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Tb.e belief that the excellent lightfastness a.nd bleed
resistance of pigments of the Indanthrone class were related to
their structure which permits a high degree of charge s at:l
hydrogen bonding and of resonance, suggested the poasi ity ¢
new plgments of similar garperties might be obtainable by adopting
some or the structural ¢ cterist:lcs of the Indanthrones.

Inspection of the atructural formula for the lattdr showed its
resemblance .

accordingly appeared that other phenazine derivatives might be found
vwhich would be of value as plgments. :

_U'ON:

1,6 Dibenzoyl—‘)' +10 dihydrophsnazine was a violet colored
substance insolume in water but quite soluble in benzens, It was
msuitable for pigment use because of instability in the presence
of oxygen.When rubbed out in lithographic varnish it was oxidized
quite rapidly to the yellow azine fom with retardation of dry:mg
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The corresponding 1,4 derivative appears to be even more
unstable. The violet product obtained reducing 1,4 dibenzoyl
phenazine with ammonium sulfide is soluble in slechol and on
standing at room temperature soon fades completely,

\ Two other derivatives in which one of the reactive bydmgan
e it W RESTLED 2, e othes ot e,
ear gro ~nitro-3-chloro-S~p - nag

and l-benzoyl-s‘-gﬁanyl-s 310 dihydrophenazine n§ we:"e red shade bluass

or vioclets which were also sensitive to oxygen and soluble in organie
solvents. It is of interest that the nitro substituted color vas
greener and stronger than the benzoyl substituted product.

In view of the difference in stability and in solubility
between the dibenzoyl dihydrophenazines snd Indanthrone, which was
ascribed to the denzoyl groups, atiempts wers made to p roparo a

arable product of the following type by condensation of di- or
tri wofluorenons .

prmpray g

Hawever, only small y:lolds of a black product of uncertain composi-
tion could be obtained. _

DISCUSSION:

1,6-Dibenzo 1 phenazing was obtained in rather low yield 'by
eondensation at 21/ in trichlorbsnzens of two molecules of 2-trom-3-
amino benzophenons, The latter intermediate was prepsred by the
following routo 3-nitrophthalic scid ~-» 2-bromp-3-nitrophthalic
acid = 2-bromo-3-nitro-benzophenone ~-> amino compound. Reduction .
of 1,6 dibenzoyl phenasine to the 5,10 dihydro form was easily
accomplisheﬁ w:lth godium hydrosulfite and sodium hydroxide :ln aleohol.
As stated in the sumary, ro-oxidation to the azine form also occurpred

readily.
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_ Condensation of 2~brom-3-amine bsnzophenone with the parent
git:lo-cggfomd did not proceed satisfactorily in ethylene glycol or
n ailco o

1,4-Dibenzoyl phenazine was prepared in the following steps:
cyclohexanone -3 cyclohexshe-1,2 dione (+ o-phenylensdiamins)
1,2,3,4~tetrahydrophenazine (+ benzaldehyde) —> 1,4 dibenzal-2,3-
dihydrophenazine -~~> 1.4 dibenzyl phenasine —-3 product. It is of
interest to note that the condensation of 1,2,%,% tetrahydrophenssine
and benzaldehyde is reported in the literature reference (JC8 1937,
701) to give the dibensyl derivative II directly, rather than the
dibenzgl phenazine I. -

1 11
N
A\,
5 ” )
m.f}aﬂg .
M.P. 152-154° (Lit 1589) M.P. 142-145°

However, the inability to oxidise the- {initial product to the
dibenzoyl derivative, the evidence of ultra-violet gbsorption
curves, and finally the successful isomerization to the desired
product, demonstrate the reverse to be the case,

_ Preparation of 1,4 dibenzoyl phenszine was also attempted
by the following route - parsxylidine (+ o-nitro chlorbenzene)-—>
1,% dimethyl-2' nitrodiphenylamine (with iron ~> 1,4 dimethyl
pﬁenazins —- 1,4 dicarboxy phenazins - product. However, the -
oxidation of dimethyl phenazine was unsueccessful and the m%hod
was ebandoned, -

Another route %o 1l,% dicarbaxy phenazine (pyrocatechol
(+ XHCoq) —> 2,3 dihydroxy terephthalic acid (+ o-phenylene diamine)
~-y product) was not pursued because of low yleld and impurity of
product resulting from the carbonation step. '

Phenazine was obtalned in fair yleld by heating 2-nitre
diphenyl amine with a mixture of iron powder (reduced iron) ami
iron filings. Use of some preduced iron was necessary to initiate
the rezaction. _

DUP050069291




Ritration of phenazine gave the 1,3 dinitro derivative which
upon heating with ammonium sulphide was selectively reduced to 1,3
dinitro-5,10 dihydrophenazine. The product was a bluish black
substance almost insoluble in orgeniec solvent but which according to
the literature also tends to reoxidize and become yellow,

The attempt to mske an Indanthrona analog from 4i- or tr!.-
brom-gminofluorenone involved the following steps: - fluorene
2.pitrofinorens ~—. 2-nitrofivorenone ~~>» 2-am:lnofluoranm --*7 (1,33
dibrom 2-aminofluorenone —» product.

Bromination of 2-aminofliuorenone gave a wono~bromo-derivative
believed to be 3~bromo-2-aminofiuorenons and a dibrom (probably 1,3)
derivative. Tribrom-2-amino-fluorenone was made by brominating
a-am%norlugrene hydrochloride and then oxidizing to the fluorenone
counterpart,

Condensation of these derivatives by the Ullman method did
not proceed with the ease exhibited by the comparable bromo-amino.
anthraquinones end no products of merit were obtained. This may be
explained by the relative inactivity of the bromine atoms in the
fluorenone molecule as reported in the literature.

' Methods of praparation and results are recorded in N.B,1290,
and N.B.1%30, 1325, 1398.

The main literature references sre listed below.
Kehrmenn & Havas. Ber. 46,342 ~

Phenazine from 2-nitro and 2-smino-diphenylamine.
Watg:;ma.n and Yi::l.an. g:s?rg. Chegés1§12§g ‘(1'.9’+9)

_ Phenazine from 2-nitro diphenylamine,
Methoxy, ﬂimthoxy phat‘;azm.

1,4 dibydroxy phenazine.
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l-nitro phenazine.

Eehrmenn & Havas. Ber. 46,347
1,3 dinitro and 1,3 dinitro-dihwdro phenazine,

.233 :h- Tetra ro phenazi
1 Methyl, 1 Tetrahwdrophenazineo
Phenazins l-carboxylic acid,

Riley, et al. J. Chem. 8000 1%‘);2 189%
Bulln Soc, Chim 12’ 506"
Rauhg e% al. 39 Ol‘g. Chem. 10’20% (1%5)

g;lwgng

1,4 Dibenzyl phanazino. Other phenazine derivatives.

Praxmarer. Monotshefte 28, 1207 (19063
Hemmelmayr Honotshefte 38 (19017
Je %Che mie Wi, 2

Catechol dicarboxylic acid,
Ber. 34, 1764 (1901)
t & Nove Rec. deg Tp

Diels .

Fluorene —=» 2«aminofivorenons.
Analt Asocéa quin. Argentina 33 '5-#0 (c Ao 1»0:1#792)

e ux. - rﬁn a8

Nitration of fluorene.

Bekert & Langecker. J. prekt Chemie 118,263-81
J. Chem. Soc, 1 z 2020 '

Courtot & Vignate. Bull. Soe, Chim, i

Huntres, at al. J. A.c 8. 26#,12

Brom—amino-ﬂmrené and -fluorenons.

MPH
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