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Smg : Carapolide A, a novel hexanortriterpenoid, and carapolides B and C, novel 

tetranortriterpenoids have been isolated from the seeds of Varapa procera 

and have been assigned structures (2)) (10) and (11) respectively on the 

basis of chemical and spectroscopic evidente. 

Previous investigations of the4hark of Carapa procera DC resulted in the 

isolation of Carapa spirolactone (1)2,evodulone 
_~ ____ 

and the complex tetranortriterpenoid, 

procerin3. We have now examined the seeds of C. Pr=_, collected in the University Garden 

in Yaounde and have obtained three new comoouids, carapolides A (2), 6 (10) and C (ll), 

whose structures have been assigned on the evidente below. Carapolide B and C are the first 

representatives of a new group of tetranortriterpenoids with a novel C-9, C-10 ” cleaved 

carbon skeleton. Carapolide A is a related hexanortriterpenoid arising by subsequent cleavage 

of the C-5, C-10 bond and loss of two carbon atoms. 

1613 



1614 

Caraoolide A (2),Ig26H3008, mp 194-6", 5 D 

470, has resonantes in its IH and 

{CX}~' -31.5" (c, 1.7 in CHC13), m/z 

C nmr spectra (CDC13) consistent with the presente of a 

f3-substituted furan, a ring D epoxylactone IS, 3.88 (s, H-15) and 5.59 (s, H-17)}, four 

tertiary methyl groups CS, 1.47, 1.45, 1.16 and 0.921, a secondary acetate C6H 2.02 (3H, s), 

5.53 (dd, J 11.0, 2.7 Hz, H-7)1, two non conjugated double bonds with one trisubstituted 

@H 5.51 (tt, J 4,l Hz, H-l) ; 6c 118.4 (d, C-l) and 136.6 (s, C-5)) and the other cis- 

disubstituted f.S, 5.52 (ddd, J 10.3, 2.7, 1.2 Hz, H-9) and 5.73 (ddd, J 10.3, 6.0, E Hz, 

H-ll) ; 6c 130.9 (d, C-9) and 123.4 (d, C-11)) and a second lactone 16 168.8 (s, C-3) and 

84.9 (s, C-4)3. The presente of an acetate indicates that carapolide A has a C-24 skeleton 

and is therefore a hexanortriterpenoid. Thus two carbons including a methyl group have been 

lost from the normal tetranortriterpenoid nucleus. Double resonante experiments at 360 MHz 

permitted the construction of the part structures (3) and (4), which together with the 

B-substituted furan and ring D eooxylactone, can be reasonably assembled to give structure 

for carapolide A. The C-7 acetoxyl group is assumed to have the usual a-configuration. 
(2) 

1.82 H,2P 

I 

(3) 

J(Hz) 2a, 2b: 22.2 ; 2a, 3 4 ; 2b, 3 4 J(HZ) 10.3 9,11 ; 9,128 2.7 

2a, 6a 1.5 ; 2a, 6b 1 ; 2b, 6a 1.5 9,12a 1.2 ; 11,128 2.2 

2b, 6b 1 ;3,6a 1 ; 3, 6b 1.0 11,120. 6 ; 126 16.8 12a, 

6a, 6b 15.1 ; 6a, 7 3 ; 6b, 7 11.0 

In an attempt to move the trisubstituted double bond into conjugation with 

the ring A lactone carbonyl group carapolide A (2) was treated with methanolic KOH. The product 

lacked both acetate and hydroxyl absorption in its i.r spectrum. Its’H nmr spectrum (CDC13) 

indicated that it was a mixture of ethers with the gross structure (5), resulting from the 

migration of the double bond, hydrolysis of the acetate and addition of the resultant hydroxyl 

group to the ring A unsaturated lactone. The major isomer has resonantes for 2H-2 C6H 2.90 

(dd, J 18.1, 8.1 Hz) and 2.59 (dd, J 18.1, 2.9 Hz)}, H-l (6H 4.56 (dt, J 2.9, 7.6 Hz)}, 

H-5 CS, 2.50 (ddd, J 10, 8, 6 Hz)}, ZH-6 UH 2.00 (ddd, J 13.2, 9.5, 7.5 Hz) and 1.93 (ddd, 

J 13.2, 7.5, 6.0 Hz)) and H-7 {S, 4.18 (t, J 7.5 Hz)) consistent with the assigned structure. 

Treatment of carapolide A (2) with ethanolic HCl afforded two isomeric diene 

ethyl esters (6) and (7) tAmax 276nm (E 8,000 )>. Both isomers have resonantes (CDC13) 

for two vinyl methyl groups {S, 1.60 and 1.74 (6), 1.93 and 1.88 (7)). In the c&-compound 

(6) the coupling constant between H-l and H-2 {AH 6.63 and 5.78 (both d)ì is 11.1 HZ whereas 
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in the trans-isomer (7) {6H 7.74 and 5.74 (both d)) it is 15.8 Hz. As expected H-l of the 

trans-isomer (7) is considerably deshielded with respect to (6). 

In biogenetic terms carapolide A (2) can be derived from a spiro-precursor 

(8) as in scheme 1. A retro-Prins reaction results in cleavage of the C-.9, C-10 bond with 

formation of the ring C double bond and a methyl ketone as in (9). Subsequent vinylogous 

1,3-dicarbonyl cleavage of (9) and protonation at C-2 then leads directly to carapolide A (2) 

with the loss of C-10 and C-19, presumably as ethanoic acid. 

-“VAc 
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Hn-i 1 f 

(8) 

- (2) 
0 

(9) 

Sc heme 1 

Supoort for a biogenetic pathway of this type was obtained by examining the 

minor constituents of the extract. Two new tetranortriterpenoids, carapolides B (10) and C 

(ll), both containing methyl ketone functions, were isolated in minor amount. Carapolide B 
-1 

(lo), C28H320g, vmax 1712, 1740, 1752 (sh) cm , has resonantes (CDC13) for a secondary acetate 

C6H 2.01 (3H, s), 5.07 (dd, J 11.7, 2.0 Hz, H-7)) flanked by an isolated methylene group 

2H-6 16H 2.69 (dd, J 13.9, ll.7 Hz) and 2.02 (dd, J 14, 2 Hz)}, a methyl ketone {6H 2.26 

(3H, s)} and an aB-unsaturated ring A lactone IS, 7.15 and 6.19 (both d, J 10.1 Hz, H-l 

and H-2)) in addition to those arising from the same C,D-ring system as in (2). These data 

are consistent with structure (10). The configurations at C-5 and C-7 are assumed to be the 

same as in (1). 
-1 

Carapolide C (ll), C26H3008, vmax 1710, 1752 cm , has the same C,D-ring 

system as (10) but lacks the acetate and the &-unsaturated lactone functionality. Its spec- 

troscopic properties (CDCl3) are indicative of a methyl ketone IS, 2.30 (3H, s) ; 6c 28.6 

(q, C-19), 206.3 (s, C-10)) and a saturated ring A lactone {6c 169.7 (s, C-3)) with a 1,7- 

ether I6c 75.8 (d, C-l) and 81.5 (d, C-7)) as in Carapa spirolactone (l)2. Thus H-l {S, 4.83 

(dd, J 7.3, 2.2 Hz)) resonates as the X-oart of an AMX system {2H.-2 6H 3.03 (dd, J 18.2, 
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7.3 Hz) and 2.68 (dd, J 18.2, 2.2 Hz)} and H-7 CAH 4.17 (t, J 8.2, Hz)} as the X-part of an 

AA'X system C2H-6 15~ 2.25 (d, J 8.2 Hz)}. These data support structure (ll) for carapolide C. 
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