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TABLE I 

HALF-ACID MALONATE ESTERS PREPARED FROM a-ANIONS OF CARBORYLIC ACIDS 

CARBOXYLIC ACID 1' 
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X YIELD 

50 
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63 

46 

85 

74 

86 

88 

75 
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a Gsneral Procedure. To a solution of 2.02 g (20 mml) of diisopropylamine in 50 ml of anhydtoua 

THF (nitrogen atmosphere, -40%) was added 10 al of n-butyllithium (2.0 g In hexane). The mix- 

ture was stirred for 15 rain and 10 nxrol of the carboxylic acid was added. The mixture was then 

heated to 5O'C for 1 hr. The mixture was cooled to -7O'C and 10 mm01 of ethyl chloroformate or 

dialkyl carbonate was added (in the case of ethyl chloroformate a 20% temperature rise was 

noted). The solutfon was stirred for 20 min and then poured over 100 g of ice and 30 mnol of 

hydrochloric acid. The mixture was extracted with four 25 ml portions of ether and the ethereal 

layer was concentrated to produce an 011 which was distilled under reduced pressure or a solid 

which was recrystallized. All compounds had nmr and ir spectra consistent with their structure. 

All new compounds gava analytical results consistent with their percentage composition. 

bR 3 = Et except in the last entry of the Table where R3 = Me. 

' This product could also be prepared In a 90% yield by treatment of lithio ethyl phenylacetate 

(prepared in THF from LIDIPA) with carbon dioxide (7). 

d 
This product could be prepared in a 90X yield by treatment of llthlo ethyl cyclohexanecarboxylate 

with carbon dioxide (7). 
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a-anions of eaters, it has been found that the bulkier the eater function and the lower the reac- 

tion temperature the higher the yield of the carboqlated product (7.8). 

For the reactions tabulated In the Table it has been observed that the a-mfm of acetic acid 

and tha a-anions bearing one aubetituent (Cll3, 6) react smoothly with ethyl chloroformate at -70°C 

but more slowly with diethyl carbonate. In the case of the a-anion 2 CR1 - 8, R2 - H) treatmsnt 

with ethyl chloroformate (-70-C) gives a 63% yield of the half-eater 2 (R1 - 0, R2 = II, R3 - Et) 

while treatment of this same a-anion with diethyl carbonate (-70-C) gives a 46% yield of this 

product. It might alao be noted that the a-anion of ethyl phenylacetate (THF solution) on treat- 

ment with carbon dioxide gives a 90% yield of 3 (RI - 8, R2 - H, R3 = Et). The a-anions bearing 

diaubatitutlon react readily with both electrophiles. Perhaps on treatmeat of the a-anions of 1 

with diethyl carbonate the ethoxide ion which is liberated during the reaction can abstract the 

a-proton from the product half-ester if one is available. The resulting a-anion might suffer 

further carbalkoxylation thus lowering the desired product yield. 
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