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Iwo alternative diene structures, I and II, have been 

proposed (l-4) for buxenine-G, a cytotoxic (5) alkaloid 

isolated from Buxus sempervirens L. However, no definitive 

proof of the novel skeletal structure, configuration, or 

location of the diene system has been advanced. We now 

report a single-crystal X-ray analysis of buxenine-G 

dihydroiodide (6) which establishes unambiguously that 

I is correct. 
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Buxenine-G dihydroiodide, m.p. 298-300' dec., crystal- 

lizes from ethanol-ethyl acetate in the orthorhombic system, 

space group g2,Z1 2,, with four molecules of CzS~s~Iz in a 

cell of dimensions a = 13.32, b = 30.65, 2 = 6.96 A. The 

crystal structure was elucidated by the heavy atom method 

and the atomic parameters were refined by Fourier and least- 

squares methods. The value of & is now 13.5% for 1405 

independent reflections. The absolute configuration was 

determined by Bijvoet's anomalous-dispersion method (7,8). 

At atoms 9 and 10 the carbon-carbon bonds are directed 

in a planar manner (average CCC valency angles of 120.0" and 

119.90, respectively) whereas at atoms 5 and 8 they are 

directed pyramidally (average CCC valency angles of 115.4O and 

lll.O", respectively). Ring C exhibits the half-chair conform- 

ation typical of a cyclohexene; atoms 8, 9, 11, 12, and 19 are 

closely coplanar (see Table), consistent with the presence of 

a double bond between atoms 9 and 11, and atoms 13 and 14 are 

displaced from the plane by 0.35 and -0.51 h, respectively. 

Ring A, on the other hand, exhibits the chair conformation 

typical of a cyclohexane; atoms 1, 2, 5, 10, and 19 do not 

constitute a good plane (see Table) and there is clearly no 

ethylenic bond between atoms 1 and 10. Moreover, atom 2 is 

displaced by 1.09 1 from the mean plane through atoms 1, 5, 

9, 10, and 19, whereas atom 12 does not deviate significantly 

(0.03 1, f rom the mean plane through atoms 8, 9, 10, 11, and 

19. The eight atoms 1, 5, 8, 9, 10, 11, 12 and 19 are closely 

coplanar. 

These results, together with detailed consideration of 

other mean-plane calculations defining the molecular conforma- 

tion, show that the only acceptable situation for the conju- 

gated diene system is (I). 



Atom Displacement 

0 0.00 

9 0.00 

11 0.02 

12 -0.01 

19 -0.01 

Atom Displacement 

1 0.49 

2 -0.31 

5 0.01 

10 0.03 

19 -0.22 

Atom 

1 

5 

9 

10 

19 

Displacement 

0.04 

3.01 

0.04 

-0.05 

-0.05 
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Table B 

Deviations (1) of the atoms from mean planes. 

Atom Displacement 

a 

9 

10 

11 

19 

Atom 
i 

Displacemen{ 

1 0.09 

5 -0.04 

8 0.07 

9 -0.01 

10 -0.05 

11 0.00 

12 0.00 

19 -0.06 

(T$e average standard deviation of 

of a carbon atom is about 0.045 h 

0.00 

-0.01 

0.01 

0.01 

0.00 

position 

1 
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