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-1- The present invention relates to new
1,2,4,5-tetrahydro-3H benzazepi ne conpounds, to a
process for their preparation and to pharmaceutica
conpositions containing them The conpounds of the
i nvention block HCN (hyperpol ari sation-activated cyclic
nucl eot i de-gat ed) channel s. -5 The bl ocki ng of HCN
channel s caused by the conpounds of the invention
Thpteooi ifRtibatélekes td Rewd 28 8dettdhytter- I IbéRza2BSine compounds, to a
preventative treatnents for any pat hol ogy in which the
progess ifer their pygparasipn aakioghapnacerii¢at pRIAPRSItONS soyagingdbemand
abnormal . Sai d conpounds of the invention may
especially be useful in the curative or preventative
Thet r afipowntis 0bf [hé Ninveitigrartilockul ACNneLymppdlinisatiamdctivated  cyclic
nf] ammatory pain (Chaplan SR, Guo I-1Q 10 Lee DH
HUQEﬂﬁdﬁgﬂﬁﬁhﬂ*@ﬁdRuel C, Vel unaian AA, Butler NP, Brown
SM Dubin AE. Neuronal hyperpol arization-activated
pacemaker channel s drive neuropathic pain. JNeurosc
Th&bloadking EBH@N dHA68el? 8ausediby I];he ﬁmm@gnds oﬂihe)\ivrveﬁilﬂﬁl :Ah)Wd the latter
Lee DH, uera, ES, Dubin g
to lpfevqeé)ﬁ% cuatiF Bt Biov e e s V&?&Y&ﬂ Sufich the activity

or Eprds&iBh bf ErorPelihAbiISth deehitd ghd RafopiiAKer channels in
acute and chronic pain nodels in the rat. Neuroscience

Sa%%grﬁ%g&ids;loﬁﬁé" lnv%ﬁ’g%t%gy 8%}56%&9 %gusgf‘ﬂﬂ;_ e [rdie o%?ev!ntative

cteristics o anne S an elr
tredPaenti «fi paat, o paitioulble newep@ithic and®aifmnNeonyqeie O/Rpgan 2R 0Bio HQ,

Leesf3fh bl G eC X abied el et 4d) RUTET oo SHeoPRbidf pgroncr
hy}fe &Izécﬁz@ngcnp&t@nﬂﬂ&renﬁz%ﬁf Aebhlt Wive hdtopdiRic (l ngb r]\félm oscz 2003;

), and eye dryness sensations ramsS
23(W UII 693?‘:& JDitolvbdGhamg 6n Boéwn 1¥é/, h4xpé1£ per dPHz iguna 25, Dubzn AE,

Criiiin SR BOU PR 4PerbERRlF o2 GRS plfeoeodlared

chd@él Sdcehddfeer ﬁ@ﬂﬁgﬁtﬁ abute RYE GF I DEINSAPEAS iR 1@kt Béuroscience
refractive sur ger Inpalred tear secretion or

2007 h &t Hed 4 7C76$5nedm¥7g Rer Svac® SaultY, Jer:Y. Characteristics of HCN

Chglggre dy) a;?c? %719 92}951( tz;r ?Srzc? P qp?féﬂ;%ﬁ? %Il fejgzt% g\%yg&thflg Qltigsegyg(@ May 7),

blaﬂwl’tﬁlﬁaracﬁﬁt}'fr t&arﬁ@duﬁCKJ Yerdri duS’demrboofdzhEaD‘oef albralnsedibit a
oun t he |nvent|on

by the c i_bl
rolg 95 NemeeGhaoe) Do EEismEn’ {'V\l&r@ Naphrg RS e ynd eye
dryans R&hs¥ R8s k‘ﬁzgﬂﬁﬁ h@ og}’z%mk N7 WSl AR e(J) R %?pé}ﬁgfapzzanon-

rate acts as trlgger or has an aggravatlng ro
actbargioanvdsit (Ih) by cyclic nucleotides in guinea-pig primary afferent neurons. J

Physiol. 1996; 492:97-106; Belmonte C. Eye dryness sensations after refractive surgery:
impaired tear secretion or "phantom’ cornea? J Refract Surg 2007; 23(6):598-602).

The compounds of the invention reduce cardiac pacemaker activity in direct and selective

mannecr.

The selective reduction of heart rate caused by the compounds of the invention makes it
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
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may especially inprove the treatnent and | ong-term
prognosi s of ischaem c -2- cardiopathies (Dyer AR

Pei -sky V, Stamler J, and al. Heart rate as a
prognostic factor for coronary heart di sease and
nortality: findings in three Chicago epidem ol ogic
studies. Am J Epidenaiol. 180; 112: 736-749; Kannel
WB, Kannel C, Paffengarger RS Jr, and al. Heart rate

cardiophtkias (Dyey 259G Hesky 7D Stambleit Y - antdhg Feant datgnampBbgidytic Mator for
Heart J 1987; 113: 5 1489-1494: G |ljan RF, Makuc DM
corpRHhe JFeate e RIS TEGER A (TR GeTER GudLEologigpiudies. Am

E%ec%w:ol ] t]?cg% 25%6 l 74?2 'Ié%z?gélohf%g g&gﬁ{ &l Eopy ﬁ*&Dg\ﬁl;ééng M and al.

and iglus M.,
Heddy eqte AR candioalsculResbi taljtyh ear Kr anmﬁams&ad)r iAzk Heaiet/od 987, 113:

1 449;%49@2 %@'d%k%zg%“k%é@%% 15]1812[7 z\ége(s I’(;Eg% acromlw%Pjégfclzz? )f/{;'sease and
dealrﬁldz%WHANE@@ zc}émz%gfa" ﬁﬁlod-%ﬁ%md%ﬁm ﬁ'é&’w%apsu i J21: 172-177;

Kri st al - Boneh Har ar i and }
Graesbwdi Bt Dawgbfs lc@s tDyﬁg Aﬁaamtd alatResting Vve@aww@om@, auskatactor for

ancer , and ause ar f ol
corfipnagsis fid aoreer SR ipr b (et T 4B Bgecron
Prdi€dTih Biddd80:4n . E zyémﬂo24f995’al149| R53-Bs2, Heasthl-Baked BS Siber H,
car di ovascul ar ris factor: do wonen differ from men?

Hapgeh Gvisdd ap.0be, asggczmzq_;goﬁmnngaﬁ@m bvetevithaeqrdiopascular, cancer and
a7 E y B RS 8 508 Rl AKEIAENBR (iR CoRDIS

rocardi ogr ans
Stutlpic ERe ieerf 2068y Xio r]d Bany; Svkinins Pateds- zmmtm afcaldiowesagar risk

in 1,311 patients (nmean a ears)
factss Sagmnigrmiien HgUndin sich 26404y 5121515 pgow WS, Ahn C.

Me;l'c]n%g? L358) s al hﬁksrocz\é?l%h o%i afdy] bEé %Lfﬁ”%lef §1$tﬁ¢t-h&psambulatmy

st abl e ‘ahgi na ( Bor er Jaillon P, and
eleMdaad)ggzmis mﬂdmamtzmescp‘hzemnocom'ﬁ evdnts @i4S-maith gMiameup anl,311

I f hi bitor, in st e na. A
palsirReBrEn ! vt YRC ks LRee ﬁf?%&l@irfrg%g’m B v Gardiok dpos: 75:
1153918%4)3h hRf V%QioaQQlﬁuéE@ fBdtést2ons Dtadle AngiBOW RS, Wox K, Jaillon
GQuertin MC, Tardif JC Long-tervralpr ognostic val ue of

P, padt. n@ntnergmal raadeantwcbamce@ﬁfesfs lhalyudwécwedf whibgpovignstable

ang%ﬁé? thﬁﬁ%{ you@ szsg? dlingﬁ'"cjent Ila(c)enb%?o ’1772969 g lgﬁ)culatzon

2063; Y @i:81 /EEB Bieks Bisirdssa b mﬁz;ﬁ\m\hmmfﬂfc}-leamg-rwmlﬁ; ognostic
Ross JJr: Influence of heart rate on nortality after
valye of eestiy® daridirate aiadiewis vt susRrCcledCal BOpEn sQiwpary artery disease.

B s R IR ot LBl
Gilpel Be, Kbkshdny sSiemdne@ i, zcdidP eHermingH} RbistAUri mﬂiuanzaeeyf tieart rate
on mot; tgzlzgzczy_f%el acutg%%/rogéu%)zallz aniqcrti%%.i /?ig'J Cardiol 1990;65:547-553; Disegni E,
Goldbourt U, Reicher-Reiss H, Kaplinsky E, Zion M, Boyko V, Behar S: The predictive
value of admission heart rate on mortality in patients with acute myocardial infarction.
SPRINT Study Group. Secondary Prevention Reinfarction Israeli Nifedipine Trial. J Clin
Epidemiol 1995;48:1197-1205; Zuanetti G, Mantini L, Hernandez-Bernal F, Barlera S, di
Gregorio D, Latini R, Maggioni AP: Relevance of heart rate as a prognostic factor in
patients with acute myocardial infarction: insights from the GISSI-2 study. Eur Heart J
1998;19(suppl F):F19-F26; Lee KL, Woodlief LH, Topol EJ, Weaver WD, Betriu A, Col J,
Simoons M, Aylward P, Van de Werf F, Califf RM: Predictors of 30-day mortality in the
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SPRI NT Study G oup. Secondary Prevention Reinfaction
Israeli Nifedipine Trial. J din Epidenriol 1995;
48:1197-1205; Zuanetti G Mantini L, Hernandez-Bernal

F, Barlera S, di Gegorio D, Latini R, Maggioni AP:

Rel evance of heart rate as a prognostic factor in 30
patients with acute nyocardir&l infarction: insights
fromthe A SSI-2 study. Eau' Heart J 1998; 19(suppl

eraFf. rep&ils 2, foL@zEutlém;zyo%ﬂMli iafaeddionT Rpolits Hdam \Me anerndfiBual trial of

Betriu A Col Sirnoons M Ayl wa V Wwerf F,
41,0 perenty GW@@%@&%@W%@W%& { 9295 9451 oy- fé%é Sieffenino G
Sarﬁ&% M G4 f’uMaﬁﬂ If" Ofr. dﬁgz‘%% %9)9}‘?1%1'@11617 em@f QMZQ D, Marini M,

esu roman international trial

Balplatslemmt S, Madswi UA: dnéstngzétand sme@emrcwtadmesmf]ﬂ@z'ams wzth high-
91: 1659- 1668; Ste feni no Gz,

riske acKfeqiNICHSTI®, INJARITIOR; Tgategn ”é(lhelﬂlg’g’" yﬂ’ﬁcef lﬁ”nﬂfﬁ’r |cﬁi onary

éw%p 1B8).dBaB IR JS00¥R093QN5; AMau.l'sn‘da'oﬁﬁh AheRBNAT, Praszynski P,
one-year outcomes of patients wth high ri sk acute

HohwlogearSH:aBedskeandt iromificaéat effervacuite thioamiiol vgiustion: prospective

oA VoS8 SRR SR  R RUS AIO rcrocarao

20@Mh%¢yz)sbostaﬁfbs¢tdm hesk failuratitfetieatsyapliabt ﬂ[asﬂﬁldt(ﬁa; onson
myocardi al infarction: prospective evaluation of the

KDys¥chpurinels t Che @MinHorgt KLy &in il Meneigh &Modevglopment and
El e ztwg OC gzjzon 0 ?%Eﬁfégl 1% ]t%‘z);‘e P %Lr\}z\P{/ C%?zgﬁfggﬁ patients

art fa ure er Sys I C-or |ast

refal@echfbi Sehiigd UIZand]Sameﬁﬂu&?Mn \ong:litian (3997]951 E66Mﬁ@7;nC’lBIS—H
DM - Devel gpnent and_  prospectiye valjidati of 3
Investigaraeapnd hQawritieespl Baredic ppier P iaanse Oétgwﬂy I (CIBIS-I): a

y I r _
i i e e T

ter mm&a@oﬂm fetle@on zﬁdim:ed ézy diueawlelcnwfffcunweirwkszos opbwidate improves

left gge%?d ﬁ%ﬁ{?&fg _fm'ql, zn%%sigl léqzocgl dzé’ﬁ 5’6’{5‘3"6’%: in AcLoa}%ﬁ.szg ]716617 "t failure.
anef;?)?zgorl 52(10@ F Moearst74L At 8 eh@RURE | @NsiptatkéaBRkulY hP@m disturbances
sel ective 1j current ‘i nhibitor ivabradine inproves

(Jain@fs tR v@noldubmléen K wndtdl ohheaeffecisnefr hagsi Icafwtw&ﬂmr@ll ischemia and
va%é mu %871 Ior?_ %’s}%gll\q’eoﬁei?i G tla; ]a)grzﬁ%thogr g%(/;lgz:t] i CUI999 55:311-7;

Bekhifit hM' diCabds bﬂWC €Hearsd amgs Bché)ﬁzﬁQh&’uc&d bl enep]erfuam induced
al . The effects of heart rate, nyocardi al ichem a

ar I&a@wzaswmﬁwrt@tqedvf hsartyeée. vA dTiorial d9S% etior rfé?drléﬁl) gathologles
I t
co%‘tl% % tala\'}sds lfafég{é)?: S%ﬁgerznte%élél}i dﬁceg%’a ﬁer@ﬁ&l@ét@l{)laemla,

by refreinguspeviallynthe (ﬂedelopmeﬁt)dﬂaﬂlw@soldrmm}etmns: endbfhelveantplications
(Bere?é %A An?ag]rovpg' %Iai “ins ]'CQI? gRetc%Saﬁl’lg e ecf of ]70we; h@?zl toigc;tee on coronary
atherosclerosis. Science 1984, 226: 180-2; Kaplan JR, Manuck SB, Clarkson TB. The
influence of heart rate on coronary atherosclerosis. J Cardiovasc Pharmacol 1987; 10:
S100-S102; Beere PA, Glagov S, Zarins CK. Experimental atherosclerosis at the carotid
bifurcation of the cynomolgus monkey. Localization, compensatory enlargement, and the
sparing effect of lowered heart rate. Atheroscler Thromb 1992; 12, 1245-53; Perski A,
Hamsten A, Linvall K and al. Heart rate correlates with severity of coronary artery
atherosclerosis in young postinfarction patients. Am Heart J 1988; 116: 1369-73; Perski A

Ollson G, Landou C and al. Minimum heart rate and coronary atherosclerosis:
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constituting a vascular risk factor: arteria
hypertensi on, diabetes, hyperchol esterol aernia, by
reduci ng especially the devel opnent of atherosclerosis
| esions and their conplications (Beere PA, d agov S,
Zarins CK. Retarding effect of |owered heart rate on
coronary 25 atheroscl erosi s¥4-Sci ence 1984; 226: 180-2;
Kapl an JR, Manuck SB, C arkson TB. The influence of
Ind&}%@b’&nt ﬁ'alltczﬂomo%@dihm a&verint el ascofairogiession ofCargitigomaseesions in
Phar macol 1987; 10: S100-S102; Beere P, d agoyv. S, .
merywith W& oeR A GEIHEEIIOB I 41V OUEH 83D <! B iJsﬁ’é’?" {5 08516 Hgidiand
UEPS G388, 9B4 q)fenff'zlgﬁla? YRRPR S @ RiSYred WOkt Fhd BRociated with
conpensat ory enlargenment, and the sparing effect of
corbrog pedyub dariptioat €irchiuher. @861 ,ef04Thd 6B2)1992; 12,
1245-53; Perski A, 30 Hansten A, Linvall K and al.
Heart rate correlates with severity of coronary artery
Cméé&ﬁ{d@ $Ed RIS art! (BteYiA YRGPAR deRE AT FlaRflerRAS k@t esplbiully from
at J 1988;" 116: 1369-73; Perski A dlson G Landou C
the aantapphtatiomlR G634 85%.at e and coronary at heroscl erosi s:
-4- | ndependent relations to global severity and rate
of progressi on of angi ographic lesions in men with
ThédyRB Rt kR thé pfaemtihdhtidh veas)te Wbt 8w cdipotieRWhidh 22 heart
123: 609-16; Heidland UE, Straauer BE. Left
ratey ediohi ase bisrultanesisly neies, saledtive adgakdonsart rate are

ssoci at.e it h n I ' (0N - .

in ERFEGAITE Rt o B S fnfo S S HegE HE KOl of s ipterctions.
heart rate in direct and sel ective manner are known
especially from the paten{ appl i cation EP 0 534 859.

Mo gpepiiispile g presqnp gvspiaarpislates iQ sAPIMIRE farBubdai n new
conmpounds whi ch reduce heart rate, which are
si mul t aneously potent, selective and safe to uge. In
this regard it is of value to have conpounds fch have
few risks of drug interactions. 10 Mre( $pecifical IR,

the present invention relates to conmpounds’of I a
(1): R§6R4 R6 /(CH2)n | (1), H,} @D,
N R
\
R7 (X)m_./— R1 3
N— R,
R; O
RQ
wherein:

- R, represents a hydrogen atom or a group selected from Cs-Cscycloalkyl, benzyl
and linear or branched C;-Cgalkyl, the alkyl group being saturated or unsaturated
and optionally substituted by a hydroxy or C3-Cscycloalkyl group or by one or
more halogen atoms,

- Ry, Rs, Ry and Rs, which may be the same or different, each represent a hydrogen
atom or a hydroxy group; methyl group; -OSO:R;o group; -OCORyo group; or
linear or branched, saturated or unsaturated C;-Cealkoxy group optionally
substituted by a methoxy or -(CO)-NR2R';; group; or Ry and Rs, or R3 and Ry, or
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MR R5 CO R9 wherein: - Rl represents a hydrogen
atomor a group selected from C3-Cr7cycl oal kyl, benzyl
and linear or branched Cl-C6al kyl, the al kyl group
bei ng saturated or unsaturated 15 and optionally
substituted by a hydroxy or C3-C7cycl oal kyl group or by
one or nore hal ogen atons, -3- R2, R3, R4 and R5, which
may be the sane or different, each represent a hydrogen
at om aid R fogethextr b @udip ma((mu)q OF .0 OPCH=CBRRO-QHOHGH-,
| i near or branched, saturated or

ou
ansBe lB‘M%@ @n&?@osmm &y Rer'BesaBp oF 6#59% eagh gemyesent ¢ hudrogen

%) BRI b SRR 6 R0 CRIBRS ot O Roand

- O REId2 Ry an@Rs, or By Ghtt Rbit@@etter forﬁ}acglte(ﬁb-l-() (RHQ)qRy- RS and

R9, _which may be the sa or.diffe

2 M3UTEEERFIISE BIRHB PCISCER R isar by eﬂ@é el ARG R 1 and
unsgldaf %eﬁa&he&}@f KLy SRR is VptiBRalRN gubs%tecp'b %ea&d more
R8, or R3 and RO together forma group - Cy

- dogﬂmnwsents a group sel ected fron1l|near or

o 2B SREh SRR b M e HROr R BBEEE o

MO §r a AP BE BradbIVAEG, - Rl Bebuld, dAR |, Wl R | AGBL(HRE with€he nitrogen

sane or different, each represent a hydrogen atom or a
| i netam wm&ﬂ@meéprm a wmonthcmrdmpych@r SRiol 8amemirred, nitrogen-

t Ogeh%%;cwhgp%gc@%le QPY oggl?y gonjt%mﬁ% Al L ar%gat&?l sraecpeﬁrﬁom O

ere rogen
conimd W) dagd hk&éreéymeybélﬁg Qlﬁtidrﬁlls’?i blhbénﬁmenil:&y Sieng n@cﬁ@hhﬂegen atoms,
hetero atom selected fromO and sai d heterocycle

bei Ry B9R onaihich wanke thegrag %;ﬂlﬁiﬁénfo paghgeBrepRat ag}gﬁrogen atom
at o{)'isa lin€ar 811‘81‘ adaie 12 ﬂéyﬂgﬁ) may be the same or
er n 57

dif ent, eac represe drogen atom or a linear
or Krraprekents @ NHaalGdy, group,

- m and p, which may be the same or different, each represent 0 or 1,

- nand q, 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.

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-

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;-Cgalkyl group, to their optical
isomers when they exist, and also to addition salts thereof with a pharmaceutically

acceptable acid.
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15 - X represents 0, NHor CH2, - in and p, which may
be the sane or different, each represent O or 1, - n
and g, which may be the sanme or different, each
represent 1 or 2, to their optical isoners when they
exist, and also to addition salts thereof with a

phar maceuti cal | y accept abl etaci d. 20 Anong the
pharmaceutically acceptable acids there may be

menti oned without inplying any limtation hydrochloric

aci d, hydrobrom c acid, sulphurig ggéﬁ, Phﬁs hor.i
Aneiberpspege of the imgeittign relptes f empppuats ef iempia (Dagherein gt rgpresents
[ ' i oG -
o CREHIBAAL RSBl B Ml BB Aoty coman
froa@ 1, 7 ambout hiomsaariddthe alal iy icdytaingetonahes 6l qabgomi atoms and is

. aci d, bepzenesul.phoni ¢ acid, canphoric. acid, .panoi¢....
lindG o DrafCBec 5 PR GRBBITS U BRONFE SishcPrdcHES J8 pgtion salts
the@bf WIE a PRESEREURANS AEdPRAbIEIAL €S to conpounds of

formula (1) wherein RL™ represents a hydrogen atomor a

i near or branched Cl-C6al kyl group, to their optica

i Somer s n.they exist, and also tg addition salts
AngiiEratretBF i ol P RnePy R B o et RS o R amd
Rs, ANt ayasPRet safife dh@fleRWE abld Repiékat £ $yl@g60aTRUBES 10fear or

formula (1) wherein Rl represents a C3-Cr/cycl oal kyl

bragehsdpsapiratad oy ansssirpied (Cat Goplkoyy erpyP\iiePEOR 10 Méerein Rio represents

CYC | kvl ' i NS A .
N T SO P S A S, i
to addflionSaltd theeaf with alphamedeedticatlp atdepiablecgeid.cal i somers

when they exist, and also to addition salts 5 thereof
with a pharmaceutically acceptabl e acid. Another aspect

[ ti r : f I
Pl YL ey L R o el |
di fferent, each represent a hydrogen atomor a |inear

or branched,. saturated or unsatuyr d - | | coxy
Angihgi gspet of Y BURA é?laﬁefq?%noaaﬁfse%éﬁ?&% éﬁfjg@%ﬂ RE, Rs, Ry and
Ro, Nt R nldy B tiiefdnfites: BgfeRindDRER képredett Ehﬁlﬂfog@ﬂta:hﬁﬁ'or a linear or
i sonmers ‘when they exist, and also 10 to additjon salts
branttedeseturwiet or ampdaratedceuCiadiedxly\erewrs dp il eptigel gomers when they

Preferably, .R11 and R 1 ch.represen [ r
o) SR B A b R A Ao S
invention relates to conpounds of formula (1) wherein
R6i R7, R8 and . _
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
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.
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R9, which may be the sanme or different, each represent

a hydrogen atomor a linear or branched, saturated or
unsat urat ed Cl- C6al koxy group, to their optical isoners
when they 15 exist, and also to addition salts thereof

wi th a pharmaceutically acceﬁtable aci d. Anot her aspect

of the invention relates to-conpounds of fornula (1)
wherein mrepresents 0, to their optical isomers when

Anéthe@yaspadt i theaimdemtidoretatesad dompomds alf tferniuie (B ofhevdit Ip rapresents

har maceutj cal |y acceptabl e aci d. ,Anot her,. aspect of the.
1, fonthert orfisal aomeEs w%sn éié%&ﬁﬁﬁs"mgf al?%ﬁwﬁéﬂlml)p Sa\ﬁh éleeé?%h with 2
phe SRR HEA cc%ﬁﬂﬁegagﬂx represents CH2, to their optica
ent

I sonmers ey exist, and also to addition salts
thereof with a pharmaceutically acceptabl e acid.

ot her aspect of. the invention rel.ates to.conpounds, o
AngF RIS OL SEARATPR TP i 86 PR g el OB P S crogen
atonSR Bl aVBEPrah IRV @XCSlkyl 3RshpaRs Rt R, afdRY | WhicE MalyDe the same

thereof with a pharmacéutically acceptablie acid. -7-

or Aiftirérdy eadpeeressht tahbydmgemttosh ared dinssr 105 karghedngyupfed or

BT B SRS, Rt FPIESSRE 8, vyl g 1 e S Sl

eachh@pReéntW hihddgerd AtniTRe eUlih€@! drybragdhed! sdvnatedCordunsaturated C;-
Anot her aspect of the invention relates to the

Coadlempycaipis TvRIERSEREs B1 1 repesni it andd wpeseeh. toghejt gpHicst isgmers,
inear . br - ) and R5,
and JRER agllioB PR ER g i E B Phac By o Bepyebibac® 2T 3
hydrogen atomor a |linear or branched, saturated or
unsat urated C - C6al kox roup,. RG, R7, R3 .and R9, which
Anglipr 35peetiod thefprucion s pes Feile ?Olloé%w%w@é%m a
hydrogen atomor a |inear or branched, saturated or
Unsaturated C- Coal koxy group, in represents 0, n
r-e pNe§ 8t dimettmmgbipyd efgr 2¢lent s, 3-ttien- Tyl imethypit-B-« AB8-dimethoxy-

ohamidbetreeeuPy e depraare st S maftel RO RR e s
i nV@%’ld.aP DohRALES alse alibioh QblkOiNeRST Wﬁ@%ﬂh@ﬁaceutically acceptable
N-{[3,

3, 4- di met hoxybi cyclo[4.2.0]octa-1,3,5-trien-7-yl]ne
t hypgid3- (7, 8- di net hoxy-

5 oD BRI by A R YRS Wy B
sal 12 4 hestealdwi IH-3obepbaepmcel)3aaopsopan-depniab)l e ik5  optical
act (ijs;omers, and also addition salts thereof with a pharmaceutically acceptable acid;

- N-[2-(5,6-dimethoxy-2,3-dihydro-1H-inden-2-yl)methyl]-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-ylJmethyl } -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-yl Jmethyl}-3-(7,8-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;

- 7-{[[3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-oxopropyl]-
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N-{[ 3, 4- di met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-tien-7-yl] net
hyl }-3- (7, 8-di net hoxy-
1,2,4,5-tetrahydro-3H 3-benzazepi n- 3-yl ) - 3- oxopr opan- | -
amne, its optical isoners, and also addition salts
thereof with a phannaceutlcdily acceptabl e acid; -
N-[ 2- (5, 6-di met hoxy- 2, 3-di hydro-1 H i nden- 2- yI)nethyI]-S

- ( TnBetignetihennetR 0} bicyclo[4.2.0]octa-1,3,5-trien-3-yl  dimethylcarbamate, its
1,2,4,5-tetrahydro-3l-]-3-benzazepi n- 3-yl ) - 3- oxopr.opan-
| - aticel 15%@53%/@031% additig salféafh«tregft\ﬁléh ééﬁ)“ﬂw%cﬁu%%ly acceptable

crrglaceutlcally acceptabl e acid; -

a{ 4- di met hoxybi cycl o[ 4. 2. O]octa 1,3,5-trien-7-yl]nme

thyl} 3- (7, 8-di net hoxy-

2,4,5-tetrahydro-3H 3-benzaze
Th% BFeSALY INXFRtHE, @%tgs Gﬁatﬁoc%\mf?%ﬁé?f %eaﬂ‘ép%fﬁ‘é ﬁo%%ﬂpaﬁnds of
fonglgiia C@, gt&%g%ﬂwak&nﬁom%fma ipal Iy acceptable 25

N-([ 3, 4-di net hoxybi cy&ko[ 4. 2. 0]Jgcta-1, 3,5-trien-7-yl]ne
thyl }-3-(7, 8-di pet hoxy-

1,2,4,5-tetrahy8r.- 43
mne, its optical i-
thereof with a phar

pi n-3-yl)-4-oxobutan-1-a

i@l so a )tlon salts
accept able acid; -

et rahydr o- 3H 3- benzazep

(nethyl)an1no]nethyl}b%cyclo[4.2.0]octa-1,3,5-trien-3-y
| di nmethyl carbamate, its optical isoners, and al so
wherdihi R4, 8n, BedndR+ dre peddfingd for farmpidalaceut i cal |y
acceptable acid. The present invention relates also to
a process for the preparation of conmpounds of 5
thcﬁrlmﬂ ctebto aHydfddeAdioh64btidn EQPRRIUNAE ceh é@ﬁmﬂf@m{m I0):
b% NH(IEhtyaOt‘c:{'e B RO V\heranRﬁ R% Q )
are as defined for foReula (1),
hydr ogenati on rﬁactlo to el

(111)y:

owhich is subjected to a
the conpound of fornula

NH (1,

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

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

Rq

NH (N):

Re

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

which 1s reacted



R6 0 R7 1 NH (111), R8 RO 10 wherein R6, R7, R8 and
RO are as defined herei nbefore, which is reduced to
yield the compound of formula (IV): R R7 1 NH (1V),
R8 RO wherein R6, R7, R8 and RO are as defi ned

herei nbefore, which is reacted -9- either, when it is
desired to obtain conpounds-Bf fornmula (1) wherein m
represents zero, with acryloyl chloride to yield the
cONMpRrerdwRdn i aF dudired (O\thanR‘éomﬁﬁmﬂs oRBrintla (Mhelieetin nRespresents
R7, R3 and RO are as defi ned rehnbefore, 5 which is
subjzeet with peryioyé eigriflniy yield dha eompound ohfumisdYdd of
formula (M): RsgR4 RI\ (CHz)n (M), NHRS

j?@{_ »

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

5 which is subjected to a coupling reaction with a compound of formula (VI):
R5
R,
R, (CHy); VD,
Y .
"R

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

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

(I) wherein m represents zero:

10 °

wherein n, p, Ry, Ra, R3, R4, Rs, Rg, Ry, Rg and Ry are as defined for formula (),

e or, when it is desired to obtain compounds of formula (I) wherein (X),, represents



Rz wherein n, p, R, R2, R3, R4 and R5 are as defined
for formula (1), to yield the conpounds of formnula
(la), a particular case of conpounds of formula (1)
wherein in represents zero: RS R4 (CHA RS R7 NN R3
0O~ R Rz (laJn ORe 10 RO wherein n, p, Rl, R2, RS,
R4, R5, R6, R7, R3 and R9 ad@ as defined for fornula
(I), or, when it is desired to obtain conmpounds of

f or mudraNI) withighedgané ) yielders seuad of Corm@laofVINH, Wit h
di phosgene to yield the conmpound of forrmula (VII): R6
R7 0 N-~( (VH), R0 \C Rg wherein R6, R7, RS and R9
are as defined herjeni before, which is reacted with a
conpound of \ RS R1I\ /(CH2)f (M 11),

Hx 3 N (VID,
Cl

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

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

R1\ /(CHz)n (VIID),
N
HX'—/— Ry

wherein n, p, Ry, Ry, 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:

R, ACHy); (Ib),
N R
7 X' R,
N— R,
R; o
RQ
wherein n, p, R1, Ra, R3, Ry, Rs, Re, R7, Rg and Ry are as defined for formula (T)
and X' represents O or NH,



10

RZ whereinn, p, RI, R2, R3, R4 and R5 are as defined
for formula (1) and X represents 0O or NH to yield

t he conpounds of forrmula (Ib), a particular case of
conmpounds of forrmula (1) wherein mrepresents 1 and X
represents O or NHH RS R4 Rs /(CH2)n / (11)), R N
Ft3 --< RNRz RS CO 10 Rdlwherein n, p, Rl, R2, R3,
R4, R5, R6, R7, R3 and RO are as defined for formila

(d) or, abntt [s@RERSERL Shtdn @bmbblinds b fordfula W &hetein (36), represents
desired to obtai n conpounds of fornula (I) wherein (X)m

r epf&ketvith gamp;bufirolacpantamyisldithe WlﬁmL@ﬁ@flf%ﬁwl%@g) the
compound of formula (IX): RS R7 N(IX), R8 ROH s
wherein R6, R7, |R5 and RO are as defined hereinbefore,
5 which ig oxi d ormthe conpound of formila

N (IX),
OH

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

which is oxidised to form the compound of formula (X):

Rs
R, O
N
Rg
Ry ©
H

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

1 and X represents CHj:

/(CH (Io),

R, R
R2
R;

wherein n, p, R, R, R3, R4, Rs, Re, 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
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R7 01 N(X), Re O RO H wherein R6, R7, R8 and RO
are as defined hereinbefore, which is reacted with a
compound of formula (VI) to yield the conpounds of
formula (lc), a particular case of conmpounds of formnula
(1) wherein in represents 10 1 and X represents CH?: 5
RQ Rs (CHz)" (le), R7 RB&- N Rz OO0 R8 RO wherein
n, p, R, R2, R3, R4, R5, R6, R7, R8 and RO are as
froffl &btiogs dove fopmewuk ﬁle(sgn)lthes@' Ineerojetiiatea lof formaitae (& 1Y emdr(k/ 18§ or by

th f
R g P Bl P RS K o
knq%»)ﬁ‘ﬁ&ﬁ?ﬁfhﬂe&hﬁé”e‘j' ates of fornulae (VI) and (V1) or

y

resolving racemc fornms of the conpounds of fornula
(1), in accordance wth nethods known fron1the

El( k%ﬁﬁsﬁrqgé & gﬁr\rfpglgtijqu]ls E@@NI gﬁ)gpg:tql)o 2L 9K N cyclic

nu&'?1 g%egfdgﬁhag) channels The bl ocki ng of HCN
annel s caused by the conpounds of the invention
Thab]lookwag pAHONatlaanels caused by the compounds of the invention allows the latter

to be used in curative or preventative treatments for any pathology in which the activity or
expression of HCN channels is degraded and abnormal.

Said compounds of the invention may especially be useful in the curative or preventative
treatment of pain, in particular neuropathic and inflammatory pain, bladder overactivity,

and eye dryness sensations.

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
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
systolic or diastolic and whether in the chronic or acute forms thereof; ventricular or
supraventricular rhythm 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
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 pharmaceutical 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-
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to be used in curative or preventative treatnents for
any pathol ogy in which the activity or expression of
HCN channel s i s degraded and abnormal . Sai d conpounds
of the invention may especially be useful in the
curative or preventative 10 treatnent of pain, in
particul ar neuropathic and ilafl ammat ory pain, bl adder
overactivity, and eye dryness sensations. The
toxfeQxBRMbisor@hrridae | nvention reduce cardi ac pacenmaker
activity in direct -and sel ective manner. The selective
reduction of heart rate caused by the conpounds of the
Ardoﬂéeﬁ]l%' qc}rﬂﬁ ichll cothBofiRGR! Qé&rcﬁﬂé fohthel veffiod A€ may be
useéd curatively or preventatively Tn the various
mefidneal mgie espetiallwhihobe ahatehrer atitatlehéar pral,apereaietad @srayenous,
. trigger or has an %ggravating rol e. Saiﬂ qggpou ds LY
1ntrgg1,gg§qlag|qr)§ulpwba,n891és PRS- O EADSHERC T N953 geqiar prringual, octiar or
re s@?a{%&‘_}%ﬁm%at@? Qﬁ?&g&i&lﬁ” b RRY: AtLRes, kiblin3BAINtaDIeE] 1S gelatin
I'ni"cal manifestations: "stabl e angi na, acute coronary
capsylagiraapmdes, sngtoalidrées, areginpagintnrentsatdenyal ggebrigeciahde or drinkable
eg%pcardial i nf ar tion<1§$8t infarction; heart failure
Prepiatipnsy 2e3psls; SYSM0S AR MKW ¢ and whet her in the
chronic or acute forns thereof; ventricular or
supraventricul ar rhythm di sturbances, pathol ogi es .
In adshism touthé agmpownslsafuformulp (Bkthe Pbagraceutigal gerppgsitions according to
hypert ensi on, di abetes. h r.chol e ol LA, -
theelglgfél}ﬂogl Fmmglre WL HST% ﬁ%ﬁoﬁ ﬁ‘gtf ial C%h%lgfs ﬁﬁ{gta? Sijuenty; Jubricants,
bindér¢ edisipiEBiting ag@itf) @beEbérty, @8lodrands swetsered t hei r
conplications. Said conpounds nmay make it possible to
ensure nyocardi al protection in patients at risk, in
: (VA j Wo ock.
By e o s B B ™ e
* by giddamentlaabsedisgmse sususd) nasniylpsnbigly ailldlosenglycerol,
accompani ed by. sinys tachycardi a. The present invent.i on
* REIT4PEEE] S0 NG lPmiEats 1 DBnfiosPEPEnTL Ghy FArHE sl
i Lhgr edi ent a conpound of fornmula I, or an
g@ﬁ?ﬁ?%ﬁggg?ggthereof with a pharmaceutically _
+ acclepdab| e awhidjun nsibeatbi maghesiviny gilicagh estaichmeelatin, tragacanth,

har eutically accept ahl ipert..ngn .- 13- [
Brethireanttse Rty FREPEHEM oL b AR b RiOE

+ GOOBRDREdrhANSaRmE0Tgh) 8lgifc hdig ahditesidian shlfefferveByenbmixtures.
menti oned nore especially those that are suitable for

oral, parenteral (intravenous, intramnuscular or
Th% g’%fﬁ%ﬁ%gg I%? %2(:)1’(1:\(16{) glrrg}eéfri)ént L b Emas r(f’} N&e ph%?a@olzuticﬁle Ec;rﬁlgosition is

preferably from 5 % to 50 % by weight.

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

techniques (infra-red, nuclear magnetic resonance, mass spectrometry).
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5 respiratory adm nistration, and especially tablets or
dragees, sublingual tablets, hard gelatin capsules,
capsul es, suppositories, creans, ointnments, dernal
gels, injectable or drinkable preparations, aerosols,
eye drops and nose drops. In addition to the conpound
of formula (1), the pharmacéfiti cal conpositions
according to the invention conprise one or nore
TheSXEhaRhtstt Sequiibe die prepasatiomadf iasrnidiatendfsynthedis.i cant s,
10 binders, disintegrating agents, absorbents,
col ourants, sweeteners. By way of exanple of excipients
. i.ers, there may be nentioned: as diluents :
éiﬁ%%@%%@j dextrose, sucrose, mannitol, sorbitol
BINA&D | ul ose, glyxéistdiphengiphosihingelnt'dinapsihlyl ca, tal c,
stearic acid and its nmagnesi um and cal ci um sal ts,
TL%onethyIenetépgaﬁrgn?gguggmanders :al umi ni um
M i cate, magpessinSifolAahRle starch, gelatin,
tragacanth, nethylceéellul ose, sodi um
DMSH boxynet hyldiekthyl sdmhoards pol yvi nyl pyrrol i done, as
di sintegrating a nés . agar, alginic acid and its
eqsodiun1salt,‘%??%§@ scent mxtures. The percentage of
IR active ingredpgptedf formula (1) in the pharnmaceutica
conposition is preferably from5 %to 50 % by wei ght.
PEGG0The usef ulpolxssadeney alyrdlshaites Pai Hgrass PALCHgE wehght of 300
/miight of the patient, the adm nistration route, the
M3t ure and severity of the disorder, and the
TH&dM ni st r at i astrafydesfyraassoci ated treatments and ranges

fromO0.5 ng to 500 nmy per day in one or nore
adm ni strations. The Exanples that followillustrate

IV ent-k Ay; £ Ahs- Afethyl]-

PR R R e e o
ambust omary spectrophotonetric 25 techniques (infra-red,

nucl ear magnetic resonance, nmass spectronetry). -14-

The Preparations describe the preparation of

bt -& &gl iyt hBRlslo[4. ADRscRIL 35 PRese Bl NAP
ﬁgggﬁgig?g%gégﬁ%nylphoégﬁ?%o){l,IP{binaphthyl TLC

thi n-1 ayer chromatography 5 DVF N, N-di net hyl f onnami de

24 g\(/? %imr{)%t (I)qpﬂrm%gl/ er?&iiig Soured 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
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-Dimethoxybicyclo[4.2.0]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
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
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eq. equivalent IR infra-red PEG 300 pol yethyl ene
gl ycol having an average nol ecul ar wei ght of 300 10
g/ mol THE tetrahydrof uran PREPARATI ON 1
[ (4, 5-D met hoxybi cyclo[4.2.0]octa-1, 3,5-trien-7-yl)-nmnet
hyl]- amne Step 1 :
8,8-D ethoxy-2,3-din7ethoxyb$tycl0[4.2.C]octa-1,3,5-tri
ene 15 24 g (107 rmmol ) of bronoveratrol is poured onto
filtr@tich, 3 (adfngsnwith )I5ankqf)waér sediymeaim decuoj theldesired gfoduct is
tol uene, followed by 25 g (215 nrnol/2 eq.) of
collgcted.dj et hoxyet hyl ene. Heating is carried out at 80C
for 4 hours 30 mnutes; cooling to -10C is carried out
and 50 nmL of water and then 50 nL of toluene are
Steipd ursdDinverhokpbicptie/del0/acta-bdpdrienéd/and t he aqueous
phase is extracted again with toluene. The conbi ned
tol uene phases are washed with water 20 to neutral pH

To 878 Af%.4 RRib1F NGR PrERUBE. colliRuh& ShspefdddSin 138 mL of methanol at
chré%gtographgd OVQ% 60%%9 g?% silﬁ%a (el uant:

0°C2th®td isr asided.hiavies, aver §imingieshs2d ¢ (3t mpmaly € sodigpelprobydride.
5:Di t hqoxybi cyehoL4. 2. - -4d4 en-

sy T8 DRI LIS e 40 600 B v
extiaBted 20 titfles GFithTHBO nhiheyfedietleronrdtiee Ble vbmbined Mrgapie phases are

hydrochloric acid solution. Stirrjipng is carried out. at
wasdinthi iee vath H8mgby af orater snd 1@@‘1]0({“,63 VI TRENESTS sulp%ate and

Coéﬁﬁ&ﬂ@@%%&ggp&(g£ﬁ%%ﬁP%a%evaporated of f. The white nass

al ne aken 50 nL of water and stirred for
1 hour at 5C. After -15- filtration, 3 washings with 15

nm. of water and drying j uo, .t desired product is
§I€E&I-’Igelé’toéﬂ’??:é{“g’ﬁe"govblf%}p&%@f‘ff&?{/’gi@g@@f%[ 4.2. 8]
octa-1,3,5-triers-7-ol To 4.73 g (26.5 r cool) of the
precedi ng conpound suspended in 138 nL of nethanol at
4.55 HO2ASememby afi ded preceiding, compound, nilfite 458, mmqe)/1.8 eq.) of

(31, 0l f di i de, f ol L
oS B 05 PRI At S o
eth¥@i@MmeaRE at RETx BXLIRREELI0 ikt ANk tcbolld}) thid inedluble material is

di chl or onet hane. The conbi ned organi c phases are )
filtered through a frit and rinsed 5 times with 50 mL of ether. After concentration of the

filtrates, the residue is chromatographed over 550 g of silica (eluant: dichloromethane) to

yield the desired product.

Step 5 : 4,5-Dimethoxybicyclo[4.2.0] 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
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 mL of Raney nickel. Hydrogenation is
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washed twice with 50 nL of water, and then dried over
magnesi um sul phate and concentrated to yield the
desired product. 10 Step 4:

8- Brono- 2, 3-di net hoxybi cycl o[ 4. 2. 0]octa-1, 3,5-tiiene
4.55 ¢ (25 3 rmmol) of the preceding conpound 11.9 ¢
(45.5 nmmol /1.8 eq.) of triphenyl phosphine and 10.05 g
(30.3 mol /1.2 eq.) of tetrabrononethane in 150 nmL of

car@ddnBiit &" embiead %mpafah[refdlldXorﬁmﬁryZpﬁms f&06 rhontst 33@; minutes. The
After cooling, the insoluble material is filte & .
mixtie g glnﬁnaﬁmrf:& aier Frhisotinssd; Wibanciang! Bed fpncpiraiendp yield the

d ncentration of the 15 filtrates, the residue is
%Q%%ggdﬁggraphed over 550 g of silica (eluant
Q|chloronethane) to yield the desired product. Step 5

PREPARA RION 3.4, -Methopybicy clyl$ g dlocta-3.363-frigns iyDmethiylizsming
rile 6.0 g (24.8 mmol ) of the precedi ng conpound and
8.64 g (32.2 mol /1.3 eq.) of tet-abutylamoniu m

Steg ¥ adi- @g5-Dibro2bphenypi2-Fiieogrepatenitried at  anbi ent
tenperature for 21 20 hours. After concentration of
the reaction nixture the residue i s chronmatographed

To @Y @J (4530mehof .25dq) Seeup Al Watide dm:inmJ GBOREhHIANS eql) @f tert-butyl
yi el d t he eS|re§' product. Step

nitrfite 4308 ﬁﬂmlhé%%unql)esﬂl%[ﬂu )20’©}1@"¢koalt11163m54¥5r indly Of acetonitrile, at

am 18#2%31’% abfrg,s ereTlo o&%%ﬂg&%&i?ez orv?rﬂg h)o g%&ﬁﬁ%#ﬁgf 2,6-

dlbmh@hmrm@é@wedrrﬁslaanﬂm of hegteniaile. @tch:iagl 1s?czrﬂne<bbu1R&m eyfurther 1
ni ckel . Hydrogenation is -16- carried out at .amb

hovregatban Ffénﬁ?ﬁﬁu@v amhﬁwey the essipemighress Rotied 1 9 1 e of 20 %
aqd@oﬂé"f}ﬁﬁbcl%[ﬁﬁ HJIES dh%: a ofid J‘?ltla%é gd eﬁi”a%fed%ilﬂ'l Ecﬁuene and the

rnse centtrated to yle
corieiaed edu@feOplhasés aﬁREEM&RA'RNﬂNaQueouS saturated sodium chlonde solution.

Al mcoragobying desigapsacigl Babrin gt S3ud g TbNihE step.
propanenitrile To 62.4 g (464 mnol /1.2 eq.) of cupric
chloride, 76 nmL (580 mml /1.5 eq.) of tert-butyl

rquﬂrjtk6éhh@d@@hmu067qﬁﬂ%wﬁﬂés/19 eq.) of acrylonitrile
in 475 nL of acetonitrile, at anbient tenperature,
there is poured, dropw se, over 1 hour, 100 g (386

ThEPRIcYdiff cEmPourdi iDUREHIRE 1n T0GhE 90hoetid abid. 88 (1.04 nnﬂes/z 7 eq.)
acetonitrile. Stirring is carried out for a furt

he
of powHered zinc arehaded alleppencat dieexoliiamt 9ens Chdevedopst rigHly. Afie
lh%]urx iy E:gntﬁcsc, Hq%u{eggud N @trbre! fstﬂo%ré?f o %g 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

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

and then the ammonia is allowed to evaporate off. The residue is taken up in 1 litre of ether
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aqueous hydrochl oric acid solution. The aqueous phase

is extracted with toluene and the conbined tol uene

phases are washed wi th aqueous saturated sodi um

chl oride solution. After concentration, the desired

product is obtained and used as such in the foll ow ng

Step. Step 2 : 3-(2, 6-Dibdfonophen)7l) propanenitrile

15 The precedi ng compound is dissolved in 1400 niL of
andagigtdde tRciselid 68 filrefed. OFf amdl @issed. Witlegther. Aftepowmtentation of the

zinc are added all _at .once. An exo%gernn 5 8@# . )
conghined dHiates.o ey residuceris qhrppatogiaRhed AVSEL 2 KéeOk lliqai fvant:

of ice. The aqueous phase

(hdg%§%#%§ﬁ5ﬁ§%g§??ggggﬁaaﬁbﬁ&% litre and then 500 nL of

tol uene. The conbi ned tol uene phases are washed with

agueous s ra odi hl ori_de tio After
Sle.@gr-i@effﬂofwé 165#0}1e‘2€focﬁby?ei iy 7.@”2‘1%?@ ggr aphed over
silicato yield the desired product. Step 3 :

2- Bronobi cycl o[ 4. 2. 0] octa-1,3,5-triene-7-caryonitrile
To 1758gg(3éazmnnhod>ﬁ thef prichesting eomgbwnyl soABSURE 9fnetb@gldat ambient

dde d 1
e Bt L B 2 B TR v
dis§dredrigfib 5106 WE‘@? RMRIMLAs cdrfied babt 1@1‘11011r§, asitl elppetle bthanol is

adding 102 g (4 eq.) of solid ammonium_chloride 25 and
evaphratedt ofé lakitnn ohvater &5 addedyvibe ageeony apase 4t waged twiggewith 250 mL

of %tﬁ?srlr glgde the celagngltlo to S]ﬁ‘} ;} % ol egd 81;1 0}1cl:er]1]1£rg§ar}grdﬂochlonc acid.
Th@%k&[pnaﬁ:f fcﬁﬁleﬁ ag Cfﬁﬂ&terdatbﬂf Oﬁn@ﬁ Wile watcﬁrmldntmhdf td yicht €=, desired
e residue is chronatographed over 2 kg of silica
prode¢tuant :  di chl oronethane) to yield the desired
product. Step 4 : 2-Bronobicyclo[4.2.0]octa-1, 3,
5-triene-7-carboxylic acid 5 To 75 g (360 ranDI) of the
Steptse @ Bynesbrayoloyid 2 i0fo 373, 3d-triat-7 ol raholmerbyl-bdridifprtooxazole
tenperature there is added a solution of 38 g (612
1.7 eq.) of potassium hydroxide dissolved in 125

79 gi(mf R £ th&Bfebetiih § BorhSorlant 89 quuw fr@kol16 itfymsl. ,|-Affethyl-

hen t he ethanol Is evaporated o 1litre wat er
2-hygraaxgretbsllamiteeina 3t ouds Obhﬂg@e pre Mk deigetliir c Eheymixfupess hepted at

140G B B ep IR A5 bl RPN b PR WA e
allPREEItH dodl CarfdOkfiBihgl 8t fanlti@ e@npbfature i i9 Sﬁldmmlﬁdfd Vet ght. The
and dried to yield the desired  product

preipitateBibinh sbi&yrer dpssertiatlyobe slaptingcid) p rf}”@Fed Fos 2 2pd washed with
toluen%l. ﬂlee éMﬂmed ﬁﬁrage's YL RRE A% Eo yield the desired product.

Step 6 :  [7-(4,4-Dimethyl-4,5-dihydro-1,3-oxazol-2-yl)bicyclo[4.2.0] octa-1,3,5-trien-2-
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
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
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79 g (348 mmol ) of the precedi ng conmpound and 39 g (417
imol /1.2 eq.) of 1,1-dinethyl- 2-hydroxyethylamne in
800 nmL of xylene are m xed together. The m xture is
heated at 15 140C for 6 hours, carrying out azeotropic
entrai nment of water. The m xture is then allowed to
cool and stirring at ambi ent8tenperature is maintained
overnight. The precipitate which is forned

cont@®9eRttb ablath thb desitedpiodi@t, adiieh) isiused dslsuell mdhohéxt Snp.
washed with toluene. The conbined filtrates are
concentrated to yield the desired product. Step 6:

sk AT 0, SR g o

(dlphenyhnetl|ylene)an1ne At anbi ent tenperature 48 ¢
t
1 17rﬂr€§‘|bP‘1t 174 léfal(l)’l))l)é)g %ﬁgﬁr{g 3 %Ig&%)ﬁ(é)o nﬁ(? 94%) BE 05 gtflf(léfontammg 200

anSP!: (ng 1&fl Fl)lgﬂlfmcd hm@air‘l: ek IR for 1 hour 30 minutes. The solvent is

tris enzy ene-acetone), 3.2 g (5.14 rmmol /0. 03
coneentjatalf toBthdARasinom? 3ng) tKthﬂtﬁitﬂrmbllsl 1akén le?qlll) léfhtgqsdq)ﬁjmater The
tert-butyl at

acgpuEEes? & BARCH SHEnAEL ot B PG Fpp e and

thert ex@itked @th 2then OAMi& drifidi VBr Hagneivhd sdplefle andEorReiitEation of the
st oppi ng heating, the insoluble nmaterial is filtered

compfinecetherbdphagBChe dered peoduict iscatlectsds t hen - 18-
concentrated to obtain the desired product, which is
used as such in the next Step. Step 7:

SteB BATIHPDBITY SlcRi[4 2 2] 841801 35-Irideb7-tdrbenic teiiar boxyl i ¢
aci d ethyl” ester 117 g (about 171 nmol) of the
precedi ng conpound in 2400 nL of ethanol containing 200

In tﬁ‘g Srgfdgsgﬁg CRY Lt @g_?] panly W O%ngelﬁfa?edrs%whﬂﬁg gc1ti%e %oured into

i nu 5 concentrat ed
11 g 7 masiyl of hhe padceding| cansponad esaspepdéd il 280 [k r(rfswaif:r whilst

h h hed h
mafiaise 85 ?@&%%ﬁ%@%@?i&%ﬁp“@i}i@n%ﬂ ol g 8t SnC 1 carried o
an )gvéxﬁﬁ ﬁl% b s6fuB6H of 4368 (63 r3yﬂnﬂﬂ>l/@\4eé Y08t Atrite in 25 mL

at e an concentratlon of the conblned et her ea
of pzh‘as éspourérbinddrepwisd; pirgug ét carded o] for 6 aninutes ap0%- and then, over

o SRS e el R e, TSR RPR g 5
1m1%%oﬂ{?@ln%(¥ PbEEbppbt ﬁﬂ}bl{alt@péiﬁ:hliifdﬂi’[élrpm{?ﬁﬂi df1IG aqdebug s(ll]'»ﬁuﬁc acid

_ . the precedin nmpound suspended in 220 ni of.
is peatred in duapwise. Hegting &i ﬁgs thea qag#ﬁsfgwgt for & hgwt & ti’S@ stirring is

came8 oup gvén%gﬁp gtuémﬂleme&pgﬁtég iR &fyef)ﬁseﬂlagéﬂs extracted with ether,

the combined ethereal phases are washed with an aqueous saturated sodium chloride
solution, dried over magnesium sulphate and concentrated. The residue 1is
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

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.
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and, over 15 mnutes, a solution of 4.36 g (63.3
nmolll.1 eq.) of sodiumnitrite in 25 nL of water is
poured in dropwi se; stirring is carried out for 5
m nutes at OC and then, over 15 10 m nutes and whil st
mai ntai ning the tenperature bel ow 10C, a sol ution of
144 my (0.57 nmmol/0.01 eql9- of copper sul phate
pent ahydrate in 166 m, 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

Stemi@r AilMdethoxybicaetpfeht] actrpériarighe’-crHwxatifous phase is
extracted with ether, the conbined ethereal phases are

washed wi th an aqueous saturated sodi um chloride 20

To 50 (A1 @ifhol st Bl peacedingrgnpsindrirss plladETHRMt 0°C there are added,

concentrated. The residue is  chro Pg%raphed over

drogE, 470 1T CeHL AP ERROR RN N Gfeied o gy smbient

ot fo th Tl
bbb By FET RS By DRF A SragoBBR Jf ot i T s
phad€iisl aadtﬂayded exsitlereﬂ@l gadeBiBe. niid combiret eongrisic epptiasgs are dried over

conmpound and 8, caesium 25
magnesRigh stphateansk nigﬂ‘?q(trat%fto @?%gﬁé%mﬁegrﬁﬁ?fﬁﬁf e are heated

at 130C for 45 hours. After filtration and

concentration of the reaction mxture, the desired
Steptl & due@- Methaobiopdp £42. 0] dcoa-1 St efyienty-yl) methanamine

2- Met | i oxybi cycl o[ 4. 2. 0] octa-1, 3,

5-triene-7-carboxanaide To 6 g (31 mml) of the

1.3 r1ﬁf3 ediTImeRMBosy I of Boﬁﬂeﬂhn@tﬁylﬁlphﬁe aire Peiteied@paise, over 10
added, dropw se, 120 of 28 % anmmoni um hydr oxi de.

mitgites fritn§.87<2 @t mied) qfabe Bteceding earrpoung dhplapd e Bl of THE, at
amﬁygéf Fr{}l%g heg}ldttﬂgn ﬂ-«gé gsat %5%95%&5& &Itffo}' 94 Bﬁ@rs The mixture is

€ agueous hase is extracted wt

broagkt BdcR -to Eﬁﬁ)ldﬂﬁ ndahpeestucy; galsjected trasdsolpsie using e”dS m&eqif anhydrous
magnesi um sul phat e and onc ntr d to yi.e
megheapk ayl lgﬁaggbﬁg@m agtr er evapora t1on the remdue (0.99 g) is

chr])m(a %@%éﬂg'cﬁ ni &(53%1% fﬂlﬁ@i @Iu]ant3 drhidré@Ethdne/dthaBRbidhonia:
95/5(‘.0 nie- ytleldeet fingt ﬁabtphl dfethar@smﬂ.lpmductcamdpmp@gr fragtion qfpthe same

m nut e 0. 87 t he ecedin
ProdupB R ot i P aippgrabitf, RhG EGhRE vith ethanotc
d1eﬁ¥aechéﬁ M@ banstrh N, PRAdeB 8n addiffeMal i ctiar ofitedldeittd paduct.
hours. The m xture 1s brought back to ambient

tenperature subjected to solvolysis using 7.5 nL of

Ao T2 DR AR R LR TR P s b
chr omat ogr aphed on a columm of 50 g of silica (eluant:

di chl or onet hane/ et hanol / anmonj a:
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
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

the aqueous phase is extracted again twice with 500 mL of dichloromethane. The
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95/5/0.5) to yield a first fraction of the desired

product and anot her fraction of the sanme 15 product in

the form of boron conplexes. That latter fraction,

after treatnent with ethanolic HCO, and then acid-base

extraction, provides an additional fraction of the

desired product. PREPARATI-ZN 3:

7- (Am nonet hyl ) bi cycl o[ 4.2.0]octa-1, 3,5-trien-3-0l Step
combined organic phases are washed with 600 mL of water and then dried over

3- Hydr oxybi c Qlocta-1,3,5-triene-7-caybonihile
mag@smmgs p%}l;@‘@ équﬁ%]rtl)atlgn and concentration, the dese{red product is obtained.

3- met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-triene-7-carbonitrile
di ssolved 20 in 1500 nL of dichl oronethane are brought
Step 9 : 0GAmTnsidhd)becyclogh 2 dfisteat ], 3d7-opant- e, over 1  hour 15
m nutes, 863 nL of a 1M solutlon of boron tribromde in
d|chloronethane (863 mmul /2 eq The m xt

To &Iolga(\ﬁéd mpobeeheeseding rtl@ﬂ%%wwid indr é%la?ﬂ%thanol 170 m.
Uiflhlhea) Hnlof tHEE ok RIAUINI MR Gk AUEH 1o @RMlion is

) poure irring is carrie
canflélf o0t Ninfbiére Se@dperatiibs enitt ot(hmm lp&tssme untih dlepﬂla@e‘scad{rvelume of
separated and 25 t he aqueous phase tract agai n
hydeogeaehasi beensebsopedof Thi BB et ngﬁef?ﬁ SWRB e q‘é g with
me%&%’}n&ﬁi iPBERERAES1ARAR %evﬁegﬁlecﬁgguﬁt of water and then
d over magnesi um sul phate. After filtration and
concentration, the desired product is obtained. Step 2

e RS e bR bR s R ST )

in 170 nL of nethanol and 170 nL 5 of 7N ammpni aca
Th{?r&%@ﬁje L NGE &affeCaddfiele BorBlu®f ofPREYrafibit KEIbut starting from 4-

drogenation Is carried out at anmbient tenperature

methodyticytila{dr)0]petedslf-¢riamat i-¢arbdmatrilbieor et i cal vol une of
hydrogen has been absorbed. The mi xture is then

filtered over Celite, rinsing wwth nethanol, and is

PREPAIEATIONST: [{(S’-EQEBx’ﬁyb'i’k:y"c 4, Q@fdc&f-d mmm%l&mm]ﬂrﬂﬁe
— 47 8- (Am nonet hyl ) bicycl o[ 4 O]octa 1,3,5-trien-3-0h
10 The procedure is the same as for the product of
StePrle paFshdxpbiceglo A 0 fcar &, 3, ﬁgrzfemee facarbonitrile :

met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-triene-7-carbonitrile.
PREPARATI

L5 Gl 3 0 Brogug oS cte ) 08 Paeraratian. 3,255 isseleg 9 dymL of

dinh ¥y ifortneRide (DMF). 2.8 ¢ (2 equivalents) of potassium carbonate, and then 2.3 mL
n% %? oxyblcy%Io[£ 2. 8(ocqa- % t?lene 7-earbonitrile

(3 equivaergs) (of @thyd brmmtlegl)d 90 mgéO@ﬁ@(ﬁ @uteqeivalente pf potagsium iodide are
ad%rdﬁif %?ﬁ%alpgn B atag %B‘S@%)legggdd’] fctrgi g%“&?v% o]h?alg the]p carried out and
thePOIVES &I HAp&afdd st uSing ANt @NapbratofliThe residue obtamed is taken up in
water and extracted with dichloromethane (CH»Cly). The organic phase is dried over
MgSQy, 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

1.5 g (8.65 mmoles) of the product of Step 1 are dissolved in 30 mL of methanol (MeOH). 30
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(3 equivalents) of ethyl brom de and 100 ng (0.06 of an
equi val ent) of potassiumiodide are added. The
reaction mxture is heated at 80C for 3 hours. Cooling
is then carried out and the DWF is evaporated off
using a rotary evaporator. The residue obtained is
taken up in water and extratted with dichl oromet hane
(CH2A 2). The organic phase is dried over 20 MySOM4,
mL fdflat( RS BmaidaidcleneBpap eslati@taid0.§ igadfR ahe Pngkelf The teacidremixture is
oil is purified by flash chromat ography, over 100 g

thers hyqlr@ger(aéqdlmmlght@qé@l@p@eﬂm/&f { dar, éllnaleph@%?ﬁéw g{'}le catalyst is

ther UG Ler s J‘ﬁ 3] ﬂ phed R 5o ¢ B&'ﬁc@ is obtamedmthe
AR b B Ol TSP GlariEy Bk SyRRRLALI

forfflaaeila- 1, 3, 5-tries-7 yI)nethyI]arnlne 25 1.5 ¢ (8 65

nmol es) of the product of Step 1 are dissolved in 30 nL

of nethanol (MeOH). 30 -21- nL of a (7N) anmoni aca
pREBUTALPIORY: YBLAR- Y Go[22.07688 31554847 -yTjifeethyl amine
—"Teatrrvn—nrxytre IS %ﬁ%ﬁthdrogenate overnlgﬂf u%

a pressure of 1 bar, at anbient tenperature. The

cat a| ere } the fjltrat
s e e B e S B Rl 2L bt neo
in the forman oil. 5 PREPARATI ON 6:

[ (3- tent-Butox¥b|cycIo[4 2.0]octa-1,3,5-trien-7-yl)nmeth
2.0vd (1&rfi%emoRtsg pf the product of Step 1 of Preparation 3 are dissolved in 100 mL of

o G LB SUE L L by LBl S gp oo

the RoRR@h A0 At B safiateld. IBD e df bﬂncﬁbﬁﬁ)atﬁdl. sﬂlfphurlc acid is then added and
di chl or onet hane (CH2C12) C‘oollng4 is carried

stirsing af SBIDLANG fRMPeSAtBeLS| BEriedhew fgh iBRurss 3hesPBHOR AL prutiaised by
ad(i ﬁorrc’ Ak gﬁdagsﬁgg ) .1§xmrct1%§1 WiE &L ngt RekhitY R ateGhd drfing over

en_a stlrrln at a I ent te erature is
MgS@;rdre daiat duqrfonélwdstbby fﬂtraiﬁw ad a]’Ble‘atlﬂ)ls oﬁﬁmtﬁlabnestediryness. A

b addi ti on of NaOH tractlon Cl2,. ..
s it RS P BB YY1 B S LR pilge (cloant
crgéf ,1009%) tgy% d?ﬁébeéété@ﬁﬂo@ﬁct%ﬁ%e%ﬁﬂ@fﬁ{ bign of the
trate to dryness. residue is obtained which is

purified by flash chronatography over 150 g of silica

Jé_?e ?@'tﬁl]f%ﬂ %5y%9[4%0}§fé%5 gﬂnze;z%.y%fﬁe‘?ﬁyﬁgm Loduct in

[ (3-tert-Butoxybicyclo[4.2.0]octa 1,3,5-trien-7

yl)niethyl]Jamne 1.1 g (5. 46 nnDIesz of, the product o
1. 1& éﬁo4€11mméesiuo§ slest produqt of Stepnd atsrdispetved i |30(n;\}£eﬁ|)nethag@1 (MeOH).

0 T, e (SRR PG Rl NBL DANRS SR 851 2B RAFesPniikdl 6 added. The

ney el are a
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

expected product is obtained in the form of an oil.

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

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

79 g (446 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

equivalents) of (12N) aqueous sodium hydroxide solution are added. Over 15 minutes
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reaction m xture i s hydrogenated overni ght under a
pressure of | bar, at anbient tenperature. The
catalyst is then filtered off and the filtrate is
evaporated to dryness. The 20 expected product is
obtained in the formof an oil. PREPARATION 7:
5, 6- Di hydr ocycl obut a[ f] -22-
[ 1, 3] benzodi oxol -5-yl met hyl am ne Step 1: Ethyl
there2rdadded BIr508Y.ql ddtizhints) beetag| dhlctofbdhatehdistivedig-iScarried out
| - naet hyl )carbaniate : 7.9 g (44.6 mol es) of . .
at 355Cefoi2 hgwrsoEhe MEburea [ seppmst, o the. enepric 3)hasesxis| washed with
¢ . ] - . 5 _ _
saedfp e IRCA! Soflipn bR bllrMgSh Hittion, agd evaporation to
dry®eps iareadagiddsgut Ofhe(ekpddtedprodoetss staelinedrinhthe faxi o wovatsploh
are added. Over 15 mnutes -22- there are added 3.95 nL
(1.1 equival ents) of ethyl chlorofonnate and stirring
.CagIm.pds, ; , st ure is
S R B G e e s Sl
saturated aqueous NaHCO3 sol ution. Drying over MgSO4,
7.5 | t30abimsledndf efiepabaddt oof tStep dr yre skissalved ciar A ethLowf . anhydrous
The expected product is optained in the formof a brom?
tetralpydrefurag. dhgsolutionsis RRURSChRRPBLY il A SpReRpipn gjomprismg 148 g (1.3
i | | r@sh. QUrrihH | carried out
emgggéﬁgfgggtggéﬁa%hgégﬁligggﬁgég%F%n%ggﬁﬁﬂgﬁJanh drou%
at 258€rfahy Hpwist Theamixtiieds dpdrotyiserhin the goldrstade usingwi’saLioftwter, 2.7 mL

S i 0 ompr.ising 1,48 .g (1.3 .equival ent
ot BB BEL A GRRE L AP i STV s Bl v aness
areSEAFikd NSt] STHeRY fak bbiied at4 2D6ff DrreddiOunisich TiBepurified by column
m xture is hydrolysed in the cold state using 2.7 nmL of .
chrogatsraphy Pyt siliO(ebEnNSEHChEth T NHIOFHe 703. Fic gipecied product is

water. . Fi.ltratipn and evaporation of the filtrate to
Ob%?VEEQQGﬁﬁ?%“%%%?ﬁ@dg%ut. There are obtained 2.4 g of a

resi due which is purified by colum chromat ography
over silica (eluant: CH2C12/ et hanol / NH4QH : S/S/Eia'

P : Br&efuPimethoxy@3,dihydre-fHrinden-dryhethyljamine
brown oil. PREPARATI ON 8:

5 élé%%g?o@) i %{%@%hggﬁb,Eyﬁﬁfdr&-ﬁ'ﬁ-ﬁlﬁé‘ﬂlz?yl)\ékéﬂiﬂné LAk Ived in 50

ml (&, Bettlhnit POxYLE 2f 3- (TN) WM eOHIRH; sdletioR-apt J0BE et efR4relyl rckel are then
are dissolved in 50 m of nethanol. 50

f s
addadoHyRFeBen dF GaTish OBt So% BIICRARESFSH e oy & ek Filration over
CeRflagd: ev'é%%‘%ﬁ%‘? B bR ffhdel B drQitss B cafridP¥§. WRY8Lsidue is taken up in 50

pressure bar, at 25C. Fwiltration over Celite and
mlevAHOI &t pmdovagheé With ¢thytaeetats; theyanaseusarhese rthérebropght. to pH = 10

B

RSN dvapBikion 3@ 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
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 product.
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20 by adding NaCH (20 9% . Extraction with Et20 washing
wWth 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- Met hoxybi cycl o[ 4. 2.0]octa-1,3,5-trien-7-yl)methyl a
mne 3 g (19 mne]) of -23-
5- met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-triene-7-carbonitrile
PREPARA THON L0 E( D3 Dimetlitiyhisicld bt. 2] oofa-h,3 BMiremBpl) metiylamine
met hanol sol ution are hydrogenated in the presence of
1.5 g of Raney nickel 50 %in water at atnospheric
SHr g r her a&ahﬁmr ®aGut Olking  2,3-
Obéﬁ@?u#%qP%A$&4 ﬁﬁg #% g%g é@%g%rg?égeto yield the s
dimeﬁmﬁyﬁieyzblqnmnotta-l,Qﬁndalamh@lb 10:
2- (2, 3-D nmet hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yl) net
hyl ami ne Obtained in the same nanner as the product of
n 94put usin -Tinf&thbydyicloy 4.2 0] dcfa-2,308-trien-7-
PREP (N 1@lene 7- gaggggltnl %LAEATI%N 11’303
3dhﬂm&2kﬂmmeTr|nethoxyblcyclo[4 2. O]octa 1,3,5-trien-7- 5
yl ) met hyl am ne Cbtained in the sanme manner as the
product of Preparation 9, but using 2,3, 4-
Obfa{ﬂeﬁehh(ﬂ)fé’bsiaﬁl\éc lf@nner as the product of Preparation 9, but using 2,3,4-
[4.2.0]octa-1,3,5-triene-7-carbonitrile. PREPARATI ON 12
tmmethoxyblcyclo[4 2. O]octa-l 3,5-triene-7-carbonitrile.
(Cycl opropyi met hyl ) {[(75) - 3, 4- di met hoxybi cycl o[ 4. 2. 0] oc
ta- 1,3,5-trien-7-yl]nmethyl} amin e 10 Step 1 :
PREPAIEAATEON-1D nZ(elyhmpy@ﬂmtlg{m[(m,aanmeﬂh@ysicyclbm 0logta-
'Jet hyl } cycl opr opane- carboxanride To 4.6 g (20 rnnol)
of 1,3, —tr1en-7-yl]methyﬂamm
([(7S)-3, 4-di met hoxybi cycl o[ 4.2.0]octa-1,3,5-trien-7-
yl ] met hyl }am ne hydrochloride in 60 nL of
Steglilchl gr(mjet e ethatybiayologh?. 0f enpdiat-tias; 7-yi meitw!} excéopropane-
added, at, once, 6.1 m, (44 mnol/2.2 eq.) of
trletﬁy %HWH@éand stirring is 15 carried out for about
30 mnutes. There are then added dropmﬁse over 40
mnutes, 2 nL (22 nrnol/1.1 e

Tocyé160pgo p@fecarhalxyldfc &k7D- %ﬂﬂ%@mtBWWélOM 2 0lpcga-1.8,5-trien-7-
n.sti.rr e
I St SR RRP 5 DETBERBR ol 14 oo
theB® afd adfed JbI¢ Ak @hes)Ed. hatle (¢4 enmelde?l eqn) dfsricthgksiine and stlmng is
mashln? with 40 nL of water, two 40 uantitjes.of
%]

canried foyt Fas cbowk 3¢ marytes: Thaxs 7o than %ﬂﬁla%drqwgé? Y ettt Bigesy 2 mL
(2? HSHS g(? Sj bt ngclopropmlecarboxyhc 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
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
temperature, there is added, dropwise, a solution of 5.2 g (20 mmol) of the preceding
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20 hydrogen carbonate solution and 40 nL of water are
caned out. After drying over magnesium sul phate,
filtration and concentration, the desired product is
collected. Step 2 : (Cycloprop);
[ naethyl )[[(7S) -3, 4-di net hoxybi cycl o[ 4. 2. Jocta-1, 3, 5-t
rim7 ylJ- methyl)-anmine To24-2 g (30 mmwol) of 1ithium
al um ni um hydri de suspended in 40 nL of TBF, at anbient
condfouh € (S0 ALTELHE, Tel @vddhyplikdatg atiefipuifae; haursd) minudes. Gboling
.qu% (20 nmmol ) of the preceding -24- conpound in 8@ 81_
to abputTfE, is catricd st ans theesaare Hignaddeds cpgtiouslys ysusegssiongl) 7 mL of
] e lo) t I ' n T
warlh B4R TR Mok ARG RO SRR nfo o e, Briming
at aneditt tefpdddurd is cafricduip anduboLthe selti anmnftitedrdoodt deer a frit, rinsing
solution and 2.9 nL of water. Sfirri t. anbi ent
with d iie T4¢ Gerabingd 3&@?8@66 6‘?}%0?11%%‘{ Wéﬂ‘q?fr?e&ﬁﬁ?@ °§P°é-
filtered off over a frit, rinsing 5 with THE The
conbined filtrates are concentrated to yield the
PREPARATIQN G ((7S)-BREPARARDIViqRI0[4.2.0]octa-1,3,5-trien-7-yl|methyl}-
{[(7S)-3, 4-Di g‘téhoq%bi cyclo[4.2.0]octa-1,3,5-trien-7-yl
] et hyl }- et hd&Y&HA®™he procedure is as in Preparation
12, Steps A and B, but using acetyl chloride in Step A

i nstead of cycl opropanecarboxylic_acid chloride, 10 |
TheRERAIRAT isON inPreparation 12, Steps A and B, but using acetyl chloride in Step A

. epzyl -1-1(79)+ 3, 4-di. xybi cycl o[ 4. 2. 0] octa-1, 3, 5-
ms{gﬁ?gﬂ‘-”}ﬁOpi}?éag‘ﬁ%%lﬁoﬁglﬁiaﬁlge c%‘ﬁ)g&%r ocedure is as in
Preparation 12, Steps A and B, but using benzoyl

chloride in Step A instead of cycl opropanecar box¥l ic .
i 4= N-Bempylein(78)¢3 fisdimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-

(Cycl opent yl S) - 3, 4- di net hoxybi cycl o[ 4. 2. 0] oc
ta- 15 1, 3, Sﬁlﬂ}e‘%@dﬁléﬁa}ﬁet hyl } ami ne The procedure is
as in Preparation 12, Steps A and B, but using

cycl opent anecar boxyl i ¢ cid,chloride i.n Step A, i nstea
The)prqss@% bwaa?‘é%%&w?i CHE TR SHF i CosEBA RRlHRER Step A
insfeBd 1 boxylic acid chloride,
msgeq/é’f‘é cu?p;?l?faélte%afl 3)?,[1(07%1) -CS,OAI;I- gi nmet hoxybi cycl o[ 4. 2. 0] oct

al, 3, 5-trien-7-yl]lnmethyl} amne 20 The procedure is as

e ERSHORLLEN b A7 PG epelad g

of cycl opr opanggatipuyt-vinReiylhagkiner i de.

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 : (Cyclobutylmethyl){[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-

1,3,5-trien-7-yljmethyl}amine

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-{[(7S5)-3,4-Dimethoxybicyclo[4.2.0]Jocta-1,3,5-trien-7-yl]-
methyl}-2,2,2-trifluoroethanamine
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PREPARATI ON 17:

N-{[(7S)-3, 4-Di net hoxybi cyclo[4.2.0]octa-1,3,5-trien-7-
yl]- methyl}-2,2,2-trifluoroethanam ne -25- Step]:
N-{[(7S)-3,4-D ni ethoayybi cycl o[ 4.2. Qocta-1, 3,5-brien-
7-yl J-methyl }-2,2,2- trU uoroacetamde To 2.9 g (15
mmol ) of -25-

{[(7S)-3,4-di neflioxybicyclo[4.2.0]octa-1,3,5-trien-7-
yl]mst hyl}amne in 7.5 nL of net hanol at anbi ent

enperature, there are added, all at 2
_fe;(_is A ABSFA, 4éefrvaeff@ﬂyltlex6&[ﬁy?|%{ﬁﬁffﬂd 3, éﬁd@tﬁ@& "mﬁlvg?]é%%%‘,
over 2 2.3 mL (19 mmol /1. 25 eq.) of ethyl
trifih Fg%%%%sﬁui Stirring is carried out at amnbient
tenperature for 2 hours, followed by evaporating to

To gr aff,gf on(-ér? ﬁa%glsoll)gﬁgf L\Z{E{iﬁg gné\,\ﬁlpﬁ ﬁ]fyﬂgh 2%5]00‘[&1—1 3,5-trien-7-
yl]lﬂgtﬂ?ﬁ GRbR 07 8Ghd o?rlﬁjetltlel?l%l" 2 QnfBient Q&nﬁ@&tﬁf e dreyAdidd, all at

magnesi Uum sul phate are carried out. Alter
onckj R ilrmLi(dfhnema/1 &) cnfdmc‘évlamﬂmﬂﬂld thére ddepsyisee @vpr Y guputes, 2.3

]
L D1 Ferolyiiocy £F G2 P BEERYREs Spg o iEd 9hL y prbien

t aturé TorlZ hd élf&wo&‘édfb}lfwap&@ﬁ thdrPesg Thb4edduaiok @fu 100
emP%Ie corr(r))ounollnof Step in 28 nn% of Teljl%mateabout Kedlpin

mlt ¢felichl eromethadeleaid drashing ydth Halb odeThyde@éonoza_plc}rgncktbgn 50 mL

/1.5 eq.) of a 1M solut] f of T

of e, sk ik R TpaterRi SBRE ol o, Ay fation and
conbBirdHok! He QedifedProdioe collected! and 14 ni of a 2. 6N

ethanolic HO solution are added dropwi se; then the

m xture is heated at reflux again for 2 hours. The

m-Xt u I R/ A s of b o
stefgss NS A DI ERRb s A UpoRRl S Rn DI FERR %

obt ai mifluleeodiytiuoekd ori de and, after treatment in a

basi ¢ medi um the expected product. 20 PREPARATI ON 18:

Nl-d{[(7S)d]§d4 D net boxybi cycl o[ 4. 2.0]octa-1, 3,5-trier-7-

t Tg ﬁ@ b th

To%ﬁ[ (7'7%@3 At (?Brrre&tq? R dumadr 8&p 11 238 er € i’fTEB Ut O, there are

oxybi c cIo[4 2.0]octa-1, -Lien-7-
added] drepwngé, }cever h@ mmutdz{) 2m_nb1(2 ]armn e €@} ofambMesppﬂutlon of borane in

e rature, t ar e adde at one
T}ﬁ?ngﬁcfgleg%gatu}gag fg §§§Wﬂw @5F%o]l§a1}°élr > andh%lﬁéiel’tsgug%gd to cool
an@wlﬂ%ioﬂ pNadoaelidropwblatoRire hdfeddropRiRe; el the lﬂ.lxﬁl(ﬂe Js heated
allyl bromde. Stirring is carried out at anb é
at Ieélmg againfpe2 hours. The mixture is allowed to cool, the solid is ﬁltere 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.

PREPARATION 18 : N-{[(7S5)-3,4-Dimethoxybicyclo[4.2.0Jocta-1,3,5-trien-7-yl]-

methyl}prop-2-en-1-amine

To 39 g (0 mmol) of {[(75)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-
ylJmethyl}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
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
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for 60 hours; the salts are then filtered off and the
filtrate is concentrated. The residue (4.8 -26- Q) is
chr omat ogr aphed over 300 g of silica (eluant:
di chl or onet hane/ et hanol /ai monia: 98/2/0.2) to yield
the desired product. PREPARATI ON 19:
N-{[ (7S) -3, 4- Di net hoxybi cycP®[ 4.2.0]octa-1,3,5-trier-7-
yl]- methyl} cycl opentanam ne 5 At anbi ent tenperature,
g) i3 ArdindtdGapligdobyer 00 g of silica (eluant: dichloromethane/ethanol/ammonia:
{b&78)13,4-dirnethoxybicyclo[4.2.0]octa-1,3,5-
98/3/p 2>t vield|the desire¢ P1oghftne and 1.3 nL (15 immol /1 eq.) of
cycl opent anone are mxed into 60 nlL of
di chl oronet hane. There are then added 4.8 g (22.5
PREFRARAITIONGY )} No{[ (2D, ¢Dintethoxybicyalp 2. Ologtir- 1,35 tatted-1-1ldn
0.86 nL (15 mmol /1 e 3 of acetic acid, and stirring is
carried out aﬂ“%hﬁﬂ@ﬁ%lFéﬁﬂ@PHPﬁre for 4 hours. 90 nL
of I N sodi um hydroxi de solution are 10 then poured in;
extraction with two 120 nL quantities of ether is then
At sabienteempernturd e g Combineddofol] G4 &-dimedwx ybicrcldHdgcta-1,3,5-

. W th 90 i, of r t hen, W t\h 90 u
el L BB Eo BRI oy P S B o i Yl e fingn® e koo 60
mLOYE HicARIANG SRS, SEeRN abee thenMidded 4.81¢ (22.5 aimandl5 eq.) of sodium

concentration, the desired ?roduct Is collected. .
triapyReRARtlydNdeend then 0.86 mL (15 mmol/1 eq.) of acetic acid, and stirring is

N- 79) -3, 4- Di et hoxybi | . . - tF -
b AT, PRSI 0047, PRy b i
thefPpRRRAah] etrakBon Mith tiéd NP0 eyiC hodntitian ofiethienst thad cefried out. The

cycl opent anone.  PREPARATI ON 21 : .
conpbingriorgsist ARAsEs Brec perkspavih Abatlaof vy ind ghengwifh 90 mL of

! i i i ' i ium sulphate.
S BERSPL YPRAL B 0.3 e, i g s sl
Afibafiidos etd caicestatiophtha desred @raiugt wicoldéeted: i f 1 i ¢

anhydride (1.2 equivalents) are poured at 0C, over 1

hour, into a solution of 2 g (13.8 mmles) of

PR%I!MA’?MN@(F'Wﬁﬂbﬂ?—?,%l%ﬁ%tﬁoﬂylﬁeﬁldyhM&tﬂ-—l%—h@éﬂ-vryﬂ]L
e 11 40 nC of I'ch .9 m, (2

or omret hane and
equi val ents) ohethyljey¢lgbutanpmineStirring is carried out
for 3 days at 25C. The reaction m xture is poured into
water, extracted w.th_dichl oronethane, dried.over
Thi giseadurs 14537 BeFPAIRIORY dof 40 88 g0 e Y Efelgpentanone.
oil. This residue is purified by flash 25
chromat ogr aphy over 150 g of silica; eluant = 100 %
PRERARAFIONZ =7psuieemethybehieyclael4 2t egtadsd.S-trienAylf or m

of an oil. trifluoromethylsulphonate

Step 1: 7-Cyanobicyclo[4.2.0]octa-1,3,5-trien-3-yl trifluoromethanesulphonate

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

in the form of an oil.
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-27- Step 2 :

(7- Am nonet hyl ) -bi cycl o[ 4. 2.0]octa-1, 3,5-tries-3 vyl
trifuronmethyl sul phonate 2.7 g (9.74 nmol es) of the
product of Step 1 are dissolved in 40 nL of nethanol.
40 nmL of a (7N) MeOH NH3 solution and 1 g of Raney

ni ckel are added. Hydrogenafion is carried out under a
pressure of 5 bar, at 25C, for 4 days. Filtration over
Celite and evaporation of 5 the filtrate to dryness are

Stegcg)a; %xl-ggm%%ér@?ﬁgic%%igﬁ(%&?gg%ie;'zﬁ-y? %E ,ztlrgl%gth}ﬂzd})[};gnate
(7- Ami nomret hyl ) bi cycl o[ 4.2.0]octa-1, 3,5-tries-3-yl
di met hyl sul phamate Step 1: .
2.7 g-(Q]a neholey)dfolidpradd of Sepll, B¢ Bissolvehin3tOyhL of methanol. 40 mL of

i met hyl sul phanat 2 g (13.8 | L

2 (AONaOB )t Reltipe fnd 3 copfoRniey kel ate eikd Hydraaepation is qaried
' ' ja G4 % h ion of

o Gl A 6 B, 0.7, gt b Biions

the efitrite ab énneys arefcadtiedeuhyTheudxpheiad produp is obtrdnedgnithe fiorg of an
.is carried out at 25C for 4 days. The reaction mxture
oili s poured into water, extracted with dichl oronet hane,
dried over MgSHA, filtered and evaporated to obtain an
oil. This residue is purified b ash chromat ogr.aphy

fl
PREPARADIQNGR :o7+Aminonsth)higyele[4e:-UnsidriotretHaerYlol uene

50/50). The expect ct is obtained in the form
of a white songﬁ“wﬁﬁPgﬁg%%oint (MK.) = 78-79C. Step

2 . (7-Am non7ethyl)bicyclo[4.2.0]octa-1, 3,5-trien-3-71
di met hyl sul phamate 1.8 (7.1 | es) ,of the product of
Stegtle p-Qyagelicxilelddl Q]@@‘arlmgé@‘lﬁt3gpgﬁ’éﬁf%¥éw&r’%“’” nm. of 20
a (7N) MO+ NH3 solution and 1 g of Raney nickel are
added. Hydrogenation is carried out under a pressure ) )
2 ©f138 bavoledtof23Tydfany-bicydin4.2. (fodta-d 3t 5-tiene/eqartmaitrilecare mixed into

and evaporation o the filtrate.to,drynes r iy .
40 gl of o &7 8ld carivaier Sl ERIVAHES LG i (1 Cltuivatents
of gﬁﬁ%}i&lsﬁ at?f?@q CRIbAR S HBYIRY isRBrrbdVut 8 25°CEof £daaNThe reaction mixture
I C n

or o e/ et hanol :7 90/10). The expected roduc}
is ippurddt aitmedaten txteactedr wiithn dishlorome§aneppfrEaRaTeION 250, iltered and

evép%’r%ég 23%%&8%%&19%115% s?’dusg i? %ﬂ%ﬁéé‘b%ﬂ?&hféﬁfcﬂﬂétggrﬁi)ﬁméﬁy/'O g of silica
(eluant: dichloromethane/toluene : 50/50). The expected product is obtained in the form of a
white solid.

Melting point (M.K.) = 78-79°C.
Step 2 : (7-Aminomethyl)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
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.
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7 g (41.3 mmol es) of
5, 6-di hydrocycl obut a[ 4, 5] benzo[ 1, 2- b] f uran-6-carboni tri
le are dissolved in 490 nL of ethanol. 70 nL of 28 %
NHAOH solution and 1 g of Raney nickel 5 are added.
Hydr ogenation is carried out under a pressure of 5 bar,
at 25C, for 3 days. Filtrat?®n over Celite and
evaporation of the filtrate to dryness are carried out.
PREPSRANOECE @d pr o@L&Diliyslrobickibues{4iSibénze| 1, 23bfurfn-6-yl-methyl)-
yelTow ol | . PREPARATI ON 24:
amike( Br ononet hyl ) -5, 6- di met hoxyi ndan 1 g (4.8 mmol es) of
(5, 6-di net hoxy- 2, 3-di hydro-| Hinden-2-yl)methanol is
di ssolved in 10 20 nmL of dichloronethane and 1 nL of
7 g fG@BhyhlﬁﬁieEl)e ofCG;ﬁl—dihgderCMIButﬁ&é}irenz(édj 2eh]furamné-catpontirile are

ol B LS Yl S 08 S5y D gy e

) ! & SHdet @pred3BRASMS ibar) at 25  fok &days.
e aﬁgéé‘ﬁr?!aﬁg\%ﬁ .?%S% Sl ol O o WiEh o ay
FiltExtipn n@vea)v(édfhtwgaﬁ@evapoﬂatlmatqf dhe aﬁ“ﬂ@a‘@v‘@p grymessopregpagried out. The

carried out oI are obtai ned which
expegted;p F%Bb‘iaﬂleéglﬁ’ffg %%if% b .83 15 g of LiBr (2

equi val ents) is added and stlrrlng is carried out at

25C for 12 hours. The acetone is evaporated off, the
PREFPARAEIQN 24 ReBromametiuh)-50-dimpthonindabd with di et hyl

ether. The organic phase is separated off, dried over

MySH, filtered and evaporated. The expected pr oduct

g' &1. 9 hiraé189 bfi (3,6 dignetlnxgid, Biiihgdrool H-indeRERPHRAThaN 125 dissolved in

s 0 et e 5 8
0. 4? ?@g f‘%h‘l&@%} 4f1ﬂeséf§clﬁm?clle) is ‘i’)t)ured in. Stu'rm%ls carried out at 25°C for

oxy Icyclo[4.2.0]octa-1
1 Hol. &{yd?oly:kl}; Iiﬂsctdm;(d:c} owtusidgada gef 100, Separdtiopds aarsied out apgy washing

mtﬁoﬁggdﬁﬁl‘}é agg\g{t‘@quz ngy}z%doéeﬁfl\gg Léltratflonq aﬂd gilaporatlon are

rd b1 beRed ddiuil R obtic e&%fdhﬁ@idﬁbﬁlvénﬁﬁrmhﬂ]bbfacetone 0.83
Cm?éﬁB (%%) drégig Theoregldue is taken up

g dfi i ¢2 mqetvhlan‘e) |0 51ddsmé chiinehisverrsd. aiicach 6 fop 2 hours. The

aced@gqnlg 3'&%&1‘%% g&a %h% i%ﬁ?d%é%@%mﬁ) Eﬁl(wfgﬁ? h& BE&-A%ddAith Hﬁﬁlyl ether.

Th@ &r@hﬁz Rhash & Elbp’ﬂ:‘itétpbyﬂ;)ldﬂedl ot MgODactibertd 3nB- ¢vapemted. The
nethyl}(neth )anlno] ethanol otained as in
Flrcéqdenre ichis Oiﬁéalmﬁ inthgfogmiolgn PHe
{[(7S) -3, 4-di et hoxybi cycl o[ 4. 2. 0] octa-1, 3, 5-

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

yljmethyl}(methyl)amino]ethanol

At ambient temperature, 1.04 g (5 mmol) of {[(75)-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,
washed with water and dried over magnesium sulphate to yield, after concentration, the

desired product.
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trien-7-yl]methyl}nmethyl am ne by
{[ (7R) -3, 4-di i net boxybi cyclo[4.2.0]octa-1, 3,5-trien-7-
5 y]]net hyl } net hyl am ne. PREPARATI ON 27:
N-{[(7S)-3, 4- D net hoxybi cycl o[ 4. 2.0]octa-1,3,5-trier-7-
yl'] methyl}-Nnethyl-ethane-1,2-diamn e Step 1 :
[([(7S)-3, 4-Di ni et hoxybi cyck®{ 4. 2.0]octa-1,3,5-trier-7-

yl] methyl} (t)7ethyl)anz ino]lacetonitrile. 10 At

PREPRREETIOR RSN Qt[ﬁ[(we) 34%ngetﬁ&xym@c)o[mz 0]octa-1,3,5-trien-7-

T {[(75)-3,4-di net qﬁé{blc ycl o[ 4 O]octal 3, 5-
trien-7-yl ] met byimetkylHphethypming|eshangl (5 mol /1 eq.)
of broinoacetonitrile and 2.16 g (20 nmol/ 4 eq.) of
sodi um carbonate are mxed into 16 nL of nethyl

Obtifaﬁll@lb tamé quiagm@n 25Reft lrepdadige e {679)i3etdimthawybicpelght2.0]octa-1,3,5-
0 T ' i
megﬁdylf%\gthgl&%@g . iangggs e tt]agfs ' 2 I{7?R§-§Pje-ain§t}ﬁt q%(r;lbycelcllo[h.% o%{a-l,B,S-trienJ—

vi] ngétﬁgl& Lhapne. The conbined organic phases 15 are
r magnesi um sul phate to yield, after
concent r ation, the expected product. Step

Tl A AT LR R B D

11 g (4.5 mol )yipfieth{S-N-ABRRHNGh Sie- B2 WRarhiden 10 nl of
THE i s poured oepvmplZe |ntgﬂ0 21 eg (5. 1 }mol) ['ithium

al um ni um hydri de suspended in 5 nL of THF, at 20

42*1) I gf{té(ﬁg%fé’?’g%ﬁ%éﬂ FJsc O[é?;?o(f)l Ag ]t'f gﬁgatocaln‘gl ggtr ri ed

out aﬁ}‘m&z‘hﬂ?@ )abhﬁ)?a@éﬂ&#ﬁﬂrzle caut i 0US| y, in
successi on, water, 0.11 nL of 20 % aqueous
sodi um hydrOX| de solution and 0.51 nL of water.

e
trieht7- yl]mamgl}ﬁmdﬁlsﬁﬂnmiex 037 ikl (ﬂ'hﬁnmib]an heﬂbfonﬂdapabmmlaraad 216 g

concentrated to yield th - 30-
(20pmEPARATE-ORE 28(11111}1/1 carbonateearg elgllx[a ntb rl% nit of mg’tgyl isobutyl ketone.

Refhiding (R Ei{ Qi bR OHedrdid® & kit Tn
ehﬁné 75?‘? ° et hane- 1, Z\flgll%g% ne otained asﬁ[i)n waer
andPrlepajuadusopha?d 1dae|>ttractqd| \axﬂu mlghiq-rgmethane The combined organic phases

aretc{x}egrpw Slygﬁfélﬁaqt,% M %%gn[ %@r Bg} c%rcl:ttreﬁlon f’flb expected product.
([(7R) -3, 4-di rrethoxybl cycl o[ 4. 2. O]octa 1,3,5-trien-7- 5

yl ] met hyl } met h am ne. PREPARATI ON 2
St VB8 St Dt lol b A16x140] 6 o ien: Sy Tiuehyld-merhyl-

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
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.
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yl)methyl] amne Step | :

3-(3-Bronzo- 4- ni et hoxy- 5- net hyl phenyl ) propaneraitrile

62.8 g (358.4 rmol ) of

3- (4- met hoxy- 5- net hyl phenyl ) propanenitrile are

di ssolved in 390 10 nL of acetic acid. There are then

added, all at once, 58.8 g-{%16.8 nmol /2 eq.) of sodium

acetate and then, dropwise, 20.2 nL (394.2 mol /1.1
PREPARAGITON 281t Ne{[(ZR)eB,4-dimethogybisyclefdi2:0]ectadld,Sdrien-7-

anbl ent tenperature overni %& The iﬁactlon m xture is

then poured i wHigethyl}-Nemethygethane W he aqueous

phase is extracted 3 times with 500 nL of

di chl or onet hane. The conbi ned organi c phases are wash
Obtsined as &i Pedpyratibn B75300 repllacyig he M64Se8,4-dioBthexybicyclo[4.2. 0]octa-1 3,5-

iy oY By AT . Pt A Art e DRy e 1.3,5-ten-T-
ﬂhﬁ *fZ@_ aﬁ%%g; go?centratlon, t he expected product is

4 Met hoxy- 3- nSethbeicycIo[4 2. QJocta-1, 3,

-t I f .
e L s
poured into %@n§gﬂ@muﬁﬁmm de (925 mml /2.5 eq.) in 1850

m, of liquid ammonia. After stirring for 3 hours at
reflux of the armmonia, the reaction is stopped by

addi,ng 99 g : @&Q@Bhéwﬂ]&hlorlde and
e3gﬁ%§ﬁwg‘?%e?%@%5q£?%@é%g? aporaﬁe The residue

is taken up in 500 nL of mater and 500 nL of

di chl or onet hane, stlrrln

sAT alg f} e i Fed in 390
62 §earatamon erechamesustpiatan Proaprru e ah§
mLté’f'a%gtlé’\ﬁJlﬁ e e tﬂén Qdd‘Ehl Al /echasres ¢ This. @%ﬁ&@é@)e@f sodium

ani c ases are dried over nagne3|un1sulphate and
aceCadd (aﬁdhtt]ﬁeii; ellopwWike 2(6:3inlud394.38nypl/1.4 eshr ohhromjpe pidgstiring is

r 800 of silic
carg b MO G R BTy SYSIAB. Ths reacigp gy i fhgp poured into 2
htr@sLt&r wafe! Yahakid Sa@lhé&ﬁ bh@m 15 Qxiracted 3 sﬁmleopwith esOkrmL of
desired product. Step 3
dwbl(odmwhmx&”l@@nmbnseﬂ%gae%pleqsas areoyasbechsugcgssiyely il 5p0 mL of

Wa{e&n@ Ey n ed 8&%065 go nEl%%fyd%r.éétgﬁtagn olﬁoﬁ&te CfBﬁ‘mBﬁ Gh8 %‘00 Gnl. of

watehy ﬁlﬁl”ﬁ%‘ﬂﬁ’&?éve[’fﬁialgﬁé@lm istiphate oA ferabd eshtrdtiGn, the @fpeﬁaﬁ Qy)duct is
ni ckel . Hydrogenation is 5 carried out at anbi ent
Comﬁﬁﬁerature and ordinary pressure for 2 hours.
Filtration over Celite, rinsing with nethanol and
concentration are carried out to obtain the desired
SteproodethoxPRERERADIEMNOBO2. 0] octa-1,3, 5-triene-7-carbonitrile
(3- Met hoxy- 4- met hyl - bi cycl o[ 4. 2. 0] octa-1, 3,5-tries-7-y
) -

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

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

(68 g) is chromatographed over 800 g of silica (eluant: dichloromethane/cyclohexane :
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methyl] amine Step 1 : 5-Methoxy-4-nethyl benzal dehyde
10 At anbient tenperature, 36.35 g (238.8 mol) of
( 3- met hoxy- 4-rnet hyl phenyl ) -nmet hanol and 207.6 g (2.4
nol es/ 10 eq.) of manganese oxide are m xed into 730 nL
of di chl or onet hane. Stirrinaﬁis carried out at anbient
tenperature overnight, foll-dlwed by filtration over
Celite and rinsing with dichloronethane. After

50/5T0 06 SRl afiéraBcr9htallibationcfestyil B ehIf of isapades ethieh ¢heddesiredproduct.
product is obtained. 15 Step 2 :
2- Bronco- 5- nnet hoxy- 4- net hyl benzal dehyde At anbi ent

tenmper L8-3- j - 18 NE7 RGBT DB
—*%OSM §%§uncﬁ gg)es g%@&%\%éﬁ? ‘iiz OjZUQE?)A %}Lj’(y;tf? Fez'i cﬁ? or oﬂ%t hgﬁe,
29.4 g (358 mmol /1.5 eq.) of sodium acetate are added
all at once a then_a sol ution.of  15. 6.4
To s (25, ometg)) olghe ARG CORPLE HEeoBER 7 B b SRR 73
mLioF 7ROHEEGnihth1 HPPWoBGiereSéd 4ddefS. S GARah&Fniekdl. By drogenation is
anbi ent tenperature for 4 20 hours and the insol uble .
cartied @1t ianhmbient teiperaue afid ordiraey priebsureafos 2jhouisaEisafion qvgr Celite,

. 1IN sodiu t hi asul phate solution a [ O\.E!
iR B BHPBCe AL S SHE BT o iy SR Fied produet
is recrystallised from130 rnL of heptane to yield the
desired product. Step 3 . 3-(2-Bronp-5-nethoxy-4-neth):
PREPARATION 39|:0r{(2-Medtkoxyspmethylshigyclold3. Botarlel.Ftrighr 7yyD-
of sodium are diqioggeqd n 180 nL of anhydrous et hanol
and the sol utiBR™Y %&ought to about OC. There are
then added dropwi se 29.7 niL (183.6 mmol /Il eq.) of
di et hoxyphosphonoacetonjtrile. Stirring is carried out
Steptl : Mo d-markudbesgaldalydes g (183.6 nrnol) of the
precedi ng conpound are added in portions and then
stirring is 5 carried out again at 0C for 30 m nutes
At aflidnb emmtatarbBEAS o @FPSratoteoff Grmdthéry#-metipdphenyl)-methanol
reaction mxture is ured into 1800, _of water. a
ands; {407 ,6; 1§g (4-4 ]6’8["154 184 eggto BrngHeR; idss are tni’iléeé ofi% o mL of
) ' i suthen:filt: f fbias Stathile yadrgphiFdllowed b
dlcgﬁr@laétlﬁé]ne\./z%uo %)Sf gébr%lg? E)qlt[ ﬁe. desi red product. %ttgp, 4: g
filtBitioR - BrapnBebitenmuchoimging- withhdichleserpethpneo phfiencengepgatiqn of the

. amhj ent tenperatur 46.0.(182.5 mol ) of the
CO@’@E‘S&W%WS% p&ﬂ‘g’icﬁlf.of’gadlgm?no romol / 4 eq.) of
sodi um borohydride are nmixed into 380 nL of

i sopropanol, and then
Step 2 : 2-Bromo-5-methoxy-4-methylbenzaldehyde

1

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
hours and the insoluble material is filtered off; the filtrate is washed with 1N 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
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heating at reflux is carried out for 2 days (1 eq. of
sodi um borohydride is added after I day). The m xture
is allowed to cool and then concentrated. The residue
is taken up in 630 nL of a mixture of water and ice
and is then acidified to pH 1 by cautiously adding 90
mL 15 of concentrated hydroé®ioric acid. This aqueous
phase is extracted twice with ethyl acetate. The

422 TENE AR ofRbdisesara BRsoashiad 3vinilh ofathydaiedthanol and the
aqueous sodiumchloride solution _and then_dried over

solytierie Sranght tol preat 8°C.AFhesy aredheepidedidronyvist A% 7 ek ({0 pumol/1
eck. | }i .00 . Of - B .
eq. d%fg #1%’@1%)‘? rhg%pglg{logcrgfbe%g;lge :Sm'rm%fls Q%feﬂr&%‘c 50! ﬁ)kgotlﬁﬁutes, 42.05
g (gg?@m¥°ﬂ§?$ﬁmbﬁilgmg@b@& afd @dﬂsed-i]l, pzbrﬁ?lts’F‘)amhﬁ}eﬁ-Eftiaﬁng is
ofritrile e procedure as in Ste 0 reparati on
carpef iyt i 31 CotfY 30gmiss dnd Ao ARG (HFBRIBUT 107 oy Ry The
; [ - : : i .. . . inutes:
ooy 8 MR P s ingnies g e
theaslid maSirap i3thef flesdarfitwashe® Yithsvater andettiedut: vizepoyioedtdain the
th eﬁpect ed product. EXAMPLE 1 :
desmegp@, UHi met hoxybi cycl o[ 4. 2. 0] octa-1, 3,5-trien-7-yl)ne
thyl]-3-(7,S- 25
di nmet hoxy-1, 2, 4, 5-tetrabydro- 3H 3- benzazepi n-3-yl)-N-ne
Step Hy|3-@-Bioxwpi-opthexy-4anithedphgmttpimroeigde - 33- Step 1:
7, 8- Di nmet hoxy-1, 3, 4, 5-tetrahydro2H 3- benzazepi n 2-one
At anbient tenperature, 35 g (159.6 muol) of
At Grsbightefpersme,, 86 i (V8 D nAbIF-of DB Zz@ERMIng- Comprandr and 27.7 g
di ssolved in a mxture of 525 nL of ethanol and 175 nL
(730rmmplyH eq. ) spdive borpkydsids eee mRed QRS mL §f tsppropapg), and then
i aht . pal.l adi - 10- 9 :
e A3 AR P 60RO St pdhanensidies sner 1
daparhd wsttutess bildwet wkoof indthew eonceatrated; Theiregduegs wakieh up in 630

Sl WAk RRR 46 B TP TS ORBTLLEY Patoph e 90 mL

tedydlodt : ;phasd i§ X #4Y&H twicel with ethyl acetate.
of &n%_@%tgaﬁ%dal%cﬁg?c?é% %?(gzl‘rl]l?s’o'c}qﬁa%ﬂ é’%l.gs:é,l@g S e with etfiy] acetate

The hempined ocganisiphasdsede masiBdopitil satwatsp @mekeus spdipBEhigridgfsolution

an% \tljlg’p %g ﬁ"%ﬁ%&g&st&%&) gﬁﬂlll_a;{%fez&iﬁ%%%ﬁge}n%ago& qgé:" ?efﬁq‘:‘g (ri:sp %Q%%Etallised
froht 00 RNG ek S Yifld € ddsReld protiu@t 80C for 24 hours.

T
Cooling is carried out and there are then added,
dropw se, 250 nlL of ethanol, and then 2.6N ethanolic

s HRI S A AP S R Ao ot o

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

The procedure as in Step 3 of Preparation 29 is carried out to yield the expected product.
EXAMPLE 1 : N-[(3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl)methyl]-3-(7,8-

dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-N-methyl-3-

oxopropan-1-amine hydrochloride
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evaporation to dryness is carried out. The residue

thereby obtained is recrystallised froma mxture of

150 nL of isopropanol and 20 nL of water to yield the

desired product. 15 Step 3 :

3- Aci yl oyl -7, 8-di et haxy- 2, 3, 4, 5-tetrahydro- 1 H 3- benzaz

epi ne At anbi ent tenperaturé3- 70 g (287.2 mol) of the

product obtained in Step 2 are dissolved in 1200 nmL of
Sr?izc ht QuramBiHbARE 3, 45 ebrlahgd-o LD 3entatdBn tralel 2. 5 eq.) of

riethylamne are added all at once. The m xture is

brought to 0OC and a solution of 25.8 nL (315.9

[./ 1. f ryl hdeci ; 2H-3-

At RGP derln s 26 88 o bRy oA 2 didro-217-3
benh@pireTpas ateudissodtedabouinidte of 2285rmP dfctiizmobend €75 nileof ethyl

acelies e et e 80057 & by eetsithet prilR 88 e 10 9% and
hyc%%@e?lgﬁ&l R dafriddChf a@ﬁ?"d 20 75 13fs RDEhoARAThNERaIJENE Filtered off

magnesi um sul phate are then <carried out. After

ovef ideliteatrinsing avith & waptoreadfi etimgnot/bbylr apstathuand gyaporation to dryness are
chr omat og hed .over 3.2 kg of silica (eluant:

cargpd pitdp éﬂ?@f ﬁﬁﬁé?“é‘ﬁl’é CE: 95/5), followed by
recrystallisation from25 isopropanol. After filtration
over a fit and drying in vacuo at 50C, the desired

Step2oduDimethoxypl, 3idrietdtrahglio- 1$l-ghedzazepine hydrochloride
N-((3,4-Drnethox), bicyclo[4.2.Jocta-1,3,5-trier-7
yl ) nrethyl J-3-(7, 8-di nret hoxy

2213 2,406 1ﬁ1ﬁ(§l? ahitdrRodidt 3bfagirdad Spepnt, Juspended in 250 mL of THF, are

- 3-oxopropan-1-am ne hydrochl orj de

yl Y- N- net hy 1. 05
cocae& ® Ofen| Thieest are fleenppdsigdcdropwisa: avea 1p Anigpies, 2031k Qﬁ@?%g/THF
4, 1 f (7R Q) -3, o . ed out and
i Geripbr e s A S st o s, g e en

theRy hranhdicadiieé, dtbpsiakVEd mh df etHanolpfind then 2Hd ethagolit HCL. Heating
reflux (oil bath at 90C) is car.r.ied t. over ni ght..under

ot FiF GICGHov % FOBAGS L L QRSO e AP gt SHGHE g and

evapheRdhab gpyngasfeig cARd 88 ITHeG e QBlAhBREY bBtained is recrystallised from a

hromat ogra I mredi ately over silica (eluant:
migiucchdfalrS0 melt. hiseprepivehand 20 mioefi vater to 98 1he deyiredafrodict.
di ssolving in isopropanol, treatnent with 1.1 eq. of
ethereal HCO is carried 10 out and stirring is
St BIUSHH BliikstRSH/, 8,15 RRaRRBMIFl-3-BbizREe ey i Ng, the
Ssolid obtained is made nore solid in a mxture of
ethyl acetate (10 nL) and acetorutrile (20 nL) to

yi el d after filtraid ' EX b are dissolved
Skt B B g PRSP e i
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,
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
isopropanol. After filtration over a frit and drying in vacuo at 50°C, the desired product is

obtained.
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EXAMPLE 2 :

N-{[ (7R) -3, 4- Di net hoxybi cyclo[4.2.0]octa-1,3,5-trier-7-

yl Jmethyl }-3- 15

(7, 8-di net hoxy-1, 2,4, 5-tetrahydro-3H 3-benzazepi n- 3-yl)

-N- et hyl - 3- oxopropan-| -am ne hydrochl ori de Cbtai ned

in the same nmanner as the pBéduct of Exanple 1, but

with replacenment of the racemc

[ (3, 4-di met hoxybi cyclo[4.2.0]octa-1,3,5-trier-7-yl)neth
yl]methylam ne in Step 4 by

Stedd ¢ 7Ry-{ B, 4Ditnetborvbicydp 4% Dsjcta- b 30t atet ol -1 metkul{-31 (@ S-dimgihoxy-

] met h flrylam .1 i ' . : ;
155- 1%%%@’643?%@?’3% '3%’%8%@:"5'2' )\7@%%6%’6%46"5’8—%7' e
g/cw&,%d%ezﬂﬁideL:SSQ nm aD =1.46. EXAMPLE 3a :
Nl-i{[(tﬁ)l-?, 4- Di met hoxybi cycl o[4.2.0]octa-1,3,5-tries-7-
ylhjnmetnyl ;-

g B

din?ﬂiog&lfieﬁbl?[ﬁ.z.@]elcmmS-mlﬁasméryl]amthylh}anqzthyidmme of dissalwstign 5 mL
ut w r cenent ' :

of THB; Heatiessioiiy 6y Crdy o 29°5] gt eAieE TEyRight Yt pgpient of

nitr%%%xggg)lﬁ%'laﬁ_”fgé‘ EsolenPli§ Perdduaty- ePdporated off. The residue obtained is

I met hoxybi cyclo[4.2.0]octa-1,3,5-trien-7-yl
chrpmetogsaphed emmeldzatily eqver Milidai (eluanbi dich](omm@tylan_e/ethanol/almnonia :

o5 R oA St BB Tceyh VR { ISP By
out(NaHekirrinkbB T obfimidd, unki? %fecilpaﬁﬁ ol bééhr{. A fRrQ@ryin86the 846d obtained is
(CHAr).” 5 EXAMPLE 3b : i :
malill@ fifot ﬁ)hlr@w mitxrarehehaphyl @petpis] 4 0 2nl) #wk apctonifrile. (20;ph) to. yield,
t -y .
aﬂ%—dl%glmd{%%ﬁﬁpi??eﬁfeg-p{oe uFE’ihydr 0- 3H 3- benzazepi n- 3-y
MeldmNoimr@Vh K. y:376xX0pt@pan- | -ami ne fumarate 10 The

expected product is obtained by converting
N-{[(7S)-3,4- dinethoxybicyclo [4.2.0]

v gl (@R 4 ; - -trien-7- -3-

Q@@ﬂpﬂhgf dflﬁm it Ezﬁ,rjil%;g@ggy&c;clo[4.2.0]octa 1,3,5-trien-7-yl|methyl}-3

t et r ahydr o¢738-dinéthorat 2pi,5rt@rallydr o3k hphz@epivopy Dfimethyl-

-am ne, obtai ned bé ! et urr]{yﬁg T}]flhedhydr ochl ori de

obt ai ned i WOEKREABAR-"3HINS OHU% {0 a salt using

fumaric acid. Elenmental mcroanalysis : 15 % %1 %N
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.
Melting point M K .) : 155-158°C.
Optical rotation : solvent: DMSO, C=0.01 g/cm3, 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-yljmethyl}-
3-(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
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Cal cul ated 63.68 6.90 4.79 Found 63.40 6.88 4.90
EXAMPLE 3c :
N-{[(7S)-3, 4- D net hoxybi cycl o[ 4. 2.0]octa-1,3,5-trien-7-
yl ] met hyl } -
3-(7,8-di methoxy-1, 2, 4, 5-tetrahydro-311- 3- benzazepi n- 3-
yl)-N 20 nethyl-3-oxopropa%51-an1ne hem panpat e The
expected product is obtained by converting

by {7AsH-B Zﬁdmﬁﬂﬁmyﬁﬂcyf(ﬂbﬂd@@ lottaylc3,6tder27-3]Jmethyl} methylamine.
octa-1,3,5-trien-7-yl] methyl}

Mﬂag,(mnsﬂ\iuﬁe}hb%?y 69 ©. 4, 5-
o AN : B2EEP DI 3 m Moret Byko & ppan- |
ODQ%&IMI% qbgg-nggﬁ y retur ] 25 thé h drogﬁ%%ffdg
IR (oht'at D438 (NH TX62p(E=0) 1t264¢1a@3+ié%9s(c oCh 8621866 (SHmy)-
parnoic acid. Elenental mcroanalysis : % %1 %N
Cal cul ated 69.77 6.69 4.23 Found 69.38 6.56 3.91 -36-
E_&w;%@d N-{[79)-3.4-Dimethoxybicyclo[4.2.0]octa-1,3,5- trien-7-yllmethyl}-
met’hoxybi cycl o[ 4. 2. 0] oct a- 1 3,5-trien-7-
yl ] et hyl) 3- (7 8-dimethoxy-1,2,4 5—tetrahydro-3H—3-benzazep1n-3-yl)—N-
3-(7,8-di net 5- tetr i 3- benzazepi n- 3-y
1) - N wethypmgy%§85?@5%ﬁ ﬂ’gﬁf hlnlnapadlsylate 5 The
expect ed product i s obtained by converting
N-{[(7S)-3, 4- dlnethoxyblc%clo [4.2.0] octa- ,
Th€5 trﬂxencwd yI | predesil } 13- (P gungdret Il?éfxy f"‘?’eﬁm% N-{[(75)-3,4-
dr,o- n an- |
R T
tetr@@ﬁcﬁbﬂ@ﬂ%b@nﬁl@iﬁB%dSN 1h9t11yh3}0bmpaﬂ-b-amnmlqbtaqungy returning

- napht hal di sul
e bt pabnens) Exame s & BE 58 o taloions i 7

Ele%e)itagggzaéanalgslgél ppm (1H s) J11, = 13.4 Hz ; Jik = 4.7
(b) S=6.70 ppm (1H, s) (m S
2 87 ppn1(2H:|lﬂ4Hc),6A& 6. 68 ppnl(lH s) (n) S =2.86

Ca?c@%téqzm m.4ds8,= 65 ppm(I1H s) (o) 8 = 2.85 ppm
Found 63.40 688  4.90

EXAMPLE 3¢ : N-{[(7S)-3,4-Dimeth0xybicyclo[4.2.0]0cta-1,3,5-trien-7-yl]methyl}-
3-(7,8-dimethoxy-1,2,4,5-tetrahydr0-3H-3—benzazepin—S-yl)-N—

methyl-3-oxopropan-1-amine hemipamoate

The expected product 18 obtained by converting N-{[(75)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-y1]methy1}-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 pamoic acid.
Elemental microanalysis :

%C %H %N
Calculated 69.77 6.69  4.23
Found 69.38 656 391
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(e) 8 =3.874 ppm (3H;, s) (p) S = 2. ppm (1H, dd) (f)
S = 3.871 ppm (3H, s) Jpp' :12.5Hz ; ka-59|—|z

(g) S=3.858 ppm(3H;, s) (p') S = 2.63 ppm(lH m (h)
S =3.851 ppm (3H;, s) () S = 2.65 ppm (2 m (i) S=
3.73 ppm (2H, m) (r) S = 2.40 ppm (3H;, s) 0) S =3.60
ppm (2H m (x) 6 = 2.40 pp#e-(1H, d) J., = 8.7 Hz (k)
S =359 ppm(1H m (y) S = 2.40 ppm (1H d) JY, = 7.2

EXABPICE BdS= N2 {[{15)FanntidiekhodtgthiciolAMEL. B odta-1,3,5-trien-7-yl methyl}-

-3, 4- Di net hoxybi cycl o[ 4.2. 0] octa-1, 3,
yl ] et hyl } 397,8- dlmethoxy-l 2¥4 5- teLahydrA-3H—3-benzazgpltn[ -yB 1‘?

(7, 8-di net I}ﬁ)&){ %%X‘?Pf%ﬁ!"?tlr*ﬁﬂ?“ i gﬁﬁljc%d?w@zepl n-3-yl)

- 3- oxopropan dro 0 tai'ned in the
same manner as the product of Exanple 1, but wth
15 rac

- repl acenent of %_} .
g ( 3. APERGHoL haXgHGEy i B 4. SOBTBEL a- BY 3, scaperines. N AFH34

dir Hog% E%Jlﬁwdf@e&tﬁoxyﬁﬁcélg tMmethy 3 (7 8- dlmgtth}tI r1|2e4r ,5- 7oyl
teumtmmyﬂ}aammzqmmqﬂ)—NhnetrrﬂB omprqlpauxlaw@mew@btanrwg o i ¢fErning

the C!Xl@drgi@m@(.}q: ﬁéztal%s b Cge a ottghlﬂon baigl & né F%F ng 1,5-
napﬂ)haieng(ﬁglﬁupﬁm ac1é.6_45 (C-O) -37- EXAMPLE 5 :

N-[ (4, 5-D nmet hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yl)ne
NMRH | - 3- (7 8

di net tetrghyd ) 3- ox

T B R

(ﬁlbraﬁner6 %f‘spl?lﬁél f-ﬁdﬁctr of E)gihrrpﬂ TS 19 He

(br)e|6|=a(fe7\féppma')IH1 e 5 (m) &= 2.87 ppm (2H m)

(05(334 alogrpph gxiips)cy cl ofng. 2.50F Adi6epply @H5-10) i es- 7-y1) net h
'k@t@aéﬁg%ﬁ{' § St ep(cﬁ bys + g5 p}ﬁ@(BEtmpf Pr epar ation

e )
( 94- 2 ppmé r’i 9_0)5123%%8 tpkz—‘]-g)@}fZNHZ)

(gil- 52: %Sﬁmlﬁﬁ%xﬂy 2, §°)d| H;drzo&lﬁm“i’ ﬁ]&éﬁn)z yl)ethyl]-3-
07, 58= 3.851 ppm (3H; s) 2.65 ppm (2H; m)

(i) &= 3.73 ppm (2H; m) (r) = 2.40 ppm (3H; s)
G) 6= 3.60 ppm (2H; m) x) 8 2.40 ppm (1H; d) Jx, =8.7Hz
k) 8= 3.59 ppm (1H; m) (y) 6= 2.40 ppm (1H; d) Jy, =7.2Hz

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

EXAMPLE 4 : N-{[(7S)-3,4-Dimethoxybicyc10[4.2.0]0cta-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 1, but with replacement of the
racemic [(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien—7-y1)methy1]methylamine in Step 4
by {[(75)—3,4-dimethoxybicyclo[4.2.0]octa—l,3,5-trien-7-y1]methy1}amine and of the THF
by dioxane.

Melting point M XK .) : 177-180°C.

Optical rotation: solvent: MeOH, C=0.011 g/cm3, T=20°C, L=589 nm, ap =-4.15.

IR (em™) : 2723 (NH"), 1645 (C=0).
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10

di nmet hoxy-1, 2, 4, 5-tetrahydro- 3H 3- benzazepi n-3-yl )-N-ne
t hyl - 3- oxopropan-1-am ne hydrochl ori de Cbtained in the
same manner as the product of Exanple 1, but with

repl acenent of the

[ (3, 4-di met hoxybi cycl o[ 4. 2-8]-octa-1,3,5-tries-7-yl)neth
yl]methylanmne in Step 4 by [ 2-

EXAMISE vsmsNﬂFx;s-ﬁnﬁetﬂbmbimmmmqmmz,sqn)lm-nwl)]nmmwa(ﬂ;&
rne. 1 tin oi nt % 3%&@2

r;pg (5, 6- Dldhlﬁﬁﬂi’@Xyrl’@,‘BSﬂF‘ﬁ?'éN azepi-$3 %{fﬁﬁpr@?“ 1-

di met hoxy- fuﬁeh?'%mtcg%orréeydro 3H 3-benzazepi n-3-y1)-N-me

t hyl - 3- oxopropan-1-am ne hydrochloride Obtained in the

same manner as th
Obtp@gdal@;élﬁemneoma{mé agr g lfh"i)tdugtfo Xar n‘R le 1, ‘bu%rJ ith replgcement of the

(3,%?1%3%%@“@?9 Oﬁé(c%% 2[5,45 %eglmglﬁetﬁygllnﬁgylhdggse gn )SlééﬁTEt fy the

procatit by Breparhtibh il moé nf eyiiHinky dipkdneet hyl ani ne. Mel ting

oi nt 94- 197C EXAMPLE 8 :
@Eﬂm%ﬂﬂ%? hbéby%(i) clo[4.2.0]octa-1,3,5-tries-7-yl)nme

IR &Y 11@45((633) 3000 to 2400 (NH, .
%I mgt hoxy- 1 2 5-tetrahydro-3H 3-benzazepi n- 3-yl ) - 3- ox
opr opan-| - 25 ami ne hydrochl ori de -38- Cbtained in the

Mﬁv [g.is,{%ﬁfupetﬁox%ﬁi 3 inyat 8-S den-2YhettiyH 3-(7,8-

(3, 4- di nediRdxyCy,Z4E- t‘étr&h@ilﬂGBH-&b&ﬁzemnéeyl}’—i\ym)zﬂatlﬂ-
]methylamne in Step the . product of Preparation
0. Melti rexopseRAN- E'IW‘RI‘?h 1’22!3102 C 5 EXAMPLE 9 :
N-[(2,3,4-Trinet hoxybi cyclo[4.2.0]octa-1,3,5-tries-7-yl
) met hyl ] - 3-
Ob(a?ne‘& idi the sinax ynahner, ds ﬂlet}ﬁbdt&h}bﬂ Eaadple3l.dum 2ethersplacgnet)of the

RSB A LE TR S R A B85Sy 1o

5 REARAE_ @y drb8 H-inden-2-yl)ethyl]methyl
( f?ghﬁ %[99 ?hox b(FLc cmoerz g)gt c})fc]%ngtl %m%et” en-7-yl)nmeth

_QMMI\/BI%)HE19%1Q°® 4 by the 10 product of
Preparation 11. Conversion to a salt is carried out in
the presence of fumaric acid.

EXAMPLE 7 : 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)-N-methyl-3-

[(
yl
1

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-l,3,5-trien-7-y1)methy1]methylamine 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-Dimeth0xybicyclo[4.2.0]octa-l,3,5-trien-7-yl)methyl]-3—(7,8-
dimethoxy-1,2,4,S-tetrahydr0-3H-3-benzazepin-3-yl)—3-0x0pr0pan-l-

amine hydrochloride
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Melting point (MK ) =155-157C EXAMPLE 10

3-(7,8-D nethoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi n- 3-y

1)-N-[(5- methoxybicyclo [4.2.0]

octa-1,3,5-tries-7-yl)nmethyll-3-oxopropan-1- 15 am ne

hydrochlorlde ot ai ned in the sane manner as the

product of Exanple 1, but wP$h repl acement of the

[ (3, 4-di met hoxybi cyclo[4.2.0]octa-1,3,5-trien-7-yl)neth
Obt}:dl&dfﬁﬁ iy sk eN@1ahiier Sk @fe Ardayctt difeEanmplei ue bubWitHrreﬂdacremeinb pf the

9 and of the THE by di gxane. 5 gfeRyofel %NIK.):

[(3.4-gEmat§oxybpeyclokhRdl ¢etar 1,3, 5-trien-7-yl)met %] ethy amine i1 ‘Step 4 by the

proflkbf ki BTt Hoxybi oyl of 2. 0 octa: 1,3, 5-tri en-7-

Meliifg potrn YK .} =220:2328@t r ahydr o- 3H 3- benzazepi n-3-yl)-3-0
xopropan- 1-am ne hydrochloride Obtained in the sane
manner as the product of Exanple 1, but with

g . _
_@gﬁ%ﬁ_?ger% 1@ 3}4 gtrgﬁetiioxylﬁgylil 8.2.0Jocta-1,3,5-trien-7 yl)methyl] 3

hydro- -benzazepi n- 2-one

8- met hoxy-(1,83didietlyaiyel,2.4,5-6raby dem3Hze crnmzemné in
Step 4, of the rac

(3.5 di e tROR IRy CRBE emiigmeEats 5
trien-7-yl)nmethyl]nmethylam ne by
{[(7S) -3, 4-di met hoxybi cycl o[ 4. 2. 0] oct a

ObtaB@d iflthersang Maaneras tadresuct RE Expmplsy! dq%%é‘flilerep#%ﬁ?l{l?l}’i @f the

[(3 ng%ﬁek}hgéblﬁdmgégfﬁ-@r?éﬂ-f-%rl)meﬁl%ﬁqeg&e@me qgofﬁeﬁ Q by the

pr oﬁ?c%t?%f(lge&rﬂﬁdﬁet hohvarsdmdiohy silois| darrieddent-iR -thyd prestriey [of f@maric

acidli net hoxy- 1, 2, 4, 5-t et r ahydr o- 3H 3- benzazepi n- 3-yl ) - 3- ox
g3am _ Cochlorlde Step I :
Aﬁ%g%zyld-\%- ?7, %?d, nmet hoxy-1, 2, 4, 5-tetrahydr
0- 3H 3-benzazepin-3-);1)- 3- oxopropan 1-atni ne The

rocedur
M | § é‘? §le1gxefl{q?%41 %,,9 H‘glgg %H :P Henzazépm-S—yl)—N—[(S-
bi cycl of 4. ZmQIHbQ&ﬁlc%ela[@ Ofohﬁnr-l 3 -sytlraemmﬂn]efm]hybmpmpan -1-
by benzyl arni ne ti ngpol nt K.) =100-102C. Step 2
. N-Benzz yanﬂﬁqhyﬁYOGMQHdEthox) -2, 3-di hydr
o-1Hhaler-2yl)nmethyl]-3-(7, 8-
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)methylJmethylamine in Step 4 by the
product of Preparation 9 and of the THF by dioxane.

Melting point (M.K.)=185-187°C

EXAMPLE 11 : N-{[(7S)-3,4-Dimeth0xybicyclo[4.2.0]0cta-1,3,5—trien—7-yl]methyl}-3-

(7-methoxy-1,2,4,5-tetrahydro-3 H-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-
3-benzazepin-2-one and, in Step 4, of the racemic (3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-
trien-7-yl)methyllmethylamine by {[(7S)-3,4-dimethoxybicyclo[4.2.0]octa- 1,3,5-trien-7-
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di met hoxy-1, 2, 4, 5-tetrahydro-3H 3-benzazepin-3
yl)-3-oxopropan-1 -amne 1.7 g (4.6 mmol es) of the
product of Step 1 and 1.25 g (1 equivalent) of the
product of 15 Preparation 24 are dissolved in 20 nL of
acetonitrile. 5.1 g (8 equivalents) of K2CO3 are added
and heating at reflux is caf?ied out for 24 hours. The
m xture is cooled and filtered and the filtrate is
yljesthyipaainednd Af thesiHRUBy d®xad® ai ned which is purified by
silica (eluant: CH2C12/ et hanol

chromat ogr aph ver :
MS&M&%-&T&H‘E@ gxpect ed product in the form of an
bt - 28363C&R0Y33000 to 2400 (NH, ).
IB‘(EH(%-' 55, 6- Di et OX)(/)- 2, B%Ii{ﬁ))/dr o- | Hinden-2
yl)ni ethyl]-3-(7, 8-di net hoxy-

4 5-tetr rq- 34 3- zepi N3yl ) - 35 0x0 - ga
EXAMRLE 2 S paimeshorye Pt Rt sty TRBRIAE T
obt ai ned i dimetifdkydl, B8 S-1dtraaPlneSHIIbdfrapépin GiylpBsAabpropan-1-
230 mg of Pd/C 5 % are added, and hydrogenation is
carri ed owmimedwodrechioridessure of 1 bar and at anbi ent
tenperature for 24 hours. The mixture is filtered over
Celite, rinsing with 25 ethanol, and the filtrate is
S te% Y ap Qu-Eens) 130 7B-ynRxy-1,20B 5-gerathydror £313dhez @epinabyigidned
ich is -40- dissolved in 15 nL of ethanol. 2.5 nL of
(2N) ®wepopqeil-asingti on are added. A product
crystallises out which is filtered off and dried. The
expected product is obtained in the form of a white _
Thé @tdcddurlvBb tas rig Srep At off Exdfaple 11 98t 26thQehlaEdavPLE the [(3,4-dimethoxy-

3-(7,8-Dinethoxy-1,2,4,5-tetr dr o- 3H 3- henzazepi n- 3-
bicygIok 3 Ppeton Ry Spckgny et by Beiaianngs P 15

'ﬁ},{}-u’loigu,(ﬁ/[j(gi@mozl(yjotrret hyl] -3-oxopropan-1- anine
nydrochl ori de At anbient tenperature, 0.93 g (3.6
nrnol/1 eq.) of the product of Step 3 of Exanple 1,

sgZyy §-4amte ret 10 e o aor A a Rl A Al Fr 0
ar e Myxeehdxtion, 49-1biadlird-8H\ R bénzatdpni-§- Y- 3-6xopedpaneldamie

at 100C until the end of the reaction (assessed by TLC)
and then evaporation to dryness is carried out. The

resj due i ' r t i f
LA EARpBRUERT R 1i5afa 5F ST, RARETRT | CPAVACR) br Méfroduct of
PrépatatibR .29)ar¢ disydletdlid D nxpeaeaitrtooducg (8 rqtiterfte)rofi I6fCO; are
the base. After, dissolving in ?( L shf acetonitril
tlméa_ %og]s. e

S

addedeandrheatingat 15ilgx %cqme(t quitqf ixture 15 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.

Step 3 :  N-[2-(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 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

ethanol, and the filtrate is evaporated to dryness. 1.95 g of a residue are obtained which is
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15 3.5N ethanolic HCl is carried out to obtain, after
filtration and drying, the expected product. Melting
point (M.K.) : 202-204C. IR (cm'): 1641 (C=0O, 3000
to 2500 (NH2'). EXAMPLE 14 :
3-(7,8-D nmet hoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi n- 3-y
1)-N-[(3- 20 -40-
et hoxybi cycl o[ 4. 2. 0]octa-1, 3,5-trien-7-yl)nmethyl]-3-o0xo
disgohvegdn-115-mBrefreehdnagd Rac il oof @M ) BtQiEdsdlmtidnhare sidded. A product
manner as_the rod of Ex e 13,
crystallpesuhphichds Blired o %f d JBed ofh ep@%@%%?‘ﬁlff%‘fﬂ? tRaippdin the form
ofaé@%{éﬁ' on 5. Melting point (M.K .) : 221-225C 25

Memﬁgl@?welv{tKBml@SW&@cl o[4.2.0]octa-1,3,5-trien-7-yl)nme
thyl]-3-(7, 8-
di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-yl ) - 3- ox

EXAMPPRNS 1-RM 1iReHok T, 45 8etrfilydrotB BI30RG zhZepii8- 2-
—rwm 33(;7 préduct0 of n%tre y13 but w tzh P YRR

r epl acementmeﬂhOKﬂBquMéddHOctéfl,?f#-épa!lﬂt)ﬂhnetbm;ﬁ o¥ppropyn-1-
Preparation 6. and  usi umari ¢ acid instead of

hydr ochl orl%mélg:?]@fdﬁ%c@%l“i form ng agent. Melttn, g point
(M.K.) =189-191 C 5 EXAI\/PLE 16:

N- (5, 6-Di hydrocyclobuta[f][ 1, benzodlo
At g 173n’8tempe¥ature 93 g (3.6 1[mr]10[1/ 1 eq) of the pro uct 015 S%fl:p rgeoth%xe?mple 1,

0. SSI%/'T:»I @%Mol 'of tfl"e g qtd%tr @thgrgﬁg% %I o(:c‘l:"%@lz %{Onl' 83111\{14(91/‘0%5"@(1) of

am ne r ained in the
yttéialmiﬁl ﬂﬂﬁ]laﬂﬁfre &ﬁxédmtopl(blducdf t(dﬁelﬁxHﬁqﬁirg i Eambd outmtt10°C until the

| acenent of the of Pre t by that, of
encpp e rection (assesgest 'Rkﬁf% {BH CR Al EO?%‘&@ VRS, gartfer Out. The
resi[}i}é S, %bQE dr qgy clpRiaal tgfrr]iphed 1mmed1ately over sﬂlca (eluant:

benz i oxol -5-ylnme - 3-( -
dlcmormnétbaqpxexh@,oumﬁnmxar aﬂwﬁé) m@dubn zypaspidrpradygt yn thederm of

theﬁ%qﬁe§ﬁgs&§wg1gg &gﬁgtrﬁgp)lf %&é{[ﬁ%ﬁ‘é €1 ear%]%l(ej]ilt wﬁ@ r@)%ésl%te(l 1 eq.) of
3.58eRIBRSIEMCIOE dai€ed 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-yl)-N-[(3-

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

EXAMPLE 15 : N-[(3-fert-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
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15 product of Preparation 2 by

(5, 6-di hydrocycl obut a[ 4, 5] benzo[ 1, 2-d] [ 1, 3] di oxol - 5-

yl met hyl )am ne. Melting point (MK ) = 201-207C
EXAMPLE 18 :

N-[ 2- (5, 6- D net hoxy- 2, 3- dlhygro-lFLinden-Z-yI)ethyII-S-
(7, 8-

di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-yl ) - 3- ox
opropan-1- 20 am ne hydrochloride Oobtained in the sane
manner as the product, of

t
bR g BiFoTHPeOT RS & heoRIGEeclof Lok hbitgh 3 ggplpfegpeng of the
proglg(cz pv%[%‘é}i%ﬁtl&l 2MeY tthdi o Piephrafibh 6 )an&lﬁﬁglﬁlﬂﬁnc%d instead of

hydfeddqr-acit] & Bltfetrhivg pgent2, 4, 5-t et r ahydr o- 3H 3- benzazepi
-3-yl)- X0p oamn o} nethyl)bicyclo [4.2.0]

&@§%¥é%¥&gﬁéﬁrﬁri§£¥éifg trifl uoromet hanesul phonat e
hydrochl ori de Obtained in the sane manner as the

product of Exanple 13, but with replacenment of t ?
EXAMBLE!166f Wéﬁé?laydmyszlowta{fﬂuﬂﬁlb?nmﬂwakétﬁlaﬁthlle) 7,8-

Mel ti ng p0| SGyRX f-3-y1)-N-methyl-3-
7-({[3-(7. B%em‘/{"i’{o}i&a’f ‘fﬁgﬂéé&'?’?{%ﬁ%ﬁ alepth RN Ty
n-3-yl)-3- (ﬁmpnmﬁﬂyihnﬂn@hwd&mhRWhul)b|cyclo [4.2.0]
octa-1, 3,5-trien-3-yl dinethyl sul phanat e hydrochl ori de
10 Obtained in the same nanner as the product of
Htam‘i\é t4 tﬁ@ | REE G xipld 1S, bl WAHEhla@Ement of the
b reparatlgﬁng rhat o Preparg%lon 22, Nb|tlﬁ% poi nt
proddt.dk Prgparatida 8- 12/3561 dERAdyRtAEOR T .
N- (5, 6-Di hydrogycl obut af f]
@MWOT{}%# Eéy| met hyl )-3- (7, 8-
di met hoxy-1, 2, 4, 5-t et r ahydr o- 3H 3- benzazepi n- 3-yl ) - 3- ox
opropan | - 15 am ne hydrochl oride Cbtained in the sane

&E HE: tNds;ﬁrbdwdromlomm{ﬂ[163]bsnzqsl!ﬂxo\lm5t)ﬂmethyl) -3-(7,8-
“rept t { th
L?SpZ?Z{‘FQn OB LR Oy PSP B0 LY s opPlpan-

l-amine hydrochlorlde

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

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
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EXAVPLE 22:

N- (Cycl opropyl methyl )-N-{[(7S) -3, 4-di met hoxybi cycl o[ 4. 2

.0]octa- 20

1,3,5-trien-7- yl]msthyl} 3-(7,8-dinmethoxy-1,2,4,5-tetra

hydro 3H 3- benzazepi n-3-yl) - 3- oxopr opan- I-am ne

hydr ochl ori de Cbtained in t#1&- same manner as the

product of Exanple 13, but with replacenent of the
EXAMEBLE19af7-8f2(h8-Miinethoy Hy2 4 Seeprabydio:3 i3-Rme pzapin-Beayl)-3-

12 and of the t b K.
= 88-92C %gsrm%}%gﬁﬁo ?tEY%ﬁYg%[érZ\s@ﬂfm%%%“et for :
g9/ cmB,  T=20{m ol-amn8thalBul mﬂe1 d?r'échlbﬁd(ecm ): 1632
(GO, 3420 (H20) 3000 220 NH) . EXAMPLE 23 :

N-ATY-N-{[(7S)-3, 4-di rrethoxybl cycl o[4.2.0]octa-1, 3, 5-

fries-7- .
Obippfdp 58 g oo i s RS el Lo glae gt f he
proddd QP PRpdration PIbytRat@f PRéar@ion 21am ne hydrochl ori de
ot ained in the sane manner as the product of Exanple

Melitng pointt (M Kh)ré@ 46¥%ent of the product of Preparation
2 by the product of Preparation 18 and of the toluene
by di oxane. Melting point (MK ) = 74-80C. Opti cal
EXANIRLEQD : ‘B(’ﬂ[y—@n&Dlh&ﬂ'bny:@A;Sliegfahpﬂro Jyng‘enzlazé;ﬁﬁ-m) -3-
aD =-4.6 10 IR (cm) : 163 (C-OE 3400 H% 3000 to
2000 (NH). owmgnggo}methyl)blcyclo 4.2.0]octa- -trien-3-yl
SII-]{En(E‘Zﬁ) | f’dlﬁleﬁlﬁﬂlpﬂmgie%r%hqoﬁdg] octa-1,3,5-tries-7-
(7,8-dinet hoxy 1,2,4,5-tetrahydro-3H 3-benzazepi n- 3-yl)

- N\ et opanl-amne m f t tal
ObfaReIA S FRHERTS Pribe Brasece 1@5%?@% R} of the
prddS @ FPedRMioRR By8at éﬁ’r?a?ﬂiéﬁtﬂo‘c Preparation 2 by the

product "of Preparation and of the tol uene by

Medfirgpanvg (M Rhe : §é$-ﬂ35°§3for med using fumaric acid.
Melting point (MK ) = 71-73C. Optical rotation:
solvent: MCH, C=0.01 g/cnB, T=20C, L=589 mu, aD =-6.67
EXAMPEIE 21 : V-(5, 6213 di6cy 2Dt b EDofurhfOd ykiahyl) 3=0)8-
1276- 1203 ( ﬁg] 20 yEXAI\/PL[i[‘Eﬂ-tZFJS : Y
N-{[(7S) - 3¢ m@wh@%ﬁ%m‘r@ﬁﬁ dpeprazening’-gD3-pxopropan-1-
yl ] met hyl } -
(7, 8-di rrwet:ﬁoxn)fe h.t‘:df?ﬁlflgl:lfiet r ahydr o- 3H 3- benzazepi n- 3-yl)
-N-(2, 2, 2-

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-
1,3,5-trien-7-ylJmethyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3 H-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
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trifluoroethyl)-3-oxopropan-I|-am ne hydrochl oride

(bt ai ned in the sane manner as the product of Exanple
13, but with replacenent of the product of Preparation
2 by the product of Preparation 17 and of the toluene
by di oxane. 25 Melting point_ (MK ) = 68-70C. Optical
rotation: solvent: MOH, c=6301 g/an T=20C, L=589 nm
aD =-8.04 -44- IR (cm) : 1633 (C=0O, 2800 to 1900

Opficatbrutiont 36T etoMEPBE (=0CH3Y cmETARPNE 12689 nm, ap =-13.25

& (5 e ) (8 38 Yo LO300RNGY! 0L 4 2 Ol octa- 1,3, 5

yl' ] methyl }-3- (7, 8-di met hoxy-1, 2, 4, 5-t et rahydr o- 34 3- ben

zazepi n-3- yl)-3-oxopropan-|-am ne fumarate 5 Cbtai ned
EXAMPHE 2§am§~AdbrMé{[('bE§ 3 hdimetbaryhicysio[deMpeta-13%83-tHen-7-

he. or cduat e o ST 5 L 1 ARBBHRTpfhepin s
di oxane. Tﬁﬁoﬁﬁﬁo&hﬁ f-omiEchydsbegofidenr i ¢ aci d.

Mel ting point ( 146-148C Optical rotati on
sol vent: MeCH, C=0. 011 g/ cnB8, T=20C, L=589 run,

ObT;-ZSOug tlaﬁ]_'gmﬁ%@)s é]%e f}l%gﬁctad}%ﬁﬁﬂ)@e “:'lgc w1§101Q91at:8nent of the

prol}h%ﬁo%r Pepernitivh 2¥y{thd Fo)ind, of Peipaeition § ahd yLihe feduehediyodiogane.
) trien-

Melimgipgins (Nl 7‘87%$(%T€Thoxy 1,2, 4, 5-tetrahydro- 3H 3- benzaz
OpfiPl Porato: lsl)IV%anﬁF@DObI hAerdirer pLegoQhh aied.d n
ner as the pro uct of Exa e 13, but wth
IR (o&p})adém?((f (D)‘ 340005, Wdu@ﬂOQ)fNH’r)epar ation 2 by the
product of Preparation 19 and of the tol uene by
di oxane. Melting poi nt (M.K.) : 79-82C. Opti cal
EXANIPLUEOSY : §9 B.4 ho eytlo[820)6cta- 1538 Giien-758nethyl}-3-
—TInn, ap = %[QS;HR (c 2‘;’;[918:01 and 1635 (C=0), 3000
to 2500 (- mdl@ﬁh%m petrahydro-3H-3 -benzazep1n-3—yl)-N—ethyl 3-
N- (Cycl open mst h N Y/ di met hoxybi cycl o[ 4. 2
.0]octa- 1° "i'r?)ml‘ yi‘%ﬁllé}nﬁaé
msthyl} 3- (7 8 di nmet hoxy-1, 2, 4, 5-tetrahydr o- 3H 3-

benzazepi n-3-yl ) - 3- oxopr opan- | - am nngéd ochl ori gq%lpngnt of the

Obgtivesi inethie sime Hensems thamreduchel Examp gt yith
pro]d%ct Mre&ﬁr&@m{ S%&%ﬁ@ BFOQl'i.lcto(gf Itxjéﬁaratlon 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, L=589 nm, ap =-6.67
IR (cm™) : 2200 to 2700 (NH'/OH), 1701-1631 (C=0), 1276-1203 (C-O-C).

EXAMPLE 25 : N-{[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl| methyl}-3-
(7,8-dimeth0xy-l,2,4,5-tetrahydr0-3H—3-benzazepin-3-yl)-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.
Melting point (M.K.) = 68-70°C.

Optical rotation: solvent: MeOH, C=0.01 g/cm3, T=20°C, L=589 nm, op =-8.04
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product of Preparation 2 by the product of Preparation
15 and of the toluene by dioxane. 25 Melting point (M
.K.) : 87-90C. Optical rotation: solvent: MOH,
C=0. 008 g/enB, T=20C, L=589 nm aD =-19.07 IR (cni):
2454 (-NH+), 1633 (C=0, 1272- 1205 (GO Q). -45-
EXAMPLE 29 :
N-(Cycl obutyl nethyl)-N-{[(7S) -3, 4-di met hoxybi cycl o[ 4. 2.
IR (@t 8636, (Bt 2808rt0 1990 {-NH"), 1107 to 1206 (-CFs).
met hyl } - 3- (7, 8-di met hoxy-1, 2, 4, 5-t et rahydr o- 3H 3-
benzazepi n- 3-yl ) - 3- oxopr opan- I-am' ne fumarate Cbtained
e 2%3 Dﬁﬂzﬁmmf-{ﬂ!}s}m daﬁn@ﬂﬂﬁybnw&pam]loetalﬁs Shwien-7-
| acenent of 5 product of Preparation 2 by
the produagt] mﬁthﬁlﬂép@s&dlmﬂthla’-é’ﬁd tetrahydy %ﬁﬂe?r@ewzepm'}
di oxane. adé‘ formati onml tﬁﬁ{arr d out in the presence
of fur nar i¥V-XOrOPTopART A ine SN ’(‘ .K.) : 68-71C.
Optical rotation: sol vent MeOH, C=0.01 g/cnB, T=20C,
Obt:laggggigglnw’zsa?gg @aé}zer %g @11435%52( . T@]f)ﬁ;@amp?e 1? %%t ]\iv?t:fl re&lacg%ént of the

pro%%og lPo&?p:%% 01175\|B§ %ﬂﬁe@%‘fa‘?ﬁt %}: (ﬁ(é}ﬁ %zﬂ%lﬁynlg't e%]iﬁﬂcéfq{léf tAudhk it @oxane.

Théa¥t-id fodnied &sﬁlgtfmahlycdamd 3H 3- benzazepi n-

37yl ) - 3- ox%p an- | - g:m ne hydrochl ori de At anbi ent
Meltpigpoipg (W & ) 1140-198°% ol )~ of

gég_%étl[; &m%)m;,%ofveﬂi ﬁﬁécfl@@b@ 6V Ch/ehA RRPOCL 25898, ap =+2.07

IR ()7, 1898jamrb164c6>(¢—0)2309050t2é@0é%r0 3H- 3- benzazepi n- 3-
yl)-3 15 oxopropan-|-am ne (obtained by returning the
conmpound of Exanple 4 to the free base) and 0.17 nL
XAVPLI®] { A-Etidpeatylayg[@ Baftﬁﬁﬁtlﬁf bigyde . 1. moetan,ms-tnen-

'—GT'WTITE or orrgyfbhapneiy -f{[( b}i g (3.3 X(S’rrr nol /1.5 eq

sodi um tri MHMWhﬁdﬁMIHwéhW&a@ﬂénteﬁfai‘sdm ?’H-%bel?azepm-
rnnmol /1 eqé)yygj 9?®§%g§?-q°%lglﬂ%rfﬁmtﬂ[3 g added, and

stirring i anmbrent tenperature for 5
hours. If the reaction is not conplete, there are

further added 0.08 nL_ (0.5 eq ycl ob tan ne and
Obguedny the sFBe GyIeTRs b giaet Pt E?&%’E‘éﬁ;}g Pyt FepAcamgnt of the

pr%dg.lctr Jf&g&)a!ractl tnczalg}; fh@g &&P}i]:t S prepHRh i 1 9 SRRA R tHIu%né BY dibxane.

m nut es “nor ere are then added of
Megrepsint (30d{ ym7By82FExi de sol ution and extracti on i's

h h,1 Th
Ontisaesisnoiuan MpHe Es00 B s Fal G e SRE R 71084
IRPGH Y e 1 Whi fﬂéﬁ@(ditk), 3000 to 2500 (-OH).

EXAMPLE 28 : N-(Cyclopentylmethyl)-N-{[(7S)-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.
Melting point M K .) : 87-90°C.

Optical rotation: solvent: MeOH, C=0.008 g/cm3, T=20°C, L=589 nm, ap =-19.07

IR (cm™) : 2454 (-NH"), 1633 (C=0), 1279-1205 (C-O-C).
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of saturated aqueous sodium chloride solution and are
then dried over magnesi um sul phate. 25 After filtration
and concentration, the residue (1 g) is chronatographed
over a colum of 50 g of silica (eluant:

di chl or onet hane/ etl ranol /ammoni a: 98/2/0.2) to yield
the desired product in t he4Porm of the base. The
|atter is dissolved in 9 nL of ethyl acetate and 12 nL
of ether and converted into a salt using 0.63 nL of 2N

et her eal t ield th t - 46- product
ExXEIPLEZ0; ey dubuilmsthyB SRR SdiimaneR Blsyibs.2 oot

sol vent : 9. / (7154l fethbxR ] tfhhydre-3B3-

R (om ) ooy e e bR 2 e g g

5 EXAMPLE I®hzazepin-3-yl)-3-oxopropan-1-amine fumarate

N-{[ (7R) - 3, 4- Di net hoxybi cyclo[4.2.0]octa-1,3,5-trien-7-

yl ] met hyl } -
ObRid¥atiRYhe SnkdmbnSer tak ithee pryaudt-of, Brathple | Bt @pBktBehiof the

nzazepi n- 3_—y|h,?e- 3- oxopr opan-1 -am ne hydrochl ori de ,
produet aif Peeparatione by sheepradingi e Paepargiionpiboindcal the teeneivedioxane.

Saléﬁogrr;}g 1(t)en J%VI c%r?;iea%ﬁjt ﬁctﬁgsl%gmﬁfe OE%na&ra%%Ct of Step 3 of
Me?omb oyt OVl X6.,) 768711G.net hoxy- 2, 3, 4, 5-t et rahydr o- | H- - 3-
enzazepi ne, dof th duct [
Opiieqlyatian golvent: MeOH, C=0.0T g, S 0- @ L E R A 202 34 PY
IR (- Hethex Y F359! eEty) 2 Pboryaé.@c§- trien- 7-yl | net hyl } e
_%ypal nine, an (of t)he tgﬁzerge (%55 THE Mel ting point (M
.K.) : 83-86C. EXAMPLE 32 :

E;NA q{gﬁgﬁs 0 f’ NGBy SN (8%, atimenok it fardra. ot la £55 Hrien-
N- et hyl - 37, BiTRLAY yob, 5,43 teflah M8 A= Bbbudmbepin-
nzazepi n- 3%6@11)& :l}o?((gg?opgir%lllékgm ﬁeghydr ochl ori debb Bépin
bt ai ned i hryDeosprepamirraningdydehprsbpuct of Exanpl e

13, but with replacenent of the product of Step 3 of
Exanpl e 1 by

At 3masént! @pefitufe,81 tg (MBLHMNY)- 8 J- () Be4-diaduyletisgbickklopt.2.0]octa-
benzazepi ne, and of the product of Preparation 2 hy
1,3(3-{rieg)7-gl] methyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-3-

TR B LT o TS T
and B 17)mL (83-n8186l/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
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.
After filtration and concentration, 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
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Optical rotation: solvent: MOH C=0.01 g/cnB, T=20C,
L=589 nm an =-3.00 IR (cn) : 1633 (C=0, 3100 to
2000 (-NH), 3600 to 3100 (-OH). 25 EXAMPLE 33 :
N-{[(7R) -3, 4- D net hoxybi cycl o[ 4. 2.0]octa-1,3,5-trien-7-
yI ] met hyl } -
3-(7-nmet hoxy-1, 2, 4, 5- tetrahf}é‘ro 3H 3-benzazepi n-3-yl)-N

-met hyl - 3- oxopropan-1|-am ne hydrochl ori de -47-

prof@tai ned in the same manner as the product of Exanple

13, but withr pdsgt::errent of the product of Step 3 of
_@z&mﬂw f§y) o3
Opie AT solke iR VO, -H030 %/51‘11ﬁ et-nahy dr-0589md up =-5.63

benzazepi ne, of the product of Preparation 2 by
IR ({c{n( JRP4B, GNE )relﬁhbﬁ&tﬁ)):%@i)[l WAGPder a-
,3,5-tries-7-yl[methyl }rethyl arine, and of the toluene
by THE 5 Melting point (M.K .) : 126-129C. Opti cal

] - (03663a-13;20Gen-17 thyl}-
Exﬂnﬁtgm +SN> é}é@ﬁ&ﬁbﬁeth&q&n@ﬂeﬁﬁw 036a-13;20Gen-7330Re thy1}

N- ]{ [(7S)-3 Mmthﬁ]t‘?o'(ﬁé?sgrtéwtb?l@b"hzé}%@ﬁtﬁlhydgogllrﬁbgﬁzapepm-
y1 nmet hyl
3-(7- mi‘%/héx -yli ioﬁ?%r-ope? mdlreglygltfcéﬂ%enzazepl n-3-yl)-N

-met hyl - 3-oxopropan-1|-am ne hydrochl ori de 10 Qot ai ned

in the sane manner as, the prod 13, . but
Obtgined indhg saresBIRNG astthe Praduetf Xa&fpl%ﬁgg@ vt Eplacppent of the
pro Mct of“f"§tf(é:)$/l3»oyiJ E)zmﬁﬁg ROy 3 %1 dy1%6. @Rﬁﬁ@ﬁh@ﬂhb& 5-3etrahydro-1H-3-

ehzaze product” of Preparation 2 by
benzhtepBle; 3, dadli mef hobhybl q:»yctduo{ 4. ¢ O]chpaatlon by {[(7R) -3,4-

dmg}’ghepcgqpfcgflﬂg A&Z HE) %ﬂonf%:g l]y'ﬁlquflglﬁgthx Of t H (%'t t%% U&ne by

THEOt ation : sol vent: I\/b(]—| - C=0. 01 g/ cnB, T= 20C L=589
run, ab =-2. 7 IR (crn 1) : 1629 (C=0O, 3000 to 1800
Mg(ty@lﬁ@)z (B600.)(: 3BHp° @vveak) EXAVMPLE 35 :
[3-(7,8-D nmetboxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi
I) 3- oxopropyl] am no) nmet hyl ) bi cycl o [4. 2. 0]
Emwm kR Nt [@B?-s AODimédx by s[4 de0]8&a nm,gdlal&7ayl]methy1}-
—mol/0.95 e

the product of Step 3 of a
0 040.5. nins et BHET BromeboRsiL I St A ke nasepin-

(0,2 ok ax o R iR T < et ea et

40C for 4 hours. The reaction

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-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl } methylamine, and of the toluene by
THF.

Melting point (M K .) : 83-87°C.

Optical rotation: solvent: MeOH, C=0.01 g/cm3, T=20°C, L=589 nm, op =-3.00

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

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

3-oxopropan-1-amine hydrochloride
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m xture is taken up in 600 nL of dichloronmethane and is
washed twice with 500 nL and then twce with 800 nL of
wat er. The organi c phase is dried over nagnesium

sul phate. 25 After concentration, the residue is

chr omat ogr aphed over 500 g of silica (el vant:

di chl or onet hane/ et hanol / ammdhi a 95/ 5/ 0. 5) to yield the
expected product in the formof +the base. 1 g of the
pure base is made nore solid in 9 nL of ethanol and is

Obttgtq}%g rng gl{]evq?q%g_ee%ﬁmé§ R Itlgetf 191:3 gc?c g)llﬁtftxla}queg 5}1‘ dajfllt gg@hrgglagel}lnent of the
proﬁﬁcﬁabf BSteﬂ' ELrofS 'E%ulnbl%eq B& OBUa@ry[H})FWHﬁ@ch&fy-@t?’ e Rdtrah ¢do-1H-3-

wat er 0 yield,” after ltration and
bendagelpmg, of tie mqblmttOéd’rmaadmotfl by {{(A8)- ﬁdrdnmflloﬁhbcyclo[‘l 2.0]octa-

ydr ochl 12-215C. 5 IR

13%‘ - g‘%%‘gf@%ﬁy 2o 300 {Eﬁ‘%g‘lﬂtlerﬁﬁé’ . EXANPLE 36

Meﬁz ;sﬁ@g/[ & pmm@eyyl 2 4 5-t et r ahydr o- 3H 3- benzazepi
-3- oxoprop anmi no

Optieal ngtzon sy kof M i ooy @L2p, gacns’ 287, 3589 apb &b méd-67n
the sane manner as the product of Exanple 35, but with
repl acenent of the product of Preparation 3 by that of

EXAMPREXNMI :0 m4[(7$p3,wabﬁﬁaﬂow@kloqm.olwa 1,3 SLﬁ'fiele-@I}Ideﬁhyl}
(cm1l): 16277(C-O) 3700 to 2200 37
N- [ ( Bi cycl of-@-meth) qara'tlazaiﬁste@abyqlréhm %bs%%*fﬂ}p?-yl)-f\’-methyl-
3- (7 8- di nmef
1,2,4,5-tetT %i% Baléﬁ-fgmg gE"ec&l"n“ eyI) 3- oxopr opan-| -
am ne hydr ochl ori de 15 otained in the sanme nmanner as

Obt he .nr ‘t’ﬁ'“"a}l of Exanp o the 3r5 (k:)tugf ﬂ(atmhplé ?? ! Bt with rep?acemerﬁ of the
JB theopanes; waaRelq ah Bragy

pro(iQétC)SFl Qb4 2. &] %‘éﬁﬁpﬂe’ 3 %gt Blaégdgylyﬂ—m%w@y b )324Y5 Arahydro-1H-3-

[ting point C 'EXAMPLE
belﬁa(e'p}lﬁ- DF thest pmﬂycthszmp@aum 2 eblwy{dﬁ@ 3&4 -Gimsdroxabispélnf432. §locta-
th
1,3 irien 7[)§ lggtﬁ}(!? r%lflr?g }}eyt% o}oan | - anmi ne

MeM@%@B'(NI Kkd§ er]z.qggv@l in the sams rmnner as the
product of Exanple 35, but with eé)l acenent of the

Optieddoistiont seyvayaradHe £ Oé;g/cm atl =8¢ (lepdP am. 6n =2b 7
IR (em™) : 1629 (C=0), 3000 to 1800 (-NH"), 3500 (-OH) (weak).

EXAMPLE 35 : 7-({[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-

oxopropyl]amino}methyl)bicyclo[4.2.0]octa-1,3,5-trien-3-ol
hydrochloride

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 with 800 mL of water. The organic phase is dried over magnesium sulphate.
After concentration, the residue is chromatographed over 500 g of silica (eluant:
dichloromethane/ethanol/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
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Melting point (M.K .) : 166-168C -49- EXAMPLE 39
3-(7,8-D nethoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi n- 3-y
[)-N-{[3 nethoxy-4-methyl-bicyclo [4.2.0]
octa-1,3,5-trien-7-yl] nethyl}-3 - oxopropan-|-am ne
hydrochl ori de Obtained in the sane manner as the
product of Exanple 35, but WPt h repl acenent of the 5
product of Preparation 3 by that of Preparation 30.

intdviel stit ngingol..bteq( M 2K ethereal2HC} 21 2GnEX0AMeEEn#fle; and 1s then finally

rec&s{ahgq? %Sm 4a r?n%eh 8%( %m C<¥1 &29[1?&% 1ioct1 \%at]ér :24 mLt)rto yleld after

ﬁrn%néﬂ afkt &t@i}g{ PRNKpdotéd frodudt & MG th%"h?dﬂéﬁlﬁléﬁé@pl n-3-y
thyT - 4- oxobutan-1-am ne hydrochloride 10 Step 1

A@ﬁz@iﬁzﬂﬁwt$héthb&gliT2 4, 5-t et rahydr o- 3H 3- benzazepi n- 3

| )r4- It ans | ~ T g 9 mmol ) of
mé}%)dilﬁﬁg%@-’ §4%(%4?2§'%ng\?%%¢ 0- 1H 3- benzazepine in 30
nmL of THE, at OC, there are added, dropw se, over 15

mnutes, 11.6 nL (29 nrnol/l eq.) of 2. 6M n- buty
EXAMRLER6s o Bu{[3df.8 Rimethare 1, Zﬂa%tqﬁa&y@r@%f@ﬂﬁmwenm-%ﬂrl) -3-

nto o sol TP garBRs e RREE Afeh- L3 il £
ganmma- butyrolactone in 15 nmL of THE Stirring is carried

out at -78C for 30 mnutes and. _the tenperatyre is the
Oblsinsdgnthe sproapenagicstbe arqdﬁétr%f FBIDE figu it ifreplacement of the

pro'ﬂﬁém)? WEfiohS I%J}ﬁﬁlt of Prd W40 return to anbient

enperature, re stirring I's carried out for 48
Meroigrint TNEK i 93118595 poured into 75 nL of saturated

Ugo DA hlori gl utjon and is then
Qg@%?réﬁ%%ggggﬁbggmfFﬁgiﬁgﬁﬁa{KgéiethyI acetate. The
conmbi ned organi ¢ phases are washed 20 with 150 rnL of
saturated aqueous sodi um chl oride solution, dried over

E..XM&MQE“ Ntl[lﬁihmle[‘iaﬂ?@]Oc@ﬂbé,ﬁtfrhngd}’l)mhﬁlﬂ]6,33(7eﬂréim§h0XY'
t [ fat
w th 75 neU T e R s BRF b En e SR e Fine

conbi ned aowwirdshiegidd phases are re-extracted twce
with 100 nmi of dichl oronmethane. The organi c phases are
conbi ned, dried over magnesi um sul phate and

OHARS AP Kt el e 0B dscy B8, Byhefn o
progupt-of Propabitioaraly @m’@cimpi.z.@@ocmms [strient. 7} ylahetDNBGiae.e

dded d ¢ 3 i o /lohelDpBhiae.
maded dTRPY S8 g M (23 nmol/3 eq.) of oxaly

EXAMPLE 38 : 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}-3-

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
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chloride in 45 nL of dichloronethane, at -60C. The
m xture is brought to about -25C -50- and a sol ution of
2.25 g (7.7 mmol ) of the conpound of Step 1 in 22 nL of
di chl oronet hane i s added dropwi se. Stirring is carried
out at -25C for 15 mnutes; 6.5 nL (46 innol/6 eq.) of
triethylamne are then addeﬂ dropwi se and the m xture
is allowed to return to anmbient tenperature gently. 75
EXAMPBEEJ9C h|3a¢78vDinatie xg+1c2,4,5-tetiralof droed F-3-leme a Ze pirh8+y1)-V-{[3-
added; stirrinpng, separatjon o e ph S an shj.n
of the or gdﬂ?tg‘gﬂﬁés‘geﬁ‘{tg’c%gg 4\/%&39 %I fg%ﬁ‘e 'm kfysl}'}
aqueous hyq{xggm Pl fagfihOhydobiiiofige 75 mL of water, 75
mL  of I N aqueous sodi um hydroxi de solution and 75 niL
of water are carried out. After drying over magnesium
Ob g}leﬁgjg:ﬂgedsaaq% 1%181[1]1%:? nats " é iar(%)lahcttol}eﬁx%%sp &5 9 i %\ngl repiacement of the

probibdt{of PRpatifn @'bg/tthﬁtdf@‘élﬂaféﬁ)éﬁ Bo[ 4. 2. Aocta-1,3,5-trien7
-7-)dJni et hyl } & di i net hoxy-1, 2, 4, 5-tetrahydr
Mebtingipomt PelnKad epl 2B4°C 1 ) - N-  naet hyl - 4- oxobut an- 1-
ansi ne hydrochl ori de At anbient tenperature, 2.53 ¢
(12.2 mol ) of {[(7S)-3, 4-di net hoxybi cycl o[ 4. 2. 0] oct a-
EXAMPBE!40 erNZ(T5]-3atDivhdthetybydyalo[e. qusﬂa-iiﬁ%t@ed 131]tnethyl}-
mol /1 eq.) of the conpound of Step are m xed inta

90 L of dithbdinetesyd,2 ,%ﬁé?téalb}fdé%%ﬁ benaazspm-gal)gN-
(18.3 15 mmﬂ@ﬁ%&m@wﬁmﬁa rg,[ggbsmaﬁaaoxyborohydrl de

and stirring 1s carrie tenperature for
4 hours. There are then added 60 ni of I N aqueous

saodi u dro i de ution, f wed b xtracti,on
Ste - ol DR o 2.8 fé?'ﬂ@}rd"%fégfége?zaﬁ%ﬂ-ga%? “REgpuian-1-ol

organi ¢ phases are washed with 100 nL of water and

then with 100 nL of saturated aqueous sodium chloride

To <ol gt(@Brmuantl adre8-dheethoiy-2d.4dvistradyerd §i- Mﬁ%lzm & 30 mL of

fter, filtratio d 20 concen at |on residue i
iy bt ot SO0 B0 e Gt g S 15 Ahnfy o {8 A E TS WimdiP1 cq) of
2.6M &gyl B RRaRdteInhANMxARTTNE indix 9 1s3then Ipolked ty b@duﬂ 473&: and
desired product in the formof the base._ The

pow%éimmép,meaéonmlraﬁeﬁ, duigropelatien of gaank éé%n%logl 2 &) of
t 7

e ey R R B T, Srrf e Rl S TR S e riphiss and

theaxppahmet pribauieiougiGo MO ang letd mbre(ﬁﬂ‘ 1 Kow); the tEBPehBGE]s then

all%@%ﬁggﬁgwgg%e%ﬁggne Mﬁere stirring Pslézargedc out’ for 4% %ours 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
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 IM 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.

Step 2 : 4-(7,8-Dimethoxy-1,2,4, 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
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IR (cm-1) : 3500 (OH), 2441 (NH+), 1610 (C=0O),
1278-1234-1204 (GO C, 865-845 (CH Ar). -51- EXAMPLE
41
N-{[(7R) -3, 4- D net hoxybi cycl o[ 4. 2.0]octa-1,3,5-trien-7-
yl ] met hyl }
3-(7,8-dinmethoxy-1, 2,4, 5-t e‘t5pahydr 0- 3H 3- benzazepi n- 3-y
| )- N rmet hyl - 4- oxobut an-1 -am ne hydrochl ori de ot ai ned
and n btdletieard P2AfNgr(7ds nirhel) pofodhec tompolmdawpl Sed 0l bnt 22 mL of

.Wth replacepent, in Step. 5 3, of the __d . ]
aiclororasy e 35 edHEd KinRyBrc y LRt SHEP0 SP 127G for S dpinteg 6.5 mL
(46"RIRYE }eggtd}%h@ﬂﬁ}/ﬁﬁme are then added dropwise and the mixture is allowed to

{[(7R)-3,4-di net hoxybi cycl o[ 4. 2. 0]octa-1, 3,5-trien-7-yl
retijrmro hinbjemt tanyesatimeezeqily. Eqmivef disltletometishe iand 7p anlatof (efer are

. K : 106-137C. VP, 42. . .

thefy epdis I ey o PBIES 27 Esing, of S5 ey phase

suc}éés]sﬁ@%/l'\yi!tﬁ 75 #. of IN aqueous hydrochloric acid solution, 75 mL of water, 75 mL
3-(7,8-di nethoxy-1, 2, 4, 5-tetrahydro-3H 3-benzazepi n-3-y |

of 1y aqueopx eistivma dyfroxtderseluiipa ead A stli efevapt ae sadicd wut. ydter drying
sa 0 I '

over ét%%gg%ﬂng %{H’pﬁ?tﬁ t’agr? 8(%{0%%1?&%0]@1, {hﬁ ?éﬁ% p‘f‘ocfﬁ%t B‘&)u%&h
{[(7S)-3, 4-di net hoxybi cycl o[ 4.2.0]octa-1, 3,5-trien-7-yl
]methyl}msth(yl amne by { . )

Step( 753 3, 4N (fSt-Rdxyieskar bicyelol 4} Yeera- 13 3;m5en péiwiervyl--(7.5-
met hy; ﬂ%z-" - . al 1Z ES-yl)-N-1 -4 -1-
Opt i c%%"er ot at9 1264}’1? t%% g{lbtgjﬁgb% &%%7}(30%[ N(i:]/ %’2@/‘ ;'Zfigboué?lq !
L=58%mimg hadrockloriGe | R (cm'): 2719 (NH?+), 1630 (C=0),
1276-1202-1177 (GO C, 862-832-781 (CH Ar). EXAMPLE
43

At bndbidn? Tél%péatge'f@t.ﬂ‘)?)(iiiz ZmfhoD- drel[( A BH Smitihoky BRPABZEDD] octa-
n-3-yl)-3- oxopropyl] (nmethyl’) a mn o} nethyl)bicyclo
1,3[M4trizno}ylboethyld n@fislamine rangd-3095 20122 mmiol/érag.) of the compound of

Stetggpﬁ%r gﬁ’gﬁg‘fh’é‘;’ 4?% nlgL( %f7§i°ﬁﬁﬂ§1|1%t@eea{ﬂ§mgﬁ%%gfi A)agéqe&e%-éé g (183

mukN1NR g § MyFderdpeh Utih&o:8Ber by §8ded afd 3tifing Rl darfiéd oapdt Wmbient
cyanobor ohydride are m xed into 145 niL of acetonitrile, .
tengperatytierfgr fshowsy rihere watthgropdded Qomt Aol Nriagugas sgdivm hydroxide

S AL B, YARSEERA e i
phaed atehwagigdewits 1p0ase dof swatrt satthed with 60 whk hoflatirated afjueous

25 di ch] h . T [ [
so%g?plggmggtrsglnu%gp gg«? g.‘f?ottﬁg]il ﬁgg&j éyl’}ggnggﬂlgsailgrlncsuﬁ)%%‘?e.eiﬂ%{ ﬁltration and

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 HCI and then recrystallised from 25 mL of ethyl acetate to yield the
expected product.

Melting point (M K .) : 132-136°C.

Optical rotation: solvent: MeOH, C=0.012 g/cm3, T=20°C, L=578nm, op =+4.28.

IR (cm™) : 3500 (OH), 2441 (NH"), 1610 (C=0), 1278-1234-1204 (C-O-C), 865-845 (CH-
Ar).
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magnesi um sul phate. After filtration, concentration and

chr omat ogr aphy over 200 g of silica (eluant:

di chl or onet hane/ et hanol / amoni a: 95/5/0.5), the

expected product is -52- obtained in the formof the

base. As a result of converting the base, dissolved in

acetonitrile, into a salt usilng ethereal HC, the

hydrochl ori de of the expected product is obtained.
EXNMPLEglpDiNl-t{[(QR/)-3J4—Di)néthd:6y'bidy7:D)¢4 5 OﬂRt(-d;ﬂ,S triei3B30 neethyl}-

2000 ( OH/ NH+

UL SRR ARl 3P B A Dy

n-3-yl)-3- t4h

nethyl 3 bi ey I%Xl’ ghi Rl %&%ﬁgﬁ@%’cehﬁ‘-’%%l
nethylcarbanate hydrochlorlde To 0.7 g (1.65 mol ) of

d f.t
o R TR S L e S ATy B s
3, (ﬁ@lﬁﬁeﬁ(m% HinkeBhck gB'iE%lb@ 239]0&:&1 3 Bgﬁ@ﬁ/ L pegANat@ylagisk by

heating'is carrie t at hours. After
{[(Ryrcedimethpxybicyctods 2 ddoatard, 3s55menﬁrﬂhn@tb1gl&avﬁwban@v@ (2 130
e‘%ﬁ? %lllca (el uant: dichl or omet hane/ et hanol / amoni a
d o to yield the expected product in the form of
&@yﬁgégaﬁ §: l@-1®871°0.s dissolved in 6 nL of ethano
an treated Mﬁth 0.5 nL of 3N ethanolic HO to yield
t he expected product. 15 Melting point (M.K .) :

lﬁ?&@_ﬁ% mbf%ﬁ%mletgmﬁybéc yelol4 2 Olocta1 3,5-trien.7-ylimethy)-

n-3-yl)-3- a«n&ﬂnnwhbxfmnwemmmb 3FBB ey dniepirc3-91)- e
[4.2.0]octa-1,3,5-trier-3-ol Cbtalned in the sane
manner as t%bﬁ#%lréf“"é? Ei(ré’ﬁbloé‘ %3, but with
repl acenent of the product of Exanple 35 by that of
Exanple 36. 20 Melting point (M.K .) : 201-205C IR (cm
Obtained:in 8@%amE OrfnneGrRe piddudt of TE3dpleGODut withseplakag:nt, 19 8tep

5, T 5197 5 %??t"fayﬂ%%ﬁ Bt B AR A enustmegainagpe by

334/Jd) &h b Jo{aved-ngl5)-@ih 7041 | methyl
{(ﬂgthylfglco Obocta %f% 5- t?%éﬁﬂly§?nng5
alébhlorlde

Opz‘ical rotation: solvent: MeOH, C=0.009 g/cm , T=20°C, =589 nm, op =-0.9.
IR (cm'l) : 2719 (NH,"), 1630 (C=0), 1276-1202-1177 (C-O-C), 862-832-781 (CH-Ax).

EXAMPLE 43 : 7-({[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-

oxopropyl](methyl)amino}methyl)bicyclo[4.2.0]octa-1,3,5-trien-3-o0l

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
dichloromethane. 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
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ot ai ned in the sane manner as the conpound of Exanple
44 but using the conmpound of Exanple 45 instead of the
compound of Exanple 43. -53- Melting point (M.K .)
107-110C. EXAMPLE 47
7-{[[3-(7, 8-D net hoxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi
n-3-yl)- 3- -52-
oxopropyl ] (et hyl ) am no] net hyl } bi cycl o[ 4. 2. 0]
obt@iﬁécamilthafcﬁrﬂcrﬂtbmba%eyl di met hyl car bamat e hydr ochl ori de
5 At ient te at re, to0.0.7 g.(.
As éa?ﬁ&& FOBYErEnG g gisHved i af&?fo%l%;}ﬁa P ﬁesai t“ﬁlé%geetﬂéﬁf%‘l HC,
nrnol /1.25 e of
the?l?u et]ﬁl(’ﬁg‘lf’r?ﬁ%e gﬂ%&md&”&&b}s&%ﬁ 02 m (2. 05
mggglobﬁ(MEKeq 16B17@Cnet hyl car bamoyl chloride. Stirring

= ol R ToB et iTea. The reidug s

cl rromat ogr aphed over 130 g of silica (eluant: 10
di chl or onet hane/ et hanol / ammoni a: 95/5/0.5) to yield th

e
EXANMBEEH prbﬁmrﬂ,&l)iméh«rmrlnz,éfs-tetmby@a)s 1-3penzgzepin-3-yl)-3-

di ssolved in 7 t Q ' .

3N et hanol i &° Ha’milﬁmeﬁ’y gm t %@Qﬁhgl i‘ﬁg[r‘t},!déeﬂac‘%éﬁ%%ﬁg_s'yl
point (M . Kneth lcaiﬂﬁniﬁQ@er&fE 48 : (-) enantioner

of 7-{[[3-(7, 8- d| met hoxy-1, 2, 4, 5-tetrahydro-3H3- 15
benzazepi n-3-yl)-3 oxopropyl] (nethyl)a wi no] nethyl}

To y%gg&;%@%g%f & tc@la;g) Lﬁhdfottﬁ p1§ 4-‘3'111 30 mL of toluene, at ambient

mate h or| of the conpound
tengferdfixa)inl aa aﬁ?oda/esmpmnataéddeyZ a:tﬂr (i’rﬁanmgﬂ@p&w) afrmethyl isocyanate

chiral phase; = nobil e phase; oH
and jheatingn o eRTEEd e 38 PO Or ?"és‘b%%ggrst 3%%08%8@3 1% H?ofeﬂd“e is
clanrﬁQ%&tphem{f&hl 30 SIMYAS (EREnt: chﬁlcﬁorﬁ&hhe!”eﬁhdiﬁl/%ﬂmoma 95/5/0.5)
ethanol'itc HG. Melting point (M ) : 132-137C.

to getd ﬂnalexpc;ttai productsiol the farm NEtbe) ba@;:(T hg l2ttey/is ipsolyed o mL of

eth?né‘i b d R En sy S SR e g B sRp S e Produet
ARS8 Y 135-388%.

oxopropyl](rret hyl ) am no] met hyl } bi cycl o[ 4.2.0]octa-1, 3,5
-trier-3-yl

EXAMPLE 45 : 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-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.

Melting point (M XK .) : 201-205°C

IR (cm™) : 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
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.
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di met hyl car bamat e hydrochl ori de -54- The second product
eluted in Exanple 48 corresponds to the expected
product, which is converted into a salt under the sane
conditions as the product of Exanple 48. Melting point
(M.K.) : 164-167C. Optical_ rotation: solvent: MOH,
C=0.01 g/cnB, T=20C, L=589 ¥Pm aD =+7.15. 5 EXAMPLE 50
8-{[[3-(7, 8-Di net hoxy-1, 2, 4, 5-tetrahydro-3H 3-benzazepi
Mefiing-polint {8F . Kox opoBpi0°( met hyl ) am no] net hyl } bi cycl o
[4.2.0] octa-1,3,5-trien-3-yl dinethyl carbamate
hydr ochl ori de Cbtained in the sanme mamier as the

EMEF"W °f7-§z ARE Dithbtifl- 1Sk @Qeﬁﬁﬁy&fﬁ@ﬂ@ﬂelﬁf‘lzepll% -3-yl)-3-

tead of the”cdnpound o .
Mel ting p0| mptmm()nethﬂxammqmmﬂj@me[MO]octa-l 3,5-trien-3-yl

7 {[[3 (7,8 tho ahydr o- 3H 3- benzazepi
3-yl)-3- ﬁ’éwﬁ%m lf%\lﬁﬂq &] met hyl } bi cycl o
[420] octa135tr|en3yl et hyl car bonat e

hydrochloride To 0.95 g (2.24 nmmol) of the conpound of
At Emampt emperatyre2® O edfl-6dirempl bt erameoungdtof Exampletstietsr> ml of

iGED AL AEE adéeﬁe%ﬁ r%lll(ge? ﬁes]d a{g‘ 063 R %s Q{r.)?’gf ikt PR and

m Xt

theﬁf @M)F{i/iset 0.2aRDuR . 0¥CGnatel/ 1 Q52631 S, digtidGeanivanhdyl chlogide.) Stnlfﬂng is
et h chlorof ormate is poured |n dropwi se. Stirring
cargigd bt HPICRY tOPerARNTe OGRS (e MIREES 4nihep fpgncontrated. The

res{d%@per qure 1&%&1%&%&4& oved.f 0 cose back ugrto by ent%luant

enperature ani c phase IS washed twice wth
dlcmrmﬁeﬂaatemthmﬂammoﬂral Qd/Sdlzﬁ)rtormqidethw axpestedginedvet irPthe form of

the’gﬁ‘;‘g ﬁh{% %&%glgftﬁ § JZ)\I}‘ET 0 192%!1% ue édg\glgtﬁ 8%)1}8&1?010 3N ethanolic HC1 to

yle?dﬁlkﬁl%l%eﬁbﬂé@e/ et hanol /arrunonl a 95/5/0.5) to yield
e expected product in the formof a base, which when

MMGMIKQ )9 1i#6-180°(6t hanol and treated with 0.65 nrlL,
of 3N ethanolic HOA yields the hydrochloride. Melting
point (M.K.) : 149-152C. 25 EXAMPLE 52

EXSAVIPILT: 48 - 8¢-Penditiomet-of 72 (3-G;9-aini ethiyely-0,2 3 5-Cethiydag-o pi-3-
T n-3-yl)-3 S

yT)-3- oxopropyl]ani no
met hyl } bi cybengpzepiniddda- 1, 3, 5-tri en- 3-yl

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
product, which is converted into a salt using 3N ethanolic HCI.

Melting point (M K .) : 132-137°C.

Optical rotation: solvent: MeOH, C=0.012 g/c1n3 , 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-
oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride
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met hyl car bamat e hydrochloride -55- Step 1 : tert-Butyl
[ 3-(7, 8-di net hoxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi n-3
yl -3 oxoprop),l]-[(4-h)idroxybicyclo[4.2.
Qocta-1,3,5-b-/en-7 yl)inethylJcarbamate At anbi ent
tenperature, 1.93 g (4.7 mml) of the product of
Exanple 36 and 1.03 g (4. 7%mml/ 1 eq.) of
di -tert-butyl dicarbonate are m xed into 20 nL of
Thed$ecbhd pradetthadmed in Exafpker 48 tci»rrelqungisfto rthe ethed pmoduct, which is

anmbi ent tenperatur 50 ni.. of dICh| an
Conﬁﬁéeéjdnt%séﬂt? Rﬁ? SEMGRKitigys ﬁf;thﬁfpr }g’f?ﬂ“ ﬁgn g
A@ﬁ%%?oﬁﬁgﬂﬁ gnlgyi@hége are carried out. After
t he expected product is collected.

Opiitei] vomatiom sdlventt MeQkl, §=0.011g/em1,54@0° Gt lep5 89 nm, ap =+7.15.
8-({(test-Butox);carbonyl-[3-(7, 8-dinethoxy-1, 2, 4,
5-tetrahydro- 3H 3- benzazepi n- 10

X 1 -

EX%MPLE%()O CHJ{[?JIW J-DTinRHIH 1h2'h,)5ttbﬁxﬁydx[o4312 3D ahepin-3-)-3

rien-3 yl) nethylcarbanate rocedure is as in
Exanpl e 44 (tmprwyll]ﬁmed}:vll)aoum]metbyl higeclpdoalleetaok,3,5-trien-3-yl

Exanpl e 43 d 1 ab St 3:
o (1137 ety R ShyReciibfferny o S 5- bensazepi
3 yl)-3-oxopropyl]- 15

an1no]nethy|}b|cyclo£4 2.Jocta-1, 3,
Obigiteryn girspafuanctsdhoetmemdof Exgmple 4(@%@%&%@%’&“}(1 of

ded to 0.48 g (0.84
Em??%Fysggkmg%gﬁ%%%lgﬁﬁg&8¥E§ﬂéﬁ ggabove di ssolved in 8
MeungQloimt(y K aced&1&2°CStirring is carried out at

anbi ent tenperature overnight; the solid formed is then
filtered off, rinsed with ethyl 20 acetate and dried

Mfg@gﬁ%&%ﬁ L W-ggﬁ-%@-ﬁiﬂfet%efi A%-RE8Yato-3 4B -beiazRhtyl)-3-
[[3 ) (7, &mpﬂﬂ'ﬁﬂmuylﬁmﬁ}lﬁ}mﬁiﬁﬂ??gdﬂo[4|33-»pl’.‘9¢t¥ehiézil§m1'3'yl
yl - t hy icyclo [4.2.0
1,3, 5- tl"rtﬁgl% ‘gﬁ%a]‘e @’ﬁﬁ?%ﬁgr bamat eyhydrE)chI or} dg

tep 1 :

8- ({(tert-Butoaycarbonyl é %7 8- di et h. OXK 5-tet
To ey el (24 pgol) @% Heopineund o f Example 43 in 20 mL of dlchloromethane at

ambient temperature, there is added, all at once, 0.33 mL (2.35 mmol/1.05 eq.) of

'O:)OO

-1
- 3-
ta-
56-

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.
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
HCI yields the hydrochloride.

Melting point (M K .) : 149-152°C.

EXAMPLE 52 : 8-{[[3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-3-

oxopropyljamino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
methylcarbamate hydrochloride
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3 yl)-3-oxopropyl]am no}nrethyl)bicyclo[ 4. 2.
OJocta-1,3,5-trien-3 yl) dinethyl carbamate The sane
procedure is used as for the conpound of Exanple 47 but
with replacenment of 5 the product of Exanple 43 by the
product of Step 1 of Exanple 52. Step 2 :

8-{[[3-(7, 8-Di nethoxy-l,2,4§§1tetrah),dro-3FL3-benzazep
i n-3 yl)-3-oxopropyl J-

am no] et hyl ] bi cycl o[ 4. 2. QJoct a-1, 3, 5-trien- 3yl

di_ et hyl car bamat e roch] orid o 0.93 r rmol,
Stei Tt HEdBflound of -y BEMENAES ot daderHg Rk b RRbt -3

t her 1m0, ; 00 Sion-

el T e T T

tenperature overnight; the solid fornmed is then

filtered off an ied.jn vacup to_ohtai he .expect
A gt Bl g Gherie- 1 Rimds oF i pSRhaL S ERGmi B RVEER 03 ¢
(4. Pthmiol/ 1 eq.) of di-tert-butyl dicarbonate are mixed into 20 mL of dichloromethane.
7-{[[3-(%,8-0 nethoxy-l,2,4,5-tetrahidro¢3H-3-benzazep
After grging -far 2 bwisras pybientitergperature, 50 m of dichloromethane are added;
2t hyl.} bi cyc . 2 cl a- 5-tr1}.ep-3- -
wasg‘xl?_nr%%(ﬂ%/%) gvgt)rflbég)on%#eo%ﬁg%%o%ﬁl %?/i.%geové{ {élgg?é%u}ﬁh sulphate are carried out.
Aftér doncéritioBuhex)peeadppatict {s3ollected- di met hoxy-1, 2, 4,
5-tetrahydro-3H 3-benzazepin- 3
Meljing poir %H%-@yﬂ?%ﬂf%@} net hyl ) bi cycl of 4. 2.
Olocta-1,3,5-tries-3 yl) 20 dinethyl carbamate 3.6 ¢
(8.8 mmol es) of tert-butyl
Step 3 ( B-@frdirmtrtnoxyr-bbnd;[4; (38 ditmetloyel S; B Brdbpdroadiégrendazepin-
yl ) - 3- oxopr opyl ) ) .
[ (3- h%ﬁ-oﬁweg@farwﬁfﬂ@jhef@{ﬂgl’?{?&-%Q&OFfaéﬁif:’W?-r?@%y| Jc
ar banpt & RERanliressol ved in 50 ni, of dichloromet hane.
At 0C, 2.1 g (1.1 equivalents) of N N
di met hyl car banmoyl chloride are added thereto. Stirring

is carried out.at 25 or days. 25 T ] re
T Brop Rl i el Bt oy B et i Bs Blabbitidh rdmpte 43 by
theSRRRIcBbEStepfll fabowls. i ed over MISO4, filtered and

evaporated to dryness. A residue is obtained is

purified by flash chromatography over 70 g of silica

S teé %l o g?—gg.? n (ﬁ%ﬁ% e%z%lg:gf_)b, :ét5gt€)[r§l:@;dpo-%§y~}~(B}nzta9eﬂik-9l)@ -§-Q§opropyl] -
7-{ [ [ @niné]BeyBeichOx-210]dcth;: B3,V etiemliydr o- 3H 3- berratepbamate

n-3 yl)-
yhydrochl oride

2.8 mL (8.4 mmol/10 eq.) of 3N HCl 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

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-3H-3-benzazepin-3-yl)-3-

oxopropyl]amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
dimethylcarbamate hydrochloride
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oxopr opyl Jam noJnet hyl j bi cycl o[ 4. 2. 0J

octa-1, 3,5-trien-3 yl dinethylcarbamaye hydrochloride
0.8 g (1.37 rmol es) of the product obtained in Step 1
is dissolved in 4 nL of ethanol and 2 5 nL of 3.2N

et hanolic HO are added. Heating is carried out at 60C
for 2 hours. The mixture iS®allowed to cool to anbient
tenperature and stirring is carried out for 2 hours. A

Step ol i @-(f getiButeyeadbobil-[3\hBatimetboryel 2 yst-aimahptrd-3i-drbeBzazepin-

mL of efhanol at reflux. The mX I S Il owed to
crystiy ]{) ‘BS‘@‘OB’fOPzg @it foy yeidy lﬂ%%ﬁéﬂt‘l% @8 ﬁt.a']ﬁ% &7 ?fig'é’{)e d

pr odugihuelipiAided in the formof a white solid. 10
Melting point (MK ) = 217-230C EXAMPLE 55

7-{[[3-(7, 8-D net hoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi

T e BPRREE & R PP SOPPOHY SR RIS L0 ishyplpsgment of
the PYSH@CHH Piakihte Zﬁ@}fﬁh@ odHCOEESHYS € of Bxatapid 5as for the
e

conmpound of Exanp 4, but with replacenent, in 15
Step 1, of the N, N-dinethyl carbanoyl chloride by

S_teg_e ; 2 gg—ggg)gf &) @%E%gcg)él l, 2% 5‘11915~Jz;8;9:~o-3ﬁ?§ -Béi{'}gzeBm—ﬁszl )(%,\tgrp)ﬂopyl] -

7-{ [ [ @nind]BetByIpmtitofy-210] deré- 193, 5-etierabyflr o- 3H- 3- demdgirephamate
n-3-yl)-3- oxopropyl] am no] nethyl} bicyclo [4.2.11]

oct a-ydsodhlaridean - 3-yl diethyl earbamat e hydrochl ori de

20 The same procedure is used as for the conpound of

| e, 54 ' | id : . of

oG B PeFgp L OSSR SFSE oo oF LA e r
addell| 204 inde (7. Medrholgs pq)) pff 3NWetKagolis HOI S2RDEE EX6AMRIdEOE At ambient
tempeb P i SO Pt isythen hitered DY nd aieh 31 Wiz 36 tein the

eXﬂE‘é{eﬁ%Hcgl}:Eyd o[4.2.0locta-1,3,5-trien-3-yl 1 25

pyrr necar boxyl at e hydrochl ori de -58- The sane
Mepimggedur @118 us2@-222°€or t he conpound of Exanpl e 54,

but with replacenent, in Step 1, of the

NN- di et hyl car banoyl chl ori de by

EXQWiPPIH 4 ?:Y‘l’—{i[S-Q?,Bklﬁ'iﬁ/éth&ﬁl-ﬁﬁ,i4,C§3tetraM§liH-BHpslb@ﬁza(z@foiK—S)—yl -3-
= 220-222
oxopropyl]amino]methyl}bicyclo[4.2.0]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)

dimethylcarbamate

3.6 g (8.8 mmoles) of zert-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)methyl]carbamate 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.
The mixture is poured into water, extracted with dichloromethane, separated off, dried over
MgSO, 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.
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EXAMPLE 58 :

8-{[[3-(7, 8-D nethoxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi
n-3-yl)-3- 5 oxopropyl]am noj

nmet hyl } bi cycl 014. 2. Olocta-1, 3,5-trien-3-yl

et hyl car bonat e hydrochl ori de Step |

8- (((tert-Butoxycarbonyl - [ 32(7, 8- di méthoxy 1,2,4,5-tetr
ahydr o- 3H 3- benzazepi n-

3yl ) - 3- oxopr opyl ] am no} nzet hyI ) bi cycl o[ 4. 2. 0]
octa-1,3,5-trien-3 vyl 10 Obt

Step gyt AR RGBT a0 S-S P BT M ent
Fg t(g SOBWE y]lnf@l?g}?%c??[gf? b}bc;ahﬁ,_?,tSeﬁzfenglﬂllmmethylcal bamate
al r ydhoh@iH@+ideenzazepi n- 3-yl ) -
3-oxopropyl ][ (4-hydroxybi cyclo[4.2.0]octa-1, 3,5-trien-7
-yl )met hyl ] carbanate obtained in Step 1 of Exanple 52.

0. 8?(@@72mm01es) of the Froduct obtained in Step 1 is dissolved in 4 mL of ethanol and 2
(7,8 hoxy-1, 2, 4, 5-t etrahydr o- 3H 3- benzazepi

mIno 35.2N) ema@m}&@rﬂ@wdb@lnﬁeﬁﬁm eaptigdhioutyall €)°4. for 2 hours. The
mn%tB.rezl:s ggoxa?d 'Ej) %o%?lslblg?t%iﬂﬁgér%%lrn% %{J&gsgﬂﬁ%g §tc|a¥-gei1 o%] Ifcgri lqcﬁlrs A

soliﬂ 1§5ﬂ)ie¥di‘1dofif Nyv156h Eﬁ—re@fyst@ﬂiéydl ﬁaﬁleG afleof &Rl aﬂfeﬁuﬁdﬁlﬁﬂmlxture is
nmL 44mm /10 eq.) N HC1 in ethyl acetate.
allqywdr 0] qai@staléw%tri%ﬁ @dﬁBEltedé‘fld d&%l Ehqt exnspise PERdUFTeisfabfained in the

lid formed is then filtered off, rinsed
fonqlwa%fﬁavé@l%yﬁ(ﬁ] O acetate and dried in vacuo to obtain 2.15
Medyidf paantr @diKkdye 20i260°GC s purified over silica (eluant:
di chl or onet hane/ et hanol /ammoni a: 95/5/0.5). After
converting to a salt using ethanolic HC in ethanol,

Eglﬂ @ %t‘ e§i éﬁg ng%lrﬁéh&BLPQ Qeﬂtetxl\ﬁllyhi‘(ﬂgﬂpﬁbéﬁza(z%mk@-yl)—3-
7-{[[3-(7, SGEmpﬂwmb]mewbetcmom@ Qlostz3H3 S-tyiemz 2y bpi
n

{
rre? hzl 1 B|3cy%ﬁ%s?ﬁqg{egﬁj‘ﬁ’e{"gfnien@;%“f‘?H“E‘#e3 yl

et hyl car bonat e hydrochl oride -59- Qotained in the sane
manner as the product of Exanple 58 but with

The sphepeasedire iy wsedtasfor the cemp@wéi Hribample &, bot gjthrepjpcement, in

Stet%)ﬁ? ‘%1%&\?17‘1 %ﬁ gl éea%]lgagﬁz plcirl]lgat(ig P)?mgk%ﬂ)?gg?l A c%r}ngnyél cRoride.
Mdérgzmbaﬁgz?gmb(gwdw{%om 0] oct a- ,5-trien- 7-yl)nethyl]

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

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]aminojmethyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl 1-
pyrrolidinecarboxylate hydrochloride



10

15

20

25

5 Melting point (M.K.) : 208-212C. EXAMPLE 60 :
8-{[[3-(7, 8-D nethoxy-1, 2,4, 5-tetrahydro- 3H 3- benzazepi
n-3-yl)-3-

oxopropyl ] am no] net hyl } bi cycl o[ 4. 2. 0] octa-1, 3, 5-trien-3

-yl acetate hydrochloride Step 1:
8-({(te)-t-Butoxycarbonyl - [é(? 8-di net hoxy-1, 2, 4,
5-tetrahydro-3H 3 10 benzazepi n-3

Thqd;a)neSpmxmur@i};WSdéas fon dienenimydunB iof Fehwple. #, djtowitarepl@edent, in

Step élngtr %ﬁ&% c%met%% car %glo}-loch?onz(?e ‘tg' p(yrr lldmyfnf c)arbonyl chloride.

Me[t%g§?%,,§ @iLxef-hoxyadaog 4, 5-t et rahydr o- 3H 3- benzazepi n-
-yTI')-3-oxopropyl ]

[ 4- hydr oxybi cycl o[ 4.2.0]octa-1,3,5-trien-7-yl)nethyl]ca

xRS, O B aRlc 2 ERPR Lof 0-

added, all @lop Qéjllf)ﬂ}anﬁnaﬁnéfhyl}ﬁﬁ% ommt»]/oataOﬁs SGrienyl
r

tr|ethylamne he m xture 1s ought to about 0C and
0.45 ni (6.ethylamdionptedydrogiloddet yi chloride is poured
in dropwise. Stirring is carried out OC for 1 hour,

and the m xture is allowed to cone back up to anbi ent

Step eNVp 8- gy rdFtBurdyeadogdn 37 Shdisetiiosy-\Washertakly G- Mt?t:bezﬁhzepin-
m. of water and _dried over ul at e.
concefd a2t PxRr OIB’Hé’mr”é@ mgthe)pey %Hﬁ’o#r&yé agrﬁle’ﬂleﬁ'\;gfl}

200 getﬂ;]céllbo{%@ (el uant: dichl oromnet hane/ et hyl acet ate.
I e t

97/3) t he desired product. Step 2 :
8 {[[3 (7 8- Di net hoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benzazepi

o or e SROBRL o BT Qo blp ¥Slaftent af s ooyt of

Ex8) nﬁl@ 43 Yy et r-Biityt ['39(f7c80m 0% Aj508ealiyidroSt B3 -Benzazepin-3-yl)-

dissolvéd in 45 nL 5 acetate there are
3- oadpl@t:tylit’£451yd1@xmqutﬁ612/ Ql]octéd §5mGIBNmeethy|1ﬂC@t3hlylﬁte obtained in

Ste éet fté ri ng is carried out at anbient

2 I‘r%@"f“ﬂnl? 4 days and the reaction mxture is
poured into 300 -60- nL of ether; the solid forned is
then filtered off, rinsed with ether and dried in.vacuo

Stepg : oB/Blinl7eb-Peedthie- Wtﬁ’»érfeﬁ ahickio-dhal-Berrapmin 3 olet
silic 7 1 ,
a5/ 51 0o ol e BBl SRR TR B e bapare
HC i hydbbidmolle t he expect ed product is obtained in the
formof the hydrochloride. 5 Melting point (M.K .)
176-179C.

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 HCI in ethyl acetate. Stirring is carried out at
ambient temperature for 4 days; the solid formed is then filtered off, rinsed with ethyl
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
HCI 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-3 H-3-benzazepin-3-yl)-3-
oxopropyl]amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl

ethylcarbonate hydrochloride
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EXAMPLE 61 :

7-({[3-(7, 8-D net hoxy-1, 2,4, 5-tetrahydro- 34 3- benzazepi
n-3-yl)-3- oxopropyl] am no} methyl)bicyclo [4.2.0]
octa-1,3,5-trien-3-yl

hexahydr ocycl opent a[ c] pyrrol e 2(1H)-carboxyl ate (cis
conpound) Step | : -59-

7-([(tert- Butoxycérbonyl) [3-(7, 8-di rrethoxy 1,2,4,5-tet
rahydr o- 3H 3- benzazepin- 10 3 --v 1.

3: | J et h

Obigioea h s ey paehey e RebithGhEsEYRE %ﬁﬁ%ﬁ S SRR in Step
t f[34(eBtdiRethvky-1,2,4,5-

" ik e BEGRod oot b R e

tetryliydr @3 Bixbberoraydpii-3-yhy BHowanyrbp 3 +1UE12DXZbI9}’@@E4a2 @Josta5L$ éTUéen—

) I]carbarmte 4.1 nL of triethylam ne and
7 yﬁm@&%@eﬁin 2 rnnol ) of 4-nitrophenyl chloridocarbonat e

Meﬁﬁ?@; SO ved -Dagiono®&3d0 nmh of THF. Stirring is carried
out at ;(nbl egt tenperahu-e for | hour and then 0.65 g

(5.87 rmmol ) of octahydropenta[c]pyrrole and 2.9 niL of

N

oct ahydr 0pemo@wﬂ)p}amabmanpl}bfewomz(o]ma-l,s,snefeh-st-yi acetate
stand at anbi ent terrperature for 1 hour. The reaction
m xture is hydrrehlggddi t h 700 nL of ethyl acetate and is
then washed with water, separated, dried over 20 MgSOM4
and evaporated. The residue is chromat ogr aphed over

Stepill:i c& ({(etiBinoxycatldnih/e(/nadmiaNbgdL, 4, S6ialtitn-1H-1-0

yl el d thgﬁ@e}%g ?}éed 0578025} flpIM@ﬁh%l)i)ic;c_lth230]{%1‘61-1,3,5-trien—3~yl)

o 3H—§ sAgpzazepi n- 3-yl ) - 3- oxopropyl ] -
anrino}rnethyl)bicyclo[4.2. Qocta-1,3,5-trien-3
yl hexahydr ocycl opent a[ c] pyrrol e- 2(1H)-carboxylate (cis

oSBT PR S QR BIRG  B S iyl sgenvserin
3- ﬁﬁb@kb@ﬁgﬁq [4-HyGioxsBic élbpm Ofkiary,3 Iﬁgnbﬁ‘ﬂq&ﬁmdtleﬁ]oathamte
nmbi ent erature or 24 hours and the precipitat

obiginedihEED WAt ERaEBler YopcHEL @ ARECBRSEEF FEIG (empgature
f ] }\ﬂg@%ij,ggf J;t oncg,lo.BWL t@g RSN 04 Ml.) 5t n“)ethylﬁllfﬂle.z"%lz&mxture is

brozlgm{ [3abFut8o0 med Hody mil, 26.4, 1Bkl reatly of aeaﬂ Ghlbmder a7 ppiired in
drqj)@tlé;_, §t1£;‘§rg Jt%)rirlgg;po ggulsy l_/l_)48 2'}) ?)nounre talqg tl?ebrlnf e 1s LllowedO fo come back

up9b Tl ;i)erl? 'télmlgérﬁ)cﬁfé 41,0 Q¢ }Qsé“isewﬁshgﬁtt@'ﬁdéeﬂlﬂﬁgo I, of water and
exanpl e ut using, Tn ep 1, 4-di f| uoropi peri di ne
driedh sveradagfesium sulphate. After concentratlon ‘the residue is chromatographed over

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
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
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oct ahydropenta[c] pyrrole. Melting point (M.K .)
212-216C. EXAMPLE 63 :

3-(7,8-D nmethoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y
)-N-]1(3- isopropoxybicyclo [4.2.0]
octa-1,3,5-trien-7-yl)methyl|-3-oxoprop a n- 10 1-am ne
hem funarate Step 1 : tert-'égtyl
[3-(7,8-ditnethoay-1, 2, 4, 5-tetrahydro-3H 3-benzazepi n-3
mL-ofl exhe3; thexohd deydeld-if (Bnh§ithrak yifj dyset ofith @heidrolcdraedlip v@cuo to
5tr|en7 met hyl | car bamat.e 8. 8 rnrnol es) of
obtpife odl‘j ‘%:f EW\QH%I e 85 a‘ftgopd‘?fé’g‘%P{} i V80 nf! l%ﬁ (eluant:
dicHibfdth AR DA PSR © @W?/OtSF eth@idé’&Q/eﬁmk 19 d Qaltlusmg ethanolic
equi val ents) of di-tert-but di carbonate 15 and

HCé i ethdnog theexpaeted prbduditis abtamed iethe fommplthahydrechloridg

velgapit Mt ana P &0 at ea of - Urying in a vane

punp vacuumis carri ed out and the expected product is
obt ai ned. Step : tert-Butyl [3-(7,8-dinethoxy-J,
EXAMPEE 6t i Mi/[ar(aﬁspmetbmzé,z -tetephydyo-3 H-3-benzazepin-3-yl)-3-

et 15, wePranIRRGREAHARYGHEL b Zo Bbun ts Styen-3y

mol es) ofpdxaRydfoeficlopendh[chiyepolé-201 K)- ehmmylumo(cismoﬁﬁmuhd)
of DMF. There are then added 740 ng (2 equival ents) of
pot assi um carbonate, 160 rng (0.18 equival ent) of

Ste, 6}657 z@e%ﬁbp%p)%gzﬁb(%@gt[g nﬁ% el gli" 4"9'2‘@91%3[1 00§H-3 boe&'z:zazepzn-

is thern carried out at
for Zﬂ—yl)our s. The 3DM;p;rc@ylgumpm};aeféﬂ)lutﬁclaféﬂdg oaarlod, dtnjen-3-yl

evap residu tained. is.then diluted with
vvater g"dé%ylc é’?’é’G[&P)(’ﬁOloé%é@i carglge gani ¢ phase is
then 25 dried over MgpSH, filtered and evaporated to

dryness. An oil is obtained which is purified -62- by
1.5fg 6594 oimdiref egr-bpty) [o(kS-diraghexyot, Zéif -tetrahydsp-3&h3-benzazepin-3-

Cl2/ /
R T G S HOROGIRRShAA 1
of %(Iﬁfll\alt_%n@e aRd DoR V- (1124 4nkol) oF ﬂ&ﬁﬂ@‘rﬁnﬁﬂh&rﬁblﬂﬁé@é freissolved
ing %pw% Kb Stiyréneop gapiedguicat gobient tmperadare£or,| ?%tamé)%ﬂilﬁ 65¢

SRR P A IO 8 bty O i arer
2 hotirsat alﬁbieﬁmainpefaélrﬁﬂlerc( ik geiquidded @65 g)of oétah!ydnwmka[c]pﬁ(f}ble and
th GZ]gllle%lgl‘leolrS] left tg N%angrat amqaelgnt 6}cgfljlggratu% Iﬁgrri h%UIi'. S’1‘h%arreglclztl(:"o(-iil 1%%(tture is
diluted with 700 mL of ethyl acetate and is then washed with water, separated, dried over
MgSO; and evaporated. The residue is chromatographed over silica (eluant:

CH,Cl,/ethanol/NH4OH : 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)bicyclo[4.2.0] octa-1,3,5-trien-3-yl hexahydrocyclopenta[c[pyrrole-
2(1H)-carboxylate (cis compound)

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.
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arnbi ent tenperature overnight. A product crystallises
out which is filtered off and dried to yield 800 ing
of product. This solid material is dissolved in water;
NaOH (1N) is added to 10 bring the pHto 9; extraction
with CH2C12, drying over wgscn filtration and
evaporation to dryness are karrled out to obtain 650
ng of an oil. The latter is then purified by flash
Meleing point gyt Fphy 20421 7°1D0 g of silica (eluant:
CH202/ et hanol / N1140H: 95/5/0.5). The expected product
is obtained in the formof the base, which is dissol ved
EX é‘ %%111912 eal ?-g{ 13 % BamahethSeyll, 2”4 iﬂen%hyuv(abgns-be@iazépla-%l)-s-
sol’ution in ethanol (M= 172 re 15

added. St |mnpr@yil]snnw}rm&fwldimy@o[4aZnQ]petﬁt1,3, jen-3rylried-
for 30 mn hes nd t

eviano Egtlon to dryness is
carried o pg)selr ecgf)lfgiy 8is crystallised from
acetonltrlle at 25C The <crystals are flltered of f;
314 ng of solid material are obtained whic
Obtaimeryas ait |Gxeppleatd] P@f PERES HbRleR db o‘iwf‘ﬂﬂq%oplmr}dﬂl?ﬁ‘atlﬁl%??d of
Oﬂéﬁﬁkﬂgi?fﬁgﬁﬁﬁée is carried out and then

onis allowed to take place for one hour

M@ﬂmggggzqmllignpnzanewe The solid material is filtered

of 20 and dried to obtain the expected product in the

formof white crystals. Melting point (MK ) = 208-211C

64 A3 -3-vD)-N-[(3-

mX PR ™ -0 Doyl Ay Srtepraitry Y hepmamepi SN

-yl) - et hyI1]sep1(0mxmty)clm[m2r&)(}cteﬂl;@45-tr1en-7-yl)methyl] -3-oxopropan-

7, 8- dlnetho 2% t et rahydr o- 3H 3-

benzazepi net S“%%? %%évﬁ?ﬁaﬁydrochlorlde 25 Step 11

7, 8-Di et hoxy-1, 2, 4, 5-tetrahydro- 3H 3- benzazepi ne- 3-car

bonyl chloride To 1.2 niL (10 nmol/1 eq.) of di phosgene
Stepd :20temtBigpl di chl[Sr(@rbeditvathexy-4i2, hbéritahpedo-3HAcheszazepin-3-y!)-3-

dded, d
NN L0 VI e L s U

in 22 nmL of d|chloronethane and then 4.2 nL (30

nmmol/1.5 eq.) of triethylamne. Stirring over ght
3.6a2bi(® At Hﬁ@%?ﬁér af the rpdnd heh Eé‘éW@lﬁwﬁéaﬁeoﬁlsé?léfe F’seEPL of

d1cﬁH)%%metH?ne [ ﬁla%uage ih% LAK&D 4 %Hg gt? u@a'l&ft rﬂ?tdli‘?é}?but‘ypﬁf&%onate

f an Fied over m su phate to yield,
andifstlﬁi’ngC Bnearied atut an,anttient demperathrprioddchourd (Sitdpn@ more gas is

?- 4-Di met h bi.cycl ta-1, 3, 5-t 7
ev@y%{){ ”}“he( ql%élglg%n}e?‘f( | i$ %C o{apﬁ;iiz ofg ')(;mg{l in 4 vane purnllpe\r)ac ?.un) is Chrried

frefd PRY Yrokuds # oBralilr ahydr o- 3H- 3- benzazepi ne- 3- car
o ac%xyﬁagg;e t¥5ngienp fénperature 0.23 g (5.7 mmol /1.25

of sodium hydride (60 % is cleaned
Steg 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

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
dried over MgSOs, filtered and evaporated to dryness. An oil is obtained which is purified
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with pentane and then 7 ml of TIT are added. There is
t hen added, dropwi se, a solution of 1.14 g (4.5 mmol/1
eq.) of the conpound of Preparation 25 in 7 niL of THF;
stirring is 10 carried out for 1 hour; 1.02 g (3.8
nmmol /0.85 eq.) of the conmpound of Step | above are
added in portions, and stlrﬁ?hg is carried out
over ni ght at anbient tenperature. The reaction mxture

by flsshpdwerestogmploy 600 gf oflsiicadeleaisCHydbstiyl accitae:al ) to yield
solution. Extraction th. dichloronethane is carried

the gxpectedprodyct i the Soranakn sHckY B1GARIC phases are washed

with IN sodium hydroxi de solution and dried over
magnesi um sul phate. After filtration and 15
Step @nc et T, &Dimathoihé 2rkSiarabyiro- b drearasgpiapghd Nok(dr 150

61 21 BompBoREHAL? PHelERy B CaT nad D e SR ep P e
i sopr ppARRlaraed converted into a salt using ethanolic

HC to yield the expected product. Meltingpoint (MK)
147-150C Optical rotation: solvent: MOH C=0.01

1% F% g9 i B o Rom 2y SR ST AT g Bt b, 44 .

(18—6du)val‘@tsbljbf lethaﬁ(ﬂ'ﬁi 5191 )aolﬁﬁ@rﬂ@}@ﬁatb then added. Stirring is carried out at
7, 8-di net hoxy-1, 2,4, 5-tetrahyd

ampieRY WERPETAHES 3V eraialh ) PEdRCHY Y Beascnt abichrt Bltsred o agisied to
y1e§dr"§'fg) ﬁg%@?h«%}t St PRYRIA n@ef’telki)ﬂtls gisdoeed m%a%reﬁaéH ¢1m is added to

éparation 26 | nstead of the produc
brﬂi’g dragHito Onex2facti@b withl CH(E,, ploying ofdn MgpOs, filtratiana@ evaporation

g/%lgs%aa{% cgrtgl%é I.o%gt(gagtlave 0 @&R%Eé)clgg'}le ]Iatge 1snﬁ1’en %ed by flash
chﬂ&r{a?oglﬁa{;{hgﬁ@er 30t ?‘ 8@%1'1‘1@%)(@%&1%9|C§£ﬁo@lgetﬁﬂuﬁﬁ/‘l\5{4®}ﬁ, &5/6/01%8. The

|'mét hyl } )am n
expﬁcmdhgrb}luc'z 18-obtammdhmxgne 1fopm pi5he éapq;qihylmalbls dissolved in 10 mL of

3H-.3-he d f_
et Bl L RP PR Ot et 1 BT APGRA N AIALEAR= 0.172) are
ad 6B AHHE i9Tcafice RAL at :hﬂlbieﬂtﬁeﬁp&ﬁ@xké/ﬁﬂ 305minntes Oarrdﬂ.thaf evaporation
di chl oronet hane there are added, all at_once,

to drygess is prigied guteghy resdue gbtainsgivrypiatlisgd %Pﬂiﬂr?éetgwarﬂ@ H&S"C The
cr}}g‘galsg%é Lﬁl{ie?%% %(gﬁflp ﬁl(‘ﬁ( éﬂ?ol%uegalsére btinddl whidk i€ QéHPﬁ‘t'aﬁﬂsed at

stirring 1s carried
reftukefrorn glottoaitrilanBileationt iarthe hait state is ddrsed petaasidi then myxtaﬂmsaxon is
h h
alllg%?%a];é{alg%p \g?% a\g’gé ﬁ(r)uraar’g %111%96[111% ‘%ﬂ%p%?attgrg T}theohﬁ%?atgrya i8 filtered off
and dried to obtain the expected product in the form of white crystals.

Melting point (M.K.)=208-211°C

EXAMPLE 64 : 2-{[((7S)-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

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-
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over 140 g of silica (eluant:

di chl or onet hane/ et hanol / anmoni a: 95/5/0.5). The
purified 10 product is converted into a salt using

met hanesul phonic acid in ethyl acetate and, after
evaporation, is nmade nore solid fromether to yield the

expected product. Melting p@ﬁnt (MK.) : 65-85C EXAMPLE
67

tetrhhyid2e]L {1 {-BEYzaBepincTin@Btthb 0§ Bichlocorntiare, jcibemd 2, 18] §3Q mineol/1.5

n-7-.yl th:é: t hyl ' . .
eq. )Q?ﬁ,]%e%ylpnngneﬁl rrsypr%{lgég é{n agnqt]tlea}t ltem‘@ea?tgre afg then concentration are
can%d 3utPeRE; ?e%ﬁiﬂb ReraBert @S RoKaRbetndiRinBaRahYl RAGRALtEr and dried over

alned 1 n the same manner as Exanple 66 but using the

maguesgiuc sulptatProgpeld zfieo norR@ntratingt hgdlegifedimiedyst.oduct of

Preparation 27. Melting point (MK ) : 65-85C EXAMPLE
68

Jﬂ% (23- ?@4@&&@%&%@&&@[%@]&:@1@ 5aridn-3-/8-ibinpiN-(reyy))me
di nret mwy}erh)d 78-Gmedoretylit, & Qrendtse i krareping iy cap glate

t hyl - 3- oxopropan-1-am ne hydrochl ori de Cbtained in the
same nanner as the product of Exanple 43, but with

At b pleAc efmitiatek, 0.08 ¢ (rsrm]mﬂ/lm‘s dﬁx)arfFHOéluﬁﬁhjayidef(éO %Y is cleaned
W1tE)pAMaE(Ealgbth'e\:/E |7t11|11n%”1p0I Qre added There 1e then adélied6 %ropwwe a solution of
1.1%" réféﬁsy ﬁﬁn}oél/:lir éc{?%f‘%yéaiﬂi%‘ah@ bf PPepaBi6h 3351in 3 miTf 61 BAFY stirking is
carfiéd Sudforet haxy .02 2, @, HrnatliOidyely. pof3tHe Bobwnrad ep Step3t gﬂbQVe are

LTV T SR N P T
mlﬂufehm gﬁﬂ}éfdcﬁfﬂe% m®f oft & aqRERAUSHrRhloE &R S1dRond Extri@ion with

e 9. Conversion to a salt is carried out using
dwtﬂmunetha:ms darrivd loutf, agd glasinrthe conbiked prganis phage @rewashed with 1N

sodUip gy g el a8 fiied oyeF ApgAmESs 4P e, Al flogticp and
coﬁc)anﬁht[cﬁﬁ tHEet RGUYd| ﬁ,y Cdl@mhétogra@]]led) over 150 g of silica (eluant
cta-1, 3,5-trien-7-yl)nethyl

dlcbkm@netbammthewi/ww S8H/BR}. d‘éhmssuth%rsbx Rbtafngdsig issolved in
1songog>ﬁgdl a3 {)ﬁge{te{i ﬁgb' G5al? {131% aftRh SicHe 8 lﬂfﬁeld"tﬂehaxpected product.

acenen
Melting point (M.K.) : 147-150°C

Optical rotation: solvent: MeOH, C=0.01 g/cm3 , T=20°C, L=589 nm, op =+7.1.

EXAMPLE 65 : 2-{[((7R)-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

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.

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.




10

15

20

25

product of Exanple 35 by that of Exanple 10. 10
Meitingpoint (M.K .) : 130-132C EXAMPLE 71
{[[3-(7, 8-D nmet hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi
3-yl)-3- oxopropyl] (methyl) am no] nethyl}bicyclo
4.2.0] octa-1,3,5-trien-3-yl diethyl carbamte
ydrochl oride Cbtained in tf& same nariner as the
product of Exanple 43, but with replacenment of the 15
EXAMHIJEt(%OfNE{)Za{r{rWS) -R8-Dimetlnaxty by clefdaef] ot 6,3, Svirien-Trg
point (M. 75
7 {[[3 (7. “E%fmé‘t}é’a 9%3121"4’1%‘ ¥ tréﬁ%‘?tbo’é)fﬂrléz“o%ﬁ%%‘b‘/&m'
3-yl)- 3'31?-8%9%1%(%51‘1%&}ﬁiﬂé‘ﬂktﬂﬁﬁkﬁﬂﬁﬁ&ia@yC| 0
[420]octa135tr|en3y 4- mor phol i necar boxyl at e
hydrochl ori de 20 Qotained in the sane mariner as the
At mnﬂdmtctempéraﬁxan@ﬂ ©6434.Jommol)i dftthe @mhpmad”eﬁt’reparatibueﬂ dissolved

n ‘B{ﬁ?‘ﬂt c?ft(c}g,glger%)ﬁ? ananié riggeca@ﬂwgi é%%@5%4 ml (ll\ébli ‘I:I{n’rllch eq.) of
d11s%pﬁoﬁ)glfétl{ﬁa1§1ngaﬂ@ HRAX M JorBods, 3:0083 (ROWERA/03HSF &1 PENE_ZBRIpound

of $tﬁ:pﬂ)|06 @xlaﬂn@hae&lh yh(‘,l atmrmg]mgqrhyql pty] evgoliglitat ambjent temperature. The

reafin oY e g et Aed Pt Rued I TRER QhSpagerashed
ove?rlq!GU%tof%flloﬁx@Hﬁhte &aﬂo@ﬁieﬂfaﬁahmma@lﬁm@nprgmﬁvots)o1rhe purified

e 35 that of Example 57. Melting point (MK .
produqm.cggmﬁgtegxy_\m saly gsing methanesulphonic acid in ethyl acetate and, after

eVaP?{aﬁ?!?,[lggnrégé D8 sokadrdtn Rkl AN MLexpbbida PRAgAZEPI N-3-y

Melreighoxy- @4 Ke) ted-839Ccycl o[ 4. 2. 0] octa- 1, 3, 5-trien-7-yl | ne
thyl }- N net hyl - 3- oxopr opan-| - am ne hydrochl ori de
ot ai ned in the sane manner as the product of Exanple

t
M 9"%&’” Wﬁg?ﬁeﬁim p%%lﬁgyoofl’%[%%&tﬁfLﬁ,y@ﬂpﬁ &.35

172-175C 1jil]lﬁé¢AWLrﬁefh51)ammo]ethyl} -7,8-dimethoxy-1,2,4,5-tetrahydro-
E_ {3[ £,|3) ( g ?H %‘ lr)'fc'gltzggex e-3-2ca141505xatm?}1£ lellll?a l%lrn%sﬁHﬁonaqenzazepl

7
n-
[
h

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-
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.

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
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oxopropyl] (methyl)am no] methyl}bicyclo [4.2.0]

octa-1, 3,5-trien-3-yl ethyl carbonate hydrochl ori de

otained in the sane manner as the product of Exanple

43, but with replacenment of the product of Exanple 35

by that of Exanple 58. 15 Melting point (1\4.K ):

156- 159C EXAMPLE 76 -65-

3-(7,8-D nmethoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi n- 3-y
Obﬂa)neﬂl—n{l fie- sanet inaimey 28 tieepriogthet uif Greinpld 43, Dupjvith replacement of the

3, 5-t n-7-yl ] _net hyl } - . : . )

proft 8086 G AHET ORI Fygh CGNPISIoR R S fs aFhout using
funldi@ ss@me manner as the product of Exanple 43, but with

repl acenent of the 20 product of Exanple 35 by that of
MelBuamolire (38 K Meli8-h@°foi nt (M K.): 191- 193C EXAMPLE 77

N-[(Bicyclo[4.2.0]octa-1,3,5-trien-7-yl)nmethyl]-3-(7, 8-

di met hoxy-
EXAMPEETO! €13- Wﬂﬁﬁeﬁiﬂxﬁ-l?@m 3386 AhVird- 3 B-DnzRLdpih-3 31PN (5-
~propan-T- am ne hydrochl oride -67- Cbtained in_the sane

manner as tmethoxyhicydo(df2.Heetad,bS4denjnyl)methyl-/V-methyl-3-

I t f. le 35 by that of
Eeampl o 7. oBr gAY AR epsiREr £, 0% e XL
78

[3-(7, 8-Di net hoxy- 1, 245tetrahyg£o 3H. zazelP
Obﬁm@dyg)thg samae manner as the product of Examplé 43, but with rep acement of the

proﬂ?&%?%&éﬁ {e%tﬂ}ytﬂm%}ngfet fiyl ) bicyclo[4.2.0]octa-1,3,5

_A@WMQr(M)&éI.)oﬂéﬁﬂép&ﬂlpyrrol e-2(1H) - carboxyl ate (cis
conmpound) Cbtained in the same nanner as the product of
Exanpl e 43, but with replacenent of the product of

35 A _ - -
Emmﬁ)l 113 ?I. 8 Iﬁfneﬁﬁﬁ?pi 2 4&liet Bl 8F YHPb B zalkbfin'S-y1)-3

2- ({[ (7S) - pxbpbopwi(hethyd)aayiobbiethyl} bicydo . 2.0loct-1,3 iSeltien-3-yl
-yl I met hyl)

[3-(7, 8-di @F%&Vrga?a%@qgfwgﬂy%ro 3H 3- benzazepi n- 3-
yl)-3- oxopropyl]-am no)-ethanol hydrochloride |I g (2.2

mol ) of _
Ob(amf in-the same gapaerts X PESARIFOPAE Sanle 48 abut, veitls raplacgment of the
pro%h?:%%tlil;&n]pksﬁ 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-yl)-3-

oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
4-morpholinecarboxylate 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 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-

oxopropyl](methyl)amino]methyl}bicyclo[4.2.0]octa-1,3,5-trien-3-yl
1-pyrrolidinecarboxylate hydrochloride
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(7,8-dinethoxy-1, 2,4, 5-tetrahydro-3H 3-benzazepi n- 3-yl)
- 3-oxopropan-1-ani ne (obtained by returning the
conmpound of Exanple 4 to the base), 0.4 g (3.3 mml) of
1, 4-di oxane-2,5- diol, 0.7 (3.3 nmml ) of sodium
triacet oxyborohydride and & Rt of met hyl ene chl ori de
are m xed together. After 45 m nutes at anbi ent
tenperature, the reaction mxture is rendered basic

wth.10 mL of | N sodium hydroxide solution and.stjrrin
Obflsed 48 Ehesgims AR 25 nBIDRG D GG (o B e prodbet of

ExaERaBs8bethat bPExAAYESYS phase is extracted twice with
et’hyl acetate, the organi c phases are conbi ned, washed

Meltimglpoirat M Jand /AEA7M t h saturated NaCl  sol ution and
dried over MgSO4. After evaporating off the solvent, a
residue is isolated which is chromatographed over

EXANPER 74et un(t 8-DRae vk R ICHE Blddohy Bl HHB-Honzhfepih-8Ly)-N-{[3-
the eXpected conpound, which is converted into its
hydr ochl or i methezy-dcmetaybbiraelold.2.plucta-28,5swien 7-yH methyl}-N-

Mel ting poi Vh. K ) 75 - 68~ LE 80:
3-(7,8-D nelpétg&%ﬂxﬂl,)%ﬂng;?leg[?'gheyl@?%f’&@%- enzazepin-3-y
[)-N-{[3 (3-nethoxypropoxybicyclo [4.2.0]
octa-1,3,5-trien-7-yl] nethyl}-3- oxopropan-| - am1 ne
Ob?%ﬁd% ﬁhq)ﬁqnépengn@re% the prodgét QfB‘@pta%aple 43, but with replacement of the
= (Fr8:d = s r ahydr o- 3H 3- benzazepi n- 3
proyt}ﬁstfo §E §%xg%%§gﬁ%§f%qf¥§ygl?g§}bi cycl o[ 4. 2. 0]
Metitigapolnt ING-K 1) : V271 pPG met hyl ] car bamate To 10 g (24.4
nmol ) of
7-({[3-(7, 8-dnnet hoxy-1, 2, 4, 5-t et rahydr o- 3H 3- benzazepi
EXXMPY )75 3-%{?@-@,@%1&% J}&ll,%f,ﬁﬁﬂlﬁékﬁalﬁbr&b’&h{?[r-]ﬁbé’nlz%belﬂﬁiﬁyl)é-
n-3 -0 e

T, 3, b-trie , obtainéd by returning )
conpound of oxepaepylHn@thylamine]|metbyl} bicyelpkddiGloctanl,3:Setrien-3-yl

of di chl or onet hane t, apbient. tenperature, there are
added 20 m&ﬁﬁga&qﬁlgﬁ%‘?y(ﬁgcﬁgfgfy di ssol ve the
substance and then 6.4 g (29.3 rmol) of di-tent-butyl
di carbonate. Stirring is carried out at anbient

Obtainadeln 4he pamg sranperashe prodyot of Exmple da1 Bitoh Fatrcemenrt of the

ady ' ' ried out tw ce using 200
prohdﬁ&%gﬁ\%glgleer. R}A@é{%ﬁ}%ﬂ? éecﬁie organi c phase over
MetragnesirufN sKil. phifcel 5936 and then concentrating, there is

obtained a residue which is purified by filtration over
silica (eluant: dichloronethane/ nmethanol 97/3). Step B

Ez%i;}@_ LE ﬁ _E?i( 3007 BDikreln ey, Blsolebidy df 23 AES-BerdARGRAARNIE([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

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-3H-3-benzazepin-3-yl)-N-methyl-3-oxopropan-1-

amine hydrochloride
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met hox) pr opoxybi cycl o[ 4. 2. 0] oct a- 1, 3,
5-trien-7yl Jnet hyl } - 3- oxopropan-1 - antine hydrochl ori de
20 At anbient tenperature, 1.33 g (2.6 mrnol) of the
conmpound obtained in Step A, 43 ng (0.26 nmol) of
potassiumiodide, 1.27 g (3.9 muol) of caesium
carbonate and 0.40 nL (3.T6ﬁnol) of met hoxypr opyl
chloride are mxed into 2.6 nL of DMF, and then heating
is carried out at 60C for 24 hours. The m xture is
gured into 50 ice

Obiafep 48 ot ey o | P‘i?f_lu‘&f"fg%ﬁW S48 tuf difiigplacement of the

pm&&fmEﬁgnﬂeggmy%m@iﬁangre@mshed with 30 mi of
wat er, dried over magnesi um sul phate and concentr at ed.

&@EﬁgLQQEMﬂbé<OSllﬁﬁﬂéﬁﬁtographed over 100 g of al umi na
(eluant: cycl ohexane/ethyl acetate 75/25) to yield a
compound which is dissolved in 8 m, of anhydrous

EXaMeng! 7san¢-(§[3f(at881duﬂéthta{]5bl 2085- teftﬁiﬂifﬂié?BH r-b\ehidqum%iyl) 3-

— nC (5.0 Mo . et hanolic irring is

carri ed omxoaromdﬂ(m)émnme}m@hmwyl@ 2. QI]BC‘Hoh?é t“FHé'yl

corpound e AETiasFlbhr FlE Ptk 2L LB R o Houna)
p0| nt (M.K.) : 155 159C. EXAI\/PLE 81 :

(7,8-Dimeth 1,
Obta}nem_l{l [the sr?(frgz ]%é%/lpfé)@; fa‘rq) gé@;{gf a%‘da%'[%jfes Ié—l-?) ?i]u? ewnlt 1arzegglcemgnt of the

Pmﬁﬁ%ﬁﬁ[’% %‘ é'&t?’rs' th Hﬁ Iyélr cl;lz:hl oride 5 At anbient

Melt&_{gg@fmt(MK, )11IXBIQS°((2 5 nunol) of

7-({[3-(7, 8-dirnethoxy-1, 2, 4, 5-t et rahydr o-

3H 3- benzazepi n- 3-yl ) 3- oxopr opyl ] (net hyl ) am no} net hyl ) b
Emm{fb 2. ﬁl{ 08h.3; 41D§n5t'hb§gl<lﬁ@ycl(ﬁ4 2lojb&hiis, ﬂ-QﬂeﬁJ-W-yl]methyl}

—returning the conp ound of le 43 to the bas se),
mg (0.25 rnidel7)8- dmietbmxxas,@mﬁﬁthwdeo-w %egza(zspm 3~mb+3)

of caeS|un1carbon mmol ) of 10

net hoxypr op¥i Pﬁ‘é"‘g gh Egd P?O eS nL of DMF,

and t hen heating |s carried out at 50C for 3 days The

m xture i s then oured into 50 nmL of ice-co

1 gxERapmad) of ﬁglug@hwb&yc@ﬁ@@]%@d §t5etne¢-ﬁeyl)met 1y1 -3-
 SSTRASS, PAGFDL AR MRS I Ao s, s
by Tét@rnirgsthéel venpdundbf Exainple 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
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 MgSQy. After evaporating off the solvent, a residue is isolated
which is chromatographed over silica (eluant: CH,Cl/EtOH/NH,OH 95/5/0.5) to yield the
expected compound, which is converted into its hydrochloride using 2N ethereal HCl

solution.

Melting point (M K .) :75-79°C.
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chr omat ogr aphed over silica (eluant :

di chl or onet hane/ net hanol 95/5) to yield 1.07 g of 15

the desired conmpound in the formof the base. It is

dissolved in 5 nL of acetonitrile and treated at

anbi ent tenperature with 1.2 nl of 2N ethereal HCL.

Stirring is then carried ouﬁ at anbi ent tenperature

for 2 hours. The solid that is formed is filtered off
EXIAMPLE 80 0. B{7,8-Difnetldxg-1gB4,5¢tettabpdnoed i3 -banza rapin-Gryh-DF {[3-

tZBeE%'C\i/LEEh %;Lt %xyp'\{%lpto;qpchﬁ?o[g 2. 0]0cta|§ 3, %-trlen 47-y1]1me’tgyl} 3-
3-(7,8-D ﬁ%ﬁ%y%ab -P-afnire hg&ﬂo@m@m 3H 3- benzazepi n- 3-y

[)-N-{[3- oxyet hoxybi cycl o [4. 2. 0]
octa-1,3,5-trien-7-yl] nethyl)-3- oxopropan | -am ne

S o e R EBRIG§ r h RATRE B g5

;_Tgtg h 2? f @%XA_? %EJJ}@?B#&«)}CIMJZM )]D&aI, ByrikiMY -y Mimethyl] carbamate

3-(7,8-D nethoxy-1, 2,4, 5-tetrabydro- 3H 3- benzazepi n- 3-y

To li) %(%ﬁ[ Ig(ﬁa'gg%g?[?y(ﬁ &y}y tﬂﬁ;&cll ?h,yl-tftlﬁydroGH- -benzazepin-3-yl)-

3- dxepﬂmpy} ﬁnm&pmempgmcﬁcla{mm@]obuwQshﬂlm-me obtfined b returning the
procedure is as i npl e 81 but_usin

corgppwd; efe Exampleadd 2‘? th‘?ré’taﬁf’@xs}lﬁi?eé‘ﬂﬂ H&H|2§rm&egf°§@ﬁq1?f§ethane at
oo mpiogS b gt RE 2y Yty Rty st s stange and

thene@nrg 829.% nyhdph) Sfodiaprrdamyyl | dearbadate. Stirring is carried out at ambient
met h

2. -1,3,5-trien-3- .. .
(BT O byt gdeb et RisBiorypabButa f figd addgekgpdgvashing s carried
out{tRAZce( ds(ﬂ%ZdO’ 1§E%@M§@rRREWdr}ﬁ1§ e/ ordat BB W erlmdgitesiont &liphate,

H 3- benzazepin-3

an(yth)en Bomoeoiyatigy Hesevis wbjamzast angbijlig whisha$ puriiegby filtration over silica

oCt as oxy] carboxylic acid ethyl

(d%§FéPé%@§H§hPT§B§%FWﬂg??g%f t he conpound obtained in
Step A of Exanple 80 2. 3 g (16.6 nnDI) of potassi um
carbonate and 2.21 niL (20 r mol

t
Stedb B da ot S G Aoy 35PN (o3

rzgaﬁgh%;hog};% E]%x?/b)cfcl 3 H 5h fo@teﬁ} 3 %'Wz'eﬁ—rﬁyl} HEMGE gtd%ﬁz Jpgﬁ 1-

amine hydrochloride

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
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
temperature with 1.55 mL (5.0 mmol) of 3.7N ethanolic HCI. Stirring is then carried out at
ambient temperature for 45 hours. The solid that forms is filtered off to yield the desired
compound in the form of the hydrochloride.
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15 then poured into 250 nmL of ice-cold water and is
extracted twice with 150 rnL of ethyl acetate. The
conbi ned organi ¢ phases are washed with 100 nL of

wat er, dried over nagnesium sul phate and concentrat ed
to yleld the desired conmpound. Step B : tert-Butyl

[ 3- (7, 8-di met hoxy- 1, 2, 4, 5- t8P1 ahydr o- 3H 3- benzazepi n- 3
yl) - 3-

0]octa 1, 3 5 trien-7- 20 yl}nethyl) carbomate At
anbi ent tenperature, 2.6 g (4.4 mml) of the conpound

@Egmeﬁh L. @tm@eaqu 2.4 §lt§§9ﬁycﬁ‘3 33280 hzepin-3-y1)-N-{[3-

are m xe 0 % aqueous
nononet hyl a(ﬂ‘+methosy;pmpomhlc>$lq[4 m()ﬂ@:ta-gl,k&tmerea -yblmethyl}-N-

anbi ent tenperatuyre for 3 days and, then .goncentrati on
is 25 carrﬂE@£¥E'ﬁx?ﬂgnPgégﬁ%E“ﬁ@g?ggﬁﬂnﬁﬁsuccessively
with toluene, with ethanol, and then with toluene and
concentrated to yield the deS|red froduct

At gmbfent (epir@ratrresl 06 eet(Rdxypmel) f4-611-€t BaiﬁyeﬁilexseﬂZs‘l,%@ﬁrﬂhydro—
3H§3§I§’Wft§eg -%/—e/ﬁg-[oi;o og?@@étﬁﬁf%ﬂﬁé}tmetglgbl?cl?[4.2.0)13)0’(?\11 3,5-trien-

3-olEsiathaciet ﬁiﬂrﬁﬁghﬂ&é@ﬁﬁd@ﬂlcﬁ @xalﬁ@}e ﬂto&ﬁbbm) 42 mg (0.25 mmol)

tenperature, 2.63 % t he conpaund obt ai n
of pafasspapiodiden B8 23 mmokw" qa?ﬁlwnf%wﬁ%te 3nd 83RdRbIG-2 Wiol) of

me{shtalgﬁr?ﬁ%l cm%'[rzle%? d{HJxedoi]ilt %Z%I?BPBW laGd ddn heAfwlfé§ gsociafraed out at

ay at  anbient tenpérature,
509 forsddays. The tr&xmtb Bfthen Dd)m'SdEdlt(WISO hnIetotﬁ acmboldvditerveint fextracted

et her and dr in vac in the desired c
(i Ui P G bR el ?@e OERTS CERETIARET1° SR b Bomr

of V\tﬁter% dne&%eﬂ-%%e%“@!ﬂﬁhﬁ@ -and concentrated. The residue (1.21 g) is
({[3 nmet hoxy-1, 2, 4, 5-tetrahydr o- 3H 3- benza

chmmptqgr@he@/ myerilasalmad@h@pyiqllcblnmhmhnﬁbqnoheﬁﬂﬁ% tphiid¢dl@y g of
t t
P HIOR G Pl GRS e APV 1 o 1oL % o il and

tredtdd dtZanBIBiteiBperhiite GRAMAURAL FRNBE ARGl HICISSE Mg 1@fhen camed out
Exanpl e 84, dissolved in 32 nL of acetonitrile

at applientdereperatrd foa2 b@n@eThqsczlldﬁLat(laﬁor@ed Hnfdaryd off ayiehb0.91 g of
thea&%glf%'l co p%';.lg&&nd%h¥91%1 5%851&8‘8(:}381%4 hen 0.22 g (3.44
nmo oT “sodl um

Melting point (M K .) : 142-147°C.

EXAMPLE 82 : 3-(7,8-Dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-{[3-
(3-methoxyethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl}-3-

oxopropan-1-amine hydrochloride

The procedure is as in Example 80 but using, in Step B, methoxyethyl chloride instead of
methoxypropyl chloride.
Melting point (M .K .): 159-170°C.

EXAMPLE 83 : 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}-N-

methyl-3-oxopropan-1-amine hydrochloride
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cyanobor ohydri de. After stirring for 45 mnutes at
anbi ent tenperature, concentration is 15 carried out
and the residue is taken up in 30 niL of water; the
aqueous phase is extracted twice with 30 nL of
di chl or onet hane; the organlc phases are conbi ned,
washed with 30 nlL of water’8nd dried over magnesi um
sul phate. After concentration, the residue is
Thee rocedtnegiapseth Exampds |§1c duf elsh@mmethoxyethyl chloride instead of
gﬁcl|Iorog&%@ane/ethanol/alnnorua 95/5/0.5) to yield
methgxyryarylc Bmpound in the formof the base. 20 The
Meh& ﬁ(pﬂ§§yly§ﬁ13pcﬁ nmL of ethanol and treated with
: . 7N ethanolic HCl. After stirring for 1
hour at anblent tenperature, the solid forned is

EXAMBERCE? L7 R ine by e AR e el Bin--
hydr ochl or i @g3-oNBhEdpyfaiehd}metMhbicyclo[4.2106ctA 35 -2hen-3-
PHARMACOL s Oygbr S’?ﬂﬂ I\;gLE %%) yEf f[ecémof conmpounds
on the spomlm}r%nﬁﬁa’ﬂ?%@m@FQYéfowﬁﬁ ght atriumin
the rat Male WSTAR rats weighing from 325 to 375 g are
anaest hetised by ip injection of -72- pentobarbital

SteB 0 UfY7{(B3RertBlioaycarBOYS 1 &-aT, B-diBerhagt HD,¥, Seretubeito-Bib3-
laced in a hysi ol ogi cal solutio 4
Cont ab%a%epw-wﬁ magoprﬁeim@m}Wdhyﬁblgycl@‘gé@f’émsf 3,3-trien-3-

KH2PO 3 24.2, glucose 11.1,
Ca-E (6ﬁ%g d&g%ﬁ% 'S oxygenated (carbogene 95

%02 + 5 % CQ2), pH 7.4. The right atriun1(RA) whi ch

oSSBTt et 0 B T

of ?&a&'ﬁﬁﬁ | QFfRAE Blnd S0 U IﬂLogrz N&A@ eﬂ@pl bf&n@eetaeoafeﬁmxed into
ensi on sensor (nodel 25, E Technol ogi es, Paris,

13.Brmh coé)DWhTEh@ matctuqn mix§nesi iostifred gleambientotempgratur gor 25 hours, is

ﬂwspont gh25¢8§}3§%e ‘F§M%r ancé? C%*é%&%a 6E§EW§LOfeﬂnd

ace‘ﬁaﬂ@ nTH@ Retbinee alrkffc phhsesi &e NRdsh&® twihe NOR AL afdwR6H dried over
beats per 10 m nute are excluded. The conpqunds are
magnesswn velghata pnd capcentrrtethio yield theglesised sRRAUPHt i ons ar e

stored in ice over the duration of the experinent.

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-
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
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
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After stabilisation for 30 m nutes, the conpound under

test is added to the nediumin cunul ative manner every

15 mnutes (4 concentrations). The reductions in

beating rate are 15 expressed as a percentage rel ative

to the initial rate. The concentration that reduces the
initial beating rate by 30'@@(1C30) is cal cul ated and
expressed in terns of nolarity (pnm). Results Conpound

At hlﬁBi@nt(tph&)eraExa,rﬁadS?e g 345 IniBol) BR dreploenpbuid dbtafmednpBep B dhove are

nple 14 | 2 0, | .4, .
TR T O T R
for %%It %m‘ﬁfenp tf§npe¥ eCQM‘BH@ %IIHQQQS (ﬂl@eredl-:f?@ '"{'Hlsgd %th%t@nol and

Exanpl e .5 Exanpl e . anmpl e
with 3etlier8an(E>dalmbI ig Bacud.® olﬂxmnﬂiee desired. @mmdpmth%sfcmm of the

hdeIEg)(c%?ﬂoDr%dee. 74 1.0

Melting point M K .) : 145-146°C.

EXAMPLE 85: 2-{[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-yl]oxy}-N-methylacetamide hydrochloride

At ambient temperature, to 0.83 g (1.72 mmol) of the compound obtained in Step C of
Example 84, dissolved in 32 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
carried 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.

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

PHARMACOLOGICAL STUDY

EXAMPLE 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
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Exanple 76 1.6 Exanple 78 2.0 The above Tabl e shows
that the conpounds of the invention reduce cardiac
pacenmaker activity directly. EXAMPLE 87:

Phar maceuti cal conposition Forrmula for the preparation
of 1000 tablets each containing 10 ng of active

i ngredient: 5 Conpound of oré of Exanples 1 to 85

0/ PR 0/. (- -7.4. M . : ) - M
ox;fg:er.le%d &car‘tffgg?eo%% %0y +5 % COy), pH: 7.4. The right-atrium (RA), which beats

spontaneously, - is- isolated, - placed in - a -basin; - thermostatically -controlled -at -35°C,

. T A e e e 3 g -74- CLAIMS 1. Conmpound of
i AR Rs R Rs (CH2)" | (1) NR R7 /,X)m Rl
Thé?go;‘lP%ouTl\ig hreZdissHlvell daty af R8NP THRYWIREG dllutions are Bbred in ice over

SOl
sents a hydrogen” atomor a group selected from
the@@aivoyof leadxipgtimeitenz y |
After stabilisation for 30 minutes, the compound under test is added to the medium in
cumulative manner every 15 minutes (4 concentrations). The reductions in beating rate are

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 (uM).

Results

Compbuﬁd o | kICsu (M
Fxample 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
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and linear or branched d -C6al kyl, the al kyl group
bei ng saturated or unsaturated and optionally
substituted by a hydroxy or C3-C7cycl oal kyl group or by
one or nore hal ogen atons, - R2, R3, R4 and R5, which
may be the sanme or different, each represent a hydrogen
10 atom or a hydroxy group;- ﬁethyl group; -0S02Rlo
group; -OCORlo group; or linear or branched, saturated

or unsaturated, Cl- C6al koxy gf oup op

substifuted by Moxy or | (CO) - Fgfg?f@gygroup or R2
and R3, or R3mad e or RAland RS toggther formja
group {1O0(CH)g O, -OCHCHO or -OCHCH K - , R7,

R5 and|R9, whmuhnmtw4be t he sanme or di fferent, each

represe a—hydreogen—i5—atomor—a—t+near—or uranuhed,

sa?urated or mﬁﬂﬁah%§ed d - C6al koxy gpéup or R6 |and

R7, or H/ anoEgg and R9 Togethep sf orm a grgup
'ﬁ represen S a group selected friom

i near |or braﬂbﬁ&@ﬂ&ﬂ&Cﬁalko<y, NR11R 1B and [|inear or

branched_Ql;LIkuJQA_AMu4ﬂmA4;—epLLenaLLﬁ—subs%LLuLﬁd by
one or |nore ﬁmmﬁﬂ#ﬁ%tons, D0 - R11 ald R 11, whilch

may be rthe—sar drfferentT—eactt reprgsent a hydr ogen
atom or a |.%§éﬂm 4”oranchezl Cl- C6a|kyﬁ§group, or| R11

and R 11 togetthemp vh the nitrogen apam carrying them
formamnocyclic or bhicycli¢c 5- to 8-nenbered,
ni trogen - 75° Eﬁﬂﬁ@ﬁ?ﬁng heterocycle oéﬁlonally
cont ai rng a|| herhetero—atpm—sel CblCLf 6 ronmO—and N,

sai d heterocy )%mE% ﬁ% optionally substituted by one or
nore halogen aQiple 7812 and|[R 12, whi ofp may be the
same or_different, each represent a hydrogen atom! or a
Iinear or branched G - C6al kyl group, 5 - X represents

e AL LT LAY L —

actBgtyldi@cg@ne or different, each represent I or 2, its
opti cal i soners when they exi st, and al so addition
salts thereof with a pharnaceutlcally accept abl e aci d.

M%@%@&ﬁw&h@éé@agﬁcor ding to claimi,

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

Compound of one of Examples 1 t0 85 ......coviiiiiiiiiiniiiccie e 10g
HydroxXypropyleelluloSe .....c..covevvecriiieiiiiiiiiiiiiciicsin ettt 2g
WHEAL SEATCH ..e.veeeceeeeite ettt s e e e e e st e s b e e s b st san s sre s b s s aesranaeae 10g
| Tt o1~ T O U U R U PP 100 g
MaAgNESIUM STEATALE .....uveueereereeeire ettt sr e bbb e s s e s s aens 3g



10

15

20

atomor a linear or branched G -C6allcyl group, its
optical isoners when they exist, and also addition
salts thereof with a pharnaceutically acceptabl e acid.
3. Conpound of formula (1) according to claim1,
wherein R represents a C3-Cr/cycloal kyl group or a
cycl oal kyl al kyl group wher ei’fi- t he cycl oal kyl noiety 15
contains from3 to 7 carbon atons and the al kyl noiety
contains from1l to 6 carbGhAAMSs and is |inear or
branched, its optical isoners when they exist, and al so
addition salts thereof wth a pharmaceutically

. a06RpLARI & BGhda (. Conpound of formula (1) according

to any one of clains 1 to 3, wherein R, R3, R4 and
R5, which may be the sanme or different, each represent
a hydrogen atomor a 20 |linear or branched sqt ur at ed

or unsaturated G -C6al koxy group or -QOC o
represents a group NR11R 11 as defined i i t's
optical isonmers when they exrst«}a )
salts fhereof with a pharnaceuv(cal y abl e-&¢i d. ’
Conmpound -af fornula ( Sbrdlng to any ong R,

er el (X R? Rs and R9, which may be
Mweﬁ? each represent a hydrog@n at om
or anched, saturated or unsaturated
group, i s optrcal i somers when they exist,

$0 addition salts thereof wth a pharmaceutically

acceptBble acid. -76- 6. Conpound of fornula (1)
according to any one of clains 1 to 5, wherein m
reersents 0, its optical isoners when they exist, and
al sBOAti tion salts thereof with a pharmaceutically
acceptable acid. 7. Conmpound of formula (I) accordrng
to any one of clains 1 to 5, wherein mrepresents
an dermpﬂee@emhxdrmn APPSR e Rl sel%@#e&@n\@seﬁvcvﬁe@kyl benzyl

exi la 111%1 d o?lb?anc?g(g Ca (gg%?laltﬁe al%ﬁ/lh oﬁ%fgeﬂ% %@at?d or unsaturated

pharnace ica

f or pad aprﬁdr)allglosﬁabﬁtdhﬂ&@ Hyoa &gyroaneoraf;- Cl;c@rbldialkgzl fgfoup, or by one or
wherein p represents O, its optical isomers, and al so
adlelOF%]na QgAntaomMher eof with a phar maceutical |y

a-CCRQdE@ Ié&ta‘ﬂﬁ'lg w%%hgma)gg{rg%%glf% Fi @& 8achy! r}:prssent a hydrogen

accor 0 any one o to 7, wherei
r epaesent & hydroxy group; methyl group; -OSOleo group; -OCORyy group; or

linear or branched, saturated or unsaturated C;-Cgalkoxy group optionally
substituted by a methoxy or -(CO)-NR2R'1; group, or R, and R3, or R3 and Ry, or
R4 and Rs together form a group -O-(CH;)q-O-, -O-CH=CH-O- or -O-CH=CH-,

- Rg, 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, or R¢ and
R7, or R; and Rg, or Rg and Ry together form a group -O-(CHs)4-O-,

- Ryp represents a group selected from linear or branched C;-Cgalkoxy, NR{1R'y; and
linear or branched C;-Cgalkyl which is optionally substituted by one or more
halogen atoms,

- 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';; together with the nitrogen

atom carrying them form a monocyclic or bicyclic, 5- to §-membered, nitrogen-
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1, its optical isoners when they exist, and also

addition salts thereof with a pharmaceutically

acceptabl e acid. 10. Conpound of formula (1) according

to claim1, wherein R represents a hydrogen atomor a

i near or branched Cr-C6al kyl group, R, R3, R4 and R5,
which may be the 15 sane >different, each repr esent

a hydrogen atomor a linear or branched, saturated or
unsamtaishg et€ioc@blal dptiryaltyr comgriniRg an&ier R3erarmorRSelevikd dtom O
may be the sanme o different, each represent a

Py B br AR RSB 2l peporBR s RRE RIS DYP OF Biciyhypeen atoms,
unspf,uhatred, $hickalKeetthe$hRHR: difforbRPERRGBHSsct a Mydrogen atom
represents 1 and p represents O, its optical isoners,
andored lgwancidireiched §atGeelkyhgowmf with a pharmaceutical ly

accgpt abl e Ci 11. Conpound of formula (I)

acc Fﬁ?ﬁﬁnﬁéigﬁﬁﬁ el ected from -

N { fr3ind pIRRRL IRy ©Y 6Aat dr Bffedeat kachlepreberit Diogn; 7- yl ] me
thyl }-3-(7,8-di met hoxy- ,

-, 2n andsq,tvetielaman be tsHagierns differ i epcB reprgsent het hy| - 3- oxo
propan-|-amne, its optical isomers, and al so addition
salts thereof with a pharmaceutically acceptable 25

its ayticd] isorhérs Wheh they éxisl, hmbilboxdditi @y €llte [{er@fGYith a pharmaceutically

octa-1,3,5-trier-7-yl]nethyl}-3-(7,8-di net hoxy-

accgptablg agidt et r ahydr o- 3H 3- benzazepi n- 3-yl ) - 3- oxopr opa- | - a

mne, its optical isonmers, and also addition salts
thereof with a pharmaceutically acceptabl e acid;

. NEp2poimdeedforatubo &Y -a2¢@dubighty dilgml H- ivheleim R+ yéprasentsyd hy@rogen

-(7, 8- th : . .
i M i neded G -Sepliargmts optial jsomesspppy sy exigh and
M188 adBish @18 eheeliivlitPNphathdebtibAIB  ReEptiWIS Reid

phar maceutical ly acceptabl e acid; N--F

[ 3, 4- di net hoxybi cycl o [4. 2. 0]

hyl }- 3- (7..8- di methoxy-
- 1bRa0ut it h§E- Yol oo 8 el ) YRR 1 s

bat-&ncylctaamy roid or @}@Z&l@ﬂkylbﬁ@ﬁ%ﬁ@p amdred] sl adebilicpinmoiety
salts thereof with a pharmaceutically acceptable 10
agqrgains from 3 to 7 carbon atoms and the alkyl moiety contains from 1 to 6 carbon

N’ti) rafd | IRLDOF YR 81¥e(fll, QL Bp2caPlBlefy Wheh tli_‘lé§f %J(i@{‘ add ¥lsd FBdition
A P

thyl'}-3-(7, 8-di nethoxy-

1sa2is4heévedfatitted plirmadditidalbemzenayie neid- yl ) - 4- oxobut an-1 - a

mne, its optical isoners,
Compound of formula (I) according to any one of claims 1 to 3, wherein Ry, Rs3, 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 or -OCOR;o wherein
Ryo represents a group NR;;R'y; as defined in claim 1, its optical isomers when they

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

Compound of formula (I) according to any one of claims 1 to 4, wherein Re, R7, 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, its optical isomers
when they exist, and also addition salts thereof with a pharmaceutically acceptable

acid.
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and al so addition salts thereof with a pharmaceutically
acceptabl e acid; and -

7-{[[3-(7, 8-di net hoxy-], 2,4, 5-tetrahydro-3H 3-benzazep
n- 3-yl)-3-oxopropyl]- 15

(et hyl ) am no] net hyl } bi cycl o[ 4. 2. 0] octa-1, 3,5-trien-3-y
| di nmethyl carbamate, its opPtical isoners, and al so
addition salts thereof with a pharmaceutically
acceptable acid. 12. Process for the synthesis of

Cc ou roul a accordin Q clal 1 startin

6. SRR T e 35 55 She B, e o s
20 R opphsr edgmdRe wikh, RS ang, RAdakiso afididehl 88E HRreof with a
cl’ai m which i's subjected to a hydrogenation reaction

tphapnewiltltzﬂb'mcmdﬂﬂdmdf formula (I111): -78- 6 0 R7 NH
(I'1'1), Re RO wherein R6, R7, R8 and RO are as defined
inclaiml, which is reduced to yield the conmpound of

7. T obABband dtMbimiRs (HRécdrdiNe té kYY) one &¥clfdths 1 to 5, wherein m represents

1 and X represents CH,, its optical isomers when they exist, and also addition salts

thereof with a pharmaceutically acceptable acid.

8. Compound of formula (I) according to any one of claims 1 to 7, wherein p represents
0, its optical isomers, and also addition salts thereof with a pharmaceutically

acceptable acid.

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;-Cgalkyl group, Ry, 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, Rg, Rs, 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

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-yl Jmethyl}-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;
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5 wherein R6, R7, R8 and R9 are as defined in claim]1,
which is reacted either, when it is desired to obtain
compounds of fornula (1) wherein in represents zero,
with acryloyl chloride to yield the conpound of fornmnula
(VM): R Rfrpl NM R6 RO__10 wherein R6, R7, R8 and

RO are as defined in claim4/-which is subjected to a
coupling reaction with a conpound of formula (M): R5

R4 Ri {3 @ahinethokyl{idfclo[4.2H) | Reta- | R trien97-ylitnethel a3 (17,,8-pﬂ,imR]1pxy-

R2, R3,_R4 R! def i [ I . )
el e ARTBR T SRRy Ay A BAPEP R Eiinhoe §F  optical
C onﬁeﬁhegsalﬁfaﬁ&mmcﬁ& saftd ﬂle%%@c%ﬁ ﬂﬂaﬁﬁwesﬁ@amysacge@fa%le &%,

N—[2 (5 6- d1methoxy—2 3- dlhydro 1H-inden-2- yl)methyl] -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-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]-
(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):

(H)’

wherein Rg, R7, Rg and Rg are as defined in claim 1,

which is subjected to a hydrogenation reaction to yield the compound of formula (III):
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R Ry whereinn, p, R, R, R3, R4, R5, R6, R7, R8 and
RO are as defined in claim1, or, when it is desired
to obtain conmpounds of fornmula (1) wherein (X)
represents O or NH, with diphosgene to yield the
conpound of forrmula (VI1): R7 Ol M (VIO RO R
10 wherein R6, R7, R8 and R§ are as defined in claim1,
which is reacted with a conpound of fornmula (M1I1): R5
R& R\ /(CH)f | (~),ReHX ~- 3 ogRZ wherein n, p, Ri,

R7, R3, R4 and R5 are as defllid inclaim1l and
Xrepresents 0 -'80 {
formula (1b), a par
formula (n wherein

or NHE RS RQ Hﬁs

el d the conpounds of

f the npounds of
and @ﬁxepresents 0

RN~ Rs NRRZ O

wherein Rg, R7, Rg and Ry are as defined in claim 1,

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

Re

NH vy,

R

wherein Rg, R7, Rg and Ry are as defined in claim 1,

9

which is reacted

e cither, 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, 0
N—~<<___ V),
" R
R9

wherein Rg, R7, Rg and Ry are as defined in claim 1,

which is subjected to a coupling reaction with a compound of formula (VI):

R ACHy); (v,
H R,
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Re 9 5 whereinn, p, R, R, R3, R4, R5, R6, R7, R8
and RO are as defined in claiml1l and X represents 0 or

NH,

or, when it is desired to obtain conmpounds of

formula (1) wherein (XYmrepresents CH3, with
gamma- but yrol actone to yield the conmpound of fornmula
(1X): R R7T 01 N(X), RB/®OH s 10 wherein R6, R7,
R$ and RO are as defined in claim1, which is oxidised
to forn1the compound of formula (X): R6 R7 01 N (X),

RB R reipn R6| 7, R8 re as defi ned
in clV ?rﬁﬁnf‘ P=§,‘ﬁ{ &4 and @ggﬁf‘f{% ound of

formula (VI) to yleld t he conpounds of formula (lc), a

TS QAR L) b P

(I) wherein m represents zero:

(CH,),

RG
R, N\R1 Ry
N{/ R, (1a),
R; O
RQ

wherein n, p, R, Ra, R3, R4, R5, Rg, R7, Rg and Ry are as defined in claim 1,

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):

wherein R4, R7, Rg and Ry are as defined in claim 1,

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

R1\ CHy); (VII),
N
o R,

wherein n, p, Ry, Rz, R3, R4 and R; are as defined in claim 1 and X' represents O
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R6 (CH2)n (Ic), R7T RR RBRNRz ORBRY 5 wherein n,

p, R, R2, R3, R4, R5, R6, R7, R8 and RO are as defined

in claiml. 13. Pharnaceutical conposition conprising

as active ingredient a conpound of formula (1)

according to any one of clains 1 to 11, in conbination

Wi th one or nore pharnaceuﬁpCally acceptabl e, inert,

non-t oxi c excipients or carriers. 14. Pharnaceutica
conpas¥idj on according to claim 13 for use in the

treatment or 10 prevention of pathologies in which

accel erated heart rate acts as a trigger or has an

aggr Rvetidnge '8l oudd®- o RALNRGEIN hGRAktiGRIRAsd bf &2 compounds of
according to claim14 for use i'n the treatnent or

pr evisnnitler{l)ofhearein maraprasefarl @hd Faepicsents QeaMNH:f ai | ure

whet her systolic or diastolic and whether inghe

chronic or acute forns thereof, ventricular or}|®
supraventricular rhythm 15 disturbanceg,) or
pat hol ogi es constituting a vascul ar ri sk Pag
Pharnqgeutical conposi ti on accop@Hpg—tc

use infthe treatnment or prevention of abt e
, threat ndr oxes, nyocardi a
post jiXifar cti on.Ri17. Phar maceutj cal

on accHrdiilg to claim 15 for use in thee

- 32- pkevention of arterial hypertension,

conpo§£tion according to claim13 for use in the
curative or preventative treatnent of pain, bladder
overactivity or eye dryness sensations.

wherein n, p, Ry, Ra, R3, R4, Rs, Rg, R7, 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):

RG
R, 0]
N (X),
RB
R, OH
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)
N‘<_% X),
Re
R, 0]
H

wherein Rg, R7, Rg and Ry are as defined in claim 1,
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which is reacted with a compound of formula (VI) to yield the compounds of
formula (Ic), a particular case of the compounds of formula (I) wherein m

represents 1 and X represents CHs:

Rq

wherein n, p, Ry, Ra, R3, R4, Rs, Rs, R7, Rz and Ry are as defined in claim 1.

13. Pharmaceutical composition comprising as active ingredient a compound of formula
(I) 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
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

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
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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.



