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Abstract-An ether soluble resm was prepared by extraction and partition of the latex of Euphorbtn royleana This resin 
demonstrated pronounced pro-inflammatory acttvlty on mammahan skm and was separated into bloloacally active 
and inactive fractions by dry column chromatography The mactlve fraction was further separated by adsorptron and 
partition thm-layer methods The least polar zone consisted of an mseparable mixture of four tetra-esters of the 
macrocychc dlterpene mgol, whilst the more polar fraction consisted of a rmxture of four tn-esters of the same 
dlterpene 

INTRODUCTION spectroscopic methods [S-l l] 

Macrocychc dlterpenes of the Jatrophane [l] and 
lathyrane [2] classes have previously been isolated from 
both herbaceous and succulent varletles of the genus 
Euphorbra [3] The mgol-esters are compounds of the 
lathyrane type and compnse a small group of new natural 
products only isolated to date from four succulent 
Euphorbm [3] Species of this genus commonly produce 
the tetra-cychc dlterpene mgenol[4], however, the macro- 
cychc denvatlves may be lmphcated m the biosynthesis of 
this compound [S] Ingol-esters do not exhibit the toxic 
pro-inflammatory actions of mgenol-esters on mam- 
malian skm [3] but certam Eupborbra macrocychc de- 
rivatives have demonstrated cytotoxlc actions m two 
[6,7] Euphorbra royleana L 1s a large succulent species 
naturalized to gardens in parts of Egypt as an ornamental 
variety In this commumcatlon we describe the separation 
of mgol-esters from the toxic mgenol analogues and the 
structural elucldatlon of eight esters of mgol 

Complete alkaline hydrolysis of A followed by acety- 
latlon produced mgol-tetra-acetate, recognized by com- 
parison of Its ‘H NMR, MS and TLC charactenstlcs to an 
authentic sample The absolute configuration of mgol- 
tetra-acetate was recently obtamed by X-ray and 
‘H NMR methods [ 121 Mixture A, from observations of 
its mass and ‘H NMR spectra, consisted of four tetra- 
esters of mgol(3-6) m which three hydroxyl groups were 
acetylated whilst the third exhibited either an angelate (3), 
benzoate (4), @hate (5) or a-methylbutyrate (6) moiety 
From the intensity of M+ ions m the MS of rmxture A 
and from integrals of Its ‘H NMR spectrum this rmxture 
consisted approximately of 27 ‘A angelate, 21 y0 benzoate, 
27 % @ate and 25 % a-methylbutyrate esters of mgol- 
tnacetate (3-6) 

RESULTS AND DIBCUBBION 

A caustic resm was produced from the latex of E 
royleana by partition and extraction methods This resin 
was separated by dry column chromatography, mom- 
tored by an m uwo pro-Inflammatory assay [8], mto 
several fractions Two of these fractions, although inactive 
in the blologlcal test system used, contamed esters of mgol 
(3-10) Further purlficatlon of the first of these fractions 
by means of adsorption and partition preparative TLC 
techniques produced mixture A Attempts at further 
separation resulted in the production of decomposltlon 
products and serious loss of material on recovery Esters 
of mgol(1) separate chromatographlcally according to the 
number of free hydroxyl groups on the nucleus, and 
mixtures of tetra-esters appear as a single fraction by 
conventional techniques [9] The composltlon of such 
inseparable rmxtures has previously been obtained by 

Fraction two from the column was slrmlarly separated 
by adsorptlon and partition TLC to produce an m- 
separable mixture B The ‘H NMR and mass spectra of 
mixture B showed that It consisted of a mixture of four tn- 
esters of mgol(7-10) m which two hydroxyl groups were 
acetylated whilst a fourth exhibited one of either angelate 
(7), benzoate (8), tlghate (9) and a-methylbutyrate (10) m 
smular proportions to nuxture A (see above) 

*Part 11 m the series “Constituents of Egyptian 
Euphorbtaceae” 

Extensive decoupling experiments of the ‘H NMR 
spectra of mgol-esters together with degradatlve and 
synthetic methods [3] have previously confirmed that 
mgol-tetra-esters have ester groups at 3,7,8 and 12 of the 
nucleus The upfield shift m the signal for the proton 
at C-7 from 65 12 in A to 64 14 in mixture B confirmed 
that three acyl residues were present at 3,8 and 12 m Band 
further suggested that m mixture A an extra acetate group 
was present at position 7 Mixture B was hydrolysed with 
alcoholic potassium hydroxide to produce the mono-ester 
mgol-1Zacetate (2), ldenttied by comparison of its 
‘H NMR spectrum with an authentic sample 
Accordingly m mixtures A and B the higher MW acyl 
group could be present at either C-3 or C-8 of the mgol 
nucleus Paucity of material precluded further hydrolysis 
reactions under controlled conditions [9] However, mall 
mgol-esters isolated to date an acetate moiety was present 
at C-3 [3], and on biosynthetic grounds the longer chain 
acyl residues of nuxtures A and B can tentatively be 
assigned to the C-8 position Angehc and tlghc acids are 

2377 



2378 Short Reports 

R’ 

lngol 1 H 
Ingol 12 - acetate 2 H 

Compounds of mutture A 

3 Acetate 

4 Acetate 

5 Acetate 

6 Acetate 

Compounds of murture B 

7 Acetate 

8 Acetate 

9 Acetate 

10 Acetate 

czs/trans isomers and both were present m these rmxtures 
because of the occurrence of the tlghate olefimc proton at 
66 85 and the angelate olefimc proton at S6 09 in their 
‘H NMR spectra [ 133 Fraction A therefore contains the 
new mgol-ester %x-methyl butyrol-mgol-3,7,12-tnacetate 
(6) m admixture with three tetra-esters (3-5) previously 
obtained from E kammmca [9] whilst B consisted of 
three new tn-esters of mgol(7,8 and 10) together with 8- 
tlgloyl-mgol-3,lZdlacetate (9) previously obtamed from 
E lactea [14] 

EXPERIMENTAL 

The latex of E royleana was collected directly m MeOH, from 
plants growmg m Orman Garden, Gma, Egypt 

Extractzon MeOH preserved latex (250 g) was evaporated to 
dryness below 45” The residue was exhaustively extracted with 
Me&O at room temp for one week After evaporation of the 
Me,CO the residue was dissolved m MeOH-H,O (3 1) and 
hpids and steroids were removed by partition with hexane The 
aq phase was re-extracted with Et,0 and the Et,O-soluble resm 
was tested for pro-Inflammatory actlvlty usmg a mouse-ear assay 
[8] Resm (1 g) was separated by dry CC on 70 g of deactivated 
slhca gel usmg toluene-Me,CO (19 1) as the developing solvent 
Fractions of 50 ml vol were collected and monitored by TLC and 
blologlcal tests Two non-tnologlcally active fractions were 
separately obtamed on the basis of then R/-values and colour 
reactIons to H2S04 after heating to vlsuahze the plates 

Fraclzon 1 was further punfied by prep TLC on buffered sihca 
gel H 500 p layers usmg toluene-Me,CO (9 1) solvent (R, 0 43) 
This zone was finally purdied by means of partltlon TLC usmg 
slhca gel H 500 y layers coated with 15 % propylene glycol and 
heptanc-Et,0 (9 1) as solvent, followed by adsorptIon TLC as 
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before using CHCl,-Et2C%C6Hs (1 3 3) as solvent to give 
mixture A EIMS (170”, 70 eV) m/z 576 (C31H440LO), 574 
(C31H4209) and 596 (CJ3H4&& fragment ions were exhibited 
m this spectrum at 556,537,516,475,456,454,396,394,330,312, 
294,105 and 83 (base peak), ‘H NMR (250 MHz, CDCI,, TMS) 
b7 42-8 02 (5H, arom), 6 85 (m, lH, olefimc), 6 09 (m, lH, olefimc), 
5 59 (s, lH), 5 34 (d, J = 8 7 Hz, lH), 5 12 (s, lH),4 88 (dd, J = 3 7, 
110 Hz, lH), 2 95 (m, lH), 2 85 (m, lH), 2 52 (m, lH), 2 18 (3H, 
acetyl), 2 13 (3H, acetyl), 2 10 (3H, acetyl), 2 08 (s, 3H), 1 81 (6H), 
126 (s, 3H), 108 (m, 8H), 0 97 (m, 3H), 0 82 (m, 3H) Mixture A was 
hydrolysed with 0 5 M KOH m dry MeOH to produce a base line 
product by TLC which was identified after conversion to its 
acetate with Ac@-C~HSN (2 1) as mgol-tetra-acetate by com- 
parIson with an authentic sample (TLC, MS, ‘H NMR) [3] 

Fractzon 2 This fraction was further punfied by means of 
adsorptIon TLC on slhca gel as before using toluene-Me&O 
(9 1) as solvent (R, 0 28) Fmal purdicatron was aclueved using 
partition TLC with heptane-Et,0 (9 1) as solvent followed by 
adsorption TLC wth CHCl,-Et@C6H6 (1 3 3) as solvent 
Mixture B exhIbIted the followmg spectral data EIMS m/z 532 
(C29H4009), 534 (C,pH,209)and 554 (C3,H3s09)and fragment 
ions at 494,414,472,434,414,412,334 312,105 (base peak) and 
83, ‘H NMR (250MHz, CDCl,, TMS) 6742-802 (5H, ben- 
zoate), 6 85 (m, olefimc lH), 6 09 (m, olefimc, lH), 5 60 (s, lH), 5 22 
(d, lH), 4 4 (s, lH), 4 91 (s, :H), 4 7 (dd, lH), 2 95 (m, lH), 2 85 (m. 
lH), 2 56 (m, lH), 2 20 (3H, acetyl), 2 16 (3H, acetyl), 2 04 (s, 3H), 
1 84 (m, 6H), 126 (s, 3H), 1 10 (m, 9H), 0 97 (m, 3H), 0 82 (m, 3H) 
Murture B was hydrolysed as before to produce a base hne 
product by means of TLC which was ldenttied as mgol-12- 
acetate by comparison with an authentic sample (‘H NMR) 
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Abstract-A new sesqutterpene lactone, vestoltde, of the guatane sertes was isolated from the aenal parts of Vzcoa 
vestrta Its structure was established on the basis of chermcal and spectral evidence 

INTRODU~ION 

ficoa vestlta (Wall ex DC) Benth ex Hook f (syn Inula 
vestlta Wall ex DC) 1s a woolly herb distributed all over 
India The alcoholic extract of the aerial parts of the plant 
was found to possess oxytoclc activity when tested at this 
Institute The acttvtty was later confirmed m Its n-butanol- 
soluble fraction The chemical mvestlgatlon of the n- 
butanol fraction carried out to trace the blologtcally active 
prmctple led to the lsolatlon of vestohde (l), which, 
however, was mactlve The present paper 1s concerned Hrlth 
the structural elucldatlon of the latter 

RESULTS AND DISCUSSION 

Vestohde ([Ml+ m/z 282) displayed IR bands at 3400, 
3325 (H-bonded hydroxyl groups), 1740 and 1660 cm-’ 
(a&unsaturated-y-lactone) The presence of an exocychc 
methylene group conjugated mth the lactone was inferred 
from its UV maximum at 212 nm (~12408) 

Since compound 1 was associated Hrlth another lactone 
of the same polanty only a small quantity could be 
isolated The two lactones were therefore resolved as their 
acetates The monoacetate of 1 ([Ml’ m/z 324) (2) was 
obtained as the major acetylated product The IR spec- 

trum (KBr) of 2 also showed an intense band at 3425 cm- ’ 
reveahng the presence of hindered hydroxyl functions 

The ‘H NMR spectrum of 2 exhibited two charac- 
teristic low-field doublets at 65 34 (J = 3 Hz) and 6 14 (J 
= 3 5 Hz) corresponding to the protons of the exocychc 
methylene y-lactone Their J-values suggested trans-fusion 
of the lactone rmg [l] The ‘H NMR spectrum also 
displayed two 3H singlets at 6 1 22 and 145 correspondmg 
to the two methyl groups present on carbons bearing 
hydroxyl groups The fact that 2 did not display any signal 
for a methyl group at the rmg Junction along Hrlth the 
requirement of a blcychc nucleus suggested that it be- 
longed to the gualanohde Senes The proton on the carbon 
beanag the oxygen of the lactone was responsible for a 
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