;YZ[\]~ " e3elLv: 62Tt n WO 00/53608 Pyri dopyranoazepi ne derivatives, their
preparation and their therapeutic application. The present invention

rel ates to conpounds of 5 general formula (I) R R 30 J aly 2003 (1) in
which 10 R1 |s a en atom a (Cl-C-) al kyl group, a phen )

al kyl group, £%€$ﬁ§%roxy ( C1-c4 ) alkyl group, a furanyl?gf9%%$g Kk
group, or a furanylhydroxy(Cl C4) al kyl group, RZis either a hydrogen or

hal ogen a om S olcn'%rtarrfofalzlé%%ewlwaexgeg bMQ{P%epﬂ& Qn

(C1-C6) al kyl Co) al koxy group or group of general formu a NR4R5
in which RO |@hggﬂngﬂgaaﬁgu@hgnhgblacggaog: ) al kyl or (C1-4) al kanoyl group
and R~ is a hydrogen atomor a (C1-C4)alkyl group, or else R4 and RS 20
form with the nitrogen atomwhich carries them a CQ C~ ring, or a phenyl
or naphthyl group optionally substituted by a hal ogen atomor a
trifluoronethyl, triflheopomsehoxynvephhon hgrtoxy|to Mammpurgseof |
(C1-Co) al kyl, (Cl Cb)alkoxy or net hyl enedi oxy group 30 July 2003 i nked
in the 2 and ®nerad dramyl Bosftdi ons of the phenyl ring, or phenyl, and R3
is a hydrogen or halogen atomor a (G -C4)al kyl group. 5

general formula (lI) can exist in the state of bases or of‘ﬁ@mwg ts to
acids. In addition, the atons &in positions 5a and 10a be

conmpound can exist in the for onetric and optical "THers or of
m xtures of the 10 latter. the\invention, it is possible to

prepare the conpounds of geperal N Dby a process illustrated by
IVCH3 NO R3 OH(N)R2 N OH

" T

*166166*

R R;

in which

10 Ry is a hydrogen atom, a (C:-C;)alkyl group, a
phenyl (C;-C4)alkyl group, a phenylhydroxy(C;-Cs;)alkyl
group, a furanyl(C;-C4)alkyl group, or a furanyl-
hydroxy (C;-C4)alkyl group,
R; is either a hydrogen or halogen atom or a

15 trifluoromethyl, cyano, hydroxyl, nitro, acetyl,
(C1-Cg)alkyl or (Ci-Celalkoxy group or a group of
general formula NR4Rs in which Ry is a hydrogen atom or
a (C1-Cy)alkyl or (C;-C4)alkanoyl group and Rs is a
hydrogen atom or a (Ci-Cy)alkyl group, or else Rgy and Ry

20 form, with the nitrogen atom which carries them, a C4-C,
ring, or a phenyl or naphthyl group optionally
substituted by a halogen atom or a trifluoromethyl,
trifluoromethoxy, c¢yano, hydroxyl, nitro, acetyl,

(C1-Ce)alkyl, (Ci-Cz)alkoxy or methylenedioxy group



R (1)) (1) (1v) ( la) (x) 30 July 2003 A 2-nethyl pyridin-3-of of
general formula (Il1), 5 in which R2 and R3 are as defined above, is reacted
with R .. 4 30 July 2003 an alkyllithium then the internediate thus
obtained is condensed with 1-azabicyclo[2.2.2]ocean-3-one of &Kargyloos!!!),
at low tenperature and in an aprotic soBvent such as tetrahydrofuran. 5 A
conpound of general fornmula (IV) is obtained, in which it is possible, if
desired, to imtfeduce ehenddafiy 3 her s3betd tagidss tRAn@ndfR3nhaccording to any
met hod known by the person skilled in the art. The conpound of general
formula (1V) nlemytieribg, sobj poeryl t ;arad dehydrati on, which is acconpani ed by
a rearrangenent, in acid nmedium for exanple nethanesul phonic acid or

sul phuric acifd af Ailgrdresgrerat BedogRNcaRPBUAY af (Geferalky¥brnula (la) is
obtained, in 15 which it is possible to nodify the Rz and R3 substituents
and/or to int%*6#8ce the RLl substituent according to any nethod known to the
person skilled in thg,art. The starting co unds, of roul ae (1.1) and 20
(rrnr) aregconnercialﬁ9ea9%T %ﬁfé5(ﬁééﬁggﬁfqggoggﬁl%e(%fe%%?éﬁ”ﬁ%ﬁording to
known nethods,, The exapp! &5 Mhush £0lJrowqld kushr ah eL he, prepar atd,on of sone

conpounds of the invention. The elemental mcroanalyses, and the I.R and
N.MR 25 spgetidlods ¥®éla@snd h& ¥osayidhkf rackhaniepesdsay in certain

cases, confirmthe structures of the conpounds obt ai ned.
asymmetric, a compound can exist in the form of pure
geometric and optical isomers or of mixtures of the
10 latter.
According to the invention, it is possible to

prepare the compounds of general formula (I) by a

process illustrated by the scheme which fecllows.



5,30 July 2003 The nunbers indicated in brackets in the titles of the
exanpl es correspond to those of the 1st columm. of the table given further
on. In the nanmes of the conpounds, the dash "-" is part of 5 the word, and
the dash "_" only serves for the splitting at the end of the kpngiydooai s to
be suppressed in the absence of splittiBg) and nust not be replaced either
by a normal dash or by a space. 10 Exanple 1 (Conpound No. 1)
(trans)-5a,6,7,9, 10, 11- Hexahydr o- 8, 10a:dp&t hanopyri do_

[2',3 :5, 6] pyrano[ 2, 3-d] azepi ne hydrochloride (2:1). 1.1.
3-[(3-Fwdroxypyridin-2-y|)netﬁy|]-1-azabicyclo_ 15 [2.2. 2] octan-3-0l. 52.9
g (484 mmol ) of 2-nethyl-3-hy roxyp%fidine di ssolved in 1300 m of

tetrahydrofuran are introdu n 3{2000 m three-neck flask under argon.
The solution is cooled to 6C ﬂ d 750 ml (975 nmmol) (9fIa 20 1.3 M

1- met hyl propyl | i thi um sol ufjion i cycl ohexane is added dropw se in the
course of 3 h, keeping,t r | ower than -50C. At the end of the

addition, the tenperatuze is allowed td rise to -4Cin the course of 45 min
and the mxture is then again 25 cooled to -58C to add 60.6 g (484 nmol) of
1- azabi cycl o[ 2. 2. 2] oct an- 3-one di gsol ved i nN250 m of tetrahydrofuran

dropwi se in the course of 40 mn.| The te ratyre i s fhhﬁmed toriseto
anbient and stirring is maintained for 2 > e reactilon’ mixture is cool ed
6 30 July 2003 to 4C and hydrol ysed by iti of 110 mL of an aqueous
solution of 360 hydrochloric aci 400 M of water are added, the two

phases are allowed to settle Rnd the organic phase is extracted with water.
The 5 agueous phases are reuni?ed, the mxture is cooled to 4C and a
Qxi de is added to pH 8.4. The
&g vacuo VﬁOC. 62.5 g of
product are thus obtained. |10 M 270-272C: "1, 2.
(trans)-5a,6,7,9,10, 11- He
met hanopyrido[2', 3" : 5 Bkp %%gine hydrochloride (2:1). 15 2.34 g
(10 mmol ) of 3-[(3-hydroxypyridin-2-yl)net hyl ]
1-azabicycl o[ 2. 2. 2] octan- 3-of disjsolved in 10 mM of nethanesul phonic acid
are introduced into a 50 m flaskj and heated at 180C for 48 h. The reaction
m xture is cooled and poured ontol ice. It 20 is rendered al kaline by
addition of a concentrated aggeous solution of sodium hydroxide and
extracted with chloroform The3organic phase is dried over magnesi um
sul phate and concentrated undgr redgced ure. The residue is purified
eluting with a 90/10/1
m xture of chloroform nethanol ¥a. ~The prod &) is obtained in
base form which is salifi iti sol ution of hydrochloric acid
[ t ed.

A 2-methylpyridin-3-o0l of general formula (II),

5 in which R, and R; are as defined above, is reacted with



Mel ting point: >300C. 30 July 2003 Exanple 2 (Conpound No. 2) (5AS,

| GaR) - 54, 6, 7, 9, 10, 11- Hexahydr o- 8, 10a- net hano_ 5

pyrido[2',3 :5,6]pyrano(2, 3-d]azepi ne hydrochloride (2:1) . 2.1. (SaS,

| CaR) - 54, 6, 7, 9, 10, 11- Hexahydr o- 8, 10a 30 July 2003

met hanopyri do[ 2', 3': 5, 6] pyrano[ 2, 3-d] azepi ne 10 (3R,

5R)-(-)-0,0"-di benzoyl -L-tartrate (1.2). 15.335 g (0.0709 nol) of
(traps)-5a, 6an, 9110]11bexahy dtleer8, cHin-inekhandapyeedohs , Qe Bdpyirsanof 2, 3d] a
zepine in 50 m of ethyl acetate are introduced into a 500 m flask. A
sol ution of B6n88ngedOwid? hddakgfcyt3o((3R2.2]octan-3-~-one of

5R)-(-)-0O O -di benzoyl -L-tartaric acid in 50 ml _of ethyl acetate is added,
t he sol vent F‘-@r@v%@oi/H%Hf (FHdeow SGIPegaprESsthe HhdPR PFEsicdue is
dissolved in_885 m of a 7/3 m'gthure ?f wat er and et hanol at reflux. After
cooling, theSRryeRa S Ihtas heF A e E8FFERed by 20 filtration and

recrystaldized._j f t__pr -2_ol frer ol ing, :13.7 g of
crystals gar ego%{)ﬁ?cﬁ‘g%ﬁim%{glg{elt}lﬁed:ago?ﬁ??m%i&(i\ﬁg ;8[%0 délﬂ 104. 3 (c=0.5,
MeOH) . 2~ 2. 2n: 4538 {1 OaRsH216, 749, 30sTladiexabydi-$ika or

met hanopyrido[ 2", 3" : 5, 6] pyrano( 2, 3-d] azepi ne hydrochloride (2:1). The
treat ment of mbdefprecediug deneaysdryidriy & aguepdsnsotaitaron of potassi um
carbonate foll owed by an 30 July 2003 extraction w th dichloromnethane
al lows 3.1 gnéth®d4@awi byottheoppoand shibbe@ frorvhe @rfe obt ai ned. Melting

point: 69-?1C. [ct)D - 75.4 (czl,FI\/EG-i) .. 5 This base is dissolved in 10 m
of ethanol in a 50 Mhe ICR8ROUBANPE (9B hof9rmflan (o utSokhER 6 M

hydrochloric acjd in propan-2-qf |s added, .the mi xture is _cgoncentrated to
dryness nde?‘?éje?ﬁfc F%ﬁr élsgﬁ%égr?héo?eﬂ’ i %v?é’ﬂ‘%ﬁl&&ﬁﬁ fn 40 m of
pr opan- 2- ol , pxture i sk : r 5 m of ethanol are
added. Afterr%:oo aljr%gemeﬂté gpyé?g??l% ;t%r?'ngﬁllalr%{ag%ﬁleect ed by filtration and
dri ed under ﬁ@@%@uﬁ?ﬁ%ﬁ@&eacg’d%ﬁ Sfihitie Gyt akshapg obtained. 15

Melting point: 330C, [oc]D - -85.3 (c=1, MeOH). Exanple 3 (Conpound No. 4).
(trans) - 2- Brisiphat@ré,. 9, 10, 11- hexahydr o- 8, 10a- net hano_
pyrido[2',3':5, 6] pyrano[ 2, 3-d] azepi ne. 20 3.1. _
3- [ ( 6- Hr ono-2B-deyuboyrdppEi dienepay| jorwuhg |(IBdzalsi opchoned?2. Phoct an- 3-ol .
52.23 ¢ EO. 223 nol) of 3-%3- hydr o%p%lri din-2
Vi) ot RYP] - Hhasdbiley dPopasaiBle ot AL ks Berthd Fn
substituents and/or to introduce the R; substituent
according to any method known to the person skilled in
the art.
The starting compounds of formulae (II) and
20 (III) are commercially available (R;=Ri=H) or can be
prepared according to known methods.
The examples which follow illustrate the
preparation of some compounds of the invention. The
elemental micrcocanalyses, and the I.R. and N.M.R.
25 spectra, as well as the X-ray diffraction spectra, in

certain cases, confirm the structures of the compounds

obtained.



25 500, M of water at anbient tenperature are introduced into a 1000 n
flask. 26.7 g (0.669 not) of sodi um hydroxi de dissolved in 350 m of water
and 26.5 g (0.223 nol) of potassium brom de are added and the m xture is
stirred until dissolution is conplete before 1, 9 30 July %@quqgﬁgng
11.5 m (0.223 nol) of bromi ne dropwiséin the course of 2 h. The 'm xture
is stirred for 18 h at anbient tenperature, then the reaction mxture is
neutralized bycaddhbéed Hdd-2edlirmobracgkie agi dhel titSegad athd N an ice
bath and the precipitate obtained is filtered. The nother |iquors are
concentr at edeaatpl de qoecegpdral eolihaiseed fi sher Lsurad bani o fprodgan- 2- ol
filtered and rinsed. 27.9 g of product are obtained. 10 Melting point:
215-221C. 3. pable given further on.

(traps) - 2-Brono- 5a 6,7,9, 10 11- hexahydr o- 8, 10anet hanopyrid 5, 6] pyran
o[ 2, 3- d] azeptReth®. fialbe%fo 3t[ % Hrerpns Shyéﬁl‘a |d'n i ﬁ%‘ﬁef’ﬁyl] 1 15

azabi cycl [2 2.2 an- 3 0,nm, of 160 quhurlc acid are
|ntroducé§ ? J ()%ﬂd ask S%he n1§ t'u e9§§ a% %} 130C for 72 h,

then cool ed é pmr@taé URLLAICE ARE POUL i ONLO dE e ThE aqueous phase
is rendered a kallne to pH 10 by addition of a 20 concentrated aqueous

sol uti on_ of sigéshdpday dmoXinde adRdnext pactet s 1y C AT fu@tmothgeor gani ¢
phases are dried over nmagnesi um sul phate and concentrated under reduced
pressure. Theeplsicdueiithepubyf redobyathhdasmte@graphy spaca.silica gel colum
by eluting with a 90/10/4 m xture 25 of dichl oronmethane, nethanol and
ammoni a. 1.2 g of product are obtained. Melting point: 157-159C. 10

Exanpl e ound 8)
(traps)- ? 33£%E%ﬁ%~55c8m?09n§0N31 %Exahydro 8, 10anet hanopyri do[2',3' :5,6]p

yrano[ 2, 3- d] e r de, ( |y as,

| GaR) - 2- Broﬁgéégkﬁ 18 ?1qhé§5h%d% %5 %gﬁ%ﬁ%%3%P§8%El&§b 5, 6] pyr ano|
2f 3d] azepi ne (3B %R)sﬁay)ca{%)o@z o1 bpnzaydnd bAdIRk ok ad) (219,03 g (1 mmol)
0

(traps)-2-brono-5a, 6, 7,9, 10, 11hexahydr o- 8, 10a- met hanopyri do[2', 3" : 5, 6] pyran
o[ 2, 3d] azepi ne dissolved in 10 m of ethyl acetate is introduced into a 50
m flask, 01338 g (1-midtjydfoy@¥ridin-dianreyhylitaraaabicyclia di ssol ved
in3m of 15 ethyl acetate is added, the solvent is evaporated under
reducedlpressure anézt%ez}%§F%mm§T%;recrystalIlzed in5n of hot
propan-2-ol . After the cr tali ned are.collected by
filtration aRd dFi é gg gé% EY%F SYBYEFE"Bbt ai ned. Mel ting
poi nt: 200C4;[ }961 & : h

(traps)- (- )di %Lg%%dSa 6 f %q%g %ﬁ%ﬁ%g&ahy guran are introduced

8, 10a- et hanapyr hdpf &) .l : @aﬂ@w@]@[ﬂ,a%kdhﬁaéﬁl aegbydrefsonide (1:1). The
conversion to the base is carried out by treatnent of the preceding
conpound w thlahiaguesusosibddittian 5E°CsediduMbAydi oxP d8) el ¥ awedh by an

extraction with o ,
20 1.3 M l-methylpropyllithium solution in cyclohexane is

added dropwise in the course of 3 h, keeping the
temperature lower than -50°C. At the end of the
addition, the temperature is allowed to rise to -4°C in
the course of 45 min and the mixture is then again

25 cooled to -58°C to add 60.6 g (484 mmol) of
l-azabicyclo{2.2.2]octan-3-one dissolved in 250 ml of
tetrahydrofuran dropwise in the course of 40 min. The
temperature is allowed to rise to ambient and stirring

is maintained for 20 h. The reaction mixture is cooled



11 30 July 2003 dichloronethane. 0.3 g (1 nmol) of base is dissolved in 30
m of propan-2-of in a 100 M flask. 0.36 m (2 nml) of a solution of 330
hydrobrom c acid in acetic acid is added. After cooling to 4C, the 5
crystals obtained are collected by filtration and dried in vagdg,y»bods 9 of
white crystals is obtained. Melting poitmt: 350-352C; [a] p - -76.§ (c=0.5,
MeCOH). 10 Exanple 5 (Conmpound No. 24).

(traps)-(-)-2oChbor gndanfirc Byl bl hergalhydnoo8, 10a m1 of an

met hanopyri do[ 2', 3': 5, 6] pyrano[ 2, 3-d] azepi ne hydrochloride (2:1). 15 0.2 g
(0.68 mmol ) ehbuébuapsylfter?-dff Gk hydrochloric acid. 400 ml of

5a,6,7,9, 10, 11- hexahydr o- 8, 10a- net hanopyri do_

[2',3':5, 6] pyrany[ 2r3-ajdebpitie itsodpsssrfedre nahloedity sedident r at ed
aqueous sol utign of hydrochloric acid and hegted at 180C in a seal ed tube

for 48 h. 203TAetBgUNERAN had@siSs 18v 556 aF BB afid™R HE T%¥si di€ i s
recrystallized in pragpan-2-aol. Q.07 of.crystals is obtained. Melting
o+ 330 saeeOl BN e rpuBfRed PEnS AR 15 BT e i ho, 7).

(traps)'z'cy@H@'gﬁﬁf%-éé%ég%t¥%thX§§MQBQéSséiﬁkion of sodium
met hanopyri do[ 2', 3" : 5, 6] pyrano[ 2, 3-d] azepi ne hydrobromde (1:1). a, 12

30 July 2003nPaAS<Hd ki.bZ2au®a oobH 8.4. The precipitate obtained
(traps)-2-brono-5a, 6, 7,9, 10, 11hexahydr o- 8, 10a- met hanopyri do[2', 3" : 5, 6] pyran
o[ 2, 3d] azepi he fsltkssblaned drie8 oh vécpyradid®d.n a 50 m flask, 0.205 g
(2.29 nmmol ) of copper cyanide is added 5 and the m xture is heated to
reflux for 382 h FPiipreduditchiker bies halpea Hred added and the organi ¢ phase
is washed with 45 n of a igburatgd aqueous sol ution of anmmoni um chl ori de,
then with? 75984 £ 1559 RQEE &f’8rying and concentration of the organic 10
phase under reduced pressure, 0.22 g of expected product is obtained. It is
di ssol ved in propan-2-of and treated with one equival ent of hydrobromc

acid di ssol vedh at 33%amsqcehi 6, Ch o A1 8le,60Qkd-RT6, g8bLect i on of the
crystals by filtration and drying in 15 vacuo, 0.21 g of product is

obt ai ned. Melting paiefhandgPr3d2R ' Bxaipla pbaGeMROGAd] Adeple .
(traps)-2-(4- Met hyl phenyl )-5a, 6, 7,9, 10, 11- hexahydro 20

8, 10a- net hanopyri doh2dr8chbes] g r o] )2, 3- d] azepi ne hydrobronide (2:1). 0.3
g (1 mol) of (traps)-2-brono-5a,6,7,9,10,11

hexahydid- 8,214 et RAnBEGEI dof 28~ BI 3 Supigsywansidig-2-v1) methyl] -

l-azabicyclo(2.2.2]loctan-3~0l dissolved in 10 ml of
methanesulphonic acid are introduced into a 50 ml flask
and heated at 180°C for 48 h.
The reaction mixture is cooled and poured onto ice. It
20 1is rendered alkaline by addition of a concentrated
aqueous solution of sodium hydroxide and extracted with
chloroform. The organic phase is dried over magnesium
sulphate and concentrated under reduced pressure. The
residue is purified by chromatography on a silica gel
25 column by eluting with a 90/10/1 mixture of chloroform,
methanol and ammonia. The product is obtained in base
form, which is salified by addition of a solution of
hydrochloric acid in ethanol. 1.55 g of hydrochloride

are isolated.



25 d]azepine in 6 mM of toluene, 0.193 g (1.4 mmol) of 4

nmet hyl phenyl boronic acid, 0.072 g (0.06 mmol) of

tetraki s(triphenyl)phosphine palladium 1 m (2 mml) of sodium carbonate
in 2 Maqueous solution and 0.05 m 13 30 July 2003 of ethaggbuQE%os
introduced into a 10 m reactor, and thé reaction mxture is heat to
reflux for 72 h. After settling, the organic phase is placed on silica gel
and el uted wiMchtan87h3LR:3 mxtawre of 5 dichl oronet hane, nethanol and
amonia. 0.31 g of product is obtained which is salified with two
equi val ents of hydrobrom c acid dissolved in acetic acid. Melting point:
355C. 10 Exanple 8 (Conmpound No. 5).

(trans)-11- VEKRPP18a2 6{Gormawd Naexahydr o- 8, 10anet hanopyri do[ 2', 3' : 5, 6] ~py

rano(2,3-d]azegine h drochloridelgg:l). 15

(trans)-5a, 6,728, 18934) & dtylaro-18 - 1dalreehyrpo -8 L0a-methano_

pyrido[2',3 ;5.6 anol 2, 3-d] azepi.ne,in,20 nl_of a r.ous. {etrahydrofuran
is int rodsuceaylr'h%gyé %Ozsn‘i6 ]t rreaen-or[?égkgi}f‘%%n%h%)@rg%%ﬁoornl&rﬁ xture is
cooled to 20(,78€ to add 1.2 nl (3 mol) of 2.5 Mbutyllithiumin hexane
dropwi se, and stirring is continued at -78C for 30 mn. 0.19 m (3 nmol) of
i odonet hane is added and the m xture is allowed to warmslowy to anbi ent
25 tenperature before adding 100 m of water and extracting with

di chl or onet hank. The(SmHanidephasebdi 3, 8r 1 @dl bvitexataghesi8umlsul phate, it is
evaporated under reduced pressure and the residue is purified by
chromat ogr aphy on amtHee@RyELdedRind’ by &l Rityay W4 t3rdH azepingo July 2003

90/ 20/ 1 mi xture of dichlar t hane, nethanol and amoni a. The product

obt ai ne&rB: s treated (\ﬁﬂ'h%ﬁag‘?édﬁpvgl gﬁ%]%erb?oyf?y'&r'd:@rﬂt&ait@ é&i'g)di ssol ved in
pr opan- 2of 1 of,-Gystals ks, | t fid tration. 5 Melting

poi nt : >3302?9E§§h§igogogﬁﬁn%%akdOFkaé%%% %%“QM7'9’HO’EE

(trans) - a- Fyfanmddtlo-22.10a mdcAnddy PEXYAro-IsOahlpy ranc (2, 3-
8,10a-nethanopyr|do[2',3':5,6]pyrano(2,3-d]azep|ne-fi 10 net hanol

hydr obr om ded)(aZek)ine0i4350 £2 8P0EQhof {ddtans) a2 Gntr8dledlihexahydro

8, 10a- net hanopyrido[2', 3" :5, 6] pyrano[ 2, 3-d] azepine is treated with

f ur an- 3- car BoXA0dely déashder shbudbortonfdidl.&3s gdddcilitBedoln &kanpl e 8.

After salification with 2 equivalents of hydrobromc acid in acetic acid,
0.3 g ofSconfpdundFi s (obt i Aeddi R 39Mg Jpdidrtarég- 23EAniBhS @etbrosi tion. 20
Exanpl e 10 ound . 20). .

(i rans) - 2- 4 DEGPORGEEACE, 75248 WS ARG s fogvaporated under

met hanopyr i ced 5 epine .h hde, (dad).y 25 10. 1.
3-[(4, 6-Di b?%%é?g-éhﬁg?%@%%/% ﬁﬁh} %ﬁeﬁaﬁyﬁflmg%%?g%l gr[l 2&825.1 loct an- 3-ol .

of a 7/3 mixture of water and ethancl at reflux. After

cooling, the crystals obtained are collected by
20 filtration and recrystallized in 50 ml of hot propan-2-
ol.

After cooling, 13.7 g of crystals are obtained.

Melting point: 145-148°C; [al® = -104.3° (c=0.5, MeOCH).

25 2.2, (5as, 10aR)-5a,6,7,9,10,11~-Hexahydro-8,10a-
methanopyrido(2',3':5,6]pyrano{2,3-dlazepine
hydrochloride (2:1).

The treatment of the preceding compound with an aqueous

solution of potassium carbonate followed by an



A:solution of 24 g (0.426 nol) of potassium hydroxide in 600 ml of water is
introduced into a 2000 mM flask, 50.0 g (0.213 nol) of
3-[(3-hydroxypyridin-2-yl) _ 15 30 July 2003

met hyl ] - 1-azabicyclo[2.2.2. Joctan-3-01, and then, dropw se ingzphgycpesse of
40 mn, a solution of 10.93 m (0.213 Mbl) of brom ne and 152.4 g”(1.280
nol ) of potassiumbromde in 600 mM of water is added, and the 5 m xture is
stirred at aeshteattienpef el WicHlrchethanthalpbivef3thegm xture is adjusted
to 7.5 by addition of acetic acid, and it is stirred for 1 h. It is
filtered, thé0sOL43d mblhimbddrpamdedn besesfbakeno upeiobtd®d0tdd of

et hanol, and the suspension obtained is heated for 10 2 h. After cooling,
the precipit¥eétiggcepivet &PAL G 1tration and dried. 21.24 g of solid are

obt ai ned. Mel§,tong PRI Nt ,260- 2 15 10. 2.
(trans)-2-4- ]brdTﬁgiga,é%7?9,§%§%ﬁlhexahydro

8, 10a- net ang&’é'kf%ggl%’.dbl%s@l%raﬁ%‘[ 20381 o a(g@}gér{}gl t'%draot%roomlde (1:1). 10

g (25 mmol) rono- 3- roxypyridin

yl)rmethyl] -1z azabi cyGlo[@ 234l aehgnos- of seiecid roduced into a 500 n
flask, 150 m of concentrated sul phuric acid and 3.6 g (25 nmmol) of
phosphor us pepdextites fire added napgdoplf-p &l Ule d&ddbate alixto@e for 48 h.
It is cooled, poured on to 300 g of ice, the pHis 25 adjusted to 10 by
addi ti on of Bsmooricerand tate twi drynesssueger actdorad trassiugeof 6hm The
organi ¢ phase is_dried over sodiumsulphate and filtered, the solvent is
evapor at ed ufREF YR difc dd e §8uprgaaRdiE hE0 el fuPH®apari-Piled tBS

chromat Qgr aphy on a .silic el col b 6 30 July 2003 eluting with a
08/ 21 0. 3 0 WRAFST ichPSASEY P ﬁE?ﬂ‘E’ﬁﬁ%n‘é Mieﬁlfmﬂ CBFesal i fication
of the soli i i 1€ _eqLH f robrom.c_acid in acetic
acid, 3.53 Sa%p%@? hg‘%re\gbtrcg%ggggé?gh%ﬁ%%n%% S %Qta?%gapg?ﬁt: 320C wit h

deconposi t i an11Hhe dable uhi el {oh! oM di disturatees rehaceheni cal structures
and the physical properties of sonme 10 conpounds of the invention. In the

colums, "RPreazadreR2", "C6H5", "C6H4" and "C6H3" denote, respectively,
non-substituted, nonosubstituted or disubstituted phenyl groups. The
substituent S -d@nd chewhipestriobslarare miitedined. "C4H30" denotes a

furan-3-yl qr . "2-Cl oH-" denokes a t hal en-2-yl group. The col umm
"ga,loalgin%F§§3§§ Pﬂéngbn??éﬁgét@@% %f'?ﬁg?gh Tt 85#%?68 5;pand 10a azd

"+/-" denotes a racemate. In the colum "salt", "-" denotes a conpound in
t he base state, "HCL" denotes a hydrochloride, "HBr" 20 denotes a

hydrobronid%xaggqg"3d¢@gﬁ§§u@dq@ppngyl-Ltartrate and "dbD" denotes a
di benzoyl - D+ . The acid: base nolar ratios are indicated. In the
colum "M p.traey) -2-Bddmo+ 5l €81 65, 180, mal-hiefghpaiat s\ d&- Becioaposi ti on
pyrido[2',3':5,6]pyrano([2,3~-d]lazepine.
20
3.1. 3-[(6-Bromo-3-hydroxypyridin~-2-yl)methyl]-1-
azabicyclo[2.2.2]octan-3-0l.
52.23 g (0.223 mol) of 3-[(3-hydroxypyridin-2-
vl)methyl]-l-azabicyclo[2.2.2.]octan~-3-0l suspended in
25 500 ml of water at ambient temperature are introduced
into a 1000 ml flask. 26.7 g (0.669 mol) of sodium
hydroxide dissolved in 350 ml of water and 26.5 g

{(0.223 mol) of potassium bromide are added and the

mixture is stirred until dissolution is complete before
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d, f1 Ul d~The mixture is stirred for 18 h at ambient temperature,

then the reaction mixture is neutralized by addition of
5 23 ml of acetic acid. It is cooled in an ice bath and

the precipitate obtained is filtered. The mother

liquors are concentrated and the precipitate obtained

is triturated in propan-2-0l, filtered and rinsed.

27.9 g of product are obtained.

10 Melting point: 215-221°C.

3.2. (trans)-2-Bromo-5a,6,7,9,10, 1l1-hexahydro-8, 10a-
methanopyrido[2',3':5,6]pyrano[2,3-dlazepine.
6.1 g of 3-[(6~bromo-3-hydroxypyridin-2-yl)methyl]-1-
15 azabicyclo[2.2.2]Joctan-3-0l and 50 ml of concentrated
sulphuric acid are introduced into a 100 ml flask. The
mixture is heated at 130°C for 72 h, then cooled to
ambient temperature and poured onto ice. The agueous
phase is rendered alkaline to pH 10 by addition of a
20 concentrated aqueous solution of sodium hydroxide and
extracted with chloroform. The organic phases are dried
over magnesium sulphate and concentrated under reduced
pressure. The residue is purified by chromatography on
a silica gel column by eluting with a 90/10/4 mixture
25 of dichloromethane, methanol and ammonia.
1.2 g of product are obtained.

Melting point: 157-159°C.
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Example 4 (Compound No. 28).
(trans)-(~)-2-Bromo-5a,6,7,9,10,11l-hexahydro-8, 10a-
methanopyrido[2',3':5,6]pyrano[2,3-dlazepine
hydrobromide (1:1}).
4.1. (5a8, l0aR)-2-Bromo-5a,6,7,9,10,1ll1-hexahydro-

8, 1l0a-methanopyrido[2',3':5,6]pyrano(2,3-
dlazepine (3R, 5R)-(-)-0,0'-dibenzoyl-L-
tartrate (1:2).
0.3 g (1 mmol) of {(trans)-2-bromo-5a,6,7,9,10,11-
hexahydro-8, 10a-methanopyrido[2',3':5,6]pyrano(2,3-
dlazepine dissocolved in 10 ml of ethyl acetate is
introduced into a 50 ml flask, 0.358 g (1 mmol) of
0,0'-{-)-dibenzoyl-L-tartaric acid dissolved in 3 ml of
ethyl acetate is added, the solvent is evaporated under
reduced pressure and the residue is recrystallized in
5 ml of hot propan-2-o0l. After cooling, the crystals
obtained are collected by filtration and dried in
vacuo.
0.12 g of crystals is obtained.

Melting point: 200°C.
(@)’ = ~106° (c=0.5, MeOH).

4.2. (trans)-(-)-2-Bromo-5a,6,7,9,10, 11-Hexahydro-
8,10a-methanopyrido[2',3':5,6]pyrano(2, 3~
dlazepine hydrobromide (1:1).

The conversion to the base is carried out by treatment

of the preceding compound with an agueous solution of

sodium hydroxide, followed by an extraction with
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11

dichloromethane. 0.3 g (1 mmol) of base is dissolved in
30 ml of propan-2-0l in a 100 ml flask. 0.36 ml

(2 mmol) of a solution of 33% hydrobromic acid in
acetic acid is added. After cooling to 4°C, the

5 crystals obtained are collected by filtration and dried

in vacuo.

0.25 g of white crystals is obtained.

Melting point: 350-352°C; [al)’ = -76.3° (c=0.5, MeOH).
10 Example 5 (Compound No. 24).
(trans)-(-)-2-Chloro-5a,6,7,9,10,1ll-hexahydro-8, 10a-

methanopyrido{2',3':5,6]pyrano([2,3-dlazepine

hydrochloride (2:1).

15 0.2 g {(0.68 mmol) of (trans)-{(-)-2-bromo-
5a,6,7.,9,10,11-hexahydro~8, 10a-methanopyrido_
(2',3':5,6]lpyrano(2,3-dlazepine is dissolved in 4 ml of
a concentrated aqueous solution of hydrochloric acid
and heated at 180°C in a sealed tube for 48 h.

20 The aqueous phase is evaporated and the residue is
recrystallized in propan-2-ol.

0.075 g of crystals is obtained.

Melting point: 339-344°C; [0’ = -81° (c=0.5, MeOH).

25 Example 6 (Compound No. 27).
(trans)-2-Cyano-5a,6,7,9,10,1ll-hexahydro-8, 10a-

methanopyrido(2',3':5,6]pyrano(2,3-dlazepine

hydrobromide (1:1).



t herapeutic properties. Thus they have been studied as to their 5 affinity
Wth respect to nicotinic receptors containing the a,~(iz subunit according
to the methods descri bed by Anderson and Arneric, Eur. J. Pharmacol (I1994)
253 261) and by Hall et al., Brain Res. (1993) 600 127. 150 tgogggzg gul e
Sprague Dawl ey rats are decapitated 101and all of the brain is rapi Py
renoved, honogeni zed in 15 volunes of a 0.32 M sucrose solution at 4C and
then centrifyged @t (11000 rehdlor o0 (Frhns The-peinhetsd, % ,0i,9¢anded, and the
supernatant is centrifuged at 20,000 g for 20 mn at 4C. The pellet is
recover ed angedfnhbmegentitzaetenhbhopheido (R bf3 a: Pd lyptyrem®NRi3H in 15

vol umes of double-distilled water at 4C, and then centrifuged at 8000 g for
20 m n. The @kidenins ig sdasaededndnt enkuplermatistinicand ehe0"BUffy coat™”
are centrifuged at 40, 000 for 20 mn, the pellet i,s 20 recovered,
resuspended FiRsts M- 280 &oggl-@d‘i“@?“ | b GRRRST SvaBedgndsScartRTf uged once

nmore at 40,000 g befare storing it a~ -80C. On the.day of the experinent,
the tissde iF%l wwﬁa\fsdlan e%&%‘ge%oderue*i]ﬁ”‘s 5281 &ﬂeé'of buffer. 150 ~1 of

25 this ne S i i f 1 in.in the presence
of 100 ~t| ”271[561 Tﬁni‘#[ %%F??}??g?%%%ﬂg;@f‘? %@o%&%%? éggg?lPCof buffer, in
the presencgmlscabhsenaaneli #oAROINGT @ he tesiedredihegigasti on i s stopped
by filtration on Whatman G-—~BTM filters .20 30 July 2003 previously
treated w t ksqioltyenhplfeamsmoning) dhileoAfide, enhear @ithngednioh two tinmes 5 nl
of buffer at 4C, and the radioactivity retained on the filter is neasured
by |iquid seiafergr dfhgr dhelmgmrpeardantiagdrrgofstBederegamhed in the
presence of ég ~M ?l-)-ni cotir~e; the non-sgsci fi% bi ndi ng_represents 75 to
850 of the PGRSP BPABF nHCHectV P B 'hd -#¥l PePt goPeelbeh concentration of
conpound studi ed, the centage. of, inhibition of the s i fi ¢ _bjnding of
[3H cytisi n€*F° Uh&t é?mgﬁé%l,n % tHerd % %é‘slsegﬁ?gt he %b%%%r% 2 & dof conpound
whi ch inhi biit 3,503 Qf ¢ £ N8, SPRE] L iendiengy gl Speaheul 2l ed. The | CSO val ues
of the nobst active conpounds © the i nvention are between 0.08 and 1 ~. 1M
The conpoundssgbiibe anverd iion fa caksgdbesncdd séomigg, as regards their
affinity with respect to nicotinic receptors containing the a7 subunit,
accordi ng t ootlhechethous wescrivised lisy bvhfkitaadi @oldndisiryindgPhar macol . Exp.
Taer. (1982) 22 554 and Marks et al., M. Pharmacol. (1986) 30 427. 20 150
to 200 P naVecerA fats @ref deeapictatédoPhained - the brain is rapidly
renmoved, hom)geni zed with 3t229e ;ﬁi d of a PolytronTM m Il in 15 volunes of a
0.32 M sucrBSE-Eo¥ WG ‘at> 4C3Fhén centrifuged at 1000 g for 10 min. The
pellet is discarded, and the supernatant is 25 centrifuged at 8000 g for 20
mn at 4C. The pellet is recovered and honogenized with the aid of a

Pol ytronTM skdhpid A5 cigses ab.deugble-distilled water at 4C, then
centrifuged a g for 20 min. The pellet is discarded and the

super nat ant ( anghg¢ he - uiferhydahengi ¢-5a 24, B0 Jul yL 20@Xatealroi-f uged at
40,000 g for 20 mn. The pellet is recovered, resuspended with 15 vol unes
of doul%di %t193 eeptirryat dec2and ' cent Iy IRl orce Isse@iae 40, 000 g for 20
imsnsfjg:‘,\do;e r%;é)rrolbnrgonlu,Ltdeat(2:Ei(?c.:. 5 On the day of the experinment, the tissue

0.3 g (1 mmol) of (trans)-2-bromo-5a,6,7,9,10,11-
hexahydro-8, 10a-methanopyrido(2',3"':5,6]pyrano(2, 3~

25 dlazepine in 6 ml of toluene, 0.193 g (1.4 mmol) of 4-
methylphenylboronic acid, 0.072 g (0.06 mmol) of
tetrakis(triphenyl)phosphine palladium, 1 ml (2 mmol)

of sodium carbonate in 2 M agueous solution and 0.05 ml



t hawed, and suspended in 5 volunmes of buffer. 150 ~ul of this nenbrane
suspension are preincubated at 37C for 30 mn, in the dark, in the presence
or absence of the compound to be tested. The nenbranes are then incubated
10 for 60 mn at 37C, in the dark, in the presence of 50 ~1 O%OQUQMOG3

[ 3H] a- bungarotoxin in a final volunme oft3250 ~1 of 20 mM HEPES buffer with
0. 050 of pol yethyleneimne. The reaction is stopped by filtration on

VWhat man GF~CEM bihhges arevimusdduddeared 15 100f13rBaUESr W dhd Gt

pol yethyl eneimne. The filters are rinsed with two tines 5 ml of buffer at
4C, and the radcoactinityuretis rfechtmd ¢achefilbkefors7aremsured by |iquid
scintigraphy. The non-specific binding is determ ned in the presence of

oc- bungar ot oRfRefit SaL LI M0 FhiArEeiceRbAaL bf; PLAGCHIR sPECiFH ¢ bi ndi ng
represents approxi pately 60~ of the total binding recovered on the filter.
For each con @ﬁt?%?i%ﬁP%%d Gh§7§§d8réd?1553r%e? entage of inhibition of

the specific_ binding of [3H ct-bhungarqtgoxin is.determ ned, 2S then the

| CSO, the5f co%%:celrllfcr)% |%tnha£) e’c@ﬁﬁoﬁﬁ%ﬁmﬁpghaﬁlﬂ%ﬁbgts 50~ of the specific
binding, is gadful Aledrothid &3 YAlUSALA! whiien comPOMNGS &f L Lhg | nventi on
are between 1 and 20 -, :~I. 4 22 30 July 2003 The conpounds of the
invention haygo | ddeeWseeen rshydireBramni & egal dsdided Iveaf finniakecwet h respect
to peripheral nicotinic receptors of ganglionic type according to the

nmet hod descradiedl. by Houghtling et al., 5 Mdl. Pharmacol. (199S) 48 280-287.
The capacity of a conpound to displace [3H] -epibatidine from bovine adrenal
gl and nenbr ekt K aXes ;i 8858FfFinity for this receptor. Bovine adrenal

gl ands stored at -80C are thawed and 10 honogeni zed with the aid of a
PolytrofPM mill in 20 volumes of 50 mM Tris HCl buffer at pH 7.4 at 4C,
then they are centrif 5,,000-g for 10 m n. The supernatant is

di scar ded aﬁ%ﬁgﬁgfbgiHgggpgkpgsﬁgpe%géd in 30 volunmes of 50 MM Tris HC
buffer at 4G ang sl31neheengenszed, ped of @ reernli gl 8g185-35, 000 g for 10
mn. The final pellet 1s taken up in 10 volunes of Tris HClL buffer at 4C.
100 ~1 of meEYhaRRPYLid0 (DY, of : § | €pbyHd RSl 3aE aizepuhat ed at 24C for 3 h in
the presence of 50 ~| of 0.66 nM[3H]-epibatidine in a final 20 vol une of
25C ~1 of bufyderochilpnrifie p2etkence or absence of conpound to be tested. The
reaction is stopped by dilution of the sanples with 50 ~M Tris HC buffer
pH 7.4 &0 4C and then these are filtered on V~Thatman GF/C~' Mfilters

previously treate or 3. hou jth 0.5~ 25 pqlyethyl eneimne. The filters
are rinsed t\ig2fr _éamft%’g’%f’ﬁﬁ' ?ﬁ%ﬁﬁdﬁfﬁg’?ﬁé~PﬁgF%%%fivity retai ned on
the filter iS,n red. b i OLL j nf i gr. Tk eckfic binding is
det er mi ned ?%rgﬁg%gr égeh%'eéjo (afjfiénféc'gt icﬁé&% Xgengg ??nnrﬁa? %%ncent ration; the

non 23 30addl¥rd083tepeshfdLonind Ng representa 38t 0adDfh afL the total
bi ndi ng recovered on the filter. For each concentration of conpound

studi ed, thehpeeerathgtlatki nthidindamt.ionf mikeuspetsfcocobedidiag of
[3H] -epibatidine is determned, 5 then the I1CSO the concentration of
conpountl® whiéR°F nkP br4d B> of thamsgeciofi € -bi HdPrbylistkieuirat ed. The 1CS

val Ues of tfig, DSt 2681 ¥, COURPUINE.Ahot B LOYEILLOR A PRyeen © and 20

30 min.
0.19 ml (3 mmol) of iodomethane is added and the
mixture is allowed to warm slowly to ambient

25 temperature before adding 100 ml of water and
extracting with dichloromethane. The organic phase is
dried over magnesium sulphate, it is evaporated under
reduced pressure and the residue is purified by

chromatography on a silica gel column by eluting with a



The results of the preceding tests show that 10 certain conmpounds of the

i nvention are selective ligands for the cc4~3~ subunits of the nicotinic
receptor. The conpounds of the invention were finally the subject of in
vivo experiments which denonstrated their therapeutic propertizgguykipoihus,
for exanple, they were studied in the Rétplate nodel, according to the

nmet hod of Eddy and Lei nbach, J. Pharnacol. Exp. Then. (1953) 107 385-393

wi th the ai moaf/lionvest kgate ngr aftuamhictiang, amposanhdl eamdal gesi c ef fect.
20 to 30 g mce were subjected to a 20 heat stinmulus by contact of the paws
wi th a pl at e amaiont ai. n@de apr @dwon stiensti negnper araacedfwhbih 5vdy a
thernostatted water bath. The tinme of reaction to_the pain, which is

mani f est ed bPIiLERLAGEDT OF Hey FerEH T fcuRpitAgdiFso k@ uFe R RIS 2 -after t he
pretreatnent 25 riod carrjied out _by.the subcutaneous. or oral route (each
bat ch bei ng Pﬁrﬁgg hfg%iﬁﬁ?%eﬁﬁxﬁﬂagsféﬁ ﬁﬁ@ygﬁﬁéﬁﬁ¥e TR, the mce
are placed ipdiyi nit Hlate and the tine of reaction to the pain
is neasurgd.ﬁgkélgﬁfééyngs 7%ﬁ%€%d fromthe plate i Mmediately after c 24
30 July 2003 manifestation of the pain. The maxi numtine of exposure to the
stimulus is 30 s. The nmean reaction tinme acconpanied by the standard error
of the nean EgafpR)9i canguessed.foy.each batch. A non-paranmetric variance
5 anal ysis (Kruskal-Wallis) is carried out on the entire batch. A WI coxon
test all ows fheagohpariwem-of-yéath, tr @af et bht crexwiiivilriord Oedint r ol  bat ch.
The differences are considered as statistically significant at the 5~
threshol d. 19 ¥PasneEdmnaryiidione i 3 ' s ghl BY et 13 IfHregpdacny it he

anal gesi.cs mainl ith central effects. The conpounds of the invention show
an activity Tﬁg?gﬁéﬁt3¥ r%ﬁFoﬂﬁégs(gfiietmeen~3 and 30 ng/ kg by the
intraperitoneal or oral route. 15 These results suggest the use of the
conpounds in the treatnment or prevention of disorders associated with a
dysfunction ©fq1 he ¥ e@ldini ©5r €eeRLSS Ssa 85 PEG ald, M 1ahelhB heyel of the
central nervous systemor the gastrointestinal system 20 At the |evel of
the central ferosusSpsioprritbese, 8li spralesa e, 3se]aagpihevesi npai rment s,
nore specifically nenory inpairnments, but also attention inpairnents,

associ at ed witdstAd hditirefusadi-seasehoxi idehyatchoindgircsheagei ng (Age

Associ ated Menory Inpairnment, 25 AAM), w th Parkinson's disease, with
mongol | ¢ ( RIS 19Rd ASRET1PGA P KSF&md 85 al cohol i ¢ syndrome, and with

vascul ar de tia I.ti-infarct d nti.a, .M . _Ih onpounds of the
invention_cgﬁﬂ:r]F%gafégagéoﬂs%$Eﬁf%?%qﬂﬁyﬁHgga%nggtgﬁgrgﬁﬁoﬁi?or disorders
observed in cﬁ%ﬁi%Oa%Hk¥c2QQ§dPQ5K3QfQE $H36A%e 18" oBEAERgeEUr Ol Ogi ca

di seases suéh as Huntington's chorea, Tourette' s syndrone, tardive

dyski nesi a ard thypepbinesi a9- Thec canpounrdsnrgbst aveati on can |i kew se
constitute a 5 curative or synptomatic treatnment of cerebral vascul ar
accidents and cerebral hypoxic episodes. They can be used in the case of
psychi atric pathol ogies: schizophreni a, depression, anxiety, panic attacks,
conpul sffe é&&ﬂﬁﬁ§eg§iéﬁoﬁﬁﬁ%ﬂﬁcﬂﬂz 200 -They can prevent the synptons due to

it hd | f t ob ..al coh [ b [ [
dependence, COBRoaS 2 CHORT RESILSE: HediaBls i BERDth Sy o ios. Fi nal 1y,
they can bem%%ﬁgnEB{nt:wS[ér,‘%a't:r?,’?st]p?zfra%'[a-,3lé]£‘£e;5ﬂ‘?e' evel of the

gastroi ntestinal system
hydrobromide (1:1).

25 10.1. 3-[(4,6-Dibromo-3-hydroxypyridin-2-yl)methyl] -
l-azabicyclo([2.2.2]octan-3-0l.

A solution of 24 g (0.426 mol) of potassium hydroxide

in 600 ml of water is introduced into a 2000 ml flask,

50.0 g (0.213 mol}) of 3-[(3-hydroxypyridin-2-y1l)_



t he conpounds of the invention could be used in the treatnent of Crohn's

di sease, of ulcerative colitis, of irritable bowel syndrone and of obesity.
To this effect, the conpounds of the invention 20 can be present in any
form of conposition appropriate for enteral, parenteral or tragsgdrJ5k

adm ni stration, such as tablets, sugarieoated tablets, hard an fi

gel atin capsul es, drinkable or injectable suspensions or solutions such as
syrups or ameehﬁm-ir@%gﬁy@io?ﬁ Pat.ahesanetCol, COARI ARLh W th suitable
exci pients, and dosed to allow a daily adnini stration of 0.01 to 20 ny/ kg.
WD 00/ 53608 dboflpdsasid. cKompough dm aoheihor ;m 861 puf en 3OF Jud y932003
geonetrical or optical isoners or a m xture of such isoners, of general
formula (1) Rl Rl-218 whwkbh i )oRnire ankdydfagéng af bn? 8@ nf@l- ©f) al kyl group,
a phenyl (Cl1-C4)al kyl group, a phenyl hydr oxy(Cl- C4) aIkyI group) a

furanyl (Cl- GAYe@k§iupyrioignias o ANam} RYdreker (1-Tijed W‘ ¢'6up, R2 is
ei ther a hydropgen or, hal ogen ton1o .a trifluoronethy é /2no, hydr oxyl ,
nitro, acety™*§ ‘tﬁedb‘iﬁtl%% eéf SPAFKBRYPHF DUP- Dr %{:g]T ol of general

formul a NR4ﬁ§hé{bngfﬂkgg(ﬁﬁ%garqurogsquEQEWP A d g@ﬁké%faﬁﬁy o oup

Cl-C4 ) al kanoyl™ group an rogen a omor "a

or else R4 and RS LM, Wddh ltthgsmsfcaggsa gsom Wi cht Gay rdjes othem a CA-C-
ring, or a phenyl or naphthyl group optionally substituted by a hal ogen

atom or a trifd uloretdndained filsuaroeet hoxyis cysaen iy droxyloo altro,

acetyl, (Cl-C6) alkyl, (Cl-C6) al koxy or nethyl enedi oxy group linked in the
2 and 3 or Pfarathhrnpdsi endnshef sulpepheny| okbtiangiecri pheayled &nd Py 27
30 July 2003 R~ is a hydrogen or hal ogen atomor a (C,-C9 ) alkyl group, in
the staté@ of2 &2-base or an addition salt to an acid. 2. Process for

preparation of conmpoynds according.tpo Caiml aracterized in that a
conmpound of r &° 6Pﬁulgﬁﬁl9fe ADERRTE lﬁ?#@ﬁaﬁ ¥ch RZ and R3 are as

defined in Qayepa%io S _subjzectgd to a dehydratlon in acid medium fol |l owed
by a rearrangenent at RAi gh tenperature, to obtain a conpound of general

formul a (IablRQ4R% b g@uga akhk geshiiedy. the substituents Rz and R3 are
nodi fi ed and/ or substituent Rl such as defined in CCaim1l is introduced.

Meltlng point: 260-265°C.
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10.2. {(trans)-2-4-Dibromo-5a,6,7,9, 10, 11-hexahydro-
8,l0a-methanopyrido(2',3':5,6]lpyrano[2,3-d]_
azepine hydrobromide (1:1).
10 g (25 mmol) of 3-[(4,6~-dibromo-3-hydroxypyridin-2-
20 yl)methyl]-l-azabicyclo[2.2.2]octan-3-0l are introduced
into a 500 ml flask, 150 ml of concentrated sulphuric
acid and 3.6 g (25 mmol) of phosphorus pentoxide are
added and the mixture is heated at 150°C for 48 h.
It is cooled, poured on to 300 g of ice, the pH is
25 adjusted to 10 by addition of ammonia and the mixture
is extracted with chloroform. The organic phase is
dried over sodium sulphate and filtered, the solvent is
evaporated under reduced pressure and the residue is

purified by chromatography on a silica gel column by



3.: Medi.cament characterized in that it consists of a conmpound according to
Claiml1l. 4. Pharnmaceutical conposition characterized in that it contains a
conmpound according to Claim1l, conbined with an exci pi ent.
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discarded, and the supernatant is centrifuged at '
20,000 g for 20 min at 4°C. The pellet is recovered and
15 homogenized with the aid of a Polytron™ mill in 15
volumes of double-distilled water at 4°C, and then
centrifuged at 8000 g for 20 min. The pellet is
discarded and the supernatant and the "buffy coat" are
centrifuged at 40,000 g for 20 min, the pellet is
20 recovered, resuspended in 15 ml of double-distilled
water at 4°C and centrifuged once more at 40,000 g
before storing it a:z -80°cC.
On the day of the experiment, the tissue is slowly
thawed and suspended in 3 volumes of buffer. 150 ul of
25 this membrane suspension are incubated at 4°C for
120 min in the presence of 100 Ml of 1 nM [’H]cytisine
in a final volume of 500 ul of buffer, in the presence

or absence of compound to be tested. The reaction is

stopped by filtration on Whatman GF/B™ filters
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2 OH
in which R, and R; are as defined in Claim 1, is
subjected to a dehydration in acid medium followed by a
rearrangement at high temperature, to obtain a compound
of general formula (Ia)
R3
’/’
N

N

R;

in which, if desired, the substituents R; and R; are
modified and/or a substituent R; such as defined in
Claim 1 is introduced.

3. Medicament characterized in that it
consists of a compound according to Claim 1.

4. Pharmaceutical composition characterized
in that it contains a compound according to Claim 1,

combined with an excipient.



