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- 1 - DI OXAZI NE Pl GVENTS The present invention relates to di oxazi ne
conpounds The invention provides di oxazi ne conmpounds of fornula’'l R.n
mhlch each R i.ndependently, is [err] alkyl. In formula | the [err] alKkyl
ar s as R'may be straight- chain or branched. Preferably each R is fhyl

hyl. Preferred conpounds .of fornula | are those wherein the groups R
are identical. The present invention further provides a process for the
production of the di oxazi ne conpounds of formula |I conprising cyclising a
conmpound of forrmula Il H Cl in the presence of an organic acid. - 2 -
Preferred organic acids include nonocarboxylic acids, e.g. acetic acid,
propionic acid or benzoic acid, dicarboxylic acids, e.g. oxalic acid,
phthalic acid or terephthalic acid, or sul- phonic acids e:g.
benzenesul phoni c acid or toluenesul phonic acid, or m xtures thereof. .
particularly preferred acid is p-tol uene- sulphonic acid. The cycllsatlon
of conmpounds of formula Il with elimnation of two nols of HC is suitably
carried out by heating at a ' '

DIOXAZINE PIGMENTS

The present invention relates to dioxazine compounds. 'E?
2

The invention provides dioxazine compounds of formula I

R

in which each R ,independently, is Cy_g3lky1.

In formula I the Cy_g21kyl groups as R may be straight-
chain or branched. Preferably each R is methyl or ethyl.

Preferred compounds of formula I are those wherein the .'EE
groups R are identical.

<5

The present invention further provides a process for the
production of the dioxazine compounds of formula I comprising
cyclising 8 compound of formula IL

C1

of(:CO—:@ (1.1)

::—I

"in the presence of an organic acid.



t enperature above 160C in the presence of an organic. acid and in an inert
sol vent having a boiling point above [err] e.g. chloro- benzenes or.

ni trobenzene. In general, the cyclisation reaction of conpounds of fornul

Il leads to a mixture of dioxazine conpougds-of forrmula | and chlorinate £
anal ogs,, i~ e. nonochl oro- dioxazine and di chl orodi oxazi ne of fornmula |11 -
A inwhch nis O or 1. Preferably the organic acid is used in nolar

excess; the anount of the final conpound of forrmula | depending on the =
anount of acid enpl oygd. _ e e. i of . of a, conpound

of formula Il with 1. %Fgédo%%ﬁé:c?é&e.’ésﬁ%&et ﬁFﬁ%cr?é'- °M‘;§h8m{5’a8r%r,
_gives a di oxazi mcefixtanid, wriioptiomirs aaid irobemzo icoat Bht dd¢arboxyViandids, -

“contains about 9 (% &faitipe &igfrp | Ml & ehar . i n bl of a
conpound of for rrulga_l Ia v1v| t?1 .'Sngeéfafcﬁﬁg%gtﬁléegwgﬁl{zﬁi&yi’ogﬁzlﬁuig R
conpounds ‘of forRRAINIC |aCiAE &if-abenzenesuiphanit sicddosr 191genesudphindcuseidyf -
conpounds of forgRindxduréstthdfeBe: Apgrtiicul 8Pl pPe b PAZAORP i§0pRALER PRI
of the invention.. The weight ratio gfruﬁghfoﬁfﬁéﬁedq?b_cﬂﬁ%?%hgﬁgﬁbégg :
di oxazines may VPNRICHPRIA- 3 a large range: If desired, the dioxazines
ofé fornmula I obtained according =~ = _ _ _ ' _

S The cyc]isation'of'compounds of formula II with elimination

oz . of two mols of HC1 is suitably carried out by heating"at a
' | temperature above 160°C in the presence of an organic acid and in
o an inert solvent having a boi"ling point above 160°C e.g. chloro-
N\ benzenes or nitrobenzene. In general, the cyclisation reaction
of compounds of formula II 1eads. to a mixture of dioxazine
compounds of formula I and chlorinated analogs, i.e. mono'ch'l'ord-.
dioxazine and dichlorodioxazine of formula III
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in which n"is 0 or 1.
| o Preferably the organic acid is used in molar excess; the
kwj . amount of the final compound_of formula I depending on the
' amount of acid emplbyed. For’examp]e, the reaction of 1 mol of
‘a compound of formula II with 1.5 mols of an acid, e.g. p-toluene-
sulphonic acid, gives a dioxazine mixture which has a chlorine
| content of 4.5 %'and_contains about 60 % of the.compound of
'.formula I. When reacting 1 mol of a compound of formula 1
- with 2.5 mols of the same acid, the dioxazine compounds of
formula I are obtained with a-yie]d of 75 %.
S - !
The mixture of cdmpounds of formula I with mono- an& di-
chloro-dioxazines form also part of the invention. The weight
) fatio of unchlorinated to chlorinated dioxazines may vary within



-, Furthernore,

to the process of the invention nay be separated fromthe reaction -m xture,
in accordance with known nethods. However, the resulting m xture of

unghl ori nated and chlorinated di oxa- zines-is preferably used as such for
tggzglcal reasons and since t-he val uabl e properties of the di oxazi nes of

f la | as pignents are not nkgatively affected by the presence of the

chl ori nat ed analogs\‘The conmpounds of formula Il used as starting ma Erials -
are known -and nay be prepared in accordance with known methods from _
~avai | abl e conpounds. . The conpounds of forrmula I, whether in pure formor in
- form of @qaygéu@mg@4th chl ori nat ed di oxazi nes as stated above, are usefu
pignents, e.g. for the mass pignenting of synthetic plastlcs and resins,

coati nge, " SLCﬁP?s?t“tcﬂt 4R Qi DneS; ¢ Pl Pansalndd lBoring™ana " nks.
They maytaitbe precese@fi bheiigventiopr nayt begsdpaxatéd feomttheg and for :
Dl Oent | ACRIAE ikl InERDra i) B G TRLQIRY fifeapich uses 10 con-

vent i onal manner andlln conven § of formula 1~
have godkher ResHiddneg a1 xsuop &ft ue@ﬂomqsdgammmmt%tdapm enpl oyi ng t he

compoundy; af ﬁi 3%#&&18%%5% "WeAlor 900%h1 gﬁftr‘kﬁﬁn? ragaeg](dcgs

s and nts obtarn alnts acquere and
i nks conths Mﬂh@ﬁbﬂhepmpblﬁi’dgfoﬁhef dnmzaws &lfef%mﬂéct &5i PEIMERYS ¢ hei r

brilliang& nbt iidgatiwtiyesffecied Hiﬁftﬁé brdSénced Be HeUBRTYEngted Ornul a | cor
t he reSL%nélggsntxture are preferab y post - treated according

The compounds of formula II used as starting materia]s are N
known and may be prepared in accordance with known methods from
available compounds.

_ The  compounds of formula I, whether in pure form Or in
form of a mixture with chlorinated dioxazines as stated above,

" are useful pigments, e.g. for the mass pigmenting of synthetic
plastics and resins, free from or cbntaining solvents, e.g.
polyvinyl chloride, of surface coatings, such as paints,
whether o0il or water based, 1a¢duers and inks. They may also be
used in pigment printing,textile coating and for pigmenting

~ paper in the mass. They may be employed for such uses in con-
ventional manner and in conventional amounts. _ _ Be

The pigments of formula I have good rheological properties.
The pigmentations obtained employing the compounds of formula I
possess notably good fastness properties. Furthermore, the
coatings and prints obtained with paints, lacquers ‘and inks

containing the compounds of formula I are charactertzed by their
brilliance.

After synthesis and before use, the pigments of formula I
or the resulting mixture are preferably.post-treated according
to known methods, e.g. they may be ground in the presence of
salt or in-a sand or ball mill.



~to knmown net hods, e. g. they may be ground in the presence of salt or ina
“sand or ball mll. 4 The conpounds-of formula | nmay al so be sul phonat ed
accor--ding to known net’hods and be used in sul phonated formas direct
dyes. - The following Exanples illustrate the invention. Al tenperatures aj
in degrees Centigrade and parts and pergentages are by wei ght unless st at ed
. to thé‘ebntrary - .- 5 - EXAMPLE 1 a) 157.5 g 3-amino-N-ethyl -carbazol and
0.75 g Fed 3 (powd.) are nmixed with 750 m o- dlchlorobenzene and the -
resulting mixture.is heated'to Jerr]. Whjle stirrin tetra-

chl or o- benzoqui none ambe compoundsoat fiormy kaadpBaaed s Hﬁﬂ'@"ét@daraﬁﬁ?'é'l y and
portionw se, ovedirdeocknowaemathols Nmdr e aRddsin sull pibniaged Mrhnaedirest a
~further 2 hour gh%Pd The m xture is cool ed overni ght and about 50 mi

- 0-di chl or.o- benz *are then distilled off - at 80:-85.under reduced pressure.
80 g p-toluene sul phonic acid are added to the mixture and the whole is

stirred at 80-[err] fops 339¥4uihg Examples illustrate the invention. All
= _ temperatures are. in degrees Centigrade and .parts and percentages
2 . _'. are by we1ght unless stated to the contrary. '



mnutes. b) 200 m o-dichlorobenzene are heated .t o [err] .t he heat i ng belng
adjusted in such a way that a small anmpunt of o-dich]oro-. benzene is
conplnuously distilled off,and a |ight st ream of nitrogen is introduced -

‘ the reaction flask. The suspensi on obtai ned under a) is added slowy
' stirring at a tenperaturesbetmeen 175 and 1800 to the boiling"’ \“g
[e ]-di- chlorobenzene. Duri-ng the addition, about 350 m o-di-
chl orobenzene are distilled off. The flask containing the suspension a) S
finally rinsed with 100-150 m o-dichloro- benzene, For the conpletion of

t he reactignE %Be m xture is further refluxed at 175-[err] for 6 hours.
After co 1200, the reaction mxture is saturated with gaseous -

. annnnia. ul t fune t iytered off
Scoose I y 4 ng A RO A AFYEsB 8] i g 78 o BE Ry 3Ppudi) (o1 6% 900
~ 1250.m coI darraemae:b|w1ahd75@bmhto-ﬂ50m1qmbeme@e mtaeur@éul’ﬁmsacuo at 1200.

There is obtg mge ﬁggaggeetefm* Owﬁﬁ'engsmémgrm g é :5% sbteyrane cont ent |
and contalnlrﬁi o of the dloxa2|ne oL Qé% max = 530 nm
[err] and 40chiayp- benﬁoxuw@eow{ H&+rth §0d Hiy a?@m‘iaﬁtﬁ é(ﬁ'ﬁl ent s. EXANPLE

2 alternately and portionwise, over the course of 5 hours and

' stirring is continued for a further 2 hour period. The
mixture is cooled oVernight and about 50 m1 o-dichloro-
benzene are then distilled off at 80-85° under reduced
pressure. 80 § p-toluene sulphonic acid are added to the - \_)_
mixture and the whole is stirred at 80-85° for about 15
minutes. )

-
»

b} 200 ml o-dichlorobenzene are heated to 180°,thé heating being
adjusted in such a way that a small amount of gfdichloro-
benzene is continuously distilled qff,and-a,light stream
of nitrogen is introduced into the reaction f1;sk; The
suspension obtained under a) is added slowly with stirring
at a temperature between 175 and 180° to the boiling o-di-

- chlorobenzene. During the addition, about 350 ml o-di-
chlorobenzene are distilled off. The flask containing the
suspension a) is finally rinsed with 100-150 ml o-dichloro-
benzene. For fhe completion of the reaction, the mixture is o ;;;
further refluxed at 175-180° for 6 hours. After cooling to

- 120°, the reaction mixture is saturated with gaseous ammonia.
The resulting dioxazine mixture is precipitated, filtered off,
successively washed with about 600 ml o-dichlorobenzene
heated to 120°, 1250 ml cold methanol and about 1500 ml
water and dried in vacuo at 120°. There is obtained a
mixture of dioxazines having a 4,5% chlorine content and
containing about 60 % of the dioxazine of formula



"By follomnng t he procedure of Exanple 1 but usrng 64 g terephthalic acid
i nstead of p-tol uenesul phonic acid, there is obtained a mxture having -
% chl orine cantent and the sanme properties as the conpound of. Exanple 1.
EXAMPLE 3 By follow ng the procedure of Exanple 1 but replacing the 157.5"g
"~ 3-am no-N-et hyl -carbazol by equi nolar anounts of a) : '
3- anrﬁbvhknethylcarbazol or b) . 3- armi fo= N- butyl carbazol . a m xture of
_pignents having the sanme colourrng propertresc t he conpound of Exanple 1,

: t he pr gnent of Exanple |
are added to 96 part.

¥y ol ut kAt coco-
- al dehyde-nel ami ne re 3g%mp&rts o? g %

- nmelam ne resin solution |§ ﬁ;tanol 10 parts of xylene and 10 parts of

et hyl ene gl ycol nonoethyl 8ghgr and the m xture ground for 24 hours in a
~ball mill. The dis- persion obtained is sprayed on al um ni um sheet, the
~spray coating all owneed 49 8rof anmixtareioef tbe m@domi andd dickdodotenwivaientsd f or
- 30 m nutes at [err]. A vi ol et frlnrmnth very good | i ght and meatherrng '

fastness is obt ned
. aEXAMPLE 2

By following the procedure of anmple 1 but usrng 64 g
A o ' terephthalic acid instead of p-toluenesulphonic acid, there is
- obtained a mixture having a4.0 % chlorine content and the same
' propert1es as the compound of Example 1.

\_/;
EXAMPLE 3 |
By following the procedure of Example 1 but replacing |
the 157.5 g 3-amino-N-ethyl-carbazol by equimolar amounts of
a) 3-am1no-N-methy1carbazo], or
"~ b) 3-am1no-N-buty1carbazol
: | a mixture of pigments having the same colour1ng propert1es
. as the compound of Examp1e 1, is obtained.
APPLICATION EXAMPLE A
_ Four parts of the pigment of Examp]e 1 are added to 96
W parts of a mixture of

50 parts of a 60 % solution of coco aldehyde-melamine
resin of 32 % fat content in xylene, ' '
30 parts of a 50 % melamine reein'solution in butanol,
- 10 parts of xylene and - '
10 parts of ethylene glycol monoethylether

and the mixture ground for 24 hours in a ball mill. The dis-
persion obtained is sprayed on aluminium sheet, the spray
coating allowed to dry in the air for 30 minutes and then stoved
for 30 minutes at 120°. A violet film with very good light and
weathering fastness is obtained..



CLAI M5 1. A dioxazi ne conpound of formula | R [err]

( n whi ch each R |ndependently is-[err] alkyl. 2. A dloxa2|ne
\pdund according to Caima1l, wherein the synbols R are identical .

The

g¥azi ne conpound- according to Clains-1 and 2, .wherein each Ris nethyl

4 The di oxazi ne conpound accerfi-ng to Claims | and 2, wherein eac
5.
|, as stated in Caiml,

ethyl.

acid. 6.

acid or

S

A process for the production of a dioxazine conpound of formula

conprisi.ng cyclising a conpound of formula I
in which each Ris as defined in Claiml in.the presence of an organic

HR

mgcess accordi'ng to Claimb5, wherein the acid is a sul phonic

a Tmxture thereof. - 8- 7. A process according to Claim5 or

- 6, substantially as hereinbefore descrlbed with reference to any one of
Exanpl es 1 to 31, A dioxazine compound of formula I-

“in which each R ,independently, is Cy_salkyl.

2. A dioxazine cbmpound according to Claim 1, wherein
the symbols R are identical.

3. The dioxazine compound according to Claims 1 and'Z,

‘wherein each R is methyl..

4. The dioxazine compound according to Claims 1 and 2,

" wherein each. R is ethyl.

5. A process for-thé production of a dioxazine compound
of formula I, as stated in Claim 1, comprising cyclising a
compound of formula II =~

(11)

in which each R is as defined in CT;im 1
in the presence of an organic acid.

6. A process according to Claim 5, wherein the acid is a
sulphonic acid or a mixture thereof.

O
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stated in Claiml, a monochl ori nat ed di oxazi ne and a dichl oro-di oxazi ne
formula (11 (d)* R R . C wherein each-R independentl

8. A mxture of dioxazine conpounds -conprising a di oxazi ne of fornula Igggp
is Cl 4alkyl and n is 0 or 1. 9. A nmixigure of dioxazines according to

| _Cla|n18 having a chlorine content of 4.5% 10. - A process for pi gnenting.in

the nma%s paper, synthetic plastics or resins or surface coatings conprising

enpl oyi ng as pi gnmentipg e\gﬁf&ceasfat@a €6 C38Ym ®8r 8, GuBétEmtialy 4 or a
m xture of any one ns I‘Intl%%l‘ teX|Ie

t
coating process %éﬂeé?wbﬁf%%‘gﬁfﬁrdbﬁﬁ éﬂ§hd"r‘?§e nce Egr?é‘yl‘"ﬂ %’f’a“Q ?ﬁxture

of any one of C &itwe8.and 9 is enployed as plgnentlng agent. 12. A
"pi.gment ed surface coating nedlun1conpr|5|ng, as plgnent a conpound of any

9”3 O-fl c "_’“ s 1 to 4 or g MALHE SPHiLRD co%pound‘fé1I compr1s1ndg g dioxazine
- of formula I as stated in Claim 1, a monochlorinated dioxazine: and
a dichloro-dioxazine of formula III |

-

(111)

wherein each R, indépendent]y; is C1'4a1kyl and n is 0 or 1.

9, A mlxture of dioxazines according to Claim 8 hav1ng a
chlorine content of 4. 5%

10. A process for p1gment1ng in the ‘mass’ paper, synthet1c o
p1ast1cs or resins or surface coatings comprising employing as
pigmenting agent a compound of any one of Claims 1 to 4 or a
mixture of any one of Claims 8 and 9.

11. A pigment printiné or textile coating process wherein
o _ a compound of any one of Claims 1 to 4 or a mixture of any one of
2 ' " Claims8 and 9 is employed as pigmenting agent.

4 _ : 12. A pigmented surface coating medium comprising, as
~ pigment, a compound of any one of Claims 1 to 4 or a mixture of
any one of Claims 8 and 9.
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