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Abstract-Investlgatlon of the stem bark, wood and/or fruit of nine Asian Dlospyros spp (Ebenaceae) has revealed a 
range of trlterpenes and naphthoqumones typical of the genus In addition to lupeol, betuhn and betuhmc acid, which 
were present m all samples, seven other tnterpenes were isolated and ldentdied Six of the nine species also yielded 
naphthoqumones In two species these were based on 2-methyljuglone (plumbagm) and m the other four on 7- 
methylJ@one 

INTRODUCTION 

In a recent paper [l] we reported the occurrence of a 
number of naphthoqumones, naphthoqumone dlmers 
and triterpenes m the stem barks and/or woods of 
seventeen African species of Dtospyros L (Ebenaceae) We 
now report the results of an mvestlgatlon of the stem 
barks, woods and, m one case, fruits, of mne Dlospyros 
species of Asian ongm, eight from Malaysia and one (D 
lotus) from China 

RESULTS AND DISCUSSION 

All compounds isolated from or detected m the 
Dlospyros samples examined are listed m Table 1 As m 
the previous study three tnterpenes, lupeol, betulm and 
betuhmc acid were detected 111 all plant parts investigated 
[l] Seven further triterpenes were ldentlfied from three of 
the species mvestlgated The olean-14-ene detlvatlves 
taraxerol(1) and taraxerone (2) were Isolated from D lotus 
and characterized by direct comparison with authentic 
materlal Both are relatively common m the genus and 1 
has previously been reported from D lotus [2] Taraxeryl 
acetate (3) was obtained from two other species, D 
malngayl and D smngaporensu, and Its identity confirmed 
by conversion to 1 Acetyl oleanohc acid (4), an olean-12- 
ene, was also isolated from D lotus and ldentdied by direct 
comparison with authentic material Whilst the cor- 
responding alcohols are both relatively common m the 
genus neither 3 nor 4 appears to have been noted 
previously 

The remaining three trlterpenes were of the urs-1Zene 
series differing m the level of oxldatlon of the C-17 methyl 
and thus giving a senes comparable to lupe.01, betuhn and 
betuhruc acid a-Amyrm (5) and ursohc acid (7), from D 
mazngayl and D lotus respectively, have been recorded 
prevtously from Dzospyros and ldenttty was confirmed by 
direct comparison wth authentic matenal The 17-hydro- 

t Author to whom communications should be addressed 

xymethyl derivative, uvaol (6), which had not previously 
been found m the genus, was isolated from both D 
maznguyl and D lotus The ‘H NMR and EIMS complied 
with the structure 6 which was confirmed by partial 
synthesis of 6 from 3@cetyl methyl ursolate (8) by 
hthmm ahnnmmm hydnde reduction 

Naphthoqumones were found m SIX of the nme species 
In both D suxmang and D walhchl the naphthoqum- 
ones found were plumbagm (9), its reduced form ISO- 
shmanolone (10) and the 6-6’ dlmer elhptmone (11) 
Compound 9 was ldentlfied by direct comparison and 10 
and 11 on the basis of the close agreement of spectra1 data 
to those already published It was notable that for both 
species 9 and 10 occurred m stem bark and wood whereas 
11 was resttlcted to the bark. In the other naphtho- 
qumone producmg taxa compounds were based on 7- 
methylJuglone (12) which was itself found in D rsmullr and 
D sumatrana Shmanolone (13), a reduced form of 12 was 
obtamed from D malngayr together with the common 6-8 
dlmer lsodlospyrm (14), the latter also being found m D 
lotus D ~rnulb yielded two somewhat rarer duners, the 2- 
3’ linked rotundlqumone (15) and the 3-8’ hnked neodm- 
spyrm (16) as well as a novel coumarmylnaphthoqumone, 
lsmalhn (17) [3] Both 12 and 14 were ldentlfied by direct 
comparison with authentic matetlal and 13,15 and 16 on 
the basis of close agreement Hnth literature data Neither 
the dlmer dlosmdlgo-A, reported from D mulngayr and D 
sumatrana [4], nor the numerous dimers reported from D 
lotus [S], were detected 

The secondary metabohtes produced by these mne 
species show considerable overlap Hnth those recorded in 
the African taxa [l] In both groups lupeol, betuhn and 
betulmlc acid occur throughout but, due mamly to D 
lotus and D mamngayl, the diversity of triterpenes appears 
to be greater among the Asian group There also appears 
to be greater diversity among the naphthoqumones 
produced by Asmn species, mne compounds from nme 
taxa m compson with eight from the seventeen African 
taxa The close correspondence between the two geograp 
hlc groups IS further illustrated by the presence of ismalhn 
(17) m D rsmarlr and the correspondmg plumbagm adduct 
canahculatm m the African D canahculata [l] 
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EXPERIMENTAL 

Plant matertal Plant samples were collected in 1980 and 1981 
and were sun dried or oven dned below 60” Detads of sources are 
@ven m Table 1 

General tsoiatton and purtjicatton methods Powdered samples 
were extracted m a Soxhlet with petrol (bp 4&60”), then CHCI, 
and, finally, MeOH Extracts were coned under red pres and 
exammed by TLC (s~hca gel) Compounds were generally seg 
arated by CC over sdlca gel elutmg with either petrol or CHCI, 
followed by either of those solvents contammg mcreasmg 
amounts of EtOAc Further purdicatlon of fractions from the 
column was achieved by prep TLC usmg the same matenals as 
for CC Where naphthoqumones were present all operations 
were performed m subdued hght and the columns wrapped m 
alummlum fad 

Isolatron and tdenttficatton of utdtvtdual substances compounds 
from D 1sma111 Concn of the petrol extract of the wood (272g) 
followed by CC elutmg with CHCI, gave 12 (14mg), lupeol 
(30mg), 15 (2mg), 16 (3mg), betuhn (4mg) and betuhmc acid 
(10mg) Concn of the CHCls extract gave 17 (145g) and prep 
TLC of the supernatant gave further 17 (35 mg), 15 (6mg) and 16 
(7 mg) Slmdar treatment of the CHC& extract of the fruits (40g) 
gave 12 (15mg), 15 (18mg) and 16 (14mg) 

744ethybuglone (12) Orange needles from petrol (bp 4(Mo”), 
mp 124-125” (ht [6] 124-125”), Ident& wnh authentic sample 
(UV, IR, ‘H NMR, mmp) 

Rotundtqutnone (15) Red needles from CHCl, subhmmg at 
235” with decomp at 320” Found [Ml+ 3740783, C22H,406 
reqtures 374 0790 uv A$~H nm 254, 272 sh, 435, (+ NaOH) 
285,550 ‘H NMR (CD& 90 MHz) 6 2 46 (6H, s, Me-7, Me-7’), 
699(1H,s,H-2’),702(1H,s,H-3),713(2H,brs,H-6,H-6’),750 
(2H, br s, H-8, H-8’), 11 71 (lH,s, OH-S), 1181 (lH,s, OH-5bm 
agreement with ht [7] EIMS m/z (rel mt) 374 (lOO), 357 (17), 
317 (lo), 187 (S), 134 (9), 106 (22) 

Neodtospyrrn (16) Red needles from CHCI,, decomp 
205210” Found [Ml+ 374 0776, C&H1.+06 requires 3740790 
UVIztH nm 250 sh, 290, 350 sh, 428, ( +NaOH) 290, 530 
‘H NMR (CDQ, 90 MHz) 6 2 30 (3H, s, Me-7’), 2 47 (3H, s, Me- 
7), 6 62 (lH, s, H-2), 6 79,6 93 (2H, ABq, J = lOHz, H-2’, H-3’), 
712(1H,brs,H-6),727(1H,s,H-6’),753(1H,brs,H-8),1175 
(lH, s, OH-5), 12 28 (lH, s, OH-5’~m agreement with [7] 
EIMS m/z (rel mt) 374 (lOO), 331 (8), 187 (7), 134 (6), 106 (24) 

Ismallm (17) See. ref [3] 
Compounds from D lotus Petrol and CHC13 extracts of the 

wood (240 g) were cone and subjected to prep TLC elutmg with 
CHCI, to give 14 (20mg) and a mixture of trlterpenes Prep TLC 
of the trnerpenes elutmg wnh toluene_EtOAc-HOAc (48 1 1) 
gave 6 (25 mg) Prep TLC of the cone petrol extract of the bark 
(400g) gave, on elutlon with petrol contammg mcreasmg EtOAc, 

\ d@ RI 

R 

5 R =OH,R,=Me 

6 R=OH,R,=CH,OH 
7 R=OH,R,=COOH 
8 R=OAc,R,=COOMe 

14 (34mg), 1 (15mg), 4 (10mg) and 7 (13mg) Repeated prep 
TLC of mixed fractions elutmg with toluene-EtOAc-HOAc gave 
14 (16mg), 2 (5mg), 1 (25mg) and 4 (Smg) 

lsodtospyrzn (14) Orange needles from CHCI,, mp 228-231” 
(ht [5] 229-230”), ldentlcal with authentic sample (UV, IR, 
‘H NMR, mmp) 

Taraxerol(1) Needles from MeOH, mp 280-282” (ht [8] 285’), 
[a#,” + 3” (c 0 01, CHCl,) (ht [2] + 3”) Found CM]+ 426 3855, 
C,,H,,O requires 426 3861, IR, ‘H NMR, TLC Ident& with 
authentic sample 

Taraxerone (2) Plates from MeOHCHCl,, mp 24&245” (ht 
[9] 245”), [a]g + 10” (c 0 05, CHCI,) (ht [8] + 12”) Found 
CM]’ 424 3712, CJOH4s0 requires 424 3705, IR, ‘H NMR, TLC 
ldentlcal with authentic sample 

Uvnol (6) Identlcal with material from D matngayt (see 
below) 

Acetyl oleanohc actd (4) Needles from MeOH, mp 265-267 
(ht [lo] 265-267”), [a]g + 69” (c 0 01, CHCl,) (ht [lo] + 60”) 
Found CM]’ 498 3700, Ca2HS,,0, requires 498 3709 ‘H NMR 
(CDCI,, 90 MHz) 6 0 77,O 86,0 87,O 88,0 97,108 (6 x Me), 2 02 
(3H,s,Ac),449(1H,dd,J=8Hz,4Hz,H-3),522(1H,m,H-12) 
TLC ldentlcal with authentic material 

R,&$R &$ 
0 

9 R =Me,R,=H 
II (S)-(9) ltnked 6-6’ 
12 R=H,R,=Me 

IO R = Me,R,= H 
13 R= H,R, =Me 

14 (12)-(12) hnked 6-8’ 
I5 (12)- (12) linked 2-3’ 
I6 (12)-(I21 hnked 3-8’ 
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Ursohc acid (7) Needles from MeOH, mp 285-290” (lit [ 1 l] 
286-291”), [cc]~ + 60” (c 0 02, C,H,N) (ht [l l] + 66”) Found 
[M]’ 4563599, Cs0H4s03 requires 4563603 Identity con- 
firmed by direct comparison with authentic sample (IR, 
‘HNMR, TLC) and by synthesis of acetyl derivative of 7, mp 
270-272” from MeOH (lit [2] 275”) 

Compounds from D mamgayl The combined petrol and 
CHCI, extracts of the bark (100 g) were coned and SubJected to CC 
elutmg with CHC& and then CHCI, + MeOH to give lupeol 
(17mg), 3 (3mg), 5 (6mg), 6 (9Omg), 14 (12mg), betuhn (SOmg) 
and betuhmc acid (80mg) Simdar treatment of the wood (207 g) 
gave lupeol (2mg), 6 (5 mg), 14 (3 mg), betuhn (lOmg), betuhmc 
acid (15 mg) and 13 (5 mg) 

Taraxeryl acetate (3) Needles from MeOH, mp 301-302” (ht 
[12] 303-304”), [a]$‘+ 10” (c 0 31, CHCI,) Found [M]’ 
468 3990, C,,HszOz requires 468 3967 IRvE cm-’ 2910, 
1720, 1635 ‘H NMR (CDC13, 90 MHz) 6 2 02 (3H, s, AC), 4 48 
(lH, dd, J = 8 Hz, 4 Hz, H-3or), 5 53 (lH, dd, .J = 8 Hz, 4 Hz, H- 
14) Acid hydrolysis ylelded taraxerol (l), ldentlcal m all respects 
with authentic material 

a-Amyrm (5) Needles from MeOH, mp 183-184” (lit [13] 
186185”), [u];’ + 80” (c 0 35, CHC&) (lit [13] + SO”) Found 
[Ml+ 426 3848, CooHsoO requires 426 3861 Identical with an 
authentic sample (IR, ‘H NMR, mmp, TLC) 

Uvaol (6) Needles from MeOH, mp 224-225” (ht [13] 
222-224”), [a]: + 72” (c 0 11, CHC&) (ht [13] + 72”) Found 
[M]’ 4423800, C30HS002 reqlures 4423810 IRvEcm-’ 
3460,2920,1480, ‘H NMR (CD&, 90 MHz) 6 3 24 (lH, dd, J 
= 9Hz, 7Hz, H-3a), 3 19,3 53 (2H, ABq, J = 13Hz, CH,OH), 
5 18 (lH, dd, J = 5 Hz, 4 Hz, H-12) A sample of acetyl methyl 
ursolate (8, 1OOmg) m dry Et,0 was refluxed with LIAIH4 
(30 mg) for 1 hr Normal work up gave a product (62 mg) identical 
m all respects to 6 

Shmanolone (13) Needles from petrol (bpw), mp 108” (ht 
[2] ll&lll”) Found [M]’ 1920760, CllH1203 requires 
1920786 UVIsHnm 268, 333 IRvEcn-’ 3560, 2920, 
1635 ‘H NMR (CDCI,, 90 MHz) 6 195-2 30 (2H, m, CH,-2), 
231 (3H, s, Me-7), 2 7&300 (2H, m, CHz-3), 440 (lH, dd, J 
= 9 Hz, 6 Hz, H-l), 6 59, 6 66 (2H, ABq, J = 2 Hz, H-6, H-8), 
12 37 (lH, s, OH-5) EIMS m/z (rel mt ) 192 (lo), 170 (80), 148 
(76) 

Compounds from D slamang Combined petrol and CHCI, 
extracts of the bark (329g) were subjected to CC and eluted with 
CHCI, and then CHC& with EtOAc to give 9 (440mg) followed 
by a mixture Prep TLC of the mixture with CHClo gave more 9 
(30mg), 11 (150mg) and lupeol (56mg) Prep TLC of later 
fractions from the column gave 10 (9mg), betuhn (17 mg) and 
betuhmc acid (7 mg) 

Plumbagm (9) Yellow needles from petrol (bp 4(X0”), mp 73 
(ht [S] 75”) Identical m all respects (UV, IR, mmp, ‘HNMR, 
13C NMR) with authentic sample 

Hhptmone (11) Orange needles from CHCI,, subhmmg 
30&310” wlthmp > 330” (lit [14] 310”) Found [Ml+ 374 0743, 
Cz2H1406 reqmres 374 0790 UVIEHnm 263, 442, 
(+NaOH) 263,544,574 IR v=cn-l 2910,2850,1662,1641 

‘H NMR (CDCl,, 90 MHz) 6 2 23 (6H, d, J = 2 Hz, Me-2, Me- 
2’), 6 85 (2H, 4, J = 2 Hz, H-3, H-3’), 7 73 (4H, br s, H-7, H-7’, H-8, 
H-8’) 12 48 (2H, s, OH-5, OH-S) EIMS m/z (rel mt ) 374 (53), 
357 (7), 331 (5), 278 (6) 

Isoshznanolone (10) Needles from petrol (bp 4060”), mp 165” 
(decomp) (ht [S] 160” decomp) UV1zHnm 261, 334 
IRvEcm-’ 2920, 2845, 1642, 1623 ‘HNMR (CD& 
90 MHz) 6 1 16 (3H, d, J = 6 Hz, Me-2), 2 20-3 20 (ZH, m, CHz- 
3), 2 44 (lH,m, H-2), 4 75 (lH, d,J = 3 Hz, H-l), 6 94 (2H, m, H-6, 
H-8), 7 49 (lH, dd, J = lOHz, lOHz, H-7), 12 41 (lH, s, OH-5) 
Compound 10 (5 mg) dissolved m CHCIJ (2 ml) and CsHsN 
(1 ml) was treated with CrOJ and stirred for 24 hr The reaction 
mixture was diluted with Hz0 and extracted mto Et,0 to give an 
oxidation product ldentlcal m all respects to 9 
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