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Abstract: The development of an efficient and regioselective transposition of a 7-membered 

lactone to a corresponding a-keto ether is reported. 

Recently, the isolation and structural elucidation of two new diterpenoids, zoapatanol (1) - 

and montanol (2) from the zoapatle plant, Montanoa tomentosa, has been reported.2 During - 

synthetic studies related to 1 and 2, we needed an efficient, general and selective method for - 

the synthesis of B-keto ether 3 from a readily available intermediate such as the 7-membered - 

lactone 2, In recent years, several new methods for transposing a ketone carbony13 by one car- 

bon atom have been described, but no such transformation has been reported4 for a lactone to a 

g-keto ether. In this communication, we report such a transformation. 
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One such scheme3 was suggested by the results of both Ireland and Fetizon6 on the deoxygen- 

ation of a diethyl enol phosphate or an enol tetramethylphosphorodiamidate by lithium-ammonia 

reduction to give an olefin. Tf the diethyl enol phosphate of a lactone behaved in a similar 
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manner, then an enol ether should result. The desired selectivity in hydroxylation of the enol 

ether should be obtained by hydroboration-oxidation, since it has been observed that enol ethers 

undergo hydroboration predominantly at their $-position.' Oxidation of the resulting alcohol 

with a suitable oxidizing reagent would then give the desired B-keto ether in a regioselective 

manner. 
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a, MCPBA/NaOAc/CH2C12,A.; b, B LDA/(EtO)z Cl/THF/TMEDA/HMPA; C, Na/t-BuOH/liq. NH~; d, PhCH2Br/ 

NaH/CGHg; e, BHs/THF; NaOH/H202; f, Cr03/Pyr/CH2C12. 

The lactone 68>9 selected as the starting material to examine this sequence was readily - 

prepared by Baeyer-Villiger oxidation (MCPBA) of the known ketone 5." Reaction of kin THF - 

with LDA at -78'C and treatment of the resulting enolate solution with diethyl phosphoro- 

chloridate gave the diethyl enol phosphate 1 (80%). However, reduction of the diethyl enol 

phosphate led to the tetrahydrooxepene Bin only 5 to 10% yield. It is assumed that the low 

yield of the tetrahydrooxepene S is due to the highly volatile nature of this compound. In 

view of this difficulty, the lactone 2, I1 which has a hydroxy substituted longer side chain was 

chosen in the hope that the tetrahydrooxepene formed would be more suitable than Jj_. Reaction 

of lactone 9 - with diethyl phosphorochloridate in the presence of LDA in THF solution gave the 



diethyl enol 

(7.5 eq.) in 

on treatment 

(BH3) in THF 
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phosphate x (84%).12 Reduction of the crude diethyl enol phosphate 10 with Na - 

a mixture of NHs/c-BuOH/THF led to the tetrahydrooxepene 11 (52%). The alcohol 11. 

with NaH/PhCHzBr in benzene gave the benzyl ether 12 (99%). Treatment with borane 

followed by alkaline Hz02 oxidation afforded a mixture of epimeric alcohols 13 

without separation was oxidized with Collins reagent in CH~C~Z~~ to give the 

desired B-keto ether 14 (85%). - 

“b’C’d ;HpoH2~il.gY 
3 

g, R = H; l&, R = OCH3 E,R=H; E, R = 0CH3 

a, i LDA/(Et0)2 Cl/THF/TMEDA/HMPA; b, Na/t-BuOH/liq NH3; c, BHdTHF; NaOWH202; d, C%/Wr/%C12 

Likewise, transposition of the lactones 15 and 1611 c- gave the t3-keto ethers 17 and gboth 

in 24% overall yield. The application of this novel transformation to other lactones is cur- 

rently under investigation and will be reported at a later date. 
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