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Ahtract-The ethanol extract of Cnidoxulus urens yielded B_amyrin cinnamate and gcrmankol acetate. Also, using 
“C NMR spectroscopy, mixtures of j%amyrin, gctmanicol and lupcol as well as their acetates wcrc idcntifkd. 

Preliminary pharmacological studies on the ethanol cx- 
tract of Cnidosculus urens (Euphorbiaceae), a small shrub 
used in popular mcdicinc [I] showed aatykhdine-like 

smooth muscle stimulatory effect [2]. ‘Hk chloroform- 
soluble part of the ethanol extract, upon furtha fraction- 
ation yiddcd j&amyrin cinnamate and gcrmanicol acetate 
along with two apparently homogeneous materials, A and 
B, which were identified as intimate mixtures of /I-amyrin, 
gcrmanicol and lupcol and their corresponding acctatcs, 
rcspcctivdy, by “C NMR spectral analysis. This report 
demonstrates yet another example of the usefulness of 
“C NMR spectroscopy in routine identihcation of rda- 
tivdy common plant products in mixtures which would, 
otherwise, bc a very laborious and wasteful exercise. 

The “C NMR spectrum of @unytin cinmmate (1) 
showed 35 signals for 39 carbons in the mokcule. The 
signals at b 16.9 (two q), 23.7 (one I, one q), 128.0 (two d) 
and 128.8 (two d) rcprcscnt two carbons each. The 
spectrum showed 30 signals identical to those of the 
carbons of j-amyrin acetate [3]. However, in plocc of the 
autyl signals, the spectrum showed a singkt at 6166.7 
(CO). two doubkts at 118.8 (a-CH=) and 144.2 @CH- ), 
a singlet a 134.7 (C-l’) and two doubkts at 128.0 (C-2’and 
C-6’ or C-3’ and C-S’) and 128.2 (C-3’ and C-5’ or C-2’ and 
C-63 and a doublet at I30 (C-4’) Thcsc signals can be 
accounted for by the presence of a rronrcinnamate moiety 
instead of an Bcetate at C-3. The prcscncc of the rrans- 

cinnamate moiety is also co&mud by the appearance of 
two 1H doubkts at 67.66 (I = I6 Hx) and 6.46 (I 
= 16 Hz) in addition to a SH multipkt at 7.257.55 in the 
‘H NMR spectrum. Morcova, the alkaline hydrolysis of 
the compound furnished @nyrin (3) and @nnamic acid, 
as expected [4]. Gcrmankol acetate (4) was ickntificd by 
comparison of the “C NMR and other spectral data with 
those published in the literature [>7]. 

The material h afta several crystallirations gave 
a single spot on a TLC plate but did not show a sharp 
mp. The mokcular weight ([Ml+ at m/t 426) of the ma- 
terial cot~csponded to the formula C,OH,OO. The ma- 
terial A was characterized with the help of “C NMR 

Tc 
troscopy. The signals for the olcfink carbons in the 

’ C NMR spectrum of the pentacychc triterpcnoids are 
very characteristic and helpful in identifying this type of 
compound. For exampk, C-12 and C-l 3 of the A”- 
okanancs appear at d 121.7 (d) and 145.0 (s), rcspoctively; 
the C-18 and C-19 of A**-okananes appear at 142.7 (s) 
and 129.8 (d), rcspectivdy. and the C-20 and C-29 of 
A’“~a9-lupancs appear at 150.6 (s) and 109.2 (I), respcct- 
ively. which permits the identification of tbesc types of 
compounds in a mixture with the hdp of thccompkte and 
partial proton noise decoupled “C NMR spectra. Thus, 
the okhnic region of the “C NMR spectrum of the 
material A showed signals at 150.6 (s), 145.2 (s), 142.8 (s), 
129.8 (d), 121.8 #and 109.4 (I) which gavcan indication 
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of the probable presence of @mytin, gc~~l ami 
IUPCOI (7) in the mixture. The rest of the signals (Table 1) 
arose out of the remaining carbons of thcsc three above 

mentioned compounds [I 5.8). 
TIC olcfink region of the ’ C NMR spectrum of the 

material B. which also behaved as a hocnwneous ma- 
terial (TLC) without a sharp mp, showad signals at 
61%1.9(s), 145.2(s). 142.7(s), 129.8(d). 121.7(d) and 
109.4 (I). among others. In addition, the spectrum showed 
a strong signal at 170.9 (s) and a very intense signal at 
2 I .2 (q) suggesting the presence of several acetate groups. 
There is ako a very strong signal at 8 1 .O (d) instead of the 
signal at 79.1 (d) in the spaztrum of the material A. The 
former doublet is obviously due to the carbinol carbon al 
C-3 of the pcntacydic triterpcnoids with an etate group 
cstcdicd IO a /I-hydroxyl group. The remaining signals 
could be assigned to the carbons of the 8c~tale~ of j% 
amyrin (2~ gcrmanicol (4) and lupeol (6). Therefore, the 
material B is a mixture of the acetates of @-amytin, 
germanicd and lupcol. The contirmation of this comes 
from the aatylation of the material A which furnished a 
material having identical R, value (TLC) and other 
physical characteristics (solubility, IR)as material B. Also, 
the “C NMR spcarum of the acetylatcd producl of 
material A is practically supcrimposabk on that of 
material B with only a slight differcne in the relative 
intensities of the signals. 

EXPERIMENTAL 

All mps arc uncorractai. The “C NMR (20 MHz) spaztn 
were run in a Varian FlWA Spaztromaa using CDCl, as 
Avent and TMS as internal standaA. Cdumn chromrtographie 
separations were performed on glass cdumns using rilia gd 
(E. Merck). 

Plmu IMWIU!. Colkctal around January 1982 from the 
campus of the Univaridrde Faleral da Par&a, Jo&o Pusoa and 
the hcrbumm shee! is deposited in the LPX Herbarium, 
Univenidadc Federal da PaAba, Jdo Pusoa, PR, Brazil. 

Exrroc-lion ad SepcPmion. Dried md pow&al c. wms 

(whole plant; 4.6 kg) was extracted with 95 % EtOH for 24 hr in a 
Soxhla apparatus and rhe ex(~ was ~nanrmad u&r rai. 
pta The dry greenish brown n~erial was puti~~oned between 
CDCI,-HzO (I : I) and the organic laya. after usual Ira(mcnl 
gave a raduc which was again puritionad between 90% 4. 
MeOH hexanc. The hexane atrrt. after usual Ireatment. gave a 
residue (3.8g) which was chroma~ographad usmg hexanc 
haaneK,H,. C,H+. C,HICHCl, mixtures wirh incrasing 
polarity. HexaneC,H, (9: I) cluarion gave a ruduc (3.61 g) 
which showed two spots on the TLC@atc of which one was 
Ouorescenc under a long wave kngth UV lamp. The maiaial was 
then subjected 10 prep. TLC with C.H.CHCl, (93:7) as 
devdoper raulring in an upper Ouoraocnc (blue) brnd ad a 
lower nonlluorucznl band which were treatal in the usual 
rmnncr. The lluoresanl band upon several raqstallinrionr 
from C,H,-hexa yieLdal @-amynn cinnama~c C,,H,,Oa 
([Ml’ at m/r 5566). mp 24@242’; UV ,I=” nm (hq c): 2fIO 
(3.93). 222 (4.16). 216 (4.20,and 202 (3.7lk IR v=an-‘: 3090. 
3070.1715.1645.I580.1455,1395.1283.121q ll~9g3.775,7lg 
and 690. MS m/z: 337.218.204. 189; ‘H NMR (60 MHz) 67.66 
(IH. d. I - 16Hz), 7.2s7.55 (SH, m. Ar-H), 6.16 (IH, d, I 
- 16Hz).5.2O(lH.m).4.72(1H.dd.I- ll.7Hz.H-3),1.02(3H, 
s. Me), I .I0 (3H. J. Me). 0.90 (3H. J. Mc)and 0.89 (3H. s. Me). The 
lower non-lluorcsanr band, upon usual work up gave germa- 
nicol acetate, mp 192-193”. which was c!urac~erixal by cun- 
parison of the physical properties (IR. MS, “C NMR) wirh the 

Aceiaws cf&omyils g-d md lu& (mahal i& The 
motha tiqucs of 0~ -inlion of geraunicd y)ctale was 
found tokamixturrofthcrotutuol~yrin,~ud 
luped and ic would not bc repntad by frvtional uysdlmtion. 
11 behaved like a homw substana on TLC. It was 
idenG6al by “C NMR rpodroacopy (Tabk 1) and no further 
arranpt was made at effecting a separation. 

BAmyrin. gcrrnanicd and lupcd (material A). Further duGon 
of the cdumn with C,H+,CHCl, (9: 1) gave a ammid (29 g) 
which was rechrocnrrognpbcd on a sadkr cdumn and rhe 
hcuntC,H, (7: 3)elua~e (0.38 g)wasrazrystallizal several tnncs 
10 give a matenal (nut&al A) which was found to be a nuxlurc 
(“C NMR) of j&amyrin, germanicol and lupbol. No attempt was 
made for rhar qararion. Upon rerylation. this material gave an 
~~~llte whrh provai 10 be identical (TLC. “C NMR) 10 rhc 
material B. 
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Femanda de Madeirm Diroztor. l~borarbno de Tocnologia 
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Tab& 1. “C NMR rpactnl dau (ppm) of rhc mutura of & 
amyrin (3). germanicol(5) and lupeol(7) and their acetates (2,4 

and 6) 

Carbon 3 5 1 2 4 6 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
I2 
13 
I4 
15 
I6 
I7 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
co 
MC 

55.5 

40.9 
50.5 
31.2 
21.0 
25.2 
38.9 
429 

38.7 38.5 38.8 38.2 38.5i 
21.0 21.5 27.3 23.8. 

79.1’ 8l.W 
u1.l 39.0 38.8 37.gt 37.9 

55.3. 55.4 55.7 
18.4. 18.3 18.21 

32.8 36.7 36.6 327 3261 
39.9 41.11 39.9 41.0 
47.8 51.2 50.6 41.1 51.2 
37. I 37.31 M.9 37.4 
23.1 21.01 23.6 21.2 

121.8 26.3 25.3 121.7 26.2 
145.2 38.8 3g.2 145.2 38.7 
41.8. 41.8 43.4 
28.4 27.5 27.3 28.4 27.21 
26.0 37.8 35.7 26.2 37.8 
32.6 34.4 42.8 32.4 34.4 
41.4 142.8 4g.4 41.4 142.7 
46.0 129.8 48.0 46.9 129.8 
31.1 32.6 150.2 31.1 32.4 
34.8 33.4 29.9 34.8 33.4 
37.3 37.4 40.0 37.2 37.4 
2a.2t 28.0 2g.Ot 
IS.51 15.6 16.7 16.51 
IS.5 16.21 15.6 16.21 
16.91 16.0 16.7 16.0 
26.0 14.61 26.0 14.51 
27.0 25.3 18.0 21.0 25.3 
33.4 31.3 109.4 33.4 31.3 
23.6 29.0 19.4 23.6 29.2 
- - - l7O.Y 
_- - 21.29 

35.7 
43.0 
48.4 
48.0 

150.9 
29.9 
40.0 

16.9 

18.0 
109.4 
19.3 

*Signal for thru carbons. 
t!Sipd for iwo carbons. 
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4 R = OAc 

I’ . s R=H 
ti 

2 R-OAc 

3 R-H 
tu 

6 R-OAc 

7 R-H 
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