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INTRODCIC‘TION 

Following our chemical study of the galls of 
plants belonging to the Pistaciu genus [ 11, we have 
now examined the ethereal extract obtained from 
the galls produced by the insect Pernphigus utricu- 
larks [2] on the young leaves of P. terrhinthus. 
The latter is a widespread plant in Southern Italy 
and it is known [2] to produce galls which mor- 
phologically differ, according to the Pemphigus 
species. 

RESULTS AND DISCUSSION 

The galls, collected at the beginning of the sum- 
mer, were smooth, yellow-reddish, small spheres, 
l-2 cm in diameter and, unlike the galls produced 
by P. corniculwius, they were not visibly resinous. 
All foreign materials, such as leaves and insects, 

* Part V in the series ‘Anacardiaceae’. For Part IV see Ref. I. 
t All the percentages arc referred to the ethereal extract. 

were removed from the galls which were then 
minced and extracted with Et,0 to yield a yellow 
waxy residue (about 3.3’;/, of the starting material). 
Separation of the extract by conventional methods 
afforded an acid fraction (40”/,)? and a neutral frac- 
tion. The acid fraction was not directly separable 
into its components and, therefore, was first 
treated with excess ethereal diazomethane and the 
resulting crude mixture of methyl esters was sub- 
jected to chromatography on silica gel. The sub- 
sequent chromatographic fractionations and puri- 
fications then gave the methyl esters which are 

listed in Table 1. All the structures were assigned 
on spectroscopic grounds and by comparison with 
authentic samples. Methyl dihydroisomastica- 
dienonate (2b) and dihydromasticadienediol (Id) 
(Table 2) have not previously been isolated from 
natural sources and were known only as synthetic 

products [4]. Methyl 3-epidihydroisomastica- 
dienolate was not known and the structure 2c was 

Table 1. The acidic triterpene methyl esters obtained from Pisracia tewhinthus galls 

Methyl esters mp [rlo :‘c Amount Ref. 

Isomasticadienonatc (4c) 110-111 
Masticadienonate (3c) 124-125’ 
Oleanonate (k) 181-182 
3-Epiisomasticadienolate (4a) 14&141’ 
3-Epimasticadienolate (3a) 10~-101“ 
Isomasticadirnolate (4b) 142-143 
3-Epioleanolate (5) 198-200 
Dihydroisomasticadienonatc (2b) 75m 71 
Dihydro-3-epiisomasticadienolate (2c) 80-86 
Masticadicnolate (3b) 122m~l23 
Oleanolatc W) 195.~197’ 
Dihydromasticadienonate (lb) 9tS-91’ 
Dihydro-3-epimasticadienolate (Ic) Oily 
Dihydroihomasticadicnolate @a) Oily 
Dihydromasticadienolate (la) 117-118’ 

+ 35’ 1 
-72. 
f76~ 
- 16‘ 
- 41’ 
-11 
+43’ 
+ 26’ 
-22 
-44’ 
+82 
-76’ 

-43’ 

2.7 
8.5 
8.3 
1.4 
1.1 
1.0 
0.9 
0.7 
07 
@6 
0.6 
0.5 
0.4 
0.2 
0.2 

6 
5 
8 

(8, 
8 

* Identified as the corresponding acid [4] mp 210-212”. [‘x]n -6’ 
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Table 2. The neutral triterpenes obtained from Pislacic~ /w&inth~r.c galls 

Compounds 

Tirucallol (40 
/I-Amyrin (50 
Oleanonic aldehyde (se) 
Masticadienediol (3d) 
Isomasticadienediol (4d) 
Erithrodiol (5h) 
Oleanolic aldehyde (Sd) 
Dihydromasticadienediol (Id) 
36-Hydroxy-tuwcallone (4,) 
Dammarenediol (Cdl 
Dipterocarpol (6bl 
Tirucallonc 14g 
/i-Amyrone (5&) 
2%Hydroxy-/?-amyrone (Si) 

v - 
132-135 
198~ 199 
13% 140 
186 IX7 
152 154 
231-235 
169-172 
I65 166 

Oil) 
I42 144 
135 136 

Oily 
176 17x 
1x9~ 197 

Lzlr, ‘I<, Amount 

t 5 
+x8 
+x9 
- 50 

7 

+ 79 
f71 
-55 
+I4 
+27 
+67 
-t 16 
+ 107 
fX5 

Ref. 

10 
I : 
14 

II 
I 0 

confirmed by Jones oxidation of 2c into the corre- lism of the plant is alterated in the galls, accord- 
sponding ketoester (2b) which was identical with ing to the insect species producing them. 
an authentic sample. Once again, the simultaneous presence was 

The neutral part of the starting ethereal extract noted in the acid fraction of both the C-3 epimeric 
was directly chromatographed on alumina to pro-. hydroxy acids in addition to the corresponding 3- 
duce three main fractions: a less polar one consist- keto acids. By contrast only 3/&hydroxy com- 
ing of hydrocarbons and fats (NMR. GLC). a pounds were found in the neutral fraction. The 

second fraction consisting mainly of triterpenes 
and. finally, the most polar fraction consisting of 
polyhydroxy-compounds which have not yet been 
examined. The intermediate polarity fraction, after 
rechromatography on silica gel and further purifi- 
cation of the various fractions, afforded the triter- 
penes which are listed in Table 2. 

The results of this study, together with those 
obtained in the examination of the galls produced 
on the same plant by P. ca~rkulu~iu~ and P. semi- 
luwxius respectively. clearly show that the metabo- 

presence of 3r-hydroxy acids cannot be accounted 
for simply by the action of a non-stereospecific oxi- 
doreductase system since. in all the galls examined. 
the amount of 3x-hydroxy acids was found to be 
even higher than that of the corresponding C-3 
epimers. 

Mps are uncorr. Rotations were taken for CHCI, solns at 
room temp. Si gel (005 02 mm. Merck) or alumina (Woclm. 
neutral. grade 111) was used for column chromatography. 
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General procedures for the extraction of the galls and for the 
separationofacidand neutral fractions have been described [I]. 
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