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Trifluoromethylated compounds which can be easly
transformed to other functionality have been receiving much
atention as building blocks because of their potentia to give
a variety of trifluoromethylated analogs of bioactive and
material molecules.® Especialy, Achloro-Atrifluorometh-
ylated enones are very useful building blocks to provide
trifluoromethyl substituted heterocycles such as pyrazoles,
isoxazoles and pyrimidines*’ Several methods for the
preparation of fchloro-ftrifluoromethylated enones have
been reported in the previous literatures,5&° but the previous
methods have some drawbacks such as formation of regio-
isomers, lack of generdization and low yield preparation.
Eguchi et a. reported that addition of 1,1,1-trichloro-2,2,2-
trifluoroethane to carbon-carbon double bond of trimethyl-
silyl enol ethers in the presence of copper(l) chloride,
followed by dehydrochlorination with triethylamine, afford-
ed Schloro-Atrifluoromethylated enones in moderate
yields® Vilsmeer reagent which was formed from the
reaction of dimethylformamide with oxalyl chloride was
reacted with trifluoromethylated 1,3-diketone® or ketone® to
provide Schloro-Atrifluoromethylated enones in moderate
yield, along with other regioisomer. In this communication,
we wish to describe an efficient and general one-pot syn-
thesis of Achloro-#trifluoromethylated enones from 3,3,3-
trifluoropropyne.

Recently, we reported that trifluoropropynyllithium was
reacted with N-methoxy-N-methylbenzamide (Weinreb
benzamide)'® at —78 °C, followed by warming to 0 °C and
guenching with water to give E and Z isomeric mixture of
trifluoromethyl enaminone in good yied.! If the same
reaction intermediate [1] would be treated with agueous HCl,
N-methoxy-N-methylamine formed in the reaction will be
neutralized with HCl and thus chloride ion existed in the
reaction mixture will react with Ftrifluoromethylated ynone
[I] to provide S-chloro-Strifluoromethylated enones 1 via
alenol [111] (Scheme 1). When trifluoropropynyllithium was
reacted with Weinreb benzamide under the same reaction
condition and then quenching with 3 N HCI, however,
trifluoromethylated 1,3-diketone 2a was obtained as an only
product. The formation of 2a can be postulated to be due to

the reaction of ynone [I1] with H2O first instead of chloride
ion under dilute acidic condition. This result indicates that
concentration of 3 N HCl may not be enough to give 1a and
thus we decided to increase the concentration of HCI.
Treatment of intermediate [1] with 6 N HCI resulted in the
formation of 1a in 95% yield as E and Z isomeric mixture
(E/Z = 54/46). A longer reaction time with higher concen-
tration than 6 N HCl afforded the same result. Assignment of
E and Z isomers of la was made by the comparison of
chemical shift of authentic sample in *F and *H NMR
spectroscopy. Weinreb benzamides having substituent such
as methyl, methoxy, fluoro, chloro, bromo and trifluoro-
methyl group on para position of benzenering also provided
the corresponding enones 1b-1g in 92-94% yields under the
same reaction condition. However, the use of 10 N HCl was
required to give the corresponding enones 1h-1n in the case
of Weinreb benzamides having substituent on ortho or meta
position of benzene ring, Weinreb naphthalenamide and
Weinreb furanamide. Weinreb cyclohexanamide also afford-
ed the corresponding enone 10 in 81% yield. Results of these
reactions are summarized in Table 1.
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Table 1. Preparation of f-chloro-ftrifluoromethylated enones 1

CF4-C=C-H ”'E_’;é‘ig HF . [crec=c.Li]
Q OCH, Co
R—C-N 3 H
"CHs 6N~10N HCl }:>
THF, -78 °C—~0 °C cl S R
1
Compound No. R Yied (%6)2 E/zP
la _@ 95 54/56
1b ~)Me 92 54/46
1c ~)oMe 94 50/50
1d ~C)F %4 54/46
le _@g 92 55/45
1f —)Br 94 55/45
1g _Q.C[:3 92 53/47
1h _Q 95 54/46
_@OMe %0 51146
i
F
1j @ %) 53/47
Cl
1k ) ) 54/46
Br
1 @ 93 52/48
Me
im 88 54/46
1n ]\ 90 50/50
O
1o _O 81 54/46

3| solated yield. °E/Z ratio was determined by *°F NMR spectroscopy.

Since trifluoropropynyllithium can aso be generated from
2-bromo-3,3,3-trifluoropropene,*? we examined the hydro-
chlorination reaction of [I]. Therefore, the reaction of 2-
bromo-3,3,3-trifluoropropene (1 equiv) with LDA (2 equiv)
a —78 °C afforded trifluoropropynyllithium which was reacted
with Weinreb benzamide to give intermediate [1]. However,
the treatment of intermediate [1] with 6 N HCI resulted in the
formation of 2a in 80% yield. Previous literature™ showed
that treatment of [I] with H2O in the presence of diisoprop-
ylamine resulted in the formation of enaminone 3a exclu-
sively. Enaminone 3a was easily hydrolyzed to give 2a at
room temperature under 6 N HCI condition, whereas enami-
none 3b was hydrolyzed to give 2a at 60 °C for 5 h under 6
N HCI condition. Therefore, a plausible mechanism for the
formation of 2a in this reaction may involve the addition
reaction of diisopropylamine formed in the reaction process
towards ynone [I1] to give enaminone 3a which was easily
hydrolyzed under acidic condition.
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A typical reaction procedure for the preparation of 1cisas
follows. A 25 mL two-neck round bottom flask equipped
with a magnetic stirrer bar, a septum and an argon tee
connected to an argon source was charged with 3,3,3-
trifluoropropyne (0.564 g, 6.0 mmol) and THF at —78 °C and
then n-BuLi (6.0 mmol) was added. After the reaction
mixture was stirring at —78 °C for 30 min, 4,N-dimethoxy-N-
methylbenzamide (0.585 g, 3 mmol) was added into the
mixture at —78 °C and then slowly warmed to 0 °C, followed
by quenching with 6 N HCl. The reaction mixture was
extracted with diethyl ether twice. The diethyl ether solution
was dried over anhydrous MgSO4 and chromatographed on
SO, column. Elution with a mixture of hexane and ethyl
acetate (10 : 1) provided 0.744 g of 1c in 94% yield. (2)-1c:
ail: *H NMR (CDCl3) 6 7.91 (d, J = 8.7 Hz, 2H), 7.40 (s,
1H), 6.99 (d, J = 8.7 Hz, 2H), 3.90 (s, 3H); (E)-1c: §7.89 (d,
J=8.7Hz, 2H), 7.00 (s, 1H), 6.99 (d, J = 8.7 Hz, 2H), 3.90
(s, 3H): °F NMR (CDCl3, internal standard CFCls) 6—65.67
(s, 3F, E-isomer), —70.40 (s, 3F, Z-isomer); MS, m/z (relative
intensity) 266 (M*+2, 23), 264 (M*, 70), 238 (18), 236 (54),
135 (100), 107 (12), 92 (14), 77 (16); IR (neat) 3046, 3020,
2968, 2940, 2845, 1675, 1598, 1575, 1510, 1462, 1445,
1260, 1180, 1150, 834 cm™. Anal. Calcd for C1oHsCIF:O: C,
50.00; H, 3.05. Found: C, 49.93; H, 2.99.
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