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While the pericarp of the serendipity berry 
(Dioscoreophyllum cumminsii (Stapf) Diels, Mems- 
permaceae) has a persistent, mtensely sweet taste 
due to the content of a chemostimulatory, taste- 
active protein called monellin [l] or serendip [2], 
other parts of the fruit, particularly the seeds, 
taste bitter. This fact prevents the use of the whole 
fruit for sweetening purposes. Our two groups 
have now independently identified the bitter sub- 
stance columbm in the seeds and those of us at 
Reading have also found isocolumbm to be pres- 
ent. 

The fresh, fully ripe berries were collected near 
Ede, Nigeria, and the fleshy sarcocarp removed 
by rubbing and washing. The seeds, after drying, 
powdering and defattmg with light petroleum, 
were extracted by cold percolation with EtOH. 
Upon evaporation of the extract, a copious white 
precipitate formed, which was recrystallized from 
CHCl, upon addition of light petrol. Recrystalli- 
zation from acetone gave a yield of 0.3%, based 
on weight of fresh fruit, of colourless needles, mp 
195-196” with effervescence, [a];’ $52.7” (c 1.0 
in pyridine). (Found: C, 66.72; H, 6.47. C,,H,,O, 
requires: C67.1; H, 6.20%.) This was identified 
as columbin (1) from study of the IR, NMR and 
MS data and from its ready loss of CO2 on heat- 
mg to furnish decarboxycolumbin, mp 14&141” 
[3]. This identification was confirmed by direct 
comparison (mmp, IR, NMR, MS) with an 
authentic specimen. 

Originally isolated from colombo root (Jateo- 
rhiza palmatu Miers, Memspermaceae) [4], colum- 
bin has more recently been found in seeds of 
Sphenocentrum Jollyunum (Memspermaceae) [S]. 
This is thus the third report of its occurrence in 
this family. It has, however, been found once in 
an unrelated family, in Melothriu maderusputuna 

( 1 ) Columbln 
( 2 ) lsocolumbln 

(8-C eplmer) 

Cogn. (Cucurbitaceae) [6], so that it cannot be 
regarded as being entirely specific to the Menis- 
permaceae. Nevertheless, the occurrence of 
several oxides of columbm in another member of 
the family, Fdxzurru chloroleucu [7], suggests 
that this type of dtterpenoid bitter principle may 
be fairly widespread in this plant group. 

The original crude bitter principle, before re- 
crystallization, was found to contain a closely 
related second component, which could only be 
separated from columbin by repeated column 
chromatography on Si gel using CHCl,-EtOAc 
(1: 1). The slower moving second component was 
eventually obtained pure, followmg recrystalliza- 
tion from CH,Cl,-MeOH (4: l), as needles, mp 
183-168”. (Found: C, 66.48; H, 6.16x.) It was 
identified as isocolumbin (2) by direct spectral 
and mp comparison (of the compound and its 
acetate) with authentic material (and acetate) pre- 
pared by isomerizing columbm wrth mild alkali 

c31. 
Since the mterconversion of columbin to isoco- 

lumbin (i.e. epimerization at C-8) occurs under 
mild conditions, it was possible that isocolumbm 
was simply an artifact of the isolation procedure. 
That this was not so was shown by TLC examina- 
tion of a direct extract of fresh seeds, when colum- 
bm and isocolumbm were detected in approxi- 
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mately 3: 1 ratro. The two Isomers were just separ- 
able on St gel plates developed with CHCl,- 
EtOAc (1: I), R,‘s columbm 0.48 and isocolumbin 

0.38, or wnh CH,Cl,- MeOH formamtde 
(80: 19 I), Rj’s 0 86 and 0 79 respectively The two 
compounds were detected vvrth phosphomolybdlc 
actd or vamllm-orthophosphorrc actd 

Thts 1s the first report of the natural occurrence 
of isocolumbm In plants. Prelrmmary tests indt- 
cate that rt 1s as strongly bitter as columbm. The 

ecologrcal rmportance of serendtptty berry con- 
tammg both Intensely sweet and strongly bttter 
prmcrples 1s as yet unresolved Tests carried out 
to see d columbm was an attractant or deterrent 
to the feeding of termites gave no posmve results 
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It has been reported[l] that the roots of 
Clausena anisata (Wrlld). Rutaceae contained 
the coumarins rmperatorin and coumarraym. 
Recently we isolated[21 a new carbazole al- 
kaloid, atanisatin (1) from the stem. We now 
report a re-investigation of the roots which has 
led to the isolation of another new carbazole 
alkaloid, clausamtin (2) as well as 4 coumarins. 

The gummy solid from hot hexane extrac- 
tion of the roots was chromatographed on Sr gel 
using increasing percentages of Et,0 In light 
petroleum (60-80”), to give three different crys- 
talline fractions. The first (2) formed silky yellow 
crystals mp 154-156”; MS gave MW 279, 
CI~H17NOZ (Req. C, 77.4; H, 6.1; N, 5.0; found C, 
77.2; H, 6.0; N. 5.0%). IR, v,,;,, 3400 (weak), 3300, 
1635 (weak), 1610 cm ’ attributable to -OH, 
-NH, and H-bonded aromatic CO and aromatic 
ring respectively: FeCh and ammomacal AgNO, 
positive (phenol) and dinitrophenylhydrazine 
indicated the presence of CHO. It gave a positive 
carbazole testC31, and appeared to be a 3-formyl 
carbazole by UV: A.,,, 239,249 (sh), 278,288 (sh). 
297 and 340 nm (log E = 4.40. 4.29. 4.39, 4.46, 

4.53 and 3.90 respectively) in agreement with 

those of murrayanine [4] and atanisatm 121. NMR 
(Varian A-60, CdCl,, &scale, TMS as internal 
standard) showed two one-proton sharp singlets 
at 9-87 (-CHO); Il.75 (-OH), the latter disap- 
pearing on deuteration; I-72, a three proton 
slightly split peak; 1.85 (s), three proton; 3.62 
(d), two protons (.I 7 Hz); 5.33 (t), one proton (.I 
7 Hz), representing 2 vmyl methyls, benzylic 
methylene and vinyl proton respectively proba- 
bly indicating a prenyl group; other signals were 
three one-proton at 8.0(s 1 (C-4), 7.37(s) (C-8) 
and 7.34(s) (C-l), one proton 7.9(d) (J 7Hz) 
(C-5) and a one proton 7.31(q) (J 7. 2 Hz) (C-6); 
accounting for 5 aromatic protons The -NH 
proton resonated at 7.85. 

Since clausanitin (2) is a 3-formyl carbazole 
and the formyl group is chelated to the OH 
group, the latter must be at C-2 or C-4. Position 
C-Z IS most likely on biogenetrc grounds and if 
the OH group were at C-4, the NMR three 
one-proton sharp singlets at 8.0, 7.37 and 7.34 
would not occur. The y,y-drmethylally group is 
obviously at C-7 on the basis of the N MR signals 


