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TOTAL SYNTHESIS OF (+) ZOAPATANOL 

Vinayak V. Kane*l and D. L. Doyle 
Division of Chemical Research, Ortho Pharmaceutical Corporation, Raritan, N.J. 08869 

ABSTRACT: A stereoselective synthesis of (+) zoapatanol is described. 

In the previous communication,* we described a method of converting bicyclic diketone 13 

(commonly known as the Wieland-Miescher ketone) to B-keto ether 2, which has the desired 

stereochemistry and all the requisite functionalities for further elaboration to zoapatanol (3) 

Zoapatanol (3) is one of the novel biologically active diterpenoids isolated from the zoapatle 

plant, Montanoa tomentosa.4 
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The next stage of our synthesis centered on elaboration of the side chain (Scheme 1). 

Ketalization of 2 gave the ketal alcohol 4 (87%) 5$6 which was oxidized with Collins reagent 

to an aldehyde (83%). Several methods are available8 for addition of a dimethylallyl side 

chain (5-carbon chain) to an aldehyde, and after examining several of these we selected the 

reaction sequence described below. Reaction of this aldehyde with the Grignard reagent 

generated from 4-bromo-2-methyl-l-butene9 gave an alcohol (96%) which was acetylated to give 

acetate 5 (97%). Isomerization of the double bond of 5with TsOH-C6H6 at reflux for 24 hr 

gave 69 (95%). Basic hydrolysis (94%), THP ether formation (86%) and reductive cleavage of 

the benzyl ether with Na in a mixture of NHS/&-BuOH/THF gave the alcohol 1. (86%). Acetylation 

(86%) and selective hydrolysis (75%) followed by reprotection of the secondary alcohol 

afforded the THP ether 8 (98%). 
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SCHEME I 

a, [i!/TsOH/C6H6; b, Cr03/Pyr/CH2C12; 
EH2 

c, H3C-C-CH2-CH2MgBr/THF, D, (CH3CO)2O/ 

Pyr; e, TSOH/C6H6/A; f, K2C03/MeOH/H20; g, DHP/TsOH/Et20; h, liq NH-#la/t-BuOH/ 

THF; i, (CH3C0)20/Pyr; j, (CH3)2CO/H20/0.002N H2S04; k, DHP/TsOH/Et20. 

Completion of the synthesis of 2 now required transformation of the 6-ketone to the (E)-2 

hydroxyethylidene group and conversion of the side chain oxygen function to a ketone (Scheme 2) 

Condensation of 8 with triethylphosphonoacetate-NaH lo in C6H6 followed by acidic work-upl1 

afforded unsaturated ester 9_ as an inseparable mixture of g and L-isomers (98%). Reduction of 
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Thus, a preparatively useful route to a wide variety of zoapatanol analogs has become 

available from bicyclic enones. Since the Wleland-Miescher ketone is now available in 

large quantities in optically active form.15 The synthesis of optically pure zoapatanol 

without involving a resolution step is now in hand. 
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