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Abstrac+A new tbvanol glycosidc has been isolated from stems of Eryrhroxylum aowgranarerue and its structure has 
ban elucidated on the basis of MS and ‘H NMR spectroscopy and hydrolytic studies as (+ btachin 3-0-a-b 
rhamnopyranoside. On a similar basis of chemical and spectroscopic evidence, the presence of ombuin 3-O-rutinoside 
has ban established. Furthermore, the occurrence of procyanidin billavanoids has been demonstrated by the 
characterization of B, and B, as the first representatives of B-type proanthocyanidins in the genus Etyrhroxylum. 

IYTRODUCTtON 

Cultivated coca plants belong to two distinct species of the 
genus Eryfhroxylum E. coca Lam. and E. qrumzrense 
(Morris) Hiaon [I]. Coca has been usal in folk mbdicinc 
in South America booth as a general stimulant and for 
various gastrointestinal ailments [24]. The chemistry of 
the cultivated coca plants has been reviewed [S] and 
phytochemical 163 and chcmotaxonomk [7] aspects of 
the genus Eryfhroxylum have rccrntly been adbquatcly 
COVClCd. However, chemical invcstigaations on 
Eryrhroxylum are mainly confined to the alkaloids, but 
other constituents may prove to be chcmotaxonomically 
very useful [7]. Thus, littk attention has been paid IO 
associated condensed tannins derived from Ilavan-3-ols. 
These prazursors generally occur as free phenols in nature, 
but are also found as gallates [8]. Only some few &an-3- 
01 glycosidcs have hitherto been isolated [9-l 51. We now 
report the isolation and charactetition of a new llavan- 
3-01 glycosidc from Eryrhroxylum notqranarense. 

RFSULTS AND DlScUSSlOS 

Examination of the phcnolic mctabolitcs of the stems of 
Eryrhroxylw not.qjrMofense has provided some simple 
flavanoids which apparently represent the prazursors of 
associatal condensed tannins. Isolation of one of these in 
low yield (0.1 “/b) from the methanol extract by countcr- 
current distribution between ethyl acetate and water, 
followed by Sephadex LH-20 chromatography of the 
ethyl acetate-soluble portion, led to its characterization as 
( + )-catcchin 3-0-u-L-rhamnopyranoside. The structure 
and stereochemistry of this novel Ilavanol glycoside (1) 
were assigned on the basis of hydrolytic studies and by 
‘H NMR and mass spcctroautry of the aatate (2). 

In addition, (+@tc.chin accompanied by treat of 
(-)-cpicatbchin was isolatal and identified by direct 
chromatographk and spaztroscopic comparison with an 
authentic sample. Procyanidin biflavanoids, also detected 

*Author IO whom conapondena should be a&ircssai. 

in the same natural source. will be discussed in another 
communication. However, amongst these procyanidins 
BI & Bs have already been identidcd representing the 
first compounds of this type characterized in 
Eryrhroxylw Proof of their structures was provided by 
spactroswpic methods exhibiting properties identical to 
those previously reported [l&18] and in close agreement 
with those of synthetic reference sampks [l9]. 

The basic skclttpl structure of I was readily raXgniz.ed 
from *H NMR data Analysis of the ‘H NMR spectrum of 
the acetate 2 revealed me~ocouplad doubkts (A-ring) at 
66.58 and 6.63 (J - 22 Hz) in addition lo an ABC-system 
typical of the three protons on ring B, while the 2&r- 
stereochemistry was indicated by the large coupling 
constant (Jz., - 8.0 Hz) of tbc hctaocyclk protons (C- 
ring). The identity of the agIycone moiety as ( + @t&in 
was furtherconIirmal by hydrolysis with 2 N HCI, while a 
positive Molisch test [20] of 1 indkatcd the presence of a 
carbohydrate moiety. On acid hydrolysis 1 furnished 
rhamnose, identilied by co-chromatography with an 
authentic sampk. The glycosidic nature of I was also 
supported by a negative aniline hydrogen phthalate test 
PI* 

TheElmassspactrumof2showaithc[M+I]+ peak 
at m/z 731 consistent with the peak at m/z 748 observed in 
the Cl mass spectrum using ammonia for ionization. 
Elaatntal analysis of 2 corresponded to the mokcular 
formula C,sH,sO,, in accordance with the proposed 
stnrturc. The ftagmcntation pattern, characterized by 
loss of ketenc and acetoxy radkals, supported the 
structure of the aglyconc as indicated by the fragment at 
m/z 458. whik the ap- of the prominent peak at 
m/z 273 was typicpl of acetylatal &dcaoxyaIdopynuwscs 
[U]. Other sign&ant fragmentsat m/z 213,171. ISI and 
II I derived from the sugar after fission of the glycosidk 
linkage and subsequent loss of aatoxy fragments [23]. 

The ‘HNMR spectrum of 2 compared with that of 
(+ )+zatazhin pcntaale showed shielding of hctcro- 
cyclic potons (C-ring). The signieant up&ld shift 
(As 1.3) of the 63.96 multipkt in 2, attributed to H-3, 
suggestal that the sugar cot&I be plwzd on the C-3 
position. Since four pbcnolk acetoxy signals were 
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ombuin 3-O-rutinosidc in Erprhroxylum nowgtanarense. 

Furthermore, 3 is present in both lcavcs and s~cms. The 
confirmed natural co-occurrcrxc of ombuin 3-O 
rutinosidc with 1. a new (+ )xatcchin glycosidc and 
related tannins, may stimulate further studies on the genus 

Erythroxylum. 

EXPERIMEWAL 

NMR spcclra were rccordcd at 300 MHz in CDCl, with TMS 

as Internal standard. MS were obtamcd with a Varian MAT US 

Spccrro System MAT 188 msirumcnt. Acctyhtlons were 

performed In Ac,O-pyrdmc al room temp. 

I.sookarion o/c-otnpounds. Cullivalcd plan1 material of E. nor* 

grunatense (1.2 kg) was cxhaus~~vcly extracted with McOH and 

the combined cxlracts were evaporated in m-u0 IO dryness. The 

residue was dissolved in H>O, washed with petrol and extracted 

with EtOAc. yielding a sohd (I I g) on cvaporatton of the solveni. 

Thus portton was chromalographcd on a column of Sephadex 

LH-20 using EIOH as during solvent. After the emergence of 

phcnolr malcrial. 15 ml fractions were colkctcd: lest lubes@ 50 

aliordcd a mixture (81 mg) of ( + )-carcchin. ( + mtechtn 3-O-a- 

I.-rhamnosde and ombutn 3-O-&rurinosdc. Prep. TLC 

scparauon m EtOAc Ha0 HCOOH (18 : I : I) yickiai rhc free 

phenols al R, 0.8, 0.37 and 0.10. rcspcctivdy. 

Acetylatmn of the phcnohc Ruxturc and subsequent 

purification by prep TLC In CHCI,-EtOAc (3:2) gave their 

rcspecuvc dcrivattvcs at R, 0.65.0 54 and 0.32. On further duuon 

Icsl lubes 107-128 conlamed procyanidm 6,. and 134 170 

procyandm B,. 

(+)&rechin 3-Ou-~-rhamnopyo1sosldr (1). The R, 0.54 
fraction (I 5 mg) was dcntdicd as rhe aozaic 2. (Found: C, 57.6; 

H. 5.4. C,,H,sO,: requires C. 57.51; H. 5.25”,& mp (uncorr.) 

94 97’; [a],,, + 2.17’ (CHCI,; c 0.23). EIMS m/z (rd. in1.k 731 

[M + I]’ (2Q.689 (18).647 (28).479 (34h458 (93),3’)9 (16). 357 

(16). 273 (52h 213 (15). 171 (24). 153 (100). 123 (40). III (96). 

CIMS (NH,): 748 [M + NH,]’ (72). 706 (63h 664 (22). 526 (4). 

484(6).418(6).3(#1(100).273(30),213(10), 153(ll).‘HNMR 

(CDCI,). 61.14 (d. J - 6.5 Hz. Me-S’), 1.97 and LO6 [all s. 3 

x OAc (rhamnosc)]. L25. 2.26 ( x 2) and 2.33 [all I, 4 x OAc 

(calcchin)]. 2.78 (dd. J = 9.0 and l6.0H7. Ha,), 2.91 (dd. I 

= 5.75 and 16.0 Hz. H-4,), 3.88 (2 x q, J = 6.5 and 10.0 Hz. H- 

s,). 3.96 (tn. H-3l.4.14 (d,J - I.5 Hz_ H-l&4.89 (d,J - 8.OH7_ 

H-2), 4.98 (dd. J = I.5 and 3.2 HZ. H-q). 5.00 (r. ZJ - 20.0 Hz, 

H-4;),5.17(dd.J = 3.2and lO.OHqH-3;).6.58(d.J - 2.2H7_ 

H-6). 6.63 (d. J = 2.2 Hz. H-8). 7.20 7.34 (m. 3H. H-2’. H-5’ and 

H-6’). 

Compound I on hydrolysis with 2 N HCl gave rhamnosc and 

an aglyconc, exrrac~al wlrh ErOAc and denr&d as ( + )-catcchm 

by direct comparison with a reference sample. The aq. 

layer was examined by TLC with sugar sratirds. Enzymarr 

cleavage of 1 with hapcrdinax was carried out in an aoctate 

bulTer (pH 5 8) ai 37’. The prcscncc of only rhamnose tn the aq. 

hydrolysate and (+ )-calcchin In ~hc EIOAC bycr was slmdarly 

cslablishal by co-TLC. 

Ombuln 3-0-/3-rurusoside (3). UV iz” nm: 256,265 (sh) and 

354; + NaOMe: 267,295 (sh)and 367; + AICI,: 267.298 (sh), 358 

and 390, + AICI, ,HCI: 267.298 (sh). 358 and 390. No shifts were 

observed on addlrlon of NaOAc or NaOAc-H,BO,. Acid 

hydrolyses of 3 with 2 N HCI gave ombuin, glucose and 

rhamnosc. 

The aocu~e 4 was obtained from R, 0.32 (IO mgb ‘H NMR 

(CDCl,): dl.05 (d. J - 6.5 Hz, Me-S’). 1.94. I.%. 2.03.204.208 

and 2.12 [all J, 6 x OAc (sugar)]. 235 and 2U [2 x J. 2 x OAc 

(a&cone)]. 3.35 (m H.5’). 3.65 (m. 3H, H-5’ and CH+‘L 3.90 

and 3.92 (2 x I. 2 x OMc). 4.51 (d. J = 20 HZ_ H-l’), 4.94 5.35 

(m, 6H. H-2’. H-3’. H4’. H-2’. H-3’ and H-4-1. 5.62 (d. J 

= 8.0 Hz_ H-11 6.59 (d. J - 22 Hz H-6). 6.82 (d, J = 22 & H- 

8). 7.10 (d.J = 8.8 Hz. H-51 7.71 (d,J - 2.2 Hz. H-2’). 8.05 (dd. J 

- 22 and 8.8 Hz H-61 

ProcyMdins B, amd 8,. Procyanidins B, and B,. obtained 

from Scphadex LH-20. were rayiatal and purifial by prep. 

TLC In CHCI, MeaCO (3 : 2) (R, 0.39 and 0.36, rcspacrivdy), 

exhlbirmg spectral propcrt~a identical IO those previously re- 

ported [16. 18. 191. 
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