
Phyroc/wm~try. 1978. vol 17,pp 14461447. @Pergamon Press Ltd Prmtedin England OTGI-9422:78!0801-1446 SO2 0O:O 

CHELIDONINE FROM SYMPHORICARPOS ALBUS 

M. SZALJFER and Z. KOWALEWSKI 

Institute of Biological Pharmacy, Medical Academy, Poznan, Poland 

and 

J. DAVID PHILLIPSON 

Department of Pharmacognosy, The School of Pharmacy, University of London, 29-39, Brunswick Square, London WClN 1 AX, 
U.K. 

(Received 16 January 1978) 

Key Word Index --Symphoricarpos albus; Caprifoliaceae; alkaloid; chelidonine. 

INTRODUCTION 

Symphoricarpos albus (L.) Blake (Caprifoliaceae) is 
native to N. America but is cultivated as an ornamental 
plant (snowberry)in Europe. It is used as a folk-medicine 
because of its reputed cardiac and diuretic activity and 
also for some allergic conditions. Infusions or syrups 
of the herb are normally prepared for medicinal use Cl]. 
In recent years there have been reports in the Polish 
press stating that children have been poisoned by eating 
the berries and, although no fatalities occurred, 
hospitalisation was essential. The toxicity of the berries 
has been reported previously [Z]. In an attempt to 
demonstrate toxicity in animals, concentrated methanol 
extracts of fresh berries were given iv. and also orally 
to mice and to rats. The results demonstrated that 
there was slight sedative activity but the extracts were 
not particularly toxic [3]. Among the compounds 
reported to be present in S. albus are aesculin, sitosterol, 
saponins, tannins, terpenes, triglycerides, sugars, 
coumarins, flavonoids, secologanin [4, 5-J. Screening 
tests for alkaloids indicate that S. albus contains alka- 
loids which have not been identified [6]. The present 
investigation of S. albus was initiated because of the 
reported medicinal applications, toxicity and the reports 
of unidentified alkaloids. 

RESULTS AND DISCUSSION 

The major alkaloid of the aerial parts of S. albus, 
cultivated in Poland, has been identified as chelidonine. 
This is the first alkaloid to be identified from the genus 
Symphoricarpos and chelidonine has not previously 
been reported from the Caprifoliaceae. The alkaloids 
so far reported from this family include narceine, 
kryptocurine, sambucine and triosteine [7]. Capri- 
foliaceae is closely related to the Rubiaceae and in fact 
some botanists have expressed doubts about it being 
recognised as a separate family from the Rubiaceae [S]. 
Since alkaloids of the Rubiaceae are mainly indoles, 
it would have been anticipated that any alkaloids 
present in Sympkoricarpos would have been indolic 
rather than based on isoquinoline. The presence of 
chelidonine in small yield does not account for the 
reported toxicity of this plant. Further studies on the 

complex mixture of minor alkaloids in this plant are 
now in progress. 

EXPERIMENTAL 

The plant material was obtained from the Arboretum PAN 
in Kornik, Poland, and a sample is retained at the Department 
of Pharmacognosy, Institute of Biological Pharmacy, Medical 
Academy, Poznan, Poland. 

Isolation. Dried, powdered, leaves and roots (30 kg) were 
extracted with MeOH (170 1.) and the filtered extracts concen- 
trated to dryness. The residue was extracted with 2% HCl 
(10 1.) and then made alkaline with corm NH&OH and extracted 
with Et20 (40 1.). The Et,0 extract was evaporated to dryness 
under reduced pressure to yield total crude alkaloid (11.5g; 
0.038 %). TLC indicated a complex mixture of alkaloids and 
fractionation on silica gel (Merck) and basic alumina columns 
(Woelm) resulted in the separation of the major alkaloid which 
was obtained as colourless crystals fom MeOH (0.4Og, 
0.0013 %). 

Identification of chelidonine. M.P. 132-I 35” (lit. 133-l 36”): 
uv imax (MeOH) 239, 288nm [9]; PMR spectrum. S (from 
TMS) 3.44 (1 H, d, J 13 Hz; C-5 a H), 4.16 (I H, d, J 13 Hz; 
C-S B H), 3.60 (1 H, d, J 3.5 Hz: C-6 a H), 3.18 (2H. br s, W,!, 
5 Hz: C-11 OL and p H s), 4.26 (1 H m, C-12 H). 3.02 (1 H 4, J 

3.5 and 2.5 Hz: C-12a H, s), 2.30 (3 H, s: N Me), 7.65 (1 H, s. 
exchanges with D20: OH) [lo]: MS. m/e 353 (M”, 65x), 
352 (30x), 336(M .-17; 30x), 335 (Mt.-18: 100%). Contirma- 
tion of the identity of chelidonine was obtained by co-TLC 
with authentic sample (Si gel G, cyclohexane-Et,NH, 9:l; 
cyclohexane-CHCl,-EtzNH, 7:2: 1). 
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Dans une prkckdente publication [l], nous avons relatt 
l’isolement d’un glucoalcaloide indolique nouveau, le 
dolichantoside, dans les racines du Strychnos gossweileri 
Exe11 rkcoltt au Zaire. Nous signalions en outre l’exlst- 
ence dans la plante d’une importante proportion de 
bases quaternaires. L’examen de cette fraction a montrk 
qu’elle est en fait constituke d’un alcaloi’de majorittie. 
L’ttablissement de la structure de cet alcaldide quater- 
naire fera l’objet du present travail. 

Rl?SULTATS ET DISCUSSION 

L’alcaloide a CtB isok de l’extrait brut sous forme de 
picrate, converti en chlorure par Cchangeur d’ions puis 
purifit par chromatographie sur colonne de cellulose 
avec comme 6luant la MeCOEt saturte d’eau. 11 se 
prksente comme une poudre blanche, amorphe, de 
saveur am&e, homogkne dans la plupart des systkmes 
chromatographiques. En TLC sur gel de silk dans la 
phase n-BuOH-saturk d’eau l’alcaloide fournit cepen- 
dant deux spots rtvC1C.s par le rkactif de Dragendorff. 
Chacun de ces deux spots Glut skparkment et rechromato- 
graphik dans le m&me systkme fournit d nouveau les 
deux spots de dkpart. L’alcaloMe se comporte done 
comme un mklange de deux isomhes en kquilibre l’un 
avec l’autre g tempkrature ordinaire. Ce phknomtne a 
pour conskquence un dkdoublement de certains signaux 
en PMR. Par acktylation k froid, on obtient un d&iv& 
monoacttylk qui ne manifeste plus de dkdoublement, 
vraisemblablement g cause d’un encombrement stkrique; 
c’est ce dkrivt qui a kttc utilisk pour l’interprtiation des 
spectres PMR. Le poids mokculaire de l’alcalolde, 
dttermint: par spectromktrie de masse g haute rksolu- 
tion est de 369 et correspond d la formule brute 
C,,H,,N,O,. Abstraction faite de la presence d’un 
N-Me quaternaire, le schkmadefragmentation en spectro- 
mktrie de masse est proche de celui des alcalo1des 
dtrivb de la corynanthtine, plus spkcialement de celui 
des sitsirilcines [2]. On trouve en effet les ions indoliques 
(m/e 143 et 144), les ions d’une 4H-b carboline (m/el56, 
169, 171) N,-mkthylke (m/e 185) et surtout l’ion de base 
m/e 251 correspondant & la perte de la chaine latkrale 
greffke en C-15. Les ions m/e 336 et 323 sont l’indice 

d’une fonction alcool primaire (CH,OH) et l’ion m/e 
58 d’un COOMe. 

Le spectre IR montre la prbence dans la mokcule d’un 
carbonyloxy-a-p saturk (1730 cm - ‘) attribuable sur base 
du spectre de masse et du spectre PMR (6 = 3.72 ppm, 
3H, s) d un carbomtthoxyle. Dans le spectre PMR du 
d&iv& monoacktylk (PM = 410), on note surtout deux 
signaux, cent&s respectivement & 6 = 1.80 ppm (3H, dd, 
J, = 7Hz, J, = 2Hz) et 6 = 6.05ppm (lH, q, J, = 
14Hz, J, = 7Hz) et attribuables B une chaine BthylidCni- 
que. La faible valeur de couplage secondaire que l’on 
distingue surtout sur le signal B 6 = 1.8 ppm est due a la 
prtsence d’un des deux H du C-21 [3]. 

Ces diffkrents rksultats nous permettent de proposer 
pour l’alcaloi’de la structure 1 (N,-mtthyl-17 hydroxy-16 
mkthoxycarbonylcorynanium chlorure). 11 s’agit, k notre 
connaissance, d’un alcaloi’de nouveau que nous pro- 
posons de nommer diploceline. La configuration du 
C-15 &ant attribde suivant des considkrations bio- 
gknktiques [4], il reste g dkterminer la configuration du 
C-3, du C-l 6 et du N-Me pour connaitre la stkrtochimie 
de la diplocbline. Comme la molecule prksente un 
dichrdisme circulaire positif dans les bandes d’absorp- 
tion du chromophore indolique, on peut attribuer au 
C-3 la configuration 3 S (3 Ha) [S]. L’absence de ban&s 
de Bohlman ainsi que, en PMR, la prbence du signal du 
H-3 g 6 = 4.58 ppm [6] et du N-Me 216 = 3.58 ppm [q 
permettent de proposer une configuration des cycles 
C/D cis, soit le N-Me en a. Nous proposons done pour 
la diploceline la configuration 3 S, 15 S, la configuration 
du C-16 Ctant vraisemblablement R ou S selon l’isomtre. 

‘16 

MeO,C /T lCH:OH 
H 


