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Acetomide of ent-7u,18,19-trihydroxykaur-16-ene. The triol
(40 mg) in Me,CO (3 ml) was treated with CuSO, (240 mg) at
room temp. for Shr. The soln was filtered. the solvent was
evapd and the residue chromatographed on Si gel in EtOAc-
petrol (3:7) to afford the acetonide as a gum. (Found: 360.2647,
C,,H,,0; requires 360.2664: 345.2429. M-15, C,,H,,0, re-
quires 345.2429). PMR (CDCl,): 6 0.93 (3H, s, 20-H,) 1.30 and
1.35 (each 3H, s, C.Me,), 3.21 and 5.54 (each 1H, d, J = 12 Hz,
CH,0) 360 (3H, br s, CH,0 and CH.OH), 477 (2H, br s,
=CH,): MS m/e: 360, 345 (100 %), 342, 327, 272, 257, 254, 239,
226,211.

Reduction of methyl ent-7,18-dihydroxykaur-16-en-19-oate.
The methyl ester (6 mg) 1n dry Et,O (3 ml) was added to a sus-
pension of LiAIH {25 mg) in the same solvent (5 ml). After 6 hr
H,O and dil.HCl were carefully added and the product was
recovered in Et, O to afford the triol (3 mg) which was identified
by TLC and its PMR spectrum.

Epicandicandiol-[ 18-3 H). ent-7Tx-Acetoxykaur-16-en-18-al (20
mg) [8] was added to a soln of NaB*H, (1.5mg, 10 mCi) in
MeOH (3 ml). After 2 hr the MeOH was evapd, Et,O (5ml)
was added followed by excess LiAlH. After a further 3 hr H,O
and dil.HCl were added and the product was recovered in
Et,0, to afford epicandicandiol-[18-3H] (18 mg, 3.0878 mCi).

Acknowledgement-—We thank the Fundagion Juan March for
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All parts of the South African species Adenostemma
caffrum DC, contain, besides Germacrene D (1) the
three kaurenic acid derivatives 2, 3 and 4 identical with
those previously isolated from Eupatorium album [1}
The only previous investigation of a Addenstemma species
is a report on isolation of the widespread pentaynene [2].
The co-occurrence of the same diterpenes in a Eupatorium
ind a Adenostemma species indicates a close relation-
ship between these two genera.

EXPERIMENTAL

The air dried plant matenal (collected 1n Natal, voucher
77/86) was extracted with Et,O-petrol (1:2) and the extracts
were separated by column chromatography and further by
TLC (Si gel GF 254) using Et,O-petrol mixtures as solvents,
144 g of roots afford 20mg 1, 40 mg 2, Smg 4 and 10 mg 3,
while 285 g aerial parts yielded 30 mg 1, 40 mg 2, 22 mg 4 and
30 mg 3. The structures were elucidated by 270 MHz-'H-NMR
and by transformation of the acids to methyl esters and by

* Part 130 in the series ‘Naturally Occurring Terpene Deriva-
tives’; for part 129 see: Bohlmann, F. and Zdero, C. (1978)
Phytochemistry 17, 565.
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acetylation and chromic acid/pyridium oxidation of the
hydroxyl groups. The spectral data, the mps and the optical
rotations of all compounds are in good agreement with those
reported in the literature [1].
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INTRODUCTION

In connection with previous work concerning the
chemical study of the galls of plants belonging to the
Pistacia genus, we have now examined the chemical
composition of the oleoresin exuded from the trunk of
P. vera. Comparative chemical studies of galls and of
uninfected tissues of the gall forming plant have not been
carried out up to now. To our knowledge, such a com-
parison has only been reported for Quercus robur galls
by Cynips mayri and this study showed the metabolism
in the gall tissues to be greatly altered and leading to
triterpenes with different skeletons as well as to increased
amounts of highly oxidized substances [2].

RESULTS

The crude oleoresin, collected during Summer, was
treated with cold Et,O to remove polymers and other
foreign materials. The light yellow viscous oil thus
obtained was subsequently fractionated by conventional
methods to give a semicrystalline acid fraction (40 %)
and an oily neutral fraction (60 %).t

* Part 6 in the series ‘Anacardiaceae’. For Part 5 see ref. [1].
+ All the percentages are referred to the ethereal extract.

The acid fraction, submitted to repeated chromato-
graphy on HCIl washed Si gel, afforded seven triterpene
acids identified as the corresponding methyl esters which
are listed in Table 1. All the structures were assigned on
spectroscopic grounds and by comparison with authentic
samples.

The unknown acetoxy esters (1b) and (2b) were con-
verted into the corresponding hydroxy methyl esters [5]
by alkaline hydrolysis followed by esterification with

ethereal diazomethane.
\E/\\_{R'

(la)R =0 ;R = CO,Me
(Ib) R = H, «OAc; R" = CO,Me
(1) R = H, BOH ; R’ = CO,Me
(1) R = H,«OH ; R’ = CO,Me
(e R = H, pOH ; R’ = CH,OH
(If)R=0 ;R = CHO

Table 1. The acidic triterpene methyl esters obtained from Pistacia vera resin*

Methyl esters mp [«]p %Amount  Ref.
Masticadienonate (1a) 125-126 -73 8.7 3
3-0-Acetyl-3-epimasticadienolate (1b) 129-130 —26 35 —
Isomasticadienonate (2a) 110111 +36 34 4
Masticadienolate (1c) 121-123 —43 2.0 5
3-0-Acetyl-3-epiisomasticadienolate (2b) 86-87 -2 1.8 —
3-Epimasticadienolate (1d) 100-101 —45 1.1 5
24,25-Dihydromasticadienonate (3a) 91-93 -76 09 6
24,25-Dihydro-3-epimasticadienolate (3b) Oily — 08 ¥
Oleanonate (4a) 180182 +76 0.5 7

* Fatty acids and minor components: 12.8%.

1 Characterized as the corresponding acid [6] mp 96-97°, [a],, —47°.



