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Aesmcr.-Major components of MeOH extracts from the plant roots of Cnidarnrlus 
mm purified by cc and tlc and crystallization were lupeol acetate and the previously unreported 
compounds isoxochitlolone [l) and xochitloldione 121, which were identified through mass, ir, 
nmr, and uv spectroscopy and X-ray crystallography. In preliminary testing, isoxochitlolone 
has been found to be active against Eschcrirhia coli and Stapbylacocrw a n m .  

Extracts of roots of Cnidosculus urns L.  
(Euphorbiaceae) are used in folk 
medicine by the Huasteca Indians of 
central eastern Mexico. Dried ground 
roots of C .  n r m  were extracted first with 
hexane and then with MeOH. The more 
polar MeOH components were purified 
by partitioning between CH2CI, and 
H 2 0 ,  and the organic soluble materials 
were separated chromatographically, 
giving lupeol acetate and the two previ- 
ously unreported compounds isoxochit- 
lolone 111 and xochitloldione 121, which 
were identified through n m r ,  uv, ir, 
mass spectral, and crystallographic data. 
The carbon skeleton of these compounds 
is identical to that of the recently re- 
ported compound xochitlolone 131, 
which was isolated from root extracts of 
the plant Jatropha multiloba (Euphor- 
biaceae) (1). Nmr and mass spectral data 

1 

2 

3 

of this compound is included for com- 
parison. To our knowledge, these are the 
only reported natural compounds con- 
taining this carbon skeleton. Their 
biosynthetic origin is at present undeter- 
mined, but may include acetate and ter- 
penoid precursors. Preliminary bioas- 
says of the compounds indicate that 
isoxochitolone is active against Es- 
ckricbia coli and Staphylococcus aureus. 
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EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.- 

Mp's are uncorrected. Uv spectra were obtained 
on a Perkin-Elmer Lambda 3 instrument in 
MeOH with added reagents as indicated. Ir 
spectra were obtained on a Beckman model 4244 
instrument using KBr pellets. Nmr spectra were 
obtained on a Bruker AM 500 500 MHz Fourier 
transform instrument in MeOH-d, solution. 'H- 
and '3C-nmr assignments were made through 
COSY, DEFT, and selective proton carbon de- 
coupling experiments and by analogy to related 
compounds. Mass spectra were obtained on a VG 
Instruments VG-70 C instrument in ei mode at 
70 eV. X-ray crystallography was performed on a 
Nicolet R3/M diffractometer (oriented raphite 
monochromator; MoKa A = 0.7 1073 1 radia- 
tion), and structures were solved by direct 
methods (2). Optical rotations were recorded on a 
Perkin-Elmer Model 14 1 polarimeter in EtOH. 

PLANT MATERIAL.-ROO~S of C. WOJJ were 
collected from the Huasteca region of Mexico on 
May 5, 1989. Voucher specimen 8390 has been 
placed in rhe herbarium at ITESM. 

EXTRACTION AND PURIFICATION PROCE- 
DURES-Dried milled mots (2100 g) were ex- 
tracted in a Soxhlet apparatus, first with hexane 
for 7 days and then with MeOH for 7 days. Evap- 
oration of the MeOH exrract gave 34.5 g of a 
brownish residue which was partitioned between 
CH,CI, and H,O (3:l). On evaporation, the 
CH,CI, layer gave 19 g of brownish oil, which 
was Bash chromatographed on Si gel using a 
hexane/CH,CI, step gradient solvent system. 
Among the pure compounds obtained were 200 
mg of lupeol acetate, which was identified by 
comparison of its chromatographic and spectral 
properties with those of an authentic sample, 13 
mg of a yellow powder, mp 236", given the name 
isoxochitlolone [l], and 30 mg of yellow needles, 
mp 227", given the name xochitloldione 121. 

IJOXG€bit/OlOne [l].-Compound 1: ms m/z (%) 
269 (51.3), [MI+ 268 (100.0), [M-MeI+ 253 
(26.8), 226 (26.2) [M-Me,Cl+ 225 (49.4,  
212(12.0), [M-Me-Me,C]+ 211(16.4), 200 
(15.0), 197 (25.0), 165 (15.1); '3Cnmr6200.6 
(s, C-6), 159.3 (s, C-2), 142.2 (s), 136.9 (s), 
131.6 (d, C4) ,  130.8 (d, C-lo), 128.6 (d, C- 
12), 128.0 (d, C- 13). 127.1 (s), 123.8 (s), 117.1 

14), 35.7 (s, C-15), 29.7 (q. Me-3), 22.5 (q, Me- 
15), 16.3(q,Me-15); 'Hnmr7.64(1H,s.H4),  
6.62 ( lH ,  s, H-1). 6.26(1H, dd,]=2.3, 6.6, 

(d, C- l), 45.4 (d, C-8), 44.4 (t, C-7), 4 1.6 (t, C- 

H-12), 6.24(1H, d,J=2.8,  H-lo), 5.85(1H, 
ddd,]=2.6, 5.6, 6.6, H-13), 2.81 ( lH ,  dd, 
]=5 . l ,  14.8, H-7), 2 .77(1H,d,]=14.8,H- 
7), 2 .39(1H,m,J=2.3 ,2 .8 ,  5.l ,H-8),  2.18 
(3H,s,Me-3), 2.10(1H,dt,]=2.6, 17.5,H- 
14), 2 .0(1H,dd , ]=5 .6 ,  17.5,H-14), 1.10 

(3H, s, Me-15), 0.88 (3H, s, Me-15); ir (cm-') 
3318, 3035, 2952, 2921, 1651, 1587, 1571, 
1509, 1354, 1283, 1150, 1070,985,889,730, 
673, 559; uv (MeOH) A max 360, 275 
(MeOH + NaOme) 365, 300. 

Xorhitloldione [2].-Compound 2: ms m/z (%) 
283 (25.3), [MI+ 282 (loo), 267 (21.2), 239 
(33.5), 211 (10.2), 200 (12.8), 187 (20.5), 186 
(35.2), 96(36.7), 43 (11.1); 13C nmr 6 201.6(s, 
C-6), 189.2 (s, C- 12), 162.2 (d, C- 14), 161.3 (s, 
C-2), 138.8 (d, C-lo), 138.4 (s), 134.8 (s), 
133.1 (d, C-4), 130.9 (s), 128.1 (s), 128.0 (d, C- 
13), 121.7 (d, C-l), 46.0(d, C-S), 43.7 (t, C-7), 
38.2 (s, C-15), 27.4 (q,3-Me), 24.0 (q, 15-Me), 
15.9 (q, 15-Me); 'H nmr 6 7.62 ( lH ,  s, HA), 
7.54 ( IH,  d,  /=2 .7 ,  H-lo), 6.97 ( lH ,  d,  
]= lO ,H-14) ,6 .88 (1H,~ ,  H- l ) ,6 .10(1H,d ,  
]= lo ,  H-13), 3.11 ( lH ,  t ,  ]=11.8, H-7), 
2.90 ( IH,  dt,]= 11.8, 2.5, 2.7, H-8), 2.85 
( lH ,  dd , J=  11.8, 2.5, H-7), 2.21 (3H, S, 3- 
Me), 1.31 (3H, s, 15-Me), 1.00 (3H, s, 15-Me); 
ir 3246, 1658, 1652; uv(EtOH) 245,284, 310, 
355; [a]23 (6.0 m g h l  EtOH) 589 (- 193.89, 
578 (- 2 1 1.29, 546 (- 264.29,430 (-753.39. 

Xorbitlolone [3].-Compound 3: ms m/z (%) 
269 (26.8), 268 (100.0) [MI+ 254 (11.7), 
[M - Me)+ 253 (48.0), [M - COl+ 240 (18.5), 
225 (25.5), 172 (28.6), 171 (17.1), 158 (10.4,  
157 (8.6), 128 (10.0); 13C nmr 6 192.1 (s, C- 

C-lo), 137.4(s), 136.5 (s), 133.2 (s), 132.1 (s), 
132.1 (d, C4) ,  127.7 (d, C-13), 127.5 (s), 

34.0 (t, C-6), 29.3 ( t ,  C-7), 28.1 (q, 3-Me), 22.2 
(q, 15-Me), 16.0 (q, 15-Me); 'H nmr 6 7.49 

12), 164.4 (d, C-14), 154.7 (s, C-2), 139.0 (d, 

120.6 (d, C-I), 53.5 (d, C-81, 39.1 (s, C-15), 

(IH,d,/=2.4,H-10),6.93(1H,d,J=IO,H- 
14), 6.84(1H, S, H4) ,6 .75(1H,  S, H-I), 6.04 
( lH ,  d,]= 10, H-13), 2.92(1H, ddd,]=2.4, 
5.7, 12.1, H-8), 2.82 ( lH ,  ddd,J= 1.3, 7.2, 

6), 2.32 ( lH ,  m,J=  1.3, 5.7, 9.9, -13.9, H- 
7), 2.16(3H, s, 3-Me), 1.65(1H, m,]= 1, 1.3, 
9.9, 12.1, -13.9, H-7), 1.25 (3H, s, 15-Me), 
0.93 (3H, s, 15-Me). 

X-RAY CRYSTALLOGRAPHY. '-A light yel- 
low crystal of l [O. 12 mrn X 0.30 mrn X 0.32 
mm] was mounted on a glass fiber with epoxy at 
room temperature (formula: Cl,H,,O2, formula 
weight = 268.3 AMU). Cell parameters [Monp- 
clinic, P2, ,  a=8.334 (2)& 6=6.9411(15)A, 
c =  12.973(4)63, p =  101.93(2)",V=734.2(3) 

-14.8, H-6),2.68(1H,dd,J=9.9, -14.8,H- 

'Atomic coordinates for 1 and 2 have been de- 
posited with the Cambridge Crystallographic 
Data Centre and can be obtained on request from 
Dr. Olga Kennard, University Chemical Labora- 
tory, Lensfield Road, Cambridge CB2 lEW, 
UK. 
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A3, D,= 1.214 ~ ' 0 . 0 7 2  mm-', 
2 = 2, F(000) = 288 e-] were calculated from the 
least-squares fitting of the setting angles for 25 
reflections (28, = 19.6). Data was collected for 
4.0"I28550.Oo(Wyckoffscans, - 9 5 h 5 9 ,  
0 5 k I 8 , O  5 I 5  15lat 296°K. Scan range for 
the data collection was 1.20" plus K a  separation, 
with a variable scan rate of 1.50 to 15.0O0/min. 
Lorentz and polarization corrections applied to 
1486 reflections. No absorption correction was 
applied. A total of 979 unique observed reflec- 
tions (Ri,,=0.03), with III I 2.0 u (I), were 
used in further calculations. The structure was 
solved by direct methods (2). Full-matrix least- 
squares anisotropic refinement for all non-hydro- 
gen atoms [number of least-squares param- 
eters = 180; quantity minimized SW(F,-F~)*; w = 
u 2 F f  gF2, g=O.O008] (3) yielded Rz0.053,  
wRz0.059, and S= 1.36 at convergence [largest 
&a= 0.00 17; mean A h  = O.OOO1; largest posi- 
tive peako in the final Fourier difference map = 
0.15e- A3; largest negative peak dn the final 
Fourier difference map= -0.22e- A3] (2). Hy- 
drogen atoms were placed in idealized positions 
with isotropic thermal parameters fixed at 0.08. 
Neutral atom scattering factors were taken from 
Cromer and Weber. 

A light yellow needle of 2 (0.20 mm X 0.24 
mm X 0.50 mm) was mounted on a glass fiber 

with vacuum grease at room temperature and 
cooled to 193" K in an N, cold stream (formula: 
C,,HI8O3, formula weight = 282.3 MU). ell 
parameters {triclinic, PI, a r 6 . 0 0 0  (2) A, 
b=7.954(3)& c=8.371(3)A, a= 102.812", e =  101.21(2)0,y= 106.24(3)', V=359.7(2) 
A3, D,= 1.303 g - ~ m - ~ ,  ~ = 0 . 0 8 2  mm-', 
2 = 1, F(000) = 15Oe-] were calculated from the 
least-squares fitting of the setting angles for 25 
reflections (28,,, = 24.2). Data was collected for 
4.0" 5 28 5 50.O0(Wyckoffscans, -7 I h 1 7 ,  
-9 sk 5 9 ,  -9 5 I I 0) at 193' K. Scan range 
for the data collection was 2.00'pIus K a  separa- 
tion, with a variable scan rate of 1.50 to 15.00'/ 
min. Lorentz and polarization corrections applied 
to 1362 reflections. No absorption correction was 
applied. The structure was solved by direct 
methods (2). A total of 1322 unique observed re- 
flections (Ri,,=0.004), with III I 1.5 u (I), 
were used in further calculations. Full-matrix 
least-squares anisotropic refinement for all non- 
hydrogen atoms [number of least-squares param- 
eters = 187; quantity minimized Xw(F, - Fd2; 
w=u2F+ gF2, g=O.OOlO) (3) yielded 
R=0.039,  wR=0.052 and S =  1.46 at con- 
vergence (largest A/u = 0.0012; mean A/u= 
-0.0001; largest positive peak ia  the final 
Fourier difference map = 0 . 2 6 -  A3; largest 
negative peak in the final Fourier difference 

a b 

FIGURE 1. Stereoviews of isoxochitlolone 111 (a) and xochitloldione 121 (b). Hydrogens are in idealized 
positions. 
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map= -0.25e- di3). Hydrogen atoms were 
placed in idealized positions with isotropic ther- 
mal parameters fixed at 0.08 (Figure 1). Neutral 
atom scarrering factors were taken from Cromer 
and Weber (3). 
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