2115411 11 Di benzodi azepi nones The invention relates to new substituted
di benzo- di azepi nones and acid addition salts thereof, to processeg for
their preparation and to pharmaceutical conpositions 5 containingi%ﬂdﬁ?“*‘l ’
conpounds. In CGerman O fenl egungsschrift DE-OS 1 795 176, specific 'Ei‘

di benzodi azepi nones having an ul cer-inhibiting and secretion-inhibiting
activiiﬂ.are descri bed. From US Patent No. 3,953,430, substituted

di benzodi - 10 azepines with an anti depressant and anal gesic activity are
known. W have now found, surprisingly, that dibenzo- diazepinones with
certain novel am noacyl groups have valuabl e pharmacol ogi cal effects

superior to those 15 of the conpounds nentioned in the above Patent

Specific- ations. According to one feature of the present invention, there

are provi ded conpounds of geneéﬁg 5%5‘1’£§e!ik‘on9 [ ERR] wherein 20

[err] represents a.hydrogen R represents a

(1- et hyl - 4-pi peridinyl)nmethyl, (1-nethyl-1, 2,5, 6-tetrahydro-4-pyridinyl)
met hyl , 1- nethylTHe 2ibyéntibnabpedatesd- o indiwn\dubgtli tettdd/ | d lbenzo-

B oo o D AERR TSN ohd, S8 MU didk et "t processes
[3.2. 11loct -Boy| thiehe) PrepaAyatépnaandnde- Rhardasqy-ical compositions
5 containing these compounds.

In German Offenlegungsschrift DE-OS 1 795 176,
specific éibenzodiazepinones having an ulcer-inhibiting
and secretion-inhibiting activity are described. G?‘
From US Patent No. 3,953,430, substituted dibenzodi-

1o azepines with an antidepressant and analgesic activity
are known. | .

We have now found,'surprisingly, that dibenzo-
diazepinones with certain novel aminoacyl groups have
valuable pharmacological effects superior to those

15 of the compounds mentioned in the above Patept Specific-
ations. '

According to one feature of the present invention,
there are provided compounds of general formula I

N
(1)

N
1
=0
t

1 R

wherein _
20 R! represents a hydrogen or chlorine atom and

R represents a (l-methyli-4-piperidinyl)methyl,
{l-methyl-1,2,5,6-tetrahydro-4-pyridinyl)methyl, l_.
methyl-1,2,5,6~-tetrahydro-4-pyridinyl, (l—methylf4—
piperidinylidene)methyl, (2,3-dehydro-8-methyl-8-aza-



~

{ s _'

met hyl < 8- azabi cycl o[ 3. 2. 1 Joct - 3-yl ) net hyl group, each group being
optionally substituted by one or two furthgr 5 nethyl groups in the :
heﬁérggycllc rimn r eof and acid addition salts of

wfo At e Bmad
the afope- ment? Ctahey Horthtisr of TRt RibA-aganD reeilo-
gener &~ fornul a 3. madk-wmdémﬂwétbyrwean eedgcick lékgelB4ion salts

thereof posses | particul ar

anti-ul cer ogenﬁ“cé/f;lﬁ r| C %g’ege %%%toﬁr#jrﬁfe%% VB SRFP

favourabl e ef f c&:&%umrbﬁm ARt ANkl suhskd to tgd thie opsston-twe e@uttaer

tract, inclugi eyl Rydusa! i eid N iGeyOI RN r &), and ddedid] be
o_above w

apprecrated th r p ar mac ut salts referred
be the physi ol &§ %Hgtf%éj’n‘i‘t‘?'brﬁ"s]aﬁ Lf the AfRxenci d

12

“addition saltsnmmﬁfoneﬂtnnmpdundsmanple in the preparation of conpounds of"

general formula I ang %h%°@?§%hglogfcéhby ggvﬁoﬂggEﬁBhgdaﬁéﬂe?QgitiO” salts

t hereof. The expression i on sa erern’inc es salts
fornmed with |n(ﬁ?{¥z§r\ﬁ la Inang $he Physigdogdcally eompasiblacpadd, for

exanpl e, hygl Ofalaaqrﬂi@m rsraqrtebrt@r@zeofspbebersrscvamhasme%hsrmhabnagueal
fumaric, 25 citric, - succinic

Sul phoni ot RESRSATH dnoPariiaular,AOsicaaeracashiB pht ‘SARERLF be
under st ood thamcwnﬁsymreaﬁbmcahhubamnng eff fekeéscenfjofiadouvabgeneffiectsr mil a
| "and their acigh g‘?ﬁ‘? SUC otile Scﬁ %zB%%%' gkethgngakﬁﬁo' QM@EE&:?Haio i ncl udes

wthinits scope I soneri.c, ereoneric

enantioneric, ft&aedE, EREHIFLINGw ﬁg Péﬁﬁé&ﬁé§rna}r5étﬁﬁﬁ9|Gﬁeﬁnby way of
exaggl e tojdl ust rat f:tt b;anbbecrap@freefietleaveahtonfoz harmaceutical
g,éenggP%d;f[?u%%ul ¥I-%fp|p EE%EHV' bYe! willh b2° the physiological-

5,10-dihydro-51&(rdmgmUNbﬂhyhc4dphﬁéﬁkdbnyB)iteuybht other acid
' ' addition salts may find use, for example in the preparation
of compounds. of general formula I and the physiologically
20 compatible acid addition salts thereof.
' The expression. "acid addition salts"™ used herein
includes salts formed with inorganic and organic acids.
Suitable acids include, for example, hydrochloric,
hydrobromic, sulphuric, phosphoric, tartaric, fumaric,
25 citric, maleic, succinic, gluconic, malic, p~toluene-
sulphonic, methanesulphonic or amidosulphonic acids.
It will further be understood that various optical
s isomers of the compounds of general formula I and _
their acid addition salts are possible, and the invention
30 includes within its scope all such isomeric, including '
diastereomeric and-enantiomeric, forms.
The following compounds may be mentioned by _
way of example to illustrate the object of the invention:

5,10-dihydro-5-[ (1-methyl-4-piperidinyl)acetyl] -11H-
35 dibenzoib,el[l,4]diazepin-ll-one,

5,10-dihydro-5-[(1,3-dimethyl-4-piperidinyl)acetyl]-
ll1BE-dibenzo(b,e) [1,4)diazepin-1l-one,



LLPLdibenzo[b,e] [ 1, 4] di azepi n- 11- one, - 3 - .
5,-10-dghydro-5-[ (1, 2-di net hyl - 4- pi peri di nyl)acetyl]- '

~11H—d|benzo[b e][ 1, 4] di azepi n- 11- one, _ N

.Ci s-5,10-di hydro-5-[ (1, 2-di met hyl - 4- prpéirdlnyl)acetyll-
11H- di benzol b, e][l 4] dlazepln 11- one,

trans-5, 10-di hydro-5 | -4-piperidi nyl)acety '
IIH—dlbenzoFbié fé&Qiﬁ%f hP p4-ﬁipé§£§?nyl)acetyl]-
ci s-5, 10-di Pl)&df-@ﬁwe[r(zb[ib,(ﬁ]rtﬂl,mldxmmﬂmlmwe),acet yll-

11H- di benzo[ b, e] [ 1, 4]d|azep|n 11- one

trans-5, 10-di hydro- 5- dlnethyl plperldlnyl)acet I]
11H di benzofd.s=i5 4, mwﬁrﬂﬂloﬂed1methyl-4-plper1 1ny1)acety11-

5, 10- di hyerﬁr-[d(l'be'me 3,164 @tzre?mqwrn diny!) -
acetyl | -11H-di benzol b, e][fﬂi]dlgze& n-11-one

5,10-di hydro-5-[(1,2-dinethyl -1, 2,5, 6-tetrahydro-4-
pyr|d|nylsagggmLfSanqﬁﬂMydndHi*ﬂﬂlL2Hdﬂmzhhyh¥4£bapﬂi1dmnyl)acetyl]-

5, 10- dlhydr tel t 11&h - 4-

pyri di nyl )ac&%%j‘%f%iycr% n)z/‘é{']‘”%ﬁ‘%f%ﬁg‘ a]‘?'(a%)’?{\ 11- one,

5, 10-di hydro-5-(1, 5- dlnethyl , 6- tetrahydro 4- 20

pyri di nyl) aeatedld, 1014 h d ?eﬂ¥§%nyl)acetyl]-
rghydr o

Sy}?dPnS?/?;igiﬂdl(l%f%E%gg&Hﬁ&[é éS pi &3\9 Ny 1- one, 25

5,10-di hydro-5-[(1, 2,6-trinmethyl -1, 2, 5 6 tetrahydro-
4‘pyr'd'“y'k&%&&&%&@aik¥ﬁyﬁéﬂﬂ§ﬂﬁﬂifﬂié&ﬁﬂéﬂjiﬂﬂﬁﬂlpé¥kd¥%§1)acetyl)—

10 1lH-dibenzolb,e][1l,4)}diazepin-ll-one,

o2

5,10-dihydro~5-( (1-methyl-1,2,5,6-tetrahydro-4-pyridinyl) -
acetyl]-11H-dibenzo[b,e] {1,4]diazepin~l1l-one, '

5 lO-dihydro-S-[(l 2-dimethyl-l 2,5,6-tetrahydro-4-
pyr1diny1)acetyl]-llH-dlbenzo[b,e][l 4}diazepin-11-
15 one,

5,10-dihydro-5-[(1,3-dimethyl-1,2,5,6-tetrahydro-4-~
pyridznyl)acetyl]-llH-d1benzo[b,e][l 4ldiazepin-11-
‘one,

. 5,10-dihydro~5-[(1,5-dimethyl-1,2,5,6-tetrahydro-4-
20 pyridinyl)acetyl]l-11E-dibenzolb,el] (1, 4]diazep1n-ll-
one,

5,10-Dihydro-5-[ (1,6~dimethyl-1,2,5,6~tetrahydro-4-
pyridinyl)acetyl)-11H~dibenzo([b,el (1,4]diazepin-11-
one,

25 5,10-dihydro-5-[(1,2,6~trimethyl-1,2,5,6-tetrahydro-
4-pyridxny1)carbonyll-llﬂ-dibenzo[b,el[1,4]diazep1n-
ll-one,

O



- 4 - .ci seb, 10 di hydro-5-[(1,2,6-trimethyl-1,2,5, 6-tetrahydro-
4- pyrldlnyl)carbonyl] 11FLd|benzo[b e][1, 4]d|azep|n- 11-one,
tans- -5, 10-di hydro-5-[(1, 2,6-trimethyl-1,2,5,6-tetrahydro- 5
4- pyridi nyl ) carbonyl ] - 11H—d|benzo[b e][1-4}drazep|n- 11- one, 14
5, 10-APhydr o- 5- [ (I - nethyl 1,2, 5, 6-tetrahydro-4-pyridinyl)-

carbonyll-llkkdlbe e pLn-11-one

5, 10- di hydr o- 5SE& ﬁék%éF°I Z?Sf 5!@?Féh?ﬂ#BY¥f11%'5 6~ tetrahydro-
pyr|d|nyI)carbdﬁpytidihyM)banboﬁplh+llﬁ4¢ﬂbeﬂﬁolb,eﬂﬂlpﬂhdlazepin- ,

5, 10- di hydro- 51} L% g-dinmethyl-1,2,5, 6-tetrahydro-4-

pyrldlnyl)carbony P 11FLd|benzo[b e][1, 4] di azepi n- 11-one, 15

5, 10-di hydro-5-[ (1, 5-di nethyl -1, 2, 5, 6-tetrahydro- 4-

Eyabdhpﬁléfgrbeﬁihh Qltbddbﬁ a@bbseI%i ﬂ]ﬂ*@ifﬁé 4¥i1199§5'6-tetrahydro-
oyt i di nyl ) cab bﬁ% t£aindEl 5%5‘28{*%1% &ﬁzéw%%gfmzew.mwepm-

endo- 5, 10- di hyliteese| ( 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct -

3-yl)acetyl]- 11H—dibenzo[b e][ 1, 4] di azepi n- 11- one

exo-5, 10-di hydro %(8 neth | - 8-azabi cycl o] 3. 2. 11oct -

3-yl)acetyl]- 153410t thydres T[ilﬁT§t%2£pl i3, Greeahydro-4-pyridinyl) -
5, 10- di hydr o- 5caéaoﬁY1h¥izﬂ-aiw@ﬁiatﬂyélﬂfﬂt@é&%&éﬁin-ll-one,

11H di benzo[ b, e] [ 1, 4] di azepi n-11-0

6- chl or 0- 5, 10- di hydr o- 5- 1( 1- net hyl - 4- pi peri di nyl )acetyl]- 11H di benzo[ Db, e]
[ 1, 4] di azepi n-3110n@ihydrds5-[(1,2-dimethyl-1,2,5,6-tetrahydro-4-

10 pyridinyl)carbonyl]-11H-dibenzo[b,e}[1l,4])diazepin-
ll-one, -

At

5,10-dihydro-5-[(1,3-dimethyl-1,2,5,6-tetrahydro-4-
pyridinyl)carbony;]-llH-dibenzo[b,e][1,4]diazepin-
ll-one,

15 5{10-dihydro-5-[(1,5-dimethy1-l,2,5,6-tetrahydro-4-
pyridinyl)carbonyl]-11H~dibenzo(b,e) [1,4]diazepin-
ll-one,

5,10-dihydro-5-{ (1, 6-dimethyl-1l,2,5,6-tetrahydro-4-
pyridinyl)carbonyl] -11H-dibenzo([b,e] [1, 4]d1azep1n-
o 20 ll-one,

endo-5,10-dihydro-5-[ (8 -methyl-8-azabicyclo[3.2.1}oct-
3-yl)acetyl]-11H-dibenzo[b,e] [1,4]1diazepin-1l-one

ex0-5,10-dihydro-5-[ (8 -methyl-8-azabicyclo[3.2.1)oct~-
3-y1)acetyll-lln-dibenzotb,e][1,4]diazepin-11-one

25 5 lo-dzhydro-s-[(l-methyl-4-p1peridlnylxdene)acetyll-
11B-dibenzol[b,e)l {1,4]diazepin-1l1l-one,

- 6-chloro-5,10-dihydro-5-( (1-methyl-4-piperidinyl)acetyl] -
llB~-dibenzo[b,el (1,4)diazepin-1l-one,



6- chl oro-5, 10-di hydro-5-[ (I -nethyl -1, 2,5, 6-tetrahydro- .
g;pyridinyl)acetyl]-rlFLdibenzo[b,e] [ 1, 4] di azepi n- 11-one,

. 6-chl oro-5, 10-di hydro-5-[ (1-nmethyl -1, 2,5, 6-tetrahydro- 5 . et
4-pyifﬁinyl)carbonylI-11H—dibenzo[b,eL[g,ﬁ]diazepin- 11- one, &£§
-endo- 6-chl oro-5,1 O di hydro-5-[ (B-net hyl ©8-azabi cyclo[3.2.1 - i
oct-3-yl)acetyl]-11H di benzo[ b, e] [ 1, 4] di azepin-1l - one, 10
exo0- 6- chl or g_5xhQdil2Y d gz aaeLhyh -8 Lgyel - 2 -
oct-3-y|)ac§t§l 9f%h?d?8eﬁ§3 3?§§§%? ld?§§%§ﬁn§i%!9Lﬁe?eékahydro
6- chi of o 5, RPHTdgIs AEEEYa) miBrrPenzs [B.8) {3y Al Ay azsPin-

4- pyri di nyl paaohenyl | -1 1 H di benzo[ b, e] [ 1, 4] di azepin- 15 11-one. The
conpounds of general forrmula | and their acid addition salts may, for

exanpl e, be prepared by the follow ng processes, which processes constitute
further feabocbidogp-5hdOpdddbydro-ivddidrnethyd-1(2)5,6r&gsrabydzoconpound of

general &or Qupyrlid inGRRbatwoaialn1ia-ali pehzatb)e ¢i1)ReEacepehined), with a
conmpound of gggeral ?ornula IFF -6- [ERR] (aherein Ris gg her ei nbef ore
defined andl “PBSresents a nucl eophobic group or a |eaving group). The

reaction of the conpound of general forrmula Il with the conpound of general

f la 111 _ 9 t I3 = _fhe. ' Z
1< & oroup SRR £RERES A0rRipRaTRIRES (SraERa e sazablCyteang fhow
' oct-3-yl)acetyl]l-11H-dibenzo(b,el (1,4]diazepin-11-

one,

10 exo-6-chloro-5,10-dihydro-5-[ (8-methyl-8-azabicyclo[3.2.1]-
oct-3-yl)acetyl]l~11H-dibenzo[b,el [1,4]diazepin-11-
one, and

6-ch10to—5,10-dihydro-5-[(1,3-dimethy1-1,2,5,G-tetrahydro-
4-pyridinyl)carbonyl] -11H-dibenzo[b,e] [1,4)diazepin-

15 ll-one. . '

| The compounds of general formula I and their

acid addition salts may, for ékample, be prepared
by the following processes, which processes constitute
further features of the present invention:

20 (a) reactihg a compound of general formula II

(I1)

(wherein Ry is as hereinbefore defined), with a compound
of general formula III ' '




to whicch it is bonded, forns a reactive carboxylic acid derivative.
Exampl es of reactive carboxylic acid derivatives include acid halides,
esters, anhydrides 10 or m xed anhydrides, as obtained fromsalts of thgs
corregponding acid (Z = OH) and acid chl ori®eés, such as for exanple, _
phosp#8rus oxychl ori de, di phosphoric acid tetrachloride or chlorofornates,

or the N-al kyl- 2-acyl oxy-pyridi niirJ]nJ I t}formed by react(ilgﬁ the 15
compound of formula Il (Z=OH) wt aaiﬂl kyl - 2- hal o- pyr i um sal t. The
reaction is preferably carried out with the m xed anhydrides of strong

i norgani ¢ acids, particular- |y dichlgophosphoric acid. The reaction may
optionally 20 be carried out in the presence of an acid-binding agent
(proton acceptor). Exanples of suitable proton acceptors include al kal

met al car bonat efwher ek ® iisﬁ@lhdmrm:%amﬁeas and@ugh rg?refs@htfsor nul a
sodi um car bonatge | 4 rogen carhonate; tertiary organic

am nes, such asa, '}%&1%%%1?“ 6{%’?‘&1 g’é:, g -e&ng_ gél‘ﬁuﬁ’é,‘ : .

et hyl di i sopropyl am n&hel r#aattion af thyey cotposundoofs géneraly dordalaThe
reaction. nmay bQﬁaJirétPCLt@“co%Ipéu%D%Jfgﬂg‘éfn%'%aqf £ miaan e’ F"]&a?“%o[ g”] 'n

an inert solvyent, Exanples of "a suitabl™e inert solvent incl
chlorinated R iSAEAGEEhyd & ZADREr SROYMPereBey| cfbecHeaNiiag group
1, 2- di chl or oet lzarias a2y rejupn whidihje togie thied! wd tht Rbe &Hfiboﬁgldkgi‘bhﬂ et her,

ol uone, syl endbettich & S¥ bchacH, " Brgy B Ta3ERing catboyi1:g0 0 ONE
such as acet oniaqid derdivadiiive.f o Exampdesoofheractivel pasbphylic acid
triamde; or madid Feriv¥ti%es include acid halides, esters, anhydrides
10 or mixed anhydrides, as obtained from salts of the
corresponding acid (Z = OH) and acid chlorides, such
" as for example, phosphorus oxychloride, diphosphoric
acid tetrachloride or chloroformates, or the N-alkyl-
2-acyloxy-pyridinium salts formed by reacting the
15 compound of formula III (2=0OH) with an N-alkyl-2-halo-
pyridinium salt.
. The reaction is preferably carried out with
the mixed anhydrides of strong inorganic acids, particular-
ly dichlorophosphoric acid. The reaction may optionally
20 be carried out in the presence of an acid-binding
agent (proton acceptor). Examples of suitable proton
'.k’; acceptors include alkali metal ca:bonages or alkali
metal hydrogen carbonates, such as, for formula sodium
carbonate or potassium hydrogen carbonate; tertiary |
25 organic amines, such as, for example pyridine, triethyl-
amine, ethyldiisopropylamine, 4—dimethy1aminopyridiné;
or sodium hydride. The reaction may be carried out
at temperatures of between ~25° and 130°C in an inert
solvent. Examples of a suitable inert solvent include
30 a chlorinated aliphatic hydrocarbon, such as methylene
- chloride or 1,2-dichloroethane; an open-chained or
cyclic ether such as diethyl ether, tetrahydrofuran
or 1,4-dioxan; an aromatic hydrocarbon such as benzene,
toluene, xylene or o-dichlorobenzene; a polar aprotic



4
~

The reaction tinmes nmay be between 15 minutes and 80 hours, dependirig on the
quantity and nature of the. 5 acylating agent of general fornula Ill used.
t is not necessary to prepare the conpounds of general formula I'll i-A=pure
fqrnl i nstead, they may be produced ipn $ifu in the reaction nmixture iw#

. kRopn manner; (b) For the preparation of conpounds of general 10 formula
I erein Rrepresents a (l-nmethyl-1,2,5/6- tetrahydro-4-pyridinyl)nethyl

or | -methylgdlvedt 5-sich radyas@rdn Py i Té NYd 1168 ehil fOhamide |or substituted

b h I' d
Peacting a ROMREET TSR ERE fa e | PRI ELP IF b S ReT ety Win
conpound ole'gemeaan:ti@ nt:itmes \mg FHrg tze)twqemdci;lmnm:m amd &®ani ngs gi ven

f z f oy I SPMey
ot " bst | tut - déap or di maacml 4 r%ué&@{ﬁ?e{ﬁé ﬁér]?‘gﬁl;?ﬂgéﬂ(4 pyridi nyl)-

nmet hyl - | -substitut'ed 4
net hyl g#joufpﬁY 13Eineagpnhi® %%‘7‘%‘? e 488dundkt 5% ihe
condi ti ons mettneressdry ta)prdpsame &h& ¢¢mpaumsaf@£ admetal carry out the

reaction in 0, t Xe | di ne,

4- di et hyl a?#ﬁ%‘“p%}g*’g* é’?&‘&{]‘?uéﬁw afn%éea‘%n tHey $%§£%t%‘%%%%%nd of
general forinigigd in th¢ prRjctinom mixturedin known minneyd; and [err] are as
her ei nbef ore defined, is subsequently nethyl ated using a nethylating agent

of general fornula VI!LerrJ- _
(b) For the preparation of compounds of general

10 formula I wherein R represents a (l-methyl-1,2,5,6-
tetrahydro-4-pyridinyl)methyl or l-methyl-1,2,5,6-
tetrahydro-4-pyridinyl group, optionally substituted
by one or two more methyl groups in the heterocyclic
six-membered ring: | |

15 reacting a compound of general formula II (as hereinbefore
defined) with a compound of general formula IV

z-'i:-xp ' (IV)

o

20 (wherein Z has the meanings given for 2 in formula
III above and Rp represents an optionally methyl—subst1tut- n
~ed or dxmethyl-substituted 4-pyridinyl or (4-pyridinyl)- w,
methyl group) .«
Acylation will generally be successful under
25 the conditions mentioned for (a) ébove, but it is
preferable to carry out the reaction in boiling dioxan
in the presence of pyridine, 4-dimethylamino-pyridine
or triethylamine.
The intermediate compound of general formula
30 Vv ' '



5. wherein Xrepresents the acid group of a strong oxyacid, (for exanple of
sul phuric;, methylsul phuric, fluorosulphonic, trifluoronmethanesul phonic,
met hanesul phoni ¢, benzene- sul phonic, p-tol uenesul phoni c, . 13
pt br ommbenzenesul phoni ¢ or phosphoric) acid or a halogen atom preferably
10 cRl/orinebronine or iodine, to forma pyridiniumsalt of general fornula
Va TERR] wherein [err] and X are as herei nbefore defined. The nethyl ation
may be carried out in an inert solvegpt, e.g. a chlorinated aliphatic

hydr ocar bon, "such as, 15 for exanpl €&y neg hyl ene chloride or

1, 2-di chl or oet hane; an open-chai ned J® ( her, such as, for exanple,
di ethyl ether or tetrahydrofur; ? drocar bon, such as; for
exanpl e, benzene, toluene, XA di chl yene; but‘ﬂreferably in

di oxan, acetonitrile or dinet ﬁ m de tenmper at‘.lr es of between -
-20 and [err], preferably betherA30 gnd I 5 Subsequent
reduction of the pyridiniumsalt jof fogaga Va with a borohydride or

al koxy- bor ohydri de, e.g. sodiun1ﬁr pot assi um t et rahydri doborate or sodi um
or potassium al koxy, dial koxy or ﬂrialﬁhyyborohydride, in protic solvents,
for exanple in water, nethanol, 10 ethanol, 2-propanol or m xtures thereof

at tenperatures, of b, en.-4 r ref e I 5 d[err '
produggs t he dgg\’§e‘agg%%ﬁgbd%éégg*%gﬁrk]sa% !?@néeéra%la’? gﬁnﬁhe !Zé;_ei L R ]has
t he neani ngs gdefined;eisbedbsequently rmethrlated uginga wethylating 15

et rahydr o-4- PysbAENgE) FEAOYAL OfolaR Pyt - |, 2. 5, 6- etrahydro-4-pyridinyl
group. The. procésses tof preparing the pharmacol ogically

" HyC - X (VI)

5 wherein X repiesents the acid group'of a strong oxyacid,
(for example of sulphuric, methylsulphuric, fluorosulphonic,
trifluoromethanesulphonic, methanesulphonic, benzene- '
sulphonic, g-toluenesulphonic, g-bromobenzenesulphonic
or phosphoric) acid or a halogen atom, preferably

10 chlorine,bromine or iodine, to form a pyridinium
salt of general formula Va

+

(Va)

whereip Ry Rp and X are as hereinbefore defined.
The methylation may be carried out in an inert solvent,
e.g. a chlorinated aliphatic hydrocarbon, such as,

15 for example, methylene chloride or 1,2-dichloroethane;
an open-chained or cyclic ether, such as, for example,
diethyl ether or_ tetrahydrofuran, an aromatic hydrocarbon,



19

active di benzodi azepi nones of general formula | are thus characterised in

¥

t hat di benzodi azepi nones of 20 general formula Il are acylated with
conpounds of general forrmula Il or with pyridine al kanoic acid derivatives
of general formula IV, and then net hytla®ee¢ and reduced with borohydrides~or *
al koxybor ohydri des and optionally the base initially obtained may : e#é

subsequently 25 be converted_.into a pharnacol og |calli acceptable acid -
3

addi ti on saPichhapeofosr e3ANRILd REARENEm $2LBePEirt KY

#€oBtai ned may

subsequent | gjbaleeBvenkedtdei;nbatapteferabi¢ dh dibkan,pheetvadkedieal |y

of “genoral Por RAPECPYRRGFBRRIRe, Apd &k, temers tuBi) BE BotheeR

t et r ahydr o- #2pyandi n}BP Rt pyefetabiyt hptween %36- and 100°C.

8- net hyl 78- aza- bi cyc
net hyl - 8- az® bf@i@PéF3 2 Wi&

t et rahydgo- 4- p'peghQF@ hbﬂ%”EEEGEghﬁk o%ztﬁ d52¥9§ n1um salt
P&Uﬁb°éaéﬁd§#éﬁp belng

33b?FPH¥ﬁ€}dﬁePﬁyP1

of conpounds

optional ly gugstisbdiam by potagsium EGtrahQGriBbboEthheE godhym groups in

t he heteroc

| f I
W1 [ERR(hoParAspipP) S1EORY . ol LkRERoPs etrABHR N RO YA RRELC <5 an
al kyl grouploopratnCngolveotso éerbemampdes inpwaterabmethanelhyl group),

with a BnpﬂﬂﬁﬂgrOggﬁﬂgiéheBB&”BkamYkkthE k¥erkBERh t( WRRperA thees!

represents a en

of between -40 and +50°C,ypreferably between -5 and

+10°C produces the desired dibenzodiazepinones of
general formula I wherein Rl has the meanings given

hereinbefore and R represents a (l-methyl-1,2,5,6-
15 tetrahydro-4-pyridinyl)methyl or l-methyl-l,2,5,6-

tetrahydro-4-pyridinyl group.

The processes for preparing the pharmacologically -
active d1benzod1azep1nones of general formula I are

20

thus characterised in that dibenzodiazepinones of
general formula:II are ecyiated with compounds of
general formula III or with pyridine alkanoic acid

derivatives of general formula 1V, and then methylated

and reduced with borohydrides or alkoxyborohydrides

and optionally the base initially obtained may subsequently
25 be converted into a pharmacologically acceptable acid

addition salt thereof or an acid addition salt initially

obtained may subsequently be converted into a free
base or into a pharmacologically acceptable acid addition

salt;

.30 (c) For the preparation of compbunds of general

formula I wherein R represents a (l-methyl-1,2,5,6-
tetrahydro-4-pyridinyl) -methyl, (l-methyl-1,2,5,6-
_tetrahyd:044-piperidihylidene)—methyl, (2,3~-dehydro--
8-methyl-8-aza-bicyclo{3.2,1)oct-3-yl) -methyl or (8-
35 methyl-B-aza-bicyclo[B 2.1lloct-3~-ylidene)-methyl group,

each group being optionally substituted by one or



group), in the presence of an alkali netal hydride 10 or of an alkali netqgu .
al koxi de (e.g. potassiumtert.- butoxide) in a solvent at tenperatures of
froqm-200C to the boiling point of the reaction mxture. Suitable solvents

i hcl ugde, et hers, such as, for exanple, diethyl ether or diisopropyl ethef,
and preef erably tetrahydrofuran. 15 Gener al 1Y, =ni xtures are forned, e.g.
when tthe tropi none of general formula I X is used, in addition to a conpound

of fornula I rei resg 8-net hyl - 8-gza- . L
bicydcﬂB.Z.H(x:Séﬂﬁiééﬁéﬁ§w$§ﬁ%ﬁ%ﬁ%ﬁﬁbwﬁﬁﬁﬁﬂWHQﬁY?%ﬁhﬁ%¥ﬂ is al so
obt ai ned wher eiPeMPeE8A LGS 20 a | |

(2, 3-dehydro-8-net hyl réacany @ dlpbuhd IS¥ lgedret Al dHula vEIOUP:
~Mxtures of this kind can usually be separated into their 1ndividual
conponents quite easily, e.g. by cef umg chromatography; (d) For the
preparati on of conpounds of generals

(1-met hyl - 4-pi peridi nyl)- nethyl. g
exo- (8- met hyl - 8-aza- bi cycl o],

oct -\ et hyl group, optionally
substituted by one or two in the heterocyclic six-
menbered ring: 10 Cai\& ating a cOnBQqqq of gener al
formula X [ERR] [wherein [ s adN“heQfidf ore defined and [err]
represents a group of fornula [JERR] ggggel {Qgsi groups representing
ahydrogen atom or 15 a net hyl @ouRedn r%% 2nRi ng a hal ogen atom -
preferably a chlorine or bromi né a oni. Hydr ogenati on may, for exanple,

be carried out with platinum di oxi de .
: (wherein Rl is as hereinbefore defined and R2 represents

A 5 an alkyl group containing 1 to 10 carbon atoms, preferably
an ethyl group), with a compound of general formula
VIII or IX, _
0 ' 0
. 3
Rs (viiI) (10
N N
| . L
CHj - CHy
&_; (wherein R3 represents a hydrogen étom or a methyl

g;oup), in the presence of an alkali metal hydrigde

10 or of an alkali metal alkoxide (e.g. potassium tert.-
butoxide) in a solvent at temperatures of from 20°C
to the boiling point of the reaction mixture. Suitable
solvents include ethers, such as, for example, diethyl
‘ether or diisopropyl ether, and préferably tetrahydrofuran.

15 Generally, mixtures are formed, e.g. when the tropinone
of general formula IX is used, in addition to a compound
of formula I wherein R represents an (8-methyl-8-aza-
bicyclo[3.2.1)oct-3-ylidene)methyl group, a compound
of formula I is also obtained wherein R represents

20 a (2,3-dehydro-8-methyl-8-azabicyclo{3.2.1)loct-3-y1l)methyl



as the catalyst at a pressure of between 1 and 50 bars, advantagéougly at 2°
to 10 bars and at tenperatures 22 -12- of between -20 and [err],
advaniageously at anbient tenmperature. Instead of platinumdioxide, it is
al so” sible to use finely divided pal Ladi umon charcoal or Raney ni cket
or Raney cobalt. The conpound to 5 be h% rogenated is generally di ssol &
bef orehand, e.g. |n an al cohol such as ethanol; (e) Initially converting

a conpound r 8%1;9‘5 g%fltﬁfgﬂllﬁmﬁl&&%q +§ @gpgl,_eg@é bef ore

defined), in thlun1s her eof east” two eqU|vaIents
of a lithi unimqtyth%m}%mh%? YicompenentsiuhtYceaftt BuReRuent |y
reacting thipy deoluhii ctiromatogt aphyp ester of general formula Xi| [ERR] 15
(wherein Ris as hereinbefore defined and R5 represents an al kyl group
containing 1 to 10 carbon atoms, preferably 1 to 6 carbon atonms, or an

ar al kyl groubdbont%mnuh@emt@pqeatmrmomf FOMBOUNGS @&aameral phenyl met hyl ,

phenyl ethyl g5rbeayt Miseye 19 R Upr fents o eneony, ORY PLEL D1 prmound

of general for i nto um sal { thereof ected, in
oo S cul ar , BeERYE 9K aF .%_X.er)[ﬂ The thy ~%-rﬁ%-?w%}%§%n£elbf
tetranethyl GﬁtwﬁéymmhéMMwm,gtcmp,boﬁvionally substituted by one

or two further methyl groups in the heterocyclic six-
membered ring: _
10 Catalytically hydrogenating a compound of general

formula X "H' 0 -
) '—3 : : o
i: :( j: i; (X)
q

[wherein Rl is as hereinbefore defined ahd-R4 représents_
a group of formula

13
-CH -CH3; -CH2 -CHB;'
(*) T . -
~CH, —033+x( ), _-CH=<D4-CH3 N
or
3

Ralin_these groups representing a hydrogen atom or
15 a methyl group and X representing a halogen atom,
preferably a chlorine or bromine atom]l. Bydrogenation
may, for example, be carried out with platinum dioxide
as the catalyst at a pressure of between 1 and 50
bars, advahtageously at 2 to 10 bars and at temperatures



-13- lithiumlithium diisopropylanide or |ithium dicyclohexyl- anide or
with lithiumaryls such as |ithium phenyl. The conversion into the Iithium
sal]t and the further reaction with a conpound of general forrmula XII may éd
be effectted in an organic solvent at tenperatures of between [err] and
[err] ,*But preferably at [err]. The orgami £2sel vents used are those
conventionally used for reactions with lithiumalkyls or aryls-or am des;

it is particularly advantageous to use tetrahydrofuran 10 or an ether such

as, for exanpl cofiiketweernt+r anth +H1G iadvanhageousdy audcamddentor
cXATpl e hexane « ipdedtiel  HvTERd ’°p$1m““y§f‘?’e"§"& oA he
l'i thium al kyl, d? igq%ﬂﬁ?kﬁs%iéQQéi§1Qﬁé§&§ilﬁé} arcoalyng
excess of the est eaaméy froioke ot IRarﬁe;achblih]tﬂierm asa:dnptdtmdr &acti on

m xture is al I { , . Within 2
hours. The regﬁgq}# #ﬁ%&li f%w erk&daalr@ ﬁdg}sst %h%?;%%?ﬁh%gg 'se. 20
Bases of genereﬁ-gorml%ﬂ |algehel suchiias ehanaldd nay subsequently be

converted into the acid addition salts thereof, for exanple by conventlonal
met hods such as, reactjon w f the free acid, or an acid additio of a
conpound of gentfhl iﬂgﬂ%i Y iSRRYeAting 2 Aamponnd Qf enstady E‘
converted into Ihe free base or another acid addition salt. Sone of the

di benzodi azepi nones of general fornula | according to the invention may
contain one or two asymetric carbon atons in the group R These conpounds
30 may therefore occur in two dlast eoperic cis and trans forns or as the
enantionmeric (+) and (-) forns. The nv.ntlon i ncl udes the individual
|SOQ§JS and the m xtures thereof

fee

(wherein R, is as hereinbefore defined), into the

10 di-lithium salt thereof with at least two equivalents
of a lithium alkyl or lithium aryl or lithium amide and subsequently
reacting this di-lithium salt with an ester of general
formula XII

(I1)

0

R-C-OR, (XII)

15 (where;n R is as hereinbefore defined and Ry represents

an’ alkyl group containing 1l to 10 carbon atoms, preferably
1 to 6 carbon atoms, or an ‘aralkyl group containing

7 to 13 carbon atoms, for example a phenylmethyl,
phenylethyl or phenylpropyl group).

20 The conversion of the compound of general formula
II into the di-lithium salt thereof may be effected,
in particular, with n-butyl lithium, n-butyl lithium
in the presence of tetramethyl ethylenediamine, tert.butyl



The di astereoners nmay be separated on the basis 35 of their différent
physi co-chem cal properties, e.g. by fractional recrystallisation from
ne di astereoner is ,

sui tabl e solvents or by chromat ographic nmethods. Only o

Z

P with only one di astereonmer of general fornmula I1l. Any racenates

“conmpounds of general formula | may be separated according

for 5 exanphitibumgl bvhbpr i &bl sgpeepylamide dosubithbun «Jicyglghexyhrtaric
(5< or (. ymmide o fulre oL Srihs \dlcn M [LATKLSE PoenyBIIIC 2O
convent i onaq'h?re‘f%ﬁe?éo%eﬂ'é\?%t?mﬁ *%%@?&ttﬂbgr%%nﬁ‘f’ét%r a conmpound
of general fedotion |with reacompbund ofingeteraD| formubatXIy mdy one of the

above ne ;CQQ&P%'%:@I:{ ?r?téééfax?'fé déopi\Pe Zg%\é.%g]gggﬁpgscrystal l'i ne

opticall I Ve salts obtal ned” are separate

IS of their

,ained if the nmethod of synthesis al3described -14 - above is cartied

he -

to known net hods,

di fferent f hetweens-60%C Bnd W ctbwh Prgferakly ratd-HICin any type of
sol vent prorﬂéie&gfmutmmw Uge® $td ftrostdonvedt foaiipol ubilities

therein. Pref ,_met hanol , et hang] th
oropor 11 ondsad P e iR T otnfin alkele S 25y

active sal tssiparitioolarlly | adven tageous nmltusaéiisedrm;zﬂtmf?tﬁm WayI t he
) . ; , - ) o
cnant oty 95 A EHEEEPRU 45, R dehple dfeliy Usheds ST Totve T

enanti o 'S obtar ned a

cafri ed outaliphabir dwdregrrkorinsyeheds of fQerexampierhexane; | .
or a mixture thereof, optionally in the presence of

hexamethyl phosphoramide as cosolvent. Shortly after

the addition of the lithium alkyl.aryl or amide, a stoichiometric
15 quantity or a slight excess of the ester of formula

XII is added thereto and the reaction mixture
to return slowly to ambient temperature, e.g.

2 hours. The reaction product is isolated using methods.

known per se.

20 Bases of general formula I thus initially prepared
. may subseqﬁentiy be converted into the acid addition
salts thereof, for example by conventional methods
such as reaction with the free acid, or an acid addition
salt of a compound of general formula I initially

25 obtained may subsequently be converted into the free

base or another acid addition salt.

of ,” for, exanple in
ot PRy 20
cri bed above is
o
is allowed
within
“’

Some of the dibenzodiazepinones of general formula

I according to the invention may contain one or two
asymmetric carbon atoms in the group R. These compounds

30 may therefore occur in two diastereomeric cis

and

trans forms or as the enahtiomeric'(+) and (-) forms.

The invention includes the individual isomers
the mixtures thereof. '

and

The diastereomers may be separated on the b%sis
35 of their different physico-chemical properties, e.g.:

by fractional recrystallisation from suitable

solvents

.or by chromatographic methods. Only one diastereomer
is obtained if the method of synthesis (a) described



The 5,10-di hydro-I|I|H-di benzo[b, e] 1,4]diazepin- 11-ones of general formula
Il required as starting materials are knowmn fromthe literature (e.g. F. .
Hunzi ker et al., Arzneim Forsch. 13, 324 [1963]). 30 Compounds of .,
general. formulae 111 and IV are known or Jmgy, readily be obtained 24
anal dg@usly to known nethods of preparation. For exanple, by reacting the
sodium salt of 4-hydroxy-I|-nethyl-4-piperidino- acetic acid with thionyl

chlori-de, a nlxhbbeeoﬁslca851éatbyt kiEhFoglye?ﬁahaﬂfﬁtﬁfﬁdﬁ%ﬂiGQanti9 "
acid chloride a - p ridinylidene)acetyl chloride is obtaine
whi ch can be re éag§%§¥§ufa #Bf rocess a), W thout being separated, mnth
a dlbenzodlazeplnone Any.- Iscemﬂtgénefatheocnnpeumdstoffgeneaah1ﬁthwlaf t he

desi red conpoungsmgf BerEabarbteahSéSdeEhée@éeﬁﬁ  hdenéds, for
met hyl -1, 2,5, 6- tetraiédro 1-

et ol -4 o o ek AP chsinal kD opf Leb Ty [Aakive cacic sueh afxitiT of
doubl e bond |soorr$-paﬂasubsequeelayobeaScéﬁi@&eﬂvéntweiééfPQﬂﬂﬂmentS by

e el e R (L BOTE SalpORLETBLe Ry P oL G- ot

tropane-3[err]- EQBQNGthzldtanutctgpane(+n608mpb@esmbpb@mdboamléach be

obt ai ned, free from thﬁ atESﬁveﬁeﬁsﬁsl MetRoa L Sy n@éﬁ&ﬁaﬁfﬁ{ri
Schnelder et al , 365-375_(1975) an Zirkle et

e 0 G 1 bhe BeCenobe. 4ok camposnd 166 denetalcrarRULa | Lh fves. of
t hese conpoundsreaytéd withhenaeqdindlar i gesnt by CHE Come LSF PEls®aslsskvé n t he

;Jf]“a' way fromﬁ%{h%&é@ %ékfcé‘fﬁ’saé@i‘éé%éi’aéb{’ﬁ’ea PYofPENE dAg9 them into
e potassium sa eguentty
the crystalllne optically active salts obtained are
- separated on the basis of their different solubilities.

15 This reaction may be carried out in any type of solvent
provided that the salts have sufficiently different
solubilities therein. Preferably, methanol, ethahol
or a mixture thereof, for example in proportions of
50:50 by volume, is used. Then each of the optically

20 active salts is dissolved in water and neutralised
and in this way the corresponding free compound is

- obtained in the (+) or (-~) form.
Only one enantiomer is obtained when the method
of synthesis a) described above is carried out with
: 25 only one enantiomer of general formula III.
.kj. The 5,10-dihydro-l11H-dibenzo[b,e)[1,41diazepin~
o ll-ones of general formula II required as starting
materials are known from the literature (e.g. F.
Hunziker et al., Arzneim. Forsch. 13, 324 [1963]).

30 Compounds of general formulae III and IV are
known or may readily be obtained analogously to known
methods of preparation. For example, by reacting
the sodium salt of 4-hydroxy-14methy1-4-pipetidino-
acetic acid with thionyl chloride, a mixture of 1-

35 methyl-l1,2,5,6-tetrahydro-4-pyridinoacetic acid chlorlde

- and (l-methyl-4-piperidinylidene)acetyl chloride is
obtained, which can be reacted according to ptocéss
a), without being separated, with a dibenzodiazepinone



treating themw th purified thionyl chloride. Optionally nethyl- or,

di'met hyl - substituted 4- 20 pyridi noacetic acids or isonicotinic acids are
conpercial - |y available or may be synthesised anal ogously to or by means
of**an Arndt-Eistert reaction via the-sQst< tut- ed isonicotinic acids ~
descri bed by D. Jerchel et al., Liebigs Ann. Chem 613, 153-170 (1958ﬁé$r
by R Lukes 25 et al., Collect. Czechoslov. Chem Commun. 23, 1083- 1089
(1958); 27,0f2génepal fapszla Ihetecformva mixtugerofathecdesieedmay be,

; g‘r:oregagpl f%oxh uﬁ&édoﬁhf@hhﬁgahﬁﬂrﬂg@tgéhdR:€$%é§@n€§Yti@6 @b{-glcﬂﬁcei 20
i
Ar ch. PhngP §2§g€166§7£r§éY§f?e% f?%#gﬂeﬁ€¥%lﬁﬁéfg g, the new
conpounds ahegbylk-ra+pipem|dany1hdene)/métlhjalegpbapmaclbfogesate@;opert ies; in
ti | | t | tri i d
2oL hTEn LB 1o hEOERObRac) ok e 0l BiNRRBULRL 11 2
t he gast r oi € cBEPRER ?ﬁab@tolﬁ%ﬁu@?ﬂ§°n¢ht§aPY|EGFanuﬂlrW?EbP@Scolon

-16- A faVOE'éﬁbéﬁaxhﬁiéitf?@c@f&ﬂ&ﬁ%ﬁf‘étﬂifﬁé@gwhp 8otuifAt EnBBRALHOTY

effects, on_the on e u e ef ects on pupil size and the
secretion ofFf ?@E¥S°5hggggl?ﬁﬁssﬂﬁe ﬁg ée?*ﬁ%ﬂﬁ OFF*RMY occur 5
particularly mAthMoheoaeeuttnopgee%Suhauengcaacsﬂtaadchnbpaaegic conmponent,

i s of pﬁ tI§§T§£3ﬁ5§f§%é€0?%ﬁnesgﬁ Eéeééesfﬁégfufﬁ?Qfg%Qﬁ gphstances. The

f ol | owi te nﬁounds accor i nvention have
surpr|5|nglchéﬁou$am¢éschéﬁhbﬂet gtpeshod @ﬂ$§flbe¢e§$eﬂt Schneider

et al., Arch. Pharm. 308, 365-375 (1975) and Ch. )
L. Zirkle et al., J. Org. Chem. 27, 1279-1285 (1962). <
The reactive adid derivatives of these compounds may
15 be the acid chiorides, which can be prepared in the
usual way from the carboxylic acids mentioned above
by convertihg them into the potassium salt and subsequently
treating them with purifiéd thionyl chloride.
Optionally methyl- or dimethyl-substituted 4-
20 Pbyridinoacetic acids or isonicotinic acias are commercial-
ly available or may be syntheéised analogously to
or by means of an Arndt-Eistert reaction via the substitut-
ed isonicotinic acids described by D. Jerchel et al.,
Liebigs Ann. Chem. 613, 153-170 (1958) or by R. Lukes

25 et al., Collect. Czechoslov. 'Chem. Commun. 23, 1083~ .
1089 (1958); 31, 2220f2222 (1962). The reactive acid e’

derivatives used may be, for example, the acid chloride

hydrochlorides, which may be obtained according to

or analogously to the method described by H. Leditschke,
30 Arch. Pharm. 295, 328 (1962). :

As already mentioned hereinbefore, the new compounds
of general formula I have valuable pharmacological -
properties; in particular, they have antiulcerogenic
effects and they inhibit gastric acid secretion and-

35 they have favourable effects on various other disorders
‘of the gastrointest1nal tract, 1ncludxng, in particular,
irritable colon.



I nvestigation of the selectivity of the antinuscarinic activity Ai ms:
Oxotrenorine, a specific agonist for nuscarinic 15 receptors, produces an
| esions in the nucous nmenbrane of the stomach in rats and increases their Zb
secretdion of saliva. This test nethod maq_a?ﬁggn so that any sel ective

acti vi#y of an antinuscarinic substance onthe stomach could be identified.
20 Method: 10 fermale albino rats (of the Crl:COBS-CD (SD) BR strain) with a

body weight of from 120¢h@okelble"BeBat$8H bOtHEER AhERLIBSEoGERLP and vere
kept without food _for 24 hours-beforggé@e start,  of the test but 25 given -

free access to 8PAnRPh4-REFERLOFY 8f Bo 9Bt Ehei fre hand, Andithey tests,
tdhe rru/scari ni c eah8estirablexeffectsi on ﬁupeachmé ahé thepsecsetioni ed, ha
osage/ activity_gu r . | e e eac
synptom 30 of S%gﬁg?éggigégfﬂg'gé iﬁﬁégé?ﬁ%#c££ﬁ§§tg§g€§,§?%€£dosage of
oxotrenori ne #hPertiengaciEdwith thepapeuticqagentsnhaning an anbisof the

animal's in the 856l3ﬂ§9§i¥ &6§b§n&ﬁ§,u§§déf,par@fcui@fiPﬁﬁoiﬂaﬁ@&ous
menbr ane of stopach; i'on of saliva:

h: 0,862 [kg.i.v. Secret f )
0.083 o/ kg |.viDEEbR BREFAHENEAF HEe afsERR BURRLARERT n oThe cfollowing
i ntravenously i testsf showythasdtheedosipsendd Saceord bng Stdetive einvention
oxotrenori ne wa . r S In
onant 1t es o ' Ra9ETBOERE EEEHa1 T PR Au L SbOUPERAFRGL 0L KEL ER) LDORNS! N
substance. 10 respect. -

Investigation of the selectivity of the antimuscarinic
\ activity

Aims:

Oxotremorine, a specific agonist for muscarinic
15 receptors, produces lesions in the mucous membrane
of the stomach in rats and increases their secretion
of saliva. This test method was chosen so that any
selective activity of an antimuscarinic substance
on the stomach could be identified.

20 Method:
10 female albino rats (of the Crl:COBS-CD (SD)
BR strain) with a body weight of from 120 to 150 g
o/ were used in each treatment group and were kept without
food for 24 hours before the start of the test but
25 given free access to drinking water.
In order to determine, in preliminary tests,
the muscarinic effect of oxotremorine on each of the
symptoms studied, a dosage/activity curve was drawn
~up with at least three dosages for each symptom.
30 - When testing the antimuscarinic substénces, _
the dosage of oxotremorine which.ttiggered the symptom
in question in 90 to 100% of the animals in the preliminary
tests was used.



| medi ately after the oxotrenorine was adm nistered, the animals were
plraced in a glass case for 15 mnutes 10 and observed. The test for the
eff ect on the oxotrenorine- induced secretion of saliva was carried out as .
a'blind test, i.e. the tester did not know which treatment the aninals” had
been, iyen. 15 The results meTeléxpressed as the percentage

“i nhi bid7on of the oxotrenorine effect (the percentage of animals which did

not show the.s det ned u5|ng

t he net hod dé@%ﬁ?ﬁ%g] n@#ﬁ%ﬁkﬁ%%B % §E5%E§%ﬁ#%? Wﬁﬁarna an Ther.
20 96, 99, 1S4%retilon Gﬁfﬁ@ﬂsV@n | esi ons of the nuco@s 088ningakg ahVLhe :
stomach were evaluated as follows: The | esions of the gastric nmucous

menbrane were produced by intravenous injection of 0 62 kg of 25
oxotrenorine 30 mMa%H &2 b G & NGies Wag: iaGm &rekg of
neost i gm ndnita avedlousdyt etinamlifmlrinm'yt graduated ddises a.fSt findtes

adm ni ster atli f e I Ki t he stomachs
wer e reé%v%ﬁggﬁ% &%@he% é%%hg% 5?%Pﬁ35%F§§gﬁceC%w&%ﬁ | esions 30 in
t he rrucousgn'msamreﬂqe.vm!ommoaﬁhwt qafamthd:ltesstofsm ances was
eXpressed 1%%@%&@%;.}&3‘1’?@'&;@% (i?:%rt%%@t ¥ thle HYSEstpY L,

| esi ons). [err] val ues were detern ned us;@g the nmet hod of

LI TCHFI ELD and WARREAER tedye afif®Fo theyoxqigempsiine was pdminfgtesredact of
the test sihel andemle vele PlRIdedsiife a Glasiss cade iforeds gdnatess fol | ows:

10 and observed.

The test for the effect on the oxotremorine-
induced secretion of saliva was carried out as a blind
test, i.e. the tester did not know which treatment
the.animals had been given.

15 The results were expressed as the percentage
inhibition of the oxotremorine effect (the percentage
of animals which d4id not show the symptom in questioh).

- The ED50 values were determined using the method described
by LITCHFIELD and WILCOXON (J. Pharmacol.. Exp. Ther.

20 96, 99, 1949). - ' |

The effects on lesions of the mucous membrane
of the stomach were evaluated as follows: '

The lesions of the gastric mucous membrane were
produced by intravenous injection of 0.62 mg/kg of

25 oxotremorine 30 minutes after the oral administration
of 1 mg/kg of neostigmine (a cholinesterase inhibitor).
60 minutes after the administration of the neostigmine,
the animals were killed, the stomachs were removed
and'opened_and examined for the presence of any lesions

30 in the mucous membrane. The protective effect of
the test substances was expressed as the percentage
inhibition (percentage of animals without lesions).
The.EDso and ED4q values were determined uSing'the
method of LITCHFIELD and WILCOXON (see above).

35 Mydriasis



The substances were adninistered intravenously to groups of 10 animals in
at least three uniformy 5 graduated doses. The pupil size was then o~
observed for 10 minutes to see if there were any changes (nydriasis or 28
m osi-§) and again the test was carried oul8btind, i.e. the tester did not-
know -tfat prelimnary treatment the aninals had received. The percentage of
test 10 animals in which driasis occurred was determ ned. The ED50 val ues
were again deterni nedThei REERRE REt hbA Sest) Fepptaneraen WREON L see
above). 2. Skidecdinotraksndangihvestigatedi SSrEGBDéﬁés Det er mi nati on of

t he | C50 | 15 t th
a gody meyghgeof fron1E§Ongg5g88egOQ§E g@ﬁgnﬂg éﬁr?gga%ﬁéﬁégg%%?ezrg
cortex had beentPe®bQuES Pﬁelﬁeﬁnlmdbs b aheclepstathoee viamiformled out in.
i ce-col d Hepes- EhdbuiéerdbeEEY 4Th609uﬁ1ﬂ9§§£e“@5¥ t@@nlngQPFQ@r [err])

The snpot h nusc t he u stomach was separated fromthe
nmicous nenbraneEBF iﬂeméPBgﬁﬁhgﬁnﬂe§ubfeﬁ?%ﬂetﬁeﬁ?e??$1 ?gﬁﬁnﬂﬂﬂﬁﬁ§%§+%n
The whol e heartoramiosishpandt agathsthestesdt| wasccar gbed ot cbl hed,

homogeni sed or gt weie B8RSR Hia 68y know WS R BRIGALY {fghenddfl
the stomach 1:the ¥pimalschpd received. The percentage of test 1:250

Cerebral corfgXanimals in which mydrzas1s occuﬁr§@09a§Qdeterm1n§@e
at , a cific concentr

honogeni sed org preparatjions were incy tion
of the radlollggﬁﬁ éﬁaomY?#uﬁssﬂ?F%sa%?lﬁ %EE%??%E? rﬂsbﬂgtFEF me thod
non-radi oact i veof eEITCGHPSERDCand i WIBOOLDNe(geos falbowéy i f uge tube at [err].
The duration of incubation was 45 m nutes.

~ 2. Studies of bonding to muscarinic receptors:

Determination of the Ic50 value

15 The organ donors were male Sprague-Dawley rats
with a body weight of from 180 to 220 g. After the
heart, stomach and cerebral cortex had been removed,
the remainder of the 6pération was carried out in.
ice~cold Hepes-HCl buffer (pH 7.4; 100 m molar NaCl,

20 f10 m molar MgClz). The smooth muscle of the fundus
of the stomach was separated from the mucous membrane
of the stomach and subjected to preliminary homogenisation.'
The whole heart was cut up with scissors. All the
organs were then homogenised in a Potter apparatus.

25 For the bonding test, the homogenised organs

.~ were diluted as follows:

Smooth muscle of the fundus of the stomach 1:100

Whole heart © 1:250
Cerebral cortex 1:3000
30__ The homogenised organ preparations were incubated

at a specific concentration of the radioligand and
with a series of concentrations of the non-radioactive
test ‘substances in an Eppendorf centrifuge tube at
30°C. The duration of incubation was 45 minutes.



-19- 0.3 n nolar [err]-N-nethylscopolamne ( [err]-NVB) was used as .th
radi ol i gand. After incubation had been brought to an end by centrifug

e
I ng

~af 14000 g, the radioactivity in the pellet was determned. It represents

;. the d§m 5 of the specific and non-specific bonding of 3H NVS. The
proportion of non-specific bondlng was MXef+ned as the radioactivity wh

weh

was bonded in the presence of 1 [err] nolar qU|§ucI|d|nbeenzyIate Four

neasurenent@-ﬁeﬂ'lellloé.lasn HrNeaetthydseopoliamings ( “HaNMS9 ofast msedon- 10
| abel | ed tegl SE%%Q%ﬁbgﬁbﬁ deh&&@r”%%c%%%&ﬁb&ab BEQ%Vb&%B%?§?”t the
concentratlon o test s t ance speci fic¢c bondin 3H-NVB to -

the nuscari o aNe 8BS HYs qe,q:ttrﬁg.u\g&ﬂgoest &ﬁ&gﬁs 9wasthienHﬂ§i"1°éG 4% The

fol | owi ng cqmspctmd@eha& aen deawirad neldar 1[& 3 sentldy thize sat hod

Aoyt i 1 SEaEhsh PRed ey A, PiS st Ei bopdifie” oF, g L
6-chl oro- 5, Imedpmp@pmtﬁon(bfmapmwspemema'b@mdump wa@ defined
acetyl]-llHa | ez @ %hh%m@h@&aﬁﬁﬂﬁﬁ Uasoﬁagﬂﬂﬁ Gn the presence

endo- 5, | O- dlfy ro- 5- | -8-aza |cyclo % |
oct - 3-yl ) ac®fy ] ¥ tbSﬁéGPS 1d@ipydpgnzydsite. 1 cwﬁemeasurﬁmsntqfawq
-21- were taken in each case. The ICgy values of the non-

10 labelled test substances were determined graphically.
They represent the concentration of test substance
at which the specific bonding of 3H-NMS to the muscarinic
receptors in the various organs was inhibited by 50%.
_ The following compounds have been tested, for
15 example, by the method described above:
A = 5,10-dihydro-5~[ (l-methyl-1,2,5,6~-tetrahydro-
-pyrldinyl)carbonyl]-llH-dibenzo[b.e][l 4ldiazepin-
ll-one,

B = 6-chloro¥5,lO-dihydro-S-[(1-methyl-4-pipefidinyl)-
20 acetyl]-llH-dibenzolb,e] [1,4]diazepin-1ll-one and

o --endo-S'10-dihydro-5-[(8-methy1-8-azabicy¢10[3.2.1]-
oct-3-y1)acety1]-llK-dxbenzo[b,e][1 4]dzazep1n— ' :
ll-one.

@



The results in the above table show that the conpounds nentioned generally
have a high affinity with nuscarinic receptors.
t hat the new conpounds of general fornul

rruscar};;gj_c receptors in different types o

Mor eover,

the results show

I_different- 5 iate between
tissue. This is clear fromthe

considerably |ower [err][Vvaruesm .m TH§ TE5T3 preparations fromthe 3G
cerebral cortex conparedf with tthgse of thelsnmoojh nugcle of the stomach ang
heart. 10 The pharjracol oo datga i h thefabove table show - in
conpl ete agreenment with the re r DQ.fldi H&st Hdi es(- that the formation
of oxotrenorine-induced | esi ongy@rat he sucp@ newbrape of the stomach is
i nhi bited by the above-ngention conpopunds| &enjat dpses at 15 which no
restriction of salivation and no nydriasis|can pe obgerved. According to a
yet further feature of the preggnt inyentipnthefe arg provided
phar maceuti cal conpositijns comprising, asfactiye ingredient, at |east one
conmpound 20 of formula I{ as heregnbef pre definefl or p physiologically
conpatible acid addition salt £h8reof| in hssoc|atioh with a pharmaceuti cal
carrier or excipient. Fo phargpke@i¢al afim nistrat|on, the physiol ogical -
|y conpatibl e conmpounds jagcording o {lee i hgent a 2p may be incorporated
into conventional preparjat4 ops= ei th& sbd p | | ;ui d form optionally
in combination with othel eacti e ngr edi enfs. The cofrpositions may, for
exanpl e, be presented in & form suitaple fpr orpl, rgectal or parenteral
adm ni stration. Preferreddgf egng, 30 i ngl ude| for}exanple, solutions,
suppositories, tablets, Cc&a sed > abl et 5, ca sul ep or nfusi ons. The active
i ngredient may be incorposat®da n excl i enf se cuptnafily enployed in
phaMaceuti cal conposi ti’oﬁs Zudwad & ekalmplbmtalc, lactose, -
5 8™ |
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35. starch, nmagnesi um stearate, aqueous or non-aqueous vehicles, fatty

subst ances of animal or vegetable origin, paraffin derivatives, glycols,

vari-ous wetting, dispersing or emnulsifying agents and/or preservatives. .

- 22 - Advantageously the conpositions ggx be fornul ated as dosage un%%g,
31 ~each unit being adapted to supply a Fl% d dose of active ingredient. .

dally dose for oral admnistrationis from5 0.01 to 5, preferably from

0.02 10/2.5 e g b pek vy 08 Caibd Ocdofls TBhG Blgbotte vl 9N,

general |y administer- ed In the formof sever y.from1l to 3,
si ngl e doscROMPRERGSs| PR biCReR IRRL ALY tBRAVO R %ﬂa‘i’gﬁ?f%ﬁl?ﬁe patient to
be treat ed,wmtm&ﬂmmwémﬂ@rserlmmssrpftmé]ersknsme on the type

or Pt orval s Siaf Crhd indd Rl 8F 44Read) Beile £oafRetinf ).
necessary5 t ba tehetwedn oni se¢rr tiniQ cr eCRPLRES ﬂm@;ffermty t¥pesffici ent | n
15 sone casgs fsé’&’é“ Ny £4 i@sélé{:@nf O ANOVESABI & PASTY Mf of active

ingredient, e In other cases t ove- nment | oned_anouht active
i ngr edi ent H%y Neatues R the ckerts amPrsranatiers fromnthe ype of

admi ni st ratémwxfal heoPEds Veompar €dli witls thosd &P the smssesary in each

case can.eaS|I PS g ¥congﬁihglle I n the'art. Thg substituted

di benzodi az’@ﬁ &% ?’5 hd the acid addition salts

t her eof Yave val Meplpﬂnm@l@glm ofa tankin t theen abovertablley viable, 25

?Eg 2{3 n;gﬁétg%ef 'nfxgg??rﬁpi’é{é'&Q@émé’é/tWi@ﬁca‘:éef'éc@ﬁeé?%éﬂ&ﬁéfECt on -
studies ~ that the formation of oxotremorine-induced -
lesions in the mucous membrane of the stomach is inhibited 2
by the above-mentioned compounds even at doses at '

15 which no restriction of .salivation and no mydriasis

can be observed. o

According to a yet further feature of the present
invention there are provided pharmaceutical compositions
comprising, as active ingredient, at least one compound

20 of formula I as hereinbefore defined or a physiologically
compatible acid addition salt thereof, in association
with a pharmaceutical carrier or excipient.

For pharmaceutical administration, the physiological-
ly compatible compounds according to the invention

25 may be incorporated into conventional preparations
in either solid or liquid form, optionally in combination
with other active ingredients. The compositions may,
for example, be presented in a form suitable for oral,
rectal or parenteral administration. Preferred forms

30 include, for example, solutions, suppositories,
tablets, coated tablets, capsules or infusions.

The active ingredient may be incorporated in
excipients customarily emplbyed in pharmaceutical
compositions such as,'for example, talc, lactose,

35 starch, magnesium stearate, agueous or non-agueous
vehicles, fatty substances of animal or vegetable
origin, paraffin derivatives, glycols, various wetting,
dispersing or emulsifying agents and/or preservatives.

=



war m bl ooded aninals; for exanple, they inhibit the formation of gastric

ul cers. Moreover, they have a useful therapeutic range, thanks to their 3gw
toxicity 30 and the absence of any significant side effects. The excellent
activity of the substituted di benzo- di azepppanes of general fornula I and
of thewi pharnmaco- logically, i.e. biologically, acceptable acid addition
salts nmakes it possible to use themin both human 35 and veterinary

medi ci ne, for the treaidvantagedbyslyptheacompois itionss maybbee foomudatedder s
of the stomach qr_ iyifestines... T she y o agpl treat '
acute and 330a_s é%seasgc rugﬁ'ltcs'gas rhln?%élr%d b%ﬁglger?g%%&?éerqg, g&&é??’. tis and
gastric hyperaciaifiixed dageaef ackixye d@gsedienthe substituted

di benzodi azepi nones ofprgedyidly ‘a¥sdllfdr!l c*@l0adinia ikseriakeonnignisrem and/ or
the pharma- 5 cq] qgi cal l.y acceptabl.e i d addition_salts thereqof, are to be
used to treatstﬁ%qﬂi§§b s Q%%%ﬁ gﬁﬁvbﬁ'gﬁetﬁhgr%aygﬁfiEQF%ﬁFE&EFEFions
may al so cont ai rEreme 0ar0 5nce lplamugkgl ofi baidyy wedghte gemesaddys aBmimistleer
groups of nedic U 45,1 &d. 7Y 0 r Qxl or
magnesi um al um ?aqseq%sstehc%r e I@ﬁﬁeﬁrlg?rgﬁceﬁglgg@‘[ grrr'éﬁ él 5?;’@! ?ﬂ‘gqﬁ
cimetidine or r#fass ndeRpasting. omndthienkdad aad ther bodut weigdénts, e.g.
nmet ocl opr- am def MhHepItiém¢d bRPiréa tledqNonl Ithéekinduahdathe
benzodi azepi nes, faor eéﬁgplgﬂfl?geﬁgrland oxaz%ggn% 15 spasnolytics, e.qg.
bi of am ver | nd SRRAGENRES Bt (the Ahneazey o8 tBe, VDR, ke SPRT AL N
phencar bam de; @né @rortthec aicirtes wdh adm ipristriatdonnas welddcast onotbe and
bet amet hasone; ALY dHteFVaPIAY $hiCh28e Sdministration takes
~place, it may however be necessary to deviate from
the above dosages. Thus, it may be sufficient in
15 some cases to administer less than the above-mentioned
amount of active ingredient, while in other cases

the above-mentioned amount of active iﬁgredient may

ot

have to be exceeded. The optimal dosage and type

of administration of the active ingredients which:
20 are necessary in each case can easily be assessed

by one skilled in the art. | '

The substituted dibenzodiazepinones of general
formula I and the acid addition salts thereof have
valuable properties which make them commercially viable,

25 and are characterised in particular by an excellent
L protective effect on the stomach and intestines in
warmfblooded animals; for example, they inhibit the
formation of gastric ulcers. Moreover, they have
a useful therapeutic range, thanks to their low toxicity
30 and the absence of any significant side effects..

‘The excellent activity of the substituted dibenzo-
diazepinones of general formula I and of their pharmaco-
logically, i.e. biologically,.acceptable acid addition
salts makes it possible to use them in both human

35 and veterinary medicine, for the treatment and prophylaxis
of diseases based on disorders of the stomach or intestines..
They may be used, for example, to treat acute and '



such as arylacetic acids and aryl propionic acids, 20 heteroarylacetic acids
and heteroaryl propionic acids, benzothiazine carboxam de di oxi des,
pyrazol i di nedi ones, qui nazol i nones, - e.g. ibuprofen, naproxen, diclofenac

f enbuf en, flurbiprofen, indonethacin, |onazolac, sudoxi cam piroxicam
phenyl but azone, bunmadi zon-cal ci um proquazone; 25 |ocal anaesthetics sméﬁ
as tetracaine and procaine; and optionally also fernents, vitamns, am no
aci ds3 &t c. -24- The foll.ow ng Exanples serve to illustrate the
invention. "Mp." indicates nelting point”, "D." indicates "deconposition":
Exanple 1 5 5,10-D hydro-5-[(1-nethyl-1,2,5, 6-tetrahydro-4-pyridinyl)-
acetyl]-11Hdibenzo[b,e][1, 4] di azepin-11-one 5.8 m (0.081 nol) of thionyl
chloride, dissolved in 20 nl of chl &dfarm were added dropwi se to a
suspension.of 14.0 g (0.072 nol) of the potassiumsalt of 1-methyl- 10
1,2,5,6-tetrahydro-4-pyridinoacetic acid in 150 ml of anhydrous chl oroform

with ext er nalches idgact 1 tdnd rm;dml qm&&f@er@éslteleesnanam ntained at

[err]. The mxture stiry fo further m nuj es and then
concent r at ed 33° ek ’gﬁuﬁg@ {ﬁ‘b‘] "H%a'l% R |%‘bém? $ti ni ng was added to

a suspensi on of BAQQJ&Hh(hhbsﬁﬂtuﬁed dibenzodiazepinones of general

5, 10- di hyd | vent
consi sti g oft GOBH iR i o R et Lo e/ G THH e e e
The mi xtur \ﬂﬁiQE%ﬁﬁkiX(ﬁq4§E§a§¥ﬁ §?¥ﬁnﬁ4§¥ﬁ¥¢ﬂv$§b¥%ué Qeegﬁlrrlng

After coolingrd ttd’VEtﬁe fidd@res! erehe hend idiodasesi fee Y8RedakBOvVED 1N

water. It nghe 5Barmaceut1cal preparations may also contain one _
or more pharmacologically active components from other o’/
groups of medicaments, such as antacids, e.g. aluminium

10 hydroxide or magnesium aluminate; secretion-inhibitors,
such as H, blockers, e.g. cimetidine or ranitidine;
gastric and intestinal therapeutic agents, e.g. metoclopr-
amide, bromoprid and tiaprid; tranquilizers such as
benzodiazepines, for example diazepam anq_oxazepam;

15 sgpasmolytics, e.g. bietamiverine, camylofine; anti-
cholinergics, e.g. oxyphencyclimine and phéncarbamide;
glucocorticoids such as prednisolone, fluocortolone,
and betamethasone; non-steroidal antiphlogistic agents
such as arylacetic acids and arylpropionic acids,

20 heteroarylacetic acids and heterocarylpropionic acids, -
benzothiazine carboxamide dioxides, pyrazolidinediones, SJ
-quinazglinoﬁes, e.g. 1ibuprofen, naproxen, diclofenac,
fenbufen, flurbiprofen, indomethacin, lonazolac, sudoxicam,
piroxicam, phenylbutazone, bumadizon-calcium, proquazone;

'25 local anaesthetics such as tetracaine and procaine;
and optionally also ferments, vitamins, amino acids,
etc. '



~made al kaline with solid sodium carbonate and the aqueous phase was
extracted exhaustively with chloroform The conbi ned chl orof orm extracts
were dried and the 25 solvent was renoved in vacuo. The residue was ,, . -
purified by col um chromatography on silica gel using ethyl - 34
acetat€/ net hanol (ratio of volunmes 9:1) as eluent. The substance was

| sol ated as an anor phous product. Yield” 845 g (25% of theory). 30 [err]

(347.42) Cal cul at ed: Y/ 71.9
6. 31 12.14 R (KBS 59 &‘g‘ﬁ%%a%gﬁl%ﬁgé o ﬁliri]"%ﬁ\f r%‘neol

shoul der at [er#‘}ventzm-nm M.pJY @tq‘ﬂaﬁﬂﬁ/ @sdting @aintigo r’Pm (E = 0.08),
shoul der at|}NiddfcéM§krﬂaédbmpdkﬂgﬁanﬁerr]_NNR ([err]-DvsO 80 MWH):
[err]=7.1-7.9 (8H m aromat.H); 5.02 broad, 1H, olef.H); 5

2.95 broad (2H, C=C-{err]-N) 2.68 (2H, N-[err]); 2.15to 2.5 (2Hm
CO[err]); 2. 1Exampke Xerr]); 1.84 broad (2H' c=c-[err]), 12.00 broad-10

(I'Hs; excmag@ﬁd’-lﬂ)by@@-‘ﬂ@(f—methyl— 5 6-tetrahydro-4-pyridinyl) -

5, 10- Di hydr o-
ydro ‘q [etﬁ[ yaro pyr1u&ixghe

acetyl]- 11FLd|e*-~‘4; '
5, 10- Di hydro-S-[ (I - mESJBylm14 ((D.[DUJI Gidly) iogkereh)idenily ldhloride, dissolved

LLH di benzol b, el 1 lgh eRlyolrl i A e dcib arkhvi st (& 2 dt¥perion

t hi onyl chlori
of 14.0 g (0.072 mol) 'of the potass1um salt of l-methyl-

10 1,2,5,6-tetrahydro-4-pyridinocacetic acid in 150 ml
. of anhydrous chloroform, with external cooling and
o with the reaction temperature being maintained at
+15°C. The mixture was stirred for a further 20 minutes
and then concentrated to dryness in vacuo and the
15 residue remaining was added to a suspension of 8.4 g
(0.04 mol) of 5,lo-dihydro-llﬂ-dibenzo[b,e][I,4]diazepin-
ll-one in a mixture of -solvents consisting of 300 ml
of absolute dioxan and 20 ml of anhydrous pyridine.
The mixture was heated to 80°C for 2 hours with vigorous
20 Stirring. After cooling, it was filtered and the
filter residue was taken up in water. It was then
made alkaline with solid sodium carbonate and the
aqueous phase was extracted'exhaustively with chloroform.
The combined chloroform extracts were dried and the
25 solvent was removed in vacuo. The residue was purified
by column chromatography on silica gel using ethyl
acetate/methanol (ratio of volumes 9:1) as eluent.
The substance was isolated as an amorphous product.
Yield: 3.5 g (25% of theory). o
130 CpHp N30, ?;7'@2’ /g 0{1 V U( ‘
g Calculated: 9 N| 12.09
| Found: 71.9 6.31 12.14
| IR (KBr): C = 0 1660, shoulder 1680 cm
UV (ethanol): shoulder at A = 270 nm

-1



in. 50 mM of chloroformwas added dropw se to a suspension of 16.8 g-(0.08
mol ) of the potassiumsalt of 4-hydroxy- 20 1-nethyl-4-piperidinoacetic .

acgg"in 300 mM of chloroform wth external cooling and with the reaction
tenmperature being maintained at [err]l. 24fter being stirred for 20 m nytgs,
the m xture was concentrated by evaporation in vacuo, and the residue S
then added to a suspension 25 of 8.4 g (0.04 nol) of

5, 10- di hydr o- |(¢t1mhmrmm)eg[1a4 - Zﬂﬂizmpltﬂl# -@n@8 ) n shoilder e of 400 m

of anhydrous qggxf. ang nL r|d|ne The m xture was heated to

[err] for 2 hours w th vigorous stlrrlng After cooling, the precipitate

- was flltered of f and 30 taken up in water. The aqueous sol-ution was nade

al kal i ne witi-per i ¢4 g-mhsmwhmaiew irmmewnaexedr&wemnvely wth
chl oroform The conbf ned extracts meui @é'ed qS g@nc %q% ed by
evaporatlgn I n vacuo, then the resid Fi H?ﬂﬁ 1

chr omat ography 35 on al um ni um oxi de Za&ilbr¢qut2ﬁw303CtGH et hyl
acetat e/ net hanol (volume ratio 99:1) fSge t .o 5 (1896of
theory) of 5. 10-di hydro 5. [(1-net hyl -1 SUBE wn-ca)) P 2.15
tetrahydro-4-pyridinyI)acetyI]-IIF#dl%e%zbéﬁr@q[¢°ﬂ$%@bke%*%ﬁ 11- one were
obt ai ned (absolutely identical, accor g3mds} oNeHl p Ifugu kres&gat ogram IR
and NMR spectra, to 5 a product prep fd acco g ggagple 1), and 0.2
g (1.4%of theory) of 5, 10-dihydro-5- ﬁ et hyt= 2 }pr

|d|nyI|d%ﬂe)acetyl]-l1FLd|benzo[b e][ﬂlﬂ&d;aexmhangéabbmeﬂMas obtalned
mp. 200- [err]. The foll ow ng were obtained anal ogously: 10
6- chl or o- 5, 10- dlhydro 5-1(1-nmethyl -1, 2, 5, 6-tetrahydro-

4- pyr|d|rwd§£§&2&&;_11k+dlbenzo[b el [ 1, 4] di azepi n- o/
5,10-Dihydro-5-~{ (1-methyl-1,2,5,6- tetrahzdro-4-gzrld1n21)-
acetyll-11H-dibenzo(b,el (1,4]diazepin-ll-one .
and _ _ _ . _

15 5,10-Dihydro-5-[ (1-methyl-4-pipetidinylidene)acetyl] -
11H-dibenzo{b,e} [1,4}diazepin-1l-one
A solution of 14.2 g (0.12 mol) of thionyl chloride
in 50 ml of chloroform was added dropwise to a suspension
of 16.8 g (0.08 mol) of the potassium salt of_4—hydroxy-
20 l-methyl-4-piperidinocacetic acid in 300 ml of chloroform,
with external cooling and with the reaction temperature
being maintained at 15°C. After being stirred for
20 minutes, the mixture was concentrated by evaporation -
in vacug, and the residue was then added to a suspension
. 25 of 8.4 g (0.04 mol) of 5,10-dihydro-11H-dibenzol[b,e]}[1,4]-
diazepin-ll-one in a mixture of 400 ml of anhydrous
dioxan and 20 ml of dry pyridine. The mixture was
heated to 80°C for 2 hours with vigorous stirring.
After cooling, the precipitate was filtered off and
- 30 taken up in water. The agueous solution was made
alkaline with solid sodium carbonate and then extracted
exhaustively with chloroform. The combined extracts
were dried and'concentiated by evaporation in wvacuo,
then the residue was purified by column chromatography:
35 on aluminium oxide (activity stage 1) using éthyl
acetate/methanol (volume ratio 99:1) as eluent. 2.5 g

-~




11-one-and 6-chl oro-5,10-di hydro-5-[ (| - net hyl - 4- pi peri di nyl i dene) - 15 35

acetyl ]-11H di benzo[ b, e] [ 1, 4] di azepi n-11-one by reacting . jf 9

-4- hydr oxy- 1- net hyl - 4- pi peri di noacetic acid and

6- chl er o- 5, 10- di hydro-1 | H-di benzo[ b, e] [ 1, 4] 26diazepin-11-one in a yield of
196cﬁ'4:heory The 6-chl oro-5, 10-di hydro-5-[(1-nethyl -1, 2, 5, 6-t et rahydro-

20 4-pyridinyl)-acetyl]-I1H di benzo[b, e][1, 4] di azepi n- 11-one was obt ai ned

as an anor phous @SAd@E wiheory)defoPpddi-ditydro-5- ((L-pethlyl -T2 2HB06-N302

381.87) Cal cul 28 N_ d; )
gG n ) e 0$u Qkﬁ&aﬂyar f%ii}ﬁ;ﬁy%?aﬁgégﬁl ﬁﬁﬁ gé£ﬁ&%°%§ E?TE 4}diazepin
[err]=7.9) (|HAn°%ﬁwﬂﬁ£¢ k't Wﬁedu)1dsng4¢aér(GHCQrdanenat

H; 4.9 and 5. 1%d BHin3Qayer chromatogram, IR and NMR s |eéftra Heo 2.8-3.05

Egl'::_ {ner r2][ )er 5L %t%d%cq‘S P(‘ paz%d ) ro]r)d;inzg' %oag:g:alzn'pie ’ a'r\ll_d[ 0.2 r]) 2.05
6- Chl or 0- 5, 10- dﬂﬁydﬁocg-F@EOWHﬂhpﬁ-5vﬂmpénh¢dmyksdéné}methyl-4-plper_

acetyl]- 11K di bq@zm ()é]c@t%&qp-'lﬁ.}llh:.%@%zWQB a'ﬁe 4%a§za

obtained, in a 0% as an anor phag onp03|t|on
point of [err]. %[ PPF @@@1 1eéﬁcuWthd2°°C OGGCGS H 5.28 C 9.28 N

11.01 - The following were obtained analogously:
' 10 6-chloro-5,10-dihydro-5-[ (1-methyl-1,2,5,6~tetrahydro-

4—Ezridinzlzacetzl]-IlH-dibenZo[b,e][1,4]diazegin-

ll-one

W and
6~chloro-5,10-dihydro-5-[(l-methyl-4-piperidinylidene) -

15 acetyl]l-llH-dibenzo[b,e)}[1,4]diazepin-ll-~one
by reacting 4-hydroxy-l-methyl-4-piperidinoacetic
acid and 6-chloro-5,10-dihydro-11H-dibenzo([b,e} [1,4]-
diazepin-ll-one in a yield of 31% of theory. The
6-chloro-5,10-dihydro-5-( (l-methyl-1,2,5,6~-tetrahydro-
20 4-pyridinyl)-acetyl]l-l11lH-dibenzolb,e]{1,4)diazepin-
ll-one was obtained as an amorphous powder with a
decomposition point of 180°C;
Cy1H,yClN30, (381.87) | :
Calculated: C 66.05 H 5.28 Cl 9.28 N 11.01
25 Pound: 66.12 - 5,07 | 9.00 11.20
U la-nmr(cpel,, 80 ME2): §=7.9 (1H-m; aromat.
' H in the l-position);
6.9-7.6 (6H-m; aromat.
H); 4.9 and 5.15 (1H,
30 olef. H); 2.8-3.05 (4H-
~ m; 2CH,); 2.4-2.65 (28-
m, CH,); 2.3 and 2.35
(3H, N-CH3); 2.05 (28,
CH,);

35 6-Chloro-5,lOedihydfo-S-[(l-methy1-4-piperidinylidene)-
acetyl)-ll1H-dibenzo(b,el[1l,4)diazepin~ll-one was also



5 Found: 66.15  5.32 9.09  11.03 [err]-NVR([err]).: [err]
.:Ei?Q-S.l (Il1Hm aromat. Hin the 1-position); 6.9-7.65 (6H m aromat.
4'and 5.55 (IH, olef. H; 2.8- 3.05 (2Hm CH2); 1.95-2.55 (6H-m 10

3[err]); 2.2 (3H N-[err]). Exanple 3 5
endo-5, 10- D hydr o-5-[ ( 8- net hyl - 8- azablcyclo[3 2.1]oct - _ =
3-yl)acetyll-11Hdi benzo[ b,e] [1, 4]diazepin-II-one 15 Pr epar ed
analogouslyob% Eﬁ%@p|anaf&QG&Eh%prUQSSh%”h%ahthbhbh%p§6%ﬁ%Eerr] acetic
acid and 5, 3 hy dro-11 H enzo di,azepin-11-one in a yield of

33% of theo?}thNdeeE @P§§Zg ggsﬁﬁln§c % C20 The fol | owi ng was obt ai ned
anal ogousl yC % di hydr o-5-[ (8- nethyl - 8-azabicyclot3.2.1 -
oct-3-y|)ace§§b

di b€nz 6Pk 08] H1, 5l.@Baz€Ri A~ [2B- NondlbWlr eacting the

pot assi um f, tropan 3[ gl hsacetisc %5 aC|
6- chl or o- §§ b 38 hydr o- IIH-S?Ee%zo[b g] glaze I n- }1 one in a yield of
u

27% of theor§'§§RéFD§%g9¢h & dofaBrl ﬁéﬁrp (aggmgsy BaiBalthed:: C 67.39
H 590 O 865N 10.25 3Q eu&don), 6.9-7.65. 43H-m,5aQ5mat. 8. 60

10. 08 [err]-NNR([err]) 8-

1-position); 7.0-7. 6(6H—n1%éroﬁa# H% g g% HSH 2 érr] and

N-[err] at 2.2) 35 | R( KBr B. 06- @2B&65, CﬂBOuIdeBS%&ZSS[dﬁHkm. -28
10 3CH,) s 2.2 (3H,N-CHy). '

Example 3 o
endo-5,10-Dihydro-5-{ (8 -methyl-8-azabicyclo[3.2.1]oct- U
3-yl)acetyl) -11H-dibenzo[b,el [1,41diazepin-1l-one

15 Prepared-analogously to Example 2 from the potassium
salt of tropane-3a-acetic acid and 5,10-dihydro-l11H-
dibenzo[b,e] [1,4)diazepin-11~one in a yield of 33%
of theory. :
‘M.p. 226-227°C (ethyl acetate).

20 The following was obtained analogously: :
endo—6-Chloro-5,10-dihydro-5-[ (8 -methyl-8-azabicyclo[3.2.1]~
oct-3-yl)acetyl]l-11B-dibenzo[b,e} [1,4)1diazepin-11~

one
by reacting the potassium salt of tropan-3a-acetic -
25 acid and 6-chloro-5,10-dihydro-11B-dibenzo(b,e] [1,4]- N\

d1azepin-11-one in a yield of 27% of theory as an

amorphous . powder;
02 (409.93)

c3catated. C 67.39H 5.90 Cl 8.65 N 10.25
30 Found: 67.42 5.85  8.60  10.08
n-NMr(CDC1,): § = 7.8-8.0 (1E-m; aromat. H in the
' ' l-position); 7.0~7.6 (6H-m, aromat.
H); 1.3-3.2 (16H-m, CH, CH, and N-CH,
at 2.2).
35 IR(KBr): C=0 1665, shoulder 1675 cm 1.



Exanmpl e 4.5, 10- D hydr o-5-1(| - et hyl - 4- pi peri di nyl)acetyl|-I1H

di benzo[ b, e] [ 1, 4] di azepi n-11-one Prepared anal ogously to Exanple 2 fromthe
potassium 5 salt of 1-nethyl-4-piperidinoacetic acid and 5, 10- 38
di hydfo-I| 1 H-di benzo[ b, e][1, 4] di azepin-11-omgg isn a yield of 26% of theory. .
Waxy hst ance, mp. [err] [err] (349.43) Calculated: C 72.18 H 6.63 N
12.03 10 Found: 71.72 7.07 14.90 M. [err] = 349 (210;
140; 96) IR [er Examplld 3375, CO 1660 and 1676 cm WV (et hanol): shoul der at
A 270 nm W (et sanob{rol-eLr] 129.Qta 3i8erlainpeyhdet 15 gyglerr] 256

nm (E = 0.12)
7.0-7.6 (7Hm =2.12 20

(3Hs; N-[err]) The fokbpwrag aaa&ogbhsuyedoanahmgmusbyfzsmlehdlb&da§s5uh

(1, 3-di net hyl - eLledhn Lyl zepin-11-one
from 5, 10-di h ngiP|h?dibé%§§E§ kipﬁtghg?ggcégpg %g&oﬂégaﬁdfﬁ

pot assi um sal t @ihydzogilAHrgj en29 peel dlndddéaepinrlilirane fhedd of 45% of
theory, mp. [egibigVes ZBQrBE théB2y. Waxy substance, m.p. » 95°C.

5, 10- di hydr o- S (1 2-di pet h % glperldlnylyacetyl 30

| I H di benzo[ b, e 438382e A2 Pﬁ dne from

5, 10- di hydr o- IIEaalcbeateBb et[ 172] U8 aBeps0631- Nong2a0d t he pot assium sal't

of I, 2- dlnetq%lFéuRdQer|d|no- a?ftbﬁ aC|g.b9 a ylfkg Bf 38% of 't heory;

MS: g= 349 (210; 140; 96) |
A IR (CH,Cl,}: NH 3375, CO 1660 and 1676 cm
UV (ethanol): shoulder at A 270 nm
UV (ethanol/KOH): Amax 290 nm-(E=0.095); shoulder
15 at A 256 nm (E = 0.12)
~ 'H-NMR (CDC1,/D,0; 80 MHz): 4 =7.7-8.0 (lH-m; aromat.
H); 7.0-7.6 (7H-m; ar.H);
$2.5-2.9 (2H-m); 0.8-2.4
(12H-m) , ‘then at =2.12
20 | (38-s; N-CH,)

-1

The following were obtained-analogously?“
5,10-dlhzdro-5-[gl,3-d1methzl-4-212erldinzlzacetxl]-
1l1H~dibenzo[b,e} [1,4]diazepin~-11-one

(U from 5,10-dihydro-11H-dibenzo[b,el[1l,4)diazepin-11~
25 one ' '
and the potassium salt of 1,3-dimethyl-4-piperidinocacetic
acid in a yield of 45% of theory, m.p. 175°C;

MS3 % = 363;

,lo-dihzdro-s-[(1,2-dimethzl—4-giperidinzl)acety;l:'

30 llH-dibenzo[b,e)[1,4)diazepin~1ll-one
from 5,10-dihydro-11H-dibenzolb,e]l [1,4)diazepin-11-

one .

and the potassium salt of 1, zédimethyl- 4-piperidino-
acetic acid in a yield of 38% of theory;

35 MS: B« 363;




35 M5: e 363; -29- IR(KBr): C=0 1665 [err]. - .
exo- 5, 10- di hydro-5-[ (8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct - )
3 yI)acetyI] 11H di benzo[ b, e] [ 1, 4] di azepi n-11-one from
:di hydr o- 11H-di benzo[ b, e] [ 1-4R&i azepin-11- 5 one and the potaSS|ung It
of ropan-3[err]-acetic aC|d in ayield of 48% of theory, mp. 148- [er
and exo-6-chl oro-5, 10- d|h p-5-[(8-nethyl -8-azabi cycl o- 10
[ 3. 2. I{%@B@-yl )%‘(,Q't:';ﬁﬁ I ’H—d'l benzo(b, e][ 1, 4l di azepi n- 11-one from
6- chl oro-5, | 0- di hydr o- 11H—d|benzo[b e][l 4]d|azep|n- 11-one and the
f of 51% of theory;

[err] < . N—10. 25 Found:
67, 30 3oy HLamtyl] ~KLE ne] 20 Exanple 5

6- Chl o = ‘ ¥ = '
11Hdi benzo%?%%%ﬁgﬁilﬁ%%%gb%%%tﬂ@e %%@%Pﬁ jgi(21 mol ) of

pyr|§h9ﬂ?zand 30 m of dioxan was added dropw se at anbi ent tenperature 25
W t hi rapd thd\Ppetadiwm SSEPENSE Otrspar~3IBadet iFtagidfiin

mol) B YD %1 4 B TR adhiR s L8 BTG hyar ochl or de i 200
of dlcuah The m xture was stirred at anmbient tenperature for
exo-6-chloro-5,10-dihydro-5-[ (8 -methyl-8-azabicyclo-
10 [3.2.1loct=-3-yl)acetyl]l -11H- benzo!b,e][l,4]dlaze21n—
ll-one N
from G-chloro-s,lo-dihydro—llH-dibenzo[b,e][1,4]diazepin- \)
li-one _
and the potassium salt of tropan-3g8-acetic acid in
15 a yield of 51% of theory;
C,3H,,C1N,0, (409.93)
Calculated: C 67.39 H 5.90 Cl18.65 N 10.25
Found: . 67.30 . 5.82 8.91 ° '10.09
IR(KBr): C=0 1665 cm L

20 Example 5
G-QQ;oro-S,lo-q;hydrq-s-[jl-metnyl-4:piperidigy;)adetyl]—
1l1H-dibenzo(b,e) {1,4]diazepin-l1l-one ' : :
A mixture of 1.7 g (21 mmol) of pyridine and : -
30 ml of dioxan was added dropwise at ambient temperature b
25 within 20 minutes to a suspension of 1.8 g (7 mmol)
of 6-chloro-5,10-dihydro-l11H-dibenzo[b,e) [1,4]diazepin-
ll-one and 7.0 g (28 mmol) of l-methyl-4-piperidinoacetic
acid chloride hydrochloride in 200 ml of dioxan. '
. The mixture was stirred at ambient temperature for
30 7 hours and then the reaction mixture was filtered.
The solid portions were distributed between chloroform
and an aquebus potassium carbonate solution. The
organic phase was dried over magnesium sulphate, treated
with animal charcoal, filtered and concentrated by
35 evaporation. The residue was purified by column chromato-
graphy on silica gel (Macherey & Nagel MN 60; eluent:chloro-




30 7 hours and then the reaction mxture was filtered. The solid portions
were distributed between chl orof orm and an agueous pot assi um car bonat e

sol ution. The organic phase was dried over magnesium sul phate, treated: w%bh
ani maf charcoal, filtered and concentrated3By=35 evaporation. The resid
was. po¥i fied by colum chromato- graphy on silica gel (Macherey & Nagel N
60; eluent:chlofo 40 forn et hyl

acet at e/ net han °5W%1H}Yg][ ﬁF?ﬁFWWadP]i ip B ratdodyevalume ;o ion with
cycl ohexane 0. 85 Xz X)32ndfafitexortr)i tofr Beiddnl oricehb ci@1dibexdne B-.BG1Lgnet hyl -

4- pi i di nyl vl 1- bta ned.
Fort Do 58a bs) (Y g, p e 6. f‘*i&“‘é’“ S e

65. 90 6.02 4-PimperigdinyleartyldylHeddibenazalb, eédlMﬁ)dla[Z@prl]ru 8-8.0
(I-m 1 ar.Hsi 11bne was obtained. the 1-position); 7.0-7.6

6H- .H; 2.3 : d o 2-6-2.9 and 1.1-2.3 (I IHm aliph.lﬁ.
I(R([(ranrr?;: H)NE %’mﬁ(n@%[fjgdr'fe;s’c:o 1670 and shoul der 15

1690 [err] WV (Qﬂmﬂdt;ed.[ et ] 65.720 lim5.d8hadll /K24) N A19.359 nm and 289

nm 6- Chl or o- 5, jydro- 5-[ (lggmyghy! eri dignylg) acety
| | H-di benzo[ b, g 4]d|azep|n 17- one |%ﬂyi¥talblggd 20 pronlethyl acetate
with 1/2 nol of B EDGlegie 8 OMEZ) 201 ¢ P 1g-m; 1 ar.H in

5, 10-Di hydrotr6-[ (| -nmethyl-1,2,5, 6-tet rah-_\h@r q_.@dg\,irﬁl@nrml 7.0-7.6 -
' (6H~m; ar.H); 2.2 (3H-s;
N-CH;) ; 2.6-2.9 and 1.1-2.3
Y (llH-m,laliph. H) . :
IR(CHzclz). NE 3400 and 3200 cm ~; C=0 1670 and shoulder
15 1690 cm™t
UV (ethanol): A = 270 nm
(ethanol/KOH): X = 259 nm and 289 nm.

S—Chloro-s,lO-dihydro—S-[(l-methyl-4epiperidinyl)acetyl]-

11H-dibenzol[b,e) [1,41diazepin-1l-one is crystallised B
20 from ethjl acetate with 1/2 mol of ethyl acetate:

m.p. l47°C.

Example 6 :
5,10-Dihydro-5~[ (1-methyl-1,2,5,6- tetrahydro-4-pyrxd1nyl)-
U | carbonxll-llH-dibenzo[b,e]{1,4]diazegin—ll-one-hem1hzdrate
25 A mixture of 10.65 g (0.051 mol) of 5,10~-dihydro-
lIH-dibenzo[b,el[1,4idiazepin—ll—one, 19.6 g (0.10 mol)
of l-methyl-1l,2,5,6-tetrahydroisonicotinic acid chloride
~ hydrochloride, 20.7 g (0.15 mol) of potassium carbonate
and 200 ml of anhydrous toluene were refluxed for
3024 hours, with thorough stirring. After cooling,
the mixture was stirred into 500 ml of ice-cold water,
the organic layer was separated off and the aqueous
layer was exhaustively extracted with ethyl acetate.
The combined organic phases were dried over sodium
358ulphate then concentrated by evaporation in vacuo.
The residue was purified by column chromaﬁography,




carbonyl]-11H di benzo[ b, e] [ 1, 4] di azepi n- 1] - one- hem hydrate 25 A

’ {“nx-ﬁﬁfe o [18' 6]5[|g 2?6051 m'Dl)|Ff o 10igi gydr?b 10 mol) of ' "
_ ipenzo[ b, e : i azepin-11-one, .6 g : nol) o _—

1-netﬁ§$-1,2,5,6-tetrahydroisonchiinic acid chloride hydrocthride,_QQ?? g

(0.15 nol) of potassium carbonate and 200 m of anhydrous toluene were™

refluxed for 3024 hours, with thorough stirring. After cooling, the

m xt urfd pas ol igindea gled WAkhrla pfaritdeleolsd zeniodr 0.0ha&cor gani c | ayer was

separated of f and tRe A 3 [ tiyel racted with ethyl

acet atze'.Ea éﬁ%ﬁéﬁ%&%ﬁ?r@%ggg é%émr:e %?‘:‘”%g;évg?i“%gﬁ um 35sul phat e then

concerfiragt v :ildn ands Segendiiye onesiidicavg@elpurifi ed by col um

ghzomi%r%D%thic&@rﬁiizresbfﬁrfr%}d iotC.@ngJlo Wi.tzhlnéh,p%rsziin%![ e sibze 0}‘ 0. 19t g)
4 usj.n , 2-di.chl oy oet hane/ nmet hanol as .e n ratio volurme 9:1),

ond Sedu TP hIPrGa R ey me BiAP L, (Totems & 215 53050\ 88 0708 t 0 0. 2 rmn

usi ng eduhanZ-.di GiNew whichappropriate fracdtions alere Workedas el uant. Wen the

appropri gte  firacti Qris e Nl i S lﬁmQF% | ourl ess crystals

were O tg%hé F %%%%ﬂzé%ﬁ?eF%?‘?%ﬁf%%bF@B%ﬁ%ﬁ%@3%%th tﬁbgFgﬁe). Yield: 2.4

g (14m.¢f. 23807224 °Cld R isepropylether/ethyl acetate).

5, 10- Bijandr:o- 2l lgr "l loel thedr§nt.et rahydro- 4- pyri dinyl) -

carbonyl]-11H di bénzo[ b, e][ 1, 4] di azepi n-1 | -one hem hydrate a)

5, 10-Di hvdro-5-[ (4-pyridinyl)carbonyl ]-11H _

di henExampdle] 7, 4] di azepi n-11-one 15 A mxture of 21.0 g (0.1 nol) of

5, 10- %I *136%% d! (y z w4 G 3z ~alp e & n4y129 mol ) of

i soni j - ;
carbonzl]-llH-dibenzo[b,e]!1,4]diazepin-ll-one hemihydrate o’

a)  5.10-Dihydro-5-{ (4-pyridinyl)carbonyl] -11H-
dibenzo[b,e) [1, 4] diazepin-1l-one. _

15 A mixture of 21.0 g (0.1 mol) of 5,10-dihydro-
1lH-dibenzo[b,el{1,4]diazepin-11l-one, 23.0 g (0.129 mol) -
of isonicotinic acid chloride hydrochloride, 21 ml
(0.26 mol) of pyridine and 300 ml of anhydrous dioxan
was refluxed for 3 hours. After cooiing, the mixture

20 was poured into 1 litre of ice~cold water, acidified
with conc. hydrochloric acid and extracted twice,
each time with 200 ml of dichloromethane. The aqueous
phase was made alkaline with sodium carbonate and | S
exhaustively extracted with methylene chloride. The

25 combined methylene chloride extracts were washed with
water, dried over sodium sulphate and the solvent
was removed in vacuo. The residue was recrystallised
from hot methanol. After washing with ether, the
beige crystals melted at 277-279°C. '

30 Yield 16.0 g (51% of theory).

b) 5,10-Dikydro-5-[ (4-pyridinyl) carbonyl}=11E- "
dibenzolb,e} (1,4} diazepin-11-one methoiodide
6.3 g {0.02 mol) of 5,10-dihydro~5~-[ (4-pyridinyl)~-
carbonyl]~11H-dibenzo[b,e) [1,4)diazepin-1l1l-one were '
35 dissolved in 100 ml of anhydrous dimethylformamide




(6.26 nol ) of pyridine and 300 m of anhydrous di oxan was refluxed for 3
hours.. After cooling, the mxture 20 was poured into 1 litre of ice-cold 42
water, acidified with conc. hydrochloric acid and extracted tw ce, each
time with 200 m of dichloromethane. The agequs phase was made al kal i.ne

wi t h- 38 um car bonat e and exhaustively extracted with nethyl ene chlori de.
The 25 conbi ned net hyl ene chloride extracts were washed with water, dried
over sodi um sul phdt,cagndrt thesabd¢nionassr 8upvgd (000227 URol) THe t688bdue was

tallised t h f ' .ith e r,.the beige

Cryetal o el toqmerhsi8l SRR IRkyre] kEG UBIOLRY HbbPn AR or ' A5 DEhE
5, 10- Di hydr o- 5- FEBPByAtHFRY| ) E&r WBARYFPOFeRtrated in vacuo down to
gianéoLbae][é,éhgiaﬁepgnoklieaeoatgbﬁhedvéfuﬁe§ ghéR- 82mPktuPé of

.1 0-di ro-5- -pyridinyl])-
carbonyl{-11F§qgégﬁgg?ﬁftf{k&4f8%ﬁ?§p?ﬁ-T§§Bﬁ€°ﬁe?ﬁdSStH?Ssﬁ?ﬁeﬂd¢ﬂd100 m
of anhydrous diusthyl thensaildeformed2began, taf teysthkl f¢li duon ?&f?e?ng. t

0. 0227 I fs) t r l.rred, over ni at_a ent
Lomporat e C1fEoHga BEeR RGBS, RLEDY Follod ROGEL TR PURDIRAE" ¢ SloFRLSEL,
original voluneitiNas guatienrfibtesedgand phetpregipitate wis measkedl and

ether was addedendiblghllg #ath EEREBY DPUANGt 0764 VS abhdSEy PUbE I FEy it
had been left to_st ng for 2 hours qﬁ anblen% zﬁnperature, It was suction
filtered andFQh%r%?gE Bivare qRtaimefedtPorddbRfy(Bl th ether. 7.2 g (79%

of theory) of yellow .10 crystals were obtained, mp. 2970C (D). c)

5, 10- Di hydro-5-L, | -meghyh- -tetrah - e _ _
4’ pyridinyl)car %nyl]s 1By8rd HM tfy1-1,2,5,6-tetrahydro

v, 4-pyridinyl)carbonyi]-118-dibenzolb,e} [1,4]-

diazepin-ll-one hemihydrate '
2.3 g (0.005 mol) of 5,10-dihydro-5-[ (4-pyridinyl)-

15 c;rbonyl]-11H-dibenzo[b,e][1,4]diazepin-l;—one methoiodide
were suspended in 200 ml of methanol and at 0°C 0.25 g
(0.006 mol) of sodium borohydride were added in batches.

- The mixture was stirred for a furtheéer hour in the
 ice bath. It was then stirred into 1 litre of ice-

20 cold water and extracted exhaustively with methylene
chloride. The combined extracts were washed with
water, dried over sodium sulphate and concentrated

- by evaporation in vacuo. After recrystallisation
_ from_diisopropylether/ﬁéthanol, the colourless crystals
o 25 melted at 233-234°C. ' '
Yield: 0.9 g (53% of theory).
According to the thin layer chromatogram, IR
and NMR spectra, the product was identical to a product
prepared according to Example 6. “

30 Ekamgle 8 ' _ :
5,10-Dihydro-5-{(1,2,6-trimethyl-1,2,5,6-tetrahydro-
4-gxridinzlzcarbonzll-llﬂ-dibenzo[b,el[l,41diazegin-

ll-one

| a)  5,10-Dihydro-5-[(2,6-dimethyl-4-pyridinyl)carbonyl] -
35 1l1H-dibenzo[b,e) {1,4)diazepin-11l-one



di azepi n-11-one hefri hydrate 2.3 g (0.005 mol) of
" 5,10-di hydro-5-[(4-pyridinyl)- 15 carbonyl]-11Hdi benzo[b, e][1,4]
di azepi n-11-one net hoi odi de were gyspended in 200 mM of nethanol and at
[err] 2025 g (0.006 nol) of sodi um borohydride were added in batches.;{Pe
m xtur¥’was stirred for a further hour in the ice bath. It was then st¥fred
Intﬁ 1 Iltrﬁlr@iaarée aﬁﬁlegbds\l@t & xAmpAle a@t;eofmﬁhh ?J,slowel y vmthd' |
met hyl ene.c The [ racts washe wat er rie
over bﬁYﬁﬁ?sgigﬁngeﬁﬁa &Eﬁf4§§é&zﬁyﬁﬁx;§n9ﬂ?(ﬁp cuo. After
recry&iméthghisonltobmndC|acpdopwhaﬂu@dlhydnnuhlonhiecbhqyrless crystals
25 d130 eLr e 9 (i ording to the thin
| a gfiiﬁro%tgg in°h gleig h Sg%e&%r 611:%%@1:? r(r)@fy}?lewa dentical to a
produekyptebar ed- aecavar335f§ Eﬂ@#ﬂa§Q3v:§§45&ﬂﬁﬂ¢#%? charcoal).
5,10-Di hydro-5-[(1, 2,6-trinmethyl-1,2,5, 6-tetrahydro-
4- pyri di nyl ' 4] ¢ dlazean-
5, 10-®) hydr2 | 1
IIF+d|benzoibneaﬁaeﬂkdmbzgpwn MUdahaepln-£I¥onTWmﬁEﬁdbeKWéogously tod
Example 7a),firom5.10- rQ- 1L H E%% I n-11-one an
2,6- dinet hnggﬁﬁFgo?f’ﬁS‘8g§ isgycﬁ'.]o % %é" dlrlrcPc;hI%tr?'%i ‘?ﬁfp 135-[err]) in a
yieIddnhy&ﬁ@&ﬁ%[KEeﬁrﬁ1methgﬂb4bmny1dinx@ﬁn&ﬂhpnyﬂkrlnws [err] (nethanol
a -

gfqog%?ﬁéi(#g[@ ?% ? lﬂdlgk 5131416. on ml;ﬁ Claor%omeﬁzjane in.
Ilk+dabﬁh2b?b°§] Z%4P§|§B@§FHJII %ﬁk (ﬂﬁXﬁﬁa s melted

with decomposition, at 298-300°C.

c) §L10-Dihgdro-5—[(l,2y6—tfimethy1-l,2,5,6-tétrahydro-
4-pyridinyl)carbonyl] -11H-dibenzo[b,e] [1,4)diazepin-
15 ll-one o
Prepared analogously to Example 7c¢) from 5,10-
dihydro-Sv{(2,6—dimethyl—4-§yridinyl)carbonyl]-llH-
dibenzolb,e]l [1,4]ldiazepin~ll~one methoiodide and sodium
borohydride in methanol in a yield of 25% of theory.
20 After'purification by column chromatography on silica
gel using dichloromethane/methanol. (ratio by volume
9:1) as eluent and'recrystallising from diisopropylether/
methanol, the light beige crystals melted at 124-125°C.

O

The following were obtained analogously:

25 5,10-Dihydro-5-[(1,3-dimethyl-1,2,5,6~tetrahydro-4-
y;ldlnyllgarbonyll-llH—dlbenzo[pLe][l,4]d1azep1n-
ll-one : o -
and _ : |
Silo-dihydro—s-[(i,S-dimetny;-l,2,5L6—tetrahydro-44
30 pyridin&llcarbonyl}—llH-dibenzo[b,e}[l,4]diazepin-
ll-one

by reacting 5,10-dihydro-l1H-dibenzol[b,e][1,4]diazepin-
ll-one with 3-methylisonicotinic acid chloride (m.p.



Prepar ed analogously to Exanple 7b) from5, 10-

di hydro-5-[ (2, 6-di met hyl - 4-pyri di nyl ) carbonyl]-11H 10

dlbenzo[b e] [ 1, 4] di azepi n-11-one and i odomet hane in. a yield of 62% of

t heory. The yeIIOM/crystaIs nmelted, wth-dpgorposition, at 298-[err]. c)
5, 10- hydro-5-[ (1,2, 6-trimethyl -1, 2,5, 6-tetrahydro-

4- pyr|d|nyl)carbon%;]-lIH-dlbenzo[b e] [1, 4] di azepin- 15 - "11-one 44
Prepared anal 0d&silp6°8)EvdapiSe 18- ihydros5rd3-methyl-4-pyridinyl) -
di hydro-5-[(2, & -aﬁapw&beh&bhbgangqouhhibhepln-ll-one, m.p

methanol in a | -Aﬂad A e el et Bevoludhidel

chronatography5@ﬂ(shhehhmma4~pgmdg1dyahbarb-yhaﬁéﬂueﬁﬁbanhoabaeu@lby]-
volume 9:1) as 8l anRq _rear ;34 .f rom diisopropyl ether/ nethano
the |ight be gg%§#%% gqhgﬁte °f?§ ngr] The foll owm ng were obtalned
anal ogousl y: 25 5, 10-D hydro- 5- [(1 3 dlnethyl 1,2,5, 6-tetrahydro-4-

pyri di nyl) car banylol-d hvd@bh% : ' ,61tz@P8hgldo-4~

5 10-di hydr o. 5P oY = F‘Tﬂ{"f‘z'—T—_'
pyri di nyl ) car b@%Eid Fars 24P, 81 [1,4144ageRiRz (| ng
5, 10-di hydr o- Iumdwnhenzo(b e][l 4]d|azep|n- 11-one with S
3-nethylisonicQiqnic acid chloride (mp. - - 34 - 155-[err]) Vi a

5, 10-di hydr o- 5-[ 3- et hyl - 4- pyrldlnyl.
car bonyl | - 110+ $i.3&rAdihydxio~5—4 : a2, f-ted :
(diisopropyl et B @é&b@% 15—1@Hd6ﬂ5@h90[b el [l 4]d1aze in-

5-1(3-net hyl - 4=
[QJ ety ll-one;

from 5,10-dihydro—llH-dibenzo[b,e][1,4]diazépin-ll-

one and 2-methylisonicotinic acid chloride hydrochloride
15 via 5,10-dihydro-5-{ (2-methyl-4-pyridinyl)carbonyl]-

11H-dibenzo[b,e) [1,4)ldiazepin~-1ll-one and 5,10-dihydro-

5-[(2-me;hyl—4-pyridinyl)carbonyl]-llﬁ-dibenzo[b,e][1,4]-

diazepin-ll-one methoiodide.

6-Chloro~5,10-dihydro-5~{ (1-methyl-1,2,5,6-tetrahydro-
20 4-pyridinvl)carbonyl]-l1H-dibenzo[b,e]l[l,4]1diazepin~

ll-one

A from 6-chloro-5,10-dihydro-11H~-dibenzo(b,e] [1,4]diazepin-
ll-one and isonicotinic acid chloride hydrochloride
via 6-chloro-5,10-dihydro-5-[ (4-pyridinyl)carbonyl]-

25 1llH-dibenzol[b,e)[l,4)diazepin~ll-one and 6-chloro-
5,10-dihydro-5-[ (4-pyridinyl)carbonyl] -11H-dibenzo([b,e] [1,4] -
diazepin-ll-one methoiodide; m.p. 296°C (from methanol)
in a total yield of 53% of theory, obtained as an
amorphous substance by treating with methanol and

30 diisopropylether; . '

IR spectrum- (CH,Cl,): NH 3380 cm ~; C=0 1675 cm ™,

5,10-Dihydro-5-[ (1-methyl-1,2,5,6-tetrahydro-4-pyridinyl) -

acetyl]-11H-dibenzo[b,el {1,4]diazepin-11-one



5 di azepi n-11- one net hoi odi de;

5,10-di hydro-5-[ (1, 2-dinethyl -1, 2, 5, 6-tetrahydr o- 4- _

pyri di nyl)carbonyl]-11H di benzo[ b, ][ 1, 4] di azepi n- 11-one and 10 .
§,910- di hydro-5-[ (1, 6-di met hyl -1,2,35 6-t etrahydr o- 4- _ o
pyridinvl)carbonyl]-1IHdibenzo[b, e][1, 4] di azepi n- 11-one; from ’

5, 10- ¢mh¥dﬁolﬂﬂéxhyﬁﬁnxﬁkﬁe@@QenFQEQZobﬁﬂqﬂldxauagﬁnktlﬂnthyI|son|cot|n|c

aC|d on
5, 10- y(?r o-é g(}% netrﬁé%élg- Fgégrrﬁde ﬂydrochlorlde
11H dn_ﬂéwio[llii-é{ %zébﬁnpnleﬁgy hécgty@.]m%@benzo[b, el-

S5-[(24nE | Lol ezl 11- one
ne£h0|od lg%iggdihrwua@aaaens Lo_uihgd ﬂ%4%#%?6 te rahsgtg- 20One

- nmet hyl -
1 By PERRISC AT § S AR B BLkbofbASREE PAR LG ma 560 Hed [Fom
6- chl oro- 5, 10-di hydr o- 11H—d|benzo[b e][1, 4] di azepi n- 11-one and
I soni ¢otini.c i d chloride hydrochl oride via
6- chléﬁégﬁﬂibgglhydro 5-[ (4-pyridinyl)carbonyll- 25
11H—d59a@aﬂﬂhgﬂid.3HEKI&methyl&loﬂeSaﬁéﬂéuﬁdhydro- —pyrldlnyl)-
5, 10-di_hyq I JeH-dl enzolb,e][1,4]-

di aze nol) in a total yield of
53% of "t heor®y miohitwd ecalf a8 . 97 gnﬁﬁpﬁéumog-ubaﬁaricené)yhylehﬁn@, 6+t h net hanol

218 Rl PR (g A SyaRect Uaearls o Mp 9026 aofO 1675 (o1,
acet yof 17§|% @M[W@? 1<F§ 4iai paspEfin Dclrié in_kB%-mirof _
5, 10- i imetiy1ldd b ede ofiRs ehba e 4ldicdZ 8RB0k until the : <
development of hydrogen had ceased (2 to 3 hours).
1.312 g (6.24 mmol) of 5,10-dihydro-11H-dibenzo(b,e] (1,4]-
15 diazepin-ll-one was added to the sodium salt
of the acid thus produced and at -10°C 0.99 g of 98%
phosphorus oxytrichloride was added dropwise within
10 minutes. The resulting mixture was stirred at
-10°C for 4 hours, at 0°C for 4 hours and at ambient
20 temperature for 20 hours. The mixture was stirred
into 200 g of crushed ice, adjusted to pH 3.5 with
sodium hydroxide solution, extracted once with methylene

chloride and then the agueous phase was adjusted to
PH 9 and exhaustively extracted with methylene chloride.
25 The organic phase was washed with water, dried over
sodium sulphate and concentrated by evaporation 1n
vacuo. After purification by column chromatography
on silica gel {using ethyl acetate/methanol in a volume
ratio of 9:1 as eluent) 0.63 g (29% of theory) of _
30 'a colourless amorphous product was obtained, which - -

O

was'identical, according to the thin layer chromatogram,

elementary analysis and IR spectrum, to a prépararion |

obtained according to Example 1. -
The Eollowing were obtained analogously:V:

35 endo-S}lO-dihydro-S-[(8-methyl—8-aéabicyclo[3.2.11ocf_
3-yl)acetyl}-11H-dibenzo[b,e]}[1l,4]diazepin-1ll-one



one and 4;pyridinoacetic acid chloride hydrochl oride via

5, 10-di hydro-5-[ (4-pyridinyl)acetyl]-I|Hdi benzo[b,e]- [1, 4] diazepin-1I-one .

and 5; 10-di hydro-5-[(4-pyridinyl)- " 5

acetyl]-11H di benzo[ b, e] [ 1, 4] di azepi n- 11- onge net hoi adi de. Exanple 9 40
5, 10- Behydro-5-[ (| -net hyl -1, 2, 5, 6- t et r ahydro- 4- pyri di nyl ) -
acetyl]-11Hdi benzo[ b, e][1,4]diazepin-ll-one A mxture of 0.97 g (6.25 nol)
of 1‘”Ethy|-1,2e§oﬁﬁ.1@rHQh&ahdeO{48Phékdbmoacahhﬁiﬁ?bdo@ﬂdZOl?QcG-(6-25

. I f 75% hydri ' fii [ 9 f dinmethylf 1 d
vae heated to SorpA AP ST 2-83b3hRE Rk tar Shg8nBeRThr Ll TBbAL e (5 To 3

hours). 1.312 g (6.24 nmol) of 5,10-di hydro-1l Hdibenzo[b,e][1,4]- 15

di azepi n- 11- one s\ %ggggggrbaﬁthq1&aékuypgg}g;pgrﬁagnggégggbgi;ni?ﬂuced and

at Terr] 0.99 g 0 oif orus ,oxytri e was ropw se within
10 mnutes. ThedidenepilRgehilly4d ingepiprileansat [err] for 4 hours, at
[err] for 4 hours and at anbient 20 tenperature for 20 hours. The m xture

was stirred igtg 2 0 rushed .ice Fust 0,pH,3.5.w.th,sodi

v oxi de sol ot PaRALeRer ReA0aadRear S or T tar Ao Eex s 24 RPLPrEL LR T RER L -
aqueous phase wddBadiibeneo [boeplHl94dddacepinsiivohy extracted with

met hyl ene chloride. 25 The organi ¢ phase was washed with water, dried over
sodi um sul phate_and caoncentrated_by evaporation_in vacuo. After
purification by3edPafdhyRremarddtaprihyd-3iRiéabgtrtrabydgostnpyridinyl) -
acet at e/ met hanokarboayl9-118-83beazofbel [2542818BepiA-DB-One2RemOhy8hoOEY)
of 30 a col ourl ess anor phous product was obtai ned, which was identical,
according to the thin layer chromatogram elenentary analysis and IR
spegirum to a BxempdetlOn obtai ned according to Exanple 1. The fol |l owi ng

wer e obtai ned agahgg ¥ro38-[ (1-methyl- 5,6-tetrahydro-4-pyridinyl) -
endo- 5, 10- di PG50 =g8* 256 fetrahydro-d-pyridinyl)-
acetyl) -11H-dibenzo[b,e]l{1,4]diazepin-1ll-one
1.1 g (10.14 mmol) of ethyl chlorocarbonate
was added dropwise, at 0°C, to a suspension of 1.552 g

(10 mmol) of l-methyl-l,z,5,6—tetrahydro44-pyridinoacetic
15 @acid in 20 ml of anhydrous tetrahydrofuran. 2.10 g
(10 mmol) of 5,10-dihydro-ll1H-dibenzo[b,el[1l,4]diazepin-
ll-one was added to the resulting mixture, which was
then stirred for 1 hour at 0°C and then for 4 hours
at ambient temperature. The mixture was then stirred
20 into 160 ml of 2N sodium hydroxide solution, whilst
external cooling with ice was carried out, and extracted
A exhaustively with dichloromethane and the organic
' phase was evaporated to dryness in vacuo. After purifi-
cation by column chromatography on silica gel using
25ethyl acetate/methanol in a volume ratio of 9:1 as
eluent, 0.87 g (25%lof theory) of a colourless amorphous
product was obtained, which was shown by thin layer
chromatography and IR and NMR spectra to be identical
to a preparation synthesised according to Example
303, '
Analogously:
from 5,10-dihydro-118-dibenzo[b,e)[1,4]diazepin-11-
one and 1-methy1—1,2,5,G-tetrahydro-isonicotihic acid,



3-yl)acetyl]-I1Hdibenzo[b,e] [I,4]diazepin-11-one - 36-
Qfﬁexo 5, 10-di hydr o- 5-[ ( 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct -

| )acetyl]-I1Hdibenzo[b, e][1,4]diazepin-11-one . L
5, 10- di hydr o- 5-[ ( 1- met hyl - 4- pi per B8di nyl ) acetyl ] - 11H S
di benzo[ b, e][ 1, 4l di azepi n-11-one 5 =
6- chl oro- 5, 10-di hydro- 5 per|d|n | ) acet :

11 Hdi =-tetrahydro-4- !
5, 10- ag Iiixlﬁ+&iﬁadzduﬁhéiEllﬁiﬂfﬂw¢b;h4ﬁlﬁﬁnehha@ﬁhydrate

ol S e aTh Gl A o [ G e £ Lo < 10 10

acetWﬂC4ﬂ4$%ﬁbenzo[b e][1 4]d|azep|n 11-one 1.1 g (10.14 mmol) of ethyl
chl orocar bonate was added dropwi se, at [err], to a suspension of 1.552 g

(103%%]{]0e§%%%7ﬁﬂgf I:Eferiqr? '?erﬂg(fm@y j di no{anc_eﬂc 15 acid in 20 m

5, 10- driey cma | § dopirbeSwaide teld Iactdy @-rs,m—@gam-sadded to the
et kY Sl

resul tg gdierr] and then for
4 hours, red 20 into 160 m
of 2NSibe e (was (b tadnedo|M«Rr with i ce was

carH(:tgugz7Q@Hké@ﬁyfugdgtgggygwt|ver wi t h di chl oronet hane and t he
organi ¢ phase was ‘evaporated to dryness in vacuo. After purifi- cation by

col um chr omat ography on silica gel using 25 ethyl acetate/nethanol in a
v oL O e moxt iso,m—awmamib@m@ﬂmuﬁimm—m- a col ourl ess

2[17?(r)p aq{(ﬁq'u%ecﬁ% W igg ra t)[,ﬁnge | a'en:)?/czllhl '[]ol gyg:epar ation &
synt h' Owd iwdnonSml ¢1g '.;:L-!)m d-piperidin 1) acetyl] -llH— _
dxbenzo[ble][l,4]dxazep‘n-1l-one
was obtained, which was identical, accordlng to thin
15 layer chromatography, IR and 1H--NMR spectra, to a
preparation obtained according to Example 4;

from 6-chloko—5 lo-dihydro-llﬁ-dibeﬁéo[b;e][1 4ldiazepin-

l1l-one and l-methyl-4-piperidinoacetic acid,

6-chloro-5L10-dxhydro-5 [(1-methyl-4gpxper1d1n11)acetxl]—
20 31lH-dibenzo{b,e}[1,4]diazepin-lil-one

was obtained, which was identical, according to thin

layer chromatography and IR and NMR spectra, to a .

preparation obtained according to Example 5. . _ w

Example 11

25 . l10-D1h2dro—5-“ —methzl-zL3-dehydro-8-aza-b1cyclo[3 2.1]1 -

oct-3-yl)acetyl] -11H-di benzo[b,e][1,4]dxazegin-ll-
one ' '

and
5,10-dihzdro-5-g584meth21-8-aza4bic2clqL3,2.1loct-

30 3-ylidene)acetyl]-11H-dibenzo[b,e)l{l,4}diazepin-11-
one

a)  S-bromoacetyl-5,10-dihydro-11H-dibenzo[b,e][1,4]-
diazepin-ll-one




301. Anal ogously: from 5, IO di hydr o- IIH-dlbenzo[b e][1, 4] di azepi n-11- one
and 1-nethyl-1,2,5,6-tetrahydro-isonicotinic acid, 37

5,10-di hydr o- 5- 1(1 nmet hyl -1, 2,5, 6-tetrahydro- 4- pyrldlnyl) 43
carbonyl]-llH—dlbenzo[b e][1, 4]d|azep|n | 1 -one hem hydrate was obtai ned,

mp. 288- [err] (diisopropylether/ethyl aB ate; 5 from

5, 10-di hydr o- 11H-di benzo[ b, e] [ 1, 4] di azepi n-11- one and tropan-3[err]-acetic
aci d, endo-5, 10- dihy I,0-.5- _

[ (8- et hyl - 8- azablcycPoFB(g ffogPlé OF)aggponeEXLLchlorlde were

di benzo[ b, e][1aﬂﬁeﬁaﬂéppwl§§+oHétha§tébrabgedtonapsuspenﬁeon]OCethyI

acetate); 10 fueslé X0~ slhbduOoklﬁ-dohem§9BPOEliﬁ-éESéﬁzsaneiil gfe and
1- net hyl - 4- grldlnoace

5, 10- dlhydro 5¢ FFFeRéPﬁyhiZ°BPpéP|&|ﬁ&FfSc@fyF?lﬁipﬁr at 90°c.
di benzo[ b, e]BlThhdmaxepra-hbsomhemaseﬁmhﬁededorMBlﬁhrtﬁérlﬂenhiﬁates,

20CordiNg 1 Bl yhe G BHCRRSREOUBLOR! §RNng! B RloohEht b Ry aRE5L "

a prepar ation accor
6- chl or o- 5, 10- §hﬁ9§ﬁ@ellHﬁdt9énﬁgpblayE1th?dﬂazhpbhue1Qrwa§ahndlurry
1- net hyl - 4- plpebtduﬂeacaEECsaEthn filter

6- chl oro-5, 10-di-hyd net hyl - 4- plperldlnyl)acetyl] 20
| I H di benzo[ b, @TPI Q?alaiéppn 11- one was obtai ned, which was identical,

according tpot¥iel@ayeid4B8hgor@6®gosipbheang) | R and NVR spectra, to-a
preparati on obtained according to Exanple 5. Exanple 11 25
5,10-Di hydro<5-£(8-nethyl 2, 3- dehydr o- 8-aza- bi cycl o[ 3. 2. 1] -

b 5-diethylphosphono-acetyl-5,10~-dihydro-11H-dibenzo-

Nt [b,é][1,4)dlazeg1n-ll-one

A mixture of 143 g (0.43 mol) of 5-bromoacetyl-

5,10-dihydro~-11H-dibenzo(b,el [1,4]diazepin-11-one

15 and 400 ml of triethylphosphite was fefluxed for 2
hours at 120°C, with stirring. 1In the course of the
reaction, the S5-bromoacetyl compound went fully'into
solution and a grey precipitate began to settle out.
After cooling, this was suction filtered and washed

20 with ethyl acetate and 159 g (95% of theory) of 5-
diethylphosphonoacetyl-5,10-dihydro-11H-dibenzol[b,e] -
[1,4)diazepin-1ll-one were obtained; m.p. 195-197°C.

e . c) 5,10-dihydro-5—~{ (8-methyl-2,3~-dehydro-8 -aza-

bicyclol3.2.1}oct-3~yl)acetyll-11H~dibenzo[b,e) [1,4])-

25 diazepin-ll-one

~and o | |

5,10-dihydro~5-[ (8 -methyl-8-aza~-bicyclo-[3,2.1] -
oct-3-ylidene)acetyl ]-llﬂ-dlbenzo[b,el[l 4]d1azepln-
ll-one

30 15.9 g (0.041 mol) of 5-d1ethy1phosphono-acetyl-

5,10-dihydro~-llH-dibenzo[b,e]l [1,4]diazepin-11-one

were added in batches to a suspension of 3.92 g (0.082 mol)

of sodium hydride (50% in paraffin oil) in 160 ml |

‘of tetrahydrofuran at ambient temperaturé, with stirring.
35 The solution was then refluxed for 1 hour. Then a



oct-3-yl)acetyl]-11H di benzo[ b, e] [ 1, 4] di azepi n-11- one and
5, 10-di hydr o-5-[ (8- net hyl - 8- aza-bi cycl o[ 3. 2.1]oct- 30
_ 3 yl i dene)acetyl]-11Hdi benzo[ b, e] [1, 4] di azepi n-11- one a) N
i q%gnnacetyl 5, 10- di hydr o- 11H-dienzo[ b, e] [ 1, 4] - di azepi n-11-one 738
93 (0.55 nol) of bronoacety!l chl®oride were added dropwi se, with stlpﬂfng,
to a susgdmdiion &f F05 g (O D4binolf & lorap iryehe- i Hinknzo[ b, e] [ 1, 4] -

di azepi %% Jch%wartolfdaatr{ Quaf éﬁé@r&o@hé@%dt e HEadiiiyre was then

refluxed for a 30 mnutes, durin ere_was a strong .

devel opfdftuge W@r&é’&%ﬁ‘&' ing ")l!f’i"é’rr%dtﬂﬁ fefineedigenbliie crystal
slurry cfbtral3nfad.ywas Whein the iddayteidin had etided £rtHe déhotpdsl: 143 g (86%

ft t hyl t d ]I Hdib - [b,
1, s Sobpotom Wit SRl MDY, 3 o, Sy g o ety 17
5, 10- di Wd-DGJIdleHsmlwnm{-b é]t{el rce]szhla'@em rPrERiE DiRsmdva0 i of
tri et Ny WBIASAN 43 4P L00e 1 ed ditly? Dbk ladddderdbidastirring. In the

course of the reactlon conpound went fully into solution

and a gﬁ@}cﬁr@EFﬁl9&?9“&9&9?%%9%&3t§%9 t . The thdrshlomicthis was suction
filtereacaad %léedza%Omudéw AR i i & ide sasnatiﬂaﬁhié)ﬁ%of theory) of 5-

| agféBgL 5F§§§0%%?%?t §§ Egﬁ}ééﬂg%éﬁ:%gﬁéatggg¥gté 4 4] di azepi n- 11- one
. ethyl acetate solution was suction filtered over actlve '
charcoal and, after drying, the residue was concentrated
by evaporation in a rotary evaporator. The residue o
obtained was a brown oil which contained the two products

15 as its main components. This oil was separated by
column chromatography on silica gel (MN silica gel
60; 0.063-0.2 mm particle size; eluent: methylene
chloride/methanol/ammonia = 90:9:1). 5.1 g (33% of
theory) of 5,10-dihydro-5-[ (8-methyl-2,3-dehydro-8-

20 aza-bicyclo[3.2.1)oct-3-yl)acetyl]-11H-dibenzol[b,el (1,4]-
diazepin-ll-one were obtained in the form of an amorphous
powder; C,3H,3N;0, (373.44) | |
Calculated: Cc 73.98 H 6.21 N 11.25
Found: 74.12 6.18 11.20

25 Re value: 0.3 (thin layer chromatography on silica

gel, silical gel 60 F,.,, layer thickness 0.25 mm; &
eluent: methylene chlorlde/MEthaHOI/cyclohexane/ammonla
= 68:15:15:2) ; |

and 4.3 g (28% of theory) of 5 lO-dlhydro-S [(8-methyl-~
30 8-aza-bicyclo[3.2. 1]oct 3-ylidene) acetyl] ~ llH-dlbenzo[b,e]—
[1,4]diazepin-1ll-one were obta1ned, ,
C,p3H,y3N50, (373.44) | R -
Calculated: C 73.98 H 6 21 N 11.25
Found: 73.90 - 6.25 11.21
35 Re value: 0.25 (thin layer chromatography on silica
gel, silica gel 60 F254, layer thickness 0.25 mm;
eluent: methylene chloride/methanol/cyclohexane/ammonia
= 68:15:15:2). | -



¢) 5, 10- di hydr o- 5-[ (8- et hyl - 2, 3- dehydr o- 8- aza-

blcycIo[3 2.1] oct - 3- yI)acetyI]-IIFLdlbenzo[b el[l,4]- 25
di azepi n-11-one and 5, 10-di hydr o-5-[ ( 8- net hyl - 8- aza- bi cycl o-[3. 2. 1] - .
dct-3-ylidene)acetyl]-I1Hdibenzo[b, e][ 1 4gliazepin- 11-one 30 '15.9 g

(0. 041/nDI) of 5-di et hyl phosphono-acetyl -

5, 10- dlhydro 11Hdi benzo[ b, e] [ 1, 4] di azepi n-11-one were added in batches to
a suspension of 3. 92T9e(@oﬂ&3wﬁnb)wetesoﬂtamnbﬂdandmo§50§&ym paraffin oil)
in 160 m of t LERRY
solution was t
(0.041 nol) of bieygledde2i i) & b} dl dHndibenpe : dbpwi se to
t he reaction na&gggglﬁnqlLageresultlng nlxture was refl uxed gently for 3
actron

days. Wien the™T ad ended, the reaction 5 solution was shaken with
100 ml of s&tuPBFed sodiumchloride solution. The resultant organic phase

was diluted w hcbmﬁraFSQiOeﬂhgydgoeSQIQBamdthxl#&eaed—bﬁb@eluk[D 20% oct-~-
hydr ochl ori ¢ agLgy 1 308eNXALRGRY 011 §-8ehEnpBTECe)TE, HTEEaBLERRLIE W LN SOTT

pot assi um 10 . t hyl
acetate soluti @BR8was suction filtered over active charcoal and, after

drying, the reitéﬂe5“@&0&68@3&9&38eéh!&réuspmoaahﬁ?dt&—ﬁlﬂoa§5¥n2&§89éﬁlor
The residue ob Hia 29 oi | _which contained the-two products 15
as its naliocohgé P?zep?ﬁl oPPewa¥i8epar at ed by col unmm chr omat ogr aphy on

silica gel (M\6schlozogs-dieth@lphdsphénorwapetylebell8rdiéhydtaeblE-net hyl ene
| dibenzo(b,e)[1,4)diazepin-1ll-one;
and
5,10-dihydro-5-~[ {1-methyl-l,2,5,6-tetrahydro-4-pyridinyl) -
15 acetyl]l-llH-dibenzolb,e)[1,4)diazepin-11l-one
from 5-diethylphosphono-acetyl;s,lo-dihydro—llB-dibenzo;
{b,e)l{l,4)diazepin-1l1-one and N-methyl-piperidin-4-
one,
and. _ ]
20 $6-chloro-5,10-dihydro-5~[ (1-methyl-1,2,5,6-tetrahydro-
4-pyridinyl)acetyl] -11H-dibenzo({b,e) [1,4)diazepin-
ll-one
from 6-chloro-5-diethylphosphono-acetyl-5, lO-dlhydro-
. 1l1H~-dibenzo(b,e}[1l,4ldiazepin-1ll-one and N-methyl-
25 . piperidin-4-one. -

.'\."( .

Examg_g 12
5,10-Dihydro-5- [(1-methzl-4-p§ggridinxlzacetzl!-llH-
dibenzo{b,el[1,4]diazepin-1l-one
3.5 g (0.01 mol) of 5,10—dxhydro-5-[(l-methyl-

30 1,2,5,6-tetrahydro-4-pyridinyl)acétyl]-llH-dibenzo[b,e]-
_[1,4]diazepin-11-one were dissolved in 100 ml of ethanol
and hydrogenated in the presence of 0.5 g of platinum
oxide at ambient temperature and under a pressure
of 3 bar. After the uptake of hydrogen had ended,

35 the catalyst was filtered off and the remaining mixture
was concentrated by evaporation in vacuo. The residue
was purified by column chromatography (NM silica gel




“chl ori de/ net hanol / ammonia = 90:9:1). 5.1 g (33%of theory) of
"5, 10-di hydro-5-[ (8- net hyl -2, 3- dehydr o- 8- 20

~aza-bicyclo[3.2.I]oct-3-y|)acety|]-|IH—dlbenzo[b,e][1,4]- di azepi n-11-one
H5%re obtained in the formof an anorphous powder; [err] (373.44) 7
Cal cul ated: C 73.98 H 6.21 N 11. 25, Found: 74.12 6.18 NS
11.20 25 [err] value: 0.3 (thin Iﬁger chromat ography on silica gel,

silical gel 60 [err], [ayer thickness 0.25 nm el uent: nethylene
chl or i g4 ot baaab. ng.!moggﬁ £AAMmd 210ntY 1Uekly Wbkl AL (28% of

t heory % of 5,10 r o-
8- aza- BREPENSE3= Zgiibcﬁn§ P?dénéﬁi&epithﬁpﬂydlSéhibﬁw-e]

[1, 4]ddahgaro—$é{Qmembehylghppup@qidhggmlac@%}&}é o igdmpied: - C 73.98 H
6.21 11.21 35 [err] value:

0.25 ( é}Fiyéf gﬁ?ﬂﬁﬁﬂBg}&pﬁﬁe Ha§|PP5§l§§ﬁ ¥hich, g8 60 [err], Iayer
thi5kné@sn©1Q51nnacebudmng tnethﬁhenayehlahm@m@ﬁddmwpwyﬁwclohexane/annnnia

o- ohi of beBeTb2aY s APATELp R, IR, EBYCREAHE) o0 BibatieR co0usty

b|cycI%PBaQnﬁﬁoéFCQIQF?ﬁc Pyﬁ?ampﬂedﬁbenzo[b e] [1,4]- diazepin-11l-one 5
and 6- Ch|0F0T5e1@oQLBM§hg eEésp?BBH¥Easaﬁéﬁogb%$§&° [3 2. 1] oct -
en

3- ylldene)acetyl] 11Hdi zo[ b, e][1, 4] di azepin-11-
6-chloro-5,10-dihydro-5-{ (1-methyl- 4-p1per1d1nyl)acetyl]-

10 1llH-dibenzo[b,el[l,4}diazepin-ll-one .
from ' o\t
6~-chloro-5,10-dihydro~5-[ (1-methyl-1,2,5,6~tetrahydro-
4-pyridinyl)acetyl]-11H-dibenzolb,e] [1,4]diazepin-
ll-one;

15 5,10-dihydro-5-{(l-methyl- 4-piperidinyl)acetyl] llH--
dibenzo[b,el[l,4]diazepin-11-one
from ' '

S,lO-dihydro—S-[(l—methyl-4-piperidinylidene)acetyl]—
llH-dibenzo([b,el [1,4]diazepin-1l-one;

20 6-chloro-5,lO-dihydro-S-[(l-methyl-4—piperidinyl)acetyl]-
1lH-dibenzo[b,el [1,4)diazepin~-11-one
from : .
6~chloro—5,lo-dihydrq-S-[(l-methyl-4-piperidinylidene)-
acetyl]-llH-dibenzo[b,e][1,4}diazepin-ll-one; 

25 endo-5,10-dihydro-5-[(8-méthyl-8-aza-bi¢ycio[3.2.l]oct-
3-yl)acetyl]-11H-dibenzo[b,e] [1,4]diazepin-1l-one _ | .
and : ' | .
ex0-5,10-dihydro-5-[ (8 -methyl-8-aza-bicyclo[3.2.1]oct-
3fyl)acetyl]-llH—d1benzo[b el {1, 4]dlazep1n—ll-one

30 from
5, 10-d1hydro-5 [(8—methyl -2, 3 dehydro-S—aza-b1cyclo[3 2. 1]-
oct-3-yl)acetyl]-llH—dlbenzo[b,e][l 4]diazepin-11-
one;




from 5- bronoacetyl - 6-chl or o-5, 10-di hydro-I | H di benzo[ bel - 10
[1, 4] di azepi n-11-o0ne, via

6-.chl or 0- 5-di et hyl phosphono-acetyl -5, 10-di hydro- 11H

di benzo [b e][1, 4] di azepi n- 11-one; and

5. 10- d™fydro-5-[ (I -met hyl -1, 2, 5, 6- tetrahydro-4-pyridinyl)- 15 acetyl]
-11H-di benzo[ b, e] [ 1, 4]d|azep|n 1 -one from

5-di et hyl phosphono- acetyl -5, 10- di hydr o- 11H- di benzo-

Lb, ][ 1, 4] di azapiqisl Irones s ok Sief (9lntRer 161l 87 d-b 00¢01809. 2 201 oct-

(<)
f o %)

6-chl oro-5, 10-; dro 5- 1 dar o-

4-pyridinyl)a -rL' 1-d {ggﬂmgm@ sildiazepinz1ll-one

6- chl or o- 5- dleﬁhylphosphono acefyl 5 10- dlhydro- _

11H di benzo[ b, g] 4ﬂ EE t] | | gli pne. -

Exampl e 12.5, To=Dr —A=

di benzol b, e$[ﬁ:ﬂlﬂéﬁﬁﬂﬁhiillﬁndnb£ﬂ¥glgugjﬁLiﬁj

5, 10-di hydr o- Sddml- met hyI
1,2,5,6-tetrahydro-4- |d|nyI acetyll-11H di bepzo
[1 4] di azepi n- J.loor‘?e1 Oz s%%ﬂ v‘%ﬂé/l?ihl‘l%ﬁa?ﬁ %*c%’%ﬁg%fza%boﬁ§ar ogenat ed

in the presence-yafidbre )G tyl Jot 1 T {Bxériteo B , @NDL pol d i @r@et et LI e and under
a pressure of %}bar After the uptake of hydrogen had ended, 35 the

cat al yst was 9 %ered of f and the renmaining m xture was concentrated by
evaporation in vacuo. The residue was purified by col urm chr omat ogr aphy ( NM

silica gely, arfilo-6%n b5 O - dTRAHSLEL B(FLrEenFl UPDhza 85 Iy cBEet at e/ -
A [3.2.1)oct-3-y1l)-acetyl]-1l1lH~-dibenzo(b, e][l 4]d1azep1n-
ll-one
and _
exo-6-chloro-5,lO-dihydro—S-[(8-methyl—8-aza-ﬁiqzclo—
15 [3.2.1}oct-3-yl)acetyl]~1lH-dibenzol[b,el(l,4)diazepin-
ll-one

diagzepin~-ll-one

from , - )

6~chloro-5,10-dihydro-5~[ (8 -methyl-2,3-dehydro-8-aza-

bicyclo(3.2.1]oct-3~yl)acetyl]l- llH dibenzo(b,e}) (1,4]~
20 diazepin-ll-one;

endo-6-chloro-5,10-dihydro-5-[ (8 -methyl-8~aza-bicyclo-
. {3.2.1)oct-3~yl)acetyl)l-1l1H-dibenzo{b,e)[l,4-diazepin-
\_/ 1l-one '

and ) o

25 exo-6-chloro~5,l0-dihydro-5-{ (8 -methyl-8-aza-bicyclo[3.2.1])-
oct—3-y1)acetyl]-llH-dibgnzo[b,e][1,4]diazepin-11-
one '

from

6-chloro-5 10-dihydro-5- [(8-methy1—8-aza-b1cyclo[3 2.1)oct-
30 3—y11dene)acetyl] -11H-dibenzo(b,el [1, 4]d1azepln -11-

one;

5, lO—dihydro-S—l(l-methyl-4-p;peridigyl)acetxl]ﬁllH—
dibenzolb,el{l,4)diazepin-11-one

from



met hanol = 9:1) and 3.2 g (91% of theory) of 5,10-

di hydro-5-[ (I - et hyl - 4- pi peridi nyl)acetyl]-11Hdibenzo-
[b;e][1,4]-diazepin-11-one was obtajned, which was 5 identical, according °*
to.thin | ayer chromatography, elefénfTary analysis and IR spectrun1 t ‘he
pr@dﬂct obtalned according to Exanple 4. The foll ow ng were prepared

anal 0Gous Ve sy L A Ay Sy AR ) ety 1+ 10

IIH—d enz pin-
6- chl dido-43; mi&ﬁHinﬂd=Sﬂ¥%ImQﬁQQﬁﬂdlﬂaz 5, 6-t et r ahydr o-
4-pyridinyl)acetyl]-I1Hdibenzo[b, e][1, 4] di azepin- 11-one; 15

5, 10-¢j hydr.o-3-J [ (| - net hyl - 4- plperldlnyl)acetyl]-IIFL
d|bengéﬁémgﬁ%iéa]dlazepln 11-one from

5, 10- 640hiard}54304dmﬁﬂﬂra$&ﬁkk&ﬂmﬁqhglﬂiﬁnﬂgﬁnﬂdﬂdyl)-

11H- dibe

6- chl oro- =2 acetyl] -

| | K- di benzo[3@ @11[ 1(04»]0@ ;msﬁ. rﬁlﬂ It ¥l dnhthium 15% in .

6-chl Q{éia%el)ow@ﬂéy@d&e% [dr' téé” with RYiirding ] AQ) -suspension

et e S Qoo g S 0 1 dcoanaote,

3-vyl )&ddtlyu]ldﬂdéedubeﬂm-[dmee]ir{ 1.54) dilazeitetdahydrocfutan,

1 50 S Ll R U S Rl

5 10 dihpdnstey @t ambient tempenatures- o Zhean <,5y~<,€| q 3(020.@ mol)

oct - 3o ety |ﬂ-xdéﬂﬁy(ipt1§i&q[dq,rﬂ-[d-a@éﬂa6&eplals%1v@ae in W
25 ml of tetrahydrofuran, were added dropwise, again
at 0°C, with stirring, and the resulting mixture was

15 stirred for 2 hours at ambient temperature. The reaction
mixture was then concentrated to about one third of
its volume ;g vacuo and mixed with ice/water. After
acidification with dilute hydrochloric acid, the mixture
was extracted three times with ethyl acetate and the

20 aqueous phase was made alkaline with solid potassium

- carbonate under cold conditions. It was again extracted
exhaustively with ethyl acetate. The extracts were
dried, filtered and concentrated by evaporation jin
vacuo. After column chromatography on silica gel,

25 1.7 g (22% of theory) .of 6-chloro-5,10-dihydro-5-[(1- S
methyl-4-piperidinyl)acetyl]l-11H~-dibenzo([b,e} [1,4]1diazepin~
ll-one was obtained, which was identical in its physical
properties to the product of Example S. _

The prepération of some pharmaceutical forms

30 will now be described with reference to some Examples:
Example I . '

Tablets containing 5 mg of 6-chloro-5L10—dlhydro—5-
1gl-methyl—4-p;pgridxnyl)acetyl]-llH-d;benzo[b,el[l 4]~
diazepin~10-one

35 Composition:

Tablet contains:




- 42 - endo-5, 10-di hydro-5-[(8-nmet hyl -8-aza-bicyclo[3.2.1]oct- 54
3-yl)acetyl]-11Hdi benzo[ b, e][ 1, 4] di azepi n-11-one and

exo-5, 10-di hydr o-5-[ ( 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct- 5

3ayl)grgtyl] 11H- di benzo[ b, e] [ 1, 4] di azepi n-11-one from

5,10 ydro- 5-[ (8- net hyl - 8-aza-bi cycl o 3434. %] oct -
3-ylidene)acetyl | -1H di benzo[ b, e][1, 4] di azepi n-11- one; 10

‘endo- 6- chl or 0- 5, 10- di hydr o- 5- [ ( 8- et hyl - 8- aza- bi cycl o-

(3. 2. 1] oct - 3- yl Achiwe y83bs4ane® benzo[ b, e]§49 A azepi n- 11-one and

exo- 6-chl oro- 5, ﬂgcgbgydro 5-[ (8- net hyl -Bsgzm-fg cycl o- 15

[3.2. 1] oct-3-yl aceé% % 1%€hd|benzo[b eh% 4]d|azep|n- 11-one from

6- chl or o- 5, 10- t2¥22 het hyl yUurtd 8- aza-

- bicycl o[ 3. 2. 1]dMAgﬂegichstq&taﬂ&k#dlbenzbJQngg[l 4] - 20 di azepi n-11-one;
. endo- 6- chl or 6- 5, 10- di hydr o- 5- [ ( 8- net hyl %? 3m£|cyclo-

- [3.2.1]oct- 3- yl)acet II-11FLd|ben;o[be]T 4- zepin- 11-one and 25
exo- 6-chl oro-5, Yl -8-aza-bicyclo[3.2.1]-

~oct-3- yl)acetyll 11Hﬁlb@92ﬂ5@11% el ﬂ& ﬁé%@l 1ﬁrox@rpbéarwnsta:ch
" 6-chl oro-5, 10-dj hydro

clo 1 |
 3-ylidene)acet yPy - *ﬁ#ﬂ?‘ie %‘ﬁ)eﬁ%’ "Fﬁ °_L'1[13 2?49 and remalnmg
5,10-dihydro-5-§éﬂauethyardhpapermﬂkm@lﬁegnﬁbéq -driddgranulated with

10 the mucilage through a screen with a mesh size of
1.5 mm. The granulate is dried at 45°C, passed through
the screen again, mixed with magnesium stearate and
compressed to form tablets.
Weight of tablet: 220 mg

15 Punch: 9 mm

-



di benzo[ b, e] [ 1, 4] di azepi n-11-one from - 43 - .

5,10-di hydro-5-[(4-pyridinyl)acetyll-11H di benzo[ bel - 11, 41di azepi n-11-one
nmet hoi odi de. Exanpl e 13 6-Chl oro-5, 10-di hydro-5-[ (1-nethyl-4- plperldlgyl)-;
5 acetyl]-11Hdi benzo[b, e][1, 4] di ggepin-11-one 32 m (0.05 mol ) of n- Qﬁ

Hig hi'tm (15% i n hexane) were added dropwi se, with stirring, to a suspefsion
of 5 g (0.02.nol) of 6-chloro-5,10-di hydro-11H di benzol[ b, -

e][1, Bxdingrle i IE 11-one in 150 n1 of tetrahydrofuran 10 at [err]. The
resul td 110

i ssol ved in
a4t h stirring,

and t k@ |ﬁ41u}dﬁédLHe was 15 stlrred for 2 hours at anbi ent

tenperature, r.eaction n1xt re was. then cqncentrated to about one third
of Pts vol ute*§ Eﬂ?&ﬁ?& 3F99F9ing %S‘ ]teerleaci dification with
di | ut earey doatdd by aidmbwrt Imee thiod wicthvas shdllacdeetsidriasgg ti nes with et hyl
acet atg t éygl S qﬁge olid potassium

car bonate unc#lr )291@ ﬁgl t ons%:\all\q;?1 was ag%ildr} eﬂ{yﬂé%ixhaust ively with
et hyl tabdiehise argh@odhdshed witdy deggwak. filtered and concentrated by

evaporil IgE \ciated Aldletc0! WUY Gy omat ography on silica gel; 25 1.7 ¢
(22% of theory) of 6-chloro-5,10-di hydro-5-[(1-

met hyl - 4- plperldlnyl)acetylI-11FLdlbenzo[b e][1, 4]d|azep|n- 11- one was
obtei Bxampie AIIvas identical in its physical properties to the product of

Examplaipbules containing 1 mg of 6-chloro-5, 10-dihydro-
5-[(l-methy;-4Ap;peridlgyl)acetyl]—llH-dlbenzo[b,e][1 4] - ' \/
diazepin-l0-one hydrqghlor;gg

Composition:

15 1 ampoule contains:
Active substance 1.0 mg
Sodium chloride 8.0 mg

Distilled water ad 1l ml

Method of preparation
20 The active substance and sodium chloride are

dissolved in distilled water and then topped up to

the volume given. The solution is filtered sterile
and transferred into 1 ml ampoules. ‘

Sterilisation: 20 minutes at 120°C.

25 Example IV . _
Suppositories containing 5 mg of 6-chloro-5,10-dihydro~
5-[ (1-methyl-4-piperidinyl)acetyl] ~11H-dibenzo[b,e] - -

[1,4]diazepin-1l-one

Composition:

30 1 suppository contains:
Active substance 5.0 mg
Suppository mass _
(e.g. Witepsol W 45 l 695.0 mg

1 700.0 mg



The prepanatten of some pharneceutical forms 30 will now be described with
reference to sone Exanpl es: Exanple. | Tablets containing 5 ng of
6-,chl or o-5, 10- di hydr o- 5-

[(I-nethyl 4- plperldlnyI)acetyI]-IIH—dlbenq%: e][1, 4]- diazepin-10- oneb%ﬁ
Conmpos™ i on: Tabl et contains: -44- Active substance 5.0 ng

- Lactose 148.0 ng Potato starch 65.0 ng
Magnesi um st earat e 2.0 ng 220.0 ng Method of preparation: A 10%

- muci |l age is pregared.frampotato, . starch by heating.. The active substance,
| act ose and.ren§3#588—8§+82823£8£é85are m xed together and granul ated with
10 the nucil age througheafsneégnpmhdérednaeb1eezeubétén5%nﬁ$ ?Fﬁﬁe&uemulate
is dried at [erg}, tggs gt r gy W t esi um
stearate and conpresse E? n??a%?€?§§ @é ﬁ?ﬁ%€h Q%fekeeﬁéﬁ°ﬂgg€
Punch: 7°Cathe magpis P¢U(b@temtwableQEtbpntaln|ng 5

ng of 6-chl orp- 5h1®1€6h¥d gos:l.tor moulds

5-1(1- net hyl - 4- QEQSBEd Sggg r§£k+fipegzo[b,e][l,4]j

Example V

Drops containing 6-chloro-5,10-dihydro-5-[ (l1-methyl-

4-pipe;;ding;)acetyll-11H-dibenzo[b,e][1,4]diazepin4
10 1l-one

- Composition:
100 ml1 of drops solution contain: _
- Methyl p-hydroxybenzoate 0.035 g
Propyl p-hydrobeenzoate 0.015 g
15 Anisole | 0.05 g
'Menthol - 0.06 g
Pure ethanol ' 10.0 g
Active substance 0.5 g
Sodium cyclamate | 1.0 g
20 Glycerol - 15.0 g
Distilled water ad . 100.0 ml
\_/ Method of preparation:

The active substance and sodium cyclamate are
dissolved in about 70 ml of water and glycerol is
25 added thereto. The p-hydroxybenzoates, anisole and
" menthol are dissolved in the ethanol and this solution
is added to the aqueous solution with stirring. Pinally,
the mixture is made up to 100 ml with water and filtered
to remove any suspended particles.



di azepi n-10-one 5 The tabl ets prepared according to Exanple |- are
coat ed by a_ Known ne1nuu with a shell consisting essentially of sugar and

tal c. tablets are polished with beeswax. Weight of-. .
coated t mq lﬂam Exarrpl e I'll Ampoules containing 1 nmg of = </

6- chkoro - 47 - S
5-[Q ﬁ nmet hyl - 4- p|per|d|nyl)acetylI-IIFLdlbenzo[b e][1, 4] - diazepin-1 O one
hydrochl ori de Conposition: 15 1 anpoul e contains: Active substance

1.0 ng Sodi um chl oride 8.0 ng Distilled water ad -1 nm Method
of prepaaadmison 20 The active substance and sodium chloride are

dissolved 1n distilled water and then topped up to the vol unme given. The
solution is filtered sterile and transferred into 1 nml anpoul es.
Steril lsati ofompoundsubésgenefraldr FordblBxdnpl e |V Supposi tories containing
5 nmg of 6-ch|oro-5,10-dih%gro- : >
5-[(1-nethy|-4-pfperidiny )acﬁtyl]-llkkdibenzo[b,e} - [1, 4] di azepi n-11-one
Conposition: 30 1 supposi §a contai ns: Active substance _

0 ng Suppository ¥tepsol W45 [err]) . 1 695.0 ng 1 700.0

rTg .
(1)

(wherein Rl represents a hydrogen or a chlorine atom
and _ ' :

5 R represents a (l-methyl-4-piperidinyl)methyl,
(1-methyl-1,2,5,6-tetrahydro-4-pyridinyl)methyl, 1-
methyl-1,2,5,6-tetrahydro-4-pyridinyl, (l-methyl-4-
piperidinylidene)methyl, (2,3-dehydro-8-methyl-8-aza-
bicyclol3.2.1)oct=-3-yl) -methyl, (8-methyl-8-aza-bicyclo-

10 {3.2.1]oct=-3~ylidene) -methyl or an endo- or exo-(8- ’
méthyl—s-azabicyclol3.2.1]Qct-3-y1)methyl group, each
group being optionally substituted by one or two further
methyl groups in the heterocyclic ring), and optical
isomers thereof and acid addition salts of the afore- _ |

15 mentioned compounds. : _ N

2. Physiologically compatible acid addition salts
of compounds of general formula I as defined in claim
1. o ' ' ' '

3. . Salts as claimed in claim 2 formed with_hydroéhloric,
20hydzobroﬁic; sulphuric, phosphoric, tartaric, fumaiic,

citric, maleic, succinic, glﬁconic,'malic, p-toluene-

sulphonic, methanesulphonic or amidosulphonic acid.

PR
.

4. COmpohnds as claimed in ahy_preceding claim. "
wherein Rl represents a hydrogen or a chlorine atom
25and R represents a (1-methyl-4-piperidinyl)methyl,



- 46 - Method of preparation: The finely powdered active substance is
suspended in the nolten suppository mass which has b um“ ﬂ

[err] the nmass is poured into slightly 5 chilled supIﬂnlﬂﬂﬂ unb ﬂlk@lgﬁg
of sugpqsitory: 1.7 g Exanple V Drops contdd ni ng

6- chl olo- 5, 10- di hydr o- 5- [(1 nethyl L ald 10 11. . < ti b
4-pi peridinyl)gacet nzo e b | azepi n- one npo

100 m of drop ¥bb}oh e f rhe E@Pk F°'Lﬁ9HFbSyb%hz%§LEEQQ'(3' 0.035 g
Propyl p- hydromyhhyieabeza-b1cyclo®3025190&5-Eﬂy5p¢ﬂethyl group.

0.05 g Ment hol 0 06 g Pure ethanol

10.0 g Active substance ' g Sodi um cycl amat e
1.0 g 20 (Jyéerol.s‘Ch1°f°‘5 10-dihydro-5- lSlﬂmetgylkttwipenldENx&)- ad

100.0 ~m Mt hedt nlpuaaaaseaao[irhsx PPH}’&&&'@& ALEE-Gid d%%i ‘%*?%r

are. dlssolveg i, N cerol is 25 a

p- hydr oxyben oéfag aﬁFESP aﬁﬂﬂ ﬁ%#?ﬁoggﬁfg°grssolved in the ethanol and

this solution is added to the aqueous solution with stirring. Finally, the

”iétgggegs g??lcrgstéoﬁgguﬂésmég Y21 féa 28y éieiﬁrfqbﬁerefﬁmwe fePresents
susp P a hydrogen or a chlorine atom and R represents a

(1-methyl-4~-piperidinyl)methyl, (l-methyl-1,2,5,6- |
tetrahydro-4-pyridinyl)methyl, l-methyl-1l,2,5,6- tetrahydro-
10 4-pyridinyl, (l-methyl-4-piperidinylidene)methyl or
o endo- or exo- (8-methyl-8-azabicyclo (3.2.1)oct- .
3-yl)methyl group, each group being optionally substituted
by one or two further methyl groups in the heterocyclic
ring.

The

15 7.  Compounds as claimed in claim 1 as herein specifical-
ly described.

8. Compounds as claimed in claim 1 as herein specifical-
ly described in any of Examples 1 to 13.

9. Compounds as claimed in claimed in claim 6 as
20 herein described in any of Examples 1 to 10.

- 10. A process for the preparation of compounds as

claimed in claim 1, which comprises reacting a compound
of general formula II

(II)




QTEE—T——__‘CE“UUHds of general fornmula | [ERR] (mhereln [err] represents

) lﬂ&'yrm: e £ A

(| - et hyl r ahydro-42pyri di nyl ) net hyl 1- | S
bgethyl-l 2,5, 6-tetrahydro-4-pyridinyl, (1-methyl- Y

pi peri dl(mﬁe;(tan'e) tig/las (G Binshyih Q.Batmthyl wBtlaza compound

bi cycl o (8- net hyl - 8-aza- bi cycl o- 10

[ 3. 2. I]gi: eneéau% y*yor an endo- or exo- (8-

net hyl - 8- azablcyclo[3 2.1]oct-3-yl)methyl group, each group belng

optional |y substitutedg by @ne r two further nethyl (gropps in the

het erocyclic ring), and opgical isoners thereof and acid addition salts of

the afore- 15 nenti oned cglpounds. 2. Physi ol ogical ly conpatible acid

addition salts of compounds of general formula | as defined in claim1l. 3.

Salts as claiimed in claim2 fornmed w th hydrochloric, 20 hydrobrom c;

sul phuric, phosphoric, tartaric, fumaric, citric, naleic, succinic,

gl uconi whesle i %)%Sﬂéﬁnﬁ?fknﬁ4ﬂkﬂuQlaﬁhthaﬁ@%uzpﬁ%ﬂFes%ﬁt%nldosulphonlc

acid. 4.3 nu aprSdpy Med in any preceding claim wherein [err]
represents a hydrogen or a chlorine atom 25and R represents a
(1 - et hyl - 4-pi peridi nyl) nmet hyl , - 48 -

1- netthyl1ll, 2, B pdodesEyal cn]éhmd dimydlaim ebolo- ( 8-

o- ol or 1R e suter W0 XA Jedholy) Me €0 wnien
acet yl | -iti Hsdibsndes] tr%ﬂ{elsel‘]fdl%lzreqﬂmtl‘le oFrr borly bhder bvative.

12. A process as claimed in claim 11 wherein the .
reactive carbonyl derivative is an acid halide, an

10 ester, an anhydride, a mixed anhydride or an N-alkyl-
2-acyloxy-pyridinium carboxylate.

13. A proceés‘as claimed in claim 11 or claim 12,
wherein the reactive carbonyl derivative is a mixed
anhydride with a strong inorganic acid.

15 14, A process as claimed in claim 13, wherein the
strong inorganic acid is dichlorophosphoric acid.

15. A process as claimed in any one of claims 10
to 14, whereln the reaction is carried out in an inert
solvent.

20 1s. A process as claimed in any one of claims 10
to 15 wherein the reaction is carried out at temperatures
between -25 and +130°C. ' '

17. A process as claimed in any one of claims 10
to 16 wherein the reaction is carried out in the presence
25 of an acid-binding agent or proton acceptor.



5 ically acceptable salts thereof. 6. Conpounds as clainmed in claiml1
wherein [err] represents a hydrogen or a chlorine ato nts a
(1-methyl - 4-pi peridinyl)methyl, (1-net hyI 1,2,5, 6- ﬂllllﬂ ﬂllﬂl"ﬂﬁlﬂlg _
tetrah ydro 4-pyridinyl)nethyl, 1-nethyl-1,2,5,6-tetrahydre- 40 ®-pyri=di nyl ,

(1- ety - 4- plperldlnylldene)nethyl or Eﬁd50 or exo- (8 met hyl - 8- azablcyclo
[3.2.1]oct- 3-yl)nmethyl group, each group being optional Iy substituted by
one or two further nethyl- groups in the heterocyclic ring. .15 7.

Conpounds as cl¥8 ned B Pr%esH PaCiningd, iy any iafaiclaipsyddc tithed. 8.
Conpounds as ‘cl g7 rwhrémlaténdmﬁfodiﬁ stn gﬁe@ﬁrda‘ll Ermua dg3crisbed in any

of Exanples 1 to 13. o) as I.;ed in,.clained in claim6 as 20
herei n descri be%l'?%ara?ﬂ/ -‘e‘? % cg"le 1°ﬂ) mlxth& ocess for the
preparation of conmpounds as clainmed in cIa|n11 whi ch conprises reacting a

conpound of genpgal fO'gRddedd idihe prephtat (dm%rfe'danip%rnbsl @asas defined
in claiml) gnth a, conpound of gener al fornula 11 [E wherein Ris as
a

defined in cPaiShaingd in (&pim t@‘%%l%&rﬂm%%@p) —methyl- A
process as cl alm,sme&aﬁmm-@ytmﬂmﬁwmwm uhmectauyuenyl group

b ocess s cl aiver 110 AR B AR R EbY, SRR s VG e eylen

an aci d hal i de,byarone or two further %ethyl groups in the heterocyclic

ring, which compr1ses2;ucompound of general formula
10 va r H +
1 0
“ N |
_ x=
r'i _ (va)
_ C-O
Ry Rp_
CH; |
(where1n Ri_:s as defined in claim 1, X represents
the acid group of a strong oxyacid or a halogen atom
and Rp represents a 4-pyridinyl or (4-pyridinyl)methyl
group optionally substituted by one or two further
15 methyl groups), with a borohydride or alkoxyborohydride
in a protic solvent at temperatures of between -40°
U and +50°C. '

20. A process as claimed in claim 19 wherein X is
the acid group of'sulphuric, methYlsulphuric, fluoro-

20 sulphonic, trifluoromethylsulphonic, methanesulphonic,
benzenesulphonic, p-toluenesulphonic, p-bromobenzene-
sulphonic or phosphoric acid or a chlo:ine, bromine
or iodine atom. '

21. A process as claimed in claim 19 or claim 20,
25 wherein the reduction is effected using sodium or
- potassium tetrahydridoborate or sodium or potass1um
alkoxy-, dialkoxy- or ttialkoxy-borohydride.



.10 ester, an anhydride, a m xed anhydride or an N-al kyl - .
2- acyloxy— pyrTdinrum car boxyl ate. 13. A process as clained in claim11l or
cIa|n11 ctive carbonyl derivative is a mxed anhydrige :
-W|th a “@ﬂ;{lﬁ! m MEm d. 15 14. A process as clained in clai H:L}B

ng |ﬂorgan|c acigd, i s dichl orophosphoric acid. 15. A~
process as clained in any one of"tlainms 10 to 14, wherein the reaction is
carried out in an inert solvent. 20 16. A process as clained in any one

of chgi ™ A0pkacd3s"0er 8141 (RAGNOBreS I Yy at tenperatur es

bet ween_- 25 an rr process as clained in any one of clains 10
to 1B°m%bréhﬁf?hé FE&CPFSﬁlFSSG&VFPéd1@uﬁﬁ§?ﬁ4u?ﬁﬁﬂ%ﬂ9kx&25 of an -
aci debmﬁld:ng ageptpobpanolloBraecaik®ure of ofl&hesé? process as clai ned
in aq¥ ﬁlalns 10 to 17 wherein the conpound of general fornmula Il is
prep% Ssitu in the reaction mxture. 19. A process for the
preparation of conpounds as 5 clainmed in claim1 wherein R represents a

( { hyl tetr A5 RY Bind t hyl -

% B te%rlgﬁ §$gs4_gg éli %‘gd 190u"‘90%¥‘|%n Ib:y slu ssgjidtnjt ed by one or two -
furth@rzﬁevh9FegBoﬁb§ FﬁaFﬁéOHeﬂérGéféuﬁ@ Autg 2 twhesiPrentie®s reducing a
com@tinge ehe8gNesabnfokmgla.[ ERR] (Va) (wherein [err] is as defined in
claiml1l, X represents the acid group of a strong oxyacid or a hal ogen atom
and [err] represents a 4-pyridinyl or (4-pyridinyl)nethyl

24 A process for the preparation of compounds as

claimed in claim 1
10 wherein R represents a (l-methyl-
1,2,5,6-tetrahydro-4-pyridinyl)methyl, (l-methyl-1,2,5,6-
tet:ahydro-4-piperidinylidéne)methyl, (2,3—déhydro-
8-methyl—8—aza-bicy¢lo[3.2.l]oct-3-y1)méthyl or (8-
methyl-8-aza-bicyclo [3.2.1)oct-3-ylidene)methyl group,
15 each group being optionally substituted by one or
two further methyl groups. in the heterocyclic six-
membered ring, which comprises reactihg a compound of
general formula VII

(VII)

R, O4C-CHZ-PO(CRZ)2

(wherein Rl is as defined in cla1m 1 and R2 represents
20 an alkyl group containing 1 to 10 carbon atoms), with
a compound of general formula VIII or IX



grbup optionafly substituted by one or two further 15 nethyl groups} th

a borohydride or al koxyborohydride in a protic sol vent
between [err] and [err]. 20. A process as clai ned |n|lllm HIWE["I
i s the acid group of sul phuric, nethylsukpB@r+c, fluoro+ 20 oni .
trlflu%TonethyIsulphonlc met hanesul phoni ¢, benzenesul phoni c,

p-t ol uenesul phoni c, p-bronobenzene- sul phoni ¢ or phosphoric acid or
chlorine, bromne or iodine atom 21. - A process as clainmed in clalny;9 or

claim 20, 25 wherein tRe reduction is effected usind sggjum or potassium

t et rahydri doborate or | um or potassi um al koxy-, y- or
trial koxy-borohydri de A process as clal any one of clains
19 to 21 wherein the| prots o\ et h&DRl), or

pl.ve ter,
2-propanol or a mxt any onﬁﬁgég solvents ' A process as
claimed in any one of Ims 19 to 22 wherein the regkttion is carried out
at tenperatures of betﬂeen -5 and [err]. 24 A pro s for the
preparation of conpoundgfgs claimed in claim1l 10 3
wherein R represents a (1-nethyl- 1,2,5,6-tetrahydro-4- pyrldlnyl)nethyl
(1-nethyl-1,2,5,6- tetrahydro-4- plperldlnylldene)nethyl (2, 3- dehydro-
8-nethy|-8-aza-bicyc|o[3.2.|]oct-3-y|)nethy| or (8- nethyl-8-aza-bicyc|o
[3.2.1] oct-3-ylidene)nmethyl group, 15 each group being optionally :

ety e £ CRRefe bl | b e A fhaf S SRR €
' group), in the presence of an alkali metal hydride :
U or an alkali metal alkoxide in a solvent at temperatures
of from 20°C up to the boiling point of the reaction
5 mixture.

25. A process as claimed in claim 24, wherein the
alkali metal alkoxide is potassium tert.butoxide.

26. A’process asgclaimed in claim 24 or ciaim 25,
therein the solvent is an ether.

10 27. A process as claimed in claim 26 wherein the
ether is diethyl ether, diisopropyl ether or tetrahydro-
furan.

28. A process for the preparation of compounds as
claimed in claim 1 wherein R represents a (l-methyl-

15 4-piperidinyl)methyl or  endo- or exo-(8-methyl-
8-aza-bicyclo[3.2.1})~oct-3-yl)-methyl group, optionally
substituted by one or two further methyl groups in
the heterocyclic six-membered ring, which combrises
catalytically hydrogenating a compound of general

20 formula X -

be



general formta—WWI+—|ERRlL (wherein Ris as defined in claiml and [err]

represent n alk I rou p containing 1 to 10 carbon atons), with a
conpound !ﬂi VITlT or IX - 52 - [ERR] (wherein [err]
reprQﬁgnt or a-ngBhyl group), in the presence of an Q&dﬁ|
‘metal hydride or an aI ali netal alkoxide in a solvent at tenperatures

from[err] up to the boiling point of the reaction 5 m xture. 25.

process as claimed in claim 24, wherein the alkali netal al koxide |s

pot assi um tert. but oxi de. 26. A process as- clained in claim24 or claim
25, therein the solvent is gn eyher. 10 27. -A process as clained in claim
26 wherein the ether is diet Xp‘ether di i sopropyl ether or tetrahydro-
furan. 28. A process for eparatlon of conpounds ‘as clainmed in claim
1 wherein R represent g2 4- plperldu& | ) met hyl or endo- or
exo- (8-nmet hyl - 8-azaf 3-yl)-nmethyl group, optionally
substituted by one o "groups in the heterocyclic

si x-menbered ri ng, g

of general 20 formula X

ol ytically hydrogenating a conpound

(wherein Ri is as defined in claim 1 and R, represents
a group of formula -

3 - Rs
. H . ‘CHZ 'CHB;'
—cn,ex(7); -cx-1=<Dv--cx~i3
Rs
'CHZ -CH3
or‘ . |
3 ~

whetein R3 teptesents'a hydrogen atom or a methyl
group and X represents a halogen atom).

5 29. A process as claimed in claim 28 wherein x.in
R4 represents a chlorine or bromine atom.

30. - A process as claimed in claim 28 or claim 29
wherein the catalyst used is platinum dioxide, finely



[ ERR] (mhereih [err] is as defined in claim1 and [err] represents a group
of formula [ERR] wherein R3 represents a hydrogen ato p
and X represents a hal ogen atom). 5 29. A process ag”luﬂm F“ll Hm:] 28

whereim X in R4 represents a chlorine or-bggnine atom 0.6 LA Proeess asb
clai-mé&in claim28 or claim29 wherein the cat al yst used is platinum
di oxi de, finely di vi ded pal | adi um on charcoal, Raney nickel or Raney

cobal t.. 31. ;ﬂ#ﬁiﬂiﬂﬁp&*ﬂ&ﬂiﬂmnﬂmiQhaﬂQpadneR@hewlaﬁnke280toRaOemherein
the hydrogenatigpdpecarried out at a 5 hydrogen pressure of between 1 and
50 bars and at tenperatures of between -20 and [err]. 32. A process as
claimed in claim 31 wherein the tenperature is between +10 and [err]. 33.
A process as cl3liJred A rpmtsesmes)fcldmiem 1218a2h9 one3dfWedadms 2Be conpound

wher i n an a Li‘#’ 5 gt ng e oBEnasior ap FRErdRa RUEC8E 20 15 55
A process for3 trh¥4ﬂQﬂﬁn%RﬁQﬁ$Qﬂe<ﬁﬁn&9ﬂ“ﬁ§nad @ndi %9dbansceadnat, which

conprises initigdndpe iMAd IdH betwe@ouw2d ahaogrgpec.formula |1 [ERR]
(wherein [err] 1sas defined in claim1) into the di- lithiumsalt thereof

and subsequently reacting the obtained di- 20 lithiumsalt with an ester of
general fornmul @8I | A process as claimed in claim 31 wherein the

temperature is between +10 and +40°C.

33. A process as claimed in any one of claims 28
W, 10 to 32 wherein the compound of formula X is present
in solution.

34. A process as claimed in claim 33 wherein an
alcoholic solution of the compound of formula X is
used.

15 35. . A process for the preparation of compounds as

claimed in claim 1, which comprises initially converting
'a compound of general formula II

(I1)

(wherein R, is as defined in claim 1) into the di-
lithium salt thereof and subsequently reacting the obtained di-
20 lithium salt with an ester of general formula XII ' '

-



al

contalnlng to 13 carbonﬂﬁtons) 36. A process as clained in clai m35

e b8t AL MU IMEWEL A,

55 - [ERR] (wherein R Is as defined in claiml and [err] represents an
kyl gr O carbon atons or 5 an aral kyl group

%

al kyl group containing 1 to 6 carbon atoﬁg}or a
phesw! propyl group. 10 37. A process as

claimed in claim35 or claim36 wherein the initial conversion of the
conmpound of general fornmula Il into its di-lithiumsalt is effected with a
lithiumalkyl or a lithPumaryl or a lithium am de. 38. A process as
clainmed in any one of cllains 35 15 to 37 wherein the conversion of the
conpound of general forfrula Il-into its di-lithiumsalt is effected wth
n-butyl lithium n-buRyF=PrRgiumin the presencd*dIltetranet hyl
ethylenedlanlne tert.butyl lithium I|th|un1d||sopropylan1de l'i thium

di
II

| .ohex de 20 lithi henyl . A process as clained in claim
37Cg$t§§gﬁﬁ%a€1hgtﬂ§ g%ﬁfhﬁ IESL@&F%%OA SPdtﬁs 62ﬁ¥ﬁﬁﬁﬁT§ﬁ= general formul a

|aucnlkylc@rbuphcantaahtngs1etbe¢0edaWbbh attomeaglr two equi val ents of a

3 artb TA bbb kA Tn 186”7 8o 1ol B BeA RESmelct i on 1 & arri ea out

I n a sol vent at tenperatures of between -60 and [err]. 41. A process as

cl

10

15

20

25

30

alged 1M pabsedl ybeEEaingal HPELALH 353Qnelr® e R ] -
represents an alkyl group containing 1 to 6 carbon-
atoms or a phenylmethyl, phenylethyl or phenylpropyl
group. | : _ _ : R

37. A process as claimed in claim 35 or claim 36
wherein the initial conversion of the compound of
general formula II into its di-lithium salt is effected
with a lithium alkyl or a lithium aryl or a lithum amide.

38. A process as claimed in any one of claims 35

to 37 wherein the conversion of the compound of general
formula II into its di-lithium salt is effected with
n-butyl lithium, n-butyl lithium in the presence of
tetramethyl ethylenediamine, tert.butyl lithium,
lithium diisopropylamide, llthlum dlcyclohexylamlde

or lxthlum phenyl.

39. A process as claimed in claim 37 or 38 wherein

the initial conversion of the compound of genefal

formula II into its di-lithium salt is effected with

‘at least two equivalents of a lithium alkyl or lithium : -
aryl or lithium amide,

40. A process as claimed in any one of_claims'35
to 39 wherein the reaction is carried out in a solvent
at temperatures of between -60 and 0°C.

41. A process as claimed in claim 40 where the température
is ~-10°C.



-56-.42. . A brocess as clainmed in any one of clains 10 to 41 wherein a

conpound of general formula | initially obtained is s rted
info an acid addition salt thereof or an acid additi ﬂ'ﬂﬂmm"guﬂmund 5
of germeral forrmula | initially obtained Lssgubsequently contertvedsi

conpord of general fornula I. 43. A process as clained in any one of
clains 10 to 42 for the preparati.on of conpounds as clained in claim8. 10

' 44b A pr?)ceSSﬂDr tlh@mcmms s (mlalifmeﬂ)rmnwnis aree cdfaickedmsn 10 aim 1
substantially h h
%o "1 % r%cfhr?dq%f) rfgzél o:?rflrﬁiég@a%s :.éfﬁuall@

process for the prep ar |on ounds a al e

substantial |y é%btﬂelrl’é?‘?] i:%si‘ﬂ?w}l%]% eonvertedbrintean acif @ddigions.
Corrpoundsf asI clgéimigtl?[é‘r%@ia ]ary\ﬁm&rﬁlﬁTteibrb)gﬂﬁ)rdE@%ol’*@dﬂr@ med in
any one of clai 0 as al i n cl.ajm

prepared 20 By é\?;ﬂe&%ﬁ%}' £°W%7TE€O% %rﬁrx &bctcﬁ "%d g s“baﬁsr%‘rerp\gg'é’ut i cal.
conposi tions corgnvet ted abntaxta onpapret]icfhtgenedadasioramyd ac dvpound of
formula | as defined in claim1l or a physiologically conpatible acid '

addition salt thereof in association with one or nnreéﬂmnnaceutlcal 25
carriers or excddi enth Pracess @R inethdimany ane®s flaidsm¥s in a form

"suitable for orgd, 4230£6¥ the P epird tlom®l ricnpaindy.as&lainédrpositions
as clainmed in ai cIa|n149 in the formof solutions, suppositories,
30 tablets, capsul es or infusions.

10 44. A process for the preparation of compounds as
W, claimed in claim 1 substantially as herein described
in any one of the Examples.

45. A process for the preparation of compounds as
claimed in claim 8 substantially as herein described
15 in any one of Examples 1 to 10.

- 46, Compounds as claimed in claim 1 when prepared
by a process as claimed in any one of claims 10 to
45.

47. Compounds as ¢1aimed in claim 8 when prepared

_ 20 by a process as claimed in claim 43 or 45.

AN ' _
48. Pharmaceutical compositions comprising as active
ingredient at least one compound of formula I as defined
in claim 1 or a physiologically compatible acid addition
salt thereof in association with one or more pharmaceutical

25 carriers or excipients. '

49. Compositions as claimed in claim 48 in a form
suitable for oral, rectal or parenteral administration.

50.° Cbmpositions as claimed in claim 48 or claim
49 in the form of solutions, suppositories,
30 tablets, coated tablets,capsules or infusions.



- 57 - 51. Conpositions as clainmed in any one of clainms 48 to 50 in the -
Conpositions as clainmed in any one of clains 48
of formula | is as defined 5 in claim8. 53
i ' in any one of clainms 48 to 52 containing addi{i®nal
I've | ﬂmmﬁlﬂ![n ﬁ!‘ Phar maceuti cal conpositions as clained in claim
subst n descri bed. 10 55. Phar maceuti cal
substantially as herein described in any one of -Exanpl es | '

Conpounds of general fornula | as clained in claiml and. physi ol ogi cal | y
conpatible acid addition salts thereof for use in a nethod of treatnent of’

form of dosage units. 52.

to

.- Cogmposi t

ac
48

51

conposi tions

to V.-

56.

15 patients suffering fromdisosders of the stomach and intestines,

i ncl udi ng acute and chronic gastric and duodenal
conditions. 57. A process as clainmed in claim19, in which the conpounds
of Ybner afomBPRUILAOVE asecpadp@cedhRrny NG &fs G k¥ conpri ses reacting a
conppupd 96 fiAr eHkasbkm ofd80olsEgRl unharein Ris as defined in clairm 1)

i a conmpound of general fornmula IV [ERR] 5 (wherein Z represents a

nucl eophobi ¢ group and [err] represents a4-pyridinyl or (4-pyridinyl)nethyl

W th

grosp, Compositions as claimed in any one of claims
48 to 51 wherein the compound of formula I is as defined

10

15

in claim 8.

53. Compositions as claimed in any one of claims
48 to 52 containing additional active ingredients.

54. Pharmaceutical compositions as claimed in claim
48 substantiaily as herein described. '

55. Pharmaceutical compositions substantially as
herein described in any one of Examples I to V.-

56. Compounds of general formula I as claimed in
claim 1 and physiologically compatible acid addition
salts thereof for use in a method of treatment of
patients suffering from disorders of the stomach and
intestines, including acute and chronic gastric and
duodenal ulcers and related conditions.

57. A process as claimed in claim 19,'in which the
compounds of general formula Va are prepared by a
process which comprises reacting a compound of formula
II '

ul cers -and rel at ed



—
.

optionally substituted by one or two nethyl groups), to forma conpound of
general fornula V [ERR] (wherein [err] and R are and‘38
subsequently |l o nethylating the conpound of gene‘m'“m[lﬂ'ml:ump mﬁj
initi.ally obtained with a nmethylating agent of general torwulsa

- 594-s(wherein X represents the acid groggp of a strong oxyacid or a
hal ogen aton), to formthe correspondi ng conpound of general formula Va.
58. A process as clained in claim57 wherein Z in 5 the conpound of
formula IV represents a chlorine, pbrogine or iodine atom 59. A process

as claimed in claim57 or claim5b 2rein the reaction-is carried out in
an inert solvent, the said sol venN the initial acylation step and 10

t he subsequent met hyl ati op ef) bei ni\ thessane or different. 60. A
process as clained in any gre~Q\ cl ains > 59 wherei fIZhe initi al
acylation step is effected per at 4 @n to the boiling point of the
reaction 15 m xture, and t S W JRLAY ation step is effected at

(&herein R, is as defined in claim 1) with a compound
of general formula IV

2 -C-R (IV)
— o T

S ({(wherein Z represents a nucleophobic group and R
- represents a 4-pyridinyl or (4-pyridinyl)methyl group
optionally substituted by one or two methyl groups),
to form a compound of general formula V

U (V)

m-gr-z
(&)

Rq

{wherein Rl and Rp are as defihed above) and subsequently
10 methylating the compound of general formula V

thus initially obtained with a methylating agent of

general formula VI |

H3C - X : | (VI)



SOl T

- 59 -~

(wherein X represents the acid group of a strong oxyacid
or a halogen atom), to form the corresponding compound
of general formula Va. '

58. A process as claimed in claim 57 wherein Z in
5 the compound of formula IV represents a chlorine,
bromine or iocdine atom.

59. A process as claimed in claim 57 or claim 58
wherein the reaction is carried out in an inert solvent,
the said solvent for the initial acylation step and

10 the subsequent methylation step being the same or
different.

-

60. ‘A process as claimed in any one of claims 57

to 59 wherein the initial acylation step is éffected_

at temperatures up to the boiling point of the reaction
15 mixture, and the subsequent methylation step is effected

at temperatures of between -20 and +130°cC.

O



