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Abstract -.The aerial parts of Cole- arpal&oides yielded a single coumarin, 7-(3.3dimcthylallyloxy)-coumarin. 
Coleonema colycinum afforded 1 I coumarins including thra novel compounds identified on the basis of spectral data as 
7-(2-hydroxy-3-methylbut-3tnoxymumarin. 7-(E-3-methoxycarbonylbut-2-cnoxy)coumarin and 7-mcthoxy-8-(2.3- 
dihydroxy-3-methylbutoxy)-coumarm. 
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INlRODUCllON 

In a recent review of the genus Coleonema Bartl. et WcndL. 
Williams [I] razognioes the existence of eight specia 
which are distributed throughout southern Africa and 
used locally as ‘Buchu’ [2]. Only one of these, C. album 
Bartl. et WcndL, has ban the subject of previous chemical 
examination [3,4]. In this paper we report the results of 
an investigation of the aerial parts of two further species 
C. aspolarhoides A. Juss. and C. calycinwn (Steud.) 
Williams. Ekvtn coumarins have been isolated, three of 
which appear to be novel and three others arc reported for 
the first time from the Rutsccae [S]. 

PCSULTS ASD DISCUSSION 

The petrol extract of C. qaklfhoides was column 
chromatographed over silica gel and yielded a singk 
coumarin identified as 7-(3,3dimethylaIlyloxy~umarin 
(1) by comparison with an authentic sampk and published 
data [4,6]. Similar treatment of the C. ccllycinum sample 
followed by prep. TLC gave I1 compounds five of which 
were identified by comparison with authentic sampks [4] 
as I, 7-(2,3qoxy-3-methylbutoxy)-coumarin (2), 7-(2,3- 
dihydroxy-EmethyIbutoxy)coumarin (3), 7-methoxy-8- 
(2,3cpoxy-Emcthylbutoxy)-coumrm (7) and epoxy- 
suberosin (10). 

Two compounds, 4 and 5, were blue fluorescent 
(366nm UV) and had spectral characteristics of 7- 
alkoxycoumarins. Compound 4. C,,H,.O.. had a MS 
fragmentation pattern similar to 2 143 but showed IR 
absorption for a hydroxy group at 3420 cm - ‘. The 
‘H NMR spectrum (Table I), in addition to signals typical 
of a 7-oxycoumarin, revcakd an allylic methyl group at 
61.84, okfinic protons at 65.08 and 5.25, a hydroxy at 
62.50 with carbinolic proton at 64.55 sod a mcthykncoxy 
multipkt at 63.80-4.30 characteristic of a 2-hydroxy-3- 
methylbut-3cnoxy side chain cotirmiog the structure as 
the novel coumarin 4. 

l Prcscnl address and address for wrrqondcrwr: 
Phytochcmmy Research laboratories. Dcpnrtmm of 

Pharmacy (Pham. Ckm.). Umvasily of Sralbclydr.. 204 

George Srrcct. Glasgow GI IXW. U.K. 

Compound 5, C,,H,.O,, exhibited two carbonyl ab- 
sorptionbands, 1738and 1715cm-‘,intheIRspcctrum 
The MS showed peaks for loss of CH,O and CbHIOz 
from the M l which pointed (0 a CeHp02 substituent 
attacbcd to the position 7 oxygen. The ‘H NMR spectrum 
(Tabk I) contirmcd the presence of a carbomcthoxy 
group (63.79) within the side chain. Decoupling expcri- 
ments rationalized the remainder of the proton assign- 
ments of the 3-methoxycarbonylbut-Zcnoxy sidechain in 
5 and the 1mn.s configuration for the double bond was 
indicatal by the chemical shift of H-2’ at 66.90. To our 
kaowlalgc, this is the first report of 5 from a natural 
source although it has been synthesized by mcthylation of 
the corresponding acid isolated from Euodiu uirejcKo 163. 

The remaining compounds, 6, 8, 9 and 11, were all 
yellow fluorescent (366 nm UV) 7,8dioxycoumarins, for 
which two isomers were possibk. depending on the 
placement of the aromatic methoxy and the alkoxy 
substitucnt in positions 7 and 8. In the ‘H NMR spectrum 
(Tabk 1) 6 showed signals for a 3.3dimethylallyloxy 
group which was supported by the fragment m/z 69 
IGW + in the EIMS. DilTcrentiation bctwan the 
possibk isomers was achieved using the NMR shift 
reagent Eu(fod), [7]. Addition of Eu(fod), caused shifts 
in the ‘H NMR spectrum which indicated compkxation 
predominantly at the lactone carbnyl and shifts for the 
OMe (0.20) and 0CH2 (0.51) that supported only struc- 
ture 6 in which the OCHIR group is relatively close to the 
major site of compkxation. This compound has prc- 
viously been isolated only from Artemisio curuijoh Roxb. 
(Compositae) [8]. 

Compound 8 C,,H,,O,. was the major constituent 
and in the MS underwent facile loss of C,H,,02 to give 
the base peak mjr 192. The ‘H NMR spectrum (Tabk 1) 
confirmed the fivecarbon side chain as a 2,3dihydroxy-E 
mcthylbutoxy unit (cJ 3). The presence of hydroxy groups 
in tbc side chain ruled out the use of a Eu(fod), shift 
experiment to determine the sutwtitution pattern [9]. The 
“C NMR spectrum, with signals for an in-plane mcthoxy 
at 56.6 ppm and an out+f-p&me mcthykne at 76.3 ppn [4]. 
confinaed the structure as a new coumarin 8. 

Compound 9 was I8 MU less than 8 and had a live- 
carbon side chain with similar ‘H NMR spectral charac- 
tcristics to 4 (Tabk 1). The structure 9 was confirmed by 
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Tabk I. ‘H NMR assignments for he coumarins 4.5.6.8 and 9 
--_ _.- 

Proton 4 5 6 8 9 
- .-.. ._. -. -.. _ ____ _._- - 

H-3 

H-4 

H-5 

H-6 

H-8 

H-l’a 

H-l’b 

H-2’ 4.55 dd 6.90 m 

3’.Me 

3’-OH 
2’-OH 
4’-CH 

4’.CH 

OMc 

6.28 d 

(9.6) 
1.65 dbr 

(9.6) 
7.20 d 

(9.0) 
6.88 dd 
(2.2. 9.0) 
6.86 dbr 
(2.2) 

3.8O-UO m 

1.x4 sbr 

626d 

(10.0) 
1.64 d 
( 10.0) 
1.39 d 

(8.5) 
6.86 m 

6.86 m 

4 18 dhr 4.67 dbr 

(601 (7.0) 

1.95 Sbr 

2.50 dbr 
5.0X m 

5.2s m 

3 79 J 

6.21 d 6.18 d 

(9.6) 19.N 
7.60 d 763d 

(9.6) 195) 
7.14 d 7.18 d 

(8.5) (8.8) 
6.84 d 6.85 d 

(8.5) (8.8) 

5.54 rbr 

(7.0) 
I73 sbr 
1.77 .shr 

- 
- 

3.91 5 

4.05 dd 
(7.8. 10.0) 
4.55 dd 

(2.6. 10.0) 
3.55 dd 
(2.6. 7.8) 
1.26 s 
1.30 5 
3.40 sbr 
3.40 sbr 

3.90 5 

6.27 d 

(9.7) 
761 d 

(9.7) 
7.20 d 

WS, 
6.89 d 

(8.5) 

3.92 dd 
(8.8. 10.4) 
443dd 

(1.6. 10.4) 
4.41 dd 
(1.6. 8.8) 
1.80 sbr 

3.60 sbr 
4.W m 
5.11 m 
3.97 5 

_ _.- .-- _ _ ---- 
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