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Abstract-Various chemical and spectroscopic methods have been employed to elucidate the structure 
of centdarol as 2/?,7P-dihydroxyhimachal-3-ene. 

INTRODUCTION 

In our earlier communications [1,2] the isolation 
of himachalol [3], allohimachalol [4] and three 
new sesquiterpene alcohols, himadarol, centdarol 
and isocentdarol from the wood of Cedrus deo- 
dara Loud. along with their pharmacological eva- 
luation as spasmolytic agents have been de- 
scribed. The present communication describes the 
structural elucidation of centdarol. 

RESULTS AND DISCUSSION 

Centdarol C,,H,,O, (M+ 238) showed the 
presence of OH, a gem di Me group and a trisub- 
stituted double bond in the IR spectrum. Its PMR 
spectrum indicated the presence of three tert C- 
Me and a vinylic Me, two OHS, one methine pro- 
ton on a carbon bearing oxygen function and a 
vinylic proton on the trisubstituted double bond. 
It formed a monoacetate, C,,H,,O, (M+ 280) 
whose PMR showed the acetoxyl Me at 2.08 ppm 
and a mono p-nitrobenzoate. CZ2HZ9N05, show- 
ing a 4H aromatic singlet at 8.2 ppm and a strong 
ion at m/e 220 due to M-NO&H&OOH 
in the MS. In the PMR spectrum of both the 
esters the carbon01 proton signal had shifted 
downfield by more than 1 ppm indicating the 
presence of a set OH group in the molecule. 
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(TAI) [S] the protons of the OH (3.12 ppm) were 
replaced by two broad multiplets of carbamate 
protons at 8.33 and 8.6 ppm with a concurrent 
shift of the carbinol proton (3-91) to 5.2 ppm con- 
firming the presence of one secondary and one 
tertiary OH group in centdarol. Further, a down- 
field shift of the vinylic proton signal by 17 Hz 
was observed which indicated the allylic nature 
of one of the OHS. However, the PMR spectrum 
of centdarol monoacetate in the presence of TAI 
showed only 1H carbamate signal at 8.41 ppm 
without any shift of the vinyfic H multiplet but 
a shift of one of the tevt C-Me singlets from 1.25 
to l-70 ppm. This indicated the placement of the 
set OH allylic to the double bond and a Me 
group on the carbon carrying the tert OH group. 

The chromic acid oxidation of centdarol fur- 
nished a monoketo derivative centdarone, II, 
CiSHZ402 (M+ 236) which showed an enone 
absorption both by IR (1660, 1618 cm- ‘) and UV 
(240 nm) confirming the allylic nature of the sec- 
OH group. The inertness of centdarol towards 
sodium periodate proved that the OHS did not 
constitute a 1,2 glycol grouping in the molecule. 

When the PMR spectrum of centdarol was 
recorded in presence of trichloroacetylisocyanate 

*Part 3 in the series, “Chemical Examination of Cedrus 
deodara Loud.” Please refer to Ref. 2 for Part 2. CDRI Com- 
munication No. 2023. 

Centdarol acetate formed a monoepoxy deriva- 
tive C1,HZ804 (M - 42m/e 254) whose PMR 
spectrum showed a 1H narrow multiplet at 3.1 
and a 3H singlet at 1.4 ppm which were assign- 
able to the proton and a methyl on the carbons 
constituting the epoxy ring. Therefore, the pres- 
ence of a H-C=C-Me grouping in the molecule 
was established. 
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Hydrogenation of centdarol in presence of 
Adam’s catalyst gave three products designated 
as A, B and C in the decreasing order of R, values 
on TLC. with a relative ratio of cc1 1: 1.5: 7.5 
which were separated by Si gel chromatography. 
Product C, C15H2802 (M+ 240) was character- 
ized as the normal dihydro derivative of centdarol 
resulting from the saturation of the trisubstituted 
double bond. Product B, C1sH280 (M - 18 m/e 

206) did not show vinylic H, vinylic Me and the 
carbinol proton signals in PMR spectrum and 
was the dihydrodesoxycentdarol obtained by the 
hydrogenolysis of the allylic OH group along 
with the saturation of the double bond. It was 
identified as dihydrohimachalol by direct com- 
parison of its physical data with those of the auth- 
entic sample. Thus, the basic skeleton of centdarol 
was firmly established along with the position of 
the tert OH group. 

In view of the above data, the double bond 
in centdarol could be assigned A2 or A3 positions. 
The former position could be eliminated on com- 
parison of the vinylic H signal with that of hima- 
chalol which appeared at 5.5 ppm as a doublet 
of multiplets (J 5 Hz) due to its coupling with 
the adjacent C, proton and allylic coupling with 
methyl and methylene protons at C, and C,. In 
contrast, the vinylic H signal in centdarol 
appeared as a narrow multiplet at 5.66 ppm with 

OH 

(lo) R =H,OH 
(lb1 R=O 

OH 

(3) (4) 

OH 

* Same product was obtained [3] from himachalol by oxi- 
dation with O,O., followed by HIO,. It (3) slowly cyclises 
to (4). 

a VV l/2 of 7 Hz. Consequently with the place- 
ment of A3 and the set OH on the r-carbon to 
the vinylic H, the structure of centdarol could be 
extended to la. This was supported by a large 
lowfield shift (67 Hz) of the vinylic H in the PMR 
spectrum of centdaron 1 b. the presence of the C, 
proton as a doublet (J 3 Hz) at 2.87 ppm and 
a 2H multiplet at 2.31 ppm assignable to C, 
methylene protons. These assignments were con- 
firmed by its hydrogenation to dihydrocentdarone 
when the methylene multiplet moved upfield but 
the C, methine doublet at 2.7 ppm maintained 
its position in the PMR spectrum. 

Further, the solvent-induced shifts in benzene 
d, and pyridine-d, observed in the PMR spectra 
for the protons of ring A in centdarone, as shown 
in Table 1, were also consistent with the position 
of the carboxyl group at C, according to the geo- 
metry of the solvent-carbonyl group complex pos- 
tulated by Wilson er al [6]. 

The final proof of the structure of centdarone 
was obtained by LiAlH, reduction of epoxycent- 
darol acetate which led to the formation of a 
product (C,,HzsO,) of lower R, value, having 
no carbonyl absorption in its IR spectrum, Its 
PMR spectrum exhibited signals for two tcrt Me 
on carbons bearing oxygen functions at I .27 and 
1.28 ppm and one carbinol proton as doublet at 
3.65 ppm. This product could, therefore, be for- 
mulated as 2. 

The trio1 (2) was oxidized with NalO, to yield 
a srco-product which was found to be unstable. 
It was purified by filtration through Si gel to a 
viscous liquid. C,,HZhO,. Its IR spectrum 
showed OH (3400 cm- ‘), -CHO (2710, 1727 
cm- ‘) and -C=O groups (1706 cm- ‘). The PMR 
spectrum displayed a MeCO singlet at 2.17 ppm 
and a IH doublet at 9.95 ppm assignable to the 
aldehyde proton. The srco-product would, there- 
fore, have the structure 3*, which was also sup- 
ported by its MS which did not show M+ but 
a M-H20 peak at m.!r 236 followed by loss 

Table 1. Displacement of protons in centdarone relative to 
CDCI, 

-- 

C,-H CT-H2 C, H 

(Hz) (Hz) (Hz) 

Benzene d, +35 +26 0 
Pyridine-d, $_I5 +8 -21 
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