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Table 2. Species of Menyanthaceae investigated for presence 
of L-( + )-Bornesitol 

Species L-( +)-Bornesitol 

*Fauria crista-galli 
Menyanthes trifoliata 

* Villarsia caltifoliu 
* Nymphoides breoipedicellata 

Nvmvhoides ueltata 
*Lip&phyll& gunii 

* Herbarium specimen. 

- 
- 
- 
- 
- 

(84: 16: 1:&l); (b) BuOH-pyridine-HOAc-H,O (60:40:3:30). 
Carbohydrates and inositols were detected by spraying with 
alkaline AgNO, [l I]. ‘Y%(+ )-bornesitol from Vinca minor 
and “%bornesitol from Gentiana angustifolia, G. clusii, G. 
lutea, Swertia perennis were isolated by 2-D PC from leaf 
extracts, after photosynthesis of the excised leaves in r4C02 
for several hours. Radioactive inositols were applied to leaves 
by immersing the petioles in solution containing the radioac- 
tive compound. The radioactive areas were located by autora- 
diography. - _ 
Acknowledgements-Authentic L-( +)-bornesitol was a gener- 
ous gift from Prof. S. Angyal. The excellent technical assist- 
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It is obvious from these results that L-(+)-bornesitol REFERENCES 
appears to be a very characteristic compound for the 
Gentianaceae, being generally present in all subtribes 1. Girard, A. (1871) Compt. Rend. 73, 426. 

except the Exacinae. In contrast none of the 5 genera 
2. Plouvier, V. (1965) Compt. Rend. 260, 1003. 

examined of the Menyanthaceae contained L-(+)-bor- 
3. Nishibe, S., Nisada, S. and Inagaki, I. (1971) Phytochemis- 

nesitol. This confirms the separation of this family from 
try 10, 2543. 

the Gentianaceae which is mainly based on anatomical 
4. King, F. E. and Jurd, L. (1953) J. Chem. Sot. 1192. 
5. Hostettmann, K. and Jacot-Guillarmod, A. (1974) Phyto- 

characters [9, lo]. chemistry 13, 1625. 
6. Schilling. N., Dittrich. P. and Kandler, 0. (1972) Phyto- 

EXPERIMENTAL 
chemistry 11, 1401. 

7. Hegnauer, R. (1962) Chemotux. d. Pj7anzen, Vol. IV, Birk- 
Materials. Plant material was obtained from the Botanical hauser Verlag, Berlin. 

Garden and from the Bavarian State Herbarium, Mllnchen 8. Kandler, 0. (1964) Ber. Deut. got. Ges. 77, 62. 
and from the Botanical Garden, Berlin-Dahlem. 9. Engler, A. (1964) Syllabus der Pjlanzenfamilien, Gebr. 

Methods. Leaves were extracted with EtOH-H,O and the Borntraeger, Berlin, 2. Band, 408. 
cone extract was chromatographed on filter paper (Whatman 10. Lindsey, A. A. (1938) Am. J. Botany, 25, 480. 
No. 1, descending). The following solvent systems were used 11. Trevelyan, W. E.. Procter, D. P. and Harrison, I. S. (1950) 
for 2-D PC: (a) 88% PhOH-H,O-HOAc-1 M EDTA Natire 166,444. 
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Plant. Antiuris africana, Moraceae. Source. Forests around 
Ibadan and Olokemeii Forest Reserve, Nigeria Identification 
was by Federal Forest Research Institute, Ibadan and the 
Department of Forestry, University of Ibadan, Ibadan. Uses. 
The tree is a source of timber. The bark extract of the plant 
is used by the indigenes in the treatment of chest pains. Pre- 
vious work. Cardiac glycosides of A. toxicaria [1,2], cardiac 
glycosides of A. africana [3]. 

Present work. The latex of A. africana was obtained from 
the standing tree by slashing. Part of the latex was dried in 
the oven before extraction and part was extracted fresh. The 
dried latex (216g) of A. africana was Soxhlet extracted with 
light petrol for four hours, 

-Removal of solvent from the petrol extract gave a gum 
(100 a) consisting (IR. NMR) of a mixture of the acetates and 
cinnhates of t&rpenoids’that could not be separated into 
its components. The gum (50 g) was hydrolysed (2 M methano- 

* Part 5 in the series ‘Chemistry of Medicinal Plants: for 
part 4 see Okogun, J. I. and Ekong, D. E. U. (1969). Chem. 
Ind. (Londonh 1272. 

lit KOH, 500 cm3, 5 hr at reflux) and separated into a non-sa- 
ponifiable fraction (46 g) and an acidic fraction. The non-vola- 
tile acid crystallised from acetone mp 132-133”. It was identi- 
cal in all respects with an authentic sample of cinnamic acid. 
The non-saponifiable fraction (15 g) was chromatographed on 
5% deactivated alumina [4]. EtaO-hexane (1:4) eluted butyr- 
ospermol (2g), IR, NMR, MS mp llO-113”, acetate (AC+ 
C=,HsN) mp 144-146” (lit, [S] mp 146.5”-147.5”) and a mixture 
of alcohols (11 g). The mixture of alcohols (5 g) was acetylated 
(Ac,O and C,H,N). The resulting mixture of acetates (3 g) 
was chromatographed on Si gel-AgN03 [6]. Elution with 
EtzO-hexane mixtures gave a-amyrin acetate (9OOmg), IR, 
NMR, MS, mp 223-225” (lit. [7] mp 225-226”) and lupenyl 
acetate (150mg), IR NMR, MS, mp 217-218” (lit. [S] mp 
214-215”). 

The wet latex (5.3 1) was shaken with 95% EtOH (2 1) and 
left standing at room temperature for 1 week. The resulting 
coagulum was separated from the supernatant by centrifuga- 
tion. The supernatant solution was concentrated (to 1.5 1) at 
60’ under reduced pressure. The concentrate on standing gave 
crystals (14.3 g), which were soluble in Hz0 but insoluble in 
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organic solvents and were discarded. The mother liquor was 
successively extracted with light petrol and CHCl, (to remove 
the mixture of triperpenoid acetates and cinnamates). The 
aqueous phase was diluted with EtOH and stirred with freshly 
prepared PbO to precipitate tannins. The process was 
repeated until the filtrate gave no positive test for phenols [3]. 
The clear filtrate was concentrated (to 600 cm3) and succcssi- 
vely extracted [Z] with CHC13, CHCls-EtOH (2:1), and 
CHCl,-EtOH (3:2) to give on removal of solvents thick 
syrups (2 g, 16 g and 3.5 g respectively). Each of the extracts 
showed the presence of cardiac glycosides by the Kedde test 
[9]. TLC [lo] silica gel of a sample of the CHCl,-EtOH 
(2:l) extract indicated the presence of cardiac glycosides and 
amino acid betaines. This extract gave two crystalline betaines 
I and II on fractional crystallisation from cold Me2CO- 
MeOH. The mother liquor obtained after crystal&&ion of 
the beta&s contained mainly cardiac glycosides [ll]. 

Betaine I was recrystallised from methanol and had mp 
270-274”. It analyses for Ci4H1sNZ02. IR, 32m2600; 1620 
(C=O); 750 (aromatic ring). NMR of betaine I (DaO, TMS 
external reference) showed the presence of five aromatic pro- 
tons at 7.10-7.65 (5 H, m). a one proton multiplet around 4.1 
(1 H, m), a two proton doublet around 3.2 (2 H, d, J 6 Hz) 
one arm of which was together with a ten-proton singlet at 
3.1 (10 H, s, -N+ (Me)s). It formed a nitrate (as MeOH 
soln acidified with 4h4 HNOs) mp 22&230” (decomposition), 
C,,H19N30s; a HCl-ide C14H19N202Cl, softened at 240” 
and decomposed at 253-255”. Betaine I was identical mp IR, 
NMR with tryptophan betaine, synthesised [12] from 
( f)-tryptophan. Betaine II on recrystallisation from Me&O- 
MeOH had mp 240-242” (decomposition). It analysed for 
C12H17N02. IR, 3350, 2380; 1660 (C=O), 1600, 725, 710 and 
680 (aromatic ring). NMR (DzO, TMS external reference), 7.30 
(5 H, s, aromatic protons), 3.8 (1 H, m, -CH-), 3.25 (10 H, s, 
-N+(Me)J, 3.15 (2H, d, J lOHz, one arm of this doublet 
overshadowed by the -N+ (Me), absorption at 3.25). Betaine 
II formed a HCI-ide, C&H1sN02Cl, mp 220-224” and easily 
eliminated trimethylamine to form cinnamic acid on reflux 
with aqueous NaOH. Betaine II was identical mp IR, NMR 
with a sample of a-trimethyl-b-phenylpropiobetaine (phenyla- 
lanine betaine) synthesised by a modification of the method 
of Billman and Berg [13]. In this regard, phenylalanine was 
permethylated [12] in the cold with Mel and the required 
betaine was generated from the methiodide with aquous 

A&SO, instead of Ag,O. The bark of A. africana was also 
extracted with light petroleum to give a mixture of triterpene 
derivatives as found in the latex and with 95% EtOH which 
extracted a mixture of cardiac glycosides [ll] and betaines 
similar to the extract of the latex. Significance: Triterpenoids 
and betaines are reported for the first time as constituents of 
the latex and bark of A. africana and the genus Ant&is. The 
latex is a good source of butyrospermol which was first iso- 
lated from shea butter [14] but has since been rather difficult 
to obtain in good quantity from that or any other readily 
available source. The co-occurrence of the cinnamic acid 
group and phenylalanine betaine in A. africana is of biogenetic 
significance. 

Acknowledgements--One of us (A.I.S.) thanks the Tropical 
Products Institute, London for the award of a junior fellow- 
ship. 
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In continuation of earlier work on the furanoid diter- 
penes of Hedychitun spicuttun rhizomes [l], work-up of 
a larger quantity of rhizomes has yielded a second fur- 
anoditerpcne, designated as ‘I-hydroxyhedychcnone 
(13-/?-furanolabda-6-keto-7,1l-dien-7-oi; 1). 7-Hydroxy- 
hedychenone, white needles (hexane) mp 108--9”, [ah 
+ 125”, analyzed for CZOH2603 (M’ 314). It gave a posi- 
tive Ehrlich test suggesting that it was a furanoid diter- 
de. This conclusion was substantiated by spectroscopic 

* CDRI communication No. 2129. 

data. It had ,$,,,,215 (e 12960), 230 (14510) and 278 mn 
(14200) suggesting possibly a conjugated furan and an 
a&unsaturated ketone. IR: (v,,,, 3400 cm-‘), intramole- 
cular bonded hydroxyl [Z]; 1656 and 1642cm-‘, LX&WI- 
saturated ketone; 1500 and 873cm-‘, furan ring; and 
970 cm-‘, trans olefinic double bond. 

The NMR spectrum showed a furan ring m (257 z, 
m, 2cr-g and 3.44 rn, l/?-a; three quaternary C-C& 
(902, 8.82 and 8.79) and a CI& on a double bond (d, 
8.2, J 2 Hz). No resonance was attributable to > CEOH, 
showing a tertiary OH which gives a singlet at 6.7 in 


