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Abstract-A new dioxygenated D:B-friedooleanene from Elaeodendron balae root bark was shown to be D:B 
friedoolean-S-ene-3/?,29diol by relating it to 29-oxygenated D:A-friedooleanane. This is the first report of angular 
methyl oxygenation in the D : B-friedooleananes. 

INTRODUCTION 

Angular methyl oxygenated D : A-friedooleananes have 
been found to occur in the stem bark of the two 
Elaeodendron species studied, E. gluucum [l, 2) and 
E. b&e [3]. Although angular methyl oxygenation 
commonly occurs in the oleananes and the D:A-friedo- 
oleananes [4, 51, there have been no reports of angular 
methyl oxygenation in the D: B-friedooleanane series. 
The root bark of E. bake Kosterm., a tree found in south- 
east Sri Lanka, is now shown to contain an angular methyl 
oxygenated D: B-friedooleanane, D: B-friedoolean-S-ene- 
3fi,29diol (1). 

RESULlX AND DISCUSSION 

The petrol extract of the root bark of E. b&e on 
chromatographic separation yielded D : B-friedoolean-S- 
ene-38,29-dial (1). Its ‘H NMR spectrum (Table 1) sug- 
gested it to be an unsaturated triterpene with a hydroxy- 
methylene and a secondary hydroxyl group. Its molecular 
formula, CJOHs002, was consistent with a pentacyclic 
structure, while its mass spectrum showed intense peaks at 

m/z 290,275,221 and a base peak at m/z 259. 
Acetylation gave a diitate, 2, whose mass spectrum 

showed intense peaks at m/z 273 and 259 wit@ a base peak 
at m/z 332. The peaks at m/z 259 and 275’in the mass 
spectrum of the diol 1, represented losses of hydroxy- 
methylene and methyl groups, respectively, from the 
fragment ion at m/z 290. The base peak fmgment ion in 
the mass spectrum of the diacetate 2, lost acetoxy- 
methylene to give the intense peak at m/z 259. This 
suggested that the peak at m/z 290 in the diol 1 and the 
base peak in the diacetate 2 were due to fragment ions 3a 
and 3b which arose from retro-Diels-Alder cleavage. 
These fragmentations could be rational&d by a 
triterpene3-ene structure in which the A-ring contained 
the secondary oxygenated function and two methyl 
groups, suggesting it to be D: B-friedoolean+ene with a 
hydroxyl group probably at C-3. The fragment ions 4a 
and 4b also indicated that the hydroxymethylene group 
was likely to be located in the C-, D- or E-rings. 

The skeletal structure was confirmed by chemically 
relating the diitate 2 to D:B-friedoolean-Sene-3fi-ol 
(5). The diacetate 2 was selectively deacetylated to give a 

Table 1. ‘H NMR chemical shifts [6 (ppm), CDCI,, 60 MHz] 

1 2 6 7 9 12 13 14 15 

H-29 3.28 3.60 3.21 9.33 3.76 3.72 3.13 3.27 9.41 
H-3 3.46* 4.62’ 4.66* 4.70. - 3.6Ot 3.48$ 3.67t - 

H-60 5.56 5.50 5.63 5.56 - 5.66 - 5.67 5.66 
OAc - 2.00 2.00 2.00 2.06 2.03 2.06 - - 

1.93 

Me 0.91 1.20 1.23 1.25 1.70 1.24 1.26 1.21 1.26 

0.86 1.13 1.16 1.10 1.23 1.22 1.23 1.13 1.24 

0.83 1.06 1.10 1.06 1.06 1.12 1.05 1.13 1.07 

0.83 1.02 1.03 1.03 1.06 1.03 1.05 1.01 1.07 
0.73 1.02 1.01 0.96 1.02 0.98 1.02 1.01 1.03 

0.73 0.96 1.01 0.87 0.96 0.93 0.93 0.94 0.96 

0.70 0.83 0.84 0.82 0.90 0.76 0.93 0.17 0.83 

*m, W,,, = 56 Hz. 
tm, W,,, = 12 Hz. 

Sdd, J = 12,4 Hz. 

$m. W,,, = 8 Hz, all other signals s. 
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m/z 259- 

3a m/z 290, R=H 

3b mjz 332, R=Ac 

monoacetate (6). Oxidation of the monoacetate 6 with 
chromium trioxide-pyridine gave an aldehyde 7, 
Huang-Minlon reduction of which atforded D:B- 
friedoolean-S-ene-3/3-o1 (glutinol, 5) which was identical 
with an authentic sample [6]. 

The diol 1 was, therefore, a D: B-friedoolean-5-ene-3fi- 
01 with a hydroxymethylene group in rings C, D or E. 
Comparison of the chemical shifts of the hydroxy- 
methylene, acetoxymethylene and aldehydic proton in 
diol 1 and its derivatives 2 and 7 with those reported for 
similarly functionalixed compounds in the D:A-friedo- 
oleanane series (Table 2), which have a similar C-, D- and 
E-ring system, suggested that oxygenation in diol 1 was 
unlikely to be at the Malk or Me-148 positions and that 
it was most probably at the Me-2Oe position. 

The oxygenation was shown to occur at the Me-2Oe 
group by relating the compound to 3-0x0-D:A- 
friedooleanan-2Pyl acetate (8) [7]. The acetate 8 was 
brominated with N-bromosuccinimide [8] to give the 4c+ 
bromo derivative 9. The Me-48 signal appeared at S 1.70 in 

da m/z 221, R=H 

4b mJz 273, R=Ac 

its ‘H NMR spectrum, while the characteristic double 
CM] + peaks occurred at m/z 562 and 564. Dehydro- 
bromination with silver acetate in acetic acid [9] gave a 
mixture of the j?,y-unsaturated D:B-friedooleananes, 10 
and 11, which could not be separated. Reduction of the 
mixture with sodium borohydride yielded a mixture of 
alcohols which was separated into D:B-fikdoolean-5- 
ena3a,29diol,29-acetate (12) and its 5(10)-ene isomer 13. 
Hydrolysis of the acetate 12 gave a dial, 14, whose 
physical and spectroscopic properties differed from those 
of the diol 1. The spectral data (Table 1) suggested that the 
diols 1 and 14 were epimeric at C-3. Oxidation of the diol 
1 with chromium trioxide-pyridine gave an aldehyde, 15. 
!Sodium borohydride reduction of the aldehyde 15 gave a 
diol identical with the diol 14, cont?rming the angular 
oxygenation occurring in the diol at the Me-2Oa group. 
Compound 1 is, therefore, D : B-friedoolean-5-ene-3&29- 
diol. 

This is the first report of angular methyl oxygenation in 
the D: B-friedooleanane series. 

1 R' = POH,nH; R2 =CH20H 

2 R' = pOAc,aH; R*=CHIOAc 

5 R'=pOH,aH; Rz=Me 

6 R'=pOAc,aH; R* =CHIOH 

7 R'=pOAc,aH; RZ=CHO 

10 R' =O; R' =CHlOAc 

12 R' = aOH,PH; R* = CH20Ac 

14 R'=aOH,PH; R* =CH20H 

15 R' = 0; R2 = CHO 

8 R=H 

9 R=Br 

11 R=O 

13 R=aOH,flH 
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(b) NaBH, (20 mg) was added to 3-oxo-D: B-friedoolean+ 
en-29-al (15) (25 mg) in MeGH (15 ml) with stirring Work-up 
followed by recrystalliration from CHCls-MeGH gave needles: 
mp 294297”; [a],, + 33” (c 0.4) identical with the diol14 (mmp 
and IR). 
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