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(X>MPLETE SPECIFICATION· 

A Pr.ecen fur.·the:Manufectur-e·of B~diazft,4.]epine 
Derivatives 

We, F. HOF:FMANN-LA. Ro.~. &. Co., 

Aktiengesellschaft, a Swiss Company, . of 

124-184- Grenzacherstrasse, Basle, Switzer­

land; do hereby declare the invention,. for 

5 wliith we pray that a pa.tent may 'be, ~ted 

to us, .. 11Dd- the -method lby whim it is to be 

perf~ to be_ particul:ady descr,l"bed. in 

and by the. following statement.:- ' 

The~ invention is concerned with a 

10. proces8 for the manufacture of lbenzdia!Z­

[l,4Jepine: derivatives. 
The benzdia.z[l,4)epine- derlvaives obtained: 

by carrying out the .proeess of the· present 

invention ·:are compounds of the- general for-

15. mula 

.r 
. ':. ·, . . ~ 

whet,'cln "Jt1_ represents a halog~n · at!)ln or- the 

.. :trifl~~hyl, nitro ·or cyano group o,: an 

·- - alkyl; alko:ty or alky1thio group containing 

~ from one ;to seven -camon a.toms, R,1 repre­

sents a .heJ:egen, atom, Rs represents an alltyl 

gr~ ~aining from one- to· ·u_,cafbon 

at&lile ana:0·R" represents· an· alkyl groo.p eon-­

tainll:ig. frem one to-, seven, ·carbon: atoms .Qt, an· 

25 aJkenyl groap containing from two to seven 

ca:rhon·· 'atoms and· Wherein the·· broken lines· 

denote that· the substltuents attached: thereby 

e.l'C- ~;. -
_ One interesting class of derivative obtained 

30 by oorrying out the present process comprises 

[Price 4s. 64.] 

-· - -, 

those compt>Unds: of formula l herein:before in 

which :W (when present) represents. a halo­

gen atom or the nitro, tiifluoromethyl _ or 

cy.ano group or an alkyl .tbio group contain-

ing tfmm. one to seven carbon atoms, Rs is 35 

absent and: R'· (when present) represents an 

alkyt group ·cqptaining from one to sev.en. 

carbon :a.toms. An especially.· interesting com­

·pound· w.ithin the foregoing class is 1~ 

chloro - 2 - met:hylamino:..: 5 - phenyl - 3H - 40 

benzdia~l,4]epine 4 - oxide. 
~o.rding oto the invention, the compounds 

of. form.ula I hereinbefon:: are manufactured 

by reacting a. quinazoline deriva.tiv.e of. the 

gener.M: formula 45 

n 
(wherein· R1; R2

, R.3 and the broken lines 

ha.Ve the significance: given: earlier and' X1 

and X2 each represent a halogen -atom) with, 

ammonia, :ao· alkyl amine. containing from one 50 -

to seven carbon aroms or an· alkenyl amine 

containing· from tW'O to seven carbon atoms. 

'Fhe quinazoline derivatives of formulai II 

hereinbefore in whicl1 R1 (when present) repre-

ents a halogen a.tollll or· the trifluoromethyl or 55, 

nitro group or an alkyl. group as herein­

before defined and R2 is absent are claimed 

per se in the specification ,of our copending 



,,,,. -·----. ----~--.--

5 

1,082,164-

application for Letters Patent No. 14884/65 
. (now serial no: 1082163) and may be ob­
- ta:ined · aetording to the process described and 

c1allned therein. The 'reaCtiori· -of- a ·qi.tinazol:i:ile derivative 
of formula II hereinibefore with ammonia, ·an 
alkyl amine containing from. one to seven car­
bon: a.toms or an !a!lkenyl amine cOiitaining' 
from two to seven carbon atom& can be 

t_l 
I ·- -· ~· --

/"'-/~'/CH;[H O:t" R ] ·,,, 
I I : I • 

R
1/\.,/'-.;'N°"'O, 

I . . ,,,,., 
10 carried out by using one ·of·tbe reactmts (i.e. 

liqtiid ammonia or :ai liquid amine) as a sol­
vent. In this case, the reaction is oamed out· 
by simply mixing the react-ants. The reaction 

j --f-R2 .,,/. 
, III 

begins immediately :upon mixing the react~. wherein R1, R2, -Rs, X1 and :the !broken -lines 
15 ants and is norml!llly completed in about 3 :have the significance given earlier, and !l"t.'act-

to 4 houxs. Alternatively, the reaction can be ing this compound w-ith amttlonia, :an. ulkyl 6S 
carried out in an inert organic solvent such amine containing from one to seven ca:r.bon 
as an alkanol containing up .to seven carbOll .. atoms or an alkenyl amine containin-g from 
atoms (e.g. methanol, ethanol or propanol),· two to seven .carbon :atoms. 

20 ethers, dioxan, :tetrahydri>furan or a h~ _ The.compounds of !formula III hereinb.......fore 
carbon (e.g. benzene or toluene). When a sol- · in which R1 .(when. pre&elllt) represents. a halo.- 70 
vent is used, the reaction can. be carried out 
by first furming a suspension -0f the quina- gen atom or an allcyl group containing up to 
zoline -derivative in the solvent and: treating seven ca.tbOn- atoms are claimed J1er se. in 

25 the suspension with gaseous ammonia . or the specification -of 0ur Letters Patent No. 
864,825. The aompoulids of fonnula. III 

amine. The suspension of the quin.a.zoline deri- herein-before in which R' is absent and R1 75 
vative is formed by simply stirring a mixture is present and .J.'epresents· the triftUoro.methyl 
of the quiruizoline d~vat:ive and- the solv~nt~ group are clai:IIle;d per se . in the specification 
Alternatively, ammonte. or :an. appropnate - f L' · n... Ni 

30 amine can be dissolved: in a suitable solvent 0 · our ettetB .ell-tent 0 · 972,970. · 
and the quinazoline derivative added to said The treat:ment of a quinaioline derivative 
solution. The reactants . can be -used in any· of formula II hereinbefore to give a compound 80 
molal' -mtio, but it bas been found. prefer- of formula III :is carried out in an inert 
able to use at least about 3 mol of ammonia organic solvent using l mol of a n~nucleo-

35 or the amine ,per mol of the quinazoline. deri~ pbilic strong base. It will ·be appreciated that 
vative. The reaction of the quinazoline deri- the term "non-nucleophific" as _ u8ed in · this . 
vative with :ammonia or the amine can be specification in relation to strong bases in~·· 85 · 
carried out at the boiling temperature of eludes strong bases which are S<> weakly 
ammonia or the amine, a:t :room ·temperature nucleophilic ' as to be substantially non-

40 or at a temperature above or below room nucleophilic. Examples of suitable non-nucleo­
temperature. A preferred temperature range philic strong bases are alkali-metal __ ,lertiary 
is -between CaJ - 70°c and so0 c. One interest- alcoholates (preferably alky~ ;alcoholates con- 90 
:ing aspect of the process comprises reacting taining up to seven carbon atoms ··such. "as 
a quinazoline derivative of fonnula II in sodium or potassium tert'"'.butoxide or sOdium 

45 which R1 (when present) represents a halo- or potassium tert-amylate), alkali~a.1 
gen atom or the trifiuoromethyl, nitro or hydrides (e.g. sodium hydride), alkali"'.~tal . 
cyano group or an alkylthio group containing triphenyl methides (e.g. sodium tripliC-nyl . 9'5 
from one to seven carbon atoms and R3 is methide) or alkali-metal di(hydrocarbyl) 
:absent with ammonia or an alkyl amine con- amides such as dialkyl" :amides (e.g. !!_Owum 

50 taining from one to seven carbon atoms. An diethyl «mide). Examples of suita!lJe .jµert " 
especially interesting . aspect of the process" organic. solventS which can be used . ar¢' em~; - . -
comprises reacting 6 - chloro - 2 - dichloro-, dioxan~ :tetrahyW.-0-furan . 6r a' ltY~~_;f.00 . 
methyl - 4 - phenyl - 1,2 - dihydro _ quinazo- such as bellzen_e or . toluene. . ::: . · --: - _/ 
line 3 - oxide with methyl aril.ine. - . -. the :trea~t can be carried c>u6tt: ;rc)Onl> 

55 According to a variant iproc_ess. provided by , temperature or· :at a temPera.~re ~il9ve -:Qr-_· 
the -invention:, the cmnpounds of formulai I · bel<>W rQOpll te~ture· . It - i& pre!{erred., ; 
hereinbefore are manufactured by ~eating_ a howey-er, tQ -carry_ out rhe .. ~nnenf ~1:-,·6. .,105 
qU:inazoline derivative of fonnula II, herein- tcmJperature ·between cai ...... 30° and + 30()C . 
!before in an- inert organic solvent with l Tile reaction of a 'COmpound of forfiiUJ.a; III , _ 

60 mol of a non-nucleophilic strong base to give with ~onia. r,r an alkyl or ~enyl :~ ~S' 
a., compound of the formula hereinbefore defined to give a COlllP9t:lrn:l: of 

' :. -~ 
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formula I can be · carried out according to 
known methods. 

Orie interesting aspect of the variant pri>­
cess aforesaid comprises treating 6 - chforo - · 

S 2 ,.; d.ichli>n:methyl - 4 - phenyl - . 1,2 - . 
dihydro - quinazoline · 3 - oxide fu an inert 
organioe solvent with 1 mol of potll$ilimi tert­
b\Jtoxide and reacting ·the :resulting:6 - chloro -
2 - chloromethyl - 4 - phenyl - quinazoline · 

10 3 - oxide with methyl amine. 
It has been found in: accordance with the 

present invention :that the process and variant 
· · iprocess desch"bed hereinbefure Dia.kc · it pos8- ·· 

ible to readily manufacture the compounds of 
15 formula I hereinbefore from fow-cost, readily 

available starting materials using easily pre­
pared, non-corrosive and non-irrita:ting react­
ants. 

Those comipOunds of formula I in which 
20 R1 {when present) rep.resents a halogen atom 

or an alkyl group containing up to seven: 
carbon ~toms 'llnd the second step of :the afore­
said variant process leading thereto are 
claimed in the specification of our Letters 

25 Patent No. 864824. Those c~nds of 
formula I in which R2 ·is 'absent, R3 is 
present :and represents a trifluoromethyl group 
and R'. (wh,en present) represents an alkyl 
group containing from one to· seven carbon 

30 atoms end the second step of the aforesaid 
variant Process leading thereto ~.claimed in · 
the 51'CCification of our Letters. Patent No. 
972,969. Those compounds of formula I in 
which R1 is· present 'llnd represents the nitro 

35 group; R3 is absent and R4 (when present) 
rep~m an alkyl group containing not more 
:than three oearbon atoms al)d the second step 
of th.e aforesaid variant process leading there­
to ... ~ cl.aimed · in the;: specification of our 

40 Letters Patent No. 986,903. . 
The followirtg Example illustrates the. pro­

. · cess_~d yariant process provided· 'by :the in-
ventil)]l:: . · 

melting point 220°-230°C (sintering at 
190°C). 65 

Recrystallization from -Ca 15 rill of ethanol . 
gave pure material of melting point 236°.,...-
2410C. 

-ii) Gaseous methyl amine was bubbled for 
5 hours into a suspension of 10 g (29 mmol) 70 
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 75 
room temperature for 11 hours and then con- . 
centrated in vaitio. The residue wa~ parti­
tioned between 250 ml of methylene chloride 
and 250 ml of 1()% .sodium carbonate Solu-
tion; The methylene ~hloride phase was dried 80 
over -sodium· sulphate and concentrated. in 
'ZMICUO to give 11.9 .g of -an orange solid· 
which was treated with ether to give 7 -
chloro - 2 - methylamino - 5 - phenyl -
3H - benzdiaz{l,4]epine 4 - oxide. Recrysta.1- 85 
liza.tion from ethanol gave pure materi'lll of 
melting point 236°-236.5°C. 

B) The variant process: 
4..48 g { 40 nunol) of potassium tert-but­

oxide were added to a solution: of 13.6 g 90 
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 from the cooling bath, 95 
allowed to stand ovem·ight at room tempera-

. rure and then filtered through kieselguhr. The 
filtrate was concentrated in vacuo to give a: 
yellow oil which was diSSC>lved in methylene · 
chloride, washed three times with water and 100 
then with 'brine, dried over · sodirim sulphate· . 
and. filtered through aJ.umina~ The filtrate was 
concentrated in vacuo and. tlle residue was 
crystallised .from ether 8.nd · then· from cy<:lo- . 
hexane to give 6 - chloro ".' 2 - chloromethyl - 105 
4 - phenyl - quinazoline 3 - oxide of melt- . 

EXAMPLE ing point 109o.:_112°c. 
45 A) The Proc~; · . The .resulting 6 - chloro - 2 - chloromethyl - · 

i) A solution: of 3.4 g {10 mmol) of 6- 4 - phen.yl "'.' quinazoline 3 - oxide was treated 
chforo - ~ - ·gicl.µoromethyl - 4 •-phenyl - 1,2 - in known manner with methyl a~me to yield 110 
dihydro .:: qu~line 3 - oxide [prepared as 7 - chloro - 2 - methylamino - • 5 - phenyl - . 
~escrib,ed:..,.in· .t~e specifica:tfon of our copend- 3H - 'benzdiaz[1,4]epine 4 - oxide. 

50 mg application: for Letters. Patent No. It will be appreciated . that the alkyl, 
· 14884/65 '(now: Serial No. 1082163)] in 100 alkenyl, aJkoxy and aJkylthiO groupS referred· 

ml of 1iquid methyl amine was stirred under a to in the foregoing description and in the . 115 
dry :ice condenser for 2.5 hours. The methyl claims appended hereto include both straight­
amine was then allowed to evaporate slowly chain and •branched-chain ·groups (e.g. methyl, 

55 overnight and the residue was dissolved in ethyl, isoprop:rl and allyl). Similarly it will be 
200 m1: of methylene chloride. The solution appreciated the :term 'halogen'. means :fluorine, 
was washed with a mixture of 50 ml: of 10% . chlorine, bromine and iodine and that where 120 
sodium carbonate solution and 50 ml of ice ·more than one halogen atom is present m any 
and dried over sodiwn sulphate. The solvent particular compound they can be .the same 

60 was removed in 'IJ(lCU<> to give a yellow oil or different halogen atom,s. Chlorine or bro­
.from wbidl:, on addition of ether, there was mine are the preferred halogen values of X1, 
obtained 7 - chloro - 2 - methylamino - 5 - X2 and R1 and fluorine or chloride are the 125' 
phenyl - 3H - 'benzdiaz[l,4]epine 4 - oxide of preferred halogen values for R2

• 

, . 
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WHAT WE CLAIM IS:-
1) A process for the manufacture <X com.,. 

pounds of. me genera} Jormula 

. ·. /NH-{H or R4'] 
.· . ..?".,/N=\,. 

I . I . . • ..;_RJ . ,,,:.,-·, ·/ .. 
Rl _ • . ;=N\.Q . .. , 

/"--. . 

I ·-+-112 .. ,_/ ... 
s ' wherein: m represtil.ts a halogen .. :atom- or· the 

-trlfluor-Oniethyl, nitro 0r cy8no· group -0r an· 
alkyl; alkoxy -or a&ylthio group conr.amiilg 
from :one to seven catbon. -ato.tils; · R8 ·represents·,· 

• a <halogen atom, R3 .represent& 'ari alkyl' group 
10 containing· from one to Six CU'ibon atoms and: 

R"'. repreSeri:ti! · an alkyl. group• containing ~rom 
one to seven Carbon atoms or an alkenyl group· 
containing from :two to SeV'en carbon atoms­
:and wherein the broke1t lines denote that· the 

15 sttbstituents attached thereby -are optional, 
which process comprises reactiitg a · quinazo­
line derivative of the general !formula 

xi 
I "'] N c-[H' or R"' 

/"'/ '-/\ -
I II :j x2 

i,,·,./·'-.9" "o 
R I 

.~· ......... 2 
I --1.':R. 

'/ 
, wllerein.I~.1, Rli, R8 a.nd.-rhe.broken lin~s:hl:ve 

20 ~ the sigillfiamce . giyen. earlier in this . claim . . and: X1 and X8 e3Ch ~sent a, halogen ato.tl:r, 
with amni.om~ an . ~l' ainine' CO.tltaining' 
from one.· fo seven catbon atoms ()r an ~¢1i:Yl 

2S:. ::!l ·c~n~ ft:°#t tWo to stWCiJ:,. cai-bon 

2r~·process as set forth in-cfaim 1, where-' 
:in a:. ·. quinazoliite derivative . Of. -.the seeond . 

ammonia> or an alkyl amine- containing· from·, 
one to seven carbon atoms. 
· 3) A, process as set forth· in claim 2, 35 

. w~n.6 - chloro .- .?. - dichloroJllethyl., ... ~ . 
4 - phenyl - 1,2,. "". dihydro .,. _ qµhiazolfu.e:' 
3: .""'. oxi4~ . js ~ed with, metltyl. ~e~ .. 
. 4)A_v~~;prQCeSsfor ~~Ufacture-of. 

:the c<mpoun£1S of the. first formula. given in· 40 
claim: .. 1, ... wllich . oom:prisea .treatin:g.·~ quinazo.,..· 
lirte -derivative of. the . second-· foriritiJa., · g;veru 
!in tliat ~aim in an . inert. organic· solvent . With·· 
1 _mol of. a: nQn_;nucleophilic . -strong . ba&e to 
give~ a conlIJOund of. the formula , ·· · · · ' 4S 

. . . .. t.l' . -
.. ·· . 'I - . . · . 
. ·. • .. - N. _CH-[R or a'l 
·. ;,../ '/ . . i i . i 

• . • N 

RJ!' '/ '-·~ -"'o - .- . . I 
: ·;·-...... 
j' ""t-R2 
.,_/_' 

, wherein R1
; R1

, R11
, X1 ·andrthe brokeniliies 

have the sigliifimni:!e -given in· claim 1, and.' 
reacting tfils. cionlpound With ammon~ an· 
alkyl · amine· ·containing !from one to· seven' 50 
carbon atoms· or· an allcenyl amine· rontaining, 
f.rom tw6 to seven ·cUbOn ·a~ 

SJ A proeess as set forth in :claim' 4~ 
wherein 6 "'.' - chlOiti -.. 2 -- dichloro.methyt: .;.. · 
4 - phenyl 1,2. -· dihydro - quinuoliite·: 3 ... 5S 
oxi4e is .. trea·t:ed in •an inert organic sol\rent· 
with : 1 mol of -p-O!Qssi.lim ·· t~-butoxide and: 
the resulting () - chloro - 2 - chloromethyl -· 
4 .:. phenyl ..; quinazolme 3 ·. - oxide· is' rea:ctedi 
with methyl ammei' ·. - 60 

· 6) · A process -:as -set forth in claim- l- l11'' in• 
claim 4) Slibstatitially as 'deseribed With refer..:· 
ence to the Exam.Pie." · . , ' ......... ~·'.'":" · 

7) · COmpoonds,·of tlie: :first fo~~Vel.t 
in claim 1,. when :Dilanufacture~r by ·a pi'oc;eSs' 65 
as cla:imedc in ariy one of the preced:in&_clafu1&: · 

· ~ormula given in that claim in which R1 {wll~ 
present) represents- a ~afogen atam or the tri- . W. D. WIJITAKERi 

30 .. fl$romethyl, nitro or cyano group or _an · ·· < - Patent Agent; . · - '·1••; J 
· alkylthio .group; con-tainjng from one to seven · for F. Hoffmami,..LQ Roche·:&':'" Co.,.. 

caibon atoms'!lnd:R3 is·~bsen-t is reacted>with· · · Aktiengesellsehaft •. ·•· _ ..,.._~ , 

Leamin1t0n-:Spa: ~d; fo;':eet ~jeStyoa ~~nery. omoe,by.t119Jcawri~~-1M1 .::,;0i.:~-?- ,/·. 
Published: at- The 1-•ten.t; Oflltie; ;s, Soutbu,iptoil hild!Dp, I;cl~ W.C.2. ~ whl~ c:qpi..::ID&J'. t;j;.__.. 
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