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Abstract--The heartwood of Pterocurpus santalw~u~ contams two major red pigments, santahn-A and santahn-B 
which are parhal methyl ethers of the same polyphenol (santahn) For locating the posltlon of the methoxyl 
groups, alkah fission and permdngdnate oxldatlon of the mlxed ethyl methyl ethers are the most convement By 
this method santahn-A has been shown to be 9.10. I?-trl-0-methylsantalm and santahn-B, 9,10,12,4’-tetra-O- 
methylsantalm 

IT HAS now been possible to locate unequivocally the positlon of methoxyls m santa- 
lin-A [C30H1707(OMe)3] and santalin-B [C,,,H,,O,(OMe),], the two maJor red pig- 
ments of heartwood of Pterocavpus santalznus (red sandal). The isolation and the properties 
of these two compounds have already been reported by Ravindranath and Seshadrl.’ 

There are difficulties m the alkali fission as well as in the oxldatlve degradation with 
permanganate of flavonolds having a number of free hydroxyls; usually the decomposltlon 
1s complex and gives poor yields of the products. On the other hand, the method of ethyla- 
tlon and fission of the mixed methyl ethyl ethers IS smoother and gives better yields and 
has therefore been adopted m the present study. 

Santalin-A pentaethyl ether was prepared by the ethylation of santalin-A using EtI- 
K,CO,-acetone. Its fission with aqueous methanolic potash yielded four products Just as 
in the case of santalin permethyl ether.’ They were identified as 2,4-dihydroxy-5-ethoxy- 
benzaldehyde, 4-ethoxyresorcinol, a naphthaldehyde and the corresponding 1,2-naphtha- 
quinone. The first two products showed that ring A in santalm-A has a free hydroxyl at 
position Cb This 1s m agreement with its stability, colour and capacity to stain the skin 
red (c.f. carajurm and caraJurone*). The third compound, the naphthaldehyde, was con- 
verted into the fourth compound by Dakin’s oxidation; both contained 3 methoxyls and 
4 ethoxyls as determined by NMR and gave information about rings C, D, E and F. 

Permanganate oxidation of the pentaethyl ether gave three acids, viz, 3,4-diethoxyben- 
zoic, 2,4-dlethoxybenzoic and 3,4,6-trimethoxyphthahc, whose identity was confirmed by 
comparison with synthetic samples. Thus, santalin-A should have all the 3 methoxyls in 
ring D and its structure would be 9,10,12-tri-0-methylsantalin (1). Arnone et al 3 suggested 

* Part III m the series “Chemistry of santahn pigments” For Part II, see ref 1 
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1, 

(1) R,-R~=R~~R~=R~=H; 

R, =: R7 : Rs = Me 

(2) R1--RP=R4=RS=~; 
R3 = R, = R7 = R, L t& 
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3.4.6-trlmcthoxyphthahc acld,4 m p IX&IX1 and then ldenntles were confirmed by comparison with synthetic 
samples (TLC, m m p . IR) 

Snntahn-B trtrarth$ ether Santalm-B was ethylated by the method described earlier The tetraethyl ether crys- 
tallized from EtOAc-petrol m orange yellow needles, m p 176177”, v::; 1634 cm- ’ (Found C, 71 0, H, 6 3 
C,2H,,0,, reqmres C, 71 2, H, 6 2%) NMR (6) 1 23-l 66 (m, 12H, -OCH,C&), 3 60, 3 68, 3 73 and 406 (s, 
12H, -OCH,), 3 70-4 30 (WI, lOH, -OC&Me and -CH,Ar), 6 SO-7 20 (m, 9H, ArrH) and 9 50 (s, lH, C-H) 

Alkal~.fiss~on ofthe tetraethvl ethrr The tetraethyl ether (200 mg) was subjected to fission with aq methanohc 
potash as described earher df the four products that were isolated, two were ldentlcal with 2.4-blhydroxy-5- 
ethoxybenzaldehvde m o 139140” and 4-ethoxyresorcmol m P 72-73’ (m m D . IR). The thud comoound was 
a pale-yellow semi-sohdlgave green colour with FeCl, and formed a DNP derliatlve’havmg m p 23<236” vr:p’ 
1726 cm-‘, NMR (6) 1 26-l 60 (m, 9H, OCH,CI-I,), 3 52, 3 63, 3 75 and 3 96 (s, 12H, OMe), 3 8&4 40 (n?, 8H, 
-OC&Me and OCII,Ar), 6 5c-7 00 (a,, 7H, Ar-H), I 1 40 (s, I H, CHO) and I4 40 (5, 1 H. OH) Thor naphthalde- 
hyde (10 mg) was treated with alkaline H202 as described earlier which turned the solution red The product 
was extracted with ether and on evaporation of ether a red semi-solid was obtamed which compared fully with 
the 1,2-naphthaqumone (TLC and IR) produced as the fourth compound m the dbove alkah fission r$“’ 1678 

cm-’ m,Y , i.“OH 245 and 3X0 nm 
Perwanyanate oxldatlon To a soln of the tetraethyl ether (100mg) m acetone (5 ml) 10% aq KMnO, (5 ml) 

was added at room temperature and allowed to stand for 24 hr It was worked up as described earher to get 
a residue (50 mg) which on smca gel column chromatography usmg CHCI,--MeOH (99 I and 97 3) mixture 
yielded 3 crystallme compounds One was Identical wnh 3.4-dlethoxybenzolc acid, 165~ 166 ‘, the second with 
2-ethoxy-4-methoxybcn/olcacld. 114-l 15” and the thud wnh 3.4.6-trtmethoxyphthalc acid. 18@181’. then Iden- 
tlty was confirmed by comparison with synthetic samples (TLC, mm p and IR) 

Synthem samples 4-Ethoxyresorcmol and 5-ethoxy-2,4-drhydroxybenzaldehyde Protocatechulc aldehyde 
(1 4g) in dry ether (20 ml) was refluxed with Et*SO, (0 7 ml) over anhyd KzC03 (2 g) for 2 hr The mixture was 
filtered and the ethereal soln was extracted 47; aq Na,C03 (IO ml x 3) The ‘iqueous extract was acldrfied and 
re-extracted with ether The residue from ether soln was chromatographed over smca gel Elutlon with CHCI, 
yielded 4-ethoxy-3-hydroxybenzaldehyde whmh crystallized from aq methanol m colourless prisms. m p 1255 
126” (yield 0 75 g) (ht 5 m p 125 ) The monoethyl ether (50 mg) was methylated usmg MeI-K,CO,- ether The 
product had m p 62” and was found Identical with a synthetic sample of 4-ethoxy-3-methoxybenzaldehyde 
obtained from ethylatlon of van&n using EtI-K,CO,-ether (m m p and IR) 4-Ethoxy-3-hydroxybenzdldehyde 
(06g) m IO ml CHCl, was stirred with performic acid (5 ml, 30% Hz02 HC02H. 4 1) at 40’ for 30 mm and 
then kept overnight at room temperature, The CHCl, layer was separated, dried and the solvent distilled off 
under reduced pressure The residue was refluxed with 15 ml of 4% ethanohc KOH for 1 hr. acldnied and 
extracted with ether The ethereal soln on removal of solvent gave 4-ethoxyresorcmol that crystalhzed from alco- 
hol in needles m p 71-72” (0 35 g) (Found C, 62 1, H, 6 6 CsH,,Ox requnes C, 62 3, H, 6 5 ) 4-Ethoxyresor- 
cm01 (0 2 g) was dissolved m DMF (1 ml) and POCI, (4 ml) added dropwise while coohng the mixture m an ice 
bath The mixture was kept at 5@60” for 30 mm and then at room temperature for 2 hr It was poured over 
Ice when a pale yellow solid separated 2,4-Dlhydroxy-5-ethoxybenzaldehyde crystalhzed from alcohol m pale- 
yellow plates m p 138~140” (Found C. 58 9, H, 5 7 C,H,,O, requires C. 59 3. H, 5 5) 

3,4-Dlethoxybenzouz acid Protocatechmc aldehyde (0 7 g) m acetone (IO ml) was refluxed with Et,SO, (0 7 ml) 
over anhvd K,CO, (1 g) for 4 hr The product was an 011 (0 75 e) To a soln of the dlethvl ether m acetone (0 5 
g in 5 mij aq i<MnG,-(IO’%;, 5 ml) was added and the mlxtureallowed to stand at room temperature for’24 
hr Then on workmg up as described m an earlier case. 3,4-dlethoxybenzolc acid wds obtained m colourless 
needles from aq alcohol m p 165166” (ht 6 m p 166”) 

2,4-D1ethouyben-_olc acid [&Resorcyhc aldehyde (0 7 g) was ethylated usmg EtzSO,-acetone-KzC03 The 
product that crystallized from methanol had m p 7c71” The dlethyl ether (0 5 g) was oxidized with aq KMnO, 
as given earlier to get 2,4-dlethoxybenzolc acid. colourless needles from alcohol m p 9X99O (ht ’ m p 99’) 

2-Ethox-4-methoyybenzolc atrd /&Resorcyhc aldehyde (I 4 g) m ether (25 ml) was refluxed with Me,SO, 
(0 5 ml) over anhyd K,C03 (2 g) for 2 hr The product was taken up on a column of silica gel and eluted with 
CHCI, First dimethyl ether was obtained, m p 7 l-72” (0 1 g), then the 4-methyl ether. crystallized from methanol 
m needles, m p 87-88” (yield 0 8 g) (lit s m p 8889’) The 4-methyl ether (0 5 g) was ethylated by refluxmg with 
Et1 (0 2 ml), KZC03 (0 8 g) and acetone (10 ml) for 3 hr The product that came as an 011 was duectly oxldlzed 
with KMnO, (IO?& 5 ml) The acid crystalhzed from aq alcohol m colourless needles m p 113-114” (Found 
C. 61 0, H, 6 3 C,,H,20, requires C, 61 2, H 6 1 ) 4-Ethoxy-2-methoxybenzolc acid prepared by a similar 
method mvolvmg ethylatlon P-resorcyhc aldehyde first, followed by methylanon and oxldatlon had a m p 122- 
123” (Found C, 608, H, 64 C10H,,04 requues C 61 2, H 6 1 ) 
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