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Abstract-The mlcroblologlcal transformation of ent-3/Shydroxykaur-6,16-diene mto ent-6cc,7a-epoxy-3P- 
hydroxykaur-16-ene has been carried out The substrate incubated was synthesized from the dlterpene hnearol. 

INTRODUCTION 

In the past few years we have studied the microblologlcal 
transformation of ent-kaurene diterpenes by GIbberella 
JuJikurol [l-6]. The purpose of these works was to obtain 
glbberelhn analogues and to define the substrate reqmre- 
ments of the enzymes that partlclpate m various bio- 
synthetic steps m the glbberelhn and kaurenohde path- 
way m this fungus. Contmumg these studies we present 
here the results obtamed in the chemical preparation and 
microblologlcal mcubatlon of ent-3/Shydroxykaur-6,16- 
dlene (1) with G fupkurol 

RESULTS AND DISCUSSION 

The substrate 1 was prepared in the following way 
Partial acetylatlon of hnearol(2) [7] gave the trlacetate 3 
and the dlacetates 4 and 5. The 3cc,l%diacetate 4 was 
treated with tosyl chloride m pyrldme to afford the 
correspondmg tosylate 6 Treatment of this derivative 
under reflux with colhdine formed compound 7, which 
was then hydrolysed to give ent-3fl,lSdihydroxykaur- 
6,16-dlene (8) [S]. Partial acetylatlon of this drene alTo- 
rded the two monoacetates, 9 and 10, and the dlacetate 7. 
Addltlonal quantities of compound 9 were obtained by 
transacetylatlon of 10 Treatment of the 3a-monoacetate 
9 with trlphenylphosphme-carbon tetrachlorlde gave the 
chloride derivative 11, reduction of which with tn-n-butyl 
tin hydride and subsequent hydrolysis of the acetate 12 
formed, yielded ent-3fi-hydroxykaur-6,16-dlene (1). 

When compound 1 was incubated with the fungus G 
fijkurol, m the presence of AMO-1618, which blocks the 
formation of endogenous ent-kaur-16-ene [8,9], ent-3/?- 
hydroxy-6a,7r-epoxykaur-16-ene (13) was obtained by 
epoxldatlon of the 6,7 double bond However, we were 
unable to detect any kaurenohde or glbberelhn The 
structure of the epoxlde 1 followed from Its ‘H NMR 
spectrum, m which the gemmal hydrogens to the oxirane 
rmg appear at 6 2.91 (d, J = 4 Hz) and 3.08 (dd, J = 2 5 and 
4Hz) The 13C NMR spectrum of 13 also confirmed Its 
structure; the spectrum 1s summarized m Table 1 together 
with that of the parent compound 14. The H-5, H-6 
coupling of 2 5 Hz IS in accordance with a fi-epoxlde 
[S, lo] The result of the mcubatlon confirms that a 3~(- 
hydroxyl group m the kaur-16-ene derlvatlves inhibits 
their hydroxylatlon at C-19 by G. fupkurot [3] 

It has been suggested that the mlcroblologlcal epoxl- 
dation of an alkene 1s sometlmes equivalent to the 
hydroxylatlon of the correspondmg alkane [l 1, 121 
Thus, m a previous work we have shown that ent-3b,18- 
dihydroxykaur-6.16-dlene (8) 1s transformed into the 
epoxlde 14 [4, 51, and ent-3/I,18-dlhydroxykaur-16-ene 
(15) IS converted into the correspondmg trio1 16 [3]. On 
the other hand, m a previous work we have also shown 
that ent-3/J-hydroxykaur-16-ene (17) is not transformed 
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lnt ) 286 [M] ÷ (27), 271 (8), 253 (80), 225 (24), 215 (13), 199 (68), 
197 (14), 185 (25), 183 (13) 

lncubatton expt G fujtkurol (ACC 917), inhibited with 5 
x 10- s AMO 1618, was grown in shake cultures at 25 ° for 1 day 

m 75 conical flasks (250 ml), each containing sterile medium 
(50 ml) ent-3fl-Hydroxykaur-6,16-diene (1) (200 mg) In EtOH 
(30 ml) was distributed equally among the flasks and the incu- 
bation allowed to continue for a further 5 days The broth was 
then filtered, adjusted to pH 2 with dd HCI and extracted with 
EtOAc The mycelium was treated with hquad N2, crushed with a 
mortar and extracted with EtOAc The two extracts were 
combined and sepd into acidic and neutral fractions w,th 
NaHCO 3 The neutral fraction was chromatographed on silica 
gel. Elution with petrol-EtOAc gave starting materml (50 mg) 
and ent-6ct,Tct-epoxy-3fl-hydroxykaur-16-ene (13) (27 rag), mp 
181-183 °, [M] + at 3022245 C2oH3002requlres 3022244, 
1H NMR (200 MHz) 6 0.92, 0 98 and 1 13 (each 3H, s), 2.91 (1H, 
d, J = 4 Hz, ~1-7), 3.08 (1 H, dd, J = 2 5 and 4 Hz, H-6), 3 24 (1 H, t, 
H-3), 4 84 (2H, br s, H-17), EIMS m/z (rel rot.) 302 [M] + (3), 287 
(6), 284 (5), 269 (13), 243 (7),241 (10), 236 (9), 227 (8), 199 (8), 189 
(15) 

Acknowled#ements--We thank Prof B Rodrlguez (lnstituto 
de Qulmlca Orgamca, C S I C., Madrid) and Dr A Garcla- 
Granados (Universidad de Granada) for samples of hnearol, and 

Dr J. R. Hanson for gifts ofG fuflkuroi This work was supported 
by a grant from the C A I C Y T (Madrid) 

REFERENCES 

1 Fraga, B M,  Hanson, J R. and Hernandez, M G (1978) 
Phytochemzstry 17, 812 

2 Fraga, B M,  Hanson, J R., Hernandez, M G and Sarah, 
F Y (1980) Phytochemtstry 19, 1087. 

3 Fraga, B M,  Gonzalez, A G., Hanson, J R,  Hernandez, 
M G (1981) Phytochemlstry 20, 57 

4 Fraga, B M,  Gonzalez, A G ,  Gonzalez, P ,  Hanson, J R,  
Hernandez, M G and Hltchcock, P B (1982)J. Chem Soc., 
Chem Commun 311 

5 Fraga, B. M,  Gonzalez, A G ,  Gonzalez, P ,  Hanson, J R ,  
and Hernandez, M. G (1983) Phytochemlstry 22, 691. 

6 Fraga, B M,  Gonzalez, P ,  Hernandez, M G ,  Perales, A. 
and Tellado, F. G. (1986) Phytochemlstry 25, 1235. 

7 Quesada, T G ,  Rodriguez, B. and Valverde, S (1972) 
Tetrahedron Letters 2187 

8 Cross, B E and Myers, P. L (1969) Phytochemtstry 8, 79 
9 Barnes, M F ,  Light, E. N and Lang. A (1969) Planta 88, 

172 
10. Hanson, J R and Hawker, J (1972) Tetrahedron 28, 2521 
11. Bloom, B M and Shull, G M (1955)J. Am. Chem Soc 77, 

5767 
12 Gelb, M H,  Malkonen, P and Shgar, S G (1982) Btochem 

Btophys Res Commun 104, 853 

PHYTO 28 4-G 


