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The major constituents of East Indian sandalwood, 

a- and S-santalol, have been known for some time. &xteneive 

degradative studies1 have established a gross structural 

relationship between a-aantalol and a-eantalene (III) a8 

well as between S-santalol and @-santalene (IV, IVa) 

exclusive of stereochemietry. The lnterconveraion of a- 

and B-aantalol has also been reported.2 

The stereochemistry of these alcohols has not been 

investigated, and we wish to present evidence herein which 

provides both a capstone for the structural lnveetlgatlona 

previously reported, ae well as an assignment of 

stereochemistry to both alcohols. 

The alcohols were obtained from East Indian 

sandalwood oil by an established procedure, 3 and care- 

fully distilled through a spinning-band column. Although 

1 For a summary of this subject, J. Slmonsen, 
Vol. III, p. 179 ff ., Uhlversity FTess, 
should be consulted. 

2 Dhattacharyya, Science and Cultures, 206 (1947). 

3 E. Gruenther ” ” vol. II, p. 266, 
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complete separation was not achieved by distillation, 

vapor phase chromatography permitted separation of the 

alcohols. 

I Rl = Me 
II RI - Me 

R2 - -cH2CH2xc _ CJ R2 - -cH2CH2,C _ CJ 

Ci, 
.I., 
CH20H CI$ 'CH20H 

III RI = cH3 
93 

R2 * -CH2CH2CH=C, 

CH3 

IIa RI - -CH2CH2xc _ C/H 

Cii3 &OH 

R2 = CH3 

IV R1 = C)s 

cH3 R2 = CH2CH2CH4H.;CH 

3 

F3 
IVa R1 = CH2CH2CH4,CH 

R2 = rn3 
3 

There are two major points of stereochemlcal interest, 

the conflguratlon about the side-chain double bond, and the 

dlspo~ition of the side chain relative to the ring viz. exe 

or endo. 

The conflguratlon about the side-chain double bond was 

determined by an n.m.r. comparison of a- and p-santalol 

with the corresponding hydrocarbons. The successful appll- 

cation of this technique to the solution of stereochemlcal 
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problems with th6 farncsols and related natural 

has recently been reported.4 

In syetema of the type ACHgCC+ - CliCH2B a 

relationship between the absorbing methyl group 
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products 

CiS 

and the 

vinyl proton consistently gives the methyl protons the 

lower T value (AT ,071 a8 compared with the trans 

Isomer. The aantalol 

general type with A = 

are recorded in Table 

side chaina are obvloualy of thie 

OH, B = CH -. 2 The observed values 

I. 

N.m.r. 

TABLEIB 

Abaorptlon of' Methyl Group8 of Type 

(ACH2C%C - CHCH2B) 

Cl8 - trana 

a-Santalent A - H 
BECH 8.37 0.45 

2 

a-Santa101 A = OH 
B=C Hz 

8.44 

p-Santalene A = H 
B=CH 

a.43 8.!iO 
2 

$-Santa101 A = OH 
B = CH 

8.49 
2 

a. Spectra taken in CS2 with tetramethylsilane 
Internal reference. 

The consistency of these data with thoae prevlourrly 

recorded4 makes it reasonably certain that the trans 

isomer predominates In both a- and B-santalol. 
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The atereochemletry of the groups at the ;J-position 

was lnvelrtlgated by reducing both a- and B-eantalol In 

the correapondlng hydrocarbons by use of eodlum and 

methanol In liquid ammonia. It has been shown recently5 

that this method may be applied to the reduction of 

geranlol and nerol with little or no lsomerlzatlon of 

the double bonds. This method, when applied to a- and 

p-aantalol, gave only poor yields of olefln together 

with much unchanged alcohol. Nevertheless, the oleflns 

obtained were conclusively Identified as a-santalene 

from a-santalol, and p-santalene from B-santalol. 

The hydrocarbons were Identified via lnfra-red 

abeorptlon, n.m.r. and vapor phase chromatographlc 

retention time. These properties were Identical rlth 

those of the natural materlals.6 

The hydrocarbons from B-santalene consisted of a 

mixture of 67s B-santalene (IV) and 33 epl-g-santalene 

(ma). Both $-santalene and epl-p-santalene are avall- 

able by synthesis. 7 We must therefore conclude that 

@-ewtalol is a mixture of eplmeric alcohols II and 

IIa with p-santalol (II) predominating. a-Santa101 

1s assigned the etereochemletry shown In (I). 

5Kenneth U. Greenlee and Vincent Q. Wiley, J. Org. Chem. 
a, 2304 (1962). 

6 
Kindly supplied by Profeseor ~ukh mev. 

7(a) E. J. Corey, R. Hartman, and P. A. Vatakenchery, 
J.iAm. Chem. Sot. 64, 2611 (1962). (b) Gottfrled 
Brleger, to be published shortly. 


