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Abstract-From an acetone extract of the whole plant of Lsariu clementeg, besides antirride and antirrinoside, the new 
iridold glucosides 6-senecioyl- and 6-angeloylantirnnoside were isolated. 

Linaria clementei Boiss (Scrophulariaceae) IS widely 
distributed in Spain. Up to the present time nothing has 
been reported about the chemistry of this species. From an 
acetone extract of the whole plant we have isolated m 
addition to the known iridold glucosides antlrride [l] and 
antirrinoside (la) [2], 6-senecloylantirrinoside (2~) and 
6-angeloylantirrinoside (3a), which to my knowledge are 
new substances, and whose structures were determined as 
follows. 

(3 kg) were extracted with acetone (10 1.) at room temp. for one 
week. Removal of the solvent gave 110 g of extract which was 
chromatographed on sihca gel (Merck, no. 7734), deactivated 
with 10% H20, usmg gradients of n-hexane-EtOAc and 
CHCI,-MeOH. The eluted products in order of Increasing 
polarity were: 2a+39 (13 g), antlrnde (1 g) and antlrrmoslde 
(la; 6 g). 

Compounds 2a and 3a were isolated as an Inseparable 
mixture which showed a single spot in TLC with several 
eluents. The combustion analysis of the mixture gave a 
molecular formula CZOH2s011. Its UV and IR spectra 
showed absorptions at 225Snm (log e3.77), 1710 and 
1655 cm-‘, respectively. Acid hydrolysis of the mixture 
afforded glucose as the sole sugar; on the other hand, 
acetylation under mild conditions gave a mixture of tetra- 
acetates, 2b + 3b. Alkaline hydrolysis of 2a + 3a yielded a 
mixture of seneciolc and angelic acids, besides an- 
tirrinoslde (la), identified by its physical and spectro- 
scopic data and by direct comparation with an authentic 
sample. These facts establish that 2a + 3a is a mixture of 
the senecioate and angeloate of antirrinoside and that they 
occur m cu 1: 1 ratio is indicated by integration of the 
olefinic protons corresponding to the ester groups in the 
‘H NMR spectrum. These acids must be located at C-6 on 
the basis of the H-9 resonance in the ‘H NMR spectrum 
of 2a +3a, at 2.46 ppm, which excludes position C-5. 
Additional evidence for this assignment was obtained 
from the ‘H NMR comparative data of H-6: 65204.80 in 
1 b [2] and 5.05-4.96 in 2a + 3a, whereas in la it appears at 
64.00 [2]. 
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64enecioyhntirrinoslde (20) and 6-angeloyCantirrinosIde (3a). 
Amorphouspowder;IR vzcm-I: 3700-3000,2940,1720,1710, 
1655, 1230, 1080, 1020, 968; UV dsH nm (log s): 225.5 (3.77); 
‘H NMR (90 MHz, CD,OD): 66.40 (1 H, d, J = 6 Hz, H-3), 5 46 
(lH,d,J=6Hz,H-l),4.9O(lH,dd,J=6,2Hz,H-4),3.50(lH,t, 
J=3Hz,H-7),2.46(lH,d,J=6Hz,H-9),H-6:5.05,d,J=3I-Iz 
and 4.96, d, J = 3 Hz; Me- 10: 1 SO, sand 1.49, s. The signals of the 
senecioyl and angeloyl groups appear at 6 5.83,2.16,1.93 and 6.16, 
2.00, 1.93 respectively; 13C NMR (25.2 MHz, CD,OD): 6143.00 
(d, C-3), 107.36 (d, C-4), 99.55 (d, C-l’), 94.87 (d, C-l), 78.64 and 
79.35 (d, C-6), 78.05 (d, C-3’), 77.53 (d, C-5’), 74.50 (2C, d, C-5, C- 
2’), 71.55 (d, C-4’), 64.29 2C,d, C-7;s, C-8). 62.81 (t, C-6’), 53.30 (d, 
C-9), 17.30 (4, C-10). The resonances of the senectoyl and angeloyl 
groupsappearat:6169.26,159.21,116.25,27.43,20.57and167.18, 
139.28.128 71,20.57and 16.09, respectively. (Found: C, 53 51; H, 
6.44. CZOH2s011 reqmres. C, 5405; H, 6.35x.) 

Tetraacetyl-6-senecloyl-antirrmoside (2b) + tetraacetylh 
angeloyl-antirrinoside (3b). 500 mg of 2a+3a treated with 
pyridineAc,O (1: 1)at room temp. for 24 hr, afforded after usual 

EXPERIMENTAL 

The plant matenal used in tlus study was collected in July 1981 
at Ojtn, M;Uaga (Spam). Voucher specimens are deposIted in the 
Herbanum of the Faculty of Pharmacy (Madnd ‘Complutense’ 
Umverslty). 

Extractron and wlut~on. Dned and powdered whole plant 

*Present address. Instltut de Chlmle des Substances 
Naturelles, Glf sur Yvette 91190, France 

la RI= R’= H 
lb RI= R*= AC 
2a R’ = COCH=CMe, , R3 = H 
2b I?= COCHzCMe, , R’= AC 

%I R’= COCMe&HMe, R2 = H 

3b R = COCMe&CHMe, R* = AC 
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work-up and column chromatography, elutmg with n- actds, anttrrmostde (la) [a] g - 68.10” (dioxane; c 0.54), Identical 
hexane_EtOAc (2: 3). 650 mg of 2b + 3b; mp 118-121” (EtOH); in all respects with an authentic sample. 
IR v=cm -‘: 3520, 2960, 1750, 1720, 1710, 1660, 1650, 1380, Antirrlde [mp 152-153”; [a]&’ - 93.7” (dtoxane; c 1 55)] and 
1260, 1230, 1150, 1075, 1040, 1020, 960, ‘HNMR (9OMHz, antirrinmde were fully characterized by analytical, phystcal and 
CDC1,):66.30(1H,d,J =6Hz,H-3),5.10(1H,d,J=7.8Hx,H- spectroscopic data and preparation of some derivatives. In every 
I), 5.25-4.90 (6H, H-4, H-6, H-l’, H-2’, H-3’, H-4’), 4.20 (2H, brs, cases the reported values are in agreement with those obtained 
H-6’),3.76(1H,m,H-S),353(1H,t,J=2HqH-7),3.16(1H,d,J by us. 
= 3Hz,OH),246(1H,brd,J = 7.8Hx,H-9),2.061.96(12H,s,4 
x OAc), 1.50 (3H. s, Me-lo); the senecioyl and angeloyl reson- 
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Abstract--‘3C NMR spectroscopy has demonstrated that the cycloart-25-ene-3/7,24_diol isolated from the stems of 
Euphorbia trigonn is a 1: 1 mixture of the 24-epimers. This seems to be the first instance of the detection of the natural 
occurrence of 24-epimeric cycloart-25-ene-3&24-dials. 

INTRODUCTION 

In our previous communication 111 we reported the 
isolation of taraxeryl acetate, friedelin, friedelan-3/l- and 
3a-ols, taraxerol, cycloartenol, 24methylenecycloartano1, 
a- and /?-amyrins, lupe.01, sitosterol and an unidentified 
triterpene alcohol from the stems of Euphorbia trigona 
Haw. We now report the characterization of the unident- 
ifled triterpenoid as mortenol together with the isolation 
of the 24-epimeric cycloart-25-ene-38,24diols and 
betuhn. 

RESULTS AND DISCUSSION 

The n-hexane extract of E. trigona stems on CC gave a 
gummy material after separation of the monohydroxytri- 
terpenoids [l]. This gummy material resisted crystalliz- 

ation and was, therefore, acetylated. Repeated CC gave 
compounds 1 and 2. Compound 1 crystallized from 
chloroform-methanol as colourless needles, mp 122” and 
showed a single spot on TLC. The ‘H NMR spectrum of 
compound 1 exhibIted two doublets (.I = 4 Hz) at 60.3 
and 0.55, characteristic of cyclopropane protons in 9,19- 
cyclotriterpenoids, five methyls between 60.8 and 0.95, a 
singlet at S 1.7 for a vinyl methyl, two acetoxyls at 62.0, a 
doublet of doublets at 64.5 assignable to an H-3a over an 
acetoxyl with axial-axial and axiakqmtorial couplings 
(_I = 10,5 Hz), two broad singlets at 64.9 and 4.95 due to a 
vmyl methylene and a triplet at 65.1 which can be 
attributed to a proton a- to an acetoxyl. From the above 
‘H NMR data it was assumed that compound A is a 9,19- 
cyclotriterpenold with two acetoxyls and a side chain 
terminating in an isopropenyl group. The mass spectral 


