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Ahead--A new nco&rodanc derivative, cpoxysal Gacoazin, has been isolated from the aerial part of S&i4 plebei 
to@tcr with the previously known ditcrpcnoid sal viacoc+n. The structure of cpoxysal~ q&3& 15,16dicpoxy- 
10~hydroxy-~r~-7,13(16~16trieno17,12R; 18,l9diolide,hasbccncstablishal byspcctroscopicmcansandby 
partial synthcsii from salviaco&n. 

INTRODU~ON 

In our search for new natural substance in the Saluiu 
genus [l-33, we have examined the aerial part of S. #e&i0 
R. Br, a species in which some Bavonoids [J, S] and two 
phmolic derivatives [6, 71 have been previously found. 
From this plant WC have now isolated a novel ditcrpcnoid, 
cpoxymlv&oa& the structure of which has been shown 
to be 2@,3jf; 15.1 bdicpoxy-lO&hydroxy-neoclcroda- 
7,13(16X14-tricnc17,12R; 18,19diolide (1) by chemical 
and spectroscopic means. In addition, the previously 
known ditcrpcnoid salviacoczin (2) [83 has also been 
isolated from the same souroc. 

RESULTS AND DISCUSMON 

EpoxysPl vkcoccin (1). CzoHrOOl, showal absorption 
in its IR spectrum consistent with the prcscncc of a furan 
ring (3160, 3110, 1505, 877cm-‘), a y-lactonc group 
(177Oan-‘), another lactonc group, probably an a& 
unsaturated Maetone (1720.1670 cm - ), ati_ a hydroxyl 
youp (strong and sharp band at 35lOcrn-‘). Its 

H NMR spaztrum (Table 1) was almost idcntiarl with 
that reported for saIv&oozin (2) [8]. In fact, the only 
diffcrcnoc between the spectra of compounds 1 and 2 was 
the presence in the former of two si8nals due to the 
protons of an a$disubstitutal oxiranc ring (~53.58, d (br), 
J-4.OHz,and 3.63,dr.J,=4.0H&J,-1.8fix)in- 
steed of the C-2 and C-3 okfinic protons of salviacotkn 
(2) [8]. NOE experiments based on irradiating the signal 
of the C-20 methyl group of cpoxysalviacoccin (I, aO.97). 
showod that the following signals were affectal: 6 1.75, dd 
(axial C-l la proton. 8 % enhancement), 2.34, dd (axial C- 
la proton, 5:,; enhancement), 4.17. d (H-19A, 97; en- 
hancement) and 4.31, dd (H-19B, 5% enhancement). No 
NOE was observed in the s&al of the C- 12 proton. These 
results established a cis relationship between the C-20 
methyl group, the C-19 mcthylcnc grouping and the C-l 
and C-l 1 axial protons, and also showed that the tertiary 
hydroxyl group must be at the C- 10/I position and that the 
oxiranc ring must be attached to the C-2 and C-3 carbon 

atoms, since the axial C-la proton appeared as a double I 
doublet (J ml5.3Hz.J. - 1.8Hx).Inaddition,thc 
NOE cxpc%cnt ostaMirbd;lca 12#3 configuration for the 
bydrogcn atom at the terminus of the b-tactone function. 
Tbc Wactonc must he in an ** ’ 'B conformation, in which 
there is an H-lla-H-124 truru diaxial arrangancnt to 
Bccount for the observed NOE between the C-20 methyl 
groupand the C-l la proton andalso thcl, ,.. iI, value of 
11.9 Hz An alternative structure with an H-12u cor@ur- 
ation in an *C?t conforxuation of the b-ketone ring is not 
compatibk wth the above results, since in this case the 
axial C- 11 J? proton and the C-2Oa methyl group arc wont 
and, consequently, no NOE should be o-cd between 
these protons, but an NOE enhancement should he 
expected on the sigMl of the axial C-l 2u proton [ 1,9 and 
rcfs therein]. 

The oxiranc ring of cpoxysalviacoccin (1) must he j?- 
oricntcd,sincc thc~u~ing~~ between thcC-ZandC- 
1 protons fJ2. ,. - Jz. 1c = 1.8 Hx) were only compatible 
with a 2~,3B_oxiranc conf@ration [ 101 (see the mokcu- 
tar mode1 of cpoxysalviacock) Moreover, the C-4@ 
proton of the new ditcrpcnoid (1) showed a broad ringkt 
si8nal (63.33. IV,,, = 1.82 Hz), with a vicinal coupling 
value (J.,.J less than 0.3 Hz Irradiation at 63.58 (H-3x) 
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?a& 1. ‘H NMR clatn of compound I (300 MHz_ pyridincd,. TMS as inl 
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*All rbcsc axxignmcnrs were conIirmcd by doubk ~IYIYIC cxpcrimenIs 

tEndo hydrogen with rapsa to nng B. 

$Exo hydrw with rupacc IO ring B. 

~Disappmrai after addition of D1O. 

caused a noticeable sharpening (now IV,,, = 1.51 Hz) of 
the signal of the C-SD proton (63.33X in complete 
agreement with an HX-MZ-3H dihedral angk close to 
90”. 

Final proof that epoxyJPlv&xccin has the stnuxure 
and absolutecotiguration of nco-ckrodax [ 1 I] dipicted 
in formula 1 was obtained by nxtion of salvixoa5n (2) 
with mchloroperbcnzoic acid (see Exetal), which 
yielded a compound identical in all M~CCIS (mp, mmp. 
[aID TLC, IR, ‘H NMR and MS) with natural cpoxy- 
salviaccxxin (1). 

EXPERIMENTAL 

Mp: uncork. general d&k xce rdr [ I-3.8 J. f%nt mrtakls 

were uAkctcd In !kprcmber 1984 at the Univcrxily Cxmpux. 
lslamabad. PaklsIan. 

6xrrm1ion md iso&ticm oj rk duerpmuids. Drial and finely 
powdered s. plebei ariaI puts (1.2 kg) were utrac~al with 

Me&O (IS I.) a~ room tanp. for I WC& After tihralion. lbe 

solvcn~ yu mpwatal and tbc rukluc (27 0) xub*cd IO dry CC 

over silka gd (4500 Merck No. 7734. danintsd wil IO?, 

HaO). The column was dutcd with n&xane and n- 

hcxanc-EtOAc mix~ura. The hctions duled with A- 

haunt EtOAc (4: 1) yiddal a white r&due (4 8) of a mixture of 
wsolic rid and ditcrpmoidc I ud 2 This mixture WII tratal 
with cthual CHaN, in EI,O-McOH (I :2) xoln for 3 hr a1 lo”. 

After cvapontion of the xolvenu, the rcsiduc was c+alhA 
rrom~OAcyiddinpl.3pofamirI~ol1lad2CC(~peL 

CHCl,-MeOH. 32: I) pr L, order oCdution, epoxyx&iaa~- 

tin (I, 12Omp) and nlv&oa% (2, I gk The pleviourly known 

compound 2 was idcnti6al by its phyxial (mp. [aId and 

spectroxc+c (IR. IH NMR. MS)dxuand bycompuixon (mmp. 

TLC) pnth an aufhcntk nmpk [8]. 
Epoxpahiamdn (I) Mp 197-,199“ (MeOHk [a]: -4C~2” 

(pm&c 0.24lk IR vE(m-‘: 3510 (hydroxyl group). 3160. 

3110. 1505. 877 (furan ring). 1795. 1770 (p-Lctonc), 1720. 1670 

(cxo a&lnsa1ura1al blrtonc). 3a0. 2935, 1430, 1365. 1270. 
1250.1160.1140.1055.1~1015.1010.1003.822790.7400.6SQ 

UV is” nm (loge): 217 (3.8n 225 (3.63).230(3.4OL 235 (3.200), 

240 (3.00), 250 (270); ‘H NMR (300 MHz py.ridincd,b xcc 

Tabk I; EIMS (direct i&t) 75 eV. m/z (rd. in1.k 372 [M] l (44). 
354 (l7), 326 (56), 245 (9Oh 182 (19). IS5 (W), I31 (29). I29 (29A 

128(27), 115(25~9S(100).94(51),91 (63).81 (71).65(46),53(51), 

43 (63), 41 (701 (Found: C, 64.43; H. 5.46. ClOHzoO, requlrs C. 

64.51; H. %4I’/..) 
&poxys4lwvor& (1) fim Jolviarocc~n (2). Sal-n (2. 

3Omb OLXlOmmol) wax wu~al with ncbloropcrbcwoic rid 
(IS me 0.087 mmd) In CHzCl, xoln for 24 hr a~ 4”. Work-up in 

the usual manner yidded 26 mg of a annpound i&nIial (mp. 

mmp. [aID TLC, IR. ‘H NMR and MS) in all nqccts with 

nxrunl cpox@v%oazin (1). 
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TRITERPENOIDS OF CNIDOSCULUS URENS 
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Key Wor4 I&x~nidoorulw WCN, Euphorbiooae; &amynn cintumate; gcrmanicd yrtate; lupad Moe; B_ 
amynn; IuPeol; gcfmsnrd. 

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 


