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In connection with studies on the total synthesis of the aglycone of erythromycin B, erythronolide B 

(II), it was of interest to devise a method for the conversion of the cu,@-unsaturated ketone I to II. The 

ketone I is an especially attractive synthetic intermediate for several reasons including accessibility from 

an acyclic precursor. 
1 

Alkaline peroxidation of I can be expected to form stereospeclfically the 10, llfl- 

oriented epoxide’ placing the substituents at C-11 in the required stereo-arrangement. It would only 

remain tc replace the C-10 oxygen substituent by methyl with retention of configuration and to cleave the 

acetonide grouping by the known procedure’ to complete the synthesis of II. Because the introduction of 

the required methyl group is not feasible using conventional methods, a new approach was sought. 

An attractive possibility for accomplishing the needed conversion is outlined in Scheme 1 which 

utilizes the oxime (A) corresponding to an cy,p-epoxy ketone. Reaction of this ketoxime with dimethyl- 

cuprate (Gilman) reagent was expected a priori to proceed via the deprotonated oxime (B) to the cu,p- 

unsaturated nitroso system (C) and thence by conjugate addition of methyl Gilman reagent to the dianion 
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(D) of the j3-hydrcxy-o-methyl ketoxime (E), hydrolysis of which would provide the &sired product F. 

Reasonable analogy exists for the critical stage of this process in the form of the well-known nucleo- 

phile 6) induced elimination-addition reaction of o-halo oxfmes 2a3 (Scheme 2J. Further, conjugate 

addition of methyl to the vinyl nitroso intermediate C as opposed to addition to nitrogen would seem to be 

especially favorable with a cuprate reagent. 
4 

!l’he stereochemistry expected from such a process as ap- 

plied to the erythronolide case coincides with that which is required. 1.5 Finally, the very unreactive1 

la&one carbonyl group in the macrolide ring should not be affected by the Gilman reagent. 6 
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Scheme 2 

In fact, the reaction of a variety of simple o,p-epoxy ketoximes with Gilman reagents has been 

found to follow the predicted course and to constitute a highly useful ,route to cr-alkylated j3-hydroxy 

ketones. The following procedure involving the conversion of 2,3_epoxycyclohexanone to trams-2-methyl. 

3-hydroxycyclohexanone is illustrative: 

2,3-Epoxycyclohexancne was converted to the corresponding oxime (III) by treatment with 1.1 
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wuiv of hydroxylamftm hydrochloride and 2.2 equfv of sodium acetate in methanol (10 ml/g of 

HON’H3Cl) at W for 30 min. lsolatlon of crude product by extractive work-up and recrystallfaation from 

pet. ether--ether gave pure III, mp 84-85”, in 95% yield. Addition of a solution of III In ether (40 ml/g of 

III) to 0.5-g dimetbylcopperlfthium4 (5 equiv) in ether at -25’ and reaction at that temperature for 1.25 hr 

followed by quenching (below -25’) with a cold soluUon (10%) of acetic acid (20 equfv) fn ether and filtration 

afforded an ethereal eoluUon of oxime IV. Evaporation of solvent and treatment of crude Ivan tetrahydro- 

furan with an aqueous solution of 2 equiv of titanium trichloride and 12 equfv of ammonium acetate at 0”’ 

for 1 hr gave after evaporation of solvent 90 ‘%j of trans-3-hydroxy-2-methylcyclohexanone (V) as a color- 

less oil’of 90-95% purity. Pure p-hydroxy ketone V8 can bs obtained by chromatography on silica gel 

(R, for ILl and V, 0.47 and 0.36, respectively, using ether for plate development); found, ir max for CO 

at 1708 cm 
-1 

in CHC13; pmr spectrum J2, 3 = 9 Ha, JJa, 4a = 9 Hz, JQa, 4e = 4_Hx. 
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Ry an analogous procedure the epoxy ketoxime III was converted to trans-3-hydroxy-2-n-butyl- 

cyclohexanone (VI) in 85 % yield using di-n_butylcopperlithium as reagent (5 equiv, 4 hr at -25”). 

In addition, the o, p-epoxy oxime derived from mesityl oxide was converted to the p-hydroxy 

ketones W (Me2CuLi, 5 equiv in ether, -25’, 7 hr, 85% yield) and VIII (13u2CuLi, 5 equiv in ether, -25”, 

4.5 hr, 60% yield). Similarly, the oxime of a,@-epoxycarvoneg was transformed into the p-hydroxy 

VII, R=CH3 IX, R=CH3 XI, R = “C4Hg 

VIII, R = g-C4Hg X, R =“C4Hg 
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ketone IX (85% yield) and a&o the 6-hydroxy ketone X (50% yield as a mixture of diaatereomers in a ratio 

of E. 2 : 1). Finally, the oxime of epoxy isophorone yielded 80% of XI (with di-g-butylcopperlithium) as a 

mixture of two diastereomers. 

The 6-hydroxy ketones reported above are in general rather unstable and easiIy dehydrated to 

enones. In consequence, the new method described herein also constitutes a process for the cr-allrylation 

(vs. of-aikylation) of o,+enones. We hope to describe in due course the application of the epoxy ketoxime 

alkylation to the total synthesis of macrolides such as erythronolide B (II). lo 
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