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Abstract-Oxidized kaurene derivatives were isolated from the leaves of Solidago missouriensis and S. rigida and 
identified as kauran- 16/I-01, kaur- 16-en- 19-oic acid and 7/?-hydroxykaur- 16-en-19-oic acid. The structure of the latter 
compound was determined by X-ray crystallographic analysis of its methyl ester. 

INTRODUCTION 

Sol&go missouriensis L. is a perennial herb native to the 
tall gass prairies of North America. This plant is one of 10 
in experimental gardens which are being used to in- 
vestigate the effects of secondary metabolite diversity 
upon colonization of the communities by insects 
[Morrow, P. A., Tonkyn, D. and Le Quesne, P. W., 
unpublished results]. Previous work on secondary meta- 
bolites of the closely related S. giganteu Ait. has involved 
the isolation of labdane derivatives, such as solidagoic 
acid A (1) from the roots of S. giganteu Ait. var. serotina 
Cronq. [ 11. 

RESULTS AND DISCUSSION 

We have investigated the secondary metabolites of the 
leaves of S. missouriensis Nutt. and now report the 
isolation of three kaurene derivatives, ( - )-kaur- 16-en- 19- 
oic acid (2), ‘Ifi-hydroxy-( -)-kaur-l&n-19-oic acid (3) 
and (-)-kauran-16B-ol(4). The structure of compound 3 
was determined by X-ray crystallographic analysis of the 
methyl ester, since its mp was somewhat higher than that 
reported in the lit. [2]. Previously, this compound had 
been obtained by microbiological (Cunninghamella 
blukesleeanus) transformation of (-)-kaur-16-en-19-oic 
acid [2]. 

Single-crystal X-ray diffraction of the methyl ester gave 
the relative configuration and solid state conformation of 
the molecule. Figure 1 has been drawn in accord with the 
known configuration of all other (-)-kaurane diterpenes 

and, therefore, the stereostructure shown most likely 
represents the absolute configuration of the molecule. 

Rings A-C all have chair conformations but there is a 
marked increase in the deviation from ideality in the order 
A < B < C. The A ring is nearly ideal with an endocyclic 
torsion angle range of 53.1-55.6”; ring B embodies a range 
of 47.8-62.7” while the range for ring C is 38.4-71.0”. 
These distortions serve to relieve steric interactions which 
are potentially most severe on the or-side of the molecule. 
The C-20-C-19, C-20-C-14 and C-20-C-12 separations 
are all greater than 3.0 A (3.02, 3.34 and 3.43 A, 
respectively). 

The puckering about C-4 in ring C (dihedral angles ca 
70.5”) is necessitated by the bridging of the 1Jdiaxial 
substituents on C-8 and C-13 and induces a flattening at 
the C-l 1 end of the ring (dihedral angles ca 40.1”). Even 
these deformations do not separate C-l 1 more than 3.0 A 
from the atoms in the bridge (C-11-C-16, 2.89 A and 
C-l 1-C-15, 2.92 A). 

Ring D approximates to an envelope form which, while 
quite puckered (sum of endocyclic dihedral angles being 
148.4”), is very symmetrical. 

The bond lengths and valency angles all lie within 
accepted ranges. The mean of the bonds between the 
tertiary and quaternary carbons is 1.559 A with the C- 
9-C-10 bond, at 1.570 A, being the longest. As expected, 
the C-8-C-9-C-10 and C-9-C-l 1-C-12 angles are large 
(116.6” and 115.6”, respectively) due to the flattening 
about C-9 and C-l 1. 

Molecules pack in layers in the y-direction. Within 
layers molecules are held together by hydroxyl+zarbonyl 
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empirical absorption correction, determined by a $ scan, was also grants No. BSR-83075% to P. W. Le Q. and BSR-8307580, BSR- 
applied. 8109134 and BSR 8410473 to P.A.M. 

Structure analysis. Structure soln was effected by direct 
phasmg methods using MULTAN 80. After several cycles of full- 
matrtx least-squares re.!Inement of the non-H atoms a difference 
Fourter synthesis was calculated to locate the H atom positions. 
Further adjustment of posttional and thermal parameters (aniso- 
tropic 0, C; isotropic H) led to convergence at R = 0.0376. 
Atomic scattering factors for 0 and C were taken from ref. [a]; 
those for H were from ref. [7]. 
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