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· COMPLETE SPECIFICATION 

A Process for the Manufacture of 8en~di-.Z{l,4)epine · Derivatives· · We, F. HOFFMANN-LA RoCHB & Co., AKTIENGESELLSCHAFT, a SWiss Company of 124-134 Grenzacherstrasse, Baste, Switzer­land, do hereby declare the invention, for 5 ·which we pray that a. patent may be granted to us, and the meth()d by. which it is to be performed, to be particularly described in and by the following. statement:'.""""' The present invention is concerned with 10 a. process for the .ma.nufacture of · ~zdiaz­{l,4]epine derivatives. 
The benzdia,if 1,4].epine derivatives obtained by canying out the .. present ptQCeSs are com­pounds of the general formula:· . . · 

15 

- <'l'IH~(lo~~ ~llcyl) /"'-/N-=o= '\ .· . : . J 1 ;---R3 . .. R:i,..-V'-...... N'I.. , . - 0 
,;.'-... 2· , . ~;,t-R 

I 

--whereh:t R1 an~ R~: eadl ~~".Pt a halo~en _ _::_atom or _a trdluoromethy~ cyano- or n1tro . group and- R3 repl'.esen,ts a lower .. alkyl group · · -and wherein the brokeri lines denote that the •. ·. 20 " ~ubstituentS attached, thereby are optional. . · · · Those compolinds of fonnµla I: beiei.Qbefore .. Jn.which.R2 (w:~· present) ~ptesents a halq--:-:·'.:. gen. atom or a nitre> group and R1 (when , \_ · · ·_ , : present) represents a halogen atom are c}aµned '··<' < .. -25 per se in the specification of our Letters '·-- __ ... Patent No. 864,824. Those compounds of :fonnula I herejn~ore in which R2 is absent a11d R1 is prese1lt ~nd .t'eprc::sents . a ttjtluoro­methyl group are clai~ ~ se in ~ _speci-30 fication of our Letters Patent No. 972,969. Those comP.ounds of formuJ.a, I ~einbefore 
[Price 4s. 64.) 

in which Ra is absent, R2 (when present) represents a halogen atom and_ R1 is present and represents a· nitro groqp are claimed· per se in the specification of 0\11' Letter$ 35 Patent No. 986,903. 
According to the. in~ion, the compounds of formula I ·hereinbefoi'e are manufactured by treating a: compound of the formula . . 

x 
~·[lower alkyl) 
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(wherein R1; R2, Ra and the broken lines have tbe ~gtiificance . given earlier and x represents . a car:bOxyUc · acyi group or the tosyl, mesyl o.r ben:zenesulphcinyl group) with aQ. oxidising agept to yield an N-oxide of the 45 ~on.nwa · · · · · 
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(wherein R\ R2, R3
, ~ and the broken -lines · ii: may be carried< otit in any suitable solvent, 

have the signific;ance given earlier) and hydro- at room temperature 'of at a;· temperanire 

-c.::.· 

65"' ~~<: ~!i~~d~~f fonnuia·n hereinbefore a~e ~!1s~wd;f~-;~~:~~s.:Pa.r"'. 
5 m wbieh R~. (w.hen:present):r,ep~~ts a balo-· .. tl~~Y: ·~~.,sw,ce it§Pfoyiges. a·~~able 

!f~~i~~r•s~, 
10 Letter Patent No. 932,495. . .. _ be11zdia?[1,4]epine .. 4;.9x14C:;~:,~)ileh,: is .otru.t::. , ·· 

The compounds of fonnula III herefu-: · wi5e lai<>Wn as· chlOidia,zewqe. :;A,¢@rdingly, ·· · ~ 
before in which R2 (when present) represents a· particulai'ly-·useM ~bodiitien.t of/'the ·pro-
a halogen atom or the trlfluoromethyl gtoup ·(:(:SS ~s that leadµig J:q J\tis cmnpound whi~ . 
and R1 (when present) represents a halogen ·comprises treatfug. ]-dil.Oro-~(N,;,methylaCet;.. 15 '· 

JS atom or the trifluoromethyl f!t· nitro group amido)-5-phenyl-3H-l:)enzc;liaz[1;4]epine · with · 
are claimed per se in the specifi.catioo of :o'ur an• oxidismg agent anµ hydrOlysing the resl.Jlt­
Letters Patent N9·. 932,4:96. · ·· ing 7 - chforo - 2"'.(N.-methyl~acetamido}·5-

The oxidation. of ci>mpoonds .. of form~ II· pheliyl-3H-benzdiaz[1~4]epine "4«ide. 
to the N-oxides of form.Ula. Ill can be effected .... The following · Example illustrates the 80 

20 with any i>uitable . ~~dising ~gent (f~ ex~ inventi~: · · · · 
ample; hydrogen· ptt()X:id~: or peracids); ·:. ' 
Examples_ of suitable( peraclds ·are , peracetic · · ' .· · ·'EXAMPLE · .· · 
acid, trlftu()roperatetjc:' aci(f,· penphthalic acid d·. ~. 3j5"seg:t·oofa'acet1s~~.'; ... · .. ···~.·.·.>_· ... c·· o·ld·.··d.· n.·· .. ·dsuspens .. e.· ·~.·~1~o·nad(d1~ce-ed .. · .. and perstil.phurlc · acid.· ·.·· , · · · · · . . · . ·· . A~ym une1.1 

25' , The oxidation can be a~plis}t~ iii a ~th)· of 0.75 ml i;>f\9P% hydrogen peroxide · 85 
variety of ways. ln. ()lle· etjibpdiment,, the and: one drop pf ¢hcetjtmted sulphuric acid 
compmmd of forinula: n is added to an acidic in 3'- ml of methy~ene .clllOride. : Aft.Cr stjrrmg 
medium and "Itydiogen ··p~xid~ is theii added for 0.25. hour' ·at ;go ···G; ·the .8oluticin was. l~t 
thereto. In another einbodimen4 a peracid is at 25° C for OS hoti.i'.· The s6lution.' of 

30 prepared in situ and the compound of for- peracetk acid ·thus;.ilbjabi~d'. was ·11dded dJ:~ 90 
mula Il .to be oxidiSed. is then added to the wise with stirring to i!:n ;i~oold":solutfoil of 
mixture. The peracld i~ prepared by mixing 3~0 g (0.0092. mol) 'olY7~oro.:.2-(N-methyl­
hydrogen peroxide_~_with .. a:- . straight-Chain acetamido).:. 5 .. -P!iCJiYl.:. 3H."- benzdiaz{l,4]· 
alkanoic acid containin,g,··up .to four_ carbon epine in methyleD.ci•chJ.oride: The· rirlXt:Ure 

35 atoms (preferably up to :thi'ee carbori_:at(JJllS) was kept oven:iigh.( at._ 25° C, washed with 95· 
or a functional derivative ~of (for example, water· arid ·dilute·'~queoos. anpnonia, dried over 
acetic ariliydride). The ~perature at which sodium stil.phate arid cOil<:Cntiated; The crude 
the oxidation is carried out :is not critical. 7 - ehloro - 2 ---(N '-:methyl: - acetainido)­
Thus, it can be effected at:toom temperature 5 .. phenyl - 3H - benz~l!Z[l,4]epine +oxide 

49 or at a temperature above or below room obtained was adsorbed on a column containing 100 
temperature. 90 g of aluminitµri.. ~id~ · {ba,sic, WOEIM 

The protecting groµp represented by X grade l (which <=Qntains s9me water)]. After 
in fonntJlre ··It ,and JII. is a. ~boxylic a,cyl elution with ethyla.Cetate ~cl ·c:va.poration of · 

45 =g~~si'.{~~:r!~1 l~o~:c~~hl~ae:~~i; tos 
. stituted~berizorl _group)' or -.,a· WS}'l; !nesy~ br and ether gav:e 7~oi~2~methy~!.:;-~ ·· - ·-.. 
.. beilzenestilphonyl'··, 'group~ ' ID· a prefetre<l 

·aspect,. X reprc:sen.ts a carboxylic acyl grou~ 
50 ·preferably ari • alka,noyl. group containing up 

to seven. carbon ~toms and most preferably 
the acttyC group.' : . . . 

The hydrolysis of N-oxides of fonnula III 
can be achieved ::usip.g· any suitable hydro-

55 lysing agent. For exampl~ N-oxides of 
formula III can ·be tr~ed ·.With· ari albline. 
agent such as, for example, ,sodium hydroxide. 
or basic alumina (that is;:tO ·ilay, al~ which 
contains some water such as :WOELM · grade 

60 I alumina). The manner ·in· which the hydro­
IYlis i3 ~~~ i' ~9t ctili<:a.l ~d, acco~y, 
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(wherein R1, R2, Ra, X and the broken lines 
have the significance given earlier) and hydro­
lysing this N-oxide. 

The compounds of formula II hereinbefore 
5 in which R2 (when present) represents a halo­

gen atom or the trifluoromethyl group and 
R1 (when present) represents a halogen atom 
or the trifiuoromethyl or nitro group are 
claimed per se in the specification. of our 

10 Letter Patent No. 932,495. 
The compounds of fonnula III herein­

before in which R2 (when present) represents 
a halogen atom or the trifiuoromethyl group 
and R 1 (when present) represents a halogen 

15 atom or the trifiuoromethyl or nitro group 
are claimed per se in the specification of our. 
Letters Patent No. 932,496. 

The oxidation of compounds of formula II 
to the N-oxides of fonnula III can be effected 

20 with any suitable oxidising agent (for ex­
ample, hydrogen peroxide or · peracids). 
Examples of suitable peracids are peracetic 
acid, trifiuoroperacetic acid, perphthalic acid 
and persulphuric acid. . 

25.. . The oxidation can be accomplished in a 
variety of ways. In one embodiment, the 
compound of formula II is added to an acidic 
medium and hydrogen peroxide is then added 
thereto. In another embodiment, a peracid is 

30 prepared in situ and the compound of for­
mula II to be oxidised is then added to the 
mixture. The peracid is prepared by mb;ing 
hydrogen peroxide with a· straight-chain 
alkanoic acid containing up to four carbon 

35 atoms (preferably up to three carbon atoms) 
or a functional derivative thereof (for example, 
acetic anhydride). The texp.perature at which 
the oxidation is carried out is not critical. 
Thus, it can be effected at room temperature 

49 o~ at a temperature above or below room 
temperature. 

The protecting group represented by X 
in fonnulre II and III is a carboxylic acyl 
group (for example, an alkanoyl group con-

45 taiP,ing up to seven carbon atoms such as 
acetyl or propionyl or a benzoyl or sub­
stituted-benzoyl group) or a tosyl, mesyl or 
benzenesulphonyl group. In a preferred 
aspect, X represents a carboxylic acyl group, 

50 preferably an alkanoyl group containing up 
to· seven carbon atoms and most preferably 
the acetyl group. 

The hydrolysis of N-oxides of fonnula III 
can be achieved. using any suita:ble hydro-

55 lysing agent. For example, N-oxides of 
formula III can be treated .with an alkaline 
agent such as, for example, sodium hydroxide 
or basic alumina (that is to say, alumina which 
contains some water suCb as WOELM grade 

60 I· alumina). The manner in which the hydro­
lY'if itJ ~~ct;~~ j~ ~o~ critjc9,l an~ accordingly, 

it may be carried out in any suitable solvent, 
at room temperature ·or at a temperature 
above or below room temperature. 

The process described hereinbefore is par- 65 · 
ticularly · useful since it provides a valuable 
synthetic route for the ·manufacture of useful 
benzdiaz{l,4]epines of formula I, One par­
ticularly useful benzdiaz[l,4]epine of formula· 
I is 7-chloro-2-methylamino-5-phenyl-3H- 70 
benzdiaz[l,4]epine 4~oxide, which is other-
wise known as chlordiazepoxide. Accordingly, 
a particularly useful embodiment of the pro-
cess is that leading to this compound which 
comprises treating 7-chloro-2-(N-methylacet- 75 
amido )-5-phenyl-3H-benzdiaz[l,4 ]epine with 
an oxidising agent and hydrolysing the result-
ing 7 - chloro - 2 - (N-methyl-acetamido)-5-
phenyl-3H-benzdiaz[l,4]epine 4-oxide. 

The following Example illustrates the 80 
invention: · 

ExAMPLE. 
3.35 g of acetic anhydride were added 

dropwise to a stirred cold suspension (ice­
bath) of 0.75 ml of 90% hydrogen peroxide 85 
and one drop of concentrated sulphuric acid 
in 3 ml of methylene chloride. After stirring 
for 0.25 hour at 9° C, the solution was left 
at 25° C for 0.5 hour. The solution of 
peracetic acid thus obtained w~s added drop- 90 
wise with stirring to an ice-cold solution of 
3.0 g (0.0092 mol) of 7-chloro-2-(N-methyl­
acetamido) - 5 - phenyl - 3H - benzdiaz[l,4]­
epine in methylene chloride. The mixture 
was kept overnight at . 25° C, washed with 9S 
water and dilute aqueous ammonia, dried over 
sodium sulphate and concentrated. The crude 
7 - chloro - 2 - (N - methyl - acetamido)-
5 - phenyl - 3H · - benzdiaz[l,4]epine 4-oxide 
obtained was adsorbed on a column containing 100 
90 g of aluminium 9xide {basic, WOELM 
grade I (which contains some water)]. After 
elution with ethyl . acetate and evaporation of 
the ethyl acetate, white prisms melting at 
233°-237° C. were obtained. Recrystallisa- 105 
tion 'from a mixture of methylene chloride 
and ether gave 7-chloro-2-methylamino-5-
phenyl-3H-benzdiaz{l,4]epine 4.oxicle 8.$ 

crystals melting at 235°-237° C. 
The term 'halogen' is used in the foregoing 110 

de5cription and in the claims appended hereto· 
to mean fluorine, bromine, iodine · and 
chlorine. Similarly, the term 'lower alkyl' is 
used to mean a straight-chain or branched­
chain alkyl group containing up to seven 115 
carbon atoms (e.g. methyl, propyl and iso­
butyl). 

WHAT WE CLAIM IS:;._ 
1) A process for the manufacture of com­

~oun¢; of ~~ fQilllU~ 
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(wherein R1 and R2 each represent a halogen 
atom or a trifluorom.ethyl, cyano or nitro 
group and R3 represents a lower-alkyl group 

5 and wherein the broken lines denote that the 
substituentS attached thereby are optional), 
which process comprises treating_ a compound 
of the formula · · 

II 

JO -_- (wherein ·R1, R2, R3 and the broken lines have 
the significance given earlier in this claim 
and X represents ~ car-boxylic acyl group or 
the tosyl, mesyl or benzenesulphonyl group) 
with an oxidising agent to yield an N-oxide 

15 of the fonnula · 

3 

III 

(wherein R1, R.2, R3
, X and the broken lines 

have the significance given earlier in this 
claim) and hydrolysing this N-oxide. 

2) A process as. set forth in claim 1, wherein 20 
X represents an a carboxylic acyl group. 

3) -A process as set forth in claim 1 or 
claim 2, wherein 7-chloro-2-(N.-methyl-acet­
amido)-5-phenyl..;3H-benzdiaz[l,4]epine is 
treated with an oxidising agent and the result- 25 
ing 7 - chloro - 2 - (N-methyl-acetamido)-5-
·phenyl-3H-benzdiaz{l,4]epine 4 .. oxide is 
hydrolysed tci give 7-chloro-2-methybimino-5-
phenyl-3H-benzdiaz[l,4]epine 4-oxide. 

4) A process as set forth in claim 1, sub- 30 
stantially as described with reference to the 
Example. 

5) Compounds of the first formula written 
in claim 1, when manufactured by the pro-
cess claimed in any one of claims 1 to 4 35 
inclusive. 

W. D. WHITAKER 
Patent Agent 

for F. Hoffmann-La Roche & Co., A.-G. 
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