0,031 , 585 Pi per azi nopyrrol obenzodi azepi nes, a process for their ' (g;}
‘préparati on and pharmaceutical formul ati ons containing these conpounds The
invention relates to new 1, 3, 4, 14b-tetrahydro-

2H, | OHpyrazino[l,2-a]pyrrolo[2,1-c]-[1 , 4] benzodi azepi nes of the general
formula | [err] mhereln each of the_synbols [err] and R4 denotes hydrogen
or |lower alkyl, [err] represents hydrogen, |ower alkyl,, higher alkyll,
loyer al kenyl,, lower alkinyl , cycloapkgbigsgeycl o- -al kenyl having in each
case 3 to 7 ring menmbers or represents cycloalkyl-lomer al kyl,

hydr oxy-| ower .al kyl , ami no-Lower al kyl, nono-| ower aIkyIanlno | oner al kyl,
di -1 owner alkyranino-lomer'alkyl,'carboxy | oner al kyl, |ower carboal koxy

-l ower al kyl, carbanoyl -1 ower al kyl . .nono-I|ower alkylcarbanDyI-Iomer

al-kyl, Hph-l.ower  al kyl, |ower al kanoyl -1 ower al kyl or HphCO Lower al kyl
Ph denotes 1, 2-phenyl ene whi ch can be substituted by not nore than 2
substituents belonging to the group conprising | ower -al kyl, lower alkoxy,

| ower al kyl t hi.-o, hal ogen and tri - -2- fluoronethyl, CnH2n represents
Lower al kyl ene which separ- ates the two nitrogen atonms by 2 or 3 carbon
atons, .and R5 denotes hydrogen, Lower alLkyL, carboxyl, Lower carboal koxy,
hydroxy Lower - al kyl-, am no- Lower al kyl, nono- Lower aIkyLanino- Lower al kyl
or di-Lower akaLaninofLOMEr aLkyl ; the Lower alLkoxycarbonyl, Lower '

al kanoyl, hi gher alLkanoyl, adamantoyL, carbanoyl, nono-Lower al-kyl carbanoyL
or di-Lower aLkyl car-. banoyl derivatives or cycl oaLkyl carbonyL derivatives
having 3 to 7 'ring nmenbers or HphCO derivatives, the 2-N-oxides, the

2-1 ower al kyl or 2- Hph- Lower al kyl quaternary ammoni um derivatives and
salLts thereof, Eeﬁhekhxpyhesaesahhsahhxeusahke saP%%ce@ktho¢C&ﬂ%19r

bases. A Lomer al rou err] [or a grou resent in a
substituted 1, 2- phen?[éﬁé'P igp Bﬁén?baﬂpﬁcﬁédﬂéaE ﬁ§’m&$é$é°aEL met hyL,

but is also ethyl, n-propyL, cBnkdtinkngNtRe8kYkompoldfyy! . n-heptyl, iso-
The invention relates to new 1,3,4 14b-tetrahydro-
ZH 10H-pyrazino[1 Z-aprrroLotZ 1=c1-[1 4]benzod1azep1nes of
the general formula I -

m

wherein each of the symbols R4, R3 and Rz denotes hydrogen

or lower alkyl, Rq represents hydrogen, lower alkyl, higher
alkyl, Llower éLkenyL, Lower'alkinxl, cycloalkyl or cyclo-
‘alkenyl. having in each case 3 to 7 ring members or represents
cycloalkyl=Llower alkyl, hydroxy=lower alkyl, amino~lower alkyl,
_moho-Louer alkylamino-Lower alkyl, di-lower alkylamino-Lower
alkyl, carboxy=lower alkyl, Louef carboalkoxy=~lower alkyl,
carbamoyl-lower alkyl, mono-lower alkylcarbamoyl=-lower alkyl,
Hph=Llower alkyl, Lower alkanoyl-Lower alkyl or HphCO=Llower
alkyl, Ph denotes 1)2-phenylene which can bé substituted by
not more than 2 substituents belonging to the group comprising
Lower alkyl, Lower alkoxy, lower alkylthio, halogen and tri-



proByI, *Sobutyl, i sopentyL, isohexyl or isoheptylL, for ex- anplLe
‘2-imet hyl propyl or 3-nethyLbutyL. A higher aLkyL group R2 is, for exanplLe,
n-octyl, n-decylL, n-dodecyL, n-hexa- decyL or n-octadecyt. A Lower alLkenyl

or Lower alkinyL group R2 is prefer- ably a group of this type in which the

mul tiple bond is separ- ated fromthe nitrogen atom by at Least two carbon
atons, for exanplLe aILyL, 2- butepyk, 3- butenyl or 3-nethyl -2-butenyL; or

propar gyl , 2: utln 3- i nyL res Loal k cIoaIkenyL
b B Poat ko CHBLAVEsRRLe BnBap ReeEERRaFR! J§vEr, 3LV EERg MhnsL; $ep8
preferably cytées- tpeopyh nwycbgpanaybmscpslahexyﬁ oarbynLahepsyLand Rs

2-cyclL - 3 t L
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cyclopentyLn%YﬁV?be eyeroag ryaeenyno-bpnyareknyomepnatkyweraﬁﬂ ulemmep-

aLkyL, nono- Lgyef akaLaakne1LQwﬁerahkvytaﬂhnbowe&ealBxkimknehboweueakaL
carboxy-1ower al kyL, carb &gxz r al k car anﬁx ower al
FeAIR grxag

mono- Lower a?kwwbamz kangy zohéphark arﬁanﬁyﬁmeaﬁewl:
al kyl or LomearnhkaﬁbylmhnueloaékyhtgyOUprllmbsLpbefeﬁabbyea gnLeypcakr-this

type mhereln ef sep f; he.ring
nitrogen atob E§ygt ég§€£g car Bon ig%gkfg%agkgﬂﬁ? Q ?hﬁ Fé&gethﬁr1ng
2- hydroxy- p¥op9!7?, Pt“&nﬂﬁ@bcnyl°P2Hah¢ﬁoppopyht1VgsneﬁhyLanNnerHyb, 2-

met hyLam no Vd h nget By linh 2 L D
2 dli Mot Iyl ant Ry e upY ATk PR IREbrnary pmpnin

2- dlethy|an1ﬁsb?$5§vve2 Eaﬁbﬁiyéﬁhyherz9éarBékyﬁﬂéb}v tteeapsaﬁépﬁé*yethyL,

3 cargonetrouﬁa$oaykatt2 caﬁFneabaayebhybasascﬁrFoetBoxyp{Opzll
car banoyl et hy ar banoy nonet hyl car banoyl et hy
2- nDnonethyIcarbanDyE [ Buer agﬁﬁpnﬂfﬂyngﬂbaﬁayLBBhyFA' X and/or a

2- dyne;hylcagbanpybﬁrowyk tipacpbyhenethyLa QuheeﬁyukﬂﬁopyZthenyLene Ph
P opL oy SAEYbnehy BT ABROPKLREREY sk ChyduRy XY RLERIN , ObutR ORI YL

car bonet hoxynmet car neth r, “car anD F ne
nDnonethyIcasbhnbylnﬁphybyldlnebth¢arbanﬁytnébhyrheuyéﬁenyhnnth}b iso-

1, 2-phenyl engn.pagi caks BBy ) LL NesBPERYL 1LOWEbhRKY Y Lor isoheptyl, for ex-
ample'Z-methprropyl or 3-methylbutyl. A higher alkyl group
Ry is, for example, n=octyl, n-decyl, n-dodecyl, n—-hexa-
decyl or n-octadecyl.

A Llower alkenyl or Lower alkinyl group Rz.is prefer-
ably a group of this type in which the multiple bond is separ-
ated from the nitrogen atom by at least two carbon atoms, for
example allyl, 2-butenyl, 3-butenyl or 3-methyl-2-butenyl; or
pfopargyl; 2=butinyl or 3-butinyl, respectively. '

A cycloalkyl, cycloalkenyl or cycloalkyl-lLower alkyl
gfoup Ry containing 3 to 7 rihg members is preferably cyclo-~
propyl, cyclopentyl, cyclohexyl of.cycloheptyt; 2=cyclopen=-

'tenyl, 3-cyclopentenyl, 2=cyclohexenyl or 3=-cyclohexenyl; or
cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl, cyclo-
butylethyl, cyclopentylmethyl or cyclopentylethyl.

A hydroxy=-Lower alkyl, amino-lower alkyl, mono-Lower
alkylamino=lower akal, di-lower alkylamino=lower alkyl,
carboxy=-Lower alkyl, carboalkoxy-lLower alkyl, carbamoyl—-Llower
alkyl, mono~lower alkylcarbamoyl=lower alkyl, di-Lower alkyl=
carbamoyl-lower alkyl or Lower alkanoyl-lower alkyl group R
is preferably a group of this type wherein the hetero—-atoms



or BendeL | ower alLkyl - group (that is to say Hph-Lower al kyL or thCI>Iomer(:}§
Jalkyl group) R2 is preferably unsubstituted or nonosubstituted in the :
benzene ring-by one of the substi- tuents nentioned, for exanple nethyl or

et hyl ; met hoxy, eth- oxy or isopropoxy; nethylthio or ethylthio; or

fluorine, chLorine, brom ne or tr|fluoronethyl A | ower alLkyl ene group

CnH2n is especialLly ethyl- ene “bdt~is also 1,2- propyl ene, 1, 3- propylene

- 1,2- butyl enecplo8- bwtukeneeaaratedbwtnhemae A1agrhetkegeh %E%QX%ygﬁQUp or a
hyafbxy Lowe al kyl

o T | onr LaRRST 8ne RELPE, R SRR Ry £y BUARPLE: BT e dRPaYETRELy 2IRRHrSS
nmet hoxy or carbpethoRyasinaehhdlox2ramivbp rapyhon2t-helt hytamd norehigtl,a2=no, .

di met hyl ani L | T
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and/or RS depphgpt, hzda@éynytam¢ﬁoakk &L,aQLBQTBQW§Etﬂ&KYLZQEa?BBbeQ&E
aLkyLam no- Lower al ky hese gerlva i vés are thus am des or esters

are derived fT&RT BMEFhBFVﬁtQH érFﬂﬁﬁPPGtBP*Z?GPB&FPpﬁaFP6bQG¢&§*YFGPYLr

exanplLe acetZecapboptbuxgpbubymycz-pavabmeytethy4- decamrbiatoydlrGblyilG,
hexahydrobenzobcn%e

nononethylcarban1c gﬁgg? Fca §O¥¥|IC 8@gH?Fé&ﬁ%ghP£%8P°3ﬁ8€ﬁ§V&arban1c

acid or carbéndmmathﬂlcbehampzlathdl,t3Pdemetbymc)rbaupympr@pvd) academvl-
halogeno- begepyg asldget 08 rbb9Y) 185 pRbpHBNGTLTHEY] SLoRBRAKNSBNEE,A! k!

quaternary derivatives are prefe y de Y 60np8u ornmul a
| in which RRFi3~ hnérﬁyupagentana FﬁrhﬁWMHeéhV}rtHerhpﬂﬁégeﬁyaﬁéhvﬂn t he

2-position hasrbseehsupﬁbthylgdcbybaua9mmemayLgrﬁua%metigeca$b@ﬁ%thethyL,

quaternary c aci ion'salts are preferably those of
t her apeut i ca FB géEF gewag mFBFYixaﬁpEéeGV LtpgEhYLicds nentioned later in

the text. Conpounds nf1;bepﬁehymbael radiica Lhatie o2 edkbpk¥nyy-QdReirn allRy L
radi cal R agp(ggnggyaLﬁguLQrglﬁgktar%%%h(%ﬂat is to say Hph-lower atkyl
or HphCO-lower alkyl group) Ry is preferably unsubstituted
or .monosubstituted in the benzene ring .by one of the substi-~
tuents mentioned, for example methyl or ethyL{ methoxy, eth-
OXy or isopropbiy; methylthio or ethylthio; or fluorine,
chlorine, bromine or trifluoromethyl.
| A lower alkylene group C,Hy, is especially ethyl-
ene but is also 1,2=-propylene, 1,3=propylene, 1,2—butyLene,
1,3-butylene or 2,3-butylene, |
A carbo~lower alkoxy group or a hydroxy=Lower alkyl,
amino~lower alkyl, mono-lower alkylamino-lower alkyl or di-
lower alkylamino-Lower alkyl group Rg is preferably carbo-
methoxy or carboethoxy or a hydroxymethyl, aminomethyt,-mono-
methylamino, dimethylaminomethyl, monoethylaminomethyl or di-
ethylaminomethyl group. '
_ The said acyl derivatives of compounds of the formula
I are either derived from compounds in which R, denotes hydro-
gen or from those in which Ry and/or Rg denotes hydroxy-
lower alkyl, amino-lLower alkyl or mono=LlLower alkylamino-LlLower
alkyl. These derivatives are thus amides or esters which are
derived from lower or higher aliphatic or cycloaliphatic
acids, for example acetic, propionic,,butyric, pivalic,



'l oner al kyl eneam nes, norpholine, piperazine, pyrid- ine or |ower alkyL
~derivatives of the said cyclic bases; or alkali nmetal or alkaline earth
nmet al hydroxides In the organic radicals or conpounds nentioned above or
subsequently, 'the term "l ower" defines those having not nore than 7,
"preferably up to 4 and primarl # £ or 2 carbon atons. The term' hlgher

defines radi galkan@c gBQHGQ%chaégqgh JHB&@%:&Rre%Sf%Wé%a%éytégibdQ%QQQﬂ

at . Tricycli.c benzo i azepi né derivatives which
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and whi ch ha\\ienaeith9mQBlr|b|a|m3lcn@ra(at'tltehy\A.&raQ-HéfﬂﬁWn afcﬁQimoU ZarRn8t acid;
3, 984, 562. ngare npound &3 to th |nvent|on

differ quite §0 §t§nPFéPVy%P§"FH§|rS§§ ucPﬂﬂé1fte %o hatogeno-"

pi perazi no-| beezodkkawdys.radi cal and an unsaturated pyrrole ring) but also
e ol e 3k MoxlARCATP A4S AfI® dTERAAL B P A Uab! e
phar macol ogi-cal properti es, an ant ve actlon But*’a1 so an
anal gesi c, anpahpsnamyndeanda&nmeserameommguea'azbdm dmrwmlsef rpm‘op‘@mtnoemdrsan

be demonstrabgdehd 3@l al €Sk WRHEHERIDHY WlenG, mm'nsvan%uqh\ iEhCe.
rats, guinea plgs and apes, as the test fobjects. T e new conpounds can' be

admini s- ter 88WothRe8dtaRpRAI StoM dnatthy pﬁ&ﬂéﬁﬁ@réPFybeGPeF@P§5P}Uted

b5 orall y% Bybéttjhalﬂﬁeﬁ%hygrlo(lb%aveﬂ;hlﬁs|ay\1‘brnsl ][otrerqnertletme@LIcmtw‘onnww_e,
means o | apsul e n the formof _suspensi Qns con

s?arch or aq 86§ ggl&tanga ﬁea&SSQ'GJEJaSéH 53 p i'n %ﬁ%&iﬁﬁ‘<§¥1y

approxi mat el ys@ble acids) i legadate oifeftdrealalcy dapme(nxnrmtedl W ak.e05 itro thee

(sic) mg/kaldgye, esE%ﬁg%hhﬁsagQrQﬁe”ﬁ%@h%t% 3 E%1Qh5hEQ@kQ’% E@g ?@oup

depr essive properti raising cIon
anal gesi a. | fint he radiceysRemandd ocoRgodiss dﬁFMhéaﬂﬂveNﬂﬁdnsam@

ad”‘n'Steredbb!eEthfO?GkoExaﬁHQQUSa&QBHtat'%%%oarahhl Qe &QHLQ%W@#‘NvﬁﬁdL
to groups of at leasf 10 nale micé, and O. I gnidine 1s intubated

to them 30 nPMings., Lpuer ﬂﬁ$énefeaﬂﬂﬂﬁﬁesm°§9?8qdﬁﬁkgHdPedﬁédﬂQJ pyrid=
p- benzoqui nohReabe iLBwedt adkiynt depaiiatdweal lof ithleo sai®d @icHlcS bases; or

aLkaL1 metal or alkaline earth metal hydroxides.

bas®s as® for exanple, ammoni a, nono-, di- or tri-lower alkyl- am nes, C%i/

In the organic radicals or compounds ment1oned above
or subsequently, ‘the term "lower"™ defines those having not
more than 7, preferably up to 4 and primarily 1 or 2 carbon

~ atoms. The tenm "higher" defines radicals or compounds having
8 to 20, preferably 8 to 16, carbon atoms.

Tricyclic benzodiazepine derivatives uh1ch contain a
piperazino~lower alkanoyl radical as well as a saturated pyrro=
lidine ring and which have a tranquillising action were known
from U.S. Patent 3,984,562, cOmpared'uith these, the compounds
according to the invention differ.quite substantially in their
structure (tetracyclic, no piperazino=-lower alkanoyl radical and
an unsaturated pyrrole ring) but also in respect of their action.

The compounds of the invention exhibit valuable
pharmacotogical properties, primarily an antidepressive action,
but also an analgesic, antihistamine and antiserotonergic
action. These properties can be demonstrated in animal tests,
preferably using mammals, such as mice, raté, guinea pigs and
apes, as the test objects. The new compounds.can be adminis~-
tered to these animals enterally or parenterally, preferably



and’the Runmber of writhing animals is determined 5 - 15 minutes after the (Ea
‘infection. Every animal not withing is designated favourable, and the

ED50 val ue for the combination of the active conpound tested and cl oni di ne

i s determ ned by t he Berkson logit method fromthe nunber of aninals

reacting favourably. The said anal gesic effects can be denonstrated sim]l -

arly by the phenyl -p-benzoquineng withing test. |In this test, groups of

I 10 h d of |
Tt orioer ¢ ooBRRFyY SRUbEGeYRebBL roTBRYALeBhub T HB i RgR Rontatly,
phenyl - p- benioqueneMQLEnbvamepGS|b@neanby1nihsapauﬁss ofr vini tthiend oami wel s
I s once nDresggﬁﬁﬁg\B gBE@E1ﬁ1n 13 ¢QlrRHt 6% aﬁﬂ@oﬁ@esEQ#§45H§ fo&hEh%ose

ani mal s not etermned by the Berkson | ogit
t he antlhlstaﬁFHecﬂPobérP1é§16aﬂ beneenﬁﬁsmsﬁpafea1mﬁt@#vr8 -y ﬁwe199twad

of Chasin etggldayy Beweeabep1aﬁarokqast@l 74), 05HegpgeRAL@S Of md /%Ql/Idaly,ce
formul ati on are |ncg§a ed befqre .

and h eni in the_course of
whi ch endogefiBBgc32 §n8§P58x9PF5ﬁ6§pﬁ;betlsofg Qi a/dpy . hoﬁ§§eﬁaﬁés are
t hen i ncubat ddpwetb i@ propemtlias kiant del demoins teaderd ot adicievdlye rtafg ing

- synthesis Ofcﬁthﬁﬁﬁkhcaﬁg%gg§ﬁge "?ﬂOQBQEDQ%E% sgﬁgimp&%%eQ%rgou%d%a%%'ed
out in the presence or f est co n concentr tions between
0.01 -6- &hd loventdponmeires adeing ssepedyda. tlhfe tfloe ms wifs tammieo use stodai=~i s

active, the BighanbpgLagt b¥atiheRapkr éh%nQQmel%ke F6ebase s St MYahit ed. The

conpounds of the i nvention can accor used as anti depressives,
anal gesi ¢ an#9 aﬂ?#ﬁlQﬂﬁﬁvné“#opnﬁlmgdﬁsoﬁ§ clon igiasplic iimtuka tiede donamemor

handl i ng of nanhahudeereaseens Aﬁke@aene%1andker alhsrabok@oadlbm@mst-They
can, therefore, also B ge qs i nternmed ate .produ

o nar ot | on BYO8RRBAUIAPTRL R BIBELes (THERAPErBPRE S, HAZS. ThsgRcIma)s -
active fornubati ohe. anbEerbeduedmpdugdSnameLkhdsede&e&hanhmrBuka15 wHaluties

each of the §¥gb9|§hLerﬂLe%@q kerrkvde9°%%%mgid ur1%%1ng is designated .
favourable, and thg EDgg value for the combination of the
active compound tested and clonidine is determined-by the
Berkson Logit method from the number of animals reacting
favourably.

The said analgesic effects can be demonstrated simil-
arly by the phenyl=-p-benzoquinone writhing test. 1In this
test, groups of at least 10 male mice receive the compound of
the invention orally or intfaperitoneally, and 50 minutes
Later receive 3.75 mg/kg of phenyL-p-bénzoquinohe intra-
peritoneally. The number of writhing animals is once more
determined after 5 - 15 minutes, and the ED value for the
animals not ur1th1ng is determined by the Berkson logit
method.

Finally, the antihistamine properties can be demon- -
strated in vitro by the method of Chasin et al., J. Neurochenm.
22, 1031 (1974). Homogenates of a cell=-free formulation are
incubated beforehand with 3H—adenine, in the course of

3_adenosine triphosphate is formed. The

which endogenous
homogenates are then incubated with 50 micromolar histamine,
in order to activate the synthesis of 3H-cycLic adenosine -
monophosphate. This procedure is carried out in the presence

or absence of the test compodnd, concentrations between 0.01



rep?esenfs hydr ogen, |ower al kyl, |ower al kenyl, |ower alklnyl

"hydr oxy- | ower al kyl, cycloal kyl or cycloalkyl-lomer al kyl haV|ng in each
case 3 to 7 ring carbon atons, Ph denotes 1,2- phenyl ene, (Lower.

al kyl ).-1, 2- phenyl ene, (I ower al koxy)-1,2- phenyl ene, (| ower

al kyl t hi o) - 1, 2- phenyl ene, (hal ogen)-1, 2- phenyl ene or
(trifluoromethyl)-1,2-phenyl ene, én=i s an integer off 2 or 3 and R5 denotes
hydrogen | o y X k ir..l ower ano

adarant oyL (gﬁg)%éal“b9 °n¥q £ be 108" e %Jlkylcgsbéﬁﬁ s“bé%gmqﬁe%eSted
“al kyl car banoyk epthhcotder hvattamese zcrtnmartdes of- [tbwemdainly\tlater-cyclase
2- Hph- Lower gkyrhnggg@nary derivatives and their therapeutically usable
acid addition sa ounds which shoul d be singled out particularly are
t hose of the generaITPSrﬁﬂF&°PFdFePf]tﬂﬁeﬂ@ﬂﬁ"ﬁe°&eﬁ@@e§°ﬁ?dﬂd@@d? Ibswer

al kyl, Iomeruabheaxlankeuabrakkhnih, Anangex%-ilcownid akhltyhi@tamine formuL-
.Fepresent

l-oal kyl -1
ﬁzgrggeny hagﬁegﬂg ¥Pr|%xaﬁﬁéﬁefﬁyLheaﬁ%egﬁgﬁpttﬁ@r&ﬁ@?ﬁ’&&lP& J@ﬁﬁ@é aci d
addi tion saldepr€bspoundsmmbwaﬁnaseapd#bwcaﬂ&mkg1prebeﬁnedoame t They can,7-
Of ihe Genet ghef@tHNka btohNBECkRp T8, daALCS rlehhied e Broa el Yl Yhe

hydr oxyal kyl havin each carbon atons

(i

cyclopropylnerﬁyPraanQn[efrpthepryééﬁﬁblﬁlGGPdUWﬁé'oﬂnthmﬁﬂwgtamr@ﬁ@ﬁ@b&p' :

in the 7-posibp9eaL@Pdakhhsive ¥BenaARGYLLARL! Y usable acid addition salts.
The conpounds of the_invention can be prepared by nethods which are in

t hensel ves known, pr8f§f$5f§db§°ﬂ88ﬂeﬁﬁgaé*c&ﬁﬁé&n&@ (tdiec Fogmuilize Igwhergin

forgula I:I éeen}ﬁmhehelaymbﬁQ|Ok§§ Fgwehdah?ybemefe@omgq*%gbﬂwemzalkylene
or I OXO-1 ower a ne C se ra nittro
O bon ot o FERACFEREA: BHAESaeRe” LoRaEr 8l kpbot HEven BIKenshm davEraAL By Lo

t he n|trogenhgﬂoauyandu¥rremkesenhscmnakaWOohydwmgehLavaﬁnoamrhydm@gen and
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phenylene, (Lower alkyid)=1,2=-phenylene, (lLower alkoxy)=-1,2-
phenylene, (lLower alkylthio)=1,2=-phenylene, (haLogen)-1,2-'
phenylene or (trifluoromethyl)=1,2-phenylene, n is an integer
of 2 or 3 and Rg denotes hydrogen, lower alkyl or hydroxy=-
Lower alkyl, their lower alkanoyl, adamantoyl (sfc),-carbam-
oyl, mono-lower alkylcarbamoyl, di-lower alkylcarbamoyl or
HphCO derivatives, 2=-N-oxides, 2-lower alkyl or 2=Hph=Llower
alkyl quaternary derivatives and their therapeutically usable
acid addition salts. '

Compounds which should be singled out particularly are

those of the general formula II

w

wherein Ry denotes hydrbgen, lower alkyl, Lower alkenyl,
Lower alkinyl, hydroxy-Lower alkyl or cycloalkyl=lower alkyl
having 3 to 7 ring members, and Ry repfesénts hydrogen,
halogen or trifluoromethyl, and their therapeutically usable
acid addition salts.

Compounds which are particularly preferred are those



Y,'hnd, %f desired, by converting a resulting conpound of the formula | - (}Eﬂ
into anot her conpound according to the inven- tion. The reduction of the

said Lactans of the fornmula Ill is preferably carried out by nmeans of

sinpl e hydrides or com plex Iight netaL hydrides, such as boranes or

al ane, primar--ily by nmeans of alkali netal alum nium hydrides or alkali

nmetal |ower al koxy hydrides, for?exanpl e |ithium al um ni um hydride, sodium

tri-t.-butoxyal ge nheRe hyer kdemetasedl umebesnZRgEaeﬁweEhgw}tatLEnkehym,
ods

hyhrlde (SIC% The startlng materi als can
described foftkhRY} RRoKIBAXYBLkES B?VégglFPugPF téGSFn“Ph§° afffreen Thus
t he start|ngaﬂaheglaksdsaatbe pyepabedpbyméeapl, ang a9prepreabateonmoumds

attached 1o se ob; tPLIELFE PP RERKERL L e KB PERR 180, ROl kOB e
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ethyl tosyl oxy- acetate, diethyl oxalate or nal onate, oxalic acid hem ethyl
ester-chloride, oxalyl bischloride or nalonic anhydride. The said
precursors, correspondlnd%to‘khe formula I'll, of the starting materials can
be obtai ned anal ogously to (L_E_a cRs Ed. Sc 24, Fasc. 3, page 276 or as
illustrated in the exanp eé i desirabl e or necessary, the resulting
com pounds of the invent'hgn can converted into one anoger by nethods
which are in thensel ves kn —hus, for ex- anple, resulting conpounds of
the formula I in which R2 dgnot e rogen and/or R5 represents am no-| ower
al kyl or nono-Lower al kyl anXTo=®%on®g al kyl, or their alkali nmetal salts,

for exanple sodiumsalts, can be converted into the corresponding

\-substituted g?e n QdﬁenotLQt?o&Q? g%ﬁt?ene, monooxo~-lower alkylene or

dioxo-lower alkylene which separates the two nitrogen atonms

. by 2 or 3 carbon atoms and in which oxo is attached to the
carbon atom adjacent to the nitrogen atom, and Y represents
oxo, two hydrogen atoms or hydrogen and lower alkyl, subject
to the provﬁso thét at least one oxo group is present in X or
Y, and, if desired, by converting a resulting compound of
the formula I into another compound according to the inven-
tion. _

The reduction of the said lLactams of the formula III
is preferably carried out by means of simple hydrides.or com=
plex Light metal hydrides, such as boranes or alane, primar- '
ily by méans of atkali metal aluminium hydrides or alkali _
metal lower alkoxy hydrides, for example Llithium aluminium
‘hydride, sodium tri-t.-butoxyaluminium hydride or sodium
bos=2-methoxyethoxy)=aluminium hydride (sic).

The starting materials can be prepared by the methods
described for their known analogues or as illustrated in the
examples. | |

Thus the starting materials can be prepared by react-
ing appropriate compounds of the formula III in which X
denotes two hydrogen atoms each of which is attached to a



nary am®ni um deri vati ves by being reacted with reactive esters of
‘'unsubstituted or appropriatelLy substituted ali- phatic or araliphatic

al cohol s, such as nethanol, ethanol, aLlyl alcohol, propargyl al cohol or
benzyl al cohoL, depend- ing on the nol ar amount of the al kyl ati ng agent
used. The reactive esters are obtained by esterifying the alcohols with
strong inorganic or organic acid$ 'prinarily with a hydrogen halide acid,
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exanpl e thosg pig" Mdinpll CTgrr] denotes | ower al kenyl.., [ower alkinyl or

cycl oal kenyl, can be ogen- ated as descri bed above by neans of
catal ytically activat d ity disogtas | mbie (emestssarcaths stepel tio sy

into amide (GRAAEDWY HTHRHIE idh rmPtHé”'gch\H”HaJHmirHtéb Qin@mwm.ate
primry or Si’ ondatryé#a r}ﬁ or cain b monvertse nt o th corrgspondi ng
al cohol s by PXJMENGFSHMM ChofN % x "Ll sfkvs Wres, ThYE, Sept
l'ithi um al umampl@,hydsivdeeing compounds of the formula I in which R2
denotes hydrogen and/or Rs represents amino-lower alkyl
or mono~lLower alkylamino-lower alkyl, or their alkali metal
salts, for example sodium salts, can be converted into the
corresponding N-substituted compounds or into the quater-
nary ammonium derivatives by being reacted with reactive
esters of unsubstituted.or appropriately. substituted ali-
phatic or araliphatic alcohols, such as methanol, ethanol,
allyl alcohol, propargyl alcohol or benzylL alcohol, depend-
ing on the molar amount of the alkylating agent used. The
reactive esters are obtained by esterifying the alcohols
with strong inorganic or organic acids, primarily with a .
'hydrogen halide acid, for example hydrochloric, hydro-
bromic or hydriodic acid, sulfuric acid or an aromatic sul=
fonic acid, for example p-toluenesulfonic acid, or m=bromo-
benzenesulfonic acid.

Conversely, the resulting N-alkylated compounds can
be converted into N-unsubstituted compounds, for example by
catalytic hydrogenolysis of N=-benzyl compounds. If N-Llower
alkyl, N-lLower alkenyl or N=(CHp=Hph) derivatives are reacted
with lower alkyl halogenoformates, for example ethyl chloro-
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. (carbamoyl) compounds by reacting with ammonia or appropriate

primary or secondary amines, or can be converted into the
corresponding alcohols by reduction with complex Light metal
hydrides, for example Lithium aluminium hydride.

Resulting compounds of the formula I wherein R3'andlor
R4 denotes hydrogen can be converted into the corresponding
Lower alkyl derivatives by metallisatijon with reactive organo-'
metallic derjvatives, for example n=butyllithium or Lithium
diisopropylamide, and reaction with reactive esters of Llower
alkanols, . |

Compounds of the formula I wherein Rs denotes hydrogen
can be converted into the corresponding 12-acyl derivatives,
for . example by acylation with corresponding derivatives of
HO=X=OH wherein X has the meanfng indicated above (analogously
to the preparation of a starting material of the formula I1I),
or by being reacted first with a tbihalogenoacetyl halide and:
then with an alkali metal Lower alkoxide. Resulting 12=carbo-
alkoxy, 12=carboalkoxy=carbonyl or 12-hydroxymethyl deriv-
atives can be hydfplysed in accordance with the methods indic~-
ated above and/or can be reduced by means of the above-
mentioned simple hydrides or complex Light metal hydrides to
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ponding free bases, for exanple by treatnent with a fairly strong base, H3
‘'such as a netal hydroxi de or ammoni um hydroxi de, a basic salt or a cation
exchanger, for exanple by neans of an al kali netal hydroxide or carbonate.
Exanpl es of acids which produce therapeutically usable acid addition salts

are inorgani c acids, such as a hydrogen halide acid, for exanple

hydrochlori c or hydrobronic acid0or sul furic, phosphoric, nitric or

pechloric agige @r 12-a3RhG 1CHEShyHIOKyd% thlyIlPRAL 1@ Q2 Ay QIRIKyS SAAXY | i
or Sul fonic acids, for exangle form c, acetic, propionic, succinic,,

glycol lic, LSGMPEUNSy| i @esultingytiertiagry, ind troges compaygdse in which Ry
hyﬂr gxymal eibes mmtumwl,ro@b?nwlaace’hi Q,onbelrmaidc,iné’marfihmbemz-@xa,deant heani | i c,
4- hydr oxy- i al i i.c, (4-aminosalicylic,. panpic, ni.cotinic, .

et hanesul f oSt nP&EnBYCBERNg, R MY InPEEDe LR Ser ST @ Foatiy esdsd i,
hal ogenobenzenredulakontioae rt plewrartdsnofigniac,i dsapit Ipelrdreeszol ifcoraied,d,s flofrarex-i ¢
.or cycl ohexyhguh taperadetdc A i@SoR lﬂué-(éih%%'tr%geg%%_?&o%%' 62 1Y, YriFeabt

exanpl e the picrates, can al so be use 1e purification 4f "free basés.
The bases ar @tc8fiveetal irRES tiedPeratiure usidasdihes Latd efep-oraradt @ mpreramd

the bases areukieBeupt @d f100Pct e ingl dF.LuBRC AYHP ogfent R relxdeR @) Lkt iRShi ps
‘between t he new. co ounds in thq free form.and in the formof their saglts,
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under st ood, awider nEnofthdensasandhientreaded ons mu sas breaRirtg.ed foudprraoe- at e,
al so the cor ndi | t fr o 0 - Resul ting rm xtur f
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separ at ed i neyof de oNgdioixddalt fiogorher 4 hisy cistehods ewitiesls iaed i rl ontge realotdon
known, for exapelke by fractional distillation, crystallis- ation and/or
chromat ography. Racem c products can be re- solved into the optical

anti podes, for exanpFdngy epdhs: icogronsids @fadther dmivestdione catbdearmbs, for

exanpl e by feaghednahn ehgstalrn o3t ifpReObalsad @r Qs kallalkl.r atfhe rE¥RILting
reacti ons negtlongd above are carri hods which .are in

d t b t : .
{hensel ves KAGRA. DRA S R8Ny P8 EADY ¢St eabIdtos the FOrTatPONding Al pddi=

di |l uents whi thoar eailhgr preferably by means of acids which produce thera-
peutically usable acid addition salts or by means of anion
exchangers. Resulting salts can be converted into the corres-
ponding free bases, for example by'treatment with a fairly
strong base, such as a metal hydroxide or ammonium hydroxide;
a basic salt or a cation exchanger, for example by means of
an alkali mefaL hydroxide or carbonate. - Examples of acids
which produce therapeutically usable acid addition salts are
inorganic acids, such as a hydrogen halide acid, for example
hydrochloric or hydrobromic acid, or sulfuric, phosphoric,
nitric or perchloric acid; or organic acids, such as aliphatic
or aromatic carboxylic or sulfonic acids, for example formic,
acetic, propionic, succinic, glycollic, laétic, malic, tar-
taric, citric, maleic, fumaric, hydroxymaleic, pyruvic,
phenylacetic, benzoic, 4=-aminobenzoic, anthranilic, 4-hydroxy-
benzoic, salicylic, 4=~aminosalicylic, pamoic, nicotinic,
methanesulfdnic, ethanesulfonic, hydroxyethanesulfonic,
ethylenesulfonic, halogenobenzenesulfonic, toluenesulfonic,
naphthalenesulfonic, sulfanilic or cyclohexylsulfamic acid;
or ascorbic acid. These salts or others, for example the
picrates, can also be used in the purification of free bases.



t owdrds ®he reactants and dissolve the latter, catal ysts, condensation (}£§
*‘agents or other agents nentioned above and/or in an inert atnosphere, with
cooling, at roomtenperature or at elevated tenperatures, preferably at

t he-boiling point of the solvent used, and under normal or el evated

pressure. The invention also relates to nodifications of the present

process in which an i nt er medi at e~ ptbduct obt ai ned at any stage of the
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ef fective antweaniigi hif aanprepsidteanzbsootkee heorreosponding saths or free.
exci pients suid@dgnd®r enteral or parenteral admnistration. It is

preferable to use tablets or gel atine capsules containing the active com
pound together with d?§tehtEngbixeynep| ef| heewees ﬂExf?B%%uneanefSDQSF‘

'm_aln_nltolt forﬁ‘{“ 106 ¢ L%ﬂsehanﬂut&pmt:ﬁéycx Ngo BNW, Iabﬁlsanéspafsfeelen’pbe
silica, talc,_stear acid or salts ere suc ma [ or cal cium
stearate, amﬁhﬁ 4 vy %%b|b%%F§T§CEX m?gﬁ?% Q?%ﬁlaf y‘BoﬁggTﬁngﬁﬁers,
for ex- anpldunagnesquneﬂamptanasf#acajenastaish1pasthongebayéneLL1s-
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dyestuffs, flavourlng subst ances and sweet eners. jectable formul ati ons
are pref er abl 57 SR bhi tahiRRRE e AT oPE BTtEGSb%ﬁ§$ons and suppositories

are primarily fatty erp¢ ste#6t PénSuhdetiioned above are carried out by
' methods which are in themselves known, in the presence or
absence of diluents, preferably in diluents which are inert
towards the reactants and dissolve the Latfer, catalysts,
condensation agents or other agents mentioned above and/or in
an inert atmosphere, with cooling, at room temperature or at
.elevated temperatures, preferably at the boiling point of
the solvent used, and under normal or elevated pressure.
The invention also relates to modifications of the
- present process in which an intermediate product obtained at
any stage of the process is used as the starting material
and the remaining process stages are carried out, or the pro-
cess is discontinued at any stage, or a starting material is
formed under the reaction conditions or a starting material
js used in the form of a salt or optically pure antipodes.
In the process of the present invention, it is advan-
tageous to use starting materials which result in the com-
pounds described initially as particularly vaLuabLe, parti-
cularly those of the formula 1I.
The pharmacologically usable compounds of the pres-
ent invention can be used for the preparation of pharmaceutical



si ofts.. THe pharmacol ogi cal fornul ations can be sterilised and/or can
*cohtain auxiliary substances, for exanple preserv- atives, stabilisers,
wetting agents and/or emulsifiers, solu- bilisers, salts for regulating the
osnotic pressure and/ or buffers The present pharmaceutical fornulations,
which, if desired, can contain rther pharmacol ogi cal Iy val uabl e sub-
stances, are prepared in a nanné which is in itself known, for exanple by
means of confemmudaali omsxrcrmgrtagrnamml ani ref fere ttidel amocoett iafy yhreocastsioee, and

coltai n fromsghgteranf&e @ nafioUlo e fied,n Xugacrht o M AN 1 %10

about 50 X the acti subsfance I OM/serve to
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and the datays@l 2bn@tis0 oraar;fe&a&rﬁep%rab%uméswog&ta1nl4mlge&$.eotawweseom-
defined, evaporatjon of solve n daa carried out und reduced pressure, for

exanple at b Pﬂééntﬁﬁﬁﬁdffnﬂﬂ ugit syod afmea P ea hAcE 9sexplent rase,
1- nol ar di bocane isogtaet,r alay:dnafour,arsoarbd tol,- ckl luladadednidy o YU O ndf

12.8 g of 2- F§L?¥%ff 4d#%4oe§ §b1e1%ql1tetr%%édro %E %Q@- ra an[I Rﬁtrr
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mxture is evaporated a residue is taken up I N
aqueous sodi arwr#ydr'aﬂméw@r @tliugi niamg stidd cate, tsl;rae'c.hs p@sttreactseedamrm :

met hyl ene chk%gdeaﬂhe ﬁl)éitfhgrflfcellﬂ.u(lrols%q Y 1P RA DAY melths Lr&iltduwes
di ssol ved in di ution i s flltered and, t he f||trate

evapor- ated? ?ﬁ°§ 5?3@51?ydggﬁyqud§ g r1 A9 Yvetifaififdidsest AOiginhesr ating
azi no[ |, 2- a] pgentsg[ Fok- ce]x[almpd.]ebesrtzacrdrh&aeprargmr @r/ ad gifn itcha dias tommantsadited
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pr opanol . Thendéguleﬁﬁgrpeecepmt@netmsesepawaweaocmhnamd rdyersytatffs,i sed

fronrnethanok&dyghpykgegng tahtiel Fn¥CSuwetteners. Injectable formulations
‘are preferably isotonic agueous solutions or suspensions,
and suppositories are primarily fatty emulsions or suspen-~
sions. The pharmacological formulations can be sterilised
and/or can contain auxiliary substances, for example preserv-
atives, stabilisers, wetting agents and/or emulsifiers, solu=~ '
bilisers, salts for regulating the osmotic pressure and/or
buffers. The present pharmaceutical formulations, which, if
desired, can contain further pharmacologically valuable sub-
stances, are prepared in a manner which is in itself known,
for example by means of conventional dixing, granulating or
tablet-coating processes, and contain from'about 0.1 % to
about 75 %, in particular from about 1 X to about 50 X, of
the active substance.

The examples which foLtou serve to iLLustrate the
invention. Temperétures are quoted in degrees cent{grade,'
and the data relating to parts are parts by weight. Unless
otherwise defined, evaporation of solvents is carried out
under reduced pressure, for example at between approximately
15 and 100 mm Hg.

' Example 1

'200 mL of 1-molar diborane in tetrahydrofuran are

@
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bor | et under ref Lux Uf et rif . CanE-Fentl oB8S P eRRsund sabyafibrse bed: o
resi- duei:g;mnﬁfmhmrﬁmbume ORit BSop edlah e, Naod UtiRe | So bt 166t €8l HE {81 €1 byl
acet at e. The d w t ratge ueo ol um rbonat e
sol ution, cﬂ“ (ﬁ \ﬁﬁﬁ) {] bhf Sldﬁt ?Eéfa%e u%a?ﬁ1&|€ éL’@thﬁ?,
and t he sol mﬂmﬂ%ldecﬂ’mmt?%ebtmg peeeivtt ahertvasepdrated cdf finand
evaporated. pegcprystallised from methanol/diethyl ether. This gives the
corresponding monomaleate, which melts at 176~-178°,

It is also possible to reduce 2.35 g of the above-
mentioned dioxo starting material in 50 mL of methylene chlor-
ide by means of 20- mlL of 1-molar alane in triethylamine, and
then to evaporate the mixture. The residue is triturated
with ethyl acetate/diethyl ether, chromatographed over 70 g

" of silica gel and eluted with 1:9 methanol/chloroform. The
eluate is evaporated and the residue is acidified as des-
cribed above. This gives a - somewhat burer maleate which melts
at 180 - 182°. |

The starting. mater1at 1s prepared as follows: a mix~
ture 6f 54 g of potassium phthalimide, 50 g of o-nitrobenzyl
chloride and 120 mlL of dimethylformamides (sic) is boiled
under reflux for 3 hours and poured into 900 ml of dice water
with étirring. After 30 minutes the mixture is filtered, and
the residue is washed with water. This gives N-o-nitrobenzyl-
phthalimide which melts at 190 - 209°. -

A mixture of 70 of the lLast-mentioned compound, 14.6 g -
of hydrazine hydrate and 600 mL of ethanol is boiled under
reflux for 4 hours, and 50 ml of concentrated hydrochloric



Thi ¥ gi0%5.1-(o-nitrobenzyl)-pyrrole. A mxture of 13.42 g of the

"l ast-nentioned conmpound, 140 m of diethyl ether and 6.85 g of '

chl oroacetonitrile is cooled in an ice-salt bath and saturated with
hydrogen chlor- ide gas, with stirring. The saturated mixture is stirred’
overnight at roomtenperature and filtered, and the residue is suspended in
100 m of water. The suspension_ Ii extracted three times with 100 ml of
eqsz acetate, and the conbined e %racts are warmed on a steam bath, wth

" StTTring, immotdeard caddedol vefteae 30 emiputaspdthat eeaat iodhmisolunei da is

dried and e @n,;éﬂﬁ gg% +‘6:§ QéMg?érathrQ'LﬁQb?f‘W{e ?aChLR#iO%Qt ¥Es1$¥§L?Le

14.1 g of N am ne are added to a so 16n o
| ast - nentuorreajsltwrpot vateso nlhefféthambe, fangonpentratade rbebeweaus

under ref'UXcJﬁKeﬁ%#E%@S1sTﬁfo@reQQtéﬁﬁ ﬂhétﬂfEtb§t@V§90FQESQre&hStESSLdUG
Is taken up jn nef %%dfne chlorid Eutlon .S wa

saturated agl®dué? u%?E%?boﬁ%T§°%6lﬁ? bﬁm Y?Eﬁx‘ﬁFIF%f%H’aﬂd e@ﬁﬁor-
ated. The rmtxthma|3stextumated with diethyl ether, aﬂhlﬁhgl#ﬁﬁract is

1-(o-nitrob h N+ b Ly A
ol ution of L €4 e VERRERERIT ontl! EohbbehaoL ! 56BKERSY Eantren acia (s
hydr egenat ed over 10869 odf p2 a¥tdimebhkoxetatrahydaefuocpheaece addedobm a
ctemperatire dptitid Jh f]h'ff’oée%'t?*ﬁltfi‘QDE'E'Qtoﬁenl/%ﬂgﬁec?ﬂﬁogﬁﬁn'lﬂb 8" Rgdos The

m xture is f tere e tilfrate Is evapor at ed aken up in
net hyl ene cfﬂb?‘ibl%"o?%%hw 2ehds  andathecnistureohsi Bohhereundrr hreftukat ed

‘aqueous sodi tgp bbrar howR] e B0k Uk & 98t 1 JRCnPRLUFb ONs | svépbpataay ewapeéaﬁed
and the resi ue |s chro- to%{agged over 30 g f silica gel and elut

0 d
with 1:9 metfHe ahdIPRHLed of Teaff(egand the mixture™is. exfrgeted
11- (N—nethyIuﬁtmeﬂzwianaGOﬂEthyL)?he extract is washed with saturated

L7 Terr) AGITRRY AR far bt RE FRLVETERe [ Brite BRgoRkAPPR e o

et hanol and Bheriresidueacisal takeni gpatnddiethylirethgepnasaed ther sabotignof a

5 X strength; pajd &gl o4 PO §NGS €N ct ive charcoal, filtered and evaporated.
o This gives 1=-(o=-nitrobenzyl)=pyrrole.

A mixture of 13.42 g of the last-mentioned compound,
140 mlL of diethyl ether and 6.85 g of chloroacetonitrile is
cooled in an ice~salt bath and saturated with hydrogen chlor=
jde gas, with stirring. The saturated mixture is stirred
overnight at room temperature and filtered, and the residue
is suspended in 100 mlL of water. The suépension is extracted
three times with 100 mL of ethyl acetate, and the combined
extracts are warmed on a steam bath, with stirring, in order
to dissolve the precipitated material. The solution is dried
and evaporated., This gives 1-o-nitrobenzyl=2=chlorocacetyl~
pyrrole, _

14.1 g of N-methylbenzylamine are added to a solution
of 16.2 g of the last-mentioned compound in 450 ml of ethanol,
and the mixture is boiled under reflux for 3 hours. The re-
action mixture is evaporated, the residue is taken up in
methylene chloride, and the solution is washed with saturated
aqueous sodium carbonate solution, dbied, filtered and evapor-
ated. The residue is triturated with diethyl ether. This -
gives 1=-(o=nitrobenzyl)=2-(N-methyl=N- benzylam1noacetyL)-
pyrrole,



"the filtrate is evaporated and the residue is taken up in nethyl ene
chloride. -The solution is washed with saturated aqueous sodi um carbonate
solution, the aqueous phase is extracted with nethylene chloride, and the
conbi ned organic solutions are dried and evaporated. This gives 11-
_(hknethylaninonethyl)-lo,11-m1n&ﬁcﬁ5k+pyrrolo[2,1-c][| , 4] -
be\_z](c)dldazeﬁl Ine AI MMtwlﬂJDiforijK)f Jng Pfof hehé aﬁsfﬂﬁﬂhﬁ%@%’@ﬂ#ﬁ%@nm 232
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chloroform _ This gives -dioxo-1 , 3,4 fra-
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added to a sus ! of 315 chl oro- 2-

3,4, 14b- t ctPANRH o YAe g4 oiS] SRATHR of Lo artgnate Sotdeson.

Cl 4] benzoleaazaepnortmuworQOisﬂdroifedeirrdahwhrpﬁwm and htisd ires hdue is dibro--
and i ce-coolj 04 & r f ed
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net hyl ene chl drid he extr is dri‘ed and evaporate t residue is

di ssol ved |NQ$§ﬁ T4 ? and 97 ng of nmaLeic acid in a n1n|nun1annunt of
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ture 1is f1Ltered, the filtrate is evaporated and the residue

cafhlysf for 7 hours at 400 and 2.7 atnospheres. The.nix-_ture S filteréd,(:gy

is taken up in methyLene chloride, The solution is washed
with saturated aqueous sodium carbonate solution, the aqueous
phase is extracted with methylene chloride, and the combined
organic solutions are dried and evaporated. This gives 11~
(N-methyLaminomethyL)~10)11-dihydro-SH-pyrroLoE2,1-c]E1,4]-
benzodiazepine.

A mixture of 300 mg of the last-mentioned compound
and 232 mg of diethyl oxalate is heated slowly, to 140° in
the course of 45 minutes and to 1809 in the course of
15 minutes. The mixture is kept at the Last-mentioned tempera-
ture for 30 minutes and is then cooled, diluted with benzene,
chromatographed over silica gel and eluted with 1:9 methanol/
chloroform. This gives 2-methyl-3,4~dioxo-1,3,4,14b=tetra~
hydro-ZH,10H-pyrazinoE1,2-aprrroloE2,1-c]E1)4Jbenzodiazepine,
which melts at 178-179°.

Example 2

6 mL of 1=-molar diborane'in tetrahydrofuran is added
to a suspension of 315 mg of 7-chloro=2-methyl-3,4~dioxo~
1,3,4,14b-tetrahydro-ZH,iDH-pyrazinoE1,2-a]pyrroloE2,1-cJ-
L1,4)benzodiazepine in 20 mlL of tetrahydrofuran, with stirring



o- ni* r ob&nzyl chloride and 75 m of dlnethylfornantde I s boil ed under
reflux for 3 hours and poured into 180 ml of ice-water with stirring. After
30 minutes the mxture is filtered and the residue is washed with water.
Thi s gives N-p-chloro-o-nitrobenzyl phthalimde, which nelts at 190 - 1940.
A mxture of 29.6 g of the |ast-nentioned conpound, 5.5 g of hydrazine
hydrate and 300 nml of ethanol Fs1Borl ed under reflux for 4 hours, and 21 m
of {concentrayrd RY¥EL@o0thhgli CTRE Aidtarkhss 8d4eda Hhler 3QfTuRUKes the

m Xture is cggled to roomtenperatyre and filtered, and the residue is
washed with

filtered andathe fisl added. ISThéemdebedo&|h&kkﬂ@emh%heQaaGWﬁ&bdQQRﬁQU$es1-

di um hydro : SO n. T d_with
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amne. 30.4 gdgfsglatdpnethoﬂthErahydnoﬁunaneameaadgddundhams¢huﬁﬁog of
42.8 g of thehtgstdgenttgeedxevgeeuag uRi404 ﬁE @tagbtst%b agkl ¢edGlade and

the mxture re- one hour . fureis
evapor at ed, !ﬁedﬁé§PHMéd|é"péuﬁébyﬁnﬁéhﬁée RadeP? @gdofhaatieicy@s iids in a

extracted wi hfnehOn an6ahat of Ibetehbraeb h&d@@shadtﬁbtEo&%&ﬂbﬂtedTﬁQUGOPS
- 17 - sodiuntbiﬁ  bonat e solgtlon dried and evgeo g he resi - gue S
taken up in HF%?'?F"%tHEFF’BH atfe18orEPREATES § olf dP|§édﬁﬁ fehloires
charcoal , fi2tmeehyant, 3yapmkabedtrihy8rghzas1UH pyraz1no£1 z-aprrroLo-
1-(p- chLoro Nk L n rL X 26 f -

| ast - nentlong h ERE? ﬁxbgagéf 881 fﬂbfk%@§ a%d “38% Q%s at 200
chIoroacetonZQZ?Le |s cooled in an ice-salt bath and saturated wth

hydrogen chlor- ide ggg. s%%?@1ﬁ%dh?tgg1aThQSaﬁtgggkgq T X W] ol 2 Sthrgqg-lﬁ

overni ght at roomtenperature a he residue is suspende
50 M of watkyre ?ﬁe9sﬁs§eﬁ§|BﬁtP§séNﬂrabﬁbatﬂﬂﬂﬁebhﬁée3§|§e9f5@‘ﬁPLGF°‘

et hyl acetats-nihsOSéhﬁactchsodﬁuedaaad7svam06$tadmethytfgtmaﬁ1de is
1-(p-chl oro- O DLQEOB§Q§¥ }ef%uChkgLo X g Lg Soured into 180 ml of
ice~water with stirring. After 30 minutes the mixture is
filtered and the residue -is washed with water. This gives
N-p=-chloro=o=-nitrobenzylphthalimide, which melts at 190 -
194°, |
A mixture of 29.6 g of the last-mentioned compound,
5.5 g of hydrazine hydrate and 300 mlL of ethanol is boiled
under reflux for & hours, and 21 ml of concentrated hydro-
. chloric acid are then added. After 30 minutes the mixture
is cboled to room temperature and filtered, and the residue
is washed with water. The filtrate is concentrated, the
aqueous concentrate is filtered and the filtrate is. rendered
alkaline with 3=normal aqueods:sodium'hydroxide solution.
The filtrate is extracted with diethyl ether, and the extract
is dried and evaporated. This gives p=chloro=o-nitrobenzyl-
amine.
30.4 g of 2,5-~dimethoxytetrahydrofuran are added to
a solution of 42.8 g of the lLast-mentioned compound in 400 ml
of glacial acetic acid, and the mixture is boiled under re-
flux for one hour. The mixture is evaporated, the residue is
poured into ice-water, and the mixture is extracted with
ethyl acetate. The extract is washed with saturated'aqueous

P%PFsTﬂBdfFEPESFeapé’EonééﬁtFaPéd° fi hengGaadub ydsneaterite is



21.8 g ot N-nethyl benzyl anine and 18.2 g of triethyl- anine are added to a (537
"suspension of 56.5 g of the Last- nentioned conpound in 960 m of ethanol,

~and the mxture is boiled under reflux for 6 hours. The reaction mxture is
evaporated, the residue is taken up in chloroform and the solution is

washed with saturated agueous sodi um carbonate solution, dried, filtered

and evaporated. The residue is~di&svlved in diethyl ether the solution is

fi tered, thedild r@%&+§o@a’@pog@t@91@fmd EIPFeHe%&'U@véEoFHEH”at PRle WL Hi-
metHanol . This g] ves 1- ch] oro- o- ni t rob enzy
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er,
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1- nor mal hydrochl orik rm:xbluamdofsaémét@doﬁqtllwukasbtlmem tbhed- congound,

sol ution, e eg | lye (pgcC
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tltanlun1tr|Q99kﬁ ckﬂa?% hﬂﬂéﬁﬁhﬁ keang %ﬁ%@?%t?@n"b?hlhﬂérggeﬁ FhéOP'
I ?st msnt | onede cgta’@;tmnﬂtn ngti'ﬂrmn?f tehé a@adm Pa tié@Nm i :aﬂfiré hes g «§ ngdl 3
stirred overni om t enper at ure a on m,xt ur render,e

ol kel T v 19V I 6 05 OSSR LT EMR e LB oRRY aEhbRF Lo dol B ohhe o Ras fdue
filtered, am&tdusﬁemddme1mssm@mhedfmuahenethyheneushémside.is exiBacfhd
organi ¢ phas f shgd_ w ed e [

chlgorl depsolwﬁ #%nﬁﬁg&aé 2%116@?1% %a(\,/aa‘vg1 Qfe%%ﬁ'gi %é%llyégé. Tl 8’%"&99 1
8-chl oro-11- a(rr\icfdataryi Ntmbo’eedmoxyamﬁmomavtwl'isrrb-chloro-o-n'itrobenzyu-

pyrrol oC2, 1- b ggﬂp 760 mg of sodi um borohydride are added
to a SO|UtI&%1J¥ %§ ﬁ;ﬁpépast menti oned conpound in 10 nl of ethano

and the mixture is 931 #ﬁeﬂj of iTmetity bbengyhaninpernd it 8.2 Theof chiti pbhyl=

mxture is agid i e Vddded- f‘@rMquﬁQ{:@J\%fCSé‘CS% S thediysth
met hyl ene chl ori de, washed é 4&@ a atu ated aqu oug sodi um chl ori de
oungd o Pes &

sol ution, drieRt RS SRR u%t anghe ofBF obR 8 pRAKY(E, TS
silica gel gl eéditwid e tFe il d® €AY mcet-at e/ Tré hyegoeiohl mikdere Thss
gives evéporated, the residue is taken up in phLoroform, and the
' solution is washed with saturated aqueous sodium carbonate
solution, dried, filtered and evaporated. The residue is
dissolved in diethyl ether, the solution is filtered, the
filtrate is evaporated and the residue is'triturated with
methanol. This gives 1=(p=-chloro=o~nitrobenzyl)~2=(N-methyl~-
N-benzylaminoacetyl)-p}rrole, which melts at 90 =939,

0.545 g of ethyl chloroformate are added to a solu-
tion of 1 g of the last-mentioned cbmpound in 30 mlL of benz~-
ene, and the mixture is boiled under reflux for 4 hours. The

" reaction mixture is diluted with diethyl ether, washed with
1-normal hydrochloric acid and saturated aqueous sodium chlor-
ide solution, dried and evaporated. This gives 1=-(p=chloro~-
_o-nitrobenzyl)-2-(N-methyL-N-canboethoxyaminoacetyL)-pyrrole.

15 mL of titanium trichloride are added dropwise to
a solution of 1.43 g of the.Last-mentioned compound in 20 ml
of tetrahydrofuran, and the mixture is stirred overnight at
room temperature. The reaction mixture is rendered alkaline
with 60 mlL of 10 % strength aqueous ammonia solution, and is
filtered, and the residue is washed with methylene chloride.



"hydro-5H pyrrol o[ 2,1-c][I], 4] - benzodi azepi ne. A m xture of 200 ng of the

| ast - menti oned conpound, 10mM of ethanol and 3 m of 20 X strengt h aqueous
sodi um hydroxi de solution is boiled under reflux for 3 days and.

evaporated. The residue is taken up in water, the mxture is extracted with
nmet hyl ene chl oride, and the eerggt Is-dried and evaporated. This gives

8- chloro 11- éh met hyl am nonet hy

' 10,T1-di hydr SFPbQ??bFo?Qa&ec]f1sa?5§ﬁ§66|aféplHEShﬁFnﬂinréaEPPQSGdng of
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t he course n1nutes
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m nut es, zﬂubysr@bmtkﬁ1amﬁtby&mbeated;aaad1hhe resi due i s washed mnth

g'ghrgloe;hﬁ;tﬁn?_grféﬁrﬁéegfm§391§ﬁhMLrgﬁsaﬁﬁge IpbsaQHXQSto a solution

1, 3, 4, 14b-t o f r®92vf1DFPpyFaEThQPFTQDanyPFBPbPQ inc}0 ml of ethanol,

[1, 4] benzodi #g&Pt €, m¥Lt G PRe §t§t§Fr393QveEK@HPEea3 Podft dembePhiube.
chlorofornatgmare 0 sol u

a of
2- et hyl e ﬁﬁafﬁl?%hWHFBuZFl15}?5ypé%1ﬁ8 u1th é6=-normal hydrochloric
[1,2-a]pyrrodeid, 1d€1@ﬂe4]benuodeaugpene chLbPidk,okabhrBdenethandteheand

m xture is b nde fl ux days [ action mxture is
diluted with %#€€%§?9 éﬂ% oud %ﬂga"§nfﬁY ’thn§?€H‘a?8¢hPBPF§ aBgde¥ﬁB°ﬁFth
a saturated ateousThe reggduesmtuthoqmatosodphaﬁchVeri déland gedi and

| bi car bonat e, gﬁf@@ e eYaPQrQ{EQL aIQ£§t9V¥§§hyLene chloride. This gives

2- carboethox - 4,14
hydr o- 2H, |crgp9hberﬂnq1 QNamgyhyberzambEanoayQEhzempahebPnéo,&hréh-
-exhi bits bangsqaé- §H5§§$>etét@0(nlzc5 £9t0en28di328P6A.PPMiNn an MR (sic)

spectrum and a nol ecular ion o in a nmass spectrum Exanmple 4 A mixture
of 930 my of 2-carbobtMbx§¥1e30%, °100.pa;pd. the last-mentioned compound,

hyﬂro FHIOEFnUrﬁfl@ﬂ[étﬂaﬂbpyéﬁdtm[RLlofCZO[ﬁ ﬁkbengedlaﬁeebne,séeguhlo;

et hanol and 20 gueo otassgi u r oxi olu nis I l'e

inder refluxh’f%'r'm?’ﬁ%yid(%??%? 15PPhGed Unuek (rO¥LLR 78! days®and:
evaporated. The residue 1s taken up in water, the mixture is

8- cfl oro? 11- (N- et hyl - N- car boet hoxyani nonet hyl ) - 10, 11- di - (g%)

extracted with methylene chloride, and the extract is dried
and evaporated. This gives 8-chloro=-11-(N~-methylaminomethyl)~
10,11~-dihydro=S5SH=pyrrolol2,1=c]L1,41benzodiazepine.
_ A mixture of 960 mg of the Last-mentioned compound
“and 600 mg of diethyl oxalate is heated élouly, to 140° in the
course of 4 minutes and to 180° in the course of 15 minutes.
The reaction mixture is kept at the last-mentioned tempera-
ture for 30 minutes, and is cooled and evaporated, and the
residue is washed with diethyl ether and triturated with
ethyl acetate. This gives 7-chloro=2-methyl-3,4~-dioxo-
1;3,4,14b-tetrahydro-ZH,10H—pyrazinoE1,2-a]pyréoLoE2,1-c]-
[1,41benzodiazepine, which melts at 203°, '
Example 3
2.14 g of ethyl chloroformate are added to a solution
of 1.9 g of 2-methyl-1,3,4;14b-tetrahydro-ZH,10H4pyrazino-
C£1,2-alpyrrolol2,1-¢]1C1,41benzodiazepine in 50 ml of benzene, -
and the mixture is boiled under reflux for 3 days. The re-
action mixture is diluted with diethyl ether, washed with
1=normal hydrochloric acid and with a saturated aqueous



the % eaction mixture is diluted with ethyl acetate, washed with water,
‘dried and evaporated. The residue is taken up in diethyl ether, and 0.55 ¢

of maleic acid in a m ni mum anount of acetone is added to the solution. The

resulting precipitate is separated off and washed with diethyL ether. This
gi ves 1,3,4,14b-tetrahydro-2H,;0kbpyrazino[I,2-a]pyrro|o-
[2,1-c][1, 4] benzodi azepi ne nal eate, which nelts at.173 - 1750.
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mxture i s dnasis espewthumiet hyl ether, and is washed with water and
sat ur at ed aqueous sodi um chl ori de sohgggﬂgteagd t he agueous phase is
extracted with diethyl ether. The conbDined organic solutions are washed
‘Wi th saturated aqueolismbstivnen 8f c830onat efsdrcarbaethnyydiird8d4,14brspetra-

and the resigy@rbs2i[10negyrezrhbh1g2e .1 Tht - . tne,
"3 4. 14b- t ot yﬁ%droﬁéH 1C€i dzvhbb1 de byl rpblet2, 1B 819LYBEn208k h¥kpine
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azi noEl , 2-a]
The fol | owi ngo buei ah Sbs obb bl @@dundar ogetsliy, ferakt dags. Af2er- cbblfing,
equi val ent ntitie rLespondi h 1 de.a)l.2-( 3-

mathyt - 2 bur EhgLb 4S8N ARKEERRONE PR SREY HT by hsfrb postape, washed
pyrroLoC2, 1-with, v8benzodr bedpand; ebaplrptepar gYhelr8sddikdbis taken up
tetrahydro-2H, 1 Zj , 25 8l £0LoC2, 1. k. nzQ- .dj l,pe; c¢)
2-cycl opropy ne?ﬁg -%?3§§€&hb-§g§rg%§%r%-§a,%aﬁ%ﬁk 4bPaniA-a h?ﬁ?ﬂhﬂ :
pyrazi no[ 1, 22%94%k rof op oetone| i9] pddeddtazthpensolutionear Bhe resulting

met hoxymet hyg rde Pp ft d€0- 1 €1 §8pYPaOed o PHaRYr AdsRel! with] diethyl ether.
pyrroloCZ,l-c*&%,4%benz dj azepi ne an ) | ethyl -
y

d e) .2-phen ]
1,3, 4, 14b-t el e adeftp f%EFﬁB[P?295?b§Pr¥EBtEYI?EPD°[1'Z‘aJPY"°L°‘
[ 1, 4] benzodi Bzep+ €BL1 JhTbeaspotagep tnet @alpadl, t URiEAVABLEONAt 173 - 175°.

?7-Chloro=-1,3,4,14b~tetrahydro=2H,10H-pyrazinol1,2-al~
pyrrolol2,1-clC1,4lbenzodiazepine maleate, which melts at
184 = 1865,'is also obtained analogously. (by hydrolysis
with 20 % strength aqueous sodium hydroxide solution).
Example 5 .
2.91 g of allyl bromide are added dropwise, with
stirring, to a solution of 4.8 g of 1,3,4,14b~tetrahydro~
' 2H,10H~-pyrazinol1,2-alpyrrolol2,1=cl1C1,4]lbenzodiazepine in
20 ml of dimethylformamide and 2.44 g of triethylamine.
After one hour the reaction mixture is diluted with diethyl
ether, and is washed uifh water and saturated aqueous sodium
chloride solution, and the aquedus phase is extracted with
diethyl ether. The combined organic solutions are washed
with saturated agueous sodium bicarbonate solution, and
dried ... (sic), and the residue is triturated with diethyl
ether. This gives 2=allyl=1,3,4,14b=tetrahydro=2H,10H=pyr=
azinol1,2-alpyrrolol2,1-¢1C1,4]-benzodiazepine, which melts
at 130 - 132°, _
The following are also obtained analogously, starting

bigf o=4hane b apdraf i ascRPnd, saipeHs rRptasaiunshydrausde

¢



_ )
are%onvlrted into their acid addition salts, mentioned below, in {§
accordance with Exanples 1 and 2, and the Latter are re- crystallised from

the solvents indicated. The salts nelt at. the folLlow ng tenperatures: a)

mal eate 152 - 1530 (after re- crystallisation fromisopropanol); b)

fumarate, 138 - 1400 (ethanol); cé mal eate, 189 - 1900 (isopropanol); d)

mal eate, 162 - 1640 (isopropanBLPBi®thyl ether), and the free base e) nelts

at, 132 - 1349r6ﬁtS&uﬁ@ﬁl!ﬁiahhhﬁeﬁt@@sf6@”hb$93s96ﬁﬂ@ﬁg|brE%QHBL ad 2-(3-
m Xture of 1. carb

Tety ahvaro- REA B ER PRI RRr 10T af shvn APSE 3t T2hY ProazHal O8-Par a24pRfd 278710
m. of 1- nornﬁ#raqUeDE$1Sﬁﬂtmﬂﬁﬁbdhﬂbddezsﬁhubyob)I2 b@bbedgyméegsgafhub-for

45 Mt es, UDkLhy 8 DO 1AOE0NS ALY 9003, LRLFRE, ThRaRR, Uakap s

allowed to co0 ur é. até& s séparated
of f- and mashédampphne;echyz-eyhéppr¢hvémg¢b¢$-ﬂhéréoaﬁbntsawahwﬂro-ZH 10H-

2- car boxynet 14b5 b - -
[1, 2- a]pyrroFyLa;!ﬁo 172 %g%ggg¥ggg f ci@ﬁ%??h@ﬁ%@?;agep12§,_d%580carbo

ExanpLe 7 A §6£ﬁﬂ¥bﬂe hvgoé'ﬁg4eﬂ b= &a#sahﬁénexyneﬂﬂyrpzr324n9£542-a1-
tetrahydro- 2¢l AP6H PRR2 97+B0LH ,2IBEAY6EOLAEBT Ae- ﬁhhle4]beaaenydbah9mhne in5

m of h | i | ed ¥ I . d
O (et hanpl 51, £PBLES: FanaRPR TR 847 bg RIS TR PR R
is stirred oftyhlpanzadiaceptiheapelfhtucompbhadsagdi nosdd undt etdewiinhveamioni a
and - 21 aré'L8M€9rE8dSEﬁ@§ E az E@¥§ QB GR9Qht §IREEAL e§t1oIQ9 beL

reaction mxture Is evapora e e resi ue I's tri u(a Wt h di et |'
ether. This gnvescgréansanuytheﬁnympies 4, andg- et pad the latter are re-

hydr o- 2H, |C*EPyEEZlUQQEde?LHY&h@|952vlh€k[$nﬁhgﬁﬂégd'aiﬁh Bb@%s Waitgh at
nelts at 198 - e 150 ﬂé ne|uma unini u e are
t

added to a thﬁt?BﬂLBYi?SOtﬁﬂpﬁfaiué ®ho teatenyper- 3123%453559Fa’e’
hydr o- 2H, 10H; pys @3l 0ok ht20A] BYbhOkebgropshbll) 4] BenFadaasate, 138 -~ 140°

(ethanol); c) maleate, 189'5 190° (isopropanol); d) maleate,-
162 ~ 164° (isopropanol/diethyl ether), and the free base
e) melts at 132 - 134° after recrystallisation from iso-
propanol.
Example 6

A mixture of 1.5 g of Z-carbomethoxymethyl-1,3,4,14b-
tetrahydro-2H,10H-pyrazinol1,2~alpyrrolol2,1-¢1C1,41benzo~
diazepine and 10 mL of 1-normal aqueous sodium hydroxide
solution is boiled under reflux for 45 minutes, until a homo-
geneous solution is formed. The solution is allowed to cool
to room temperature, The resulting precipitate is separated
off and washed with diethyl ether. This gives the sodium
salt of Z-carboiymethyt-1,3,4,14b-tetrahydro-ZH,10pryrazino-
E1,2-a]pyrroLoE2,1-¢]E1,4]benzodiazepine, uhich'melté at .
249 - 250°,

Example 7

A solution of 300 mg of 2-carbomethoxymethyl-1,3,4,14b-
'tetrahydro-ZH,10H-pyrazinoE1,2-a]pyrroLoE2,1-c][1,4]benzo-
diazepine in 5 ml of methanol is cooled to approximately =709,
and ammonia gas is passed into the soLution at the tempera-
ture mentioned for 2 hours. The mixture is stirred overnight

at room temperature, then again saturated with ammonia and



‘tenperature for 2 days. 0.15 m of water, 0.15 ml of 15 X strength aqueous
sodi um hydroxi de solution and 0.15 m of water are then added to the

- reaction mxture, in this sequence, the mxture is filtered, and the
filtrate is evapor- ated. This gives -

2- (2- hydroxyet hyl ) -1, 3, 4, 14b- t &t 3hydr o-

2H, 10H pyrazpnQ6hed- ebp&&@auoE%mlzChh s4kben%@ﬂI&@%@bm%¢uwm .ch 1in% QQQM&HQﬁﬂ |
intd its nonofunarate. deconposrtlon 9
A sol ution oF’Bﬁ”SemjsoF"?BBr"BﬁF?yaﬁ&Fe trhﬁ 2‘ Sk d&F vt & ’ti“d'laltﬁ\ﬂed”lfs' 2 n
of tetrahydrdfietapl atheaddedhwist lyivieisr =@ ribamdyrtimettyd -df, 3,@0 14 -afet ra=-
1,3, 4, 14b- teEr %dgﬂ n a ol lbenzodia

2H, 10H- pyr azi ho é rP5I fi f Yﬁl gggéﬁzoﬁraZeprﬁ 'f % 5 1 35T na
hydr ochl ori cpdoed ahdchomnﬂt@famaﬂeﬁ -TR80Ps- action mixture is stirred
overni ght at roomtenperature and theg,gqtiaciged with methyl ene chloride,
and the extract is mashed with saturate aqueous sodi um car bonat e sol uti on,
dried and evapor at ed13®hme QﬁvéétZ’G&r@éHﬂyWJPMBhddf4@3téﬂﬁaﬁﬂﬂﬁﬁ to a

2H, ICH-pyrazsamhk1oa akpyaoohg[3fleekhkboﬁkbamaqﬁb&mqnhngs;whnmmAm@ﬂﬁaéﬂ

175 - 1770. sol uti.on
2l iyl 1.3 S8R BHe ol Ry s ARz Ry el oL2, 1- 101, 4Jbenzod i aze-
, 2-a] pyrrol p€Belio] B0, 4llberfzaditzadyidre fuiranlS amld ahecmixrtalrel S§s stirred

hydroge”at €da@Veho Ofmf’noa%%l P 204, g‘% folp 451md %quru%taet g 9205 mL of

tenperature and unde spheric pressure The 'Pedct i-on
filtered, th&5fK staeagith éaapouatéed1vnehwé§mauder§oﬂanemnupndno 15 ml

i sopr opanol , ofNdakl? are tAén a¥Qleldl £QN tihe FelaQithiioRd mtixitly FBBLGIFC t8Gisd. This
gives 2-n- propyl-I , 3,4, 14b-tetrahydro-2H, 10H- pyrazi no[ |, 2- a]pyrrolo-

[2, 1-c] [ 1, 4] BEAYBArEzeShAe MiNtusee Tsuhiidk emedys aad thp filga@te is evapor-
2-(3-Met hyl bakgll- 1TRi4, §4beheﬁﬁﬁh¥H&073Hy$QHyﬂy“1 3,4, 14b tetrahydro-

azi nod ., 2-a] gyr 0C2, 1-¢ 4,benzodi aze _ 432 pr epar ed

anal ogousl y. EM BhePYEaétL%ié 3?6”@33&Bv§ W§E3 éﬁﬁﬁ diaZepine,” which

[err] br ono- pschbovea&euoﬁhenoﬁesamenaddmdﬂame. It melts at 187 - 189°
with decomposition,

pindin 30 m of tetrahydrofuran, and the mixture is stirred at room <::)

Example 9
A soLut1on of 54.5 mg of sodium cyanate in 2 ml of
water, followed by 2 mlL of tetrahydrofuran, are added with
stirring to a mixture of 100 mg of 1,3,4,14b~tetrahydro~-
2H,10H-pyrazinol1,2-alpyrrolol2,1-cIC1,4lbenzodiazepine, 1 ml
of 1=normal hydrochloric acid and 10 mt of water. The re-
action mixture is stirred overnight at room temperature and
then extracted with methylene chloride, and the extract is
washed with saturated aqueous sodium carbonate solution, dried
and evaporated. This gives 2-carbamoyl-1,3,4,14b=-tetrahydro~
2H,10H-pyrazinol1,2~alpyrrolol2,1-c1[1,4]lbenzodiazepine,
which melts at 175 - 177°, |
. Example 10
A solution of 1.16 g of 2=allyl-1,3,4,14b=tetrahydro=-
2H,10H=pyrazinol1,2=alpyrrolol2,1-c1[1,4]lbenzodiazepine in
25 mlL of ethanol is hydrogenated over 40 mg of platinum oxide
for 2 1/2 hours at room temperature and under atmospheric
pressure. The reaction mixture is filtered, the filtrate is

evaporated, the residue is taken up in isopropanol, and the



a sd'utidn of 500 my of 1,3, 4, 14b-tetrahydro- 2H, 10H pyr azi no-
'[1,2-a]pyrrolo[2,1-c][I, 4]benzod|azep|ne in 7.5 m of dinethyl- fornan1de <
and 350 ngy of triethylan1ne and the mxture is mxed for 2 hours at room
tenperature. The reaction mixture is diluted with 60 ml of diethyl ether,

" washed with water, dried and ev grated The residue is taken up in 15 mi

of chloroform and the sol ution evaporated again. This gives

2-{ pz ChIorohammoyimmthyléeidﬁfﬂed4b1tetmahyﬂcanEHLCkﬁpys gives 2=n-~

Teanpl ¢ 12 12487 Dt el T €4PERRPALBZER, Pan-UPr 621 RBL) C228ab7rro (32
2H, |CH-pyrazEZuﬂTc Eb@@@bco#efzaaeejpg nfbeﬁtedlubeghneeLsSreuu&éa mi 869°.

di borane in accorda022<wtﬁ@tﬁg@ba€;hvd$ 3'LU$4bL£a£eghyargxgnphsﬁ-byﬁnd Z
~to give 2,12-dinmethyl-13

t et rahydr o- 222 inekhegadi Pl robe b2 plTedfbpolhenppdiazaeiive. ma#azés.aé algg

nmononal eat e gedp Sr&d aﬂ3logaJ50y.ThﬁtShattsnstnahsr+ah479 prepared as.
follows: a mx- ture of 170 ny of phg hoL gxychloride and 100 ml of di-
met hyl formam de is stirred at roomt ﬁ%@ utl for 30 m nutes, and a

sol ution of 281 ny #702mgetHff =Brdma+pxoh loBpdcétbphenone are added to

tetrahydro- 24 é&lgﬁwmzwoiéa 2 gl BY'§ 0% 0a21&59lL%réhgg%sz%dhaﬁepgnszs Ro2

m of methyl ene oride is theh addefi firt
mxture is d&)%ﬂklmwerOkQEZuk-¢%E1aﬁibenhed13aen1ngtée an8 m§ ofodduetbyl-

oo e aeduntes dpalsSekyace L euLIudifh, chpetst, Masitictsto

reaction mxture ole mx
organic |ayehi¥ed éﬁﬁr%hgﬂub?fatlf°?§ heuRena Ml R- wal B HRACEIRNSPIXRYTR
-sodiun1bicarb9nmiEueeauﬁiom 60rhtdotindiethyl28theeyapashetddwi@hdwhber,
12 ormyL 2- et B0 459 #hpeabetedy FhsiteaiduR, Gpofaken e 1n 15 L of
2H, IC}+pyrazcmb¢toﬂea¢pyandlbhe iet¢tio#]benemdpa:epedeanbnnh nehtis gtivéso
i SRR oS P o AP s i
azinol1,2=alpyrro oCZ 1-¢JL1 4Jbenzod1azep1ne, which melts at
71 - 74°,
Example 12 _

12=-Formyl=-2-methyl=3 ,4-dioxo~-1,3,4,14b~tetrahydro-
2H,10H=-pyrazinol1,2-alpyrrolol2,1-¢c1[1,4]lbenzodiazepine is
reduced with diborane in accordance with the methods illus=-
trated in Examples 1 and 2 to gﬁve 2,12=-dimethyl=1,3,4,14b-
tetrahydro~2H,10H=pyrazinol1,2=alpyrrolof2,1-¢1C1,41benzo~
diazepine. 1Its monomaleate melts at 173 = 175°.

The starting material is prepared as follows: a mix-
ture of 170 mg of phosphorus oxychloride and 100 mL of di-
methylformamide is stirred at room temperature for 30 minutes,
and a solution of 281 mg of 2-methyl-3,4~dioxo-1,3,4,14b~
tetrahydro~2H,10H~pyrazinol1,2-alpyrrolol2,1=-c]C1,4]benzo~
diazepine id 5 mlL of methylene chloride is then added drop-
wise. After 30 minutes, the mixture is boiled under reflux
for a further 30 minutes and is cooled to room temperature.
1.5 g of sodium acetate in 5 mlL of water are added to the
reaction mixture, the whole mixture is stirred for 30 minutes
and~the organic layer is separated off. It is washed with
water and 5 % strength sodium bicarbonate solution, dried and



'tenperature for one hour. The reaction mx- ture is filtered and the
residue is washed with nmethyl ene chloride. This gives

2, 2-di nethyl -1, 3, 4, 14b-tetrahydro- 2H, 10H pyrazi no[

, 2-a] pyrroLo[ 2, 1-c] [ 1, 4] benzodi gzepi ni um i odi de, which nmelts with
deconposi tion at 258 - 2600. EXx Le 14 290 ng of mchLoroperbenzoic acid
ir 10 m of eeebgtatede shiiothderasédaddéd toisusekedi enitbl d360hpy ether.
2-WBt hyl - 1, ﬁhéslébvssti@b¥dpﬁ Ekhlﬂt&nyiaskﬂoh1 aoahpxrkog@LZtﬁtrghydro-

[, 4]benzod|aze ine in hyl ene Lori m xture is

stirred at rob ?%ﬁBéFaFmPEE1o? glpptirglofReTrelLaetilBAnAPdiazepiige which

extracted bymeheki 8¢ 308 h-5392°0f 10 % strength aqueous sodium sulfite

- solution, washed with satur- ated aqueous ?od gn1b|carbonate sol ution,
dried and evapor- ated. This gives

2-methyl -1, 3, 4, 14b-t st mbkydre- alfl, 508 pyrof 2-methyl=-1,3,4,14b=tetrahydro~

; b ol e~met :
o001 2 Loy ighosgsdaShin S SaRgLaEeRa 0Tt ok Bl ghefThig L1
with stirrintQantl ¢€emetbyiage cblarideuandnOeb onomgmethyl iodide is
2-met hyl -1, 4 éspxealas ﬂosﬁbtkﬁaaaaxuﬁeoTaﬁ %ﬂ@'HXD@Z'n?LE #e@krion mix-

pyrroLo[ 2, 1-c][1, 4] benzodi azepine in m tetra éaro uran. The reaction
‘mxture is sﬁvr?e6506éihﬁgﬂﬂ aﬂdrébﬁ1féﬁﬁéﬂataﬁe“aﬁ egdhaithomesybrner

reflux for 4choaf$deAft¢ﬁagtghassczpted1heth9onn;syn§nabu&etreh5d$5-of

gl aci aL acet d are m xt r the residue is
Jendercd a ki EhGp e s ABERae - A0aub e  ebar ne AT e bTbaB2ERN azRBAN TeRe
mxture is ekbdbdegdwhith melbyl ehehcdecoimdes ithencxntr 268 ks2d0Ped and
evaporated, and the residue is taken ER, hnlgl khyl - 24 - ether. The
solution is filtered and the filtrate 18 Bvapor- ated. This gives

2-nmet hyl -1, 3, 4, 14b- t 2P0 angde - arichOpirpperbenzoic acid in 10 ml of methyl- -
azino[l, 2- a]PXEVQHPLﬁxéeCLFL éhBSBZQQ'nggiﬂ%nohdﬁ?tﬁﬁﬁ'm&‘B? bhﬁe959QUCt

-of Exarrpel Its nononal eat e nel 1780 e_start %materla IS
prepared as lobrbntébytetrahydro-2H,10H-pyrazinol1,2=-alpyrrolol2

C1,41benzodiazepine in 10 ml of methylene chLor1de, and the

10 L of rrethyl ene chloride-and 0.5 m of nmethyl iodide is stirred at room
5

-c-

mixture is stirred at room temperature for 5 hours. The re-
action mixture is extracted by shaking with 5 mL of 10 %
strength aqueous sodium sulfite solution, washed with satur-
ated aqueous sodium bicarbonate_sotution, dried and evapor=:
ated. This gives 2-methyl=-1,3,4,14b=tetrahydro=2H,10H=-pyr-
azinol1,2-alpyrrolol2,1-cl1C1,4]1benzodiazepine~2=-N-oxide,
which melts at 143 - 1459,
Example 15
2 ml of 1-molar diborane in tetrahydrofuran are added,

Wwith stirring and ice-cooling, to a solution of 140 mg of
Z-methyL-1,4-dioxo-1,3)4,14b-tetrahydrobZH,10H-pyrazinoE1,2-a]-
pyrrololf2,1-clL1,4]benzodiazepine in 5 ml of tetrahydrofuran.
The reaction mixture is stirred overnight at room femperature
and then boiled under reflux for & hours. After it has
cooLed‘to rooﬁ-temperature, 0.5 mL of glacial acetic acid are
added, the mixture is evaporated and the.reéidue is rendered
alkaline with 3~normal aqueocus sodium hydroxide solution.
The mixture is extracted with methylene chloride, the extract

| is dried and evaporated, and the residue is taken up in diethyl



‘stirring and cooling to -50 (solid carbon di- oxide/acetone bath), to a
solution of 16 g of oxaLyl chloride in 150 M of diethyL ether at such a
rate that the internal tenperature of the reaction m xture remains at -50.
When the addition is conplete, the mxture is stirred for one hour and then
poUred slowy into a solution of .5 g of sarcosine ethyl ester in 150 m

\2‘ ethyl elehtler.Thaheesw tidnprie- il Iiidrde drid fild ef etk ffe 2yl eudparet ed
car

fully wit thyl-. ene ch tract a t Thi s
gives N (2 3?&; gLyc})?y)g’é'aersc?;lehé'qhﬁl’ %‘t’gfrs' \%’rﬁtcrf?w"go%? 1@"4(?”1 07
g of a 50 % swrriewdh 2swesdporrsiodio G2y 1mialdigl4 Idi d nzoofd it puim €y dird ehet et 201 tH
of dinethny 1 ' r.e sol f t ngi oned
conmpound in %8@@’%% |tmaﬁ(¥l‘§(da rnae?n1de LEIfhsOqﬂrﬂ?tmuli"r%algtseohmeetal'tln"gsdLdg"iS T0 - 700
for one hour 1d8d -cool ed to roomtenperature, and a solution of 5 g of

0-ni t robenzyl brom davie Qe wHeEIMI facy BEgkrd AldeiL Ll T aact i on
m xture i s sti rred for our oled to ro e ratuye,

G FUEed W t b SRR o fort oo o It 8 U Tl e o A CATR&r g o
and evap- or atdelddandﬁtthe srteis-lrdu@ iahd rclctujrmgectcm-tﬂﬂ‘%jl(eﬁ&iwd eddveson Tdi-s
gives N-(1-o- n|t -yl oxy rc05| ste mhlch ne ts
at 105 - 108G8* Rrs,gl [%t [ oﬁ 0 ) gLf°y L9t onedycoofrpo’iﬁ%v 'b‘tf"rﬂ
ethyl acetatdni QSIﬁyerog:efnaheactho'\Aeretm ra;: oa‘uqdi & imam chiade tHte 31nternal

at mospheres I rgy QB 5m
of glacialL aggﬁpgrggrgjearogqaé'&a o&t"%g‘ Wg{ ure, cf%t'%ee{ukydr 0 enat | oe31n S
di sconti nued tée 3dgitdophdsesonnd 400, thee me(etcmq)nwm%&wted Gn |qQng dpur

the filtrateang Qws@rmorp&ﬁcéda@dmes« rﬁﬁ:'djlée doL dtaka o0 2™, sraj haA leﬁ'ﬁlcooso)ne :
- e (0]

chl ori de and purlfled hr togr over S|I|ca

strength net §&RNIY ﬁéttﬁﬁyé 13{%& %"ﬂ"é’é’d’ &theme i I’Eé'e e ARATg

N-(1, 2- d|hydmdpEHanwthIGthbﬂdd oHf and extracted carefully with methyl-

, 43benzodi aze ar cosi ne .eth ester ich nelts, 47 -

1480 20 ng 5f¢ sog' %rﬁ"% %Jdeﬁ‘are esF ¢ syaevsifs%"e%se\lﬁc}n h””s g1ves ]N
(Z-pyrrngLyoxy)-sarcos1ne ethyl ester, which melts at 114°,

sol ki on®of 7.36 g of pyrrole in 30 mM of diethyL ether is added, with (::>
CA

1.07 g of a 50 X strength suspension in mineral oil
of sodium hydride and 20 ml of dimethylformamide are added to
a solution of 5.5 g of the lLast-mentioned compound in 30 ml _
of dimethylformamide. The mixture is heated at 60 - 70° for
one hour and cooled to room temperature, and a solution of
5 g of o=~nitrobenzyl bromide in 20 ml of dimethylformamide is
added. The reaction mixture is stirred for one hour at 45 -
_SU°,'cooLed to room temperature, diluted with water and
extracted with ethyl acetate. The extract is dried and evap~-
orated and the residue is triturated with d1ethyL ether.

This gives N-(1-o-n1trobenzyl~2— yrrylglyoxy)=sarcosine ethyl
ester, which melts at 105 - 108°,

A so(ution of 3 g.of'fhe last-mentioned compound in
30 mlL of ethyl acetate is hydrogenated over 100 mg of platinum
oxide at 3 atmospheres until 3 mole equivalents of hydrogen
have been taken up. 1.5 mL of glacial acetic acid are added
to the mixture, and the hydrogenation is discontinued at
3 atmbspheres and 40°, The reaction mixture is filtered,
the filtrate is evaporated and the residue is taken up in
methylene chloride and purified by chromatography over silica



m xture is boiled under reflux for 1 hour. The re- action mxture is
cooled, filtered and evaporated. This gives 2-nethyl -1, 4-di oxo-

| ,.3, 4, 14b-t et r ahydr o- 2H, | OH pyr azi no-

Cl, 2-a] pyrrol o[ 2,1-c][1, 43benzodi azepi ne, which nelts at 165 - 1670.
ExanpLe 16 A hot soLution of 3=g 8% d-tartaric acid in 50 m of isopropanol

i syadded to ot Lt 0
RECRPARK Tt *ﬁﬁﬁﬁéﬁ?‘ag?ﬁﬁf 35“?’“ terep shiotife 1p used as
benzodi azepi hee (FXRibeeprhasen ghving Nr (i pﬂ@baﬁsp-Sﬂneynrgﬂ9F3,1scarlomed
to coot to Fppﬂli@@ﬁ?éaﬁHESp9N92nyQBErbIh?Lbe§HFEbBQnBFGthlt@Eeek§ which
filtered off apd recri?; Hgg g fromaqueous ethanol until (three tines)
“the optical 9 Eflﬁﬁ the'B8se liberated is constant, that is to say
[err] +344.260 Cc = 20i mgnefheadiym mébkorddpodnd addednter acduspeasiba
nonomal eat e, 1 - h | 0 e )
correspondlng¥h+§§tﬁ§ é§ @% Q?St &8 g?ﬁ%g cgﬁHOSQHpqﬁtapl@lag?dtOLHene’
nonomal eat e Mtshatmissurelsssobowleﬂ dedenposrfﬂ-uanfOEx&rrpbgr17 The me-of
% mDIt ar, dgboééﬂflfognmﬁE%&ﬁbyqiéof:%@@dar?1@@@?th @nd 80bpbrateal 89f4g0 Of
nmet hy 0X0-
hexahydr o- 11$#Y354?HPatEbFn6ff digrpydrdrbedsb-tptrahysenzédt APHzeypiragina-
50 m of tetrh)@<dadpyrrololDpgratItu,slbenbodliadepnde], wRikHXmbQts2akoygs, -
cool ed and sté;ged overni ght at roomtenperature. 2 M of gl acial acetic
acid are add tb the reaction mxture, which is evaporated, and the
residue is rendered al kaline with 3-Bsempleadéeous sodi um hydroxi de
solution. The resul s @x&racteaed yl I , he
extract is dried andxeegﬁg%éiué$ghd°?h% ?eé$dd2%gptg§gg agggdqgsgpvgg P% a
m ni mum anouhsopropeeby| éscaddedr fdea Whe solution p$ $fAramafographbslover
silica gel a U§ £Fl- % Sbirengahb meL d hig§-
gives 2-ret h§d3 5160 *“%*?%%9ﬂ52a%“d?8“1ﬁ2fﬁ?“‘“f54 caip3rfosBLeL ‘3"7 3
enzodiazepine (Example 1) in m

of 1%0 nﬂ of the Last-nentioned éonpound.in 10 mM of toluene, and the (};E

of 1sopropanol. Th
mixture is allowed to cool to room temperature overn1ght.
The resulting precipitate is filtered off and recrystallised
from aqueous ethanol until (three times) the optical rotation
of the base-Liberated-ﬁs constant, that is to say EWJ%S =
+344.26° (c = 1 in methanol)., The compound is converted
into its monomaleate, which melts at 190 - 1919, with de-
composition. '

The corresponding 1-antipode,.tx]§5 =-358.899°,
is obtained using 1-tartaric acid; the monomaleate melts at
188 - 189°, with decomposition.

Example 17

6.2 mL of 14moLaE diborane in tetrahydrofuran are
added to a solution of 800 mg of 2-methyl-5-0x0-1,2,3,4,5,15b~
hexahydro=11H-[1,4]ldiazepinol1,2~alpyrrolol2,1-cll1,4]lbenzo~
diazepine in 50 ml of tetrahydhofuran. The mixture is boiled
under reflux for 2 hours, cooled and stirred overnight at
room temperature, 2 ml of glacial acetic acid are added to
the reaction mixture, which is evaporated, and the residue is
rendered aLkaLihe with 3=-normal aqueous sodium hydroxide
solution. The resulting mixture is extracted with methylene
chlpride, the extract is dried and evaporated and the residue



pyrﬁbLo[!,l-c][I,4]benzodrazepine of the formula I in which [err]=nethyl,
"Ph=l, 2- phenyLene .and n=3. The product is converted into its nonofunarate, (EE)
which nelts at 174 - 1750. The starting material is prepared as follows: A
solu- tion of 1.5 g of 11-(N nethylam nonethyl)-10, 11-di hydr o-5H

pyrrolo[2, 1-c][I, 4]benzod|azep|ng %Exaane 1) in 7.5 mM of nethyl acrylate

Is stirred at roomtenperature f p hours and the excess reagent is

reproved by evapdﬁakbmnedThhsagmﬁaﬁmum amount of methylene chloride. The

hyl hyd | di
y'gfgeghyﬁggég%tgbgf_; _ 2hBHaE8 ?ﬁ%h%dckb xSRI RSB etuted with o

chr omat ogr apf8d ovéregswhcaegépnaddmeané@nw|mhlzr%ﬁsvreﬁgﬂﬁ gives

nethanol/netb¥he@ﬁy¢hhozlde4 é nguthBhQHr3-g19LEﬂhQJHQ%Ee$3%%mandaJ-
conmpound in &ﬁ g ? furan i,s added tq a Stirred solutlon i.n 10

M of tetrah?HFBPﬁP 6P22 2aee@1pétpénéwﬁy|orawd@rﬁdﬂﬁe"@ww
has been freg hy éRr hnghad agemeeabQ|uphhy42b¢aknyaadelaaa mbsqf 2. 45- nDIar
n-but yl | it hi %xa ne.is he m xture |s stirred at

h
this Yenperal  rocate s Lhon addéq, ot ernlo e s g s A e

mxture is dekul@d wi 0R52.1 acetic acid/water and evaporated, and the

residue is dissol vedyhg gethyke em%QE? aQeqs %r ggyggr%ghq$LQ%%g.Slhlg%g%ﬂ

and eluted with 5 % strength mefhanol hl or i

2-net hyl - 5- okdoni10f 3.2 g esbﬂneﬁanyeﬁbyignipgmsF&wéieﬂﬂndﬂrdzmﬂqﬁﬁrﬁ@r -

[2,1-c][1, 4]Bg?$e@b@z nhe§c1whu5hnashh%z%b %56<Ex%i%Qe yanm @ 58wt Dl Of
2. 45- nol ar m.i n ,hexane are om t enper atur and with

L1t
i rmakhg e PRl 137 SR raee A foon” Lmaran G 5o Fk pours
g-netgyl- 1, 3n4, tAb- b&hbabydb@ngtlGH—p?m?wmmobb ?v&bmy@&ﬁb@[Z 3mﬁk[hv#ﬁs
enzodl azepili etra orur . e ow
sol ution rgdeF§Eﬁégphe§} ﬁe?rs F@& ghdp?ﬁ§°Q%%5'é?cﬁQﬂégggfgfﬁr F¥§é§ by
about 70. Tha2-plmethgliesedtrpratanioe aefthylhest4s rinnthes famm iof tamemil,
treated withgeLhvh sl afivdRatByiaphll S9! 51 123s RteRrdeetuivd Satn B0

reaction m X
"strength methanol/methylene chloride.

A solution of 1 g of the Last-mentioned compound in
20 mlL of tetrahydrofuran is added to a stirred solution in
- 10 ml of tetrahydrofuran of 475 mg of 2,2,6,6~tetramethyl=-
piperidine (which has been freshly distilled over calcium
hydride), and 1.37 mL of 2.45-molar n=butyllithium in hexane
is then added, at =-75°. The mixture is stirred at this
" temperature for 30 minutes and is then allowed to warm up to
0°. The mixture is diluted with 2:1 acetic acid/water and
evaporated, and the residue is dissolved in methylene chloride,
chromatographed over silica gel and eluted with 5 % strength
methanol/methylene chloride. This gives 2-methyl=5-oxo-
1,2,3,4,5,15b<hexahydro~11H~[1,41diazepinol1,2-alpyrrolo-
[2,1-c1[1,41benzodiazepine, which melts at 156 -~ 158°,
Example 18
4.5 mlL of 2.45-molar n=-butyllithium in hexane are
added at room temperature, and with stirring, in an atmos-
phere of nitrogen, to a solution'of 2.5 g of 2-methyl~-
1,3,4,14b~tetrahydro=2H,10H~pyrazinol1,2=-alpyrroloef2,1~-¢1(1,4]~
benzodiazepine (Example 1) in 25 ml of tetrahydrofuran. The
slightty yellow soLQtion rapidly becomes cherry=red and the



turdis Yirred for a further 30 mnutes and is then poured into 100 m of

water, and t
washed succe
solution, an
chronatograp
met-hanol / net
2, 0= di et hy

2H1, 10H pyr azi

converted in

he product is extracted with di- ethyl ether. The extract is
ssively with water and saturated aqueous sodi um chl ori de

d is evap- orated. The oil obtained as residue is

hed over silica gel and eluted with 2 % strength

hyl ene chl ori de. Th?g gi ves
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taken up in

‘and the extr
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[1,2-a] pyrro
recrystallis
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pyrazi no[ 1, 2-
triethylamn
t emperature

wi th nethyle
and sat ur
and evapor at

'1,3..4, 14b-t
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and” 5 ng of triethylam ne. The re- action mxfure is stirred

af‘SoﬁPFér’fﬁéF&t qp&eNs |5§dt‘l‘|'é‘n °é'\)~:9;5‘drdz£t 8@ Luti®nvhand:disq Y ars
d0ateld. OfTh@éQﬁl ‘the afineldurag’ MisGHM@aa@edhthht@@&bmmdebh@w,
act .i's washe SUGgcess,| ve wat er '[UI’ te eous
231158, B AR SRR Mah, 2, %0 ot sa B heibiar ol piaa P LRRS
8hdorddetet Thligdgd vald, ROHOprdriamithy-Lt=-1,3,4,14b=-tetrahydro~

21, ah= phEL-dhobansaduasanig ety %95313'4:% Hogh e af t er

on fromisoprofan drlde
wa1§b|g§|@gnypr3eg dgngo its monomaleate, melting point 157°

?Egyk¥ml grﬂdaéQ %%kr%hx%f%e2%déi%hed in acﬁord nce J1th the

yrrol c] [ 4]benzod|aze I ne (Exanple

ng of

ErPﬁeﬂﬂrﬁF BF Fé@ﬂ&ﬁ?&rdf&ﬂén rTW@ MiSdtgr @ M§§ﬂﬂﬁq7ﬂf§ﬁy ~oom

B@hz?LhQHK§raﬂ@ o BvamAldal dr MG iR paeSitden icF e adtad-
ne chl e. The extract is washed successively with water

r
épgdmﬁgﬁé *sodi um chl oride solution and is dried, filtered
ed. This glves 2- ( 2- acet ®@xamiplyel N9

etrahydr gzgHy, £OH?9%-ﬂ§5 U bnd oM S¥ellaadbdClto a stirred
solution in 15 ml of tetrahydrofuran of 1.3 g of 1,3,4,14b~
tetrahydro=-2H,10H-pyrazinol1,2=alpyrrolol2,1-clC1,4]benzo~
diazepine (Example 4) and 550 mg of triethylamine. The re-
action mixture is stirred overnight at room temperature and
is then evaporated, and the residue is taken up in 100 ml of
water. The mixture is extracted with diethyl ether, and -the
extract is washed successively with water and saturated
aqueous sodium chloride solution and is dried and evaporated.
This gives 2-benzoyl~-1,3,4,14b~tetrahydro=-2H,10H-pyrazino~
£1,2-alpyrrolof2,1=c1L1,4]~benzodiazepine, which melts at
137 - 1390 aftér'recrystallisation from isopropanol.
Example 20

720 mg of acetyl chloride are added to a solution of
2.5 g of 2-(2=-hydroxyethyl)=1,3,64,14b=tetrahydro=2H,10H=
pyrazinot1,2-a]pyrrolot2,1-c][1,4Jbenzodiazepine (Example 8)
and 935 mg of triethylamine ih 72 mL of tetrahydrofuran. The
mixture is stirred at room temperature for 2 hours and is

evaporated, and the residue is extracted with methylene chlo-

ride. The extract is washed successively with water and



_[I[4Tben£5diazepine, which is converted into its nonofumarate, nelting 1
point 156 - 1580 (with deconposition). The nonof unarates of €
2- C2- (n- hexanoyl oxy) - et hyl ] -

1, 3,4, 14b-t et rahydro- 2H, 10H pyrazi no[ |, 2-a] pyrrolo[ 2, 1-c]- [1

, 4] benzodi azepi ne, 2-[2-(n-decano | oxy)-ethyl]-1, 3, 4, 14b-

tetrahydro 2H, | OH pyrazino[ |, 2=aPgyrrol o[ 2, 1-c] [, 4] benzo- di azepi ne,

2-G25(n- hexagaeamexbaxxhuebhﬁlknbi%m4ck4grhakr%otut1on and is dr1e
hydro- 2H, 10:%E¥ra2|no yrrol of

% @] %n di aze- pine %q

2-[ 2- (1- adandnt Y RESAD Hﬁ|8%§¥°éﬁﬁ§ﬂr 1T§*& giyes ‘acet°xyeth¥

t et r ahydr o- 2H, 3QH-pﬂbazbm®€hy3fakaﬁrﬂOHeb&rhzdth4Lheﬂ2®vﬂﬁo&biﬂbﬂeoaﬁe
grgpj};efﬂ ggg't?gﬁglﬁgcfo ?S%pgr} 'ﬂd%”g'zg c%tnvfe(?'tedsq(?\’tﬁ%ts GoRoflharatd)
2-methyl - 3, 4mallmxoglp9mt14§6tetﬂém‘?dr(mth decompos1t1on>

2H, 10H-pyrazi no[ |, 2- QLQYEBQBQL%a$aQLE104]QQQQQQha%%Qb“%yQQQy@dgﬁ¢wUJQ

portions in the course of ho 4,500 m of tetrahydrofuran and
7,410 m of 1-defalélr ssﬁaﬁ@vﬁﬁoréﬁwaﬂﬂﬁydwaﬂamaﬁ1wﬁr@épvméqh9£@urec|s

cool ed MAthb[¢?4gaebgbﬂhaaﬁd1ab;r29¢2hﬂn&0e&hﬁg$ﬂbawa-Q&h&&ﬂﬁq9304 ﬁggg iy
mxture is i | ed, under x for u nd co t

of gl aci al 8?.8"5@’8‘ 1QHHBHPaFdPPEa€ 8§p§664%6%gP1wé33P %$%§G§& ution
is boiled undéazepﬁhax 2eiL224 nirbexa dered neydpay-) —attdy,L Ja1g 3t /4G hdsitdite a-s
taken up in Q The Ll ied Ryl

reflux for aﬁgagszgkaa gg%?%ﬁ@&“ ? a%@%% Sg%qg ?g?o Veg H%%g%%g%

wat er, and t RdngHapd ?n&zsdnu@ﬂ@nam§YA@pu§p@alpaya-wamuéloﬂ,§4Am1ﬁw-1 200

mM of 10 X SEE%?QH?d@GUQﬂUQOﬁQQ&QGkWMQTqX?dQJ%Wﬂ#dUNIZ'Fh%JTHXQH%%diﬁ-
extracted with die i he ex{ract dried er’ed and

evapor at ed. Tﬁpgpgpgegrg Rﬁﬁﬁfwﬁd analogously. These compounds melt at

1,3, 4, 14b- t espaby g8, 2Bigl SHenyr,azine{ I732- ajny &70l-0[53, }<Hespect1vety.
[ 1, 4] benzodi azepi ne, “which melfs at 9 07 g of the last-nentioned

conmpound are dissolved in 1,280 ni of%58§8q éﬁethanol under reflux, the
solution is filtered348dgt be Ekhbtawe-ssAeddbad-ﬂQSZ&Q14&ﬁdeh4&ﬂ5q}o- - 29

< homar ot o2 Mg Tho BRI RNG R LA RSMS W
a ded, in portions in the course of one hour, to 4,500 ml of
tetrahydrofuran and 7,410 ml of 1-molar diborane in tetra=-
hydrofuran while the mixture is cooled with ice to 18° and
stirred in an atmosphere of nitrogen. The mixture is boiled
under reflux for 24 hours and cooled to 59, and 1,200 ml of
glacial acetic acid are added, followed by 900 mL of water.
The solution is boiled under reflux for 24 hours and evapor=-
ated, and the residue is taken up in 10,500 ml of methanol.
The solution is again boiled Under reflux for 2 hours and
evaporated, the residue is dissolved in 3,000 mlL of water,
and the pH of the solution is adjusted to a value of 14 with
1,200 mL of 10 ¥ strength aqueous sodium hydroxide solution.
The mixture is extracted with diethyl ether, and the extract
is dried, filtered and evaporated. This gives 2~methyl-
1,3,4,14b~tetrahydro=-2H,10H-pyrazinol1,2~alpyrrolol2,1=cl-
[1,41benzodiazepine, which melts at 98 - 100°,

337 g of the Last-mentioned compound are dissolved
in 1,280 mlL of absolute ethanol, under reflux, the solution

is filtered and the filtrate is cooled to 289, and 140.5 g



recrﬁstaﬂ I sed again fromethanol. This gives the correspond- ing

nononal eate, which nelts at 183 - 1850. The product is sonewhat purer than
that of Exanple 1. The starting material is prepared as follows: a mx-
ture of 3,078 g of o-nitrobenzylanine and 2,670 g of 2,5-di-

met hoxyt etrahydrofuran is added rapidly to 10,000 nml of glacialL acetic
acid, while being stirred at 8602Pn=an at nos- phere of nitrogen. The

mxture i s SLir Q. f [ 4 . hqur oqQl ed .t 0, d
of Wt er areagdhggeé#h359d QE égknﬁt %Q %tgggoﬁrgrgegd%e%ﬁ egﬁglrgggggte@
and the extraCFCTB1ﬁﬂ§Hedsmﬁ?hatetQNSPﬁénguhsaqdeuu§hssaﬂdnﬁh9@m0%|@ed

sol ution andr@kas%QL%ﬁeeueggs1aod»umlQﬁmgmbde sehqglgnv%@dtm% %'r%% %% %ad
evaporated. This glves 1- %o ni t robenz g xture of

the | ast-menf P8nBANEBALSARE, ¥high HFXGF Fétﬂéﬁydrapéran dhe Pr29G°§ dﬁ

chl or oacet onsbmelWwRatSpaakdr dhad whhlk byde&gﬁpl@hhorlde gas for three hours,
whi | e bei ng stirred he satur%ted 3 3 en- sion _i.s
TR

oled at 5 -
stirred at [err] for ﬁefﬁgfﬁgﬁnﬂoﬂ?tﬁﬁga iFle@P@ﬁe afld PUSiqud MI*-
suspended intarEOOfnﬁ,OYStetn&hydnotmphnnzanamhhe snsdpap$ivon gi o ff 2l,5erdet

again. This ﬂavﬁax}tetphhparobavéx'1% Q&dbﬁlmgg%dq?'Qfog?zghb W o €

hydrochl oride, which neltS wth deconposition A suspensi on
of 3,469 g oflaRdalaacetdft p6idd ubﬁ#epéenas|ﬁt3r5@@ @t 8§6°wdinermn @ taoisrr ed

for one hourpﬁ&rBOQfandtrSgbhen ¢ﬁeladx&9r%5Qsa@Q Pbbhe%qutheowe%'QV% s
washed with ter an drlg in

ggg %B 0 gue are di ssol ved
60, 000 ni of "8¢A&ndN%p§°B FFlﬁQ eraPéf X P Sfnde5s&: @r8r afidedogen.
The solutionThe tebtefod Roktueendeniexairadtled diizhi lelthpd alclet3@eQ0@ndl tafe

et hanol and [ over ni to. The resul sus ension is,filtere
and t he re5|§8g ?gtdgg agn%ﬁ g1%§vgg ? St%% Pgbe%? cﬁfgﬂgm hydr°X1d%
acetyl pyrrol eolubiieh apdt wish 1&2% aﬁ&é@usAssdspansm¢nroﬁe5sblntgonfamhe

| ast - nent'Onigaﬁ?ggepguﬁgggzgvégg §F5§B t?hqgnsﬂv%s445(g-g itrobenz

N- net hyl benz of 't |ethylan1ne I's stir ea-ln an
at nosphere obPyrrole.

A mixture of 3,468 g of the Last-mentioned compound,

8,500 mL of tetrahydrofuran and 1,290 g of chlorocacetonitrile -
is saturated with hydrogen chloridg_gas'for three hours, while
being stirred and cooled at 5 = 35°., The saturated suspen-
sion is stirred at 17° for a further hour and is filtered,
and the residue is shspended in 1,000 mlL of tetrahydrofuran,
and the suspension is filtered again. This gives 1=o-nitro-
benzyl=2=(1~imino=2=chloroethyl)=pyrrole hydrochloride, which
melts with decomposition at 210 - 212°,

A suspension of 3,469 g of the Last-mentioned com=
pound in 3,500 ml of water is stirred. for one hour at 80°
and is then cooled to 25° and filtered. The residue is
washed with water and dried. 6,000 g of the residue are
dissolved in 60,000 mL of ethanol by boiling under reflux in
an atmosphere of nitrogen. The solution is filtered hot,
concentrated by distilling off 36,000 mlL of ethanol and cooled
overnight to 25°. The resulting suspension is filtered and
the residue is dried. This gives 1-6-nitrobenzyl-2-chLoro-
acetylpyrrole, which melts at 112 - 11409,

A suspension of 5,112 g of the Last-mentioned com-
'pound, 26,400 mL of toluene, 2,445 g of N-methylbenzylamine

iy



of water are added to the reaction m xture, the aqueous phase is separated
of f and the organic phase is washed with 10 X strength aqueous sodi um
chloride solution and evaporated. The residue is dissolved in 20,000 m of
hot ethanol, the solution is concentrated by distilling off 2,000 m of
ethanol and stirred overni ght -aggreom t enper at ure. The'resulting crystals

filt d_of f I d.dr
O ni trobeAddl 2 SRBNBnat b REB RSP e e aRaseat) TobiaRorE nagRhar &t s
at 103 - 1058itAcgehufbonéohod®@ gtof3Chandasiverariightnad cowmodtrempier a3, 000
m of ethyl Qﬁﬁkateggnﬂoﬁ5ﬂtn‘f°LaQ'4C%4' A %bct%ckﬁe'$eQ%4r%%PGﬂ&ﬁ% %Ner

30 g of platinumoxi dé at roomtenper ature “an t nosph ressure unti’
the theoretithe anEGRPSOPhnyerogeﬁenasabeéncﬁék@nduﬁheTw@gﬁga@tm@nsm|mﬁure

i s f"tered,wEQﬁeHESH@He1b5%“@%?%ﬂg%%tQq%%%h' %G%E%hech4%¢1HQe %ub%n%he i s

evapor at ed. The resi due |s taken up t.hyl ene chlori.d solutloh
i s washed wi BA928¥3R8FALLdaquddEs "§GdidHﬁ1 Hfdtd(j)&s(?é"%‘l g 39'99&‘ \M t 1o f
satuaated aQHGQUStﬁegbmnlthokbdefﬁahuhhom$ﬂﬁdn&&adkueﬁygﬁ?sQWdﬂﬁm@tQﬁf The
residue 1s tgl a | [ [ - _ -

met hyl - N-bengypgg1hgn3$L%Qfg gH %"8lﬁ3§f6e §§?P 2af_£fpm-t§mperature.
[1, 4]benzod|ahsprneglmhnshcmvbtstatar§1f1lt§2@d @ffg ofastvead iwd thciethanol
hem ethyl espgy-g HQB'deTh9s8535%E ?L BQHQ%Q%be%z 4989 ¢ WLH%1§§§ hh%%nz f -

10 - 200 and I n tEe cour se of a So ut I Oh
above- nentléﬂéﬂ°ééﬁ$5&thVﬁf2LGOO“hﬂc@fm@dﬂﬁeﬁé 488 151958% tri -

ethyLamine. After 4 houaiu&henbetgoc bsonoum%dth@&am25Q1mndw cWHpRund he
m xture is stir Iay arated off.

e
e vashed i Sn00RC BraBE e RRuTo At atR APE SaPLBIatd SRR A 4%t hA th
saturat ed aqaeddsisodydroglhatiede ovelruBioon @ﬁdpuatde®do&ﬁﬂee%&p¢hamed The

residue isr cr stallise fro nethanol Thi s |ves 1

oxal yl 11 (N \ERRYRERtirBotol REeRSRERRT PIE3E%s Fpatd. Sh¥ theoretical
pyrrolo[2,1 eyppnt]b¢nbadrgseplhas \Weieoh taklens uat. 9T he T@BA.t i milxtuge
amounts of 0xgl ig§ (ekddheThe! hek 1886CHCah'ed with ethyl acetate, and

the filtrate is evaporated. The residue is taken up in

rﬂtr%@en’for 6 hours at 930 and overnight at roomtenpera- ture. 20,000 m (ég)

methylene chloride, and the solution is washed with 2.5=-normal
aqueous sodium hydroxide solution and with saturated aqueous
sodium chloride solution and is dried and evaporated. The
residue is triturated with diethyl ether. This gives 11-(N~
methy l-N~benzylaminomethyl)=10,11-dihydro=5H-pyrrolol2,1=-c3-
£1,41lbenzodiazepine, which melts at 151 = 1529,

61 g of oxalic acid hemiethy!l ester=chloride in 850 ml
of toluene is added, with stirring, at 10 = 20° and in the
course of 90 minutes, to a solution of 142.5 g of the above-.
mentioned compound in 2,000 ml of toluene and 45 g of tri-
ethylamine. After & hours the mixture is poured into 750 mli
of water, the mixture is stirred for 20 minutes and the
organic layer is separated off. It is washed with saturated

~aqueous sodium bicarbonate solution and with saturated agueous
sodium chloride solution and is dried and evaporated. The
residue is recrystallised from methanol. This gives 10=ethyl-

- oxaLyL-11-(N-methyl-N-benzyLaminomethy()—10,11-dihydro-5H-
pyrrolof2,1-clC1,4]benzodiazepine, which melts at 99 - 1019,
(If ‘Large amounts of oxalic acid hemiethyl ester-chloride



which nelts at 115 -[err]. This conpound is |ess soluble in isopropanol

t han the conpound previously nmentioned and can be renoved from concentrat ed

solutions by filtration). A solution of 6.9 g of the above 10-et hyl oxal yl

- com pound in 100 m of ethanol and 27 m of glacial acetic acid is

hydrogenated over 1.65 g of a 5‘%5ﬂ7ength pal | adi um on- charcoal catal yst
2.7 at msm%a}déﬁoJ&rreadeid@tse)m-mﬁWytJm;m X&d&ﬁrﬁod&d is

fll\f’ered and the flldtrate s evap r%t%d hg§ giyves 2- 3’ 4-di oxo-1

3.4, 14b- tetP&ﬁfd » which melts -at 115 - 11 This compo nd 1s less

2H, 10H- pyr amsrod.Eihl.} djnpyirsroq m{n’hnbll:]iﬂﬂarﬂ]ﬁjmzm;smapd rna-ewibu:éllyreiémt Hdndd 8

- - 1790. | - di b tet .
- pyr azi no[ I t"]Q%);:r"’f?"oI%oe[ %q"%‘ﬁje[‘f ﬁi BNz ot e;ngtte%%l dé:"i ]'3 glf3/1cl() 1i‘emll)s'
obt ai ned by hydrogenaﬁt iseg uthieo rabafy e o3, 100-df stheata‘ga\cs(aﬂ_qﬂewm'wmwl com=

anal ogousl y. p%raalﬁ. %d?e.pluc‘dm@% f*‘ t o4 -g & £ OXPe ele 7 %a AP
t etrahydro- 2H, 10H c&yrazmo , 2- a]pyrr benzo-

c

di azepl n-12- 3?I§) \Agefakss '&13 -Jirf‘a% Rt P Ak ad Bansn
i gr4 1?1L)V$Stc$-ahﬁ‘&tgiw Zc?dﬁsfwfytow.a;t[ 1|B‘Htr)aspheres and 40° for approximately

et rahydro razi no 0
[ 1, 4] benzodi a?f'@pl e rfonel'}lﬁ é@%'xeturv%l ﬁeq%%yea{ al“é‘gz'{'ber r%" Lisats &8 avaps g
of tri chLor oacattyeld .c hiTdriisd a fawess tohesck Hyol -8 Jotditd xanr 103 54l f~tetrahydro=
2- et hyl -
pyrazi nokl, Zng%ég;éﬁgégn%ggﬁ %%ﬂﬁﬁiﬁ&%h%ﬁ?;ﬁrﬁQEﬂﬁf¥Pe“z?d}$ﬁiﬁhy 2ni ne
in 50 m of tw@msénn@ehtma\ﬁ @re‘ "%t rred for one hour, and 30 ni of
water and 50 m of ety 1Y U= di'%-ﬁr%tlheﬁ@-dp&&ah fd\eo-CZ W20~ Phase

Is washed with water drled and ‘evapor at ed.” “THI s gi ve
2- et hyl - 12- PWW@HPGFHQG@ﬁﬁ-PYPr°L°€% 1=ciT1 4]benzod1azep1n-12—yL)-ethyL

1,3, 4, 14b- tetgrtahmrt@-t%H e avd 1 alyl, R el dqye i @, th€ldbovid -3,10-bis-
benzodi azepi g&lh 8&‘:5[1?/ of sodi u are d| ssol ved in 75 m of et hanol and 5.4

g of the 12- W SCRRS M5 Y 1renti oned are added to the
solution. The resulting preC|p|tate|E§émdhewzzloff washed with water and

dried. This gives  peducing 200 mg of (2-methyl-3,4-dioxo=1,3,4,14b=
' ' tetrahydro=-2H,10H-pyrazinol1,2-alpyrrolol2,1-¢c]1L1,4]1benzo~-
diazepin=12-yl)=ethyl glycollate (Example 21) in accordance.

are Ysed,* the correspondi ng 3, 10-bi s-et hyl oxal yl conpound is obt ai ned, | @

with Example 1. 0or 2 gives 2=-methyl=-12-(2-hydroxyethyl)-
1,3,4,14b=tetrahydro=2H,10H-pyrazinol1,2-alpyrrolol2,1-cl-
C1,41lbenzodiazepine monomaleate, which melts at 153-1569°.
Example 23 _
3.6 g of trichloroacetyl chloride are added to a

" solution of 5 g of 2-methyl=1,3,4,14b=tetrahydro=2H,10H-
pyrazinol1,2=-alpyrrolol2,1=-¢c1[1,4]lbenzodiazepine and 2 g of

_ triethylamine'in 50 ml of toluene. The mixture is stirred
for one hour, and 30-hl of water and 50 ml of methylene chlor-
ide are then added. The organic phase is washed with water,
dried and evaporated. This gives 2-methyl=12-trichloroacetyl-
1,3,4,14b-tetrahydro-ZH,10H-pyrazinot1,2-a]pyrrotot2,1-c]t1,4]-
benzodiazepine. '

100 mg of sodium are dissolved in 75 ml of ethanol,
and 5.4 g of the 12-chlorocacetyl compound previously mentioned
are added to the solution. The resulting precipitate is
filtered off, washed with water and dried. This gives



- 3 anethyl-12-carboethoxy-1,3:,4,14b-tetrahydro-2H,1CH-pyrazino- é?
[1,2-a] pyrroLo[ 2, 1-c] [, 4] benzodi azepi ne, which neLts at 128 - 1300. |Its

monof umar at e nonohydrate neLts at 147 - 1500 wi th deconposition. Exanple 24
The foll ow ng compounds of the formula Il -are pre- pared, starting from

equi val ent anounts of correspogdégg_starting materials, in accordance with.

t he met hods described in the preC&ding exanples (preferably in Exanples |

and 21): NblZrngtpnlnﬂ2hbarboethoxy-ﬂe$p},1Ab-tetrahydkerEH,10H-pyraz1nSaIt

[err] (deco ShL rr | eat e
Lerr] (deconpes 5 bfﬂft étotz 1-c1Ch 4Ebenfod1aze8 1h8', ng1cp meLts Wyl Cal€
3 [err]128 = 1307, oItgrmpnofumarate pgpelydrate meixsg. ag1147 -

- H 156°[Rith decomposibhbgate 169 171 5 {err]
8-[err] Mal eat e 182- 164 6 [err] 7-F
Mal eat e 179-181 7 H xample 24 7. lerr] Mal eat e
172-174 8 [erhk following cmeenhhs of the folaudal &I are pk89 191
a [err]parﬁ rttkg fIgg_EgviIE ra%m?y ts %Qlcggge%gondih%rr]

Fumar at e stanﬂinasmEXanpaész5inrepapaﬂaoneoﬂ110 0be mabheds dasikribed

containing 5 b I e ] v 3 ' .
CoTLEL 7179 SUISEE PERLARINYUSAaNESes| GHETTY 1n cxommes 1 and 20

, 2- a] pyrr ol pf2rt—eyttenro—drazreprme—TroTOTRTate
50 g Lactos : : 1157 of Waditieg geigidh
75 g Pol yet hyeane bl ycol 000 R, salt 75 d {&2ennevder
759 - 3R Mghesiumstearath - 13-g-1
' 1 T H 9-CH, Maleate 185-187
2 CH, 1 9-CH, Maleate 172-174
3  CH,=CH-CH, 9-CH, Maleat: _ -358-161
4 H  '8<H, Maleate 169-171
5 _CH, _ BCH, ~ Maleats 162-164
6 CH, L 7-F Maieats 179181
7 H - 7-CF, Maleat 172-174
8 cH, 7-CF, " Maleat 189-191
9 (CH, );~OH H Eumarat e 201-203
10 (CH,),~CO~CH, H Fumarat® 155—157
1 (CH, );,—CH, H . Fumarate 144148
Example 25
Preparation of 10,000 tablets each'contafning 5 mg of active
substance: | |

Indgredients:
2-Methyl=1,3,4,14b=tetrahydro=-2H,10H~
pyrazinol1,2=-alpyrrolol2,1-cl1L1,41benzo~-

diazepine monomaleate 50 g
Lactose : 1157 ¢
Maize starch 75 g i
Polyethylene glycol 6000 - 75 g
Talc powder : 75 g



Puri% i ed® wat er g.s. Process: ALL the @
pul veruLent ingredients are sieved using a sieve of mesh width 0.6 nm The
active conmpound is then m xed with Lactose, talc, magnesi um stearate and
hal f the starch in a suitable m xer. The ot her hal f of the starch is
suspended in 40 m of water, ang3the suspension is added to a boiling

sol uti.on of the polygthélene glﬁcol in 150 m of water. The result|38 aste
i s added to the powdef®8fg "I s 88rPE8, is granulated by adding a fdPt
anmount of water. ThePgrafidkdswaterdried overni ght at 350, forced thnough a
sieve of mesh width and S f I di r 4
mm having a breaklné érggée EQHQFQ quﬁ%ggégég}gﬁgo?hiﬁﬂgéoa?geéﬁfggd
each contalnﬂﬁgﬂaoan§16VGa9f|Oesbubsﬂahcﬁ 6| mgrediTbat gctive COMDound is.

2-Methyl -1, 3t4e44h1kearamyﬂrQaaﬁolQH-taxeazhaghbsaua39x@59hek2akaCthf4khe
benzodlazeplne nDnonaIeat Lact ose

10
1800 g Tal ¢ 5 Qﬂ&? su1tabLe mixer. The other. haLg ojoéhg Btacsdsisp |
t he pul ver ul easpendeddianto ﬁleo$l Ruedrysiang zhei euspehsivah igi ddded §omm

Th t ' bI ' t.h
Tar e and thef Bet h¥nhcsp i 88 B Hs ThaRar D eRny tah8 pty Fl i 15DEB g "
each case, oﬁathe.niXhareebylﬁeagspeﬁta ﬁslhddgdn&ohmhe pﬁabbetsndp if
capsul es conyal ni-pg. 270! BrhnG RAREHE Ozdﬁhﬁ8'QV@09&ﬂ@r bRbuhte o 3R, the

conmpound of tﬁe pretedi ng exanp 5 ared_anal
Patent O ai nkhe. sranulsssaneldbnvétPunyaﬁshZHaioﬁSByr52rﬁspltbrayp9r@o|o-

[2,1-cd, 4] bgpgeei azcaesRSwPbthhe, gemﬁrahdfebmukesgehe&blfw@ﬁrehalﬁeehoqf
t he synbols err andE &ePL denot es drogen or Lower aLkyt, [err]
0

represents hYyYPBEERT alR?V’"Hlﬁthe KPP, 9F8R¥L-alkenyL, Lower
aLki nyl, cycl oal kyl or cyclo- Example 26

Preparation of 10,000 capsules each containing 10 mg of
active substance:
' Ingredients: _ _
2-Methyl=1,3,4,14b-tetrahydro-2H,10H-
pyrazinol1,2-alpyrrolol2,1=¢c1(1,41~-

benzodiazepine monomaleate ' 100 g
Lactose | ' 1800 ¢
Talc powder ' 100 g

Process: All the'puLveruLent ingredients are sieved
using a sieve of mesh width 0.6 mm, The active compound is
then homogenised in a suitable mixer, first with talc and
then with the lLactose. No. 3 capsules are filled with 200 mg,
in each case, of the mixture by means of a filling machine.

Tablets or capsules containing another compound of
the invention, for the example the compound of the preceding

examples, are prepared analogously.



aLkeﬁyL Hbving in each case 3 to 7 ring nenbers or éﬁ
cycLoalLkyL- Lower al kyl, hydroxy-Lower al kyl, L, nono- Lower
aLkyl am no- Lower al kyl, di-Lower aLkyl am no- m‘mﬂ“mm BHmoxy- Lower.

al kyL, -Lower carboalLkoxy-Lower al kyL, carbano ower ma nono- Lower

al kyl car banoyl - Lower al kyt, Hph-Lower alLkyl, Lomer aLkanoyt - Lower al kyL or
HphCO- | ower al kyl, Ph denotes ¥ 34plrenyl ene whi ch can be substituted by not
nmokre ;t han 2 $gQg%&t@qgg%sbelonglng to the group conprising Lower alkyL,
Lower al koxy, Lower al kyLthio, halogen and tri - fluoronethyl, [err]
represents | dwer aLkyleSnéd AMbET eagdny.d rared A nNs a% i Jer? ~a 1o Mot o or
3 carbon atong,, 1akd (h5HIb eHRDAIRS PRIV tlh@VGYerRlrafl, f oradIx )L, | ower
car boaLkoxy, hydroxy-Lower al kyL, am no-Iower al kyL, ‘nono-Lower al kyl am no-
Lower al kyl or di-Lower al kylam no-lower alkyl; the |ower alLkoxycarbonylL,
Lower al kanoyl, higher al¥ano¥% , adamantoylL, carbanpbylL, nono-Lower

al kyl car banoyL or di-Iower‘@ koxycar - Rbanoyl derivatives or
cyclLoal kyl car bonyL derivatj/ves h 3 to 7 ring nmenbers or HphCO
derivatives, the 2-N-oxi8%s, the ower al kyl or 2-Hph-Lower aLkyl
guat er nary anmmoni um deri vat? and their salts. 2. Compounds of the
formula | indicated in cLg¥m 1, i n each of the synbols [err] and [err]
denot es hydrogen, R2 repr +ydyogen, |ower alkyl, lower alLkenyl, Lower
- 35 - alkinyl, hydroxy-lower alkyl, cycloal kyl or cycloal kyl -1 ower al kyl
having 3 to 7 ring carbon atons in each case, Ph denotes 1, 2-phenyl ene,
(Lower al kyl)-1, 2-phenyl ene, (lower al koxy)- 1, 2-phenylene, (I|ower

al kyLt hi o) - 1,unepleé|nyleearceh offh alheg syybb, \3- mhem;gl am ®, denotes hydrogen
(trifluoronethyl yl , f , R es
hydr ogen, Loto r L)ét’l"'%"l aR ﬁ;fdﬁ re%re%e@ﬂ: %ﬁﬂ% eq‘ %fg‘r\ﬁé'r a‘]eiﬁﬂrfoﬁ\1%‘:1%0'1
adamant oyL (9|Lésyt,cérolyam>a|tkemrto Mm @AWWalr,bagmoa Wkiv-y mmercyclo-

al kyl car bamllk%y*ﬂpfa%%ﬂ Y\ate'a‘é(ﬁs cad 304 C?ders Mg neéiilrs kY llepotres%r]ts

2- Hph- 1 ower .al kyL"quat ernary derivatives and their therapeutlcal
aci d additi osy§aradkyd-Llower @dfydundy v xnrd agareradik wlor AN d‘Q'ILOQ‘e" alkyly,

mono-lower alkylamino-lower alkyl, di-lower alkylamino-lower

alkyl, carboxy-lower akaL, lower carboalkoxy=lower alkyl,
carbamoyl=Lower alkyl, mono=-lower alkylcarbamoyl-Llower alkyl,
Hph=Lower alkyl, Lovwer alkanoyl=Llower alkyl or HphCO=-lower
alkyl, Ph denotes 1,2-phenylene which can be substituted by
not more than 2 substituents belonging to the group comprising
Lower alkyl, lower alkoxy, Lower alkylthio, halogen and tri=-
fluoromethyl, C.Hy, represents Llower alkylene which separ-
ates the two nitrogen atoms by 2 or 3 carbon atoms, and Rsg
denotes hydrogen, lower alkyl, carboxyl, lower carboalkoxy,
hydroxy=-Lower alkyl, amino-Louer alkyl, mono-lLower alkylamino-
lower alkyl or di-lower akaLaminOflouer'alkyl; the Lower
alkoxycarbonyl, Lower alkanoyl, higher alkanoyl, adamantoyl,
carbamoyl,'mono-Louer akaLcarbamoyl or di-lower alkoxycar=:
bamoyl derivatives or cycloalkylcarbonyl derivatives having

3 to 7 ring members or thcogderivatives, the 2-N-oxides, the
2-lower alkyl or 2~Hph-lower alkyl quaternary ammonium
derivatives and their salts.

2. Compounds of the formula I indicated in claim 1,
wherein each of the symbols Rq, R3 and R, denotes hydrogen,

Ro represents hydrogen, Llower alkyl, lLower alkenyl, Llower



wher & n R6 denot es hydr ogen, lower al kyl, |ower al'kenyt——tower —at ki nyl , (::

hydr oxy-1 ower al kyl or cycl oal kyl -1 ower aIkyI g nenbers
and [err] represents hydrogen, hal ogen or trlf ﬂnm: ﬂ)"GH the|r

t herapeutically usable acid addition salts . s @l the fornula
Il shown in claim3, wherein [err] denotes aIkyI aIkenyI al ki nyl or

hydr oxyal kyl having in each case3#p to 4 carbon atons, or denotes

cygl apropyl - anRtiayiL, M@Hﬂoﬂ%ﬂﬁ&#¥¥“éiﬂﬂUK”deidHLﬁyﬂfHHnycEHEiEJF“ﬁouer |
therapeutlcalg%ﬁ sabl e ach %aﬁJtlon sal t.s. Hgﬁgyn s of

fornula Il V18933 t e diNg A3k ast;ﬂﬂ?oIH‘ t°r?eserreaﬁﬂ ndges'mtes
i ndi cat ed i n1gRaipimedy Ueever,] tewer ialkyld -A- ogpHenylerfe, (Lower alkoxy)-

2- Met hyl -1, 3,4,1 dr H- I notdl

pyrroLo[ 2, 1- g]’ﬁ %ﬁ nzo%yaz(gﬁﬁ'n@erlg Ltk@ylcﬁzi r3d 11’2;&%]“&1"“3' ts azlﬁeo@g d‘le’s2
and its therapsuvd@@wlwru§45hél&mnpmﬁkhnhhniﬁ%ﬂnhpnylene, n is an integer
2-(2- FNdrOXy%#h2|b r1 33, dnkiii; t%%m%ﬁﬂy' fﬂ# W, Lo%fr akaL or hydrmjI

pyrazi no[ |, a]pyrroLo[2 1- ][ 4]benzo |azep|ne and its t'herapeutica

usabl e acid AQWEt" @kt dheir [loyerg alkanoydys adamant Qﬁﬂ ?%ﬂQﬁﬂeﬁQQhﬁﬂ°er-
ant ai ni ng ammspchomdraad.&rydlcrag-btamayrle afi -dJogderrsfa]thﬂcZa ﬁmﬁiﬂeromdﬁdh@ g

phar maceut - |p|en - unds of, the fo i ndi cate
inclaiml 8%% 3)%(% 3 ?gesosf”fd(fr t%e?glq' £ SUEEREA r?e"ntzrryfpa'h Y& or

ani mal body. alByl quathen@GWpdwwdyaﬁ1wﬂsmandItHﬁJf?ﬁhnranautm;qﬂtyruxxhﬂe

I calL productgcthadd1t1090@gﬂQ ds of the fornmula | indicated in claim1 for
use as anti depressives, analge5|cs and anti hi stam nes. 12. Process for
the preparatBon of nEANpounMs] . ttdve general formula II

hydr o- 2H, 10H- pyr azi no[ 1, 2- a]pyvr()éa[ZIL c][l 4] benzodi aze- pi ne (sic)
according to the general forg# c2oTjcli m 1, characterised in that a
conpound of the general f%rmH ‘whereln X denotes Lower alLkylLene,
nonooxo- Lower alLkylLene or

—zx, ()

wherein Ry denotes hydrogen, lower alkyl, lower alkenyl,
Lower alkinyl, hydroxy;louer alkyl or cycloalkyl=Lower alkyl
having 3 to 7 ring members, and Ry represents hydrogen,
halogen or trifluoromethyl, and their therapeutically usable
acid addition salts.

4, Compounds of the formula II shown in claim 3, wherein
Rg denotes alkyl, alkenyl, alkinyl or hydroxyalkyl having

in each case up to 4 carbon atoms, or denotes cyclopropyl=-
methyl, Ry represents fluorine or chlorine, and their
therapeutically usable acid addition salts.

5. Compounds of the formula II shown in claim 3, wherein
aLL the symbols have the meénings indicated in claim 4, R,
being in the 7=-position. ' | _
6. 2-Methyl=-1,3,4,14b-tetrahydro=2H,10H~pyrazinol1,2-al-
pyrrolol2,1-¢1l1,41benzodiazepine, its d- and 1-antipodes,
its 2-N-oxides and its therapeutically usable acid addition
salts. _

7. 2-(2-Hydroxyethyl)=1,3,4,14b-tetrahydro=2H,10H~-
pyrazinol1,2-alpyrrolof2,1-c]C1,41benzodiazepine and its
therapeutically usable acid addition salts.



di 0xo- Lother al kyLene whi ch separates the twonirtrogen atons by 2 or 3 (Eﬁ)
carbon atons and wherein oxo is attached to dj acent to the
nitrogen atomand Y represents two hydrogen Hmﬂﬂﬂ“lummmﬁ and | ower:

al kyl, subject to the proviso that at Least ome ©XG gmMoup is present in X
or Y. is reduced and, if a conpoggd-wherein R2 denotes Lower al kyl, higher
aLkyl, Lower_ alLkenyL, | ower alklnz' cyc Loalk , aécLo-;aLk | - ower alk
cycloalkenyL8 Hph- Loﬂg?rﬁfﬁﬁﬂtbFa afBEu LAk A0S GRRFAIPADE PscABEPHBE, one
of The radi cat corghhgonedons ofit cbdimedli nbo7atogepbandwdtht hepharmakauk -
wherein R2 d e n, and/or, if a conpound wherein R2 denotes

car boxy- Lome$p§F §f9¥§€ggglred a conpound of the formula | wherein R2
denot es carb%alkoxy C@ME?UaﬂRfolshhyﬁpomyéédl dndfiepateds in ecdapsuhdfor
wher ei n [errasdeﬂntsspsa&bagvybrLew@FaaLb¥hc eveethewerof a human or
aIkyIcarbanD L- Lower aLkyL di - Lower - al kyl car banoyl - Lower al kyl
i s desired, g%bmﬁFoﬁﬁ %arboalkoxy | ower aIkyI in an end product wherein R2
denot es thiS1@IOUp i sheopumpbaAdsnbe eneimb theoradifenl asecasi phadmagedier,
if a conpoungcm@ergégu ?gr] is Lower al kanoyl -1ower alkyl or HphCO | ower

al kyl is desi F2d,PoRg"8T°the radicals nentioned is introduced into an end
product whertln R2 deompesnfigdobgthe fiadmota If indicmpedndnwiaépdmnREoirs
nono- | ower | car al L r | - Lower
kgt Do oY, 8 anbRBEL s L1682 bXnL0ka s GHEL o (K GRORINEY, 0"
(nono- Lower tkylLcar Bapeges- temerhalRypppsaanRyLaﬁeaewahdﬁr 'aﬁb-t#taa-

conpound conﬁﬁunbngu 10ARPYREBNALENGE- asuyriadbtal1L@Jtm§4abaa§baheaehs
desired, a pro k& erein denot es, hydro enL %g ééate ?nd/or if a
I

conpound mhe?b?ﬁ BinBEeer bﬂﬂrtQIEQFcHFB A Brid °fn&laiBupe

| ower -al kyl ,ch@rectarkeayl iartheerh camﬁauaadoprcducgenbeaelmoRﬂudenmu&s
these groups are converted into a Lower alLkoxycarbonyl group, and/or, if a
conmpound wherein the substituent on the nitrogen atomis in the 2-position
and/or R5 is a Lower alkahhy y- lower al kyl or higher al kanoyl oxy-Lower
al kyl radicaL ts desired, hasi ng one or two hydroxy-Lower al kyl
groups is esterified, an@ﬂd’, npound wherein R3 and/

(),

!

wherein X denotes lower alkylene, monooxo-lower alkylene or
dioxo~Lower alkylene which separates the two nitrogen atoms
by 2 or 3 carbon atoms and wherein oxo is attached to the
carbon atom adjacent to the nitrogen atom and Y represents
two hydrogen atoms or hydrogen and lower alkyl, subject to
the proviso that at least one oxo group is present in X or Y,
is reduced and, if a compound wherein Ry denotes lower alkyl,
higher alkyl, Lower alkenyl, lower alkinyl, cycloalkyl, cycle-
alkyl=lover akaL,.cycLoaLkenyL, Hph-Lower alkyl or carbo-
alkoxy-lower alkyl is desired, one of the radicals mentioned
is introduced into a compound of the formula I wherein Rj
denotes hydrogen, and/or, if a compound wherein R, denotes
carboxy=~Lower alkyl is desired, a compound of the formula I
wherein Rp denotes carboalkoxy~lower alkyl is hydrolysed,
and/or, if a compound wherein Ry, denotes carbamoyl-lower
akaL,'mqno—Lower alkylcarbamoyl=Lower alkyl or di-louer



or RY derfbtes Lower alkyl is desired, Lower into a

resul ti ng conpound wherein R3 and/or R4 denotes h i f a
conmpound wherein R5 in the 12-position is an ac “T Mim g‘y red, an
end product is acylLated in this position, and/o oun where| n RS

in the 12- position is a carboxyl froup S de5|red an end product wherein

'R5 denotes | ower al koxycarbonyl S hydrolysed, and, if a quaternary

con ound S (:kalgdyrlemhrbaanmx)idumw@\oi‘]w!kkys ‘e:ubdesti'édu ethe ngt dnep 2e poiso & L looxy <

gua Er ni sed Youl -0 r r

t he 2- p05|t|2'n emda/or n% Ig% @lw&cge”swg%l r?‘é\? @édl'(y%e%\ha%g?n tﬁw

nitro- gen aticmosynented aT"SﬁRJsQﬂQ meﬁtth?] méuzabs)smwbwm%d;\pmmou stf,

and/or, if desiddihouhd Gt hd 110 nf#)rwum,&f éi'l@aﬁ&ﬂml-&hérl§LW0V@Ftﬁ£Jh¢@10
0

‘anot her compound of the inventi and/ or, if desired, a resulting, free
compound 1 5 oA 1Rk hi 5 eei 18d.0rone 1ot F1¢ nErdls s Ls hemtiereedit nt o
the free -1 N3k o duosg) OLHIEh Oa"n lend pred et »swdtenarldé odendfeslcsydesigen,
resul ting mxt J o"of i omarosm %\c%natees I'f arate_d |t o tg%nd -

vi dual i somer®dYr° acemat ") Tre stz e kool t25 are
resolLved |ntd>atwlovtqm Qa‘rkxlpdtt‘ESd‘l"-OerElg &bkbhwmapnwbhbo&er alkyl is
1, 3. 4, 14b- Tty 24% Jé% J&Jd@@(dhgr@m?fré 19[23%31?“ bower atkyl

-cHl, 4. benzodlazeplne & nei nen
der Symbole FRF Wm-dwem‘s!@f‘s%ﬁhamwwmmwlbbﬂemklextat&dt(amd/ -

Wasserstof f, J¥ edef ad depdmr@drkt’émﬂifdﬁ aéW%’rﬁenN&d@d aéi(y(\)"'ad‘l cal
Cycl oal kyl oder 9%§I alken mejls bi s Ri nggl i edern_o g
(Cycl oal kyl , 5?0 1° ?ﬁﬂ)‘?e‘h %l%’b‘é‘?"é‘f? STHLY Rz Ho%gtes

ni eder es Car baddcmgan(‘mbaanmyéted\bnmdbniie; F -ai ety @b kg | wicer @R} , dérbites
Ni eder al kanoyl oder ni.eder al ht Ph 1.2-Ph | en deut et ,
wel ches durchL%ochsa["w Cé(Z)J"Sbu ﬁjthsen‘ﬁ/ "Eié‘? epp%r%té%? eﬁ%% raﬁgl?y F’

®

Ni eder al kyl . Udvweeralkenst Nt etldizthoh t i oan Hehdgenoduclt Twh é ¢ erbm nRg hgénotes

substituiert 138idb groups are converted into a Lower alkoxycarbonyl group,
and/or, if a compound wherein the substituent on the nitrogen
atom is in the Z-poSition and/or Rg is a Llower alkanoyloxy=-
Lower alkyl or higher alkanoyloxy=lLower alkyl radical is
desired, a product having one or two hydroxy-Lower alkyl
groups is esterified, and/or, if a compound wherein R3 and/
or Ry denotes lower alkyl is desired, lower alkyl is intro-
duced into a resulting compound wherein Rz and/or R4 denotes
hydrogen, and/or, if a compound wherein Ry in the 12=position
is an acyl radical is desired, an end product is acylated in
this position, and/or, if a compound wherein Rs in the 12~
position is a carboxyl group is desired, an end product
wherein Rg denotes Llower alkoxycarbonyl is hydrolysed, and,
if a quaternary compound is desired, a product which is sub-
stituted in the 2=position is qUaternised by introducing a
Lower alkylL or Hph=Llower alkyl radical into the 2=position,:
and/or, if an N-oxide is desired, a.product wherein the nitro-
gen atom contains a substituent in the 2-position is N=-oxid-
ised, and/or, if desired, a resulting compound of the formula
1 is converted into another compound of the invention, and/
or, ff_desired, a resuLting.free compound is converted into
a salt, or a resulting salt is converted into the free



kann® CHM fur Niederal kyl.en steht. wel ches di-e—zwei Stickstoffatone durc
-2 oder 3 Kohlenstoffatone trennt, und R5 WAsser | . Carboxz:::)
ni eder es Car bal koxy -odor (Hydroxy, Am no. l\/bno-[ﬂ g\ ‘I“\l““jmn“”
Di - ni eder al kyl am no) - ni eder al kyl bedeutet; die Nwederal koxysar bonyl -
Ni eder al kanoyl -, H6her al kanoyl -. Adamant oyl -, Car banoyl -. Mno- odor
O' ni eder al kyl car banoyl -, Cycl eal3g/l-carbonyl -, mt 3 bis 7 R nggliedem
HPhCO Derivate, die .2 di e Ni ed aIkyJ 2: HPh- Ni eder -

o Ry quat er HORBR skt RS ST U g T SRR A f EFE| rilmgbn ALY Tne

Anspruch 1 amgegabensﬁ Foroms rsl .o nmora ae ) asttss tkwseﬁﬂﬂﬁﬁqﬂIimtd?thnuhd61-

Wasser st of f Mq%?g al g1 4
Ni ederal kynyl . %t rox ‘ﬁ nr{se(feral 'ﬁ&u'l o”}fﬁtﬁr odtér/ QIJ\" '(e)éajl‘?3 n| ederal kyl

mt jeweils satﬁeg-aﬁqai r?g'i&)meé@slt"@fq‘ a‘t"btrﬁsr‘r'*s% éHI'“‘PhL @t

(N ederal kyl)-11, 2- phenyl en, (N ederal koxy) -1, 2- phenylen
(NlederalkyIthio)-l,Z-phenern. (Fblogenl-l.z-phenylen oder ..
(Trifluornethyl)-1.2-phenyl en bedeutet, n eine ganze Zahl von 2 oder 3
ist,. und R Wasserstoff, N ederal kyl odor Hydroxy-niederal kyl bedeutet.

i hre Ni ederal kanoyk Adamant oyl -, Carbanoyl -, Mno- odor

Dl - ni eder al kyl car banoyl oder HPhCO Derivate. 2-N Oxide, 2- N ederalkyl -
odor 2-HPh-Ni ederal kyl quaterniren Derivate und ihre therapeutisch
verwendbar en Sgureaddi tionssal ze. 3. Verbi ndungen der ail genei nen Forma

11, 9 co worin R, Wasserstoff, Niederal kyl. N ederal kenyl .

Ni eder al kynyl , Hydroxy-ni ederal kyl oder Cycloal kyl- niederalkyl mt 3 bis 7
Ri nggl i edern bedoutet, und R, fOr Wasserstoff, Hal ogen odor Trifl uornethyl.
steht. und i hre therapeutisch verwendbaren Siureadditionssal ze. 4.

er bi ndungen der im Anspruch 3 gezeigten Fornel It, worin R Al kyl, Al kenyl,
Al kynyl oder Hydroxyal kyl mt jeweils bis 4 Kohlenstoffatonen oder

Cycl opropyl met hyl bedeutet, R fM Fluor odor Chlor steht, und ihre

t her apeuti sch verwendbaren Sl ureadditionssal ze. 5. Vérbindungen der im
Anspruch 3 gezeigten Formal 11, worin alle Synbole die imAnspruch 4
angegebenen Bedeutungen habon, wobel R, in 7-Stellung steht. 8. 2-Methyl-
1,3.4,1 4b-tetrahydro-2H 1 O+ pyrazinof 1 .2-ajpyrrolo[2. 1 -cdll

t 43benzodi azepin, seine d- und |-Antipoden, ihre 2-N-Oxide und ihre

t her apeuti sch verwendbaren Siureadditionssalze. 7. 2-(2-Hydroxy-ithyl)-1
,3,4,1 4b- Tetrahydro-2H, 1 O+ pyrazinot 1 ,2-alpyrrolot2.1 -cli t,4Jbenzo-
di azepi n und seine therapeutisch verwendbaren Sureadditionssal ze. 8.

Phar mazeuti sche Praparate enthaltend ei ne Verbi ndung gem ss ei.nem der
AnsprGche 1 bis 7 zusammen nit ei nem pharmazeutischen Tragernaterial. 9.
Ver bi ndungen der i m Anspruch 1 angegebenen Fornel | zur Anwendung in einem
Ver fahren zur therapeuti schen Behandl ung des nmenschli'chen oder tierischen
Korpers. 10. Di e Verbi ndungen der AnsprCche 1 bis 7 zur Verwendung als

Phar mazeuti ka. 1 1. Verbindungen der im Anspruch 1 angegebenen Fornmel | zur
Verwendung al s Anti depressiva, Analgetika und Antihistam nika. 12.
Verfahren zur Herstellung von neuen

1.3, 4. 14b- Tetrahydr o- 2H, 10+ pvrazi nofl . 2-al pyrrolo- 12.1

-c31, 41benzodi azepi n gem ss der All egeneinen Fornel |I. des Anspruches 1
dadur ch gekannzei chnet. daass man ei ne Verbi ndung der all genei nen For nel
111 '



- 40%- ~2-R 1-N 2 worin X N ederal kyl en, Mno- odor Di oxo-ni ederal kyl en
bedeutet. wel ches die zwei Stickstoffatone d rl”"ﬁ"ﬂjMJﬂuﬂmLenstoffato g
trennt und worin Oxo zu dimmt dem Stickst ofllk n

Kohi enst of f at om gebunden ist. und Y fO Oxo. zwei® WissBrstoffatone odir
Wasserstof f und Niederal kyl stehts 3f t— der Massgabe. dass ni ndestens eine
Oxogruppe in X oder .Y vorhanden ist. reduziert. und, wenn eine Verbindung
erxég'gscht i Satentaoseried® Nj eder al kyl, Hoheral kyl . Ni ederal kenyl ,

N ral kynyl . | - oyei o2 PV Qfdek in r alige-
HPh- ni eder aI,J@Ae?qgﬁﬁ I‘G:?rl teéﬁawy%?ﬁgrgil'%ﬁiﬁkgﬁﬁ%% I n%gi %EM%/egr Bi g?:}lungg
der Formal |. worin R2 Wasserstoff bedeutet. einen der genannten Reste

ei nfuhrt. und/ oder. wenn sine VerbRnadufg erwunscht ist. worin R2

Car boxy- ni eder al kyl bedeutet, eine bi n-.dungsder Fornol |, worin R2
"Car bal koxv-ni eder al kyl bedeutet, %ol ysi ‘und/ odetr wenn sine Verll:,)i n-

dung erwOnscht ist. worin R2 CarbdfQyl - ni al kyl , (Mono- oder _
Di-- ni eder al kyl - car banoyl ) - ni oder al kyI¥ utet. in einem Endprodukt, worin
R2 Car bal koxy- ni eder al kyl bedi utet, Adi ese ®pe in oenen der genannten
Reste ummvandel t, und/oder, wenn ii ggijgerBrnRgng erwunscht ist, worin R2
. Ni eder al kanoyl - ni ederal kyl odor HPhCO ni ederal kyl ist, in ein Endprodukt,
worin R2 \\Aswerrsjeddsf deb Simbdlé R,, R, uad. A} aVasgaatamm dHe NiRRSdIG Bédalieh) R, furlwishsarstor,,
wenn ei ne V@jﬁ@%@?m#ﬁ?fﬂéﬁthﬁMVy. Gvictonliy! q:‘Ed_ct’cﬁrvclE:)":ke.m/l n&it ribeweils ‘3 :is :
ni eder al ky! ch PR?{(/YJ{WW exraatyli gdwé{ \ Fpn ﬁmg;sg{?g; ie W;"m Oy oo
Car barmy| Lﬁ@ R e L U g
al kyliert. eR&HA aus \WidABrafki| IGiedEPdikdhy) MNidddrafkliid) MaldGen srid. TrilidPmbthyl 4ub SO
ei nen oben geans Qg Mir Niederatkgibn ftetit\vedichies die kvwiei Bricdtsiatpmedircn2 Biler BXobiedssdfiatoine
bedeut et, actenint. el?{I i.:s Mﬁ%@{k .rr‘ngngnmvlsc?oxvqmmﬂgawmc ﬁtvfi"iosm Aino; N"‘zf;ie '
N ederal o TR e R
Ni eder al kenyhi QU 7 nbbiiodion. Qae HHED Derbts o ANNLOHYE) b B-NiodaBlkyi- oder 2-HPh-Nieder-
Ni eder al koxysiri-§@aidrhgien RRehokiambériviletund WHel/sad&r, wenn sine Ver bi ndung
- erwOnscht ist. Ro0verbindimgerSiebim Asprinh 1 amgegétiecérefioorhél & warin jerlestieSSymitolerRy, R, und R,
und/ oder R \%'P#GW#%M"T@&nB é@gﬁﬁFgﬁ&féa \ iF'?tM% r‘;i%!eﬁ';?"\f'- ‘:‘:dem'k‘;"v'n ,Hﬁ":’g’;
Heher al ka.“oy'r, 2 _:ml'e H%?ﬁﬁéﬁi . lng‘ ’Eh,( fagir | gﬁ;- h gen;ﬁﬁie }ra:ggﬁ?)-‘?' eny'ien,
Hr oxy. i e ol Dinn U EraN G o8 i dyiar MoBLtER] A B Gartzh DAl Ubh. 2 oder 3
erwunscht i sist, wMar iR WasserafdéfO (NdddefatkyiNiogéte Hipdrbaylnidde @kl Bédeutet) Mird) Niederalkanoyi-,
er hal t enen \AdamantbwhgCarhenoyin NR$ot ndir Rireieddrdlikyiasmmoyit agef HPYEDDerivate, 2-N-Oxide, 2-
Ni eder al kyl g;;jl’rﬁ' j‘tgj‘;%:'znﬁﬂ%@!e?e'%ﬂ rRudterndrenc Perivateuurg dyeuthriangutisch (verwpgaharen
R in 1 2-St ) l,re ' ' ndpr odukt in dieser Stellung
acyliert; und/ oder, wen S%Fé\re;"bfe'#%}‘r?ﬁhgdgfvvunscht Ist, worin R in 1l
2-Stellung sine Carboxygruppe ist, sin Endpquukt. worin R
Ni eder al koxy-carbonyl bedeutet. hydrd si@r{t_n d. wenn sine quaternire

HP

Ver bi ndung erwunscht ist, sin Produf ffas®in el lung substituiert ist,
durch Ei nffuhrung sines N ederal eral kylrestes in
2-Stellung quatem siert. und/oder, n Oxyd erwOnscht ist, sin
Produkt, worin das Stickstoffatomin 2-St g€l nen Substituenten n

auf wei st. N- QXY kCassekitih ﬂfl%éra%f edarditon 'Crg.l’ Slone Aldal Lene yarhindun
) ” aralkenyt, Niederalkynyi ralk kyl-
der FOrmol | piedrdibyl i 6! £ R 33%@&&5@.?&, R PN aGhe ,be@{,g-:d n ﬁﬁﬁtt&l.
wenn i r wOnschent, endnibrecthbrapdudst verwingbavié Sdurdddditorissalzsl N Sal z oder sin
erhal t enes Sal z 4 Nedindurigereder ivieAnsbrudhl Sogecaigien Formel W wotite,08kyGalBnyl,i ANe/niiiuder,
und/ oder vvenpﬁ’gj\sﬂgi;ﬂ'fq :"%:5 ﬁ’"eﬁu ; '?'é'ﬁgﬁ':‘@'m’ ﬁ"“’d’@ﬂfmq‘@m’l Yot bedewtde R, Rafieoreden
. . . s qn,
in die einzo %.t( x@% f’n gﬁqr: M%?@% il :IIVJ%%\ a§{9§5mb3’|‘e’e¢r1‘.£‘sm Anspruch 4.
erwunscht . esdyahdoened ROFYeR hbbbn(lvBoe? Al in> F15tdMuny StbitOUEN -
6. 2-Methyl-1,3.4,14b-tetrahydro-2H, 10H-pyrazino{ 1,2-alpyrrolo(2, 1 -c]{ 1 4]benzodiazepin, seine
d- und l-Antipoden, ihre 2-N-Oxide und ihre therapeutisch verwendbaren Siureadditionssaize.
7. 2-(2-Hydroxy-dthyl)-1,3,4,14b-Tetrahydro-2H, 10H-pyrazinol 1,2-ajpyrroio|2,1-¢c}{ 1 4|benzo-
diazepin und seine therapeutisch verwendbaren Sdureadditionssalze.
8. Pharmazeutische Priparate enthaitend eine Verbindung gemiss einem der Anspriiche 1 bis 7
2usammen mit einem pharmazeutischen Trigermaterial. _
9. Verbindungen der im Anspruch 1 angegebenen Formel | zur Anwendung in einem Verfahren zur
therapeutischen Behandlung des menschlichen oder tierischen Karpers.
10. Die Verbindungen der Anspriiche 1 bis 7 zur Verwendung als Pharmazeutika.
11. Verbindungen der im Anspruch 1 angegebenen Formel | zur Verwendung als Antidepressiva,
Analgetika und Antihistaminika.
12. Verfahren zur Herstellung von neuen 1,3.4,14b-Tetrahydro-2H,10H-pyrazino{1,2-alpyrrolo-
[2.1-c]{1,4]benzodiazepin geméss der Allegemeinen Formei I, des Anspruches 1 dadurch
gekennzeichnet, dass man eine Verbindung der aligemeinen Formel I



—
auf spltef. Revendications.1. 1,3,4,1 4b- T~trahydro 2H. 1 OH pyrazi noII @

,2-alpyrrolot2,1 -cl[t ,41benzodi azepi nes de for”mmﬂﬂﬂ lj It

ou chacun des syrnbol es R, R3 et R représente muﬂ n”l un al coyl
inf6rieur, R2 un hydrogene un al coyle inferieur, uf atcoyl & sdperieur. un
alcinvie inferieur, un alcynyl® 4&f®rieur. un cycioal coyle ou un

cycl oai cbnyl e ayanlt chacun de 3 a 7 chatnons dans | e noyau ou un

(cy'@goal coyl e. hydroxy. am no, Irynle] 111111 11111 11111 11 1111 * C L
M - 41 - nono- ou di-alcoyle lnfer eur - anm n® car boxy, carbal coxy
inf6rieur, carbanoyle, nono- ou dialgoale Ty
al canoyl e inf6rieur ou HPhCO - al co;ﬂ‘e I nf-6r
peut Atre substitu6 par au plus deux\g
les alcoyles inferieurs, |les alcovw idferi ¢ |l es aicoyle inferieur-thio,
| es hal ogenes et le tri fl uor orret hyl e, x -l'g presente un al coyl ene

I nferieur qU| sel;ﬁare | es deux atones azote ar deux ou trois atones de

carbone. et g8 ﬁiﬂiéﬁﬁ@%‘&“&ﬁ"%ﬂeﬁm o B ?;";’.tgfﬁ’% AT berachbaran

| eur - car banoyl e. HPh,
pH un 1 . 2-phnyl ene, lqU|
tuants du groupe constltué‘"par

car bal coxy I@fﬂagmcm%buaue # undl Niedaraliy
i nf eri eur aniseun), nil €e»WaRsgabd, Abdsahihdestens e.da-ukaqalsppa iR 6Mer YWdPhan@aH istC rd ufd,
al canoyl e i rvepn ieipe rVerbindargnawiirscts UgnewariaUR,, Niadkaatkyl rHabglatky!, SliztEraik@nyl, Oiedemalkonyl,

ou di-al coyIQ?C'P?i'FVérqve'a‘#kYé:a' Icec'o% V‘déﬂ"tm eﬁtﬂm anrealk%v-andefdbﬂ Bedautpt,

chai nons. od" gg \A}'@Edeg % Wgs et, ¢ %lgéﬁxera este einfGhrt,
2-al coyl e | QT. aﬁiﬁ"ﬂfﬁ?.@ﬁ w@ﬁ: m%‘l ebo)? Zé:fuy e'a&.h&uﬁya v 54'3@#& Ve
fours sels. ding érvapsRh nFQC BabYi-Risbierslf,1MBnd] 386 i-ﬂleﬂ@M i érSa'iﬁdyﬂ-fih er@idyl
chacun des t.es emem ﬁﬂﬁpredukR wque ,@s@nlkavumdla tkylcmdaet, metmu dn o

un al coyl e MF@P 8 s“a 'd ?ﬁm “’t VI Pe “:"E’«...i L:?;;
hydr OXy- al c f%gtg %‘uhn &‘d& 3&&% nS. odeé i-
Srodtikt,

inferieur a\mﬁe kﬂ Rieder @,n tAe| aawpaaw M

un 1, 2- phenyieﬂaelkylcmb(naiyn-m}hﬁalmfselalkﬂltl‘t ) unti/oder, Wi )i eembmdunge hsehodyt, die in 2-
I nferieur)- 1St§/lu neingn @Aeger@m rf &gviresy IaeMem eumnm p ebed tmt:t , agyfiert,
(hal ogdne) - " " 9’}5 ple imeAfPe
entier 2 OU e kqo z,‘l'l""" §'§§ °ﬂﬂ Gﬁh ‘ﬂ nschtg:,“s‘t’p’" o
hydr oxy- al cadpsticaen ihlSlldlis aﬁﬂ{ﬁu SfellM%su oaarnny ..eNtea r@lﬁétﬁ“ﬁﬁvpméﬂ o iR,
car banoyl e, Héberelkarovloti-nigdemikylreat iisaf e | Rratuk anib ainary bder aweiHAULGHy-ni2dédaiylgrd grdgsen

derives 2- a@@aﬁynemv/nﬁ@rwwwmeue@mw tdst) W’@Iﬂs@ﬂﬂ/" Bﬂécdveﬁlhvtbydettet in
|l eurs sels '?ﬂ?" 3 “?hB’P‘é‘ynsc t4! a‘! °‘ N' dﬂ ?&E{
f or mul eogen g i “ﬁf prod

| eog ai &r eil cNe r, Wérin'el bﬁ"dgﬁb @g effung eine

inferieur, ridkygRuppe &t mb.eu.rkx Whitin R INQA@MlKBxy-daHR hm;uaeutdd Mhydrolysiert, und, wenn
hydnmoxy- al ¢ eequam’rm Yenbindunguerwiipssh sk, Cakly IPradlukto yibe in 2Spellungl sulmyimivit e dirch
7 chai nons. ,Ngeﬁe fatiey- oder HPh-niederalkyirestes in 2-Stellung quaternisiert. und/oder, wenn .

unsc t ist, ein Produkt, worin das Stickstoffatom in 2-Stelling einen Substituenten

ufwecst N-oxyd:art und/oder wenn erwiinscht, eine. erhaitene Verbmdung der Formei | in eine andere
Verbmdung der Erfindung umwandaeit, und/oder, wann erwiinscht, eine erhaltens freie Verbindung in
ain Saiz oder ein erhaltenes Salz in die freie Verbinduna oder in ein anderes Salz Gberfihrt, und/oder

wenn erwiinscht, ein erhaitenes Gemisch von Isomeren oder Razematen in die einzelnen Isomeren oder
Razemate auftrennt, und/oder, wenn erwinscht, erhaitene Razemate in die optischen Antipoden
aufspaitet.

flevendications
1. 1.34, 14b—Tétrahydro-2H 10H-pyrazino{1,2-alpyrroio{2,1-cl{1.4|benzodiazépines de formule
générale (1) .
R R )
3 (3
\N/ R
/c v 5
Ph
N\

n

cn“Zn

ou chacun des syimboles R,, R, et R, représente un hydrogéne ou un alcoyl inférieur, R, un hydrogéne,
un alcoyie inférieur, un alcovle supéneur un alcényle inférieur, un aicynyle inférieur, un cyctoalcovle ou
un cycloaicényle ayant chacun de 3 -4 7 chainons dans le noyau ou un (;:ycloalcoyle hydroxy, amino,



un hydrodene, un hal ogi fne ou un trifuaronethyle, at fours d addl |t|on
aci des th~erapeuti quennment acceptables. 4. Co Immﬂm 11 donnee
dons |l e revendicatioto 3, oo R repr~senter un nyI e. un
al cynyl e ou un. hydroxyal coylo awc: a chaque f0|s Jusqu a 4 at ommes de-
car-bons.ou un cycl opropynet hyl e. 4¢t <R represente un fluor ou un chlore.

leun sels d addition acides therapeut I quenent utilisables. 5. Conposes
de f or mulreondq Oel@nﬂw'edoieseqfammvmbmtb@m;@ ir:f@tnsur m?s:ampve. 3|oc)s!tab=miel a

. -
SBI ggl f 'c ‘W i bstltugﬁ deux ubst mﬁgs 5 gro cgag ué paa?‘les alco |.'Ff.es mfﬁu lésilgg;‘wh 7_
Nq f&iﬁxrs eur-thi aé Xi 6 es e'zlqt ométhyie, C_H,, représente un alcoylene

pyrazi no(ﬂfé&uaaﬂléédﬁbjl@i&u atohes & h120) 2P deuil 0B 4R aidnes H8 TarbbHe, (PGS hilirdine
ses 2- N axyakesgle diférs us @hiboxy, adchrmaloton/ afér-ems:utdmr(evqnmtarquenmb- acdi abl es.
7. 2 - 42nfénqq9qm lcoyl@tnﬂp{% ! tes gérjyesl alg% mférp@[ palcanpylp §-@qem alcanovie

pyrazi no ﬁ"&‘i{'e!i QJ:O o ér%ﬂ ‘i on

aci des; tJ} 117} ﬁ’éJ fgﬁ 9"' w awéetgf dﬂeiﬁ%y

cont enant u nz CUMpess ds & ﬁfin le mﬁnﬁb‘aaaﬁsﬁiﬁw drcaﬁduOﬂSu &haaxn7deammoleu n,, ayamr t

phar maceutpréssete h YOmypas @ ud chydrogémal en bicolde lnaérmm/gmdlcérwat nténem{t. yoa’leynyle
appl i cat uefﬁwaga h :gfe\ég:g\féfrem ‘F"aﬁVF'E#HPé ug* ﬂd§agu° :
home ou fqgnyl (aICOx Bin éﬁgg égf Q:ﬁ ? h m;gu X fZLns
d" appl i caﬁ.amnaoms mgd-u. .%a nylé‘ne n i Qﬁﬂv%e 8 41fl, @i

donnees dytogérms, ne\amwle emrienn ob u&UWdrfoW’-lSc leaipféliew Aleur® Mé6Manowe inférieurs,
ant i d~pr ea?se'lmtsvle aeradmyekis. qoess ouui-slegyle-inférauppirpAmpyiesu HPDCO. @rNroxydes. désivés 2-
pr epar at IW | 9 52 '2'3'&°Vl°4b‘“ﬁé"é?“\’ afyRIPrp2iney PYJ—'P‘{S?r i3 (fhacidition ; pcides
pyr robl o2 'apec?qt_' o @ﬁ- ;ag,gmgﬁ@s selon la formule | de la

revendl i cation 1 caracteriseé en co qu'on reduit un conpos6 de fornule
gendrale Il X g-R-2 * C L M S * - 42 - ou X represente un

al coyl ene inferieur, un nono- ou dg di oxo- ¢4 coyl ene inferieur qu; -separe

| es deux atones d azot‘e par 2 ou al oBs—de—]Q
| “atome de carbons voisin de Ig_atiQ MQ
atones d' hydrogene ou un hydrode S y? jo_aFcoyfe inferieur, avec la

preci sion qu' au moins un groups oxd es&_gz ent en X ou Y. et, si on ddsire
un conpose ou R2 represente un al coyl e Ymieriggur, un al coyl e sup6rieur, un

alcenyle inferieur, un alcynyle inferieur, un cycloal coyle, un

cycl oal coyd Rg repPAk ke iR frHpddogdne, udJac&,mC.hﬁﬁé& Y hiBsnyte ntbiiidr, A Giphye infbfidr G
ou un car byaroxpigoyld Biteyibw ou uh eydidalibyl-attayie infélieGroaypRIe 3087 chdiidnk.et R, Rbrésiate
r epr esent en twsrdopor. og dalogdng igujun ttmfbdmmétﬂvbnatdw n!sdd adm;on resides mﬁnwﬂqmm

| or squ' on3%% P‘?‘?‘ un c%ng%%u resr|dsrent ngq; !sam u% i'lh:rtl,];dgrtlmeur
on hydrol Méﬁy“ 80 #‘ero } yl a%g mq %e mes de carbone ou
car bal COXch&bﬁ:SM ezhwa GfIRQU:repré Oldn Ao S uRNc 6 iy sagm& tigh!
r epr esent thétapeutiqudemp ytilisallesoy| e i nferi eur. un (nono- ou dial coyl e

5. Composés de formuie 1l donnée dans la revendication 3, ol tous les symbolss ont la:
signification donnée dans la revendication 4, et ou R, est en position 7.

6. 2 - Méthyl - 1,3,4,14b - térahydro - 2H,10H - pyrazino{1.2-a]pyrrolo{2,1-c][1.4]benzo-
diazépine, ses antipodes d et I, ses 2-N-oxydes et ses sels d’addition acides thérapeutiquement
accaptables.

7. 2 - {2 - Hydroxy - éthyl) - 1,3,4,14b - tétrahydro - 2H, IOH pyrazino[1,2-alpyrrolo(2, 1-c}(1 A4l-
benzodiazépine et ses sels d'addition acides thérapeutiquement acceptables.

8. Préparations pharmaceutiques contenant un composé selon 'une des revendications 1 & 7
avec un support pharmaceutique.

9. Composés de formule | de la revendication 1 pour application dans un procédé de traitement
thérapeutique du corps de Flhomme ou de I"animal.

10. Les composés des revendications 1 38 7 aux fins d'application comme produits
pharmaceutiques.

11. Composés de formule | données dans la revendication 1 aux fins dappllcaﬂon comme
antidépresseurs, analgésiques et ants-hlstamlmques.

12. Procédé de préparation de nouvelles 1,2,4,14b-tétrahydro-2H, 10I~I-nyrazmo[1 2-a]-
pyrroio[2,1-c][1.4]benzodiazépines selon la formule | de la revendication 1, caractérisé en ce qu'on
réduit un composé de formule générale il
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