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Cyclic hydroboration of an appropriately substituted 1.5~diene yields a 1,5 dial as the 

major product which can be converted to the racemic Prelog-Djerassi lactone. 

The widespread occurrence of the three carbon unit 1 in natural products of current syn- 

thetic interest has prompted us to investigate methodology for the stereocontrolled construction 

of intermediates of this type. We are particularly interested in substances appropriately sub- 

stituted at R' and R2 to allow for transfer of stereochemical information present in l_ to distal 

prochial centers on the acyclic carbon chains R' and R2. Diols such as 1 in principal meet 

this requirement and we have recently observed the stereocontrolled synthesis of 2a via a cyclic 

hydroboration routels2 described below. 
-- 

Subsequent transformations provided a structure proof 

for this substance and a practical illustration of the method for the preparation of the Prelog- 

Djerassi lactone J3 and its C-6 epimer.4 

The requisite diene was constructed in a highly stereoselective fashion using Still's sig- 

matropic rearrangement route to Z-trisubstituted olefins. 5 Aldehyde T6 was treated with P-prop- 

enylmagnesium bromide in THF to yield the alcohols 5 (BB%).7 Conversion of 5 to 6was accom- 

plished through a one-pot sequence (l-KH, THF 0'; 2-ICH2SnBu3, THF; 3-n-Buli, THF, -78') in 75% 

yield7 after removal of a small amount of the E-diene by flash chromatography.8 The isomeric 

purity of cwas shown to be greater than 99.5% by VPC,omparison' of the derived acetate with a 
sample of the E-acetate prepared by Johnson's method. 

3721 



3722 

od- 
1. I & R=H 

1 R=Si(CH&-Su 

9 9 - 

Silyl ether 1' (t-Bu(Me)2SiCl, imidazole, DMF; 95%) upon hydroboration/oxidation (thexyl 

borane, THF, -78' to RT, 24 hrs then H202, NaOH, H20; 75%) yielded a diol mixture containing 

a', 8' and 2' (isolated ratio 2a:8:9 = 3.8:1:0.35) from which the desired isomer 2a could be - 
efficiently separated by flash chromatography. 

tinguishable by 'H and 13C NMR," 

Although isomers 2a and 8wet-e clearly dis- - 
no conclusion could be made concerning the relative config- 

uration of the three chiral centers. Further transformation of 2a to 3 accomplished as shown - 
in Scheme I defined the structure of diol 2a as well as providing a simple route for the con- - 
struction of the Prelog-Djerassi-lactone. 

Oxidative cyclization to the lactone' (Fetizon's reagent,12 C6H6, reflux, 1.5 hr; 86%), 

alkylation (LDA, THF, HMPA, -78' then MeI, -78’, 1 hr; 80%) and silyl ether hydrolysis 

(1:l THF:lO% HCl, O", 15 min; 90%) yielded hydroxy lactone isomers 10' (60:40 ratio) which coulc - 
be efficiently separated by flash chromatography.8 The major isomer, following one carbon 

degradation via the olefin 11' (o-nitrophenylselenocyanate, Bu3P, CH2C12 then H202, THF;13 - 
88% overall. 2- NaI04, catalytic RuC13, CC14, MeCN, H20;14 80%) afforded the Prelog-Djerassi 

lactone, 3, (m.p. (CC14) - 111-113') identical in all respects with an authentic sample.15 

Similar degradation of the minor hydroxy lactone isomer yielded the 6-epi-lactonic acid 

(m.p.(CC14) 100-02) exhibiting spectral data in accord with the published4f parameters. 

SCHEME 1 



The observed stereoselectivity in the hydroboration step is apparently a reflection of the 

preference for a conformation as shown in 12 for the second intramolecular hydroboration step. - 

These results thus demonstrate the application of such conformational constraints l6 to the 

intramolecular hydroboration reaction as well as providing a simple route to the Prelog-Djerassi 

lactone isomers. Although the lower stereoselectivity observed in the hydroboration step as 

compared with Still's report' may be due to subtle differences in substrate structure, other 

considerations17 suggest that the stereochemical outcome of cyclic hydroborations is critically 

dependent on the age and history of the BH3-THF solutions used. 
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