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Of the highly oxygenated, hexacyclic Aconite and Larkspur
alkaloids the only group the structure of which is still not clear consists
of those containing a methylenedioxy group: delpheline (1,2), delta-
line (3) (= eldeline (4)), deltamine (3) (= eldelidine (4)), elatine (5), and
elatidine (5).

Delpheline is hydrolysed by acid to formaldehyde and demethylene-
delpheline (6), the structure of which (I, R = H) is certain because it
has been unambiguously related to lycoctonine (3, 7). The structure

of the latter (II) is based on complete X-ray analysis (8).
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The doubt concerns the relation of delpheline to demethylene-
delpheline, We suggested two alternative structures for delpheline,
either III, R = H, or IV, R = H, according to whether or not rearrange-
ment accompanied hydrolysis (6). Although IV, R = H, could not be
excluded, III, R = H, was favoured because some demethyleneoxo-
delpheline‘ was isolated from oxidation of delpheline with permanganate
and chromatography on alumina, Its formation in this way; perhaps
by oxidation of the methylenedioxy group to the orthoformate and
hydrolysis, was thought unlikely to involve rearrangement,

Since elimination of acetic acid from diacetyl-deltamine gave an
olefin that yielded acetyl delpheline on hydrogenation, and demethylene-
deltamine was converted by two moles of periodic acid into a di-seco-
x-lactone, Carmack and his colleagues (9) concluded that the extra
hydroxyl group in demethylenedeltamine must be located at R in
formula I, Kuzovkov and Platonova (10) reached the same conclusion
from parsllel reactions of demethyleneoxoeldelidine. Through an
unjustified appeal to Bredt's rule it was then claimed (9) that deltamine
could not have the lycoctonine skeleton (III, R = OH) but must be IV,

R = OH, which had undergone the rearrangement we had suggested as a

* In the oxo-derivatives the CHz-N group has been converted to CO-N.
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possibility during hydrolysis to the demethylene derivative (I, R = OH).
Correspondingly delpheline had to be IV, R = H, We now show that
delpheline has structure III, R = H, not IV, R = H, and therefore that
deltamine (eldelidine) is III, R = OH, not IV, R = OH.

As demonstrated by the examples in the Table, for methylenedioxy
groups whose protons have different chemical shifts, in five-membered
rings the coupling constant is between 0 and 2 c/ s, whereas in six-
membered rings it is about 6 c/s (sign undetermined, but presumably
negative).

The low coupling constant for the methylene protons in delpheline
and its derivatives clearly shows that they are on a five-membered ring,
Acid isomerises oxodelpheline to isooxodelpheline, which contains a
tertiary hydroxyl group in place of the secondary one in its precursor,
Further treatment hydrolyses it to demethyleneoxodelpheline and
formaldehyde. The larger coupling constant in isooxodelpheline,
probably indicating a six-membered methylenedioxy ring, is consistent

with the tentative suggestion (6) that it has structure V.,

We are most grateful to Mr, D.N, Henty and Mr, S. Vary for
measuring the spectra, and to Dr. M, Akhta.ra, Dr. B. Be]leaub,
Dr, A.B. Fosterf, Dr, S, Olsen® and Dr, L.H, Sarett® for generously
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