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Abstract: Leaves of the Malaysian medicinal plant Garcinia gaudichaudii yielded novel
and cytotoxic gaudichaudiones A-D which are pentacyclic tetra-isoprenylated xanthonoids.
These compounds which exhibited significant cytotoxicity to several cancer cell lines, had
their structures determined by detailed spectral analysis. © 1998 Elsevier Scicnce Ltd. All
rights reserved.

Garcinia gaudichaudii Planch. et Triana is indigenous to Indo China, Malay Peninsula and
Borneo and the juice from the plant's leaves is used by the natives to rub on cuts and minor wounds.'
In continuation of our phytochemical studies, we have examined the chloroform extract of the leaves
and succeeded, by bioassay directed fractionation, in isolating four novel constituents, gaudichaudiones
A-D(1-4), which showed 31gn1ﬂcant cytotoxic potency. The UV, IR, MS and NMR spectral data were
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und 1 was obtained asaye oil ¢ following sp w.lstics: o] -571.7°
(c=0.12, CHCI »; IR (KBr) (v 3350, 1733, 1687, 1650 cm™; UV (EtOH) (A___ 356 nm); HREIMS
[M*"], 546.2626, calcd. for C33H380 546.2618; 'H and PC NMR Tables 1 and 2. The NMR, 'H-'H
COSY, NOESY and HMQC spectra of 1 revealed the presence of two phenolic hydroxy groups (5,
12.80 (s, C1-OH), 6.57 (s, C2-OH)], one aldehyde group [6H 9.23 (s, H1-24)}, and four proton-coupled
systems involving isoprenyi groups. There were two 3-methylbut-2-en-i-yl groups [6,, 3.33 (m, H,-11),
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J.2L(UM, /.1 and i.24,0-14), 1.6 5, TLm15 ) 1,70 (5, K710, 5.0 UL, X1,710), D12 (UL B.0 il 1.2, 13

17), 1.77 (s, H;-19), and 1.71 (s, H,-20], one 3- formylbut -2-en-1-yl group [6 2.68 (m,H _-21),6.38(tq,
7.1 and 1.3, H 22),9.23 (s, H- 24) and 1.31 (brs, H,-25)], and dfOU[’thlSODI’Cny] group ‘which formed
a CH-CH,-CH-CH=C system [8, 2.55 (d, 9.5, H- -27), 2.36 (dd, 4.6 and 13.4, H-26), 1.41 (dd, 9.5 and
13.4, H-26), 3.53 (dd, 4.6 and 7.1, H-7), and 7.57 (d, 7.1, H-8). In the HMBC spectrum of 1, the
correlations of the chelated (C1-OH) and unchelated (C3-OH) hydroxy protons, the protons at C-11 and
C-16 with the coresponding carbons indicated that one part of the molecule was a phloroglucinol-type

neatntio th nd two meta-linked isonrenv] ercuns. The deshielded gsional a 3
diuliiatic 11115 wuu tWU ll_yul\ll\j culu LYWV /i~ 11 LIACU 1SUP Tiiyl plUUPS. 1Lv UUSIHUIULU Sigiidl uu, VH

12.80 (s, C1-OH) suggested that a carbonyl group was peri to the hydroxy group. These observations

provided the partial structure of 1 which resemblcs lhat of gartanin.” The correlations of the methine
proton (8, 2.55, H-27) to C-5, C-7, C-8a and C-10a, and of the methylene protons (6, 1.41 and 2.36,
H,-26 to C 6, C-7, C-8, and C-10a confirmed that another part of the structure of 1 contamed a rare
trlcyclo—4 -oxa[4.3.1.0*"]decane system.’ The mcthylcnc proton (OH 2.68, H -21) of the 3- Iormymu(«
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expected for a Z configuration)]. The chemical shifts of C-28 and C-5 which appeared at §83.9 and 83.3
respectively revealed that there was an ether linkage was between these two carbons, neither of which
was linked with C-4a, otherwise they should appear at about 90 ppm, e.g. C-10a. Furthermore, if the O-

linkage at C-5 and C-28 were hydroxy groups, their! 3C NMR chemical shifts (C-5 and C- -28) should be
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Diagnostic 3J Correlations in the
HMBC Spectrum of 1 4

The other isomeric compounds 2, 3 and 4 wcre related oxygenated derivatives of 1 because their

HREIMS, [M*] mv/z 562.2558, 562.2566 and 562.2568, respectively, indicated they had the same
molecular formula, C, H, O, (Table 3). A comparison of the 'H and 13C NMR spectra of 2 and 3 with those

8
£ 1 1ad that th nl
of 1 revealed that me 0 nly differences were in the C-2 and C-4 substitutions respectively. In 2 the 2-

hvdrnxv 3. mf‘thvl 3-buteny yl group was located at C-2, whilst in 3 it was at C-4. Compound 4 differed
from 1 onlv in thc cyclised substltuems at C-2 and C-3. In the HMBC spectrum of 4, the correlations from
the methylene protons (6 3.13 and 3.02, H.-11) to C-1, C-2 and C-3, and the methine protons (8,,4.96,
H-12)to C-2 and C-3 mdlcatcd that a hydroxyxsopropyldxhydrofuran substituent® was fused lmearly to
the xanthonoid (C-2 and C-3). The structures of gaudichaudiones B, C and D were thus detcrmincd as
2,3 and 4.

Renrecantative l:‘h Ma_-R1 la/ml Yof com

Representative ED_s (0.4 - 8 ug/mL) of compounds 1 and 2 to a num f cancer cell lines are
given in Tablc 4 and are mdlcatwe of moderate to good ¢ ytotoxic activities.

Complex caged xanthanoids such as 1 - 4 as found from the present Garcinia plant may now be
considered as a useful phytochemical characteristic of a selected group of plants from this genus, ¢.g.
Garcinia morella, G. hanburyi and G. forbesii all provide various isoprenylated xanthonoids” result-
ing from a mixed shikimate and isoprenoid biosynthetic origin.”**
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Table 1. **C NMR Chemical Shifts for Compounds 1 - 4 (in CDCI,)
C# 2 3 4 C# 1 2 3 4
11605 1609 1615 15738 15 258 18.5 2538 25.6
2 1079 1069 1109  106.1 16 221 223 29.1 223
3 163.7 165.4 165.1 168.4 17 1216 122.2 78.4 121.5
4 106.3 108.4 104.3 103.7 18 1344 132.5 146.1 132.6
4a 1558 156.4 156.0 158.1 19 18.0 18.1 1133 18.0
5 833 83.7 832 833 20 25.7 25.7 17.0 25.7
6 203.1 2034 203.1 203.2 21 28.9 29.1 29.0 289
7 46.9 46.9 46.9 46.9 22 146.6 146.9 146.3 146.6
8 135.7 1354 135.6 135.5 23 1402 139.9 140.4 140.2
8a 1334 133.8 1334 133.6 24 194.5 194.8 194.4 194.5
2 1800 178.8 178.8 179.3 25 8.6 8.7 8.7 8.7
9a 1008 100.4 100.6 101.2 26 253 25.1 253 25.2
10a 906 90.5 90.8 90.9 27 489 49.1 49.1 49.1
11 21.2 284 21.5 26.7 28 83.9 84.0 83.8 84.0
12 1212 77.5 122.1 91.9 29 29.1 28.8 28.7 29.0
13 1357 1466 1325 719 30 299 29.9 30.8 302
14 17.9 110.5 17.9 239
Table 2. "H NMR Data of Compounds 1 -4 (in CDCl,)
C# 1 2 3 4
7 3.53(1H, dd, 4.6, 7.1)‘ 3.52(1H, dd, 4.7, 6.8) 3.52(1H, dd, 4.7, 6.9) 3.52(1H, dd, 4.6, 6.8)
8 757(IH,d,7.1) 7.55(1H, d, 6.8) 7.57 (1H, d, 6.9) 7.56 (1H, d, 6.8)
1 333(2H, m) 2.66(1H, dd, 9.2, 15.0) 3.32 (ZH, m) 3.02 (i1, dd, 7.8, 15.4)
3.11(1H,dd, 1.5, 15.0) 3.13(iH, dd, 8.5, 15.4)
12 522(H,tm,7.1,1.2) 428 (1H, m) 5.22 (1H, tm, 7.0) 496 (1H, dd, 7.8, 9.5
14 182 (3H,s) 4.88 (1H, br 5)
5.04 (1H, brs) 1.78 (3H, s) 1.19 (3H, s)
15 1.77(3H,s) 1.85(3H, s) 1.70 (3H, s) 1.32 (3H, s)
16 333(2H, m) 3.24 (1H,dd, 5.4,14.8) 2.77 (1H, dd, 10.3, 14.9) 3.24 (2H, 4, 9.1)
3.37(1H,dd, 7.6, 14.8) 3.07(1H, dd, 1.8, 6.9)
17 5.12(iH,tm, 6.6,1.2) 5.16(1H,m) 432 (1H, m) 5.15 (1H, m)
19 1.77(3H,s) 1.74 (3H, s) 491 (1H, brs) 172 (3H, 5)
4.89 (1H, br s)
20 1.71(3H,s) 1.66 (3H, s) 1.86 (3H, s) 1.66 (3H, s)
21 2.68(2H, m) 257 (1H,dd, 7.8,16.2) 2.62(2H,d,7.0) 2.64 (1H, dd, 6.8, 16.8)
2.76 (1H, dd, 6.7, 16.2) 2.73 (1H, dd, 7.6, 16.8)
22 638(iH,tq,7.1,1.3) 6.45(iH, m) 6.37 (1H, tim, 7.0) 6.35 (iH, m)
24  9.23 (1H, s) 9.15 (1H, s) 9.23 (1H, s) 9.22 (1H, s)
25 1.31(3H, brs) 1.26 (311, 5) 132 (3H, 5) 132 (3H, 5)

26 1.41(1H,dd,9.5,13.4) 143(1H,dd, 9.4,13.5) 140(1H,dd, 9.5,13.2) 1.41(1H,dd 9.5, 13.4)
2.36 (1H,dd, 4.6, 13.4) 235(1H,dd,4.7,13.5) 2.33(1H,dd, 4.7,13.2) 236(1H,dd, 4.6,13.4)

27 255(1H,d,9.5) 2.59 (1H, d, 9.4) 2.51(1H, d, 9.5) 2.56 (1H,d, 9.4)

29 1.32(3H, s) 1.31 (3H, s) 1.28 (3H, s) 1.32 (3H, s)

30 i.7i (3H,s) 1.74 (3H, s) 1.61 (3H, s) 1.72 (3H, s)

OH C1-OH:12.80 C1-OH: 12.83 C1-OH: 12,78 C1-OH: 12.56
C3-OH: 6.57

* Chemical shifts in ppm and in parenthesis (no. of protons, multiplicity, coupling constants in Hz)
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Table 3. Summary of Selected Spectral Data of Compounds 1 - 4

1 2 3 4
HREIMS 546.2626 562.2558 562.2566 562.2568
AT Dawsmaala M N Falll & e FalER & B oY EY
ViUl 'Uliiiuia L33l 138U7 L31n38u8 \‘331138\)8 L33n38U8
(caled) (546.2618) (562.2567) (562.2567) (562.2567)
UV in EtOH 338 sh (4.23) 334 sh (4.16) 338 sh (4.11) 336 sh (4.04)
?\.m“ nm (log £) 356 (4.28) 356 (4.25) 356 (4.17) 358 (4.12)
IR (KBr)v__cm’'  3454,1733 3447, 1745 3450,1745 3474, 1741
1687, 1650 1691, 1640 1691, 1625 1690, 1663
[a,D S517.7° -446.2° -438.5° -3358°
c=0.120, CHCI3 ¢ = 0.676, CHCI3 ¢ =0.203, CHCI,Y ¢ =0.522, CHCI
Table 4. Cytotoxicity Data for compounds 1 and 2
Compound  P388 WEH164 MOLT4 HePG?2 LL/2
1 0.42 2.85 1.30 8.0 0.50
2 0.51 0.42 0.38 i 3.5

P388 = mouse leukemia, WEHI1640 = mouse fibrosarcoma, THP-1 = human monocytic leukemia, MOLT4 = lymphob-
lastic leukemia, human, HePG2 = human hepatocellular carcinoma, I.1./2 = mouse Lewis lung carcinoma
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