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Abstract—A new neo-clerodane derivative, epoxysalviacoccin, bas been isolated from the acrial part of Salvia plebeia,
together with the previously known diterpenoid salviacoccin. The structure of epoxysalviacoccin, 28,38, 15,16-diepoxy-
108-hydroxy-neo-cleroda-7,1 3( lQ),M-triene—l?,lZR; 18,19-diolide, has been established by spectroscopic means and by

partial synthesis from salviacoccin.

INTRODUCTION

In our search for new natural substances in the Salvia
genus [1-3], we have examined the acrial part of S. plebeia
R. Br,, a species in which some flavonoids [4, 5] and two
phenolic derivatives [6, 7] have been previously found.
From this plant we have now isolated a novel diterpenoid,
epoxysalviacoccin, the structure of which has been shown
to be 28,38, 15,16-diepoxy-108-hydroxy-neo-cleroda-
7,13(16),14-triene-17,12R; 18,19-diolide (1) by chemical
and spectroscopic means. In addition, the previously
known diterpenoid salviacoccin (2) [8] has also been
isolated from the same source.

RESULTS AND DISCUSSION

Epoxysalviacoccin (1), C;0H;004, showed absorption
in its IR spectrum consistent with the presence of a furan
ring (3160, 3110, 1505, 877c¢m™'), a y-lactone group
(1770 cmm ™ !}, another lactone group, Prohably an a.p-
unsaturated &-lactone (1720, 1670 cm ™ '), and a hydroxyl
Foup {strong and sharp band at 3510cm™'). Its

H NMR spectrum (Table 1) was almost identical with
that reported for salviacoccin (2) (8] In fact, the only
difference between the spectra of compounds 1 and 2 was
the presence in the former of two signals due to the
protons of an a,S-disubstituted oxirane ring (83.58,d (br),
J =40Hz and 3.63, dt, J, = 40Hz, J, = 1.8 H2) in-
stead of the C-2 and C-3 olefinic protons of salviacoccin
(2) [8). NOE experiments based on irradiating the signal
of the C-20 methyl group of epoxysalviacoccin (1, §0.97),
showed that the following signals were affected: 61.75, dd
{axial C-11a proton, 8 % enhancement), 2.34, dd (axial C-
la proton, $%, enhancement), 4.17, d (H-19A, 9%, en-
hancement) and 4.31, dd (H-19B, 5%, enhancement). No
NOE was observed in the signal of the C-12 proton. These
results established a cis relationship between the C-20
methyl group, the C-19 methylene grouping and the C-1
and C-11 axial protons, and also showed that the tertiary
hydroxyl group must be at the C- 108 position and that the
oxirane ring must be attached to the C-2 and C-3 carbon

atoms, since the axial C-la proton appeared as a double
doublet (J ., = 153 Hz, J i = 1.8 Hz). In addition, the
NOE expenment established a 128 configuration for the
hydrogen atom at the terminus of the 3-lactone function.
The é-lactone must be in an * ! 2B conformation, in which
there is an H-11a-H-128 trans diaxial arrangement to
account for the observed NOE between the C-20 methyl
group and the C-11a proton and also the J ,,. , 3, value of
11.9 Hz. An alternative structure with an H-124a configur-
ation in an *C, ; conformation of the 5-lactone ring is not
compatible with the above results, since in this case the
axial C-118 proton and the C-20x methyl group are trans
and, consequently, no NOE should be observed between
these protons, but an NOE enhancement should be
expected on the signal of the axial C-12a proton [1,9 and
refs therein].

The oxirane ring of epoxysalviacoccin (1) must be §-
oriented, since the coupling values between the C-2and C-
1 protons {(J; ;, = J;.;, = 1.8 Hz) were only compatible
with a 28,3f-oxirane configuration [10] (see the molecu-
lar model of epoxysalviacoccin). Moreover, the C-48
proton of the new diterpenoid (1) showed a broad singlet
signal (83.33, W,,, = 1.82 Hz), with a vicinal coupling
value (J 4, 3.) less than 0.3 Hz lrradiation at §3.58 (H-3a)
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Table 1. 'H NMR data of compound 1 (300 MHz, pyridine-d,, TMS as int.
standard, J values in Hz)*

H H

1z 234dd 118 291dd
Jie18™153.J102.=18 Jiipae=27

18 227dd 128 $.27dd
Jip.2a=18

2 3.63d: 14 6.71dd
J1a,3.=40 Jiaas= 1T J1016=04

3a 3.584d (br) 15 7.67¢
J30.4s<03 Jise=17

48 3335 (bn) 16 783dd

6a 239dd 194¢ 4174
Joeop= 186, )¢, =49 Jioa108=89

68 251 dt 19B% 431dd
Jop.1=Jgp108= 2] J1opep™ 2!

7 6.60dd Me-20 0975

1la 1.75dd OH§ 460s
Jire11g=139,
Jiters = 1.9

*All these assignments were confirmed by double resonance experiments.
t Endo hydrogen with respect to ring B.

$ Exo hydrogen with respect to ring B.

§Disappeared after addition of D,0.

caused a noticeable sharpening (now W,,; = 1.51 Hz) of
the signal of the C-48 proton (63.33), in complete
agreement with an H-C-4-C-3-H dihedral angle close to
90°.

Final proof that epoxysalviacoccin has the structure
and absolute configuration of neo<clerodane [ 11] dipicted
in formula 1 was obtained by reaction of salviacoccin (2)
with m-<chloroperbenzoic acid (see Experimental), which
yiclded a compound identical in all respects (mp, mmp,
{«]p TLC, IR, 'H NMR and MS) with natural epoxy-
salviacocein (1)

EXPERIMENTAL

Mps: uncorr; general details: sec refs [1-3, 8]. Plant materials
were collected in Scptember 1984 at the University Campus,
Islamabad, Pakistan.

Extraction and isolation of the diterpenoids. Dried and finely
powdered S. plebeia aerial parts (1.2 kg) were extracted with
Me,CO (151.) at room temp. for 1 week. After filtration, the
solvent was evaporated and the residue (27 g) subjected to dry CC
over silica gel (450 g, Merck No. 7734, deactivated with 107,
H;0). The column was cluted with a-bexane and n-
hexane-EtOAc  mixtures. The fractions eluted with -
hexane- EtOAc (4: 1) yielded a white residue (4 g) of a mixture of
ursolic acid and diterpenoids | and 2 This mixture was treated
with ethereal CH;N, in Et;O-MeOH (1:2) soln for 3 hr at 10°.
After evaporation of the solvents, the residue was crystallized
from EtOAc, yielding 1.3 g of a mixture of 1 and 2 CC (silica gel,
CHCl,-McOH, 32:1) gave, in order of elution, epoxysalviacoc-
cin (1, 120 mg) and salviacoccin (2, 1 g) The previously known
compound 2 was identified by its physical (mp, [«]p) and
spectroscopx (IR, 'H NMR, MS)data and by comparison (mmp.
TLC) with an authentic sampic [8).

Epoxysalviacoccin (1). Mp 197-199° (MeOHX [a]} —40.2°
(pyridine; ¢ 0.241% IR vK¥ cm = *: 3510 (hydroxyl group), 3160,

PHYTO 25:1-0

3110, 1505, 877 (furan ring), 1795, 1770 (y-lactone), 1720, 1670
(exo a.f-unsaturated S-lactone), 3000, 2935, 1430, 1365, 1270,
1250, 1160, 1140, 1055, 1040, 1015, 1010, 1003, 822, 790, 740, 650;
UV i M<OH nm (log ¢): 217 (3.87), 225 (3.63), 230 (3.40), 235 (3.20),
240 (3.00), 250 (2.70x 'H NMR (300 MHz, pynidine-d ) sec
Table 1; EIMS (direct inlet) 75 eV, m/z (rel. int.y: 372 [M]"* (44),
354 (17), 326 (56), 245 (90), 182 (19), 155 (34), 131 (29), 129 (29),
128 (27), 115(251 95 (100), 94 (51). 91 (63). 81 (71). 65 (46X 53 (51),
43 (63),41 (70). (Found: C, 64.43; H, 5.46. C,oH ;00 requires: C,
64.51; H, 541°,)

Epoxysalviacoccin (1) from salviacoccin (2). Salviacoccin (2,
30 mg. 0.080 mmol) was treated with m-chloroperbenzoic acid
(15 mg. 0.087 mmol) in CH,Cl, soln for 24 hr at 4°>. Work-up in
the usual manner yielded 26 mg of a compound identical (mp,
mmp, [a],, TLC, IR, 'HNMR and MS) in all respects with
natural epoxysalviacoccin (1)
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Abstract—The cthanol extract of Cnidosculus urens yielded f-amyrin cinnamate and germanicol acetate. Also, using
13C NMR spectroscopy, mixtures of S-amyrin, germanicol and lupeol as well as their acetates were identified.

Preliminary pharmacological studies on the ethanol ex-
tract of Cnidosculus urens (Euphorbiaceae), a small shrub
used in popular medicine [1] showed acetylcholine-like
smooth muscle stimulatory effect [2]. The chloroform-
soluble part of the cthanol extract, upon further fraction-
ation yiclded f-amyrin cinnamate and germanicol acetate
along with two apparently homogencous materials, A and
B, which were identified as intimate mixtures of f-amyrin,
germanicol and lupeol and their corresponding acctates,
respectively, by '*C NMR spectral analysis. This report
demonstrates yet another example of the usefulness of
13C NMR spectroscopy in routine identification of rela-
tively common plant products in mixtures which would,
otherwise, be a very laborious and wasteful exercise.
The '*C NMR spectrum of f-amyrin cinnamate (1)
showed 35 signals for 39 carbons in the molecule. The
signals at 616.9 (two g), 23.7 (one ¢, one g), 128.0 (two d)
and 128.8 (two d) represent two carbons each. The
spectrum showed 30 signals identical to those of the
carbons of S-amyrin acetate [3]. However, in place of the
acetyl signals, the spectrum showed a singlet at §166.7
(CO), two doublets at 118.8 (x-CH=)and 144.2 (-CH=),
asingleta 134.7 (C-1") and two doublets at 128.0 (C-2"and
C-6'0orC-3’and C-5)and 128.2 (C-3'and C-5' or C-2"and
C-6) and a doublet at 130 (C-4'). These signals can be
accounted for by the presence of a trans-cinnamate moiety
instead of an acetate at C-3. The presence of the trans-

cinnamate moiety is also confirmed by the appearance of
two 1H doublets at 67.66 (J = 16 Hz) and 646 (J
= 16 Hz) in addition to a SH multiplet at 7.25-7.55 in the
'H NMR spectrum. Moreover, the alkaline hydrolysis of
the compound furnished f-amyrin (3) and cinnamic acid,
as expected [4]. Germanicol acetate (4) was identified by
comparison of the ! °C NMR and other spectral data with
those published in the literature [5-7].

The material A, after several crystallizations gave
a single spot on a TLC plate but did not show a sharp
mp. The molecular weight ((M]* at m/z 426) of the ma-
terial corresponded to the formula C,oH,O. The ma-
terial A was characterized with the help of '*C NMR
sgectroscopy. The signals for the olefinic carbons in the
13C NMR spectrum of the pentacyclic triterpenoids are
very characteristic and helpful in identifying this type of
compound. For example, C-12 and C-13 of the A'l-
oleananes appear at §121.7 (d) and 145.0 (s), respectively;
the C-18 and C-19 of A'®*-oleananes appear at 142.7 (s)
and 129.8 (d), respectively, and the C-20 and C-29 of
A3%%*.lupanes appear at 150.6 (s) and 109.2 (1), respect-
ively, which permits the identification of these types of
compounds in a mixture with the help of the complete and
partial proton noise decoupled ' *C NMR spectra. Thus,
the olefinic region of the '3C NMR spectrum of the
material A showed signals at 150.6 (s), 145.2 (s), 142.8 (s),
129.8 (d), 121.8 (d) and 109.4 (1) which gave an indication



