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Abstract-The petrol extracts of the leaves of Calophyllum lankaensrs and C thwaltesu yrelded D A-frredo-oleanan-3- 
one, 2%hydroxy-D A-frtedo-oleanan-3-one (canophyllol), 28-oxo-D A-frredo-oleanan-3-one (canophyllal), cal- 
oxeylamc acrd, thw-artestc acrd, tsothwattestc acid and apetalactone Thwaltestc acrd and rso-thwattestc acrd are two novel 
neofiavonotds 

INTRODUCTION 

We reported [l] the constttuents of the bark acids of seven 
Calophyllum speczes mcludmg those of C thwartesu and C 
lankuensas The leaf extracts of the latter two Calophyllum 
species have now been investigated and the results are 
reported m this paper 

RESULTS AND DLSCUSSION 

The petrol extract of the leaves of C lankaensrs when 
separated on a srhca gel column gave D A-fnedo-oleanan- 
3-one (l), 28-oxo-D A-frredo-oleanan-3-one (canophyl- 
lal) (2) and 2%hydroxy-D A-fnedo-oleanan-3-one (cano- 
phyllol) (3) in that order when eluted wrth petrol-ethyl 
acetate Canophyllal on reductron with hthmm alumm- 
mm hydride gave canophyllol which was ldentrcal wtth 3 

Elutron of the srhca gel column wrth further amounts of 
petrol-ethyl acetate gave an acid mrxture which was 
extremely difficult to separate Treatment of this acrd 
rmxture wrth p-toluene sulphomc acrd gave three lactones 
which were separated by preparative TLC The major 
product, mp 125”, [e-J&’ + 123 7”, was found to be 
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caloxeylanolactone (4) which was Identical wrth the p 
toluene sulphomc acrd cychsed product of caloxeylantc 
acrd (5) rsolated [l] from the bark of C lankaensls In an 
earher mvestrgatton The second lactone (v_ 
1735 cm-‘), mp 208”, [a]2 -5 4”, had a molecular 
formula of CzOHzOOO (MW 324.1173) The ‘H NMR 
spectrum showed the presence of (a) five aromatic protons 
as a multtplet at S7 17 and another aromatrc proton at 
6 36 as a smglet, (b) a two-proton doublet at 3 0 (.I = 5 Hz) 
coupled to a one-proton tnplet at 4 5 (J = 5 Hz), (c) two 
three-proton smglets at 107 and 1 30 and (d) two coupled 
two-proton tnplets at 2 60 and 170 (.I = 7 Hz) Thts 
lactone, unhke caloxeylanolactone showed the absence of 
a chelated hydroxyl group(s) The ‘H NMR spectral data 
m the upfield regton are 111 keepmg wrth the presence of a 
2,2drmethylchromanyl system m the la&one Compan- 
son of the 6 values for calozeylanolactone and the second 
lactone (Frg 1) shows that the latter has structure 6 The 
thud lactone (7) which was a rmnor product had 6 values 
very stmrlar to those of 6 except that the two three-proton 
singlets for two methyl groups appeared at 6 129 and 127 
(Fig 1) The chemical smulanty of these 2,2dtmethyl 
chromanyl protons IS due to the stereochemtcal arrange- 
ment of the phenyl group m this lactone 7 as opposed to m 
the la&one 6 

The lactones 4,6 and 7 were not present m the mtxture 
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Fig 1 Chemical shifts (a) of compounds 4,6 and 7 

before it was treated Hnth p-toluene sulphomc acid Hence, 
since la&one 4 was earlier [l] obtained from 5 Isolated 
from the bark of C lankaensts and since the nqor acid of 
the bark and the leaf extracWes were Identical (co-TLC), 
calozeylatllc acid (5) is also the major component of the 
leaf acids of C lankaenszs Lactones 6 and 7 could be 
denved from the acids named thwates*: acid (8) and 
lsothwaltesrc acid (9), respectively The ‘H NMR spew 
trum of the leaf acid nuxture had a singlet at 66 10 for an 
aromatic proton mdlcatmg the presence of 8 and 9 m the 
acrd nuxture 

After separation of the acid nuxture, the slhca gel 
column was eluted wth methanol Preparative TLC 
separation of the residue obtamed on evaporation of the 
methanol gave a product, mp 335”, [a]F = + 33” It had a 
molecular formula C,,H,,O, (h@ resolution MS) The 
product was identical Hrlth apetalactone (10) Isolated [2] 
from Calophyllum apetalum 

The petrol extract of the leaves of C thwartesu on 
separation by a slhca gel column gave D A-fIledo- 
oleanan-3-one (1) and 28-hydroxy-D A-fnedo-oleanan- 
3-one (3) The leaf acid rmxture obtamed on washmg the 
petrol extract with aq sodium carbonate was shown to 
contam calozeylamc acid (5), thwteslc acid (8) and 
lsothwalteslc acid (9) as m the case of the leaf acid nnxture 
of C lankaensls 

Thwateslc acid (8) and iso-thmteslc acid (9) are two 
new neoflavonolds Moreover, this 1s the first ISO- 
latton of acids from the leaves of Calophyllum species 
The presence of the same acid m the leaves as well as m the 
bark of the same plant is of biogenetic sqmficance 

EXPERIMENTAL 

The leaves of C kmkoenszs were collected at Madugoda, Sn 
Lanka Whilst the leaves of C thwogtestr were collected from 
Kannehya forest, Sn Lanka The sundned leaves of C lankoensrs 
(3 0 kg) and C thwatteszl(4 0 kg) were m&d and then extracted 
wth petrol to yield 0 4 kg and 0 196 kg, respectively, of extract 

D A-frtedo-oleanan-3-one (1) The petrol extract was chro- 
matographed over sd~ca gel Elution with petrol-EtOAc (9 1) 
gave 1 as white needles (CHCls-MeOH), mp 264-265”, [a] 8 = 
- 22 5” (CHCls) ht [3] mp 263”, [aID = - 22 5” (CHCI,) 

28-0x0-D A-@redo-oleanan-3-one (conophyllal) (2) Contmued 
elution of the s&a gel column gave white needles (CHCl,- 
MeOH) of 2, mp 260-262”, [K],, = - 16 0” (CHCl,), ht [3] mp 
263-265”, [aID = - 16 0” (CHCI,) 

28-Hydroxy-D A-fnedo-oleanan-3-one (canophyllol) (3) 
Elutlon unth petrol-EtOAc (1 4) gave 3 as white needles 
(CHCls-MeOH), mp 282”, [a]B -210” (CHCl,), ht [3] mp 
280-282”, [aID -2122” 

Acuf mtxture Contmued elution of the column with 
petrol-EtOAc (1 4) gave a waxy sobd This was separated mto the 
acid mature of 5,s and 9 by washmg wrth 5 % Na$Os soln 

Apetalactone (10) Elutlon of the column with MeOH gave a 
solid which was washed with 5% Na&O, soln The neutral 
fraction was pun&d by preparative TLC to @ve 10 as white 
needles (MeOH-CHCls), mp 335-336”, [a] g + 33” (CHCI,), ht 
[2] mp 336”, [aID + 37 5” (CHCI,), ‘H NMR (CDCI,) 64 21 
(lH, br m, H-4), 3 60 (2H, s, H-28), 2 57 (2H, m, H-2), 153-O 6 
(CH,-envelope), 106 (3H, s, Me), 0 98 (6H, s, 2 x Me), 0 90 (6H, s, 
2 x Me), 0 83 (3H, s, Me), 1 10 (3H, d, J = 8 Hz, Me), MS m/z (rel 
mt ) 458 [M]’ (0 I), 443 (0 1),440 (0 5), 427 (3), 383 (11), 291 (13), 
289 (35), 245 (50), 259 (7), 273 (6), 227 (12), 203 (17), 191 (20), 177 
(22), 163 (25), 149 (45), 137 (lOO), 123 (50) 

Acetate of 10 Compound 10 (04 g) was &solved m dry 
pyrldme (10 ml) and was treated anth Ac,O (0 50 ml) at room 
temp for 6 hr The usual work up gave the acetate of 10 as white 
needles, mp 231”, [a]g + 22” (CHCI,), ht [2] mp 231-232”, [aID 
+ 22 l”, ‘H NMR (Ccl.,, 60 MHz) 64 10 (2H, dd, J = lo,22 Hz, 
H-28), 4 16 (lH, br m, H-4), 2 50 (2H, m, H-2), 2 01 (3H, s, OAc), 
133-l 20 (CH,-envelope), 1 13 (3H, s, Me), 106 (3H, s, Me), 0 98 
(6H, s, 2 x Me), 0 90 (3H, d, J = 8 Hz, H-4), 0 87 (3H, s, Me), MS 
m/z (rel mt) 500 [M]’ (7), 485 (4), 456 (4), 440 (64), 427 (lOO), 
396 (40), 383 (78), 290 (25), 245 (57), 217 (21), 203 (78), 189 (38), 
177 (61) 

Reductzon of 2 Compound 2 (0 025 g) m 2 ml of dry THF was 
added slowly to a boding soln of LIAlH, (0 05 g) m dry THF 

5 R’= CsH,l, R* = ‘&HI, 8 9 
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(5 ml) The r-on mtxture was mamtamed at 45” After 3 hr the 
usual work up gave pure 3 (0 019 g), mp 281-282”, [u]~ -22 
(CHCl,) bt [3] mp 28O-282”, [aID -212 

Treatment of the acid nnxture wrth ptoluene sulphonzc actd 
The acid mixture (10 g) m dry benzene (10 ml) was treated wth 
ptoluene sulphomc acid (10 g) at 80” for 8 hr The solvent was 
evaporated and the residue was extracted with Et@-H,O The 
ethereal layer gave a crude product muture (0 75 g) from which 
three lactones were dilated by preparative TLC using slbca gel 
plates and they were charactensed as calozeylanolactone (4), 
thwa&slc lactone (6) and Isothwalteslc &tone (7) Then physlcal 
and spectroscopic data are gven below 

Calozeylanolacrone (4) Mp 125’, [a],, + 123 7” (CHClJ, bt 
[l] mp 125-126” [a],, + 123” It was ldentlcal wth an authentic 
sample 

Thwartesgc lactone (6) Pale pink crystals from petrol-CHCl, 
mp 208”, [a]&’ - 5 4” (CHCI,), IR vg cm-’ 3410,280@-3000, 
1735,1615, 1445,1342,1290,1270, 1235,1160, 1120,1080,980, 
890,820,715 and 700, ‘H NMR (CD&, 60 MHz), 67 17 (5H, m), 

636(1H,s),4.50(1H,t,J=5Hz),300(2H,d,J=5Hz),260 
(ZH, t, J = 7 Hz), 170 (2H, t, J = 7 Hz), 130 (3H, s), 107 (3H, s), 
MS m/z (rel mt.) 324 CM]+ (17), 323 (72), 267 (lOO), 266 (4), 239 
(12), 226 (14). 161 (12) 

Isothwartesac lactone (7) ‘H NMR (CC&, 60 MHz) 67 14 (5H, 
m),600(1H,s),440(1H,t,J=5Hz),290(2H,d,J=7Hz),270 
(2H. t, J = 7 Hz), 180 (2H, t, J = 7 Hz), 129 (3H, s), 127 (3H, s) 
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