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1 
Acyl anions have rapidly become useful synthons. Thioacetals, 

2 3 4 
thioacetal monosulfoxides, protected cyanohydrins, and enol ethers 

have served in this role. The facile oxidative decarboxylation of carboxylic 
5 

acids makes them prime candidates as inexpensive and easily manipulated 

acyl anion equivalents. In this Communication, we wish to report the 

realization of this scheme using very readily available methylthioacetic 

acid and diethyl malonate in this role. 
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The well-known ability to monoalkylate or dialkylate diethyl malonate 

followed by hydrolysis has not led us to explore this aspect extensively. 

A simple application illustrated in equation 1 provides one of the most 
6 

facile routes to cyclobutanone, isolated 

the oxidative decarboxylative reaction as 

ination of the crude reaction suggests to 

the high volatility of the product on the 

as its ketal. The cleanliness of 

determined by spectroscopic exam- 

us the lower yields arise due to 

scale on which we operate. 
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Eq. I 

LDA,THF_HMPA,CH3SSCH3 

0' 81% 

SCH3 NaHC03,NCS,C2d50H OCzH5 
CO2H r.t., 50% OCzH5 

bp 125' @ 10-15 mm 
bp 62-3' @ 62 mm 

A more direct acyl anion equivalent is the dianion of methylthioacetic 

acid 1 easily accessible by reaction of methylmercaptan with chloroacetic 

acid.8" Treatment of 1 with 2.4 eq of lithium diisopropylamide in a 1:l 

(v:v) ratio of THF:HMPA-at 0' for 2 hr generates its dianion. Addition of 

isobutyl bromide at -20' and allowing the reaction to stir at RT gives 80% 
10 

of 2 after distillation, bp 110-4' @ 22 mm. Formation of the dianion 3 

8 0 A CH3 
l+ CH3SCHC02 2Li' * 

OzH 
2 

NCS,NaHC03,CH30H 

then HCl; H20 > 

66% 
5 

in an identical fashion followed by addition of citronellyl iodide (-25" 

for 1.5 hr and RT for 2.5 hr) gave the bisalkylated product 4, which after 

oxidative decarboxylation gave the ketone 5 (ir 1720 cm -l; nmr 6 5.12, lH, 

t, J = 7 Hz; 1.68 and 1.62, 3H each, s; 0.91, 6H, d, J = 6 Hz; 0.89, 3H, d, 

J = 6 Iiz). 

Secondary halides may be employed as illustrated by the synthesis of 

3-methyl-1-phenyl-2-butanone (eq. 21. Oxidative decarboxylation may be 

performed after monoalkylation to constitute an aldehyde synthesis (eq. 3). 

In this case, the oxidizing agent for the oxidative decarboxylation must 

be anhydrous sodium metaperiodate in anhydrous methanol. Because of the low 
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1 + AI 3v%' /lyCoZH ";;,"> T;h im%' VPh Eq. 2 

SCH3 2 

TCH3 NaIO 
1 + C1(CH2)10CH21 & C1(CH2)l,,CHZCHC02H & C1(CH2)10CH2CH(OCH3)2 Eq. 3 

CH,OH 

solubility of sodium metaperiodate under these conditions, it must be ground 

into a fine powder to increase its surface area and reaction times on the 
11 

order of 20 hr are common. 
12 

A short synthesis of juvabione illustrates an application of the method. 

The iodide 2 was available by standard methods from (+)-perillaldehyde. 

Alkylation of the dianion 2 with 2 gave the desired acid which, when sub- 

jected to oxidative decarboxylation in anhydrous methanol followed by 

3 
G+ 

NCS, CH30H 

NaIIC03 z 

then 

H HCl, H20 
95% 

H CO-H 
‘ 

CHO 6 

NaCN, &O2 

CH~~H, HOAC> 
H 

RT 85% 
H 

hydrolysis with aqueous hydrochloric acid, gave the keto aldehyde in nearly 

quantitative yield (ir 1740, 1695, 1650 cm-'; nmr 6 9.42, lH, s; 6.72, lH, 

m; 0.93 , 6H, d, J = 7 Hz; 0.89, 3H, d, J = 8 Hz). Direct formation of the 
12 

methyl ester from the aldehyde by the procedure of Corey et al completes 

the synthesis. Comparison of the spectral data for our synthetic material 

with the literature confirms the structure. 
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