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(54) A PROCESS FOR THE MANUFACTURE OF 
BENZODIAZEPINE DERIVATIVES 

(71) .. We, ROCHE PRODUCTS 
UMITED, a British Company of Broadwater 
Road, Welwyn Garden City; Hertfordshire, 
do hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to . be performed, 
to be particularly described in and by the 
following statement:- · 

The present invention is concerned with a 
10 process for the manufacture of benzodiaze-

pine derivatives. . 

15 

The benzodiazepine derivatives obtained 
according to 'the present invention are benzo­
diazepine-2-ones of the general formula 

(I) 

wherein R represents a hydrogen atom or a 
methyl group and R1 represents a hydrogen, 
cbloriile, · .· bromine or iodine atom. · 

Accordirig · to the present invention, the 
20 benzcidiazepin .,. 2 "" ones of· formula: I herein­

. before are manufactured by reacting a (2-
haloacetamido - benzoyl) . - pyridine of the 
general formula 

' t 

:r%-<aar. ·<»> 

25 wherein R and R1 have the Significance 
given earlier and X · ·stands for ·a chlorine, 
bromine or iodine atom, with hexamethyle:ne­
tetr&mine under weak acidic conditions in die 
f.P-'-~----\ . . . 

presence of a water-containing hydroxylic 
solvent. 30 

The reaction ·of a (2 - haloacetamido­
benzoyl)-p"Yridine <l &,.mlula II with hexa­
methylenetetramine is carried out under weak 
acidic conditions. Stich conditions can be 
provided by carrying out the reaction in the 35 
presence of an organic acid· such as foi· · 
acid, acetic acid, pivalic acid, chloroacetic ar · 
or trifiuoroacetic acid or, preferably,...m e 
presence of a strong inorganic acid, especi-
ally hydrochloric acid. The reaction is also 40 
carried out in a water-containing hydroxylic 
solvent, preferably an aqueous a1kano1 
(especially an aqueous lower alkanol such as 
aqueous methanol, ethanol, n-propanol, n­
butanol and amvl alcehol). A 't>referred sol-· 45 
vent is aqueous : µethanol or t \eous ethanol. 
The proportion: bf ,water .Pre\~in the ·sol~ 
vent 1s preferablj that which 6, ures a homo-· 
geneous reaction mixture unde reflux condi- · '· 
tions. The reaction is expediet . y carried. out· 50 
at an P.lCVated temperature, r ' y at the 
re1lw.-:--temperature of the J ,action mixture. 
WhCii' the reaction is carri l out ~at· reflux · 
temperature, tlv reaction · ime can vary 
between about 2 '!:{ours and..kbout hours 55 
depending on the solvent employed. The 
reaction is preferably carried out for a period 
of about 7 to about 16 hours at reflux when 
aqueous methanol or aqueous ethanol is used '-' 
as the solvent. 60 

The reaction can. also be carried out using 
part of the hexamethylenetetramine in the 
form of an acid· addition salt thereof, prefer-
ably the hydrochloride. l!µs, for example, , . 
the reaction can be carried out using, per 65 
mol ()f a (2 - hilo~o - benzoyl)'­
pyridine of formula ll, 1 to 1.5 moles of 
hexamethylene tetramine and from 0.5 to 
1.0 mol of hexamethylenetetramine hydro- .•': 
chloride, the reactiOn mixture having a pH of 70 

. from. about 4.5 to 6.0 under the pi'eviouSly 
described reaction conditions.· · 
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present process, the hexamethylenetetramine -. 8.1 g of hex~ylenetetramine, 12.75. ml·.-
can be formed. in situ from fonnaldehyde and of 2-N aqueous·. hydrocliloric acid, 55 ml of 
ammonia. Thus, for example, a mixture of a methanol and 5.2 ml of water was heated 

5 (2 - hal<:>a:~etaiJli~o "' benzoyl) - pyridine of under reflux · for 7 hour8. The mixture 
formula II and · a hydroxylic solvent can first. was then cooled 8Jld . stirrCd . at 0°G · for 1 
be prepared~. the ... calculated amount of form- hour. The resulting ·crystals were filtered off 
aldehyde and_'aininonia can be introduced' into' and ·washed with 20 ml' of aqueous methanol. 

10· 

the mixtur~ 8iid then Jiy9_!ochloric acid can After drying in oacuo at 60°C, -7~15 g (80% 
10 be~e!r:f~benzodiazep~:-:2_-/o~: ~r. ti,;!:;7~c~)lu~2~~Zo--bm~ i,t -7~ 

fortnula· I h .mhe.fo""" ,. ~fed from benzodiazepin - 2 - one of melting point 
the reaction m1XtUr . . .· • with 249°-251°C -was obtained~ Thin-layer 
a high degree of purity in a Shli -maD#~ ' chro:matogi"aphic ailalySiS · of the mother 

15 by merely cooling the. reaci:iori . mixture. . liquors indicated the -presence of a further 80 
Further, they are obtained ·in a remarkably ~% of the desired product. . . 

···20 

increased yield coriipared with the well-
known process of -treating a:_ (2 ·:... haloacet­
amido - benzoyl) - pyridine with. ammonia. 

The (2 - haloaeet:amido - benzoyl) .,. ·pyri-
dine starting mate:tjals of formula II herein­
before can· be prepared by. reacting an appro­
priately. substituted ('(/ · ;imino .-• bei:J:zoyl)­
pyridine with an appropriate haloacetyl.halide 

25 such as chloroacetyl chloride . or · bromoacefyl 
bromide. . - .. ·. 

The (2 - iodoacetamido ~- benzoyl) - py;i-­
e Starting inaterials of forinula II can 

be...prepared , by reacting a (2 - chloi'o- · 
30 acetamido - benzoyl) - pyridine · or (2-

broinoacetamido ..., benzoyl) .. pyridine of 
formula II, preferably a (2 - chloroaeet:amido- · 
benzoyl)-pyridine, with an. equiValent amount. 
of an alkali metal iodide or alkaline -earth 

35 metal iodide (e.g. sodium iodide, potassium 
iodide and d?' " like). Alternatively, - the re­
action be~ · a · (2~-- hloroaeet:amido­
benzoyl) .. p~ line of fo ·· la-II -and hen-

40 presence of pr amounts -of .an alkali metaL 
iodide or fuC earth metal iodide (e.g. 
sodiuri:l iooidel:, ~tassium iodide and d,lP like) 

WHAT WE CLAIM IS:-
1. A pf'9cess for the manufaCtu.re of benzo­

diazepin - · 2 - ones _of the general fortnula 
. - ll - . 

d5 
. ·.6 

(I) 

wherein R represents a hydrogen atom or a 
methyl group and· R1 represents a hydrogen, 
chlorine, bromine ot iodine ·atom, which. pro­
cess comprises· reacting· a (2-haloaeetamido- · 
benzoyl):-pyridine of the general formula 

f r?"o 

ru6~~ methy7 ""' ~:ca "ed oat. In the 

wh~by a (2 1 • iodoacetamido - b~yl)- wherein R and R1 have the significance given 

"45 
p~ne is p~ ::red -in situ and theb- re-- earlier -in this claim and X stands for a 
acts ~·th the :hej :methylene~e to form c:hlorine, bromine. or iodine atom, ·.with hexa,;. 
a bemldiazepin.Uone of ~ula I/ ·: ·· . ·. · methylene tetramine under weak acidic condi- 9S 

The preferred (2 . - : haloacetati:Jido - tions in the .pre8eilce of a water-containing 
benZoyl) - pyridine( of foimula n are-- those hydroxylic solvent. •'·· ... · . .. -
in which X represents a chlorine atom. &,... 2. A process according to claim 1 wherein 

SO amples · of. -(2 . - haloacetari:iido .;. benzoyl)- a (2 - chloroacetamido - benzoyl) ,... pyridine 
pyridines of formula II are 2, .. · [2 - (2- • or (2 - bromoacetamido - benzoyl) - pyridine 
chlciro ,... acd:alnido) .,. 5 ;.. bromo ',.;. benzoyl ]- starting material: of fortnula II is employed. 
pyridine as: . well: as -the c_orresponding 2- 3. A process aecordll:tg to claim. 2, where-
bromo Qlid 2-iodo: compounds~ in a (2 .;. chloroacetamido ·- benzoyl) - pyri-

The benzodi~in-2-0nes .of formula I dine starting material of formula II is em-
hereinbefore possess· valuable therapei.Jtic pro- · · ployed. - · 

SS 

perties; for example, sedative, mtiscle relaxant 4. A process according to claim 3, where­
and anticonvulsant properties. A· preferred in 2 - [2 - (2 - chloro - aeet:amido) - 5-
benzodiazepili ,_ 2 - one of formula l is bromo - benzoyl] - PYrldine is used as the 

60 7 "' brom6 :_ -5,,.. [pyridyl - (2)] :.. 2_,3 - di- starting :qiatetjal. - _ . · · : 
hydro - lB -- 1;4 - benzodi8zepin ... -:2 ,;; ·one. 5.- A process according to any one of 

The following Example illustrateS the> claims -1 to 4 inclusive;· wherein ·the weak 
invention: ' -· - · - acidic conditions ·are .. prov:ided<by. ~~ 

Example . out the reaction in the presence:.·'- of . an 
A mixture of 10.0 g of 2.,;. [Z .. (2 - chloro- organic acid -or a strong inorganic-Cacldi' ,- ·· . 65 

II 

100-

105 

110 
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According to a further embodiment of the acetamido) - 5 - bromo - benzoyl] - pyndine, ·-;.i. 

present process, the hexamethylenetetramine 8.1 g of hexamethylenetetramine, 12.75 ml ·· · 
can be formed in situ from formaldehyde and of 2-N aqueous hydrochloric acid, 55 ml of - ' 
ammonia. Thus, for example, a mixture of a methanol and 5.2 ml of water was heated . 

5 (2 - haloacetamido - benzoyl) - pyridine of ---under reflux for 7 hours. The mixture ·.70 
formula II and a hydroxylic solvent can first was then cooled and stirred at 0°C for 1 
be prepared, the calculated amount of form- hour. The resulting crystals were filtered off -( 
aldehyde and ammonia can be introduced into and washed with 20 ml of aqueous methanol. · . · •' 
the mixture and then hydrochloric acid can After drying in· fJacuo at 60°C, 7.15 g (80% 

10 be added thereto. of theory) of pure crystalline 7 - bromo - 5- .75 
The desired benzodiazepj1L-. -~ - ones of [pyridyl - (2)] - 2,3 - dihydro - 1H - 1,4-

formula I htirf'inhP.(nT"' ~ · •ted from benzodiazepin - 2 - one of melting point 
the reaction mixture m Ci'}':.·- ~with 249°-251°C was obtained. Thin-layer 
a high degree of purity in a simp1e -manner chromatographic analysis of the - mother 

15 by merely cooling the reaction ·mixture. liquors indicated the presence of a further 80 
Further, they are obtained in a remarkably 3-4% of the desired product. 
increased yield compared with the well-
known process of treating a (2 - haloacet­
amido - benzoyl) - pyridine with ammonia. 

... · 20 The (2 - haloacetamido - benzoyl) - pyri-
dine starting materials of formula n herein­
before can be prepared by reacting_ an appro­
priately substituted (2:7:: ... amino -' benzoyl)­
pyridine with an appropriate haloacetyl halide 

25 such as chloroacetyl chloride or bromoacetyl 
bromide. 
~ The (2 - iodoaeetamido - benzoyl) - pyri­

cfi. •e starting materials of formula Il can 
als\.. bt.-:.}>repared by reacting a (2 - chloro-

30 acetamido - benzoyl) - · pyridine or (2-
bromoacetamido - benzoyl) - pyridine of 
formula II, preferably a (2 - chloroacetamido­
benzoyl)-pyridine, with an equivalent amount 
of an alkali metal iodide or alkaline earth 

35 metal iodide (e.g. sodium iodide, potassium 
iodide and ~\like). Alte~tively, the re­
action betw · a (2 - hloroacetamido­
benzoyl) - p .tine of form ·a II and hexa­
methylenetetrill lne can be ca):ried out in the 

40 presence of mi :0r amounts of an alkali metal 
iodide or ~ -ine earth metal iodide (e.g. 
sodium iodide~\ 'ltassium iodide and tb"' like) 
whereby a (2 \ iodoacetamido - betawyl} 
pyridine is pre ·red in situ and then re-

45 acts w. 'th the he m.ethylene~e to form 
a benz; diazepin.:.. :one of ft .. mula I. 

The preferred (2 - haloacetamido -
benzoyl) - pyridines of formula II are those 
in which X represents a chlorine atom. Bx-

50 amples of (2 - haloacetamido - benzoyl)­
pyridines of formula II are 2 - (2 - (2-
chloro - acetamido) - 5 - bromo - benzoylJ­
pyridine as well as the corresponding 2-
bromo and 2-iodo compounds. 

SS The benzodi~':'in-2-ones of formula I 
hereinbefore possess valuable therapeutic pro­
perties; for example, sedative, muscle relaxant 
and anticonwlsant properties. A preferred 
benzodiazepin - 2 - one of formula I is 

60 7 - bromo - 5 - [pyridyl - (2)1 - 2,3 - di­
hydro - lH - 1,4 - benzodiazepin - 2 - one. 

The following Example illustrates the 
invention: 

Example 
65 A mixture of 10.0 g of 2 - [2 • (2 - chloro-

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

diazepin - 2 - ones of the general formula 
:a 

l~l(J-c(° 
1~<:~2 

·6 
(I) 

85 

wherein R represents a hydrogen atom or a 
methyl group and R1 represents a hydrogen, 
chlorine, bromine or iodine atom, which pro- -
cess comprises reacting a (2-haloacetamido-
benzoyl)-pyridine of the general formula 90 

lt 

l~o 

r~o 'm~x cm 

wherein R and R1 have the significance given 
earlier in this claim and X stands for a 
chlorine, bromine or iodine atom,, with hexa­
methylene tetramine under weak acidic condi- 95 
tions in the presence of a water-containing 
hydroxylic solvent. 

2. A process according to claim 1 wherein 
a (2 - chloroacetamido - benzoyl) - pyridine 
or (2 - bromoacetamido - benzoyl) - pyridine 100-
starting material of formula II is employed. 

3. A process according to claim 2, where­
in a (2 - chloroacetamido ·- benzoyl) - pyri­
dine starting material of formula II is em-
ployed. - 105 

4. A process according to claim 3, where­
in 2 - (2 - (2 - chloro - acetamido) - 5-
bromo - benzoyl] - pyridine is used as the 
starting material. · 

5. A process according to any one of 110 
claims 1 to 4 inclusive, wherein the weak 
acidic conditions are provided by carrying 
out the reaction in the presence of an 
organic acid or a strong inorganic acid. 

.. 

. ··~·~:·-· .. ··~~!':I•· 
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-....._,, 6. A process according to cl.aim 5, where- 15. A process according to claim 14, 
bi a strong inorganic acid is used. wherein said acid addition salt is the hydro-

7. A process according to claim 6, where- chloride. 
in said strong inorganic acid is hydrochloric 16. A process according to cl.aim 15, 

5 acid. wherein there are ~ per mol of a (2- 35 
8. A process according to ariy one of haloacetamido - benzoyl) - pyridine starting 

,claims 1 to 7 inclusive wherein the water- materi~ 1 to 1.5 moles of hexamethylene­
~ontaining hydroxylic solvent is an aqueous tetramine and from 0.5 to 1.0 mol of hexa-

alkanol. · methylene . t~_r!UJline hydrochloride. 
10 9. A process according to claim 8, where- 17. A proce8s- according _to any one of 40 

in an aqueous lower alkanol is used. claims 1 to 16 inclusive, wherein the hexa-
10. A process according to claim 9, where- methylene tP"" · · :~ fotjn~ in situ from 

in said aqueous lower alkanol is aqueous formaldeb.y/ .u~ 
methanol_ or aqueous ethanol. 18. · A ~s according •· to claim 1, 

15 11. A process according to any one of .substantially as hereinbefore described with 45 
claims 1 to 10 inclusive, wherein the propor- reference to the foregoing Example. 
tion of water present in the water-containing 19. Benzodiazepin - 2 - ones of formula I 
hydroxylic solvent is that w)J.ich ensures a in claim 1, when manufactured by the pro­
homogeneous reaction mixture under reflux cess claimed in any one of claims 1 to 18 

20 conditions. inclusive. 
12. A process according to any one of 

claims 1 to 11 inclusive, wherein the reaction . 
is carried out at an elevated_ temperature. 
' 13. A process according to claim 12, 

25 wherein the reaction is carried out at the 
reflux temperature of the reaction mixture. 

14. A process according to any one of 
claims 1 to 13 inclusive, wherein part of 
the hexamethylenetetramine is used in the 

30 form of an acid addition salt thereof. 

For the Applicant$: 
CARPMABLS & RANSFORD, 

Chartered PitCiit: Agents, 
43 Bloomsbury Square, 

London, WClA 2RA. 

Reference has been directed in pursuanc:e / 
of section 9, subsection (1) of the ~tent; 
Act 1949, to patent No. 948,888. . 
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wnich copies may be obtained. 
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