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Reactions of Sodium Borohydride in Acidic Media;
XV'. A Convenient Synthesis of 1,1,1-Trifluoro-2,2-

diarylethanes from Arenes and Sodium Borohydride/
Trifluoroacetic Acid

Charles F. Nutams, Gozdon W. Grisari*

Department of Chemistry, Dartmouth College, Hanover, New
Hampshire (3753, U.S.A.

During our study of the reactions of indole with sodium
borohydride in carboxylic acid media®>*, we isolated*
1,1.1-trifluoro- 2,2-bis{ 5-[N-(2,2,2-trifluoroethyl)-indolinvl}}
-ethane asa major product when trifluoroacetic acid was
used as the carboxylic acid in this reaction. We have since
investigated this novzl type of Friedel-Crafts alkylation
(sometimes ca'led® the Baeyer condensation®) with other
aromatic comypounds and now report our results.

Treatment of a solution of an arene 1 in trifluoroacetic acid
with sodium borohydride (pellets), followed by refluxing the
reaction mixture, affords the corresponding 1,1,1-trifluoro-
2,2-diarylethare 2 in fair to good yields (Scheme A and
Table.
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Scheme A

This conversion presumably involves generation of trifluoroacetal-
dehyde, or its synthetic cquivalent, and acid-promoted Friedel-
Crafts (Baeyer) condensation with 1 to give an intermediate 2.2,2-
trifluoro-1-arylethanol 3, which undergoes another condensation
with 1 to afford 2. Although this reaction is well-known for tri-
chloroacetaldehyde (chloral) and other aldehydes™®, it is not well-
documented for trifluoroacetaldehyde (fluoral)’. Recently, Briody
and Marshall® described a synthesis of 1,1,1-trifluoro-2,2,2-
triarylethanes and 2,2,2-trifluoro-1,1-diarylethanols from the reac-
tion of arenes with tris[triftuoroacetoxv]borane in trifluoroacetic
acid.

The reaction of the sterically congested arenes mesitylene
(1i) and durene (1j) with sodium borohydride/trifluoroacetic
acid stops at the carbinol stage and 3i and 3j are isolated as
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the major products, respectively (Scheme B). With all but one
of the other arenes the expected® para, para-isomer 2 is the
only product isolated. The exception is diphenyl sulfide (1b)
which gives some of the ortho, para-isomer 4b (Scheme C).

Although most of the reactions required heating for comple-
tion. the reaction of 1,3-dimethoxybenzene (1) proceeded at
0"Cand that of 1-methoxynaphthalene (1g) occurred readily
at 257°C to give 2e and 2g, respectively. Little or no reaction
is observed with the less nucleophilic arenes, benzene,
toluene, and p-xylene.

In summary, tae reaction of nucleophilic arenes 1 with
sodium  borotydridestrifluoroacetic acid gives 1.1.1-
trifluoro-2,2-diz rylethanes 2 in fair to good yields. This syn-
thesis is convenient and obviates the need for using trifluoro-
acetaldehyde (or its hydrate, acetal, or hemiacetal) since this
highly reactive aldehyde, or its equivalent, is generated in
situ.

1.1,1-Triflnoro-2,2-diarylethanes 2 from Arenes 1; General Procedure:
To a magnetically stirred solution of arene 1 (6-7 mmol) in tri-
fluoroacetic acid (redistil'ed; S0 ml) at 25°C under nitrogen in a
hood are added sndium borohvydride peliets (Ventron; 80 mmel, 10
pelleis) over S min. The mixture is then heated to reflux and treated
with additional scdium borohydride (80 mmol, 10 pellets) over 2 h,
The mixturce is refluxed for an additional 1 h, allowed to cool, poured
slowly into a mix ure of ice chips and 23 % aqueous sodium hydr-
oxide (pH 11), and extracted with dichloromethane (3 x 75 mi). The
organic extract is dried with anhydrous sodium sulfate and concen-
trated in vacuo. The resulting crude product is flash chromato-
graphed over silica gel (230--400 mesh; 1 : 1 hexane/ether) to give 2in
the yields shown n the Table. Recrystallization from hexane/cther
gives the analytically pure products.
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