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(71) We, DR. KARL THOMAE Gesellschaft mit beschrankter Haftung, a Body
Corporate organised under the laws of the Federal Republic of Germany of Biberach
of h - -

Riss, Federal Republic Germanx!dg hereby declare the Invention, for which we ray
, an

that a patent may be granted to us
S particularly described in and by the following statement:-

This invention relates to new 5 ,l1-dihydro-6H—pyrido-[2,3—b][ 1,4]benzodiaze

pine-6-ones,

an der

to processes for their Preparation ‘and to pharmaceutical compositions containing them.
According to one feature of the present invention there are provided compounds of }

general formula I,

0 S | . R . .
_ _ ~ N—COo
15 - . | ¥ ()
L o S :  CO——A et -
wherein, : A R’ .

10

15

R, tepresents a free .amino, tert..buty’lanﬂiripg,- _N_-cycloh_é-xyl-N.-methyl-

20 amino,dibenzylamino; benzylamino, trimethoxybenzylamino

8roup; a piperidino group optionally substituted by.a methyl or ethyl group; a morpholino,
ljethyl'pyrrohdm.-Z- Imethylamino ‘or '1-ethylpiperidin-3-ylamino group; a’ 9-methyl-3,9-
diazabicyclo [3.3.1‘]nonan-3—yl; 1,2,5,6-tetrahi'dropyrid-l-yl or 4-benzylpiperidino group; a

j no,-diprogylamino,- di-isopropylamino, di-n-butylamirio, di-isobutylamino or

25 1,2.3,6,7,8,9,9a-octahydro~4H-pyrazino[l,2-a
hydroxypiperiding or methoxypiperidino group

pyrimidin-]- or -8yl group; a 3- or. . 4- 25

3-azaspiro 5.5Jundecan-3-y] group; a 4-oxopiperidino group or the ethylene ketal thereof; a
hexahydro-3-methyl-pyrimidin-l-yL thiomorpholino or 1-oxido-thiomorpholino group; a .
h_exahydro-4-methyl-1H-1,4-diazepin-1-yl or 2,6-dimethylmorpholino group; a 1.4-

30 dlazablcyclo[4.3,.U]nonan.-4-yl. (1-methylpyrrolidin-Z-)_{l)-ethylamino, (l-methylpyrrolidin- 30
2-yl)-metlgylammo, (-l-n-propylpyrrolidin-2-yl)-methylamino.l-allylpyrrohdin-
methylam_mo, (1-n-butyl yrroli,din-2-yl)-methylamino or (1-benzylpyrrolidin-
methylamino group: or a furan-2-yl)~methylamino, (tetrahydrofuran-Z'—yl -methylamino,
N-[(1-ethylpyrroli m-2-yl)-methyl]—methylamino, (1-ethylpyrrolidin-3-yl)-methylamino or

35 (1-allylpyrrolidin-3-yl)-methylamino group;

2-yl)-

2-yl)-

35
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tert. but I:a' CO A-R1
benzy| amYnO.m {‘Oz N-cycl ohexyl - N-net hyl - 20 Ea?n‘r H) {j?greesent s a free anmino,
di propyl ani no, di-isopr zytamno, di net hyl ani no, di e?ﬁyl i
Dyrrol4dino group: a loI opyl ami no, di-n-butyl am no, di-i ylbam - - 20 no,

pi peridino group optionally substi tslcjt gijlbam no or

y a nmethyl or

ethyl group; a nor

1- phol i no, 1-ethyl

di Stzgﬁ! Ier| di n-3-yl ani no gr oupy gygro' | ﬁ' n-2-yl met hyl ami no -or

4- be A 0[3 3, 1] nonan- 3-yl . 1’2 5. 6”?%]1 -3,9- e >
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1,4- 30 diaz ablgweplr !‘ “4’-' ggEQ tﬁéﬂggti ¥y aomemyleorde Ew%ﬂ hﬂﬁﬂéma ot, 4 \../
sents a Str ylen® gouOUP; a-.,

(1 n- propyl pyrr4ch
r?o';r‘% ~tet5 b!:p%@“i&v%n Ww@w;m_pharma%ﬁigmal prop- 10

2-yl) met hyl qgi
-yl)- nethylam em‘m“ kbt
(tEtrahydrgfuraﬂ??\S 8 t&i/m blﬁallﬁg%rfﬁiqﬁf q%ymﬂbge din-2 ¥
N-[ (1- et hyl pyr rétyf:@l mZ: d%ad monsal o to e o gatllgsmay ndlu . ll
h siologica
_ e ybr)epqe'qr ]w%(fuﬁyﬁ % ng1err1]e(§ ormula I'dnd their P hysiologically s
e the following:

(1-ethyl pyrryl i ésnmpad
bl .
( 1 al | y| pyr rlg| i le?ItB:l‘% % di'l@s adcordng 1o the mventlon a
étﬁdiﬁyprperghnﬁ)g:etyl]-6H—pyndo[2 3-b][1 4]benzod1azepme-6-

5,11-di
2 A represents a §t1nadgiytdr9r§%1ﬂ3h'88th¥'}gl %eréﬂ(‘g’?g‘&ﬁ’@ngll -6H-pyrido{2,3- "
: HPodiREiRe-60 |
piob) @-I %giﬂéﬂﬂoﬂfazgnﬁé Iﬁg f I’om

1 to 5 carbopy atuirg]d

et hyl group; ﬂ?ﬂndb)w e%t ipdrigiAbfId

when [err] repr eSg% g‘ E h bqtyféll)égf < %

di - i sopropyl ani n@}{lqiél iy bitpiey wagnm m iR QAT am Antan eotbwivsifalfiat

a pi peridi no 2grou Pﬁ%@&ﬁﬂg rﬁ%: edll -1 sobUt yl am propyl am no, 525

or a norpholino B'Ee Igeﬁlsi&l fymmlab‘sma! Jpgaqﬁwoﬁbé’ ﬁgﬁ&lg{{eggrﬁn?\gp@up
yl_. group;

branched cha pprﬁ@mesdpqngu het
o anchec cha ' s Siinumuo perSHAT Tl gl T Bpresents o stran o
pr op- 10 e3Q|esgan8 the 1 nvention pos‘ses |nteres't-i_‘r3]ar bon atoms. . 10.. Tie
secretion inhibiting aclt Pvp?rt icul ar; N-ge ; o uIQCllljhar rrzcol ogi cal

Ity <2 di g Slnlbltlngand

T o N N
: ' o=C—A—Hal :
wherein A and R? are as hereinbefore defined and Hal represents a halogen atom) with a
compound of formula III, _ _ .
40 _ S . 40 -
' ' R1 - H . (111)
wherein R, is as herembefore defmed) '
effected in the presence of an inert solvent such as, for
e.g. acetone, an

The reaction is preferably

' example, an alcohol, e.g. €t thanol, n-propanol or 1s0 sopropanol, a ketone,

- 45 ether, e.g. dioxan Of tetrahydrofuran or an aromatic hydrocarbon €.g. benzene or toluene. 45

Preferred temperatures for the reaction are elevated temperatures, most preferred being '

.the boiling point 'of the reaction mixture. Also preferred.is t o.effect the reaction. in,the

present of a hydrogen halide-binding agent such as, for: example an alkali metal carbonate,
tiary amine €: i\illethylamme, pyndme or

- an ‘alkali -metal hydrogen carbonate, a ter 50
la 1 wherem A represents an

50 tnmethylamhne or an -excess of the compound of formu
;- B.-for'the preparatlon of comgounds of general formu
dining fro to 5 carbon atoms

- alkylene grou cont
of formula VI,

Reactron of a compound
. 55

55 -

60

e R P R o-—c-——A L )
(wherein R» is as herembet‘ore defined and A’ represents an alkenyl group contammg from
3 to 5 carbon atoms) with a compound of formula 111 as hereinbefore defined whereby the
65 desired compound of formula I is obtained. 65

i



It will be appreciated that for pharmaceutical use, the salts referred to
above will be physiologically conpatible acid addition salts but other acid
addition salts may find use, for exanple, in the preparation of conpounds
according to the i nvention are the followng: 15 conpaftible acid addrtron
- sal ts. . 15 Particul ar
preferred’conpoUnds according to the invention are the follow ng: {Eg)

5, 11-di hydro- 11- [ 3- (2- met hyl pi peri di no) propi onyl ] - 64 pyrido[ 2, 3- on
i hydro-11- [3 (2; et hyI pi peri 9{; n%pr opr onyI ] 6H- pyrido[ 2, 3- 20

5, 11-
b] [1, &

5711 i y T plepehyc 08T s BHRKSAASS . sl hoghbenodi azepi n

e- 6- one, Or 1sopro anol a ketone, €. g acetone, an ether, e. g dloxan or tetrahydrofuran, or an

5,11-di h%?%\'ﬁ‘ e -'a"o oy rzaewb mpergiusesnz odi azepi ne
- 6- ones eh?iﬁ Wéﬁé fly rﬁ‘p(?yr%_do[ 2, 3-
bl-£1, 4] befmm nwmeme&, Gepresenﬁi fre% da&ﬂ)nso?- tﬁ&c&n%@%

cagp oundsfo n’er\dIWlmoﬁlm qunqlragrforrhuia He&a nphmoiie) ipdesrable dfféedt he

f‘ol | owi ngs g"t;é%}gg‘g e oulidl ‘l%@léﬂffﬂi?‘l‘ﬁ@rm%a%slhr@é of the
presemy “"@'éﬁ ih@'i!r at1 hntld of% eﬁé?m%;lmheiewﬁ‘ulle e(fln ﬁg

30 [err] a(mdmegmu and [err are as herei nbefore.defl

repr esent sCaalytig S%wawmpwndmfﬂm ¥iLL.formula 111, [err] (wherein
[err] is as “herei hbefore defineg) .. The reaction is preferably effected in
t he pisgsence of an inert sol venl such as, for exarrple an al cohol 45e€.g.

et hanol , n-propanol or isopropanetco@ etone acetone, an 45 et her
‘e.g. dioxan or tetrahydr of in or' an g |§thdrocar bon e.g.. benzene or
toluene. :. . 45 Preferred tecwpe é eactlon are el evated
terrpelzmtures nmost preferred be| r'g the b0| ling poi.nt of the reactjpn

m xture. Al so preferred is to effiect-athq, reaction.in the present of a

hydrogen hﬁ\l éh Egz:iln f%g t: sug%ﬂaci%d%g%%e%%%@t ﬂ@ﬁ“a*l’il“ﬁ taI

car bonat

triet byl anTl{b&;ata fodlﬁl % 6ge5&mwnhasrpfohylaa@1el, béBalladiim 3 cRFGAE In ik tise
conpound cglhpdlmd mjl farmuld VIB Rf may,t foe rkgt a (bmwlfammn&fyotnmmomj gener al
formul a ! er;wr@mprof&r%eprlbwesem%e QFPaY ulgl’H&ﬁ"ea?ﬂd OfiAPPFEmM 2 to 5

carbon at Offie: compounds of general formula I may, i desired, be converted into their acid
30 addition'salts by reaction with an appropriate acid. Suitable acids for the preparation of 30

_ physiologically compatible acid addition salts include, for example, hydrochloric, hydrobro-

- “mic, sulfuric, phosphoric, acetic, citric, fumaric, malelc succinic. and oxalic- acid. .

 The compounds of general formula VI, useful as starting ‘materials in process B described

. _ ' 'above, may be obtained, if desired, by heatmg a compound of formula II as hereinbefore
35 - defmed wherein A represénts an alkylene group containing from 2 to 5 carbon atoms in the 35

presence of a hydrogen halide-binding agent. Suitable hydrogen halide-binding agents

include, for example, alkali metal carbonates, alkali metal hydrogen carbonates and

tertiary organic ‘amines- e.g. triethylamine, pyridine and dimethylaniline, Heating is

preferably effected in the presence of a high boiling ether, e.g. dioxan or tetrahydrofuran,
“40 - or an aromatic hydrocarbon, e.g. benzene or toluene, as solvent and is preferably effected - 40

to the bojling point of the reaction mixture.

" 'The compounds of general formula VII, useful as startmg matenals in process C

described above, may also if desired, be obtained from compounds of general formula I by

. reaction with (optlonally substituted benzyl)amine in a process analagous to process A
45  described above. - 45

The compounds of general formula II may: themselves be obtamed for example, by

reaction of a compound of formula v, S .

e \"yh_erein_Rz-_ is: as"helfeinbefore'deﬁned) with a com'p'ound.:of' form.'ule!V, .
"Hal! ~CE=A—Ha - .. . - v

o (wherein A is' as héreinbefore defined and Hal:and Hal’, which may be the same or
65 different, each represents a halogen atom, e.g. chlorine, bromlne oriodine). The reactlon is 65



Reaction of a conpound of fornmula VI. [err] (wherein [err] is as
her ei nbef ore defined and A" represents an al kenyl group containing from?2

to 5 carbon atons) with a conpound of fornula Il as herei nbefore defined
wher eby the 65 desired conpound of formula I' is obtained. S
65 3 1581 500 '

3 The reaction is preferably effected in the presence of an aIcohoI e.g.

et hanol , ropanol or isopropanol, ‘a ketone, e.g. acetone, an ether e.g. -
di oxan or rahydrofuran or an aronatl ggrocarbon, e.g. berzene or
t ol uene as ' fr om amphient

terrperature to the boi i ng point of the reaction mxture. * \Men the

above- descri bed ‘prefepblyeasicdonial B pidsence 5E5h ihdt PVERIE oﬁ@lﬁ?ﬂ%&dﬁahﬁé—bﬁ&ﬁ@r al
5 formula | wheragest. Peferied teapeesecsme elevrateé@er@vrawesg nmtmre ¢r blemgtlterbmhng)f

the conpound of E%!‘ ‘?".ﬁﬁgandxl“:ym hEoh \eé%' ‘%
ammoni a) is desifanithe .1?%&%%%@55@@@&&@1:1 eats cnﬁi 5
conpounds are, mﬁylertsniaw&dgm expisthy l;(mﬁé NAdidk etg aﬁlm)el

process C descrubensamelbwe glelkahm@alqaépn t¢pcan nlét amaalalwdrogfnc@
general fornul a BRCEEIeE ueﬁe@ﬁ%“é?étgﬁ%@f oun S ont bl % X ?&’ﬁﬂi
Catal ytic hycibogéf:aé‘ﬂn sy craalBihg o uéiﬁ’ff at

rt

15 20 her purification. For example, by reaction of the correspondmg compounds of general

hydrogenatlonsrraM; um on charcoal. In the 25 15
conpound of f or mat a VI, for exanple, be a benzyl am no or '

tri met hoxy- benz %'@égpﬁp etml% @h@éo ?ﬂ@ymﬂwlwzqd&zmw

corresponds to )
may, if desired, dikgt -b Qb lidzeplfid-6lo
reaction with anMapprZi E(d@emﬁ Sui.tabl:e ‘aci ds f1 t h e pre asr ation of
i X as, c u -
30 physi ol ogi cal § pl}l “ﬂ@}({f‘ﬁi‘}‘gﬁ ﬁbengfoéﬂ Z‘éf;glglg’f@ Saveys 1 f‘fé‘l Rere! V'd e'l}é‘FPP! -
hydrochloric, -2(TI° (from ethyl acetate),
: 25 + d) thh ‘S-Chlorovaleryl chloride “in xylene, 11- (5 chlorovaleryl)-S 11- dlhydro-6H- .25
,_'-pyndo[z 3. ; 1/4]benzodiazepine-6-one- :
- M:p.:-170-172°C (firom n-propanol), - - .
e) with 6-chlorocaproyl chloride in xylene, 117(6-chlorocaproyl)-5,1_1-dihydro—6H-
, _-pyndo[2 3-b][1,4]benzodiaze me—6-one : S . : T
30 - M.p.: 128-130° (decomp . - . .30
‘ were- obtained.
From “such eompounds of %eneral formula 11 may be obtained, as ‘described above,
-~ compounds of general formula VI.. Thus, for example, by refluxing 11- (3-chloroprop10nyl) .
- '5,11-dihydro-6H-pytidof2,3-b}{1,4]benzodiazepine-6-one for 1 hour in the presence of

addition s

action without 10

d ?"@XL by aibﬁaca@n;aﬂ,uhdal Lhafiggogbyhs v 2 |

o/

20 [wherein A an 'é?ﬁY are as. her e defined a r presents an
(optional ly subs r}' g Z‘% et ﬁ""ﬁ"hg%&é‘ﬁ’éﬂ%ﬁgl’l"g‘ﬁ’ “*He g
QIS o[)a a

35  excess “triethylainine and of- dioxan -as solvent, 11-(acryloyl)-5,11-dihydro-6H-pyrido[2,3- =35

" bJf1,4]benzodiazepine-6-one, Mg : 235°C (decomp) (from acetonitrile) may be obtamed in
"hlgh 'yield (compare DT-PS-1,936,670). o
" The. compounds of :general formula' V are well-know from the hterature
... . (compare 'DT-PS 1,179,943 and 1,204,680). :
40 " As' mentioned ‘above  the. compounds accordmg to - the mventmn 0ssess mterestmg .40
. pharmacological properties. Those compounds which we have tested. exhibit an ulcus
- inhibiting and secretion inhibiting effect. Such compounds are thus useful in the treatment
" of ulcus ventriculi et duodem, agamst gastntls and other dlsturbances of the stomach and
. intestines.: - : _ Co e
‘45 The following substances, i.e. E . .45
7 11:{J(1-ethyly rohdm-Z-yl)methylammo]acetyl} 5,11 d1hydro-5—methy1—6H-
pyrido{2,3- bf[yr4 benzodiazepine-6-one = A,
5,11-dihydro-11- (4-methoxyp1pendmo)acetyl]-6H-pyr1do -2, 3- b1 4]benzo- '
diazepine-6-one = B,

30 5,11-dihydro-11-[3- (2-methylplpendmo)proplonyl]-6H-pyr1do-[2 3-bj[1,4)
benzodxazepme-6-one =C
5,11-dihydro-11- (3-p1pend10nproplonyl)-6H-pyndo[2 3. -b}-{1, 4]benzo- :
dlazepme~6-one = D,

: 5,11-dihydro-11-(4-pyrrolidinobutyryl)- 6H-pyr1do[2 3-b]-1,4]benzodiazepine- ;

‘55 6-one =E, . S5

- were examined with regard to their inhibitory effect on the formation of stress-ulcers in rats
and on their spasmolytic effect on atropine, as well as with regard to their acute toxicity. .
The inhibitory-effect on the formation of stress-tilcers in rats was examined :according to
the method of K. Takagi and S. Okabe, Jap. Journ. Pharmac. 18, pp. 9-18 (1968). Well-fed
760  female rates with a body-weight between 220 and 260 g were put each into a small wire-cage ;60
and subsequently kept vertically in a water-bath, maintained constantly at a temparature of
23°C, for 16 hours, so that only the heads and breastbones of the animals were above the
water surface.
_ “‘The test compourids were administéred. orally about 5 to 10 minutes before this
65 - procedure. Five animals ‘wete -used per test. compound. - .. e © 65

~:50
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mc, sulfuric, phosphoric, acetic, citric, fumaric, maleic, succinic and
oxalic acid. The conpounds of general fornula VI, useful as starting
materials in process B described above, nay be obtained, if desired, by
heating a conmpound, of for myk .sﬁherelnbefore 35 defined wherern A
represents an al kyl ene group containing from2 to 5 carbon atons in the 35
presence of a hydrogen halide-binding agent. Suitable hydrogen
hal i de- bi ndi ng agents i nél'ude, ‘for exanple, alkali netal carbonat es kaI [
met al hydrogen ‘carbonates and tertiary organic amnes e.g. trlethyl
pyri di ne _and dLnethyLanlllne Hea 8N800 S preferably effected in tbe
presence of a high boiTing.ether, e.g. dioxan or tetrahyororuran 40- or an
romatic Eydr rbo | . | vent.__and_is preferably

ot fectca A e E?;@ﬁtzm:if&ie” @1 HISREEL BEELS Conpounds of

gener al kifiedl Byarovétdose b Betime, fib atot B:ftia &, dubaPhipaRMig C descri bed

above aaireond éxteided oreg corbeiisob'ﬂw evaldationoves car omdscouﬁn ey al fornul a
| L by r el ri'zﬁl"("ﬂfp'[' pRshTrba, TakagsqdQlabrpsidessy d)‘&MeﬁeE"iPn"’a’Ppr 8cess
aal agousm@ 24560t s aGRfilel AT ADPHEms of guinea- g co i di
45 The cmrtmuaﬂs @8 RoM agﬁﬁeﬂ'fiﬁher Aidhewllaztlrﬂpw)( oh gﬁl;lﬁtgalp s acc‘)l;ﬂ%%’lEd for
exa e -*"»1;?“;wrertansz,cmulQ;lnar@lft the, comsrob @umungf wisoatroping sulﬁate 'Eners as§gum was .
e nistra as;
e (o] ﬁF& %%‘ls yt?gujl%»iars?qg'r;lmute gﬁtg} ﬁ‘qs:is l"‘gservegl @?ﬂ]& #%r mul a V
side-effects such as retardatlon of sahva secretxon wete missin completely or weri0 [err] (V)

(Wnerel rreﬁarksblaslehearsai 3} rﬁpicﬁn |toeml an “Hal “and Hal™, whiteh ‘may be the
sane 65116 %yefrftm tedly comy ndem ori ne,
lge c

br oni "fgr:ﬁ] ice mio%g f%ﬂetvg ;)azg g observatlon pen was 14 15

1 581 50 The followmg table shows the values obtamed "4 _pr. éf erahl’ y-tarried out in
t he presénce “6f:-aninert solvent and of a: hydrogen hal i de- bi ndi ng agent .

Pref gpr ed t enpt fpmpamdar eU nte 845 modPspreferred being the
-boi I'ng point of the reac g ffre va,ﬁﬁ opj“ solvents: |ncl udé&? for
exanpl e, aromatic hydr ocarof ons e.qg. m =and xyI ene and ethers e.g.
diethyl ether, dipropyl etbher 2and lpﬁeferab y 5. cyclic.ethers:e.g. dioxan.
Hydrggen haI i de bi ndi ng agent @%l ch may be; used |ncI ude, - for 5

, 25
L AT . 9570900 90 1250 ¢t a~1500% i -
B oo 8979 o530 128 o 0 >1000%F -
' R O R § "=84 279 50 0 e e >1000%%,
D 84 69 S8 - 1125 : . . ~2000%*** ..
30 E 79 58 18 1/190 S1500%**** . 30
* at 1500 mg/kg 2 out of 4 animals died;

**  at 1000 mg/kg 2 out of 5 animals died; . SoEa g

L. =R a1t 1000 'mg/kg 1 out of ‘5 animals: died: = - el s

'35 w**+  at 2000 mgkg 3 out of 5 animals died; i LTI IVIPUS LR 1. S
"*‘f*** "‘_-at 1500 mg/kg N out of 6 ammals dled T R R

" 'The spasmolytlc effect of compounds A to E in companson w1th that of atropme sulfate is
'remarkably lower aiid therefore also’ the atropinic side-effects. .
‘40 - According to: yet @ further featuré of the present invention- there : are provxded ‘40
: pharmaceutlcal compositions comprlsml% as active ingredient, at.least on¢ compound of
ormula I as hereinbefore defined or a physiologically compatlble acid addmon salt thereof
in association with a pharmaceutical carrier or excipient. :
o For pharmaceutical administration the compounds of general formula I.and thelr
'45  physiologically compatible acid addition salts may be incorporated into the conventional 45
- pharmaceutical pre (paratlons in either solid or hqu1d form, optionally in combination with
° . other active’ingredients. the compositions may, for example, be presented in a form
“'sujtable for oral, rectal or parenteral administration. Preferred forms include, for example,
o tablets, coated fablets, ampoules, supposxtorles, infusions ‘and solutions e.g. "for injection.
n 50 The active ingredient may be ‘incorporated in excipients’customarily employed: in 50
v pharmaceutlcal compositions such as, for example, talc, gum:-arabic, lactose, starch, :
magnesium stearate, cocoa butter, aqueous or non-aqueous vehicles, fatty substances of
animal or vegetable origin, paraffm derivatives, glycols, various wetting, dxspersmg or
IR emu131fymg agents and/or preservatives.
55 Advantageously the compositions* may-be formulatéd as dosage units, each- unit bemg 55
. -adapted to supply a fixed dose of active ingredient. Suitable dosage units for adults contain
* from'S to 50, preferably from 10 to'30 mg of active ingredient. The oral daily dosage, which
¢ may be varied according to the compound used, the subject treated and the com(plamt
.- concerned, may, for example, be from 20 to- 100 preferably from 30 to. 100 mg per ay in
60" adults. e 60
The following non-limiting examples serve to nllustrate the present mventlon



exanple, tertiary organic amnes e.g. triethylam ne, N, N-dinethylaniline
and pyridine and inorgani c bases e.qg. alkali netal carbonates and al kal

nmet al hydr ogen-carbonates. Further processing of the reaction mxture is
carried out in conventional nmanner, the yield generally anounting to up to
90% of theory. The conpounds of general- fornmul'a Il thus fornmed are 10
generally easilycrystallized substances which can be used for subsequent
reaction mﬂ%@out 10 further purification. For exanple, by reaction of the
correspond\ conpounds of general forrmula IV a) with 2-chl oropfopionyl
chloride i & axan as_solvent, 11-(2-chl é&r58b50bionyl)-5, 11- .
di hydr o- 6Fprr|do[2 3- b][l 4]benzod|azep|ne 6-one 15 Mp.: 215-[err] (from
et hanol ) - 15 and At

11- ( 2- chl or opr opuqrpy Ezq bh}ilz-ﬁ);ﬂe}hﬂdm@h&tﬁ}hf mazhﬁiﬁ&fé‘,n&ﬂbl bi.pylibspaodi az
S

epi ne- 6-one M p: b]211‘0b zer(tmrgégreacet onitrile b -3- chtor epr.opi.onyl
< -3~ e_nz 1ne-0-one,
chloride in dio m dx l-pyt‘r h(‘lme werelzeﬂuxed in 5§

Bl Sai? of 1-¢
di hydr o- 6H pyfri fé m %Egg“ tained was filtered with suction and

20 M p.: 216-[ertg mﬁlaccwarpe apofafedWint Yackb- ﬂhh@mhmheri;e dmwwka@stmmmMe as
sol vent, 11-(4- c*vb@m@ﬂer yhe): Tomt etholl optiten- - - - -
6H pyri do[ 2, ?ibb] l.jépdzl epr ne-6-one M P::- 205- [err] (f r_om et hyI

0

acetate), 25 m}mr né‘r.deh O\Iﬁ-ﬁﬁ"ﬁ (6 etr,hm; in xyl ene, 19

11- (5- chl or oval ery! )= 1--di hydro- 6 . i
2 1, M f |

gglr :Md.? L 63 Cm [ ' roclﬁl-[glf ipggogﬂggrfffzwgcetyllﬁyp)[r dof2]3 5] [5 4}penzoBzrageggzrem— ) 5

11- (6-chl or OC apr9 ‘g)of ﬁé:kr@dcbtyﬂ‘f Ql-@iﬂydroéH—pyndo[Z 3-b][1,4] benzod:azepme-6-one and 15
pyrido[ 2, 3-b][1,H] eirrmhb peridine w&rmﬂuz@am 200 ml of beh2Be [farr16 horsl the mesuljant

30 were obt ai nedhotmsw r?bggw mérwar distileoff Bomrherfﬁ‘yatb@ the

obt ai ned, as 4 Rradlize, f?ﬁ’bt?ﬂ?fg general formul'a VI.7 Thus, fobg

exanpl e, by ref I Vi dngs% f(Bedtfll Or apr opi onyI ) -

5, 11-di hydro- 6H pyri do[ 2 3 b][l 4] benzodi azepr ne 6- one for 1 hour in the .

presence of 35 %ﬁ%@ L et hyl an 1 gH . S, SQlient -

11- (acryl oyl )55, & §ofin [ ikeraaces m?-rn o pg” 21?%‘”“ e e, fopnas
. [err] (dec ompénzjlimmémﬂn (gmfttﬁethm)mxﬂmwexbee e:ainnmd mlrm b Imoyareﬂod 15

or - h 0011 iX e a lort s
(conpare DT-PS 1 @g?ty?f and the f1ltbl'?it?%%‘ls§ m%ogtg ’? E{gﬁu? {o ess eﬁéﬁﬁf%ﬁn know
fromthe |i teratm’g

30

tallized twice from ethanol
187-189°C ' . : 30
. Yxeld 60% of theory. ) '

EXAMPLE 4 :
~ 5,11-Dihydro-11-{3-(2- methylptpendmo)Proptonyl] 6H pyrtdo [2,3- -
35 b][l 4}benzodiazepine-6-one 35
16 g of 11-(3-chloropropionyl)-5, 11-d1hydro—6H-pyndo[2 3-b] 1 4]benzod1azepme-6—one
and 20 ml of 1-methylpiperidine were refluxed for 1 hour in 200 ml of isopropanol. The
-mixture obtained was evaporated in vacuo 1o dryness and the residue was mixed with water.
. The resultant mixture was made alkaline by addition of ammonia and then extracted with
40  chloroform. The residue of the chloroform extract after evaporation was punfled on asilica 40
- gel'column. The cluate was evaporated m vacuo. to dryness and the resndue recrystalhzed
- rom 13%97roganol . -
9°C (under decomposmon) _ .
_ Yleld 65% of theory . T _
. *EXAMPLE 5. e e .
5,11 -Dthydro-ll (3-pzpendmopmpzonyl)-6H-p§’rtdo[2 3-b] [1 4]-benzodzazepme-6-one
49 g of 11-acryloyl-5,11-dihydro-6H-pyrido L[1,4]benzod1azepme-6-one and 15 ml of
piperidine were refluxed in 150 ml of dloxan for 2 hours. The solvent and excess amine were
-50 - then distilled off in vacuo and the . res:due ‘was recrystalhzed from. n-propanol -50
“M.p:: 230°C (under. decomposntlon) . P P : v
Yleld 72% of theory S : e o ; :

: EXAMPLE 6 . .
55 . 11:[3-Benzylamino)propionyl]-5;11 -dthydro-éH—pynda[Z 3- b] [1 4]benzodzazepme—6-one 55
6.0 g -of 11-(3-chioropropionyl)-S,11-dihydro-6H-pyrido[2,3-b]-[1,4]benzodiazepine-6-one, .
+2.3'g of sodium carbonate and 4.4 g of benzylamine were refluxed.in 80 ml of ethanol for 4
hours. The resultant hot mixture was filtered with suction. The ‘alcohol was distilled off
. -from the filtrate and the residue was purified on a silica gel column. The evaporated eluate .
‘60 was twice rectystalhzed from n-propanol _ L 60
M.p.: 155-158°C:. - R RN h
Yield: 41% of theory.



(conpare DT-PS 1,179,943 and 1, 204, 680). 40 As mentioned above the
conpounds according to the invention possess interesting .40

phar macol ogi cal properties. Those conpounds whi ch we have tested exhibit an
ul cus inhibiting, and secretion:ifhizbiting effect. Such conpounds are tThus
useful in the treatnent of ulcus ventriculi et duoeni, against gastritis
and ot her disturbances of the stomach and intestines. 45 The foll ow ng
substances, i.e. P
11-](1- ethylpyrrolldln 2- yl)nethylanlno]acetyl} 5]11-dihydro-5-net /6H
yr| dof2, 3-b] [ 1, 4] benzodi azepi ne- @-581e500 . sl

5 11 di hy '}%’é (74 met hoxypl peri di no) acet yl ] 6H pyri do [2 3 b] [ 1, 4] benzo-

di azepi ne'] moproplonyl)-S 11-dzhydro-6H -pyrido|2, 3:bj11, 4]benzodtazepme-6-one o -
B, 50 16 4 of 11- benzYlammo proplon y1]-5,11-djhydro-6H-pyrido[2,3-
5, 11-di hy b,4]bbnz[>tﬂaz(e ( rtopﬁm k] 6) Gibgether ivdth-3 2, &- b] [1,4]-
50 .benzb were 8Enated m3 ml of abs: etll anol for.7 hours alt7 °C and
i
=Ci_5, 11- éé ‘bfc’éﬁﬁ?n éﬂf@‘t‘mmﬁ%ﬂ%@%{f ﬁ@ﬁ‘d%“%‘ﬁméwél penzo-
d| azep| neT il zt(i)of’%)m éthanol.

5, 11 d}%ya{r‘%‘i 1377 af BagPPol i di nobut yryl) - 6 pyri do[ 2 3 b] 1 4] benzodloazepl ne-

55 6- OH%XA MPLE 8. -
=E, 55 were- pocamzmdzmtkb;bagafﬂjsqzt-bmyrdrbniurbm@v-ﬁmfptvemo or, #-he
format o biff, 4Benzedigzepine Grose hydrochiosidend on thelr §asrm t|c effect on

at ropi tre, 4 ;‘I]éloliée“l\;\lg_l@rg A LR S XL éza%hllﬁtory
Tt R P )

effect on obd LE f}l?&g ording to
t he net hodvapbraléd ik alead toadigneSs mﬁ(ﬁab&esxdhapvas &emysmhzw\&mﬁﬁmpmbanolpp 9-18
(1968) ng--hﬁ?‘% defOérMpe PHR2BC was kRbtgingbdy - wei ght bet ween 220 and 260 g
wer e p%p[ 2 3% of theeal | wire- cage 60 and subsequently kept vertial | y in
a vvater-bqgmbtal ned constantly at a tenparature of [err], for 16

hours, so Sub«aazh;drd- -(Wiperriltidbutpmll-6 Bk py eida [, G1b $ 4hbentdndinzeminatodre Wwer e above the

e e

onpound. with suction and the filtrate was evaporated i m uo to dpyness. The residue was purified
1 581 500 on asilica gel column. The eluate was evaporated in vacuo to dryfes$ andghe wsiddeoypsus way 1 ni

of a 0, c&@%@@‘&#‘gmﬂ%m chloride solution or 1 m of a 1%sglution

Q.

of tyl ose $9Tofuebgr ed to a control group. After 18 hours the Tats were
EXAMPLE 10
 1I-[((I1-Ethylpiperid-3-yl)aminoacetyl]-5,11- dzhydro -6H-pyrido-{2,3-
35  bj[1,4]benzodiazepine-6-one 35

7.2 g of 11-chloroacetyl-5, 11-dihydro-6H- ;yndo[Z .3-b][1, 4]benzod1azepme-6-one, 2.8 gof
sodium carbonate and 3.8 g of 1-ethyl-3-amino-piperidine were refluxed in 100 ml of
ethanol for 5 hours. The resultant hot mixture was filtered with suction and the filtrate was
evaporated in vacuo to dryness. The residue was purified on a silica gel column. The
40 evaporated eluate was recrystallized from ethyl acetate. 40
M.p. 147-148°C
Yield: 58% of theory.

EXAMPLE 11
45  5,11-Dihydro-11-{hexahydro-4-methyl-1H-1,4-diazepin-1-yl)- acetyl] 6H-pyrido{2,3- 45
b][1 4]benzodiazepine-6-one dihydrochloride
v 8.6 g of 11-chloracetyl-5,11- d1hydro-6H—pyrldo[2 ,3-b][1,4]-benzodiazepine-6-one, 3.5 g of
_ sodium carbonate and 4.5 g of hexahydro-1-methyl-1H-1,4-diazepine were refluxed in 100
ml of ethanol for 2.5 hours. The resultant hot mixture was filtered with suction. The alcohol
56  was distilled off from the filtrate and the residue was triturated with dioxan. The crystals 50
thus precipitated were dissolved in ethanol and converted into the dihydrochloride by
addition of concentrated hydrochloric acid.
After recrystallization from 94% ethanol:
M.p.: 241-243°C (under decomposition) :
55  Yield: 47% of theory. . . : 55

EXAMPLE 12
5,11-Dihydro-11-(5-pyrrolidinovaleryl)-6H-pyrido[2,3-b][1,4]-benzodiazepine-6-one
- 4.5 g of 11-(5-chlorovaleryl)-5,11-dihydro-6H-pyrido(2,3-b][1,4]-benzodiazepine-6-one and
60 10 ml of pyrrolidine were refluxed in 100 ml of ethanol for 12 hours. The alcohol was then 60
: distilled off and the residue dissolved in chloroform/water. The organic phase was separated
and evaporated in vacuo to dryness. The residue was recrystallized from ethyl acetate.
M.p. 157-159°C
Yield: 45% of theory.



killed by an overdose of chloroethane, the stomachs were extracted, cut

al ong the. big curvature and extended on a cork disc. The eval uation was
carried out according to the 5 nmet hod of - Marazzi -Uberti and Turba, Takagi
and Ckabe as described in Med: Exp. 4, pp. 5 284-292 (1961). The

spasnol ytic effect was determined in vitro by means of guj nea-pi‘g-col ons
according to the test of R Magnus, Pflugers Archiv 102, pp. 123 (1904).
Acet yl oc- ine.was used for spasmprovocation and the control substance was
at ropi gul f ate. The spasticumwas 10 adm ni stered one m nute before

adm ni strat 8Bon of the spasnol yti cum andl anesoaffectl ve 10 period of the 8
spasnol yti cumwas 1 m nute. Inrats it' was 'observed that the atrop'l"ﬁl'C'
side-effects s ardatl on of saliva secretion, were mssing. o/
conpletely or vgLgz) SISO LA Efhinby

toxicity was deijg {%ﬁm%hm -32?a adm ni g‘??g??g%?étﬁ%@ég?}?onpounds to
15 starved whil¢é gj efe Hrph wa@tmaydm dﬂ!y!-ﬂé@nnm,?e-b] [23] nzodipzgpine-6- '

observation f)er}“gbﬁgﬁo%f ute “d ré;g o QQEI ouﬁth yiypyeo dd‘fselr"e‘baéh

dosage. The fol 1@%%11 fﬁrt%ult lx9tur ue u‘

U cer-i nhi bi ti ovas punfledSpﬂs atﬂxlgcm@l column. ’lilerelhiateZGras evaporated and the residue

in % (rat)., af treerystalli gfggpfywmpmeacetate o 20 oral administr.

with regardﬁ ﬁld lzﬁ £ theory). Atropine = 1 50 25 - 12.5 ng/kg 25 AD

95 90 The coli[nééﬁromatographlcal punﬁkﬁl@gls ofithe crud@?rod&% werecarried:out ih/tHe2 O v
>1000* * C above Examples @ing .a 8ifica gel7@lumn and 4/miture of chloroforth)@fethatiol D

84 69 5 g cyclohexane 1and actwated ammoma in a pypportion of 6§315:15:2 as both polvent and

79 58 > eutgi190 . o >1500%xkrx g0 xi - ar
1500 ng/ kg 2 out of 4 aninals di ed; ** .. at 1000 rrg/ kg 2 out of 5

ani mal s died; ~at--1000 'ng/ kg 1 out of 5 anlnals dled 35 ****,at 2000

ng/ kg 3 out.. of 5 ani mal s di ed; -+ 35

xxxxx gt 1500 rrg/ kg 1 out of 6 animals died, The spasm)l ytlc ef fect of -
corrpounds A.to E in conparison \_/_\_nth_that of atropi ne sulfate is ...



remar kably | ower and therefore also the atropinic side-effects. 40

According to yet a further feature of the present invention there are

provi ded 40 pharmaceutical conpositions conprising, as active ingredient,

at | east one conpound of formula | as hereinbefore defined or a
physj ol ogi cal'l y conpati bl e acid addition salt thereof in association with.a
phar maceuti cal carrier or excipient. For pharmaceutical adm nistration_the
conmpounds of general forrmula I. and their 45 physi ol ogi cal | y conpat/.
acid addition salts may be irncorporated into the conventional 45 (&
phar meteutical preparations in_eitlhits®lid or liquid form optional Iy in
onbi nation with ofher actiwve ingredients the conpositions nay, for

exanple, be presented in a formsuitable for oral. rectal or parentera

adm ni strati Prleferred forfps include, for expnple, tablets} coated

tablets, a suppositoryes, infupions and]solutions e.gJj for

i njection. 03 S ATlhe active ingredient{ may be ihcorporated inj{excipients
customarily. ”d_iﬁ?_SQ phar nflceut | cal ®conmppsi tiBhs such 4s, for
exampl e, tal arabi c, |aftose, :stgrch, maghesium stearatd, cocoa
butter, aqu 3non-aqueoug vehiclep, fatty Lubst ances of dni mal or

veget abl e :orfi yaraffin defivatives| glycols} various wettijng,

di spersi ng Ty g agets antd/- o preservatrves—955— fﬁdvantageously
the conposi tfigns y be fornmujated as flosage units, each unit |being 55
adapt ed to'édﬁpfy fixed- dosp of gactiye i agredf{ent ., oSui t abl e {dosage units
for adults dodtain from5 to p0, Prefefably from 10 Yo 30 ny:df active

i ngredi ent;. |The ogal dairTy dopage, WH Thmaybejvaritet—acroraing to the

conpound usdd, the‘subject treated a@d}the conp ai nt concerned, may, for
exanpl e, be fJfrom 20-to 100, 'pT ef erabl8y| from 30. fo. 100 ng per jday in 60
' . O ’ (& M) (&) i O

adults. | ~ | < ~ L2 P~ 4

60 The foll dw non- | igigt i mgp exag €s) sergedtwol i || ugtrate thg present
invention. -]~ S I L =ol 1 B8d 500

6 EXAVPLE {1 b4 [ 1; 4] bengediagepi Bes 6 bne. j_@.’ob#g of -w»nx -

11- chl or acetlyl 35, 11- di H&r&'dst net By 96H pyEIRIE R 3- bfi[X, 4] bendodi azepi ne- 6-
one, 5 3 5{g @ dodiuf cdfBopatefand p g &..3] .S =

1- et hyl - 2- arfi a@ret|hyl - &/grdBi di neswese] ref §ux&d| in . 5,800 ni- ¢f ethanol for
1.5 hours; " TheMot} m xR thus - oftalnpd wasif | tered i th sugtion and the
filtrate wds- evafqorated in vjcuo to dryness. The residue was

recrystal li4ed-frgqm
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acetonitrile and then fromethyl acetate. Mp.: 169-[err] 10 Yield: 48 %
of theory 10 D hydrochloride: Mp.: 196-[err] (from ethanol).
EXAMPLE 2

5,11-Di hydro-11-[ (4- nethoxyplperldlno)acetyl] 6H pyrido[ 2, 3- b] - [1 4]benzod|
azepi ne-6- 15 one

15 5.8 g of 1l1-chloroacetyl-5, 11-di hydro-6H pyrido[2, 3-b][1, 4]

benzodi ag&p)j ne- 6-one and 15 m of 4-net hoxypi peridine were refluxed in 200
m of be e for 15 hours. The resultant hot m xture was filtered with ~
suction. “Th distilled off fh¥hi0Be filtrate and_the re5|due10 :

was recrystalllzed fromisopropanol. 20 Mp.:
20 Yield: 55% of theory. EXAMPLE 3 . .. .

11 - Di benzyl am noacetyl -S, | 1- dlhydro GFprrldo[Z 3- b][I
one 25 6 g of -
11-chl oroacet yl -

- 219-Terr]
4] - 'be'nio'di"azepi ne- 6-

5, 11-di hydro 6H- pyr| do[ 2,3-Db] [ 1, 4]:- benzodi azepl ne- 6 one,

4.2 g of 25 dibenzylaniné and 2.1 g of triethylanne were refluxed in 100

m of abs. di oxan [f@r nours] ATTer] cooli g of tNE resultgni-m xtune the
triethyl am ne hydroﬂtﬁ"’ ri de fonr ated offf and thq filtratqg was -
evapor ated in vacydt . vas th n recrystal i zed tlwi ce
fromethanol . 30 |Mp¥| 187 [er' : - Bo.vidld:

60% of theory. EXAMPL 5,11 - hy! pi perfi di no) -

Propi onyl ] - 6H pyri

35 16 g of 1 , :
11-(3- chloroproplq witlo[ 2273 b]‘{' 4]bqnzog|azer|ne-6-
one and 20 m of : | uxed: flor houa in 200 M of
i sopropanol . The m a8 e—-—v-acte—t-g—dryress4and
the resi due was m .ant_ m Xt ure was nadéfalkdline
by addition of amm wmthéﬂ _Jehidof orlm SXie: r ¢si due
of the chloroform . wagpgrwflgcgon a sgh ta 40
gel colum. The ell Abuo g 05dr yndss arjd té& regi due,
recrystallized frg &% | er @g@undeﬁ E’decq rrpo%l-—ti on)
o
. n
O T N oy - ' 5
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Yield: 65% of theory. 45
45 EXAMPLE 5

5,11- D hydro-11- (3-pi peridi noprop| ony) - 6H pyrido[ 2, 3-b] [ 1- 4] - benzodi azepl ne

-6-one 4.9 g of .11-acryl oyI

, 3-h] [ 1, 4] benzodi azepi ne- 6
n1 of dioxan for 2 hours.
distilled off

O

iy dr o- 6H pyri do
d 15 m of pi peridine were reflxed in 150

The soI vent and excess ani he were 50

in vacuo and the residue was recrystallized fromn-pr

t he

@m

50 M p [err] (under deconposition) Yield: 72% of theory. EXAMPLE 6
11-[3 hs»mvl ani-ng) propi ony] J-5, lllcﬁShﬁﬁﬂo 6H pyrido[ 2, 3-b]-[1, 4] bemzodl azep
\kne-6-one 55 6.0 g of
11- (3-ch ‘ Sy t-ctot2- 3. 4 bcnzswll azepi ne- 6-
one, 2.3 $odi uim car 4.4 g|lof :benzyl am ne jwere refl uxed in 80
m of et% “'3. or 4 hour ul tant fhot mxfure wad filterg¢d with
sucti on. § Billcoho} was O,f,%)hf om the Fi | t atg andat h¢ residue
was puri |ae O0h a silica m.. Thejevaporafed eludte 60 . Jwas twice
recrystajl 78y fromn-pr . _ ' R, 60
M p.: 15p-lerry Yrerd: 4% of t ory. e -
1581 500f-EXANPRE 7 - 1 A P S
| 1- (3- Anj.rgppr oppi onyl) - 5, }1- digydrjo- 6I—1—_,py [ do[,‘z 3} b] [ | 4]}benzgdi _Ltzepi ne- 6- on
e 16. 4 gl-gfR11{ 3- @enzyllam M) priopi- oMyl }- 5, ¥1- df hydio- §H py¥i dg[ 2, 3-
b] [ 1, 4] bpnzodi 4zepi ne-6- gne (prepared acdording fo Exangle 6) tpgether with
3 g -of 5] pall gdiumon charcoal re hyd ogenated i-n--30¢ M. of  §bs. ethanol
for 7 hoyrs—atyiferri—armd 55 Tg—cataty qub tfremr—fritered—of] and the
al cohol was digtilled off fromthe filtr :The] resi dug was pufified ona
col umm. Rf @ ¢vapgdfatgo of &L he el uP& the&? es) duePsptlai nedwhs
recrystafli @ed frorget:ua ol . Wp.f _'-19{3‘-‘;"%;rr] 0 1 Vi et 137%013 1 heory.
10 EXAVPLE 8 T~B1 9. e SO L T8l
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11-[4- (D et hyl am no) butyryl]5, 11-di hydr o- 5- net hyl

-6

H pyri do-

b[ 1, 4] benzodi azepi ne- 6-one hydrochloride 15 4.3 g of

11- (4-chl orobutyryl)-5, 11-di hydro-5-nmnethyl

-6H pyrid

o-[2, 3-

[2, 3-

15

b] [ 1, 4] benzodi azepi ne-6-one and 1.9 g of diethylamne in 70 mM of
di met hyl formam de were owed to stand for 3 weeks at

roomt enperat'ure.

The

resul tant g xture was then evaporated in vacuo to dryness and the residue
was recral lized fromisopropanol. The hydrochloride of Mp.: 233-[err].
was obt 2d. 20 Yield: 54% of theory. T

20 EXANPL d2 1- 581 500 12

5, 11-Di hydro- 11- (4 pyrrol i di nobutyryl) 6H— pyr| do[2 3 b][l 4] benzod| azepl ne-

-6-one 5.5 g of :

e6 on

t rate
ca
due

11- (4 chl or obut T JI)-B 4= urll_y\.._ll o161 py|| J‘ erroth achl T
e, 25 1.4 g of ﬁ%rr‘p idine and 2.]1 g of sddi umcar nate werp refluxgd in
a m xture of 80 @3-9{ 25 abs. .et Hanol: and 20 ‘'m of pbs. di oxgn for 1ﬂ
hours. The resul eap® hot mixture Was fodlterjed witth sjctign anfl thes fid
was evapor at ed .%rg o .to_drynesq. - The redqi due was purified pn a: st 11
gel colum. The] el uat § was evaporqted in vacuo 'to driyness andft-he resi
was recrystal Ilﬁ&e-d—-f—lh;-m-ae-e-t-e-n-i-t-r-l--l-e. 30 Pt 6305
30 Yield: 55%0f o Heofy. EXAMPLE 30 : . )
11-[ ((1- Et hyl pi| Jgﬁ'{d- B-y| }am noacqdt yl 155, 11 di hyydrio- 6H pyy i do
b][I, 4] benzodi-afepi nej 6- o - N- LS .on
35 7.2 g of 11-fhlroropceryr-o5 _: B
11- di hydr o- 6H-pyri do[}, 3-b][1, 4]:-56 nzodi azepy ne-6-ong}, 2.8 g of -
carbonate and i3} 8 g of 1-ethyl- 3::crri no- pi pgri dine weye reflux
of ethanol for b Hgur$. TEr&8 @ dant @ i xt FPe o ok if idier e
and the filtratp: wWgs vap@@tﬁ%@ﬁf vac{ﬂ(ﬁto dr ygess.| TheSr@si
purified on a s Il't: ~The 4‘@,,, evapor'gt,eb el uatewa
recrystallized eth e hyI I sd] 0 WD Mp
Yield: 58% of t1eo g%%% t\q ¢ ':""-0'-—5' -
5, 11- Di hydro-11 [hexa ydro~ we{fhyl -1H—§ 4- _ 1 av! @cepyl
[2,3- 45 b][I, n%anz diiaz 191'%&% one g%y 8&\@ of !
11- chl or acet yl < $=T- dif hy dPo-8EFpy i do[2, 3 Z]"behzodTazep| né
g of sodium-car )onate and 4.5: g off hexahydrjo- 1-met hyj - | H 1, 4- Hi :
refluxed in 100 : i |
PO e o v |
! <. Tm & o o Com
e g e 5 .18
-\ A : M
é—i
o
o
&3




m of ethanol for 2.5 hours. The resultant hot m xture was filtered with
suction. The alcohol 50 was distilled off fromthe filtrate and the
residue was triturated with dioxan. The crystals 50 thus precipitated were
di ssol ved in ethanol. and con; Z4nto the dihydrochrorrde by addrtron of
concentrat ed "hydrochl oric acid: recrystallization from 94% et hanol :
Mp.: 241-[err] (undér decorrp05|t| on) 55 Yield: 47%of theory. :

55 EXAMPLE 12
5, 11- Di hydro-11-{5-pyrrol i d| noval ersyl ) - 6H pyri do[ 2, 3 bI[!I, 4] - benzodi<g pl ne
-6-ond34.:5 g of 13

11; (5-chl oroval eryl) 5 11 d| hydr o- 6H pyr| do[ 2, 3- b][l 4] -benzodi azepi ne- 6-on
e and 60 10 M of rroljdi re refluxed in 100 of ethanol for 12

hours. The @l coholf was the 60 dijstilled gf.f and qhe reS|dLe di ssolved in
chl or of orini Jeg@ ere |The or.gahi c phagde was sedar at ed @nd evaporated in vacuo
to dryness. 84 dsi due wa recrygqtalli zed Trom et yl acet affe.- M p.
157-[err]. Yiefd:§45% & theory! g @ B R 1
581500 | & S -. { 8 EXAMPLE 13
| - {[ (1- Bengyl pyrdol i di n-‘2-y| ) - metjhyl am no]jacetyl - $, 11- di hyd ro- 5 met hyl - 6H
- pyrido[2,3-4b]l[1,.4] benzodipzepi ne6-one 14.13 g of B .
11- chl oracefyl - 5, J1- di hydrp- 5- et Hyl - 6H pyr{i do[ 2, 3{b] - [ 1, 4] enzodi azepi ne- 6
-¥5° one,; 5% g off sodiumkarbgnatle and 11.44 g gf - o
~ 2-am nonet hy f&%- b nz.iylﬁpyrrol_i_ ng, dissol ed M5 {n 380 m of  absol ute
di oxan, wer ¢ efl yxed togef her forl 2 hours.}] The. re¢sultant i xture was
filtered whitle st|II hot, g hen thgd di oxan.jas evapprated offf fromthe
filtrate an _ WS pUrTTed on afsTTrTa ger—Torump. The el uate
was evaporafed and the LeS'due regrystal lided twi cg using . etthyl . acetate. 10
Mp.: 123-[¢rr g |  PE T o o &~ O T
10 -Yiel d; “47% pof the(g%’) Thewc;g)l urm-@hrorat"o@@)ﬁl caky pur iifi cations of
the crude pyoduct _ere oc rleclljpt_t i mthe abov;bgq(arrp s_Uging a silica
gel col um @ndea - xt Wk & _ chidea ¢f or nq\nmranolz}nc/cl OkExaN¢ and activat ed
ammoni a in pE\opxlrtl (i‘hgpf 68: d 5‘5 +5 2%§§)Cth s{?pl‘;;.\‘/nnt .°§ o |
’ B . . . s | <) : o |
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containing 10 ng of 11
-{[I-ethyl pyrrolidin-2-yl)nmethyl am no] acetyl }-5, 11-di hydr o- 5-

met hyl
cont ai ns:

active ingredient
starch

2.0 ny

-6H pyrido[ 2, 3-b][!

60.0 ng 10

was prepared_ﬁLnanaLaLn_sLarPh by _heati

1 581 500 EXAMPLE |

10.0 ng | act ose

10

220.0

Vﬁsf’?@p

, 4] benzodi azepi ne- 6- one Conposi tion;

- 148.

Tabl et s

5, 1 tablet
.5
0 ny potato

rragne5| um st ear at-e

od of preparation A 10% pul p’
active ingredient

Lact odé

and 15 the remaining potato starch were adni xed and granulated together=
with the above pulp 15 through a sieve of nmesh size 1.5 nm The resultant
granul ate was dried_at [err] and again pressed through the above sieve: The

granul ate thus ob alned was m xed wﬁth-the magngsi um-st-ear gt e -and - pr ssed
into tablets. 20 o Vi ght of tabl et 220 o
20 Punch: 21 9 nnﬂEXANPLE || Coajed tablets Jcontaining 10 ng
of 11-{[(1l-ethylp 1§ i n-2pY! ) -Jmet hyh anmi no] acgtyl} 25 v I
5, 11-di hydr o- 5- mef Hy ‘gHprrrdo[z,SJb][1,4]-bentodiazepine-6—one. _
25 The tablets pr according to Ex - . pating. . °
consi sting essentfally df ‘sugar gnd talcum accofdi ng to kngwn  met hodg: The
coated tablets wejesfinglly polighed with bees-fpax. 30 ' :
Wi ght of coated {&bket {300 g Y 9 : & 30 [EXAMBLE I} I
Ampoul es cont ai ni fgi2 md of d _ : :
11-{[ (1- et hyl pyrr¢lidi-n{2-yl) - netjhyl am no] acety}}-5, 11- A
di hydr o- S- et hyl - Ftpyrid0[2 3- bJ[1,4]-benzodia'ep|ne 6- ong di hydrochl ori de
35 Conposition:’ 7Y T :
35 1 anpoul e contalne~ actlge thredlgmt .- 2}0 ny‘ﬁogluntchquida'f
8.0 ny ' ,o O M o T N o "
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40 di st. water ad. 1 m
40 Met hod of preparation: The active ingredient and sodi um chloride were
dissolved in distilled water and the sol uti on obtai ned was nade up to the
desired vol une.. The sol uti en+ghus pbtalned was sterile-filtered 45 and
filled into-1 ‘m anmpoul es. : 45 '
Sterilisation: 20 m nutes at [err] Exanple | V Suppositories contai
ng of .11-[(1-ethyl pyrrolidin-2-yl)-nethylam nol acetyl}-5,11- 50 A
di hydr o- 5- nethyr-6k+pyr|do[2 3- ghgi ﬂﬂbenzodiazepine 6- one w
50 : 1 -suppository.co 30 active Lngredient A 5.0 ng 55
suppository mass - 55 (e.g."Wtepsol"
regi stered Trade MarKk] VWS) ' 1 685.0 ng 1 700.0 ng 60
60 Met hod of preparation: The highly pul verized active |ngred|ent was

.g 15

suspended ijn The nplten sufposrtpry nasy cool ed j[down tof[err]- Jhe
resul t ant® $fass was} poured ifnto s}ightly Jpre-coolled noul §is at [¢rr]. 65
Wei ght ofg upg93|t3ryg O B ) " "o 65 2 _
1:581 506 &} 22 EXAVPLE V|Drop sl ution
QontalnlﬁﬂZIO ng/H of . - -
11-{[!-e ﬁhv pyrrol din-2-y|)neth/lanino]-acetyl}-5,11- R LT
dihydro-5-npthy| 6H pyri doft2, 3-b -[1,4]Henzod|aﬂepine-6 one "di hydrochl ori de
~&onposi tTom—5—16 ;’ﬁi ~UIr Sqrop—S pHort-tonfeontatrm: ' T
5 net hyl p-hydroxypenzéate] ~.0{035 g - S
~ . . | . : .
s & 'R sl % | A g 8
r - (I s |
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propyl p-hydroxybenzoate 0.015 g ani se oil 0.05 g 10

ment hol 0.06 g 10 et hanol pure

10.0 g active ingredi ent 1.0 g sodium cycl amat e 1.0 g
gl ycerine 15.0 g 15 di st,. water ad.
100.0 M~ .15 Met hod of "preparation: The active i'ngredi ent
and sodi umyTycl amat e were dissolved in about 70 M of water and gl ycerine

was added.tge)eto. The p-hydroxybenzoates, anise oil and nenthol were 20

di ssol ved:wa”gt hanol and added while sti ry 5@95050 the agqueous sol ut| on

obt ai ned above: et eS8 . A ARS—ABEHe—tH-— W wateld

to a volune of 100 mi and suspended partl cles were flltered off V\HAT VE .
CLAIMIS:.- 25 1. Conpounds of general fornula I, N\
25 30 e _ - ’ o

30 [err] 35 mhereln :
35 [err] represents a free amno, tert, butylam no,

N-cycl ohexyl - N- megfyyl|- ami o, di Benzyl a-] mino, benzylgrino, | -
tri met hoxybenzyl affigng, di net hyl 4m no, di et hyl aji no, di propylfam - nog: = vy
di-i sopr opy!l am no, ‘u(ﬂ-- n- b yl am no, dii sobutyl pmifio gr pyrrgli® no group; a"’-""‘_‘

nor phol i no, 1-ethylgyrriol ijdin-29 40 yljret hyl apino or
1- et hyl pi peri di n- 3&yfjam nof gr"'oﬁlp, a 9:nethyl-B,9- 40 S
di azabi cycl o[ 3. 3. JTndnan- 3 yT, IJZ, 5, 6-tjet r ahydjf o- pyri}d- 1-yT Jor
4- benzyl pi peri di ng_ grjoup; _ : . ' _
1,2,3,6,7,8,9, 9a- ctchygr -4l pyragi no[{1, Z a] pyrign dijn- ks or |- 85yl droup; a
3- or 4- hydr oXypi perli di ng or mgt hoxypijperidinp gtoug;, & <

1, 2, 3, 4-t et rahydr ¢@sdqui 0 zaspirof 5. 5] urjdeean- -yl grdup; a
4- oxopi peridino g trereofr;, |ja 45 - )
hexahydr o- 3- net hyl{- pyjri {no or [1-oxidg-thi omgr pholino

pi peri di no-group %onall subgtituted by a npthyl dr ethylf group;] a.

group; a 45 hexalfydro- 4- ip-1-yl jors | 8.
2, 6- di et hyl nor phol igo: el o[#, 3, O]monftn-éﬂ)gl :
(1- et hyl pyrrol i dijn-8 pyrdollidi&- | o &
2-yl)-methyl amno}- (:ﬂ ' - n:et%yl 1o, | N8
(1-al Iyl pyrrolidimn-2: L dh [ EF | ANES
(1-n-butyl pyrroli xi_,_rb Erzys pyricei di ™ 2 W |-
o ‘E‘E’ .
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50 nethyl am no group;

(tetrahydrofuran-2-yl)-nmethylamn ,

or a (furan-2-yl)-methylam no,

50

N-[(1l-ethyl pyrrolidin-2-yl)-methyl]- nethylanlno
(1- ethylpyrrolldln 3-yl) - methydangino or,

(1-aklylpyrrolt

r din-3- yl ) - et hyl am no group,
branched chain al kyl ene group containing from1 to 5 carbon atons;
R2 represents a hydrogen atom or a nethyl
55 and acid addition salts thereof,
repre$%nts a di ent hyl am no,

or- et hy

di pr opy

| group;

with the proviso that,
di et hly F&inf0o,

| am no, di

when [eré%é)

A represents a straight or

-and 55

-i soprp m no,

di -

n- but yl am no,

d|-|sobutylan1no or pyrrolldlno group; a piperidino group

tionally substituted by a nethyl or ethyl group; or a norpholino or 4- 60
benzyl pi peri dino group, A represents a'straight or branched chai-n al kyl ene
group 60 qontqlnlng rom2 te 5 carbop atons. 2.] 11- Le
(1- Et hyl pyr{r®l ijdi n- 2- y1 ) net hylfani nol acetyl } - 5, 11-{di hydr o- 5- fret hyl - 6H
pyrido[Z,SJﬂ 1 4] benjodi azepifne- 6- onei and aci d jaddition splts thereof. 3
5,43- Di hydrjoz 81- ['? 4- mgt h8kypi peri dano) pcet yé ] - 6H-fpyri de[ 2, 3t 65
b]1,4]bench1 epine-_-one and acid adflition saltfs thereof.|
65 22 £ o . : - 1 {581 500 |
22 EXAMPLE \';:'Drop sol iti on cofptaining L0 ng/ m of
| d-{[|-ethylpyfqroidinj2-yl)meghyl am no] -acetyl }-§, 11- _

di hydr o- 5- ffet hyjl - 6H pyri do[ 2, $- b] - [ 1, 4] benzodi azgpi ne- 6- ong: di hydr ochl ori de
Conposi ti on 53;1Qp m Jof sdrop}sol utionf contain:. | - '
5 et hyl p-hmﬁro%?ben%oaﬁe 0. 635 g propyl p-fydroxybenzoate 0.015 ¢
ani se oil | .05 g 10 R b ment hol
0.06 g 1 &U thano[ pure ' 10.0 g active
i ngredi ent - 1.0° 8 S dlunlgyc anate - - 1.J0 g glycerine
1509 ° | 3 £afe 2 2l 2 2.
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15

15 Method of preparation:
di ssolved in about 70 m of water and glyceri ne was added t hereto.

di st.
The active ingredient and sodi um cycl anate were

wat er ad.

100.0 mni

The

p- hydr oxybenzoat es, anise oil and nenthol were 20 dissolved.in.ethanol and
added while stirring to the aqueous sol ution obtained above. 20 °Finally,
t he resul, N solution was made up with water to a volune of 100 ml and
suspendefpHrticles were filtered off. WHAT WVE CLAIM I S: - 25 1.
n neral f r la I, )

25 R2 GO ARf-%H ellinka LSS0 2
35 [err] represents a free am no. tert, butylam no,- T
N-cycl ohexyl - N-net hyl - am no, di benzyla- mno, benzyl am no.
tri met hoxybenzyl am no, di nethylanino. diethylam no, dipropylam - no,
di -i sopropyl am no, di-nbutylamgno, diisobytylam no of pyrrolidino group; a
pi peri di no group op con Iy subgtituted byfa methyl o; et hyl grqup; a
nmor phol i no, 1-ethyl ypr lidin-2y 40 vylnethylamno of - :
1- et hyl pi peri di n- 3- g no growp; a-9-nethyl-3,9- 4p
di azabi cycl o[ 3. 3. 1]npflan-3- yl , 112, 5, 8-t et r ghydgo- pyrifd-1-yl or
4-benzyl pi peri di no g&Bup; a o : e
1,2,3,6,7,8.;9a-octaﬁ§dro 4H pyfazino[ 1, 2- @] pyrimdint1l-or -8-ylf group; a
3- or 4- hydroxypi pergi-re—er—rpt-hoxvpi-peri-di-no—group—a o
1, 2, 3, 4-t et rahydroifsoqdi nol -2-y|] or 3- azasblro [5 S]qndecan-S-yI group; . a
4- oxopi peridino grqup gr the ethyl ene keta thgreof a 45, ) _
hexahydr o- 3- net hvl -jpyri|m-di n- 1-yI , thi onor phol Rno or {1- oxdo- t hif onor phol i no
group; a 45 hexahydso4- net hyl { 1H-1, 4-di.agepi n- 1-yl Jor |
2, 6- di et hyl nor phol j-re+4g-oup— icyclold 3 Qlnonan-44yl,
(1-met hyl pyrrolidin-2-yl)-ethyl nlno {1- nbthylpzrrol|din-,‘ R B
2-yl)-nmet hyl am no. (lgr-prggylp rrolldBn 2t yl) - nft hyljam.no.§
(1-a||v|pyrro|idin-2-§|) t hyll am 4:(1-q but y® yrroll : .
din-2-yl)- nethylaniho“drgéL4be zylpﬁgrwlld n- 20y4) - 50 - quhylawlno_group:
or a (furan-2-yl)- r@th;ldhl (t et rahydr of ur ag- 8- yI)-nEtﬁﬁtanlno, - 50
N (12- ethylpyrroI|C|n>J yT)enethyI] hylanlné.ﬁ(l ethylgggrol di n-3-yl)
met hyl ami no or (1-4 |pyPED|I i n-3- WI hylanrno group; BA represents a
strai ght or branchg ain al kyl ene group ontaininglfrom11 to |5 ¢carbon
atons; and 55 R3_represents-fa hydrogen latomor a fethyl or ethyl. group;
55 and acid additi ¢ I'ts therjeof. - '
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with the proviso that when [err] represents a dienthylam no, diethylam no,
di propyl am no di -i sopropyl am no. di-n-butylam no. di-isobutylamno or
pyrrolidino group; a piperidino group optionally substituted by a nethyl or
ethyl group: or_a norphohnoiar.4- 60 . benzyl pi peridino group, A represents
a straight or br anched chai n al kyl ene group 60 containing from2 to 5

carbon atons. 2.
11-{[ (1- Et hyl pyrrolidi n-2-yl) net hyl am nol acetyl }-5, 11- di hydro 5- W@GI—I—

pyrido[ 2, 3-b] [ 1.#4] benzodi azepi ne- 6-one _and acid addition salts the 65
3 5, 21-Di hvdro-1 [ -[(4- et hoxypi bé8t &%no) acet vI]- 6H pyrido[ 2, 3- 2

[1, 4]benzod|azep|ne 6-one.and acid addition salts thereof. 23

&’581 S00egamppelL- D hydro [3 (2- et hyl pi peri di no) propi,ony1] -6H pyrido[ 2, 3-

bl.[1,4] be%ﬂ%caﬂtﬁ% 53 (BOhyRirSlicisLbl h Ry mak&;&e@tpemﬂz dr5-5-

5, 11-Di hyrdcthylﬁHp(yﬂdqﬂ}}e [ll,d]bawdmmpbwﬂo)w 6H pyrl do-[2,3 b] [ 1 4] benzodi zepi ne

- 6- ong ifign:addition salts thereof. 5 _ 5

5, 11- D' hy A5y r r ol i di nobutyryl ) - 6H—pyr|do
-[2,3- b][l 4]benzod|azep|mamélggaManS and awiodmgddi tion salts t hereof . 7.
117 1- Et hyl pi peri d- 3-yl ) adacmsacet yl | -5, -11148i0melr o- 6H- pyri dof 2, 3-

bi[1, 4]benzodi azepi ne- 6- o@ﬁ?ﬁﬁ?nﬁgld addi ti%9N 8%l ts thereof. 8.

Physi ol ogi cal ly conpati bl e Ui hat on s: tosméf conpounds of geﬁgral
fermula | as 10 defined in claim1. -

10 9. Co elfmdjgfmep @mral forrrul | as deflned in clalnrtn whereln [err]
o egant o, %nﬁt‘ﬁ "lftt‘% forg 1} ﬁ@?ﬁ%ﬁ*‘%ﬁ@m&? ﬁt‘} *?“E&F 3g1 no,
di et hyI anp:ﬂssed chrpughpqhb aum:ﬂabsne\dl nma;el thios lobtaineld -was miked| ﬁiﬂl nhr,

di - i sodut PheResiEe S@Praf?chﬂrPsmdn@f‘g f§: a 'pi peridino group opt i-onal l'y 15
subst isqut éd - by.a net hyl . g}g up, a A9 10l.i no,

1-et hyzlb yrroI i d| n-2-yl met: rp,{.ﬁ m nd&gér? 15 1- ethyl pi per.i di n- 3- yI am r%o group
a 9-nethyl - dlazablcyclo [3.3.1]nonan-3-yl,- 1,2,5:6-.

aegrg%dr% m ?lﬁmor#?ﬁrg% ‘@F flﬁg’ﬁ%g e 'Fff‘ﬁ’f"ﬁ”‘ﬁ"’“ﬁf”’} B-yk oroup;

eaeddl sbcot@ing fto 1B rhpwypme Edted With @lcodting cnsisting .
1, 2, 3, 4- t essentidllychf cirgap gud makdunpacgprding t6 knovws pethodss The ooathdctablets were gr oup; a 20
4- oxopi pefinally HB“SB‘F%WL’J" SFSSCHE et hyl ene ketal thereof; a
hexahysdr o- 3- met hyl - pyri ni di&ignt oylceatedmblet 300 mg 30

EXAMPLE III
Ampoules containing 2 mg 11-{{(1-ethylpyrrolidin-2-yl)-methylamino]acetyl}-5,11-
_ dihydro-5-methyl-6H-pyrido|2, 3- /[1,4]- benzodzazepme—6—one dihydrochloride
- 735 Composition: .. 35
"1 ampoule contams : . oo I

38
daga

 active ingredient 2.0
. I R " sodium chloride 8.0 :
40 - L I dist. Water ad. 1ml 40

Method of preparatzon
~The active ingredient and sodnum chlonde were dlssolved in dlStllled water and the solutlon
- obtained was made up to the desired volume: The solutlon thus obtamed was stenle-flltered
~45  and’ filled into' 1ml ampoules. . : .. 45
Stenhsatlon 20 minutes at 120°C ' AU G

X Example l V

L " Suppositories contammg 15 § of II-{[ (l-ethylpyrroltdm-Z-yl)-methylammo]acetyl} 5 11-
, 50 dihydro-5-methyl-6H-pyrido|2, b][I 4] benzodzazepme-6-one : 50
£ "Composmon ' S .
1 suppos1tory contams
) active ingredient 15.0 mg : :
55 " suppository mass . . . L o 55
. (e.g.*“Witepsol” ' R
s Tt registered: Trade Mark] 3 ,
SAE e T W4S) 1 685.0 mg
i R L 17000 mg el o
60 .. S o . - . 60

Method of preparatzon _
The highly pulverized active ingrédient was suspended in. the molten sup{:osnory mass
cooled down to 40°C The resultant mass was poured mto slightly pre—coo ed moulds at
37°C.

65 Welght of supposnory 1.7 g : R . 65




t hi onor phol i no or 1-oxi do-thionorpholino group; or a
hexahydro-4-nethyl -1H 1, 4- di azepin-1-yl or 2,6 dinethyl norpholino group
and the physiologically conpatible acid addition salts thereof. 10.
Conmpounds as clained in claim1, other than those clainmed in any one of
clains 2 to 25 7, as herein specifically disclosed in any one of Exanples
1to 78. 25 11. Conmpounds as clainmed in claim9, other than
thosecgfzgad in any one of clains 3 to 7, as herein specifically disclosed

in any on®lgf Exanples 1 to 12 and 14 to 53. 12. Aprocess for the
prepar at Na#28f _canpounds of general forhi?8 390as defined in claiml whi o
conprises reacting a conpound of formula Il, 30
gg Bfgjrr](WLerr] ﬁ%AMPL]%{V ]z o iz .'b' i ' .y ot

er ei NDAsp3dliltidnoshithinRg 20 ARy pyFolitin12- ﬁmgf 0] la€YNRBHOL S a
hal ogen at om wd%ﬁﬂwéﬂmmb%ﬁﬂﬂ;%ﬂuﬁzdﬂildggubéngM¢6¥m¢é%wruﬁmwéhheréin’[err]
is as defineg iﬁ%qm%? 1) ot ain: B 45 13.
A process as clarned in PR ™ erein the reaction is effected in th
presence of an inert solvent. l4netdyl prigansgbensdate! ai Megloasng cl ai m 13 wherein; ;
the sol vent conprises an al coholprogybpdsidroxybenzeste or ar®¥atg ¢ hydr ocar bon. 53‘-’5‘”_
15. A procggs as clained in cI%@E&ﬂA wherein the sof¥eht conprises 10 *
et hanol, 50 'n-propanol , isopropagghel &t One, di oxanyg; ggrahydrofuran,'
benzene or toluene. 16. A processtiwsingediented i n any. oheégof clains 12 to 15 a
wherein the reaction is effectedoditmebdymated tenperatlf &s. 17. A process as
clained in glaim 16 Mherein'rheﬁgﬁﬂgzgghjs ef f ect edggd S he boiling poi nt
55 of the reaction mxture. . ~ . .. 7 .. 77" '55°18." A process-as
clainmed in any Mesodbf pteparaionl?2 to 17 wherein the.reaction is effected in
the presence of'li%F v wgfadie %gd%d“ﬂisﬁeﬁl_n teqWipte, dissolved "f@%gb@g%@éﬁﬁ%laa‘i med
ol ai m 18 neb Y kg i A T e LR oo
carbonat e, al kaFinalljetha kestliadlt 0G0 @aymkde 8p Kith wabi tb a koluBé FA00 &1 Adsidperided an 60

excess of the ceartksrwerofiltérod wffi a 111. _ : .
60 20. A process @sa¢! @& 6.2l m 19 wherein the hydrogen halide-biding

o

agent is. 25 1. Compounds of general formula I, - - .25
N—cCO R
F L
* . 1w *
N i rix IR
35 wherein,

e 35
R, represents a free amino, tert, butylamino, N-cyclohexyl-N-methyl-amino, dibenzyla- :
mino, benzylamino, trimethoxybenzylamino, dimethylamino, diethylamino, dipropylami-
no, di-isopropylamino, di-n-butylamino, diisobutylamino or pyrrolidino group; a piperidino

. group optionally substituted by a methyl or ethyl group; a morpholino, 1-ethylpyrrolidin-2-

‘40 ylmethylamino or 1-e‘thylpié)eridin-3-ylami-no--- group; a 9-methyl-3,9- 40
diazabicyclo[3.3.1]nonan-3-y1,1,2,5,6-tetrahydro-pyrid-1-yl or 4-benzylpiperidino group; a
1,2,3,6,7,8,9,9a-octahydro-4H-pyrazino[1,2-a]pyrimidin-1-or -8-yl . group; a 3- or-4-

. hydroxypiperidino or-'methoxypiperidino--groug.; a 1,2,3,4-tetrahydroisoquinol-2-yl- or

) ‘ 3-azaspirof5.‘5]unde‘ean-:3ayl roup; a 4-oxopiperidino group or the ethylene ketal thereof; a

45 hexahydro-3-methyl-pyrimidin-1-yl, thiomorpholino or 1-oxido-thiomorpholino group; a 45
hexahydro-4-methyl-1H-1,4-diazepin-1-yl or 2,6-dimethylmorpholino. group; a_.1,4-
diazabicyclo[4,3,0]nonan-4-yl, (1-methylpyrrolidin-2-yl)-ethylamino, (1-methylpyrrolidin-
2-yl)-methylamino, (1-n-propylpyrrolidin-2-yl)-methylamino, (l-allylpyrrqlgdjnsz-yl;-
methylamino, (1-n-butylpyrrolidin-2-yl)-methylamino- or ' (1-benzylpyrrolidin-2-yl)- ‘

50 methylamino group; or a Ffuran-z-yl)-methylamino,' (tetrahydrofuran-2-yl)-methylamino, 50
N-[(1-ethylpyrrolidin-2-yl)-methyl}-methylamino, (1-ethylpyrrolidin-3-yl)-methylamino or T eE
(1-allylpyrrolidin-3-yl)-methylamino group; e :

A repre:sients a straight or branched chain alkylene group containing from 1 to 5 carbon
~ atoms; an : U

55 R, represents a hydrogen atom or a methyl or ethyl group; _ :55

and acid addition salts thereof, cee - )
with the proviso that, when R, represents a diemthylamino, diethylamino, dipropylamino,
di-isopropylamino, di-n-butylamino, di-isobutylamino or pyrrolidino group; a’ piperidino
. group optionally substituted by a methyl or ethyl group; or a morpholino or 4-

60 benzylpiperidino group, A represents a straight or branched chain alkylene group 60

containing from 2 to 5 carbon atoms. _ e
¢ 2. 11{[(1-Ethylpyrrolidin-2-yl)methylamino]acetyl}-$,11-dihydro-5-methyl-6H- - ..
- pyrido[2,3-b][1,4]benzodiazepine-6-one" and .acid addition salts-thereof. = . .
3. 5,11-Dihydro-11-[(4-methoxypiperidino)acetyl}-6H-pyrido[2,3-
65  b][1,4]benzodiazepine-6-one and acid ‘addition salts thereof. 65



triethylam he p;yri dine or dinethylaniline. 21. A process for the
preparatiaq foa conpounds of general fornmula | as defined in claim1 wherein

A represe ; n al kyl ene group' containing from2 to 5 carbon atons which
65 conpii reacting a compound of for ,

65 24 2 ’ s e deE o 2
24 5 10

10 \H/'\/nerei n [ err EXAMBEE (Réf i néd in claiml and A represents an al kenyl

group cont ai ni ng §repsalgtiop ormaining Kang/mi Ligthylnyreolidipréexbimrechylomiriopaceilsd, 11} |
as defined in cl g’gﬁ?ggﬂfg’fjé Y yf%ﬁ’i%’ e%ﬂﬁa@me f‘&‘é@ﬁé’"ﬂei s
it |

obt ai ned. 22. A poe dap SdldioABdndafp: Cl @i m 21 wherein the reaction is
effected in the presence of 15 an al cohol, ketone, ether or aromatic
hydr ocar bon as sol vent. methyl p-hydrgxybenzogte pr ocds035a8s cl ai ned in
clai m 22 wherein the reaction is SIP¥CEBYITY ‘E“ﬁ%at?)resedgc%sgf et hanol .
n- propanol . i s@propanol. acetone, ndhamane. t et r ahydr of ur:esng benzene or 10
t ol uene as solvent. 24. A processethgndlpgiered in anv on®.bg clains 21 to 23
wherein the reaction is effected ggt‘."%“gfﬁ eratures of%- Bom anbi ent
tenperature to the boiling poi nt,'gdggﬁ,ﬁﬁcalméaection m xtgg@s 20 25. A
process as cl & nmed in anv one of dgﬁi\ﬁﬁer%.to 24 wher €000 g-.he conmpound of 15
formula VI is obtagiped pv heating a conmpound of forrmula Il as defined in

e

€ al

L R e e

carbon atons in t
rtb¢g) equebuasl sotheiot iobtiinad) ab%ent 20

A process as @0 aidissalvedniol ethianvl2mdvdddedevhilet stieri
is an 25 alkali Fnﬁlﬁnhfcra? aplutiongyags mafle yavigh watsf ie Hplmec A ¥nland syspended
tertiary organi c PAHHCISS WeBr e 0% oss as clainmed in claim 26 wherein the
hydr ogen hal i .de- bi wHAT W @UAIMSIS:+i et hyl am ne. pyridi ne or

di net'hyl ani | i B2. 2B. Qemppensle of general|fasmmiadLi n anv one of clains 25 to 27 25
wherein the heating ofthe 30 conpound @f formula Il is effected in the
presence of a high boiling ether or arojmtic 30 hydrocarbon as sol vent.

29. A process as clained in claim eco\ t pe heating of the conpound of
formula Il is3®ffected in the pre ende of di o t eghahydr of uran, benzend®
or toluene as solvent. - SN N _

’ CO—A—Ry
35  wherein, : ' 35
R, represents a free amino, tert, butylamino, N-cyclohexyl-N-methyl-amino, dibenzyla-
mino, benzylamino. trimethoxybenzylamino, dimethylamino. diethylamino, dipropylami-
no, di-isopropylamino, di-n-butylamino, diisobutylamino or pyrrolidino group; a piperidino
group optionally substituted by a methyl or ethg'l group; a morpholino, 1-ethylpyrrolidin-2-

40 ylmethylamino or l-ethylpiperidin-3-ylamino group; a 9-methyl-3,9- 40
diazabicyclo[3.3.1]nonan—3—yl,1,2,5,gtetrahydro-pyrid—l-yl or 4-benzylpiperidino group; a
1.2,3,6,7.8.9,9a-octahydro-4H-pyrazino[1,2-a]pyrimidin-1-or -8-yl group; a 3- or 4-
hydroxypiperidino or methoxypiperidino group; a 1,2,3,4-tetrahydroisoquinol-2-yl or
3-azaspirof5 .SJundecan-3-y! group; a 4-oxopiperidino group or the ethylene ketal thereof; a

45  hexahydro-3-methyl-pyrimidin-1-yl, thiomorpholino or 1-oxido-thiomorpholino group; a 45
hexahydro-4-methvl-1H-1,4-diazepin-1-yl or 2,6-dimethylmorpholino group; a 1,4-
diazabicyclo[4,3,0]nonan-4-yl, (1-methylpyrrolidin-2-yl)-ethylamino, (1-methylpyrrolidin-
2-yl)-methylamino. (1-n-propyl%yrrolidin-2-yl)-methylamino. (1-allylpyrrolidin-2-ylg-
methylamino, (l-n-butylpyrrolidin-2-yl)-methylamino or (1-benzylpyrrolidin-2-yl

50  methylamino group: or a (furan-2-yl)-methylamino, (tetrahydrofuran-2-yl)-methylamino, 50
N-[(1-ethylpyrrolidin-2-yl)-methyl]-methylamino, (1-ethylpyrrolidin-3-yl)-methylamino or
(1-allylpyrrolidin-3-¥1)-methylamino group;

A reprezents a straight or branched chain alkylene group containing from 1 to 5 carbon
atoms; an

55 R, represents a hyvdrogen atom or a methyl or ethyl group; 55

and acid addition salts thereof, .
with the proviso that, when R, represents a diemthylamino, diethylamino. dipropylamino,
* di-isopropylamino. di-n-butylamino. di-isobutylamino or pyrrolidino group; a piperidino
group optionally substituted by a methyl or ethyl group: or a morpholino or 4-
enzylpiperidino group, A represents a straight or branched chain alkylene group 60
containing from 2 to 5 carbon atoms. )
2. 11-{[(1-Ethylpyrrolidin-2-yl)methylamino]acetyl}-5,11-dihydro-5-methyl-6H-
pyrido[2,3-b][1.4]benzodiazepine-6-one and acid addition salts thereof.
3. 5,11-Dihvdro-11-[(4-methoxypiperidino)acetyl]-6H-pyrido[2,3-
65  p][1.4]benzodiazepine-6-one and acid addition salts thereof. 65

‘N 0 R

60

-



30. A process as clainmed in any one of claims 25 to 29 wherein the heating
of the 35 conpound of formula Il is effected to the boiling point of the
reaction mxture. 35 31. A process as clained in any one of clai s 121to
30, for the preparation of conpounds of general Tornula I wWhererm {erri

£ +hn AN

represents a free amino group. wherein' the reaction—of—the—eonpound of
formula Il or VI with the conpound of fornul under
pressure in a closed vessel. 40 32. A p_roE’ m I a_ratl[o
conpouRds of genéral fornula | as_ defined in €l at mc s ein[e
regfe?gntg fr—ee—am-Ro—g-oupwhi 8L hri ses cat al ytically hydro@axs

LB LELE N A~ g $

coppound of fornmula VII. [err] 45

45 [err] 5. 5,11-Dihydro-[3-(2-methylpiperidino)propionyl]-6H-pvri 0 ;2,3-
50 [wher é?]HA)bemvdia%@ng-Q[!qandsacideaﬂdiﬁendsalls t%iﬁr@d‘f,m TR P&F rd] [Z epresents an

(opt i onal(jv%- SR rdze-t (%%%%E%}P@HPWT@%MEH%}BID,ﬂtmxz@xﬁmﬁnaas claimed in
| ai m 832 wherseiihibfifo-$Rl4s - di | @l um o, oal .. '55 34. A process
;s z_ilcl ai nmd&an?é?ﬂ%&?éf%ggc;he%&a? rg%ggﬂj\%ﬂ%? ln?? -. ?ﬁﬁiﬂg:%%?%%ﬂ? o for m§|5a R
VIR, [err}?r Ethylpipdyeh3yiamimoacetyl -5 mat hdikydensml pyridyg2 g-oup. 35.

pL o’cé[sg ﬁhllééﬁplé .g@"%@%"%ﬁgaﬁ‘f %ﬁlﬂ?ﬂ@%ghqr@f34 wher ei n .tcﬂie[ conpound of

for mulle defncdSn QiaaiiTed By T eadt F98Hopsalty o wHpota obsenerak famrula § 45 ag, def i ned

i f cl ai m. 19 Wokipoids of @ptraliofRIY] SURSHddiMHAR D7 RARDRGnts  free

60 36. A E Op dertf Bytylammop Negyolphexyldmethyleesniab, adibkinkylaing abdngylaming,0npounds  of
general {gH] ’%ﬁﬁ“ﬁ%ﬁ?ﬁ%ﬁﬂﬁg@?ﬁﬁgﬁg‘gﬁm@gPﬂf;,%epmEéggglg9é a
conpolifid saHsti SelhvBs 3 SO ok Bljl : _-_ég-\{’o 0 cid. ,
pr gg ess égflé'lpéﬁegyéﬁéifymﬁﬁhcggzu%%@%?ﬂ&ha%m 93%%&%@1}@ ept)h al'fél}g%f I :

hydr obr of§trahy¢igpyridskiyly-os idcbengyipipgsidinoi. groumcet 1,2,3,661,.8,9,00ctdhyamrfal: . nmal ei c,
o - midin-1- ok.8- 23 o' iy
succi ni ¢ géli,agno ,’F f- )'2,; y I-éi;triaho gyl group: a 3- or 4 hydroxypn;iendlno or methoxypiperidi 1

X4 o1soquifiol-2-yl or . 3-azaspiro[5.5nad -3-yl ; i
581 5@0 4-oxopiperidino group or the ethylene ketal thereof; a hexgh¥d.ro- = ﬁ- é%nﬁﬁﬁ%&lg, S &p clai med

Jo
ing a

in any ofgiomérpkdlinpner 1Rxidorti3an phiolihd grgupe T ATHeRdhy, iAds-as”cl ai med
i n-cl ui m-aﬁl iayé,sq)r ] &?)@?&ljy}'{%{p RO quman@themhy@ﬂom@ .Bblgza.cuﬂil ained in
claim! sufgs hpod egs%\s 8lfimed in claim 1, other than those claimed in any one of claims:2 to
. 25 7, as herein’ specifically  disclosed in any one of Examples 1 t0:78." . ... . 25
11 'Cognpoun'ds as claimed in claim 9, other than those clainied in any one of claims 3 to
*7, asherein specifically disclosed in any one of Examples.1.to 12 and 14 to 53.
12, A process for the preparation of compounds of general formula I as defined in claim
30 1 ‘which comprises reacting a compound of formula 1I, S S :
Ry 30
35 35

40 ‘(wherein A and R, are as defined in claim 1 and Hal represents a halogen atom) with a 40
compound of formula III, B T

' Ry — H
. - (III)
45 (wherein R, is as defined in claim 1). : 45
13. A process as claimed in claim 12 wherein the reaction is effected in the presence of
an inert solvent. o . .
14. A process as claimed in claim 13 wherein the solvent comprises an alcohol, ketone,
* ether or aromatic hydrocarbon. T
50 15. A process as claimed in claim 14 wherein the solvent comprises ethanol, ‘50
n-propanol, isopropanol, acetone, dioxan, tetrahydrofuran, benzene or toluene.
16. A process as claimed in any one of claims 12 to 15 wherein the reaction is effected at
‘elevated temperatures. - .. . L i
e 17. A process as claimed in claim 16 wherein the reaction is effected at the boiling point
55: of the reaction mixture. B T T R o
. 18.- ‘A process as'claimed in any one of claims 12 to 17 wherein the reaction is effected in
the presence of a‘:hydrogen halide-binding agent. - O
.'19. A process:as claimed in claim 18 wherein the hydrogen halide-binding agent is an
-alkali metal carbonate, alkali metal hydrogen carbonate, tertiary organic amine. or an
60  excess of the compound of formula III. SR o
+20. ' A process as claimed in claim.19 wherein the hydrogen halide-biding agent is
‘tricthylamine, pyridineé or dimethylaniline. o S e
21. A process for the preparation of compounds of general formula I as defined in claim
_ I wherein A ‘represents an alkylene group’ containing from 2-to- 5 carbon atoms which
65 . comprises reacting-a compound. of -formula VI, Lo - - D

55

60

65



herei n described. 5 40. A process for the preparation of conpounds as
claimed in claiml substantially as 5 herein described in any of Exanples
1 to 78. 41. A process for the preparation of conpounds as clained in claim
9 substantially as herein described in any one of Exanples 1 to 12 and 14
to 53. 42. Conpounds as clarmed in claim1l whenever prepar ed by a process

as clai I n az m ims 12 to 37, 39 and 40.

10 43. und ﬂu llmm#mllml lai m9 whenever prepared by a process as.
clai med \n" £l ai m*38°ort clai m 4. 44. Phgsgg? tical conpositions .
conprisingy #&x active jngredient, at conpound of formula | as 24-

defined in claim1l or a physiologically conpatible.acid addition 15 salt
thereof in association with a. pharnacqytlcal carrier  or - exci.pient. [
|'S 45. Conpositions as clained in clalp144 n a forn1sU|tabIe for aral,

rectal or parenteral -adni nistratio A6—€anpasitions-as cl ai med in clalm

44 or clainms 45 in the formof t s, coat ablgt)s; ampoul €s, =

supposi tories, i nfusi ons and ‘sol i 0 7. ‘Conposi tions as claln%d

in any one of clains 44 to:46.in:the forim of- dosage units.. 20 48. %
Conposi tions as clained in claimA47" v~ each dosage -unit. contains- from

5 to 50 ng ofy active |ngred| ent. '49. Conpositions as ‘clainmed in claim 48, “ :
wher ei n each doiﬁ%elhl Ri, {s aC@uURh&d if Sladnd 10404 1O rdpresentsifh aﬂﬁnﬁ&mﬁﬁ&dn\ﬁhnﬁfﬂfnﬁﬂoe n% l
25 50. Oorrpésattbomtems)svmhlaaompdmd of fangtulmﬂbasdéﬁneﬂal aleim 42Zlwhepebd Shevdesiredi n
the active ingr é@ ! e oun as cla ”%ﬂ:? %% f '
e oo B S TR ke Qs rm R R v
i ngredi ent conpri BeSAapr&emeuﬁi edfn ualzrm reifl tiefrédctivis efée’&tedﬁhﬁé PRSI bica
conposi tions as ed!laeoln?dmpmobllwpmpam asetbast dmanal teyralydrofigane ibenz8 @ ordeleenci bed.
n
30 53, Pharmacedt) ﬁﬂmc RERIZLEROIR s yOR% CPBkingl o 28I Bl Deal R dREC b 20
one of Exanphes wdm ge es re:to $h boiling point:of the reaction mixture. 20
FRANK B. DEHN & A process as clalmed in any one of claims 21 to 24 wherein the cahipotuidbof femak
Pat ent Agents | gpbtalpe '|Beating a- compound of formula II as defined in claim 12 wherein-A .
' resents an alkylene group containing from 2 to 5 carbon atoms in the presence of a '
_ hvdrogen halide-binding - agent.
25 26. A process as claimed in-claim 25 wherem the hvdrogen hahde-bmdmg agent lS an 25 °
" ‘alkali metal carbonate, alkali metal hydrogen carbonate or tertiary:organic amine.
27. " A’process as claimed in claim 26 wherein the: hvdrogen hahde ;ndmg agent is
triethylamine. pyridine or dimethylaniline.
: 28. A process as claimed in any one of claims 25 t0 77 wherein the heating.of - the
! 30 compound of formula II is effected in the presence of a high boiling ether or aromatic 30
hydrocarbon as solvent. '
(Frocess as claimed in claim 28 wherein the heating of the compound of formula I1
is effecte in the presence of dioxan. tetrahydrofuran, benzene or toluene as solvent.
_ 30. A process as claimed in any one of claims 25 to 29 wherein the heating of the
35 compound of formula II is effected to the boiling point of the reaction mixture. 35
31. A process as claimed in any one of claims 12 to 30, for the preparation of -
compounds of general formula I wherein R, represents a free amino group. wherein'the
reaction of the compound of formula IF-or VI with-the compound of formula III is effected
under pressure in a closed vessel.
40 - 32. A nprocessfor the preparation of compounds of general formula I as defined in claim 40
1 wherein R, represents a free amino group which comprises catalytically hydrogenatinga -
compound of formula VII.
_ . R | |
-50 S _ ‘50 :
_ , o Co-—A—-R3 o e 4

[wherem A and R, are as defmed in clalm 1 and Rg represents an (optlonallv subsututed
.. ‘befizyl) amino group].
55 330 A process as clalmed in claim 32 wherein the catalyst is- palladmm on charcoal. 55
-34. A process-as claimed in claim 32 or claim 33 wherein, in the compound of formula
VIIL, R; represents a benzylamino or mmethoxybenzylammo group.
- 35." A process as claimed in any one of claims 32 to 34 wherein the compound of formula
VII is obtained- by reaction of .a.compound. of formula II-as defined in claim 12 with
60 (ogtlonally substituted benzyl)amine. -60
*" - 36.A process for the greparatlon of acid addmon salts of compounds of general formulal .
as defined in claim 1 which comprises reactmg a compound of formula I as defined in claim
";1 ‘with-an- appropnate ‘acid. '
SR 3TA ﬁrocess as claimed: m clalm 36 wherem the acid is hydrochlonc hydrobromnc,
65  sulfuric. phosphoric, acetic. citric. fumaric. maleic, succinic -or oxalic- acid. . . 65
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38. A process as claimed in any one of claims 12 to 37 for the preparation of compounds
as claimed in claim 9. - - e

39. A process for the preparation of compounds as claimed in claim 1 substantially as
herein described. - :

40. A process for the preparation of compounds as claimed in claim 1 substantially as
herein described in any of Examples 1 to 78. '

41. A process for the preparation of compounds as claimed in claim 9 substantially as
herein described in any one of Examples 1 to 12 and 14 to 53. : .

42. Compounds as claimed in claim 1 whenever prepared by a process as claimed in any |

“one of claims 12 to 37, 39 and 40.
43. Compounds as claimed in claim 9 whenever prepared by a process as claimed in

- claim 38 or claim 41. :

44. 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 a pharmaceutical carrier or excipient.

45. Compositions as claimed in claim 44 in a form suitable for oral, rectal or parenteral
administration. _

46.. Compositions as claimed in claim 44 or claims 45 in the form of tablets, coated
tablets, ampoules, suppositories, infusions and solutions.

47. Compositions as claimed in any one of claims 44 to 46 in the form of dosage units.

48. Compositions as claimed in claim 47 wherein each dosage unit contains from 5 to 50
mg of active ingredient. '

49. Compositions as-claimed in claim 48 wherein each dosage unit contains from 10 to
30 mg of active ingredient. : '

50." Compositions as claimed in any one of claims 44 to 49 wherein the active ingredient
comprises a’ compound as claimed in any one of claims 2 to 7.

51. Compositions as claimed in claim 44 wherein the active ingredient comprises a
compound as claimed in claim 9. : '

52. Pharmaceutical compositions as claimed in claim 44 substantially as herein
described. ' .

53. Pharmaceutical compositions substantially as herein described in any one of
Examples I to V. '
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