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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 

A~L/~o~l~~yc,rlrri~t~- E R acknowledges a crsrtmg lellou \hrp 
from the CSIR ol South Africa The work ,tt Rudmp was 

tinanclally supported m part by Messrs Tate and Lyle Ltd 
and the Umverslty of Ife, Nlgerla We thank Mr Butters (Tate 
& Lyle) and Dr S Agurell (Astra Lakemedel AB, Soderstaffe. 
Sweden) for spectral measurements. Dr J N T GIlbert (Umv 
of London) for an duthentlc sample of columbm and Mr S 
L 0 Malaka (IJnl\ of lfe Ngend) for tests on termites 

van Wel, H and Locbc. K (1973) f& I:lcr R~oc/wrn Sot 
Lcttcr 5 21. 38 
Inglett. G F (1075) m 7‘/w C/w~n~fr\ anti B1oche~nr5tr!: 

O/ Pht PIVIWI,~ (cd Hdrhorne I B ,md van Sumerc. 
C F eds 1, pp X5-2X0 Academic Press, London 
Barton. D H R and Eland D (1956) .I Clw~ri Sot 1085 
Wesscly F, Dmlaskl, K. Iwn‘unn W and Smger c? 

Phyfochemfefry 1975, Vol 14, pp 2720-2721 Pergamon Pre>\ Prmted m England 

A NEW CARBAZOLE ALKALOID AND COUMARINS FROM ROOTS OF 
CLAUSENA ANISATA 

DOMINIC A. OKORIE 

Department of Chemistry, Umverslty of Ibadan, Ibadan, Nlgerla 

(Rccerced 10 Apnl, 1975) 

Key Word Index-Clausena unlsutrc. Rutaceae. carbazole nlkalold clausamtm. coumarms, osthol. 
Imperatonn. coumarraym, chalepm 

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 



Phytochemical Reports 2121 

OH 

3 

for protons on C-4 and C-5[4,5] and by the fact 
that the corresponding 6-derivative has been 
synthesised 151 and the reported spectral data and 
mp are different from those of (2). 

The IR, UV and NMR of the second crystal- 
line compound from the root were identical with 
those of imperatorin. The compound, which was 
the major fraction, gave no depression on mp 
with an authentic sample. 

The third crystalline compound had mp 
111-l 13”. Molecular weight, 314, (MS); and the 
elemental analysis gave C19H2204. The IR was 
different from those of imperatorin and coumar- 
rayin, but had a strong CO absorption peak and a 
peak at 3400 cm-’ (OH); UV A,,, 295,330 nm, log 
E (3.64, 4.12). The NMR differed from those of 
imperatorin and coumarrayin in lacking doublets 
at 6.3 and 7.8; the vmylic one proton triplet (.J 
7 Hz) in the region 6 5.2-5.8 and any vinylic 
methyl groups characteristic of the presence of a 
y,y-dimethylallyl group and any furan protons. It 
showed 4 tertiary methyl groups at S 1.23 (3H); 
1.35 (3H) and 1.43 (6H); and a set of coupled 
peaks reminiscent[6] of the presence of an 
a,a-dimethyl ally1 group. The hydroxy group 
which appeared at S 2.16 (disappeared on 
exchange with D20) was shown to be tertiary 
since it could only be acetylated under forcing 
conditions to give an acetate mp 104-106”. More 
detailed NMR studies led to the structure (3) as 
that of chalepin mp 118-119” which was 
isolated[7,8] from the roots of Ruta chalepensis. 
The reported[7] NMR sppeared to be identical 
with that of our compound. 

Column chromatography of the hexane extract 
of another batch of roots of Clausena anisata 

1 Rj=h,R*=H, %=Me 

2 R,=H R2= >9-, RyH 

from the same location gave four crystalline 
compounds The first, mp 84-86” was shown (UV, 
IR, NMR) to be osthol. The second, third and 
fourth crystalline compounds were found to be 
identical in all respects with coumarrayin, 
imperatorin and chalepin respectively. 

It is significant to note that the 2 carbazole 
alkaloids and 3 out of the 4 coumarins so far 
isolated from Clausena anisata possessed the 
y,y-dimethylallyl group. The only exception, 
chalepin has the a,a-dimethyl ally1 system. 

EXPERIMENTAL 
Extractron of the roots Powdered roots (3 3 kg) were 

extracted wtth refluxmg hexane The concentrate gave a 
gummy solid (25 Og) whtch was dtssolved m C,H, and 
chromatographed on a column of SI gel (100 g) elutton wtth 
Et,O-petrol(60-80”) Light petrol-EtzO (8 2) eluted clausam- 
tin (2) as sulky yellow crystals mp 154-156” (0 032g) Ltght 
petrol-Et20 (7 3) fracttons ytelded. tmperatorin mp 100-101” 
(2.34g) Light petrol-Et20 (6 4) eluates afforded browmsh 
crystals of chalepm mp I1 l-l 13”(0 68 g) The second batch of 
roots treated similarly and light petrol-Et20 (8.2) furnished 
osthol mp 84-86” and coumarrayin mp 153-155”; but no 
clausanitin, light petrol-Et,0 (7.3) gave tmperatorm and hght 
petrol-Et,0 (6 4) furnished chalepm 
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