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Rauwolfia vomitoria Afzuelia, Neonorreserpine
A new weak base from reserpine family has been isolated from Rauwolfia vomitoria
Afzuelia and provisionally named as neonorreserpine. The chemical and spectral evidence
established it as a distinct isomer of pseudoreserpine.
In a reinvestigation of the weakly basic factors of
Rauwolfia vomitoria a new base has been isolated and
named as neonorreserpine. Its isolation as described
in the experimental part was principally based
on mild techniques with the avoidance of chromatographic methods. The structure of neonorreserpine
established through chemical and spectral studies
corresponded to pseudoreserpine isolated from
Rauwolfia canescens [1] and Rauwolfia ligustrina [2].
In view, however, of the wide variation in the
physical properties of the base and its derivatives as
compared with those of pseudoreserpine, neonorreserpine has to be treated as a distinct isomer of
the latter base.
Aside of neonorreserpine and some other known
bases, a chromatographically pure crystalline hydrochloride was also obtained, which melted at 214 to
215 °C, and analyzed for C34H42N2O10. HCl, but
failed to give a crystalline base through solvents or
chromatographic techniques.
Neonorreserpine (m.p. 291-292 °C) analyses for
C32H38N2O9 (as against C33H40N2O9 for reserpine)
and contains 5 methoxyls and one alcoholic group.
On basic hydrolysis it gave 3,4,5-trimethoxy benzoic
acid and neonorreserpic acid which was hygroscopic
in nature and failed to crystallize. This showed neonorreserpine to be a trimethoxy benzoate of demetho
reserpic acid. The U V spectrum showed maxima at
219,268 and 297 nm and minima at 246 and 290 nm.
The summation of the U V spectra of tetrahydroharmine with methyl 3,4,5-trimethoxy benzoate are
very similar to the spectrum of neonorreserpine
[3, 4] and the latter, therefore, can be considered as
a derivative of 7-methoxytetrahydrocarboline. This
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part of the structure in the molecule is supported by
the positive Adamkiewicz reaction which is typical
of tetrahydrocarboline derivative.
The I R spectrum in K B r showed a wide band
between 3350-3500 cm- 1 due to N H / O H groups and
dual bands at 1725 and 1715 c m - 1 attributable to
the ester carbonyl groups. In addition, there are
other peaks at 3000 c m - 1 (aromatic C - H stretching),
2860-2960 cm- 1 (aliphatic C - H stretching), 1625,
1590, 1485 and 1462 cm-i ( C = C vibrations of the
benzene rings), 1260 c m - 1 (methoxy groups) and
1050 c m - 1 ( - C - 0 H stretching of alcoholic group in
six membered ring).
The mass spectrum gave molecular ion peak at
m/e 594 in agreement with the molecular formula
C32H38N2O9 for neonorreserpine. This is followed
by diagnostic peaks at m/e 576 (M-H20)+; 535
(M-COOMe)+; 399 (M-trimethoxy benzoyl group) 4 -;
382 (M-trimethoxy benzoic acid)+; 381 (M-trimethoxy benzoyl group-H20) + ; 364 (M-trimethoxy
benzoic acid-H20)+ and 351 (M-trimethoxy benzoic
acid-OCH3) + . The strong peaks at m/e 212 and 195
established the presence of 3,4,5-trimethoxy benzoic
acid and 3,4,5-trimethoxy benzoyl ion respectively.
On reduction with lithium aluminium hydride,
neonorreserpine yields 3,4,5-trimethoxy benzoyl
alcohol and a triol (m.p. 270 °C), as against diol
obtainable from reserpine. This shows that the
structure of neonorreserpine differs from that of
reserpine in containing a hydroxyl instead of
methoxy group at position 17, providing a biogenetic analogy to the yohimbine alkaloids. The
resistance to tosylation also shows that the free
OH groups must be at the sterically more hindered
C-17 position. On the basis of cumulative evidence
furnished above the structure of neonorreserpine
may be represented as:
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Evidence of this structure is further provided b y
its 13 C NMR spectrum which showed the following
signals, which were identified through comparision
with the published spectrum of reserpine [5]. The
chemical shifts of various signals are described in
ppm with reference to TMS = 0 :
173.02 (C-22, singlet); 165.54 (C-24, singlet);
156.06(C-11,singlet*), 153.6(C-27 andC-29 singlet);
143.56 (C-28, singlet); 136.62 (C-13, singlet); 130.68
(C-2, singlet); 125.60 (C-25, singlet); 123.12 (C-8,
singlet); 118.80 (C-9, doublet*); 109.30 (C-10, doublet) ; 108.00 (C-7, singlet); 106.92 (C-26 and C-30,
doublet); 95.58 (C-12, doublet); 78.3 (C-18, doublet);
76.86 (C-17, doublet); 56.16 (O-CH3, quartet*); 54.00
(C-3 doublet); 51.94 (C-21, triplet*); 51.84 (C-16,
doublet); 50.97 (C-23 quartet); 49.14 (C-5, triplet);
34.22 (C-15, doublet); 32.4 (C-20, doublet); 29.76
(C-14, triplet); 24.85 (C-19, triplet); 17.06 (C-6, triplet).
The comparative physical characteristics of neonorreserpine and the isomeric pseudoreserpine are
provided in the following table along with those of
reserpine.
Name

m.p.
[°C]

Molecular
formula

M D (CHCI3)
[°]

Reserpine
276-277 C33H40N2O9 —117
Pseudoreserpine 257
C32H38N2O9 — 65
Neonorreserpine 291-292 C32H38N2O9 — 108
In so far as on reduction with lithium aluminium
hydride both neonorreserpine and pseudoreserpine
yield a triol with different melting points and Rf
values, the two bases appear to be stereoisomers. On
acetylation methyl neonorreserpate obtained from
neonorreserpine, gave methyl-3-isoneonorreserpate17,18-diacetate, which melted at 301-302 °C;
[ a ] f f —120° (CHCla), and differed from the corresponding derivative m.p. 291-292 °C;
— 88.2° (CHCI3), obtainable from pseudoreserpine
under parallel conditions of working. Moreover, in
presence of aluminium isopropoxide, diazomethane
* Refer to off-resonance spectroscopy.
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methylated C-17 OH but the resulting product was
noted to be different from reserpine on t.l.c.
The I R spectrum shows a slight shoulder on the
longer wavelength side of the main C - H stretching
band at 2900 cm - 1 , which shows equatorial configuration for the hydrogen atom at C-3 (Wenkert rule
[6,7]). This is further substantiated by the fact that
C-3 chemical shifts at 54.00 ppm for neonorreserpine
and reserpine are identical [8]. Similarly the D / E
ring junction is the same in reserpine and neonorreserpine with the chemical shifts of C-20 (32.5 ±
0.1 ppm) and C-15 (34.3 ± 0 . 1 ppm) being identical
[8, 9]. Neonorreserpine obviously differs from
pseudoreserpine in having different stereochemistry
at either one or more of the remaining assymmetric
centres at C-16, C-17 and C-18. The absolute configuration would be communicated later through
ORD, CD and crystallographic studies.
Neonorreserpine has been characterized through
the preparation of its hydrobromide, hydroiodide,
picrate, chloroplatinate, nitrite, succinate, tartarate,
citrate and bromo neonorreserpine hydrobromide.
Experimental
2 kg of the methanolic extract of Rauwolfia
vomitoria was partitioned between ethyl acetate and
water. The residue from the ethyl acetate layer was
digested out with petroleum ether to remove the
fatty matter. The insoluble residue yielded through
methanol the major crop of a crystalline base which
on recrystallization melted at 276-277 °C and could
be identified as reserpine. The residue left on
removal of the solvent from the mother liquors of
reserpine was taken up in ethyl acetate and treated
with ether and petroleum ether which eliminated
some darkish resinous mass. The purified fraction
was successively extracted out with 5 % and 1 0 %
acetic acid to remove the bases of ajmaline and
reserpine groups respectively. After exhaustively
extracting out with 1 0 % acetic acid, the upper
layer was extracted out with 3 0 % acetic acid and
finally with 1:1 alcohol-10% hydrochloric acid.
The free base was recovered from these two acidic
fractions and again digested out with 1 0 % acetic
acid to remove the last traces of residual reserpine.
The insoluble residue was dissolved in 3 0 % acetic
acid, treated with sodium chloride and diluted,
when on cooling a light brown sediment settled
down and crystallized from methanol as colourless
prismatic rods, m. p.230-231 °C. The free base was
liberated through methanolic ammonia and crystallized from methanol-benzene when neonorreserpine
was obtained as colourless silky prismatic rods
which melted sharpely at 291-292 °C.
The alcoholic mother liquor of the crystalline
hydrochloride was basified under good cooling with
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3 0 % ammonia and the liberated base extracted out
with ethyl acetate. The residue from the ethyl
acetate layer was divided up into benzene soluble
and insoluble fractions. The former yielded a semicrystalline residue which on recrystallization from
methanol-benzene afforded a second crop of neonorreserpine, m.p. 291-292 °C - total yield 0.15% on
the weight of methanolic extract.
The benzene insoluble residue was taken up in
methanolic hydrochloric acid and kept for several
days in the ice chest, when a colourless crystalline
hydrochloride was obtained which melted at 214 to
215 °C.
Analysis for C34H42N2O10 • HCl
Calcd
C 60.57
H 6.42
mol.wt. 674.6,
Found

C 60.56
H 6.44
mol.wt. 672.0.

N 4.36

Cl 5.81

N 4.28

C15.19

The base from the hydrochloride could not be
induced to crystallize from the common solvents or
through chromatographic techniques.
The residual base recovered from the mother
liquor of the crystalline hydrochloride, referred to
above, crystallized out from methanol as colourless
silky needles m.p. 250-252 °C.
Analysis for C21H24N2O3
Calcd
C 71.59 H 6.9 N 7.59 mol.wt. 352,
Found C 71.6
H 6.7 N 7.95 mol.wt. 352.

adding the corresponding alkali salts to the acidic
solution of the base and crystallizing the salts from
methanol.
Hydrobromide:
Colourless prismatic rods m.p.
258 °C.
C32H3sN209. HBr
Calcd
Br 11.85,
Found Br 11.9.
Hydroiodide:
Colourless elongated plates m.p.
260-262 °C.
C32H38N209.

HI

Calcd
HI 17.73,
Found H I 17.71.
Nitrite: Colourless shining stars of needles m.p.
274-275 °C.
Succinate: Colourless prismatic rods m.p. 279 to
280 °C.
Citrate: Colourless prismatic rods m.p. 295 to
300 °C.
Tartarate: Fine colourless needles m.p. 281 to
282 °C.
The picrate and chloroplatinate were prepared by
adding aqueous solutions of picric acid and chloroplatinic acid to the acidic solutions of the base. The
picrate crystallized out from methanol-benzene as
pale orange needles m.p. 215 °C. The chloroplatinate
crystallized from moist acetone as light pink rectangular plates which melted at 262 °C.

It could be identified as ajmalicine through superimposable spectral data and mixed melting point
with an authentic sample of the base.

C32H3%N<zO$ • HCI2 • PtCU
Calcd
Pt 12.53,
Found Pt 12.5.

Characterization of neonorreserpine

Bromination of neonorreserpine

The base is soluble in ethyl acetate and chloroform, readily soluble in benzene, sparingly soluble
in ether and methanol and practically insoluble in
petroleum ether. It analyzed for C32H38N2O9 with
5 methoxyIs and one alcoholic group.
Calcd

C 64.98
H 6.39
N4.71
0 24.4
OCH3 26.0
OH 2.86 mol.wt. 594,

Found

C 64.97
H 6.64 N 4.72
0 23.67
OCH3 26.2
OH 2.78 mol.wt. 594.

Basic hydrolysis
500 mg base was refluxed with dilute methanolic
alkali for 2 hours and the resulting deep golden
yellow solution was concentrated in vacuo, diluted
with water, adjusted to p H 2 by the addition of
hydrochloric acid and extracted out with chloroform. The residue from chloroform layer crystallized
out from methanolic ether as white needles melting
at 167-168 °C and showing no depression with an
authentic sample of 3,4,5-trimethoxy benzoic acid.
Salts of neonorreserpine
The hydrobromide, hydroiodide, nitrite, succinate, citrate and tartarate were prepared b y
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50 mg base in 1 c.c. chloroform was titrated
against bromine at 0 °C when it took up 1 mole of
bromine. On addition of petrol ether to the solution
monobromo hydrobromide precipitated out which
was washed with petrol ether and crystallized from
methanol. It formed colourless needles melting at
268 °C as against the melting point of the corresponding product resulting from the bromination
of reserpine which melted at 258 °C.
C32H37N209Br
Calcd
Found

• HBr
Br 21.2,
Br 21.65.
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