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COMPLETE SPBCIFlCATION 

A process for the inan.ufacture of Benzdiazll,4lEpine Deriva.tivea 
We, F. HOFFMANN-LA RocHB & Co .. 

AKTIENGESELLSCF.AFT, a Swiss Company of 
1~184 Grenzacherstrasse, Basie, Switzer­
land, do hereby declare the invention, for 

5 which we pray that a .patent may be gran­
ted to us, and the method by which it is to 
be performed, to be particularly desaibed in 
and by the following statement: -

·nre pr~t "invention is concerned widl a 
10 protress for the ·manufacrure of benzdiazI1,4l-

IS 

epine der-hratio:ves. · 
The benzCl.iaz[1;4]~pine ·derivatives ·'Dl>­

'taTned by · -cimjiing 'OUt the present process 
'lire •col'l'l:pOuru!fs af the ·general formula· 

R 
I 

i· /,/-\ 
R--4-- U • 

"'.Ar=i/ 
/'-.. 2 I --1--R '/ 
(I) 

, · 'Wbaioia R -~presents .a lower-alkyl .fFOJJP,, 
.R 1 represent-s ·a chlorine or bremine •om « 
$e .nitro or ·trifiuor.omethyl . .-oup and lt11 

represents a halogen atom ·a·nd wherein die 
20 broken lines denote d1at ·the atom -or-~ 

attached therel&y is optional, and acid add1-
:llien 'Saks dlereof. 

.llt will ·be .appreciated that the term 'hale­
gen' is used in this descriptiion a am ;the 

25 <claims . qpended hereto to mean chlorine, 
bromine, iedine and fiuorine. Tire !l:emt 
'Aower alkyl' is used to .mean ·a straight-chain 
or branched-chain alkyl group contaming from 
1 ?to 'J atr.bon ·atoms ·such as methyl., ethyl, 

30 propyl, ·isopro.pyl, ,butyl and · itobueyJ. Tbe 
preferred d0w.er-alkyl groups are those ·.con­
taining i&om l t& 4 ·carbon atoms. 

:J'ric• 4s. .6tl.J . 

An -especially 'V.aluable -class 'Of benzdiaz­
{1,4]~ products· -af.oresaid -comprises 
compounds of formula I in · ·which R1 ·is 35 
present. and re~s a ·chlotine or bromine 
atom 'and R;s is 1L'bsent. An especially pre­
ferred -compound of formula l is that fa 
which . R n;presents the methyl group, R"- is 
present m the 7-position -and ·represents a 40 
chlorine atom and R2 is absent; that is ti!> 
say, 7 - chloro - 1 - methyl - 5 - phenyl-
i,3 "'. dihydro - lfl "" benzdiaz[l,4]epine. 

According to the present il:wention, the 
berrzdiazV,,1~-epine -derivatives aforesaid aTe 45 
mantifacttJred by cyclising a cempound 'Of 
'the semftl fGrmula · 

Ji. . 
. . J ,...;O 
l ""')/N-CH,if CH2-NH-, • 

.B-~- (t-:R! 

·' wb.ea:ein ·R,, R1., 'R.2 alild :1!he -hr-eken lines ha¥e 
the ePfiiraace ~ earlim:, in the pesemie 50 
el .a ·delly&:ating JtYSl!eln and_, if ·.desir.ed. .oon­
~ i1lhe cyclisation product into .an acid 
.addit.ion '81llt; 

In 1!he presem :process, the starting matecia:ls 
of fmmtila .U .are a.iebjl"drated :whereby cyclisa- 55 
tion "lllD 3 compound -0f fomrula .I occurs. T:he 
cyclisation can be carried out in the presence 
of any dehydrating ,agent which is capable of 
achieWng 1!his emi. Among the maiw suitable 
d,e4ydra'tiUtg -~ there may· ·be mamed fit) 
p~homs pemaKide, ·phosphorus l!JXY­
chlodde and pe~yphasphor-ic acid ·a<s well as 
miX:-.CS thereof. In a pa,r.ticula:rly .ad:van­
tageous -embodiment of the pi:ocess, .a ,de­
·hydrati~ system oonsist:iag essentially of '5 
phosph011DS o~cllloride and phe~orus pent-
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oxide (preferably containing the former in ·a 
molar amolµlt greater than 50% of the total 
inolar amount· of the two ingredients) is 

··used. The cyclisation is preferably carried out 
5 at elevated ·temperatures (e.g. at a tempera­

ture within the approximate range of from 
50°~ .to 12~C). ' . ' 

The starting materials . of formula . II. here­
inbefore in which R 1 is present are · claimed 

10 per se in the specification of our copending. 
Application for Letters Patent No. 29740/68 
(now Serial No. 1,153,102) and can be pre­
pared as described therein. 

. The present invention provides a process · 
15 which is eminently well suited for commercial 

application since the desired compounds . of . 
formula I and their acid addition · salts are · 
obtained in good yields and high .quality. 
Furthermore, the vari0u5 reactants· employed 

20 .are readily available. and are iµexpensiye_ or 
can·· easily be prepared froiµ . C:oinniercially 
available .materials. - . . . . 

The compounds of formula I hereinbefore 
~nd their acid addition salts are claimed per 

25 se in . the specification· of · our Letters Patent 

30 

No. 1,017,276. . .·. 
The · following Examples illu!!ttate ·the 

present invention~. 

. . ... ExAMPLEl 
288 mg (1 mmol) of N - (4 - chloro­

. phenyl) - N - methyl - .N' - benzoyl - Cthy-
lenediamine, {prepared as described . in . the 
specification of our copc;nding Apj>lication 
No. 29740/68 (now Serial No. 1,153,102)], 

35 1.42 g. (10 mmol) of phosphorus oxychloride 
were stirred at 110°C for 17 hours. The 
reaction mixture was eooled and treated with 
25 g of ice and 25 ml of 4-N hydrQchloric 
acid. The solution was extracted with ether 

40 and made basic with 10-N sodium hydroxide. 
The organic free base was then extracted 
with methylene chloride and the extract 
dried. Removal of the solvent gave 7 - chloro-
1 - methyl - 5 - phenyl - 2,3 - . dibydro - lH­
benzdiaz{l,4] epine as a yellow oil: which was 
dissolved bi 2 ml. of methanol. 0.7· ·ml of 
methariol eontaining 1;05 .mmol ·of hydrogen 
chforide 'were added and· crystallization was 
induced by adding ether. This ·yielded. :7-

50 chloro - 1 - methyl "". 5 .- phenyl - 2,3 • di­
< : hyctro · - 1H - benzdiaz{l,4] epine' hydro­

ch10ride of melting. point 2so0 ;.;..;.2s2°c. 
. . . ' . 

•ExAMPLE 2 
288 nig (l mmol) of N - (4 - chloro-

5S phenyl) - ;N ·'"' methyl - N' • benzoyl .;. ethy;. 
lenediamine were heated uilder refiux with· 1 
ml ··of phosphorus oxychloride for 7 · homs. 
The reaction mixtur~ ·was then evaporated to 
dryness in vacuo and the residue dissolved ·in 

60 ice-cold 3-N hydrochloric acid. The a:cidic 
solution was extracted· once· with ether, made 
basic with 5-N sodium hydroxide and the 
product extracted 3 times with methylene 

; 

chloride. After drying the extracts followed 
by evaporation in order to remove the sol- 65 
vent, the residue was dissolved . in 5 ml of 
methanol. . 0.4 ml of methanol contaiQing 
0.64 rilmol of hydrogen chloride were· ~dded 

!".~ .... 

to the · 8olution. Upon the additiori. of ether; 
. 7 . - .chloro - 1 · - methyl - 5 - phenyl - 2,3-

dibydro - lH - benzdiaz{l,4]epine. hydro­
c!tl?fide of melting p~int 250°..;;.~52°(; Pr~ 
ap1tated. . ·· · · · 

... ·.··.:.·· 

,'.·: ·.;• 
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WHAT WE CLAIM IS·:.~. · .. >~· 
1. A process for the. ~nUfacrure of com- 75 

p<>unds of the general fOrm.Ula · · · · ·. ' · 

R 
I 

· .. · 

. N 

. R~-f-'x-\ 
.,. ·=~ 

I 
(
., 
-+-a2 

·:·'-/ 
(IJ. 

, wherein R rq)resents a lower-antyl group, 
R1 represents. a chlorine or bromine atom or 
the nitro or · trifiuoromethyl group altd · .Ra 80 
represents. a· halogen atolI,I. • and wherein the 
broken lines deno~e that the atom ... or group 
a;ttach¢ • thereby 1s optional, and . acid., ad4i'." 
ti on salts thereof, which process comprises 
cyclising a compound of the general formula 85 

(Il) 

, 'Where.in; R, R1, R2 and the broken ·lines 
have the Significance given earlier in this 
claw, . in the presence of · a . dehydrating 
syStem· and, if. desired, converting •the cyclisa'- 90 
~on 'pr':lduct into an acid' addition salt. ; '; . ' 
··' ,z;; A -pr0cess.' as set forth in claim l, 
wherein the dehydrating system consists- essen­
tially' of phosphorus pentoxide and · · phos-
phorus oxychloride. ·· .. • .. ·:. 95 

3. A process as set forth in claim 1- or 
claiin 2; 'wherein N- - ( 4 . - chloro - . phenyl)l. 
N·;.· methyl - N' - benzoyletbylenediamine is 
used . as ·the ' starting materilil. ' . : . 

4. A process for the manufacttµ"e · of the 100 
compounds · of · the formula .first· ·written. in 
claim- 1; and acid addition salts· thereof; sub:­
stantially as' .·described with reference 'to' the 
foregoing Examples. 

5. Compounds of the formulfl first written 105 

) 

.··~ 

·_;.... ~-
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oxide (preferably containing the former in a 
molar amount greater than 50% of the total 
molar amount of the two ingredients) is 
used. The cyclisation is preferably carried out 

5 at elevated temperatures (e.g. at a tempera­
ture within the approximate range of from 
50°C to 1200C). 

The starting materials of formula II bere­
inbefore in which R1 is present are claimed 

10 per se in the specification of our copending 
Application for Letters Patent No. 29740/68 
(now Serial No. 1;153,102) and can be pre­
pared as described therein. 

The present imrention provides a process 
15 which is eminently well suited for commercial 

application since the desired compounds of 
. formula I and their acid addition salts are 
obtained in good yields and high quality. 
Furthermore, the various reactants employed 

20 are readily available and are inexpensive or 
can easily be prepared from commercially 
available materials. 

The compounds of formula I hereinbefore 
and their acid addition salts are claimed per 

25 se in the specification of our Letters Patent 
No. 1,017,276. 

The following Examples illustrate the 
present invention. 

ExAMPLE 1 
30 288 mg (1 mmol) of N - ( 4 - chloro-

phenyl) - N - methyl - .N' - benzoyl - ethy­
lenediamine, [prepared as described in the 
specification of our copending Application 
No. 29740/68 (now Serial No. 1,153,102)], 

35 1.42 g. (10 mmol) of phosphorus oxychlor~de 
were stirred at 110°C for 17 hours. The 
reaction mixture was cooled and treated with 
25 g of ice and 25 ml of 4-N hydrochlOric 
acid. The solution was extracted with ether 

40 and made basic with 10-N sodium hydroxide. 
The organic free base was then extracted 
with methylene chloride and the extract 
dried. Removal of the solvent gave 7 - chloro-
1 - methyl - 5 - phenyl - 2,3 - dihydro - lH-

45 benzdiaz{l,4] epine as a yellow oil which was 
dissolved in 2 ml. of methanol. 0. 7 ml of 
methanol containing 1.05 mmol of hydrogen 
chloride were added and crystallization was 
induced by adding ether. This yielded 7-

50 chloro - 1 - methyl - 5 - phenyl - 2,3 - di­
hydro - lH - benzdiaz[l,4] epine hydro­
chloride of melting point 250°-252°C. 

EXAMPLE 2 
288 mg (l mmol) of N - ( 4 - chloro-

55 phenyl) - N - methyl - N' - benzoyl - ethy­
lenediamine were heated under reflux with 1 
ml of phosphorus · oxychloride for 7 hours. 
The reaction mixture was then evaporated to 
dryness in vacuo and the residue dissolved in 

60 ice-cold 3-N hydrochloric acid. The acidic 
solution was extracted once with ether, made 
basic with 5-N sodium hydroxide and the 
product extracted 3 times with methylene 

chloride. After drying the extracts followed 
by evaporation in order to remove the sol- 65 
vent, the residue was dissolved in 5 ml of 
methanol. 0.4 ml of methanol containing 
0.64 mmol of hydrogen chloride were added 
to the solution. Upon the addition of ether, 
7 - chloro - 1 - methyl - 5 - phenyl - 2,3- 70 
dihydro - lH - benzdiaz{l,4]epine hydro­
chloride of melting point 250°-252°C pre­
cipitated. 

WHAT WE CLAIM IS:-
1. A process for the manufacture of com- 75 

pounds of the general formula 

R I . 
,,·,/-· 

R1:.-..J._ H \ 
.,,/ ....... =~ . I 

/''· 2 
I -+-R 
,,/ 

(1) 

, wherein R represents a lower-alkyl group, 
R1 represents a chlorine or bromine atom or 
the nitro or trifiuoromethyl group and R2 80 
represents a halogen atom and wherein the 
broken lines denote that the atom or group 
attached thereby is optional, and acid addi-
tion salts thereof, which process comprises 
cyclising a compound of the general formula 85 

R 
I ,,o 

l /"'-./N-CH2-CHz-NH-c, ~-...... 
R -+_- ~ j -+-R2 '/ '/' 

(II} 

, wherein R, R1, R2 and the broken lines 
have the significance given earlier in this 
claim, in the presence of a dehydrating 
system and, if desired, converting the cyclisa- 90 
tion product into an acid addition salt. 

2. A process as set forth in claim 1, 
wherein the dehydrating system consists essen­
tially of phosphorus pentoxide and phos-
phorus oxychloride. 95 

3. A process as set forth in claim 1 or 
claim 2, wherein N - (4 - chloro - phenyl)­
iN - methyl - N' - benzoylethylenediamine is 
used as the starting material. 

4. A process for the manufacture of the 100 
compounds of the formula first written in 
claim 1, and acid addition salts thereof, sub­
stantially as de11cribed with reference to the 
foregoing Examples. 

5. Compounds of the formula first written 105 
' ~ 

( 
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in claim 1, and acid addition salts thereof, 
when manufactured by the process claimed in 
any one of the preceding claims. 

\ \11\11\ \\\Ill Ill\\ \11\l ll Ill\ 
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W. D. WHITAKER, 
- Patent Agent -

for F. Hoffmann-La Roche & CQ., 
Aktiengesellschaft. 
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