-1- 2238310 TITLE: Sel enophen Derivatives DESCRI PTI ON The invention
relates to selenophen derivatives, to a process for their "preparation
and to pharmaceutical conpositions containing them =Ehs daisentdon

provi des sel enophen derivatives of the formirae: [err] and‘ggd
t heir pharmaceutically acceptable salts. The invention further provi®es

a process f

t he process c

gigzhggnpreparatipn of the sel enophen derivatives X and X,

=ng brom nating 9, 10-di hydr o-4H benzol[ 4, 5] -

cycl ohept a[ 1, 2Selenbpheph®erdvatd vesacti ng the resul tant
9, 10- di br ono- 35ERERE di]cycroﬁepfal1,2-b]se|enophen-4- -one wi.th net hanol
and treating t- %W th a strong i norgani c base, reacting the

resul tant m xtthe dfnwentien relates to selenophen derivatives, to a
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] L. e, denethyl ating an ydrati ng
fPEpaRd tirns. Kentadning 1theBny| - 4- piperidyl)-9- and
[ 1, 2- b] sel enophen and separating the
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and

and their pharmaceutically dcceptable salts.

The invention further provides a process for the
preparation of the selenophen derivatives X and XI, the
process comprising brominating 9,10-dihydro-UH-~benzoll4,5]~
cycloheptali1,2-blselenophen-U-one, reacting the resultant
9,10-dibromo-3H-benzol[l4,5]cycloheptal1,2-blselenophen-Ui-

~one with methanol and treating thé product with a strong
inorganic base, reacting the resultant mixture of 9- and
10-methoxy-U4H~-benzo[4,5]cycloheptal1,2-b]lselenophen-l-one

with a 1-methyl-Y4-piperidinylmagnesium halide,
démethylating and dehydrating the resultant mixture of
f-hydroxy-U4-(1-methy  -U-piperidyl)-9- and 10-methoxy-

-benzoll4,5]cyclohe; _1,2-blselenophen and separating
the resultant cdmpc .ds. '

This process 1is 1illustrated by the following reaction
scheme:



i- 2 - VI Br Br. NBS VI 1) MeOH, [err] 2) KOH [err] 3 -4- The
bromnatlon - is, preferably ef fected ‘W th a stoichionetric
“excess of N-brom)sucm nimde in'an inert aprotic solvent such as carbon

stetrachl ori de. ' The reaction may-beg effected under reflux in the
preserce of a peroxi.de, preferably di benzoyl peroxide. The reaction with
met hawol is suitably carried out under refl ux. The strong inorganic
base is then added, preferably in excess. Pot assi um hydroxi de is
suitable as the base. Cont i nued heati ng, e.g. at 60-[err],
facilitates the conpletion of the reaction. The Gignard conmpound used
to introduce the piperidyl group into the nolecule is preferably
1- net hyl - 4- - pi peridyl magnesi um chl ori de. It is desgé ably used in
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stoi chionetric excess. This reaction may be conducted at ambient
tenperature in an aprotic solvent such as tetrahydrofuran. Denethylatlon
and dehydration may be effected by heating with hydrochloric acid at abaut

[err]. . Separation of the compounds X and XI may be by chromat ography.

The starting material for the above descrihed process accordlng tothe -
invention, that is 9, 10-di hydro-4H ko
- benzol 4, 5]cyc|ohepta[1 2- b] sel enophen-4-one VI, may be prepared from
o- met hoxycar bonyl benzyl -tri phenyl - phosphoni um :brom de I and

2-fornyl - sel enophen Il -according to the follow ng reaction schene:

-4a- [err] -5- These steps are fully described in Exanples 3 to

6 hereinbelow;, the invention is not Ilimted to this particular

met hod for the preparation of conpound_VI. The process of the invention
comences from conmpoundVY¥EI howgpeygr pregared. The conmpounds of the -
invention are of interest for their - H@F@lc activity, which has been
found to be greater than that ofcteseky rnlateqegonpound%3§uch as

O
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are described .in French Patent No. 2085695. The invention
accordi nglys al so provi des a pharnmaceutical conposition conprising a

sel enophen deri vative according to-the invention or a pharnaceutically
hcceptabl e salt thereof 'in adm xture with a4pharmaceutical ly acceptabl e

di luept . or carrier. Exanples 1 to 6 bel ow describe the preparation of the
sel enophen derivative VI, which is the starting material for the process
according to Thee briomigratiiom is pitef el ni ngeEfanpleds i Iwithrata

the invention. %Wi%ngeﬁ*ib'@t QQ{%’QQV Q?nyﬁ.ttﬁwag&éérﬁmwheﬁmi Ylert
brom de | 0O-nethoxycarbonyl benzy brom de. 'S conventi ona
reaction will rRRrIdF uraHeredesFuded. asxaanor stebraghleridpophenThe

Th: s ‘Cﬁrmounﬁ re\mh icmaiwﬁlsle egreetga _u\-{kj![eﬁ-”ﬁeqfldia?ﬁ% ﬂf(i:élc i)neaeﬁeggbf
sel enophen, phosphorus, oxychl ori and, di ne for e : i's
conventi onal FE§FHQﬁ+QﬁﬂIpqﬁﬁeQéi#XM4$kﬁ“ ?Qéggge{err] = 88C, yield
82% -6- EXAMPLE 3 (Z+E)-2-(o0-net hoxycarbonyl styryl)-sel enophen |1}t To
a suspension of et hoxycarhb | benzyl - tr.i fﬁ yl - honi u
brom de 1 (30 g LS00 aLh RPeBKnary Lo e EEE Bk aSaern
prepared sodi umeféttoxi de The strong inorganic base is then added, :
preferably in excess. Potassium hydr'oxide_ii.s_ suitable as
the base. Continued  heating, e.g. at 60-90°C,
facilitates the completion of the reaction.

The Grignard compound used to introduce the piperidyl
group into  the molecule 1is preferably 1-methyl-4-
—piperidylmagnesium chloride. It ie desirablf'used in
stoichiometric excess. - This reaction may be conducted
at . ambient temperature in an aprotic solvent such as
tetrahydrofuran.

Demethylation and dehydration may be effected by heating
with hydrochloric acid at about 100°C. Separation of
the compounds X and XI may be by chromatography.

The starting material for the above described process
U according to the invention, that is 9,13-dihydro-4H-
. ~-benzo[4,5]cycloheptal1,2-blselenophen-lU-one VI, may be
prepared - from o-methoxycarbonylbenzyl-triphenyl-
phosphonium bromide I and 2-formyl-selenophen 11

according to the following reaction scheme:



(7 g; 0.13 nol). The red solution was stirred for 0.5 hour at:the sanme
tenperature and 2-fornyl -sel enophen Il (12 g,75 mmol) in 35 mM DM was
added dropwi se at [err]. The solution was stirred for 1.5 hours” at room
tenperature. Ilce and dilute HO (15% -were added and the m xture was
extracted with diethyl ether. Partiatd4atinmination of diethyl ether was, /;
followed by filtration of [err]. The filtrate was evaporated and the
resi due was extracted several tines with hexane. Elimnation of hexane
gave |IIl as a viscous product, a Z + E mxture (17.5 g, yield 80%. IR
(cm1l): 1720 (C=O; 1620 (C=0 1600 [err]; 1570 (sel.enophen) [err]
(60 MHz) TMs [err]: 7-8.1 (m 9H); 3.95 (d, 3H, [err] Z/E = 2.5) TLC rf:
0.76 ([err]/MeOH, 95: 5 V/V) EXAMPLE 4:

(Z+E) - 2- (0- car boxyst yryl ) -sel®nophen IV 10 g (36 mm
with 150 i of aqu ag,i-(m%wr at 80-[err] over
Aci dification ang ction with diethyl ether and +adn gave |V as
aZ+ Emnmxture 6.8 @& yield 71% . up 134C - TLC rf>g@ 433 ([err]/MeOH; 95:.
5; V/V) IR [errIRNN3549, - 3000 (OH) (chelate) 1690 (C= O; 1620 (C=O; -
1600 [err]; 1570 (S¥l enof@g@H,HNVR 60 MHz, [err] _

f I6I were stirred
W -’

. -
CH = CH Se <
MeONa, DMF) \ /
CO,CH, *
11X
- CH =.CH Se
oH - - .
S Y N
-co,H -
. Se
| | CH,—CH,
Na, Hg \ /
—_—
Cco,H

PPA 3 VI



ferr]: 11.65 (1H, OH); 7-8.1 (in, 9H EXAWPLE 5:

2- (o- car boxyphenet.hyl ) - sel enophen V Sodium (4.7 g) was nelted in dry
toluene (20 m) then mercury (225 g) was skowy added with stirring and
‘the mixture was heated at [err] for 30 nmin. After elimination of toluene,
t he sgdi um amal gam was heated at- [err] and a solution of IV (12 g) in

et handT 95 (130rhe9e west eqsislecareVi g‘muﬂgusdeslcrliibleg waa cmaainpmed f3>r to haur

at the sane ter;Fee!r@{Atheelow Eﬁ?ryl\%}s{]tl can% ’no\ﬁ’aShlh this

et hanol . The solUtion was oo ) t ter%d
t hr ough actuvammh@mhmcomthouhefom | hrent @rams”aatmodufoéd wmwpund VI.

concent rat ed Hal angled s obied S {Vd-AIHh dinhestad i ug B6aBalnd it

(8.5 g, yield 709 0.36 (|err
3100 - -2900 (C}B°W%9EN%ReBreHEE&ﬂ((>() 1600 [err]; 1570 (sel enophen) 1HNNR
60 MHz [err] (TMS) [err]: 11.95 (1H, CII}ﬂ; 7-8.2 (n] 7H); 3.3 (larg.

el no- phen - e ORPRTRAR  BFe EBE A0TGTOr 4RI ot broP FET S8R G LOPPAPeAtY
30 m of xyl enecamas-dkbérghiat detivitng Vw&Bc@) has ableen. foun8- to be
- greater than that of closely related compounds such as
are described in French Patent No. 2085695. The
invention accordingly also provides a pharmaceutical
composition comprising a selenophen derivative according
\.; to the inveotion or a pharmaceutically acceptable salt
thereof in admixture with a pharmaceutically acceptable

diluent or carrier.

_Examples 1 to 6 below describe the preparation of the
selenophen derivatiée VI, which is the starting material
for the process according to the invention. The
- remaining Examples illustrate the invention.

EXAMPLE 1 _
o-Methoxycarbonylbenzyl-triphenylphosghonium bromide I

O-methoxycarbonylbenzyl bromide. This conventional
reaction will not be further described.

EXAMPLE 2

2-formyl-selenophen II

This “compound was prepared by the Vilsmeier-Haack
reaction from selenophen, phosphorus okychloride and
dimethylformamide = (DMF). This conveptional .reaction
will not be further described. E10-= 88°C, yield 82%.




The stirring was continued for 1 hour at [err], then the m xture was poured
on ice. After extraction with toluene and washing wi th aqueous NaOH (30@@
then with water, the organic phase was dried [err] and evaporated. The’
brown residue was chromatographed on silica gel colum (eluent petrol eum

et her/diethyl ether (PE/E) 95: 5, then 807 10) and gave VI (5 g, yi-el d. s
67% . TLC rf: 0.42 (PE#E 70: 30) IR [err]: 1630 (C=0): 1600 (C=C [err]y;
1530 (sel enophen) [err] 60 MHz [err] (TM5) 6: 7.2 - 8.1 (m 6H); 3,2 (larg.
sing., 4H, [err]) EXAMPLE 7: '
9, 10- dlbronD 4H benzo[ 4, 5] cycl ohept a[ 1, 2- b]-sel.eno- phen-4-one VI A mixture
of VI (4.6 g, 17.4 mmol), 57 m of dry [err], N-bronp-succinimnde (6.6 g
36 nmol ) and di benzoyl peroxide (0.3 g) was refluxed for 3 hours with
stirring. Succinimde was filtered off and washed with [err] and the
filtrate was elimnated. The crude product obtained VII was worked

up Wi thout purification. IR [err]: 1640 (C= 0); 1595 [err]; 1540

- (sel enophen) 1HNMR 60 Mz CDC1l3 (TMS) 6: 7-8 (m 6H); 6.05 (g, 1H, CHBr);
5.6 (g, 1H, CHBr) EXAMPLE 8: 9- and 10- nmet hoxy-4H benzo[ 4

;5]cyclohgggqﬁﬁmgqp - sel enophen-4-one VIII (as a n1xture) A sol ution of

crude pro n net hanol was, I efluxed w sfirrin for 6 hrs.
Then KEH i@igi:&ESB;gethoxycar on{ggtyryll-selenophen I { 9

To a suspension of o-methoxycarbonylbenzyl-trlphenyl-
phosphonium bromide I (3% g, 75 mmol) in 150 ml of dry By
DMF, at -4°C, was added freshly prepared-sbdium methoxide A _
(7 g 0.13 mol). The red solution was stirred for 0.5 hour

at the same temperature and 2-formyl-selenophen II (12 g,75

mmel) in 35 ml DMF was added dropwise at -4°C. The 501ution_

was stirred for 1.5 hours at room temperature. Ice and
dilute HC1 (15%) were added and the mixture was extracted

with diethyl ether. Partial eliminatiqn of diethyl ether

was followed by filtration of 4,P0. The filtrate was
evaporated and the residue was extracted several times with

hexane. Elimination of hexane gavé III as a viscous
product, a Z + E mixture (17.5 g, yield 80%).

IR (cm"l): 1720 (C=0); 1620 (C=C):; 1600 (¢): 1570 u
(selenophen) : o

l1HNMR (CDC1,) (60 MHz) TMS
5 7-8.1 (m, 9H): 3.95 (4, 3H, CH, Z/E = 2.5)
TLC rf: 0.76 (CHCl,/MeOH, 95: 5 V/V)

EXAMPIE 4:
(Z+E) -2~ (o-carboxystyryl)—selenophen Iv

10 g (36 mmol) of III were stirred with 150 ml of aqueous
NaOH (0. 5N) at 80-100°C overnight.



iadded and the mixture was heated for 6 hrs. The solid was filtered off at
room tenperature-.and the filtrate was elim nated. The resi due was
chromatographed on silica gel colum (eluent PE/E 98: 2 then 95: 5) and
yielded 2.52 g of VIII (50%o0n the two steps). -9- mp.: [err] (MeOH)
TLC. Q.22 (PE/E 70: 30) ratio 10/9 = 1=76 +R [err]: 1580 (C:O); 1600 (C=0);
1540 (sel enophen) 1 [err] 60 MHz [err] (TI\/B) 6: 8.65 (d. 1H, H Se); 8.25
(m. 1H, [err] .6 (Mm 4H, J.err (large sin

(1 arge sind cgd an EXAF\?F‘LEQJ2 réP-cfﬁFcﬁ“bxy g réﬁﬁnxlil pFEEF:deP%’GQ-

and 10- net %oriﬁ:ﬁl@[ 6& IVCéQhsza-[-1E2mbi<ﬁﬁkénQBh8ngl XyAedd guiggn of

4vv;2 | g(rjgeé-"lnﬁ?b% S gﬂ‘r& n?% ﬁ?giﬁﬂi%%? € gT'll_JE)e Eégc{ﬂl 2)n

was initiated by a drop of brom ne, then the mxture was heated at [err]
for 2 hrs. TRt ecmcOdki rBEOQ he BiOOOUr @Hias (chelatd)wi 1691 (C=0F; 1630 a
sol ution of , ALy ) ¢ s, %/jmﬁ d dropw se at room
terrperature c}a/n )t hglgn?(gt{f;r)e V\Z]/g:-’siﬂstﬁ rrle or hrs, then poured in ice and
[err], and Jamm%mdm\zthcbelg]. The organi ¢ phase was washed with water,

dri.ed [err] and) ‘¢5 (15, om): 7-8.1 (m, oH)

EXAMPLE 5:

2- (o-carboxyphenethyl)-selenophen v

Sodium (4.7 g} was melted in dry toluene (20 ml) then
mercury (225 g) was siowly added with stirring grid the
 mixture was heated at 120°C for 30 min. After elimination
of toluene, the sodium amalgam was heated at 60°C and a

) solution of IV (12 g)' in ethanol 95 (130 ml) was added.
Vigourous stirring was continued for 1 hour at the same
temperature. Mercury was decanted, washed twice with
ethanol. The solution was diluted with water (600 ml) then
" filtered through activated charcoal. The filtrate was
acidified with concentrated HCl and the solid was filtered,
washed with water and dried (8.5 g, yield 70%).

| m.p. 118°C - TLC rf: 0.36 (CHCl,/MeOH 95: 5)
/ IR (cm 1): 3100 - 2900 (OH) (chelate): 1690 (C=0);

1600 (¢): 1570 (sélenophen)

luNMR 60 MHZ CDC1, (TMS)

5 11.95 (1H, COOH); 7-8.2 (m, 7H): 3.3 (larg. sing., 4H,
CH,~CH,) -

EXAMPLE 6:
9,10-dihydro 4H-benzo 0[4,5 ]cyclohepta[ 1l,2-blseleno~
phen -4-one vI

A mixture of 30 g of polyphosphoric acid (PPA) and 30 ml
- of xylene was heated at 90°C and V (8 g) was added.



evapor at ed. The resi due was chronatogfapHed on silica gel col'um- (el uent
[err] /MeOH 95: 5 then 90: 10) and gave I X (1.6 g, yield 54% . "TLC rf:
0.22 ([err]/MeOH, 80: 20) IR [err]: 3400 (OH) HNWR 60 [err] [err]: 7- 8.1
(6H); 6.2 (sing | arge, 1H, CH=C-Owe);- 8.4 (1H OH); 3.9 (2 peaks, 3H, ..
[err]); 2.2 (sing, 3H [err]); 1.8 - 2.7 (m 9H EXAWPLE 10: mqﬁ

4- (1- et hyl - 4- pi peri dyli dene) -9, 10-di hydro-4H benzo[ 4, 5] - cycl o-

pent a[ 1, 2Thes e$eroping - sas ecandnued-for X hour ga‘§f 90X Grer thens&deved in
10 m HG m&%@ar@”dwﬂﬁa%?éﬁ énhQ‘d!e.atAfé‘éf] e¥tractiidn i 9gen toll@neAfter

cool i ng, e solufionwas basified wt OH and extracted w<ith err]

The- orgaHPé wAsREng il Hnﬂﬂ?%ﬁﬁﬁepPRﬂmﬁ%RF)AFPP&SW*ﬁhxﬁﬁﬁﬁﬁraE

the resi dge &\1@: HESEUGas ofiaddit mhgsd,ly [aid |dvdpsdtr#0ed ] Theebrowt WIth
[err]/NbCH LC ( rf  Xl: 0.51)

| t
R Lo Peglavé vas | RrERatodtARRGS R, sRbban pek, poL M (et iantoy i1
CDC13 [ er petrblaumm eﬁh&ar/aiétam 4ethé2d,(PE/E) 93]) 5, z:tﬁex( sbng. 10)

and gave VI (5 g, yield 67%).
TLC rf: 0.42 (PE/E: 70: 30)
IR (cm Y): 1630 (C=0); 1600 (C==C (4)): 1530 (selenophen)

lanMr 60 MHz cDcl, (TMS)

§¢ 7.2 - 8.1 (m, 6H): 3,2 (larg. sing., 4H, CH,-CH,)

EXAHPLE 7:
 9,10-dibromo-4H-benzo[ ¢, 5]cycloheptall,2-blseleno-
phen-4~one VII | . '
A mixture of VI (4.6 g, 17.4 mmol), 57 ml of dry ccl,,
N-bromo-succinimide (6.6 g, 36 mmol) and dibenzoylpe:pxide
(0.3 g) was refluxed for 3 hours with stirring. Succinimide
was filtered off and washed with CCl, and the filtrate was
eliminated. _ | :
The crude product obtained VII was worked up without
purification. ' ' _ |
IR (cm™Y): 1640 (C=0); 1595 (4): 1540 (selenophen)
'HMR 60 Mz cDCl, (TMS) NS

5t 7-8 (m, 6H); 6.05 (q, 1H, CHBr); 5.6 (g, lH,CHBr)

EXAMPIE 8:
9= andlo-nethoxy-4n—benzoﬂl5]cycloh_g§a[l,2—bl-
selenophen-4-one VIII (as a mixture)

A solution of crude product VII in'methanol*(so ml) was
refluxed with stirring for 6 hrs. Then KOH (3.3 g) was
added and the mixture was heated for 6 hrs. The solid was
filtered off at room temperature and the filtrate was
eliminated. The residue was chromatographed on silica gel
column (eluent PE/E 98: 2 then 95: 5) and yielded 2.52 g of
VIII (50% on the twe steps) .



v 3H, [err]; 2-2.8 (m 8H, piperidi ﬁe) Product XI: 500 MHz [err] [err]: 8.25
(d, 1H, [err]) 7.25 (m 5H); 4.25 and 3.8 (2 doublets, 2H, CH2-C=0; 2.3
(sing, 3H, [err]); 2.8 and 2.7 (2m 2H, guatorlal Hin aof N; 2.6 and
2.4 (2m 4H, Hin a of C=C); 2.2 and 2.1 (2m 2H, axial Hin [err] of N)
SALTS: FUNARATES Fumarate of Xl XI was di ssolved in absol ute ethanol and

f umar¥c aci ﬁgb ) Xture was heated for few m nutes and al |l owed

to crystalliZ | on, washing with ethanol and drying, pure
fumarate waSIéht aﬂori%l (l?ﬁ:/ff-' 7‘2‘1(3?)er1r§t¥%rrh?é?e ol-¥5Proceeding sinilarly

wWth X - the gt corssa@ppm fLEB0 o €@='€F; 06§ Nedel8nBphbA) ] .
"TOXICI TY The . to%qf:l t)y of the corﬁ:}g;unds o?(the }lsnventlog has been determ ned -

per os, by L}e,mm hegs evecry qemshheir [err] vaI ues are from about 300
ng/ kg. PHARVA Y The s of _the iny lergic
agent s. Howévgggg ‘{: ﬁg%nﬁﬁgﬁq g 5& (m, H1 §at€ya([sm %ound X;
conmpound Xl 6.5 an laxge akhiaygi c1iy al!i-dcugcwronemkst‘iam(malrgm csingi. . 3H,

ant i anaphyl %(ﬁé)c properties. It prevents bronchial asthnma. it is a powerful
hi'st ami ne -

EXAMPLE 9: - .
4-hydroxy-4-(l-methyl-4—piperidyl)-9- and 1l0-methoxy-
-benzol 4,5]-cycloheptall,2-blselenophen IX

\_) " A solution of 4-chloro l-methyl piperidine_(4 g) in dry tetrahydrofuran
(THF) (10 ml) was added dropwise to magnesium turnings covered
with THF. The reaction was initiated by a drop of _'brom:j.ne,.
then the mixture was heated at 70°C for 2 hrs. After
cooling, the mixture was diluted with 40 ml THF, then a

 solution of VIII (2.2 g) in 20 ml THF was added dropwise at
room temperature and the mixture was étirred for 2 hrs,

then poured in ice and NH,Cl, and extracted with CHC1,.
The organic phase was washed with water, dried (Na,S$0,) and

evaporated. The residue was chromatographed on silica gel
column (eluent CHCl,, CHC13/MeOH 95: 5 then 90: 10) and
gave IX (1.6 g, yield 54%).
TLC rf: 0.22 (CHCl,/MeOH, 80: 20)

. IR (em™Y): 3400 (OH)

| ‘HNMR 60 MH, cDCl, . |

§: 7-8.1 (6H): 6.2 (sing large, 1H, CH=C=—OMe); 4.1 (1H,
OH): 3.9 (2 peaks, 3H, OCH,); 2.2 (sing, 3H, NCH;): 1.8 -
2.7 (m, SH)

EXAMPLE 10:

4—(1—nethy1-4-p1pet:.dyl:.da:e)-9 lO-dJ.hydro—ﬂ-l-benzoM 5]-cyclo--
pentall, 2-b]selmophen—9—one X and -10-cne XI

1.2 g of IX were dissolved in 10 ml HC1l (3N) and heated for
-1 hour at 100°C with stirring.



and oval bunmi ne antagonist, and has’ been conpared with ketotifen in
pharmaceutical tests which are summarized as follow. 1*) Inhibition on

oval bum ne i nmum bronchospasme In the oval bum ne-induced bronchospasmin
anaest heti zed passively sensitized gui nea-pi gs,  conpound X -and
ketotifen, adm nistered 1 hour beforeg tlbe'_i nj ection of oval bum ne, i nk¥bit
t he bronchoconstriction (>90% in a doSe- dependant manner respecti vel'y
with following [err] (P.O) conpound XI: 5.72.[err] Mkg ketotifen: '
9.4l [err j eMekg ébogéﬁg”g/ JEﬁeSI gnﬂ?QEng/vﬂh ( %ag:\)ﬁié&‘ewﬁ't'?xetkﬁoﬁt 'Whe shows

t hat t he conmpou | cant | inhib
br onchocordtriagtesh widh aFHGlisst eThE 1°¥SaEé°hoHF§sebeY’BFe Q)?/%?‘E)urﬂ%

injecti oneﬂiaiieiaﬁm sagnffagRnthyomditiodiraphiyncodr eéhehocdsisdié Caoa \when
adm nistered 1 to 3 hours before ovalbumin injection; its activity then-
decr eases P P&'ﬁcé:sto 15 hours. For both products, the activity di sappears at

24 hours. X elutedl -wiltte mmﬁltemesaﬂisl after administration by oral route

of the sai Q, 05 mg/ kg (P.Q), for 1 to
-sever al |¥§‘U orjeﬂo@'glj: {?u Il’lj ectlon (1 ny/ kg), are reported
respectively in tabl es 1 and 2. The di fferent synbols NS, ** and ***

whi ch may i@ fQAbnt cHC1,/MeOH 80: 20): (rf X: 0.61; rf _&;. 0.51)

IR (cm 1): 1645 (C=0): 1580 (4): 1530 (selenophen)
rNMR |
Product X: 60 MHz CDCL’l3 - . \J _

§2 7.2 (m, 6H); 3.7 and 4.2 (2d, 2H, CH,=~C==0): 2.3 (sing.,
3H, NCH,). 2-2.8 (m, 8H, piperidine) ' '

%

. Product XI: 500 MHz CDCl,

5: 8.25 (d, 1H, HSc); 7.25 (m, SH); 4.25 and 3.8

(2 doublets, 2H, CH,=C==0):; 2.3 (sing, 3H, NCH,;):; 2.8 and _
2.7 (2m, 2H, equatorial H in « of N); 2.6 and 2.4 (2m, 4H,
H in o of C=C); 2.2 and 2.1 (2m, 2H, axial H in cof N)

SALTS:
Fumarate of XI Y

XI was dissolved in absolute ethanol and fumaric ac_iid, was
added. The mixture was heated for few minutes and allowed
to crystallize. After filtration, washing with ethanol and
drying, pure fumarate was obtained, m.p.: 210-212°C

Fumarate of X

Proceeding similarly with X, the pure _corresponding
fumarate was obtained, m.p. 225°C. '
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in the different tables, nean “that the result is repectively not
significat.ive, significative, very significative and highly
signifiicative. The sane results are obtained in actively sensitized guinea
pigs, after admnistration, by oral route, at 0.1 ng/kg (P.Q), 1 to
21 hours ‘before ovalbumne injection (% ¥My/ kg); these results are
repoﬁﬁéd in the followng table 3. In the case of passively sensitized

rat,

conpound Xl inhibits the bronchoconstriction in a dose-dependant

manner wher-eas EOXICIMYen has no effect in this nodel. The results are

reported in follow ng table 4. 2*) Inhibition on hi stam ne i nmun

bronchospasne In the histamne |nduced bron
artificially veRhel stewiahb¥stafet FEGd ‘iﬂﬂ?@g‘ £t udaY %g‘ﬁdpaé?%t *’?gﬂ :

admi n:csterteld 1t E@QEIQQ&%@ bg? | 68 £CbyONudhali s:tegmdtmd o:\huizld:e. Their LDy,
significantly the_ bronchoconstri ependant - nanner,
respectively MAFﬁlPﬁ@'ﬁEq(ﬁk 4&9@%){éb éyﬁionpound XI 1.69 [err] Mkg

Xl

ketotifen 6.35 [err] Mkg But the kinetic study shows that conpound

totally i”mﬂﬂﬂﬁia nchospasm during the first 9 hours then shows a
~regularly decreasmm;iéqzéggion and reaches a plateau between 15 and 24
hrs.

Ketotifen shows a nmaxi mumeffect during only the first 3 hours.
The compounds of the invention appear™ as anti-allergic

agents. However, compound XI shows higher activity
‘than cémpound X: .compound XI is an anti-allergic oral
drug with histaminolytic and antianaphylactic properties.
It prevents bronchial asthma. It is a powerful histamine
and ovalbumine antagonist, and has been compared with
ketotifen in pharmaceutical tests which are summarized as
follow.

1*) Inhibition on ovalbumine immum bronchospasme
'In the ovalbumine-induced bronchospasm in anaesthetized
passively sensitized guinea-pigs, compound  XI and
ketotifen, administered 1 hour before the injection of
dvalbumine, inhibit the bronchoconstriction (>90%) in a
dose-dependant-manner respectively with following EDg
(P.0.)
‘compound XI: 5.72.10"° M/kg
‘ketotifen: 9.41.10 °M/kg

At 0.1 mg/kg and 0.05 mg/kg (P.O.), the kinetic study shows
that the compound XI significantly inhibits the
' bronchoconstrlction when administered 1 to 18 hours before
ovalbumine injection. Ketotifen significantly inhibits the
bronchoconstriction when administered 1 to 3 hours before
ovalbumin injection; its activity then decreases from 6 to

15 hours. For both products, the activity disappears at
24 hours. ' o



-13- The kinetic results of the adninistration of conpound Xl and ketotifen
by oral route at 0.1 nmg/kg (P.O), 1 to 27 h before histam ne injection

(15 ng V), are reported in table 5. 3*) B.S.A -induced i mmune Iethallty
i n mouse Conpound Xl shows a protectiyp effect at 0.275 ng/kg (P.QO).

t he same dose, ketotifen has no effect. The results of anaphyl actlcss.hock
In actively sensitized nouse, are reported.in table 6. - 41)
Ant agonl'Bheckaneit\tct ey et meef édminibstrattion kf ferad nnuaggoegat i on

[err] ] rat atel gt s s.H0kl pw. [err]
Corrpound %g)y?errﬁ"{rﬁrgr] ¥Ret oflffgﬁg fp'h &85 "@;ﬁ‘g@l I, 6. he . PAF
i nduced fobrdncHsspasaverpd arkoursi aliefonst i pxpébumu@naesnmectim :

gui nea 1%5/;: MPaYed rébo@an relspactd v"eﬁo%nh@iﬁiéstbeahﬂl gotion of -
PAF, S|gn|f|can y I nhi bi{s the bronchospasmat 0.1 ng/kg. Ketotifen is

| ess active. The dose-ef f ect on - PAF I nduced bronchoconstriction
(60 ny/ k'nhéVhif&I’eQ-elmp@yﬁﬂﬁblél Rep! @, 7 » PRERENT | vhi EOSehPe Fesund al

adm ni stgati h n_ther the compou of th i nventJ,on y be
“present ed™ n% fiﬁgrf‘%§ o egg%‘?l%?ﬂ al gn‘g rr:ﬁé??ﬁ' ngtg‘eOS TSNy |
. active |ngpedtevelper dm;te unsignii€iebtivesl ogwi@iﬁ:naﬂlﬂs. to @enyng per
di em 51gn1.ficative and highly significative. _
The same results are obtained in activel_j} s_ens;ij:ized guinea i
pigs, after administration, by oral route, at 0.1 mg/kg J

(P.0.), 1 to 21 hours before ovalbumine injection
- (1 mg/kg): these results are reported in the following

table 3. T ' o .‘

In the case of passively sensitized rat, compound XI
inhibits the bronchoconstriction in a dose-dependant manner

whereas ketotifen has no effect in this model. The results
are reported in following table 4.

2°) Inhibition on histamine immun 'bronchospasmeh

In the histamine (15 mg IV) induced bronchospasm in
artificially ventilated anaesthetized guinea pig, compound _ )
XI and ketotifen administered 1 hour before the injection A
of histamine, inhibit signifficantly the bfonchoccns_t’r’ictj.on
in a dose-dependant-manner, respé;:_:_tivély with the following
ED 50 (P.0.): compound XI 1.69 10 -8 M/kg s

| ketotifen  6.35 1o 8 M/xg

But the kinetic study shows that __ compound XI totally
inhibits the bronchospasm during the first 9 hours then
shows a regularly decreasing :.nhib:.tion and reaches a
plateau between 15 and 24 hrs. :

Ketotifen shows a max:l.mmn effect during onIy the first 3
hours.
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- 14 - TABLE | Conpound Xl o ketotifen Pretreatnent

Controls | . (0.1 ng/kg PO (0.1 ng/ kg PO period % of

% of . + %  of % of - 13 =% of broncho- br oncho-
ceffect br oncho- ef fect constriction constriction

constriction I h . 84.5[err]6.0 6.9 1.0 -91 5[err] 1.3 8.3

[errP¥2  The kirdtias. 8eénlts3]c)f the( mdmitdstration of compound Xl(n

ézé ***__g8h§n§ )feg,o?ﬁ.finlgy Yora1 3r Lerak oA mg/i e lery) 1(1 > 33 h3
h cbegoker rl}laqamnelaaqem oni. (5-5 1g9 ¥}y @Eeuepgrtsd[ ein |
17.9 -48. Stngg] 28;8 (n = 16) (n (n = 6)
NS 9 h E [err] 12.2 35.7 18 8 -60.1 [err] 21.1 66.9 [err]
19.7 -25.1 [err] 22.0 (n = 6) (n =6)* (n = 6)
[Ngr rlf 20 6 3 )EB .8.h¢Cihdbeed immn® @tHallity’ in Sbusderr] 17.3 77.5

n = =
10) NS 18 h“mpwng%xg f?‘?"’g 38 8 Erff%ai"@zoﬁﬁf?ﬁt B o 0% S M/ 3 §"
[err] 19.2 (r.01Q) At(khetsahe dose, ketotifen u;s:ndﬂeffégt h 96. 8

[err] 1.7 Bﬁgz%ééﬂ %51€fnfna%ﬁfida¥¥3 éﬁbZk,8§ 45?1de¥§(%ensf¥&iéar]

7.9 (n =
62.311.1 meuse,18re reppriefdedn table &7 315 o +8.3 ferr] 24.0 (n =
&6) §n 6) NS (n 6) NS TABLE || Conpound XI
etotifen Pretreat ment I :
(0. 05 ny/ kg pb) g_g&ggnm.stic gtcri-.?.vity against (P%up 5ef’@e/ckgs. PO

In vitro: effects on aggregation (IC,,) induced by PAF

2 <10
(5 10 =10 M), rat washed platelets are as follow:
1C,, Compound XI 2 . 107 M \
IC,, Ketotifen 107> M
In vive: in the  PAF induced bronchospasn in
artificially-ventilated ahaesthetized guinea pig,

compound XI administrated 1 hour before the injection of
PAF, significantly inhibits the bronchospasm at 0.1 mg/kg.
Ketotifen is less active.

The dose~effect " on PAF induced bronchoconstriction
(60 mg/kg IV), are reported in table 7. '

PRESENTATION-POSOLOGY

For oral administration, in human therapy} the compounds of
the invention may be presented in gelatine capsules or
phials, containing 0.05 to 0.1 mg of active ingredient per
dose unit. Usual posology is from 0.05 to 0.4 mg per diem.



% of % of % of " % of % of br oncho-

br oncho- ef fect br oncho- effect constriction ] :
constriction constriction ¥ 88.4 [err]6.9 . 13.2 ¢
5.4 -85. 1% 44.9 15.9 mmz%(n = 17) (n = 6)*** . o
(n'= 6)** 3 It 89.6 [err] 62 177 7 -80. 5% - S
[err] 11.7 -93 6%(r = 19) (n = 31 d Xi ket
- 6)*** 6 h [ler €pnttol | 38.3 Mg poy -0 4% f,,;}' ,,g,[er ]
14. 0 - fglyer@hme"' 1) (n 2 7\*** NS
NS 9 h | err] 3% of 49. 2«;@@,{‘7- | %r'rof49 Q%b% of 8d.3'3{,affr,] -
_— r ot f X -2 i
197 7 1%<n - O ormnchor) chigmeho, | effeec | sonchory] - Sfw 1
65.9 [err] 196 olc1|41 =0, Pt S Terrty (18—3
-2.4% (n =6) | I\(n 46 s+6.0 6.9 1.0NE "9'5"'(’# 6}33"'3'2“ -90.2 £ 3.8\
18 h 8.0 [err] 1. 4<" =581)7 [@rﬂ”id‘h - & 3d2) 100 P
+2.0% (n = 9 n ={6 + + P n + - + 4
21 h 08. 03[‘érr] )Géz‘, "o q"{ér‘{;}}‘é 937( ”5» N @3..0. sg32ad
[err] 3.2 -3 2% (n (n_=5) (n=_5) .
NS TABLE 111 Canpound %3+ 111 | 15.0% 11.5 | kes ot feen| Gorttovo | -48.8 +2¢8] 1
mg/ kg PO) (O 1eme/ ke) ROIn Rr ésh reqt ment perf od =%6) o¥s| % {of
% of Y—of Ytr—of—hr-onctro- “bronchot—=— efifect
broncho | eff8ch conlstilctidR | dbAStIEE{i-6M1 221.1| 66.92 19d9ndSrli 2284 |
h 86.1{+ 10.5 3 5M.16 jobnr= 88 3| 3.6 [erf[P T S NSjo5.8 1.4
' IS h 7882102 38.9%213.71-50.7217.3) 7752106 | 592133 |
n =11 {(n = 10) * _ (n = 10) NS N
i8 h 96.8%1.7 | 36.8+17.5] -62.0418.1] 54.0%18.6 | -44.3%19.2|
(l‘l - |o) (ﬂ = 6) *e . (n - .6)\‘ - . .
21 b 96.8+1.7 | 713.3414.2| -243%14.7| 883 £ 76| -8.8%79
(n = 10) | (n=6)Lim* (n = 6) NS _
24 h 623110 | 4542152 -27.1224.4] 67.3+15.0] +8.3 2240
(n = 16) (n=6)Ns S (n = 6) NS| .t
TABLE II -
N Comp_ound Xt ketotifen
I pretreatment] ™" | (0.05 mg/ke PO) {0.05 mgskg PO)
perind _ )
"% of " ol % of % of % of .
broncho- broncho- - effect broncho- effect
constriction] constriction constrictionf - : -
ok 88.4269 | 13.2%54 | -85.1% | 44.92159| -49.2m |\
=17 (n=26)*** | (n=6**
. } h 896621 17.170 -80.5% 57217 | -93.6%
. . (“ - lg) (n= 7)00. . (“=.6,.'.
6 h 06.7419 | 383%216.5| -60.4% | 82.9+140| -14.3%
(n = 11) (n=7)*** (n=35) NS NS
9 h 96.823.2 | 4922167 -49.2% | 80.3%19.7) -17.1%
- n=6. 1 n=6)* | (n = SINS
1S h 65.9 Y190} 61.6%18.7 -6.5% 64.3118.3 -2.4%
(n = 6) (n = 6) NS (n=6). NS
18 h 98.0+1.4 | 50.7+20.4| -48.3% 100 £ 0 +2.0%
tn = 9) (n= 6) * (n = 5)NS NS
21 98014 | 946+4.4 -3.5% 94.4 + 3.2 -3.2%
' (n = 9) n =5 NS| (n=25) NS




(n = 6)*** 3 h

.(n = 8) (n =,6)*** 75.0 [err]
11.7 50+ 1.6. -93.4 2.1 3.3 0.5 -95.6 0.7 (n = 12) (n =
B) * * * . (n = B)*** 6 h 75.0 [err] 11.7 2.1 0.6
-97.3 [err] 0.8 42.1 19.3 -43.9 [err] %g 8 (n = 12) (n = B)***
(n=6) NS9 h 91.2 + 8.8 35.5 -61.1 [err] 22.2 83.2 16.1
-8.8 Mérr] 17.6 (n = 5) (n =5)* (n = 6) NS 15 h
85.2 [err] 14.8 42.2 [err] 16.6 -SO.ﬁﬂmrjxﬁQ 5.77.5 14.8 -9.0 [err]
17.4 (n = 5) n =6) | 6) NS 18 h . 54.7
13.6 67.1 [err] 19.0 +22.7 [err] 34.8 64.5 [err] 19.5 +17.9 35.7 (n =
10) (n =6) NS (n = 6) NS 21 h 54.7 + 13.6 50.1
21.6 -8.3[[err] 39.5 | 73.6 15]5 +34.4 8.5[(n = 10 5) N9
(n =6) NS TABLE |V Qopoueitrole | . Do C°$L’/g,:r"g £ Per(&q?r‘niéé{éf'&fo)
Per cent'age|o "M‘?g‘ | brofieh BB Fi%io
Controls % P #BoP *+ |5 5% of % of -~ Oplof
8 18.1 6.3 * broncho-49. 4860@okpoYynd edifedt brondho efifecp
2 7% | 687948 (ﬁOﬂS“’lctlon @ﬂstl’lcum 7 5.1 _Nd constriction 31094
Ketotifen 1 1 h 6 | 86.1461@5(ler35 4010 NS96.1 + 1.329. 3% AdtEnf 2058 + 1.4
5 5 8. th5> %) (n=6)***46. 0% TABL@ 2/6X*8htk ol s
Conpound XIf ' kgt-otfen =
_ 3 h 75.0x11.7 5016 -93.41+2.1 3305 -95.6 £ 0.7
(n = 12) (n=6)*** (n = 6)***
6 h 750X 11.7 2.1X06 -97.310.8| 42.1219.3| -439+258
o - (n = (2) (n=6)*** (n=46) NS
9 h 91.2+88 | 3552159} -61.1£22.21 83.2+16.1| -8.8217.6
(n = 5) (n=5)* | (n=6) NS-
15 h 852+ 1481 422+ 16.6 | -50.6 £ 19.5 77.5_*'..14.8 90174
(n = 5) (n = 6) (n=6) NS
18 h 5471136 67.1219.0| +22.71234.8| 64.5%219.5| +17.9 +35.7
(n = 10) (n=26) NS (n=26) NS
21 h 54.71!3;6 50.1+21.6] -8.3%39.5] 73.6+155| +34.4%28 5]
(n = {0) {(n=135) NS o (n=6) NS_
f TABLE IV
o/
) Combounds Dose n Percentage of Percentage of
: mg/kg PO bronchoconstriction effect
Controls- - 15 385 + 5.5
. : 0.1 8 18.1 + 6.3 * -49.4%
Compound XI - -
1 6 2 +27* -68.7%
0.1 6| 247 %51 Ns ~31.0%
Ketatifen _
1 6 46.3 * 11.0 NS +29.3%
Astemizole 5 5 8.6 + 2.5 ** - -76.0%




Ti

%

me of % of % of % of + . of
br oncho- br oncho- ef fect br oncho- effect -
constriction constriction constriction 1 h ' 79. 4
[err] 5.2 2.0 [err] 0.8 -97.5 [err] 1.0 2.1 0.8 -97.4 [err] 1.0 (n =
18) (n = 8)*** (n = 9)*** 3 h 79.4 hofr]
5.2 1.0 1.0 -98.8 [err]- 1 2 - 16 0 -100 + 0 (n =18)"" (n
= 3)*** (n 6 h 82.3 [err] 8.1 5.4 3.2 -93.5
[err] 3.8 18.2 [err] 13.3 -77.8 [err] 16.2 (n =5) (n = 6)***
(n =6)*** 9 h 75.5 10.6 4.9 [err] 1.7 -93 6 [err] 2.3 22.1 [err]
14.1 -71.5 [err] 14.1 (n = 6) (n = 6)***’ ' (n = 5)**
15 h 70.7 7.6  36. 6 -48.2 éerr] 11.8 51.4 + 16.7 -26.9 +
16.7 (n 12) (n =10) * (n = 10) NS 18 h. 91.0:
[err] 3.4 34.9 + 18. 1 61.7 [err] 19.9 54.6 13.3 -39.8 [err] 14.8 (n
= 7) (n= 5)** _ (n =5)* 21 h 87.9 4.5 52.9
[err] 9.7 37.6 [err] 11.5 46.6. 14.9 -44.9 [err] 17.6 (n =6) (n
=6 “(n =6)** 24 h 65.7 [err] 7.8 37.9 9.9
-42.3 [err] 15.0 63.7 15.1 -30 [err] 23.1 (n = 11) (n =10)* _
(n =6) NS 27 h 72.3 [err] 10.8 76.8 10.2 +6.3 [err] 14.1 83.4
5.9 +154 A= R) {A-=5)NS. —R—=6)NS- 117
i TAB.'E v I\/brtal I ty %t gomroﬁsI S_ Dosea'ompound-XI ketotifen
Time — : _ S
% of % of % of % of % of |\
brongcho- broncho- e(fect broncho- effect
constrictionj constriction constriction
1 h 79.4 X 52| 2.0 X 08 (-97.5 X 1.0] 2.1 X 0.8 | -97.4*1.0
(n = |8) (n = 8)""' (n=9)**%
3 h 79.4 52 1.0 £ 10} -98.8 %+ (.2 0 -100 £ 0
(n = 18) (n = 3)*** (n = 3)***
6 h 82.3 t 8.1 54 % 321-93.5 % 38 18.2%13.3] -77.8%16.2
" (n = 5) (n = 6)*** (n = G)*** '
9 h 75521061 49 2 1.7 | -93.6 23] 22.1 X141 | -71.5% 141
 (n = 6) (n = 6)*** (n = 5)**
IS h 70,7 X 7.6) 36.6 X 84] -48.2+11.8] 51.4216.7] -26.9+16.7}
(n = 12) (n = 10) * (n=10) NS :
I8 h 91.0 * 34| 349+ 18.1] 61.72199] 546113.3] -39.8+ 148} -
m=T7 | (n=5* (n=5)* | - IRV A
. 21 h 879 X 45] 529 X 9.7) 3761115} 46621149 | -449% 176
(n = 6) (n = 6)‘ : (n = 6)**
24 h 65.7 * 7.81 379 * 99 -42.3+150] 63.7215.1 ] -3.0*21.1
(n = 11) | (n = )* {n=6) NS '
27 h 7232108 76.8%2 102} +6.3 X141 ] 834 t 59| +15418.)
: (n =35) |(n=5) NS - (n=6) NS '



:Conpounds _, ng/kg Nunber of % or % or

killed . hortality variation Controls _
16/ 26 - + 61.5 0. 250 5/ 10 50 -18.7 NS
Ketoti fen 0.500 4/ 10 40 -35 NS 0. 275
2/10 20 . -67.5 ** Compddhd XI 0.550 1/10
10 \/ -83.7 *** 2.5 3/ 10 30 -51.2 *
Mequi t azi ne 10 3/10 30 -51.2 * TABLE VI |
Conpounds Dose | n Per CABLE,V by Percent age of ny/ kg
PO , bronchoconstriction errect Controls :
18 78.3 [err] 5.7 0.1 11 29.4 [err] 7.9 ***
-62. 5 Conpopre—4—=& & 23~0—fef+—O—F—xxx +o—6—. 1
11 63.5 [err] 9.6 NS -18.9 Ket Mariﬂhyl'\t 24 houts 26} 2
[err] 14.8 [F** . - 66DBses - IB—CtAHVME—% A—sefrenophen
deri vati ve [of Cohwopodsmfl a: oe/ks Number of % of % of
: ro killed mortality variation
Controls - 16/26 61.5 -
| 0.250 5/10 s0 | -18.7 NS
Ketotifen -
0.500 4/10 ' 40 -35 NS
Co ' 0.275 2/10 20 - | -67.5 **
\-/ Compound XI / -
0.550 1/10 10 -8§3.7 ***
2.5 3/10 | 30 IR
Mequitazine -
{0 3/10 30 -51.2 *
TABLE VII
‘ ¢ Dose n Percentage of Percentage of | -
“ompounds :
-1 mg/kg PO bronchoconst_riction effect
Controls - 18 78.3 + 5.7 -
0.1 T 29.4 & 7.9 *++ -62.5
Compound XI : :
{ 6 23.0 1 9.7 ##¢ -70.6 -
' 0.1 1t 63.5 * 9.6 NS -18.9
Ketotifen .
X 6| 262 % 1483 *** -66.5




[e}r] or a pharnmaceutically acceptable ~salt of such a sel enophen
derivative. 2. A process for the preparation of the sel enophen

derivatives X and Xl, the process conprising bromnating . ,
9,10-dihydro-4k#benzo[4,5]cyc|ohepta[1,2-bl§§lenophen- - 4-one, reacting
t he. resul t ant 9, 10-di brono- 4H : ' P
- -bénzo[ 4, 5] cycl ohept a-[ 1, 2- b] sel enophen- 4-one wi th met hanok.e,
and treating theLhAIMSuct with a strong inorganic base, reacting the =

and 10- nmet hoxy-4H benzo[ 4, 5] cycl ohepta[1

resultant. mxjure f 9-
, 2- b] sel enophen-4- one %iﬁﬁlenogﬁ?n derdvahiig -of phheerfatmyl amgnesi um

hal i de, denethyl ating and dehydrating the resul tant mi xture.of

4- hydr oxy- 4- (1- net hyl - 4- pi peri dyl ) - 9- and 10- et hoxy- - .
-benzo[ 4, 5] cycl ohept a[ Ip 2- b] sel enophen and separating the resultant.
compounds. 3. A eSS ording to claim 2 in wjich the
brom nation is ef . ; Qi chi onetric exces y/ nqﬁyccininide
under reflux i ic solvent in :
di benzoyl peroxi d A process acco
3 in which t he 97 10-9Yy0r ono- 4H- benzo[ 4, 5] cycl B
sel enophen-4-one is refl gked with nmet hanoler an exce of
ing is continued at from 60

or a pharmaceutically acceptable salt. of such a
selenophen derivative. | |

2. ' A proqess for the preparation.of the selenophen
derivatives X and XI, the process comprising brominating
9,10-dihydro-4H-benzo[u,5]cyclohepta[1,2-b]selenophen-

-4-one, reacting the. resultant 9,10-dibromo-4H-
—benzo[U,S]cyclohepta-[1,2-b]seienophen-4-one ' with
methanol and treating the product with a strong inorganic

)

base, ' reacting the resultant mixture of 9-  and Ve

1?-methoxy-4H-benzo[M,5]cyélohepta[1,2-b]se1enophen-u-one
with - a 1fmethyl-u-piperidinylmagnesium haiidé

demethylating and dehydrating the resultant mixtuﬁe o;
u-hydrqu-u-(1-methyl-4-piperidyl)-9- and 10-methoxy-
-benzo[H,Schclohepta[1,2-b]se1enophen | ’

and separating the resultant compounds.

3. ' A process _acQording to claim 2 1in which the
bromination is effected with a stoichiometric excess of
N-bfomosuccinimide under reflux in an inert aprotic
solvent in the presence of dibenzoylpéroxide.

L



5. A process according to any of clains 2 to 4 in which a
stoi chi onetric excess of. 1- met hyl - 4- pi peri dyl - magnesium chloride isused
in an- aprotic solvent at anbient tenperature. 6. A process
according to any of clains 2 to 5 in which-the denethylation and .
dehyd&/glon Is effected by heating wth hydrochloric acid at about [err].

7. A process for the preparation of the sel enophen derivatives X and
X, the process4ei ng shibgraess | gcaordingr itoed cladai n2width rcdhdmenge im

Eﬁmmes7tol : i %HH_ %mﬂm | a
sel enophen’ derlqr\?ait |hve tattlc:e(g\orc?OhIEH rH?"o EAlH-b éj‘%ﬁbarma eu qﬁa{' :
acceptabl e salt Steﬂérn@@fhﬁﬁ'r”am#i%(titﬁ é"%]t‘ﬁf%d phhthaBebhanalh y afc @xaess eO
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8, the conpositiogn bein uni t. dose form and contai ni romO0.05 to 0.4
nmg of the selen@%héﬁ°ﬂb V&6 salt thereof .
5. A process acebrding to any of claims 2 to U4 in

which a stoichiometric excess of 1-methyl-U-piperidyl-
magnesium chloride isused in an aprotic solvent at
ambient temperature.

6. A process'according to ény of claims 2 to 5 in
which the demethylation and dehydration is effected by
heating with hydrochloric acid at about 100°C.

7. A process for the preparation of the selenophen
derivatives X and XI, the process being substantially as
described herein with reference to Examples 7 to 10.

8. A  pharmaceutical composition comprising a
selenophen derivative according to claim 1 or a
pharmaceutically acceptable salt thereof in admixture
with a pharmaceutically acceptable diluent or carrier.

U N ‘9, A'pharmaceutical composition according to_claim4
. 8, the composition being in unit dose form and containing
' from 0.05 to 0.4 mg of the selenophen derivative or salt

thereof.
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