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A SUCCESSFUL PREPARATION OF 

2-ARYL-2, 3-DIHYDRO-2, 3-IMINO-1, 4-NAPHTHOQUINONES

Kazuhiro MARUYAMA and Takuji OGAWA 

Department of Chemistry, Faculty of Science, Kyoto University, Kyoto 606

A new class of compounds, 2-aryl-2, 3-dihydro-2, 3-imino-1, 4-naphtho-

quinones 3 was synthesized for the first time by heating 2-aryl-1, 4-

naphthoquinones with aryl azides. The yields were 30-50% when p-methoxy-

phenyl azide was used.

This is the first successful preparation of new class of compounds 2-ary1-2, 3-

dihydro-2, 3-imino-1, 4-naphthoquinones 3. Though compounds 3 have a simple structure, 

the syntheses to our knowledge have not yet been accomplished despite of a lot of 

trials.1) 

A typical procedure of iminodihydronaphthoquinone preparation is as follows; 

a mixture of 1mmol of 1a, 3mmol of 2a, and 200mg of Na2CO3 (added to suppress 

acid catalyzed isomerization of 3) was heated at 80•Ž without using any solvent. 

When almost the starting quinone was consumed after about 4 days, the reaction 

products were separated by passing the CH2Cl2 solution of the mixture through a 

column of silica gel with hexane-ether as eluents. Three products were isolated; 

2, 3-dihydro-2, 3-(N-p-anisidino) imino-2-phenyl-1, 4-naphthoquinone 3a, 2-p-anisidino-

3-phenyl-1, 4-naphthoquinone 4a, and 2-(p-anisidinoiminomethyl)-2-phenyl-1, 3-indan-

dione 5a. Their yields are tabulated in Table. Electron donating substituent at 

phenyl azide tended to increase the yields of 3. The structure of 3a was confirmed 

by the following spectral data and by the acid catalyzed isomerization to 4a. 

The spectral data of 3a; 1HNMR (CDC13) ƒÂ 3.56 (s,3H, OCH3), 3.96 (s, 1H, NCH), 6.45 (d, 

J=9Hz, 2H, aromatic), 6.66 (d, J=9Hz, 2H, aromatic), 7.2-7.4 (m, SH, aromatic), 7.4-7.6 

(m, 2H, aromatic), 7.8-8.0(m, 2H, aromatic); IR (KBr) cm-1 1690 (CO), 1590, 1510, 1245, 

1030, 860, 820, 755, 700; MS (10eV) m/e (rel. intensity) 355 (M+, 100). Anal. Calcu-

lated for C23H17O3N: C, 77.73; H, 4.82; N, 3.94. Found: C, 77.45; H, 4.68; N, 3.86. 

Mp. 139-140•Ž. The analytical data exclude a possibility of triazoline derivative. 

The 1HNMR signal at ƒÂ 3.96 was assigned as the proton attaching to the carbon adja-

cent to the nitrogen on aziridine ring (Ha), which exhibited a reasonable value com-

pared with that of other aziridine derivative.2) Other naphthoquinone derivatives 

than 2-aryl-1, 4-naphthoquinones failed to afford iminodihydronaphthoquinones under 

similar conditions. 1, 4-Naphthoquinone and its 2-methoxy- or 2-amino-derivatives 

gave the corresponding triazole derivatives 6 and 1, 3-indandione derivatives. 2, 3-

Disubstituted 1, 4-naphthoquinones gave no adducts and the starting quinones were 

recovered.
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Table. Reactions of Quinones and Azides

1 2 3 4 5

6

a) Isolated yields.
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