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EUPHOBBETIN : A NEW BICOUMARIN FROM EUPHORBIA LATHYRIS II. 
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A number of novel diterpenes l-4 , triterpenes and plant pi@U8nt8 6,7 have 

80 far been isolated from EuDhorbia lathvris. We wish to report in this commu- 

nication, the isolation of a new bicoumarin, 'euphorbetin', from the seeds of 

thi8 plant. 

The seeds were extracted with pet. ether, chloroform and aloohol 8UCCeS8- 

ively. The alcohol extract on conaentration furniehed eaauletin (Ia), C9H60; 

(M+ 178), m.p. 269-71“, jFd"l om" : 3300, 3200 (hydroxyl), 1660 (lactone), 1610 

(phenyl); NMR : 6 (DMso) 6.25 (IH, d, J = 10 H8), 3-H; 6.85 (lH, S), 8-H; 7.08 

(II-I, S), 5-H; 7.98 (lH, d, J = 10 Ha), 4-H; diauetats C,3H1006 (Ib), m.p.i35-37," 

jFNul cm-I : 1760 (acetate), 1725 (laotone), 1625 (phenyl); NMR : 6 (DMsO) 

2.12 (3H, S), 6-oC@XJ3; 2.35 (3H, S), 7-0c0c$; 6.62 (lH, d, J = 10 HB), 3-H; 

7.53 (IH, S), 8-H: 7.78 (IH, S), 5-H; 8.16 (IH, d, J = 10 H8), 4-H; dimethyl 

ether Cl,H1004 (Ic), m.p. 144-46“, eH nm (log c) : 209 (4.35), 230 (4.3), 

295 (3.8), 342 (4.1); jzol om-' : 1725 (laotone), 1620 (phenyl) ; NMR : 6 

(CD'X3) 3.92 (IH, S), 6-0CH3; 3.98 (JH, S), 7-0(X3; 6.26 (III, d, J = 10 Hc), 

3-H; 6.82 (IH, S), 8-H; 6.85 (IH, S), 5-H; 7.6 (iH, d, J = 10 HB), 4-H. 

The aeede were further extracted with aloohol for a longer period. The 

extract was boiled with MeOH and filtered to remove traoee of esouletin. The 

r88idue wa8 then refluxed with 6$ ala.HCl. The hydrolysate wa8 oryetallised 

from a large volume of alcohol when euphorbstin preoipitated out a8 light 

yellow cryetals, CiSHqOOS (IIa), m.p.)320°, ))FNuol om-' : 3250 (hydroxyl), 

+ The oompounds reported in this communioation gave satiefactory analysis. 
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1665 (lactone), 1600 (phenyl). It ia very sparingly soluble in the usual 

organ10 solvents. It form8 a tetra acetate C26Hq8012 (IIb), m.p.235-3Vr 

,201 cm-' : 1760 (acetate), 1730 (lactone), 1600 (phenyl). Methylation 

with dimethyl sulphate and I$C03 in anhydrous acetone afforded the tetra 

methyl ether C22H,e08 (11~) (M+ 410); m.p. 230-32', cH nm (log &) : 210 

(4.581, 223 (4.55), 300 (4.191, 337 (4.35); $zol cm" : 1725 (lactone), 

1600 (phenyl); NMR : 6 (CDc13) 3.66 (3H, S), -0CHJ; 4.07 (3H, S), -oCrr,; 

6.23 (lH, d, J - 10 Hz); 7.08 (lH, S); 7.17 (lH, d, J = 10 H%). 

The molecular oomposition and methoxyl estimation of IIc ( 4 OMe ) 

and the eimilarlty of UV spectra with that of Ic indicated II to be a dlmer 

of I. The symmetrical nature of the molecule was revealed by the NMR spec- 

trum of IIc and by its mass spectrum (doubly charged ion at m/e 205). The 

presence of a doublet at 6 6.23 ppm in IIc ascribed to 3-H of a coumarin 

ruled out a 3-3' or 4-4' dimeric structure. So euphorbetin can be repre- 

sented by structure II or III. 

Ip:o~oo~o 
Ia. R = H, R'= H 

Ib. R = COCH3,R'=H 
m 

Ic. R- CH3,R'=H Ea. R=H 

Id. R = CH3, R’= Cl Ilb. R = COCH3 

Ifc. R = Cl-i3 

6n comparison of NMR spectra of methyl ethers of esculetin and euphorbe- 

tin it Is observed that the chemical shifts for 4-H as also for a methoxyl group 
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were located at a higher field positions in the latter, whereas the aromatic 

proton einglet moved aown field. Methoxyl groups at 6 or 6' position and pro- 

tons in 4 or 4' position in IIc would be shielded by the ring current of the 

adjacent non planar benzene ring and me therefore eXpeCted to refmnate at a 

899 higher frequency Structure III cannot explain the high shielding of the 

protons at 4 & 4' positions and was therefore ruled out. The low field shift 

of the signal for 8.8' protons on the other hand is most probably due to the 

inductive effect of the other coumarin ring. 

In the ma88 spectrum of 110 the molecular ion is the base peak, initial 

loss of OCH3 is very facile compared to lose of CH3; m/e 379 (50$), m/e 395 

(7%). The mass fragmentation pattern is a8 follows : m/e 410 (M+), 10096; 395 

(M-CH-J), 7%; 379 (M-OCItj); 50%; 364 (M-OCH3-CItJ), 82% 349 (M-OCH3-2C$), 13% 

336 (M-OC$-CH3-CO), 31%; 321 (M-OCH3-2C$-CO), 16%; 308 (M-=$-CH3-2CO), 

145; 293 (M-0CB3-2CH3-2CO), 21%; 205 Pi++), 35%. 

Euphorbetin represents the first example of 5:5* bicoumarin. The other 

C-C bicoumarina 80 far isolated from natural sour088 are dicoumarol (Sweet 

clover)", bicoumol (Laaino clover)" -- , matsukaee lactone (Boenninghausenia 

albiflora)'2, kotamin and desmethyl kotamin (Aspergillua flaucus)13. 

The synthesis of 8:8' dimer of Ic was attempted for comparison purposes 

through the electrophillic chlorination of the compound with S02C12 and 

charcoal14 in tetrachloroethane followed by Ullmann reaction 15 with activa- 

ted copper bronze in DMF but without success. Chlorination by above method 

actually produced 3:8 dichloro, 6:7-dimethyl esculetin (Id), m.p. 224-25', 

j : 
Nujol cm-l 
IIBX 

1725 (lactone), 1600 (phenyl); NMH : 6 (CDQ3) 3.88 (S, 3H), 

6-CCH3; 3.95 (S, 3H), 7-OC$; 6.82 (S, lH), 5-H; 8.13 (S, 1H). 4-H. 
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