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Abbact-Isolation of the cinnamate of grandifloric acid from Mikania oblon&olia is reported. 

In the course of&r work on schistosomicidal principles 
of Brazilian plants [I] we have isolated [2] from the (non- 
schistosomicidal) hexane-EtOAc (1: 1) extract of Mik- 
ania oblongifolia (Eupatorieae, Compositae) (aerial parts) 
a new diterpene ester identified as cinnamoylgrandifloric 
acid (la). Substance la, C,,H,,O, (high resolution MS, 
elemental analysis) had UV absorption and IR bands 
indicative of an aromatic ring, a carboxyl group a conju- 
gated ester and at least one double bond. The aromatic 
unit and ester function was identified as a cinnamate by 
MS (base peak m/e = 119, C,H,O), by the NMR 
spectrum which exhibited diagnostically valuable signals 
at 6 7.69 d and 6.47 d (AB system, J,, = 16 Hz), 7.53 m 
(2H) and 7.38 m (3H) and by hydrolysis to lb and 
cinnamic acid. That the other two oxygens of la were 
those of a carboxyl group was substantiated by the 
13C-NMR spectrum which exhibited a singlet at 
166.9 ppm; see Table 1 for assignment of frequencies 
c3-63. 

Substance lb, C,,H,,O, (high resolution MS) was a 
hydroxy acid whose NMR spectrum exhibited the signal 
of a proton on a carbon carrying a secondary hydroxyl 
(br s at 6 3.80) allylically coupled to the protons of an 
exocyclic methylene group at 6 5.20 and 5.07, and was 
identified as grandifloric acid [7,8] by comparison with 
an authentic sample [9]. 

As far as we are aware, the only other ester of grandi- 
floric acid previously encountered in nature is the 
acetate lc found as a minor constituent of Espeletia 
grandiflora [S]. Also after submission of this article 
structure la was assigned [lo] on spectroscopic evidence 
to a substance isolated as its methyl ester from Wedelia 
trilobata. The methyl esters of the figlate, angelate and 
eposyangelate were also found [lo]. 
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Table 1. ‘%-NMR spectrum of la* 

C-l 40.67 t 
C-2 18.521 
c-3 31.76 tt 
C-4 43.80s 
C-5 56.75 d$ 
c-6 20.90t 
c-7 34.95 t 
C-8 47.86s 
C-9 53.10 df 
c-10 39.97 s 
C-l I 19.13 t 
C-12 32.72 t 
C-13 42.69 d 
c-14 31.43 tt 

C-15 83.16 d 
C-16 155.40s 
c-17 110.14t 
C-18 28.87 q 
c-19 166.90s 
c-20 15.86q 
C-l’ 184.25 s 
C-2’ 130.15 d 
C-3’ 144.73 d 
C-4’ 134.62 s 
C-5’ 128.82 $ 
C-6’ 128.06 d$ 
C-7’ 118.61 d 

l Run in CDCl,, t, t. $ assignments interchangeable. 

EXPERImAL 

Aerial parts of Mikania oblongifoliu DC, (7 kg) collected in 
‘Cerrado’ de Itu, vicinity of Itu, S&o Paula State, Brasil, in 
November 1972, were extracted with hexane-EtOAc. Tbe crude 
extract, (60 g) was chromatographed over 600 g of Si gel, 250 ml 
fractions were eluted in the following order: l-5 (hexane). 16-18 
(hexane-EtOAc, 1ooO: I), 19-21 (hexane-EtOAc 500: 1). 22-24 
(200: 1). 25-27 (100: 1). 28-30 (67: l), 31-33 (50: l), 34-36 (25: I), 
37-39 (16.7: l), 40-45 (12.5: l), 46-62 (10: I), 63-77 (5: l), 78-86 
(2.5: I), 86-89 (EtOAc), 9On91 (EtOAc-EtOH. 200: I), 92-93 
(EtOAc-EtOH 50: l), 94-95 (25: I), 96-97 (12.5: l), 98-99 (10: 1). 
100-102 (5: 1). 103-104 (2.5: l), lo%106 (5:4), 107-108 (EtOH). 
Fractions 58-64 which showed one major spot on TLC (la) 
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were combined (1 g) and recrystallizd from hexane, mp 21 l- 
213” [a];* + 70”, PMR signals (270 MHz) at 7.69 (d) and 6.47 
(d, J = 16 Hz, H-2’ and H-3’), 7.53, (2H, m) and 7.38 (3H, m, 
aromatic protons), 5.41 (br, H-15). 5.20 and 5.07 (br. H-171 2.82 
(br, H-13); 1.21 (C-4 methyl) and 0.99 ppm (C-lO’m&hyl). (Calc. 
for C,,H,,O,: C, 77.68: H, 8.03; MW. 448.2612. Found: C 
77.47-i-I,8.18”/; MW (MS), 448.2617). k soln of 0.20 g la 1; 
5 ml 10% aq. NaOH was heated at 100” for 1 hr. cooled, 
neutralized and extracted with Et,O. The washed and dried 
Et,0 extract was evapd and separated by PLC (BtOAc-CsH,, 
2: 1) into two fractions. Fraction A was cinnamic acid (35 mg), 
mp 133”, identical with an authentic sample. Fraction B (lb, 
75mg) on recrystallization from EtOAc had mp 228-230”, 
[a]: - 117.6” (CHCl,, c 1.15), NMR signals at 5.20 and 5.07 
(br, H-17), 3.80 (br, H-15), 2.72 (br, H-13). 1.25 (C-4 methyl) and 
0.95 ppm (C-10 methyl). (Calc. for C,,H,,O,: MW, 318.2194. 
Found: MW (MS), 318.2171). The substance was identical with 
an authentic sample of grandifloric acid [7, 91. We wish to 
thank Professor Tanaka for supplying the sample. 
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Abstract-The seeds of En~androphragma angolense and E. utile contained no limonoids, but protolimonoids were 
isolated and identified. 

INTRODUCI’ION 

The genus Entandrophragma is the source of sapele, 
and other important West African timbers. These con- 
tain considerable amounts of limonoids [ 11, E. angolense 
contains the simple limonoid gedunin [2], while other 
species contain more complex compounds such as utilin 
[3]. In a more extensive examination of the timher of 
E. cylindricum, Chan et al. [4] have isolated as well as 
limonoids the sapelins, which are highly oxidised 
triterpenes, probably acting as metabolic precursors of 
the limonoids These have been termed protolimonoids, 
and similar compounds have been isolate-d from other 
related plants In many genera of the Meliaceae we have 
found the seed to be a richer source of liminoids than 
the timber, but with Entandrophragma this is not the 
case. We now report a more extensive investigation of the 
seed, which has yielded no limonoids, but certain com- 
pounds in the protolimonoid and triterpene groups 
which are probably metabolic precursors ofthe limonoids. 

RESULTS AND DLXXB!3ION 

We have investigated the seed of E. angolense and 
E. utile. representative of species giving simple and 
complex limonoids in the timber. The seeds were ground 
and extracted in the usual way, and the extracts chroma- 
tographed on Si gel columns E. angolense gave a com- 
pound C,,H,,02, mp 125X’, [a&-94”. The 13C 
NMR spectrum of this compound, which we name en- 
tandrolide, showed that it was the ester of a tertiary 
alcohol (C=O, 175.4s; C-O, 86.2s). The ‘H and 
13C-NMR spectra also showed the presence of two 
double bonds each carrying one vinyl proton, five 
quartematy methyl groups, and two methyl groups on a 
double bond. Two of the quarternary methyl groups 
appeared in the ‘H-NMR spectrum at chemical shifts 
(6 1.45. 1.58) which suggested that they were attached to a 
carbon atom bearing oxygen, which must be the lactone 
oxygen. This, and the absence of any other oxygen 
atoms, suggested the presence of a triterpenoid ring A 


