloromethane. The organic phase

is dried over magnesium sulphate and evaporated to dryness to give 59 g of 3,5-
10  dichloro-4’-fluorobenzophenone in the form of crystals melting at 65°C.

Example 171 : 3,5-dichloro-4’-benzylthiobenzophenone
Prepared according to the procedure of Example 150, from 3,5-dichloro-
15  4’-fluorobenzophenone prepared in Example 170.
Crystals melting at 80°C.
Example 172 : 4-t-butylaminosulphonyl-3°,5’-dichlorobenzophenone
20 Prepared according to the procedure of Example 57 from 3,5-dichloro-4’-
benzylthiobenzophenone prepared in Example 171.

Crystals melting at 144°C,

Example 173 : 3-Ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)-4-
25 (3,5-dichlorophenyl)-3-butenoic acid

Formula (XII) : A = phenyl, Y; = 3-Cl, Y, =5-Cl

Prepared according to the procedure of Example 58.

30 Oil used as such in the next step.



Exanpl e 166: 4-(2-naphthoyl) nmet hanesul phonyl benzene

Formula (IV): A = 2-naphthyl, Y[err] = Y2 =H 5 Prepared by the
procedure of Exanple 39. Crystals nelting at 150[err]C.
Exanpl e 167: 3- Et hoxycar bonyl - 4- (2- napht hyl ) - 4- (4- met hanesul phonyl
phenyl ) -3-butenoic acid 10 76 Formul a( X): A = 2-napht hyl,
Y[err] = Y2= H Prepared by the procedure of Exanple 11

Q| used as such in the next step. 15 Exanpl e 168: Et hyl

3- (2-napht hyl ) - 3- (4- net hanesul phonyl phenyl ) - 2- ( 2-

hydr oxyet hyl ) - 2- pr openoat e Formula (XI) : A=

2-naphthyl, VYigaulple Ylef4] T H Ed§1 3-g-t-butylaminoeﬁmangﬂhbuyl)-ws,s-
procedure of Exanple 12. | used as such in the next step.

Exanpl e 169: (2)- 3-[ 1- ( 2- napht hylichlorophem)}-?-£2rhydroxyethyl2rpropenoates

met hyl i dene] - di hydr o- f ur an- 2- one Formula (I): A=
2-naphthyl, B = phenyl, Y[err] = Y2= H,

Xerr] = 4- SO2CH| er rprepaXed accbrdifig ¥ the ProcBure oRfizarhple 130 Pr epar ed
by the procedure of . anpl e 65, puri_flged by chromat ography in a

di chl oronet hane / ad®il osed asisuchindhe neXt step) .

Example 175 : (Z)-4-[(3,5-dichlorophenyl)-(2-oxo-dihydro-furan-3-ylidene)
methyl]benzenesulphonamide
10 |
Isomer (Z) : Formula (I) : A =B = phenyl, Y, =3-Cl, Y2 =5-C],
X;=4-SO,NH,, X;=H,RjR;=0,Rs=Rs=H

Prepared according to the proéedure of Example 65. The crystals

15  obtained are chromatographed on silica gel in a dichloromethane/acetone mixture

(9/1) to give after recrystallisation from acetic acid, (Z)-4-[(3,5-dichlorophenyl)-

(2-oxo-dihydro-furan-3-ylidene)methyljbenzenesulphonamide in the form of
cryétals melting at 217°C.

20 Example 176 : 3-chloro-4’-fluorobenzophenone

Prepared according to the procedure of Example 170.
Crystals melting at 76°C.

25  Example 177 : 3-chloro-4’-benzylthiobenzophenone

Prepared according to the procedure of Example 150 from 3-chloro-4’-
fluorobenzophenone prepared in Example 176. '

Crystals melting at 90°C.
30



75 Crystals nelting at 244[err]C. Exanpl e 170:

3,5-dichloro-4'-fluorobenzophenone A m xture of 50 g of

3, 5-di chl orobenzoyl chloride and 150 m of 5 fl uorobenzene is cooled to
O[err]C and 65 g of alumniumtrichloride are added porti onw se. The
m xture is then stirred at anbient teffperature for 2 hours and t hen
refluxed for 4 hours. After cooling, the mxture is poured onto an
icel/ldilute hydrochl oric acid m xture and extracted with

di chl ororret hape. The. ot gani 1.8 iy QU6p esi um sul phat e
and evapor at e?‘PB‘PZ? %ﬂesgqtbﬁlt@?@éﬁ%séﬂ%how § &fo%g’e hefode _
di chl oro-4'-fl uorobenzophenone in the formof crystals nelting at 65 err]C.

Exanpl e 171 : 3, 5-di chl oro-4'-benzyl t hi obenzophenone , ,
Prepared accordi ng Poepares pecordiem ke thsf progeduse of Exampler Ynfroms3gehlefiosts- 15

4' -f| uor obenzophenon repared in Ex 0 Crystals

melting at 80?’%’#&0 © opﬁenon%ﬁ%ﬁr%f%'&mjpfe 177.

4-1-butyl gm nosul ph@ygtalg'meﬁing(ﬂtqﬁgm.obenzophenone 20 Pr epar ed

according“to the procéedure of Exanple 57 from 3,5-dichloro-4"-

benzyl t hi obenzophenone prepared in Exanple 171. Crystal s

melting at 144[err]C, Exanpl e 173 . _

3- Et hoxycar bo réﬂl"mlll? A7} : Btﬁ??&ﬁ%ﬁ'ﬁﬁéﬁ‘%ﬁm sylphopylphenyl)-4

(3, 5-di chlorophenyl) - 3- by bphéify1)3-butenoic acid Formula (XI1): A

= phenyl, Y[err] = 3-Cd ll I\?gi@bg%ﬁl)ds Prepared according to

the procedure of Exanple 58. 30 O | used as such in the next step.
10 Formula (XII) : A = phenyl, Y, =3-Cl, Y>=H

Prepared according to the procedure of Example 58.
Orange oil used as such in the next step.

15 Example 180 : Ethyl 3-(4-t-butylaminosulphonylphenyl)-3-(3-chlorophenyl)-
2-(2-hydroxyethyl)-2-propenoate

Prepared according to the procedure of Example 12.

Oil used as such in the next step.
20
Example 181 : (Z)-4-[(3-chlorophenyl)-(2-oxo-dihydro-furan-3-ylidene)
methyl]benzenesulphonamide
Isomer (Z) : Formula (I) : A=B = phenyl, Y, =3-Cl, Y>=H,
25 X;=4-SO.NH,, X, =H,RiR:=0O,R; =Rs=H

Prepared according to the procedure of Example 65, purified by
chromatography on silica gel with a dichloromethane / acetone mixture (10/1).
Crystals melting at 178°C.

30



76 _ Exanpl e 174 : Et hyl
3-(4-t-butyl am nosul phonyl phenyl ) - 3- (3, 5-

di chl orophenyl ) - 2- (2- hydr oxyet hyl ) - 2- pr openoat e 5 Pr epar ed
according to the procedure of Exanple 12. Q| used as such in
t he next step. ' Exanpl e 175: 78

(2)-4-[(3,5-di chl orophenyl) - (2- oxo-di hydr o-furan-3-ylidene)

met hyl ] benzenesul phonam de 10 | somer (Z2): Fornula (1): A=B

= phenyl, Y[er = P LY X err]
= 4-SJerr] NHJ? pe‘?? ':4E,ﬁml5fe§rr ‘?&5”'2"'&”&{’%?'?‘] = Rerr] = H '
Prepared according to the procedure of Exanple 65. The crystals 15

obt ai ned are chromat ographed on silicca gel in_a dichloronethane/ acetone

mi xt ure (9/ 1) Brepaged accarding torthe pspsedure pEExample 47@m acetic aci d,
(2)-4-1(3,5-dichlorgph | .

(2- oxo-di hydro-fura?@@%f‘#&%)%%@l ] benzenesul phonam de in the form of

crystals §E| ting at 217[err]C. 20 Exanpl e 176:

3-chl oro- fl uor obenzophenone Prepared according to the
procedure of Example 18¥04-benzylthio-3’-methylbenzephenenere| ting at 76[err]C. 25
Exanpl e 177: 3-chl oro-4'-benzylthi obenzophenone Pr epar ed

according to the procedure of Exanple 150 from 3-chl oro-4'-

f lt uggt)ben]zgpheggne BrERREE Sodofdif f6TMeSprdd&iure of Example 150, frofal 4-8hétos3 el ti ng
a err]C :
methylbenzophenone, prepared in Example 182.

10 Crystals melting at 98°C.
Example 184 : 4-t-butylaminosulphonyl-3’-methylbenzophenone
Prepared according to the procedure of Example 57, from 4-benzylthio-
15  3’-methylbenzophenone, prepared in Example 183.

Crystals melting at 116°C.

Example 185 : 3-Ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)-4-
(3-methylphenyl)-3-butenoic acid

20 .
Formula (XII) : A = phenyl, Y, =3-CH;, Y.=H
Prepared according to the procedure of Example 58.
Oil used as such in the next step.
25

Example 186 : Ethyl 3-(4-t-butylaminosulphonylphenyl)-3-(3-methylphenyl)-
2-(2-hydroxyethyl)-2-propenoate

Prepared according to the procedure of Example 12.

30 ' Oil used as such in the next step.



77 Exanpl e 178: 4-t-butyl am nosul phonyl - 3' - chl or obenzophenone
Prepared according to the procedure of Exanple 57 from 3'-chloro-4'-

benzyl t hi obenzophenone, prepared in Exanple 177. 5 Crystals
melting at 128[err]C Exanpl e 179:

3- Et hoxycar bonyl - 4- (4-t - but yl am nosul ptgonyl phenyl ) - 4-

(3-chl orophenyl ) - 3-butenoic acid 10 Formula (XIl1): A=
phenyl, Y[err] = 3-C, Y2 = H Prepared according to the
procedure of Exanple 58. Orange oil used as such in the next

step. 15 Exanpl e 180: Ethyl

3- (4-t-butyl angpgaplen8gINZ metiylpieriyl)-@-o5018ihyro-furan-3-ylidene)
2- (2- hydroxyet hyl) - 2 propenoa e Prepared according to the

procedure of Exanpl e 12.methyl]benzenesulphamamidecd as such in the next step.
20 Exanpl e 181 :
(2)-4-[(3-chl orophenyl ) - (2-oxo-di hydro-furan-3-yli dene)

et hé']be%ﬁglesuwggp?mﬂglperm  Formyla () ; A =B = phé§R¥& /= 4-8Ks; YEerul a (1)

Nerr] = a-Stohp. X2 = H R - X1 =RSOZRHa; Kp +H, RIR2 = 0, R3 =Ré = Hor epar ed
according to the procedure of Exanple 65, purified by chr omat ogr aphy
on silica gel with a dichloronethane / acetone m xture (10/1).

Crystals nelting at pg8heh abéording%o the procedure of Example 65. The oil obtained is
chromatographed on silica gel in a dichloromethane / acetone mixture 10/1 to give
10  (Z)-4-[(3-methylphenyl)-(2-oxo-dihydro-furan-3-ylidene)methyl]benzenesulphon-
amide in the form of crystals melting at 166°C.

Example 188 : 3-chloro-4-methoxy-4’-benzylthiobenzophenone

15 Prepared according to the procedure of Example 56 from 2-chloro-4-
bromoanisole.

Crystals melting at 115°C.

Example 189 : 4-t-butylaminosulphonyl-3’-chloro-4’-methoxybenzophenone

20
Prepared according to the procedure of Example 57 from 3-chloro-4-

methoxy-4’-benzylthiobehzophenone.
Crystals melting at 120°C.

25  Example 190 : 3-Ethoxycarbonyl-4-(4-t-butylaminosulphonylphenyl)-4-
(3-chloro-4-methoxyphenyl)-3-butenoic acid

Formula (XII) : A = phenyl, Y, = 3-Cl, Y,=OMe

30 Prepared according to the procedure of Example 58.



78 Exanpl e 182: 4-fluoro-3'-nethyl benzophenone

Prepared according to the procedure of Exanple 170. Crystal s
nelting at 50[err]C. 5 Exanpl e 183:

4- benzyl t hi o- 3' - met hyl benzophenone Prepared according to

t he procedure of Exanple 150, from 4-f8uoro-3'- met hyl benzophenone,
prepared in Exanple 182. 10 Crystals nelting at 98[err]C.

Exanpl e 184: 4-t-butyl am nosul phonyl - 3' - net hyl benzophenone

Prepared according tQ.th r anple 57, from 4-benzylthio- 15
3' - net hyl benzophenon l,luf) e%gﬁéhgﬁi%\ee arrs%?'e 183. Crystals

nelting at 116[err]C Exanpl e 185:

3- Et hoxycar bonyl - 4- (4-t - butyl am nosul phonyl phenyl| )h 4-

( 3- met hyl phenyE3amspleut ¥¥oi ¢ X¢hyl 3(#-t-butylaminosiiphonylphenyly3r(3rchlqrard-) . A =
phenyl, Y[err] = 3- 2= Prepared according to the
procedure of Qaﬂmxgﬁgg!y\()-z-(ﬂhydroxyethyl)&-pr?pseélaggs such in the next step.
25 anpl e 186 : Ethyl

3-(4-t-butyl am nosul phonyl phenyl ) - 3- ( 3- net hyl p_henyl?-

2- ( 2- hydr oxyet hyl ) - ZPreparpéd according to the procedure of Example 12.

Oil used as such in the next step.

Example 192 : (Z)-4-[(3-chloro-4-methoxyphenyl)-(2-oxo-dihydro-furan-3-
10 ylidene)methyl]benzenesulphonamide and (E) -4-[(3-chloro-4-
methoxyphenyl)-(2-oxo-dihydro-furan-3-ylidene) methyl]

benzenesulphonamide

Formula (I) : A =B = phenyl, Y; =3-Cl, Y2 =4-OMe,
15 X;=4-SO.NH,, X;=H,RiR; =0, R; =R4=H

Prepared according to the procedure of Example 65. The oil obtained is
chromatographed on silica gel in a dichloromethane / acetone mixture (10/1) to

give a mixture of (E) and (Z)-4-[(3-chloro-4-methoxyphenyl)-(2-oxo-dihydro-
5o furan-3-ylidene)methyl]-benzenesulphonamide in the form of amorphous crystals.

25

30



Prepared according to the procedure of Exanple 12. 30 Qal
used as such in the next step.

79 Exanpl e 187:
(2)-4-[(3-nmet hyl phenyl ) - (2-oxo-di hydro-furan-3-ylidene)
met hyl ] benzenesul phonam de 5 81 | sonmer (Z): Formula (l): A

= B = phenyl, Y[err] = 3-CHerr], Y2 = H,
X1l = 4-S2NH2, X2 = H, Rerr]Rerr] =0 R3 =R H

4 =
Prepared according to the pr ocedurﬁmﬁtﬁ]&. The oil obtained is

chromat ographed on silica gel in a ronet hane / acetone m xture 10/1
to give 10

(2)-4-1(3-nethyl phe{%! ) - (2- oxo-di hydro-fur an-3-yl i dene) net hﬁl ] benzenesul pho
n- am de” i n tHee poti-nflammateryt aptivityraftthe compounds| ef thecExamples was

Exanpl e 188 : 3-chl oro-4: et hoxy-4' - |.% i o e . .

Pr epar ed accor?}faﬁﬁ%%ogYh ep‘fﬁg%ﬁ%‘i% o%&é@%&%\%cpgg&]&ﬁ gr#gﬁgﬂfo%cgwy was
bronpani sql e. evaluated by the kaolil atfhiifis meffRMdt i ng at 115[err]C. Exanpl e
189: 4-t-butyl am nosul'phonyl - 3" -chl oro-4' - net hoxybenzophenone 20

Prepared according to the procedure of Exanple 57 from 3-chl oro-4-

nmet hoxy-4' - be | t hj obenzophenone. Crystals nelting at
120[err] C. Mﬁanpl e 190: '

3- Et‘hoxycar bonyl - 4- (4-t - but yl am nosul phonyl phenyl ) - 4-
(3-chl or 0- 4- net hoxyphenyl ) - 3- but enoi ¢ aci d
Anti-inflammatory activity:

10 The anti-inflammatory activity is evaluated in the rat by the carrageenin
oedema test. The product is administered orally at a rate of 2.5 ml/ 100g(n=26
animals per dose) 2 h 30 min aﬁe; oral hyperhydration (2.5 ml/100 g); one hour
after administration of the product, the oedema is induced by the plantar
subcutaneous injection of 2% aqueous carrageenin solution. The results are

15  expressed as the IDsp , the dose in mg/kg which induces 50% decrease in the
volume of the oedema, calculated by linear regression using the maximum oedema

volume obtained for each product tested.

Analgesic activity:

20 The analgesic activity is evaluated in the rat by the kaolin arthritis test.
Thirty minutes after the intra-articular administration of 10% aqueous kaolin
suspension, the product is administered orally at a rate of 1 mi/100 g (n = 10
animals per dose). The results are expressed as DEs , the dose in mg/kg which
induces 50% decrease of the maximum quotation in the control batch, calculated

25 by linear regression.
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Formula (XI1): A = phenyl, Y[ferr] = 3-d, Y2= Ow 30 Pr epar ed
accordi ng to t he procedure of Exarrpl e 58.

80 Q| used as such in the next step. Exanpl e 191 :
Et hyl 3-(4-t-butyl am nosul phonyl phenyl)-3-(3-chl oro- 4-

met hoxyphenyl ) - 2- (2- hydr oxyet hyl ) - 2- pr8penoate 5 Pr epar ed
according to the procedure of Exanple 12. Ol used as such in
t he next step. ' Exanpl e 192:

(2)-4-[(3-chl oro-4- et hoxyphenyl ) - (2- oxo-di hydro-furan-3- 10

yl i dene) net hyl | benzenesul phonam de_and (E) -4-[(3-chl oro-4-
met hoxyphenyl|) - ( Exawpiéli Ny dufti-infladimacory aeGviey | M6t NXhilgesic activity
benzenesul phgnam de FOHTJJ| a (1): A= B = phenyl,
Yierr] = 3-Qf Y2 = 4-QW, 15 ll)sa(mg/kg) DEso(mg/kg}err] =
4-SQerr]NH2 Vﬁ TRz, CIIT—F\CIIJ =1
Prepared accqgr ﬁ]alstdgle[r}] procedurelgl Exanpl e{ 65. The o'|716 obtained | s
chr omat ogrsaphedsgls%lﬁér yalger 1 N a SJochl or onet pane / acetpne mxtur¢g (10/1)
to gi ve xture” of (E) and
(2) - 4-[ 3-chl dr o- #-amdtésoxyphenyl ) - (23.8xo- di hydrp- 20 21
furan-3-ylidgne) net hyl ] - bgnzenesul phonam de i njthe form of anorphous
crystals. (Z isomer
13 (Z isomer) | 3.9 14.1
18 (Z isomer) >30 6.1
10 23 (Z isomer) 9.3 72
28 (E isomer) 10.1 26.1
31 (E isomer) 3.1 " 14.2
34 (E isomer) - 38.8
49 (Z isomer) >30 ' >30
15 754 Z isomen) >30 10.8
60 (E isomer) 1.7 ' 20.9
70 (Z isomer) ' 55 21.5
75 (Z isomer) T 46 -
80 (Z isomer) 438 58
20
85 (E isomer) >30 >30
90 (Z isomer) 172 -
95 (Z isomer) 1.6 58
100 (Z isomer) 3.6 -
,s | 125 @isomen) 1.8 | 8.5
130 (Z isomer) 20 24
135 (Z isomer) 33 6.1
143 (Z isomer) 0.7 6.4
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25 30 81

PHARVACOLOGY The anti-inflanmatory activity of the conpounds
of -t he Exanpl es was eval uated by the carrageeni n oedema net hod-and
the anal gesic activity was 5 eval uated by the kaolin arthritis nethod.
Met hods Anti-inflammtory acti®3ity: 10 The

anti-inflammatory activity is evaluated in the rat by the carrageenin
oedema test. The product is adm nistered orally at a rate of 2.5 mM /100 g

(n =6 %ﬂhimhmﬂhe %1 2n c@xmhz?maﬁc idttiebyper hydration (2.5

m /100 g); one hour after admnistration of the product, the oedema
is induced by the plantar subcut aneous i njection of 2% agueous

carrageenin solution. The results are 15 e essed as the LD er »~ L he
dose in mg/ kg which i nd’&b%gesm@!ﬁe&!emslecqhﬁwﬁﬁéf fgmmm‘?ﬁcﬂt ggréi g{“ﬁﬁr@ Bedermn,
cal cul ated by A4 ' ' j i

bt ainod for SORT (nubfid il g At bafindl VNG BPTTTRY COX-2 YRrfeh

The anal ggsi C epgjrhe/ froh dvée plicdnts)! Htachiddricacid(6 Y foh €0Ed| 4 nMiforhCOK-s

test. Thirty mnutes after the intra-articular admnistration of 10%
aqueous kaol i 1) is addedstosthe seAction mefimmyanghineybation Ay carried ot fog Sominufss at; 5

rate of 1 .n/ J2%(‘-’)0.9 {xﬂxei ihdubation has ended, the enzymatic reaction is stopped by the
addition of 1 N HCI and the PGE2 produced is determined by EIA.
The results are expressed as ICso, the concentration in nM which
10  corresponds to 50% inhibition of the maximal enzymatic activity on the COX-1
and COX-2 (n= 1 to 4 determinations).

15

20

25

30



animal s per dose). The results are expressed as DE[err], the dose in ng/kg

whi ch i nduces 50% decrease of the nmaxi num quotation in the control
bat ch, calculated 25 by |inear regression. 30
82 Exanpl e Anti-inflammtory activity Anal gesi ¢
activity 84D err] (no/ kg) DE[ err]
(mo/ kg) 4 (E isoner) 1.8 7.6 5
8 (E isoner) >30 8 and 65 3.7
2.1 (Z isoner) 13 (Zisomer) . 3.9
14.1 18 (Z isoner) >30 — _ 6.1 10
23 (Z | somer) Example COX-3 Inhibition | COX-1 Inhibition |- 2 Selectivity28 ([
i somer) 0.1 : 26.1 31 (Ei soner
3.1 ' 1HCsg (nM) 34 ( ECsc(oME) ) COX-1/COX-2 ratio
38.8 IB-—(Z—i-—serpr) 30 >36—15
54 (Z isomer)| 4@ | 6Hgt46(@=3) >300000 {5 g >45 5o |
i soner) . +95 29: 7Oohq 1Tsonef)
55 5 [8or65@) 188%%5 75 13}875s6r§r%r ¥ 4.6
80 (Z isoner) 4.8(n=4) (n=4) .8 85 (E
| soner) =30 =30 90—{(L—+sofed)
17.2 o6 (1B {Bomgr) 610 1.6 >100,000 >164 ¢ g
18 (Z) 132+32(n=2) 73200 555
23 (E) 627 > 100,000 > 159
10 28 (E) 18354 > 10,000 >0.5
31 (E) 780 > 100,000 > 128
34 (E) 694 > 100,000 > 144
49 (Z) 418 > 100,000 >239
54 (Z) 710 > 100,000 > 141
15 60(E) | 296+107(n=2) 81000 274
70 (Z) 225 > 100,000 > 444
80 (2) 518 > 100,000 > 193
85 (E) 350 > 100,000 > 286
90 (Z) 458 > 100,000 >218
20
95 (Z) 205+35 309500 + 27500 1510
n=2) (n=2)
100 (Z) 166 62000 373
125 (Z) 60 2525 + 1312 42
n=2
05 0=2)
130 (Z) 131+19(n=2) 45730 349
135 (2) 245+76 (n=2) 19700 80
143 (Z) 73 12700 : 174
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100 (Z isomer) 3.6 25 125 (Z isoner) 1.8

8.5 130 (Z isoner) 2.0 2.4
135 (Z i somer) 3.3 6.1 143 (Z
| soner) 0.7 6.4 30

83 | nhi bition of the COX-1 an®5COX-2 enzymatic activities

The test nolecule is preincubated for 10 mnutes at 25[err]C wth 2 U of
COX-1 (purified enzyne fromram sem nal vesicles) or 1 Uof COX-2 (purified

5 enzyne fromewe placenta). Arachidonic acid (6 [err]Mfor COX-1, 4
[err]M for COX- 2) is added to the reaction nmedium and incubation is
carried out for 5 mnutes at 2TOLERANCHEen i ncubation has ended, the
enzymatic reaction is stopped by the addition of 1 N HC and the PGE2
produced is determ ned by ElA The results are
expressed as | Al concentration in nMwhich 10 corresponds to
50% i nhi bi ti on&%ﬁhf]ﬁglelr‘%%fhal enzymatic activity on the COX-1 P and

COX-2 (n=gl to 4 det er nThatgastfis)tolerance is $fudied on Chafles River rats of the CD
strain weighing between 110 and 150 g. The animals are placed on a water diet 24

h prior to oral administration of the product or the vehicle only at a rate of 1

ml/100 g (n = 6 animals per dose). Six hours after administration, the animals are

sacrificed and the stomachs are removed and opened along the large curvature.

10 The -number of haemorrhagic puncta and sulci per stomach, identified
macroscopically, makes it possible to establish an ulceration index (0: no lesion, 1:

1 to 2 lesions, 2: 3 to 4 lesions, 3: 5 to 8 lesions, 4: 9 to 16 lesions, 5: more that_l

17 lesions) and to estimate the 50% ulcerigenic dose (UD50 = dose inducing 4 to 5

lesions, expresséd in mg/kg).

15
Example UDs5¢ (confidence limit)
mg/kg
4 (E isomer) > 1000
8 or 65 (Z isomer) > 1000
20 125 (Z isomer) | > 1000
indomethacin 8.3(5.8-11.8)
TOXICOLOGY
25

The first toxicology studies performed show that the products of the
Examples do not induce a deleterious effect in the rat after the oral absorption of
doses ranging up to 300 mg/kg.
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25 30 '
G2 mmien QoL It | Seestivty llllllljlulliﬁTIili’ELljl

+ 46 (n = 3) >300, 000 > 445 5 8 or 65 (Z) 182 +25
171875 +22193 944 86 (=4 (n =
13 (2 610 > 100, 000 | > 164 18 (Z)
132 + 32 (n= 2) 73200 555 St . 627
> 100, 000 > 159 10 28( Eppams | THEsSHE! G 10, 000
> 0.5 31 (E) 780 | > 100, REBLACED > 128
34 (E) 694 > 100, ooo - S 49 (2)
418 > 100 54 (2) 710

> 100, 000 Dmgdmethyhdeneﬁw @E!)Watlvewélarﬁcmwt in shat they are fpq0
274 70 225 > 100, 000 > 444
80( 2) eeifll formula (1): °2° 100, 000 > 193 85(E)
350 s > 100, 000 > 286 90 (2) 458

> 100, 000 > 218 .

10

in which:

the rings A and B independenfljr are:
- a phenyl radical,
- a naphthyl radical,

- a radical derived from a heterocycle comprising 5 to 6 members and possessing

15

from 1 to 4 heteroatoms, or
- a radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon
20 atoms;
at least one of the substituents X, X,, Y, or Y, is necessarily:
- an -S(O)n-R group, in which n is an integer equal to 0, 1 or 2 and R is a lower
alkyl radical having 1 to 6 carbon atoms or a lower haloalkyl radical having 1 to 6
carbon atoms, or
o5 - an-SO,NH, group;
and is located in the para position,
the others independently being independently:
- a hydrogen atom, |
- a halogen atom,
30 - alower alkyl radical having 1 to 6 carbon atoms,
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(22 ) 95(2) (n - 2)205 + 35 100 (2) 309500+ 21220 | ”lll"ﬂmﬂw})"||s||“|||

373 125( 2) 60 2525 +1312 42 "25

(125:( 2 245 13%2% 2) b 129(78;872) THIS SH%STE}'QL\SOBEEN- 143 (%19
+ n= _ .

73 12700 174 L.zg. REPLACED

85 TOLERANCE Gastric

tol erance: 5 . . The gastric tolerance is studied on Charles
River rats of Tﬁgn%gromethylr F%iﬁrwei ghi ng between 110 and 150 g. The
animal s are pl ﬁ&ﬁﬁvé?'()—&lk?ﬁaﬂfcaldiaﬁhgﬁ‘ko6carbod'atah§,0r to oral adnministration
of the product or the vehicle only at a rate of 1 m./100 g (n = 6
ani mal s per doeegvenSi x hours after adm nistration, the animals are

Curvature. 10 TheonaNbg obi Aol Ro P EmPRMBRERS Bt i 1 7 O e,

i dentified magr gscQp| I | Jra-pOSSi bl € to establish an

ul cerati on5i ndex (Ogl’ﬁg’ﬁégﬁﬁir}?mfsﬁhaﬁwé{e't 02 lesions, 2. 3to 4 |esions,
3: 5 to 8 |esioppydrbgePatoth, 16 | esions, 5. nore than 17 l esions) and
to estimate the 56%u| cerigenic dose (UDerr] = dose inducing 4 to 5 :
| esi ons, expresaddlogen atgfkg). 15 Exanpl e

#5} Egr] (confi 9§Tgv$erla5kr§r‘1}2dical ha‘ﬂ“%lgtqgﬁfk?‘)‘ atoms, > 1000

8 or 65 (Z | soDgldwer haloalkyl radical havingOf® 6 carbon atoms, or
10 - an aromatic radical selected from the group consisting of phenyl, naphthyl,
thienyl, furyl and pyridyl;
or even
RR, or R;R, are an oxygen atom, or even
R, R, or R,R,, together with the carbon atom to which they are attached,

15 form a saturated hydrocarbon ring having from 3 to 7 carbon atoms.

2. Derivatives of formula (I) according to claim 1, characterised in that:
the rings A and B independently are:
- a phenyl radical, |
20 .a naphthyl radical,
- a pyridyl radical,
- a furyl radical,
- a thienyl radical, or
- a cyclohexyl radical;
25 at least one of the substituents X1, X2, Y1 or Y2 is necessarily an SCH3,
SO2CH3 or SO2NH?2 group,
the others independently being:
- a hydrogen atom,
- a halogen atom,

30 - a lower alkyl radical having 1 to 6 carbon atoms,

This Sheet Has Been Replaced
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TOXI COLOGY 25 The first toxicol ogy studies i

that the products of the Exanpl es do not induce a deleterious effect
in the rat after the oral absorption o8 doses rangi ng up to 300

ng/ kg. 30 86

CLAI M5 1. Diarylnethylidenefuran derivatives, characterised in
that they are of . .o la (1): 5 [err] i n which:
10 t he 'raitﬁg'goxﬁﬁ{alﬁ{ﬁbdlic%gendently are: - a phenyl radical,

- a naphthyl radjlewks O-alky! radical R\ Blo 6 edrbugatobispm a het erocycl e

conprising 5 to 6 nenbers and possessin from1l to 4 heteroatons, or
15 - a radical de®IRERreADAKYSCHALQM;AL lgd hydr ocarbon ring having from3 to

7 carbon R3,R4 independently are a hydrogen atom or a lower alkyl radical having 1

5 to 6 carbon atoms.

3. Derivatives according to claim 1 or 2, characterised in that the ring B is a
pheny! radical.

10 4. Derivatives according to claim 1 or 2, characterised in that the ring Ais a
phenyl radical or a pyridyl radical.

5. Derivatives according to any one of claims 1 to 4, characterised in that
X1 is a 4-SO2CH3 group or a 4-SO;NH; group, and X2 is a hydrogen atom.
15 |
6. Derivatives according to any one of claims 1 to 5, characterised in that
Y] is a fluorine atom, a chlorine atom or a methyl radical, and Y2 is a hydrogen

atom, a fluorine atom or a chlorine atom.

20 7. Derivatives according to any one of claims 1 to 6, characterised in that

R1R2 are an oxygen atom and R3 and R4 are each a hydrogen atom.

8. Derivatives according to claim 1, characterised in that they are selected

from the compounds of formulae:
25

(E)-3-[1-(4-fluorophenyl)-1-(4-methanesulphonylphenyl)methylidene]-dihydro-

furan-2-one

30



at ons;
phenyl

radi cal

; at | east one of rings A and B necessari
i , at | east. one of the substi tuent\emlm ', H ﬂl ”“,
Y[err] or Y2 is necessarily: 20 - an -S(On-R group, in S

integer equal to O, 1 or 2 and Ris a |ower al kyl radical haV| ng 1to
6 carbon atonms or a | ower hal oal kyl ra89cal having 1 to 6 car bon

at ons, - an - SO2NH2 gr oup; and is located in the para
position on the phenyl radical 25 represented by A or B, t he
ot hers i ndependently being Irdi'ga ndent|y: - a hydrogen atom - a
hal ogen at om - a lowe % cal having 1 to 6 carbon atons, 30

- atrifluoronethyl radical, or
6 carbon atons,

@ a lrewer O al kyl radical having 1 to

or even

87 X err] and X2 q it and Y2 -are a net hyl enedi oxy
group; and Rerr], o R3 &nhd R4 independently are:

- a hydrogen atom .- a haI oé:en atom 5 - a lower alkyl radical

havi ng | 6 carbon atons, . - a |lower hal oal kyl radical having 1 to 6
carbon atons, or - an aromatic radical selected fromthe group

consi sting of
even 10

Pbﬁm[% -(4-'&%?6}111\913«1) 1-(4-metﬁiikﬁﬂpﬁonylﬁaﬂérb9t)nﬁﬂ@haéﬁ ditlydro- or

R err] R3R4 are ‘an 0Xxygén atom of even

Rlerr],R2 or Rﬁn‘an—]Z-cR{eerr] together with the carbon atomto which they are

at t ached,
at ons.

10

15

20

25

30

forma saturated hydr ocarbon ring having from3 to 7 carbon

O,
SR

Cl

CH,SO,

. (Z)-3-[1-(3,4-dichlorophenyl)-l-(4-methanesulphonylphenyl)methylidene]-dihydt'o-

furan-2-one

CH,SO,

Cl

Cl

(Z)-3-[1-(6-chloropyridin-3-yl)-1-(4-methanesulphonylphenyl)methylidene]-
dihydro-furan-2-one

CH,SO0,




2. Derivatives of formula (1) according to claim1l, characte
the rings A and B i ndependently are: - a phenyl radllc[aﬂﬂm Il I“ ﬁma"l“'
napht hyl radi cal, - a pyridyl radical, o= e ra

- a thienyl radical, or - a cycl ohexyl radical;

| east one of the substituents X err], 982, Y[err] or Y2 is necessarily an
SCH3, SAerr]CH3 or SO err] NH2 group, the ot hers

i ndependent |y bei ng: - a hydrogen atom - a hal ogen atom

sa. | O A f@#w%ﬁléﬁé’%%ﬂﬁ 21?%639@!‘?@ Pififthe)-methyl]-benzege Kyl

radi cal havi n@huﬂphbﬁaxﬁldéar bon at ons; R err] R2 are an oxygen
atom and R3, Rl err] independently are a hydrogen atom or a

| ower al kyl radical having 1 5 to 6 carbon atons. 3.
Derivatives according to Cla'ml}gﬁs characterised in that the ring Bis
a phenyl radi cal . 240 ivatives according to claim!|

2, char cterised in that the ring A phenyl radical or a

pyr| dyl di cal . 5. Deriv ordi ng to any one of

cl ai ns 1 to 4, characterised in that X[ero] is a 4-S2CH3 group or a
4- SO2NH2 group, and X2 is a hydrogen 8{

(Z)-4-[(3-fluoro-4-methylphenyl)-(2-oxo-dihydro-furan-3-ylidene)-methyl]-

10 benzenesulphonamide

H,NSO, O
=0
(J 3

15 CH,

F

9. A process for the preparation of the compounds of formula (I) according

to any one of claims 1 to 8, characterised in that it comprises the reaction of a

20 ketone of formula:
X,
a4
(o)
A
25 Y

in which A, B, X1, X2, Y1 and Y2 are such as defined in claim 1,

with an alkyl succinate of the formula

30



6. Derivatives according to any one of clains 1 to 5 characte rised in

Y[err] is a fluorine atom a chlorine atomor a nethyl radl ﬂl‘ll”ﬂl

i s a hydrogen

atom a fluorine atom or achlorlnea -

7. Derivatives according to any.one of clains 1 to 6, charlacterised in
Rlerr]R2 are an oxygen atom and R3 an®1R4 are each a hydrogen atom
8. Derivatives according to claiml, characterised in that they are

sel ected

fromthe conpounds of formulae: 25 (B)-3-]1

-(4-fluorophenyl)-1 -(4-nethanesul phoeﬁLp&&%.l ) met hyl i dene] - di hydr o-

f ur an- 2-one

30

- (4-chl orophenyl ) - 1- ( 4- net hanesul phony| Qhena/l') met hyl i dene] - di hydr o-

f ur an- 2-one

10

15

20

25

30

in which R’ is a lower alkyl radical having 1 to 6 carbon atoms, optimally an ethyl
radical, according to the conditions of the Stobbe condensation reaction, in the
presence of an alkoxide, in particular sodium or potassium tert-butoxide, or a
hydride such as sodium hydride in an alcohol solvent such as tert-butanol or an
aromatic solvent such as toluene, the choice of the condensation agent and the
solvent making it possible to orient the reaction towards a particular isomer, to

give the acid ester derivatives of formula:

in which A, B, X, Xz; Y, and Y, are such as defined in claim 1; the selective
reduction of the acid function of the above ester acids, for example by the action of

a borane in tetrahydrofuran, leading to the ester alcohols of the formula:

in which A, B, Xj, X, Y; and Y are such as defined in claim 1,
and then cyclising these ester alcohols by heating for example in toluene in the

presence of paratoluenesulphonic acid.

[err] 5 (2)-3-

t hat
i
that

[1



[err]

(2)-3-[1-(3,4-dichl orophenyl)-1-(4-net hanesul phonyl phenyl )|

dro- 15 furan-2-one [err] (2)-3- - (6-chlorgpyridin-3-yl)
- (4- et hanesul phonyl phenyl ) net hyl i dene£ Tg|g1§qupf fHASaBEEN Pne 25

[err] 30

(2)-4-[(4-chl orophenyl) - (2-oxo-di hydro-fur R RLAGED hyl ] - benzene

sul phonam de

10

15

20

25

30

10. A pharmaceutical composition, characterised in that it comprises a
pharmaceutically effective amount of at least one compound of formula (I) as
defined in any one of claims 1 to 8, optionally incorporated in a pharmaceutically

acceptable excipient, vehicle or carrier.

11. A pharmaceutical composition with-anti-inflammatory and analgesic
activity, characterised in that it contains a pharmaceutically effective amount of a
compound of formula (I) as defined in any one of claims 1 to 8, optionally

incorporated in a pharmaceutically accepté,ble excipient, vehicle or carrier.

12. A pharmaceutical composition useful in the prevention of cancer, in
particular adenocarcinoma of the colon, in the prevention of neurodegenerative
diseases, especially Alzheimer's disease, in the prevention of stroke and epilepsy,

and in the prevention of premature labour.

13. A pharmaceutical composition according to claim 10 or 11,
characterised in that it is in the form of gelatine capsules or tablets containing a
dose of 1 mg to 1000 mg, or in the form of injectable preparations containing a

dose of 0.1 mg to 500 mg.
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Y2 are such as defined in claim1, wi th-an al kyl succinate of the
formula 30 91
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Furan diarylmethylidene derivatives of formula (I) :

10
15 . L. . . . -
' and the therapeutical use thereof, particularly as anti-inflammatory and antalgic
medicaments are disclosed.
20
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22 - 11. A pharmaceutical composition with anti-inflammatory and analgesic
actiwty, characterised in that it contains a pharmaceutically effective amount of a
cdmpound of formula (I) as defined in any one of claims 1 to 8, optionally
incorporated in a pharmaceutically acceptable excipient, vehicle or carrier.

10

12. A pharmaceutical composition useful in the prevention of cancer, in
particular adenocarcinoma_of the colon, in the prevention of neurodegenerative
diseases, especially Alzheimer’s disease, in the prevention of stroke and epilepsy, and
in the prevention of premature labour, characterised in that it contains a

15 pharmaceutically effective amount of a compound of formula (I) as defined in any one

of claims 1 to 8, optionally incorporated in a pharmaceutically acceptable excipient,

vehicle or carrier.

13. A pharmaceutical composition according to claim 10 or 11,

20 characterised in that it is in the form of gelatine capsules or tablets containing a

. dose of 1 mg to 1000 mg, or in the form of injectable preparations containing a
dose of 0.1 mg to 500 mg.
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W, Formula (I)
in which:
10 the rings A and B independently are:
- a phenyl radical,
- a naphthyl radical,

- a radical derived from a heterocycle comprising 5 to 6 members and possessing
from 1 to 4 heteroatoms, or

15 - aradical derived from a saturated hydrocarbon ring having from 3 to 7 carbon
atoms;

at least one of rings A and B necessarily representing a

hen
at least one of the substituents X X5, Y, or'Y, is necessarily:

20  -an -S(O)p-R group, in which n is an integer equal to 0, 1 or 2 and R is a lower
alkyl radical having 1 to 6 carbon atoms or a lower haloalkyl radical having 1 to 6
carbon atoms, or | ;

- an -SO,NH,, group;
and is located in the para position on the phenyl radical
25 _represented by A or B, '
the others independently being independently:
- a hydrogen atom,

- a halogen atom,

- a lower alkyl radical having 1 to 6 carbon atoms,
30 - atrifluoromethyl radical, or

- a lower O-alkyl radical having 1 to 6 carbon atoms,

or even '
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XjandX,orY and Y, are a methylenedioxy group; and
Rj, Ry, Ryand Ry independently are:

- a hydrogen atom,

- a halogen atom,

- a lower alkyl radical having 1 to 6 carbon atoms,

- a lower haloalkyl radical having 1 to 6 carbon atoms, or

- an aromatic radical selected from the group consisting of phenyl, naphthyl,
thienyl, furyl and pyridyl;
or even

R,R; or RyR, are an oxygen atom, or even

Rp,R; or RyR,, together with the carbon atom to which they are attached,
form a saturated hydrocarbon ring having from 3 to 7 carbon atoms.

2. Derivatives of formula (I) according to claim 1, characterised in that:
the rings A and B independently are:
- a phenyl radical,
- a naphthyl radical,
- a pyridyl radical,
- a furyl radical,
- athienyl radical, or
' - a cyclohexyl radical,;
| at least one of the substituents X1, X2, Y1 or Y2 is necessarily an SCH3,
SO2CH3 or SO2NH7 group,
the others independently being:
- a hydrogen atom,
- a halogen atom,

- a lower alkyl radical having 1 to 6 carbon atoms,



