
remove waxy matter; thus producing. a red. free-flowing solid 

(ca 10 mgjl. broth). 

Z.solation y/bostrqcin II). Bostrycin was isolated by dissolving 
1. 

the above extract (250 mg) in warm HOAc. tiltcring to remove 

insoluble material, then allowing the soln to cool. Dark red 
2. 

crystals deposited (203 mg). mp 236 ~237 , [~]f)’ -81 (c, 1.19 in 

DMSO), which were identical to boatrycin (riric, .mprcr). 
3 
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COUMARINS FROM APIUM GRA VEOLENS 
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Key Word Index--Apiunz yra~~olens; Umbelliferae; seeds; seselin; bergapten; isoimperatorin; Isopimpinelhn; 
7-hydroxy-8-methoxy-6-(3-methyl-~-buteny~)~H-I-benzopyran-2-one; apigravin; osthenol; structural determi- 
nation. 

Continuing our investigation [I- 31 of Apium gruvrolcns 

seeds, we now wish to report the isolation of 6 coumarins 
from the petrol extract of the seeds. Three of the cou- 
marins not previously reported from A. g~~~ueo/~n.s seeds 
are seselin. isoimperatorin and osthenol, the other two, 
bergapten and isopimpinellin, are known [4. 51. The 
sixth, a novel coumarin named apigravin. has been as- 
signed the structure 7-hydroxy-%methoxy-6-(j_methyl- 
2-butenyl)ZH-I-benzopyran-2-one, 1. based on the fol- 
lowing experimental evidence. 

Spectral data of 1 and its Me ether revealed the presence 
ofa coumarin skeleton with a OH. a OMe and a C-prenyl 
group in it. Its ‘H NMR spectrum indicated that the 
3-, 4- and j-positions in the coumarin are unsubstituted. 
The similarity in the UV spectrum of 1 (;.zSy” nm: 260, 
32.5) and umbelliferone indicated oxygenation at the 
7-position. 1 readily formed a cyclized product (HCO,H), 
2, suggesting that the OH and prenyl groups are ortho to 
each other, and that the prenyl group occupies the 6- or 
8-position. The IR and UV absorptions of 1 were different 
from those reported for 7-hydroxy-6-mcthoxy-8-C 
prenyl coumarin [6] indicating the placement of the 
prenyl group at the 6-position. The negative Gibb’s 
reaction [7] of 1 and a positive Gibb’s test of its de- 
methylated derivative (4), obtained by treating 1 with 
pyridinium hydrobromide [8], suggested the presence of 
the OMe group at the 5- or &position. The possibility of 
1 having a 5,6,7_substitution pattern was ruled out by 
direct comparison of its Me ether (3) with an authentic 
sample of 5,7-dimethoxy-6-C-prenyl coumarin (todda- 
culin) [9]. 

OMe 

lR=H 
3R r Mc 

OK I 

2R= ML. 
JR--H 

EXPERIMEI\I’TAI. 

Isolation. Dried A. qu~ol~s \eed\ (4 kg) were extracted with 

petrol. The petrol extract wab coned and chromatographed on 

Si gel (1 kg) using petrol with increasing amount, of c‘,lH, a5 

eluent. The 6 main fractions obtained were cry\talh/cd to !icld 

compounds A, B, C. D, E and F. trc\pecti\ely. 

Id~nt~fic~rion. Compounds A, B. C. D and F scre identified as 

seselin. bergapten. isoimpcratorin, i\opimpin?llill and osrhcnol. 
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respectively. Compound E (1) crystallized from MeOH as white 

needles (60 mg), mp 168-70”: R,: 0.36 (Si gel, C,H,-Me,CO, 

19: 1),0.38 (Si gel, C,H,-EtOAc, 23:2): MS: M+ 260. It gave a 

green fluorescence under UV light and a negative Gibb’s test. 

I.t$“nm: 260, 325 (log E: 3.05, 3.58); ~~~;crn-~: 3430, 1738, 

1640, 1462, 1220,952 and 830; ‘H NMR (CDCI,): 6 1.29 (6H, s, 

gemdiMe), 3.32 (2H, d, Ar-CH,-), 4.1 (3H, s, -OMe), 5.3 

(IH, M, =CH-), 6.17 (IH, d, J = 10 Hz, H-3), 6.91 (IH, s, H-5) 
and 7.54.(lH, d, J = 10 Hz, H-4). It formed a Me ether deriva- 

tive, 3 (CH,N,), mp 93-5” (petrol). n$:H nm: 260, 335; 

vi:;crn-‘: 1700, 1620, 1446, 1215 and 952; ‘H NMR (CDCI,): 

6 1.66 (6H, s, gemdiMe), 3.25 (2H, d, Ar-CH,-), 3.89 and 3.93 

(3H each, s, 2 x -OMe), 5.13 (lH, m, =CH-), 6.2 (lH, d, 
J = 10 Hz, H-3), 6.89 (lH, s, H-5), 7.62 (lH;d, J = 10 Hz, H-4); 

MS m/e (% abundance): 274 (M+, IO), 227 (13), 226 (IOO), 211 
(55), 195 (42), 183 (13), 155 (45), 109 (14) and 66 (27). 3 was dif- 
ferent from toddaculin on direct comparison (TLC, IR). 1 
formed a cyclized derivative (HCO,H), 2, mp 135-6” (EtOAc- 

petrol): MS: M+ 260; 1zzy nm: 260, 325 (log E: 3.55, 3.99); 

~2:; cm-‘: 1725, 1620, 1457, 1216 and 949: ‘H NMR (CDCI,): 

6 1.41 (6H, s, gemdiMe), 1.8 (2H, t, J = 7 Hz, Ar-CH,- 

(XI,--), 2.77 (2H, t, J = 7 Hz, Ar-CI&--), 3.92(3H, s, -OMe), 
6.16 (lH, d, J = lOHz, H3), 6.86 (lH, s, H-5) and 7.49 (lH, d, 
J = 10 Hz, H-4). The demethylated and cyclized product, 4 

(pyridinium hydrobromide), mp 207-g”, gave a positive Gibb’s 

test. AZ:” nm: 26S, 330 (log E: 3.91,4.15); v::; cm-‘: 3400, 1700, 

1620, 1450, 1202 and 937. The Me ether (CH,N,) of 4 was 

identical (TLC, IR) with 2. 
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OCCURRENCE OF (-)-ISOLONCHOCARPIN IN THE 
ROOTS OF TEPHROSIA PURPUREA 
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Key Word Index-Tephrosia purpurea; Leguminosae; (- 
flavonoids. 

Earlier investigations [l, 21 on Tephrosia have revealed 
the presence of rotenoids and flavonoids. Examination of 
the roots of 7’. purpurea Pers., which is medicinally useful 
[3], has now resulted in the isolation of laevorotatory 
isolonchocarpin and pongamol (lanceolatin C) [4] 

besides the earlier reported lanceolatin B [S] and 

lanceolatin A [6]. 

EXPERIMENTAL 

The roots of ‘I purpurea collected around Waltair were 
powdered and the material was extracted with hot CHCl,. The 
CHCl, extract was divided into petrol solubles and benzene 

solubles. Chromatography of the petrol solubles gave a com- 

pound, pale yellow needles from petrol-ether (1: I), mp 108-l lo”. 

It gave a single blue fluorescent spot on TLC and analysed for 

C,,,H, ,O, (M’ 306). [a]? -93” (chloroform). UV A$:” nm: 

26h,314’RMeoH+N”BH4 nm:232,280.IRv~~cm-‘: 168Os(C=O ’ max 

)-isolonchocarpin; pongamol; lanceolatins A and B; 

of flavanone); 730 and 700 s (unsubstituted phenyl nucleus) and 

the other bands are at 1630 m, 1590 s, 1270 m and 1200 m. ‘H 

NMR (6 values, solvent CDCl,, 1OOMHz): A one proton- 

quartet at 5.48 and two proton-multiplet at 2.84-3.04 were 

assigned to H-2 and H-3 (cis) and H-3 (trans) of flavanone. An 

unsubstituted phenyl nucleus was indicated by a broad multiplet 

centred at 7.3c7.54. Two doublets at 7.75 and 6.50, each for one 

proton with J = 8 Hz, were assigned to H-5 and H-6 of the 

A-ring. The remaining signals in the ‘H NMR spectrum indi- 

cated the presence of a 2,2_dimethylchromene system and they 

are at 1.5 (s, 6H, gem-dimethyl) 5.57 (d, lH, J = 10.5 Hz, 3”-H) 

and 6.67 (d, lH, J = 10.5 Hz, 4”-H). The chromene ring is in the 

angular position since the coupling constant of the two protons 
at C-5 and C-6 is high. The mass fragments are at 306 (30.8 %) 

(M+), 305 (0.5) (M - l), 291 (82.5) (M - Me), 202 (3.5) (ring A 

fragment after diene decomposition), 187 (100) (202 - Me), 104 

(10) (ethylene fragment). These data led to structure 1, a 
flavanone earlier prepared as a racemate by cyclization of the 


