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Past work. On heartwood Cl], sapwood [Z], bark [3] 
and leaves [4]. 

Present work. Six triterpenes isolated previously [3] 
from the bark of Pterocarpus santalinus included a new 
compound 2u-hydroxy-epilupeol. Reinvestigation of the 
bark has now produced bet&n and another new lupene 
diol whose structure is described here. 

The new triterpene, mp 234”, CJOH5e02 @I+ 442) 
showed the presence of hydroxyl(s) (3530cm- ‘) and 
exo =CH2 (885 cm- ‘) groups in its IR spectrum. The 
NMR spectrum had signals for six tertiary methyl groups 
(60.851.10), a vinylic methyl (6 1.66) two hydroxylic 
protons (6 2.30, lost on equilibration with DzO), two car- 
binol methine protons at 6 3.00 (d, J 10.5 Hz) and 3.60 
(m, W1/2 = 23.0Hz) and exo = CH, protons at 6 4.62 
and 4.72 (d each, J 1.8 Hz). Catalytic hydrogenation of 
the diol (1) yielded a dihydro-derivative (2), mp 215” 
which lacked vinylic methyl and exo=CH, signals in its 
NMR sepctrum. The diol (1) formed a diacetate (3), mp 
130”. Its NMR spectrum had two acetoxyl signals and 
the two associated methine protons were shifted down- 
field. 

These data suggested the compound to be a lupene 
diol and this was confirmed by the MS of the compound 
which had diagnostically important fragments (a), (b), (c) 
and (d) (Scheme 1) further showing the location of the 
two hydroxyl functions on rings A and/or B [3]. 

The dihydrodiol (2) was cleaved by periodate, formed 
an acetonide (4) mp 228” and a diosphenol(5) by Jones’ 
oxidation, A,,, 273nm. Evidently the two hydroxyls 
were placed vicinally. The multiplicity of the carbinol 
methine signal at 6 3.00 (W/2 = 23.0Hz) in the NMR 
spectrum of the diol (1) ruled out any hydroxylation in 
ring B [3]. In ring A the two hydroxyls were preferred 
at C-2 and C-3 for biogenetic reasons. 

The diequatorial orientation of the two hydroxyls 
(21x,3/?) was indicated by the diaxial coupling of the C-3 
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Scheme 1. 

proton signal (J 10.5 Hz) and the large W1/2 value of 
the C-2 proton signal (23.OHz) [7]. Chemical proof for 
the a-orientation of C-2 hydroxyl was obtained by partial 
acetylation of the dial(1) which yielded the 2acetoxy-3- 
hydroxy compound (6), mp 270”. On Jones’ oxidation 
this yielded a 2-acetoxy-3-keto compound (7), mp 254” 
which was identical with 2a-acetoxy-lup-20(29)-en-3-one 
obtained from lup-20(29)-en-2a,k-diol 13-J. 

Thus the complete structure of the new triterpene diol 
was established as lup-20(29)-en-2o1,3/?-diol (1). 

EXPERIMENTAL. 

Isolation. The CHCl, extract of the dried powdered bark 
(2 kg) was chromatographed on a Si gel column which yielded, 
in addition to the earlier reported compounds [3], betulin, 
mp 258” (co-TLC, mmp and superimposable IR with an auth- 
entic sample) and the new compound (1, 350 mg); crystallized 
as colourless needles, mp 233-34”; [a]u + 12.5“ (c, 0.2 CHCl& 
IR and NMR spectra given in the text. MS m/e (rel.int.): 442 
(64), 427 (20), 424 (18), 332 (lo), 236 (11) 223 (80), 218 (6), 
203 (47), 189 (72) and 43 (100). The diacetate (3), mp 130”, 
[cc]u + 28.0” (c. 0.2 CHCI,) (Found: C, 77.6; H, 10.3. 
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C34Hs40$ requires C, 77.5; fI, 10.39,f; ~2: cm-‘: 885, I250 
and 1750. NMR (CC&): 6 0.78-I. I.5 (18H, 6 ter. Me). 1.65 
(s, 3H, =C-C&k 1.88 and 1.98 (s, 3H each, 2 OCOC&), 
4.35-4.70 (4H. m, =CH,, C-2H and C-3H). 

,!qarze-Zlx,3fl+diol (2). The dial (I, SO mg) m EtOAc (8 ml) 
was hydrogenated over PtOz for 6 hr. The dihydr~io~ (2, 
SOmg), mp 215”; [a],-20.0” (c. 0.3, CHCla) (Found: C, 80.8; 
H, 12.2. C30H5202 requires C, 81.0; H, 11.8%). vE;cm-‘: 
3.550. NMR (CDCI,): 6 0.86-1.08 (24H. 8 C-Me), 2.30 (2H, 
s,2 x OH). 3.OO(iH,d,J 10.5 Hz. 3-H) and 3.60 (lH, m, W1/2- 
23.0 Hz, 2-H). The acetonide [ 1 J (41, mp 228”; [a& -22.0” 
(c, 0.3 CHCl,) (Found: C, 81.3; H, 11.9. C,,H,,02 requires 
C, 81.7; H, 11.6%). v$,!&cm-i: 855, 1058, 111, 1165 and 1260. 
The diosphenol (5) CIA ga ve a positive ferric reaction; &r$” 
run: 273 (e 7600); >,k$x .XoHnm: 312 (e 5800); dE:u f HC’nm: 
273 (E 7600). 

Zcr-Acetoxy-lup-Za(29~e~-3dne (7). The dioi (1, 100 mg). was 
treated with AC@-Py at 0” for 1 hr, the product worked up 
and chromatographed over AgNO,-SiOz. CHCI, eluates 
yielded lup-20(29)-en-2a,3fidiol 2-acetate (6, 60 mg), mp 270”, 
[z]u -38.0” (c, 0.3 CHCI,). $2 cm-’ : 880, 1250, 1740 
and 3550. NMR (CDCI,); 6 0.77-1.10 (18H. 6 ter. m~hyIs), 
I .65 (3H, s, =C-Me), 2.05 (3H s, -OCOC&) 3.12 (I H, d, 

J 10.5 Hz, 3-H), 4.50-5.00 (3H, 2-H and =CH,). It was treated 
with excess of Jones’ reagent. The product (7), mp 255”; 
[a]n + 43.3” (c, 0.5 CHCl,) was identical with Znxacetoxy- 
lup-20(29)-en-3-one [3] (co-TLC, mmp and superimposable 
(IR). 
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Previous work has shown the presence of 5-n-tridecyl, 
5-n-pentadecyl, 5-pentadeca-8-enyl and 5-pentadec- 1 O- 
enyl resorcinols in the wood [l J and of rutin, 2,5-dihyd- 
~x~~a~c acid, methyl Chydroxy cinnamate and 
robustoi and three minor related macrocyclic phenols 
in leaves [Z] A thorough m-investigation of Greuillea 
robusta wood has now revealed the presence of three 
new phenolic components. Two of them, mono-norstria- 
to1 and his-norstriatol, have been assigned structures 
as 1-(3,%dihydroxyphenyl), 14-(3,5-dihydroxy 4-methyl- 
phenyl)-tetradecane (la) and 1,14-bis-(3,5-dihydroxy- 
phenyl) tetradecane (lb) respectively based on spectral 

data. The LJV and IR spectra showed them to be pheno- 
lit in nature and PMR and mass spectral comparison 
with striatol (Te) [3] indicated them to lack one and 
two C-methyl groups respectively. though the methyl 
ether of the latter is known as a synthetic product [3], 
this is the first report of its natural occurrence; the 
former is an entirely new natural product. 

The occurrence of compounds with the diphenyltetra- 
decane skeleton in G. ~~~st~ is of interest, the only 
member of this class till now being striatol from the 
wood of G. data. The two compounds are also of 
biogenetic interest, mono-norstriatol being a possible 
intermediate in the elaboration of striatol [4]. 
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EXPRRUMENTAL 

NMR spectra were recorded in CDCl, unless stated other- 
wise using TMSi as an intern& standard and MS were 
recorded by direct inlet method at 70eV ionization potential. 

Isolation. Air dried and powdered material (2.3 kg) (coliected 
in Dehli University Camnus) was extracted exhaustivelv with 
C,He, Me&O and EtOH respectively. 

3e~~e~e exrrmt On ~n~tration and keeping in the refri- 
gerator this deposited a solid which when subtected to 
repeated dissolution in ether and precipitation by light petro- 
leum afforded a brown solid, crystallized as colourless needles 
(16 g), mp 79-80”, negative ferric colour, positive test for resor- 
cinol derivatives with Hg(NO&, identified as grevillof [l]. 


