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Abstract--Chemical analysis of Calea jamaicensis, the type species for the genus Calea, yielded in addition to a 
chromene and two Ilavonoids, four new sesquiterpene lactones, jamaicolides A-D, which include two guaianolides, a 
heliangolide, and a 12,8a-germacranolide. The structures of the new compounds were established by spectroscopic 
methods. 

INTRODUCTION 

In continuation of our chemical studies of the genus 
C&a, we have analysed Calea jamaicencis from Jamaica, 
which represents the type species for the genus &lea. 
Besides prunichromene B (l), a chromene previously 
isolated from C. prunifolia [ 11, we also isolated the known 
flavones 0-methylacacetin (2) and acacetin (3) [2], and 
four new sesquiterpene lactones. The new lactones cor- 
respond to two guaianolides, jamaicolide A (4n) and B (S), 
the heliangolide jamaicolide C (7n), and a 12,8c&ctonic 
germacranolide, jamaicolide D (8). The known com- 
pounds were identified by spectral comparison with 
authentic samples, and the structures of the new com- 
pounds were established by spectroscopic methods, 
mainly ‘H NMR and mass spectrometry. 

RESULTS AND DISCUSSION 

Jamaicolide A (4a), CzzH260s, is a gum with an 
‘HNMR spectrum showing typical signals for an a- 
methylene-y-lactone moiety [two one-proton doublets at 
66.31 (H-13a)and 5.65 (H-13b)coupled withaone-proton 
multiplet at 63.63 (H-7)]. A strong IR absorption at 
1755 cm-’ corroborated the presence of a y-lactone. 
Other IR bands showed the presence of hydroxyl(s) 
(3360cm-‘), a saturated ester (1730cm-‘), an unsatu- 
rated ester (1710cm-‘), and double bonds (1645 cm-‘). 
The ester side chain was shown to be a Cacetoxyangelate 
group [3] based on characteristic ‘HNMR signals to- 
gether with strong mass spectral peaks at m/z 99 [A -A’], 
82 [A’ -AS] and 43 [A4]. These assignments were 
confirmed by spin decoupling experiments of the side 
chain signals (Table 1). Furthermore, the assignment of all 
skeletal ‘H NMR signals of compound 4~ were deduced 
from detailed double irradiation experiments in CDCls 
and benzene-d, (Table 1). Comparison of the ‘H NMR 
spectrum of 4a with that of subcordatolide A (4b) from 
Caleo subcordata [4] showed, with the exception of the 

*To whom correspondence should be addressed. 

side chain signals, absorptions which were nearly super- 
imposable. Based on this close similarity of the spectra, we 
conclude that jamaicolide A (4a) represents a guaianolide 
with configurations at C-l, C-4, C-5, C-6, C-7 and C-8 as 
in subcordatolide A (4b). Therefore, we propose a stereo- 
structure for jamaicolide A as shown in 4a. 

Jamaicolide B (S), C2rHz609, exhibited in the 
‘H NMR spectrum two one-proton doublets at 66.26 (H- 
13a) and 5.46 (H-13b), and a one-proton multiplet at 63.77 
(H-7). These signals and a strong IR absorption at 
1760 cm- l, indicated an a-methylene-y-lactone in com- 
pound 5. Further IR absorptions at 1740,1705,1650 and 
3490 cm- ’ suggested the presence of saturated and 
unsaturated ester side chains, double bond(s) and 
hydroxyl(s), respectively. As outlined for compound 4a, 
the ester side chain was identified as a Cacetyloxyangelate 
group on the basis of the diagnostic ‘H NMR signals, and 
characteristic mass spectral peaks. A distinct feature in the 
mass spectrum of 5 was the presence of only very weak 
high mass peaks and a base peak at m/z 111, which 
corresponds to C6H,02 + (C). The formation of this ion 
can be accounted for by fragmentation of a diepoxycyc- 
lopentane moiety in 5, suggesting a structure similar to 
either canin [S] and artecanin [6]. 

Exhaustive spin decoupling experiments allowed the 
assignment of all signals (Table 1). The chemical shift and 
splitting patterns of H-5 and H-6, together with the 
absence of an angular methyl signal indicated a 
guaianolide-type skeleton for 5. The coupling constants 
JS, 6 = Js,, = 11.2 Hz suggested an antiperiplanar ar- 
rangement of H-5, H-6 and H-7, and therefore an a- 
orientation for H-5 and a /?-orientation for H-6. On the 
basis of chemical shifts arguments, the Cacetoxyangelate 
side chain had to be attached to C-8, and the small 
coupling constant (5,. s = 3.0 Hz) indicated a fi- 
orientation of the ester group at C-8. The chemical shifts 
of the three-proton methyl signals at 61.12 (H-14) and 
1.58 (H-15) were in agreement with the presence of a 
hydroxyl group at C-10 and an epoxy function at C-4, 
respectively. The presence of two broadened one-proton 
singlets at 63.60 (H-2) and 3.29 (H-3) suggested the 
attachment of oxygens at C-2 and C-3 as in canin [S] and 
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m e d i u m  r ing  a n d  H-3  a n d  H-6  be ing  f l -or iented  would  
have  n o t  a l lowed  in t e r ac t i on  be tween  H-6  a n d  H-13b .  
There fo re ,  we p r o p o s e  the  con f igu ra t i ona l  s t ruc tu re  8a  
for  j ama ico l ide  D a n d  a c o n f o r m a t i o n  in wh ich  the  C-10  
methy l  g r o u p  is o r i en t ed  a b o v e  a n d  the  C-15 m e t h y l e n e  
be low the  p l ane  o f  the  m e d i u m  ring. T h e  a t t a c h m e n t s  o f  
the  side cha ins  in 8a  r e m a i n  open.  

E X P E R I M E N T A L  

Caleajamaicensis L. was collected on 4 December 1979 in St. 
Thomas Parish, Jamaica, 4 miles east of Kingston on St. Thomas 
Road (L. E. Urbatsch, No. 3401, voucher deposited at L.S.U., 
Baton Rouge, U.S.A.), and recollected for the present chemical 
study in January 1984 (J. D. Connolly, S.n.). The air-dried plant 
material (1.48 kg) was extracted with CH2CI 2 (3 !.) providing 
50.7 g of  a gummy material. Treatment of 20 g of this gummy 
residue with Pb(OAc)2 as described before [15], yielded 6.4 g of 
the crude terpenoid extract. CC of the crude syrup on silica gel 
with CHCI3-MeeCO mixtures of increasing polarity yielded 95 
fractions of 175 ml each. 

Fractions 1-2 (90 mg) were purified by prep. TLC on silica gel 
with Et20-hexane (1 : 1), giving 31 mg of prunichromene B (1). 
Fractions 3-5 (t 90 mg) yielded 140 mg of O-methylacacetin (2), 
while fractions 15-18 (102 mg) gave 96 mg of acacetin (3) as a 
yellow powder. Fractions 19-20 (52 mg) were purified by re- 
peated prep. TLC on silica gel with CHCIa-Me2CO (9:1) giving 
17mg of  jamaicolide D (Sa). Fraction 23 (38mg) was re- 
chromatographed on silica gel with CHCI3-Me2CO (9:1) yield- 
ing 9 mg of jamaicolide B (5), and fractions 31-40 (380 mg) 
provided 41 mg of  jamaicolide C (7a). Fractions 41~50 (710 mg) 
yielded 63 mg ofjamaicolide A (4a) after repeated purification by 
prep. TLC on silica gel with CHCI3-Me2CO (85:15). 

Jamaicolide A (4a). C22H26Os, gum; uv2MeOHnm: end 
absorption; . n  CHCh - l~Vma x cm : 3360 (br, OH), 1755 (y-lactone), 
1730 (satd ester), 1710 (unsatd ester), 1645 (double bond); EIMS 
(probe) m/z (rei. int.): 403 [M - Me] ÷ (5.6), 376 [M - CH2CO] + 
(0.3), 358 [M - HOAc] + (0.6), 343 [M - HOAc - Me] + (6.3), 
260 [ M - A ]  ÷, (5.5), 245 [ M - A - M e ]  + (6.5), 243 [ M - A  
- H  - H 2 0 ]  + (18.4), 242 [M - A  - H 2 0 ]  + (28.8), 227 [M - A  
- M e  - H 2 0 ]  + (8.1), 225 [M - A  - n  - 2 H 2 0 ]  + (8.1), 224 [M 
- A - 2 H 2 0 ]  + (13,6), 99 [ A - A 3 ]  + (100.0), 82 [A t - A 3 ]  + 
(42.8), 43 [A'*] + (38.1). 

Jamaicolide B (5). Cz2H26Og, gum; UV2  Me°H nm: end ab- 
sorption; IR vCmn~ ch cm-1:3490  (br, OH), 1760 0,-lactone), 1740 
(acetate), 1705 (unsatd ester), 1650 (double bond); EIMS (probe) 
m/z (rel. int.): 392 [M - C H 2 C O ]  ÷ (0.3), 375 [M - O A t ]  + (0.1), 
293 [ M - A ~ ]  + (0.1), 276 [ M - A ]  + (0.2), 259 [ M - A - H  
- H 2 0 ]  + (0.9), 258 [ M - A - H 2 0 ]  + (0.2), 231 [ M - A - H  
- H 2 0 - C O ]  + (0.7), 230 [ M - A - H 2 0 - C O ]  ÷ (0.3), 111 
[C~H702] + (100.0), 99 [A - A 3] + (20.8), 82 [A 1 - A 3] ÷ (9.7), 43 
[A*] + (11.5). 
absorption; IR VCmaHx C13 cm- 1:3500 (OH), 3405 (OH), 1755 (y- 

lactone), 1710 (unsatd ester), 1650 (double bond); EIMS (probe) 
m/z (rel. int.): 344 [M - H 2 0 ]  + (0.3), 263 [M - B I ]  + (2.5), 262 
[ M - B ]  + (1.2), 245 [ M - B I - H 2 0 ]  + (1.8), 244 [ M - B  
- H 2 0 ]  + (2.1), 227 [ M - B 1 - 2 H 2 0 ]  ÷ (2.3), 226 [ M - B  
- 2H20 ] + (1.1), 217 [M - B 1 - H20  - CO]  + (3.2), 216 [M - B 
- H20  - CO]  + (2.9), 199 [M - B 1 - 2H20  ] + (4.4), 198 [M - B 
- 2 H , O - C O ]  + (1.4), 83 [B2] + (100.0), 55 [Ba] + (19.8). 

Jamaicolide D (8a). C22H2sO7, gum; UV ).Me°Hnm; end ab- 
sorption; IR vCmaDx cl~ cm-  t: 3480 (br, OH), 1765 0,-lactone), 1715 
(unsatd ester), 1650 (double bonds); EIMS (probe) m/z (rel. int.): 
362 [ M - C H 2 C O ]  ÷ (0.3), 344 [ M - H O A c ]  + (0.2), 304 [M 
- B ]  + (0.2), 286 [ M - B - H 2 0 ]  + (0.1), 262 [ M - C H 2 C O  
- B ]  ÷ (0.7), 244 [M - H O A c - B ]  ÷ (1.8), 216 [M - H O A c - B  
- C O ]  + (1.2), 83 [B 2] + (100.0), 55 [B 3] + (56.9), 43 [Ac] ÷ (54.0). 
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