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In this regard it is of value to have conmpounds which have few risks
of drug interactions. 10Mdre specifically, the present invention
relates to conpounds of formula (1): wherein: Rl represents a
hydrogen atom or a group sel ected from C3-Crcycloal |l cyl, benzyl and

| i near or branched Cl1-Col kyl, the allcyl group being saturated or
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C3-Cr/cycl oall cyl group or by one or nore hal ogen atons, - RD, R3, R4
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| i near or branched C i-Csalicyl which is optionally substituted by
one or nore hal ogen atons, Rit and W1, which may be the same or
different, each represent a hydrogen atomor a |inear OT branched
Cl-Colley' group, or Rit and R 11 together with the nitrogen 10 atom
carrying themforma nonocyclic or bicyclic, 5- to 8-nenbered,

ni trogen-contai ni ng heterocycle optionally contai ning another hetero
atom selected fromO and N, said heterocycle being optionally
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cycl oal I cyl al kyl group wherein the cycl oal kyl noiety contains from3
to 7 carbon atons and the al kyl noiety contains from1 gp 6 carbon
atons and is linear or branched, to their optical isoner|8 when they

exist, and also to addition salts S5thereof with a irgal 'y
acceptable aci d. Anot her aspect of the invention pe g  conpounds
of fornula (1) whgrein R, R3, R4 and R5, AL s same (&
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wherein:

- R, represents a hydrogen atom or a group selected from Cs-Cseycloalkyl, benzyl

and linear or branched C;-Cgalkyl, the alkyl group being saturated or unsaturated
15 and optionally substituted by a hydroxy or C3-Cscycloalkyl group or by one or
more halogen atoms,

- Ru, Rs, Ry and Rs, which may be the same or different, each represent a hydrogen
atom or a hydroxy group; methyl group; -OSO:R1p group; -OCORyo gfoup; or
linear or branched, saturated or unsaturated C;-Cealkoxy group optionally
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toto addition salts thereof with a pharmaceutically acceptabl e acid.
Preferably, R11 andeach represent a |linear or branched Cl-C6al kyl
group. Anot her aspect of the invention relates to conpounds of
formula (1) wherein Rg, R7, Rg and R9, which may be the same or
different, each represent a hydrogen atomor a |inear or branched,
saturated or unsaturated Cl-C6al koxy geoup, to their optical isoners
when they 15exist, and also to addition salts thereof with a
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and also to addition salts thereot with a pharmaceutically acceptab
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Cbal koxy group, m.represents n represents 1 and p represents 0, to
their optical PsdHasaEor braushed G1-66rlod 25¥8i ti on salts thereof with a

phar qaceuti cal byre?,ggglpst@mﬁoggm,. Anot her aspect of the invention
relates to the foll owm ng conpounds:
- m and p, which may be the same or different, each represent 0 or 1,

o -

- nand g, which may be the same or different, each represent 1 or 2,

to their optical isomers when they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid.

20 Among the pharmaceutically acceptable acids there may be mentioned without implying
any limitation hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, acetic
acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid, camphoric acid, pamoic acid, 1,5-

25 naphthalenedisulphonic acid.

One aspect of the present invention relates to compounds of formula (I) wherein R;
represents a hydrogen atom or a linear or branched C;-Cealkyl group, to their optical
isomers when they exist, and also to addition salts thereof with a pharmaceutically

acceptable acid.
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t her eof watghoup Nihak e deffined dieteinbafoos pi thbik eptivel idomers wheTthey prisisandtalso

invention relates also to .a pr,ocess for di ration of conpounds
of 5f%rmuf ad(d%ﬁn K I?Séﬁ?rF%gWIﬁ} am %cc?‘rlr%cg{t} & C%?tgl?g?‘?}r%l a (11):

Preferably, Ry; and R'y; each represent a linear or branched C;-Csalkyl group.

Another aspect of the invention relates to compounds of formula (I) wherein Re, Ry, Rs and
Ro, which may be the same or different, each represent a hydrogen atom or a linear or
branched, saturated or unsaturated C;-Csalkoxy group, to their optical isomers when they

15 exist, and also to addition salts thereof with a pharmaceutically acceptable acid.

Another aspect of the invention relates to compounds of formula (I) wherein m represents
0, to their optical isomers when they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid.

Another aspect of the invention relates to compounds of formula (I) wherein m represents
20 1 and X represents CH, to their optical isomers when they exist, and also to addition salts

thereof with a pharmaceutically acceptable acid.

Another aspect of the invention relates to compounds of formula (I) wherein p represents
0, to their optical isomers when they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid.



R, NH RO wherein 12.8, R7,

R8 and R9 are as defined for formula (1),

which is subjected to a hydrogenation reaction to yield the conpound
of formula (111): RO 10wherein R8, R7, R8 and R9 are as defined

"her ei nbef or e,

which is reduced to yield the conmpound of formula (I1V):

NH(N), R9 wherein R8, R7, R8 and R9 are as defined hereinbefore,
which is reacted -9- -7-

10

15

20

25

Another aspect of the invention relates to compounds of formula (I) wherein p represents
1, to their optical isomers when they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid.

Another aspect of the invention relates to the compounds wherein R; represents a hydrogen
atom or a linear or branched C;-Cgalkyl group, Rz, R3, R4 and Rs, which may be the same
or different, each represent a hydrogen atom or a linear or branched, saturated or
unsaturated C;-Cgalkoxy group, Rs, Ry, Rg and Ry, which may be the same or different,
each represent a hydrogen atom or a linear or branched, saturated or unsaturated C;-
Csalkoxy group, m represents 0, n represents 1 and p represents 0, to their optical isomers,

and also to addition salts thereof with a pharmaceutically acceptable acid.
Another aspect of the invention relates to the following compounds:

- N-{[3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl}-3-(7,8-dimethoxy-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxopropan-1-amine, its
optical isomers, and also addition salts thereof with a pharmaceutically acceptable
acid;

- N-{[3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl}-3-(7,8-dimethoxy-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-amine, its optical
isomers, and also addition salts thereof with a pharmaceutically acceptable acid,;

- N-[2-(5,6-dimethoxy-2,3-dihydro-1H-inden-2-yDmethyl]-3-(7,8-dimethoxy-
1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-oxopropan-1-amine, and also addition
salts thereof with a pharmaceutically acceptable acid;

- N-{[3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl}-3-(7,8-dimethoxy-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-4-oxobutan-1-amine, its
optical isomers, and also addition salts thereof with a pharmaceutically acceptable
acid;

- N-{[3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl} -3-(7,8-dimethoxy-

: 1;2,4;5-tétfaﬁfdidQH—B-benzazepin—3-yl)-4—oxobutan—1-amine, its optical isomers,
and also addition salts thereof with a pharmaceutically acceptable acid;

-7 {[[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-oxopropyl]-



either, when it is desired to obtain conpounds of fornula (1) wherei
in fepresents zero, with acryloyl chloride to yield the conpound of
formula (V): Re RO wherein R6, R7, Rg and RO are as defined
herei nbefore, 5which is subjected to a coupling reaction with a
conmpound of forrmula (VI): R5 wherein n, p, RlL, R2, R3, R4 and R6
are as defined for formula (1), to yiegd the conpounds of formula
(la), a particular case of conpounds of fornula (I) wherein m

represents zer ?metﬂxyq)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien—3-yl dimethylcarbamate, its
optical isomers, and also addition salts thereof with a pharmaceutically acceptable

acid.

The present invention relates also to a process for the preparation of compounds of

5 formula (I), starting from a compound of formula (II):

(I,

wherein Rg, R7, Rg and Ry are as defined for formula (I),

which is subjected to a hydrogenation reaction to yield the compound of formula (III):

R 0
F{7
NH (I,
RB
RQ
10 wherein Rg, Ry, Rg and Ry are as deﬁned hereinbefore,

which is reduced to yield the compound of formula (IV):
RS

NH (N)7

Ry

wherein R, R7, Rg _and Ry are as defined hereinbefore,

which is reacted



wherein n, p, R, R2, R3, R4, R, R6, R7, RE and R9 are as defined
for foula (1), -10- 0 or NH, with di phosgene to yield the conpound
of formula (M1): R6 Ri g wherein 126, R7, R8 and RO are as defined
herei nbefore, which is reacted with a conpound of formula (M11): FR
wherein 11, p, R, R2, R3, R4 and R5 are as defined for fornula (1)
and X' represents O or NH, to yield the conmpounds of fornula (Ib), a

particul ar case of conpounds of forrmula (1) wherein in represents 1

and X represg nte?theg“, Qhe¥s desired to obtain compounds of formula (I) wherein m represents

zero, with acryloyl chloride to yield the compound of formula (V):

RS
R, o
N—<_ V),
" _
RQ

wherein Rg, R7, Rg and Ry are as defined hereinbefore,

5 which is subjected to a coupling reaction with a compound of formula (VI):
RS
R4
R, (CH,); (VD,
Y .
'Ry

wherein n, p, R;, R, R3, R4 and Rs are as defined for formula (I),

to yield the compounds of formula (Ia), a particular case of compounds of formula

(I) wherein m represents zero:

N
R, \R R,
1
\ R, (Ia),

10 9

wherein n, p, Ry, Ry, R3, Ra, Rs, Rg, Ry, Rg and Ry are as defined for formula (),

e or, wheh it is desired to obtain bompounds of formula (I) wherein (X)q represénts



RO wherein n, p, RL, 1?-7, R3, R4, R5, R6, R7, R8 and RO are as
defined for formula (1) and X represents O or NH, or, when it is
desired to obtain conpounds of fornmula (1) wherein (X)", represents
CH2, with gamma-butyrol actone to yield the conpound of fornula (1X):
H Rs wherein R6, R7, Rs and RO are as defined hereinbefore,
5which is oxidised to formthe conmpoung.of fornmula (X): wherein
R5, R7, R8 and RO are as defined hereinbefore,

O or NH, with diphosgene to yield the compound of formula (VII):
RE

R; O

Ry

wherein R, R7, Rg and Ry are as defined hereinbefore,

which is reacted with a compound of formula (VIII):

Rs

R, \N /(c:Hz)n (VIn,
HX!I RS

wherein n, p, Ry, Ra, R3, R4 and Rs are as defined for formula (I) and X' represents

O or NH,

to yield the compounds of formula (Ib), a particular case of compounds of

formula (I) wherein m represents 1 and X represents O or NH:

Re /(CHz)n (Ib),
N R
R, X‘——/— \R1 3
N——< R,
R; 0
10 Ry

wherein n, p, Ry, Rz, R3, Ry, Rs, R, Ry, Rg and Ry are as defined for formula (I)
and X' represents O or NH,



which is reacted with a conpound of fornula (VI) to yield the
conpounds of formula (lc), a particular case of conpounds of fornula
(1) wherein mrepresents 101 and X represents CH2: wherein n, p, R,
‘R7> R35 R45 R55 R6, R7, Rs and RO are as defned for fornmula (D. -12-
fromoptically active fornms of the synthesis internedi ates of
formulae (VI) and (VII11) or by resolvijpg racemc forns of the
conpounds of formula (1), in accordance with nmethods known fromthe

literature. The . ou . 1 NV i I ;&%
(hyperpolari§afﬁaﬁ¥36f§3§1§§q§9@%96Q§ﬁ3%F§§¥?%nggigg? C &%%@F%F“?ﬁe
bl ocki ng of HCONHheithghmma-dusedadiynetit gietichpameenddf ohveula (Kgnt | on

allows the latter to be us&d in curative or preventative treatnents
for any pathol ogy in whichjthe activity or expression of HUN channels

i s degraded and abn0§7=l. Sgrd-conpoynds of the invention may
especially be useful in C i We or//preventative 10treat nent of
pain, in particular neur c andMi anmat ory pai nélX)J adder
overactivity, and eye dryness~sensdtion e conpounds of the

i nvention reduce car & ac pacemakeér activity\N n direct and sel ective
manner. The sel ective redugtion of heart rat Qbsed by the conpounds
of the invention makes it 15 possible for the latter to be used
curatively or pgavemtal RY ®;¥%nd R, 488s ¥ahe@usiABdthe] 0gi es in which
accelerated heart rate acts as a trigger or has an aggravating role.
Sai d conpounds may especially inprove the treatnent and | ong-term
brogngsi s of i SGHARN Gagaladh ARAIAL Bbdlnd DefofmyaYRUS cli ni cal

mani f est ati ons: stabl e angi na, acute coronary syndromes: unstable
angi na, threat syndrones ard nyocardi al infarction, post infarction;
heart failure whether, 20 systol i.c_or diastolic and whether in the
chronic or acute for&% the 7 ven{ricyfar or supraventricul ar

rhyt hm di st ur bances, pat ol ogijes co Huting a vasculéé ri sk factor
arterial hypertension, ¢ | est erol aem a; “especi al ly by
reduci ng endot hel i al Rfysfunctti on,—The deve ment of atherosclerosis
| esions and their conplica%%ons. Sai d conpou oy nmake it possible
to ensure nyocardi al proteckion in patientsHat risk, in the 25course
of surgery or during septic shock. Reducing heart rate may noreover
foun part of thgntiat TRIR,Ghd Bl 8228 aSiRHGBeRBeDEr t hyroi di sm
acconpani ed by sinus tachycardia. The present invention relates al so
to pharmaceutical conpositions conprising as active

which is reacted with a compound of formula (VI) to yield the compounds of

formula (Ic), a particular case of compounds of formula (I) wherein m represents

10 1 and X represents CHa:

ol (Ic),

RG
N\ Ra
R7 R1
N R,
R; O
Ry - - .-

wherein n, p, R1, Rz, Rs, R4, Rs, Rg, R7, Rg and Ry are as defined for formula (I).

The optically active forms of the compounds of formula (I) are obtained, either by starting



i ngredi ent a conmpound of fornmula I, or an addition salt thereof with
a pharmaceutically acceptable acid, in conbination with one or nore
phar maceutically acceptable, inert, non- -13- toxic excipients or
‘carriers. Anong the pharnmaceutical conpositions according to the

i nvention there may be nentioned nore especially those that are
suitable for oral, parenteral (intravgpous, intranuscul ar or

subcut aneous), per- or trans-cutaneous, nasal, rectal, perlingual,

acul ar or g3l GRANALALY AT i ﬂhi%%ﬁﬁh?ﬂm&@&ﬁa@gﬁﬁhﬂléé’(\/ﬁ?ﬁdqmr by

dr agees, I"ngu tin caps capsul es
supposi t onresebz;ngcnraemms fomsncnfmbmtcsmp@imdmf foretuin, (I),np@eqcm@ﬂnee giith methods
dri nkabl e, pr r aerosol s, eye drops and nose drops. hi
addi tion ‘f"ﬁg 3#\%%%8“& for mul a (1), the pharmaceuti cal

conposi tions according to the invention conprise one or nore

excipients_or carriers s ch .as dil br.i cant .0obi nder s, .
di si nt egr d0F n§eERRAlS ofy Hﬁ@ﬁ?@lwﬁﬂabdiéﬁtgnmgwg 8??&“@%%mévﬂ%f
exanpl e ofug¥GideiaRlPciafndRr ri ers, there may be mentioned: as

di luents :-lactose, dextrose, sucrose, mannitol, sarbitol, cel]ul ose,

gl ycer ol , Thadlackipg pEHRNchannely qapsed by fheccompopngsiof thgapypnypryaljops the latter
magnesi umagd, Galie LR %veﬂ&k%%e%ﬂeﬁﬁ%‘oﬁw{hol 9 ifWhieh RQIcRvity or

alumniumsilicate, magnesSiumsilicate, starch, gelatin, tragacanth,
met hyl cel lewpression @éiﬂl‘{whaomimﬂymelﬁ)ﬂlﬂééw@nése and

pol yvi nyl @éfdc%'ni% s of iBSinfltiod r@é&@g@%@ﬁgl in tARratival @ ipRlvEntaied

and its sodium . effervescen percentage of active
i ngr edi entueaﬁnehoofmdim ifi [pprticnlat heurgiadricrant inflamalatory ppioshladdsn overactivity,

preferably &roq e$smmaKm§6by wei ght .

The compounds of the invention reduce cardiac pacemaker activity in direct and selective
manner.
The selective reduction of heart rate caused by the compounds of the invention makes it
15 possible for the latter to be used curatively or preventatively in the various pathologies in
which accelerated heart rate acts as a trigger or has an aggravating role. Said compounds
may especially improve the treatment and long-term prognosis of ischaemic cardiopathies
in their various clinical manifestations: stable angina, acute coronary syndromes: unstable
angina, threat syndromes and myocardial infarction, post infarction; heart failure whether
20 systolic or diastolic and whether in the chronic or acute forms thereof; ventricular or
supraventricular thythm disturbances, pathologies constituting a vascular risk factor:
arterial hypertension, diabetes, hypercholesterolaemia, especially by reducing endothelial
dysfunction, the development of atherosclerosis lesions and their complications. Said
compounds may make it possible to ensure myocardial protection in patients at risk, in the
25 course of surgery or during septic shock. Reducing heart rate may moreover form part of

the treatment of diseases such as hyperthyroidism accompanied by sinus tachycardia.

The present invention relates also to pbarmaceutical compositions comprising as active
ingredient a compound of formula I, or an addition salt thereof with a pharmaceutically

acceptable acid, in combination with one or more pharmaceutically acceptable, inert, non-



20The useful dosage varies according to the age and wei ght of the
patient, the admnistration route, the nature and severity of the

di sorder, and the adm nistration of any associated treatnents and
Tanges fromO0.5 ng to 500 ng per day in one or nore adm ni strations.
The Exanples that followillustrate the present invention. The
structures of the conpounds described.igkn the Exanpl es were determ ned
according to customary spectrophotonaetric 25techni ques (infra-red,

nucl ear n%%gg%%gg%ﬁﬁgqgﬁﬁgz mass spectronetry). -14- The

Preparati ons e preparation of intennediates of synthesis.
Abbrevi ations : BI NAP2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl

Sl phoxi dretrEcis: DRrRReCT R n PP B PEROH O oF v Ny e gy ko e
havi ng an navesdemsr egistially Websg hthato bre306taBlo gfon odral] hiatenetal atiytchvedous,an

intramuscular or subcutaneous), pet- or trans-cutaneous, nasal, rectal, perlingual, ocular or

5 respiratory administration, and especially tablets or dragées, sublingual tablets, hard gelatin

capsules, capsules, suppositories, creams, ointments, dermal gels, injectable or drinkable

preparations, aerosols, eye drops and nose drops.

In addition to the compound of formula (I), the pharmaceutical compositions according to
the invention comprise one or more excipients or carriers such as diluents, lubricants,

10 binders, disintegrating agents, absorbents, colourants, sweeteners.

By way of example of excipients or carriers, there may be mentioned:
¢ gs diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,
* g5 lubricants : silica, talc, stearic acid and its magnesium and calcium salts,
polyethylene glycol,
15 ¢ as binders : aluminium silicate, magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrating agents : agar, alginic acid and its sodium salt, effervescent mixtures.

The percentage of active ingredienf of formula (I) in the pharmaceutical composition is

preferably from 5 % to 50 % by weight.

20 The useful dosage varies according to the age and weight of the patient, the administration
route, the nature and severity of the disorder, and the administration of any associated

treatments and ranges from 0.5 mg to 500 mg per day in one or more administrations.

The Examples that follow illustrate the present invention. The structures of the compounds
described in the Examples were determined according to customary spectrophotometric

25 techniques (infra-red, nuclear magnetic resonance, mass spectrometry).



PREPARATI ON

1:[ (4, 5-D nmet hoxybi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-yl)-nethyl k am ne
Step 1. 8, 8-Di et hoxy-2, 3-di net hoxybi cyclo[4.2.0] octa-1,3,5-triene
‘1524 g (107 mmol ) of bronoveratrol is poured onto 8.4 g (215 mmol )/ 2
eq.) of sodiumamde in 10 nL of toluene, followed by 25 g (215
mmol/ 2 eq.) of 1,1-diethoxyethylene. Kgating is carried out at 80C
for 4 hours 30 mnutes; cooling to -10C is carried out and 50 nL of
wat er and.fhen 50.nal, of. t ol uen e -1 0. ases are

separ at edThﬁng?fémgﬁbg%ﬁ‘Ee gﬁé’%eé)griaggne%’f&aé%ﬁ%c‘id t%&ﬁﬂﬁhvﬁg {gh t ol uene. The
conbi ned tol uene phases are washed wth water 20to neutral pH and are
then concentrated. The residue is chronmatographed over 600 g of
silica (eﬁ@éﬁt‘—’—‘?ﬂ%dhl oronet hane) to yield the desired product. Step
2: 4, 5-D meifapxybi cycl op4; -BisQlighehdphosphibo)t I, i'®maghthyle To 7.5 g (29.7
mmol ) of the preceding caonpound dissolved in 120 nL of 'VHF, there
are addedT3€ inL of 1M AYudaEschEyBHOERPMYTi ¢ acid solution. Stirring
is carriegygut at anbi enf nzhhafpesabmi® for 19 hours and then the
maxi mum anmount of THY is evaporated off. The white nmass obtained is
taken up IDM3G0 nmL of walinethdmulpesida ed for 1 hour at 5C. After -15-
filtration, 3 washings w.t. nm. of water and drying in vacua, the
desired pr‘eg‘duct is coll\ggﬁlg%‘;&& ep 3

4, 5- Di net MRxybi cycl o[ 4. 2ofd-®dt a- 1, 3, 5-trien-7-o0l To 4.73 g (26.5

mol ) of the preceding compound. suseeRded: bl 438l MoQlilEkaarode #o

10 g/mol
THF tetrahydrofuran

PREPARATION 1: [(4,5-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)-methyl]-

amine
Step 1 : 8,8-Diethoxy-2,3-dimethoxybicyclo[4.2.0]octa-1,3, 5-triene

15 24 g (107 mmol) of bromoveratrol is poured onto 8.4 g (215 mmol)/2 eq.) of sodium amide
in 10 mL of toluene, followed by 25 g (215 mmol/2 eq.) of 1,1-diethoxyethylene. Heating
is carried out at 80°C for 4 hours 30 minutes; cooling to —10°C is carried out and 50 mL of
water and then 50 mL of toluene are poured in. The phases are separated and the aqueous
phase is extracted again with toluene. The combined toluene phases are washed with water

20 to neutral pH and are then concentrated. The residue is chromatographed over 600 g of

silica (eluant: dichloromethane) to yield the desired product.
Step 2 : 4,5-Dimethoxybicyclof4.2.0] octa-1,3,5-trien-7-one

To 7.5 g (29.7 mmol) of the preceding compound dissolved in 120 mL of THF, there are
added 30 mL of 1M aqueous hydrochloric acid solution. Stirring is carried out at ambient
25 temperature for 19 hours and then the maximum amount of THF is evaporated off. The

white mass obtained is taken up in 150 mL of water and stirred for 1 hour at 5°C. After



5 0C there is added, twice, over 5 mnutes, 1.21 g (31.8 mml) of
sodi um borohydride. After stirring for 1 hour at 0C, the mxture is
poured into 350 nL of water and then extracted 3 tinmes with 100 nlL of
‘di chl oronet hane. The conbi ned organi c phases are washed twi ce with 50
m of water, and then dried over nagnesi um sul phate and concentrat ed
to yield the desired product. 10Step 45-

8- Br ot no- 2, 3-di net hoxybi cycl o[ 4. 2. 0]Jocta-1, 3,5-triene 4.55 g (25.3
nrnol ) of r i d j d pRiduct is
tri phenyl SL%@B iﬁg\gan 1 ﬁggggl% %%%%E%lﬁggag%%%hﬁd&% P

t et r abr onosizcfedne in 150 m 14 of ether are heated at reflux for 2
hours 30 m nutes. After cooling, the insoluble material is filtered
through a M and rinsed 5 tines with 50 inL of ether. After
ConcentraE&?B:@IS—Db&tﬂcﬁjzﬁz‘bﬁcr@we@]od‘ma3,156&"91@1%1i s chronat ogr aphed over
550 g of silica (eluant: dichloromethane) to yield the desired
product. Step 5:

4, 5- Di et hgxypy gmd.pﬁﬂmg- 186 bcddidy Somipoued ausgendad BOIBY il of nedBing] at
(24.8 m‘ml% of the precedi ng compound and 8, 64 Ig{ngﬁZ 2 H_naoé/ lla%ﬁgq)
of tetrabd Qltla?ﬁmﬁn@‘%ﬁ‘i‘acty’éﬁ?i querj jhmjmtespd 258 (Bl <tfisefiag hero ®nt
t enper at “gxﬁtelf Q{im%% BONAMLS at PN, Ghe £BAGEEN bEbO o350 ML bedtek QRd then

m xture, e residue Is c ronatgtgirﬁg hed over 350 g of silica (eluant:

di chl or omestrested) 3 tigeyivathd 1 ¢theld roptegng: t Thegpoapined organic phases are
[ (4, 5 DV el B0V RICY Sl 8o 2] GChed: dhySmbd | eia oMM Ruate- sk
carried ol at anmbien enperature'and ordinary pressure for 6 hours
30 m nut esoncehieated totyiridthe slegited prdduttt ered over Celite, rinsed with
met hanol and concentrated to yield the desired product. PREPARATI ON
2: [(2-Met hoxybicycl o[ 4.2.01octa-1, 3,5-trien-7-yOret hyl i am ne 5Step
. 3- (@, 6- Biddronophaiyl 3 <indakixpbicycpi/ apafjweni-1,8,5Heerk0 62. 4 g (464
mmol/ 1.2 eq.) of cupric chloride, 76 nL (580 mMmvbl/ 1.5 eq.) of
tert-butyl nitrite and 483 m. (7.34 noles/19 eq.) of acrylonitrile
in 475 m 40 %C?S@inhﬂ&b &f e IR chepReEAtuDeg (458 enmdl/1oendof
dropwi se, over hour, 100 8 (386 n’m)lll) of 2, 6- gjl brom)gni l.i Hg

di ssol ved tiipheggphesaling pndy &0 #i(30-3 mamolded ¢q.) ofgetrabromompethane jpd 5 gy of

further 1 haur .at.afRi fAlx FETPEARE 96 Srinddd AtBERodiRg hearbiubk nitealiise
is poured into 1 fitre of 20 %aqueouslhédrochl oric acid solutio

The aqueodBtepdabrmughs a &t andoinsed dities ol L 9 ¢then A £ARGSBIERLHOB Iogél?‘?e
phas ar sh AN I WS b hdbthaR

A o con QU e s T L R e
in the folicdihegestedprodBtiep 2: 3- (2, 6- Di bront ophenyl) - propanenitrile

Step 5 : 4,5-Dimethoxybicyclof4.2.0]octa-1,3, 5-triene-7-carbonitrile

6.0 g (24.8 mmol) of the preceding compound and 8.64 g (32.2 mmol/1.3 eq.) of

tetrabutylammonium cyanide in 125 mL of THF are stirred at ambient temperature for 21
20 hours. After concentration of the reaction mixture, the residue is chromatographed over

350 g of silica (eluant: dichloromethane) to yield the desired product.

Step 6 : [(4,5-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl] amine

To 4.01 g (21.2 mmol) of the preceding compound dissolved in 60 mL of methanol and 60
mL of 7N ammoniacal methanol there are added 2 mI of Raney nickel. Hydrogenation is



15The precedi ng conmpound is dissolved in 1400 m of acetic acid. 68 g
(1.04 noles/2.7 eq.) of powdered zinc are added all at once. An
exothermto 58C develops slowy. After 1 hour in contact, the
Teaction mxture is poured onto 3 kg of ice. The aqueous phase
obtained is extracted with 1 litre and then 500 nL of toluene. The
conbi ned tol uene phases are washed w }jjg. aqueous saturated sodi um
chloride solution. After concentration, the 20residue is

chr omat ogr aphed e L ield i TOEd . :

2 B omoby SYBroCH 5 pSeieEftels i S ol ERRTOPPRIE, 50 Sifils, The
mol ) of tdieneriedlwi filgered oyen etitd, ninsall with iethmelr amd addestdtratod so dielthihe
am de (1.31. Ie(ssié4 eq.) in 3 litres of liquid ammonia. After
stirring fBYC9PHSHfs at the reflux of the anmmonia, the reaction is
stopped by adding 102 g (4 eq.) of solid amoni um chl ori de 25and t hen
the ammonia is allowed to evaporate off. The residue is t nup in 1
litre of EW-%J(ZSMFWW‘CX%4%Mqcﬁ'?’égftf‘ﬁ?'gfyéﬁne&?}lﬁf%ag
rinsed with ether. After concentration of the conbined filtrates, the
residue is chromatographed over 2 kg of silica (eluant:

di chl r oné’t@dn‘e?)(2t®8§b7@11@hFﬁé"%té@P’f0dd‘0m?@GWél?. Step 4 :

2- Brotnobi cyclo[4.2.0]octa-1, 3,5-triene-7-carboxylic acid 5To 75 ¢
(360 trinmol) of the precedi ng conpound in 375 nL of ethanol, at

anbi ent t Gopdrdag (H6d, minhBt.2 e $ oficigeig chloside,Lt6i oh (530 BawYL.f 642 of taghutyl, 7

eq.) of pot.assi drox4 [ | ved 4 Qf %8t er LN
is carri e@%%tarﬁg%é%%?u%}n%?fﬁggt 'n°¢ H%rﬁé?lﬁg’ﬁcﬁ? 4i7s evaggoe{?g{olél g’f ?(
1 litre ofambiheteniperaadelatere tihipovred)civesvighase 1 Bownslieg (386 mamoli of2,850
m. of ether, and.the idifigation t 1dJds.carried.out.usi
concent rat@%ﬁ‘“ﬁ%ﬁ‘tﬂ?ﬂf’é’kdgﬁgﬁ' gﬁ’c%@ m%d#ﬁégﬁ‘g@?'pﬁtmgemfcgflﬁ%gu% %)r% iPPSF dd
of f, 151 NS @Qumdttabicik %[ianadlréll’dnﬂdhanhy rdabtbrt M nde & poaetdrinodutite ofS2E®Y

_5:7_ )2,-1§ _2 ABglgéﬁréﬁg Ig{r: gclplgwasalzcas}o]pﬁ(ié%ogbig; éq?u-@glgsl ﬁlre]lse is extracted with toluene and the

combined toluene phases are washed with aqueous saturated sodium chloride solution.

After concentration, the desired product is obtained and used as such in the following Step.
Step 2 : 3-(2,6-Dibromophenyl)-propanenitrile

15 The preceding compound is dissolved in 1400 mL of acetic acid. 68 g (1.04 moles/2.7 eq.)
of powdered zinc are added all at once. An exotherm to 58°C develops slowly. After
1 hour in contact, the reaction mixture is poured onto 3 kg of ice. The aqueous phase
obtained is extracted with 1 litre and then 500 mL of toluene. The combined toluene phases
are washed with aqueous saturated sodium chloride solution. After concentration, the

20 residue is chromatographed over silica to yield the desired product.
Step 3 : 2-Bromobicyclo[4.2.0] octa-1,3, 5-triene-7-carbonitrile

138 g (477 mmol) of the preceding compound in solid form are added to sodium amide
(1.91 moles/4 eq.) in 3 litres of liquid ammonia. After stirring for 2 hours at the reflux of
the ammonia, the reaction is stopped by adding 102 g (4 eq.) of solid ammonium chloride

25 and then the ammonia is allowed to evaporate off. The residue is taken up in 1 litre of ether



9 g (348 mmol ) of the preceding conpound and 39 g (417 minoll1.2
eq.) of 1,1-dinethyl- 2-hydroxyethylamne in 800 nL of xylene are

m xed together. The m xture is heated at 15 140C for 6 hours,
‘carrying out azeotropic entrainment of water. The m xture is then
allowed to cool and stirring at anmbient tenperature is maintained
overnight. The precipitate which is fgrmed (essentially the starting
acid) is filtered off and washed with tol uene. The conbined filtrates
are concentrated t '

17- (4, 4- DF tstt%?%—’ i?%gé}titgdig%iggﬁloé@go . g%ﬁ)eth%% %. Cg’hg‘a?ogttoé’- g feg
trien-2- 28ybined dilpites)ythar edshiyt eise rlaomiatographeda wivére 3t kgenf)eiﬂatau(@uanﬂB

g (171 g of the rec(g oun 3739(205 nmoUL. 2 eq.) of

benzophenért?bof‘?ﬁl‘?lil?ne T {h(a% Hﬁf?@fl% 01 eq.) of di-palladium

tris(di benzylidene- acetone) 3.2 g (5.14 mol 1 0.03 eq.) of BINAP and

23 g (240 mmol |1 _4 eq of sodiumtert-bytylat m xed into 800 nL

of tol uenéﬁﬁﬂea?fﬁ”ﬁﬁwé’tcy‘é‘?féZr‘y"?fﬁ‘r]r%gﬁ‘ef gd% @ﬁ’cfﬁl%ours adding 9.3
g (0.3 eq.) of benzophenone-imne after 4 hours. After stoppi ng

heatlng, the insoluble material is filtered off_at about 50C, and the

filtrate iTo Then(360 1@moly i cthe reseding temppingi i ¢ Feesf langl, gambient

which is 0
oct o 1. 3, Ao WD 4 Rkl f i o R (0P8 Sl 124D ANATLENE! Btk
mol ) of tissolpedcioddd md. mfommumluxmgzac@nmmforelﬁﬂ@m ar@dhqreilﬁpth@mizeo

nL of concent ra
L T N o
t aken up iofiethedahd ﬁhéxea:mﬁcmh es pHThe cm-qerému sisipp amantsatwddsddwhlmlc hcid.

et her basi ¢, us S.SI ar bonat n the xt ted
wi t h1¢t hedr%eﬁtcéltltaﬁr{??fﬁﬁ‘f ﬁ‘gﬁﬁa % ‘g e‘gén &4 tﬁiatcl{egi%dgf
t he conbi negiuet her eal phases, the deS| red product is collected. Step
8: 2-Hydroxybicyclo[4.2.0]octa-1,3,5-triene-7-carboxylic acid 10hi
the cold state, 18.6 inL (345 nmpl/6 eq.) of concentrated sul phuric
acid are E(Pé?]é £ m&%m%?,zcgczéﬁﬂz @oﬁﬁql95-9‘§ent-h@l)mﬁgﬁﬂlhﬂg{ﬁmﬁw&%zole
suspended i 20 nil, of  water st maintaining the tenperature
bel ow 150 Cool i ng to about fromO to 5Cis carried out and, over 15

ni nut es, s%?&gt L oJfﬂfe @cel ngggmg ol HIRAA 39 & (£G hmB/1. @99591*1 Uldﬁﬁétﬁﬁ-

in 25n1_o poured W se; stirring is carried out for
5 m nutes Qahydﬁﬁyamyltamir@nn &0 anL of xylene are mixed together. The mixture is heated at

15 140°C for 6 hours, carrying out azeotropic entrainment of water. The mixture is then
allowed to cool and stirring at ambient temperature is maintained overnight. The
precipitate which is formed (essentially the starting acid) is filtered off and washed with

toluene. The combined filtrates are concentrated to yield the desired product.

Step 6 :  [7-(4,4-Dimethyi-4,5-dihydro-1,3-oxazol-2-yl)bicyclof4.2.0] octa-1,3,5-trien-2-
20 yl- (diphenylmethylene)amine

At ambient temperature, 48 g (171 mmol) of the preceding compound, 373 g

(205 mmol/1.2 eq.) of benzophenone-imine, 1.57 g (1.71 mmol/0.01 eq.) of di-palladium
tris(dibenzylidene-acetone), 3.2 g (5.14 mmol/0.03 eq.) of BINAP and 23 g (240 mmol/1.4

eq.) of sodium tert-butylate are mixed into 800 mL of toluene. Heating at 85°C is carried

25 out for 24 hours, adding 9.3 g (0.3 eq.) of benzophenone-imine after 4 hours. After
| stopping heating, the insoluble material is filtered off at about 50°C, and the filtrate is then



15 10 mnutes and whil st maintaining the tenperature bel ow 10C, a
solution of 144 ng (0.57 mp1/0.01 eq.) of copper sul phate

pent ahydrate in 166 ml of 1M aqueous sul phuric acid is poured in
‘dropwi se. Heating at 80C is then carried out for 1 hour and then
stirring is carried out overnight at anbient tenperature. The aqueous
phase is extracted with ether, the conRined ethereal phases are
washed wi th an aqueous saturated sodi umchl oride 20 solution, dried
over magn :
chronatog?%%é@%ﬁ%bgpg%gﬂﬁggﬁﬁggéﬁg%%ﬁ%g Jgﬁgﬁa%?%%?%?gﬁg?ﬁgﬁglethanol
90/10) to yield the desired product. Step 9:

Q-Nhthoxy icyclol4.2, 0 - S-tyjenes7-ca i i.d ethyl
carer R A DI S T R LR P o1
mmol/ 0.25 eq.) of caesium 25carbonate in 330 niL of dinethyl
carbonate are heated at 13 for 45 hours.  Af filtrati.on and
concent r atl 68 @pout d ni“@%éf’?gﬁ Prrosd g eompoad We"glsp o ‘Hire felicoptgming 200
col | ect ed 1, ot Qoncoh®iRed Qilphuric acid are refluxed for 1 hour 30 minutes. The solvent is

2- Met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-tri ene-7-carboxam de To 6 3
ramol § m0%@%%@%&%&@%%&%@@%?@%&%??Mmﬂl&ﬁﬁﬁﬁﬁé%%m

added, dr ngly!oﬁ? 1&%@ Qs ivRdne® fwithSetilr ARTRNHALD A &ﬁiugr?{)otgsi-uiﬂ‘ kd¥Boriafe and
carried out at g Ient tenperature for 2 days, and then the THF is
evapor at etheofekiraaied wish pthsi. dufier drying eigtmegrssHphadphaie and geregatrasign gt the

et hyl acet . ' o) ggg dried over nmagnesi um
sul phat e §§1%8%18%%§%r§§§p%5§§?%e({/| e &ﬁ?ﬁ%ﬁggg?‘%ée "product. Step 11 :
1- (2- Met hoxybi cycl o[ 4. 2. 0] oeta-1, 3,5-trien-7-yQOret hanam ne 1.39 nth

: ' / f b s | phj d d, d i se,
bver 10 kLS PG i UhE e R B BT, Compound

dissolved in 20 nL of THF, at 10 anmbi ent tenperature, and then

Le)
=

heating at 70C is carried for. 24 go rs. The m xture is brou%?I
back 110 amblirold eiipds Atk &SP UE Pt Srisolaer JUp G ridgrerm S oot
anhydr ous j7e hanolmAaH oher pdcRl Porddoun@fshipendedrin2200MUL. . of Aliter, whilst
evaporation, the residue (0.99 g) is chromatographed on a _col umn, of
50 g of simdiRiainpe| theirmperEn PPNt fafesétena RO A1 13:5 65 BFEHeE U o
%/'he' d a figstoks PEhiRisOf sdtifondfsiJees (@Brodmel1.2e4) 8Nahes nkie el 2omIof
e sane
of water is poured in dropwise; stirring is carried out for 5 minutes at 0°C and then, over
15 10 minutes and whilst maintaining the temperature below 10°C, a solution of 144 mg (0.57
mmol/0.01 eq.) of copper sulphate pentahydrate in 166 mL of 1M aqueous sulphuric acid
is poured in dropwise. Heating at 80°C is then carried out for 1 hour and then stirring is
carried out overnight at ambient temperature. The aqueous phase is extracted with ether,
the combined ethereal phases are washed with an aqueous saturated sodium chloride
20 solution, dried over magnesium sulphate and concentrated. The residue is
chromatographed over 500 g of silica (eluant: dichloromethane/ethanol : 90/10) to yield the

desired product.
Step 9 : 2-Methoxybicyclo[4.2.0] octa-1,3,5-triene-7-carboxylic acid ethyl ester
6 g (33 mmol) of the preceding compound and 2.7 g (8.3 mmol/0.25 eq.) of caesium

25 carbonate in 330 mL of dimethyl carbonate are heated at 130°C for 45 hours. After

filtration and concentration of the reaction mixture, the desired product is collected.



15product in the formof boron conplexes. That |atter fraction, after
treatment with ethanolic HCl, and then aci d-base extraction, provides
an additional fraction of the desired product. PREPARATION 3 :

'7- (Anai norret hyQoi cycl o[ 4. 2. Olocta-1, 3,5-trien-3-0l Step 1
:5-triene-7-carbdnitrile 68.7 g (431 6 ranol) of

3-met hoxybi cycl o[ 4.2. 0] octa-1, 3, 5-trigge-7-carbonitrile dissolved 20
in 1500 nmL of dichloronethane are brought to OC. There are then
added, dropw se, over 1 hour 15 mnutes, 863 nL of a 1M sol ution of
boron tribrom de in diehloronethane (863 mMmvl/2 eq.). The m xture is
then al | oged 100 2adkodbieclafp. 210oaurdisetriebe fro@bataride over ni ght. The

m xture is brought back to about O0C and is poured onto 1 kg of ice.
Stirring is carried out for 30 mnutes at anbient tenperature, the

phases ar &, 1P eR)aTdheHebdiaaiedssndhaent. f OHF aqCEdhag afcndied, ce
with 500 nL ?éalchlgronetﬁﬁ 0

washed wi €fPPeg, A£0 éﬁLﬁéQ@r‘ggﬁﬂggéﬁléég &gpgﬁg&ggg?ﬁ%fgﬁfpﬂgh

After filtoatlnle3ih &R8CRARMAIHMOTHR DS aaﬁhsmciﬁﬁamﬁ Dif Ajubed.
Step 2: 7- tﬁﬁﬁgnetﬁﬁg)blcyclo 4. 2. 610e 5-trien-3-ol Téﬁm 0g

(55. 15 nmolphasefist ¢xragie@ oath Ayh la@qtat@ eThg §%W@'b opgrnie7phases g Hatch QKB
and 170 %%&M%&@{ﬁmﬁa%@e FRLRNANA 1RRbredpfodadded 8 rnl of Raney

ni ckel , Hydrogenation is carri out at a tenperature and
ordi nary pressure until the theoretlcal vol ume of hydrogen has been

et e SR SR S o o
PREPARATICN 4 : 8 (Autlnonethytblcyclo[4 2.0locta-1, 3,5-trien-3-ol
tsf l? te i ﬁ;og regl#li, %.gt he E 9 a%djo(r)zgletd?nelet §lguq;51u&e gge p%qlre Elr%tpiw?sg, §Ver bllét 7
[ 4. 2. 0locCtg@mdtesd irto DIRT @89 B BOME bfdcbding compound dissolved in 20 mL of THF, at
10 ambient temperature, and then heating at 70°C is carried out for 24 hours. The mixture is
brought back to ambient temperature, subjected to solvolysis ﬁsing 7.5 mL of anhydrous
methanol and heated again at reflux for 1 hour. After evaporation, the residue (0.99 g) is
chromatographed on a column of 50 g of silica (eluant: dichloromethane/ ethanol/ammonia:
95/5/0.5) to yield a first fraction of the desired product and another fraction of the same
15 product in the form of boron complexes. That latter fraction, after treatment with ethanolic

HCl, and then acid-base extraction, provides an additional fraction of the desired product.

PREPARATION 3 : 7-(Aminomethyl)bicyclo[4.2.0]octa-1,3,5-trien-3-ol

Step 1 : 3-Hydroxybicyclo[4.2.0]octa-1,3, 5-triene-7-carbonitrile

68.7 g (431.6 mmol) of 3-methoxybicyclo[4.2.0]octa-1,3,5-triene-7-carbonitrile dissolved
20 in 1500 mL of dichloromethane are brought to 0°C. There are then added, dropwise, over 1
hour 15 minutes, 863 mL of a 1M solution of boron tribromide in dichloromethane (863
mmol/2 eq.). The mixture is then allowed to come back up to ambient temperature
overnight. The mixture is brought back to about 0°C and is poured onto 1 kg of ice.
Stirring is carried out for 30 minutes at ambient temperature, the phases are separated and

25 the aqueous phase is extracted again twice with 500 mL of dichloromethane. The



PREPARATI ON 5:

[ (3-Ethorybicyclo[4.2.0]oeta-1,3,5-trien-7-yOrethyl |l amne Step 1 :
3- Et hoxybi cycl o[ 4.2.0] oeta-1,3,5-triene-7-earbonitrile 1.5 g (10.19
‘ol es) of the product of Step 1 of Preparation 3 are dissolved in 15
m. of 15 di nethylfonnam de (DVF). 2.8 g (2 equival ents) of potassium
carbonate, and then 2 3 ml (3 equivahgnts) of ethyl brom de and 100
mg (0.06 of an equivalent) of potassiumiodide are added. The
reaction mxt.ure i s heated at u £o@lkd, Nghd h

carried oft™ l?%ﬂ Elﬁ-’ﬁmﬁl\/ghasgs eva%’gr&ae%1 fém {:L?}I ng & érroigl<'§11r élegvgr%gr at or .
The resi du@gﬁﬁam;l filthaics Aftadkfitratiom and covabratianghestdsiredprediopistoytaned.

di chl oronet hane (CH2C12). The organi c phase is dried over 20MgSO4,
filtered and then evaporated to yield 1.8 g of oil. The oil is

purified Bye,0l-ashshimmmmleayaphne. avan-1100agndolsi | i ca (chant @ CH2A 2
100 %9 to yreld (?he expected product, which crystallises at anbi ent

tenperature. Melting oint = 50-52C _Step . 2 3- Et haxyhi cycl ]
oet a- 1, 3, FodQ gd57- rp@quﬁ@pmregﬁ#%mmlgilssq%mé ‘%§7(é“‘(4 g‘l‘m‘ﬁ ‘g&équ
met hanol gkt J AR Qneﬁh oloﬁlellgaaﬁl@)éd@dcé(%L off R@ndyemiekdl ORydrbd Hﬂi(ﬁl isS
t hen hydrogenated overni ght under a pressure of | bar, at a

t enper at ucaried Iqet Gamettigng tteml@r&“fWQ rand jordiear @ressure api thedepyetieal é’f’g‘ﬂ}es"f
g‘r’]aglolr at egﬁg g§§e€ I0GREPERL SHxRECW Glen! F1t 20 BVQCEe1B, FifkGnd WM
[(3-tert- Bmmwbamyxsbm{cént&t@lﬂocbﬂuﬂth@ddﬁnrtdmame7 yQOret hyl | am ne Step
1: 3-tert-Butoxybieyelo[4.2.0jocta-],3,5-triene-7-earbonitrile 2.0 g
(13.59 nmol es) of the product of Step | of Preparation 3 are

di ssol ved pREFAORATIONT :d-chihiomeiylhiteclo@11B682)1,3,0wdni-Rgl to OC i s
carried out and Isobutene is bubbled through the solution until it i

S
saturated. 0.2 nL of concentrated su ur| cid.is dded.and,t O
stirAfng é[ﬂled?%‘feéﬁle is dhpsrme 38 doy e %‘r%fri] aF?f‘anzitqﬂ’&f aftingrfrom 4-

sol ution 'ﬁetﬁt&%&@m[a@cb]wa@@@L&lb&m @&b&ﬁ@i‘é(' N). Extraction with
Cl12C12, washing with water and drying over MySO4 are carried out,

foIIovved by filtration and evaporation of the filtrate to dryness. A

d [ in!
150 g o DIERARRTIONY %ﬂ‘f’%‘hﬁd‘@g e A R A A et

inthe formof an oil. 15Step 2:
[ (3-tert - Budpal yBiRthoybpkld100de@a-1.33-Bieve-7eabpuiptienet hyl ] ar ni ne

1.5 g (10.19 mmoles) of the product of Step 1 of Preparation 3 are dissolved in 15 mL of
15 dimethylformamide (DMF). 2.8 g (2 equivalents) of potassium carbonate, and then 2.3 mL
(3 equivalents) of ethyl bromide and 100 mg (0.06 of an equivalent) of potassium iodide are
added. The reaction mixture is heated at 80°C for 3 hours. Cooling is then carried out and
the DMF is evaporated off using a rotary evaporator. The residue obtained is taken up in
water and extracted with dichloromethane (CH;Cly). The organic phase is dried over
20 MgSOsy, filtered and then evaporated to yield 1.8 g of oil.
The oil is purified by flash chromatography over 100 g of silica (eluant : CH,Cl, 100 %) to
yield the expected product, which crystallises at ambient temperature.

Melting point = 50-52°C

Step 2: [(3-Ethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl] amine

25 1.5 g (8.65 mmoles) of the product of Step 1 are dissolved in 30 mL of methanol (MeOH). 30



1.1 g (5.46 nmol es) of the product of Step 1 are dissolved in 30 nL
of rmethanol (MeOH). 30 nil, of (7N) ammoni acal nethanol solution and
0.5 g of Raney nickel are added. The reaction m xture is hydrogenated
overni ght wi der a pressure of 1 bar, at anbient tenperature. The
catalyst is then filtered off and the filtrate is evaporated to
~dryness. The 20expected product is obhgined in the formof an oil.
PREPARATI ON 7:

5, 6- Di hyd 1 ta[f1[1,.,3T di | - 5yl i : .
(5, 6-Di Ky%&g&ma&% 1a§ 1 B%erﬁtgagtzﬂ%f)&l%)éﬁ :am? 0.¥ g%%k%éy%ﬂl@? ”[%E ?eglct}on IE{XGX‘E is
71, 31di ox @tkenGrystogseitdiydvemighd anded hgressurd 0P 1 Gax, 4dabbiontoémasratat. The catalyst is

(5, 6-di hydrocycl obut a[.4, 5] benzo[ 1, 2-d][ 1, 3] di gxol - 5- yl net hyl )am ne
are di ssoIﬂi‘Fé‘(f%{‘ie’f‘i"dé§’gg éﬁ‘hﬂﬁﬁ e Ay %FB‘?@F%%’ME’QFO% e’&ecﬁgP‘g"ﬁu‘gxsagbga%et the
(1.6 25equimpdent.s) of (12N) aqueous sodi um hydroxi de solution are
added. Over 15 mnutes -22- there are added 3.95 nm. (1.1

equi val ents) of ethyl chlorofornmate and stirring is carried out at
25C for 2 ] 1. Xk ULE pi t p el S
washed wi COARATIONT. Kol e R B B P AR L RER ey B
filtration and evaporation to dryness are carried out. The expected

duct i ad pedn | ) Lia . 55t 2:
5. 5.0 nyasiiye b A A SR B g o PR TR % s g (a0

mmol es) of the product of Step 1 are dissolved in 15 inL of anhydrous

tetrahydrqfuran...The solution i.s p e W se i.nt o .a p }
conpri si n?y-"lg Z]g} X TE{O??SL?]{#?,QWOQH?S‘}? ggjapdlA(%’_}%EWI%ﬁ’g eaﬁ?jgﬁsoﬁﬁeﬁégqrar?g@f of
anhydr ous dicldrahstsRf (QrB0L,). Boolid ON°ICSis catied edt MdtisebutedSE Hubble@ through

hours. The mixture is hydrolysed_ in the cold state using.2..7 mL.  of
wat er, 27 BArsoldipngm ifat(*@{?dﬁ-zafﬁ’d Q?I’i%‘?fe?t?afe “tlﬁ'f“”ﬁlﬁf ris ﬂ?f’filatdp?if%
and qyapolsatinght Abidae dngetdidt & tLric MREES 28h6us.aTld htRHtis nditRlifdase
obtained 2.4 g of a residue whi is purified by colum

113

ch .
chr omat ogredfifign of &YaQlil | (IWh Bdragiaon witk SRty oyathing | Wikaelsr -andsjrgng o5er
EEEP?I-E\’R _(Ia_ft 3¢ " QEUGTL el SuORbIRWRE byl bR dn@ eWhyRratfn MM iRkde-to dryness. A
[ 2- (5, 6- Diresiduiedx pbiaingd wifepds purifiedibydflash shromyleetaphy ever A&0 g6 sifjcy (elugnt :

nmol es) of o - di Qo -2-yl)acetonitrile are
di ssol ved QI%%%%IO% }ﬁg%ﬁﬁﬁgﬁgﬂegﬁ%d&t, 0 @%ﬁ{]&/ﬁ%%kstH N1-13 solution
and 0.5 g of Raney nickel are then added. Hydrogen is carried out for
4 days under a pr.ess of. 5 7 & ElilLtration over Celite and
evapdrat i M ?fr?éte’fﬁuquﬁé@’c{ogggﬁ oncé%g’g’gfbezenc'le;? ?)fnglg’y Qﬁ'fn.neThe resi due

is taken up in 50 of HC1L (i N) and washed wth ethyl acetate; the

aqueous phl?lsg (f|5.26 }nrllr(lao es? of the rfatmdtu(c)t &'_Slte:p llgre dissolved in 30 mL of methanol (MeOH).

30 mL of (7N) ammoniacal methanol solution and 0.5 g of Raney nickel are added. The

reaction mixture is hydrogenated overnight under a pressure of 1 bar, at ambient
temperature. The catalyst is then filtered off and the filtrate is evaporated to dryness. The

20 expected product is obtained in the form of an oil.

PREPARATION 7: 5,6-Dihydrocyclobutalf][1,3]benzodioxol-5-ylmethylamine

Step 1: Ethyl (5,6-Dihydrocyclobuta[4,5] benzof1,2-d] [ 1,3] dioxol-5-yl-methyl)carbamate :

79 g (44.6 mmoles) of (5,6-dihydrocyclobuta[4,5]benzo[1,2-d][1,3]dioxol-5-
ylmethyl)amine are dissolved in 80 mL of dichloromethane. 80 mL of water and 6 mL (1.6

25 equivalents) of (12N) aqueous sodium hydroxide solution are added. Over 15 minutes



20 by adding NaOH (20 9. Extraction with Et), washing with water,
drying over MgSO4, filtration and evaporation to dryness are carried
out. The expected product is obtained in the forman oil. PREPARATI ON
‘9 : 2-(5-Methoxybicyclo[4.2.0losta-1,3,5-trien-7-Anethylamne 3 g (19
mol ) of 5-net hoxybi cyclo[4.2.0]octa-1,3,5-triene-7-carbonitrile in
45 nL of nethanol 25 and 45 nl, of a %M anrnoni acal nethanol sol ution
are hydrogenated in the presence of 1.5 g of Raney nickel 50 %in

wat er at gt mospheyi r e. . Aft t]
reacti on M%& ﬁggg‘{eg%fggllﬁé?gge%uf‘fafleélﬁsé Oee\?‘g%oclrh%? %%&E%é %@eﬁ Esecatergigode%l%ted
Fz)r ?gugt - at Zﬁ’C Rigl‘_.ﬂ:l‘kﬂlﬁg | T hékture is separated and the organic phases is washed with

- (2, 3-Di net hoxybi cyc 4 2.01locta-1,3,5-trien-7- t hyl ami ne.
bt ai ned FWWE%‘?P@S m %?iut’(oﬁeﬁﬁf‘% & Mg&&‘ Jﬁ‘é%&ﬁa&ﬁ e@'a%’ﬁ?%mastf’ng
2, 3- di meyghoxyhicoghdd] dht THOkQsLR broduérid éiianar if t1eafolebf 4 biolv solid.
PREPARATI ON112- ( 2, 3, 4- Tri met hoxybi cyclol14. 2. Olocta-1, 3,5-trien-7-

5yl ) met hyl am ne Qobtained in the sane nmanner as the product of

Pr epa{ ati 3%% .QUIDi@%ig?Ek?}cl_%bz%aé] 1Bﬁgmgyﬁblmethﬁlamme

cycl-of 4. 2. cta-1, riene-7-carbonitrile. PREPARATI ON 12:
(Cycl opropyl net hyl) {[ (7S) - 3, 4-di rnet hoxybi cycl o[ 4. 2. Oloctal, 3, 5-trien
-7-yli net MA ka@nenidS)epl the piaguct of Step 1 are dissolved in 15 mL of anhydrous

52-3, 4- D ol ol Xy Bl-Cy gl SSL,@E-@ ?Jngr@%rga BroBwike ihto®l mlspUstdHELRrie Y SORY 8PA 3

ne- earbo
{R7S) - 3, 4<giinatedieyof BV kapdnddd @ TRoind-of athySrus etralydrofiianeltinihgisicasied out

hydr ochl or i i ni L_.of djchlqr t han a I ent .t erat ur

there are afﬁgﬁgo{‘;r g?‘?“rét rfﬁlé{m %S%yﬁ‘i_%?yf%ﬁmﬁ%‘i&% g‘?ngeual.n? 2(')71‘?’5{E of Watéh, 2.7 mL.

triethyl age QOGO $t) dndithegh 3. Bml. of water. Filtration and evaporation of the filtrate to dryness
are carried out. There are obtained 2.4 g of a residue which is purified by column

chromatography over silica (eluant: CH,Cly/ethanol/NH,OH : 95/5/0.5. The expected product is

obtained in the form of a brown oil.

PREPARATION 8 : [2-(5,6-Dimethoxy-2,3-dihydro-1H-inden-2-yl)ethyl]amine

15 5 g (2.3 mmoles) of (5,6-dimethoxy-2,3-dihydro-1H-inden-2-yl)acetonitrile are dissolved in 50
ml of methanol. 50 mL of a (7N) MeOH-NH; solution and 0.5 g of Raney nickel are then
added. Hydrogen is carried out for 4 days under a pressure of 5 bar, at 25°C. Filtration over
Celite and evaporation of the filtrate to dryness are carried out. The residue is taken up in 50
mL of HCI (1N) and washed with ethyl acetate; the aqueous phase is then brought to pH = 10

20 by adding NaOH (20 %). Extraction with Et,O, washing with water, drying over MgSQs,
filtration and evaporation to dryness are carried out. The expected product is obtained in the

form an oil.

PREPARATION 9 : 2-(5-Methoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methylamine

3 g (19 mmol) of 5-methoxybicyclo[4.2.0]octa-1,3,5-triene-7-carbonitrile in 45 mL of methanol
25 and 45 mL of a 7M ammoniacal methanol solution are hydrogenated in the presence of 1.5 g of
Raney nickel 50 % in water at atmospheric pressure. After reacting for two hours, the reaction

mixture is filtered off and evaporated to yield the expected prodlict.



15 carried out for about 30 mnutes. There are then added dropw se,
over 40 mnutes, 2 tnT (22 mol/1.1 eq.) of cycl opropanecarboxylic
acid chloride. The mxture is then stirred at anbient tenperature for
‘1 hour 30 mnutes and is then transferred to a separating flune]; 60
mL of dichl oronet hane are added and successive washing with 40 niL of
water, two 40 nL quantities of IN hydpechloric acid, two 40 niL
quantities of saturated aqueous sodi um 20hydrogen carbonate sol ution

and 40 nL . rq i el i 3

Ui phat o, EREEEIGN £ A BltnQHbobYbG[4 EDLAT, SE el RI et Rmine
collected. Step 2:

(Cycl opropylinethyl ){f(78)-3, 4-di hoxyhi cy - t ie
n-7-yi] | n@%ﬁ%"?-& it % S(a?’fﬂmﬁ%ﬁ‘i’rp%sﬁéeipﬁx‘gﬁgiﬁ%eém%?&q%o@é“m% %g
heati ng afinkegfdxyicids[42.0)6u4-$,3 30riserlitabonifdol i ng to about O0Cis

carried out and there are then added, cautiously, in succession, 0.79
inL of water, 0.63 nL of 20 % aqueous sodi um hydr oxi de sol ution and

2.9 nth Oﬁgﬁﬂuﬁmr ripg at. anbi@d-renRel@lybicpclbd.2006th-4 8, Btrien-And
t hen the S are fil1tered off over a fit, rinsing 5with THT. The

conbi hed vDmethylamingre concentrated to yield the desired product.
PREPARATI ON 13:

([(7S)-3, 4-D met hoxybi cycl o[ 4. 2. 0locta-1, 3,5-trien-7-yll methyl}-

et hanambe OBteinegdr ox éltkursame smanef rasPrhepaiodegtonf Prepatian P, s Zsist-

ot d-chi o aEro B RRPRR iy Ak PSRk e! OPr opanecarboxylie

N- Benzyl - 1- R7S) - 3, 4-di net ti oxybi cyclo[4.2.0)octa-1, 3,5-trien-7-

|l meth ' T d i in B [ B,
Bt "usi ng HREARA BIANGEE G {Eorkofimetn B8 S uterhSeyvity R £ofBH-

cycl opr opaneear boxyl i ¢ aciigh,s-tlien-7-§methyl}amBREPARATI ON 15:
(Cycl opent yl met hyD{ R75) - 3, 4- di met hoxybi cycl o[ 4. 2. 0loet al51, 3, 5-tri en-
7-yl I met hyl }am ne The procedure is as in Preparation 12, Steps A and

B, Dby USig% LY ChRRONL ADRARE BNV 43Y) SLi& N3O iride- TiA nfitig D cpsldpheaned
of cyclopro anecgrboxyLic aé?g E%ﬁgride. PREPARATI ON 16:

( Cycl obut yl met hyagrpexapsie 3, 4- di met hoxybi cycl o[ 4. 2. Oloctal, 3, 5-trien-7
-yl ] met hyl } am ne 20The procedure is as in Preparation 12, Steps A and

B, but using cycl obutanecarboxylic acid , .
To 46 g (20 mmol) of {[(75)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-

yllmethyl}amine hydrochloride in 60 mL of dichloromethane, at ambient temperature,
there are added, all at once, 6.1 mL (44 mmol/2.2 eq.) of triethylamine and stirring is
15 carried out for about 30 minutes. There are then added dropwise, over 40 minutes, 2 mL
(22 mmol/1.1 eq.) of cyclopropanecarboxylic acid chloride. The mixture is then stirred at
ambient temperature for 1 hour 30 minutes and is then transferred to a separating funnel;
60 mL of dichloromethane are added and successive washing with 40 mL of water, two 40
mL quantities of 1N hydrochloric acid, two 40 mL quantities of saturated aqueous sodium
20 hydrogen carbonate solution and 40 mL of water are carried out. After drying over

magnesium sulphate, filtration and concentration, the desired product is collected.

Step 2 :  (Cyclopropylmethyl){[(75)-3,4-dimethoxybicyclo[ 4.2.0]octa-1,3,5-trien-7-yl]-

methyl}-amine

To 1.2 g (30 mmol) of lithium aluminium hydride suspended in 40 mL of THF, at ambient
25 temperature, there is added, dropwise, a solution of 5.2 g (20 mmol) of the preceding



chloride in Step A instead of cycl opropanecarboxylic acid chloride.
PREPARATI ON 17:

N-{[(7S)-3, 4-D net boxybi cyclo[4.2.0]octa-1, 3,5-trien-7-yl]-

met hyl1}-2,2,2-trifluoroethartamlIle -25- Step 1 :

N-777S) - 3, 4- Di nt et hoxybi cycl o[ 4.2.0] octa-1,3 trifluoroacetam de To
2.9 g (15 mmol) of 24-

{[(78)-3, 4-di met hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7- ylinmethyl)

amine in 7.5 re .of h t ambi . e d,
2 et 5 Gaebi s RRMR, ety PR RBNin SRALARY o 36 A CRIA
dr opwi se, t@¥®iut T Richuice sut shd3hett afe HRenmdddd, tadoudy.ip saicessiony?.79 mL of
trifluoroacetate, Stirri is carried out. at. anbie t ratu far
2 hours, f6i9o miffggglb FusPTTRpAR %@W‘é ss.om%ﬂﬁ a?‘gg‘igd'gfggﬁggtfﬂaglﬁm@p
in 100 raly ghbidhiahhpiaimRtibofted antdaniaséi e siitstaie Blertd bff@hver dNFit, rinsing
hydrochloric acid and then 50 inL of water and %rey%%g over nmagnesi um
sul phait e &t 188 fThe gorabined fifrptes aneicproenirateshio yild tho BevEARTFE on, t he
desired product is collected. Step 2:

N-{[(7S)-3, 4-D net hcaybi cycl o[ 4. 2. 0] .

oct a- 1, 3, PRERARATIQN{13n{KT$Hy3,4-Dimethpxyhieyicld[4id Plestanbhfririon T8 metayli-g
(14.0 nrnol) of the corrp%mqa otep 1 in 28 nL of THE, at about O0C,
there are added dropw se, over 10 mnutes, 21 inL (21 nunoll 1.5 eq.)
of a 1M solution of borane in 15 THE, and then heating at reflux is
carried o for 18 hour.s., The .m e isS_a d.to_cool ; of
a 2.6N et é’F‘?CE& 5 B3R GTPERIG ﬁ’;gc'ﬁ%’édd‘ %Ao}%)’\?mbvﬁlgg?&l% e H%@H% %ASJE%% s
heat ed at ifigedall WX cRUPkdpahdarbdx ekl chidtideri xture is allowed to cool,
the solid is filtered off over a flit, rinsed with ether and dried in
vacua to obtain the hydrochloride and, after treatnent in a basic
nedi ym t PREXPRATAONAUQNBER ?-Qgtﬁﬁﬁ’éﬁédih@ﬁo&gﬁicycm[4.2.0]octa-1,3,5-n~ien-7-
N-{[(7S)-3 4D net hoxybi cycl o[ 4. 2. 0locta-1,3,5-trien-7-yl1-

met hyl | pr op- 2- en- 1- ani ne Yilgethapagineo o nmp| ) of

{[(7S)-3, 4-di net hoxybi cyclo[4.2.0]octa-1, 3,5-trien-7-

The procedure is as in Preparation 12, Steps A and B, but using benzoyl chloride in Step A

instead of cyclopropanecarboxylic acid chloride.

PREPARATION 15 : (Cyclopentylmethyl){[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-
15 1,3,5-trien-7-yljmethyl}amine

The procedure is as in Preparation 12, Steps A and B, but using cyclopentanecarboxylic

acid chloride in Step A instead of cyclopropanecarboxylic acid chloride.

PREPARATION 16 : (CyclobutylmethyD{[(75)-3,4-dimethoxybicyclo[4.2.0]octa-
1,3,5-trien-7-yljmethyl}amine

20 The procedure is as in Preparation 12, Steps A and B, but using cyclobutanecarboxylic acid

chloride in Step A instead of cyclopropanecarboxylic acid chloride.

PREPARATION 17: N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]-
methyl}-2,2,2-trifluoroethanamine




yl]methyllamne in 40 nmL of acetone, at anbient tenperature, there
are added, all at once, 4.1 g (30 nmo1/1.5 eq.) of potassium
carbonate, and then there are quickly added dropw se 251.9 nlL (22
mmol/ 1.1 eq.) of allyl bromde. Stirring is carried out at anbi ent
tenperature for 60 hours; the salts are then filtered off and the
filtrate is concentrated. The residuej,4.8 -26- @) is
chromat ogr aphed over 300 g of silica (eluant:

di chl or onet hane/ et hanol / anmoni a: 98/2/0.2) to yield the desired
product. PREPARATI ON 19:

N-W'S) - 3, 4repiirret NQRGK)- Qy&;v){az#o@bﬂﬁﬂq‘tzla? WoBq3:3t S-irten-THd et 3yA, 3-cycl op
ent anam ne 5At anbj ent tenperature, 9 g (15 mmol ) of

{[(78)-3, 4- di met 9%?8?8?%%4 2. 0]octa 1,3,5- trien-7-yl}methyl)
amine and 1.3 nL (15 mnol)l eq.) of cyclopentanone are m xed into 60

mL of dichl oronethane. There are then added 4.8 g nmo .5 eq.)
of sodi umieri afet Bxyhdr grpab; o ar‘nW@ﬁéhd@eﬁ’Qthlcyf%f ?rgrl?ﬂalll‘i(eé'n)‘enéﬂ
acetic ac 'yﬂﬁneﬂxggaﬁﬁde%'ﬁﬁﬂsof%étﬁh&ﬁ AUnbidnt BHeRRle, LBED AFA4ddeE, 05 4
hour s. IN sodi'um hydr oxi de solution are 10 then (S)our ed i n

extr a@tl 01Ny, leri mlo,dlimlqlv‘l_ eq{)szﬁtrieﬁhYéasnm, agfl fian, fopwiserPvent) matesy .3

The conbi ngg] e \@@@Q L, 4.h f b efur 2 dahibieht
with 90 rat g%azqﬁfe%l sodi u g\4I%‘lteorsl%ge soslol?ﬁé%n elllnd are then
dried ovenelwmlfm Isuksp Frdlowved By b‘ezpoﬂatmg toakryness. Thetresidnie takemup 61100

t[\[\\e/:wg)esgr EndIDE{fg%ﬂ ]8§0:318) %as(}utg]%lg 50 T.E?t:‘ ﬁ%&%ﬂ(}gpicid and then 50 mL

15net hyl }r@ycmauwaifﬁngmewa'mmagmmd $olphits s oameEr@malAﬂ'er Gittraton 4t

u3| ngpcycl obut anone |Bste d qf C%/ §Pt anone. PREPARATI ON 21 :
nomSPPRFRiratincthe Heingd progygid %?1 5-trien-3-yl

tr| fl uor onet hyl sul phonate Step I:

7- Cyanobi cycl o[ 4. 2. 0Joct a-

trifluor oré/@wt%wanéfs{iﬁ%ﬁdr%tﬂéfhzﬂémddﬁﬁ %@%F’i“rffq Jtiaghwimetdelhal 5

equi val ents) ar e,paMrSehAlmfle over 1 hour, into a solution of 2 g
(13 8 mmol es) of

3- hydr oxy- blcyclo[4 2.0]octa-1,3,5-triene-7-carbonitrile in 40 nL of

di chl oro Oﬁ(’g‘ﬁ% @%31?&%]%95’5%3}(3 %g@@b{hﬁl‘iﬁ)'ggr gﬁ)m 0% nir! dratty LebR®ecShbde akdg

is carrie action mxture is poured into
wat er, extaddet drdpwist, oveli Zt(]”uhlmutw;ellrmh@l wmioddl. 5qd rof MIBOwplution| of bprege ind

evapor at edH-}jEO O(? %hen rﬁezﬁmg agre ux ?‘sncaloﬁeld out PorslS rh%&ﬂsdﬂ% ﬂaﬁctugé"{s 166k B¥eool

fl asH

and 14 mL of a 2.6N ethanolic HCI solution are added dropwise; then the mixture is heated
at reflux again for 2 hours. The mixture is allowed to cool, the solid is filtered off over a
frit, rinsed with ether and dried in vacuo to obtain the hydrochloride and, after treatment in

a basic medium, the expected product.

20 PREPARATION 18 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]-

methyl}prop-2-en-1-amine

To 39 g (20 mmol) of {[(75)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-
yl]methyl}amine in 40 mL of acetone, at ambient temperature, there are added, all at once,
4.1 g (30 mmol/1.5 eq.) of potassium carbonate, and then there are quickly added dropwise
25 1.9 mL (22 mmol/1.1 eq.) of allyl bromide. Stirring is carried out at ambient temperature
for 60 hours; the salts are then filtered off and the filtrate is concentrated. The residue (4.8



25chr omat ogr aphy over 150 g of silica; eluant = 100 % tol uene. The
expected product is obtained in the formof an oil. -27- Step 2:
(7-tbni notnethyl)-bicyclo[4.2.0]octa-1,3,5-trien-3-yltrifhtronethylsu
‘I phonate 2.7 g (9 74 mml es) of the product of Step 1 are dissolved
in 40 inL of nethanol. 40 nmL of a (7N) MeOH NH3 solution and 1 g of
Raney ni ckel are added. Hydrogenationggs carried out under a pressure
of 5 bar, at 25C for 4 days. Filtration over Celite and evaporation

of 5Sthe fi %ﬁg%%@eo%%r %P@ gpﬁ{z{s A%A(I_Q%nt quz_@ﬁ)r&ﬁaﬁﬁfe%aﬁ&%ﬁﬁﬁnﬁzs

obt ai ned P t%e an oi
(7-Am nonasmmm)n@yleﬂd@[ladeznﬂﬂmedwt 1,3,5-trien-3Y1 dinethyl sul phamat e
Step 1. 7-Cyanobicyclo[4.2.0Joeta-1,3,5-trien-3-yl

di rnet hyl sul pharnate 102 g (13 8 muol es) of

3- hydr oxy PREPAROTEON 101 m{[@ﬂsﬁrﬁmah@ybmﬁlc[@tﬁmmwﬂL315treiﬂne7-mi]-x ed
into 40 nL of dichl oromet hane ng .equi val ents) of triethylam ne
and 1.63 rid, (1 1 equi v&eétﬁ’ll}sc)'c%?e MARPA Y| sul phanoyl chl ori de.
Stirring is carried out at 25C for 4 days. The reaction m xture is

poured into water, extracted with dichloronethan ed
filtefed a\ﬁdméwabf@ma@ré@r% 8- 9 Ainpmelh oot [(7S)>Frdime %’fﬁ%&féf ]10&407\;;@%%@% by
flash Chr QQP%% 8'; ?nﬁf_l_ 1Sichh&A Rl ntanone are mixed into 60

dlchlorone e expected product is obtained._in
the form afL a>f \dmhﬂceomdhmst Thierlet 4ra ghepoperded (A8 1€ (225 Fgﬂoi/éé eq.) of sodium

triacetoxyborohydride and then 0.86 mL (15 mmol/l eq.) of acetic acid, and stirring is

carried out at ambient temperature for 4 hours. 90 mL of IN sodium hydroxide solution are
10 then poured in; extraction with two 120 mL quantities of ether is then carried out. The
combined organic phases are washed with 90 mL of water and then with 90 mL of
saturated aqueous sodium chloride solution and are then dried over magpesium sulphate.

After filtration and concentration, the desired product is collected.

PREPARATION 20 : N-{[(7S)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]-

15 methyl}cyclobutanamine

The procedure is as in Preparation 19, but using cyclobutanone instead of cyclopentanone.

PREPARATION 21 : (7-Aminomethyl)-bicyclo[4.2.0]octa-1,3,5-trien-3-yl

trifluoromethylsulphonate

Step 1: 7-Cyanobicyclof4.2.0]octa-1,3,5-trien-3-yl trifluoromethanesulphonate

20 2.4 ml of triflic anhydride (1.2 equivalents) are poured at 0°C, over 1 hour, into a solution of 2
g (13.8 mmoles) of 3-hydroxy-bicyclo[4.2.0]octa-1,3,5-triene-7-carbonitrile in 40 mL of
dichloromethane and 3.9 mL (2 equivalents) of triethylamine. Stirring is carried out for 3 days
at 25°C. The reaction mixture is poured into water, extracted with dichloromethane, dried over
MgSOs,, filtered and evaporated to obtain 3.8 g of an oil. This residue is purified by flash

25 chromatography over 150 g of silica; eluant = 100 % toluene. The expected product is obtained

in the form of an oil.



Step 2: (7-Am nonet hyCbi cyclo[4.2.0]oeta-1, 3,5-trien-3-yl

di net hyl sul phamate 1.8 g (7.1 nmol es) of the product of Step 1 are
dissolved in 40 m, of nethanol. 40 nL of 20 a (7N) MeOH NH3 sol ution
‘and 1 g of Raney nickel are added. Hydrogenation is carried out under
a pressure of 5 bar, at 25C, for 4 days. Filtration over Celite and
evaporation of the filtrate to drynesg7are carried out. There is
obtained an oil which is purified by flash chronmat ography over 50 g
of silica (eluant: dichloronethane/ethanol : 90/10). The expected
product is obtained in the forman oil. -28- PREPARATI ON %ﬁ

(5, 6- Di hyAtepdy &7-dmincafetyd ienioéf. A 0pcisghd d1TersIyhirifuompthylsughenster g
(41. 3 rnnol es) of

5, 6-di hydrocyclobut a[ 4, 5] benzo[ 1, 2-b] furan-6-carb0111trlle are

di ssol ved2i7ng @98 mhblegyfof étetpeorttt of Beepi Ire disfolwd ind sl i methanel Shmbrpd 1

g of Rane C re .added d enat r
o essur o S KEPERE: Suffiiin oY BERRIOR kb aalR, BB ditiof 18k
evapor at i g @det gredsidel ot 3tiar, ao23Cy foe dsiags. Filaaiion wver Celite arfheyaporpiéont afd

product is obtained in the fo of .a yello I

2- ( Bronondienilirpteso érsef%ﬁe%s%w? ‘&‘Hnﬂ ° %‘Pe‘ife%vpﬁ%d‘h% % F%'%a A th e of an

(5, 6-di mefjoxy- 2, 3-di hydro- 1H-i nden-2-yl ) met hanol is dlssolved in 10
20 nL of dichloronethane and 1 L of triethylarnine. Cooling to OCis
carried out and 0.41 inL (1.1 equivalents) of nmesyl chloride is

poured inp @I‘M’i‘g N92¢ -A'nﬁ%ﬂ&hyﬁ&cfc’i&ﬁl@]ocla AW trieldadyiol ysis is
carried o %‘g‘ I ce. Separation is carried out, and washi ng
with I1C1 (1IN) and then wiméthysdphongteng over MySO4, fil tration and
evaporation are carried out. 1.2 g of a beige solid are obtained
which is dissolved in 30 inL of acetone. 0.83 Is g of LiBr (2

equi val entSep Ji: 9-@ddelcyaivg4 810] actd-h§ Sitgeredni diedthplielpbam@&C for 12

hours. The acetone is evaporated off, the residue is taken up in

wat er and extracted wth diethyl ether. The organi ¢ phase is

sepangt ed 20 égn S iingslesyve r 3-MghOidbitydld[ €. Sfbctnt3 Sutaperataglhnitiileeare mixed into
expected product is obtained in_the for . oil. R

25: 2-[{[ (Pzyk st 41%?%1"%&%78 9e%/@c?flﬂ“’§16’&]r§o‘g tricthylgmige pnd 1.6 3 L n 1 equibhichls
ZOY: % WE]E h%b{f%iﬁ%@) lw?]) i %) (ﬁﬂ&i‘ﬂgcﬂmﬁ?g i@léhirﬁz gbuﬁﬁmﬁﬁ‘ ardeys. Thdrkagiopmixture
nmo 0] 7 - di met hoxybi cycl o[ 4 locta

trien- 7- ylis raoptegd| }Qﬁ‘i&t‘f?‘i’}ﬁ’farﬁ‘ﬁ@te% V‘ﬂﬂl‘ 9191’]@601?%]1‘?6‘3/ 111“?1 o ey MgS0s, filtered and

2- br onoet Q@%@rat@d"g) (R)ta@x? aloil. HRi WAL is §m@ﬁbd)byqiasﬁ) %I@éﬁtbglﬂﬁpl?%\bﬁ n@g ef silica

are mxed into 10 nL acetonitrile. luxing is carrie
over nb ght ,(cluait| dighldromyetting/iokggne TIRE/ 59)3535136 lfép‘?ciedt HR‘@W L?}:Phtfﬁned in the form of a
dlchloronehggqg d25v\/ashed with water and dried over nmagnesi um :
sul phat e e yiel'd, after concentration, the desired product.

Melting point (M.K.) = 78-79°C.

tep 2 : ( 7;A171i110nzethyl)bicyclo[ 4.2.0]octa-1,3,5-trien-3-yl dimethylsulphamate

1.8 g (7.1 mmoles) of the product of Step 1 are dissolved in 40 mL of methanol. 40 mL of
20 a (7N) MeOH-NHj solution and 1 g of Raney nickel are added. Hydrogenation is carried
out under a pressure of 5 bar, at 25°C, for 4 days. Filtration over Celite and evaporation of
the filtrate to dryness are carried out. There is obtained an oil which is purified by flash
chromatography over 50 g of silica (eluant: dichloromethane/ethanol : 90/10). The

expected product is obtained in the form an oil.



-29- PREPARATI ON 26:

2-[{[(7R) -3, 4- D net hoxybi cycl o[ 4. 2.0l octa-1, 3,5-trien-7-

Mret hyl } (et hyDanl uoj et hanol Cbtained as in Preparation 25 but
‘replacing the {[(75)-3,4-di methoxybicyclo[4.2.0]octa-1, 3, 5-
trien-7-ylJmethyl | methyl am neby{[ (7R) -3, 4- dhnet hoxybi cycl o[ 4. 2. O] octa
-1,3,5-trien-7- 5yllnmethyll methyl am ngg- PREPARATI ON 27:
N-1R7S)-3,4-11inmethoxybi cycl o[ 4. 2. 0locta-1, 3,5-trien-7-

1 70(79) - 35’ I\ 9§y ¢ & ﬁjgg?dpoggclo?u@ﬂ4k [benzo[1.2-blfuran-6-yl-methy)

yIInethylh@mnethyDaninoJacetonltrlIe 10At anbi ent tenperature, 1.04 g
(5 mol ) of {[(75)-3, 4-di net hoxybicyclo[4.2.0]octa-1, 3, 5-
trien-7-yl]lmethyllinethylamne, 0.35 nL (5 nmpl/1 eqg.) of
br onpacet gnigt (41l% mndled. b6 @6«&@@nmwﬂﬂaﬂﬂ@éﬁwwmﬁl%bHW@ﬁﬁd@ﬁb@Wdﬁemﬁre

m xed 'gm 015§ a3t 48 BH@E%%@%F MUY e BT O 4 1l SoGRAEY gt
the agueoys fHABEGTy@ogRNKitIcACE @eriat tolit dhdehhqiresmt hﬁriebar Tatezse@nfor Bedhys.

organi ¢ phases 15are dried
co%centrg?ﬂgﬁﬂmtﬁ@ﬂéQ%@%Fgﬁggggﬁﬁ@ R Sgﬁ§%EQQ%£$m% ¢ Gurflea B Ofhe

N-11(79) - %x%c@'d Rovy birened Bltde ﬁ)ﬂﬂ@?ﬁ?eﬂow@mﬁ trien-7-yl]methyl}-N-nme
thylethane famne A solution of 1.1 g (4.5 nunol) of the

conmpound of Step 1in 10 nl of TI-IF is poured dropwise into 0.21 g

(5.4 m “O'ﬁRﬂﬂ&E#% Bﬁ'zﬂ%"{h&‘s'ﬁﬁen S;ygeg@ HoReRssthdan 5 n of THF, at 20

anbi ent t I'rted at afbi ent tenperature for 5
hours. Cooling to about OCis carried out and there are then added,

cautlously, suc Si 9
aqueous sod? &‘E? ol 85 5 29 6"(1%’1%0)& dnghg}ﬁ% Bym‘f] dg? é\]/3%1 lthag(f)Slt 1|g rQiﬁS/er’llSe(} s
carrijgd ouwl MV eF dichldtormdthanahéntmt efipetalamiss. Gooting e®G eagigh oyt ande

ar e concentdlabbal-t B TmTehEBAErPas ol jn S ARLA ok bl 19215S

1 hour. Hydrolysis is carried out using 30 g of ice. Separation is carried out, and washing

with HC1 (IN) and then with HO. Drying over MgSO,, filtration and evaporation are
carried out. 1.2 g of a beige solid are obtained which is dissolved in 30 mL of acetone. 0.83
15 g of LiBr (2 equivalents) is édded and stirring is carried out at 25°C for 12 hours. The
acetone is evaporated off, the residue is taken up in water and extracted with diethyl ether.
The organic phase is separated off, dried over MgSO,, filtered and evaporated. The

expected product is obtained in the form of an oil.

PREPARATION 25: 2-[{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-
20 yljmethyl}(methyl)aminolethanol

At ambient temperature, 1.04 g (5 mmol) of {[(785)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-
trien-7-yljmethyl} methylamine, 0.44 mL (6 mmol/1.2 eq.) of 2-bromoethanol and 2.07 g
(15 mmol/ 3 eq.) of potassium carbonate are mixed into 10 mL of acetonitrile. Refluxing is
carried out overnight, followed by drying. The residue is taken up in dichloromethane,
25 washed with water and dried over magnesium sulphate to yield, after concentration, the

desired product.



- 30- PREPARATI ON 28 :

N-{[(7R) -3, 4-di met hoxybi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-

yl ] met hyl } - N- et hyl - et hane-1, 2-di am ne Cbtained as in Preparation 27
but replacing the {[(7S)-3, 4-di met hoxybi cycl o[ 4. 2. 0] octa-1, 3, 5-
trien-7-yl]triethyl}nmethylam neby{[(7R) -3, 4-di net hoxybi cycl o[ 4. 2. 0] oc
ta-1,3,5-trien-7- Sygnethyllnethyl am ng. PREPARATI ON 29:

[ (4- Met hory- 3-net hyl -bicyclo[4.2.0]octa-1, 3,5-trien-7-

yDrnet hyl i o . . ) P -
35 Br o AN TGRS o 2R Pimethsblelof o3-S igd: 4
mol ) of 3-(4- et hoxy- 5- negljmgtyhi¢mythyDaopehsiadoal i 1e are di ssolved in
390 10 nL of acetic acid. There are then added, all at once, 58.8 g
(716.8 innpl(2 eq.) of sodium acetate and then, dropw se, 20.2 nL

( ﬁg_ﬁl- 2 mMgibhainell e%%)Préifaralﬁbﬁ)haB mﬁgr r?]e@ﬁdingtthe!’ {[(T8)-3i4sdig@thiok ftdoyola{4. D] octa-1,3,5-
anbi ent tenperature overnjght. e reaction mxture i 0 .
into 2 |i ties/-FHmghyBmethykinige,e Byue %R)ph‘érg’é“‘?t@"@'%f}f%t[%ggﬁ@%'ﬁ%’g%nenﬂ‘
wi th 500 grgnﬁihyﬁin%ﬂilﬁ%t hane. The conbi ned organi c phases are

washed successively ‘'wth 500 mL of 15 water, 500 ni of saturated

aqueous sodi um hydrogen carbonate solution and 500 inL of water, and

are dr' ed YBEARRGIGR T SMPRYS-pARLELSRIERIEL AhiA Siserpect ed

product i

hoxy- 3- net hyl bi cycl o[ 4. 2. Qlloetlgd}tN3n&hjlgethanerl,2-didmineétrile 94 g (370
mmol ) of the preceding conpound dissolved in 230 inL of ether are
poured into 20 sodi um am de (925 mvol/ 2.5 eq.) in 1850 nL of liquid
ammoni a. Akdpel : SYi[175)-8g-Dintethdxibidytie[A2. 0foefa LX Safiet-Tre ammoni a, the

reaction is stopped ddi 99 5.eq9.) of solid ammonium
chloride, and th@rﬁ’ﬂﬁ%}ﬁ?’ﬁ%gg’f’ﬂ‘f@ﬁgﬁtﬁ"gﬁ‘d to evaporate. The residue

is taken up in 500 inL of water and 500 raL of dichl oronet hane,
stirring is carried, the phases are _separated

i s exXfractedmdint Fungragse i Ye opmal) Oéﬁ[(@éh‘}-@iﬂl{a? : {z@%ﬁ%ﬁﬁffcw‘?ﬂ%?

25conbi neq; Q1 93NhietRNARAT1AiRe, § 3566 Q3 HimSPORESsUFoBbARAEe aRd 2.16 g
concentrated. The rési due.(68w%) i s chromat ographed over 800 of
silica (el@ammolifen) of srfiamn sadredfe PsHakghato 16 mL of methyl isobutyl ketone.

Refluxing is carried out overnight, followed by drying. The residue is taken up in water
and the aqueous phase is extracted with dichloromethane. The combined organic phases

15 are dried over magnesium sulphate to yield, after concentration, the expected product.

Step 2 :  N-{[(75)-3,4-Dimethoxybicyclo[4.2.0] octa-1,3,5-trien-7-yl[methyl}-N-methyl-

ethane-1,2-diamine

A solution of 1.1 g (4.5 mmol) of the compound of Step 1 in 10 mL of THF is poured
dropwise into 0.21 g (5.4 mmol) lithium aluminium hydride suspended in 5 mL of THF, at
20 ambient temperature, and is then stirred at ambient temperature for 5 hours. Cooling to
about 0°C is carried out and there are then added, cautiously, in succession, 0.14 mL of
water, 0.11 mL of 20 % aqueous sodium hydroxide solution and 0.51 mL of water. Stirring
is carried out overnight at ambient temperature, and then the salts are filtered off over a frit

and rinsed with THF. The combined filtrates are concentrated to yield the desired product.



-31- 50150) to yield, after recrystallisation from150 n. of

i sopropyl ether, the desired product. Step 3 :

[ (4- Met hoxy- 3-net hyl -bicyclo[4.2.0]oeta-1,3,5 eti-7-Anzethyllam ne To
‘4.0 g (23.1 mmol) of the precedi ng conpound dissolved in 75 rnL of

nmet hanol and 75 inL of 7N ammoni acal nethanol there are added 3.3 nl
of Raney nickel. Hydrogenation is 5caspjed out at anbient tenperature
and ordinary pressure for 2 hours. Filtration over Celite, rinsing
e " R SOECARIELN AL AR b (i QR ikl desired
R3- Met hoxy- 4- met hyl - bi cygljmpthyB-inethyd-ethaded,2-diagine/ - y| ) -
methyl Jam ne Step 1 : 5-Met haxy- 4-net hyl benzal dehyde i oAt anbi ent
tenperature, 36.35 g (238.8 nmol) of

(3- net hOXY)bf’qh{j&tabyﬂl pfe@a&%&n rzrebhtaﬂgglbcia@ the2077SB 3 g-diRethoxybioyslo[MR. @qety-1%S-
manganese oxi de are m X into 7 ...Qf di.ch| or qnet PEy

is edifi eéf“‘é‘u"’rylél-’flﬁhﬂﬁm@ﬁ lapinen e rbit uph%ﬁ'ér“ﬁ\a‘ﬁﬁh‘,ox%Tﬁcg\%g'%og%a[1r’§’5'rtlr%n'7~
filtrati ognu@ineRitylagiald rinsing with dichloronmethane. After
concentration of thé conbined filtrates, the desired product is
oﬁ;alned. isStep 2 : 2-Brono-5-net hoxy-4-net hyl benzal dehyde At

anbi ent t¢ . --dﬂﬁ$) : I ound

are di SSOML?%%{[ g{ﬁg gror neltbﬁ%le(fmgg%ﬁagﬁ?’gggem/ 1.5
eq.) of sodium acetate aybmethytldmad at once and then a sol ution of

15 inL (286.4 nmm1/1.2 eq.) of brom ne in 130 nL of dichl oronethane

is poured in dropwise. Stirring is carried out at anmbient tenperature
for 4 20 Iseprs JadBrohe-4-mebbyhi-eetiplpbarybpropenehittiteer ed of f; the
filtrate is washed with I N sodi umthi osul phate sol ution and dried

over nmagnesium sul phate. After concentration, the residue is

recrystal ?Q.(%ggigfsg.arﬁuﬁé‘@ ol B-(@fmeteRy 3naethyphtingl)stopdnenidils areatisspived inc390

Step 3 : -5-n2 A : . . e
P 10 mL of acgt?ggcid. Tlnle?et aqg éx%nid%f QIY Ltp o%%&gyég%cé YJlggll]inilloll/f eq.) c‘?fzsodium

acetate and then, dropwise, 20.2 mL (394.2 mmol/1.1 eq.) of bromine, and stirring is

carried out at ambient temperature overnight. The reaction mixture is then poured into 2
littes of water, and the aqueous phase is extracted 3 times with 500 mL of
dichloromethane. The combined organic phases are washed successively with 500 mL of
15 water, 500 mL of saturated aqueous sodium hydrogen carbonate solution and 500 mL of
water, and are dried over magnesium sulphate. After concentration, the expected product is

collected.
Step 2 : 4-Methoxy-3-methylbicyclo[4.2.0]octa-1,3,5-triene-7-carbonitrile

94 g (370 mmol) of the preceding compound dissolved in 230 mL of ether are poured into

20 sodium amide (925 mmol/2.5 eq.) in 1850 mL of liquid ammonia. After stirring for 3 hours
at reflux of the ammonia, the reaction is stopped by adding 99 g (5 eq.) of solid ammonium
chloride, and the ammonia is then allowed to evaporate. The residue is taken up in 500 mL

of water and 500 mL of dichloromethane, stirring is carried, the phases are separated, and

the aqueous phase is extracted again twice with 500 mL of dichloromethane. The

25 combined organic phases are dried over magnesium sulphate and concentrated. The residue

(68 g) is chromatogfaphed over 800 g of silica (eluant: dichloromethane/cyclohexane :



4.22 g (183.6 nunol/1 eq.) of sodiumare dissolved in 180 m ., of
anhydr ous et hanol and the solution is brought to about OC. There are
then added dropwi se 29.7 nL (183 6 ininol/1 eq.) of

‘di et hoxyphosphonoacetonitrile. Stirring is carried out at 0C for 30
m nutes; 42.05 g (183 6 nml) of the preceding conpound are added in
portions and then stirring is 5 carriggl out again at 0C for 30

m nutes and then at anbient tenperature for 1 hour. The reaction

m xture i red,into 1800 .43 . t ng: Sti Ll [ ' t
For 30" m HUPCdb Siich P aulan SL 180 bl e, 6o B3I BRaHE |
water and dried in vacuo to obtain the desired product. Step 4:

3-(2-Brom- 5- net - 4- et henyl opaneni trile,10At,,anbi ent
ténperatu§§?§4é@gﬁ% %@%g%ﬁ%%+§@6ﬂ¥f%@ﬁﬁﬁﬁéggﬁﬁgﬁcglm%@"”QH% 27.7 ¢
(730 mmol/ 4 eq.) of sodium borohydride are m xed into 380 nL of

i sopropanol, and then heating at_reflux is carried out for 2 da 1
eq. of sodPdf HE3chpECDH thesPraeeding campeiad) dlﬁgb'?‘i m%?emin@ F{?P]émﬁqsa}(‘a 75

al | owed 1t g,1CQ0IN @a?xﬂm&itik%nmefmﬁﬁ Metdre daded RS HESF Ra@? infekbak@drophation §30
m. of a mxture of water and ice and is then acidified to pH %ﬁﬁg,
caut i ous| yarsiediprigt 9obient tuBpesttueehd evdinant BRESSHIPAPERUST FEITaiqnpverhtlde,
agueous p%%?]ﬁ Iith %Maﬂﬂtagg cofibiEhtith bl Bl oud6 Sh@inGhe ddife icped
organic p 4sesVare washed w sat urated aqueous sodi um chl ori de
solution and then dried over nagnesiumsul phate. After concentration,
the rest dyp st ERQR 5" IOSehb M b mhtheRlo 2 o 3 8.0tk ehd ne

3- Met hoxy- 4- met hyl bi cycl opsktidiapoed a- 1, 3, 5-tri ene-7-carbonitrile
20The procedure as in Step 2 of Preparation 29 is carried out to
yield the expected product Step 6:

[ (3- Met hoxym4- TelB¥bn Dy GahBbAabieRect a- 1, 3, 5-trien-7-yOret hyl | ami ne
The procedure as in Step 3 of Preparation 29 is carried out to yield
t he expected product. EXAMPLE 1 :

NL( 3, 4- Di Rt RaxehP idietaké. 3% B30 ei33:8Ldmat)tdri( RirefiroRVR it sthylpin{f-nfkthanol
25di%choz§f12,4,5-tetraHydro}%E%3-benzgzeéin;3-y1)-b+ne1hy1-3-

oxopr opan-ahd 27e gh{A# oBblEwIG ¢e.) of3mangmepe oxide are’mixed nio’ 730 mL of
7, 8- Di met ; > L-Igﬁ,r 2 3t REPZAZ RRIpBrRTO BEerAbh R IRIRRY b
tenperatu?%%xﬁéngh%TSE. ﬁﬁg% gf 7,8?%]nethgﬁyﬁl,B-dih%dro;ZH—B-y
benzazepi Milatoneowr eCelits ol vegsingn wathnilichlgrametfang 2 B tgn cecepiraiignop! Alitd
175 nL of et hyl etate, .The re.t dded 7 g (20 % by wei ght) of
palIadiunf@ﬁg%ﬁ?ggﬁkfﬂgﬁggﬁﬁé ?’W%§3%%£?%% is carried out at 65C and
3.5 bars for 22 hours. The catalyst is filtered off 5Sover Celite;

[insing W e of St hangl eyl fget ate and evaporation to

At ambient temperature, 35.5 g (238.7 mmol) of the preceding compound are dissolved in
290 mL of dichloromethane, 29.4 g (358 mmol/1.5 eq.) of sodium acetate are added all at
once and then a solution of 15 mL (286.4 mmol/1.2 eq.) of bromine in 130 mL of
dichloromethane is poured in dropwise. Stirring is carried out at ambient temperature for 4
20 hours and the insoluble material is filtered off; the filtrate is washed with IN sodium
thiosulphate solution and dried over magnesium sulphate. After concentration, the residue

is recrystallised from 130 mL of heptane to yield the desired product.

Step 3 : 3-(2-Bromo-5-methoxy-4-methylphenyl)acrylonitrile



carried out to yield the desired product. Step 2:

7, 8- Di met hoxy- 2, 3, 4, 5-tetrahydro- 1H 3- benzazepi ne hydrochl oride 22.13
g (100 mol ) of the product obtained in Step 1, suspended in 250 niL
of TIIF, are cooled to OC. There are then added, dropw se, over 15

m nutes, 250 rnL of borane/THF 10 (1Min the THF) and heating is
carried out at 80C for 24 hours. Coolisag is carried out and there are
t hen added, dropvm' se, 250 nL of ethanol, and then 2. 6N ethanolic HCL.
Heat i ng at, rri ot r SRy | e
mat eri al |s d%r’éﬁnq@fquﬁg evap%lgéitm?%xéﬂtlgq SlcnrIfess |sdré():‘%ﬁ}}a{el&%ggﬁg
The resi dlselutldsterséiwughbtoaabnetdO"iCs There rayesthent Iaddsédlrdpmmﬂ 28. Trinkt (4886 ofmdlH0
1m§ St(‘.) ];pl goga?p?glelho %OSP%OHO&CCtOﬂitI\ﬁa ts%ﬁ‘riﬁgoisyclar(f‘ileg 0;[1tha% Od@%rrﬁ)qnﬁ(lfgguﬁt%

3- Acryl oy k- (1886 A&} rapxne Brededingb cdrmjcual e addetiHiB-poeivna zeditne sbring is
anbi ent tenperature, of th roduct obt.ai

1) d
Step 2 ar &agied 98t LR ?ft,{) %2‘%63%@1’31?‘;]52@}%@ Ry 2 ROOFRR EPSTRETY %r}nﬁcﬁﬁlﬁi

(718 MO 1idrcRofRinurels ﬂ(ﬁli'e%tlﬁﬁél 1300 Be. F %te@@ﬂﬁﬁuﬁﬁé is@brried 6&:. forl {Eminutes;
m xture is brought to O0C and a solution of 25.8 nml (315.9 nmol/1.1

eq.) of adhesodigimateriabis then filkered offwashed M‘Bh’?’%‘?’f&ﬁét‘lﬁ%@ yagug i PbLEn ithe
dropw se, I ning the tenperature at about O0C. After 2 hours
at 0C, thed%%}nreg?'uérae&fs stirred at anbient tenperature overnight
Washing with 750 nL of water, 750 nL of 1N hydrochloric acid and 750
mL of wat n dryin ver | te are then carried
out . Aftewtrg]‘?igﬁmén ezg’\c} por & %ﬂsﬁ}w’g}pég%%ﬁee i s chromat ogr aphed
over 3.2 kg of silica (eluant: dichloronethane/ethanol : 95/5),

followed by recrystallisatign f 25i PI:0; anol Af ter f||t t

over & f] 1¥Ha L tdtlg’ﬁ:’?famf% 4@5 Jggg% él? ece ing cgmgo {m% 2“?9 g
obt ai ned. (7303&mofle.)bf th{nﬁ%oﬁ:h@lﬂiﬁbtdﬂ@my;&dQM@B@{) mLzoﬂl;;opmpanol and then
octa-1,3,5-trien-7-yl)meth

-3- (7, 8- dilfRingotyallux i Osn"teétquaﬁg%d%ys $hes- Pendumehrraverigs = addpbedisn L 3

- 0XOpr Opans}), TRIHREuRYHAIR/INIS bé’& aﬁd fien gox(cém&tmhe) re@ﬁiué ﬁ&al&ﬁ Qg e 630
obtained in Step3and082(g .0 rmol)

di et hoxy ke 9£4 aixture of pieter andiics augl is ﬁhEéﬁmﬂlfW]f%éI Hﬁsq%’éff%wéf‘rﬂlﬁ% 99 -
di ssqlved i, o&eﬂ&e{ﬂecﬂ% d’c@oﬁ@ %&'clnﬁn@&{u'é@\fsl;ﬁ{ése(@éﬂtra%& Bvigd wil Sthyll setate.

carri ed out overni er a curren nitrogen so that the sol vent
i s gradualThe cemam@d atgauic phises Tigevasked wiesapbatad pwgoRssodivroThiary salghey

| mredi at ela%ﬂ\?l%’e%rdngh lobgrajnggixeﬂﬁlﬂtsuléaﬂbtg hAﬁérQ{gﬁéeQﬁ&%ne{h@q &L{em sf%lhsed

95/ 5/ 0. 5) I'ssol vimg rn i sopropanol, treatfent Wt

et her eal Hfdm &0 mhrof hgdartedgo gisld thedesstd prodwag. | s conti nued unt|I

preci pitation occurs. After drying, the solid obtained is nade nore
solid in a mxture of ethyl acetate (10 nL) and acetonitrile (20 inL)
to yield, Q&#der3eiocpyimmydbicycitfy.Lgoctd-e, Sexipes-earbpuiodact . Mel ting
point (M K'): 176-179C.

20 The procedure as in Step 2 of Preparation 29 is carried out to yield the expected product.
Step 6: [(3 -Methoxy—4—méthyl—bicyclo[ 4.2.0]octa-1,3,5-trien-7-yl)methyl] amine
The procedure as in Step 3 of Preparation 29 is cartied out to yield the expected product.
EXAMPLE 1 : N-[(3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yD)methyl]-3-(7,8-

25 dimethoxy-1,2,4 S-tetrahydro-SH 3-benzazepm-3-yl)-N—methyl—3-

oxopropan-l—amme hydrochlorlde



EXAMPLE 2

N-{[(7R) -3, 4- D met hoxyhi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-341lnaet hyl } - 3-
15(7, 8-di net hoxy-1 , 2,4, 5-tetrahydro-311-3-benzazepi n-3-yl)-N net hyl-
'3- oxopr opan-1| -am ne hydrochl oride Cbtained in the same nmanner as the

product of Exanple 1, but with replacenent of the racemc

_[(3,84 di rret hoxybi cyclo[4.2.0]octa-1,335-trien-7-yl)nmethylinethylam ne
in Step

{[(7R - 34d| cc yl ] met hyl | net hyl
am ne 20 Mkﬁ%ﬁ%e&% g%{%f%g%w éabi%n%z a’%?gﬁg . sol vent: DVSO,
C=0.01 g/cnB, T=20C, L=589 urn, up —4 46 EXAMPLE 3a :

N ok o A bR mperatiie 8 & 1B Sidor: 3 1 4-Blticiok) 1 B 211

, 2, 4, 5- tebé@@y@hﬂzahb &-ebmalaz&m ﬁlnﬁxty(&)oﬂ\ﬂmtﬂ‘ﬂylof Bthanod prd pah ml- a!héthﬁ
hydrochl oride -35- hy g 2. .0 %

oct a- 1, 3, 3eqtgtp.ghere 943]%’( Pfiﬂe feg KA é‘hhﬁé"e‘ |Iﬁ‘é %B‘LWP%OQ 10,% gnd.
157-160C. %g&ﬁ{loﬂ thﬁltdeg IZ5ut at @% ‘éﬁ‘d‘ 5 vahdE6) 2%1’@ e laaist Jﬁﬂ&@i off
L=589 nm an =+1. R (cm) (NH), 1625 (C=0), 1234-1203-1179

(CO0D, 288-Gliss; (r@smg Aith a Iglxgy@\p,ﬁ:ﬁgar@yethyl acetate and evaporation to dryness are

N-{1(7S) - 3 XYL 8% 010eta135tr|en7yllrrethyl}
3-(7,8-di mi‘]l'hoxy é% {:5 tetréhy ro- 3H 3- benzazePi n- 3-y1) - Nnet hyl -

xopr opan- 1- am ne fumarate

10Theexpe cti sobt i - P

di met hoxy I7g‘%i nae %ﬁxg Z?S‘ayﬁgegya%y?r ?:a%% g%fize%e %’%yf@gé}(df 8- di met hoxy

-1,2,4,5- tetrahydro-311-3-benzazepi n- 3- y1) N- net hyl - 3- oxopr opan- 1

- am ne, ine tu t droc or.ide o %ﬁﬂp

3a tot hegég Hf)gﬁén‘g}ﬂ’ tﬂ %ﬁﬁgfcﬁ gk d: SEPg %ﬁ% &)mmgr ‘oanal f}%’l s

p 15%C Wc%e@@d 0w ahedtde 51811 6«1&@9&3%9,@@535 AinubesB8B9D AD of borane/THF
10 (1M in the THF) and heating is carried out at 80°C for 24 hours. Cooling is carried out and

there are then added, dropwise, 250 mL of ethanol, and then 2.6N ethanolic HCl. Heating

at reflux is carried out for 40 minutes; some light insoluble material is filtered off and

evaporation to dryness is carried out. The residue thereby obtained is recrystallised from a

mixture of 150 mL of isopropanol and 20 mL of water to yield the desired product.
15 Step 3 : 3-Acryloyl-7,8-dimethoxy-2,3,4,5-tetrahydro-1H-3-benzazepine

At ambient temperature, 70 g (287.2 mmol) of the product obtained in Step 2 are dissolved
in 1200 mL of dichloromethane, and then 100 mL (718 mmol/2.5 eq.) of triethylamine are
added all at once. The mixture is brought to 0°C and a solution of 25.8 mL (315.9
mmol/1.1 eq.) of acryloyl chloride in 270 mL of dichloromethane is poured in dropwise,
20 maintaining the temperature at about 0°C. After 2 hours at 0°C, the mixture is stirred at
ambient temperature overnight. Washing with 750 mL of water, 750 mL of IN
hydrochloric acid and 750 mL of water and then drying over magnesium sulphate are then
carried out. After filtration and evaporation, the residue is chromatographed over 3.2 kg of
silica (eluant: dichloromethane/ethanol : 95/5), followed by recrystallisation from
25 1sopropanol After filtration over a frit and drying in vacuo at 50°C, the desired product is

obtained.



EXAMPLE 3e :

N-{[(7S)-3, 4-D nmet hoxybi eyel o[ 4. 2. Oloeta-1, 3,5-trien-7-yl | nmethyl}-
3-(7,8-dirnethoxy-1 , 2,4, 5-tetrahydro-3H 3-benzazePi n-3-y1l) - N

20net hy1- 3- oxopr opan- 1- am ne hem panvoat e

Theexpect edpr oduct i sobt ai nedbyconvertingN-{[ (7S) -3, 4-
dhnthOEyblcyclo[4 2.0]octa-1,3,5-trigp-7-ylimethyll-3-(7,8-di methoxy
t et rahydr o- 3H 3- benzazepi n- 3-y1) - N- net hyl - 3- oxopr opan- 1- am ne,
obt ai ned by returning 25the hydrochl oride obtained in Exanple 3a to

the base, sih @ SEIB, #@bﬂa@hmﬁe}c%[mjogloczﬂ ememzmv WAl A disiethoe
%1 %N Cal cul at ed69. 77 6. 694. 23 Found69. Z% - 36- VPLE 3d :

N- | K7S) - 3, 4- Di met-héy8repder 33 bereseer- 'J’é’ %’"F OYORORHEH FHHE - 3- (7,
8-di met hoxy-1, 2, gpsdnffimhydr o- 3H 3- benzazePi n- 3-y1) - N- et hyl - 3- oxopr
opan- 1- am ne henioapadisylate

5Theexpect edpr oduct i sobt ai nedbyconverti ngN {[(7S)-3, 4-

fj'lmgt Qoéy Ri @YY Aot O B8 sahebbnitdali Sref 3%hh BB Rk b-minély o BEiRB MY

tetrahydr«hﬁmﬁﬁqbemddﬁémnmﬁQJyx&tﬁnﬁeﬂhyﬂwgnﬁﬂuénmpaﬁﬁ&mawhﬁéﬁl51ﬂL

ﬁg:)ﬁ![ R:Feg’ &fﬂ? HS; attrg ux YOCII{ lg)a(%tp af 5(5"%? it ODVR O\Qt]t)vérrﬁght under a cutrent of

nitrogen so that the solvent is gradually evaporated off. The residue obtained is
chromatographed immediately over silica (eluant: dichloromethane/ethanol/ammonia :
95/5/0.5). After dissolving in isopropanol, treatment with 1.1 eq. of ethereal HCl is carried

10 out and stirring is continued until precipitation occurs. After drying, the solid obtained is
made more solid in a mixture of ethyl acetate (10 mL) and acetonitrile (20 mL) to yield,
after filtration and drying, the expected product.

Melting point (M. K.): 176-179°C.

EXAMPLE 2 : N-{[(7R)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}-3-
15 (7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-

3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement of the
racemic [(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyljmethylamine in Step 4
by {[(7R)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl} methylamine.

20 Melting point (M K .) : 155-158°C.
Optical rotation : solvent: DMSO, C=0.01 g/cmS, T=20°C, L=589 nm, op =-1.46.

EXAMPLE 3a : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl|methyl}~
3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-

methyl-3-oxopropan-1-amine hydrochloride

25 Obtained in the same manner as the product of Example 1, but with replacement of the

racemic [(3,4—dimethoxybicyclo{4.2.0]octa—1,3,5-trien—7-yl)methyl]methylamjne in Step 4



obtained in acid. 10.77 ppm (1H ha)

Exanpl e3at ot hebase, t oasal tusingl,5- (1,1')6 = 3.29 and 2. 77 ppm (2H
dd) (aa) 8 = (a) 5=6.74 ppm(H; s) Jtv =13.4 Hz ; Ju = 4.7 Hz
5 Jrk = 1.9 Hz (b) 8 =6.70 ppm (111; s) (m 6= 2.87 ppm(2H, m (c)
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by {[(75)-3 ,4—dimethoxy5icyclo[4.2.0]octa—1,3,5—trien—7-y1]methy1}methylamine.
Melting point (M K .): 157-160°C.

Optical rotation : solvent: DMSO, C=0.01 g/cms, T=20°C, L=589 nm, ap =+1.6.
IR (em™) : 2438 (NH), 1625 (C=0), 1234-1203-1179 (C-O-C), 865-846 (CH-Ax).

EXAMPLE 3b : N-{[(7S)—3,4-Dimethoxybicyclo[4.2.0]octa-l,S,S—trien-7-yl]methyl}-
3—(7,8-dimethoxy—1,2,4,5-tetrahydro—3H—3-benzazepin-3—yl)—N-

methyl-3-oxopropan-1-amine fumarate

10 The expected product is obtained by converting ~ N-{[(75)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl} —3-(7,8-dimeth0xy— 1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxopropan-1-amine, obtained by returning
the hydrochloride obtained in Example 3a to the base, to a salt using fumaric acid.

Elemental microanalysis :

15 % C % H %N
Calculared 63.68 6.90 4.79
Found 63.40 6.88 4.90

EXAMPLE 3¢ : N-{[(7S)—3,4-Dimethoxybicyclo[4.2.0]0cta—1,3,5-trien-7-yl]methyl}-
3—(7,8-dimethoxy—1,2,4,S-tetrahydro-3H-3—benzazepin—S-yl)-N—

20 methyl-3-oxopropan-1-amine hemipamoate

The expected product is obtained by converting N-{[(75)-3.4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylmethyl}-3-(7,8-dimethoxy-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxopropan-1-amine, obtained by returning
25 the hydrochloride obtained in Example 3a to the base, to a salt using pamoic acid.

Elemental microanalysis :

%C w%H %N
Calculated 69.77 6.69  4.23
Found 69.38 6.56  3.91




o] =.6.68 ppm (1H;, s) (11) 6 = 2.86 ppm(2H, m (d) 8 = 6.65 ppm (1H
s) (o) 6 -=2.85 ppm (211; m (e) 8 -= 3.874 ppm (311; s) (P) 6=
2.81 ppm (1H, dd) (t) 5 = 3.871 ppm (3H, s)
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EXAMPLE 3d : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yllmethyl}-
3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-

methyl-3-oxopropan-1-amine heminapadisylate

5 The expected product is obtained by converting N-{[(75)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylmethyl}-3-(7,8-dimethoxy-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxopropan-1-amine, obtained by returning
the hydrochloride obtained in Example 3a to the base, to a salt using 1,5-

naphthalenedisulphonic acid.

10 NMR'H:
(aa) 8=10.77 ppm (1H; bs) (LY &= 3.29 and 2.77 ppm (2H; dd)
(a) 6= 6.74 ppm (1H; s) Jp =134Hz ; Jx =47Hz ; Jix =19 Hz
(b) &= 6.70 ppm (1H; s) (m) &= 2.87 ppm (2H; m)
(¢) 8= 6.68ppm (1H;s) (m) &= 2.86 ppm (2H; m)
(@ 6= 6.65ppm (1H;s) (o) &= 2.85ppm (2H; m)
(e) 6= 3.874 ppm (3H; s) (p) &= 2.81ppm (1H; dd)
(H 6= 3.871 ppm (3H; s) Jpp =125Hz ; Jx =59Hz
() &= 3.858 ppm (3H; 5) ®) 6= 2.63 ppm (1H; m)
(h) 6= 3.851 ppm (3H; s) (@@ &= 2.65ppm (2H; m)
@) = 3.73 ppm (2H; m) (ry &= 2.40 ppm (3H; s)
)] = 3.60 ppm (2H; m) (x) &= 240ppm (1H;d) I =87Hz
(k) 6= 3.59 ppm (1H; m) (y) &= 2.40ppm (1H;d) J,, =7.2Hz

(z) &= 2.40ppm (1H; dd)

EXAMPLE 4 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yllmethyl}-3-
(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement of the
15 racemic [(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methylJmethylamine in Step 4
by {[(78)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl} amine and of the THF
by dioxane.
Melting point M X .) : 177-180°C.
Obtical rotation: solvent: MeOH, C=0.011 g/cm3, T=20°C, L=589 nm, ap =-4.15.
20 IR (cm™) : 2723 (NHY), 1645 (C=0).




Jpp. =12.5 Hz ; Jpk = 5.9 Hz (8) 8 = 3.858 ppm (3H, s) (P) 6= 2.63
ppm (111; m (h) 5 = 3.851 ppm (311; s) (cl) 8= 2.65 ppm (211; m (i)
:8: 3.73 ppm (2H, m (r) = 2.40 ppm (3H;, s)
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EXAMPLE S : N—[(4,5-—Dimethoxybicyclo[4.2.0]octa—l,3,5-trien—7—yl)methyl]-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-

amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacemént of the
5 [(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methylJmethylamine in Step 4 by the

product of Preparation 1 and of the THF by dioxane.

Melting point M K .) : 199-201°C.

IR (cm™) : 1645 (C=0), 3000 to 2400 (NH,").

EXAMPLE 6 : N-[2-(5,6-Dimethoxy-2,3-dihydro-1H-inden-2-yl)ethyl]-3-(7,8-
10 dimethoxy-1 ,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-

oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement of the
[(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]methylamine in Step 4 by [2-
(5,6-dimethoxy-2,3-dihydro-1H-inden-2-yl)ethyljmethylamine.

15 Melting point (M.K.) = 193-199°C

EXAMPLE 7 : N—[(5,6—Dimethoxy—2,3-dihydro-IH-inden—Z-yl)methyl]—3-(7,8-
dimethoxy—l,2,4,5-tetrahydr0-3H—3-benzazepin—3-yl)-N—methyl—3-

oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement of the
20 [(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyljmethylamine in Step 4 by [(5,6-

dimethoxy-2,3-dihydro-1H-inden-2-yl)methylJmethylamine.

Melting point (M.K.) = 194-197°C

EXAMPLE 8 : N—[(2,3~Dimethoxybicyclo[4.2.0]octa—1,3,5—trien-7-yl)methyl]—3-(7,8-
E dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-

25 amine hydrochloride



(1) 8 =3.60 ppm(2H m (x) 5 =2.40 ppm(IH, d)J. =8.7 Hz (k) 6 =
3.59 ppm (1H;, rn) (Y) 8= 2.40 ppm (111; d)Jyz = 7.2 Hz (z) 8= 2.40
ppm (1H, dd) EXAMPLE 4 :

N-I'R7S) - 3, 4- Di met hoxybi cycl o[ 4. 2. Olocta- L3, 5-trien-7-ylimel hyl}-3-
(7,8-dinethory-1, 2,4,5-tetrahydro-3H 3-benzazePi n- 3-y1) - 3-

oxopr opan- 1- am ne hydrochl ori de 38

Obtained in the same manner as the product of Example 1, but with replacement of the
[(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]methylamine in Step 4 by the
product of Preparation 10.

Melting point (M.K.) =220-222°C

5 EXAMPLE 9 : N-[(2,3,4-Trimethoxybicyclo[4.2.0Jocta-1,3,5-trien-7-yD)methyl]-3-
(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

oxopropan-1-amine hemifumarate

Obtained in the same manner as the product of Example 1, but with replacement of the
[(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl}methylamine in Step 4 by the

10 product of Preparation 11. Conversion to a salt is carried out in the presence of fumaric
acid.

Melting point (M.K.) = 155-157°C

EXAMPLE 10 : 3—(7,8-Dimethoxy-1,2,4,5—tetrahydr0-3H—3—benzazepin-3-yl)—N—[(5-

methoxybicyclo[4.2.0]octa-1,3,5-trien-7-y)methyl}-3-oxopropan-1-

15 amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement of the
[(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl[methylamine in Step 4 by the
product of Preparation 9 and of the THF by dioxane.

Melting point (M.K.)= 185-187°C

20 EXAMPLE 11 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yllmethyl}-3-
(7-methoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-

1-amine hydrochloride

Obtained in the same manner as the product of Example 1, but with replacement, in Step 1,
of the 7,8-dimethoxy-1,3-dihydro-2H-3-benzazepin-2-one by 8-methoxy-1,3-dihydro-2H-
25 3-benzazepin-2-one and, in Step 4, of the racemic (3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-
trién—?—yl)methyl}methylaniine by {[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5~trien-7—



(ot ained in the sanme manner as the product of Exanple 1, but with
repl acenent of the 15 racemc

[ (3, 4-di met hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yl)nethylinmethylam ne
in Step 4 by

{[(7.5)-3, 4-di met hoxybi cycl o[ 4. 2. O] octa-1,3,5-trien-7-ylinmethyll

am ne and of the THE by di oxane. Meltispg point (M.K .) @ 177-180C
Optical rotation: solvent: MeOH, C=0.011 g/cnB, T=20C, L=589 nm ciD

=-4.15. 2 1195 : di C=0). -37- EXAMPLE 5:
N-[(4,5-Di h&g‘g&gﬁ’%ﬁgﬁ%{%gﬁj cdt%%?B,(S-tZi en-7-yl nnet hyl | -3-(7, 8-

di met hoxy Melnglpo (K oph Y ti-b7336+ 3- benzazepi n- 3-y1) - 3- oxopr opan- 1-
am ne hydr

oo LRGP pggee e e e product o
S[(3, 4-85“ rrezhgxybi cyclo[4.2.0]octa-1,3,5-trien-7-yl)net hyl | net hyl ai ni
n .

0 s, Ty B Pt BRSO o)

3000 to0 2400 (NH2). Edileky4;2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-
N12- (5, 6- Di net hoxy- 2, 3-di hydro- 1H i nden- 2-yfl et hyl 1-3- (7, 8- ’
10di t net hoxy- 1, 2, 4, 5-3ming ixgeeklodfe 3. penzazepi n- 3- y1) - N- net hyl - 3-
oxopr opan- 1-am ne hydrochl oride Obtained in the sane manner as the
product of Exanple 1, but with replacenent of the

[ (3, 4- di mestdpolxy bVBeutybp47.8-drefbern-112.4 ) germahydn-SH-yopweryit el Hy| ani ne

in Step 4 by [2-0&%,,0?5 9j]gﬁ£z?9xy- 2,3

- di hydro- 1H i nden-2- et yl'i met hyl am ne. 15Melting(MX.) = 193-199C

EXANPhE 7: NA(5, 6-Di net hoxy- 2, 3-di hydro-1Hi nden-2-yl ) et hyl11-3-(7, 8-

Cont opa z ﬁ%{g&%&égg 0159enh 0P EREMARAC R whn idad¥iddRt B/t F03.4-dimethoxy-
10 bicyclo[4.2.0]octa-1,3,5-trien-7-yDmethylJmethylamine by benzylamine.

Melting point (MK.) = 100-102°C.

Step 2:  N-Benzyl-N-[(5,6-dimethoxy-2,3-dihydro-1H-inden-2-yl)methyl]-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-amine

1.7 g (4.6 mmoles) of the product of Step 1 and 1.25 g (1 equivalent) of the product of
15 Preparation 24 are dissolved in 20 mL of acetonitrile. 5.1 g (8 equivalents) of KoCOjs are
added and heating at reflux is carried out for 24 hours. The mixture is cooled and filtered
and the filtrate is evaporated. A residue is obtained which is purified by chromatography
over silica (eluant: CH,Cly/ethanol : 95/5) to yield the expected product in the form of an

oil.

20 Step 3:  N-[2-(5,6-Dimethoxy-2,3-dihydro-1H-inden-2-yl)ymethyl]-3-(7,8-dimethoxy-
1,2,4, 5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-amine hydrochloride

2.3 g (4.1 mmoles) of the product obtained in Step 2 are dissolved in 46 mL of ethanol.
230 mg of Pd/C 5 % are added, and hydrogenation is carried out under a pressure of 1 bar
and at ambient temperature for 24 hours. The mixture is filtered over Celite, rinsing with

25 ethanol, and the filtrate is evaporated to dryness. 1.95 g of a residue are obtained which is



Obtained in the sane manner as the product of Exanple 1, but with
repl acenent of the

20[ (3, 4- di met hoxybi cycl o[ 4. 2. 0] octa- 1, 3, 5-trien-7-yl)nethyl ] met hyl am
ne in Step 4 by [(5,6-

di met hoxy- 2, 3-di hydro-111-i nden- 2-yl ) met hyl ] met hyl arni ne. Melting
point (MX.) = 194-197C EXAMPLE 8 : -40-

N4( 2, 3- Di net hoxybi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-yl)nethyli-3-(7, 8-

di met hoxy ; Oceﬁal ]E-fsgﬁt %@é@%ﬁo&%é i QP&W@%@I@{ -sathliod nRXARED Q@ﬁmauct

25am ne hy ori tained In the same manner_ as

product obrySeHispd @it Which i filksiredoff el c&méri‘émexpﬁcteﬂméoduct is obtamed m ‘the form
[(3,4-di ne%h%igﬁbl %Cl o[4.2.0]octa-1,3,5-trien-7-yl)nethylinmethyl am ne
in Step 4° "3 oduct of Preparation 10. Melting point (MK ) =
220- 222C WW:K.F 198-204°C

N1(2, 3, 4- Tri met hoxybi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-yl |l methyll- 3-
(7,8-di net hoxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi n-3-yl) - 3-

oxopr ppangx AviFLIEI e \SB nddtRoxYOl, At Sackrh d&h-aﬂsaﬁammpm ~yAEIV4
product of Exanplée 1, b(gt wi th repl acenent Ky (e

[ (3, 4- dhnet hoxybi cyci opethaxybjcyelold. 21‘”8“5 1p3r’$ Efﬁenﬂ yl)fﬁﬁﬁ{yﬂy% PR RA K ne
in Step 4 by the 10proguqt nMroliieRa@s ation 11. Conversion to a salt is
carried out in the presence of fumaric acid. ./14 4inS (MK ) =

155- 157C EXAI\/PLE 10 : B

et hoybi AP Fysp e P4 B F sRncery GRpe oAl bl Spltdt kit 1
g:gm lng Ihym‘&o% 8.6 ;nmdd) @Ft;lgm preduct of ﬂ’ma@ama%md ekl a40. ﬂg@l’ml@emcﬁtq Jott
_[(3rrp- 49 i wéf‘ﬁ%&%%%& A B FIS TS 40 3“11°f3glge”tehHeat’?g i ot A} AR Bt fre
in Step 4 chy of e rpdceoh Gissedded Byeial)ahd dm&vmtmh t0 heynddsis tayrieff ontahie.
residue  obtained is chromatographed immediately over silica (eluant:
dichloromethane/ethanol/ammonia : 95/5/0.5) to yield the expected product in the form of
the base. After dissolving in 10 mL of acetonitrile, treatment with 0.56 mL (1.1 eq.) of
15 3.5N ethanolic HCI is carried out to obtain, after filtration and drying, the expected
product.
Melting point (M K .) : 202-204°C.
IR (cm™) : 1641 (C=0), 3000 to 2500 (NH,").

EXAMPLE 14 : 3~(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-y)-N-[(3-
20 ethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl}-3-oxopropan-1-

amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by that of Preparation 5.
Melting point (M K ) : 221-225°C

25 EXAMPLE 15 : N-[(3-tert-Butoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-

1-amine hemifumarate



Melting point (MK )= 185-187C 20EXAMPLE 11 :

N-1[(7S)- 3, 4- D nmet hoxybi cycl o[ 4. 2.0l octa-1,3,5-trien-7-yll nmethyl)- 3-
(7-methory-1, 2,4, 5-tetrahydro-31/-3-benzazepi n- 3- Y1) - 3- oxoPr opanl- am
ne hydrochl ori de Cbtained in the same nanner as the product of
Exanple 1, but with replacenent, in Step 1, of the

7, 8-di met hoxy- 1, 3-dr hydr o- 2H- 3- benzazepi n- 2- one by

8- net hoxy- 1, 3-di hydr o- 2H 253- benzazepi n-2-one and, in Step 4, of the
racem c (3, 4-di net hoxybi cycl o[ 4. 2. 0] octa-1, 3, 5-
trien-7-yl)nmethyl]nmethylam ne by

{[(79)-3, ﬂb@ammmmnmymmn{emaszth@]pa@mof Exampler 13 put7with replpcement of the

V71" 173C PRRpRnS PRfadfiof 2% S O SAGAKENE ¢ AR \B9 BR T il of

N[ 2- (5, 6-hiimetilnixyoidasSattiftspdnmagkht: | nden- 2- yOrnet hy1] - 3- (7, 8-

5di met hoxy- L2, 4, 5-1 yar0:3L1- 3- benzazepi n- 3-y1) - 3- oxopr opan- 1-

am ne hyd%@%—’gg‘” ”%@E_F@”lﬁ c P Y Prop

N- Benzyl -3|—(7,8-dhnet hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3- A- 3-
oxopr opan-| - cuni Th

e usb r%@gﬁvﬁgm -G g)elh}oc{rggyec?loﬁ?a[hﬁ Abenzodioxis-intnyn 8 FsE 1

[ (3, 4-dirnethoxylObi cygielibx 1%@5-&@& garn'iSHG-EéhzZze)ﬁn)-Sr?I)m‘-iﬂeﬂﬁﬂ-By| am

i ne by benzylam ne. Me/ti St, 0-102
oxopropan-l-amme hydrochlonde

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by that of Preparation 7.
10 Melting point = 180-184°C

EXAMPLE 17: N-(5,6-Dihydrocyclobuta[f][1,3]benzodioxol-5-ylmethyl)-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-

1-amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
15 product of Preparation 2 by (5,6-dihydrocyclobuta[4,5]benzo[1,2-d][1,3]dioxol-5-

yimethyl)amine.

Melting point (M.K.) = 201-207°C.

EXAMPLE 18 : N-[2-(5,6-Dimethoxy-2,3-dihydro-1H-inden-2-yl)ethyl]-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-

20 amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by that of Preparation 8.
Melting point M.K.) = 186-189°C



Step 2: N-Benzyl-N-[(5, 6-di met hoxy- 2, 3-di hydro-1 Hinden-2-yl)nethyl I
- 347, 8- di et hary-

1,2,4,5-tetrahydro-3H 3-benzazepi n-3-yl)-3-oxopropan-l-amne 1.7 g
‘(4.6 nunol es) of the product of Step 1 and 1.25 g (1 equival ent) of

t he product of 15 Preparation 24 are dissolved in 20 inL of
acetonitrile. 5.1 g (8 equivalents) o4pK2CO3 are added and heating at
reflux is carried out for 24 hours. The m xture is cool ed and
filtered figl. ol @f2E7igS ad _ ' 4 i i ch
s pur i O G DR B (R P b s Ian
95/5) to yield the evpgeptopyl]lpnimatmethyhbicyrdolfdtacss-1.35-tsien-3-0St ep 3:
N-12- (5, 6- Di net hoxy- Z3xdi hydr.o- i -2 . byl P3- (7, 8- di net hoxy-
1,2,4,5-tetrahydro- 3%['&9 lé%’%é@%%lﬁr%bg&%%%ﬁ%iﬂg%?%an- | -arnine
hydrochloride 2.3 g (4.1 mmvl es) of the product obtained in Step 2

are dissolyved in 46 niL of ethanol. 230 of , P 5 % are add nd
hydr ogenatq\{’&?lqumg%ﬁ R {opsivi {ﬁf‘ﬁtg‘g progu rogg‘a?gleoffy’ %utb“éllél %ﬁ%c% engg{”ﬂ%m
t enpes at uheodbtof 2Aeph@iiss? by et o Prépakgiohs1fil tered over Celite,
rinsing with 25ethanol, and the filtrate is evaporated to dryness.

1.95 g of MelinggroauMakKe) oL=l0Add which is -40- dissolved in 15 nL of
ethanol. 2.5 nL of (2M Et204-1Cl solution are added. A product
crystallises out which is filtered off and dried. The expected

product i EXAVRLERD ;i Th({I3nE.8-Bimsthexyal JHiSctetrabydrg-3d-benzagenintnd)-3-

(MK') = 198-204C 5 i thyDbicyclo[4.2.0}octa-1,3,5-trien-3-yl

3- (7. 8-Di net hory- 1, %%, @-”EX@'?‘%}’ methyDpicy ol L 0ota M R 1 2-
met hor ybi cycl o[ 4. 2. 0 kbmethylsniphaniatd lydrgehjdrideet hyl | - 3- oxopr oPan- 1-
am ne hydrochl ori de At anbient tenperature, 0.93 g (3.6 nuttolll

eq.) of the product of Step 3 of Exanple 1, 0.58 g (3 6 nmmol) of the
product ofOvBrigdicinahd @ime2mandr Bs tht pgodpet dfExmmply/ BB, 06t with yepbicement of the

10ytterbiumjiriflate are_m xed into 10 of toluene. Heating is
carri ed oﬂo‘%‘ftﬁg’é"@aﬁ‘ﬂ?’??g]Yﬁ’é‘gg%e%afg{ioﬂgkr eaction (assessed by | LC)
and then eyapes ik KQ) dr28m3ssCis carried out. The residue obtained

is chromat ographed i mredi ately over silica (eluant:
di chl or onet hane/ et hanol / anmoni a 95/5/0.5) to yield the expected

product i R Xl & 30 004 bDikaRSeycfbuli [ (i) S&Rbir 8 6 iyind@yIy3-9f5-
acetonitritTe, tr rea"f"rrent( W th 0.5325 mL ([f[l.ﬁi eq}.l)) of ylméttly
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-

15 amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by that of Preparation 23.
Melting point (M K .) : 245-255°C

EXAMPLE 22 : N-(Cyclopropylmethyl)-N-{{(7S)-3,4-dimethoxybicyclo[4.2.0]octa-
20 1,3,5-trien-7-yl|methyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-

benzazepin-3-yl)-3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the

product of Preparation 2 by the product of Preparation 12 and of the toluene by dioxane.
Melting point (M.K.) = 88-92°C



153.5N ethanolic HCl is carried out to obtain, after filtration and
dryi ng, the expected product. Melting point (M.K .) : 202-204C IR
(cm): 1641 (0=0), 3000 to 2500 (N112+)- EXAMPLE 14 :

3-(7, 8-D net hoxy-1, 2, 4, 5-tetrahydro-3H 3-benzazepi n- 3-y1l) - N- R3-

20et hoxybi cycl 014. 2. Oloct a- 1, 3, 5-tri ca- 7-yOret hyl | - 3- oxopr opan- 1-
am ne hydrochl oride Qbtained in the sage manner as the product of
Exanpl e 13, but with replacenent of the product of Preparation 2 by

?Lga? of PE)%B@JI ‘%t‘aﬁ& ?01\7%.] Mé@ﬁ, @'Q(B.@f g/cxﬁMT”—JfOQC), LESQQZI%ﬁ,Z%Sg’l?-@fEXANPLE

N-R3-tert IB(Ho Ry boIAEOD) 420 GfLED: 3000 1@ 220t (NHeh- 7- yl ) et hyl 1-3- (7, 8-

di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3- Y1) - 3- oxopr opanl- am ne
hei ni fumarate -4'- Cbtained in the sane manner as the product of
Exanpl e 1&XAMPLE A3h N-AlyBNENES)-3,¢fdinbthopytdciebif4. 20 dtaehdbdtiewfl- 2 by

R——————————r————

that of Preparation 6_an | fumari c I ] nstead drochl ori
acid as salt-formng y&’&éﬁ%iy'ﬁkgg’?ﬂémﬁ%f’m'?’%’ﬁ%‘éegfg@.fgﬁ%%ém%%6:
N- (5, 8- Di hydr ocycl obuypd bidpkosireasmsi Kyadchorsderet hyD- 3- (7, 8-

di met hoxy-1, 2,4, 5-tetr ahydrp(%- 311- 3- benzazepi n- 3-y1) - N- net hyl - 3-
oxopr opan-1-am ne hydrochloride Obtained in the same manner as the

product ol R aaBh 8hel SmelHinndt Adnk %Mcﬁgﬁfﬁfﬂamﬁfe t3nguidke tiplacethent of the

Preparation 2 by that of Preparation 7.
product of Preparation 2 by the product of Preparation 18 and of the toluene by dioxane.

Melting point (M.K.) = 74-80°C.
Obtical rotation: solvent: MeOH, C=0.01 g/cm3 , T=20°C, L=589 nm, op =-4.6
10 IR (cm’l) : 1631 (C=0), 3400 (H20), 3000 to 2000 (INHH.

(@]

EXAMPLE 24 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylimethyl}-3-
(7,8—dimethoxy—1,2,4,S-tetrahydro-3H—3-benzazepin-S-yl)-N—ethyl—-S—

oxopropan-1-amine hemifumarate

Obtained in the same manner as the product of Example 13, but with replacement of the
15 product of Preparation 2 by the product of Preparation 13 and of the toluene by dioxane.

The salt is formed using fumaric acid.

Melting point (M.K.) = 71-73°C.

Optical rotation: solvent: MeOH, C=0.01 g/cm3, T=20°C, 1L=589 nm, dp =-6.67

IR (em™) : 2200 to 2700 (NH/OH), 1701-1631 (C=0), 1276-1203 (C-O-C).

20 EXAMPLE 25: N-{[(75')-3,4—Dimeth0xybicyclo[4.2.0]octa-l,3,5~trien-7-yl]methyl}—3-
(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-y)-N-(2,2,2-

trifluoroethyl)-3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by the product of Preparation 17 and of the toluene by dioxane.
25 Melting point (M.KX.) = 68-70°C.
" Optical rotation: solvent: MeOH, C=0.01 g/cms, T=20°C, L=589 nm, op =-8.04




10 At= 180-184C EXAMPLE 17:

N- (5, 6-Di hydrocycl obuta[f][1, 31bent odi oxol -5-ylinethyl)-3-(7, 8-

di ntet hwey-1, 2, 4, 5-t etrahydro- 3H 3-benzazepi n- 3- 37D 3- oxoPr opanl-amn
e hydrochl ori de bt ai ned in the sane manner as the product of
Exanpl e 13, but with replacenment of the 15product of Preparation 2 by
(5, 6-di hydrocycl obut a] 4, 51benzo[ 1, 2- 4441, 3] di oxol-5- yl nmet hypam ne.
Melting point (MK ) = 201-207C. EXAMPLE 18:

N-P- (5, 6-B o 3 i PetoayldrB- (7, 8-

di net hoxy%@g,éﬁ%&c&gﬁy r gfcéélédg:(gﬁ?grz%yn_ 3- ;1) -3)3- oxopr opan- 1-
20am ne hydrochl ori de Qbtai ned hi the same manner as the product of

Exanmpl e 1 ' | f. the f ion 2 b
that Tor pRsAlELEZe’ W SRATRIIC B i BSdera ARAPAIFARAR, Y
19: 74{[ 3- (7, 8- Di met hapyetliyl2347.5-dimbihaky-d2d;Btenhpdrezii-dienzgepinid-- 3-

oxopropyl ] arni nol met hyl ) bi cycl o[ 4.2..01pcta-1, 3,5-trien-3-yl

trifl uoronet hanesul pﬁﬁ)ri%‘f’&“ﬁ'%?%&ﬁflﬂ??ﬁlglamw Obtained in the same

manner as the product of Exanple 13, but with replacement of the

74{13- (7, %’rcﬁugp&fl i‘l‘é%a‘rajtiog 24b}5th}3% SRBY S Bephbhtidn D@ RAA BE HeNtoRenel)y doxane.
y

oxopropyl 'am no} met'hyDbi cycl o[ 4. 2. Olucta-1, 3,5-trien-3-vyl

di met hyl sullbolsaltstfernteg gsiog hiresricd®eid100bt ai ned in the same manner as the

product of . K ?u 46M4gBcr epl acenent of the product of

Pr epar at i O'HEQ%ME (J"%I#I}if' of Preparation 22. ,Mel ting point (M.K .)

228- 235C Optical rotation: solvent: MeOH, C=0.011 g/cm®, T=20°C, L=589 nm, ap =+2.07
10 IR (cm™): 1708 and 1646 (C=0), 3000 to 2500 (-OH).

EXAMPLE 27 : N—Cyclopentyl—N—{[(7S)-3,4-dimethoxybicyclo[4.2.0]0cta—1,3,5—trien—
7-yljmethyl}-3-(7 ,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-

3-yl)-3-oxepropan-1-amine fumarate

Obtained in the same manner as the product of Example 13, but with replacement of the
15 product of Preparation 2 by the product of Preparation 19 and of the toluene by dioxane.

Melting point (M K .) : 79-82°C.

Optical rotation: solvent: MeOH, C=0.01 g/cm3 , T=20°C, L=589 nm, op =-10.54

IR (cm™) : 1701 and 1635 (C=0), 3000 to 2500 (-OH).

20 EXAMPLE 28 : N-(Cyclopentylmethyl)-N-{[(75)-3,4-dimethoxybicyclo[4.2.0]octa-
1,3,5-trien-7-yljmethyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-

benzazepin-3-yl)-3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the
product of Preparation 2 by the product of Preparation 15 and of the toluene by dioxane.
25 Melting point M K .} : 87-90°C.
Optical rotation: solvent: MeOH, C=0.008 g/cm’, T=20°C, L=589 nm, ap =-19.07
IR (cm™) : 2454 (-NH™), 1633 (C=0), 1279-1205 (C-0-C).




EXAMPLE 21 :

N- (5, 6-Di hydrocycl obuta[fillibenzol aran-6-yl nethyl)-3-(7, 8-

di nmet hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y1) - 3- oxopr oPan- 1-
‘15am ne hydrochl oride Obtained in the same manner as the product of
Exanpl e 13, but with replacenment of the product of Preparation 2 by
that of Preparation 23. Melting point4fM.K .) : 245-255C EXAMPLE 22

N- (Cycl opropyl met hyl )-N-{1(7S) - 3, 4-di met hoxybi cycl o[ 4. 2. 0loct a201, 3,5
-trien-7-ylinethyl}-3-(7,8-di methoxy-1, 2, 4, 5-tetrahydro-3H 3-
benzazepi Wom&mwlmathywﬁwﬂ&hﬂmﬁh@xmw Hek0loetat he

sane manner as the pr t t he
product of Preparatlol(l’)lgj mn:?'ﬁgx rg&aﬁggﬂ&hﬂgrg%?gﬁhﬁ angtsg?;-t he
t ol uene by di oxane. M%hiazagnmylm ofxbprtéphn-1- zﬁxﬁn@ﬂfﬁnaraths Opti cal
rotation: solvent: MeOH, C=0.01 Wein3, T=20C, L=589 nm ap =13.25 IR
(cmd) : 1632 (C=0), 3420 (H20), 3000 to 2200 (1\1r). EXAMPLE 23 :
N-Allyl - Nﬁéla%)ed&nl%hédéaﬁ@tlhmym 16y @fdalhét a&. Ek}a@pleaﬂ?alb& Wit feiphberﬂent of the
yl ] met hy1}-3-(7, 8-di met hoxy-1, 2, 4 5tetra 3H—3 T%gn aze

£ é %W@Peas

Sy1) - B- ox@fﬁdﬁﬁffﬁf Prengratiq ZrRYorh%emdB?ﬁ qié’r@af aP%O

t he prOduffstalt@Jm%ﬁ&m|c§m$§omtw{he\yrés&m@%phmmaa of the product of
Prepar at i on by the product of "Preparation 18 and of the tol uene by

di oxane. JM&IYC= 74-80C Optical rotation:

i8'3Xe?LOM&M%B%‘&”@SBHQ§86%”:?€%?”§% M

N- 1K7S) - 3 [R (@i HetiAoX ysi 169¢ (GFQ), 2279 B2 4C10-6).5-t ri en- 7 yI | met hyl } - 3-
(7, 8-dinethoxy-1, 2,4, 5-tetrahydro-31/- 3-benzazepi n- 3- 34) - N-et hyl - 3-
oxopropan-| -am ne hei ni f umar at e Obt ai ned in the sane manner as the

FI; rodugt pm@mz ! @hm&v (I;MIobuiyl)kW-r{E(M)al;énhnéthmiywdyelol_&ﬁlodtaelt,S,ﬁ#rien-
reparation y the f _Prepar ne b
di oxane. The salt is 'g'y‘i%'ﬁgé&‘g‘?féli‘ q&c%%t%y@f%éﬂgﬁ’% ) gl
= 71-73C. Opti cal r0t31§'l)-f35bxo PrUpueItamie Bdrdckoridé g/ cnB, T=20C, L= 589

mae, ap =6.67 IR (cin-| 2200 to 2700 (NI 14/011), 1701-1631 (C=0),
1276-1203 (C- O C).

At ambient temperature, 1 g (2.2 mmol) of N-{[(7S5)-3,4-dimethoxybicyclo[4.2.0]octa-
1,3,5-trien-7-yl)methyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

(D

15 oxopropan-1-amine (obtained by returning the compound of Example 4 to the free base)
and 0.17 mL (2.2 mmol/1 eq.) of cyclobutanone are mixed into 7 ml of dichloromethane.
Then 0.7 g (3.3 mmol/1.5 eq.) of sodium triacetoxyborohydride and then 0.13 mL (2.2
mmol/1 eq.) of acetic acid are then added, and stirring is carried out at ambient temperature
for 5 hours. If the reaction is not complete, there are further added 0.08 mL (0.5 eq.) of
20 cyclobutanone and 350 mg (0.75 eq.) of sodium triacetoxyborohydride and stirring is
carried out at ambient temperature for 1 hour 45 minutes more. There are then added of IN
aqueous sodium hydroxide solution and extraction is then carried out twice with 15 mL of
ether. The combined organic phases are washed with 10 mL of water and then with 10 mL
of saturated aqueous sodium chloride solution and are then dried over magnesium sulphate.
25 After filtration and concentratlon the residue (1 g) is chromatographed over a column of
50 g of silica (eluant: " dichloromethane/ethanol/ammonia: 98/2/0. 2) to yield the desired
product in the form of the base. The latter is dissolved in 9 mL of ethyl acetate and 12 mL
of ether and converted into a salt using 0.63 mL of 2N ethereal HCI to yield the expected



20EXAMPLE 25

N-0(7S) -3, 4-Di et hoxybi cycl o[ 4. 2. Olocta-1, 3,5-trien-7-Anet hyl }-3-
(7,8-di nethoxy-1, 2,4, 5-tetrahydro- 3H 3-benzazepi n-3-y1)-N- (2, 2, 2-
trifluoroethyl)-3-oxopropan-1-am ne hydrochloride Cbtained in the
same manner as the product of Exanple 13, but with replacenent of the
product of Preparation 2 by the produat- of Preparation 17 and of the
tol uene by di oxane. 25Melting point (MK ) 68-70C. Optical rotation:
sol vent : Gkt C0.01 WenB, T=20C, L=589 urn, ap =8.04 -44- IR
(crol) : 1633 (C=0), 2800 to 1900 (-NH3), 1107 to 1206 (-CF3).
EXANPLE 2@/elting point (M K .): 93-95°C.

N-Benryl - | p% %:7, §)¥n ﬁzéoﬂhﬂeﬁégﬁyéz@gf ggﬁ# 2,040 §1834 3 Sa f £1s&Y- 7-

yl i met hyl t r’ahydr o- 3H 3- benzazepi n- 3-
y1) - 3- oXopR (quah-: 24zh(NEﬁ}mﬁﬁN@F@)HQEﬁéﬂﬁb@PDﬁDthe sanme manner as the
product of Exanple 13, but with replacenent of the product of
Preparation 2 by the product of Preparation 14 and of the tol uene by

di) oxape. THRAMPILE 31S: m{m-a;meﬂmkyulqm@mmocm1 3 Sriciendi-yipmethgl}-K
.) : 146-148C Optical rotati so ye 20C,
L=589 nit, ap 10IR (eHXP)eahﬂ%?(é %ﬂ’@wfgéé)‘etrébﬁ%"‘i"gi %BB"‘F

EXAMPLE 27 : 3-yl)- 3-0x0pr0pan—1 amine hydrochloride
N- Cycl opeut y1- N-W'S) - 3, 4- di net hoi cybi cyclo[ 4. 2. 010ct a4, 3, 5-t li en-7-yl
i met hyl1}-3-(7, 8-di net hoxy-L2, 4, 5-tetrahydro-111- 3- benzazepi n- 3-y1) - 3-

oxopropan db’tﬁﬂgdnﬁ tﬁéjgmﬁeairngnner ag% HrfiRet 6@&%1&%11{@&}51 la%éméﬂﬂ ®f the
product of Exanple 13, but wth réplacenent of the 15 uct

of
Pr epar at i grodchef $the 3prfdikantleot bPegsayloylitohs-ronethrrych %ﬁéetf%v%reﬁéf by
di oxgpe. NBLL1L0G.PO g (Mp Kme 78R of Preparation 2 by  {[(7R)-3.4-

dimethoxybicyclo[4.2.0Jocta-1,3,5-trien-7-yljmethyl }methylamine, and of the toluene by
THEF.
Melting point (M K .) : 83-86°C.

EXAMPLE 32 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}-
15 N-methyl-3-(6,7,8-trimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-

3-yD)-3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 13, but with replacement of the

product of Step 3 of Example 1 by 3-acryloyl-6,7,8-trimethoxy-2,3,4,5-tetrahydro-1H-3-

benzazepine, and of the product of Preparation 2 by {[(75)-3.4-
20 dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl jmethylamine, and of the toluene by

THF.

Melting point M XK .) : 83-87°C.

Optical rotation: solvent: MeOH, C=0.01 g/cma, T=20°C, L=589 nm, op =-3.00

IR (em™) : 1633 (C=0), 3100 to 2000 (-NH"), 3600 to 3100 (-OH).

25 EXAMPLE 33 : N-{[(7R)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}-
3—(7-meth0xy-1,2,4,S-tetrahydro—SH-S-benzazepin—S—yl)-N—methyl—

3-oxopropan-1-amine hydrochloride



Optical rotation: solvent: MeOH, C=0.01 gicnB, T=20C, 1.,=589 nit, up
--10.54 IR (em 1) : 1701 and 1635 (CO), 3000 to 2500 (-OH). 20EXAMPLE
28 : N-(Cyclopentylnethyl)-N{[(75)-3, 4-di met hoxybi cyclo[ 4. 2. 0] Oet a-
1,3,5-trien-7-ylinethyl}-3-(7, 8-di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3-
benzazepi n- 3-yl ) - 3- oxopr opan- 1- am ue hydrochl oride Obtained in the
same manner as the product of Exanple4}3, but with replacenent of the
product of Preparation 2 by the product of Preparation 15 and of the
t ol uene by di oxane. 25Melting point (MAC .) : 87-90C. Opti cal
rotation: solvent MeOH, C=0.008 g/cnB, T=20C, L=589 run, ap =49.07 IR
(emd) : 24%nifedNthe sBE@3NEBE0)S, tha_@mum(fsixenzp@l@) but witisreplaxanet Bf g -

en: 72y | kP D6y o o b BB R A e d o ARG a1
benzaz epi berBzayehine3 oDtte prajpeneflPrparatenf 21ima {7 B)-3,4-Cotahematicyclo 0] edare
manner t.h d e 13, t Wth cenent of the
5product 3f3 é?%ﬁ%’gﬁ?%ﬁ?dgg%s%@ep@gd’gg{e t‘\éYIFequé’S[ngPgtl on 16 and of the
]'Eol uene bmﬁ@%f@@_mSE) fagcipetd.on is carried out in thle presence of
umari c aci tirm point tica ro i on:
sol vent : M@f"ﬁ?@n@w r§0@:&{a—g§‘8@36%1120 gt} IR ADITR %&m 1)
1703 and 1634 (C=0), 1279-1072 (COC. 10EXAI\/PLE 30 :
N- Cycl obut y1) - N- M/S) - 3, 4- di net hoxybi cycl o] 4. 2. 0] oct a- -trien-
7-yl ] met hﬁ&@@,ﬂz :diNréi(AD34-Dimathgxyhieye BPBﬂ@Ha%Sﬁ@@raﬂameﬁhm y0-
3- oxopropan- 1-am ne hyde060ngky-19 4%« ATRY G331 STRES A0 S-y1-NmbthyR

nol ) of

N-{[(751) - 3, 4- di net hoXyéiopyepanfKadin@hydrechl®ids-t ri en- 7-yl ] net hy11- 3-(
7, 8-di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y1)-3- 15
oxopropan- 1-am ne (obtained by returning the conpound of Exanple 4
to the fre)btaﬁﬁaie)l tlenshnt®. thannet as h2 pPoduntodl/ Bxaengple) 130 buicyith odplicaman ef dree

m xed into 7 fo.di The /1. : f
sodium tr Pé‘?f’é}f b%?%ﬁ{;cﬂ? i g’é “épﬁ%inft?é’ n QU?‘CYF%YZ Zﬁn%go’? %E%%f%?mgﬁ&?'%{f? i
acetic acnbénz'az@nieb on tRdgedhct anBrephrbficd DGyl (7SR AHdddetboitybRiclajat. @odta-
tenperature for 5 hours. If the reactigon is ntﬁ%[rplete there are

further adedersn08Y l}ﬂiet?ﬁ}@etéﬂa‘?mﬁf and of the toluenc
Melting point (M K .} : 127-129°C.
15 Optical rotation : solvent: MeOH, C=0.01 g/cm3, T=20°C, L=589 nm, ap =-2. 7

IR (cm™) : 1629 (C=0), 3000 to 1800 (-NIH*), 3500 (-OH) (weak).

EXAMPLE 35 : 7-({[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyllamino}methyl)bicyclof4.2.0]octa-1,3,5-trien-3-o0l
hydrochloride

20 10 g (38.3 mmol/0.95 eq.) of the product of Step 3 of Example 1, 6 g (40.2 mmol) of the
product of Preparation 3 and 42 mg (0.2 mmol/0.05 eq.) of ruthenium trichloride are
dissolved in 19 g of PEG 300. The solution is heated at 40°C for 4 hours. The reaction
mixture is taken up in 600 mL of dichloromethane and is washed twice with 500 mL and
then twice wrch 800 mL of water. The organic phase is dried over magnesium sulphate.

25 After concentratlon the residue i chromatographed over 500 g of silica (eluant:
dichloromethane/ethancl/ammonia 95/5/0.5) to yield the expected product in the form of

the base. 1 g of the pure base is made more solid in 9 mL of ethanol and is then converted



20 cycl obutanone and 350 ng (0.75 eqg.) of sodium
triacet oxyborohydride and stirring is carried out at anbient
tenperature for 1 hour 45 mnutes nore. There are then added of 1N
‘aqueous sodi um hydroxi de solution and extraction is then carried out
twice with 15 rnl of ether. The conbi ned organic phases are washed
with 10 nL of water and then with 10 mg. of saturated aqueous sodi um
chloride solution and are then dried over nagnesi um sul phate. 25
After fil t e td 1d Snd is then fnall
chr omat ogﬁlgghde ovglg EP%@] E%n%ﬁopg%sl H@fﬂg [6? a% rﬁﬂquléf: 18 then natly
di chl or orretdnmlﬁﬁﬁrfmmlal AR o eﬂ%b]Z(QG @L)mod;ofevadertﬁen@ewi yield, after
product i fo he_ba | at t.e in 9 nm of
et hyl ace mn 5%1“&&3 Tex%etceglpmduﬁh%%ﬁ\}c% e%h d(%)oca saFt usi ng 0. 63
ni L of ZNM(MCK Jonidisect he expected -46- product. Melting
poi nt ti t, : sol vent: MeOH, C=0.01
g/ cng’ T é@@ Q—égggfg)) %68 g“%’s&%@% 2424 (-Ny1+), 1633
(C=0), 1205-1107 (GO C). 5EXAWMPLE 31 :
N-W'R) - 3, 4- Di met hox blci/clol420locta L3,5-trien-7-yllnethyl}-
N ot hyi - EOUMELE LS f iy Hipiethosy 1 dob et oy 3 hasriep it HO-5-
3-yl)- 3-oxopropan-1- %P%YQXQEmﬁ'e%l)Qﬁy%@d]@dah% 4.A%enSAGE MRNNEer
a

as the product of Ex but wi th replacement of the product of
Step 3 of Exanple 1 by

3- acr 1 oy ke Binlihd Kfief aSilid 1pgaq¢6‘§é @%@fe 39 e with rQEREAGRRE A

and of the product o reparation
di et hoxylpmiylctl af[Plep2rafipn 8 ba thaBpBPepargivn A= y| | met hyI } et hyl am ne, and

of t ol e .) : 83-86C. EXAMPLE 32 :
N-l[( M{fby&gri\)ﬂMZO]octa L3,5-trien-7-yl | methyl}-
15N—rnet hyR{(@n()a,162B¢a=+0)E100ax 2200 M350k r ahydr o- 311- 3- benzazepi n-

3-yl)-3-oropropan-|-am ne hydrochl oride Obtained in the sane manner
as the product of Exanple 13, but with replacenent of the

EXAMPLE 37 : N-[(Bicyclo[4.2.0]octa-1,3,5-trien-7-yD)methyl] 3-(7,8-dimethoxy-
1,2 ,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropan-1-amine

hydrochloride

i5 Obtained in the same manner as the product of Example 35, but with replacement of the
product of Preparation 3 by (bicyclo[4.2.0]octa-1,3,5-trien-7-yl-methyl)amine.
Melting point (M K .) :189-193°C

EXAMPLE 38 : 3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-N-{[4-
methoxy-3-methyl-bicyclo{4.2.0]octa-1,3,5-trien-7-yljmethyl}-3-

20 oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 35, but with replacement of the
product of Preparation 3 by that of Preparation 29.
Melting point (M K .) : 166-168°C



product of Step 3 of Example 1 by

3-acryl oyl-6, 7, 8-trinet hoxy- 2, 3, 4, 5-t et r ahydr o- 1H 3-

benzazepi ne, andof the product of Preparation 2 by{[(7S)-3, 4-

20di met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-trien-7-yl | methyl } met hyl ai ni ne,
and of the toluene by Melting(M.K .) : 83-87C. Optical rotation:
solvent: Me011, C=0.01 g/cnB, T=20C, 146589 tun, op =-3.00 IR (cm1)
1633 (C=0), 3100 to 2000 (-NH+), 3600 to 3100 (- 25EXAMPLE 33

OH) .
N-1[(7R)- ) XY 2 Gh@a 78 e denih SRRV .-
5 (7 ot oA P B A Stk bt sy SR SRR
pan- 1- am ne hydr ochl ormeboxy-d-metiGhthidyaletit.3.0fottadl , 3 StdenyByHoretlyd}-3-he
product of Exanple 13, Xgut vm;l_tlh r%thaér%nﬁn;t_i gf t he product of Step 3
of Exanple 1 by 3- acryﬂl oK}ﬁ"P?- rreifnﬁloxyy i g t et rahydro-1H 3-
benzazepi ne, of the product of Preparation 2 by
{[(7R) -3, 4-di.net hoxybi cycl o[ 4.2 _0]octal, 3, 5-trign-7-yllnmethyllne | a
o and (RSRE Y SRRy A IRy TBRRIE ity Fplapiped 5p e
Optical r ghaducdT Prépataviens by MRObE PremPar426. 9/ crn3, T=20C, L=589 nm
alp =+2. 67 EXAMPLE 34:
N-W'S) - 3, ﬂ@ﬂ%m%xc%@df%ﬁc.moct a-L3,5-trien-7-yl bnet hyl}-
3-(7-nmet hoxy-L2, 4, 5-tetrahydr o- 3H 3- benzazepi n- 3-y1) - N net hyl 3- oxopro
pan-1-am ne hydrochl oride 10Cbtained in the same nanner as the

product ofEXAMMEFAY 3 NHKT Sl 4-Rimefhondicrelold. 2 loctrel i driget-ylimethdp 3
of Exanple 1 by 3-acr yi-%sl?ike?ﬁy&@%’ 2,5 éréhy?}%@hr-ﬁﬁé(&%?ép'irﬂﬁl) N-
ct o on y

benzazepi ne, of the pro epdr’at

{[(75) -3, 4- di met hoxybimstbyle}-dxchudjmt-haine)ysirochlenide/- y| | met hyl } et hyl a
m ne, and of the toluene by THE Melting point (M.K .) : 127-129C
150ptical rotation : solvent: MeOH, C-0.01 & n', T=20C, L=589 urn,

UD- =-1@. 7 Step I : 4-(7,8-Dimethoxy 1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-4-oxobutan-1-ol

To 6.0 g (29 mmol) of 7,8-dimethoxy-2,3,4,5-tetrahydro-1H-3-benzazepine in 30 mL of
THF, at 0°C, there are added, dropwise, over 15 minutes, 11.6 mL (29 mmol/1 eq.) of
2.6M n-butyl lithium solution in hexane. The mixture is then cooled to about —78°C and
poured dropwise, over 10 minutes, into a solution of 2.7 mL (34.8 mmol/1.2 eq.) of
15 gamma-butyrolactone in 15 mL of THF. Stirring is carried out at —78°C for 30 minutes and
the temperature is then brought to -30°C and held there for 1 hour; the temperature is then
allowed to return to ambient temperature, where stirring is carried out for 48 hours. The
mixture is poured into 75 mL of saturated aqueous ammonium chloride solution and is then
extracted twice with 120 mL of ethyl acetate. The combined organic phases are washed
20 with 150 mL of saturated aqueous sodium chloride solution, dried over magnesium
sulphate and concentrated. The residue is taken up in 300 mL of ethyl acetate and washed
twice with 75 mL 1M aqueous hydrochloric acid solution. The combined aqueous acid
phases are re-extracted twice with 100 mL of dichloromethane. The organic phases are

combined, dried over magnesium sulphate and concentrated to yield the desired product.

25 Step 2 : 4-(7, 8-Dz'methoxy-] ,2,4,5-tetrahydro-3H-3-benzazepin-yl)-4-oxobutanal

3.3 mL (46 mmol/6 eq.) of DMSO are added dropwise to 2.0 mL (23 mmol/3 eq.) of oxalyl
chloride in 45 mL of dichloromethane, at —60°C. The mixture is brought to about —25°C



IR (cnii) : 1629 (C=0), 3000 to 1800 (-141-1), 3500 (-OH (weak).
EXAMPLE 35 :

7-(([3-(7, 8-D net hoxy-L2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y1) - 3-

oxopr opyl I am nol net hyphi cydo[ 4. 2. 0] octa-L3,5-trien-3-o0l hydrochl oride
2010 g (38.3 m1/0.95 eq.) of the product of Step 3 of Exanple I, 6
g (40.2 nunol) of the product of Prepgpation 3 and 42 ng (0.2

unnol/ 0.05 eq.) of rutheniumtrichloride are dissolved in 19 g of PEG

300. The [ -] 4 0 hee eact i Qn,4n xi u
s taken it i GhgR cTor BTk - Btionbr tnlRhRen 6 SEACY, SO0
ml and t helichlosvmethavetihadiod drpwisk. Statieg is cinied ontgan2 ¥ Cohateminstedy 6. 2thl

over magnes) um syl phate.. After concentration, the residue i.s

Chr omat ogrAb AR BB e5ate §apink s B G A8 wld e WERLEE diBued to
di chl or ongéthane/saibisn enipRaee igantB575hil, &) dititorginethang i BxAE of @dter are
product in the@)rI grm.of the base. t he pure bhase i s nmade .nor,

of e
sol i d%in Ohe9 addede SHEMS: SSpration Pﬁéﬁe RS PE r dndg Washing of Hihg orsand¢ (phase

using 1.1 sBgbessifely2tet i el NHghedud hfarb@ilorf acRC@tueibh sl BL andate:s 75 hen
finally recrystallised froma m xture of ethanol (27 ) a?d of wat er

(4 nl) t o ofilBagueons pedivm hydrpside splutinncang 7§ it gof Waher aEscqsed pYadeing n
the form I i I : 215C. 5IR
O S e e e
8-(([3-(7, 8-Di net hoxy-L2, 4, 5-terrahydro- 3H 3- benzazepi n- 3-y1) - 3-

oxopropyl Ig.am n@}. nmefl i eycl. 5-{rien-3- alned
in the sa Siéb 9ér aﬁsﬂ}{@ %)rl?d%(%t?b%/{) %gfrﬁ% @b%gié%%#?e\% 7’3(4% eretﬁ?’ggéﬂgnt
of the product o#linkeriepal a4 Brerrdhblo-3Hal-batazBpiear pNimavna-4-okohedn-1ng
poi ntK.): 193-195C IR %cg}i’% 1627 (C=0), 3700 to 2200 (-NH2/011).
EXAVPLE 37 : N (BESHEPY 99 octa-1, 3, 5-tri en-7-y1) met hyl |

3-(7,8-di net hoxyl, 2, 4, 5-tetrahydro- 3H 3- benzazepi n- 3-y1) - 3- oxopr opan-

e e 0 AP UIEH L S TBNEL 6, S B OAEL
( E i cgfcl_ iggz%%glceﬁcﬁﬂjlﬁe@ﬂ?méﬂh&ﬁﬂlﬁ' Ma- 3188 BYPAN Heel/IVBA.§ bf theP@inipound b
Step 2 are mixed into 90 mL of dichloromethane. There are then added 3.88 g (18.3
15 mmol/1.5 eq.) of sodium triacetoxyborohydride and stirring is carried out at ambient
temperature for 4 hours. There are then added 60 mL of 1IN aqueous sodium hydroxide
solution, followed by extraction twice with 150 mL of ethyl acetate. The combined organic
phases are washed with 100 mL of water and then with 100 mL of saturated aqueous
sodium chloride solution and are then dried over magnesium. sulphate. After filtration and
20 concentration, the residue is chromatographed over 300 g of silica (eluant:
dichloromethane/ethanol/ammonia: 97/3/0.3) to yield the desired product in the form of the
base. The latter is dissolved in 13 mL of isopropanol, converted into a salt using 0.67 mL
of 4.8N ethanolic HCI1 and then recrystallised from 25 mL of ethyl acetate to yield the
expected product.
25 Melting point (M K .) : 132-136°C.
Optical rotation: solvent: MeOH, C=0.012 g/cnf', T=20°C, L=578nm, op =+4.28.
IR (cm™) : 3500 (OH), 2441 (NH"), 1610 (C¥O), 1278-1234-1204 (C-0-C), 865-845 (CH-
Ar).




EXAMPLE 38

3-(7,8-D nmet hoxy-L2, 4, 5-tetrahydro-3H 3-benzazepi n-3-yl)-N-{14-

nmet hoxy- 3-net hyl - bi cycl o[ 4. 2. 0] octa-L3,5-trien-7-yll nethyl}-3-
'200xopr opan-| -am ne hydrochl oride Obtained in the same manner as the
product of Exanple 35, but with replacenent of the product of
Preparation 3 by that of Preparation 39. Melting point (M1.):
166-168C -49- EXAMPLE 39 :

3-(7,8-Di  Anp r -

ot hovy- 4 SRAELE A, Py IR b AREIE SRR e teipy ity

oxopr opan- 1- am ne hydBe@8-dimetioxy-1,2,4 mteahnénb~3ﬂ-3tmzmm -bder as

t he product of Exanple ‘%E (lijxobV\'tanhl r%‘g‘ %P&m rﬁf t he 5product of
re

Preparatlon 3 by that "0 paration ring point (M.K.)
:211-214C EXAMPLE 40 :

N-{[(78 4-Di bi | 10 i Ll met hyl Q.-
) B BN ok 8 B B b B TR S
met hy4- 4- gzedand gmstysmlﬁ@tmxﬁ@@m[@z DRt liOSs-efend?- ymnétzyl&n%mhﬁm

1,2, 4, 5-tetrahydro- -3 - oxebyt 3 0 g (29
ol ) of A BRUMRERRR A D4 bt S e 30l

of ' VHF, auifentfhere are added, dropvm se, over 15 mnutes, 11.6 nL

(29 mmol/ 1 eq.) of 2.6M n-but lithium solution in hexane The

m xt ure | MaltngpoiitMel 1010éb1§§?c 78C and poured dropw se, over 10

m nutes, into a solution of 2.7 nL (34.8 mMmv»1/1.2 eq.) of Is

gamma- butyrol actone in 15 nL of THF. Stirring is carried out at -78C
for 30 m EKAWPARM2 hN-{ETDaDimethpxybidyelo[42.8loglatl,3,5-tri@O Ty methydl-d

there for 1 hour; the t rat,ure i aIIo

anbi éht tenperature, @rg)sz &hox gzslféqe?lé? VAL O%t-ﬁ%za?ei;ﬁf '%gh The
m xture is poured int mxzﬁutﬁh-lm‘mahwlmmdndqueous am_noni um chI ori de
solution and is then extracted twice with 120 inL of ethyl acetate.

The conbi ned organi c phases are washed 20 with 150 nL of saturated

aqueous s @htaBdGhH HRIshee m%ﬁﬂld;lfaé @1@ prafisted E@Mﬁple zagﬂmkwﬁplawm%esmd
concentrated, The residue _is taken up.in rgﬁl}}mig ate and

washed t wide®t th# {16755 4limefhoxyRiexsipd4- Fl)%’f"&?cm ért‘i“é’ %&‘ ]]&e

conbi ned G{F(ﬁM&-dﬁﬁétﬁ’o)d%ﬁ§ﬁ§[4@3r(ﬁoétﬁi XLtk 8 ntoniyBamid h 100 ut of
di chl or onet hane he or gani ZWFI) ases are conbined, dried over
t

magnési umieltingnein Mn¥ ):ohi? fated to y| eld the desired product.

253t ee 21 Optical rotation: sqlvgnt; MeOH, C=0.009, cm T220°C, =589 mn, oy =-0.9.
4-(7,8 _r%t—%o—*ﬁ)_— tetrahydro-3 benzaZep |né1 - 4- oxobut anal

IR (em™) : 2718 (NHo) 1630 (C—O) 1276- 1202 1177 (C-0-C), 862-832-781 (CH-A1).

EXAMPLE 43 : 7-({|3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl](methyl)amino}methyl)bicyclo[4.2.0]octa-1,3,5-trien-3-0l

20 At ambient temperature, 3.2 g (7.8 mmol) of the product of Example 35, 6.4 mL
(78 mmol/10 eq.) of 37 % aqueous formaldehyde solution and 0.98 g (15.6 mmol) of
sodium cyanoborohydride are mixed into 145 mL of acetonitrile. Stirring is carried out for
1 hour 40 minutes at ambient temperature, followed by evaporation to dryness. The residue
is taken up in 250 mL of water and the aqueous phase is extracted twice with 150 mL of

25 dich}orométhane. The combined organic phases are washed with water and dried over
magnesium sulphate. After filtration, concentration and chromatography over 200 g of

silica (eluant: dichloromethane/ ethanol/ammonia: 95/5/0.5), the expected product is



-50- and a solution of 2.25 g (7.7 mol) of the conpound of Step 1 in
22 m of dichloromethane is added dropwi se. Stirring is carried out
at -25C for 15 mnutes; 6.5 nL (46 mvol/6 eq.) of triethylamne are
then added drop-wi se and the mixture is allowed to return to anbient
tenperature gently. 75 raL of dichloromethane and 75 inL of water are
5 then added; stirring, separation of-sthe phases and washing of the
organi ¢ phase successively with 75 inL of I N aqueous hydrochloric

aci d sol Ut p,Qed e ForfofWatite. 75 nL of I N aqueous sodi um hydroxi de
solution and 75 nL of water are carried out. After dréi ng over

magnesi umisia no$iit of canmceridngntbe heseadissolved ithecetpagiileeitqy tngj eghereal HC,
col | ect ed. s N - - D Lcwcl o[ 4. 2. 0]
oota 1, 5. eTpRREiDd S pebye Bl OER

10di et hoeldngZnodns §MtKt.y ak6yeli76°GH- 3- benzazepi n- 3-yl ) - N- et hyl - 4- oxohu
tan-1; am e, MYIngshl 95dotBefludPiist-bPer ature, 2.53 g (12.2 mmol)
{[(7.1)-3, 4-di met hoxybi cycl o[ 4. 2. 0] octal, 3,5-trien-7-yl]nethyl | net hyl

am ne and _3. 95 (12.2 mol Il _eq.) of conpoun Step 2 ar

i ed | nt EXAVBLEL 4 T SRR s D oA e g 0>
(18.3 15 mpl/1.5 eq. _)ox@%ro?@ﬂ{dtﬁﬂﬁl;zhﬁﬁﬁfn@tﬂﬁ ORI 2 Do caintl3 Sttiien30g
is carried out at anbient tenperature for 4 hours. There are then
added 60 nmL of | N aquebeibylcodamsteindreshleridesol ution, fol | owed by
extraction twce with 150 M, of ethyl acetate. The conbi ned organic
phases are washed with 100 inL of water and then with 100 nL of
sat ur at ed Taquegud.6§ odinakinof iteorongeueb bl Exampla Al imp@ mlhehtothene @t axpbient
magnesi um sul te. After. filtrati 0, j

B o R G
di chl or onehadretet sacoetié¢donmai 80°C0Tor348 hdyrst Aftgi edrbentintione ther weidue is

product in the foul'. of base. The latter is dissolved in. of
i sopr opanc?f’fonlf‘f)‘?ﬁaé’h%fiveirh? (ggé’?ggf% (eﬂlﬁﬁn 810%3‘% e?&an(e)/?: t%ﬁ’? Oé)e EhE %(%5)
HCL and t heRidd®teespatdd siedhct fofife ZomiTbf B batehThe &uatei Btdissbived ireb it b

expected product. 25Meltjng point M . K : 132-136C. tical
rotation: HBnelent tre Wld‘ @:gG’.ﬂe9%%?%@110%@6‘&16%%%3&0@?%4. 28.
11? Gem 1%%%“ ) 2fgklidgM:) . 1610 (C=0), 1278-1234-1204
(GO0, - -51- EXAMPLE 41 :
N-{[(7R) -3, 4- D net hoxybi cycl o[ 4. 2.0]octa-1, 3,5-trien-7-yl]nethyl}-
3-(7,8-di deSrh b e el - % Be HM-3-y1)-3-
et hy | 4 s 8 SRR gt SRR AEEDIS-Banbhdeple 3-y) 3
oxopropylj(methyl)amino}methyl)bicyclo[4.2.0]octa-1,3,5-trien-3-ol

Obtained in the same manner as the product of Example 43, but with replacement of the
product of Example 35 by that of Example 36.

20 Melting point (M K .) : 201-205°C
IR (em™) : 3071 (OH), 2672 (NH"), 1634 (C=0), 1250-1228-1196 (C-O-C), 885-749-741
(CH-Ar).

EXAMPLE 46 : 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
25 methylcarbamate hydrochloride

Obtained in the same manner as the compound of Example 44 but using the compound of

Example 45 instead of the compound of Example 43.



bt ai ned in the sane manner as the product of Exanple 40 but with
repl acement, in Step 53, of the

{[(75)-3,4- d| met hoxybi cyclo[4 2 OJocta-1,3,5-trien-7-yllraethyll nethy
1 am ne by

{[(7R) -3, 4-di met hoxybi cycl o[ 4. 2. 0] oeta-1, 3,5-trien-7-yl | met hyl | net hyl
amne (2 equivalents). Melting point (f§.K .) : 106-137C. EXAMPLE 42
: NAL(75)- 3 4 Dirrethoxybi cyclo[4.2.0locta-L3,5-trien-7-yl |l nmethyl}-
103-(7,8- ﬁﬁt tols@hydro 311- 3-benzazepi n-3-y1l) - 4-
oxobut an- - r | ori e bt ai ned in the sane manner as the
product of Exanple 40 but with replacenent, in Step 3, of the
LT o AR ORY P A1 hnfih8E £24 Sofiahfd U HehABLIN SRS hY!
([ (75) -3, 4- di met hoxybi expptapyl(iRethyPaninelip@hP}hicyckoi4.2.0ydcarb B Hytiien-3-yl
am ne. 15Melting point C Optical rotation:

sol vent: Me011, C=0. odbmé%ﬁﬁ?rb%m%éy‘%@‘% B9%m up IR (cml) : 2719
(NH2E), 1630 (C=0), 1276-1202-1177 (CGOC), 862-832-781 (CH Ar).
EXAMPLE 43 :

7- ([ 8- (7,/8- a0t ampranye.409. 1 e Ghpad-of thecommeyad efrumple 43 ing ml of

oxopr opy| ]ﬂyﬁﬁﬁl@y@a@a@kﬁhw Atmlféwd?[ﬁ .0LQfloB1 35 399 ot triceiladrind and
20At anbi ent tenperature, 3 of the product

35, 6.4 nithqzdrapwese) 96 Bh. ¢ béflmacrl/h%%@ﬂak@%éllmﬁw}?mba@ﬁyldél%%u%%g &hd
0.98 g (135.8;Lnp §%. r&eﬁﬂ% @a&y@?&g&%mt hydrhdenidke HitEdednblirafkd S TR

of acetonitrile. r|ng| carr for 1 hour 40 m nutes at
anbi ent t enyidreat uie, fdikdnategtaghed evaporat i 630 t o gir yméss. silitre r dshugiie

is taken up,in 25 t
toi cabu o HugoREta gl Bhaby %) AURR YR, BRARE, hRaRE L BB of
ar e washedhabish. btdessolaadindt inb.of ethedol medymesidanitis U5 p:ﬁa@fe’iN #hametic HCl to

filtration, n and chromat ography over 200 g of silica
(el uant: @ﬁ&ﬁ&ﬁﬁ@?ﬂ g et hanol / ammoni a: 95/ 5/0.5), the expected
product i spelip@poipidheikNgd17d180€. form of the base.

EXAMPLE 48 : (-) enantiomer of 7-{[[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-
15 benzazepin-3-yl)-3-
oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride

1.9 g of the compound of Example 47 is separated by chromatography on a chiral phase;
mobile phase: MeOH/DEA : 1000/1. The first product eluted corresponds to the expected
20 product, which is converted into a salt using 3N ethanolic HCL

Melting point (M K .): 132-137°C.
Optical rotation: solvent: MeOH, C=0.012 g/cm3 , T=20°C, L=589 nm, ap =-6.72

EXAMPLE 49 : (+) enantiomer of 7-{[[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-
benzazepin-3-yl)-3-
25 oxopropyl](methyljamino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride



As a result of converting the base, dissolved in acetonitrile, into a
salt using ethereal HCl, the hydrochloride of the expected product is
obtained. Mel tine point (Nl .K.) : 167-170C 5IR (cncl) : 3600 a
2000 (OH/' NW, 1616 (C=0). EXAMPLE 44 :

7-{[[3-(7, 8-Di net hoxy-1, 2,4, 5-tetrahydro-311- 3- benzazepi n- 3-y1) - 3-
oxopr opyl | (met hypam nol net hyl } bi cycl o[s4. 2. O] octa-1, 3,5-trien-3-yl

nmet hyl car bamate hydrochl oride To 0.7 g (1.65 mmol) of the conpound of

Exanpl e 4 Ln | ve E Eldg

aut ocl ave:srh hecroé1d iP §°dg%tdée1%e(gsgﬁﬁql@‘l%§g%§& tb %{@%Q&ﬁéf)décgo@g%hngt e
and heat i rgniested it a ek umdér thd sa8RCofhditiondBs ﬂmqmsducwdﬂﬁe;ampbﬁﬁent ration,
the resid i.S chr t.ogr .over 130 g of silica (eluant.

di chl oro_r:ﬁgg%% %?/Wl | 95/5/0.5) to yield the expected
product i el AoprionabivehieMease C=Tbe gleaf I BR0PEG, I¢i588 ahy@d=iN1% i nL of

ethanol and treated with 0.5 nL of 3N ethanolic HCl to yield the
expected product. 15Melting point (M.K .) : 185-188C. EXAMPLE 45 :

8- (1[ 3- (7. B AMPR IS Y- 31{[@{7 s‘inixﬁéthé’iwﬁﬁ Qs&kﬁﬁnﬁﬁﬂ@i—%eﬁwﬁepﬁ-)s 73
oxopr opyl ICmethyDam no} e Ayl 201octa135tr|en
Obtained in the same rﬁﬂh@PYﬁ@ﬂchﬂ¥mGh%ﬁthﬂ biggeipihP Sloctn- L%sﬁtmﬁh”ﬁ’l

DoMert i g pornt (v Rt Rpp Rt kGdeBtat n3t O B e S (W,
1634 (CO), 1250- 1228 1196 (C-O-C), 885- 749 741'(CH-Ar) EXAVPLE 46 :

A T TR e e P

25net hyl caxbmpnt%ﬂwﬁﬁ@eme&bmﬂmndwﬂxam@buB ng point (M.K.)

107- 110C, MPLE 4 '
7- 1 (8- &MI{L% W8&LI2eCr ahydr o- 3H 3- benzazepi n-3-yl ) - 3-

oxopropyll(rrethyl)am noi met hyl } bi cyclo[4 2.0l octa-1, 3, 5- trlen 3 yl

di met hyl car bamat e hydrochl ori de 5At anbient tenperature, to )g
(1.65 mmlgm dlity-HPimpsthasy- %-Zaﬂé fefraBy -361—3-benzazepm-3-yl 3-
oxopropylj(methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl

ethylcarbonate hydrochloride

To 0.95 g (2.24 mmol) of the compound of Example 43 in 20 mL of dichloromethane, at

15 ambient temperature, there is added, all at once, 0.33 mL (2.35 mmol/1.05 eq.) of
triethylamine. The mixture is brought to about 0°C and 0.23 mL (2.46 mmol/1.1 eq.) of
ethyl chloroformate is poured in dropwise. Stirring is carried out at 0°C for 1 hour 30
minutes and the temperature is then allowed to come back up to ambient temperature. The
organic phase is washed twice with 20 mL of water and is dried over magnesium sulphate.

20 After concentration, the residue (0.96 g) is chromatographed over 130 g of silica (eluant:
dichloromethane/ethanol/ammonia 95/5/0.5) to yield the expected product in the form of a
base, which when dissolved in 9 mL of ethanol and treated with 0.65 mL of 3N ethanolic
HCIl yields the hydrochloride.

Melting point (M K .) : 149-152°C.

25 EXAMPLE 52 : 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyljamino]methyl}bicyclo[4.2. 0]octa -1,3,5-trien-3-yl
methylearbamate hydrochlonde



pyridine, there are added, all at once, 0.3 itiL (2.06 mmol/1.25 eq.)
of triethylamne and then, dropwise, 0.2 nL (2.06 nunol/1.25 eq.) of
di met hyl carbanoyl chloride. Stirring is carried out at anbient
tenperature overnight and the mxture is then concentrated. The

resi due is chromat ographed over 130 g of silica (eluant: 10

di chl or onet hane/ et hanol / anmoni a: 95/5/93.5) to yield the expected
product in the formof the base. It is dissolved in 7 nL of ethanol
and treated with 0.5 nL of 3N ethanolic HCl to yield the
hydrochlorlde Melting(M.K .) : 176-180C. EXAMPLE 48 : (-)

enant i onerStepfl :7- (6[1‘1@”)(17 8- di [Fe?ictispethay4l, 54,6 detrakpighar H1-3thergiazepin-3-yl-3-
15benzazepi n- 3- y0-

oxopr opyl ] (met hypg%oggl{]#g{—%c{;g)%/ %céo[[tij Oiocgiogﬁam ngy)methyezcar a;;/zﬁ:_ie

di met hyl car bamat e hydrochl ori de 1 9 g of the compound of Exanple

47 is sep d chr |ra bj | h :
o ors? SRR 395217 0 5P RESE OB JUPES: «
expect ed Zﬂpmﬁﬂﬁﬁﬂﬁthfﬁhwﬁ&mqﬂm%ﬁﬂhﬁdeMﬂimuﬁd$ﬁbuﬂuﬁLm@d&MdﬁﬁEmmmjC

TSI AT U W e e
enartti Omi}ffasﬁlfl%- ftibd rdth (40, 1BF, Gif WRteP @/ drying, &eﬁmﬁ@i&&ﬁﬁﬁﬂﬂﬂa‘é Hrecarried out.

benzazepi n- 3
250x0pr opﬁff‘?(ﬁ%‘%cﬁ%traflaﬁqth?)?’??éﬁtﬁ‘}/l’liol%il%wogf%e@ 0] octa-L3,5-trien-3-yl

di met hyl cayh Fntvdikoeh| gy {f4ec - 54- The second product eluted in
@w%ﬁﬁgﬁ Avd

Exanpl e 4 orresponds to the expected product, which is converted
into a salt under the sane conditions as the product of Exanple 48.

Mel ting PALRS 2 5%6@6’*1‘)31%08%947’3’975 @Mi%%)gf PLAS Rhanyil-YB S bendB it

4. 01 g/c
3-yl)-3-oxopropyl] amino}methyl)bicyclo[4.2.0] octa-1,3,5-trien-3-yl)

methylcarbamate

The procedure is as in Example 44 but with replacement of the product of Example 43 by
the product of Step 1 above.

Step 3 :  8-{[[3-(7,8-Dimethoxy-1,2,4, 5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropyl] -
15 amino]methyl}bicyclo[4.2.0] octa-1,3, 5-trien-3-yl methylcarbamate
hydrochloride

2.8 mL (8.4 mmol/10 eq.) of 3N HClI in ethyl acetate are added to 0.48 g (0.84 mmol) of
the compound of Step 2 above dissolved in 8 mL of ethyl acetate. Stirring is carried out at
ambient temperature overnight; the solid formed is then filtered off, rinsed with ethyl

20 acetate and dried in vacuo to obtain the expected product.

Melting point M K .): 150-154°C.

EXAMPLE 53 : 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-
oxopropyllamino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride



5EXAMPLE 50 :

8-{R3-(7,8-Dinethory-1, 2, 4, 5-tetrahydro- 3H 3- benzazepi n- 3-y1) - 3-
oxopr opyl knet hypam noi net hyl i bi cycl o[ 4. 2. Olocta-1, 3,5-trien-3-yl

di met hyl car bamat e hydrochl ori de Obtained in the sane manner as the
conpound of Exanple 47 but using the conmpound of Exanple 45 instead
of the compound of Exanple 43. 10Meltisgz point (M.K .) : 108-112C
EXAMPLE 51 : 7-{R3-(7,8-D nethoxy-1

, 2,4, 5-1 e?f_%hydrésQ{{QM—B%?%EJ}E%?%PDW%%%J&M%J 2,4, 5-tetrahydro-3H-3-benzazepin-

oxopr opy! hyl i'am no] net cyclol4. 2 0locta-L35-trien-3-y
et hyl car bonat e higl)Geopropdéartioopeds!) bicclo[2 4. Goase-), 3ox-riehd-3bnpound  of
Exanple 43 in 20 jn}th f .di chl oronet hane, at 15 anbient tenperature,

there is added, %111{7 Calgﬁl@g,e 0.33 nL (2.35 nmpl/1.05 eq.) of

triethylam ne. The m xture is brought to about OC and 0.23 niL (2.46

S car i ed TBATREPRBEGP e Bos Do miEE i rhE CERRS il {2,

al | owed t eheRBRUCDETIKaPId 43 Bithé Sotiud: 6MEF ALEESmpIHS2.0r gani ¢ phase is
washed twice with 20 nL of water and is dried over magnesium

sul phate. 20 After concentration, the residue (0.96 g) is

chromat ogisaphed oveaB 230 iheMbns] blyStrek GhMANSH-3-b in-3-yl)-3-oxopropyl]-
di chl or onet hane/ e%’ﬁgn(ol /alngno)r?isa 95/ g/ O.J}g’) to yiegTaéeletl}Fleye)xpec{Jegy]

product in the f@nitebtethylibicyeo/4hliottaninbirtrignstil ved i n dmeihyicgrbamate
et hanol and trewom(;,@eo. 65 nmL of 3N ethanolie FIClL yields the
hydr ochl ori de. I'ting point (M.K .) : 149-152C. 25EXAMPLE 52 :
8-{[P-(7,8-D nethoxy-L2, 4, 5-tetrahydro- 3H 3- benzazepi n- 3-yl ) - 3-
oxopr opy! ITan.9bk 1tE6 mytholpiof thel cofnpodrdOtfiterat dBs@vedr indhmB-of Ethanol there are

net hyl carb te, hyd hl or,j - 55 ep..l . L ) )
Tor v Yo PGS £4 BHGI AL RIS o0y 400 FuBRIR HE, Stirring iy caried outat ambicpt
- OXOpr op\émpdrdtdre by etnizky, bhacyotitl Ghred ithactilterdd &F bad dredrin Yacub foreltithiy e

carbamate At anbient tenperature, 1.93 g (4.7 ranol) of the product
of Exanpl &IP3 g (4.7 romol/ 1 eq.) of di-tert-butyl

di car bonatagiafLrdmx@d K nt:02@022vc. of di chl or onet hane.

15 EXAMPLE 54 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yi)-3-
oxopropyl]amino]methyl}bicyclof4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride

Step 1 : 7-({(tert-Butoxycarbonyl-[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-
3-yl)-3-oxopropyl] amino}methyl)bicyclo[4.2.0]octa-1,3,5-trien-3-yl)

20 dimethylcarbamate

3.6 g (8.8 mmoles) of tert-butyl [3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-
y1)-3-oxopropyl][(3-hydroxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methylJcarbamate are
dissolved in 50 mL of dichloromethane. At 0°C, 2.1 g (1.1 equivalents) of N,N-
dimethylcarbamoyl chloride are added thereto. Stirring is carried out at 25°C for 3 days.
25 The mixture is poured into water, extracted with dichloromethane, separated off, dried over
MgSQ,, filtered and evaporated to dryness. A residue is obtained is purified by flash
chromatography over 70 g of silica (eluant: CH;Cly/ethanol: 98/2 to 90/10) to yield the

expected product.



5 After stirring for 2 hours at ambient tenperature, 50 nlL of

di chl oronet hane are added; washing twice with 40 nL of water and
dryi ng over nagne5|un1sulphate are carried out. After concentration,

t he expected product is collected. Melting point (M.K.) :

150- 154C. Step 2 : 8-(litert-Butoxycarbonyl43-(7,8-dinethoxy-1

, 2,4, 5-tetrahydro-3H 3- benzcaepi n103- y59- 3- oxopr opyl |

am no} net hyl ) bicyclol 4.2.0] octa-1,3,5-trien-3-yl) nethyl carbam ate
The procedure is as in Exanple 44 but with replacenent of the product
of Exanple 43 by the product of Step 1 above. Step 3:

8-{0- (7, 8-3ipret hAYL[3:(2 8D iBethenr- ARy dr e @pidm- Wi denwpemin-399t3- - 3- oxopr op

yl 15an1no|nethyllb|c 3
- b-trien-3- yI rnetﬁ f& ﬁgﬁa?@gﬁ%’r@%’?@ﬁ ?{%wf > ?71”19(18 ¥ dumthy lagbmaaff
of 3N HCl in eth&kﬁaﬂﬂta@e are added to 0.48 g (0.84 tanDI) of the
conpound of Step 2 above dissolved in 8 m, of ethyl acetate.
Stirring is carried out at ambient tenperature overnight; the solid

formed is qde(.§7 hindlegrbfahd proichsigainyd inlStept hiy ldisedleaiah dtnel. afrdhaahol @d 2 n
Ygguigzg ?%&I nLZJ%] g %Qecﬁ(%ldarera%ggdm}leanwfgl %sl cna%'lel?iotl)urgtat %MC Iéor 2) hours. The
8-{[P- (7, Guilhpeihayyed @ c@»oﬁntaﬁﬁaieﬁméﬂf SraidkE &d&ﬁﬁi@&@@arﬁecﬁom For-Bhours. A

oxopropyl]anlnolnethylIblcyclo[4 ]octa 5-trien-3-yl
di met hyl caebdidilteradyeff gdntios p‘@féystally@ ﬁsineq)mlf of ethanol at reflux. The mixture is

8- ({(tert aﬁU O ¥ ag%}élﬁéfé at%Sé(? iﬁfegédnﬁﬁihﬁ’ie& YThk expected product is obtained in the

, 2,4, 5-tetrahydro- benzazepi n3-y0- 3- oxopropyl I am no
met hyl ) bi dych of  whitesolifl. oct a-1, 3, 5-trien-3-y1) di met hykarbam ate

10 Melting point (M.K.)=217-230°C

EXAMPLE 55 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yi)-3-
oxopropyllamino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl 4-
morpholinecarboxylate hydrochloride

The same procedure is used as for the compound of Example 54, but with replacement, in
15 Step 1, of the N,N-dimethylcarbamoyl chloride by morpholinyl-4-carbonyl chloride.
Melting point (M.K.)=217-220°C

EXAMPLE 56 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyljamino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
diethylcarbamate hydrochloride

20 The same procedure is used as for the compound of Example 54, but with replacement, in
Step 1, of the N,N-dimethylcarbamoyl chloride by N,N-diethylcarbamoyl chloride.
Melting point (M.K.)=197-200°C

EXAMPLE 57 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl]amino}jmethyl}bicyclo[4.2.0]ecta-1,3,5-trien-3-yl 1-
25 | pyrrolidinecarboxylate hydrochloride '



The sane procedure is used as for the conmpound of Exanple 47 but with
repl acement of 5the product of Exanple 43 by the product of Step 1 of
Exanpl e 52. Step 2: 8-013-(7, 8-Di net hoxy- |

, 2,4,5-tetrahydro-3H 3- benzazepi n- 3-y0- 3- oxopropyl | - amino_

met hyl } bi cyclo[4. 2.0] octa-1, 3, 5-trien-3-yl dirnethylcarbamte
hydrochl oride To 0.93 g (1.6 mml ) of-38he conpound of Step 1
dissolved in 9 m of ethanol there are 10 added 2.4 inL (7.2 nmol/ 4.5

eq.) of 3N‘h§ts£iﬁ@91lob€duﬁq% use%tdsrf&' tﬁg chfip&il lof 8dardplb 5t budKith @8lacement, in
e solid forned is then filtered off and

t errper ature overni
dr ied in Wl ef @e?\blﬁtdanﬁhﬂmbméem@dﬁhydwetﬂmm -eqrbaypehloride( M . K

.) : 220- E
7 {113- (7W %bSZtetrahydro 3H 3- benzazepi n- 3-y1) - 3-

oxopr opyl i am nol met hyl | b| cyclo[4.2.0]octa-L3,5-trien-3-yl

(;l( ?‘(at 2%'_ Ei XA §§Y dré)g[t%&r gﬁ"’é%mp#e{ 03(y ﬁrahydé'o Z?H—3-benzazepm—3-yl)—3—

5-t et s ahydro- 3H 3- benanmpmpm]aﬁmp[]meﬁhynhmpﬂquzld]omm-n‘mnwyl) bi cycl o
[4. 2.0] oda- | ,3,5-tr et.hyl carbamate 3.6 g (8.8
mmol es) of tert- but yl ixﬁcarﬁoryatgh groc rxd

[3-(7,8-dinethoxy 1,2,4,5- tetrahydro 31[ - 3-benzazepin-3- y1)-3

- ][ (3-hydroxybi cycl o ta-1 ) met hy|
car banat & SkebL ) SHOPT ISt -1 dreparbadtnareh b e D

(1.1 equivalents f Lo bhAe P58 t her et o.
Stirring is carrl)jeg 5’0&[}!3[05?{;9%%:4%%%,31?& days R?S@The mxturgﬂiﬁéi pour ed
into water, extreaé@vieerbogater dit hl or onet hane separated off, dried over
MySo4, fil ter ed and evaporated to dryness. A residue is obt ained is
purified by flash chromat ography over 70 g of silica (eluant:

CH2C12/ et ainaihed 88f@ the s9fhdsd) off Bxammé ¢ 11 he witlp eerlardmpntoefuidse .produsty of
Step 2:

7-{[P- (7, SRR HERYDS foy-opol 3L A b dep S BRI L T e g 2 By epy3vl-
oxopr opyI Badiﬂo!pfdpyljﬁﬂ-ﬂiydir})bybﬁmloﬂ Aop)cﬁ}l,xgmmn;w ﬂ)rﬁethyl]@fbaﬁragelobtamed in
di rnet hyI f@é ged{%ochl oride 0.8 g (1.37 nraoles) of the product
obt ai ned ssolved in 4 nL of ethanol and 2

Step 2 ;. 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
15 oxopropyl] amino]methyl}bicyclof4.2.0] octa-1,3, 5-trien-3-yl ethylcarbonate
hydrochloride

To 2.55 g( 4.4 mmol) of the compound of Step 1 dissolved in 50 mL of ethyl acetate there
are added 14.5 mL (44 mmol/10 eq.) of 3N HCl in ethyl acetate. Stirring is carried out at
ambient temperature for 4 days; the solid formed is then filtered off, rinsed with ethyl
20 acetate and dried in vacuo to obtain 2.15 g of a residue which is purified over silica (eluant:
dichloromethane/ ethanol/ammonia: 95/5/0.5). After converting to a salt using ethanolic

HCl in ethanol, the expected product is obtained.
Melting point (M K .):164-167°C.

EXAMPLE 59 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

25 oxopropyllamino]methyl}bicyclo[4.2.0]octa-1,3 5-tr1en-3-yl
ethylcarbonate hydrochloride ‘



5 nL of 3.2N ethanolic HCl are added. Heating is carried out at 60C
for 2 hours. The mxture is allowed to cool to anbient tenperature
and stirring is carried out for 2 hours. Asolidis filtered off,
which is recrystallised from6 nL of ethanol at reflux. The m xture
is allowed to crystallise at 25C, filtered and dried. The expected
product is obtained in the formof a woite solid. 10Melting point
(MK.) = 217-230C EXAWPLE 55 : ‘

7-{[P-(7, 8-D met hoxy-L2, 4, 5-t etrahydro- 3H 3- benzazepi n- 3- y0- 3-
oxopropyl I am no] net hyl } bi cycl o[ 4. 2. 0] octa-L3,5-trien-3-yl 4- )

nor phol i né¥eaitixiptiat teydewehisché preduct of Eeamplend 8 hrowil tAplacement,gB dteps

for the comp 4 it a 74 R of
the N N-di St ROT AR EraoTo i topt Bt o3, BERyRESIFT-blinkcaiho 2.
chl ori de. tédehydrogHpdbeizatddink3-y1)=3-&bpropPliG-HtanpbiByde4.2.0]octa-1,3,5-trien-
7-1113-(7,8-D oxy-L2, 4, 5-tetrahydro-3/1-3-benzazepi n-3-yl)- 3-
oxopr opy! ]@ﬂ%ﬁﬁﬂ@@%@ﬁpbi cycl o[ 4.2.0]octa-L3,5-trien-3-y1

di et hyl cariganmd gimry@a achl:eog-de2°20The sanme procedure is used as for

t he conpound of Exanple 54, but with replacenent, in Step 1, of the
N, N- di met hyl car banoyl chl oride by N, N-di et hyl ear banoyl chl ori de.

Mel ting paxAMPYIEGO : B-UPFREPmENMNELE 45 etrahydro-3H-3-benzazepin-3-yD)-3-
7-{[[3-(7,B-Dmethoxy-1, 2, 4, 5-tetrahydro- 3H 3- enzazegil n-3-y1)-3-
oxopr opyl ] am nol met hy| ¢seprgpytlaminopmefhylbigy¢lol4c.qlpstard I5-(riensd-yl acetate

25pyrrol i di necar boxyl gl oride -58- The same procedure is
used as for the corrpoﬁﬁr@rg%m@anpl e 54, but with replacenent, in Step

1, of the N, N-dinethyl carbanmoyl chloride by pyrrolidinyl- 1-carbonyl

chl ori de. l1in in éxl\)/,b( =_§,_g- _é,g %%(?_gp% 58 hvdro-3H-3-

8- {[ (3- (7,58 'ne??(ff%iﬂﬁ” g zf?’?ab-‘”t’yel $ ?15 Dlesyy, %%?eg’z"e{ﬁ””ﬁ- 31y -3

5oxopwopy 1l am nobertdeply-bilsalxaprbpd] Dieevatd]) Belwia/d 2éheda-y.3, 5-trien-3-yl)

et hyl car bonat e hydrochl oride Step 1:

8- ({(tert-But oxyB&Hényl -1 3- (7, 8- di met hoxy-1, 2, 4, 5-t et r ahydr o- 3H 3- be

nzar epi n3-yl) - 3- oxopropyl | am no} net hyCbi cycl o[ 4.2.0] octa-1, 3,

5-trien-3-yl) ethyl carbonate .
’1yo 25 g (6.4 mmol) of tert-butyl [3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-
3-y1)-3-oxopropyl][4-hydroxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]carbamate
obtained in Step 1 of Example 52 in 20 mL of dichloromethane, at ambient temperature,

15 there is added, all at once, 0.33 mL (6.7 mmol/1.05 eq.) of triethylamine. The mixture is

brought to about 0°C and 0.45 mL (6.4 mmol/l eq.) of acetyl chloride is poured in
dropwise. Stirring is carried out 0°C for 1 hour, and the mixture is allowed to come back
up to ambient temperature. The organic phase is washed twice with 20 mL of water and
dried over magnesium sulphate. After concentration, the residue is chromatographed over

20 200 g of silica (eluant: dichloromethane/ethyl acetate: 97/3) to yield the desired product.

Step 2 :  8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl]amino]methyl}bicyclo[4.2.0]octa-1,3, 5-trien-3-yl acetate
hydrochloride

To 2.2 g (4.0 mmol) of the compound obtained in Step 1, dissolved in 45 mL of ethyl
25 acetate, there are added 13.5 mL (40 mmol/10 eq.) of 3N HCI in ethyl acetate. Stirring is

carried out at ambient temperature for 4 days and the reaction mixture is poured into 300



100bt ai ned as for the synthesis of Exanple 51, but with replacenent
of the product of Exanple 43 by the tert-butyl

[ 3-(7, 8-di net hoxy-1, 2, 4, 5-tetrahydro- 34 3- benzazepi n- 3-y1) -

'3- oxopropyl ][ (4- hydroxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yOnethyl]car
bamate obtained in Step 1 of Exanple 52. Step 2: 8-{

0-(7,8-D nmet hoxy-1, 2, 4, 5-t etrahydr o- 35.3- benzazepi n- 3-y1) - 3-
15ﬁprroEyl] am no | rrethyllbl cycl o[4.2.01 octa-1,3,5-trien-3-yl

et hyl car ( of
Stop 1 i St P Gl il duck r@loff rhsd A bl i ARRID )
(44 mmol/ d&raiaq. )a of reBNu&lCizvhah et isyl chomnaegeaphsi i roverg i siliesar rebaniout

at anbi en rat r 4 days i.d f IS d
of f, ri nsa](‘jf #ngﬁ’ga%é)f’%t egségr{ggbrl LY Cfnrll‘%\l;tg%u 5 Sghh‘g Qnﬁf %théu%%g g
of a resi dagitNihebl, te eppucteﬁupeaﬂuomebmmbd mathd felw afithe hyldrobiloidenet hane/
et hanol / anmoni a: 9%&%&0 5{7 r converting to a salt using

et hanol i c e ected product is obtained. Melting
point (M.K.) : 164-167C. EXAI VI PLE 59 :

7-1113-(7, 8-Di net hoxy 1,2,4,5- tetrahYdro 3H 3- benzazepi n- 3- 3)
25gx|opr OEM&%t%S{ﬁ &8 Dimetpaxy>1 24 Scterahydyos H-3benzagein- y)-3-

et hyl carhonate hydro er as the
product of Exanple S%Q{))ﬁob&?a%nrep tg@z‘%%%ﬁ%?ﬁ]&%??@g?gﬁﬁe pr oduct
of Step 1 of Exanpl e bsgaltydrecyelopéntalglpy@l¢-2(18)-¢hvhoxylate(cis compound)

t et rahydr o- 3H 3- benzazepi n- 3-y1) - 3- oxopropyl ] [ 3- hydr oxybi cycl o[ 4. 2. 0]
octa-1, 3,5-tien7-yenet hylicarbannte. 5Meltino- point (M.K .)
:208-212C§s teﬁ)iAi\/P—l(&teﬁQBzﬁoxycarbanyl)—[S’ (7,8-dimethoxy-1,2,4,5- teb*ahydro—j‘H -3-benzazepin-

8{[P—(78D|rret oxy-L2,4,5-1etrah V1.
oxoptbpyl i ami noi Y hyl fiti cyctk (5’{)4’ HWT(’)?QF"Z 3@% r| én é}gcmf.%%e e
hydrochl oride  hexahydrocyclopentafc]pyrrole-2(1H)-carboxylate

1.5 g (2.94 mmol) of fert-butyl [3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-
y1)-3-oxopropyl][3-hydroxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methylJcarbamate, 4.1 mL
of triethylamine and 2.37 g (11.74 mmol) of 4-nitrophenyl chloridocarbonate are dissolved

15 in 210 mL of THF. Stirring is carried out at ambient temperature for 1 hour and then 0.65 g
(5.87 mmol) of octahydropenta[c]pyrrole and 2.9 mL of triethylamine are added. After
2 hours at ambient temperature there is again added 0.65 g of octahydropenta[c]pyrrole and
the mixture is left to stand at ambient temperature for 1 hour. The reaction mixture is
diluted with 700 mL of ethyl acetate and is then washed with water, separated, dried over

20 MgSO, and evaporated. The residue is chromatographed over silica (eluant:
CH,Cly/ethanol/NH,OH : 99/1/0.1) to yield the expected product.

Step 2 : 7-({[3-(7,8-Dimethoxy-1,2,4, 5-tetrahydro-3H-3-benzazepin-3-yl)-3-oxopropyl] -
amino}methyl)bicyclof4.2.0]octa-1,3,5-trien-3-yl hexahydrocyclopenta[c]pyrrole-
2(1H)-carboxylate (cis compound)

25 The product obtained in Step 1 is dissolved in 10 volumes of ethanol and 10 volumes of
3N ethanolic HCI solution. Stirring is carried out at ambient temperature for 24 hours and

the precipitate obtained, which corresponds to the expected product, is filtered off.



Step I:

8-0$tert-ButcpcycarbonyII3-(7,8-dinethoxy-l,2,4,5-tetrahydro-3k+3-

10benzazepi n- 3- y0- 3- oxopr opyl | am no} net hyl ) bi cycl oRt 2. 01

‘octa-1,3,5-trien-3-yl) acetate To 3.25 g (6.4 mmol) of tert-butyl

[ 3-(7, 8-di met hoxy-1, 2, 4, 5-t etrahydro- 3H 3- benzazepi n-

3-y1) - 3- oxopropyl ] [ 4- hydr oxybi cycl o[ 462. Olocta-1, 3, 5-trien-7-yOret hyl

j earbamate obtained in Step 1 of Exanple 52 in 20 nL of

di chloro At h e5ia_ erature, 15 there is added, all at
8l A b i

once, 0.3 1.05 eq.) of triethylam ne. The m xture is
brought to about O0C and 0.45 nL (6.4 mmoU eq.) of acetyl chloride is

poured in 1 St . | 0 Of 7 A ar e
Tt are | EARLESs: UL Re BRI Pl S foRen 55
organi ¢ phase is wash&opitopyeminio} thetBol)iayclaft.2v0hecta-1.35ekrignidey] dotrer
magnesi um sul phate. ALter qoncent.r atilgn tthe residue is

chr omat ogr aphed over 8P IBerIdineGarboy 4t 2 0t - di chl or omet hane/ et hyl
acetate: 97/3) to yield the desired product. Step 2 :

8-1113-(7,8-Di met hoxy-1, 2, 4 _5-tetrahydrq-3H 3-benzazepi n: 3-yl.) - 3-
oxopropy! PRIATS; A ithyKanel oo bt 25Hp Hb%ﬁe—pl ,18,45‘{??1%1P%rﬂ8‘§9‘§ﬂ3m%6@fe§9e0f
hydr ochl oggtg@ydmp‘ggta?e.] 4.0 mol ) of the conpound obtained in Step
1, dissolved in'45 inL of et hélto 25acetate, there are added 13.5 niL

(40 nmoUlMedigpogtt BNKHCF 21312yl acetate. Stirring is carried out

at anbient tenperature for 4 days and the reaction m xture is poured
into 300 -60- nL of ether; the solid formed is then filtered off,
ri nsed wi EXAVIREE 63nd 36(7iSeBimethanyelibd Sdetphydra-34-3-benmaerindrdhNr [63-

chr omat ogr aphed over sjli ' flL Ghloromet ha e nia
9816/ 005)  After - contariRaySieb ARz b X SR AN B ARG

et haneol , the expect ed Ipamithediemifenalpgtai ned in the formof the

hydrochl ori de. 5Melting point (M.K .) : 176-179C. EXAMPLE 61:
7-({13-(7, 8-Di net hoxy-1, 2, 4, 5-tetrahydro-3H 3- benzazepi n- 3-y1) - 3-
oxopr opy| [sapi mo} etmpl) bi Cy ¢3-S dizneomit a-4)5-Byrahjidio-8H-3Bbapiazepin-3-yl)-3-

Q.GX ahydrocycl op eQJEO?)I‘O[p_?iﬁ P[% -Eg(;) rgx-ygz(c%cjlg'[)tl } 2C0§ Ezcbtg-)& }9 E%zeen-(ﬁ)lzl )Sme?ig)%gi%gg%te Step

7- e(tert-But oxycarbonyl)-1-3-(7, 8-di net hoxy-1, 2,4, 5-tetrahydro-3H 3-b
enzazepi nt 03-y1) 3- oxopr opyl i am no} net hyl ) bi cyclo[4.2.0]octa-1,3,5-tri
en- 3-y1 hé)(alﬁ/cﬂ%-ﬁcw britfafhei BPERd) %f-%("i‘iﬂl)’l-ecéﬁ bE% yHS5P 38 80 b of

dichloromethane. There are then added 2.1 g (1.1 equivalents) of di-fer-butyl dicarbonate
15 and stirring is carried out at ambient temperature for 3 hours (until no more gas is

evolved). The dichloromethane is evaporated off, drying in a vane pump vacuum is carried

out and the expected product is obtained.

Step 2 :  tert-Butyl [3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl]-[(3-isopropoxybicyclo[4.2.0] octa-1,3,5-trien-7-yl)methyl] carbamate

20 1.4 g (2.7 mmoles) of the product of Step 1 are dissolved in 15 mL of DMF. There are then
added 740 mg (2 equivalents) of potassium carbonate, 160 mg (0.18 equivalent) of
caesium carbonate and 0.54 mL (2 equivalents) of isopropyl iodide. Heating is then carried
out at 40°C for 24 hours. The DMF is evaporated off using a rotary evaporator. The residue
obtained is then diluted with water and extracted with CH,Cl,.. The organic phase is then |

25 dried over MgSOy, filtered and evaporated to dryness. An oil is obtained which is purified



1.5 g (2.94 nunol) of ten-butyl

[ 3-(7, 8-di met hoxy-1, 2, 4, 5-tetrahydro-311- 3- benzazepi n- 3-

y1) - 3- oxopropyl | [ 3- hydr oxybi cycl o[ 4. 2. 0locta-1, 3,5-trien-7-yl hnet hyl ]
carbamate, 4.1 inT of triethylamine and 2.37 g (11.74 muol) of

4-ni trophenyl chl oridocarbonate are di ssolved 15 in 210 naL of THF.
Stirring is carried out at anbient tergerature for | hour and then
0.65 g (5 87 trunol) of octahydropentalcipyrrole and 2.9 nL of

triethyl aboide, gm%%%grg?% Gl i 0. &gt as([:lﬁ%nta@ﬁi Dl SRRGE S b IRIE

is again a opental c]pyrrole

left to stt%dcpacttecapsmdxenmthefqmroé‘.hmn@cyfxmnngudwour The reaction mxture
is diluted with 700 ml of ethyl acetate and is then washed with

wat er, separated, dried over 20MgSO4 and evaporated. The residue is

chr onat ographed GYEB-Dinkied- Lzhu&eﬁalzy@ldzmslzeﬁm@ﬁww)-me 99/ 1/ 0. 1)
to yield the expected product &

7-({13-(7, 8-Di rretSHIerﬁyoxyblzJ’CAf’[é 2 t’?faﬂy*dfr Blenf-ymstlwlla% GAPrePSIf 157H4€ oxop
ropyl ham nol met hyl,)Ri.eyehol 4. 2.0l octa-1,3,5-trien-3-yl

heacahydr ocycl opentaki pyrrol e2(1H) - car boayl ate (ci s conpound) 25The
product obtained in Step 1 is dissolved in 10 volunes of ethanol and

10 I ly
anbi ont ¢ SrpEL00FENTa) o5 P RaRP Ll el i & B b

corr espond$s equivahatsy mﬁ etbarmdic FHdabition (6M) dre thee dddsidf Stirring is caliad: guh gt

point (M 214-

7-(([ 347, §‘-”t‘31%?éieﬁ%’>%’§? %Vezim?%t etpr‘“ﬁl;‘i%?r?éﬁ"’ﬂ?es ui whichy is fltered pff and dyied to
oxopr opyl |}&dﬁ1 800 ﬁ@tolﬁ yf@dbcte‘j?&ls 6plH Ralddet dissh)\ed 5 tvaieg rNa@H/qlNZ} iftadded to
di fl uoro-1- erl neear box ed as | a 61 but us n
' siibp 1R dp 1.5 BRI G Prier Bage grer VeSO FRifioR and lapbihs
oct ahydr opg féigﬂeé‘s] Y cirgbe oud\ﬂaldbwmg 6p®inatof @MoilKTh laitei Zh&l;ﬁﬁﬁemmklE
63 : 3-(7,8 t hoxy- 1, 5-tetrah dro 3H—% 2%& %@ §_§%?
i sopr opoxy%{f%%‘l’%fpil}’?‘@f &@f)ag Pf Filigar (eluan: R0 3% P a

m ne hem fURBEAL Sroduct is obtained in the form of the base, whlch is dissolved in 10 mL of
ethanol. 8.1 mL (1 equivalent) of a 2 % fumaric acid solution in ethanol (M = 0.172) are

15 added. Stirring is carried out at ambient temperature for 30 minutes, and then evaporation

to dryness is carried out. The residue obtained is crystallised from acetonitrile at 25°C. The

crystals are filtered off; 314 mg of solid material are obtained which is recrystallised at

reflux from acetonitrile. Filtration in the hot state is carried out and then crystallisation is

allowed to take place for one hour at ambient temperature. The solid material is filtered off

20 and dried to obtain the expected product in the form of white crystals.
Melting point (M.K.)=208-211°C

EXAMPLE 64 : 2-{[((75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)-methyl]-

(methyl)-amino}ethyl 7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-

benzazepine-3-carboxylate hydrochloride
25 Step 1 : 7,8-Dimethoxy-1,2,4, 5-tetrahydro-3H-3-benzazepine-3-carbonyl chloride

To 1.2 mL (10 mmol/1 eq.) of diphosgene in 20 mL of dichloromethane, at about 0°C,
there are added, dropwise, a solution of 3.55 g (20 mmol) of 7,8-dimethoxy-2,3,4,5-



Step] :

tert-Butyl[3-(7,8-dinmethoxy-1, 2,4, 5-tetrahydro-3H 3-benzazepi n-3-y1) -
3- oxopropyl] -[(3-hydroxybicyclo[4.2.0 octa-],3,5-trien-7-Anethyll
carbamate 3.6 g (8.8 mmol es) of the product of Exanple 35 are

di ssolved in 60 nL of dichloronethane. There are then added 2.1 g
(1.1 equivalents) of di-tert-butyl digarbonate 15 and stirring is
carried out at anbi ent tenperature for 3 hours (untiI no nore gas is

evol ved) . (GG PEIRINANG, b 8V ARRIRL SRk, acfl ik ) (S0 ARG 5

punp vacuumi g carrie € expecte pro tained. Step
2: eq.) of tnethylamme Stlmng overmght at ambient temperature and then concentration are

g_er t-But yl 11 %1711’ %he resu e 1s)%{ken up'in dlchltorome aglé Owa%y-d?’ m%@ﬁ%}gﬂ' cﬂwg o¥gr)

oxopr opy! lddeResis® pulpiRed t iy, afte] cbn@n@ gt teldesed ptoduen- 7-yl ) met hyl |
carbamate 201.4 g(2.7 mmol es) of the product of Step 1 are dissolved
in 15 ml of D1V1F. There are then added 740 ng (2 equival ents) of

pot assi u ms?%joo nat/gs, 4@5&&%&1@&1@[&2} O]o\éﬁLﬁﬁSJtn@M SRR FRMPPNat e

and 0.54 in equi val ent s i sopropyl iodide. Heating is #hen
carried out at 4e@@mhhpl Siueso 4W4h§d’é’vﬂ%61bﬁ’fzéﬂfp8ﬁ3’ Lot
rotary evaporator. The residue obtained is then diluted with water
and extracted with CH2Cl2. The organi c phase is then 25dri ed over
MySO4, fi IAteanéinelmrtﬁjn}EmH@,r(hZ%g (1.3 minglfiekSseq. ) sodihmihydidn @0 Tekis whread

is purified V
(el uant: %f%‘f‘ef‘%d{h heet 1%?’1‘?1@"%%9 %)Q(Pr%w{/éi ghgl}gfﬁdgge(g e‘iﬁ%%a %31380 u(():f
|3n( t7hg fDO r1mt4ﬁ§ (45 Sﬁn(ﬂﬂyeqrb‘mflﬂmurméptﬁhépf Preparation 25 in 7 énL of THF; stirring is

I o- - be | n-
i sopr! Bpngtcﬂ’f”c?gcq\‘/%%lzlzhoaﬁo]c@g ii]é Bhe eq?’) é}zt & ‘P?]o %iétek)olp%bé)ﬁ)’%r?rel-
am ne Shemdhéd iMRoRioas, bnd stirifid isQrrivd0lesermidht amwmtw@eraafre She peadtiar e
b o ebneS ey B AR e b UAL 5% Sl B0
t enper at Urg HIMEmMBInGHIR is cAribd StUsId théd/HE dbhbiseBorgatic Wikaitrd Fadhd hethawl
off and dried to yield 800 ng of product. This solid materi

di ssol ved sodinpabeiroxisp epiuipn)ang sdrsdderer t Bagnesipm| phette Af fﬁ“@“‘m and
extrgeti on, Wi d,f.§2 C&%’ rEidilends OXﬁ‘BmME?%hedf i dvkf afdoong a@ﬂ ENAP QERAAON

to dryness are carrfied out to obtain an oil. The latter is
t hen puri fdigdorbyethhzeédthanhy asemeomiesr 28529 va&e 11‘@@ therehy abiainedais cissalypd in

CH2C12/ et h

t he forﬁ1 ofantr%’f{a%lg{;ég'yco%%‘%ig 2 }t:s[lggl o gﬁﬁc%g:(}%%ﬂq#‘eéx?ﬁano bE\R-@ |n

(1 equi val Meitisg pdina(M.KH fi4eiSDY aci d sol ution in ethanol (M= 0 172)
15 added, st t t f 30

i nut o, doeebisrertanpbed FBHE gt FRLE b BB E ot due

obtained is crystalli sed fromacetonitrile at 25C. The crystals are

filt d off; 314 I d nat I h

recr A8t al HEXAMERE §R e Bt Teettynprelo £ SR eemptiyt-

state is carried out éiﬂéihmlﬁﬁmﬁi}y&yﬁ? Blanntthexy-1,3,43 tearvbeliro 3 H-3K e
place for one hour at anbient tenperature. The solid material is
filtered off benzazepine-3-carboxylate hydrochloride

Obtained in the same manner as Example 64 but using, in Step 2, the product of
Preparation 26 instead of the product of Preparation 25.

25 Melting point (M.K.) : 144-147°C
Optical rotation: solvent: MeOH, C=0.01 g/cm3, T=20°C, L=589 nm, ap =-6.94.




20and dried to obtain the expected product in the formof white
crystals. Melting zzoint (MK )= 208-211C EXAMPLE 64 :

2-{R(7S) -3, 4- D met hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-ylynethyl]-
(met hyl ) - am nol et hyl 7, 8-dirnethoxy-1, 2, 4, 5-tetrahydro-3H 3-
benzazepi ne- 3- car boxyl ate hydrochl ori de 25Step 1:

7, 8- Di met haxy-1, 2, 4, 5-t et rahydr o- 31- 1-:43: benzazepi ne- 3- car bonyl
chloride -63- tetrahydro-1H 3-benzazepine in 22 nit of

di chloro . Whar AL of 21 ket hyl am ne.
Stirri ngngﬁv)ke@rrm%f Ng%gl{@?@ 3%%%%3%5 a}r?g"%ﬁ]eo%ltaglé?ﬁge&r{ﬁ Ithi on are
carried out. The resiylpuethy}(meken)anpnée]athyl}chl-dintkaxyahad,Sviels plaxdred t h
wat er and dried over esium.sul,phate to.vi a

concentration, the deggi 3?}&“@%@3&3 fcaa‘g{%'ﬁm%mg&gnesufpth%{mte

2-{[(3,4-D nethorybicyclo[4.2.0]octa-1, 3,5-trien-7-yl)-nmethyll-("neth
yl ) - am nosteiddient temperature, to 1.06 g (4.5 mmol) of the compound of Preparation 27 dissolved
7, 8-di met hoxy-1, 2,4, 5-i etrahydr o- 3H 3- benzazepi ne- 3- xyl ate At
ambi eft té?rﬁéff&t pif dichlgromgthang gieze ‘F‘Fﬁt?%?lefh 31 apgrops gﬁgé’ggﬁg%“}%@h 8‘@ ?ko
% is cl eamsshiyidmPanhensd aRfl ihpeRios,M.020§ THEMBNB5adJ @ thelddaipeund
t hen added, dropw se, a solution of 1.14 g (4.5 mol/1 eg. ) of the
conpound o Sppdpiriemply Poandstipripg isgarripdielit ayepyight Abamientderpgratied Tyt
for 1 hourréaégoxp%i)&m%%s §/afleB Q0w e S Jonnrbi€ BRTBGERS Qﬁroﬁaﬁ)@ra%hed

above are added in portions, and stirring is carried out overnight at
anbi ent t ewpei4l grof silive (clvawt idishlonimathane/cthgnqdooymeaia; (P66/BD. Fhe pefifiad\
aquequs hydrochl] oric i.d so j | OR. W i aj

o calri oS et e R font Mt bk bbb aibhal fh t CTWAATEAT ARG
1IN sodi umeryshraiongie nsdé toreosolid fidmohthes tb pvldthemxgetsi podwtil phate. After
filtratio nd 15co tratigQn, the residue is chromatographed over
150 g of éﬁ%@%’é‘l @iﬁ{l} 6gl'écsh{?or omret hane/ et hanol / ammoni a: 98/ 2/ 0. 2) .
The base thereby obtained is dissolved in isopropanol and converted
into a salt using ethanolic HCl to yield th cte oduct .

Vel t1 ng( MEKAMPL1 1 308k he eatehamapiey Suf S e AR GHEiee, o1

gl en?, T=20C, L=589 rylfﬂxetﬁﬁl}ﬁ&hﬂl}ar&QWﬁSﬁﬁnéthoxy-l,2,4,5—tetrah¥|dro—

2- 7R) - 3, 4- Di net hoxybi cydo[ 4. 2. 0]octa-1,3,5-trien-7-yl)-nethyl]-
{[(1(5 ) 31};-3-be>1llzaz[epine-3-c]:arboxamide methanesulphongte) yil

Obtained in the same manner as Example 66 but using the product of Preparation 28

instead of the product of Preparation 27.
Melting point (M.K.) : 65-85°C

EXAMPLE 68 : N-[(2,3-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]-3-(7,8-
20 dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-

oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 43, but with replacement of the
product of Example 35 by that of Example 8.
Melting point (M K .): 185-186°C.

25 EXAMPLE 69 : N-[(2,3,4-Trimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl}-3-
(7.8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-/V-

methyl-3-oxopropan-1-amine fumarate



(et hyl ) - am no} et hyl 7, 8-di nmet hoxy-1, 2, 4, 5-tetrahydro- 3H 3-

benzazepi ne- 3- car boxyl ate hydrochl ori de Obtai ned in the sane manner
as Exanple 64 but using, in Step 2, the product of Preparation 26
instead of the product of Preparation 25. 25t bag ,point (MK) :
144-147C Optical rotation: solvent: MOH, .C=0.01 glen?, T=20C, L=589
nm an =-6.94. -64- EXAMPLE 66 :

N-{2-11[(7S) -3, 4- D met hoxybi cyclol[ 4. 2.0l oct a- 1,3,5-trien-7-

yl I met hyl } | ) o] b
tnzazep, ne Al AOLAR B ke BRI & ool F RN B
to 1.06 g pfetubt ofiBtampdd 3% be oo b dxacplef 9. Rapasiat itor s2I7 idcased vetdusiig n
40 mL of dichl oropet hane there are added, all at once, 2.34 m (13.4
mol/ 3 eq.Y"BC % sopropyl et hyl amine and then, in portions, 1.02 g
(3.8 Mo/}l k) MK HhEsgcworound of Step 1 of Exanple 64 and
stirring is carried out overnight at anbient tenperature. The
reaction mxture is washed with water and concentrated. The residue
is chg Omtm%@VQTV]S‘lﬁnﬂet%xys hh%ate(rﬁhﬁﬁ'm?:ﬂ 3—benzazepm-3—yl)—N (5-

di chl or onet hane7 ethanol | anunoni a: 95/ 5/ 0 %-GﬁThe urified 10product
is converted into a s&h?thwwch&hﬁhé@ul%) P't:7'a’5iftftli>ﬂ]\§m‘?§hyl‘§cet ate
and, after evaporatio omether to yield the
expect ed product. Mel ﬁxﬁg&ggﬁ I@\wﬁ&% gjﬂndeéS- 85C EXAMPLE 67
Ar-(2-111(7R) - 3, 4- Di met hoxybi cyclo[4 2.0locta-1,3,5-trien-7-

yl ] met hyl } thI) mnole f@%% 3
- benzazep|(§1bge%3d3:/1§rt oXam de % &‘eg’ ona ep%o%aﬁﬁg\gh ?%egélgkg%
manner as produopdfExamplaBts by shat gf Exeenpie b(;iuct of Preparation 28 instead
E;A}\/gnggggeL}gt OJWP&\/?&QS@}%&TSZ%E Melting point (MX. ) : 65-85C

N-[ (2, 3- Di net hoxybi cycl 014. 2. 0] oeta-L3,5-trien-7- yI)rrethyI | -3-(7, 8-
20di met hoxy- L2, 4, 5-tetrahydro- 3H 3- benzazepi n- -yg t hyl - 3-

oXxopr op anm&dr BUR-0-4-Bumethoxy-1,2,4,5-tetrahydro- H—3—benzazepm—3-yl)-3-

oxopropyl}l(methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl

diethylcarbamate hydrochloride

Obtained in the same manner as the product of Example 43, but with replacement of the

15 product of Example 35 by that of Example 56.
Melting point (M K .):175-178°C

EXAMPLE 72 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yD-3-
oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
4-morpholinecarboxylate hydrochloride

20 Obtained in the same manner as the product of Example 43, but with replacement of the

product of Example 35 by that of Example 55.
Melting point (M K .):196-198°C

EXAMPLE 73 : 7-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropylj(methyl)aminojmethyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl

25 1-pyrrolidinecarboxylate hydrochloride



Obtai ned in the sane manner as the product of Exanple 43, but with
repl acenent of the product of Exanple 35 by that of Exanple 8.
Melting point (M.K.) : 185-186C. 25EXAMPLE 69 :

‘N-[(2,3,4-Trimet hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-trien-7-yOret hyl | - 3-

(7, 8-di net hoxy-1, 2, 4, 5-tetrahydro-3H 3-benzazepi n- 3-y1) - Nret hyl - 3- oxo
propan-1-am ne fumarate -65- Cbtaineggin the sane manner as the
product of Exanple 43, but with replacenent of the product of Exanple
35 by that of Exanple 9. Conversion to a salt is carried out using
fumaric acid. Melting point (M.K .): 158-160C 5EXAMPLE 70 :

3- (7, 8- 1| iObrxidddn yhelsathedndmbedsr tad pobkioet IfHEI atnple 28 7 yirepl &singl the MeddBet of

nmet hoxybi ¢ycl .Qlocta-1, 3 5-trien-7-yOret hyl - N-net hyl - 3-
oxopr opan- ?%ﬁ%ﬁg%ﬁwﬁéﬁfagﬁ%%‘ Obtained in the same manner as the
product ofy/daxaimele @BX hut74amtACrepl acenent of the product of Exanple

35 by that of Exanple 10. 10Melting point (M.K .) : 130-132C EXAMPLE
71

7-11] 3- (7E§cﬁf[i>ﬂﬁt7*2{0x)8‘ﬁ37;82})ﬂn§hﬁx%ztf @mé@ax%l&rssbﬁ%ameéﬁng =YLV {ﬁ;
oxopr opyl MCMet hyT ) am nol net 2.0]octa-1,3,5-trien-3-yl
di et hyl ear bamat e hydr G’éﬁh@?)ﬁ-%‘élethyl- IQYDIPB& %@GC‘iﬂﬁsQaﬁéﬂ@hﬁﬂ]ﬁﬁm&rNas

t he product of Exanpl ) 1. the 15product of
Exanpl e 35 by that of ﬁ 1:{361}?261543}8{“ ng g 0? . 175-178C
EXAMPLE 72 :

7-{p- (7, 8 d% mat hO)ﬁYe e anne yt?l? D S %%?ip%eﬁgétf\gfﬂqregh\égﬂ it of the

oxopropyl (HOHet ’11) ann o I cyc rien-3
-yl 4- mrphdhctnﬁ@aﬁrbmysayﬂlahymmm de 20btained in the sane
manner as .t rodu& Igf ngg 43, but with replacenent of the

Me z‘m oint

10 EXAMPLE 75 : 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropylj(methy)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
ethylcarbonate hydrochloride

Obtained in the same manner as the product of Example 43, but with replacement of the
product of Example 35 by that of Example 58.
15 Melting point M K .):156-159°C

EXAMPLE 76 : 3-(7,8-Dimethoxy-1,2.,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-{[4-
methoxy-3-methyl-bicyclo[4.2.0]octa-1,3,5-trien-7-yl] methyl}-/V-

methyl-3-oxopropan-1-amine hydrochloride

Obtained in the same manner as the product of Example 43, but with replacement of the

20 product of Example 35 by that of Example 38.
Melting point (M K .):191-193°C

EXAMPLE 77 : N-[(Bicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl}-3-(7,8-dimethoxy-
1,2,4 5-tetrahydro-31:l—3-benzazepm-3-yl)-N-methyl—3-oxopropan—1—

amine hydrochlorlde



product of Exanple 35 by that of Exanple 55. Melting point (NI .K .)
: 196- 198C EXAMPLE 73 :

7-1[13-(7, 8-D net hoxy-1, 2,4, 5-tetrahydro-3H 3-benzazepi n-3-yl) - 3-
‘oxopropyl I I ynet hyf| am nol net hyl } bi cydo[ 4. 2. 0]octa-1, 3,5-trien-3-yl
251- pyrrolidi necarboxyl ate hydrochloride -66- Obtained in the sane
manner as the product of Exanple 43, Ryt replacing the product of
Exanpl e 35 by that of Exanple 57. Melting point (M.K .) : 174-177C
EXAMPLE 74

3-(7,8-D nmethoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y0- N- ( 13-

5met hoxy Dbrapiddyih Hei yvel mfndei?as0the ptadudt, i Bxampleeid; Butywitietoplabgmdt of the
nmet hyl - xapr.opan-1 -a e ch de Cbtained in the sanme manner
as the prBHﬁg?t gg"%{%}ﬁg#&' ydf{JE?ﬁm\Rn?e‘tirY repl acement of the product of
Exanpl e 33wt ek (M KExamp-e1383@. Melting point (MAC .) @ 172-175C
10EXAVPLE 75 :

8-{113-(7, 8-Di net hoxy-1, 2, 4, 5-t etr ahydr o- 3H 3- benzazepi n- 3-yl ) - 3-
oxopr opy| igx NPy Reg: nﬂF tﬁﬂﬁab@sﬁ@% sZte%ﬁya@.a;lﬂé,b%nmeﬁm 33y1y-3-

et hyl ear bonate hyarochloride Obtained in the sane nanner as th

produtt of Exanpl e 43X0mpymmﬁhﬂwl&@}éﬂﬁhﬂ)lﬁ¢ycl%2 B}%‘@ub%ﬁdfl%?aﬂm e

35 by that of Ex I
76 3~ (7. 8- Di met hoxy® %%’yz?}g Pbﬁﬁg,c@%ﬂgiégf@gg%g %}%&15%3%9& i
mstﬂom/%rrethh?/l blcyclo[420locta135tr|e_n7y|]
t - OXO .
et ny @&] 1% r éhetsﬁl el anal %sa@F p%(dugt cif%r %ngelbﬁfeb% \3[\/1}’%h %Eal@élﬂaﬁi ok the

t he sane pl'acenment of
t he 20pro@mmc@&‘EEmﬁprpB&b§3&abny:hatplam Exanpl e 38.

Melting point (M K .) : 110-113°C

10 EXAMPLE 79 : 2-({[(78)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}
[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

oxopropylj-amine)-ethanol hydrochloride

1 g (2.2 mmol) of (7S)-N-[(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]-3-
15 (7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-oxopropan-1-amine (obtained
by returning the compound of Example 4 to the base), 0.4 g (3.3 mmol) of 1,4-dioxane-2,5-
diol, 0.7 g (3.3 mmol) of sodium triacetoxyborohydride and 8 mL of methylene chloride
are mixed together. After 45 minutes at ambient temperature, the reaction mixture is
rendered basic with 10 mL of 1N sodium hydroxide solution and stirring is carried out for
20 half an hour. The phases are separated, the aqueous phase is extracted twice with ethyl
acetate, the organic phases are combined, washed with water and then with saturated NaCl
solution and dried over MgSQ4. After evaporating off the solvent, a residue is isolated
which is chromatographed over silica (eluant: CHoCl/EtOH/NH,OH 95/5/0.5) to yield the
expected compound, which is converted into its hydrochloride using 2N ethereal HCI

25 solution.

Melting point (M K .) :75-79°C.



BT

Melting point (M.K): 191-193C EXAMPLE 77
N-[(Sicyclo[4.2.0]octa-L3,5-trien-7-yl)nmethyll-3-(7, 8-di net hoxyl, 2, 4,
5-tetrahydr o- 3H 3- benzazepi n- 3-y1) - N net hyl - 3- oxopr opan-1- am ne
hydrochloride -67- Obtained in the sane manner as the product of
Exanpl e 43, but with replacenment of the product of Exanple 35 by that
of Exanple 37. Melting point (MX .) :3110-113C EXAVMPLE 78:
7-({[3-(7, 8-Di net hoxy-L2, 41, 5- M r ahydr o- 3H 3- benzazepi n-3-y1)-3- 50

xop ropyl m t.hyl) bi | 4. 2. ta- 3.5t 0 -yl
R e
Obt ai ned in the sanme n@an&hofpropaypicodefd2.0pdcti=t ifbtriendByljhethyl)M3t h

repl acenment of the product of Exapple, 35 by, that of Exanple 61.
Mel ting point (M.K .)O’FOPFL%S‘?I%*@“EM&@Q: w

2- (W'S) - 3, 4- Di net hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yll methyl}

[ 3-(7, 8-di met hoxy-L2, 4, 5-tetrahydro-3H 3-benzazepin-3-34)-3- .

oxopr épy| 13@riho) - et KEHRWY! hyf oEAIEF e 1L 4P (e Ay digrd (1) 3-brzazepin-3-yl)-3-

(7. 51) -N-[(3, 4 Aty Rhsbhalcgeidss A 6bers, Sndent 70y i pbbrbimbiey | ] -3
(7, 8-di met hoxy-1, 2, 4, 5-tetrahydro- 3H 3-benzazepi n-3-y1) - 3- oxopr opan- 1

04 g (5 3 AR OY R B LS ERRRYC AT S BB TR
tri aCﬁt oxﬁiﬁ@mpﬂa@oa?dhﬁ)hmcw}m%m%bh@nie{m}boi @bﬁaﬁé by seguning the

t oget her. er nut.e i ent_tenmera : - eac

mxt tbe § <ot 86 st 3o, BHOORE shSRELBita Gty &F SFREM 08 g
and sti rriangidns tedipefabie] thdté ate@ddsdR0hAL bf eharobierpartljhdissplva sesubstace and

separated, the aqueous se is extracted tw with ethyl acetate,
the or ganit}éenpﬁés%zzga$ é‘“g‘gﬁﬁ?ﬁléfﬁ” - AT R ’ﬁrfanfeﬁecﬂl?\ﬂ? {Eorent
sat ur at ed Nafdrat§Rl fof 2 BEuranNdo Tl G V@ bmbDhre Abh dde@ waPLdirglg cafiéd
the solvent, a residue is isolated which is chromatographed, over

silica (elawhmyice esipac0dmm of e Aligrdnmg thy orggic pheseoYop Blagissiaat gilphate,

ﬁcc)g_rp %gggi ua%”{? ('t)lgelﬂ coRceh@UR! Hheld it HtRintd SrelMAd Q&ith Y hubiGedB) NEraddh Sl Giliga!
(eluant: dichloromethane/methanol 97/3).

Step B :  3-(7,8-Dimethoxy-1,2,4, 5-tetrahydro-3H-3-benzazepin-3-yl)-N-{{3-(3-
methoxypropoxybicyclo[4.2.0]octa-1,3, 5-trien-7-ylJmethyl}-3-oxopropan-1-
amine hydrochloride

20

At ambient temperature, 1.33 g (2.6 mmol) of the compound obtained in Step A, 43 mg

(0.26 mmol) of potassium iodide, 1.27 g (3.9 mmol) of caesium carbonate and 0.40 mL

(3.7 mmol) of methoxypropyl chloride are mixed into 2.6 mL of DMF, and then heating is

carried out at 60°C for 24 hours. The mixture is then poured into 50 mL of ice-cold water

25 and extracted twice with 50 mL of ethyl acetate. The combined organic phases are washed
with 30 mL of water, dried over magnesium sulphate and concentrated. The residue is
chromatographed over 100 g of alumina (eluant: cyclohexane/ethyl acetate 75/25) to yield

a compound which is dissolved in 8 mL of anhydrous ethanol and treated at ambient

temperaturez Wlth 1.55 mL (5.0 mmol) of 3.7N ethanolic HCI. Stirring is then carried out at

30 ambient temperature for 45 hours. The solid that forms is filtered off to yield the desired
compound in the form of the hydrochloride. '



Melting point (M) :75-79C. -68- EXAMPLE SD:

3-(7, 8-D net hoxy-L2, 4, 5-t et rahydr o- 3H 3- benzazepi 0-3-yl )-N-113-
(3- nethoxypropoxyhlcyclu14 2.0l1locta-L3,5-trien-7-ylinethyl}-3-
oxopropan- 1. -anm ne hydrochloride 5Step A :ten-Billy!

[ 3-(7,8-di met hoxy-112, 4,5-tetral | ydro-3H 3-benzazepi n-3-yl) - 3-
oxopropyl I (3-hydr oxybi cycl o[4.2.0Joct@:-],3,5-trien 7-yl, Methyl]
carbamate To 10 g (24. 4 innaol) of

7- (1] 3- (7@ i met. hg{% ob t rahydr o- 3H 3- benzazepi n- 3-y1) -

- oxopr opyl elg vil Iﬂ b| cyrrﬁ ?4 2.0] octa-1,3,5-trien-3-o0l,
obtained by returning the 10 conmpound of Exanple 35 to the base,
suspended MMLQ]C j chl or ,. at [ t enper.ature ere
are added e?t'&atiﬂfm‘ft Oﬁ'ar’%q%'tﬁ%gg%éﬁgh@eg%@‘ﬂ' - gn{:@
then 6 4 g (29.3 nunolg- @éthdxypwgdxybuya&[4silogtaﬂ%mﬂﬁ»men3f~yllrhbtﬂﬁl}ﬂ\s
carried out at anmbient tenperature for 2 hours, 250

di chl or omet hane are t Hagh @%ﬁﬂa%@mmrghxdgm@é?rﬂ@eed out tw ce using

200 nk, of water. After drying the organic phase over nmagnesi um

sul phate, 15and then concentrati nfpg there is obtained a residue which
o

is purifi e ambi¢nttemperitern, blee & 1} e Uelih3-(7,8-dimethoxy-1,2,4,5-tetrahydro-

di chl or omefp AR 1 5 _trien-
(7, 6 D1 il PO P I3 HEpribp FERyFiming metyDibicyetolt 2 Glocgr1 3y 3oy
net hoxypr Gpaxyhioyd byfetur@ing the compound of Example 43 to the base), 42 mg (0. 25 mmol)

octa- 1,3, 5.t rﬁﬁsél%%tlcﬁc{}&ens%g %é% 0 118152)(188{‘ & 391)1131 ¢ b?% 14 grlc{](y 9§ %Q!’»%? 1193015912; n

At anbi ent’P8 € conpoun al ne
St ep 1A, 43né’fgox(yﬁro§§1 dhibaaidp a&fmb@tl asgs RUnml ofl DM, afld thén gee(tfﬂggs carriegil gut af

caesiumc ate .and_040.nL (.3,.7 nrnol ) of XYProp chl.orid
e xed G goY 5 ThY marre s i tRB b oP L P6 Ik ap B S
for 24 hougsee ubfig 501t Hfﬁhylfacétﬂt% NTHROHIDEhel Rt @nfeGhbdes afe WaBsCWItE 30@TEr
25 and extracted twice with 50 m._ of ethyl acetate., The g%ngl ned

organi ¢ pHfswaten rdsie-aieE dnagresm Fulpbatgs andpeancentigiede Fhe, st rrels Bl
sul phat & afeh&ANESIRES %{y&@lllcﬂe&uﬁ&s It R rdriethdnt AiBata08l 8BBPH, ﬁé’l@ r.0v08 o

of alum na (eluant: cyclohexane/ethyl acetate 75/25) to yield a
conpdtnd vhe desired cenpaiint e thei farmg of Hie hyse. Anikyiisselved Bt hmholf agpieniirile aacdkd

at anbi ent taEgB? Qﬂtq:m etr Vé‘ﬁl % 3% Z%jéﬂi@éezl I—ﬁfl @[ﬂg%ﬁttﬁ@%}deg out

1{C1 Stlrrlngls en r| out at Ient tenperature tor 4
hours. Theatswbiedt tblkla¢raﬁ1®rfn32 heur$.iThe gelatithaifi§ formed,is éilfdrem@ﬁtd pisld @9 g of

conpound ip the Qomnﬁo%d LR Rydreah h(g’ﬁliogﬁbﬂde-

Melting point (M K .) : 142-147°C.

20 EXAMPLE 82: 3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-N-{[3-
(3-methoxyethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}-3-

oxopropan-1-amine hydrochloride

The procedure is as in Example 80 but using, in Step‘B, methoxyethyl chloride instead of
25 methoxypropyl chloride.
Melting point (M K .): 159-170°C.

EXAMPLE 83: 3-(7,8—Dimeth0xy—1,2,4,S-tetrahydro-3H-3-benzazepin-?a;yl)—N—{[3-
(3-methoxyethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl}-N-

methyl—3-oxopropan-1—amine'hydrochloride



-69- Melting point (M.K .) : 155-159C. EXAMPLE 81:

3-(7,8-D nmethoxy-L2, 4, 5-tetrahydro- 3H 3- benzazepi n-3-y1) - N-{( 3-

( 3- met hoxypr opoxybi cycl 014. 2. Olocta-1, 3,5-trien-7-yl Il nethyl | -N

met hyl - 3- oxopr opan-| -am ne hydrochloride 5 At anbi ent tenperature,
1.06 g (2.5 muol) of 7-({[3-(7, 8-di nethoxy-1,2,4,5-tetrahydro3H 3
-benzazepin-3 -y1)3 - ox opropyl] (inethyDam no nethyl)bicycl o[ 4. 2.
0] octa-1 ,3 ,5-tri en-3 - ol (obtained by returning the conpound of
Exanpl e 431{0plbenBAse)as A2 Eﬁgmf)lg- gb WDﬁslngOfmaﬂQixg&ﬁj{lUBMbﬁ&B Gesteald. 98
g (3.0 mol ) of caesium carbonate and 0.35 nL (3.25 mmol ) of

met hoxypr opsfhoxapiopylicitoride.e mi xed into 2.5 nL of DWF, and then heating
is carrie : 13 hays. The m xture is then poured into 50
triL of iqu@Hk i%ggé?izhggggﬁrgbted twi ce using 50 nL of ethyl
acetate. The conbi ned organi c phases are washed with 30 nL of water,
dri ed over £si ym s cancent | j 21 9)
i s chromat i 8 Ve -@Rﬁ?-ﬁﬁ-ﬁgpﬁﬁlﬁg‘y 'ﬂ’%‘fa’%'ﬁ%)arhgﬁg‘%‘ﬁgﬁjéﬁéﬁ? {1%%1%%
95/5)sto yield 1.07 g yj-3-bropropylftasinbpalethpijiioyciu]4.2:/8]dche1,85rtndend3-t he

base. It is dissolved in 5 o) cetopjtrile and treated at ambient
temperature with 1.2 nﬂr"&?’}‘gh“%‘s‘ﬁlgF‘gﬁﬁm‘*ﬁéﬂ’.‘ir@?‘}rﬂ%g is then carried
out at anbient tenperature for 2 hours. The solid that is forned is
filtered off to yield 0.91 g of the desired conpound in the form of
the hydr oc¥ezsti dél7-(ee-BrgEETas Y Rr (7R-dimethoxyzlas, L atesrayGesédlPLE 82:
3- (7, 8- Di met hoxy 350 i PdHinG RIS BEERISH 3 -W3{sPrien-3-

( 3-rnet hoxyet hox?%%gzz}eglglo%gl? 5%?‘%%%%@%&%2@?%?%@@ }%527
oxopri@pan- 1- ar ni pigo aWicorddighyl ester  The procedure is as in Exanple
80 but using, in Step B, nethoxyethyl chloride instead of

25met hoxypropyl chloride. Melting point (M.K .): 159-170C.
E3CA1VEPLB.83 (133 (ifydB) & thetdnmpoynd obtained in Step A of Example 80, 2.3 g (16.6 mmol)

, 2,4, 5-tetrahydr.o- 3H-,3- henz i nr 3 - N-,113- . .

5 o ittt 150 423 it 10 ko) 8Py bromoncetate arg mixed fnto,
0Xxopr opan-1B:amiLne DyiE Didieactodenixturis stived prr anlsehirtempesatas fon2Ekanylie
81 but usipng et hoXYeL oy 1 S 95 LS W0 tS3 % OBl ROV RIEPYS0 SH! 2Tk S

acetate. The combined organic phases are washed with 100 mL of water, dried over

magnesium sulphate and concentrated to yield the desired compound.

Step B : tert-Butyl [3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl]-({3-[2-(methylamino) 2-oxoethoxy] bicyclo[4.2.0] octa-1,3, 5-trien-7-
20 yl}methyl)-carbamate

At ambient temperature, 2.6 g (4.4 mmol) of the compound obtained in Step A above,
dissolved in 20 mL of ethanol, are mixed with 20 mL of 40 % aqueous monomethylamine
solution. Stirring is carried out at ambient temperature for 3 days and then concentration is
25 carried out. The residue is taken up successively with toluene, with ethanol, and then with

toluene and concentrated to yield the desired product.

Step C:  2-{[7-({[3-(7,8-Dimethoxy-1,2,4, 5-tetrahydro-3H-3-benzazepin-3-yl)-3-
oxopropyl]-amino}methyl)bicyclo[4.2. 0]octa-1,3,5-trien-3-yl] oxy}-N-
methylacetamide hydrochloride ' v



Melting point (M.K .) : 129-131C EXAMPLE 84:

2-{17-({[3-(7, 8- Di met hoxy- 1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi n- 3-

5y1) - 3- oxopr opyl | am no) net hyI pi cycl o[4.2.0l1locta-1,3,5-trien-3-

'yfl ory}- N net hyl acet am de hydrochl oride. Step A

{17-61(tert-But oxycarbonyl)P-(7, 8-di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3-
henzazepi n- 3- y0- 3- oxopr opyl -71-

am no} net hyl ) bi cycl o[ 4. 2. 0jocta-1, 3,5-trien-3- 10yl )oxyl carboxylic
aci d et hylAt‘ﬁﬁﬂbﬁzﬁt t@mgexgtu(*el% 63 m|M% ) of DR SRANBRIINtBRIIah e%gs £bo$§ Qx‘é A

of Exanpl e 80 . nmol ) pot assi um car bonat e_and

(20 0 mrmtrr)lx@fm@t mmbroéntha@cétt@ge@eawéh 0 xel of A{7d! q@anshﬁﬁ%fAﬁzmsmqse
reaction %rxlt 'aﬁlb%g%{e%nﬁgraﬁﬁ %@éoﬁ?ﬁoﬁfeﬁq? ﬁﬁé 4 %fff ﬂﬁseg% é%ﬂa%ol Al

15 then poure |nto i'ce-col d water IS extract tw ce
with 150 mhthoéthert h;,d ddedtimtvecudl e obtambthwedescra@a;nmpmpwasae&eafoetnmafsﬂ@d
with 100 {EL (% dri ed over magnesi um sul phate and concentrat ed
to yi%l d ‘(L.r 88%1? ed conpound. Step B:tert-Butyl

[ 3-(" 7, 8- digmirptoaxn YMIK2) 4145-146tC.ahydr o- 3H- 3- benzazepi n- 3-y0- 3-
oxopropyl I - ({3[ 2- (t net hyl at ni no) 2- oxoet hoxyl bicyclo [4 .2.01 octa-1
,3,5-trien-7- 20yl }nmethyl)-carbamate At anbient tenperature, 2.6 g

(4.4 tiar nolAmPLE! be: QO{RRY s, Qlﬁiﬁbmﬁymz 4% &I@raﬁydﬂﬁyﬁﬁ -bng&RpMesl i n
20 mi. of “ethanol, are mxed with 20 int of 40 % aqueous

mononet hyl ani ne sol ut iYn3- OS?HI‘PPXIK@G%’D&ml#q}é’éﬂtywl“dﬁlo51*?0‘?]@???"1 3,5-
tenperature for 3 daysyapd. ﬁﬂg?}_ﬁqg&gﬁggégm% HydrceRfcddel €d out. The

residue is taken up successively wth' toluene, "wth ethanol, and then
wi t h1¢ ol uene and concentrated to yield the desired product. Step C

=7 8 TR & 405173 BT BRI s g
hyl acet ai ikixad@ple\gdy diedolved iild2 mL of acetonitrile, there are added, all at once, 1.4 mL (17.2
mmol) of 37 % aqueous formaldehyde solution and then 0.22 g (3.44 mmol) of sodium
cyanoborohydride. After stirring for 45 minutes at ambient temperature, concentration is
15 catried out and the residue is taken up in 30 mL of water; the aqueous phase is extracted
twice with 30 mL of dichloromethane; the organic phases are combined, washed with 30
mL of water and dried over magnesium sulphate. After concentration, the residue is
chromatographed over silica (eluant: dichloromethane/ethanol/ammonia 95/5/0.5) to yield
the desired compound in the form of the base.
20 The base is dissolved in 4 mL of ethanol and treated with 0.3 mL of 3.7N ethanolic HCI.
After stirring for 1 hour at ambient temperature, the solid formed is filtered off, rinsed with
ethanol and dried in vacuo to obtain the desired compound in the form of the
hydrochloride.

Melting point M K .) : 147-153°C

25 PHARMACOLOGICAL STUDY

EXAMIPLE 86 : Effect of compounds on the spontaneous beating rate of the right

atrium in the rat

Male WISTAR rats weighing from 325 to 375 g are anaesthetised by ip injection of



-71- At anmbient tenperature, 2.63 g (4.5 mml) of the conpound
obtained in Step B above are nixed into 120 inT of ethanol together
wth 25 M. of 3.7N ethanolic HClL. After stirring for 1 day at

‘anbi ent tenperature, the solid forned is filtered off, rinsed with
ethanol and with ether and dried in vacuo to obtain the desired
compound in the faun of the 5hydrochlgpide. Melting point (M.K):
145-146C. EXAMPLE 85 :

2- 117- (1] 3ehtdpBrith %ﬁﬁ%%sé%néxk t?ﬁer %@éﬁjr@ x%bﬁ‘d%z hefzaz aRi Tpided in a
y0- 3- oxopfopyl | (et yDamnmrretg I cycl of 1fl octa-L3,5

trien-3- ymhmql?glwﬂ welutign aicECawhid Cﬁy@;ﬂbﬁﬂlm d‘éaCJl(}ZQ(ﬁbEﬁbf’rénQaC12 2.5,
0,83
e L
, 17. 9
i, o1 b B BT 20000 bty 3 A

Afterssti @ﬁd@&e&&ly,% fEbRkEE Dlabd afbh enkint eRRRbRAEIARy @ARGIRAL kat3ser
is 15 carried out and the residue is taken up in 30 1nL of water; t he

aqueous plerfainng ?@xm} af:plezaldqsaceb solption g Gennesteddp ARSI ATRR SYORY
organi ¢ phas&s rahs, at o é‘cgnon@é?%wF}ﬁcé)oTﬂaLumal %Eleﬁ i280a1d 4 BOrhe

over nmagnesi um su ter concent rati‘on, the residue iIs
chr omat og rspspmvdowaratlsg Irate als (re¢agiamd :bydI| softynst @%AeTWMPglmﬁﬁa

95/5/0.5) [

20The. basdreduf sl YR Bep e atlng fud ol AR 200 AR 2B Harspor

3. 7N1et hamhmteaﬂd@iclud&dt er stl rring for 1 hour at anbl ent terrperature,
the solid formed is filtered off, ripsed with ethanol and dried in

vacuo to dibeapmpeunds gedisslvedcdsity ot HE M-The Hellqvgnglibtioppae stored in ice over
hydr ochl o I ((M.K.) 1 147-153C 25PHARVACOLOG CAL
STUDY EXA Hﬂd@mé%{ﬁ&%%ég&% conpounds on the spontaneous beati ng
rate of t Kdter |Sghtllsait0u1| forr30 rmmttes rth¢ compmnd pederobsripiadded tadll mediegoin

5ol ul)on & 4E et Bl g PR Ao g R e

2.5, 1 expressed as a percentage relative to the initial rate. The concentration that reduces the

initial beating rate by 30 % (IC30) is calculated and expressed in terms of molarity (uLM).

Results

Example 3a 13
Example 4 1.4
Example 7 1.7
Example 14 1

Example 22 0.8
Example 23 1.4
Example 27 1.2
Example 28 1.2
Example 29 0.4
Example 34 1.3
Example 44 0.8




KH2PO4 1.0, MgSO4 1.3, NaHCO3 24.2, glucose 11.1, Ca-EDTA 0.016, and
whi ch is oxygenated (carbogenc 95 %92 + 5 % CQ2), pH 7.4. The right
atrium (RA), which beats 5spontaneously, is isolated, placed in a
basin, thernostatically controlled at 35C, containing 20 m of
physi ol ogi cal solution and connected to an isonetric tension sensor
(nmodel 1T-25, EM CA Technol ogi es, Parig,. France). The initial tension
is set at 0.4 g. The spont aneous beating rate is rreasured by 1 OX
software (EMKA Tegt T nhose

spont aneous beati ng _ | - 16300/ per
10m nute are excl uded—Fhe—co pgtTts—at e—dissotved—dart y—at] 10- 2M
The follow ng dilutions 1[oiéed in ijce over the durationj of the
experiment. After ;stabil iExaiben7f or 30|m nutes, ¢.pe compound under
test is added to tlhenediumin cumil atiive manner—every-15 m nutes (4
concentrations). The redd&emalis’Sin beafing rate %Pe 15expressed as a
percentage relativetot M.tdnat —Tatg.  The congentration | hat
reduces the initigl beat :Eﬁ(gfn 1§t5|g by 30{% (1 C30) ?g cal cul ated and
expressed in terng of rmIEauampl)eSGp M. Results -T¥8- The aboye Table
shows that the corpeunds—of i Hveptron—regucegardi-ac—parenaker
activity directly. EXANPI:Eéa@? e‘:Slﬁhar maceuti cal comnposition Fprnula for

the preparation off T000 tHblglesyieach containing 1@ ng of active
i ngredi ent: 5Conpaund of one of FExanpleés lto 8510 g

Example 73 24"
Example 74 1.0
Example 76 1.6
Example 78 2.0

The above Table shows that the compounds of the invention reduce cardiac pacemaker

activity directly.

EXAMPLE 87: Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

5 Compound of one of Examples 110 85 ..ot 10g
HydroxXypropyleelllOse ........couevceeeiininicieniiinicsiiisic st es e eans e 2g
IVHEAL STATCH .evereeeeiceeeciee et ceeceee e te e s e e e e e et s e e seee s s an e s e et e s sae s e s neesraeesesesresbasse 10g
I 3o - T OO TP OO PO U TSRO 100 g
MAGNESTUM SLEALALE ..eereueentisiereerrrerire it siriss e st snn s e bbb et s s an s e renes 3g

10 TALC c1erteerreeeeerenne et e e s s et bbb s b e s e s bbb sa e e b aeen 3g



Hydr oxypropyl cel | ul ose2 g Weat starchl0 g Lactosel00 g Magnesi um

stearate3 g 10Talc3g -74- CLAIMS 1. Conpound of forrmula (1) :

wherein: Rl represents a hydrogen atomor a group selected from
C3-Crcycl oal I cyl, benzyl and linear or branched G -Csal kyl, the al kyl

group being saturated or unsaturated and optionally substituted by a
hyci roxy or C3-Crcycl oal kyl group or by-one or nore hal ogen atons,

Rs, 113, 114 and Rs, which nay be the sane or different, each
represent a hydrogen atom or a hydrqéy %up met hyl group; -0802R10

group; -0001210 group, or linear or branc saturated or

unsat urated G - C6al koxy group optionally substituted by a net hoxy or
-(C0) - NR1L21V and 113, or 113 and R4, or R4 and RS

t oget her flormj‘%é‘%grgg‘g“’ﬁgﬁm%%@:tz) g-0-. -0-CHECH-0- or -0-CHECH-, R,
117, Rg and 129, which may be the sanme or different, each represent a
hydrogen atomor a linear or branched, saturated or unsdturated

Ci -Co6al |l coxy group, or R6 and 117, or 117 and Rg, sof ‘ o

together forma group -0-(CEL)g-0-, RI10 represent... DU~ S €l ect ed

fromlinear or brgnched Ci - Csal koxy, NRI | B(¢H, R 4¢:

C3-Co6al | cyl whichFs optronally substrtq& d by oNEe\ 0

atons, RH R d R C nay be t sahe or different,] eachs
represent a hyd or *wear or Branched C1-C6allcyl ginp,
orand R toget hej the MmN gen atom carrying them forma
nmonocyclic qr k to dynenbered, nitrogen-
Ry
wherein:
5 - Ry represents a hydrogen atom or a group selected from C;-Creycloalkyl, benzyl

and linear or branched C;-Csalkyl, the alkyl group being saturated or unsaturated
and optionally substituted by a hydroxy or C;-Cscycloalkyl group or by one or
more halogen atoms,

- Rs, R3, Ry and Rs, which may be the same or different, each represent a hydrogen

10 atom or a hydroxy group; methyl group; -OSO:R;e group; -OCOR;yp group; or
linear or branched, saturated or unsaturated C;-Csalkoxy group optionally
substituted by a methoxy or -(CO)-NR2R'j; group, or R; and R3, or R3 and Ry, or
R4 and R together form a group -O-(CH3)g-O-, -O-CH=CH-O- or -O-CH=CH-,

- Re, Ry, Rg and Ry, which may be the same or different, each represent a hydrogen

15 atom or a linear or branched, saturated or unsaturated C;-Cgalkoxy group, or Rs and
Ry, or Ry and Rg, or Rg and Ry together form a group -O-(CHa)4-O-,

- Ry represents a group selected from linear or branched C;-Cgalkoxy, NRy;R'y; and
linear or branched C;-Cealkyl which is optionally substituted by one or more
halogen atoms,

20 - Ry and R'y;, which may be the same or different, each represent a hydrogen atom
or a linear or branched C;-Cgalkyl group, or R;; and R'y; together with the nitrogen

atom carrying them form a monocyclic or bicyclic, 5- to 8-membered, nitrogen-



-75- containing heterocycle optionally containing another hetes) atom
selected fromO and N, said heterocycle being optionally substituted
by one or nore halogen atons, R 2 and W2, which may be the sane or
different, each represent a hydrogen atomor a linear or branched
Cl-Ceal | cyl group, 5- X represents O, NH or CH7, mand p, which may
be the sane or different, each represest 0 or 1, n and q, which may
be the sane or different, each represent 1 or 2, its optical isoners

when they exi Stonahdl %Et%ﬁ)c:?@ig 'oi)ﬁ&ﬂllg%ﬁtﬁnﬁlg Gh&0Er Wkdrd a®m selected from O
pharmaceutical ly acc(ftab e acid Conpound of formula (

accordi ng to chkedM shid hetrepacle h@gmmlﬁgﬁm@ﬁ@teﬁm lﬂégefrm@i’@éiﬁhoé?n ggoms,
linear or branghe Cﬂ ,BRch érb%rtﬂé‘& e &f%{%%ﬂt %E@l{tsa h)ﬁfﬁfé)%eﬁ RS

exi st, and also'a *on sal t hereo ceutl
acceptable aC|draBmmfnﬂpmumddeC%mkmmmmm(I) accordlng to claim1,
wherein Rl rep sent s | oal kyl group or a cycl oal kyl al kyl
gr oup>wher ei h gpfv@ﬁ %ﬁ§ Pety 15 contains from3 to 7 carbon

atons and the ai k@, wikheidy Wk Ainer ifferond ehdh r@prés&hﬂ(ﬂﬁr atons and is
| i near or branchegFl its opt cal isomers. when eX|st and al so

addi tion salts e lcEicRmey %ﬂﬁﬁﬁP PP afaC “?‘?@ﬁtéﬁ?e acid. 4.
Compound of formula (1) according to any one of clains 1 to 3,
wherein R2, R3, R4 and R5, which may be the sane or different, each
represent it dnjierl sgErsavinmthey exiggmf .aki@ asdigen seita fherred with ambraagentisplly
unsat ur at g ggﬁaigﬁghlcoxy group or -0001210 wherein R1O represents a
group NRII as fined inclaiml, its optical isoners when they
exist, and also addition salts thereof with a pharmaceutical ly

acceptable agid 5 d fOr qﬁg i®g 8§09
accenbabl & o gheotne SRR (D hocp B2 L) 1 DREREEL B9 RA s rofin
di fferent, eatm orepiresentbranchytiC oGatkyhtonp,ots opti@b isbinasavhen thep ezisic et ,
saturated or uns r at qﬁ its tch i soners when
Shey o ot Al TS e e p B e Bt gt R LSOTELS Y
accept abl e aci d.
3. Compound of formula (I) according to claim 1, wherein R; represents a
Cs-Cyeycloalkyl group or a cycloalkylalkyl group wherein the cycloalkyl moiety
15 contains from 3 to 7 carbon atoms and the alkyl moiety contains from 1 to 6 carbon
atoms and is linear or branched, its optical isomers when they exist, and also addition

salts thereof with a pharmaceutically acceptable acid.

4. Compound of formula (I) according to any one of claims 1 to 3, wherein Rj, R3, R4

and Rs, which may be the same or different, each represent a hydrogen atom or a

20 linear or branched, saturated or unsaturated C;-Cealkoxy group or -OCOR;o wherein
Ry represents a group NR;;R';; as defined in claim 1, its optical isomers when they

exist, and also addition salts thereof with a pharmaceutically acceptable acid.

5. Compound of formula (I) according to any one of claims 1 to 4, wherein R, R7, Rg

and Rg, whlch may be the same or different, each represent a hydrogen atom or a

25 linear or branched saturated or unsaturated C1 Cealkoxy group, its optlcal isomers
when they exist, and also addition salts thereof with a pharmaceutically acceptable

acid.



-76- 6. Conpound of fornula (1) according to any one of clains 1 to
5, wherein mrepresents O, its optical isomers when they exist, and
al so addition salts thereof with a pharnmaceutically acceptable acid.
7. Conpound of fornmula (1) according to any one of clainms 1 to 5,
wherein mrepresents 51 and X represents Clb, its optical isoners
when they exist, and also addition salts thereof with a

phar maceutical |y acceptable acid. 8. Conpound of fornula (I)
according to any one of claims 1 to 7, wherein p represents 0, its
optical isomers, and al so addition salts thereof with a

phar maceut6 c &lomposndefiompiialhaqcardinggo anargfrimsf 1@ oy Hafren [ tepresents
according topany GRRaO soﬁieﬁ' Bert tﬁﬁ/ dZm WheE el éb RAGABE S8R tRereof Wit a

optical isoners en t exi st so ad ition salts thereof with
a pharnaceutPbahmyma@dbp@amﬁékawuﬁ. 10. Conpound of formula (I)
according to claim1l1, wherein Rl represents a hydrogen atom or a

| i near or branched G -Coal kyl group, R), R3, R4 and R5, which may be
the 15 s&ue Compdinid erfemivla G}wd@ofdmgrteaﬁy\bneaoﬂtyﬂmg &dn 5 atloamein m mpieisermr
or branched, ,sat.urated orcggsatu atfd Cl -

ond 150 e arhe S RS BhRGT Rois pien S s aagiech safi?

hydr ogen atOﬂkﬁ&f&mﬁm@ﬁahmaﬁu@ﬂgnﬁhgﬁdﬂ§@ﬁyrated or unsaturated
Cl- C6al koxy group, mrepresents 0, n represents 1 and p represents O,

its optical isonmers, and also addition salts thereof with a

phar maceutg, ¢ @ohn‘f)oﬁﬁﬁﬁ%ﬁ@h@ (1% Q&%fdiig t%]any GROBOUREhsAf tof70 (bR (f depresents

according to claiml selected from

f[ 3, 4- di met h@x ki egt@abpwmrse]@ét alsa agdlsma reakih trergaf] ith by [pharmacqutigallly m
et hoxyl, 2, 4, 9z 4o E&F dr o- 3H 3- benzazepi n- 3-y1) - N- net hyl - 3- oxopr opan- |
- am ne, |ts opt| |soners and also addition salts thereof with a
phar maceutical |y acceptable 25acid; -77-

10 9. Compound of formula (I) according to any one of claims 1 to 7, wherein p represents
1, its optical isomers when they exist, and also addition salts thereof with a

pharmaceutically acceptable acid.

10. Compound of formula (I) according to claim 1, wherein R; represents a hydrogen

atom or a linear or branched C,-Cealkyl group, R, R3, R4 and Rs, which may be the

15 same or different, each represent a hydrogen atom or a linear or branched, saturated or
unsaturated C;-Cealkoxy group, Rs, Ry, Rg and Ry, which may be the same or

different, each represent a hydrogen atom or a linear or branched, saturated or
unsaturated C;-Cgalkoxy group, m represents 0, n represents 1 and p represents 0, its

optical isomers, and alsb addition salts thereof with a pharmaceutically acceptable

20 acid.
11. Compound of formula (I) according to claim 1 selected from:

- N-{[3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yljmethyl }-3-(7,8-dimethoxy-
1 ,2,4,5~tetrahydro-3H-3-benzazepin-3 -yl)-N-methyl-3-oxopropan-1-amine, its
optical isomers, and also addition salts thereof with a pharmaceutically acceptable

25 acid;



N-{[ 3, 4- di met hoxybi cycl o[ 4. 2. 0] octa-1,3,5-trien-7-yl ] methyl1-3-(7, 8-d
i met hoxy1, 2, 4, 5-t etr ahydr o- 3H 3- benzazepi n- 3-y1) - 3- oxopr opan- | - am ne,
itsoptical isonmers, and also addition salts thereof with a
pharmaceuti cal | y acceptabl e aci d;

N42- (5, 6-di net hoxy- 2, 3-di hydr o- 1H i nden- 2- yOnet hyl ] - 3- (7, 8- di met hoxy-
51, 2, 4, 5-tetrahydro- 3H 3- benzazepi n- 3zy/1) - 3- oxopr opan- 1- am ne, and

al so addition salts thereof with a pharmaceutically acceptabl e acid,;
£[3, 4- di met hoxybiay ol af Ao e e k42 Plogagl.3 3 et Tylmety 3] f-dimeboxy- i m
et hoxyl, 2, 4, 5- 1&4 atepdh sk GBHI-bunazspiad-yh-3-ox¢hropembaiipe, 4- digobubptival -
amne,its optig LS , ts .t e i .

phar maceut i cal ?%hlae%sé%gag lagﬁ%gré g%l%?he?%(z%ﬂl%%hgl%aceutwgl%r acgépta\\%lé glcﬂ

f[ 3, 4- di met hoxybj2e(Fe-difndthdx PP Sedibytdrd: | Fibdenr2-dhmethyll-B (BB fdyddthBey( 7, 8- di

th 1,2,4,5-t h - - b i.0-3-y1l)-4- but an- .1- am.
Cs ofti eal | odrek S R e RO R BRIy Hhesalso Badiion
phar maceut i cal lsptsaG@egtvathl aphaghaeutitally decerftable acid;
[[3-(7,8-di nethoxy-1,2,4,5-tetrahydro-3H 3-benzazepi n- 3-yl) - 3- ox
opropyl | - 15 ( ft fﬂHWFWBTWYﬁ&PH pl%/‘@’r1@1>&.“?“01‘5‘&1P§h3ﬂ}§:(¥3>8t44¥n§@9§‘y1

di met hyl car bami'E294,5ie‘i:cﬁhﬁﬁé—hﬁad-béﬁ%ﬁ%—%?-!ﬂﬁm%dpm?gdﬂu%hqE‘an%iﬁé,t S its

thereof with a pharmaceutically acceptable acid. . Process for the

synt hesi s of c@HiirsLisaBersf afdosn Aaddition)saliciberedf Wih e hamarewicalln aseentshle
from,g corrpoungci?f formula (11): Re NH(1), 20R9 wherein R6, R7, Rg
and Rg are as defived in claim1, which is subjected to a

hydr ogenat i on MNegdtédmethoxybiekkh[4.h6]ocaniphSHrtkneT-yiflmethyll-8-(VB3:-dimethoxy-

1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-4-oxobutan-1-amine, its optical isomers,
and also addition salts thereof with a pharmaceutically acceptable acid; and
- 7-{[[3~(7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-oxopropyl]-
15 (methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl dimethylcarbamate, its
optical isomers, and also addition salts thereof with a pharmaceutically acceptable

acid.

12. Process for the synthesis of compounds of formula (I) according to claim 1 starting

from a compound of formula (II):

(ID,

20
‘wherein Rs, R7, Rg and Ry are as defined in claim 1,

which is subjected to a hydrogenation reaction to yield the compound of formula (III):



-78- RO wherein R6, R7, RO and RO are as defined in claim1l1, which
Is reduced to yield the conpound of fornmula (TV): Rs 5wherein Rs, R7,
R8 and RO are as defined in claiml1, which is reacted either, when it
is desired to obtain conmpounds of fornula (1) wherein mrepresents
zero, with acryloyl chloride to yield the conmpound of formula (V): R6
F(9 Owherein R6, R7, Rs and RO are as-mefined in claiml,

(=]

Ry

wherein Rg, R7, Rg and Ry are as defined in claim 1,

which is reduced to yield the compound of formula (IV):

RG
R7
NH av,
Rs
: R,
5 wherein Rg, R7, Rg and Ry are as defined in claim 1,

which is reacted

e ecither, when it is desired to obtain compounds of formula (I) wherein m represents

zero, with acryloyl chloride to yield the compound of formula (V):

RB
R, O
N“<— (V)a
R; —
Re
10 wherein Rg, Ry, Rg and Ry are as defined in claim 1,

which is subjected to a coupling reaction with a compound of formula (VI):

R, (CH,); (VD).
Rl

H R



which is subjected to a coupling reaction with a conpound of formula
(M): RB -79- whereinn, p, R, R, R3, R4 and R5 are as defined in
claiml, to yield the conpounds of fornmula (la), a particular case of
conmpounds of formula (1) wherein mrepresents zero: 5 wherein n, p,
Ri R2, R3, Ra, R5, R6, R7, R8 and R9 are as defined in claim1,

or, when it is desired to obtain conpognds of formula (1) wherein
(X)," represents 0 or NH, with di phosgene to yield the conpound of
formula (M1): R6

wherein n, p, Ry, Ra, R3, R4 and R; are as defined in claim 1,

to yield the compounds of formula (Ia), a particular case of compounds of formula

(I) wherein m represents zero:

/(CHz)n

RS
R, N\R1 Ry
N{—/ R, (Ta),
R; 0
RQ

wherein n, p, Ry, Ry, R3, Ry, Rs, Rg, R7, Rg and Ry are as defined in claim 1,

e or, when it is desired to obtain compounds of formula (I) wherein (X),, represents

O or NH, with diphosgene to yield the compound of formula (VII):

R Cl
10 wherein Rg, R7, Rg and Ry are as defined in claim 1,

which is reacted with a compound of formula (VIII):

Rig G (VID,
T R,

R,

wherein 1, p, Ri, Ry, R3, R4 and Ry are as defined in claim 1 and X' represents O



Rs 10wherein R6, R7, 125 and RO are as defined in claim1, which is
reacted with a conmpound of fornmula (VII1): -80- or NH, to yield the
conpounds of formula (I b), a particular case of the conpounds of
formula (1) wherein mrepresents 1 and X represents 0 or NH
S5wherein n, p, Rl, R, R3, R4, R5, 1R6, R7, Rs and RO are as defined
inclaiml and X represents O or NH, .gy-or, when it is desired to
obt ai n conpounds of fornula (I) wherein (X). represents CH2, with
gama- butyrol acfogg to yield the conpound of formula (1X): Ro Ro
10wherein R6, R/, RB and RO are as defined in claim1, which is
oxidised to formthe compound of fornmula (X):

to yield the compounds of formula (Ib), a particular case of the compounds of

formula (I) wherein m represents 1 and X represents O or NH:

Re ACH,); (Ib),
N
R
R7 X'_/— \R1 ?

N—< R,

R; o
5 wherein n, p, Ry, Ro, R3, Ry, Rs, Rg, Ry, Rg and Ry are as defined in claim 1 and X'
represents O or NH,

e or, when it is desired to obtain compounds of formula (I) wherein (X)n, represents

CH,, with gamma-butyrolactone to yield the compound of formula (IX):

RB
R; 0
N (X),
RB
OH
Ry
10 wherein Rg, R7, Rg and Ry are as defined in claim 1,

which is oxidised to form the compound of formula (X):

RG
R, o]
NJL% X),
RS
R, o}
| y |

wherein Rg, R7, Rg and Ry are as defiried in claim 1,



wherein R6, R7, R 8 and RO are as defined in claim1, -81- whichis
reacted with a conpound of fornmula (VI) to yield the conpounds of
formula (lc), a particular case of the conpounds of formula (1)
wherein in represents 1 and X represents CH,: Rg 5wherein n, p, Ri1,
R9, R3, R4, R5, R6, R7, Rs and RO are as defined in claim1. 13.

Phar maceuti cal conposition conprising.gas active ingredient a conpound
of fornmula (1) according to any one of clains 1 to 11, in conbination
wi th one 07 nore pharmaceutically acceptable, inert, non-toxic

excipients or carriers. 14. Pharnaceutical conposition according to
cl ai m 13 for uswhich it keacted evithne nompeund Oy riewaa (Bh tofyighd theotagiovrds of
whi ch accel er at . S..8Ss ri {1 ng
role. 15. Pharn%%%u ?% |£3%ﬁ%@§%ﬁ?%h°§§%b?§ﬁ§§m@%°2ﬁ§?ﬁ@izg?%§*%§é&in
t he treat ment ofeppsewehinddX rapteseigcliHem ¢ car di opat hi es, heart failure
whet her systolic or diastolic and whether in the chronig or acute
forms thereof, ventricular or supraventricul ar rhythm 1%di st ur bances,
or pathol ogi es constituting a vascular risk factofy 16.

Phar maceuti cal conposition according to claim15

.k‘
treatnent or prevyention of stable angina, (GHg &
syndrones, nyocardial infarction or " infarction

N\

R,

5 wherein n, p, Ry, R, R3, R4, Rs, Rs, Ry, Rg and Ry are as defined in claim 1.

13. Pharmaceutical composition comprising as active ingredient a compound of formula
(D) according to any one of claims 1 to 11, in combination with one or more

pharmaceutically acceptable, inert, non-toxic excipients or carriers.

14. Pharmaceutical composition according to claim 13 for use in the treatment or
10 prevention of pathologies in which accelerated heart rate acts as a trigger or has an

aggravating role.

15. Pharmaceutical composition according to claim 14 for use in the treatment or
prevention of ischaemic cardiopathies, heart failure whether systolic or diastolic and
whether in the chronic or acute forms thereof, ventricular or supraventricular rhythm

15 disturbances, or pathologies constituting a vascular risk factor.
16. Pharmaceutical composition according to claim 15 for use in the treatment or
prevention of stable angina, unstable angina, threat syndromes, myocardial infarction

or post infarction.

17. Pharmaceutical composition according to claim 15 for use in the treatment or



-82- prevention of arterial hypertension, diabetes or

hyper chol est erol aemi a. 18. Pharmaceutical conposition according to
claim13 for use in the curative or preventative treatnent of pain,
bl adder overactivity or eye dryness sensations.

-82-

prevention of arterial hypertension, diabetes or hypercholesterolaemia.

18. Pharmaceutical composition according to claim 13 for use in the curative or

preventative treatment of pain, bladder overactivity or eye dryness sensations.



