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Synopsis. It was found that N-trifluoroacetylimi-
dazole was an excellent reagent for the intramolecular dehy-
dration of aldoximes to give nitriles uner mold conditions.

There are only a few examples of the use of N-
trifluoroacetylimidazole (TFAI) as an organic syn-
thetic reagent, though it seems to have a great po-
tential. Thus far, it has only been used as trifluoro-
acetylating agent of amines or alcohols) and as con-
densation agent of amino acids with p-nitrophenol.?)
We have previously shown that TFAI is useful for
the condensation of carboxylic acids with aromatic
hydrocarbons to give aromatic ketones.?) In this paper,
we wish to report that TFAI is also an excellent re-
agent for the intramolecular dehydration of aldoximes
(1) to give nitriles (4).

Many methods are known for converting 1 into
4, but some of them have disadvantages, such as need-
ing vigorous reaction conditions or tedious work-up
procedures, having unsatisfactory yields, or needing
unusual reagents.*~® For example, recently reported

TaBLE 1.

trifluoroacetic anhydride is very useful as the reagent;*
however, it requires at least two equivalents of a base
to catalyze the reaction and to remove the acid gen-
erated.

TFAI converted 1 into 4 under practically neutral
and mild conditions without any additives. The reac-
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NITRILES OBTAINED FROM ALDOXIMES BY TREATMENT WITH N-TRIFLUOROACETYLIMIDAZOLE

Reaction Yield®

Bp/°C or [Mp/°C]

R of 4 time/h  of 4/% Foumted IR (v/cm™1) 1H-NMR (/ppm, CCl,)

4a Propyl 29 99b) 117—119 1179 2220, 1450, 1060 0.9—1.3(m, 3H), 1.5—1.9(m,
2H), 2.2—2.4(m, 2H)

4b Pentyl 29 90 160 164® 2220, 1460, 1070 0.7—1.0(m, 3H), 1.2—1.9(m,
6H), 2.2—2.4(m, 2H)

4c Hexyl 2 96 200 200.4% 2220, 1460, 1170 0.7—1.0(m, 3H), 1.1—1.7(m,
10H), 2.3—2.6(m, 2H)

4d 1-Ethylpentyl 2 95 187—190  98—100% 2210, 1460, 1170 0.7—1.1(m, 6H), 1.2—1.8(m,

(50 Torr) 8H), 2.4—2.8(m, 1H)

4e 1-Propenyl 3.5 77 118—122 1228 2210, 1645, 1436 1.8—2.0(m, 3H), 5.3—5.6(m,
1H), 6.4—6.9(m, 1H)

4f Phenyl 3.5 92 190 1917 2220, 1600, 1490 7.2—7.7(m, 5H)

4g p-Chlorophenyl 3.5 94 [90—91] [94—96]17 2210, 1590, 1480 7.3—7.8(m, 4H)

4h o-Chlorophenyl 3.5 97 [45—46] [43—44]™ 2210, 1583, 1465 7.3—7.8(m, 4H)

4i  m-Nitrophenyl 3.5 91 [113—114] [117—1181W™ 2210, 1530, 1355 7.7—8.0(m, 1H), 8.3(d, 1H,
J=8Hz), 854(d, IH, J=8
Hz), 8.73(s, 1H)

4j p-Tolyl 3.5 81 215—217 217.6% 2220, 1610, 1175 2.39(s, 3H), 7.23(d, 2H, J=8
Hz), 7.44(d, 2H, J=8Hz)

4k Styryl 3.5 95 254—255 253—2551» 2210, 1615, 970 5.80(d, 1H, J=16 Hz), 7.25(d,
1H, J=16 Hz), 7.33(m, 5H)

41 2-Furyl 3.5 81 146—150 146—148® 2220, 1465, 1225 6.5—6.6(m, IH), 7.1—7.2(m,

1H), 7.55—7.65(m, 1H)

a) The isolated yield of 4. b) Obtained by GLC.
other reactions, THF was used as the solvent.

c) Ether was used as the solvent for this reaction.

In the
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tion is carried out by heating a solution of 1 and TFAI
(in a molar ratio of 1:1.1) in ether or tetrahydrofuran
under reflux for 2—3.5h. The results are summarized
in Table 1. A wide variety of 1 substances, from
the aliphatic or aromatic to the olefinic, are dehy-
drated by TFAI to give the corresponding 4 substances
in satisfactory yields.

The dehydration of 1 is generally considered to
proceed by means of a base-promoted bimolecular
mechanism.¥ TFAI has a powerful trifluoroacetylat-
ing ability; in addition, as a result of the trifluoro-
acetylation, the reagent generates imidazole (3), which
can act as a base. Therefore, in the above reaction
it seems that the trifluoroacetylation of 1 by TFAI
takes place first to give O-trifluoroacetyl aldoxime (2)
and 3, followed by the elimination of trifluoroacetic
acid by the 3 thus yielded to afford 4 and imidazolium
trifluoroacetate (5). Thus, the reaction system should
be kept constantly neutral during the reaction. Fur-
ther, conveniently, the by-product, 5, can be easily
removed from the product, 4, by filtration, because
it is hardly soluble in cold ether and tetrahydrofuran.
TFAI is familiar in the field of the peptides chem-
istry® and is commercially available. Consequently,
TFAI seems to be an efficient reagent for converting
1 into 4.

Experimental

Materials and Measvrements. TFAI was prepared from
imidazole and trifluoroacetic anhydride accoridng to the
procedure described in the literature.? The aldoximes were
prepared by a general method. The solvents used for the
reactions were dried and distillated over lithium aluminium
hydride. The IR spectra were recorded on a Hitachi EPI-
S2 Model spectrophotometer. The NMR spectra were
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measured as carbon tetrachloride solutions at 100 MHz with
a JEOL Model PS-100 spectrometer, using tetramethyl-
silane as the internal standard.

General Procedure. A typical procedure will be de-
scribed for the preparation of benzonitrile (4f): To a solu-
tion of benzaldehyde oxime (0.500g, 4.1 mmol) in dried
tetrahydrofuran (6 ml), TFAI (0.745 g, 4.5 mmol) in tetra-
hydrofuran (4 ml) was added, after which the mixture was
heated under reflux for 3h. After cooling, the resultant
precipitates of imidazolium trifluoroacetate were removed
off by filtration and washed with ether (about 30 ml). The
combined filtrate was washed with water (about 30 mlx 2)
and dried over anhydrous sodium sulfate. The solvent was
then evaporated to obtain 4f (0.400g, 949). Bp 190 °C
(lit,» Bp 191 °C).
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