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Summary: N-Substituted trifluorocacetimidoyl chlorides have been
prepared and allowed to react with various carbon nucleophiles,
affording trifluoromethyl ketimines.

Organcfluorine compounds have accepted an increasing attentionsj)

Among them, preparations of trifluoromethylated compounds are in great demand
because of their uniqgue nature for biological activities and high performance
material science. Trifluorocacetic acid is one of the most available and
economically feasible starting materials for trifluoromethylated compouhds.
However, carbon-carbon bond formation by nucleophilic substitution on the
carbonyl group is not straightforward except for Friedel-Crafts type
trifluoroacetylationZ), and nucleophilic substitution of trifluorocacetic
acid,3) the esters4), and the amides5). Here, we describe preparation and
reactions of N-substituted trifluorcacetimidoyl chlorides 1 useful for the
fluorinated nitrogen heterocycles, in which chlorine acts as an element
replaceable with carbon nucleophiles.

N~Alkyl, N-aryl, and N-carbomethoxyimidoyl chlorides 1 can be prepared by
the action of phosphorus pentachloride with N-substituted trifluoroacet-
amides.s)' 7) Imidoyl chlorides in general are so sensitive to moisture to be
easily hydrolyzed upon exposure to an open atmOSphere.s) In contrast, tri-
fluorcacetimidoyl chlorides are so stable imines to be handled without any
difficulty presumably because of the strong electron-withdrawing nature of

trifluoromethyl group.g) In fact, 1b (R=p-methylphenyl) was totally recovered
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after passing a short silica gel column. On hydrolyzing 1b (R=p-methylphenyl)
in acetone-water (5:1) at room temperature, the 19p_nNMR reveals no change in
one hour and 10 % conversion to the corresponding amide after three days,
meanwhile N-cyclohexylacetimidoyl chloride decomposes instantaneously.s) the
T9r_NMR of 1la(R=p-methoxyphenyl) shows a singlet suggesting a single isomer of
which geometry is not clear at this moment.
N-(p-Methoxyphenyl)trifluorcacetimidoyl chloride 1a reacts with Grignard
reagents in THF or ether at room temperature to give the corresponding imines
of 1,1,1-trifluoro-2-alkanones 2 in good yvields as shown in Table 1. It is
noteworthy that the alkylation to the chloride 1a is much faster than that to
the product imines 2. Other carbon nucleophiles such as active methylene
compounds undergo smcooth replacement of chlorine, affording carboxylates 3 (3a
R2=Me0,3b R2=Me) which are precursors of amino acids and nitrogen hetero-
cyclic compounds bearing trifluoromethyl group. N-Methoxycarbonyltrifluoro-
acetimidoyl chloride 1c¢ reacts also with dimethyl malonate in THF to give the
enamine 4 in 82 % yield. Products obtained from active methylene compounds
are enamines rather than imines presumably because of the thermodynamic

stability of thepg -amino-¢, B-unsaturated ester moiety.

Table 1 Reaction of 1 with Carbon Nucleophiles?!

Entry 1 Nucleophile Solvent Product (Yield %)
1 1a CH4CH,yMgBr Ether 2 (83)
2 1a CH,=CHMgBr THF 2 (76)
3 1a CH,=CHCH,MgBr Ether 2 (85)
4 1a n-CgHq 7MgBr THF 2 (80)
5 ta PhCH,MgCl Ether 2 (61)
6 1b CHZ(COZCH3)2/NaH THF 3a (67)
7 1b CH;COCH,CO,CHy /NaH THF 3b (65)
8 1c CH, (CO,CH3) 5 /NaH THF 4 (82)

a) Substrate 1 (0.42 mmol) in 2 ml of solvent at room temperature for 30 min.
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1
1a R = p-MeO-CsH4 CH2(002M9)2 M302c one
1 b R - p'ME'CB H 4 - | 4
1¢c R = CO,Me CF; NHCO,Me

Thermal cyclization of enamines 3a (R2=Me0) in cumene at 200 °C and 3b
(R2=Me) at 250 °c provides 3-substituted-4-hydroxy-2-trifluoromethylquinoline
derivatives 5a and 5b in 66 % and 70 % yields, reSpectively.10)'11)'12)
Hydrolysis of methoxycarbonyl group of 5a leads to the formation of 5¢, 2-

trifluoromethyl derivative of guinolone carboxylic acids 6a, a potent
antibiotics.13)

X CO-Me A < HOLC 2
| Z |
cF” N cF” N vo
R
3 5a X=COMe 6a Y=H
5b X=COMe 6b Y =CF,

5c X= C°2H
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