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Ab&aet-The sesquiterpene oxide CLSH140 from Juniperusfoetidissimo Willd. has been characterized 
and shown to be a ccdrane derivative, 8.14-cedranoxide (I). The new cedrane derivatives 8.14-cedranolide 
(II), 8SJ4cedranediol (III) and 8-cedren-13-01 (X) have been isolated from the same species. The con- 
figuration of cedrolic acid2,8S-hydroxycedrane-13-carboxylic acid (VIII),* has been determined. 

IN A previous paper4 it was reported that the heartwood extracts of Juniperus 
foetidissima Willd. contained a sesquiterpene oxide C15H240 together with appreci- 
able quantities of several other unidentified compounds. We have now re-examined 
these extracts and established the structures and configurations of the oxide I and 
three other new cedrane derivatives II, III and X. Also during the course of this work 
the configuration of cedrolic acid2 (VIII) has been determined. 

The oxide, isolated as described previously, could not be reduced by LAH and 
was very stable to dehydrogenation. 

I , 

CO CO 6.0 7.0 . ..O ! 
FIG. 1 NMR spectrum of 8,lwranoxide 1 (in CDCI,; internal standard TMS). 

l The R and S rotational rule for configurational definition has been used in this paper since the a- and 
&system used previously3 is applicable only to parts of the cedrane skeleton. 
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The NMR spectrum (Fig 1) shows bands corresponding to three Me groups at 
9.15 z (3H, doublet, J = 7 c/s), 9-00 t (3H, singlet), 883 T (3H, singlet) indicating one 
secondary and two tertiary Me groups, one being situated on a C atom attached 
to an 0 atom. There is also a 13 proton signal between 8 and 8.8 and an AB quartet 
(J = 9.5 c/s) centered at 645 r. Neither the IR nor the NMR spectrum shows any 
indication of olelinic unsaturation. Treatment of the oxide I with BF,etherate in 
acetic anhydride yielded an acetate (IV), Ci,H2602 (IR, 1740 cm-r). The NMR 
spectrum of this acetate showed that the Me groups at positions 2 and 6 had been 
retained (9.13 t, 3H, doublet J = 7 c/s; 8.87 r, 3H, singlet) and that it contained a 
trisubstituted double bond bearing a Me group as shown by bands at 8.32 r (3H, 
singlet) and a broad singlet at 4.61 r (lH), also bands characteristic of a tertiary 
acetoxymethylene group at 7.95 r (3H, singlet) and an AB-quartet (J = 13 c/s) 
centered near 6 z. 

Reduction of this acetate with LAH yielded a crystalline alcohol Cr5H,,0. This 
was shown to be 8-cedrenI4-01 (V) by the following reactions. Oxidation of the 
alcohol by chromic acid gave the corresponding aldehyde, 8-cedren-14-al (VI), the 
tosylhydrazone of which yielded 8-cedrene (VII) on LAH reduction. Hence it follows 

Ip x=oAc 
P X=OH 

~ 

*.:- . .._ 

i!H,Xl 
X X’=OH 

XI X1=OAc 

! 
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that the structure and ~on~g~ation of the oxide must be as shown in I, i.e. 8,14- 
cedranoxide. 

Having the compounds IV and V at hand made it possible to determine the orienta- 
tion of the carboxylic acid group at C!, in cedrolic acid (VIII) isolated by RunebergS 
from J. utahsis Lemm. The evidence for the structure of this compound was com- 
plete except for the configuration at C6.2 

The alcohol X and acetate XI were prepared from cedrolic acid (VIII), and were 
found to be different from V and IV, respectively. The “fingerprint” regions of the 
IR spectra were si~i~~tiy different and the p-nitrobenzoates of the alcohols had 
different m.ps. In the NMR spectra of V and IV the &-Me group gave rise to singlets 
at 8.89 and 8.87 T, whereas the signals from the proton of the Cr,-Me group in X and 
XI appeared at slightly higher field, 8.93 and 890 T, respectively. These shifts may be 
explained by the anisotropy of the neighbouring double bond. The signals due to the 
protons of the oxymethylene group show similar characteristic shifts. 

Since the configurations at C, in IV and V are known it follows that cedrolic acid 
is 8~-hydroxy~r~e-l3~rboxy~c acid (VIII). 

From the neutral extracts of f. ~et~~ss~~ three other cedrane derivatives were 
isolated. 

An alcohol which was identical with X was found in the fraction boiling higher 
than the cedrane-oxide I. 

- 

t , , 
40 SO BO zo 80 00 x).0 

RG. 2 NMR spectrmn of 8,M-cedranolide II (in CDCI,; internal standard, TMS). 

From the distillation residue a lactone (II) C,,H,,O, (IR, 1760 cm-‘, NMR see 
Fig. 2) and a diol (III) C,,H,,O,, m.p. 146%1475“ (NMR see Fig 3) were isolated by 
chromatography. LAH reduction of II gave III. In order to correlate the diol III with 
8S-cedranol an attempt was made to prepare a suitable ester of the CHzOH group 
which would permit a reduction to the corresponding Me group. However, treatment 
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i0 d0 d0 710 io in 

FIG. 3 NMR spectrum of 8S,14edranediol III (in CD&; internal standard, TMS). 

JL 
t 

4.0 5.0 CO 7.0 80 BJI 10.0 

FIG. 4 NMR spectrum of 8-ccdrcn-13-01 X (in CDCl,; internal standard, ThfS). 
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Reduction of IX (650 mg) with LAH (100 mg) in ether yielded, after work-up and chromatography, X 
(43Omg)asawax-likesolid: c 3480,1080,820,810cm-‘.pNitrobenxoate(need1eafromlight petroleum): 
m.p. 93-95”; [Lx];’ -77.7” (c = l-0). (Found: C, 71.7; H, 7.3; N, 3-9. C,,H,,O,N requires: C, 71.5; H, 7.4; 
N, 38%). The acetate XI was obtained from S-cedren-13-ol in the usual way (Ac,O/Py): b.p. (bath) 90-9S0/ 
@l mm; ni’ 1.4970; ~~“trn 1745,1250,1040,820,810 cm’. (Found: C, 77.4; H, 9.9. C,,H,,Os requires: 
C, 77.8; H. looOk). 

Isofarioa o~8-cedren-13-of (X). Repeated column chromatography of fraction lp (Ref. 4, p. 724) on silica 
gel using light petroleum-ether mixtures yieldal an alcohol which was identical with X (IR; NMR, Fig 4; 
m.p. and mixed m.p. of pnitrobenxoates). 

Isolation o~S,M-cedrmtolide (II) and %S,l4-cedrunediol (III). These two compounds were isolated from 
the distillation residue M, (Ref. 4, p. 724) by repeated column chromatography on silica gel using light 
petroleum-ether mixtures. Compound II: b.p. (bath) 120’/@1 mm; 0 15054; [a];’ -66.35 (c = 1.5); 
vErsm 1760, 1290, 1243, 1120, 1070,950 cm-‘. (Found: C, 77.1; H, 9.5. CtsHssO, requires: C, 769; 
H, 9.5%). 

Compound III had after final purification by vacuum sublimation (white needles) m.p. 148.5-149”; 
[a];’ +06” (c = 1.8); #& 3240,1250,1035,970,940cm-‘.(Found: C,75*3; H, 119. C,,H,,O, requires: 
C, 75-6; H, 1 loo/,). LAH reduction of II in ether gave a diol identical (m.p., mixed m.p., IR, NMR, TLC) 
with the natural III. 

Treatment of 8S,14-cedroaediof (III) with methanesulphonyf clrforide in pyridine. To III (200 mg) in Py 
(1 ml) MeSO,CI (150 mg) was added dropwise; the mixture be-came warm and a white crystalline ppt was 
formed almost immediately. The mixture was allowed to stand at room temp for 2 days, then poured onto 
ice, extracted with water, very dil HCl, water and dried (Na,SO,). Removal of the solvent yielded an oil 
(80 mg) which was identical with I (TLC, GLC, IR and NMR). 
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