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In our study of 1,3 acyl migrations (1,2) heterocycles are of particular interest because
of their freedom from complications due to syn-anti isomerism. We were struck by the scarcity
of pairs of isomeric N- and O-acyl derivatives in simple aromatic heterocyclic systems such as
the a-pyridones and the pyrimidones (3). Preliminary work was carried out on the acylation of
the sodium salt of 2-pyridone in benzene. Spectral evidence (4) that mixtures of N- and O-acyl
products were being formed led us to shift to a study of the reaction of benzoyl chloride at

-200 with the sodium salt (J& ) of 6-phenanthridinone, prepared from reaction of 6-phenanthridinone

in tetrahydrofuran with sodium hydride. Removal of the solvent without heating gave the O-benzo-
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(with rearrangement)
vyl product 2, not significantly contaminated with the N-benzoyl isomer 3, to be described. Puril-
fication was accomplished by crystallization from toluene-pentane at -200. When solid 2 was
heated rapidly it began to melt at 1190, quickly resolidified and remelted at 1900,**
Benzoylation of the scdium salt of the phenanthridinone as before but at ambient temperature

followed by treatmamt with boiling toluene gave N-benzoylphenanthridinone, m.p. 189-192, 50,

*We are very much indebted to the National Science Foundation for a grant (GP 5277) which has
supported this work in part.

**Differential thermal analysis (10.60/min) by Mr. S. Byrn showed 8 H (kcal/mole) of k.7, -6.9,
and 12 for the initial endotherm due to melting, the heat of reaction, and the final melting
endotherm. The value for the heat of melting of purified N-benzoyl rearrangement product 3 was
9.3 kcal/mole. Thege results will be described in more detail in a later publicatiomn.
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which was purified by crystallization from toluene-petroleum ether. Both isomeric
benzoylphenanthridinones gave correct analyses for carbon, hydrogen, and nitrogen.

Structures were assigned to 2 and 3 on the basis of the IR and UV spectra. The IR spectrum
of the O-benzoyl compound 2 showed a single intense absorption at 1743 c@™l {(and no other strong
absorption in the carbonyl region above 1600 cm™1). The N-benzoylphenanthridinone 3 showed two
strong bands in the carbonyl region, one at 1733 and one at 1656 cm™ 1, (The absorption at 1656
cm” 1 may be compared with the carbonyl absorption at 1650 cm™! shown by N-methylphanthridinone
(5).) The UV spectrum of 2 (dissolved in a small amount of tetrahydrofuran and diluted with
spectral grade hexane) was similar in its maxima and shoulders to that reported (6) for
9-methoxy-phenanthridine and the two largest peaks had Amayx 240 and 249 (e 47,200 for each).

The N-benzoyl compound 3 showed a similar correspondence with the spectrum of N-methylphenthri-

dimane {6} with Xpe, oFf the hishest

T omy & L9,20€.  The two isomers &iffered

greatly in their reactivity toward piperidine. The O-benzoyl compound 3 reacted with an
approximately equimolar amount of piperidine in pentane to give after 12 hr at -200 a 65% yield
of N-benzoylpiperidine, m.p. 47-490, and 84% of phenanthridinone whereas the N-benzoyl compound 3
in the same medium after 12 hr at ambient temperature and 4 hr under reflux gave only a 23% yield
of benzoylpiperidine and 75% of the starting N-benzoylphenanthridinone 3 was recovered.

It is clear that acylation of the phenanthridinone anion under the conditions employed here
leads BT dow Temperalures predomirakely ¥o the kinetically coatrolled product, the (-Genzoyl
derivative. That the N-isomer is favored at equilibrium is most convincingly shown by an
experiment in which the O-isomer 2 was heated in methylene chloride for 6 hr after which the IR

spectrum was identical with that of an analytical sample of the N-isomer 3,

CoHsCO00 0  COCgHs
— N N
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W N/

2 2
The thermochemistry of the equilibrium between O- and N-methylpyridone has been analyzed
with great care by Beak, Bonham and Lee (7) and the N-methyl compound found to be the more stable

by some 1k keal/mole. On the other hand the observation that acylation of 2-pyridone has led

only to the O-acyl product, the N-acyl-2-pyridones not yet having been observed (3), and also
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our preliminary work (&) on the acylation of the sodium salt of 2-pyridone suggest that ’t‘hé
equilibrium in the acylpyridone system favors the O-acyl compound. The possibility that #he
O-acylpyridone is the more stable pyridone derivative but that the N-acylphenanthridine is the
more stable isomer in that system is not totally unexpected in view of the observation (8) that
N-protonated phenanthridinone is favored over the O-isomer by a significantly greater margin
than is the N-protonated pyridone over its O-isomer.

Our work suggests that N-acyl isomers of simple heterocyclic systems may be rather more
accessible than is implied by their almost complete absence from the chemical literature. In
addition the ease of the O-N benzoyl migratiou in the phenanthridinone system indicates that
such rearrangements may be of general importance in the chemistry of other heterocyclic com-
pounds.

REFERENCES

(1) D. Y. Curtin and L. L. Miller, J. Am. Chem. Soc., 89, 637 (1967).

(2) D. Y. Curtin and J. D. Druliner, J. Org. Chem., 32, 1552 (1967).

(3) H. S. Mosher, "The Chemistry of the Pyridines," in "Heterocyclic Compounds," Edited by
R. C. Elderfield, John Wiley and Sons, p.235. New York, N. Y. (1950). H. Meislich,
"Pyridine and It's Derivatives," Part 3, "Chemistry of Heterocyclic Compounds," Edited by
E. Klingsberg and A. Weissberger, Wiley Interscience, Inc. New York, N. Y. (1962).

D. J. Brown, "The Pyrimidines," Edited Ly A. Weissberger, Wiley Interscience, Inc.
New York, N. Y. (1962).

(k) See footnote 23 of ref. 1.

(5) R. E. Bowman, A. Campbell, and E. M. Tanner, J. Chem. Soc., 4k (1959).

(6) C. B. Reese, J. Chem. Soc., 895 (1958).

(7) P. Beak, J. Bonham, and J. T. Lee, Jr., J. Am. Chem. Soc., 90, 1569 (1968).

(8) A. Albert and J. N. Phillips, J. Chem. Soc., 1294 (1956).



