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Abstract-A new lupane derivative isolated from Euonymus revolutus (Celastraceae) has been established to be 2a,3a- 
dihydroxy-lup-20(29)-en-2%oic acid on the basis of chemical interconversions and spectroscopic data. 

INTRODUCI’ION 

Three species of Euonymus, E. revolutus, E. thwaitesii and 
E. walkeri belonging to the family Celastraceae are 
endemic to Sri Lanka. E. revolutus Wight is a tree of 
moderate size found in the upper montane forests of Sri 
Lanka [l]. Species of Euonymus have found many 
medicinal applications [2]. We have recently reported the 
isolation of three new D : A-friedooleanane derivatives 
from the stem bark extract of E. revolutus [3]. In this 
paper we report the structure elucidation of a new lupene, 
2a,3a-dihydroxy-lup20(29)-en-28-oic acid isolated from 
the same extract. A D:A-friedookanane-2,3diol isolated 
from Mortonia greggi [4] is the only vicinal diol which has 
thus far been reported from the Celastraceae. Lupene-2,3- 
diols have also been isolated from Pterocarpus santalinus 
(Leguminosae) [s]. This paper is the first report of the 
occurrence of lupanes in the genus Euonymus. 

RESULTS 

Column chromatography and preparative TLC of a 
highly polar fraction from the cold CH2C12 extract of the 
stem bark of Euonymus revolutus yielded a triterpene diol 
(1). The IR spectrum of compound 1 indicated the 
presence of hydroxy groups and a carboxylic acid group 

(“_ 3600-3100, 3400, J69Ocm-‘). Treatment of com- 
pound 1 with diazomethane yielded the methyl ester (2) 
(C,,HS,,O,) confirming the presence of a carboxylic acid 
group. Acetylation of 1 gave a diacetate (3) [‘H NMR: 
65.21 (JH, m), 4.95 (JH, d), 2.12 (3H, s) and 1.95 (3H, s)] 
indicating that there were two secondary hydroxy groups 
in 1. 

Two doublets in the ‘H NMR spectrum at 64.72 and 
4.60 due to a single proton each and a broad singlet at 1.69 
due to a vinylic methyl suggested that triterpene 1 had a 
lup-20(29)-ene system [6]. The half height width of the 
multiplet at 63.92 (IV,,, = 22 Hz) due to a carbinol 
methine proton indicated that this proton had an axial 
orientation. Hence the hydroxy group at this position was 
equatorial. The signal due to the second carbinol methine 
proton at 83.40 was a doublet with J = 4 Hz, showing the 
presence of an axial hydroxy group. High resolution mass 
spectroscopy of the diacetate 3 gave a molecular formula 
(&+Hs206. The fragment at m/z 189 also supported the 
presence of a lup-20(29)-ene derivative [7]. The intense 

peak at m/z 233 suggested that the two hydroxy groups 
were at rings A and/or B. 

The lupene 1 was oxidized readily by periodic acid 
suggesting that the compound was a vicinal diol. The 
periodate oxidation product was reduced with sodium 
borohydride to the seco diol4 which was then acetylated 
to give the secodiacetate 5 [(C&Hs406), v_ 1780, 1690 
and 1235 cm-‘]. The ‘H NMR spectrum of compound 5 
showed two one proton doublets at 64.04 and 3.76 (J 
= 12 Hz) due to the protons at C-3. The protons at C-2 
appeared as one proton multiplets at 64.22 and 4.10 
respectively, which collapsed to two doublets (J = 11 Hz) 
on irradiation at 6 1.90. The cis-vicinal nature of the dial 
system was confirmed by formation of the isopropylidene 
derivative 6 (&Hs204) from the lupene 1. The two 
methyl groups of the isopropylidene residue appeared as 
singlets at 61.48 and 1.29 respectively in the ‘H NMR 
spectrum of compound 6. A one proton multiplet at 64.15 
and a doublet at 3.69 due to the protons at C-2 and C-3 
respectively, were also observed in addition to the signals 
of the lup-20(29)-ene system. 

Partial acetylation of the methyl ester 2 was effected by 
treating 2 with acetic anhydride-pyridine at room tem- 
perature for 2’hr. The monoacetate 7 (C33H5105) was 
obtained. The ‘H NMR spectrum ofcompound 7 showed 
that the hydroxy group with the equatorial orientation 
had been preferentially acetylated. The carbinol methine 
proton of compound 1 which appeared as a multiplet at 
63.92 in the ‘H NMR spectrum was shifted downfield to 
give a multiplet at 65.23 (IV,,, = 20 Hz) in the ‘H NMR 
spectrum of 7, while the chemical shift of the second 
carbinol methine proton remained unaltered. 

The monoacetate 7 was oxidized with CrOB in pyridine 
to give the keto-lupene 8 (C33H500s). IR spectral evi- 
dence supported the presence of an a-acetoxy keto system 

(“max 1735, 1725 cm-‘). The double doublet at 65.58 (J 
= 14 Hz and 6 Hz) in the ‘H NMR spectrum of com- 
pound 8 due to the acetoxy methylene protons indicated 
that it was adjacent to a -CH2- group. Deacetoxylation of 
the keto-lupene 8 was effected with difficulty after reflux- 
ing with zinc and glacial acetic acid [S] for 12 hr to give 
lupene 9 (45 %) and unchanged starting material (47 %). 
We have previously reported [3] that the deacetoxylation 
of an axial acetoxy group situated a- to a keto group in a 
D:A-friedooleanane derivative was complete in less than 
one hour. Hence these observations regarding deacetoxy- 
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Table 1. 13C NMR chemical shifts of some 
lupenes @pm)’ 

Carbon 
No. (2) (II) (12) 

1 42.1 t 38.7 40.3 
2 66.6d 27.3 18.7 
3 78.9 d 78.6 42.1 
4 38.3 s 38.7 33.2 
5 51.2d 55.2 56.3 
6 17.9t 18.2 18.7 
7 34.0 t 34.2 34.3 
8 40.8 s 40.5 41.0 
9 49.4d 50.4 50.5 
10 38.5 s 37.0 37.5 
11 20.8 t 20.8 20.8 
12 25.8 t 25.4 25.2 
13 38.1 d 38.1 38.0 
14 42.4 s 42.2 42.8 
15 29.6 t 29.6 27.4 
16 32.1 t 32.0 35.6 
17 56.6s 56.4 43.0 
18 48.1 d 49.3 48.3 
19 46.91 46.8 47.9 
20 150.5 s 150.1 150.6 
21 30.5 r 30.5 29.9 
22 36.9 t 36.8 40.0 
23 28.44 27.9 33.4 
24 21.69 15.3 21.6 
25 17.1 q 16.0 16.1 
26 15.9q 15.9 16.1 
27 14.7q 14.6 14.6 
28 176.6 s 176.2 18.0 
29 109.6 t 109.3 109.2 
30 19.3q 19.3 19.3 

CHCl,-MeOH yielded 2a,3adihydroxy-lup-20(29)-en-28-oic 
acid (1; 120 mg), mp 298-300”; (Found: MC 472.3546; talc. for 
CJ0H4s04, 472.3552); IRv_cm-‘: 3600-3100, 3400, 1690, 
‘H NMR (CDCl,-CD,OD): 64.72,4.60 (each lH, m, C=CHz), 
3.92 (lH, m, IV,,, = 22 Hz, 2/J-H), 3.40 (lH, d, J = 4 HZ, 3/?-H), 
1.69 (3H, s, Me-C), l.W.83 (5 x t-Me). MS m/z (rel. int.): 472 (29) 
[M] +, 454 (25), 439 (34), 426 (Sl), 408 (60), 393 (21), 355 (lo), 302 
(13), 248 (52), 235 (39), 223 (41), 205 (97), 189 (la)), 175 (47). 

Methyl&on of compound 1. Compound 1 (50mg) was sus- 
pended in MeOH (1 ml) and CHzNz-Et,0 added dropwise until 
a yellow colour persisted. Evaporation of the solvent followed by 
crystallization yielded methyl-2a,3adihydroxy-lup-20(29)-en- 
28-oate (2; 50 mg) mp 19S-197”, [a],-6.0 (c 1.0) (Found M+ 
486.3703; cak. for C31H5,,04, 486.3709); IR ~_cm-~: 3400, 
1730,880; ‘H NMR: S4.72,4.60 (1H each, m, C=CHz), 3.93 (lH, 
ngw,,, = 22 Hz, 2/3-H), 3.62 (3H, s, MeO), 3.41 (lH, d, J = 3 Hz, 
38-H), 1.66 (3H, s, Me-C=), 0.95-0.83 (5 x t-Me); MS (rel. int.): 
486 (27) CM]‘, 468 (8), 453 (lo), 426 (19), 408 (13), 273 (6), 262 
(53), 236 (20), 223 (38), 203 (54), 189 (lOO), 175 (38). 

Acetylation ofcompound 1. Compound 1 (20 mg) was treated 
with A@-pyridine (1: 1) (5 ml) at 27” for 24 hr and usual work 
up followed by preparative TLC (5% MeOH and CHCI,) 
afforded a white solid which on crystallization gave 2a,3a- 

bis(acetyloxy)-lug20(29)-en-28-oic acid (3; 18 mg), mp 155-156”; 
[a]~ -3.6” (c 1.0). (Found M+ 556.3739; cak. for C H 0 34 II 6, 
556.3764); IR v_ cm-‘: 3500-3100, 1740, 1690, 1235, 880; 

‘HNMR: 65.21 (lH, m, IS’,,2 = 23 Hz, 2j?-H), 4.95 (lH, d, J 

= 3 I-I& 3&H), 4.75,4.63 (each lH, m, C=CHJ, 2.12 (3H, s, AC), 
1.95 (3H, s, AC), 1.69 (3H, s, Me-C=), 1.03-0.86 (5 x t-Me); MS 
m/z (rel. int.): 510 (9) [Ml’, 4% (7), 454 (ll), 436 (34), 223 (19), 
273 (3), 205 (32), 204 (18), 203 (50), 191 (19), 189 (93), 175 (38). 

Preparation of 2,3-seco dial 4. Excess HIO, (35 mg) was stirred 
with THF (2 ml) for 1 hr and the supematant solution was added 
to a soln of 1 (20 mg) in THF (2 ml). The product obtained was 
reduced with NaBH4 (1oOmg). Usual work up followed by 
preparative TLC [(a) 50% EtOAc and toluene (b) 5 % MeOH 
and CHCl,] and crystallization from CHCI,-MeOH yielded 2,3- 
dihydroxy-2,3-seco-lup-20(29)-en-28-oic acid (4; IOmg), mp 
29&29 1 O; IR vmaX cm -‘: 358&3100, 3340, 1685, 880; ‘H NMR: 
S4.72,4.63 (1H each, m, C=CHz), 3.70 (lH, m), 3.50 (lH, m), 3.06 
(2H, brs), 1.69 (3H, s, Me-C=C), 1.034.95 (5 x t-Me). 

Acetylurion of2,3-secodiol4. Compound 4 (10 mg) was treated 
with A@--pyridine (1: 1) (2 ml) for 24 hr at 27”. The usual work 
up followed by crystallization from CHCl,-MeOH yielded 2,3- 
bis(acctyloxy~2,3-seco-lup-2O(29)-en-28-oi acid (5; 9mg), mp 
200-201”, [aID+ lo” (c 0.9) (Found M+ 558.3925; talc. for 
C 34 54 6, H 0 558.3920); IR v_ cm- ‘: 345G3100, 1730, 1690, 
1235; ‘H NMR (100 MHz): 64.74, 4.62 (1H each, m, GCH,), 
4.22 (lH, m), 4.10 (lH, m) [becomes two doublets (J = 11 Hz) 
when irradiated at 1.90],4.04 (lH, d, J = 12 Hz), 3.76 (lH, d, J 

= 12 Hz), 2.10 (3H, s), 2.04 (3H, s), 1.68 (3H, s, Me-C=C), 
1.13-0.94 (5 x t-Me); MS m/z (rel. int.): 558 (4) [Ml’, 512 (lOOA 
498 (ll), 452 (21), 443 (13), 397 (50). 383 (26), 357 (IS), 337 (12), 
328 (29), 297 (5), 287 (lo), 259 (56), 233 (15), 189 (33), 175 (24). 

Preparation of isopropylidene derivative of compound 1. 
Compound 1 (30 mg) was dissolved in dry Me&O (1 ml) then 
dry CuS04 (1 mg) and cont. HzSO., (0.5 ml) were added to the 
soln with stirring. The reaction mixture was stirred at 27” for 
72 hr. Filtering followed by dilution and evaporation of the 
solvent yielded a dark brown substance which on preparative 
TLC (10 % MeOH and CHCI,) gavea white solid. Crystallization 
of this solid from CHCl,-MeOH afforded 2K,3K-iSOprOpylidene 
dioxy-lup20(29)-en-28-oic acid (6; 20 mg) mp 23&231”, [aID 
+33.3” (c 1.0) (Found M+ 512.3885;cak. for &H5z04, 512.38663; 
IR v_ cm -I: 346&3100,1690; ‘H NMR: 64.73,4.63 (1H each, 
m, C=CHz), 4.15 (lH, m, 2-H), 3.69 (lH, d, J = 4 Hz, 3-H), 1.69 
(3H, s, Me-C=C), 1.48 (3H, s), 1.29 (3H, s), 1.06-0.80 (5 x t-Me); 
MS m/z (rel. int.): 512 (4) [Ml’, 497 (27), 437 (12), 408 (12), 205 
(32), 189 (41), 175 (25). 

Partial ace?ylalion of methyl ester 2. Compound 2 (SO mg) was 
treated with AcZO (1 ml) and NaOAc (20 mg) at 27” for 2 hr. 
Usual work up followed by crystallisation from CHCl,-MeOH 
yielded methyl 2a-acetoxy-3a-hydroxy-lup-20(29)-en-28-oate (7); 
48 mg) mp W, [aID - 6.3” (c 1.0) (Found M+ 528.3828; talc. for 
C,,H5zOs,528.3815);IR v-cm-‘: 3480,1735,1720,1240,880; 
‘HNMR:65.23(1H,m,W,,, = 20 Hz,2/?-H),4.71,4.6O(e.ach lH, 
m, C=CHz), 3.66 (3H, s, MeO), 3.49 (lH, d, J = 4 Hz, 3p-H), 2.04 
(3H, s, MeO), 1.66 (3H,s, Me-C=), 1.0&0.90 (5 x t-Me); MSm/z 
(rel. int.): 528 (3) [Ml+, 468 (18), 453 (24), 408 (21), 273 (7), 262 
(47), 203 (87), 189 (lOO), 175 (41). 

Oxidation of compound 7. Compound 7 (48 mg) was treated 
with CrO, (60 mg) in pyridine (2 ml) for 5 hr. Usual work up 
followed by preparative TLC (2% MeOH and CHCI,) and 
crystallization from CHCl,-MeOH yielded colourless needles of 
methyl 2cf-acetoxy-3-oxolup-20(29)-en-28-oate (8; 40 mg) mp 
209-210”, [aID+ 14.1” (c 1.0) (Found M+ 526.3674; talc. for 
C33HS005, 526.3658); IR v-cm-‘: 1745,1725,880; ‘H NMR: 
S5.58 (lH, dd, J,_, = 14Hz, J._, = 6 Hz), 4.72, 4.63 (1H each, 
m, C=CHz), 3.69 (3H, s, MeO), 2.12 (3H, s, AC), 1.69 (2H, s, 
Me-C==C), 1.20.92 (5 x t-Me); MS m/z (rel. int.): 526 (5) CM]‘, 
511 (2), 466 (19), 263 (7), 219 (6), 203 (53), 189 (lOO), 175 (45). 

Deaceroxylation of keto-lupene 8. Compound 8 (40 mg) was 
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refluxed with Zn (100 mg) in HOAc (5 ml) for 12 hr. Filtration, 
followed by dilution and extraction with Et,0 yielded a white 
solid which on preparative TLC and crystallization from 
CHCls-MeOH gave methyl-3-oxolup20(29)-en-28-oate (9; 
lSmg), mp 258-259”, [a]~ +31”; IRv-cm-r: 344&3100,1705, 
1690,880; ‘H NMR: 64.69,4.55 (1H each, m, C=CHs), 3.63 (3H, 
s, l&G), 1.66 (3H, s, Me-C=), 1.04-0.92 (5 x t-Me) and com- 
pound 8 (19mg), mp 209-210”. 
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