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colourkss prismaric nadks (2.0 g) m.p. 151-52’. The product agreed in all its properties and colour 
rcactlon with sakuranetin. Its acetate prepared by the proadure of Narasimhachari CI of.’ gave 
small colourku prisms, m.p. 98-99’. 

The bcnzcnc insoluble portion gave on crystallisation from alcohol pak yellow needles (I g) 
m.p. 23638’, undepr& by prunetin and aarylation yielded colourlejJ necdks. m.p. 222-24” 
undcprcssed by pnmctinaatarc. 
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So?Jt time ago, in connection with other work, the need arose for quantities of lchlore2-nitro- 
anthraquinonc. This compound had been prepared previously in 36 per ant crude yield’ from 
2-amino-lchloroanthraquinonc via the diazonium sulfalc, and in unspccitied yield’ by pcnulfuric 
acid oxidation of the amine. However, we. were induced 10 consider the use of pcraatic acid for 
this oxidation by a report’ of the simpk conversion, in this manner, of I :2-diaminoanthraquinonc 
into I-amino-2-nitroanthraquinone. 

The reaction proved to be so convement and eff&ent that the preparation of other nitroanthra- 
quinones was examined. Nine amino-anrhraquinoncs were thus converted into their mtro homologs 
in yields ranging from 35-82 per ant. The tn?st yields (61-82 per ant) wcrc encountered in the 
oxidation of simple aminohaloanthraquinoncs. The presence of negative groups adjaant to the 
ammo group appears beneficial, sincc 2:tLdlamino-I :5-dichloroanrhraquinone and I :4-diamino- 
2:3_dichloroanthraquinone were successfully oxidlzcd, while the corresponding unchlorinatcd 
diamincs gave only mixtures of unidentifkd products. 

Kopetschni reported’ I-amino4chloroanthraquinonc to be oxidized only to the nitroso homolog 
by the action of persulfurIc acid. Pcraatic acid oxidation, however, rcadlly produced lchloro-4 
nitro-anthraquinonc. Oxidation of I :2-diaminoanthraquinonc produced. as reported.’ some I- 
amino-2-nitroanthraquinonc provided the reaction mixture was heated only brlefly. Continued 
heating. however. gave mixtures of unidentified products, in which, 10 judge from the yellow color, 
the l-amino group was no longer present. 

The reaction of I +diamino-2:3-dichloroanthraquinonc was unique in that only one of the amino 
groups suffered oxidarion. Heating the product with fresh peraatic acid produced no further 
oxidation. On the other hand, the introduction of two nitro groups into the same ring appears 10 
be no obstacle, sina 2:34iinitroanthraquinone was obtained from 2-amino-3-nitroanthraquinone. 

Raccntly. Emmons dcscrlbcd’ his careful work upon the peracetic acid oxidation of simple 
amincs to nitro homologs, and indicarcd that inferior results were obtained in the case of weakly 
basiz or negalivcly substituted am&s. Our results appear 10 conlradicr this generalization (as 
amincs of he anthraquinonc scrics arc very weakly basic), and arc more in agreement with the results 
obtained’ by using pcroxytrifluoro-aatlc acid as the oxidant. It is possibk rhar the use of the latter 
reagent would give superior yields in the oxidation of aminoanthraquinoncs. but this was not invcsti- 
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EXPERIMENTAL 

Gtntraf proctdurt. Commercial 40% pcraaic acid and a product of similar strength prepared’ 
by admixture of 30% hydrogen peroxide, acetic anhydridc and aatic acid, were used interchangeably. 

’ W. Bradky and E. Lotte. /. Chtm. Sot. 2129 (1951). 
’ E. Kopctschni. Gtr. Pa. 363.930; Frdl. 14. 8u) (1926). 
D I. G. Farhcnindwtrie. A. G.. P.R. Rtporr No. 70341. frames 14@40-2. 
’ W. D. Fmmons. 1. Amtr. Chtm. Sot. 79. 5S28 (1957). 
* W. D. Emmons. 1. Amtr. Chtm. Ser. 76, 3470 (1954). 

All mcllmg pomls wcrc taken In Pyrex capillaries usmg a Hcnhbcrg melting point apparatus and AnschOu 
thermometers 
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The amincs employed wuc purifkd sampks of commcrically availabk vat dye intermediates. The 
amin~nthraquino~ was mixed with the praoztic acid (20 ml/g amine) and the mixture was heated to 
the boiling point for t_ t hr. When larger (i IO gt quantities of amine were used. the pcraatic acid 
was diluted with an qua1 volume of glacial aactic acid to moderate the reaction. The cooled solution 
was drowned. and the nitroanthraquinonc was filterad and crystallized. The products are listed in 
Tabk 1. and the yields are those of the purifkd products. 
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(Receiwd IO &r&r 1958) 

TEE recent publiation’ of a preparation of Z-benriminatolylmcthy~~iouronium hydrochloride 
prompts us to report an examination of this compound which WC carried out some time ago as an 
alternative to btnzylisothiouronium hydrochloride for the charactcrisation of catboxylic acids. It 
was thought that the associating properties of the bcnziminazok ring system might lead to carboxylic 
acid salts with higher melting points than those of the bcnzyl analogs. and that the diffcrcna in 
melting point bctwccn ncighbouring members of homologous series might be increased. A few salts 
of the more volatile carboxylic acids were prcparcxl by metathesis from the hydrochloride; they 
showed similar solubility characteristics and melting points which are compared in Tabk 1. Basifica- 
tion of solutions of2-bcnziminazolylmcthylirothiouronium hydrochloride in air producbd a colourkss. 
odoutkss solid. m.p. 184-186’~; which IS probably the corresponding disulphoxide (Found: N, 
15.9. c&c. for C,,H,,O,N,S,: N, rS65%). Hughes and Lions’ reported its melting point as 182’; 
the corresponding mcrcaptan melted at 158 . Thus, the only advantage that might b claimed ower 
the use of the well established bcnzyli~othiouronium hydrochlorldc was the freedom from the nauscat- 
ing smell of bcnzyl mcrcaptan frqucntly associated with its use. and so the investigation was not 
continued. The fact that the melting points of bcql- and 2-bcnz~minazolyImcthylisothiouronium 
salts are in the main so close together supports the view* that the nature of the radicals attached to 
the thiourea and to the cdrboxyl group make little or no contribution to the stabitity of the crystal. 
Walker based this conclusion on a comparison of the melting points of benzyl and substituted 
bcnzylisothiouronium salts and some additional support is now available from a system containing a 
markedly diffmnt hctcrocyclic structure attached to the lhiourea group. 

-I-ABLE 1. 2-BaNZrMln~~LYLMrlti~Lironil~ONiU~ SALTS 

Formula 
Nitrogen 

Cak. Found 

Trifluoroaatic 167’ C,,H,,O,N,F& ! 17.5 18.0 
Formic 1s.4: (lS2”) ’ C,,H,,O,N,S 22.2 21.9 

AC&C lw (136-j C,,H,,O,NS * 21-t 21.3 
n-Butyric ISI~Y (IM’) G,H,,O,N,S ’ 19.1 19.0 

Figures in pmznlhem indiatm m.p.s of comspondmg bauyl analogs 
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