Index at- acceptance:
Int. CL:—C 07'd.53/06.

10. P

15.

25

30

1,082, 164

 carbon: ‘atoms and’ wherein

PATENT SPECIFICATION

No. 39728/65.

Applicatien made In United States of Americ
Application made in United States of America,
Complete Specification Published: Sept. 6; 1967, -
© Crown Copyright 1967..

NO DRAWINGS : L

1082164

Date of Application and filing: _Compl_e_e_e:-Sp_edﬁcnﬂ_om Sept. 17, 1965,

—_€2.CIF242, 1F2C4, TF2CT, 1F2D3)

‘COMPLETE SPECIFICATION

A Pr.eieess- fox-the Manufacture of Benzdiaz[1,4]epine

Derivatives.

We, F. Horpmawn-La RocHE & Co..
Aktiengesellschaft, a Swiss. Company,, of

124—184 Grenzacherstrasse, Basle, Switzer-
land, do hereby declare. the invention, for
which we pray that a patent may ‘e 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
orocess for the manufacture of benzdiaz-
[1,47epine: derivatives. :

The benzdiaz[1,4lepine derivaives obtained

by carrying out the process of the present
invention are compounds of the general for-
e -
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wherein R® represents & halogen- atom or the

_ trifluotomethyl, nitro or cyano group or an

" alkyl, alkogy or alkylthio group ocontaining

from one ¢o seven -carbon atoms, R? repre-
sents a halogen: atom, R® represents- an atkyl
group ~ coptaining ffom one to- six: -carbon
atoms and: R* represents: an alkyl group con-
taining from: one to:seven carbon atoms OF an:
alkenyl: group containing from two to seven
' ' herein the-broken lines:
denote: that: the substituents attached: thereby
are optiosali - - ' -

~ One interesting class of derivative obtained
by carrying out the present process comprises

[Price 4s. 6d.)

. npitro group or aw -alkyl

those con . of formula: I: hereinbefore in
which R* {when present) represents a halo-
gen atom or the nitro, ttifluoromethyl. or
cyano group or an alkyl thio group contain-
ing from one to seven carbon atoms, B® is
absent and R* (when present) represents an

alkyl. group -coptaining from olle to seven:.

carbon. atoms. An especially: interesting’ com-
-pound within- the foregoing class is 7-
chloro - 2 — methylamino.- 5 - phenyl - 3H -
benzdiaz{1,4lepine 4 - oxide.

According to the invention, the compounds
of formmla I hereinbefore are manufactured
by reacting 2 quinazoline derivative of the

general. formula

W N c'}—fﬁ 3
AN or R ]
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(wherein B, RS, B® and the broken tines
have the significance’ given: earlier and X'

and
ammonia, an- alkyl amine containing from: one

to. seven carbon atoms Or an alkenyl ‘amine

containing: from two to. seven carben atoms.
The quinazoline derivatives of formula II

hereinbefore in which R* (when present) repre-

ents a halogen atomi or the trifivoromethyl or

before defined and R® is absent are claimed
per se in the specification of our copending

X2 each represent a halogen atom) with:

as herein- -

a(No.490193)onSept. 29, 1964.
(No. 415793) on Dec. 3, 1964.

35

45

50

55:



1,082, 164- ¢

10

15

20

25

30

35

45

50

55

60 -

application for Letters Patent No. 14884/65 :
. (now serial no:
" tained actording to the process described and

-1082163) and may be ob-
claimed therein.

The reaction of a quinazoline derivative -

of formula II hereinbefore with ammonia, an

alkyl amine containing fronr one to seven car-
bon atoms or an alkenyl dmine containing
from two to seven carbon atoms can be’ -
carried out by using one of the reactants (i.e.

liquid ammonia or a liquid amine) as a sol-

vent. In this _case, the reaction is carried out’

by simply mixing the reactants. The reaction

begins immediately upon mixing the react-’

ants and is normnally completed in about 3
t0 4 hours. Alternatively, the reaction can be

carried out in an inert orgamic solvent such.

as an alkanol containing up to seven carbon

atoms {(e.g. methanol, ethanol or propanol),
ethers, dioxan, neuahydrofuran or a hydro-

carbon (e.g. benzene or toluene). When a sol-
vent is used, the reaction can be carried out
by first forming a suspension of the quina-
zoline derivative in the solvent and treating
the suspension with gaseous ammonia or
amine. The suspension of the quinazoline dexi-
vative is formed by simply stirring a mixture
of the quinazoline derivative and the solvent.

Alternatively, ammonia or 4n appropriate -
amine can be dissolved: in 2 suitable solvent

and the quinazoline derivative added to ‘said

solution. The reactants can be used in any

molar ratio, but it has been found prefer-

able to use at least about 3 meol of ammonid

or the amine per mol of the quinazoline. deri-

vative. The reaction of the quinazoline deri--

vative with ammonia or the amine can be
carried out at the boiling temperature of
ammonia or the amine, at room temperature
or at a temperature above or below room
temperature. A preferred ture range
is between ca —70°C and 80°C. One interest-
ing aspect of the process comprises reacting
a quinazoline derivative of formula II in
which R® (when present) represenits a halo-
gen atom or the trifluoromethyl, nitro or
cyano group or an alkylthio group containing
from one to seven carbon atoms and R® is
absent with ammonia or an alkyl amine con-
taining from one to sevén carbon atoms, An
especially interesting -aspect of
comprises reacting 6 -
methyl - 4 - phenyl - 1,2 - dihydro - quinazo-
line 3 - oxide with methyl amine. - :

According to a variant process. prowdéd by -
the invéntion, the compounds of formula I -
hereinbefore are manufactured by treating. a .

quinazoline detivative of formula IIherein-

before in an inert organic solvent with 1.
mol of a non-nucleophilic strong base: to glve-

'Y «mpound of the formula

the process
chloro - 2 - dichloro- .

I

‘wherein R, R?, R3, X‘ and the broken lines

have the s1gmﬁcance given earlier, and react-
ing this compound with ammonia, 2n -alkyl
amine containing from one to seven carbon
atoms or an alkenyl amine contammg from
two to ‘seven ‘carbon atoms.

- The compounds of formula III hereinbefore
in which R' (when present) represents a halo~
gen atom or an alkyl group containing up to
seven carbon atoms are cliimed per sa in
the ‘specification of our Letters Patent No.
864,825. The compounds of formula III
herembefore in. which ‘R* is absent and R'
is present and represents the irifluoromethyl

group are claimed per se in the specification

of our Letters Patent No. 972,970.

The treatment of a qumazolme derivative
of formula II hereinbefore to give a compound
of formula III is carried out in.an inert

organic solvent using 1 mol of a non-nucleo- -

philic strong base. It will be appreciated that

the term “non-nucleophilic” as used in this,

specification in relation to strong bases in-
chides strong bases which are so weakly
nucleophilic" as to be substantially non-
nucleophilic. Examples of suitable non-nucleo-
philic strong bases are alkali-metal gertiary
alcoholates (preferably alkyl alcoholates _con-
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taining up to seven carbon atoms “$uch ‘as

sodium: or potassium ferf-butoxide or sodmm
or potassium fert-amylate), alkali-metal
hydrides {(e.g. sodium hydride), alkali-metal

triphenyl methides (e.g. sodium triphenyl -
methide) or alkali-metal di(hydrocarbyl)
amides such as dialkyl amides (e.g. sodium

95

diethyl amide). Examples of suitabile _jnert . -

organic solvents which can be used are ethers,

,;.B’ 00

dioxan, tetrahydro-furan .or a hyd:
such'as benzene or toluene. - A

The treatment can be oamed ou

temperature or 4t a temperature above or
It is persfermd,
howeyer, to .carry. .out t‘he treatment at.a -
temperature between ca —30° and +30°C. .

below -roomi temperature..

105

The reaction’ of a compound. of formula 1T .

with ammonia or an alkyl or alkenyl.amine as:-
- herembefoxe defined to give a compound: of -
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formula I can be- camed out accordmg to
known methods. :

Orne interesting aspect of the variant pro-

cess aforesaid comprises treating 6 - chlero -
2 - dichloromethyl - 4 - phenyl - 1,2 -

dihydro --qumazohne 3 - oxide in an inert

organic solvent with 1 mol of potassiumi ert- -

butoxide and reacting the resulting 6 - chloro -

2 - chloromethyl - 4 - ‘phenyl - qumazolme'

3 - oxide with methyl amine.

It has been found in accordance with the
present invention that the | and variant

ible to readily manufacture the compounds of
dormula I hereinbefore from low-cost, readily
available starting materials using easily pre-
pared, non-corrosive and non-xmtaung react-
ants.

Those compounds of formula I in which
R! (when present) represents a halogen atom
or an alkyl group containing up to seven
carbon atoms and the second step of the afore-
said variant process leading thereto are
claimed in the specification of our Letters

Patent No, 864824. Those compounds of
formmla I in which R®-is absent, R® is

present and represents g trifluoromethyl group
and R*. (when- present) represents an -alkyl
group containing from one to seven carbon
atoms and the second step of the -aforesaid

variant process leading thereto are claimed in -

the specification of our Letters Patent No.
972,969. Those compounds of formula I in
which R! is present and represents the nitro
group, R® is absent and R* (when present)

represents an alkyl group containing not miore

than three carbon atoms and the second step
of the aforesaid variant process leading there-
to are claimed in- the specification of our
Letters Patent No. 986,903,

The- following Example illustrates the pro-

* cess and variant process prowded by the in-

ventlon

ExAMPLE

A) The process: '

i) A ‘solution of 34 g (10 mmol) of 6-
chloro -2 - dlchloromethyl 4 - phenyl - 1,2 -
dihydro - quinazofine 3 - oxide [prepared as
described in- the specification of .our copend-
ing application for Letters. Patent No.

- 14884 /65 :(now Serial 'No. 1082163)] in 100

ml of liquid methyl amine was stirred under a
dry ice condenser for 2.5 hours. The methyl
amine was then allowed to evaporate slowly
overnight and the residue was dissolved in
200 mt of methylene chloride. The solution
was washed with a mixture of 50 mi of 10%
sodium carbonate solution and 50 ml of ice
and dried over sodium sulphate. The solvent
was removed in vacuo to give a yellow oil
from which, on addition of ether, there was
obtained 7 - chloro - 2 - methylamino - 5 -
phenyl - 3H - benzdiaz]1 4]epme 4 - oxide of

meltmg point 220°—230°C (smtenng at
190°C).

Recrystalhzauon from--caz 15 ml of ethanol

gave pure material of melting point 236°—
241°C. :

i) Gaseous methyl amine was bubbled for
5 hours into a suspension of 10 g (29 mmol)
of 6 - chloro - 2 - dichloromethyl - 4 -
phenyl - 1,2 - dihydro - quinazoline 3 ~ oxide

- in 250 ml of methanol; the heat of reaction

caused the methanol to reflux. The clear solu-
tion. which formed was allowed to stand at

room temperature for 11 hours and then con-.
centrated in vacwo.. The- residue was parti-

tioned between 250 ml of methylene chioride
and 250 ml of 109% sodium carbonate solu-
tion. The methylene chloride phase was dned
aver sodium - sulphate ‘and concentrated in
oacye to give 119 g

3H - benzdiazf1,4]epine 4 - oxide. Recrystal-
lization from ethanol gave pure material of
melting point 236°—236.5°C.

B) The variant process:

448 g (40 mmol) of potassium zert-but-
oxide were added to a solution of 13.6 g
40 mmol) of 6 - chloro - 2 - dichloromethyl -
4 - phenyl - 1,2 ~ dihydro - quinazoline 3 -
oxide in 500 ml of dry tetrahydro-furan
cooled in a bath of (dry.ice)/acetone. The
mixture was removed fromu the cooling bath,
allowed to stand overnight at room: tempera-

ture and then filtered through kieselguhr. The

filtrate was concentrated in wacuo to give =

yellow oil which was dissolved in methylene

chloride, washed thrée times with water and

then with brine, dried over sodium sulphate
and filtered through alumina. The filtrate was

concentrated . in. vacuo and. the residue was
crystallised from ether dnd then from cyclo-
hexane to give 6 - chloro - 2 - chloromethyl -

4 - phenyl - quinazoline 3 - oxide of melt- -

ing point 109°—112°C,

The resulting 6 - chloro - 2 - chioromethyl -
quinazoline 3 - oxide was treated

4 - phenyl -
in known manner with methyl amine to yield

7 - chloro - 2 - methylamino - 5 - phenyl - .

-alkyly,
alkenyl, alkoxy and alkylt}no groups referred -
ion and in the.

3H - benzdiaz[1,4]epine 4 - oxide.
It will be appreciated . that the

to in the foregoing descri
claimg appended hereto include both straight-
chain and branched-chain groups (e. g. methyl,
ethyl, isopropyl and allyl). Similarly it will be
appreciated the term ‘halogen’ means fluorine,

. chlorine, bromine and iodine and that where

more than one halogen atom is present in any
particular compound they can be the same
or different halogen atoms. Chlorine or bro-
mine are the preferred halogen values of X%,
X? and R' and fluorine or chloride are the
preferred halogen values for R2.

of an orange solid -
which was treated with ether to give 7 -
chioro - 2 - methylamino - 5 - phenyl -

65

70
75
80

85

0
95
100
105
110
s
120

125



-

1 082,164

WHAT WE CLAIM IS:—
1) A process for the manufacture of com-
pounds of. the general formula :

s wherem R1 represents 2 halogen at . Or fhe
trifluoromethyl, nitro’ or_cyano group:. or an

alkyl, alkoxy -or- alkylthio group containing !
from:one to seven: carbon atoms, R* represents:

- © a’halogen atom, R* représents an alkyl’ group

10

15
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containing: frons -one to-six carbon atoms and

R* represents an alkyl group:containing fromr

one to seven carbon. atoms or an alkenyl group-
. containing from two to sevén carbon atoms.
and wherein ‘the broken' lines denote that the'

substituents attached thereby are optional,
which process comprises reacting a -quinagzo-
line derivative of the general 'formula,
xl
3
R
/\“/ \L/G\_[l; or ¥’
1 &
g NS
Rl S/ l/ 0

./\ :
R
\/ .

s whermn R1 RS, R” and the broken lmes havef
. the
and X' and X* each represent a halogen, atom,.
with’ ammoniz; an alkyl amine containing

cance given" earlier in this claim

from ofie {0 seven carbon atorns or an alkenyl
amine. conmmmg from tWo o seven’. carbon

atoms, _
" 2) A'process as st forﬂ: inl.claim 1, where-'_
in a’ quinazoline derivative of the second’
- formula given in that claim'in which R* (when'

present) represents a halogen atom or the tri-

. fluoromethyl, nitro or - cyano group or  an’
 alkylthio group- containing from one to seven
carbon atoms -and: R’ is- absent is :re-acted vnth

\’n

ammonia.or an alkyl amine contammg from
one to seven carbon atoms. . -
.3)Apmcessassetforthmcla1m2,

_ wherein 6 - chloro - 2. - dichloromethyl..--.
T4 - phenyl -.1,2, - dihydro .~ qmnazohne :

3. - oxide is reacted with methyi. amine,
4)Avanantpmcasfm'ﬂ1emanufacumof

L thecomppunds of : the, ﬁrstformwﬂw-gwen in.

claim ‘1, which comprises’ treating g quinazo~:

in that claim in en inert organic solvent with
1 mol of a non-nucleophilic- strong . base to
ngeacompoundofﬂnefbrmula o

ks

. 3 .
/\/H\/(’H [H. or R’ ]
l

s wherem R1 R, R“ Xt and the broken lines,
have -the mgmﬁoance given in' claim 1, and:

.reactmg his. - compound - with ammoma; an

alkyl ‘amine containing fromr one to- seven:

carbon atoms or' an -alkenyl -amine cemanmng

from two to seven carbon ‘atoms. - -
5)Aproeessassetforthmelam4,

~ wherein’ 6 - chloro-- 2 - d:chioremethyl e

4 - phenyl 1,2 - . dihydro ~ quinazoline: 3 ~
oxide is tr&led in ‘an inert organic solvent

with: 1 mol of potassium fert-butoxide and:-
the resulting 6 - chloro - 2 - chloromethyl -

4 - phenyl - qmnazolme 3.- ox1de ig: reacted
with methyl amine;
6)Apmcessassetford1mclam11 or-in

claim 4, substaritially ag c_lescn-bed mﬂa refers_

ence to the Example; -

D Compounds - of - the' first © fornmh"gavm | -

in claimy 1, when nianufactured by a

as claimed in any one of the prewd;ln c‘lnims :
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for F Hoffmann-La. Roche &~Go,. -

- Aktiengeselischaft, -

Publuhed at The Patent omu. 25, Southmpton Bu.lldlnﬂ. I’.ondon, WuC.Z, irml \\'llich miw_mr be MM




