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Abstract-The stem barks of both Calophyllum macrocarpum and C. walkeri have yielded the known neotlavonoid 
apetalic acid. In addition, C. walkeri bark gave four 1,3,7-oxygenated xanthones with prenyl substituents at C-2 and C-8. 
One of the xanthones has been identified as thwaitesixanthone, and the other three as the related novel derivatives 
thwaitesixanthonoi, demethylcalabaxanthone and 2”-isopropenyl-3”-hydroxydihydrofuranodemethylcalabaxanone. 

INTRODUCIION 

The pan-tropical genus Calophyllum L. is a well-known 
source of prenylated xanthones and neotlavonoids [ 11. In 
this paper we report the results of a study of the chemistry 
of the stem bark of two species. C. macrocarpum is a large 
rain-forest tree distributed throughout the Malayan 
peninsula, where it is found particularly on the banks of 
rivers [2]. As far as we have been able to ascertain, it has 
not previously been chemically investigated. C. waked is 
also a large forest tree and is distributed throughout 
southern India and Sri Lanka [3]. previous investigation 
of Sri Lankan material [4] of C. walkeri yielded a number 
of triterpenes and xanthones. one of which was calaba- 
xanthone (1). More recently, the neotlavonoid 
calozeylanic acid (2) has been reported [S]. 

RESULTS AND DISCUSSION 

The stem bark of C. macrocarptun was extracted with 
petrol and then ethyl acetate. Column chromatography of 
the concentrated petrol extract yielded five compounds, 
three of which were identified as sitosterol, stigmasterol 
and betulinic acid. 

The major compound analysed for Cz2H2s06 and gave 
the spectral characteristics of the chromanone acid neo- 
tlavonoids which have been isolated from many 
Calopkyllum species [S]. It was identified as apetalic acid 
(3) by comparison with previous data [5-8], salient 
features being (a) a J of 4 Hz between H-2 and H-3 
indicative of their cis relationship, (b)a large paramagnetic 
shift of H-6 in the 5-acetate, requiring the pyran ring to be 
linear, and (c)an OR of + 23”, in agreement with previous 
reports for apetalic acid [6] but not with the large negative 
OR recorded for enantiomers [S]. The r3CNMR spec- 
trum of 3 was recorded for the first time (see 
Experimental) and resonances were assigned by com- 
parison with published data for isoapetalic acid [8]. 

*Present address: Department of Chemistry, University of 
Iowa, Iowa City, L4 52242, U.S.A. 
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The most polar compound to be obtained from 
C. macrucurpum was identified as protocatechualdehyde 
(4) by direct comparison with an authentic sample. No 
xanthones could be detected in this species and this could 
explain the presence of 4. Xanthones are thought to be 
formed from combination of 2C units with a C,C, moiety 
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[9], and accumulation of 4 in this species may simply 
reflect the loss of the enzyme capable of catalysing the 
coupling of C&, and 2C units. 

Similar treatment of a petrol extract of C. walkeri stem 
bark yielded 3, the triterpene friedelin and four xanthones. 
The latter, identified as A-D in order of their elution from 
a silica gel column, analysed as follows: A (C,,H,,O,), 
B (C,,H,,O,), C (C,,H,,O,)and D (C,,H,,O,). All four 
shared a number of features in common. 

(a) The UV spectra were characteristic of l-hydroxy- 
xanthones oxygenated at C-l, C-3 and C-7 [lo]. 

(b) The ‘H NMR spectra showed signals typical of a 
2,2dimethylpyran moiety situated at C-2 and C-3 of the 
xanthone. For xanthones A and B, this was confirmed by 
preparation of the 1-acetoxy derivative with the antici- 
pated shift of the peri H-4’ proton (Table 1). 

(c) All four xanthones gave a positive Gibbs test 
suggesting the presence of a free position at C-4. 

(d) The presence of deshielded resonances in all four 
compounds assignable to the proton(s) of the a-bon of 
the second prenyl unit indialted that it was situated at C-8 
within the deshielding cone of the pericarbonyl. 

The ‘HNMR spectrum (Table 1) of the major xan- 
thone (A) revealed two 2.2dimethylpyran units identify- 
ing it as thwaitesixanthone (S), which has previously been 

reported as a constituent of C. thwaitesii [4]. The 
‘H NMR spectrum of xanthone D (Table 1) was very 
similar to that of 5, again showing AB quartets for the 
olefinic protons of two pyran ring systems. However, the 
spectrum of D showed the presence of only three methyl 
resonances, gave an additional AB quartet (63.76,3.66, J 
= 11.7 Hz) indicative of a hydroxymethyl substituent, and 
had non-equivalent chemical shifts for the H-5 and H-6 
protons. From these data xanthone D was obviously 
identical to 5 except that one of the methyls had been 
oxidized to give a primary alcohol. Gentle acetylation 
yielded a monoacetate, the hydrogen-bonded C-l pheno- 
lit group still being present. The ‘H NMR spectrum of the 
acetate showed the anticipated deshielding of the oxy- 
methylene and one methyl resonance. In addition, a small 
shielding of the H-3” proton was observed but there was 
no effect on H-3’. The structure of xanthone D must 
therefore be 6, to which we have assigned the trivial name 
of thwaitesixanthonol. 

Xanthone C gave spectral data very similar to those for 
calabaxanthone (1) but lacked the resonance for a 
methoxyl substituent. Cyclization using DDQ gave a 
product identical by TLC to 5, confirming that 
xanthone C was demethylcalabaxanthone (7). 

The ‘HNMR spectrum of the final xanthone 

Table 1. ‘H NMR chemical shifts for S-8, the monoacetates of 5 and 6 and the diacetate 
of8 

Proton A D C 6 
No. 5 S-AC 6 ~-AC 7 8 &AC 

l-OH 
H-4 
H-5 
H-6 
2’-Me2 
H-3 
H-4 

7,8-Pyran 
2”-Me2 
2”-0CH2 

H-3” 
H-4” 

7,8-Furan 
H-2” 
H-3” 
=Me 
=CH2 

3”-OH 

8-Prenyl 
l”-CHz 
2”==CH 
3”-Me 

13.47 
6.24 
7.13 
7.13 
1.45 
5.59 
6.72 

1.45 
- 
- 

5.78 
8.00 

- 
- 

- 
- 
- 
- 

OAc - 

- 13.46 13.45 13.50 12.86 - 
6.66 6.28 6.28 6.24 6.35 6.69 
7.12 7.18 7.18 7.18 7.26 7.31 
7.14 7.23 7.21 7.18 7.39 7.40 
1.41 1.48 1.47 1.46 1.49 1.49 
5.71 5.59 5.59 5.55 5.63 5.75 
6.47 6.73 6.73 6.72 6.74 6.48 

1.46 

5.84 
7.95 

- 
- 

- 

249 

1.40. 1.47. 
3.67 4.11 
3.76 4.21 
5.81 5.74 
8.19 8.19 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 

- 
- 
- 

- 
- 
- 
- 

5.11 5.02 
5.69 6.44 
1.84 1.84 
4.99 4.89 
5.22 5.01 
4.86 - 

- 4.27 
- 5.32 
- 1.76 
- 1.87 

- 

- 

2.03 

- 

- 

2.09j2.46 

*Signal for one Me only. 
Jvaluexinallxanthon*lJY,= 10;J,=9Hz;in5and6:JS.q= lOHqin6z.J 

for 2”-OCH2 = 11.7 Hz; in 7: I,._,. = 6 Hz; in 8; Jw = 0.8; Jr_,. = 6; J,,_ = 0.8 &? 
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7 (3 mg), DDQ (20 mg) and C,H, were refluxed for 2 hr. cooled 
and filtered. TLC of the reaction mixture revealed the presence 
of 5. 

2”-lsopropenyl-3”-hydroxydihydrofuranodeme~hylcakabaxan~h- 

one (8). Yellow amorphous solid from petrol-EtOAc. Found: 
[M]’ 392.1257; C2sH2,,06 requires: 392.1260. UVI, nm: 225, 
287,315,345,390,(+ NaOH)230,315,420. *H NMR (250 MHz): 
see Table 1. EIMS m/r (rel. int.): 392 CM]’ (43). 377 [M -Me]+ 
(32), 359 [M - Me - H,O]’ (100). Acetylalion of 8 (4 mg) for 
24 hr at 60” following normal procedures gave the corresponding 
diacetate; ‘H NMR spectrum: see Table 1. 
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