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··COMPLETE SPECIFICATION 
·. Benzdiaz£lj4]Epine Derivatives 

. We, F. HOFFMANN-'LA. ROCHE & Co., ·. AKTIENGESELLSCHAFT, a Swiss Company of 124-184 Grenzacherstrasse, Basie, Switzer-
J.ilnd, · do hereby declare the invention, for : -'S : :which we pray that a patent may be granted to 

. , us,, and the :~etho.c:l by which. it is to l;>e ··· '· :P~Pl1lled, · to,:.be. :parti~rly. ·described in 
. and Qy. #1~ f~llo~ilg f#,atenjent: - . . . . . . . The : present iriventiori ·is· coneerned .with a lQ :; ·. proces~ for ·the tlianUfa~e cif . benzdiaz[l ,4]­', ·• epine .deriVa;tive§i ;The J~vention . is also con­' ; .cemed w~th: n6Vd carbcuiifriles_ useful in said ., ,;:. process;. .. . . . . . . ·' . . .. > · ·The benjdiaz[lA-.]epiiie 'Clex:ivatives obtained ·ts'. by cartying ·q11~ ,ihC'. proi::,e~s.,of wis inventioq 
a~ 2-.amino ,c_q:mpmm~s of ,tj:ie general formula 

(I) 

. ·.and,: 2,.~ikyiami~o: ~mpou~d~ ·of the g~~al · .. · ·torinula < .: · .• ,,, .,.,. • •. <::: · 

(ll):·-

; . ..'.' 

wherein R1 and R2 each represent a halogen atom or a trifiuoromethyl, . nitro or cyano group and R3 represents a lower-alkyl group 
and wherein the broken lines denote that the atoms or groups attac:hed thereby are optional. 25 It will be appreciated that the term 'lower 
alkyl' is used in this deScription and in the accompanying claims to mean alkyl groups 
containing from 1 to 7 (preferably from 1 to 4) carbon atoms. . 30 According to the invention, . the benzdiaz­
[1,4] epine derivatives aforesaid are manu­
factured by reacting a carbonitrile of the 
general formula 

cn:r;> 35 

wherein R1, R2 and the broken lines have the 
significance given ea:dier, with alkali and, if desired; . ti'!lllsforming · the .r¢sqltirig · 2,.~no 
coJiipqund ()f,. f~ula· I. ~ereinbefore into il 
cotj'espoaj~ng' · . 2-alkylatriinc;> compound · of 40 forin.wa .• Jr ~eieinbefore .. 

The_._.process provided by the invention is illi.is1:rate4 · ig, ·great~ detail, by the following formula: schetiie in which Ri, R2
,: R3 an.d the 

b.rcikC# Iiiles-~ye :die ~gnificane:e given ~Ii~ 4S lirid: ll" rePf¢~ents a :lower-alkyl, pbet)yl or 
beniyl_group~-. When R1 is present in .the 
foll()~iµg ·~ J~r¢U1ae, it is p_referably in the 

·::. 7;.pci~itio~~;·_: · ·;;:: · · · 
:;: ... .: :..: ~ -

. : .. ,. 
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(III) 

(I) 

(IV) 

(V) 

(:U) 

· The carbonitrlle starting . ~aterials . ·of 
formula III hereinbefore can be readily •con­
verted into the 2-a~ino compounds of formula 

S I hereinbefore by rea~ion with allcali. This 
reaction can be carried out .. using any of the 
conventional bases, although a strong .ba,se such 
as sodiiim ·hydroxide or pOtassiuin hyciroajde 
is .• preferred. · The reaction is . ci>Jiveniently 

10 ¢arrieti .olit in the presen~ of a "Water­
iniscible organic solvent such as an alcohol 
(e.g. methanol or ethanol), andjs· preferably 
Carried out at an .elevated temperat1,lre, · suit­
ably at a temperature between about room 

IS temperature and the reflux temperature of the 
reaction mixture. 

. . . . . . 

The. 2-amino compounds of fohpttl~ -~_.can· . 
be r~adily acylated by any • of ·.the . u~ . 'l-¥" 
techmques such as treatment with -an alkano1c t· ·"'.;._ 
acid anhydrid~ (e.g. acetic a1:111yd#ct~~;~O giveo<~_:.. 
the "N-acylam1no ~po~ ()f form.$• IV ~-­
which, upon alkylation .by anf ()f thlfusual _.,;,..;, 
alkylation techniques (e.g._ trea~ent with an 
alkyl halide) yield the known 'benzdiaz[l,4]"'. 
epines of formula V. These b¢.n,zdiaz[l,4].., 25 
epines . ·of formula . V can;·.· in · tuni; :be•· con:.: .. 
verted into the .. pharmacetitica11y . usefµl ·~henz­
diaz[l,4]epine N;.oxides of fonnitla J.l (e.g. 
chlordiazepoxide) by oxidation and hydrolysis 
acoordirig to knoW11 techniques. . · 30 

Th.e carbonitrile., .. !!tarting· mat~s. . of .. · 
formula Ill heteinbefore are novel arid it -will ~ 

. be' . appi:~Ciated: :: tbl!t.. they also . form . part 
of this .in\'elltjoµ. They ·can be prepared by 
reacting a · 51H>enz<iiaz[l,4]epine 4-oxide · of 35· .. 
the generiil · formula 

(VJ:) 

wherein ~.1, R2 ~nd the broken:Iines have the 
significance given· ·· eadier, with an · alkali-· 
metal cyanide Stich ; aif sadiwn cyanide or 40 
po:tassium cya~ide. · The -carbonittiles of 
formula III' are isolated . ffcini~ the reaction 
mi.Xtl,lre by treating it with l!,ny saita~le acid 
to neutralise the excess base and then separat..; 
ing the product by any .of the usual techniques 45 ·· · 
{e.g ... fil~~tion or ·· eyapoia:ti?n). T.lie reaction 
is conveniently earned out, in the presence of 
an inert organic s6lvent~ ··preferably · a· solvent 
which . will . dissolve the .. cyanide reactant 
such as an alkanol containing · from . 1 to 7 50 
(preferably from 1 to 4) carbon atoms -(e.g. 
methanol or ethanol). It is. preferred to carry 
out the reaction at a reduced temperature, 
preferably at a temperature between about 
0°C and room temperature, although tempera- 55 
tures up to about S0°C or higher can be 
ei:nployCd . if desired. 

Tue 5.l{-benzdiaz[l,4]epine 4-oxides of 
form'ula. VI· are· 'kno\Vn compounds · or aila• 
logues of known Com.pounds and can be· ob- 60 
tamed in accordance with known methods. 

The compounds of formulae.I, IV and V 
are pharmaceutically valuable · . compounds. 
They are useful as sedatives, muscle relaxants 
or anticonvul8ants. 65 

The ~illkyfamino compounds-of formula II 
hereinbefore in which R1 (when present) repre­
sents ii. halogen atom in the. 7., or 8-position 
and R2 (when present) represents a halogen 
atoin or a . nitro group are claimed pet>" ss 70 
in the specification of our Letters Patent No. 
864,824. The 2-alkylaniino c6inpounds of 
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;c\~;iS:~-~~·~LttES! M · .. , ···. ~·-S. ,,972,969.,, •. J11e- 2-alkylammo,:-compQµJid.$,,:of ethyl ac~t~/~~~~:C9Ioo.r1¢ss needlc;.s_of melt-ing point ~00~~2()4°9: (decompositionL 

.<'·_,:· :.:--· ... -> . 
. ::.·:.::·,·.. . ...... ··'. ~'·:"_:': ·:-~ '. ·.~?~--~::?::-.:~ ,:,;.: .-~·::-

~)~lution_C>{;l..S. g(4'.8.nunol) of2: -"il~et- 70 am1do - 7 . .., ¢lilor0: ..; 5 ~· phegyl:-3H• ·-benzdiaz­[1;4Jepbie;i_n;SQ mt~f N,N .., d~ethyl - form­amide (wliiCli/Jl~d...·:b~ dried by distillation therefror.h: of::20 )Pl .. of'. -b!'!iU;ene) : was treated with 36$ ~g (ca 7.6 njm.ol) of a so per cent 75 disp¢.~~9If~'. ~Qf:·,:;_s04i~ .- .. bY.~ide·· ·:-iri ·;::Oil.;.<. This :-:'. :ini:irture- :Was'stfrred for 10 minutes af:rooni temp~a~ ~rid 0~5 ill!;(ca 8 minol) of methyl iodide w:er~ !14ded: After•· this. mixture had been stiJ:'1'¢4 J!'i~ .r hours; it was· dUut~ with 80 

:.<':.;:-·~:.:_~:;.:· 
:.:f:"::;· 

85 ':''.'·.·.'.'It.) ·,·.·.··. 

90 
.. · 

· · . so "for 10 minutes; 3 ml . of. acetic ·acid were .point 14qo.:.:::.tso~C: ·Two·. -reerySt:allizations . : .. . · .a4ded. After. th~ mixrute had ··been stirred in the pres¢pce ~f~~oal taised the melt- 9S ·. 5 /,[9r a :fµr:tber, ·30 m,im:it¢.s,> the solid .. was'. iilg point tO .1?5°~~()QQG and it ~s un-' · fi~:1~W:t&~: =tof=~~i~1t:J /. ·' : ,205°~208<>G.; R~rystaUgati9n:froin:J#etbano1'· . chromatogi'aphkl>eh•yiOur werejdentical with . . . . . >gave dark .red pri$1lls of me}pilg point 211°- the authentic ma~ei'ial. :_.· . <' · ~:·'. , :~~13°C. . · · · Peracetic add:: was·'~ep~ed·by. the drop-.. · .... ,_, . . .. . . wise addition of., 3:35 . g .()f acetic anhydride · · :B) The pro,<:e_5:5:;.:.< :_ '.' to a stirred cold suspension (ice bath) of 0 75 

100 

105 

.. ·. '.~· ·:: 3. ~ of 3-N 8odiwri-·hyd~~ide'.were.1tdded . ::mt;:: of. 90':p~r cent 'liydr()geiip~xid,e_ arid··~iie ... . to a mixture 9f 2.8 g·c1o:~ol) of 7- chloro- ·:4t0p:of-:eon'9entrate4 sU1ph\1ricacid.fo:3''.'mlof . ·.·. ·. · ··. · ~t,J;i~;It; .. j~· -~~iili:·~~=~1~i&r~~i;~,Fh~=rl~1ti!ri~;~:%t!W#~::!ii~·. a~<>is·0~~'· .. ,. · · • , .undei' ~etf.ux~ ~ftei" 25 · injiiutes, a:: further 6 ·· for 30 miriut~s.~ Th~' s&lutfori W&s then added . /Jtll Of 3-!V :sodiutn hydroxi~~ Wet~ added and drQpwise with:sti&irigto a~ ice-cold sol"Qtion .. : . ~eat,ing was .-continued "for>35 minutes. The ()~'3.0 g (Q;QQ9i mm,~l) of 7 - chloro - 2 - (N­··reaction mi_~:ur~.was kept:.:ip·'the refrigerator methyl,. acetan1ido),o;·:S- phenyl - 3H - benz-. ·.'. o:vernight a;nd.: t;hC., product)1a~g ~ melting . dil!z[l,4]epjn~f iii fu.ethyl~ chloride. The so-. point . of .. 23~0 . ~- 247_°C (d«otnpqsition) was . fOfmed mixture was •kepr ~t 2$°C overnight, 50 ··ci>Uected. 1.·~¢ci:Ystallizati9tj/'JtQ1ll . aq~~us . wa.shed:. With> water•·,I:a:nd:.:.dlltite aqueous , . 'methanol, a~d fi:Oin. ~c~one gavt! '2 - ariii~o~ · ammonia arid then ·concentrated ·after drying .... £~~~~~~ ~~1~~~-a~ , .. mat~. . . . . TJie so fomied.. Cx"tide MJduct was .placed on 
• • ,. . . . <':;10 ml of acetic ailhydriQ.e.;.were added to a:-.column roritiliri.iilg 90 gi ofalumiriium oxide · .>:::~; t~~!~~: ~fs. 1~1i>i~~i :1f~1,.~~:cl~]: ~~c~~d~i~~~~~ffu~'ir~:~1 ~3-f:~~ · ; ~~\ :'~~ fo;~~6~-~~ri~~ici~1id~:;::b':~ !~1:-:~ffiiit:~rl~ ~~:~ • f :i~e ~f . : . l~u~~~-~~~~:·:·-J~~:~~~~ ~:d ~!: Ci~t[p~~::~~,~id~pea+~,:~!~~ a~~ld; ·:.·. -i::<cell.tr3ted m '~o; The <:rystalbne residue mc:Itmg at 23S~7237°C. 
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WHAT WB CLAIM IS!-
1) A process for the manufacture of 2-

amino compounds of the general formwa 

r~a:J 
(t.a2 

(I) 

5 and 2-alkylamino compounds of the general 
formula · · 

(ll) 

whe1;ein R1 and R1 each represent a halogen 
atoin or a· trifluoromethyl, · Ditto or cya.no 

10 group and R3 . represents a lower-alkyl group 
and wherein the broken lines denote that the 
atoms or groups attached thereby are optional, 
which process cOm.prises reacting a carbo­
nitrile of the gen~ formula 

IS 
(m:) 

with alkali and, li desired, translormingP.e 
resulting 2-amino compound of tfle f~.Diula _,,,, ,-. 
first written in this claim into a corresponding... ~ · ·''· 

· 2-alkylamino compound of the formula second · ~ 
written in this claim. ·.. "' .:. · 

2) A process as set forth inclaim 1, wherein 
7 - chloro - S - phenyl.:. lH -benzd.iazrl,~]­
epine - 3 - carbonitrile is r_ea~ -wi~ alkali 2S 
and, if desired, the resulting 2 - _amino . - . 7-
chloro - S - phenyl.: 3H - benzdiaz[l,4]epine 
is transformed into 7 - chloro - 2 - -methyl-
amino .,. S - phenyl -· 3H - benzdiaz{l,4]epine 
4 - oxide. · 

3) A process for the manufacture of. the• 2-
amino and 2-alkylamino compounds formu .. 
lated in clainl 1, substantially as described 
with reference to part B of the foregoing Bx-
aniple. · · 

4) · 2-Amino and 2-alkylamino coinpounds 
as formulated in claim 1, when :manufactured 
by the process claimed in claim 1, claim 2 or 
claim 3. 

5) A carbonitrile of the gen,eral formula 

·Cm> 

wherein Rt, R2 and the broken lines have 
the significance given in claim 1. 

6) 7 - Chloro - S - phenyl - lH - benz-
diaz[l,4]epine - ·3 - carbonitrile. · 

W. D. Whitaker, 
Patent Agent 

30 

35 

40 

45 

wherein Rt, R2 and the broken lines have for F. HOFFMANN-LA ROCHE & CO., 
the significance given earlier in this . claim, Aktiengescllschaft. 
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