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Dilution of the seed oil of the caper spurge (Euphorbia lathyris L,) with 

acetone results in the separation of a crystalline compound, m.p.l99,5"C, pre- 

viously named "euphorbiasteroid" (l-7). This substance 

te-phenylacetate 1 of a diterpene alcohol (cf.7) 2, for 

name 6:20-epoxy-lathyroZ.n ’ 

is in fact the diaceta- 

which we propose the 

1, RiPhAC,R+. 

i, R+;H 

has the formula C32H4008 anal.). Its 

spectrum shows presence of acetates (6-2.05, 2x3H, S), a 

phenylacetate 5H; 3.59, Alkaline hydrolysis 1 (0.5% in 

methanol) the parent ?, C20H3005 anal.), m.p.204-207"C, 

phenylacetic acid. 2 forms DNPH, and acetylation gives 

monoacetates and diacetate (with or a (with Ac20/TsOH). 

Euphorbiasteroid is with "substance m.p.199-200°C. obtained 

the hydrophilic fraction of seed oil From the 

source are compounds "L3", derivative of which contains 

6(20)double-bond (IO), "L2', a of <-hydroxy-lathyrol (11). 

’ Structure 1 was presented by G.O. at the 3rd Natural Products Symposium, 

University of Jamaica, Mona, on 9 January, 1970. 
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From the NMR spectra of 4 and 2 and decoupling experiments in various sol- 

vents, the following structural elements may be deduced (6 values indicated): 

‘c/ 4 RO -& OR B c D 

-cp=cf .-Lo 
4i- 

-++L,, 
’ ‘A 4?$5%2~ 

- -% + -C%O- 

” c”3 
11 I 

1 146 6.59 184 b.14 5.47 0.67 1.21 2 39 

2 140 671 187 4 38 1.87 4.22 1.10 1.15 2.se 

Additional evidence for part structure 4 is obtained from the UV maximum of z 

at 273 nm (E=15 DOO),which moves to 214 nm (c=13 400) on borohydride reduction 

of the carbonyl group to give the vinyl-cyclopropane 2, m.p. 177-179°C. 

Hydrogenation of 2 over 10% Pd/C gives the dihydro-derivative 4 which, on 

prolonged treatment, is further reduced to the tertiary alcohol 2; m.p. 180- 

182°c. Acetylation of 2 (Ac20/Py) gives a 3,5-diacetate 8, m.p. 192-194"C, the 

NMR spectrum of which clearly shows the additional methyl resonance for the 

HO-k-Cii3 group (6=1.24, S, 3H). This evidence indicates the presence of an 

epoxide of the type)C-CH2 in compound 1, a conclusion which is confirmed by 

Y its conversion with HB to the bromohydrin 2, m.p.160-161°C. 

l_iA1H4 reduction of ? affords the pent01 8, which on acetylation forms a 

3,5,9-triacetate (H-9: 6=5.51, S, 1H). Ozonolysis of i followed by methylation 

(CH2N2) provides the diester 2, thus confirming part structure 9. Periodate 

oxidation of g, followed by methylation, gives the cyclopentanone-ester IQ 

(IR,KBr:1740, 1697, 1630 cm-'; UV: imax nm, E=J~ 600). In the periodate 

oxidation of the pent01 8, cleavage occurs at two sites, to give the aldehyde- 

methyl ketone &A (IR,KBr:1710, 1670 cm-'; uv: A,,, 262 nm, E=.?o 000). 

8 ,,CH3.c;CH3 NMR: 1.13, 1.20: H3-16, H3-17, S 

CH3-C-CH2-~H2-~~+~W+~H0 
1.70: H2-8,M; 1.B0:H3-18,D; 

20 6 7 2.13: H3-20,s; 2.50:H2-7, T; 

11 18 CH3 6.30: H12,DD. 



The above data lead unambiguously to the formulation of structure 1, or 

an isomer with ester groups interchanged. The relative positions of the ester 

groups were elucidated by a study of the acid rearrangement products of euphor- 

biasteroid. Treatment of 1 with AcOH/HC104, CF3C02H or, preferably, HC02H, 

results in transannuZar cycZisations and rearrangement to give products of 

types $2 and iz (with acetate or trifluoracetate groups instead of formate 

in the first two cases). 

The monoformate $2, m.p.227-230"C, can be fully hydrolysed (1% KOH/MeOH) 

to the.pentol 13, m.p.l75"C, or selectively (Na2C03) to the trio1 15, m.p.gg- 

lOl"C, which has retained the C-3 and C-5 ester functions (NMR). This identi- 

fies the tertiary ester of 1, at C-10, as an acetate. Compound 12 can be ace- 

tylated to the phenylacetate-diacetate IC, m.p.187-lgO“C, or oxidised (Jones' 

reagent) to the cyclobutanone &l. m.p.258-260°C (IR,,CHC13: 1773 cm-'). In 

addition, the tertiary bridge-head hydroxyl of 12 reacts with thionyl chloride 

to give the bridge-head chloride I#, m.p.255-258'C. 

Prolonged heating of the ester ;? in formic acid leads to formolysis of 

the secondary acetate group, giving the diformate El, the NMR spectrum of which 

SUgWStS that the acetate replaced by formate is at C-5, thus placing the phe- 

nylacetate group at C-3. 

In each of these rearranged substances, the characteristic NMR pattern 

due to fragment @ is,retained; H-13 now gives the expected doublet (J=ll Hz). 

The same structurally'significant patterns are observed in the NMR spectrum of 

the diformate iz (m.p.172-174"C), besides .a singlet-for the new primary 

-Ct12-OForm group. 

The compounds zI2 and 13 can be considered as formed from 2 by intramole- -_ 
cular alkylation of the enone of C-11, by either terminus of the (protonated) 

epoxide, followed by ring expansion of the cyclopropyl-carbonium ion produced 

to a cyclobutyl ion ( and, in the caseof 131, by esterification of the new _- 
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primary alcohol formed). 

The carbon skeleton of 4 is directly derived from that of geranyl-geraniol 

by three cyclisations; it is a tricyclic relative of cembrene (12) and the 

duvatrienols (13). The skeleton of phorbol (14) differs from that of lathyrol 

only by the additional cyclisation C-8/C-9,potentially a plausible one as an 

internal vinylogous ketolisation. Thus, we have used here the phorbol numbering. 

A recent X-ray analysis has confirmed structure 1 (15) and elucidated the 

trans-configuration of the double bond,and the relative configuration of the 

asymmetric centres, left undecided by our results. 

All substances mentioned have been characterised by MS,NMR,IR and W spectra, 

by CD (when relevant), and most by analysis. Measurements and stimulating 

discussions of NMR spectra by Prof.M.Anteunis, Gent, and Dr.A.Mannschreck, 

Heidelberg, are gratefully acknowledged (W.A., E.H.), as well as support by The 

Royal Society (A.B.), the CNRS 

CIBA Foundation (R.J.P.). 
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