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SUMMARY

Nucleophilic substitution reactions of 3-bromobenzanthrone and 3-nitro-
benzanthrone have been studied. Reaction of 3-bromobenzanthrone with
different arylamines gave rise to G6-arylamino-3-bromobenzanthrones.
Anomalous behaviour was observed with 2-aminobenzothiazole, when the
bromine arom underwent displacement, and with thiourea, when 3-
mercaptobenzanthrone was obtained. Reactions of 3-nitrobenzanthrone,
on the other hand, gave rise to 4-substituted amino derivatives.

The nucleophilic substitution reactions of benzanthrone and its
derivatives in dimethyl sulphoxide containing potassium hydroxide
(DMSO/KOH) have been reported.! ~* The present paper presents some
of our findings with 3-bromo and 3-nitro-benzanthrones.

I. REACTIONS OF 3-BROMOBENZANTHRONE

The reactions of 3-bromobenzanthrone (I) with various nucleophiles such
as aniline, 2-aminopyridine, 2-aminobenzothiazole, guanidine nitrate
and thiourea in DMSQO/KOH were studied (Schemes 1 and 2). The
reaction of 3-bromobenzanthrone with aniline in DMSO/KOH gave a
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product which was found to be 6-anilino-3-bromobenzanthrone (III).
The product was characterised by elemental analysis, mass spectrum (n1/e
at 399 and 401) and the orientation was established by the very slight
colour change with alkali (a shift of only 45 nm on addition of alkali). It is
known that 4-aminobenzanthrones give a strong colour change in
alkaline medium when compared with 6-aminobenzanthrones.®

A similar reaction occurred when 3-bromobenzanthrone was reacted
with 2-aminopyridine. The product obtained was again the 6-substituted
derivative (IV), characterised by elemental analysis and mass spectrum
(mfec at 400 and 402).

Rather surprisingly, the reaction of 2-aminobenzothiazole with 3-
bromobenzanthrone proceeded by nucleophilic attack at the 3-position
with elimination of halogen to yield V. Elemental analysis and mass



Nucleophilic substitution reactions on 3-bromo- and 3-nitrobenzanthrones 433

Br '
O 2- Aminobenzothiazole -

<@ Shas

- 2*@

- TJ@

¢
I

el
—~

Indanthrene Olive
Green B {(CI.No0.69500)

Scheme 2

spectrum clearly established the nature of the reaction. This anomalous
behaviour with 2-aminobenzothiazole is difficult to explain.

It was anticipated that the 3-(2-aminobenzothiazolyl) benzanthrone
would undergo cyclisation in isobutanolic potassium hydroxide to yield a
3,4-fused heterocyclic derivative of benzanthrone in a manner similar to
the formation of the vat dye Indanthrene Olive Green B. However, the
attempted cyclisation did not occur and the starting material was
recovered under various reaction conditions (Scheme 2).

Reaction of guanidine nitrate with 3-bromobenzanthrone in
DMSO/KOH gave a product which analysed for VI and was further
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characterised by the mass spectrum (m/e at 347 and 349). Presumably, the
initial reaction product obtained by attack at the 6-position underwent
spontaneous cyclisation under the reaction conditions.

Reaction of thiourea with 3-bromobenzanthrone in DMSO/K OH led
to the formation of 3-mercaptobenzanthrone (VII), characterised by its
elemental analysis (C, H and S values and absence of Br).

Thus, the reaction of 3-bromobenzanthrone with different nucleophiles
depends on the nature of the nucleophile but no satisfactory explanation
can be offered for the different types of reaction with different

nucleophiles.
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2. REACTIONS OF 3-NITROBENZANTHRONE

In view of the fact that 3-bromobenzanthrone showed such behaviour
with different nucleophiles, it was of interest to study the nucleophilic
reactions of 3-nitrobenzanthrone (Scheme 3). Reaction of 3-nitro-
benzanthrone with aniline in DMSO/KOH gave rise to 4-anilino-3-
nitrobenzanthrone (VIiIa) as shown by its elemental analysis; the
orientation- was confirmed by the strong colour change in alkaline
medium (as expected of a 4-amino derivative®). Similar aminated
products were obtained by reaction with p-toluidine, p-anisidine and
ethanolamine. However, reaction of 3-nitrobenzanthrone with hydroxyl-
amine hydrochloride led to the reduction of the nitro group and gave rise
to 3-aminobenzanthrone (X) (which was found to be identical with a
sample prepared as described elsewhere!®).

3-Nitro-4-substituted anilinobenzanthrone derivatives were evaluated
as disperse dyes on polyester but were found to have low tinctorial power
and poor lightfastness.

3. EXPERIMENTAL PROCEDURE

All melting points are uncorrected. The infra-red spectra were recorded
on Perkin-Elmer Model No. 21. The visible spectra were recorded on a
Beckmann DK-2A spectrophotometer. Commercially available 3-
bromobenzanthrone was crystallised from HOAc. 3-Nitrobenzanthrone
was prepared by the reported procedure.®

3.1. General procedure for the nucleophilic substitution reaction on 3-
bromo- and 3-nitro-benzanthrones

3-Bromobenzanthrone or 3-nitrobenzanthrone (0-0032 mol) was added
to a stirred mixture of the nucleophile (0-01 mol) in DMSQO (20ml)
containing powdered KOH (4 g). The mixture was stirred for 16 hat room
temperature, during which time its colour changed from pale green to red
and finally to blue-violet. The reaction mixture was diluted with ice-cold
water (250 ml) and was adjusted to pH 4-5 using conc. HCI, when the
product which separated was filtered, washed with water and dried. The
yield, melting point, method of purification and molecular formula of the
products are given in the table.
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TABLE 1
Physical Data of the Substituted Products
Compound  Yicld m.p. Purification Mol. formula® Amax in Shift in Shift in
(") (°C) DMF (nm)y DMF conig  ZAmax (nm)
2% NaOH
(nm)
From 3-bromaberzanthrone
m 77 172-174 C.H,/EtOAc®  C.,H,BrNO 465 510 45
{80:20 by vol.)
v © 70 247-249 C,H /EtOAc®  C.,H,,BrN,O a75 475 _
(80:20 by vol.)
v 88  210-221 C.H,/EtOAc®  C..H,,N,0S — — —
(60:40 by vol.)
vi 85 165-169 EtOAC/EtOH® C, H,,BrN, — — —
(80:20 by vol.)
Y 90 256~258 DMF (cryst.) C,7H,;,0s —_— —_ —
From 3-nitrobenzanthrone
Villa 73 138-190 CH, (cryst.) Ci3H,,N,0, 475 565 90
Villb 72 146-148  C.H, (cryst.) C..H,,N.O, 485 575 90
Viile 80  150-151 C.H, (cryst.) C,.H, N,O, 490 590 100
IX 75 150-152 C H, (cryst.) C,oH,:N,0, 515 650 135
X S0 238-240 C.H.° C,,H,,NO — - —

2 Chromatographed over neutral alumina using chlorobenzene as solvent (minimum).
* Sutisfactory analyses obtained.
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