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Cathanneine (I), c, 4IrI30N205, a dihydroindole alkaloid, has recently been reported isolated
from the leaves of Catharanthus lanceus (Boj. ex. A. DC.) Pich. (1). Data have been accumulated
to indicate that this new alkaloid contains a cyclic ether moiety. Mallett et al. (2) have re-
ported on the isolation of several metabolites, including desacetyldihydrovindoline ether, after
a vindoline substrate was incubated with a growing culture of Streptomyces cinnamonensis. Re-
cently, Battersby and Gibson reported on a dihydrovindoline ether derivative obtained from the
oxidation of vindoline with chromium trioxide and pyridine (3).

After analyzing the accumilated data, structure I was proposed for cathanneine. At this
stage, the stereochemical implications are tentative, and will be discussed in a later paper.

An examination of the ultraviolet spectrum of I showed
it to be a dihydroindole derivative, with Anaxc being at 208mm,
255m and 308rmm (1). The infrared spectrum of I in KBr
showed 3 bands at 1740(s), 1250(m) and 1170 (w) an—l, which
tentatively were assigned to ester, carbomethoxy and acetate

functions respectively. A band at 1600(s) an ! was assigned
Cathanneine (I) to the indoline moiety, while two bands at 1500(s) and 1460 (s)
cm—l, together with a strong band at 740 an_l, gave evidence for an aramatic moiety with four

1

adjacent protons. The absence of bands above the 2900 am —~ region suggested the absence of -NH

and —CH groups.
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An NMR spectrum of I was analyzed in comparison with vindoline* and vindorosine (4,5). Four
aramatic protons formed a multiplet centered at 6.838, with the protons at C-2, C-4, and C-19
showing unsplit peaks having chemical shifts of 3.81, 5.32 and 3.585. The latter was deshielded
more than the corresponding proton in vindoline (2.668) due to the ether bridge.

The ether proton at C-6, having a chemical shift of 4.085, was split by the 2 nonequivalent
protons at C-7 into 2 doublets. Protons of the methylene portion of the C-ethyl group were found
as a multiplet centered at 1.398 (J = 7.0 Hz). A symmetrical methyl triplet was found at a high
field 0.786 (J = 7.0 Hz). The C-7 and C-11 protons were found as a multiplet in the region of
2.12-2.676§, whereas the protons next to the N on C-8 and C-10 were shifted to 2.67-3.088, and
appeared as a multiplet. The N-~CH,, ~COOCH, and -0C0CH, appeared as three proton singlets at
2.80, 3.68 and 1.945 respectively. The mass spectrum of cathanneine exhibited all the intense
peaks of aspiéospermine—type alkaloids (6). Its characteristic peaks when compared with dihydro-
vindorosine were at the same masses except m/e 267 and m/e 123, which were shifted lower by 1 m/e
due to the cleavage of the ether bridge.

A molecular ion M" of 426 was cbserved in the mass spectrum of cathanneine, followed by the
less abundant fon ¢, m/e 367 (loss of carbomethoxy group). The base peak, Zon a at m/e 267, with
a metastable peak at m/e 167.3 was formed by a retro-Diels-Alder type reaction, followed by

cleavage of the ether bridge, which resulted in expulsion of the neutral olefinic group.

|
CH,

ion a m/e 267
Further fragmentation of ion a gave rise to ‘on b, with a metastable peak at m/e 93.5, and

ions c-f.

*Spectrum recorded using a Bruker HFX-5, 90 MHz instrument in (:Dcl3 with tetramethylsilane

as internal standard. Values § ™S = O.
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Another mechanism which seemed to be operating along with that leading to ion a was that in-
volving cleavage of the C 12-19 bond and the formation of Zon g. (7).

HeNF .
ococH3
HCOOC

H, COOCH, CH, coocn3

Mt 426 ion g m/e 282
High resolution measurements (Table I) of these ions are in agreement with the fragmentation
hypothesis.
Table I. High Resolution Measurements of Cathamneine

Formula (bserved m/e Calculated m/e
CagHl3gNo05 426.21457 426.21484
Gty 203 367.20217 367.20227
€1 g5 282.13415 282.13410
Cyfo N, 267.18612 267.18559
CpqH Ny 158.09688 158.09697
C ooy 144.08132 144.07981
Cafhy N, 123.10480 123,10273
cgalznl' 122.09697 122.09658

C.7I-Il0N1 108.08132 108.08128
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The possibility of a carbinolamine moiety in the structure, imvolving an ether linkage at
C-8, C-10 or C-19 was ruled out when Cathanneine remained unchanged after treatment with sodium
borchydride and silica gel G. Furthermore, the appearance of 2 doublets, instead of a multiplet
at 4.083, and the very high strain if the ether linkage was attached at C-7, suggested that it
was attached at C-6.
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