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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 



QAc Table 1. 13C NMR chenucal shifts (6) compound 1 

J I 1/f 

CH,OAc H 1 

AcO 
,\’ 

3 

AcO 
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fragmentation suggested [2-4] the presence of one acet- 
oxyl at C-3 (m/z 397 and 337) and the second acetoxyl m 
the side chain (m/z 344 and 175). The lowfield shift (a 5.1) 
of the side chain secondary acetoxyl proton suggested that 
it was allylic. This can be rationalized by placing the 
acetoxyl at C-24 in a cycloart-25-ene system. Thus, 
compound 1 was assigned the structure of cycloart-25- 
ene-3/?,24-diol diacetate. 

The “C NMR spectrum (Table 1) of compound 1 
(deuterochloroform) showed doubling of certain reson- 
ances. Analysis by GC Indicated the presence of two 
compounds wth R,s 10.87 and 11.02 min. Comparison of 
the 13C NMR shifts with those ofcycloartanyl acetate [S] 
revealed doubling of the resonances of C-24 and its 
adjacent carbons C-23, C-25 and C-26. The doubling of 
the signals for these four carbons IS consistent with the 
presence of a nurture of C-24 epimers in compound 1. The 
slgnal for the Me-27 of compound 1 was not resolved. It 
should be doubled and one of the components can be seen 
as a shoulder on the methyl resonance at 6 18.0. This is a 
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C No. 
Cycloartanyl 

acetate 1 

2 
3 
4 
5 
6 
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19 
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21 
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24 
25 
26 
27 
28 
29 

&Me 
OCOl4Je 

31.5 31.6 (t) 
26.7 26.8 (t) 
80.3 80.7 (d) 
39.4 39.5 (s) 
47.0 41.2 (d) 
20.8 20.9 (t) 
28.0 28.0 (t) 
41.6 47.8 (t) 
20.1 20.1 (s) 
26.0 26.0 (s) 
25.8 25.8 (t) 
35.4 35.5 (I) 
45.1 45.3 (s) 
48.6 48.8 (s) 
32.8 32.8 (t) 
26.5 26.5 (t) 
52.2 52 1 (d) 
179. 18.W (q) 
29.6 29.8 (t) 
36.0 35.8 (d) 
183* 18.2t (q) 
36.4 31.6(t) 
24.1 29.2 (29.4) (t) 
37.4 78.1 (77.3) (d) 
28.0 143.1 (143.4) (s) 
22.5 113.2 (112.5)(t) 
22.1 co 18 
19.2* 19.3t (4) 
25.3 25.4 (4) 
15.1 15.1 (4) 

170.0 171.0, 170.4 (s) 
21.2 21.3, 21.3 (q) 

l ,tAssignments with the same sign may be 
interchanged. 

reasonable shift for the Me-27 which could be shifted 
upfield by y-interaction with the O-24 substituent. 

One of the 24-eplmers of cycloart-25-ens38,24-dial has 
been reported to occur naturally 16-81 and this on 
oxidation [6] gave cycloart-25-ene-3,24-dione, mp 
126130”. Oxidation of the diol mp 150”, [a] g + 42 
obtained from compound 1 gave the same diketone, mp 
128-130” whose IR spectrum showed two carbonyl 
absorptions at 1705 and 1680 cm- ‘. 

Compound 2 mp 222-225”, [aID + 25” was identified 
as be.tulin diace.tate by direct comparison with an authen- 
tic sample. 

EXPERIMENTAL 

Mps are uncorr. Chromatography: s~hca gel (100-200 mesh). 
The extraction procedure was described in ref. [ 11. Elutlon of the 
column with n-hexane-C,H, (1: 1) afforded a mixture of triter- 
penmds [1] whrh, on acetylatlon and fractional crystalluauon, 
fumlshed colourless needles, mp 260-262” This solid, upon 
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repeated crystallization, gave colourless needles, mp 282-285”, 
[a]o + 22”, ldentdied as mortenyl acetate (3) by comparison of 
the spectral data [9]. Further elutlon of the column with C,Hs 
gave a gummy material, whsh, on acetylatlon (Ac20-C5HSN, 
room temp, 24 hr) and repeated CC, afforded compounds 1 
and 2 

24-Ep1mer1c cycloart-25-ene-3/?,24_dlol dwetate (1). Com- 
pound 1 crystallized from CHCI,-MeOH as long needles: 
mp 122”, [a]g + 28” (CHC&; c 0.8); ‘H NMR (100 MHz, 
CDCI,): 60.3, 0.55 (A&, I = 4 Hz, 2 x H-19). 2.0 (2 x OAc), 4.5 
(dd, J = 10, 5 Hz, H-3@, 4.95, 4.9 (brs, CH2), 5.1 (t, J = 6 Hz, 
H-24). MS m/z (rel. mt ): 526 [M] + (7), 511 (3), 480 (7), 466 (100), 
451 (50), 423 (35), 406 (25), 397 (3), 391 (l), 357 (17), 354 (25), 344 
(30), 337 (20), 297 (55), 287 (32), 269 (32), 255 (25), 251 (17), 203 
(37), 187 (25), 178 (42), 175 (42) 
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I-tetralone, 4-hydroxy-2,3-dimethyl-5,6-methylenedioxy4pi~ronyl-l-tetralone; 1-(3+dimethoxyphenyl)- 
2,3-dlmethyl-4-plperonylbutan-l-one. 

Abstract-The bark of Virola elongata contains the new 8.8’-neolignan, 1-(3,4-dimethoxyphenyl)-2,3-dimethyl 
piperonylbutan-l-one besides the known 8.8’, 2.7’-neolignans, 4-hydroxy-2,3-dimethyl-6,7dimethoxy4piperonyl-l- 
tetralone and 4-hydroxy-2,3-dimethyl-5,6-methylenedioxy-~pi~ronyl-l-tetralone. 

Continuing our studies of Colombian Myristicaceae [l], 
we have identified two 8X,2.7’-neolignans [2]$ [(l) and 
(2)] and a new 8X-neohgnan (3) in the benzene extract of 
the bark of Virola elongata (Benth.) Warburg. This is a 
plant native to the Colombian Amazonic region and its 
use by Amazonian Indians as a constituent of hallucino- 
genic snuff has been reported [3]. Previous studies of the 
wood of V. elongata by Gottlieb and his coworkers [4] 
demonstrated the presence of virolanol A, virolanol B, 
virolanol C and (-)-fisetinidol. 

The structures of compounds 1 and 2 were deduced 
from then spectroscopic data (see Experimental). Both 

*Authors to whom correspondence should be addressed. 
*The system of nomenclature devised by Gottlieb [2] IS used in 

the discusslon of NMR spectral assignments. 

compounds have been reported [S] as constituents of the 
fruits of V. sebifera, and comparison with the published 
data showed agreement, with one exception. Whereas our 
mp for 1 agrees with that published [S], the value we 
found for neolignan (2) [mp 86-87”] is different from that 
reported (mp 115-117”) [S]. This is possibly due to 
different crystalline forms being obtained from different 
solvents (acetone in our work, methanol in ref. [5]). 

The structure of 3, without regard to stereochemistry, 
followed from analysis of its NMR spectra and electron 
impact mass spectrum. The ‘H NMR spectrum showed 
doublets at 60.85 (J = 7 Hz) and 1.15 (J = 7 Hz) assigned 
to C-methyl groups (H-9’ and H-9, respectively). Methoxy 
resonances were observed at 63.90 and 3.95, and the 
methylenedioxy group gave a singlet at 6 5.94. The protons 
H-8 and H-8’ resonated at 63.38 (dq, J = 7 and 7 Hz) and 
2.25 (dddq, all J ss 7 Hz). The diastereotopic protons at C- 
7’ gave signals (dd) at 62.43 (J_ 14.4Hz, J, 7.8Hz) and 


