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3'-DEMETHOXYNORJSOGUAIACIN TRIACETATE FROM 

The creosote bush [ L a m  triahrara 
(DC.) Cav.; Zygophyllaceae) is an abun- 
dant shrub of the arid and semiarid areas 
of the southwestern United States and 
northern Mexico and is commonly found 
in the Mojave, Sonora, and Chihuahua 
deserts (1). The resinous exudate of the 
creosote bush was the source for nor- 
dihydroguaiaretic acid (NDGA) when it 
was commercially used as a food an- 
tioxidant (2). Besides NDGA, several 
other lignans have been reported includ- 
ing the aryltetralin 3'demethoxyde- 
methylisoguaiacin 11) (3). Because of 
the amebicidal and fungicidal activities 
of L a m  lignans (1,4) and the limited 
amounts available for detailed spectral 
studies on the aryltetralins 1 and 2, 
single crystal X-ray data of the triacetate 
{2) were obtained to eliminate structural 
uncertainties. 

Fractional coordinates for 2 are given 
in Table 1, and its molecular structure 

1 R=H 
2 R=Ac 

'Atomic coordinates for this structure have 
been deposited with che Cambridge Crystalb 
graphic Data Centre and can be obtained on re- 
quest from Dr. Olga Kennard, University Chem- 
ical Laboratory, Lensfield Road, Cambridge, CB2 
lEW, U.K. 

is illustrated in Figure 1. The relative 
configurations of the three c h i d  centers 
C1, C2, and C3 are determined: the 
methyl groups at C2 and C3 and cis to 
each other and are trans to the aromatic 
substituent at C 1. The aromatic ring C5 
through C10 is nearly planar, with d 
atoms lying within 0.022 (4) A ofa com- 
mon plane. The ring C13 through C18 
is more planar, exhibiting maximum de- 
viation 0.008 (4) A. The conformation 
of the molecule is such that these two 
planes are nearly orthogonal, forming a 
dihedral angle of 85.7'. Endocyclic tor- 
sion angles in the ring containing the 
chiral centers are 9.2" about C5-Cl0, 
-23.4' about C10-C1, 50. loabout C1- 
C2, -63.7" about C2-C3, 47.8"about 
C3-C4, and - 2 1.8' about C4-C5. Bond 
distances are within normal limits with 
standatd deviations 0.002-0.003k. 

EXPERIMENTAL 
Leaves and smal l  twigs (100 g) were extraxed 

with CHCJ, yielding 4% of a yellow B i n .  This 
material was separated by chromatography on a 
65X2.5 cmdrycolumnpadcedwith 100gofce- 
lite-polyvinylpyrrolidone (PVP) (1: 1) and de- 
veloped with a mixture ofCHCI3-MeOH (7:3). 
The fraction corresponding to a range of0 to 0.2 
Rfwas extracted with CHCI, and acetylated with 
Ac20. Final purification involved column 
chromatography on Si gel developed with a 
mixture of CHCI3-MeOH-methylethylketone 
(9.5:O.S:O.S) yielding 2.5% oftheacetylated lig- 

A crystal of dimensions 0.24X0.24X0.48 
mm was used for data collection on an Enraf-Non- 
ius CAW di&acrometer equipped with CuKa 
radiation (A= 1.54 1 d )  and a gqdute monoc- 
hromator. Crystal data are: C24H&6, 
MW=410.5, monoclinic space group P2 , 
~ ~ 8 . 5 8 3  (l), b=12.779 (31, ~ 1 0 . 4 1 6  (2)x, 
p=102.84(1)o, Z=2, d , = 1 . 2 2 4 g ~ m - ~ .  Inten- 

nan. 
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Atom 

01 
0 2  
0 3  
0 4  
0 5  
0 6  
c 1  
c2  
c 3  
c 4  
c 5  
C6 
c7  
a 
c 9  
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x 

0.0546(3) 
0.21245) 

-0.1731(3) 
-0.2448(4) 
-0.3897(3) 
-0.308 l(7) 

0.1809(4) 
0.3111(5) 
0.4587(5) 
0.4144(5) 
0.2599(4) 
0.2332(5) 
0.0882(5) 

-0.0280(5) 
0.0030(4) 

TABLE 1. Coordinates for 3'-Demethoxynorisoguiacin 'I 
I1 I 

Y 

0.2076. 
0.13543) 
0.31 17(2) 
0.3335(3) 
0.8607(3) 
1.0012(5) 
0.6189(3) 
0.6767(4) 
0.60544) 
0.5 11 l(5) 
0.4596(4) 
0.3568(4) 
0.3081(3) 
0.3605(3) 
0.4598(3) 

z 

0.8950(3) 
0.7792(4) 
0.7131(3) 
0.9052(3) 
0.5681(3) 
0.6817(10) 
0.7281(4) 
0.8232(4) 
0.8678(4) 
0 .9444)  
0.8732(4) 
0.90944) 
0.8558(4) 
0.7663(4) 
0.7260(4) 

C 14 
C15 
C16 
C17 
C 18 
C19 
c20 
c2  1 
c22 
C23 
C24 

x 

0.1457(4) 
0.3523(5) 
0.53 12(5) 
0.0285(4) 

-0.0280(5) 
-0.16845) 
-0.2418(4) 
-0.1872(4) 
-0.05 17(5) 

0.1207(5) 
0.0617(7) 

-0.2771(5) 
-0.4213(6) 
-0.4093(6) 
-0.57646) 

acetate 121 

Y 

0.5110(3) 
0.7805(4) 
0.5679(5) 
0.685 l(3) 
0.7 1144) 
0.7736(4) 
0.8077(4) 
0.7835(4) 
0.7230(4) 
0.125 l(4) 
0.0246(4) 
0.3010(4) 
0.2442(5) 
0.9567(5) 
0.9935(5) 

z 

0.7797(3) 
0.769 l(6) 
0.7546(5) 
0.6859(3) 
0.5578(4) 
0.5 129(4) 
0.61 17(4) 
0.7406(4) 
0.7800(4) 
0.84544) 
0.8902(6) 
0.7949t5) 
0.7297(6) 
0.6088(7) 
0.5679(6) 

'The y coordinate of 0 1 was 6x4 to define the origin. 

sity data were measured by 0-28  scans of vari- 
able speed, designed to yield I 5Oa (I) for all 
significant reflections. One quadrant of data was 
measured within the limits 2'<8<75'. Data re- 
duction included corrections for background, 
Lorentt, and polarization effects; absorption ef- 

fects were insignificant. Ofa total of 2400 unique 
data, 1646 had F>3a (F) and were used in the re- 
finement. 

The structure was solved by direct methods, 
using program =TAN 78(5), complete by 
Fourier techniques, and refined by full matrix 

FIGURE 1. The molecular stmcrure of 3'demethoxynoriso- 
guaiacin triacetate 121 
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least squares, with nonhydrogen atoms refined 
anisotropically using the E d - N o n i u s  SDP (6). 
Hydrogen atoms were located by difference maps 
and included as fixed contributions to the struc- 
ture factors. Convergence was achieved with 
R=O.O51. The absolute configuration was not 
determined. 
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