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Abstract - Serratenone, a new indole alkaloid from A. serrata, is shown to have

structure 1, and the amended structure 3 is established for the indolenine alkaloid

.
serratoline.

The Aristotellia spp. have yielded a range of novel indole a]ka!oids]-]3, in particular the New

2,9,11,13.

Zealand species A, serrata ) has now been

An amorphous base, [a];s =45.3" (C 1.0, CHCI3

isolated from the latter Tn 0.003% yield, and named serratenone. Its i.r. spectrum suggests that
it has an of unsaturated ketone gr;uping, whose presence is supported by the U.V. spectrum; the
latter also indicates the presence of an indcle nucleus, and in fact is practically identical with
that of an eguimolar mixture of tryptamine and mesityl oxide. Both nitrogens in serratenone
appear to be secondary, since two broad cne-proton peaks in the }H n.m.r. spectrum disappear on
addition of deuterium oxide, A singlet in the same spectrum at &7.12 indicates that a proton is
attached to C2 of the indole ring, and a positive Ehrlich test confirms that this position is
unsubstituted; on the other hand C3 must carry a methylene group from the strong m/z 130 ion in
the m.s., and from the pair of geminally coupled protons resonating at 82.65 and 2.93. Each of
these is further coupled to a methine proton whose chemical shift (83.75) indicates it is attached
to a carbon adjacent te nltrogen. From the strong M-15 ion in the m.s., the aliphatic nitrogen
is also attached to a carbon bearing a methyl group, and since the lH n.m,r, spectrum shows a
-CH-NH~CMe,, can
| {2

be deduced. The methine proton in this sequence is further coupled to another methine proton,

6-proton singlet corresponding to a gem dimethyl group, the part structure Ar—CH2
which in turn is coupled allylically to the only olefinic proton in the spectrum, and also to a
pair of geminal protons. The latter are further coupled to another methine proton, which from its
chemical shift (§2.00) and lack of further coupling is assigned a location adjacent to the carbonyl
group. The olefinic proton is aiso coupled allylically to a methyl group attached to an olefinic
carbon. These data point to structure 1, which is in full accord with the mass spectrum of
serratenone.

The alkaloid serratoline, isolated previously from A. serrata, proved to be a hydroxyindolenine

for which structure 2 was deducedg. A reexamination of the previous data, together with further
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evidence from ]H and 13[: n.m.r. spectroscopy, has led to this structure being revised to 3. In

13

particular, the C n.m.r. spectrum showed the presence of a quaternary carbon resonating at

8189.0, which corresponds to C2 of an indolenine, Another signal at 583.9 from a quaternary

carbon suggested that the hydroxyl group is attached to C on the other hand, a singlet

3}
previously reported9 at &7.30 in the 1H n.m.r. spectrum, which was attributed to a proton attached
to CZ’ must have been due to impurity since this signal could not be observed with a purified and
recrystallised sample of serratoline, Structure 3 is consistent with the previous evidence9 that
serratoline could be reduced with borohydride to an indoline, which could then be dehydrated to
aristoteline (E)z, and the reverse transformation has now been effected by oxidation of 4 with
benzoyl hydroperoxide, followed by reduction with sodium dithionate: the product proved identical
with naturally occurring serratoline. Since the absolute stereochemistry of aristoteline is known
from X-ray crystal]ographyz, its correlation with serratoline enables not only the structure but
also the absolute stereochemistry of the latter to be deduced for all chiral centres except that
bearing the hydroxyl group (63). A molecular model shows that with the hydroxyl attached as in

3, H-C,. makes equal dihedral angles with the geminal protons on C whereas with the reverse

10°

» the angles are very different. The absolute configuration as in 3 is

11

configuration at €

3
established from the fact that the coupling constants of the Clo geminal protons with H-C11 are
each 2.9 Hz; the structure and stereochemistry for the rest of the molecule has been confirmed by
an extended series of proton decoupling experiments. The alkaloid aristotelinine from

A. chilensis, whose structure 5 was established by X-ray crystal]ographyh, is thus 19-hydroxy-

serratoline.
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Although serratoline is resistant to rearrangement with baseg. it is readily transformed in fair
yield on boiling with dilute sulphuric acid into a crystalline Y-indoxyl ké), m.p. 217-218°C,
[a]D +41° (CHC]3)’ whose m,p., i.r. and mass spectra are in agreement with those reported for
aristote]oneB, another naturally occurring base from A. chilensis. A direct comparison has not

been possible for lack of an authentic sample, but we believe the two to be identical.
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