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The Constitution of Fruticosine

By A. R. Battersby, J. C. Byrne, H. Gregory. and 5. P. Popli, The Robert Robinson Laboratories, University

of Liverpool, Liverpool 7

Fruticosine and fruticosamine from Kopsia fruticosa (Ker) A.DC. are isomeric heptacyclic alkaloids, CpsHe N0,

and they differ only in the configuration of the secondary alcohol residue,

By combining evidence from chemical,

spectroscopic, and mass-spectrometric studies, constitutions are derived for fruticosine and fruticosamine,
These are novel alkaloids in being the only representatives of the Aspidesperma group which differ from normality
in the non-tryptamine portion (Cy_yy unit) of the molecule.

THE leaves of Kopsia fruticosa (Ker) A.DC. contain the
isomeric alkaloids fruticosine and fruticosamine.l:?
Previous work by Battersby and Gregory and by Schmid,
Govindachari, and their co-workers? showed the
molecular formula of the two bases to be C,HyN,0,
and most of the structural information obtained then
can be summarised in partial formula (I). In both
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alkaloids, the ketonic group was shown to be present
in a six-membered ring and to be strongly hindered.
The present Paper will describe our further studies
which lead to the constitutions (II} and (ILI), respect-
ively, for fruticosine and fruticosamine. *

Partial structure (I) accounts for all the oxygen and
nitrogen in the alkaloids and it therefore remains to
determine carbon—carbon unsaturation. Under per-
hydrogenation conditions, fruticosine and fruticosamine
both absorbed 3 mol. of hydrogen within experimental
error.  The two products showed complete loss of the
N-acylindoline ultraviolet chromophore whereas the
N-CO,Me, ketonic carbonyl, and hydroxyl functions
were still present (infrared). Saturation of the benzene
ring is thus the only change and this evidence that
no olefinic groups are present is supported by n.m.r.
The known functions and the melecular formula
CsH, N,O, now require fruticosine and fruticosamine
to be heptacyclic,

The remarkably ready conversion of fruticosamine
into fruticosine by mild bases has already been
described.™* Further, the demethoxycarbonyl deriv-
each easily converted into a mixture of the two by mild
treatment with acid or base.! The interpretation that
these conversions simply involve change of configuration
at C-3 [see (II) and (ILI)] by a reverse-aldol process is
supported by all the subsequent chemical evidence and

* The illustrated absolute configuration has been arbitrarily

set to correspond with that of kopsine (ref. 4), 2 congener of
these alkaloids.
! Part I, A. R. Battersby and H. Gregory, J. Chem. Soc.,
1963, 22.
* A. R. Battersby, ]. C. Byrne, H. Gregory, and 5. P. Popli,
Chem, Comm., 1966, THE.
3H

particularly by n.m.r. studies (p. 815). Evidence
obtained from both alkaloids can therefore be considered
together.

The 100 Mc./sec. n.m.r. spectra (Figures 1 and 2) of
fruticosine and fruticosamine show no signals in the
region corresponding to a proton at C-2 of an acyl-
indoline %€ and this is confirmed by the n.m.r. spectrum
of NO-diacetyldemethoxycarbonylfruticosine ! (IV; R=
R' = Ac). Position 2 of partial formula (I) is thus
fully substituted. The infrared spectrum of fruticos-
amine shows that its hydroxyl group is intramolecularly
hydrogen bonded (broad band at v, 3440 cm.? in
CCl,) and the spectrum was independent of concentration
down to 5 x 10%M. Fruticosine lacks this hydrogen
bond (vpee 3600 cm.™ in CCly) and one reflection of this
is the ready formation of an (-acetyl derivative, whereas
the hydroxyl group of fruticosamine resists mild
acetylation.*® This hydrogen bonding is also clearly
revealed in the n.m.r. spectra of the two alkaloids
(see later).

There are three probable sites to which hydrogen
bonding of the hydroxyl group could occur in fruticos-
amine, namely, the N{b)-nitrogen atom, the ketonic
carbonyl group or the N-CO,Me residue. The last is
selected, for only on this basis can one striking difference
in the n.m.r. spectra of the two alkaloids be explained.
In the spectrum of fruticosine (Figure 1) one aromatic
proton appears well separated from the rest at low field
{r 2-30) due to the deshielding influence of the amide
carbonyl group on the 4'-position as is normal® for
related alkaloids having the acylindoline residue (I).
Fruticosamine (Figure 2) does not show this effect and
this can be ascribed to the restraint imposed upon the
methoxycarbonyl group by hydrogen bonding. The
evidence for hydrogen bonding greatly restricts the
possible sites for the hydroxyl group in fruticosamine,
and so in fruticosine, and indicates that it must be
located at C-3; further evidence will be presented in
the sequel.

Fruticosine methiodide ! undergoes extremely ready
Hofmann elimination even initiated by warm sodium
hydrogen carbonate solution, and such behaviour

¥ A, Guggisberg, T. R. Govindachari, K. Nagarajan, and H.

Schmid, Helv, Chim, Acta, 1063, 4§, 679, and references therein.

i A, Guggisberg, A. A. Gorman, and H. Schmid, Helv. Chim.
Acta, in the press.

¥ C. Djerassi, A. A. P. G. Archer, T. George, B. Gilbert, J. N.
Shoolery, and L. F. Johnson, Experientia, 1960, 16, 632.

* W. G. Kump, H. 5chmid, I, J. Le Count, and A. R.
Battershy, Haly. Chim. Acta, 1062, 45, 854.






