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HYDROMETALLATION OF 1-ALKYL-3-TRIFLUOROMETHYL
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Summary: The hydrometallation of trifluoromethylated propargyl alcohol
derivatives with metal hydride reagents proceeds smoothly to give cis- and
trans-olefins on HZO quenching. The halodemetallation of intermediate formed

in the reaction process was also examined.

For the study of the synthesis of biologically active fluorine-containing
molecules, it was necessary to synthesize trifluoromethylated allylic alcohols
(1,2) in a regio- and stereoselective manner as a synthetic fragment. These
molecules are considered very important to construct polyolefin compound
which shows an interesting biological activity.l) Although a few methods are
available for the preparation of these compounds (1,2),2) it is still needed
to explore other possibilities. Recent advances in acetylenic compound

3)

methylated acetylenic compounds. For this purpose, we used propargyl alcohol

chemistry prompted us to carry out the hydrometallation of trifluoro-
derivatives (3), because of their ease in handling and preparation and more
importantly, the existence of chiral center in 3 which may possibly facilitate
the synthesis of trifluoromethylated chiral compounds.4) The starting
materials were obtained in the conventional manner.s)
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The reduction of propargyl alcohol system with lithium aluminum hydride
(LAH) had been examined by many workers6 and it is known that the basicity of
the solvent used and the structure of propargyl alcohol affect the stereo- and
regioselectivities of the hydrometallation. In the case of 3, trans allylic
alcohols (4) were obtained7) (LAH, EtZO, -78°, 30min.) in 50-90% yields.
Quenching of the reaction mixture with deuterium oxide gave a deuterated
compound whose NMR spectrum showed that deuteration occurred only at the
carbon bearing a trifluoromethyl group in all cases.s) This means ggat cyclic

ate-complex(5) is present as an intermediate as postulated before. The cis
reductionlo) was achieved by hydroboration-protonationll) or copper hydride
12) Hydroboration of protected alcohols (3, THP) with dicyclohexyl-

borane at -20~0°, followed by protonation and deprotection with acetic acid

reduction,

gave cis allylic alcohols (6) in 56-65% yields. In the case of the copper
hydride (generated from CuBr and Red-Al at -5° in THF) reduction of protected
alcohols (3, THP) at -78°, followed by gradual warming up to room temperature,
compounds 6 were obtained in 60-81% yields. The regiochemistry of these
hydrometallations was also proven by deuterium trapping experiments (CHSCOOD
and D,0 respectively). In both cases, deuteriums were incorporated only at
CFESP% carbon.s)
the trifluoromethyl group in hydrometallation.

These experiments show the very strong directive effect of
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deprotection

The hydrostannation of propargyl alcohols has been studiedlS) for the
preparation of functionalized vinylhalide. The results of the hydrostannation
of 3a and 3a-THP are summarized in Table I. These products could easily be
separated by flash column chromatography and characterized by NMR spectrum.
The structure of the main product was determined by the tin-hydrogen coupling

- 14)
constant (JSn117— o 83Hz).



4751

OR
’ R 77
OR H nR3
CF,C=CCH 3 3 R .5 . .
3C CC& —‘Eéﬁ—__9 @S///\j/ ) ///\H % //’HT/R
3 R 85 2nr Rgon orR RsSn H OR’
B n B_UQSnHG) . 10
85 2hr O ! 6 Y. 63°%
R= Ph~0"~ nBugSnHA) )
= H -b__)AIBN rati 1 3 1 v 62 %
85° 2hr
e\ D Dan AL D Call wmaladkdun a4 2 wiae 1iead and +ha mivinva wac haatad
a} <.9ty. ' H-DUBOIIH 1avi v LU 9 WADS UITU aiiu Lic iirALw © wls iviuew
at 85° for Z2hr°under an Ar atmosphere. . .
b) The trans-reduced product 4a was also obtained in a 16% yield.

Table I

On the basis of the hydrometallations, we examined the halodemetallation
of the intermediates formed in the reaction process. When the ate-complex (5a)
was treated with a large excess of iodine (or bromine) at -78°, vinyliodide
(or bromide)(7a) was obtained in a 80% yield (85% yield for bromide).ls) The
vinyliodide (8a)-stereoisomer of 7a—was obtained in a 20% yie1d7) by iodine
quenching of the copper hydride reduction reaction. The hydrostannated
products resisted iodination (12, CHZCIZ, r.t.) but, under more polar
16) this was achieved in 5~10% yields (1,, MeOH, 30°). The hydro-
borated intermediates gave no substituted products on treatment with electro-
philes even under the ate-complex forming conditions,17)

conditions,

only a complex reac-
tion mixture containing no fluorine atoms being formed. Using these compounds
{(7a, 8a), an attempt is now being made to synthesize a biologically active
fluorine-containing compound.
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