
Tetrahsdren Letters No.22, ppe 2367-2371, 1966. Pergamo" Press Ltd. 
printed in Great Britain, 

A REAPPRAISAL OF THE R?XACTION OF QUIKONES WITS RYDRAZOIC ACID 

G.R. Bedford, G. Jones and B.R. iVebster 
Imperial Chemical Industries Limit*, Pharmaceuticals Divisim, 
P.O. Box 25, Alderley Park, Hacclesfield, Cheshire. 

(Received 17 March 1966) 

The Schmidt reaction, using concentrated sulphurio 

acid and hydrasoic acid at O*, as applied to alkyl substituted 

quinones has been the subject of recent studies (1), Folkers & a. 

come to the conclusion that in the case of quinones such aa h 

and Ib the products are exclusively of type IIa and IIb. 
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Their deductions are based solely on the observation 

that in the pr&ucts the NH-proton is directly coupled to a - CE 

proton in the n.9.r. spectra. Therefore, they asai&n to the 

products structures of type IIa and IIb, in which these two gzoups 

zt?e adjacent. Consequently they deduce that in the Schmidt 

reaction of quinones, the least substituted group (at the least 

hindered end of the quinone), in preference, always miflates. 
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‘Ihim motion of qninczkee thur presented a direot 

method of obtdaing the prevlouely rare 2,5&2,5 aaepimlionee, 

whloh enoaamged un to study their ohemistry. During thie 

lnvoetigsticm, the rsjor azepindlone fk‘rom 2-methyl-1,4- 

aaphw (I8) was reduced dth aodium borohydride, 

and the reeultlng secondary aloohol (IV) was converted using 

thlonyl ohlorlde into the oorreepanding ohloro derivative (V), 

whose nuoleophilio eubrtitution reactions were investigated. 

Trwtmnt of V with thioglyoolllo sold yielded a compound 

whore l paotrorooplo properties oould beet be acoomodated 

by,rtruature VI. 

(IV) R=OH; (VI R=Cl 

Ihe n.m.r. epeotrum, of a deuterium oxide/sodium carbonate 

eolution of VI wee oharaoterized by a singlet (2E) at r6.95 

(-S.Ca,.CO.O-) and en AB pattern (2H) centered at r 7.3 

(co.cB,. 24. The arcmatio region of the spectrum shored two 

multipleta, one centered at T 2.1 (IEI) and the other at T’2.75 (3H). 

The maee ape&rum of VI shored en initial lose of 42 ma88 units 
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(m*185.7) followed by a loss of 59 mass units (~~"118.8). 

Accurate mass measurement showed these to be losses of 

CH2 = CO and -CH2.CO.OH respectively. A comparison of 

the mass spectrum of VII, which was prepared (2) by ring 

closing the acid side chain onto the aromatic amine, with 

that cf VI revealed their essential similarity, both spectra 

being characterized by the loss of CH2 = CO. 

Acid hydrolysis of the major azepindione derived 

from Ia, resulted in the isolation in good yield of &acetylcarbo- 

styril (VIII) which was characterized by spectroscopic results 

and whose identity was confirmed by compariion with an authentic 

synthetic sample (3). A similar rearrangement under alkaline 

conditions has been reported by Rees (4) for IX. Having thus 

established the structure for this rearrangement product we can 

now say that the major azepindione derived from 2-methyl-1,4- 

naphthoquinone Ia must be 4-methyl-1H 2H 5H-benz[flazepine-2,5-dione -9 -9 - 

IIIa and not IIa. 

COCH3 

@Lo ::;l&oH 
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The mass spectra of ih and its unsaturated 

,:e?ivatives were of no assistance in ascertaining where the 

Nh group had been imerted. The main fragmentation path 

consisted of the loss of two molecules of carbon monoxide, 

giving rise to substituted indoles whose spectra, from here 

down, wers found to agree :rith the published spectra (5). 

Accordingly we were led to reinvestigate the spin decoupling 

evidence on which Folkers’ proposal was based. The 

orepindione IIIa exhibited a broad singlet (half-baud width 

*40/s) at 3.21 (=CHH and a doublet J = 1.4 o/s atr 7.79 

(-ca,). The multiplicity of the signal due to the olefinic 

proton was reduced by either decoupling or deuterium substitution 

of the NH proton. 

The major azepindione (m.p. 168.) derived from 

thymoquinone (Ib) presented a particularly favourable case for 

investigating the long range coupling effects. The n.m.r. 

spectrum showed signals at T 3.49 and T4.20 (-CH). !Phese 

signals were a doublet of doublets (Jp2.0, 0.6 c/s)(proton 

ndjaoent to’isopropyl group) and a doublet of quartets 
. 

,I.1.8, 0.7 c/s) (proton adjacent to methyl group). A broad 

at T-O.3 
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3 doublet (~~0.6 c/s) and ths other to a quartet 

(JzO.7 c/s). A similar result was obtained if the 

NH proton was replaced by deuterium. 'l%is evidence 

is best interpreted in terms of structure IIIb, the NH 

coupling being of allylic type to the one olefinic proton 

and of amidic type to the other olefinic proton. 

Similar results have been obtained independantly 

by workers at Uanohester University (6) for the unsymmetrical 

azepindiones described by Folkers and will be reported 

separately. A paper describing some chemical studies in 

the benzazepindione series is in preparation. 
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