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Abstract:: Lateriflorone (1), a cytotoxic natural product with an unprecedented spiroxalactone skeleton
isolated from Garcinia lateriflora, has been characterized by NMR and X-ray crystallography studies as
6,21-bis(3-methylbut-2-enyl)-19-hydroxy-2,2,23,23-tetramethyl-13,15,22-trioxaspiro{6,7-dihydro-2H-

chromene-7 4 tetracyclo[7.4.1.0%7 02! jtetradecane]- 17-ene-5,8, 16, 20-tetraone.
© 1998 Elsevier Science Ltd. All rights reserved.

In continuation of our studies on bioactive secondary metabolites of the South-east Asian plants, 16 we
have examined the species Garcinia lateriflora Bl. (Guttiferae) collected from Indonesia and present herein the
isolation and structural elucidation of a novel bioactive namral product, with an unprecedented
trioxatetracyclo[7 4.1.027.0211]tetradecane system, by a study of its spectral data and single crystal X-ray
analysis.

Silica gel chromatography of the hexane extract of the stem bark of Garcinia laterifiora BL (Guttiferae)
fumnished lateriflorone (1) (0.002%), which was active against the P388 cancer cell line with EDsg value of 5.4
pg/ml. Lateriflorone (1), light yellow needles had the molecular formula of C33H3gQ% [/% calc. 578.2516; found
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(HR EIMS) 578.2535). 7 The IR [Vinax el (KB1)] spectrum exhibited absorption bands, 3432 (OH), 1739

(o B-unsaturated lactone), 1706 (C=0), 1688 (C=0), 1638 (C=0).

Table 1. THNMR, 13C NMR, HMBC and NOESY data for 1 (1H: 500 MHz and 13C: 125 MHz in CDCl¥¢

No.b Bce Id HMBC NOESY
Hw0C) (cross peaks)

1 782

2 2025

3 843

5 831

6 487 de 190d (9.6 1,3,7,10,17 H-17,Hb-10

7 859

8 1244

9 1422 d 729s 2,7,18

10 350t Ha 198 d (128) Ha 1,5,6,7,9 Ha:H-16Hb-10
Hb: 1.80dd (12.8,9.6) Hb: 1,2,5,6,9

11 28.1 Ha: 244 dd(146,7.1) Hab:2,3,7,12,13 Hb: H-15,Ha-11
Hb:281 m

12 1156 d 468tm(7.1) 11,14,15 H-14,Ha-11

13 1366

14 257q 1.583H,s 12,13,15

15 179 q 1493H,s 12,13,14

16 283 q 1113H,s 56,17

17 298 g 1183H,s 56,16

18 1576

I 1889

yA 573d 321dd(84,32) 1,3.,6"7

3 1012

Ty 1864

5 1508

6 1229

17 1153d 650d(10.1) 15,3 H-2”

2 1334 d 578d(10.1) 6,375 H-1",H4”

3 812

4’ 217 q 1463H,s 27,35

5 290q 1.573H,s 2348

6’ 2151t Ha:285m Hab: 1,2, 7,8
Hb:258m

7 1215d 532tm(72) 6,9, 107 H-107

8 1339

9’ 178 q 1.683H,s 7,87, 107

10 258q 1.703H,s 7,8°,9”

OH 368s

4 All assignments were confirmed by HMQC, HMBC and NOESY spectral data.
&The compound is nurmbered for convenience; for systematic name, see Abstract

64 Chermical shifts (8) in ppm from TMS,
€ Mutiplicity was determined from DEPT spectrum, The others which were not indicated were s carbons.
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The 1H, 13C NMR and DEPT spectra (Table 1) of 1 indicated the presence of 8 methyls, 3 methylenes, 2
methines, 5 olefinic protons and 15 quatemary carbons. The HMQC and HMBC spectra (Table 1) revealed that
the strucre of 1 oconsisted of two pats. Pat I was deduced to be a prenylated
dimethylpyranodihydrobenzoquinone nucleus. The prenyl group attached to C-2' since H-6" showed correlations
with C-1' and C-2' and the dimethylpyran was fused to the dihydrobenzoquinone nucleus at C-5/C-6' as H-1"
exhibited HMBC correlations with C-1'and C-5'.

Part 11 of the structure was more difficult to establish unambiguously from the spectral data. 1H-1H
COSY, HMBC and NOESY spectra showed the presence of a prenyl group, a gem-dimethyl-C(sy-methine-
methylene group and an isolated olefinic proton. H-coupled connectivities could be observed to the following
quatermnary oxygenated carbons in part I, C-1, 3, 5, 7, and 18, which were suggestive of a bicyclic or tricyclic
system, but these still precluded the connectivity of parts I and II of the molecule. Suitable crystals were obtained
for an X-ray crystallographic study (Figure 1) and the structure of lateriflorone was determined as 1, which is
compatible with the 1H, 13C NMR, HMBC and NOESY data assigned in Table 1.

Figure 1. X-ray structure of 1

The biosynthetic origin of the unusual spiroxalactone structure of lateriflorone is intriguing. The
prenylpyranodihydroquinone  moiety (part I) ocould be regarded as related to prenylquinone8
helinudichromenequinone,? and the prenylated dihydroquinone part of a coumarin isolated by Corey and Wu.10
Tris possible that the biosynthesis of this moiety and the 4-oxatricyclo[4.3.1.03.7}decane ring system (part If) could
originate from a common shikimate pathway through gallic and shikimic acids, each with incorporation of two
mevalonate-derived prenyl units via appropriate cyclizations, oxidation and dehydration steps to fumish two
infermediates 2 and 3. The 7-keto group of 2 could react with the 7-hydroxyl of 3 to form a hemiketal with

subsequent lactonization of the carboxylic acid to yield the novel spiroxalactone 1 (Scheme 1). However, as the
moiety (part II) is similar to that present in the complex prenylated xanthonoid, gaudichaudione H, recently
isolated from Garcinia gaudichaudii Bl., we cannot exclude the possibility of its being derived from the cleavage
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of such a complex xanthonoid. The possibility that 1 could be an artefact formed by the reaction of the two
moieties can be ruled out as the isolation conditions were very mild and, as far as we are aware, caged alicyclic
compounds with structures of the type 3 have not been isolated as natural products.

Adcknowledgement: The research work was supported by the National University of Singapore (NUS). SGC
thanks NUS for a research scholarship.

Shikimate route

Scheme 1. A proposed biogenetic pathway to 1
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