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Abstract-High Speed Counter Current Chromatography (HSCCC) has been used to isolate and purify two 
quaternary alkaIoids from a sample of curare prepared by the Panare Indians of Estado Bolivar, Venezuela. One of the 
compounds is the known base macusine B (1). The other one is a new but related base named panarine (2). Its structure 
has been established unequivocally by spectral and X-ray crystallographic analysis. 

INTRODUCTION 

In attempting to isolate and purify quaternary alkaloids 
from complex mixtures, we have made use of high speed 
counter current chromatography (HSCCC), a relatively 
new method that has proven to be efficient, rapid, reliable 
and inexpensive. Its advantages and disadvantages have 
been discussed in a number of recent publications [l-4]. 
We report here its application to the separation and 
purification of a mixture of two closely related alkaloids 
isolated from a Venezuelan curare. This sample was 
prepared by the Panare Indians, a tribe living in the 
western part of Estado Bolivar, whose subsistence econ- 
omy has been based on slash-and-burn agriculture, fish- 
ing, hunting and gathering. The blowgun with poisoned 
darts is used for shooting birds and monkeys [5]. 

RESULTS AND DISCWWON 

After elimination of the tertiary alkaloids, the quater- 
nary fraction, precipitated with picric acid and 
converted to the chloride form was divided into two 
fractions by means of their differential solubility in the 
two phases of a 1: 1 mixture of n-BuOH-H,O. The 
butanol-soluble fraction contained two monomeric alka- 
loids giving a grey coloration with 1% ceric sulphate in 
10% sulphuric acid. This crude fraction was purified 
by HSCCC to yield two alkaloids, one of which was 
identified as macusine B (I) by comparison (UV, IR. MS 
and CoTLC) with an authentic sample [6]. 

The second base, named panarine (2), had the same UV 
spectra as macusine B, indicating an unsubstituted indole 
chromophore. No shifts were detected in either alkaline 
or acidic solutions. Its molecular weight was 322, corre- 
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sponding to the elemental composition C,,H,,N,O,. 
The MS spectrum was quite similar to that of macusine B 
for the fragments with m/z < 263. 

A better understanding of the structure of the molecule 
was gained by examination of its ‘H and 13CNMR 
spectra (Figs 1 and 2). The assignments were made by 
comparison with data for related compounds [7, S] and 
2D-experiments. The main differences between macusine 
B and panarine were the appearance of a signal at 
179 ppm and the disappearance of the signal at 64.5 ppm. 

X-ray crystallographic analysis is in accord with these 
findings and indicates the presence of a carboxylate 
function at C-17 [9]. This explains the absence of any 
carbonyl band in the IR spectrum and the presence of 
bands at 1597 and 1380 cm I. X-Ray crystallography has 
also established the relative stereochemistry of the mol- 
ecule, but its absolute stereochemistry has to be deduced 
from spectral data. 

The CD curve, positive at 270 nm and negative at 
290 nm, points to a 3S cis configuration [lo]. The rigidity 
of the ring system also requires C5-H and Cl 5-H to be S 
[ll]. This last configuration agrees with the biogenetic 
hypothesis [12]. The chemical shifts of C-16, C-14, C-19 
and C-20 are in agreement with a 16R orientation [13], as 
in macusine B, and the shifts of C-l 5 and C-21. diagnostic 
for the configuration of the ethylidene side-chain, indicate 
an E-configuration as in most sarpagine-type alkaloids 
[13, 141. 

The zwitterion type of structure present in panarine is 
very unusual in natural products. Only a few alkaloids, 
e.g. anhydronium bases have a positive and a negative 
charge in the same molecule. Moreover, it is very rare that 
those charges are located on atoms situated ;’ to each 
other and is evidently due to the sarpagine skeleton 
present in the alkaloid. 

The Panare Indians prepare their curare from the bark 
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Panarine from MeOH-H,O gave the dihydrate: 

C H N 0,.2H,O which crystallized in the orthorhombic 2” 22 Z 
system, space group P2t2,2, with z = 4 molecules in a unit cell 

of dimensions u: 9.125(5), b: 13.414(8). c: 14.953(7),& 
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Abstract-Phytochemical investigation of the stem bark of Pseuduvuria indochinensis has led to the isolation and 
identification of a novel quaternary protoberberine alkaloid, dehydroscoulerine. together with three known 
oxoaporphine alkaloids, liriodenine, atherospermidine and oxoanolobine. 

INTRODUCTION RESULTS AND DISCUSSION 

Pseuduuaria indochinensis Merr. (Annonaceae) is a rain- 
forest tree, and the only species of the genus in China [l]. 
No previous chemical investigation has been reported on 
this species. The present study has resulted in the isola- 
tion of a novel quaternary protoberberine alkaloid, dehy- 
droscoulerine (I), and three known oxoaporphine alka- 
loids, liriodenine (2) atherospermidine (3) and oxo- 
anolobine (4). 
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Compound 1 was obtained from the water-soluble part 
of the extractives and crystallized from methanol as 
orange-red needles. mp 275 -276 (dec). FABMS showed 
CM] ’ at m/z 324. UV i.,,, 229.279,3.50 nm, suggested a 
quaternary protoberberine type alkaloid [2]. Upon 
addition of base. the UV spectrum underwent a signifi- 
cant bathochromic shift, which indicated the presence of 
phenolic groups. This was further supported by IR 
absorption bands between 3600 to 3200 cm-‘. The 
‘HNMR (DMSO-d,) revealed the presence of six aro- 
matic protons that can be assigned to H-4 (li6.98), H-l 


