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Abstract-The root bark of Calophyllum thwaitesii has been shown to contain two new xanthonesz 6,8dihydcoxy-23 
dimethyl-7(3-methylbut-2cnyl~~SH-p~~(3~-a~~en-~ne (calothwaiteaixanthone) and 1.3.7~trihydroxy- 
2,8di(3-methylbut-2-enyl)xanthone (bdeoxy-y-mangostin). Thw-aiteaixanthone has also been isolated from the root 
bark extracts of C. tlnvaitesii. The root bark extracts of C. colobo var. calobo and C. bractcurum contained 
calabaxanthone and calocalabaxanthone. Trapexifolixanthone has also been isolated from C. calobo var. cula6a 

INTEODUCllON 

The investigation of the bark and timber extracts of 
Calophyllum bractetatum Thw., C. daba var. calaba L and 
C. thwaitesii Planch and Triana were previously reported. 
The timber was shown lo contain mainly oxygenated 
xanthones [ 11. whereas the bark had prenylated xanthones 
[I] and acids [2]. We now report the characterization of 
two more new xanthones named calothwaitesixanthone 
(1) and ddeoxy-pmangostin (2) from the root outer bark 
of C. thwuitesii. The root outer bark extracts of C. cob 
var. calaba and C. bructeatum contained the hitherto 
reported but rare xanthones. 

RESULTS AND DJSCUSJON 

Calothwaitesixanthone (1) is a new xanthonc (M, 
378.1472: CISHIIOs) and was isolated from the root 
outer bark of C. thwuitesii. The UV and IR spectra showed 
the natural product to be a xanthone. The UV spectrum of 
the hydrogenated xanthone was very similar to that of 
tetrahydrocalabaxanthone and tetrahydrothwaitesixan- 
thonc indicating the presence of a 1.3.7~trioxygenated 
xanthonc moiety [ 11. The ‘H NMR spectrum (300 MI-ix) 
of the xanthone, named calothwaitesixanthone, showed 
the presence of a chelated hydroxyl (8 13.58). This and the 
signal at 66.20 (1H) were exchangeable with D1O con- 
firming the presence of two free hydroxyl groups in 1. The 
singlet at 6 1.46 (6H, 2 x Me), doublets at 68.01 (1 H, J 
= 10.20 Hz) and 65.81 (lH, J = 10.20 Hz) suggested the 
presence of one 2,2_dimethyC2H-pyrano ring. The 
singlets at 61.77 (3H, Me) and 1.84 (3I-i. Me), and 
triplets a1 65.30 (1H) and 3.45 (2H) indicated the 
presence of a 3-methylbut-2-enyl (isoprenyl) side 
chain. Calothwaitcsixanthonc also had three aromatic 
protons and these protons appeared as two singkts at 
67.15 (lH), 7.16 (1H) and 6.34 (1H). The upfield 

*To whom correspondemx shoukt be tuidmd. 

aromatic proton should be in an electron rich environ- 
ment such as the phloroglucinol ring of the xanthone. 
Calothwaitesixanthone on oxidation with 2&dichIor* 
5,6dicyanobenzoquinone (DDQ) 133 gave another 
xanthone which was identical with thwaitesixanthone (2) 
isolated in this study from the root outer bark of 
C. thwaifesii. Thwaitesixanthone (2) was previously 
reported from C. tltw&esU by Sultanbawa 143. From 
these observations calothwaitesixanthone has been 
identified as 6&dihydroxy-2,2dimethyl-7(lmethylbut- 
2-eny~2YSH-pyran~(32-a~~~-~ne (1). The 
“CNMR data further confirmed strwzture 1. The 
complete “CNMR chemical shifts of 1 (in CDCIs) are 
given in the formula. This is the first report of 1 whose a-+ 
OccumMx with 2 in C. fmUairesii strongly suggests that 1 
is a putative isoprenyl precursor of 2 

CDeoxy-y-mango& (3) is another new compound 
(M, 380.1625: CI,HUOs). Here again from the UV and 
IR data, the natural product was inferred to be a 
hydroxyxanthone. Its UV spectrum was similar to that of 
tetrahydr~thone, tetrahydrotbwaiteaixanthone 
[l] and dihydrocalothwaiteaixanthone. Thus 3 is also a 
1.3.7~trioxygenated xanthone. Acetylation gave a 
triacetate and out of the three free hydroxyl groups in 3, 
one was shown lo be a chelated hydroxyl group (S 13.61). 
bDeoxy-y-mango&n has three aromatic protons at b 7.18 
(2H, s) and 66.40 (Hi, s) As in the case of 1, the upfiekl 
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aromatic proton should be in the phloroghrcinol ring of 
the xanthone. The presence of signals at d 1.90 (3H, s), 1.87 
(3H, s) and 1.77 (6H, s) due to four methyl groups of the 
type Me-C=, doublets at 64.27 (2H) and 3.47 (2H), and 
the two proton muhiplet at 65.30 con6rmed the presence 
of two 3-methylbut-2cnyl (isoprenyl) side chains. The 
presence of low field benxylic protons (64.27) shows that 
one of the isoprenyl side chains is attached to C-l or C-8 
of the xanthone moiety. The close similarity of the 
aromatic proton chemical shifts of 3 and 1 showed that 
the former had an aromatic substitution pattern similar to 
that of the latter. bDeoxy-y-mangostin was rapidly 
converted to 2 by oxidation with DDQ. Besides, methyl- 
ation of 3 with diaxomethane gave a product (8) which was 
identical with the diaxomethane methylation product of 
calocalabaxanthone (4). It is well known that diaxo 

methane does not normally methylate chelated hydroxyl 
groups. Thus ddeoxy-y-mangostin isolated from C. 
thwoitesii has been assigned the stnrcture 1.3,7- 
trihydroxy-2$di(3-methylbut-2-enyRxanthone (3). The 
trioxygenated diprenylated xanthones are rare in nature. 
Apart from 3 and 4 [S], the only known example is 8- 
deoxygartenin (s) [ 11. It is biogenetically significant that 3 
co-occurs with 1 and 2 in the root outer bark of 
C. rhwrrltesii. Thwaitesixanthone (2) is probably the end 
product of the biosynthetic conversion 3 + 1 + 2. 

The hot petrol extracts of the root outer bark of 
C. colaba var. c&o gave three xanthones which have 
been identified as calabaxanthone (6) [51, 
calocalabaxanthone (4) and another rare xanthone 
trapexifolixanthone (7) DDQ oxidation of 4 gave 6. The 
hexane extracts of the root outer bark of C. bracteafum 




