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A NOVEL ONE-STEP OXIDATION OF TERMINAL EPOXIDES TO ALLYLIC ALDEHYDES 

Christine L. Wiii 

(AFRC Research Group, School of Chemistry. The University, Bristol BS8 1TS) 

Summarv - Various gibberellin epoxides have been oxidised with sulphuryl chloride to u,P-unsaturated 
aldehydes in >70% isolated yield. This novel one-step oxidation occurs in the presence of hydroxy 
(except ai C-131, ester, laclone and olefinic functions. 

Epoxides are versatile intermediates in organic synthesis, undergoing ring opening reactions with a 

range of nucleophiles and rearrangement to allylic alcohols and carbonyl compoundsl. In studies wiith 

the_ gibberellin (GA) plant hormones the 16.17-epoxide has been used to protect the exocyclic double 

bond*; however no one-pot transformation of the epoxide to introduce functionality into ring D of the 

gibberellins has been reported.3 In the course of investigations on the functionalisation of ring D of the 

gibberellii a novel oxidation4 of gibberellm 16,17_epoxides to 15-en-1711s was discovered. 

Treatment of GA9 methyl ester 16,17-epoxide (1) with sulphuryl chloride in dry dichloromethane 

gave the allylic aldehyde (2) in 90% overall yield. The structure of the product (2) was established by 

IH-nmr (6 6.89, s, 15-H; 9.65, s, 17-H) and 13C-nmr (a 154.33, C-15; 134.69, C-16; 188.61, 

C-17). 
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To explore the generality of this reaction a series of gibberellm 16,17-epoxides, cyclohexene oxide 

and the epoxide of a 3-methylene steroid were treated with sulphuryl chloride5 (Table). Althoqh 

sulphuryl chloride is a powerful chlorinating agent6 reacting with alcohols, olefins and enones as well as 

epoxides, the results show that attack occurs preferentially on the epoxide and not on the 3fl-hydroql 

(entries (ii) and (iii)) or 1 .*-double bond (entry (iv)). In the presence of a 13-hydroxyl or 13-acetoql 

moiety (entries (v) and (vi)) a Wagner-Meerwein type rearrangment of rings C/D leads to the ketones 

(4) and (5)7. Reaction (viii) with the terminal epoxide of a steroid (8) gave several chlorinated 

by-products as well as a mixture of the allylic aldehydes (9) and (10). Reaction (vii) nith the 

1,2_disubstituted epoxide (6) gave mainly the c& dichloride (7) for which there are precedents.8 
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Entry Substrate Product Yield 

(i) ;~O~ ~~O~C"~ 90% 9 

-(ii) Horn 

2 

Ho&CliD _ 85% 

2 (3) 

(iiij ;Om HOwCflc 80% 

G02Me C02Me 
2 

(iv) .O* HO*tiO “I2 

2' 

(v) ;.oG&$y &p-; . 70% 

2 e 

(vi) 

Ho4@$c Hoq.g~:;~ 65x 

2 2 

0 e 

,.CI , 

0 
(vii) (6) “Cl 

(7) 55% 

(viii) O&aj ,,,q 35% 
H I4 

(9) (10) 
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The formation of the allylic aldehydes may occur by nucleophilic attack of the oxirane oxygen on 

sulphuryl chloride to give (11) possessing a stabilised carbocation. Proton abstraction from C-15, possibly 

by an intramolecular process, would then give the allylic aldehyde. Work is currently underway to 

determine the mechanism of this reaction. 
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