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An isotopic labeling study has shown that the N-formyl group
of oxonitine, a product of permanganate oxidation of aconitine in
a 95:5 acetone-water, originates from the methylene group of the

N-ethyl of aconitine.

Since oxonitine (1), a permanganate oxidation product of aconitine (2), was
first reported by Carr in 1912, D its structure and the mechanism of the formation
have been studied by many investigators.z) Its structure as an N-formyl-N-des-
ethylaconitine was suggested by Turner et al. 2b) and Jacobs et al. 3) but the mecha-
nism of its formation from 2 has remained unsettled despite study by several
groups2b 2¢) of 1nvest1gators Pelletier et al. 4 recently published their results
on the mechanism of the formation of 1 from 2 and showed that the N-formyl group of
1 was derived from acetone as solvent as well as from the methyl group of the N-
ethyl group of g, when 2 was oxidized with permanganate in several aqueous systems.

The present author; wish to report that, contra Pelletier et al., the N-formyl
group of 1 originates from the methylene group of the N-ethyl of 2 when 2 is oxi-
dized w1th permanganate in a 95:5 acetone-water. The present results therefore
confirm that a different mechanism operates when the oxidation is carried out in a
solvent containing a smaller amount of water.

For this study we prepared aconine pentaacetate (3), mp (decomp) 222-223 °C,
with a labeled N-ethyl group (N—13CH2CH3) from N-desetnylaconitine S-acetates) in
6) 13C NMR spectrum (CDC13) of 3 clearly indicated the labeled methyl-
ene of the N-ethyl group at § 48.8 ppm.

Oxidation of 3 for 4 days at room temperature in acetone-water (95:5 v/v) with

three steps.

potassium permanganate gave N-formyl-N-desethylaconine pentaacetate (4), mp (decomp)
239-241 °C, in 79% yield. The 1:,’C NMR spectrum (CDCl ) of 4 showed a labeled form-

yl carbon at § 162.4 ppm and 75% of 13C labeled carbon of 3 was proved to be remain-
ed in 4 The oxidation of aconitine (2) for 4 days in acetone d -water (95:5 v/v),

'H ana 3¢ MR spectra (CDC1,) ex-

on the other hand, gave 1 in 80% yield and its H an
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hibited both the proton and the carbon of the formyl group at § 8.10 (1H,s) and
163.0 ppm (d) respectively and showed no incorporation of deuterium from acetone—d6.
These results unambiguously indicate that the N-formyl group of 4 is derived
from the methylene group of the N-ethyl of 3. A probable mechanism o% the forma-
tion of 1 from 2 under the conditions mentioned above is depicted in Scheme 1.5)
The oxidation first generates an enamine (B) and its oxidation cleavage may give 1.
On the other hand, hydrolysis of an immonium salt (A) to form the N-desethyl com—~

pound might be a preferred reaction when a greater amount of water is present.4)

1D R1=CH0; R2=R3=R5=H; Rq=COC6H5
2) R1=CH2CH3; R2=R3=R5=H; RLI=C0C6H5
3) Ry=">CHyCHs, Ry=Rs=R,=R5=COCH;

1 =P_=R =R.=
4) Ry=">CHO, Ry=Rz=Ry=R5=COCH;

SRECH,CHy = | SN=CH-CHy— 3N-CH=CH,| = k-C-H
(A) (B)

Scheme 1.

References

1) F. H. Carr, J. Chem. Soc., 1912, 2241.

2) a) R. Majima and H. Suginome, Chem. Ber., 58, 2047 (1925); S. Morio, Justus
Liebigs Ann. Chem., 476, 181 (1929); b) R. B. Turner, J. P. Jeschke, and M. S.
Gibson, J. Am. Chem. Soc., 82, 5182 (1960); c) K. Wiesner and L. Jay, Experi-
entia, 27, 758 (1971).

3) W. A. Jacobs and S. W. Pelletier, Chem. Ind., (London), 1960, 591.

4) S. W. Pelletier, J. A. Glinski, and N. V. Mody, J. Am. Chem. Soc., 104, 4676
(1982).

5) 0. Achmatowicz, Jr., Y. Tsuda, and L. Marion, Can. J. Chem., 43, 2336 (1965).

6) Acetylation of N-desethylaconitine 3-acetate with [1—13C]-acetic anhydride
gave N-acetyl-N-desethylaconitine 3-acetate, mp (decomp) 213-215 °C, with a
labeled N-acetyl group (N—13COCH3). The labeled N-acetyl derivative was re-
duced with lithium aluminium hydride to N-ethyl derivative (aconine with the
labeled N-ethyl group), mp (decomp) 123-125 °C, and its acetylation with acetyl
chloride afforded the labeled aconine pentaacetate (3). An overall yield of 3
from N-desethylaconitine 3-acetate was 50%. )

(Received March 1, 1984)



