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Abstract-The seeds of Camoensiu hrevicalyx have yielded five quinolizidine/indolizidine alkaloids. The known 
alkaloids camoensine and camoensidine and the novel 12-a-hydroxycamoensine and 12-hydroxy-16-methoxy- 
11: 12,13: 14-tetradehydrocamoensine were characterized on the basis of their spectral data. A third novel alkaloid was 
tentatively identified as 12-hydroxycamoensidine. The taxonomic significance of the alkaloids is discussed briefly. 

INTRODUCTION 

The genus Camoensia Welw. ex Benth. 
(Leguminosae-Papilionoideae), which occurs in west 
tropical Africa [l 1, consists of two species of clambering 
shrubs, C. hrevicalyx Benth. and C. maxima Benth. [2,3]. 
Although most authorities have been consistent in placing 
it in the Papilionoideae, usually in the tribe Sophoreae, 
Yakolev [4] assigned it to the Caesalpinoideae. 

A study of the roots of C. maxima [5] revealed the 
presence of three alkaloids, leontidine (l), camoensine (2) 
and camoensidine (3). Leontidine had previously been 
reported from two species of Leontice (Berberidaceae) 
[6]. These alkaloids, whilst obviously closely allied to the 
typical quinolizidine alkaloids of the Papilionoideae [7], 
differ from the normal alkaloids of that group in their 
possession of an indolizidine C/D ring system. Despite 
their atypical structure the occurrence of these alkaloids is 
considered to offer strong support for the majority 
opinion that Camoensia belongs to the Papilionoideae 
rather than the Caesalpinoideae. 

In this paper we report the isolation and 
characterization or partial characterization of five 
quinolizidine/indolizidine alkaloids from the seeds of C. 
hrevicalyx. The chemotaxonomic significance of the 
Camoensia alkaloids is discussed in terms of recent 
proposals regarding the distribution of quinolizidine 
alkaloids in the Papilionoideae [7]. 

RESULTS 

Extraction of the defatted seeds of C. hreviculyx with 
CHC13 gave three alkaloids. The major component was 
separated by CC over alumina. The two minor 
components were obtained from the column as a mixture 
and subsequently separated by preparative TLC. 

The major alkaloid analysed for C,4H18N20 and gave 
UV and IR spectra identical to those recorded for 
leontidine (1) and camoensine (2) [5]. The ‘H NMR 
spectrum showed signals for H-3, H-4 and H-5 of an a- 
pyridone and double doublets for the H-10 protons which 
form an ABX system with H-9. The EIMS gave ions for 

fission through the C-ring: m/z 160 (4) and 146 (5) for A/B 
rings and m/z 96 (6) and 84 (7) for the D-ring [8]. These 
data are compatible with either 1 or 2. 13C NMR shifts 
were assigned (Table 1) by comparison with published 
data for anagyrine (8) [9]. The shift value observed for C- 
8 was 21.4ppm. C-8 is only shielded to this extent when it 
is brought into close proximity to N-15, as occurs in 
quinolizidines in which H-9 and H-l 1 are trans [9, lo] 
[e.g. camoensine (2)]. By contrast in H-9/H-11 cis 
quinolizidines [e.g. leontidine (l)] C-8 resonates at values 
greater than 30ppm. 

One ofthe minor alkaloids analysed for C,,H22N20. It 
gave no UV spectrum and lacked cc-pyridone protons in 
the ‘H NMR spectrum. The EIMS was more complex 
than that of 2 but the occurrence of an ion at m/z 84 (7) 

Table 1. ‘%I chemical shift values for 2, 3, 8, 9 and 11 (ppm) 

Carbon 

No. 2 8 [ll] 11 3 9 [Ill 

2 164.1 s 163.5 s 164.7 s 175.2 s 

3 117.2 d 116.6 d 117.0 d 33.4 t 33.0 t 
4 139.2 d 138.6 d 139.5 d 20.6 t 19.6 t 
5 105.2 d 104.3 d 106.1 d 30.1 t 26.7 t 

6 151.4 s 151.1 s 152.6 s 62.0 d 61.7 d 
7 35.2 d 35.6 d 34.4 d 33.8 d 34.9 d 
8 21.4 t 22.6 t 22.9 t 23.8 t 27.3 t 
9 29.2 d 32.7 d 27.2 d 29.7 d 32.4 d 
10 55.1 t 51.6 t 52.1 t 43.3 t 46.6 t 

11 66.3 d 63.3 d 74.7 d 64.8 d 63.8 d 
12 25.4 t 25.7 t 68.7 d 30.5 t 33.5 r 

13 20.9 t 19.2 t 34.0 t 25.8 t 24.5 r 

(l4)* 20.8 t 25.3 t 
14 (15)* 51.9 t 53.0 t 52.1 r 55.7 t 55.3 t 

16 (17)* 55.3 t 54.4 1 57.9 t 60.5 t 57.4 t 

* Numbers in brackets refer to the extra carbon in the D-ring of 

8 and 9. 

Spectra were run in CDCI,. 
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was indicative of the pyrrolidine D-ring. Ions 4 and 5 were 
displaced to a position 4 MU higher. These data are 
consistent with a quinolizidine/indolizidine with a 
reduced A-ring; either 3 or tetrahydroleontidine. The “C 
NMR spectrum (Table 1) was comparable with that 
published for lupanine (9) [9] and showed C-X resonating 
at 23.7 ppm thus confirming the alkaloid as camoensidine 

(3). 

C&OH proton and a double doublet at 8 3.30.to H-l 1. 
In view of the occurrence of H-l 1 as a sharp double 
doublet, coupling to H-9, and one proton at H-12, the 
hydroxyl substituent was tentatively assigned to C-12. 

The second minor alkaloid analysed for CiSHZ2N202. 
Unlike 2 and 3 it gave a sharp mp and the IR spectrum 
revealed an OH substituent. The EIMS gave ions for the 
A/B rings identical to 3. The major ion for ring-D was 
observed at WI:‘= 100 and included an oxygen. This 
suggested that the alkaloid was similar to 3 but 
substituted with a hydroxyl in ring-D or at C-16. 
Insufficient material was available for further analysis but 
in view of the occurrence of 12-x-hydroxycamoensine (1 I) 
in the MeOH extract (see below) it seems probable that 
this alkaloid is 12-hydroxycamoensidine (10). 

A 13C NMR spectrum (Table 1) gave signals for C-2 to 
C-10 and C-14 and C-16 in close agreement with 2. 
Resonances for C-l 1 and C-l 3 showed deshielding of 
about 10ppm. typical of carbons orrho to a hydroxyl 
bearing carbon and confirming the position of the 
hydroxyl group at C-12. The resonance position of C-8 
again confirmed WUMS stereochemistry for H-9 and H-I I. 

The remaining problem was to assign the stereo- 
chemistry of the hydroxyl group at C-12. It has been 
shown [l 1, 121 that the broadening of the signal for the 
CH-OH proton in I-hydroxy-indolizidine (12) differs 
widely between H-l/H-9 c,is (cn 1 I Hz) and wuw (cur 
21 Hz). In this case signal width for H-l 2 was 11 Hz, thus 
requiring H-12 to be cis to H-l 1 and identifying the 
alkaloid as the novel 12-x-hydroxycamoensine (11). 

CC of an aliquot of the MeOH extract over alumina CC of the remainder of the MeOH extract over silica gel 
gave 2 and 3 togethet with a further alkaloid which 
analysed for C, qH1 HN202. Its UV spectrum was identical 

yielded traces of a fifth alkaloid (R, = 0 on alumina) 

to 2. The IR spectrum showed a hydroxyl substituent. 
which analysed for Ci5H,,N20,. The IR spectrum 
indicated a hydroxyl substituent. EIMS gave ions 4 and 5 

EIMS gave ions 4 and 5 for the A/B rings and at rniz 112 
(6 + 0) and 100 (7 + 0) for the D-ring. ‘H NMR showed 

but none of the normal D-ring ions. The ‘H NMR 

the presence of the x-pyridone and gave double doublets 
spectrum showed the presence of the r-pyridone ring 
together with an additional AB quartet in the aromatic 

for the H-10 protons, all in close agreement with 2. A region. The highly deshielded position of one part of the 
multiplet centred at ,i 4.35 (1 H) was assigned to a AB quartet ($5 7.90) requires its assignment to H-14 with 

l-1 
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