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Santalin, the coqlex red pigment of the red sandalwood (ptarocprauS 

spnt.nl was examined by varioue workers ever since its isolation by 

Pelletier’ In 1832. The most significant contribution cao~ from Robertson 

and Whallej!, uho proposed the tentative stn\ctUre (I) for “tetra-O-methyl- 

aantpln .‘I It, however, failed to explain many of its reactions and did 

not agree. with the present ideas of biogenesis. Desn’s later suggestion3 

of awxantkonenstructwe (II> had no experimental support. 

We have now found that the hearthood coI?tpins a number of red pigments, 

two of then;, a., santalln A and santalin B being m&or. Since both gave 

the sme “smta~n pewethyl ether” on methylotion, the two are partial 
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methyl ethers of the same polyphenol, for which the n8me santalln may now 

be reserved. 

Santalin permethyl ether, C3SH360~C 0@ 652) forms orange-yellow 

needle8 from meth8no1, m.p. l%-6’, l%8OlidifiW and melt8 at 229-30’. 

AEtOH 508, 475, 447, 320, 278, 269 pnd 235 nm. 
max 

+&’ 1639 cm-‘. It8 
max 

anhydrobenzopyranol character ha8 now been established on the ba8ls of 

a number of typical reactions and comparison with synthetic samples. 

The presence of eight methoxyls in santalin permethyl ether ua8 

shown by eight separate signals between 6 3.8 and 4.2 in it8 R’MR spectrum. 

Other signals were at 6 6.60 (18, 8H), 7.05 (d, J=9 c/s, 1H) and 9.57 (8, 1H). 

Thus, 36 of the 36 protons in santalin pemethyl ether were located. The 

nature of the other two could be Inferred as follows: The mass spectra 

of santalln permethyl ether and its derivative8 Invariably showed an Intense 

peak at m/e 151; this peak could be due to an Ion of the type III. The 

benqyllc methylene signal In the IVMR spectrum of santalln permethyl ether 

appeared to have merged with one of the methoxyl signals, showing it to 

be of the dlphenylmethane type. It could, houever, be observed at 6 3.57 

(s, 2H) in the spectrum in D6-D@O of Santalin B; this was a dimetml ether 

and showed two methoxyl signals at 6 3.52 (3H) and 3.85 (3H). 

Degradation of sontalin permethyl ether with methanolic potassium 

hydroxide resulted in the Isolation and charactcri8ation of four products 

A, D, C and D. Compound8 A and B have been Identified 98 2,4-dihydroxy- 

5-methoxybenzaldehyde and kzethoxyresorcinol respectively. Cornround C, 

C3qH3209 (M+ !.9t8) has al8 o b een found to be an p-hydroxy aromatic aldehyde 

from it8 ferric reaction and HMR spectrum. The formation of two ?;?-hydroxy 

aromatic sldehydes (A and C) on alkali degradation can only be explained by 
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a fluorone structure (see IV) for the permethyl ether. l’hlstPs been unequl- 

vocally established when we obtained sautalln permethyl ether by condensing 

compound C with b-methoxyresorcinol using HCl In acetic acid. 

Oxidation of the permeW ether with KBW$ gave the three acids, 

E, F and G, two of hich were 2,kilzuethoxybenzoic acid (16) and veratrlc acid 

(F). !Che third acid (G) will be discussed later. The part structure of the 

methyl ether can now be written as (IV); the presence of the homoveratryl 

group my explain the isolation of veratraldehyde also as one of the oxida- 

tion product8 by Robertson and Whalley.2 

Ihe non-phenolic acetoxyl signal in the NMR spectrum of the pseudobasc 

acetate (V) obtained by treating the permethyl ether with Ac20 snd pyridlne 

appears at 6 1.2. Thls high field signal can be explained, as due to the 

powerful shielding effect of au adjacent benzene ring if structure (VI) Is 

given to the permethyldher. The location, in the ortho position, of 3 ,b- 

disethoxybenzyl unit follows from the piass spectral fragmentation and biogene- 

tic considerations to be discussed later. The remaining three methoxyls and 

4 carbon atoms require the presence of at least one more benzenoid unit and 

this is satisfactorily accomnodated as in (VII). 

Then KM@+ oxidation of santalln permetbyl ether should give a trlmethoxy- 

phthalic acid derived from ring D. The acid G obtaiued by us appeared to agree 

with this, based on its chromatographic mobility. Of the two possible trimethoxy- 

phthalic acids, the possibility of its being 3,4,5-trlmethoxyphthallc acid was 

ruled out by direct comparison with a synthetic sample. It should, therefore, 

be 3,4,6-trimethoxyphthalic acid. This will fix the location of the methoxyla 
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In the permethyl ether as in (VII). 

The spectral (UV, IR, IWR and KS> data of the alkali degradation pro- 

ducts C and D are in complete agreement with structures (VIII) and (IX) res- 

pectively, thus supporting stx%cture (VII) for santalin permetkyl ether. The 

relationship between (VIII) sad (IX) has been proved by converting compound C 

into D by Dakin’s oxidation. 

:goMe MegoMe 

(VIE) OMe 0x1 Me 
Biogenetically t santalin may be vlsualised as a novel type of biflavo- 

nold, derived frcm two C,,j units’ one forming the rings A, B and D and the 

other E end F, with ring C arising from the fusion of the two units. 
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