A M
14

62817?@1 The invention rel ates to a process for. preparing 3-

am no- 9, 13b-di hydro-| Hdi benz c, f]im dazol |, 5-a] azepi ne hydrochl oride. This
conmpound bel ongs to the group conprising the 2-am noi m dazolines and is a
therapeutically effective substance whichis particularly characterised by
Its antiallergiceﬁggfi7 I hi stam nergic effect (EP 35749). Large nunbers of
2- am noi m dazol i are known. In order to synthesise them diamnes are
reacted with cyclising reagents such as 0-al kyl i soureas and S

al kyl i sot hi oureas, p aeH | at ed
0- al ky sour eas and gh&%%l SO%/JhI 0- ur%a{éjl %m%\%f@é%j% PetRiPHFing 3-
synt hesi s i nvol \Ri%lliﬂm%'r W?@é}%ﬁ#%&ﬂﬂbﬁﬁidﬂ@o bu.rSfay]la@eplne
procedures. It d@ﬁﬁoﬁftﬁa acyl ation or al koxylation of the

QB

al kyl i so(t hi o) ureas, ndensat | on t.h the d| a ne the cyclisation
reaction and saponifi \AARJ;R ‘é%’aﬁ%éﬂi% t he
em ssi on of equiancqimmazdlemeﬁ aﬂd(y:lsmst aammpemmmcéﬁﬁedm S-

al kyl i sot hi oure C L net al
cyanates | eads tas(ﬁ)‘ltggl%ﬁereq" %ﬁ r%cd%—iloﬁzai \}ﬁérnalrﬁﬂ ’%y‘%?‘f ﬁ%,yc]tl?%n to
produce 2- ami ncanﬁlc@lzlﬂlfg‘ﬂets amd mrmmmmmc&ﬁﬁecm wEllfﬁng@)r.eact i on

step. A process of thisrdd NMlnlers WE RRS rﬁﬂi. T
9, 13b- di hydr o- | Hdi benz[dééf] I.m drazo 1, 5-a]azepi ne cﬂﬂau or| | s knovvn

from EP 35749. ARIeR&S |%ﬁ1t§%%ﬁ?ssear %s J@é’@d‘% @?ﬁ I?ﬁ/%cted Wlt

6- ch: oro- | 1H- di wrzl[:tsﬂlgﬁmg“e’nw s"tﬁt&i:tésj oruautk ouﬁé‘a@rum st he
res I nNg ni tril

: ti 8 qﬁﬁsd\mﬁg] un1a| q%ﬂ%%g react ed
W t rom)cyanogaer%{y THE o & o‘?’f > base which
is finally preciganhaldesiyl-ates fQ)-raiﬂmlJtSmmw carrd -adékylisothio-
ureas. However, this method of synthesis involves
numerous steps and requires laborious purifying
procedures. It comprises the acylation or alkoxylation
of the élkyliso(thio)ureas, condensation with the
diamine, the cyclisation reaction and saponification of
the acyl group.

Another disadvantage is the emission of equimolar
quantities of aikylmercaptans which occurs when S-
alkylisothioureas are used.

The cyclisation reaction using alkali metal
cyanates leads to similar problems.

However, the cyclisation reaction to produce 2-
aminoimidazolines with bromocyanogen occurs in a single
reaction step.

A process of this kind for synthesising 3-amino-
9,13b—dihydro-1H-dibenz[c,f]imidazotl,s—a]azepine
hydrochloride is known'from EP 35749. The reaction
stepe are described as follows:

6-chloro-11H-dibenz[b,elazepine is reacted with
sodium cyanide, the resulting nitrile is reduced with
lithium aluminium hydride and reacted with bromocyanogen
to form the corresponding 2-aminoimidazoline base which
is finally precipitated in the form of the hydrochloride



-2- froima methanolic suspension and then isolated. The yield is 41.8%
Fbwgyer within the scope of synthesus on an industrial scale, it is

i nportant not only to achieve high yields but also to obtain maxinum
possi bl e t hroughput with the m nimumtechnixal expenditure. This is not
possi bl e, however, with the process proposed in EP 35749, because the
reaction vol Un%r&@@%e%ﬂdﬁ@aé%é&iémtaﬁdﬂﬁﬂe% SRS1HEdY. MBARIres, on
account of the us f br o anogen, for exanple, which is a highly
volatile, toxid& %inﬁ%;eover, each step of the reaction is foll owed
by a-purifying proc&cbws;er,esmitthjng tthe |sdopearaf esiyritﬂmﬁs adn yarel d. A

furtsker di sadvant qgg ' ctj f1ﬁ§§: nﬁgigy | ori de.
The use of al co 0(1 lll %@ca{r]gégl plrfoar!][él)on pr ocess as prolg%)sed I'n %5749
results in a |d§§lbfyxﬁﬂacls t@p%@ﬂ%@@%lm@@mmssmeﬁ t he

product. A procaftiegiiut Rrscrkitih lrﬁmml&é%rﬁﬁcﬂn%%m&@f@' wast ef ul
and is therefore not_suitable for ﬂﬁstrlal roductl The ai m of the

present invention i sTRE prdAQte %9?’% Yo SEL RS RIRLLFBt have
t he di sadvant agasopdsddeiprE®r3sr49, dQSEIIa'LtEEi titﬁ)\nfeaa:rtth.dml«ﬁmlﬂmespossi bl e,

in particular, I.ev r ' ance,
whi | st i nprovi ngq}rﬂﬂ]qbﬁeaﬁr?cyé%&%e en O%It@.&?"?%%fin %u‘nd
surprisingly, t9mtadsounlraydhe iuge oif @mmanﬁgﬁmetm @F&Imlﬁmz[ b, el -
azepine (1), SufSeayeId @m;% e I A0l 3is Ssfide W tbreover,

br onbcyanogen prepared in u "and reC| i tatiaqn of. the resul i ng base (I
in theyforg1 of pea h step of the rea tJ.on plS af I g (1'V)

ollowed by a purifying
L procedure, resulting in substantial losses of yield.

A further disadvantage is the reaction of the base
to form the hydrochloride. The use of alcohols in the
precipitation process as proposed in EP 35749 results in
a loss of quality caused by gradual decomposition of the
product.

A procedure of this kind is complicated, uneconomic
and wasteful and is therefore not suitable for
industrial production.

The aim of the present invention is to provide an
industrial process which does not have the disadvantages
of the prior art described above and makes it possible,
in particular, to achieve a throughput of larger

\ quantities of substance, whilst improving the quality of
the end product.

It has now been found, surprisingly, that by
hydrogenation of 6-phthalimidomethyl-5H-dibenz{b,e] -
azepine (I), subsequent alkaline hydrazinolysis,
reaction with bromocyanogen prepared in situ and
precipitation of the'resulting base (IV) in the form of
the hydrochloride, the synthesis of 3-amino-9,13b-
dihydro-1H-dibenz [c, £] imidazo (1, 5-a) azepine
hydrochloride (V) can be carried out so advantageously
that industrial production is possible. Moreover, the
process according to the invention involves a
substantial increase in yield.



t he hydrochl oride, the synthesis of 3-am no-9, 13b-

dihgyro-lFLdibenz[c,f]inidazo(l,S-a)azepine hydr ochl oride (V) can be

carried out so advantageously that industrial production is possible.

Mor eover, the process according to the inventgon involves a substanti al
Jincrease in yield. -3- [err] 6-Phthalimdonethyl-

6- (Pht hal i m donet hyl)-6,11- 5H di benzl be] azepi ne

di hydr o- 5H di benz|

6- Am nonet hyl -6, 11

3- Ami no- 9, 13b-di hydro- N

| H 8+benz-[c, f]im dazoQ, N

3-An1no-9,l§b-dihyd?5-r
I di benz-[c,f]im dazo[ 1,

[ 1, 5-a] azepi ne azepi ne hydrochl ori de FgtiNt he 11
hydr ogenati on, 6-phth '80nethy|-5k+ di benz-[ b, e] azepi 9, which is
obt ai nabl e by known ods, is reacted in dinethylfor e (if formc

acid is used) or dinmethylacetamde (if acetic acid is used) wth q%drogen

in a pressure remgERIRERREY rar | pref er abl§ Phthag imidonaihyl) -6,11-
particul arly 7 smwdibenh[ipadlasbpirehar coal cataihfdro-BH-AIIMAG eV &efine -
40 to [err] preferably [err] nore especially [err] to 5 nol/nol,
preferably 1 to 3 nol/nol, and nore especially 2 nol/nol of acetic or
formc acid is added to the reacti on/A f hydrogenation were carried
-4-

N,H, *H,0/NaOH | IIT 1. NaCN+Br,-BrCN

b 2. CH3NHCH2 Ph

6~Aminomethyl-6,11-di-
hydro-5H-dibenz [b, e] azepine

OO e O 0O

N — N Y
HzN/L\N IV HZN/&N =HCl
3-Amino-9, 13b-dihydro- : 3-Amino-9, 13b-dihydro-1H-
1H-dibenz- [¢, f] imidazo- dibenz- [¢, £] imidazo[1,5-a] -
[1,5-a)lazepine . azepine hydrochloride

For the hydrogenation, 6-phthalimidomethyl-5H-
dibenz- [b,elazepine (I), which is obtainable by known
methods, is reacted in dimethylformamide (if formic acid
is used) or dimethylacetamide (if acetic acid is used)
with hydrogen in a pressure range from 1 to 10 bar,
preferably 6 to 8 bar, more particularly 7 bar, with
palladium/charcoal catalyst, at a temperature of 40 to
100°C, preferably 60-80°C, more especially 70°C. 0.5 to
5 mol/mol, preferably 1 to 3 mol/mol,'and more
especially 2 mol/mol of acetic or formic acid is added
to the reaction mixture. If hydrogenation were carried



1

out in ‘pure organic acids, the reacti.on product would be precipitated and
wodﬁd then require | aborious separation fromthe catalyst. This effect
advant ageously permts a throughput of larger quantities of the substance.
Mor eover, the hydrogenation product need-nat -be separated fromthe catal yst
by additional extraction. After the hydrogenation reaction, the catalyst

can be filteregyuef indRfhredlrganiemacalist heneoheari ilbas pheuct Siddlledhef f,
t he product can be, L%p|p|tat din QBg)yleld.b ﬁh addi tion of acetone.
In the processPRECIPAEA o e YPRIE EPSH TERRRLERGTACHSH SHRAFRI G

subj ected to afirakahieneatpdyari.nol ysis reaction, and the extracts fromthe

reacti on are reacte Il |V, W : r.ed Rty FQr this
pur pose, 6-(phthali#? S—%%gf%ﬁr%bg??%8§?%¥%?§9g%?ﬁ%%%ﬁz g?%?%%%%#ﬁé‘%ql) S
reacted with hy@rgetnhauapdgikies pfathg pubstange«t uMerePvigdtetheénd a

hi gh- b?ihl : ng | P?ﬁ&@g@ﬂa%ﬁoins prbﬁ%teheeid”ﬁib‘t' CP@ %e‘ﬂfatrﬁtgd erfta{f]wdmécl alr bonls,
e.g. ethyleneglycol, prop egl.ycol, glycerq prefera et hyl enegl ycol ,
for 2 hours atc§66H¥§t[§§¥F%5 Fépéha6%§¥§FtF8Pr] %fﬁgﬁ E&q net al oY

hydr oxi de sol uhydrogenaftdoabirgastdonn ither asitdd ystl wenobe ifdlrearddoithe
base. Al kali ne dr Qlaysi er . ca.hvdrazi i {i I G bson
M S. and Brads ﬁg\}}/{ %.f&%,rsfg’gew.o fCﬁeé s@éb’é&%ﬁg&ﬁo%%&g%@t%&@&é}@?ﬁét

reacti on with Bper Priodactn can ek presdpdsagedodn ©h99%eyaiglichPydithect

extraction of Lhgitreew UMacarona (I111), is not known. In addition, the
hydr azi nol ysi s under_ al kal i ne condi ti ons ,advant ageoysly enabl es _t he

quantity of hydrazi f& &9&dPEGEES, 85GLEART Lot entdBrodhtss, thus
maki ng it conshgdradienatdsne produkandise subhectadcitooganial kallisteance. The

provess accordiga. L iG EINCOLLAR1oRY WBH S RSkCRY Botm ) D01 11

l'i quids such a
reaction are reacted directly with bromocyanogen

prepared in gitu. For this purpose, 6-(phthalimido-
methyl) -6, 11-dihydro-5H-dibenz [b, el azepine (II) is
reacted with hydrazine hydrate in an alkaline mixture of
water and a high-boiling liquid which is, however,
immiscible with chlorohydrocarbons, e.g. ethyleneglycol,
propyleneglycol, glycerol, preferably ethyleneglycol,
for 2 hours at 100 to 150°C, preferably at 110-120°C. An
alkali metal hydroxide solution, preferably sodium
hydroxide solution, is used as the base.

Alkaline hydrolysis after a hydrazinolysis reaction

W, is known (Gibson, M.S. and Bradshaw, R.W., Angew. Chem.

' 80, 986-996 (1968)), but direct reaction with hydrazine
in an alkaline solution, thus enabling direct extraction
of the resulting amine (III), is not known.

In addition, the hydrazinolysis under alkaline
conditions advantageously enables the quantity of
hydrazine used to be reduced to stoichiometric amounts,
thus making it considerabiy easier to handle this
carcinogenic substance.

The process according to the invention, by using
water-miscible, high boiling liquids such as glycols,
makes it possible to increase the reaction temperature



makes it p055|ble to increase the reaction tenperature -5- and thereby
sh en the reaction tinmes. In this may it is also possible to achieve
dlrect extraction of the clean product w th chl orohydrocarbons for the
subsequent reaction with bronocyanogen. Ak Lnpurities, e.g. the sodium
salt of phthalic hydrazide which is produced during the reaction, remain in

the aqueous phgga, tﬁ@réB tsﬁ@r&éﬁatﬁberéﬁbtﬁbhnﬁlﬁégced!he%hﬁ%ew%@qahfed
Extraction is carr ed ou h %‘ ﬁ g a .chl ori nat ed E droc n which is
T i bl w t el RLEP.BeeehiR khLAER RYen shs R, SRk eR i oRY PR N oD |
greater densitpleanapmbdactnwhnﬁechﬁbmohydmmpambohsnfbetthehwmhseqpent
L. 2 4t chl or oet pang. s BHelSEAObYoERYLAGGER. NAT1 Ebykie Eeachan W

i on forned

br onbcyanogen, "t hé &extraction Eg ded t0 an-agueous ’'so
from an aqueousodaumuFRBEoREdP bﬁ&ﬂpthﬂﬁﬁ@Hdﬁayhbéén1Se9€9d@Qﬁik\bron1ne

at 5 to [err] ghefiagakhy &teaéelbﬁ [ eehinaAe tthénaqaé@hgdpws@ algcaqueous
sodi um cyani de sol ution at Q ure is stirred gt 5 to

err
[err] preferabF?aﬁtn?SS?BaF@FF]pu ﬁgY%anBE?&ﬁ &St e d SFHIE®Cu t hus
reacts with the am Estr8endeqgudst cprriiedr euts ato18PCeasihgndl i ng of | arge

quantities of bpoNBIYARA0CHyABLESERLRC L ESRR! N sHAS RAURL. AcBoRyol atiTe

base, the reaction produc anogen i s soluble 1n water
or in benzene, reacténg, mixture of ﬁbﬁob@ﬁ%éﬁén ys&édéﬂi Whac8le haso adest r oy

the excess br Ogee&eaegaans%wpb&amg&eguthaﬁa@s ch S e#D rie C eREHo
nmonoam nes such as N, N nz§Pan1ne but Ian12€6?g ethanolan1ne

d||sopropylan1ﬁ@tr§§h%€FFd§S e@ﬁ§hﬁ€ﬁ?€F e, PL& YNa salt and
pergrany N- aechybkemeyhanene. After the base has been added, the

For the reaction with bromocyanogen, the extraction
phase is added to an aqueous solution formed from an
aqueous sodium bromide solution which has been reacted
with bromine at 5 to 25°C, preferably at 10 to 15°C, and
then reacted with an aqueous sodium cyanide solution at
10 to 15°C. The mixture is stirred at 5 to 35°C,
preferably at 15 to 25°C. The bromocyanogen formed in
situ thus reacts with the amine. Consequently, there is
no direct handling of large quantities of bromocyanogen.

After the reaction has ended, a non-volatile base,
the reaction product of which with bromocyanogen is
soluble in water or in benzene, toluene, xylene or

W, halobenzene, is added in order to destroy the excess
bromocyanogen. Exaim'ples of such bases include secondary
monoamines such as N,N-dibenzylamine, N,N-dibutylamine,
diethanolamine, diisopropylamine, as well as N-
ethylbenzylamine, sarcosin-Na salt and preferably N-
methylbenzylaminé. After the base has been added, the
mixture is refluxed for 15 minutes.

The handling of bromocyanogen on an industrial
scale requires extensive safety procedures. Because the
bromocyanogen in this case is produced in situ, it is
possible to perform the reaction safely even on an
industrial. scale and at the same time to isolate the



m xturé is refluxed for 15 minutes. The handling of bronDcyanogen on an
inggstrial scal e requires extensive safety procedures. Because the
bronocyanogen in this case is produced in situ, it is possible to perform
t he reaction safely even on an industriak scale and at the sane tine to
I sol ate the product in clean formw thout conplex purification: for the
ZeLeCtiVeffreCpﬂbﬁ&thﬂnDEl&a@ﬁEﬁﬂvQwi%hodth¢6m@ibﬁ- urification: Iflor iy
I benz[ c i m daz azepin e argani_c so | 0
T wed w th benyERecBhasnake BBt bt thrdh, BR03 a4 dan i o uene.
and the base |élpeazﬁphﬁénmddByOHHG5aadazepnnef(i&dlmhehydganude solutlon
The ‘resul ti ng 3B108at! Vb 1sR0131RCeN, kel GhedCeaG e RIT ot B [ 1 a
0 anq

yield of 76% The use cohol s such as net as so vent r reparlng

the hydrochl or P¥e2 B3190sBZEREd PHIEPTSSPXEDIYe¥dsh Sodugngduamd t
g econpos I9 t |1 gg Dgsﬁhgsc p:if’e@ﬂpgtaﬁéﬁp blyS u;ngl ad[dlltlb@s oFe godf X (ﬂlyg.liﬁixlde

am no- ro | benz m_dazo zepine_can
precipitated ffs8hh éllf?gt hyIT?l 35 %‘ﬁ Pﬁlé'nﬁos%%fkls ?h d%hd@ (V) in
a virtually quhnghtdbgveeyoél@uandywanﬂ dooa yuaﬂdlpiy76%o achleve th|s
A e o arrSeol AL, wlldl BeabbiBn ol BulhTRENESEIRT 43 Gty

dlssolved hydr ochlori c aC|d gﬂ concentration ran 0 to 7.0
-% pref er aBFgPAaring: the, érQFﬂ"éPrflldletrr asi 6gsgxdbe tllnaIEPd|3§t7|4I9I:at i on

of the sol vent 1eBasME%t @ grbau@aold@é:on@h@l'&i@ho@lﬂ thed%dnijp Julids _
precipitated. After centélfugIt %@ shln g6% ng I el d 90% i s
achleved The PYLRFIFAELEAYof Hh 8853 oﬁg E%%% eg\h T 41.8% f or
Sgprocess dedihylied-0H-BRbabele., fThm:Lﬂlatzoe[SLs Saadatzépnglet @amh®e nventi on
precipitated from dimethylformamide in the form of the

hydrochloride (V) in a virtually quantltatlve yield and
with good stability.

To achieve this, the amine is dissolved, with
heating, in dimethylformamide containing dissolved
hydrochloric acid gas in a concentration ranging from
2.0 to 7.0 wt.-%, preferably 4.7 wt.-% and after
filtration and partial distillation of the solvent the
mixture is cooled. The hydrochloride is thus
precipitated. After centrifuging, washing and drying, a
yield of 90% is achieved.

The total yield of this process is 61.6%, compared

Ky/ with 41.8% for the process described in EP 35749.

The process according to the invention thus
represents a significant improvement over the processes
of the prior art. This applies both to the throughput,
which is increased in particular by the improved
solubility of the hydrogenation product, and also to the
reduction in the number of synthetic stages and
purifying procedures required. Moreover, the reaction
yvield has been significantly improved.

The Examples which follow serve to illustrate the

invention.



represents a significant inprovenent over the processes of the prior art.
Th@%znuﬂles both to the throughput, which is increased in particular by
the”i nproved solubility of the hydrogenation product, and also to the
reduction in the nunber of synthetic stagesy and purifying procedures
required. Moreover, the reactlon yield has been significantly inproved.
'{hePExarrpI ;as vwggi_%ﬁg_g d i-al%iéri L@ﬁGreiul KﬁlﬁaldﬂNﬁSB&%lﬂE y1) [%hﬁExamol e

. Preparation j.m do ydr o- i benz e] azepi ne
(1) A suspensﬁ%r}"mz(cgr%;] %ﬁ’r’?ﬁd thyl - 5H di benz[ b, e] azepi ne
in 911.4 litres of dlnethylfornan1de 28 7 kg of formc acid and a

suspefnsi on of 12.5

di et hyl f or mam de i ls(?gféeudsxl;&f/§ a 1% Pﬁ t re &ﬁ%leﬁlﬁoﬁ%hgreact or.
The reaction niddkanz ik elagepine inrdyl a%ndlm%g%aiwmﬂeﬁomwdw
absol ut e hydroged, pres swefoﬁﬁi@raéme &ied o ysispasswerod 114 of agy off and

éf‘ﬁeiﬁif%?ﬂaeqlode%D%#”wﬁ?“ﬁ% 3 A o & Jav%tfhﬂ%”es £ om

t he conbi ned fiid regdsinto 7 1204 el'xﬂre Ald-pramol sive tiet erodp bSEadtidr es of

rystals are ooty TTRREhaEntg e dRa 68 O bpd GBS,

6- (pht hal i ni dormdgﬂr )'Z dan -of RkIVLUEH hydrogen RICSB e (Péﬁt%lbfthﬂ‘leory)

Exggﬁl [ec f m da 5 ysﬁf‘ I]E%s %%\%%&é%%& gcbe’CHrQi lthe reaction
i z i 7 7
6- (pht hal i ni do S | i ]&% 1 WAshrdiHED 8% 314TR% of

gI(E9I, 9 kg ofof dlmethylformamlde, 960 lltres of dimethylformamide
are distilled off from the combined filtrates at 70 to
80°C. After cooling to 50°C, 150 litres of acetone are
added, then after further cooling to 15°C the
precipitated crystals are centrifuged, washed with
acetone and dried.

Yield: 99.5 kg of 6- (phthalimidomethyl)-6,11-dihydro-
5H-dibenz [b, el azepine (90% of theory)

Example 2: Préparation of 3-amino-9,13b-dihydro-~1H-
dibenzic, flimidazol[1l,5-alazepine (IV) '

Y ' 62.3 kg of 6-(phthalimidomethyl) -6,11~dihydro-5H-
dibenz[b,e] azepine, 176 litres of glycol, 9 kg of
hydrazine hydrate and 10.8 litres of 45% sodium
hydroxide solution are introduced successively into a
1000 litre VA stirred apparatus and heated for 2 hours
to 110°C (solution 1).

Meanwhile, in a 500 litre enamel apparatus, 19.9 kg
of anhydrous sodium bromide are dissolved in 88 litres
of water and 29.6 kg of bromine are metered in at 10 to
15°C. Then, at 10 to 15°C, a mixture of 34.0 kg of 26.5%
sodium cyanide solution and 35.2 litres of water are
added (solution 2).



hydrazi'ne hydrate and 10.8 litres of 45% sodi um hydroxi de sol ution are

| n#oduced successively into a 1000 litre VA stirred apparatus and heated
.for”2 hours to 110DC (solution 1). Meanwhile, in a 500 litre enanel
apparatus, 19.9 kg of anhydrous sodi um broBi de are dissolved in 88 litres
of water and 29.6 kg of bromne are netered in at 10 to [err] Then, at 10
to [err] a mxture @oldtidrkg dis 2003%dsadi WH°CyaBil8eldtkreki off satdelS. 2

litres of wat erar%r% \Na(ae%n%S% gg(?:?fl%)n is cag:rJ.%(a l&fto"\]wﬂ:ﬂ %.C?(H(;(Ug[ ed tO

[err] 315 litres o er are a and extraction 1s carrie

140.8 litres ofligive efoddchdexompidagiech Fhemstisideonemetdanse rﬁha@se \ma h
sol ttH on 2 at 454 kakt sPIetashr 2CkitoR 50f oS Blovtl, OnTheviskhrA5thbhr 8% and

10 litres of dichl or,omethane.i peat ed t nd the tracts are al so
added to sol ut SGFuEiopd F%thﬁésglﬁF?§uPég §% 31 rnight at 20 to
[err] then lodidg.oﬁonﬁthmdﬂwsbmpﬂaamdnam anlmad:maméﬁdmcﬁsxtarea IS
refluxed for t r gani ol stl | ed of f,
88 litres of to uene ang% OI]'Q'ltlil’rq'ggl %f [grrhr t\sé%gr&? yg‘s'om gle ution are
added at [err] sthiarxesf oaieradghitn@te20t #® R5XECur Ehen é@@VeEQt@f[yfr] and

stirred for 30 td@tﬂh?tl%‘énzyiﬁnﬁh%c ialiel AGASES 28RN ithdf %ﬁ%uf@%@%éﬁl%ﬁd ed.
Yield: 33.3 kg of am no-9, 13b- di hydro- 1H-di benz[c, f] -

i m dazo[ 1, 5- a] EP&nilH “F?%@ﬁ%ﬁ t heory) Exanple 3: Preparation of
3-ani no-9, 13b-di hydmftﬁ-& thieb @idfatilc isvldent has desredise iMddIEHr i de

(V)_In a 250 l%%ri' égﬂofanﬁ.%&%§an%Q §96051%res of 45% sodium
" hydroxide solution are added at 60°C, then after 30
minutes the mixture is cooled to 5°C and stirred for 30
minutes. The precipitate is centrifuged, washed and
dried.

Yield: 33.3 kg of 3-amino-9,13b-dihydro-1H-dibenz(c, f] -
imidazo[l,5-alazepine
(76% of theory)

Example 3: Preparation of 3-amino-9,13b-dihydro-1H-
dibenz [c, f]imidazo[1,5-alazepine hydrochloride (V)

In a 250 litre enamel apparatus, 60 kg of 6- .

W, (phthalimidomethyl) -6,11-dihydro-5H-dibenz [b, e] azepine,
157.9 litres of dimethylformamide and 48.4 kg of a 20%
hydrochloric acid gas solution in dimethylformamide are
introduced. After heating to 120°C the solution is
filtered and, after the apparatus has been washed with
23.6 litres of dimethylformamide, 75 to 80 litres of
solvent are distilled off and the contents of the
reaction apparatus are cooled to 5°C. The crystals
obtained are removed by centrifuging, washed and dried.

Yield: 61.9 kg of 3-amino-9,13b-dihydro-1H-dibenz[c, £] -
imidazo[l,s—a]azépine hydrochloride
(90% of theory)
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di@%{hylfornanide and 48.4 kg of a 20% hydrochloric acid

di met hyl f ormam de are introduced. After heating to [err] the solution is
filtered and, after the apparatus has beenSwashed with 23.6 litres of

di met hyl formam de, 75 to 80 litres of solvent are distilled off and the
contents of the reaction apparatus abPatentl edatims[err] The crystals

obtai ned are renoved by centrifugi ng, washed and dried. Yield: 61.9 kg of

3-am no- 9, 13b- di hydr o- 1H-di benz[c, f] - jm dazo[1, 5- a] azep| ne hydrochl oride
(QOMf theoryjl-  Porocesisefor: PHepRTing 3P|56\§@§§
3 anho- 9, 13- qfildiro] ] idiiloenil [0, Bl-aTedaph: diqawdrochl ori de,

characterised i tha 6-.phthal i o) en b zepine is

hydr ogenat ed i f Ry &%ﬂ ?&a%n%:] gd‘ X % c acid or in

di et hyl acet arrkiiéae\mzt[b teﬁ@zapd.lrlel dis Mdam‘:@enat@d dn mmeuhy&fqmamdﬁ t he

compound whi ¢h i3l ArRe IS YL G il B o ﬁfét‘ilgﬁedd&at"ml Q-5
tth oq]q &Curﬂc arco

to1l: 5 wth hy ro e presence of pa as cat yst

at a hydrogen pidds @Idd}ttl@nl@fbétce&ﬁ& acig t dhgeMal@re TRt ab fhg r)
t he hydrogenat icQmpliu@eu Gthilch S.@Jt‘%ﬁ‘bédh rl'@g@&ﬁl:lé@'tb's't%é atddah1er

100 to Terr] eROHEEEING tha (o G Hated YAt SREH09HR GRS o separ at e
of f the hydr azpmiswc& m:rfodmltlad:]m/@nalmmah ag eatedysu tat @ diypinageamgen
B;gﬁg(r:;gnijgeﬁl %)) eg]su"} f[ %{):?]oog%dq%?sg vol at Hu%%g;ég%ar#éaf ter tﬁze organic
soUnt has beér@OGCstthEebydrpgenétsoanpﬁ@duct is subjected to

hydrazinolysis in alkaline solution with the addition of

a higher boiling, water-miscible solvent at 100 to

150°C, extracted with a chlorinated hydrocarbon in order

to separate off the hydrazinolysis product, the extract

is reacted with bromocyanogen prepared in_gitu at 5 to

35°C and after destruction of the-excess bromocyanogen

by the addition of a less volatile base and after the

- organic solvent has been distilled off the 3-amino-

azepine is finally isolated as the hydréchloride after

reaction with hydrogen chloride.

2. Hydrogenation of 6-phthalimidomethyl-5H-dibenz-

w [b, el azepine according to claim 1, characterised in that
the hydrogenation is carried out in dimethylformamide
with the addition of formic acid in a concentration
range of from 1 to 3 mol of acid per mol of azepine,
preferably 2 mol/mol, using palladium/charcoal as
catalyst at 6 to 8 bar, preferably 7 bar of hydrogen
pressure and at a temperature of 60 to 80°C, preferably
70°C.

3. Hydrazinolysis of 6-(phthalimidomethyl) -6,11-
dihydro-5H-dibenz [b, el azepine according to claim 1,
characterised in that the hydrazinolysis is carried out
in an alkaline mixture of water and a high-boiling



azepin€ is finally isolated as the hydrochloride after react|
hyd@¥gen chl oride. 2. Hydrogenation of 6-phthalim donethyl - j&!%:ﬂﬁ“l“ﬂ““““‘“
[ b, €] azepi ne according to claim1, characterised in that th agematnons *
is carried out in dinmethylfornmam de with-the addition of forn1c acid in a .

concentration range of from1 to 3 nol of acid per nol of azepine,

preferably 2 nojigeid weisH pal imdissisharsoeh ap162ivdysd at 6 to 8 bar,

preferably 7 bqh SL hgﬁé gen pressure and at a tenperature of 60 to [err]
preferably 70C "BFOCRfAP451 nol ysis of 6- (phthalini domethyl)-6, 11-

di hydr o- 5H-di benz[ b, e] azepi ne according to claim1, characterised in that

the\hydra2|noly IS | i _ r and a
hi gh-boi | i ng 2 ﬁy&?éﬁiﬁglgﬁis 8fa@ ﬁé§ gﬁmﬂaé+%éﬁ%?orlha§ed

hydr ocar bons. 4d1hyqlper51£r%lp9§z §b0¢] %Z?Wﬁa*??ﬁ?%m hyP)ckainm-1,
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solution, c) t he n g éch i Ng wat er-m sci bl e sol vents,
preferably ethylenewg yco?ag%? cat %ﬂ% g y% ?(ﬁ ycerol, nost preferably

ethyl ene gl ycolPhnd &he b@%ed¢ 19 @%o@hk%llH@eh§hr%2¢ﬁ@¥y@$s product ,
extraction is carriegopitidh! NpPe£&EH1PaEEdi M IhPERsRIHe SE6BAELGR! Y

chlorofor car bon
m c) the work is done in higher-boiling water-miscible

o solvents, preferably ethylene glycol, propylene
glycol, glycerol, most preferably ethylene glycol
d) in order to isolate the hydrazinolysis product,
extraction is carried out with a chlorinated
hydrocarbon, preferably chloroform, carbon
tetrachloride, 1;2;dich10roethane, most preferably
dichloromethane.

5. Reaction of 6-aminomethyl-6,11-dihydro-5H-
dibenz [b, e]azepine with bromocyanogen according to claim
1, characterised in that

a) sodium bromide in aqueous solution is reacted with

o bromine at 5 to 25°C, preferably 10 to 15°C, .and
then with sodium cyanide at 10 to 15°C and
b) this solution is stirred at 5 to 35°C, preferably

at 15 to 25°C, with the extraction phase which
contains the hydrazinolysis product and then

c) a base is added, preferably N,N-dibenzylamine, N,N-
dibutylamine, diethanolamine, diisopropylamine, N-
ethylbenzylamine, sarcosine Na salt and especially
N-methylbenzylamine and '

d) the resulting 3-amino-9,13b-dihydro-1H-dibenz|[c, f]- .
imidazol[1l,5-alazepine is taken up in benzene,
xylene or a halobenzene, preferably toluene, and
precipitated by the addition of sodium hydroxide



tefragﬁlorfde, 1, 2-di chl or oet hane, nost preferably dichloro -
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