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BISTRIFLUOROMETHYLATION OF ACRYLAMIDE FCOR TRIFLUOROMETHYLATED SYNTHETIC BLOCKS
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Summary; 4,4,4-Trifluoro-2-trifluoromethylbutyrylamide has been electrochemi-
cally prepared and transformed into the carbon-five synthetic blocks
such as PB-amino acid and B -lactam bearing trifluoromethyl group.

Organofluorine compounds have been accepting an increasing attention due
to their unique natures as the medicinal, agricultural, and electronics mate-

rialsj)

1,2~Bistriflucromethylated aliphatic compounds would be potentially
useful precursors for trifluoromethylated synthetic blocks but have never
been successfully employed because their preparations are not straightfor-

ward.z)

Reaction of the electrochemically generated trifluoromethyl radi-
cal with olefins would be promising for the purpose. However, a synthetically
successful electrochemical trifluoromethylation from TFA is very few.3) Here,
we describe a novel electrochemical bistrifluoromethylation of acrylamide 1

in which two trifluoromethyl groups are selectively incorporated into the ¢-
and B-positions on the activated double»bond.4) A mixture of TFA (4.3 mi,
56.3 mmol), 1 (1 g, 14.1 mmol), NaOH (224 mg, 5.6 mmol) dissolved in MeCN
(115 ml) and HZO (15 ml) was electrolyzed in an undivided cell at 0ec. -
constant current (200 mA/cm?) was applied for 2.5 h (1 F/mol to TFA) using two

platinum electrodes (2 x 1.5 cmZL
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A wusual workup and a simple distillation gave 4,4,4,-trifluocro-2-trifluoro-
methylbutyrylamide (2) as crystals (35%L5) The current efficiency for
trifluoromethyl radical formation from TFA is acceptable since 1.1 F/mol ele-
ctricity is enocugh to consume a total of TFA. The higher current density (200
mA/cmz) is critical for the bistrifluoromethylation in contrast to trifluoro-
methyldimerization of methylacryrate where a moderate current density (50
mA/cmz) is usable. Presumably, the trifluoromethylated radical interme-

diate bearing CONH, group would adsorb more strongly on the platinum elect-
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rode by the aid of the amino nitrogen atom so as to meet with another attack
of trifluoromethyl radical at the higher current density.

The bistrifluoromethylated compound 2 is a promising and versatile pre-
cursor for aliphatic trifluoromethylated synthetic blocks due to the two CF4
groups. Some preliminary results of the transformation of 2 are shown in
the scheme. Hydrogen chloride catalyzed hydrolysis of 2 provides the cor-
responding carboxylic acid which is esterified with diazomethane followed by
LiAlH, reduction, affording 3 (70% from 2). Compound 2 was transformed to g -
cyancester 4 Dby sodium hydroxide catalyzed carbomethoxylation of CFy group in
MeOH (85%) and subsequent dehydrative cyanation of CONH, group (P205 at 220
©°c, 80%). Hydrogenation of 4 (PtO, in AcOH) gave the B-amino acid 5 (70%),
which was transformed to the B-lactam é by the use of ethylmagnesium bromide
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