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Abstract-The structure of 17-0-acetyl-19,2@dihydrovoachalotine, a new alkaloid from the root bark of Voacangn 
dud&mu, has been determined by spectroscopic analysis. The stereochemistry at C-20 has been deduced on the 
basis of t3C-NMR and comparison with other compounds containing the voachalotine skeleton. 

Benzene extraction of the root bark of Voumgo chulo- 
tiana has provided a number of new indole alka- 
loids[I-51, one of which, named by us cuanzine [4], 
has been found to possess interesting pharmacological 
properties [6]. In the course of the fractionation pro- 
cedures aimed primarily at the separation of this alka- 
loid, we have isolated an additional new base. The pres- 
ent communication is concerned with the elucidation of 
structure 1 for this new compound. 

The alkaloid, molecular formula C2.,Hs,,N,04 
(MC = 410). mp 201” (from EtOH), [z]i” - 54” 
(CHCl,), UV maxima in MeOH at 228 and 283 nm (log 
l 4.6 and 3.9, respectively), IR absorption (KBr) at 
1738cm-‘, exhibits spectral properties very similar to 
those[fl of voachalotine (2). In fact, its PMR spectrum 
(@MHz, CDCl~) contains signals attributable to four 
aromatic protons (complex system between 7.4-6.8 ppm), 
a carbomethoxy group at 3.6 ppm and an indole N-Me 
function at 3.55 ppm, whereas its MS shows peaks at 
m/e 196, 183 and 182, also present in that of voachalotine 

AcOH,C 

AcOH,C’ Ii’ 

(2). However, in comparison with this alkaloid, the sig- 
nals of the ethylidene side chain are missing, but a 
CHzOAc system and an Et group are present (two pro- 
tons s at 4.12 ppm, three protons s at 1.88 ppm and three 
protons poorly resolved t at 0.88 ppm). In addition, the 
peaks at m/e 263 and 349 in voachalotine are shifted 
to m/e 265 and 351 in the MS of 1. All these data support 
the structure 1 for the new base, the upfield resonana 
of the OCOMe group being evidence for an interaction 
of this function with the aromatic region; that is, the 
stereochemistry at C-16 must be the same as that of 2. 
The presence of a peak at m/e 237 (ion a), absent in 
the MS of all voachalotine derivatives and arising from 
the saturation of the 1920 bond, also supports the 
assigned structure. 

The assignment of the stereochemistry at C-20 can be 
made from a comparison of the t3C spectra of 1 and 
3. Saturation of the 19,20 double bond would be 
expected to affect the chemical shift of C-16 if the Et 
group is /?-oriented, whereas, if the side chain is rx-orien- 
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Table l*-‘%I-NMR data of alkaloids l-6 

Carbon I 3 4 5 6 

c-2 
c-3 
C-5 
C-6 

c-7 
C-8 
c-9 
C-IO 
C-II 
c-12 
C-13 
C-14 
c-15 
C-16 
c-17 
C-18 
c-19 
c- 20 
c-21 
Nhk 
Me-CO 
Me-CO 

CO,Ue 
COIMe 
-CH,OAc 
McCO 
M&O 

137.6 137.5 
474 47.8 
53.8 53.8 
23.4 23.0 

104.9 104.7 
126.7 126.3 
118.3 118.3 
1193 119.2 
I21 3 1213 
1090 108.9 
138.8 138 3 
27.1 28.6 
32.7 31.3 
485 520 
672 65.4 
12.5 12.8 
32.7 116.7 
40.5 136 I 
56.2 55.8 
29.2 29 2 
20.7 20.7 

169.9 169.9 
176.3 174.11 
519 52.0 
- 
- 

-. 

- 

136.3 
48.4 
57.3 
22.9 

IO5.0 
126.4 
118.6 
119.5 
IZI 6 

109.2 
1380 
285 
313 
41.8 
62.2 

12.7 
117.3 
1363 

55.9 
292 
20.8 

170.3’ 
_ 

135.3 
R7.6 
58.6 
22.4 

107.5 
125.6 
118.7 
119.5 
122.1 
1092 
138.1 
36 2 
33.7 
51.7 

65.0 
12.8 

116.5 
135.3 
48.9 
m.4 
206’ 

169 7b 
1743 

52 I 
68.4 _ 

171.1’ 1611.3b 
208 21 6’ 

143.6 
470 
61.5 
726 

103.5 
126.5 
119.1 
Ixl.I 
I21 7 

109.2 
137.7 
290 
31.0 
53.9 

68.3 
I2 7 

116.5 
135.9 
55.4 
29.0 
- 
_ 

175.9 

521 

- 1. Gab&a, B., Martinelli, E. M. and Mustich, G. (1974) Fire 
terapia 45, 32. 

*All the spectra were run at 25.6 MHz in CDCI, solution. 
Chemical shifts are given in ppm downfield from TMS. 

2. Bombardelli, E., Bonati, A., Danieli, B., Gabetta, B. and 

a.b Assignments may be reversed. 
Mustich, G. (1974) Phyrochemisrr~ 13, 2857. 

3. Bombardelli. E.. Bonali. A.. Danieli. B.. Gabetta B.. Mar- 

tated, C-14 would be expected to be moved upfield (this 
phenomenon has been observed in the 13C-NMR of 
ajmaline and isoajmaline [8]). 

4 

5 

Apart from the aromatic shifts, which are assignable 
by comparison with the values of the recently re-invzsti- 
gated indoloquinolizidine system [9], the ’ 3C-NMR of 
acetylvoa&halotine (3) is characterized (Table 1) by the 
presence OT easily attributable signals for C-15,17,18 and 
21 and the groups OCOMe, N-Me and CO,Me, due 

6. 
7. 

8. 
9. 

tinelli, E. M: &d Must&‘G. (1974) .&perientib 3& 979. 
Bombardelli, E., Bonati, A.. Gabetta B.. Martinelli, E. M., 
Mustich, G. and Danieli, B. (1974) Tetrahedron 30, 4141. 
Bombardelli, E., Bonati, A.. Danieli, B., Gabetta, B.. Mar- 
tinelli, E. M. and Mustich, G. (1975) Experienria 31, 139. 
Bonati, A. and Gabetta, B. (1973) &it. Par. Appt. 50X5/. 

Gabetta, B. and Mustich. G. (1975) Sprctrul dora qf Indolr 
Alkaloids, (Lib. Sci. A. Cortina, Milan) p. 195. 
Danicli. B. and Gabetta, B.. unpublished observations. 
Gribble, G. W., Nelson. R. B.. Johnson. J. L. and Levy, 
G. C. (1975) J. Org. Chern. 40. 3720. 

to their multiplicity and chemical shift values. The sig- 
nals for C-5 and C-3 are at 53.8 and 47.8 ppm, rrspect- 
ively, as in the spectra of dehgdro\oachalotme 16) and 
the diacetyl derivative (4) a methyne carbon in the 
48ppm region is still present, whereas in these com- 
pounds the C-5 signals show the expected downfield 
shifts. The methylene signals at 23.0 and 28.6 ppm can 
be assigned to C-6 and C-14. respectively, as indicated 
by their downfield shifts in the spectra of 6 and 5, re- 
spectively. It must be noted that in these two compounds 
the C2-C, linkages have the same substitution at C-3 
or C-6 as an ordinary olefinic double bond bearing an 
alkoxy group in an allylic position (upfield shifts for 
B-carbons, downfield shifts for y-carbons). 

A comparison of the spectra of 1 and 3 shows that 
the saturation of the 19,20 bond leaves the C-14 chemical 
shift almost unaffected, whereas C-16 moves upfield in 
the spectrum of 1 indicating a b-orientation for the Et 
side chain. 
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