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Two new epimers of ajmaline (1) and isoajmaline (2) were synthesized by means of tosylation followed by hydrolysis with N aO H /C H 3OH. Displacement of tosyl with hydroxyl group
yielded C2i epimers of these alkaloids. The structures were identified by various spectro
scopic techniques.

Siddiqui’s base ajmaline 1, acting predominantly
on the central nervous system as depressant [2],
is still under investigation due to its pronounced
pharmacological effects [3-6], It has taken nearly
23 years to solve stereochemical problems of 1 and
its diastereoisomers. Significant contribution in
this connection was made by Bartlett et al. [7].
They converted 1 and 2 into the com pounds of
known stereochemistry hence settling the configu
ration of the basic skeleton as well as that of C-2
and C -l7 centres. Optical rotary dispersion curve
and mass spectrometry were found to support
these results [8,9],
On the basis of behaviour in various chemical
reactions, 1 and 2 were considered to be C-21 epi
mer of each other [10,11]. Now it is settled [12],
on the basis of conformational analysis, that in 2
as compared to 1, configuration is changed not
only at C-20 but also at C-21. These conclusions
were verified by M. Shamma and E. F. Walker [13]
from a study of rate of ethiodide form ation of 1,
2 and their derivatives.
The present investigation provides a chemical
evidence in the support of the idea that in 1 and 2
stereochemistry is changed not only at C-21 but
also at C-20. For this purpose 1 was tosylated at
C-21. Tosylated derivative was then hydrolysed
with NaOH. The hydrolysed product was not 2,
which could contradict the above concept, but a
new C-21 epimer of ajmaline. 2 when treated in
the similar manner produces C-21 epim er of 2
which complemented the above result. Thus two
new C-21 epimers were synthesized. Stereochem-
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Ajmaline 1: C 17-OH-/?; C2()-Et-/3; C21O H -a
21-Epiajmaline: C 17OH-/3; C2ü-Et-/3; C2x-OW-ß
Isoajmaline 2: C )7-OH-/3; C20-Et-a; C2 r OH-/3
21-Epiisoajmaline: C !7-OH-ß; C20-Et-a; C2 r O H -a

istry at C-21 was confirmed with the help of physi
cal data including spectroscopic analysis. Trans-relationship of H-20 with FI-21 in 1 would result in
lesser interaction between C2o-H and C2]-H and
hence a little splitting of the peak was observed.
W hen orientation of H at C-21 was inverted as it
had occurred in 21-epiajmaline and 21-epiisoajmaline, the transrelationship changes into cis. This
change would result in maximum interaction, lead
ing to greater magnitude of coupling constant. The
coupling constants (J20- 21 ) f° r 1> 2 and their 21pimers are illustrated in the Table for comparison.

Table I. Coupling constants (J20- 21) f°r l - 2 and their
epimers.
No.

Name of alkaloid

1.
2.
3.
4.

Ajmaline (1)
21-Epiajmaline
Isoajmaline (2)
21-Epiisoajmaline

•/20- 2I' [Hz]
<0.5
3.5
7
9.35
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Experimental
Tosylation o f 1

0.5 gm. (1.534 mmol) of 1. dissolved in 10 ml of
pyridine, was stirred well with 2.5 gm. (13.1 mmol)
of P-toluenesulphonyl chloride. The reaction mix
ture was kept for three days at room tem perature.
The solvent of the reaction mixture was partially
evaporated under vacuum. After dilution with
10% liquor ammonia solution. The reaction mix
ture was extracted with ethylacetate. The organic
layer was washed with a little water and dried over
anhydrous Na2S 0 4. The dried layer was then con
centrated and purified by thick layer chrom atogra
phy (AcOEt-acetone, 9:6) to give crystalline
(0.25 gm, 34%) of monotosylajmaline. m.p. 182184 °C, Rf 0.73, (M eO H -A cO Et-CH Cl3, 3:3:9). MS
m/z (%): 480 (M +, 74), 464 (18), 344 (2.5), 325
(20), 309 (5), 182 (45), 83 (100). IR vmax (KBr)
c m -1: 3100, 1592, 1455, 1350, 1170. 'H -N M R (300
MHz) (3: 7.86 (2H, m, Ar-H), 7.35 (2H, m, Ar-H),
7.31 (1H, d, H-9, J=7.35 Hz), 7.13 (1H, m, H -ll),
6.75 (1H, m, H-10), 6.62 (1H, d, H-12, 7=7.89 Hz),
4.21 (1H, s(d), H-21, J2o-2i=7.3), 2.94 (1H, de
formed signal. H-5), 2.74 (3H, s, N -C H 3), 2.45 (3H,
s. Ar-CH ,), 2.06 (1H, m, H-20), 0.81 (3H, t, H-18,
7=6.95 Hz).
Hydrolysis o f monotosylajmaline

0.15 gm. (0.313 mmol) of monotosylajmaline
was dissolved in m ethanol and treated with about
10 ml of saturated solution of sodium hydroxide in
methanol. The reaction mixture was kept at room
tem perature for 24 h. It was then acidified with
acetic acid and the solvent was evaporated under
vacuum. The resulting residue was treated with
liquor ammonia and the basified product was ex
tracted with ethylacetate. The organic layer was
washed with a small amount of water, dried over
anhydrous sodium sulphate, evaporated and puri
fied by TLC (M eOH-AcOEt, 10:3) to afford
(0.05 gm, 40%) of 21-epiajmaline. m.p. 188190 °C, MS m/z (%): 326 (100), 311 (32), 200 (26),
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144 (81.5), 115 (9), 91 (11), 77 (9.5), 69 (9). 'H NMR (300 MHz) 720-21=3.5 Hz. IR spectrum is
nearly similar to that of ajmaline with differences
only in finger print region.
Tosylation o f 2
2
(0.5 gm, 1.534 mmol) in 10 ml of pyridine was
treated with tosylchloride (2.5 gm. 13.1 mmol).
The reaction mixture was stirred for 45 min and
kept for three days at r. t. Pyridine of the reaction
mixture was partially evaporated in vacuo with the
help of distilled water. It was then poured out over
chilled water containing ammonia. Residue ob
tained upon filteration was purified by TLC
(M eO H -A cO Et-C H C l3, 1:6:9) to yield (0.18 gm.
36%) of monotosyl isoajmaline.
An analytical sample was crystallized from chlo
roform and hexane, m.p. 210-212 °C Rf = 0.817
(M eO H -A cO Et-C H C l3, 3:3:9), MS m/z (% ): 480
(M +, 100), 465 (10), 451 (10), 325 (39), 307 (14),
182 (62), 83 (50), 71 (45). IR vmax (KBr) cm "1:
3125, 1590, 1460, 1340, 1175. 'H-NM R (300 MHz)
d: 7.86 (2H, m. Aromatic H of tosyl group), 7.36
(2H, m. Arom atic H of tosyl group), 7.2 (1H, m.
H-9), 7.12 (1H, m. H -ll). 6.7 (1H. m. H-10), 6.62
(1H. d, H-12, 7=7.88 Hz), 4.14 (1H. d, H-21, 7,0_
2i = 6.38 Hz), 3.54 (1H, d, H-3, 7=10.1 Hz), 2.76
(3H, s, N -C H 3), 2.45 (3H, s, Ar-CH3), 2.61 (1H.
broad s, H-2), 1.96 (1H. m, H-20), 0.95 (3H, t, H18, 7=7.23 Hz).
Hydrolysis o f monotosyl isoajmaline

0.09 gm. (0.188 mmol) of monotosylisoajmaline
was dissolved in methanol and treated with about
50 ml of saturated solution of sodium hydroxide in
methanol. The mixture was kept at room tem per
ature for 24 h and worked out in the same way as
described previously to afford (0.06, 45%) of 21epiisoajmaline. m.p. 220-223 °C, MS m/z (% ): 326
(M +, 56), 311 (17), 279 (4), 253 (7), 182 (100), 83
(8.5). Exhibiting slight differences only in finger
print region in IR spectrum when compared with
that of isoajmaline. 'H NMR (300 MHz), 7?0_2i =
9.35 Hz.
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