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4- BENZOTRI AZI NE- 1- OXI DE This invention relates to an |nproved process for
t he preparation of 3-dinethylam no-7-nethyl.- .1] 2,;4-benzotri azi ne-1| - oxi de,
herei nafter referred to for sinplicity as "benzotr1azune oxi de", and to
benzotri azi ne oxi de prepared by the inproved process, and derlvatives

t hereof. Benzotriazine oxide is of comercial -importance because it is an
intermediate in the preparation of the anti-inflammtory drug azapropazone.

- The conventional preparati opgepARAAUN G 1 AXasey AN PN E$-_hBfaEeact i on
of 4-methyl-2-nitroaniline with phosgene and the subsequent treatnent of
the resulting urea der|vatlue_wuﬂLgéLnﬁﬁgﬂﬁﬂﬂgﬂﬁ54%§§3£C9&393Q nhnqgenq*
fol l oned by purification and treatnent mnth sodlun1hydrOX|de Thi s

procedure is dlsadvantagggys |nvy| hﬁ %ﬂgg'tOXJC natu e of ghosgene
and al so because it is n SSéPyﬁﬂaﬁﬂﬂrﬂf RheT H r%%c%?%ﬁPYﬁ sBYRFSP

st ages i nvol vi ng seﬁarather@mapanahmunudﬁ 3444 sy Tl s@d7 emethgkss f or
the preparation of hepzgtgl

cl ass of guani di nyl Régn%oungéb\%%l% qﬁe %{\g&%?@é%ﬁﬁ&&g{ é‘eegHggon of
a substituted nitrofpEnSdRelichtduRs hqn49kﬁkﬁﬁﬁﬁ 69x4¢ﬁonea$%rh90f t he

i nvention the prepapahizotrihzife @il ighdpHum Wtk heVDhyESvEaCpE8aEEEON

of 4-nethyl -2- n|troanllhg%1%a%1ves thereof.

Benzotriazine oxide is of commercial importance
- ' because it is an intermediate in the preparation of

the anti-inflammatory drug azapropazone. The
conventional preparation of benzotriazine oxide
involves the reaction of 4-methyl-2-nitroaniline with
phosgene and the subsequent treatment of the
resulting urea derivatiVe with ammonia to neutralise
excess phosgene,'followed by purification and
treatment with sodium hydroxide. This procedure is
disadvantageous in view of the highly toxic nature of
phosgene and also because it is necessary to carry
out the reaction in several stages involving separate
reaction vessels.’
We have devised a process for the preparation of _
— benzotriazine oxide by the cyclization of a defined i
class of guanidinyl compounds which themselves are
prépared by reaction of a substituted nitro-benzene
compound with a cyanamide. In one form of the
invention the preparation of the guanidinyl compound
involves the reaction of 4-methyl—2-nitroaniline and
dimethyl cyanamide. In another form of the invention
the préparation of the guanidinyl compound involve
the reaction of 4-methyl-2-nitroaniline and
cyanamide. Both sequences produce a guanidinyl



di met hyl, cyanan1de I n another formof the invention the preparation of the
guani di nyl conpound involve the reaction of 4- nethyl 2-nitroaniline and
cyanam de. Both sequences -produce a guani di nyl ~ 2 conpound which is then
cyclized and in the case of the second sequence also nethylated. These
processes can be carried out safely with good yields. According to one
preferred aspect of the present invention, a pracess for the preparation of
benzotriazi ne oxide (conpound Il1 below) as herein defined conprises
reacting a solution of 4-nethyl-2-nitroaniline (conpound | below) with
di met hyl cyanami de at el evated tenperature and in the presence of a salt

formn |ety Wherebbmbﬁﬁhﬁ Wwhi®hl dishGhed ¢ cllzed and in the case
N, N—dlgsthyl -(4- - 2- nltrophenyl) ua% di nyl ﬁ (E ) ound I

bel ow) as an |nterne 8 SCORFe SEAETE GFFWQ%Pﬁ@GGX|G@eﬁﬁuProcesseS
converting the guanldamybes&h&rh@db@mlOBMfalwnﬁlth@%oby wigacting it to a

dehydroxyl ation reaction tq %&Eﬁ %Orln cLo%&#%§%n§ %%PE%%E%F?§@ei§resent

benzotri azi ne oxi de. The sO vent
preferably a non- pol &nvestient, acpgocesisudoe &he geepaxhltiioexofss sol vent

s used. The initial peRaskiraBzihk! Ukdad! (LBRpbulBY 133M6RAGHT" % FRILE" 15
to 20@6by wei ght of th% ani_| i ne conpound
ined comprises reacting a solution of

4-methyl 2-n1troan111ne (compound I below) with
_ dimethylcyanamide at elevated temperature and in the
\_/ Ppresence of. a salt formlng moiety whereby there is
obtained an N, V-d1methyl—N'—(4-methyl 2-n1tropheny1)
guan1d1ny1 salt (e.g. compound II below) as an
intermediate convertible to benzotr1az1ne oxlde, and
' converting the guanidinyl salt to benzotriazine oxide
- by subjecting it to a,dehydroxylatidn reaction to
effect ring closure and form the said benzotriazine
oxide. : _

The solvent for the 4-methyl-2-nitroaniline is
preferably a non-polar solvent, e.g. toluene and
desirably excess solvent is used. The initial
reaction mixture at 20°C may conveniently contain 15
to 20% by weight of the aniline compound or more

g - bfoadly 5 to 50% by weight and 5 to 15% or more
' bfoadly 1 to 30% by weight'of the dimethyl cyanamide
=To) long'as the solution remains free flowing and
adapted to be refluxed. The solvent is preferably
one also having solvent action for dimethyl-
cyanamide. The elevated temperature may be the
reflux temperature of the solvent, e.g. 110°C in the
~-case of toluene. The reaction may also be carried
out at an elevated temperature below reflux and is
then desirably accompanied by stirring, especially by
vigorous stirring.



* DA

broadly 5 to 50% by weight ‘and 5 to %5% or

- of the dinethyl

adapted to be refluxed. The sol vent -
cyanani de.

action for dinethyl-
tenperature of the sol vent,

‘e.g. 110Cin t@e case of tol uene.

nore broadly 1 to 30% by melght’
cyanani de so long as the solution remains free flow ng and
-i;s preferably one al so having sol vént

The el evat ed tenmperature may be the reflux

The reaction

may al so be Carried out at an el evated tenperature bel ow reflux and is then

desi rably acconpani ed by stirring,

especial |y by vigorous stirring. 3

The salt formng nmoiety is preferably an acid such as hydrogen chloride or

hydrochl oric acid.: mgﬁ
have "sone wat er pres@

wat er .
reacti on may be
el evat ed tenper
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boiling it mﬁthsamaawaterhpresnaheloftmnereea@np@nvaeealyrﬁ}Q4)a|n s aspect

of the |nvent|ogmh§la§mgghhowg WaE%Er] (III)

Toluene has a very sllght solubxllty in waher.
The dehydroxylahlon reachxon may be carried out
by raising the guanid1ny1 intermedlahe to elevated
temperature in the presence of alka11 e. g. "NaOH, for
example by b0111ng it with alkali
' The scheme of the reactlon accordlng to this

aspect of the 1nventlon 1s as fOllOWS‘-
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4 According to a preferred formof this aspect of. present invention a
Jprocess for the preparatison of benzotriazine oxi de conpri ses reacting
together di met hyl cyanam de and 4-nethyl-2-nitfoaniline with the

i ntroduction of gaseous hydrogen chloride in excess non- pol ar sol vent and
at a tenperature above [err] and less than [err] to obtain a precipitate of
N, N- di et hyl - N - (4-net hyl - 2- ni trophenyl ) guani df ne hydrochl ori de, and then
reacting that conpound with an alkali to effect a ring closure reaction and
obtain the desired benzotriazine oxide derivative. The reaction between the
di methyl cyanani de and the nethylnitroaniline is preferably carried out at
a tenperature between [ erkgcendingl 3 andoref er pedf foabl 9f ath:eﬂ)cnspeﬁet réf

This reaction is preé@éggﬁy LRy ed bR W X% e%,yxtﬁé) | Fige. %oﬁml ch

case a solvent that Tornms a reaction m an app
poi nt is chosen. Pr BRFF B3&IRT X ke @Qﬂﬁkﬁﬁﬁsrﬁﬁ#ﬂ#&#%ﬂkpiﬁ§®¢%ne bpt
[err] although in theidéetAElcyamawisesandest pizwzﬁﬂﬁo&iﬂﬁi@bkﬂth

sorounat bel ow the, &4 el SIRELELU 8 el s RABALE BESn nder

anhydr ous conditi onsexmzss manepgkas smkverit carsdred t auﬁammégaturawammveln

order to allom/the Vfﬁﬁ‘thﬁgxﬁﬁﬁgckﬁgh 160°C to obtain a precipitate of

' N,N-dimethyl-N'-(4-methyl-2-nitrophenyl) guanidine
hydrochloride, and then reacting that compound with
an_élkali to effect a ring closure reaction and
obtain the desired benzotriazine oxide derivative.

The. reaction between the dimethyl cyanamide and

- the methylnitroaniline is preferably carried out at a
temperature between 100°C and 145°C and more '
preferably at about 135°C. This reaction is
preferably carried out under reflux conditions, in
which case a solvent that forms a reaction mixture
with an appropriate boiling point is chosen.
Preferred'examples.are toluene, naphtha and p-xylene
bpt 137-138°C, although in the latter two cases the
temperature is preferably somewhat below the reflux
temperature which is above the preferred temperature
for this reaction.

The above reaction may be carried out under
anhydrous conditions, or in the presence of a small
quantity of water. ' '

In order to allow the whole process to be
performed in a 81ngle.react10n,vessel, the liquid
residue may be decanted or pumped off from the

.precipiﬁate of N,N-dimethyl-N'-(4-methyl-2-nitro-



perforned in a single reactioon vessel, the liquid residue may be decan;ed;
or punped off fromthe precipitate of N, N-dinethyl-N -(4-nethyl-2-nitro-
5 phenyl ) guanidine hydrochl oride and an al kali such as NaCH added to the,

~

precipitate in the same .reaction vessel, in order to bring about the ring
cl osure dehydroxylatlon reaction. The preC|p|tated I nt er medi at e product
N, N-di - nethyl -N - (4-met hyl - 2-ni trophenyl ) g®ani di ne hydrochl oride may be

purified before addition of the al kali which brings about the ring closure
reaction. Such purification may involve washing and/or refluxing the
precipitate with a suitable solvent, e.g. chloroform The nolar ratio of
the di net hyl cyanaghdezyuc) t;hﬁn&a&mtehwyd}dawmmié'ianﬁ iah pIefaarialdued raom
about 0.8:1 to ab ub éd %h%é nmol.ar rat wi B¥1 -t he. above ran e™deem
to lead to h| gher “Vi £‘|8 &dt S|prréa(§:1]§’r1 (?t % SASRAS3G5°P s hi gh
as 2.5:1 seens tovlessad.corxpamré@rbycahtemgeawutn theelrdnign crlmqm:re son with
a ratio of 2:1. TQ% Pﬁ@g&g&gtgggmyggdyfggrwﬂcyanan1de and

4- et hyl - 2- nltroanl ne 1s prefe carried out with stlrrlng%.Accordlng
to a second preferred Ebse@FeéﬂPﬂﬁ@tﬁﬂeé@ﬁ@ﬁﬂ%ﬁaﬂﬁQmPIQ§qﬂﬁxﬂa &lor the

preparation of methyl-N'-(4-methyl-2-nitrophenyl) guanidine

' hydrochloride may be purified before addition of the
alkalizwhich brings about theffing-cldsure reaction.
Such - purification'may involve washing and/or
refluxing the prec1p1tate w1th a sultable solvent, - \u;
e. g. chloroform. ' f :

. The molar ratio of the dimethylcyanamide to the
4-methy1—2enitr0aniline'is-preferably from about
0.8:1 to about 2:1. Higher molar ratios within the
above range seem to lead to highar yields of the '
desired product, but a molar ratio as high as 2.5:1
seems to be accompanled by a decrease in yleld in

- comparison with a ratio of 2:1.

-The reaction between-dlmethylcyanamide and
4-methyl- 2-n1troan111ne is preferably carried out
with stlrrlng. :

According to a second preferred aspect of the
present invention, a process for the preparation of B
benzotriéZine oxide (compound III below) as herein
defined comprises reacting a solution of-
4-methyl- 2-nitroaniline (compound I below) with
cyanam1de at elevated temperature and in the presence
of a salt formlng -



benz’otr\i azi ne oxide (conpound Il below) as hHerein defined conprises
Feacting a solution of 4-nmethyl-2-nitroaniline (compound | below with
cyanani de at el evated tenperature and in the presence of a salt forming
6 noi ety whereby there is obtained an am no-N -(4- nethyl-2-nitrophenyl)

guanidinyl salt (e.g. conpound IV below) as an %nterrredi ate convertible to
benzotri azi ne oxi de, and converting the guanidinyl salt to benzotriazine
oxi de by -subjecting it to a dehydroxylation reaction to effect ring '
closure, followed by nethylation to formthe said benzotri azi ne oxide. The
solvent for the 4-nethyl-2-nitroaniline is preferably a non-polar solvent,
e.g. toluene and dediiRiy wharahy dhegntis Chisined Be aminedy ' 14t i on

m xturé‘at [err] nmaypaapMes-Hiddo ] ALa PP bya vei ghlg Ofc

ani l i ne conmpound or nore brqadly 5 to %!'Og}o%ﬁmellgﬁf and 5 ?é(; gfLS%%r&gorr%?de
broadly 1 to 30% by WeiRfHOWr & @rbfam:a?ﬁ‘?ﬁa/’sacf? SRPRE AR f Ut i on remai ns
free flow ng and adapiregbdmi dwirieefdtids, and oo e dni®idgpy be
the refl ux tenperatur éﬁtgtgaso i n..the case aof toluene.

The reaction may al 6 ve car r"’lnechl t\(;u]{gzaitneeé%jxe]{fcgév;%yeas ‘{be]r%cetr]arf%rle e o
reflux and is then dehiydaasylatcompadaatign #td refiffrpt esiegiclidguty,
followed by methylation to form the said
benzotriazine oxide.
The solvent for the 4-methy1;2-nitroaniline is
" preferably a non-polar solveﬁt, e.g. toluene and
desirably excess solvent is used. The initial
reaction mixture at 20°C may conveniently contain 15
to.20% by weight of the aniline compound or more
broadly 5 to 50% by weight and 5 to 15% or more
broadly 1 to 30% by weight of the cyanamide so long
as the solution remains free flowihg and adapted to
be refluxed. The elevated température may be the
reflux temperature of the solvent, e.g. 110°C in the
case of toluene. The réaction may also be carried
out.at an elevated temperature below reflux and is
then desirably accompanied by stirring, especially by
vigorous stirring.
gg/' The salt forming moiety is preferably an acid
such as hydrogen chloride or hydrochloric acid. When
hydrogen chloride is used it méy“be désirable to have
some water present in the reaction vessel, e.g. a
small.amount of water.
Toluene has a very slight solubility in water.
The dehydroxylation reaction may be carried out
by raising the quanidinyl intermediate to elevated



. to

vigorous stirring. The salt formng:noiety is preferably an acid such.as
hydrogen chl oride or hydrochloric acid. Wen hydrogen chloride is used it
may be desirable to have sone water present in the reaction vessel, e.g. -a *
smal | amount of water. Toluene has a very slight solubility in water. The
dehydroxyl ati on reaction may be carried out by raising the quanidinyl
internediate to el evated. 7. tenperature id-the presence of alkali e.g.
NaOH, for exanple by boiling it with alkali. The schene of the reaction
according to the invention is as follows:- [err] conventional nethylation
‘[err] procedures One conventional nethylation procedure involves a number
of steps and is desapkRatubd oW iheDpamlenctOof alkalif dig. siwdH hatox he
purity of the cyagggh%gergyy.% fig%pg%a@%th_gqg%ﬁhg|es are thought 1iR&ly

' The scheme of ‘the reaction according to the

" jnvention is as follows:—

ch N ‘Nop© . HzC '--Noz_/ﬁ
Y + HpNCN _HC1 ﬁ
' _(H ) 7 N\
R NHz | | NH2 :
(1) - o B -HC1 G
‘H3C
(oH™)
(IV)-
NaOH
(v) -
. . \
conventional oy’
vy ______ N
~ methylation NMey
procedures

(II1)

'One conventional methYlation procedure involves
a number of steps and is described below in Example

19.



result .in production of a dinerized formof the guanidinyl internediate and
thus much lower yields because this is thought likely to interfere with or
prevent the ring closure to benzotriazine oxide. It is thus preferred to
have present in the cyanamde or in the reaction m xture or in both a
stabili'zer to inhibit dinerization of the cyanangde. Wilst the invention
is not dependent on the accuracy or otherw se of°the hypothesis it is

t hought that the dinmer has the following fornula: [err] This

di cyanodi am di ne is thought capable of reacting to form a guani di no-
conpound rather than a guanidinyl conmpound and such conpound is then

t hought Likely not to cycWezbeldswie \thas lkdvez puridy of dhiedeyafemideadts on
bet ween™t he cyanam dge39d ;1he @EE%X'”EHFQ&HiH%@eQr% Qﬁ§= abli W edhs ived out
at a tenperature between enrf and [err] and nore preferably at about [err]
This reaction is prefFésadity iggpriodgcsdoneder ddmeri zedndorimoef the whi ch

case a solvent for thaamREiNy1NihteeneldinR el RHA tHUES micheaWed ylletldy e
Wi th an appropriate %piligghgggntiisﬁﬁgps%?.-Prefgrred,exa es ar.e
tol uene, naphtha and°SS&A Bt 1BetPugithdddie vn tondn & W3 ta s
the tenmperature is ppeesealtl theordnhaiclosure ithe beafizZbtr iaziper axide Whilth
I's above the preferrqg %%EEG%QEQE_r%%rt%hhiv%eiﬁgé%&t in the cyanamide or
- 'in the reaction mixture or in both, a stabilizer to
_ inhibit dimerization of the cyanamide. Whilst the
J invention is not dependant on the accuracy or
otherwise of the hypothesis it is thought that’ the
- dimer has the following £formula:
NH,y
HN=C
_ H-§—CE§N
This dicyanodiamidine is thought capable of reacting
. to form a guanidino~ compound rather than a
guanidinyl compound and such compound is then thought
likely not to cyclize readily to benzotriazine oxide.
The reaction between the cyanamide and the
methylnitroaniline is preferably carried out at a
s temperature between 100°C and 145°C and more
preferably at about 135°C. This reaction is
preferably carried out under reflux conditions, in
which case a solvent for the methyl nitroaniline that
forms a reaction mixture with an appropriate boiling
point is chosen. Preferred examples are toluene,
naphtha and p-xylene bpt 137-138°C, although in the
latter two cases the temperature is preferably
somewhat below the reflux temperature which is above
the preferred temperature for this reaction.



9. The nolar ratio of the cyanamde-to the 4-methyl 2-nitroaniline is .
preferably fromabout 0.8:1'to about 2:1. The invention may be put into
practice in various ways and a_ nunber of specific enbodi nents will be R
described to illustrate the invention with reference to the acconpanying
exanpl es. Exanples 1 to 10 were |aboratory sggle pr epar ati ons of

N, N- di net hyl - N- (4- net hyl - 2-ni tro- phenyl) guani di ne hydrochl ori de (conpound
Il above). Exanple 1 4-methyl-2-nitroaniline (20.g, 0.13 nole) and

di met hyl cyanam de (10 g, 0.14 nole) were stirred in toluene (120 M density
0.866 i.e. 104 g) and water (0.12 m, 0.0067 nole), then heated to reflux

to give a clear orange/fhed modar irdtioref ithe icvanamide &e shrautdmethry-room

temperat ur e cont aied zbau LY s widiuraily eroanidnoi comoun and™9. 6%
by wei ght of dinmethyl.cyanam de. Hydrogen chloride gas (50 g total) was

bubbl ed through t qgﬁréfi'n“at reflux-tenperature [err] with stirring for
2 hours, to give a redThequimvesdriiom mayy e prad liowprpacqtiicd eid | ecked with

i Toved to cool - REIPaE ks, st dids e ed Be VAT o
wi th chl or of or m ( ¥i@ lnbe - deseridiededuriddrustaratis the imveEntdomutwisth The
cool ed nixture mageﬁgf@ghgﬁt@nQhkh%dagaéyﬁyﬂﬁgﬂgﬁgﬂgﬁggjce cold
' ~_ Examples 1 to lOG:-were laboratory scale
preparations of NqNé&imethyl-N-(4-methyl-2-nitro-
phenyl) guanidine=hydrochloride.(compound II above). \~)
Example 1 . o : : : '
4-methyl-2-nitroaniline (20 g, 0.13 mole) and
dimethylcyanamide (10 g, 0.14 mole) were stirred in
toluene (120 ml density 0.866 i.e. 104 g) and water
(0.12 ml, 0.00567 mole), then heated to reflux to give
a clear orange/red solution. The initial reaction
solution at room temperature contained about 193% by
weight of the aniline compound and 9.6% by weight of
dimethyl cyanamide. : _ _
Hydrogen chloride gés (50 g total) was bubbled
_through the solution at reflux temperature (115°C)
with stirring for 2 hours, to give a red liquor
containing a yellow precipitate flecked with red \Hf 
~0il. This mixture was refluxed for a further four
hours and'then:allowed_to cool. _
| The toluene was decanted off, the crude product
slurried with chloroform (120 ml), and boiled under
- reflux for 5-10 minutes. The cooled mixture was
"filtered and the residue washed with ice cold
chloroform (2 x 25 ml). '
The yellow solid was dried at 50°C and weighed.



chloroforn1(2 x 25 m). The yellow solid was dried, at 50C and wei ghed.

10. IR NWR and el enental analysis were perforned.” Solvent was renoved from
the filtration liquors, by heating in the rotary evaporator, |eaving a
thjck red/ bl ack oil. Typical yield of N, N-dinethyl

- (4-ret hyl - 2-ni trophenyl) guanldlne hydrochlorlde o =19.5¢g
(57@@ Mel ting point = 22P.224C Wi ght of residual
oi | = 16 g. Exanples 2 to 7 These were concerned with the

effect of using various nolar ratios of reactants. Exanple 1 was repeated
except that different nolar ratios of dinethylcyanam de : 4-nethyl-2-nitro-
aniline were used. (ERaMEMR énﬂsedeaem&hanthysQ& &hréTbérm@ﬁﬁbdratIOS

used and the yields of N, h |tr0 hen anldlne
hydr ochl ori de” obt ai ned arg_i ﬁ% %RST§8&8V 2% RBLERFr 18P ﬁ&ﬂ

Exanpl e di mebyyhepsdagi de the rotary evappebdor. leaving a thick
4- met hyl - 2- n|troanllkgg/glack oil. : 1.5:1 23. 5¢
(69%

Typical yield of N,N-dimethyl
'N'-(4-methyl-2-nitrophenyl)
19.5 g (57%).

guanidine hydrochloride

Melting point = 222-224°C
Weight of residual oil = 16 g.
gﬁ/ ' Examples 2 to 7

These were concerned with the effect of using
various molar ratios of reactants.

Example 1 was repeated except that different
molar.ratios of dimethylcyanamide : 4-methyl-2-nitro-
aniline were used. (Example 1 used a ratio of
'1.08:1). |

The molar ratios used and the yields of
N,N—dimethyl-N'-(4—methy1—2-nitrophényl) guanidine
hydrochloride obtained are shown in Table I below:

TABLE I
o/ .
N\ : Molar ratio
Example dimethylcyanamide : Yield

4-methyl-2-nitroaniline

2 . 1.5:1 23.5g (69%)

3 2:1 _ 25.2g (74%)
4 2:1 26.7g (78%)
5. 2.5:1 - 21.0g (62%)
6 1.75:1 _ 23.53 (69%)
7

1:1.2 or 0.83:1 = 22.0g (52%)



3 2:1, . 25.29 (74% 4 .
2:1 26.79 (78% 5 2.5:1 21.0g
(62% 6 1.75:1 . 23.59 (69% 7 .
1:1.2 or 0.83:1 22.0g (62% Thus, a nolar ratio of about 2:1 seens to

givé the hi ghest yield. Exanples 8 to 10 These were concerned with the
effect of using different solvents and reactlilon tenperature. The reaction
described in Exanple 1 was repeated, subject to the variations shown in

Tabl e 2 bel ow. TABLE 2 Reaction Exanple Sol vent Tenper at ure

Yield 8 p- xyl ene [err] 21.5.9 (63%9 9 p- Xyl ene
145C - . .20.6 g (60% $hus, a moldiy radlidridE aHIWARAYS deRia iten).
115C 19.9 A% Eﬁﬁﬁgle 1 hIS was a | aboratory-scale —w

pr epar at i on of bef28Er &9 eY&&Mound 111). Recrystallised

N, N- di met hyl - (Exampheb-a-tolﬂoophenyl) guanldlne hydrochl ori de (conpound

Il above) (25 g9, 0.097 nDle)TW@%eb%Er%dc%%%% flu%h Qhe effect of
uslng different solvents and reaction temperature.

The reaction descrlbed in Example 1 was
repeated, subject to the var1atlons shown in Table 2

below.
TASLE 2 .
’ N
.'Reaction
Example . Solvent - . Temperature Yield
8 ~'p=xYylene . 130-135°C - 21.5 g (63%)
9 p-xylene - 145°C 20.6 g (60%)
10 dry_foluene '
. (anhydrous _
reaction) ' 1l15°C . 19.9 g (58%)

Example 11

This was a laboratory-scale preparation of
benzotriazine oxide (compound III). \Nf
Recrystallised N,N-dimethyl-N'-(4-methyl-2- o
nitrophenyl) éuanidine;hydrochloride_(compound II
above) (25 g, 0.097 mole) was boiled under reflux in
molar sodium hydroxide solution (706 ml, 0.706 mole)
for five minutes. The solution was allowed to cool
to.room temperature and the orange yellow solid
- filtered off, dried, ground .o powder and washed with
" water (50 ml) and then dried at 70°C. '



nDIar sadi um hydr oxi de solution (706 m, 0.706 nole) for five minutes. The
sol ution was allowed to cool to roon1tenperature and the orange yel | ow
solid filtered off, dried, ground to powder.and washed with water (50 nl)

and then dried at [err] 12. Crude weight of benzotriazi ne oxide
:'18.8ig'C7ude yield = 95% Mel ting point of crude
conpound [err] The product seened pure fromﬁLR and NMR anal ysi s and

mel ting p0|nt but 10 g of it was purified further by- di ssolving in boiling
et hanol (15 m), cooling, filtering and washing the solid wth ice cold
thanol (10 M) and drying at [err] Wight of purified benzotriazine oxide

= 9.6 gYield - = 91% Mel ti ng point

= [err]™~Anal ysis of recrygstallized rod ct Expected,for Found
in[err] _ 8 | ged g benzotriaggneg

58.7 5.92 ' Ox1de 5.9 MW ' : 27.43 = 18.8 g

27.4 Exanple 12 ThIS was érh§£g§ief8ale preparation of  _ 953

'124-126°C.
The product seemed pure from IR and NMR analysis

Melting point of crude compound

and melting point, but 10 g of it was purified

further by dissolving in boiling ethanol (15 ml),
. _ . cooling, filtering and washing the solid with ice
\_/ _ cold ethanol (10 ml) and drying at 70°C.

Weight of purified benzotriazine

oxide o =9.6g
Yield | . | = 91%
Melting point ' = 126.5°C.

Analysis of recrystallized product

Expected for Found in
CyoH1 2820 - - Sample
$H 5.92 5.9

3N 27.43 ' 27.4

Example 12
' This was a larger scale preparation of
N,N-dimethyl-N'-(4-methyl-2-nitrophenyl) guanidine
" " hydrochloride carried out on ten times the scale of
Example 1.



N, N-di et hyl - N - (4- et hyl - 2- ni t rophenyl) “guani di ne hydrochl ori de carried’
out on ten tlnes the scale of Exanpl e 1. 13. Method: The

4-nmet hyl -2-nitroaniline (400 g, 2.63 mol e) and di net hyl cyanani de (200 g, .
2.85 nole) were dissolved in t ol 'uene (2400 m) and heated to reflux [err]
inab5Ilitre flanged flask fitted with a stirrer, a tenperature

controll er-recorder, a B34 Liebig condensert3an HCO gas inlet and an
isomant| e. Hydrogen chloride gas was bubbl ed through the refluxing m xture
for a total of 12 hours over a period of .2 days. Wen it was necessary to
interrupt the reaction at the end of the day, the reaction m xture was ‘| eft
to cool under a streamedfhod:t I AgrN.4-Ale iy Al t8idL nd Nggairy, the tot al

e o1 oxen” o8 D o e R O TR D 3 i Ay o s
white solid fornexen &mmmmmmdz@mmmmd\ewumal ly to
P;grg?édbLSCF???rrgflltg}r%ea(ngﬁgﬁ)frqred d\;‘\fsi ﬁ'r C or o c‘#né’fiﬂ}g% re tv%erqes“f q‘o}i)?l :Aﬁa
under refl ux foraBGt#FﬁGFésa'ﬂﬁ?ﬂﬁ@éﬁﬂﬁ?\ﬂﬂﬁ&ﬁﬂﬂhﬁ?ﬁnﬁqqndqrﬁ|dt&&%ﬂ and
the solid on t heLfl_lelbh@r cHR eMdEsd a‘ﬂ tHE1C Y GFde (Gha alPQ dBrant 1e.
| Hydrogen chloride gas-was-bubbled through the
refluxing mixture for a total of 12 hours over a
period of 2 days. When it was necessary to 1nterrupt
the reaction at the end of the day, the reaction \u)
mixture was left to cool under a stream of. nltrogen.
At the completion of the run, the total quantlty of
 hydrogen chloride used was 330 g (9.04 mole). The
mixture was then refluxed for a further 6 hours.

During the course of the-feaction.'a white solid
formed in the condensér and had to be removed
occasionally to prevent_b;gckage of the condenser.

‘After cooling the mixture,.the solid was

- isolated by fi;tration and stirred with chloroform (1
litre) whilst boilinggunder.refluk for 30 minutes.
The mixture was cooled to 105C, filtered and the

" solid on the filter was washed with chloroform

(3 x 100 ml). : - S/

Yield of N,N-dimethyl-N'-
(4-methyl-2-nitrophenyl)

it

guanidine hydrochloride 400.3 g (59%)

Melting point 224-225°C.



Yleld of N, N-di methyl -N - (4-nethyl-2- nltrophenyl) guanldlne hydr ochl ori de
= 400.3.g9 (59% N@Itlng poi nt [err] 14. Exanpl e
LS This was a |arger scale preparat|on of benzotr|a2|ne oxi de.
Benzotri azi ne oxi de was prepared on sixteen times the scal e of Exanple 11
usi ng the product from Exanple 12 without further purification. The product
(440 g, 1.55 nole) and nol ar sodi um hydroxi de bl ution (11.24 litres) were
mxed in a 20 litre flange-neck flask fitted with anchor stirrer, heating
mantl e, and reflux condenser. The orange/red suspensi on was boiled under
reflux for 10 mnutes then allowed to cool to [err] wth stirring. The
solid ggs i sol ated Bxampigi¥iltration and washed on the filter with water
(2 x 4 m). After dryi 70C, roduct, was_ br.o dlightly
ground in a nortar. Wi g% enzot]'rmler rnescoiledéorepa]!(ae&‘)fg ap Yield
= 93% Mel ting poi nt benzotriazine oxide. [err] EXAMPLE 14

4-methyl -2-nitroanili 013 1pla): - -
(500 014 mlg Pt L oI P 1 4 VP Wi Jolr AN oo YA [e7T]

times the scale of Example 1l using the product from
Example 12 without further purification.
The product (440 g, 1.55 mole) and molar sodium
-hydroxide solution (11;24’litres).were mixed in a
20 litre flange-neck flask fitted with anchor
O/ ' stirrer, heating mantle, and reflux condenser. The
h orange/red suspension was boiled under reflux for 10
minutes then allowed to cbol to 20°C with stirring.
The solid was isolated by wvacuum filtration and
washed on the filter with water (2 x 400 ml). After
drying at 70°C, the product was broken up and lightly
ground in a mortar.

Weight of benzotriazine oxide = 295 g
Yield = 93%
Melting point - = 125.5-126°C.
EXAMPLE 14
-4-methyl-2-nitroaniline (20 g, 0.13 mole)
N - (compound I) and cyanamide (NCSH,) (5.9 g, 0.14 mole)

are stirred in toluene (120 ml density 0.866 i.e. 104
g) and water (0.12 ml, 0.0067 mole), then heated to



are stlrred in toluene (120. M density 0.866 i.e. 104 g) and water (0.12°

m, 0.0067 nol

e),

then heateéd to reflux,to give a clear orange/red.

solution. The cyananide used is ordinary pure- comercial material The
initial reaction solution at roomtenperature contains about 19% by wei ght
of the aniline conpound and 9.6% by wei ght, gf cyanam de. Hydrogen chl ori de
gas (50 g total) 4

[err] with stirring.for 2 hours, -to give a red liquor containing a yell ow
precipitate flecked with red oiI This mxture is refluxed for a further
‘four hours and then allowed to cool. The toluene is decanted off, the crude
product slurried mefiuxhtoraiven clearntyanqurgélSQHuunqa; rBhéux fo

5-10 mi nutes.

i ce col-d chl orof

i s bubbl ed through the solttffon at reflux tenperature

res SRR O KR e e

15 The product of Thaimitiak reaetien| spketionaat| yoom temperature
am no- N - (4- nEthyéoﬁtaiﬁ§OQB@@uliegusylﬁéﬂ@nhysfoeﬁéoahﬂflﬁéoaaﬁyadnal

above). (25 g,

0.

097 no nder ux in nolar sodium

hydr oxi de soIut|d%“?7%6%$dbyOV?H%hﬁD?g)°¥6?aT?@e m nutes. The

solution is allomed t Hedobgén chboridepgaat (5@ gndothb)otanQEbyeéBOM/solld

filtered off,

dn

oﬁﬁﬁugge solution at reflux temperature (115° C)

-with stirring'for,thoursi~to-givg-a-red;liquor

containing amyellow-precipi;ate flecked with red
oil. This mixture is refluxed for a further four \

hours and then allowed to cool.

The toluene is decanted off, the crude product
slurried with chloroform (120 ml), and boiled under
reflux for 5-10 mihdtes.;.The cooled mixture is
filtered and the residue washed with ice cold
chloroform (2 x 25 ml).
| The yellow solid is drled at 50°C.

. Example 15

The product of anmple ‘14 recrystallized, namely

: amino-N'-(4-methyl-2-n1trophenyl) gquanidine

hydrochloride (compound II above) (25;g, 0.097 mole)
is boiled under reflux in molar sodium hydroxide

solution (706 ml, 0.706 mole) for five minutes. The \\f

solution is allowed to cool -to room temperature and
the orange yellow solid,ﬁiltered-qff, dried, ground
to powder and washed with water (50 .ml) and then
dried at 70°C. |

k3



to powder and washed with water (50 m) and then drled at [err] 16.
EXAMPLE. 16 4-nethyl-2-nitroaniline (20 g, 0.13 note) (conpound ) and
oyanan1de [err] (FLUKA) (5.9 g, O. 14 nole) are stirred in toluene (120 m
density 0.866 i.e. 104 g) and water (0.12 m, 0.0067 nole), then heated to
reflux :at [err] to give a clear red solution. The cyanam de used is
ordinary pure material, supplied by FLUKA AG oft®Buchs, Switzerland under
cat al ogue nunber 28330 and stated to have a purity of greater than 98% by
weight, a mpt. of [err] and to be stabilized with 0.05% by wei ght of
phosphate and to contain | ess than 2% by wei ght water. Hydrogen chl oride
gas is_bubbl ed rapi dEXAMBPLEUAG t he nixture with rapid stirring for 2 hours,
to g|véva red |iquor conth&h ?a f@gdyﬁla{%gl bba%e qu %bﬁ%qre is
5 and

refluxed for a further four hen The precipitate

is filtered off and s(p@mmdwlt)ha@ﬁl GNGWIZ@%) a(eraU%)l d& - @er

reflux for 5-10 m nuiggd4 wRAl9dar@ rqurPrtearra@f %%%nef é'ltﬁ%(i Aethswaghed
rlr e I N_vacuo

withice cold chloroform (2 so
in a dessicator to gpv@Igl reoflgghﬁéuﬁ& Iﬁét Oy 1ot 0. Oqu mole),

then heated to reflux at 115°c to give a clear red

solution. The cyanamide used is ordinary pure
material} supplied by FLUKA AG of Buchs, Switzerland
under catalbgue number 28330 and stated to have a
purity of greater than 98% by weight, a m.pt. of

/
~ 44-46°C, and to be stabilized with 0.05% by welght of
'phosphate and to contaln less than 2% by weight
water.
Hydrogen chlor1de gas is bubbled rapidly through
the mixture with rapid stirring for 2 hours, to give
a red liquor containing a yellowish precipitate. The
mixture is refluxed for a further four hours and then
allowed to cool. o
The precipitate is filtered off and slurried
with chloroform (120 ml), and boiled under reflux for
5-10 minutes, cooled to room temperature, filtered
and washed with ice cold chloroform (2 x 50 mls).
e ' : The yellow solid is dried in vacuo in a

‘dessicator to give 22gr of compound III {(yeild 75%).
Recrystallization from,ethandl gives a sample having
- a m.pt. of 205-208°C. |
'I.R.and N.M.R spectral analyses agree with the
assigned structure. However, a satisfactory elemental
analysis could not be obtained, probably due to the
product containing some hydrochloride of the starting
material.



Recrystal lization fr6n1ethano| gi ves a sanpl e haV|ng(a mpt. of [err] .

| . R and N. MR spectral ahal yses agree wi th the assigned structure. Fbmever
a satisfactory el enental analysis «could not bé obtai ned, probably due to -

t he product containing some hydrochloride of the starting material. 17.
Exanpl e 17 Exanple 16 is repeated, but using a 100% nol ar excess of
cyananmide. A yeild of 75% of the crude prpguct is obtained. Again a
satisfactory el enental analysis could not be obtained. Exanple 18 The crude
.product of Exanple 17 was refluxed for 10 mnutes with an excess of nol ar
- sodi um hydroxi de solution. The resulting product was

3-am no- 7- net hylg- 1E 2! 4- ﬁzotri azi ne-1-oxide (conpound IIl) in 63%yej
having a m pt . R and NNM R analyses indicated it Pb}be
pure. A sanple recr&aamlezdcﬁflr%mtwﬁmmdu o wsingmor bORR onelarop of
acetic acid gave,gadl icE aaidam f‘d&.ﬂem eﬂ@'d@'%%(&f’%‘ﬂe crude53. 6% H
4.4% N 31.2%) ected C 54. 5% 9 N.31.8% ) Exanple 19 The

pr oduct of Exar’rIH M%W Jner}\galn a sat:.sfactory elemental

analysis could not be obtalned.
. Example 18 B
' The crude product of Example 17 was refluxed for

10 minutes w1th an excess of molar sodlum hydroxide
‘solution. The resultlng product was
3—am1no-7-methyl -1,2, 4-benzotr1a21ne-l-ox1de _ \u)
'(compound III) in 63% yelld hav1ng a m.pt. of
271-273°C. 1I.R. and N.M.R. analyses 1nd1cated it to
be pure. A sample recrystalllzed from a mixture of
'ethanol and one drop of acetlc ac1d gave a
satlsfactory elemental analy51s._

(Found: C 53.6%, H 4.4%, N 31.2%;)

(Expected: C 54.5%, H 4.5%, N 31.8%. )

Example 19 :

' " The product of mxamples 15 and 18 may then

converted to benzotr1a21ne oxide by the following
methylat1on procedure.
The 3-am1no-7—methyl -1,2, 4-benzotr1azone l-oxide Co
(V) from Example 15 or Example 18 is converted to R
:3-d1methylam1no—7-methyl-l.2.4-benzotr1az1ne—1fox1de
(III) as shown in the reaction sequence below. This
is achieved by reaction of (V) with sodium nitrite
and sulphuric acid at 30°C. The product (VI)
undergoes tautomeric shift to a lactam (VII) and this
is converted by reaction with phosgene and dimethyl
" ‘aniline et'IZO'C to compound (VIII). This is
converted to compound (1I1) by reflux1ng with
d1methy1am1ne in alcohol.



converted to benzotriazine oxide by the follow ng nethylation procedure.

The 3-ami no-7-nmethyl -1, 2, 4-benzotri azone-1|-oxide (V) Trom Exanple 15 or
Exanple 18 is converted to o . " :
3-di net hyl am no- 7-net hyl - 1, 2, 4- benzotri azine-1-oxide (lIl1l) as shown in the
reacti on sequence below. This is achieved by r?gction of (V) with sodium
nitrite and sul phuric acid at [err] The product"(VlI) undergoes tautoneric
shift to-a lactam (VII) and this is converted by reaction with phosgene and
dinmethyl aniline at [err] to conmpound (VIII1). This is converted to conpound
(111) by refluxing with di methylam ne in al cohol. 18. [err] (M) '
“tautoneric H3C R shift [err] (VILI) [err] 190CLAI M5 1.
A process for the preparation ofTbenzo- triazi ne oxi de which co@prises
reacting a solution ggc

N NaNO,  H3C N
S | Dy
- ; A
/)\ H2804 A
. "NHy  30°C N OH
(V) | | - (vI)
| o
g 1
(VI) tautomeric - ‘H3C N
o Xy
shift S /&
: - N o
. 1
o H
(VII)
(VII) pocljy - T T
H3C - N
| PhN(CH3) 5 - >y
U4 10%c . | _1;J\\
| B S cL
(VIII)
| o
(VIII) (CH3),NH. T
: H3C, N
— 3
alcohol QbN'
reflux : ¢§J\\



4- et hyl - 2- n|troan|I|ne with dlnethylcyanan1de at el evated tenperature_ and
in the presence of a.salt formng noiety whereby there is obtained an N,
-di met hyl - N - (4- net hyl - 2- ni trophenyl ). guani dinyl salt as an internmediate .”
convertible to benzotriazine oxide and converting the guanidinyl salt to
benzotriazi'ne oxide by subjecting it to ajgehydroxylation reaction to

effect ring t he sai d benzofriazi ne oxide. 2. A
process for mﬂmmm)mmmn”mf benzo- triazine oxide which conprises
heating a sol ati &n of M-i#fet' Ayl -2-nitroaniline in a substantially anhydrous
non-pol ar solvent with dinmethyl cyanam de in the presence of gaseous
hydrogen chl oride whereby there is obtai BBAIMS N, N-dimet hyl |

-N - (4-met hyl - 2-ni trophenyl) guanidinyl salt as an internediate conveﬁ?ﬁble '
to benzotriazine oxide, and heating the guanidinyl salt with alkali to

ef fect a dehydroxylation reaction to produce ring closure and formthe said
benzotri azi ne oxide.13. A process ﬁercbhenpdepar&hapn1bf|bemhpeh the

sol vent for they g get Dyl o3 8kt kgEBh! LBRpk3sBan28aB0LRE 20LUEMLIR of

process as claine reaction nlxture
at [err] conta|Asmgtb515@9&§9rﬂéngh#n9fW@hb diampth¥legapedide atand 1 to

30% by wei ght og1ebgcedanafipeeat ife2BRENLA the presence of a salt
forming moiety whereby there is obtained an
N,NédimethyleN'—(4fmethyl-2-niﬁrophenyl) guanidinyl
salt as-an intermediate convertible to benzotriazine
oxide and converting the guanidinyl salt to -
benzotriazine oxide by subjecting it to a
dehydroxylationereaction to'eﬁgect ring closure and
form the said benzotriazine oxide:.

2, A process for the preperation of benzo-
triazine oxide which comprises heating a solution of
4-methyl-2-nitroaniline in a substantially anhydrous
non-polar solvent wihh dimethyl cyanamide in the
preeence of gaseous hydrogen chloride whereby there
- is obtained an N,N- -dimethyl '
-N'-(4-methy1 2 -nitrophenyl) guan1d1ny1 salt as an
Entermedlate_convertlble to benzotriazine oxide, and \\?
heating the guanidinyl salt with alkali to effect a
éehydrokylation reaction to produde ring closure and
form the said benzotriazine oxide.

3. A process as claimed in Claim 1 in which the:
solvent for the 4-methyl- 2-n1troan111ne is a
non-polar solvent.

_ 4, A prdcess as claimed in Claim 1, 2 6r 3 in
which the initial reaction mixture at 20°C contains 5
to 50% by weight of the aniline compound



3

belng such that the mixture remains free fil owi ng and adapted to be
refluxed. 5. A process as clainmed jn anyone of Gaifs~T to 4 in which the
sol vent is one al so having sol vént action for the cy

as claimed in any one of Clains 1 to 5 in which the; Zlmﬂmlmmmlmﬁ
t he refl ux tenperature of the solvent. 7. process as cd aitned i A ahy

of Clains 1 to 5.in which the reaction is Tied out at an el evated
tenperature below reflux and is acconpanied by vigorous stirring. 8. A

process as clai
noiety is an ac

cess
reis
one

[T%qn%ri q";\ly I'OCE?S ail{?é.l ITE e C‘é al \If)nﬁé l{bi asllﬁd\.{rheé)rag ggl S

hydr ogen chl ori d@@nmmmhﬂﬁ ctlmmdixtme Wﬂpﬁldlﬁasfsf% lowima dnd any

one of ~U ai ns 1 t{zapdl WY He therdatyglr oxyl ation reaction is carried out
at elevated tenperature in the presence of alkali. 11. A process for

preparation of benzo- triazine oxide which conprises reacting together

d:c met hyl cyaﬂa? de andrfrl rretdtpdoo%s"s tars)ama:mmeal i ranlyorﬁal .off r(}aaMsr aducti on

of gaseous hydrogen orj.de.in.exce n-;pol ar vent at_a
LR < ALY )Y S S At

tenperature above

action for the_cyanam1de.

6. A process as claimed in any one of Claims 1
to 5 in which the elevated temperauure is the reflux
temperature of the solvenb. '

7. A process as claimed in any one of Claims 1
to 5 in which the reaction is carried out at an
elevated temperature below reflux and is accompanied
by vigorous stirring.

8. A process as claimed in any one of Claims 1
to 7nfin which the salt forming moiety is an acid.

9. A process as claimed in Claim 8 in which the
acid is hydrogen chloride or hydrochloric acid.

10. A process as claimed in any one of Claims'l
to 59 in which the dehydroxylation reaction is
carried out at elevated temperature in the presence
of alkali. N

_ 11, A prbcess for the prepafation of benzo-
triazine oxide which comprises reacting together
dimethylcyanamide and 4-methyl-2-nitroaniline with

t he



s 7

. N, N-di met hyl - N - (4- et hyl -,2- ni t rophenyl ) guani di ne hydrochloride and then .
reacting that with an alkali to effect. a ring closure reaction and ‘
obtain the desi red benzo-triazine oxide derivati've. 12. A process as -

clained in d a m,, 'mm e reaction between the cyanami de and the :
out at a tenperature between [err] and 145C.

met hyl ni t r oan
13. A process as cldi md #n any one of dai 1 to 12 in which the sol vent
i s tol uene, naphtha or p-xylene. 14. A process -as cl-ainmed in any one of
Claims 1 to 13 in which the nolar rati'o of the cyanam de to the

4- net hyl - 2- n|troan|I|ne IS fron10 8:1to 2:1. '15. A process as clained in

QL syostan bl e aRRTOT Y hdles e e el g o eroe Lo
process as cIa|neéxcnssnmouﬁgoahvdsmhvedhtanduit a temperature ahove
100°C and less’ ‘than 160°C to obtain a precipitate of
N, N-dlmethyl-N'-(A-methyl 2—n1urophenyl) guanidine
hydrochloride, and then reactlng thah compound with
an alkali to effect a ring closure reaction and
6btain_the.desired benzo-triazine oxide derivative.

12. A process;es:claimed'in Claim 11 in which _
the reaction between the cyanamide and the \U
methylnitkroaniline is carried out at a bemperature
between 100°C and 145°C. |

13. A process as cleimed in any one of Claims 1
to 12 in which the solvent is toluene, naphtha or
p-Xylene.

14. A process as claimed in any one of Claims 1
to 13 in which the molar ratio of the cyanamide to
the 4fmethYl-2~nitroaniline'is from 0.8:1 to 2:1.

15. A process as claimed in Claim 1 substan-~
tially as speczflcally descrzbed ‘herein with ' \\J
reference to Example 11 or Example 13.

- 16. Benzotriazihe oxide whenever made by a
_ptbcess as claimed in any'one_of Claims 1 Lo 15.

I

Q.‘ '.'-\-"\



