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Abstract-Twenty-two dlterpenolds with labdane, plmarane and abletane skeletons and two sesqulterpenolds were 
Isolated or identified from the hexane extract of berries of Junrperus sabma 

INTRODUCTION 

Jumperus sabzna 1s a shrub or small tree that grows 
between 1400 and 2 300 m m Europe, Asia and North 
America and 1s known as %ommon sabme’and ‘savm’ The 
composltlon of its leaves has been studied, podophyllo- 
toxin and savmm [l, 21, the constituents of the essential 
011 [3], and recently the coumarms [4] have been re- 
ported We have studied the essential 011 of the berries [5] 
and m thrs paper we describe the non-volatile components 
of Its hexane extract 

RESULTS AND DISCUSSION 

The acidic fraction was esterlfied with dlazomethane 
and after chromatography yielded methyl calhtrlsate (la), 
methyl 4-epl-abietate (2a), methyl 4-epl-neoabietate (3) 
[6], methyl myrcecommunate (nocommunate) (5), methyl 
crs-communate (6), methyl sandaracoplmarate (4a), 
methyl trans-communate (7a) and two oxygenated de- 
rlvatlves of la, methyl 7-oxo-calhtnsate (ld) and methyl 
7a-hydroxycalhtnsate (le) The latter two compounds 
may be autoxldatlon products of la because they were 
isolated after some time from a less polar chromatogra- 
phlc fraction which mltlally did not demonstrate hydroxyl 
or conjugated carbonyl absorptlons m the IR spectrum 

The neutral fraction after several chromatographlc 
separations ylelded (a) the hydrocarbons ableta-7, 13- 
chene (2b) and trans-biformene (7b) [7], (b) the aldehydes 
4-epl-dehydroabietal (lb), 4-epl-abxetal (2c), trans- 
communal (7c), sandaracoplmaral (4b) and 4-epl- 
palustral (8), (c) the ketones ableta-7, 13-dlen-3-one (9) 
and ableta-7, 11, 13-trien-3-one (lo), (d) the alcohols 4- 
epl-dehydroabletol (lc), 4-epl-abietol (2d), sandaracopl- 
marol (4c), abletol (2e) [SJ, labd-E-l3-ene-8, 15-dlol (11) 
[9], and (e) the sesqulterpenolds oplopanone (12) and 
oplopenone (13) [lo] 

Compounds la-le, 2a-2d, 4a4c, 5,6,7a, 7c, 9 and 12 
were identified through direct comparison with samples 

* For the preceding paper m this series see ref [4] 

Table 1 Proportions of the lsomerlc A13’16), CIS- and trans- 
commumc acids m Juniperus sp 

Section Species 

Oxycedrus J oxycedrus 98 1 1 

J cornmums 48 36 15 

Sabma .I sabma 2 12 86 
J thurlfera 1 62 37 
J phoemcea 2 51 47 

previously obtamed by us m other studies on Junzperus 
[l l-141 Compound 8 was Identified ma mixture with 2b 
by Its ‘H NMR signals at 6 9 60 (axial CHO-4), 5 30 (H- 
14) and 0 88 (Me-lo) Compound 10 IS an 011, [a]o = 
- 130 6”, whose IR spectrum shows carbonyl 
(1715cm-‘) and aromatic rmg (1600, 1510, 840cm-‘) 
bands Its ‘H NMR spectrum contams signals of the three 
aromatic protons (S 6 78,6 84 and 7 05) m a relative 1,2,4 
arrangement, of an isopropyl group (6 105) and of two 
other methyl groups (6 1 13’%kd 1 26) Compound 13 was 
identical with the dehydration product of 12 

As a considerable amount of work on the composition 
of berries of several Junlperus sp has been done [1 l-141, 
some chemotaxonomlc relationships have been observed 
Thus, the relative proportions of the three lsomerlc 
commumc acids (Table 1) may serve to differentrate the 
oxycedrus and sabma sections of the genus Juntperus 
Also, the ocurrence of acidic abletane derlvatlves m 
species of the sabma sectlon and their absence m the 
oxycedrus section may be useful 

EXPERIMENTAL 

IR film ‘H NMR 60 MHz, CDCI, with TMS as mt standard 

Optical rotations were determmed m CHCI, 
Dry berries (360g) of Juntperus sabrna L were tnturated and 

extracted m a Soxhlet with hexane for 12 hr The soln was left to 
stand overmght after which msoluble materials were removed 
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la R,=COOMe,R,=R,=H 2a R,=COOMe,Rz=Me 3 
I b RI =CHO, RZ= R3=H 2b R,=Me,Rz=Me 

IC R,=cH,oH,R~R~=H 2~ R,=CHO,F$=M~ 

Id R,=~00~e, R~, R~= 0 2d R, =CH*~H, R*= me 

Ie R ,=~00~e, R~=OH. 20 R,=Me, R2=CH20H 

R,=H 

4a R=COQMe 

4b R=CHO 

4~ R=CH,OH 

70 R=COOMe 

7b R=Me 

7c R=CHO 

5 6 

6 9 

OH 
5 OH 

ch> 
A J- 

II 12- 

The extract was defatted by pptatlon with MeOH and frac- 
tlonated by aq NaOH (4 %) extractton The acldlc fraction (19 g) 
was esterdied with ethereal CH,N, and Its components were 
separated by repeated chromatography on SI gel-AgNO, and 
Al,OJ-AgNO, columns to yield la (160 mg), 2a (544 mg), 3 
(186 mg), 4a (250 mg), 5 (200 mg), 6 (4 9 g), 7a (10 5 g), Id (7 mg) 
and le (13 mg) The neutral fraction (29 1 g) was sapomfied with 
KOH-MeOH and the unsapomfiable fraction treated with 
hexane The soluble part m hexane (9 7 g) after several chromato- 
graphic separations gave 2b (360 mg). 7b (85 mg), lb (398 mg), 2c 

(357 mg). 8 plus 2c (28 mg), 4b (31 mg), 7c (185 mg), 9 (250 mg), 

10 (26 mg), lc (54 mg), 2d (274 mg), 2d plus 2e (181 mg), 4c 
(162 mg), 11 (70 mg), 12 (62 mg), 13 (15 mg), sltosterol (230 mg) 
and lO-nonacosanol (70 mg) 
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