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SCNE time ago several groups of investigators 
2-4 

simultaneously suC;;;es-ted 

S";iTXtUXT I for sax-pa&e, isolated from Rauwolfia serpentina Be&h. This 

alkaloid had been shown 'GO possess a j-!lydroxy indole chromophore and the 

functional groups present in formula I. The alicyclic carbon skeleton, 

however, was arrived at largely by biogenetic considerations. Its rigorous 

proof by direct chemical. intercorrelation of sarpagine with another indole 

alkaloid of established constitution, e. g., ajmaline, 5,6 though promised 

3 in one of the papers , was not presented. 
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10 The carbon skeleton of sarpagine No.15 

I II R=CHbO R’=H lV R * CHsO 
111 R=H R’= CHI V R=H 

It seemed to us that the correctness of the proposed structure could 

be checked by the comparison of the mass spectra of compound II (from 

sarpagine) and III (from 

versions and very little 

These two compounds 

ajmaline)7, employing a minimum of chemical con- 

material. 

differ in the substitution of the indole nucleus 

but have an identical alicyclic carbon skeleton, apart from possible dif- 

ferences in the relative stereochemistry at two carbon atoms. Fragx tation 

on electron i.mpac.1 in a mass spectrometer of an aromatic molecule bearine 

an aliphatic or a:Licyclic substituent, in general, leaves the aromatic segment 

intact, which also retains the positive charge, whereas certain bonds in the 

nonaromatic part are preferentially broken. We would, therefore, expect 

structures Ii and III to have very similar spectra, in particular at the 

resion of h&her masses, which consists of the peaks due to the loss of frag- 

ments from t'ne al:.cyclic moiety of the molecule. These peaks should be found 

at mass numbers s:_xteen units higher in the spectrum of II compared with III, 

since the net mass difference of the aromatic entities is due to one oxygen 

atom. 

7 R. B. Woodward and K. Schenker, unpublished. 



No.15 The carbon skeleton of sarpagine 11 

Sarpagine was converted via phenol-0-mcthylation4, tosylation and reduc- 

tion with lithium aluminium hydride to desoxy-methylsarpagine3, m.p. 248"25Oo, 

mol. wt. 308 (by mass spectrometry). Two milligrams of it were ~~ro~~entited 

in ethanol using platinum as a catalyst. After 20 min. the product, II, vas 

isolated and sublimed at 0.1 mm. and 2OOo (bath); m.p. 2%'-240°. The mol. wt. 

of 310, exhibited by the mass spectrum, indicated I;he Por:aa .i.~~:: of a dihydro 

derivative, eliminating the necessity for elemental analysis. 

The partial mass spectra of II and III, shown in Fi.Gure 1, clearly 

exhibit a very close s~rn~lar~ty and the shift of 16 mass units, iieaonstrat- 

in2 i&e identity of their alicyclic carbon skeletons and confirming structure 

I for sarpagine. The main difference Fs the peaks at m/e 279 (M-31) and 

m/e 280 (M-X)) in the spectrum of II which, however, are due to the loss of 

the methoxy group, either as such (mass 31) or, with rearrangement of one 

hydrogen atom, as formaldehyde (mass JO). It is of interest to note "chat 

there are no characteristic peaks below mass 198 in II and 152 in III, res- 

pectively. These latter peaks ale considered to be due to the /j-carboline 

skeleton, after loss of rin D and the one carbon bridge, followed by aromati- 
B 

STti0n. 

To exempl.f-Ey the validity of the tacit assumption that indole alkaloids 

with different alicyclic carbon skeletons in fact give rise to quite dis- 

similar mass spectra, the spectra of ibogaine (IV)8 and ibogamine (V)" are 

shown in Fi,g.zre 1. Here again the high mass parts are very similar (in ibo- 

gaine ?Cr mass units higher, because of the additional methoxyl group), bu"; 

definitely different from the spectra 

8 
1.1. F. Bartlett, D. F. Dickel and W. 

3.26 (1958). 

of XI and III. There is, however, 

I. Taylor, J. Amer. Chem. Sot. 80 
Z& 



12 The carbon skeleton of sarpagine No.15 

IBOGAINE 

IBOGAMINE 

FIG. I. 
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clearly present a group of peaks (at m/e 1-22, 123, 1.24, 135, 136, 148, 

149, 154, not shown in Figure 1 for lack of space) which are identical in 

the spectra of both ibogamine and ibogaine, and therefore arise from the 

alicyclic parts. This points out that the molecular ion formed originally 

can also decompose into highly stabilized fragments not containing the 

indole grouping, probably because the seven-membered ring C prevents 

decomposition to a P-carboline. This behavior on electron impact is some- 

what paralleled by the fact that the alkaloids of the ibogaine family, in 

contrast to sarpagine, yield 3-ethyl+met~lpyridine under various pyrolyti 

conditions .9J0 
We feel that 

mass spectrometry 

this investigation points out some of the potentialities 

has in this field. It might well become very useful for 

the relatively facile and speedy comparison of aliphatic or alicyclic carbon 

skeletons attached to similar aromatic nuclei in these more complicated 

cases where the structure of this part of the molecule cannot be deduced by 

direct interpretation of the spectrum of the unknown compound itself. The 

relative insensitivity of mass spectra to differences in the stereochemistr 

of certain groups, which lead only to differences in the intensity but not 

in the mass numbers of the peaks, is an added advantage in this case. 

9 R. Goutarel, M.-M. Janet, F. Mathys and V. Prelog, Compt. rend. 237, 
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14 The carbon skeleton of sarpagine NO.15 

Furthermore, it :should be noted that all the spectra discussed above have 

been obtained wi;h samples ranging from 30-100 micrograms.* 

A more detailed discussion of the spectra and deuteration experiments, 

which further corroborate the position of the alcoholic hydroxyl and of the 

double bond, will be published elsewhere. 
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* 
The spectra were determined with a CEC 21-10X mass spectrometer, equipped 
with heated inlet system, uperated at 140°. 


