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colourless prismatic needles (2:0 g) m.p. 151-52°. The product agreed in all its properties and colour
reaction with sakuranetin. Its acctate prepared by the procedure of Narasimhachari es al.” gave
small colourless prisms, m.p. 98-99°.

The benzenc insoluble portion gave on crystallisation from alcohol pale yellow needles (1 g)
m.p. 236-38", undepressed by prunetin and acetylation yielded colourless necdles, m.p. 222-24°
undepressed by prunctinacetate. R. N. GosL
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Delhi University

The preparation of nitroanthraquinones by the peracetic acid oxidation
of aminoanthraquinones

(Received 10 October 1958)

Sowmt time ago, in connection with other work, the need arose for quantities of 1-chloro-2-nitro-
anthraquinone. This compound had been prepared previously in 36 per cent crude yield' from
2-amino-1-chloroanthraquinone via the diazonium sulfate, and in unspecified yield® by persulfuric
acid oxidation of the amine. However, we were induced to consider the use of peracetic acid for
this oxidation by a report® of the simple conversion, in this manner, of 1:2-diaminoanthraquinonc
into 1-amino-2-nitroanthraquinone.

The reaction proved to be so convenient and efficient that the preparation of other nitroanthra-
quinones was examined. Nine amino-anthraquinones were thus converted into their nitro homologs
in yields ranging from 35-82 per cent. The best yields (61-82 per cent) were encountered in the
oxidation of simple aminohaloanthraquinones. The presence of negative groups adjacent to the
amino group appears beneficial, since 2:6-diamino-1:5-dichloroanthraquinone and 1:4-diamino-
2:3-dichloroanthraquinone were successfully oxidized, while the corresponding unchlorinated
diamines gave only mixtures of unidentified products.

Kopetschni reported® 1-amino-4-chloroanthraquinone to be oxidized only to the nitroso homolog
by the action of persulfuric acid. Peracetic acid oxidation, however, readily produced 1-chloro-4-
nitro-anthraquinone. Oxidation of 1:2-diaminoanthraquinone produced, as reported,® some I-
amino-2-nitroanthraquinonc provided the reaction mixture was heated only briefly. Continued
heating, however, gave mixtures of unidentified products, in which, to judge from the yellow color,
the 1-amino group was no longer present.

The reaction of 1:4-diamino-2:3-dichloroanthraquinone was unique in that only one of the amino
groups suffered oxidation. Heating the product with fresh peracetic acid produced no further
oxidation. On the other hand, the introduction of two nitro groups into the same ring appears to
be no obstacle, since 2:3-dinitroanthraquinone was obtained from 2-amino-3-nitroanthraquinone.

Recently, Emmons described® his careful work upon the peracetic acid oxidation of simple
amines to nitro homologs, and indicated that inferior results were obtained in the case of weakly
basic or negatively substituted amincs. Our results appear to contradict this generalization (as
amines of the anthraquinone series are very weakly basic), and are more in agreement with the results
obtained* by using peroxytrifluoro-acetic acid as the oxidant. It is possible that the use of the latter
reagent would give superior yiclds in the oxidation of aminoanthraquinones, but this was not investi-
gated.

EXPERIMENTAL

General procedure. Commercial 40%; peracetic acid and a product of similar strength prepared?®
by admixture of 309, hydrogen peroxide, acetic anhydride and acetic acid, were used interchangeably.

' W. Bradley and F. Leete, J. Chem. Soc. 2129 (1951).
* E. Kopetschni, Ger. Par. 363,930, Frdi. 14, 850 (1926).
* 1. ;. Farbenindustrie, A. G., P.B. Report No. 70341, frames 14040-2.
¢ W. D. Emmons, J. Amer. Chem. Soc. 79, 5528 (1957).
* W. D. Emmons, J. Amer. Chem. Soc. 76, 3470 (1954).
All melting points were taken in Pyrex capillaries using a Hershberg melting point apparatus and Anschiitz
thermometers.
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The amines employed were purified samples of commerically available vat dye intermediates. The
aminoanthraguinone was mixed with the peracetic acid (20 ml{g amine) and the mixture was heated to
the boiling point for - hr. When larger (2> 10 ) quantities of amine were used, the peracetic acid
was diluted with an equal volume of glacial acetic acid to moderate the reaction. The cooled solution
was drowned, and the nitroanthraquinone was filtered and crystallized. The products are listed in
Table 1, and the yields are those of the purified products.

Acknowledgments—The authors are grateful to Mr. H. X. Kaempfen for technical assistance, and to
Mr. O. E. Sundberg and his associates for the microanalyses. W. L. Mossy
Research Dicision W. L. BERRY
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2-Benziminazolylmethylisothicuronium salts
(Received 10 October 1958)

Tt recent publication® of a preparation of 2-benziminazolylmethylisothiouronium hydrochloride
prompts us to report an examination of this compound which we carried out some time ago as an
alternative 1o benzylisothiouronium hydrochloride for the characterisation of carboxylic acids. It
was thought that the associating properties of the benziminazole ring system might lead to carboxylic
acid salts with higher melting points than those of the benzyl analogs, and that the difference in
melting point between neighbouring members of homologous series might be increased. A few salts
of the more volatile carboxylic acids were prepared by metathesis from the hydrochloride; they
showed similar solubility characteristics and melting points which are compared in Table 1. Basifica-
tion of solutions of 2-benziminazolyimethylisathiouronium hydrochloride in air produced a colourless,
odourless solid, m.p. 184-186°c: which is probably the corresponding disulphoxide (Found: N,
159, cale. for C,(H,(O,NS,: N, 1565%). Hughes and Lions® reported its melting point as 182°;
the corresponding mercaptan melted at 158", Thus, the only advantage that might be claimed over
the usc of the well established benzylisothiouronium hydrochloride was the freedom from the nauscat-
ing smell of benzyl mercaptan frequently associated with its use, and so the investigation was not
continued. The fact that the melting points of benzyl- and 2-benziminazolylmethylisothiouronium
salts are in the main so close together supports the view® that the nature of the radicals attached to
the thiourea and to the carboxyl group make littic or no contribution to the stability of the crystal.
Walker based this conclusion on a comparison of the melting points of benzyl and substituted
benzylisothiouronium salts and some additional support is now available from a system containing a
markedly different heterocyclic structure attached to the thiourea group.

TAsLE |, 2-BENZIMINAZOLYLMETHYLISOTHIOURONIUM SALTS

. ' Nitrogen
Acid M.p. Formula Cale. Found
Trifluoroacetic 167’ CuHLONF,S 175 180
Formic 1547 (152°) ' C,H, ONS 22:2 219
Acetic 1507 (136) CuHONS 211 213
n-Butyric 151-5° (150%) CiuHONS 19-1 19-0
Figures in parentheses indicates m.p.s of corresponding benzyl analogs.
Chemistry Division E. 8. Lane
A.E.R.E., Harwell
Didcot, Berks.
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