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Plant. Piper guineense Schum. and Thonn. (Pipem- 
ceae), also known as West African Black Pepper or Ash- 
anti Pepper, is a woody climber of the forests of Ghana 
and other parts of West Africa Cl]. The plants were col- 
lected and identified by Mr. K. Obeng-Darko of the 
Faculty of Agriculture, and, voucher specimens are on 
deposit at the Faculty of Pharmacy, University of 
Science and Technology, Kumasi, Ghana. Uses. Condi- 
ment and medicinal in the treatment of coughs, intestinal 
disease, bronchitis, venereal desease, colds, rheumatism 
and insect infestation [l]. 

Previous work. On the crude fiber content [2], the lig- 
nans yangambin [3,4] and dihydrocubebin [5] and a 
series of unsaturated aliphatic amides [6]. 

Plant part examined. Dried fruits were extracted by 
maceration with Me,CO. The combined Me,CO 
extracts were concentrated to an oily residue which was 
partitioned between Et,0 and H,O. Chromatography 
of the Et,0 soluble compounds over silicic acid in 
petrol-CHCl, mixtures afforded a complex mixture of 
constituents [7]. Repeated rechromatography of various 
fractions afforded A@-dihydropiperlonguminine as white 
crystals, mp 9&94”C, whose IR and UV spectra were 
indicative of an cl&unsaturated secondary amide con- 
taining an aromatic function [8,9]. The NMR spectrum 
was very similar to that of piperlonguminine [6] and 
further indicated the trans orientation of the two olefinic 
protons adjacent to the amide carbonyl [S 582 (lH, d, 
J 16Hz) and 6.87 (lH, d, J 16Hz)]. The mass spectrum 
showed M’ at m/e 275, two mass units higher than 
piperlonguminine (M+ m/e 273) [a. Catalytic reduction 
of the unsaturated amide over Pd-C gave tetrahydropi- 
perlonguminine, identical (UV, IR, NMR. MS mp, mmp) 
with the product of the reduction of piperlonguminine 
(prepared from piperic acid chloride and isobutylamine) 
in the same manner. Finally, treatment of the dihydropi- 
perlonguminine with 0.~0, followed by KIO, [11,12] 
afforded 3-(3,4-methylenedioxyphenyl)-1-propanal (pre- 
pared by synthesis from 3,4-methylenedioxycinnamic 
acid) as the major product, confirming the a$-orien- 
tatjon of the double bond of the natural amide. To our 
knowledge, this is the first reported occurrence of A@-di- 
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hydropipcrlonguminine in nature, although both A@ and 
A$?-dihydropiperlonguminine have been synthesized pre- 
viously [ 131. 

Biological signijicance. Medical [l]. 

EXPERIMENTAL 

Extraction. The dried fruits (500 g) were extracted by macer- 
ation with Me&O (3 x 3 1.) and the combined extracts con- 
centrated to an oily residue (17.94g) which was partitioned 
between Et,0 (@5 1.) and H,O (2 x 05 1.). Chromatography 
of the Et,6 soluble compounds (16.83g) over silicic &id 
1500 e) in oetrolXHC1, (3:7) and then netrol-CHCI, (1:3) 
&orzed fractions con&&g ‘numerous compounds. Rkchro: 
matography of various fractions in the same manner afforded 
A@ .i;l.,,l, ., ;r. ii. ;,c~~~~~;,,;,~~: 
90- ‘4 I,LI’..l 1.. ti-I 

(75 mg) as white crystals, mp 
,” ” mn (log E): 208 (4.20). 212 (sh) 

(4.15), 240 (sh) (3.81). 290 (3.58) and 339 (344); vale cm-‘: 
3390, 1667, 1620, 1548, 1503, 1490, 1445, 1250, 1188, 1100, 
1035, 925, 857 and 810; NMR (6OMHz CDCl,): 6 090 (6H. 
d, J 6 Hz), 1.25-1.58 (3H, m), 2.52 (2H. t, J 7 Hz), 3.10 (2H. 
t. J 7Hz), 5.82 (lH, d, J 16Hz), 5.92 (2H, s), 6.68 (2H. s), 
6.82 (lH, s) and 6.87 (iH, d, J 16 Hz); MS (probe) 70eV m/e 
(rd. int.): 275 M+ (16%) for C14HZIN03, 203 (3), 175 (3), 
135 (100), 105 (2), 77 (4) and 57 (1). 

Tetrahydropiperlonguminine. A’““-dihydropipedonguminine 
in MeOH was reduced in the presence of 5% Pd-C (5 mg) 
for 4 h to afford tetrahydropiperlonguminine, colorless needles 
from petrol-C,H,, mp-45-i7”; >7plfBFF nm (log E) 210 (3.77). 237 
(s/z) (3.51) and 290 (348): v!? cm-“: 3330. 2940. 1640. 1550. 

I. I.“. 

i49d. 1488, 1445, li45. 1190, 1160, 1100, 1037, 920, 860 and 
805; NMR (60 MHz, CDCl,): 6 0.87 (6H. d. J 6 Hz), 1.59-2.48 
(9H. m), 2.99 (2H. t, J 7 Hzh 5.85 (2H, s) and 6.60 (3H, s); 
MS (probe) 70eV (rel. int.): M+ m/e 277 (76%) for 
Ci6H,,N0,, 262 (3). 234 (5), 205 (28), 204 (54), 177 (8), 163 
(3), 149 (5). 148 (52), 142 (17). 135 (loo), 128 (20), 115 (70), 
114 (9), 105 (8). 100 (9). 77 (27). 72 (22). 60 (40). 57 (7), and 
43 (9). The product was identical to authentic tetrahydropiper- 
longuminine (prepared by the condensation of piperic acid 
chloride and isobutylamine followed by catalytic hydrogena- 
tion with 5% Pd-C) by direct comparison (UV, IR, NMR, 
MS, mp, mmp). 

3-(3,&meth$enedioxyphenyl)-1-propanal. Oxidation of 
A”!‘-dihydropiperlonguminine in dioxane-H,O (3:l) with 
0~0, for 5min followed by treatment with excess KI04 
(added batchwise) over a period of 20min and stirring for 
I hr gave an Et20 soluble oil which after chromatography over 
sdicic acid and elution with C,H, afforded 3-(3,~m&hylene- 
dioxyphenyl)-I-propanal (a pale yellow oil. identical UV. IR. 
NMR, MS) with a sample prepared by synthesis Irom 
3,4-methylenedloxycinnamic acid). 
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The seeds of GrifSonia (Bandeiraea) simplicifolia (Val 
ex DC.), a West African legume used in native medicine 
[l], have been reported [2,3] to contain high concen- 
trations of 5-hydroxy+tryptophan (5-HTP). It has been 
argued that the accumulation of this amino acid like 
the accumulation of 3,4 - dihydroxy - L - phenylalanine 
(L-DOPA) in seeds of Mucuna species may protect the 
seeds from insect predation [4], and both the ground 
seed of G. simplic$%a and 5-hydroxy+tryptophan itself 
have proved to be extremely toxic to the larvae of Pro- 
denia eridania (the southern army worm) [S] and the 
larvae of Cadlosobrarchus maculatus (the southern cow pea 
weevil) [6]. 

In studying the distribution of L-DOPA in Mucuna 
it was possible to obtain seeds of six different species 
of the genus and show that all of these (but none from 
other genera examined) accumulated the amino acid at 
uniformly high levels (6-9x dry wt.) [4]. This finding 
supported the view that the role of L-DOPA in Mucuna 
seeds is a protective one. No such comparison was poss- 
ible with Griffonia however as only one species of the 
four described in this small genus was available at the 
time of the original work and no other 5-HTP accumu- 
lating species were found in related genera. 

We now report that a few seeds of G. physocarpa Baill. 
(Bandeiraea tenuijlora Benth.) from Gabon and of G. spe- 
ciosa (Welw. ex Benth.) Taub. collected in Zaire in 1958 
and preserved at the Royal Botanic Gardens, Kew, have 
been made available to us. The seeds of both these spe- 
ties also contain high concentrations of 5-HTP. On 

analysis (calorimetrically [7] and by amino acid ana- 
lyser), 20 individual seeds of G. simplicgolia collected in 
Nigeria gave a mean value of 14.0% f 0.24 of 5-HTP 
(calculated on dry seed weight). This uniformly high 
value is consistent with the view that 5-HTP has a pro- 
tective role in the seed. 

In analysing seeds representing over 250 other genera 
of the Leguminosae we have failed to find any other 
species that accumulates 5-HTP, and it is clear that the 
accumulation of 5-HTP is restricted to a very small 
number of plant species and may in all probability be 
a unique biochemical characteristic of this one tropical 
genus. 
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