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Ech:l.'t;a.m'l.d:lne2 is a minor alkaloid accompanying echitamine in a
mumber of Alstonia species. While the structure of echitamine--a subject
of extensive chemical investigationss--has been settled by x-ray analysis ,h
very little informetion has been accumilated on its companion, echitami-
dine. Its discoverer, Goodson,2 sscribed to it the empirical formula
620H26N203 and Rzaymomrl-H‘ame‘l:5 noted that its ultraviolet absorption spec-
trum was nearly identical with that of ekuammicine. Since the latter's
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654 Echitamidine Neo.15

constitution has since been established6 in terms of structure Ia, partial
formula II can most likely be attributed to echitamidine, a supposition
which is also supported by the extremely high negative rotations of the
two alkaloids., Quite recently, Chatterjee and Ghosal,7 without listing
actual s:laly'tic:al figures, modified Goodson's2 empirical formula from
020H26N203to CEOH22N203 and assigned structure Ib to echitamidine on the
basis of biogenetic likeliness, We should now like to report mass spec-
trometric and n.m.r. evidence which makes the Indian structure proposal
Ib untenable, but which suggests structure IIIa as the most likely repre-
gsentation for echitamidine,

Our enalytical results with echitamidine (found for material
dried 6 hrs. at 20°/0,0L mm : C, 67.11; H, 7.34; N, 8,17; dried 8 hr at
100°/0.01 mn : C, 67.14, 67.42; H, 7.18, T7.25; N, 7.87, 7.84) do not dif-
oot Na05 0 (caled.:

¢, 67.02; H, 7.31; N, 7.82) or CooftpoNp05° 1,0 (caled.: €, 67.39; H, 6.79;

0 (caled.: C, 67.72; H, 7.58; N, 7.52),

ferentiate between the empiricasl formulae C

N, 7.86) or in fact C2lH26N203.H2

the latter being a distinct possibility in view of our recent observations

that the chromophore II can also exist in 021 alkaloids such as vineadif-

formine (IV&)8 and tabersonine (IV'b).9 The elementary analysis of

-
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echitamidine picrate (m.p. 218-219°; found C, 55.19; H, 4.95) is equally
compatible with a CQOHekH203' GSESNBDT (caled,: C, 54.83; H, 4, 78) or a
€5, 203~06113n307 (caled.: C, 55.57; H, 5.01) formulation. Functional
group snalysis demonstrated the presence of one C-methyl group (found:
4,09; caled.: 4.19), at least one active hydrogen atom (found: 0.3h;
caled.: 0.28), one methoxyl function {found: 6,21; caled.: 8.60) and pos-
sibly one N-methyl group {found: 4.46; caled.: 4.19), The dubiocus nature
of this latter result has already been noted by (ivocx;'lsn:n'n2 and ‘the n.m.r.
results cited below definitely show that the Nemethyl value originates
from the methoxyl substituent.

A definite decision about the correct empirical composition
could be reached by mass spectrometry since the molecular ion peak at
n/e 340 requires a CoofipyNa03 (mcl. wt, 340) formulation rather than the
carlier attributed=? ' Coofiagly050T Coflyl,0; alternatives. The alksloid
did not consume any hydrogen in ethanolic solution in the presence of
platinum oxide and the absence of olefinic protons was established by the
n,m,r, spectrum, e Structure Ib, suggested by Chatterjee and Ghosal,T
therefore cannot represent echitamidine. The n,m.r. spectrum exhibited
a peak at 3.89 & ; due to the carbomethoxyl group, but did not contain
any signals attributable to a Nemethyl function. The aromatic region
(6,7 = 7.4 8 ) resembled that of akuammicine (Ia) and the proton on the
indoline nitrogen was responsible for a characteristie lw-ﬁeld peak at
8.68 § . Most importantly, there was observed a doublet (J = 6 cpe.)
centered at 1,16 § , corresponding in area to three protons and, hence,
attributable to a methyl group located on a carbon atom bearing a single

hydrogen.

loN.M.R. spectra were measured in CD013 solution, by Dr. Loils
J. Durham, using a Varian A-G0 specirometer, All si are
reported in ppm as & values (cps/60), the internal s ard
tetramethylsilane being taken as § = 0.0.
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b = OAc
c R=H
N
14
P
H
IV a 6,7 - saturated Va R = L-CI-IOHCH3
b 6,7 - double bond b R = =CHCH3

I
QCHy

cacH,
VII a R1 = CHOHCH R = H

b Rl = H; R = CHOHCH3

¢ R =CH ;R =H
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The peak of highest mass in the mass spectrum of echitamidine
(after the m/e 340 moleculer ion pesk) occurs at m/e 322 and is thus indi-
cative of the loss of water. It can be assumed, therefore, that the third
oxygen function in echitamidine is a hydroxyl group and this ls confirmed
by the formation of an acetate IITb (m.p. 220°, xn:g:l 5.78 p), the empi-
rical formula 022326N20h (mol. wt. 382) of which was established by mass
spectrometry (molecular ion at m/e 382). The n.mr. spectrum of echitami-
dine acetate showed the same characteristic features as mentioned above
for that of echitemidine, except that there appeared now a sharp peak at
2,09 & due to the three acetate protons.

The mass spectrometrically determined empirical formula, and
the lack of additional double bonds other than that incorporated in par-
tial structure II, requires a pentacyclic skeleton for echitamidine, A
Czo empirical formule together with partial structure II and the
CH(OH)CH3 functionality (indicated by the n.m.r. spectrum) is best accom-
modated in structure ITIa, based on an akuammicine skeleton (Ia), or the
alternative Va, which is related to condylocarpine (V'b).ll In view of
the extremely limited amount of echitamidine at our disposal, an experi-
ment had to be selected which would hopefully decide between these two
alternatives and at the seme time support our assumption of a strychnine-
like framework.,

For this purpose, a 5 mg sample of echitamidine acetate (11Ib)
was heated under reflux for 80 min in 10% methanolic sulfurie acid with
1 g of zinc dust to afford dihydroechitamidine (also obtained in a simi-
lar reduc'bion experiment directly from echitamidine) » Wwhich was purified

by thin-layer chromatography (methancl) on silica gel. The amorphous

), Sendoval, F. Walls, J. N. Shoolery, J. M. Wilson, H.
Budzikiewicz and C., Djerassi, Tetrahedron Letters No. 11
(1962); X. Biemann, A, L. Burlingame and D. Stauffacher,
ibid. in press.
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dihydroechitam:dine (VIa) now exhibited a typical dinydroindole ultra-
violet -absorption spectrum (}\IF;ZQH 235 and 290 mp, log € 3.71 and 3.36)
and its mass spectrum showed a molecular ion peak at r_n/g 3&2, thus estab~

lishing the C empirical formula (mol. wt. 342). As indicated in

20H26N203
our earlier paperlz dealing with the structure of mossambine (Ic), the
most intense peak in the mess apectrum of tetrahydroakuammicine (VIb)6b’ ¢
occurs at m/e 196 and can be rationalized by fragmentation of ring ct3
(see arrows in VI) to the ion VIIc, followed by cleavage of the activated
5-6 bond (wavy line "x" in VII). A less intense, but nevertheless charac-
teristic peak is found at g/g 199 and can be attributedldo alternate fis-
slon of the activated 20-21 bond of VII (wavy line "y"), Two other signi-
ficant peaks are noted at g/g 130 and lLIJ-I-; these are due to the indole
fragment with one and two attached CH2 groups.

Turning now to the mass spectrum of dihydroechitamidine (VI&),
it exhibits the same m/e 130, 144 and 199 peaks as noted in the tetra-
hydroakuammicine (VIb) spectrum, but the latter's most intense m/e 196
peak is now shifted to E/E 212 (16 mass unit difference due to extra
oxygen atom) as would be predicted on the bagis of structure Via. If
the hydroxyethyl side chain were attached at C-1i (Va), then the ident:-
cal m/e 130, 14 and 212 peaks would be derived from the ion VIIb. The
m/e 199 peak (wavy line "y" in VIIc) of the tetrahydroekuammicine (VIb)
spectrum, however, would be shifted by U4 mass units (wavy line "y" in
VIIb) to g/g_ 243 and no such peak is observed in the mass spectrum of

dihydroechitamidine. PFurther support is provided by comparing the mass

12}(. Monseur, R. Goutarel, J. LeMen, J, M, Wilson, H.
Budzikiewicz and C. Djerassi, Bull, Soc. Chim, France in press.

3See K. Biemann, M. Friedmann-Spiteller and G. Spiteller,
Tetrahedron Letters 485 (1961).
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spectra of 19,20-dihydroakuammicine (IITc) and echitamidine acetate (IIIb) ’
which show remarkable similarities in the renge below m/e 220. The base
peak of the 19,20-dihydroakuammicine (IIIc) spectrum at m/e 225 is now
found at m/e 283 (base peek) in the mass spectrum of echitamidine acetate
(IITD) » which is in accord with the molecular weight increment of 58 mass
units due to the additional acetate function.

We conclude, therefore, that dihydroechitamidine is represented
by structure Vla and echitamidine by expression IITa, In this comnection
it is pertinent to re.cali that Robinson in his akuammicine paa.per6a made
the following brief comment on echitamidine: "If the base were

c N, (C analysis 1% low), it could be a hydroxy~dihydroakuammicine, ™

2OH21+03
Our present studies confirm both these predictions.



