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m--Two new rtrranonritcrpcnoids from rh hcar~wood of Khyagrandifolrola arc shown to be 
methyl bhydroxy- and methyl Gacctoxy- angolcnsak, by analysis of rhcu NMR spccrra, usmg unglc 
and double irradiation. 

WE ttAmisolated from the heartwood of Khclya grandijbliolo in addition to methyl 
angolensate’ (1). a new alcohol 11, C2,HJ,08, m.p. 235238”. [aI0 -8% and its 
acetate (III), C,,H5,,09, m.p. 172- 174, [a],, - 8Z.A detailed analysis of the NMR 
spectra of the new alcohol and its acetate leads us to conclude that the alcohol is 
methyl 6-hydroxy angolensate (II). 

Comparison of the NMR spectra at 100 MHz of methyl angolensate, I (Fig. I), 
the alcohol II (Fig. 2) and its acetate III (Fig. 3) at once reveals suggestive similarities; 
the presence in the three compounds of two a- and one p-furanic protons, the H-l 7 
proton, a to the furan ring, two vinyl proton singlets at -7 5, characteristic of the 
vinylidene group exocyclic to a cyclobexane ring two doublets (J = 14 Hz), each one 
proton, assignable to the isolated geminal protons at C-l 5, and five sharp three-proton 
singlets, attributable to one methyl ester and four quaternary methyls. The r&on 
between f 6.3 and f 8Q &omes strikingly simplified in the alcohol II and its acetate 
III when compared with the corresponding region in methyl angolensate (I), as 
would be anticipated upon removal of the complex multiplet arising in the latter from 
the two C-6 protons. 

We now discuss in turn the NMR spectra of the alcohol II and its acetate III. The 
alcohol (Fig. 2) loses upon exchange with D,O a broad singlet at T 687 which is 
therefore attributable to the alcoholic -. OH proton. The two H-15 protons form an 
AB quartet centred at r 7a and 7.44 (J = 18 Hz) and the H-5 proton appears as a 
slightly broadened singlet at 7 7.25. There remains in the r 68 region a clearly discem- 
ible ABX system arising from the three protons attached to C-l and C-2. The H-l (A) 
signal is a quartet, centred at T 6.42 whose couplings with the two C-2 protons (B, X) 
(J = 5.8 and 3+0 Hz) are supported by double irradiation (see below). Both H-2 
protons form quartets, that centred at f 6.89 (H& having J = 14, 5.8 Hz the other, 
centred at r 7.63 (H2X) having J = 14,3 Hz Double irradiation in turn at A, B and X 
(see Fig 1) simplifies the signals from the other two protons in accordanct with 

’ Part II: J II Connolly. R. McCrmdlc, K. H Overton and J. Feeney, Tcrruhcdrcln22. 891 (196@. 
’ C. W, L. &van. 1. W. Powell, D A. H. Taylor, P. Taft, M. Welford W R. Ghan, B. S. Mootoo and 

T. G. HalsaIL Ckm i fnd, 1751 ( 1964) 

4035 



4036 J. D. CC)F;NOCLY. R. MCYCRIYDIE, K. H. Ommrt and W. D. C. WARD 

expectation. Complete decoupling of A when irradiating B (and tk reverse) was not 
readily accomplished sinot Wj for B (22 Hz) is almost one half of 66 A, B (47 Hz). 

Double irradiation also confirmed the assignments of the H-5 and H-6 reSonanceS. 
Irradiation at r 7.25 (H-5) sharpened the broad singlet at T 5.57 (H-6). It was further 
possible to locate the C-13 methyl group at ‘I 8.55, sinaz irradiation at this frequency 
sharpened the singlet at T 4.45 (H- 17), by removing the ‘J coupling between these 
groups. 

The unresolved region between r 7.6 and 8+5 contains the signals from the five 
protons attached to C-9, C-II and C-12 and it is interesting to note that three of 
these protons are situated below t 8. 

The single and double raonance spectra of the acetate III (Fig. 3) are selfexplana- 
tory and do not require additional comment. 

We do not feel that the information available from tha studies allows decisions 
concerning the configurations at either Cb or C-l. The latter, indeed, remains un- 
defined in methyl angolensate. 

EXPERIMENTAL 

For general expcrunmtal se FM II.’ 

Exrrocrh ofrk kcrtrd c$Kbaya grrndifoliola The wd used in thu werk was obtained from the 

Forestry Division. Kumasi, Ghana through tbt good ofliczs d Mr A. G. Kennyon, Tropical Products 
Institute, London, to whom we here exprm our gmt~tudc. 

The powdcrai heartwood (7 kg.) was continuously cxtractod with AcOEI in a Soxhkt extractor. The 

resulting extract was evaporated to 1 I., mixed with CHCI, (2 I.) aA hltcrtd from insolubk material. After 
removal of solvent from tk filtrate, the rulduc was chroma~ogrsphal in bcnza~ on aluminr [Spcnce 
Grade H daactivatcd with 5 % AcOH : water (I : 9)]. The urpcnoid material obtaibcd (6.6 g) was fur&r 

purified by preparative TLC on Kicwlgd G (Merck) Subsequcn~ crystallizatiorrs yiddcd. inter aI% 
mcrhyl boceroxy ongolcnrort(III; 180 mg), neodks from MeOH-water. m.p. 172-174”. [a)D -82”(c, 160). 
vz 1750 (&lactobc, a-ratoxy-methyl ester. aatak) and 1725 (cydohexanoDe) cm- ‘. (Found : C 65-64; 
H, 7a3. C1,HJ609 requires: C 63.89; H. 6*870/3 and mcckyl bhydroxy u+&ua.k (II; 1.62 g), aadlcs 
from MeOH- water, m.p. 235-23S”, [ab - 85” (c. 095). v, ma 3600 (free OHA 3$10 (bonded OH), 1730 
(&lactone. methyl ester. cyclohexanoat) cm - ‘. (Found : C 66.5 1; H. 692. C1 ,H,,O, requires : C 66.65 ; 
H, 704X,) 

A&.&u hyd~~rysis dmrrhyl 6aeroxy fan@c~~cc (IIIL It was found convenient 10 Kprmtc 111 from 

the methyl angoltn.smtt also present tn the extract by hydrolysis of a mixture d tk two followed by w- 
ratlon and rcroctylalion of methyl dhydroxy angoknsau (II). A mixture of methyl angolcnute and 111 
(2.1 s) was diaaolvad in a 2% soln d KOH tn MeOH: water (99. I ; 50 ml) ard ldt at 20’ for 3 hr. Water 

(SO ml) was added. the soin acidified with 6N HC! and extractad into CHCI,. Scparat~oa d the products 
by preparative TLC yKldad methyl sngdcnsau (1.2 a) and 111 (600 mg). 

Rctiyhrion of methyl bhydroxy tmg&n.wt (II). Compound II (100 mg) was diuolvcd ~1 pyridinc (5 ml) 
and Ac10 (5 ml) and the sotn kft at 60” for I8 hr. Water (120 ml) was added and the Idn extracted mto 

CHCt,. The product was purifKd by prcpamtivc TU= to oflord III (68 rn& T&is was Identical with acetate 

obtamcd from the extract as above by column and TLC as judged by m.p.. m.m.p, NMR and IR. 
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RG 3 NMR singk ard doubk rcsom spctra at 100 MHz d Methyl &amoxyangokns- 

ate. 


