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(54) A PROCESS FOR THE MANUFACTURE OF 
BENZODIA'ZEPINE DERIVA 'PIVES / 

• 

(71) We, ?. HOFFMANN-LA ROCHE 
& CO.,-AKTIENGESELLSCHAFT, a Swiss 
Company· of 124-184 Grenzacherstrasse, 
Ba5le, Switzerland, do hereby declare the in­
vention, for which we pray that a patent may 
be granted to us, and the method by ·which 

, wherein R1 and ~ have the significance 30 
given earlier and X represents a chlorine, 
bromine or iodin.£_~~9m, 

with hexamethyk.- · ·ine. 

it is to be performed, to be particularly. des­
crib.~1:~')f,;., .. ~d by the,;;-:'?Jlowing statement:­

The term "lowi ~c; used in this des-
cription and ii. ·- · . _,anying claims to 35 
mean strai-'"_:-· . :·.. ·· ·:· ... ,mched-chain alkyl • 
groups si.{·t:;;, Y\.~:;,'.E;~;~;_; ~thyl, · Rropyl, butyl 

~~(.~f.~'-'.~;;~;~-:nt invep;r:;i;\l~ ~.gncemed .. wi.th a 
10 p1.: · : . · · the II!" ·· ·· · ·1f benzod1aze-

and the lit;i;;_:;; :;,:;~::.-::1;:;;!;;:1w:::presents a lower alkyl 
group, this'·-u -~ ·. · -~i:>ly the methyl "group. 

15 

pint. · . . ;7atives. . ' 
The benzodiaz• 

tured acco~ing to'· .• 
following r · •al_ f 

{ 
·~ 

., 

· ·1fac­
·1-ie 

' 
wherein R1 -~""- .r a _hydrogen or hf · 
gen atom.·· ", · 1enµ- ·-·- -~---:--· · 
atom or: "'·< l ah..~ /-"'!-'· · , .• -
The ben! . ._ .... :\... ~ves Of formula 

20 
- !a!:. i:·~~·'.ii~j~!Ji~~,~~t~£f~-;i-;~~s:~~f:== 

ti.on, these pliil"rifiaceut.ic;;:;'.§*\desirable benzo­
diazepine derivatives arti. · • ' ifactured in a 
facile manner. l 

According to the p~ invention, the 
benzodiazepine derivativ~ . Jf formula I are 
manufactured by rea~ · a haloacetamido­
benzoyl-pyridine of t _ i:;eneral formula 

~] 

The term "h_alogeri" "means chlorine, bromine, 40 
fluorine and iodine. When ·R1 represents a 
halogen atom, chlorine and bromine. are pre­
ferred with bromine being especially pre-
ferred. The most prefer.red benzodiazepine 
derivative of formula I manufactured in accor- 45 
· i11ce with this invention is 7 - bromo - 1,3- f 

· 1ro - 5 - (2 - pyridyl) - 2H - 1,4 - benzo- I 
,i)in - 2 "'ii:-~~,,..,,, 

_ .-ne reactl{ · : :'i haloacetamidobenzoyl-
,-ridine of :fK::·,, ... · ;J with hexamethylene- 50 

. ·.:tramine to give a·l..~diazepine derivative 
·of formula I is suitably carried out in the pre­
sence of an inert organic solvent. Among the 
many inert organic solvents which are suitable 
""9r user in this reaction there may be men- 55 

,...,,.~, "'<>ls such as methanol, ethan~ and 
• . . - -t.. ""-t.ett'.t'hv<lr-...C...;an4'.!i"d the 
like; ... , _diy.r·· "-..:-.,_.--·-·>-'··-.. -; . .aylformamide 
and sim':i.tar inert oritmic solV-li~.~ All that is 
required of the solt;!:nt is that the starting 60 
materials be solublel;~in the presence ·thereof 
and that it does not interfere with the reac-
tion. While temperature and pressure are 
not critical to a successful performance of the 
reaction, it is;_· ·eferred to carry out the reac- 65• 
tion at a temp~, .. ·! of from about room tem­
perature to abo~ . ..ae reflux temperature of the 
reaction mixture. Most pref•ably, the reac-
tion is carried out at an elevated temperature 
most suitably at a temperature of about the 70 
reflux temperature of the reaction mixture. 

The foregoing reaction is preferably car­
ried out using a haloacetamidobenzoyl-pyri­
dine of formula II .in the form of a salt there-
of with any conventionally .available non- 75 
oxidizing acid; for example ;f ~on-oxidizing 
mineral acid such as a hydro~!.- .!., acid (hydro-
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bromic acid, hydrodiibric acid, hydriodic acid 
and the like) =>r a non-oxidizing organic acid 
such as a C1--C4 a!kanoic acid (acetic acid, 
propionic acid, butY!i,c,. acid and the like), 
toluenesulfonic acid and. the like. 

tillation .. from a steam-bath ·under reduced 
pressure. The crystalline residue thus obtained 65 
is suspended in 250 ml of water, filtered, 

~: The following Examples nlustrate the pre­
.sent invention: 

· washed and .. dried to yield 7 - bromo - 1,3-
dihydro - 5 "" (2 - pyridyl) - 2H - 1,4 - benzo­
diazepin - 2 - one melting at 225°-235°C 
with. decomposition (uncorrected). Crystalliza­
tion from dimethylformamide/ethanol gives 
pure material melting at 243°-245°C with 
decomposition t(uncorrected). 

~.::" 

E;ample 1 
69.3 g of 2 - ( ... - amino - 5 - bromo-

10 benzoyl) ,. pyridine in 200 ml of toluene are 
reacted with 23.3 ml of bromoacetyl bronrl.de. . Example 'i • 
The 2 - (2 - bromoacetamido - 5 - bromo- 99.5 g of 2 - (2 - bromoacetamido - 5- 75 
benzoyl) - pyridine hydrobromide which forms bromo - benzoyl) - pyridine and 78 g of hexa-
is separated from the reaction iolvent and> methylenetetramine are heated under reflux 

15 without drying, is added to 1.8 litres of ethanol in 1.2 litres of ethanol for 10 hours. The sol­
containing 78 g of hexamethylenetetramine. vent is removed by diStillation under reduced 
The reaction mixture is heated under reflux pressure from a steam-bath. 9The residue in 80 
for 10 hours and the solvent is then removed the still is suspended, with stirring, in 500 ml 
by distillation under ....... ..1 •• ~ed pressure from of water, isolated by filtration and dried to 

20 a steam-bath. Thr" obtained is tri- yield 7 - bromo - 1,3 - dihydro - 5 - (2 - pyri-
turated with 250 ' .... while sufficient dyl) - 2H - 1,4 - benzodiazepin - 2 - one melt-
aqueous ammonia-~ .. ' ... : · . 'iring the.pH t.o. ing point 2259-235°C with decomposition. 85 
7-8. The crystall·· .... ·>.:, ... :,.,:;,.:::··- .. ; btamed is Up~n crystallization =": .. from ~e~~lform-

25 !!~~~e~n~o ~:1~~~~~f,ii!"'.;'.~~~;;.;-~~;1;_::!f:~itrn;:: m~~e~=
0~e!~::~~;~~~ c:~~!f~l(~;i~ 

5 - (2 - pyridyl) - 2H :.. -., . · benzodiazepin- • · · ;; . ·· 
2 - one of melting point 225°-235°C {uncor- ·4 ;._. 
rected) with decomposition. Crystallization 9-,... i:noacetamido - 5- 90 
from dimethylformamide/ethanol gives the b~' ·; and_.J,~g of hexa-

30 product with a melting point of 243°-245°C mi· •Prl.+ ··•>:reflux in 
(uncorrected) with decomposition. ,,._,.. · P-anol and 

In a similar manner, 1,3 - dihydro - 5 - (2··' ·ours. The 
pyridyl) - 2H - 1,4 - benzodiazepin - 2 :; ·· ··. _fatallization 95 

35 
of ~elting point 230°-231~,~- with d1t_ · . ·by filtration, 
pos1t1on can be manufa•f . · ·from 2 .., 1-:... • · · :~ product, 7-
bromom:etamido - ben;<' ·'pyridine;"!«,_ '-:;;.: (z·~pyridyl) - 2H-
chloro - 1,3 - dihyd~·· ·;;r·.: (2 - pyridyl4 '·:· · ' - ?~e, melts at 220°-
2H - 1,4 - benzodiazepm - 2 - one of melt-=•__ _i· ~,, -?Sltton (uncorrected). 
ing point. 224°-225°C with decomposition -.. . . . . .. - 1 .. ,,;,. . · . dimethylformamide/ 

40 can be manufactured from 2' - (2 - bromoacet- e ..... · gives the p1v -:t melting at 243 11
-

amido - 5 - chloro - benzoyl) - pyrid$~.e-; 1,3- .}~5-c with decompcf 1 (uncoriected). 
dihydro - 5 - (2 - pyridyl) _ 7 - bi:~ .. ·- _,. 2If··· 7~-.mak~ no. cl~tr' · ~"l the manufac-
1,4 ... ?-ienz.~iazepin - 2 -_.Qne. ,....- · ' ·~.1~ · ~ .• of general 
factured. fr.,__ - · ·- -~'< · . ~~- J- ·wI'I!1wa \~r --" W~' . .. _:or methyl, 

45 _!»'omo - b~i- ··.) - ·pyri1~10-e "oi· frcil.~., 2" - (2- Ri 1S hydro~~:: .. ,,,,:;._,;:;_. .... ·':·'·:·:'_..:.:'.: or iodine, 
i~oacetamicm - 5 - bro{,iJ.o _ benzoyl) - pyri- an~. the re~c:t--d...{:·.::!;';:<i¥:·::'·;;::::;;::;::.;;;:Jntier weak 
dme and 7 - bromo ,; r: - methyl - 5 - (2- acidic: ~onditio~~;:.%tl:~i"""'Qt;::~;~·-; of a water­
pyridyl) - 1,3 - dihydro' .· 2H _ 1,4 _ benzo- contammg hydrP·~ · :.=.; solvent.-·· 

diazepin - _2 - one of melting point 135.5°-
50 137°C with decomposition can be manufac­

tured from 2 - (2 - chloro _ N - methylacet­
amido - 5 - bromobenzoyl\ · .- !I'idine. 

• f.._ 

Example 2-... 
69.3 g of 2 - \"2 - amino - 5 - bromo - ben-

55 zoyl). - pyridine are converted into 2 - (2-
bromoacetamido - 5 - . bromo - benzoyl) - pyri­
dine hyd.robromide as described in Example 1. 
The hydrobromide is separated from the re­
action solvent and, without drying, is added 

60 to 1.8 litres of methanol con~g 101.1 g 
of hexamethyle'letetramine. The reaction mix­
ture is stirret. mder reflux for 6 hours and 
the reaction s ent is then removed by dis-

(.~ 

....... 

Subject to the + :,ing disclaimer, 
WHAT WE t._, 1M IS:-
1. A. process foi~ 1e manufacture of benzo­

diazepine derivative . ....__ .- ·~he general formula . 

R 
I z .;-o 

~N-C 

R~) 
I 2;; 

, wherein R1 represents a hydrogen or halo-
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bromic acid, hydrochloric adc1,; hydriod'ic acid 
and the like) r>r a non .. oXidfaing organic acid 
such as a Ci-Ct alkanoic acid (acetic acid, 
propionic acid, butyric acid and the like), 
toluenesulfonic acid and the like. 

The following Examples Hlustrate the pre. 
sent invention: 

Example 1 

tillation from a .s~&m..-th ·under reduced 
pressure. The CijStiilline residue thus obtained . 6S 
is suspended in 250 ml of water, filtered, · 

69.3 g of 2 - ~- - amino - 5 - bromo-

· washed and dried to yield 7 - bromo - 1,3- · ' -
dihydro - 5 - (2 - pyridyl) - 2H - 1,4 - bemo- _ '.;.~ 
diazepin - 2 - one melting at 225°-235°C ·_:·:· 
with decomposition (uncorrected). Crystalliza- (··. 
tion from dimethylformamide/ethanol gives · ·­
pure materlal melting at 243°-245°C with 
decomposition-( uncorrected). 

10 benzoyl) - pyridine in 200 ml of toluene are 
reacted with 23.3 ml of bromoacetyl bromide. Example C "' 
The 2 - (2 - bromoacetamido - 5 - bromo- 99.5 g of 2 - (2 - bromoacetamido - 5- 75 
benzoyl) - pyridine hydrobromide which fonns bromo - benzoyl) - .pyridine and 78 g of hexa-
is separated from the reaction oolvent and, methylenetetramine are heated under refiux 

lS without drying, is added to 1.8 iitres of ethanol in 1.2 litres of ethanol for 10 hours. The sol­
containing 78 g of hexamethylenetetramine. vent is removed by distillati~ under reduced· 
The reaction mixture is heated under reflux pressure from a steam-bath. The residue in so· 
for 10 hours and the solvent is then removed the still is suspended, with stirring, in 500 ml 
by distillation unde ~ed pres8ure from of water, isolated by filtration and dried to 

20 a steam-bath. Thi'.':~ ;_ obtained is tri- yield 7 - bromo - 1,3 - dihydro - 5 - (2 - pyri-
turated with 250 ffi~;,_:;A::: ·::~~while sufficient dyl) - 2H - 1,4 - benzodiazepin - 2 - one melt-

;filqtuere~d~an~d crtho;es~ap~ro}f~;-_~--··:~,;~~-:: __ :_· __ ,~_}_:_,_ .. _:<~i-: __ !t_:r_;··:~,,.~1·th:i:w~atteri~. ~~?~oin~~za~!!o~ ,;:!1 ~~::&::::: SS 
1u\. _ .• amide/~anol, the fir{ 'ucts mel~r'"?;,:i.~-

25 and dried to yield 7 -\, · -·· · ·- dihydro- 245~~ with. Jde.~if""···· ·~ (uncd,J:;l;;._ · · . 
5 - (2 - pyridyJ) - 2H ~··-~,,...-- ·beiizodiazepin- • ...--. · · ' 
2 - one cf melting point 2:Z5°-235°C (uncor- /' ·4 ~ 
rected) with decomposition. Crystallization ( ~oacetamido - 5- 90 
from dimethylformamide/ethanol gives the ~ and_~g of h~-

30 product with a melting point of 243°-245°C •p,t/ t" refiux m 
(uncorrected) with decomposition. 11. Panol and 

In a similar manner, 1,3 - dihydro - 5 - ours. The 
pyridyl) - 2H - 1,4 - benzodiazepin - 2 --Jstallization 95 
of melting point 230°-231° .~ with by filtration, 

35 position can be manufa lrom 2 · ·: )-. . :: P!oduct, 7-. 
bromoacetamido - be >pyridine;. , -~ - c~..; pyridyl) - 2H-
chloro - 1,3 - dihyd ":T···~ (2 - pyridy = - one, melts at 220°-
2H - 1,4 - benzocliaze in - 2 - one of melt-.. , '} 'sition (uncorrected). 
ing point 224°-225°C with decomposition "-...,_ • , _,, "'£....._ . dimethylformamide/ 

40 can be manufactured from 2 - (2 - bromoacet- e~ -·gives the pe -:r melting at 243°­
~do - 5 - chloro - ~enzoyl) - pyridY"':e; 1,3-:. _2~<1>-c with decomp. 'l cu:icorrected). 
d1hydro - 5 -.(2 - .pyr1dyl) _ 7 - b~fl,..' . _ ?-Ff _ . ,J~-J:!;lake no~ .. ··. .·. · -. the manufac-
1,4 .i:~o~1azepm - 2 - __ 9µe_ ,.... .· . · ~i ." -~ of general 
factured fu...c· - ·-·.:·'··: .... · . _.. :' :;,:;; ---1orl!l-U&i;:.a.;... - . or methyl, 

45 bromo - beni • ,, .:: pyr1,. ;me ·-or-·· frOL~ 2 ··-~ (2- R1 IS hydro or ioclirie, 
i~oacetamiaif·.:: 5 - bro : o _ benzoyl) - pyri- . an~ . the re. • . ·-~:';~~;Jiti:ler weak 
dm~ and 7 - bro~o - ,,; - methyl - 5 - (2- a~ ~onditto ·;.a -<.:::- . of a water-
pyridyl) - 1,3 - dihydro\.- 2H - 1,4 - benzo- containing hydir solvent. 
diazepin - 2 - one of melting point 135.5°- ( 

50 137°C with decomposition can be manufac- Subject to the ·1 :ing disclaimer, 
tured from 2 - (2 - chloro - :tJ" - methylacet- WHAT WE ·~ · 1M IS:-
amido - 5 - bromobenzoyl\ ' 1ridine. 1. A process foi.. 1e manufacture of benzo-

\ diazepine derivative., - •he general formula 
. Example 2'._ ,_ 

69.3 g of 2 - ~2 - amino - 5 - bromo - ben- R~ 
SS zoyl) - pyridine are converted into 2 - (2- I ~.O 

bromoacetamido - 5 - bromo - benzoyl) - pyri- u· N-C 
dine hydrobromide as described ·in Example 1. R ) 
The hydrobromide is separated from the re- i C=N 
action solvent and, without drying, is added 6 

60 to 1.8 litres of methanol co~g 101.1 g ~ 
of hexamethyle11etetramine. The reaction mix-
ture is stirret mder reflux for 6 hours and ~ 
the reaction s ent is then removed by dis- , wherein R1 represents a hydrogen or halo-! 
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. gen. atom and Rs : represents a hydrogen 
atom or a lower (Ci-C7) alkyl group, 

\Vh!ch process co?Dptjses reacting a haloacet­
amidobenzoyl-pyndine of the general formula 

~t) 

and X reptesents a bromine or chlorine atom. 
4. A process according to cl~ 1, claim 2 

or claim 3, wherein the haloacetamidobenzoyl­
pyridine st;llrting material of formula II is used 
in the form of a salt with a non-oxidizing 20 
mineral ac;id. 

S. A process for the manufacture of the 
benzodiazepine derivatives of formula I in 
claim 1, substantially as hereinbefore des­
cribed with reference to.Othe foregoing Ex- 25 
am.pies. · 

6. Beazodiazepine derivatives of formula I 
in claim 1, when manufactured by the process 
claimed in any one of claims 1 to S inclusive. 

, wherein R1 and Ra have the significance • 
giVen. earlier in this claim and X repre- For the Applicants, 
sen.ts a chlorine, bromine or iodine atom, CARPMAELS & RANSFORD, 

· with hexamethyfenetetramine. Chartered Patent A~, 
10 2. A process according to claim 1, where- 43 Bloomsbury Square, 

in R1 represents a bromine atom, Ra represents Londo~ m.r.1A 2RA. 
a hydrogen, atom and X represents a bromine ' 
or chlorine atom. Reference has_ 1:· . 'ed. in pursuance 

3. A process according to claim 1, where- of section 9, · si! · ) of the Patents 
15 in R1 ~4 Ra each repr.esent a hydrogen atom Act 1949, r ~: .. -. :· ·· · : ... ~ .. J,888 . 

. r:-1~i\1¥;i;~·1or Her :M'.~=ii.~/·.!"s Stationery Oftice, by the CouriJ:'.{;; ,j'._,~f~i!.':;;;::;/;~,;~gton Spa1 1975 • 
. ,<" .. :~: ·:":)i.ed by Tt-;":i--,··:;!·::"t f!'.4\ice 25-Squthampton Building&:" ·=;::,···.···;''.'.'"Y''V2A lAY, trom 

.· · · • / · · vi~;-1,. copies may be obtained; · . · 
•. 
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