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Abstract: 2,3,3-Trifluoro-1-propenyl p—ch}ombenzmesulfon;ue (1), readily available from 2,2,3,3-

tetrafluoropropanol, reacted smoothly with varioug (‘nunm‘d reagents at 50 °C to afford the

opanol, reacted smoothly with various nard reagents at 50 °C to afford
corresponding (Z)-a, S-difluoroallyl aloohols 2in moderatc to excellem yields. These alcohols were
smoothly hydrolyzed in the presence of a catalytic amount of montmorillonite K10 (Clay) to provide
(Z) a-fluoro-a,B-unsaturated aldehydes 3 in good yields. © 1998 Elsevier Science Ltd. All rights reserved.
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n of 1 with various Gripnard

-c_gcm.s, as af amp montmorillonite K 10 (Clay)8 catalyzed allylic hydrolysis? of 2 affording
(Z)-0-fluoro-at, f-unsaturated aldehyde 310 in good yields.
CHF5 H H o QH

¢ "bso,—Qm " THF,50°C,3h : 1 "

The reaction was performed as follows. To a THF (5 ml) solution of PhMgBr, prepared from
magnesium (6 mmol) and bromobenzene (6 mmol), was dropwise added a THF (1 ml) solution of the
sulfonate 1 (2 mmol) at room temperature under argon atmosphere.  After being stirred at 50 °C for 3 h, the
reaction mixture was hydrolyzed with a cold saturated NH4Cl solution (50 ml), followed by extraction with
diethyl ether (30 ml X 3). The extracts were washed with a NaHCO3 solution (40 ml X 2) and brine (40 ml
X 2), dried over NapSQOy, and concentrated in vacuo to give the residue, which was chromatographed on
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Entry RMgX (Equiv.)  Product  Yield¥/% of 2 (ZE)®of2
1 (3.0) 2a 75 (72) (98/2)
2 ©M98r (3.0) 2a 67 (9812)
3¢ ; (3.0) 2a 80 (98/2)
4 (3.0) 2a 77 99/1)

MgBr
5 Y (3.0) 2b 80 (71) (98/2)
Me"\/
MgBr
6 f'f" g (3.0) 2¢ 86 (85) (98/2)
MeO
7 5 Sl 2d 71 (98/2)
ClM
8 M 50 Ze (54) (>99/<1)
CFy 7
- MgBr
9 | (5.0 2f trace -
CFa
10 AT (3 2g 67(67)  (>99<1)
S Z
MgB
1 s = (3.0 2h 97 (91) (>99/<1)
O 7
12 /JSL\ Mobr (5.0) 2i 56 (>99/<1)
B . s e
13 '1..%.. - 5.0) 2j 26 (26) (>99/<1)
N mgol
14f ©/‘Mgca (5.0 2k (15) (>99/<1)
I ~o~~MIC (50 2 3030 (99<D)
16 MeMgBr (5.0) 2m 45 (>99/<1)

4 Measured by 19 NMR. Values in parentheses stand for isolated yields. b Determined
by '“FNMR. ¢ Carried out in Et,O at reflux temperature. 4 QOnly (Z)-isomer of 1 was
used. ¢ Only (E)-isomer of 1 was used. f Carried out in THF : Et,0 (1 : 5) at reflux
temperature. ¢ Carried out in THF : Et;O (1 : 1) at reflux temperature.
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silica-gel using chloroform as an eluent to obiain 2,3-difluoro-1-phenyl-2-propen-1-ol (2a) (ZE = 98/2) in
72 % yield, together with p-chlorophenyl phenyl sulfone in 89% yield.!! (Eq. 1) (Table 1, Entry 1). The
reaction at room temperature resulted in a lower yield (48%) of 2a than that at 50 C.  The use of 1-2 equiv. of
PhMgBr gave the only 26-58% yield. Diethy! ether (Et;0O) could be also employed as a solvent (Entry 3)
Table 1 also summarizes the results of the reaction of 1 with various Grignard reagents. 12

Cither p-substituted phenyl (Entries 5, 6, 7, and 8), 2-naphthy! (Entry 10), 2-piperony! (Enty 11), 2-
thienyl (Entry 12), and methylmagnesium bromide (Entry 16) nicely underwent the reaction to give the
corresponding (Z)-a, B-difluoroallyl alcohol 2 predominantly in good to excellent yields. Not only 2-
pyridylmagnesium bromide (Entry 13) but also benzy! (Entry 14) and s-hexylmagnesium chloride (Entry 15),
provided fair yields of 2. The reaction with o-trifluoromethylphenylmagnesium bromide did not proceed at all,

probably due to the bulkiness of trifluoromethyl group (Entry 9). In these cases, unfortunately, neither
elevated temperature, prolonged reaction time, nor the use of excess amount of Grignard reagents, improved
1€ that the reaction of sulfonate 1 with Grignard reagents is likely to proceed via the generation of
transient ﬂuormatcd enolate!3 (CHFCF=C(H)O~ and/or CHF,C-(F)CHO), which converts into a,f-
difluoroacrylaldehyde by a loss of a fluorine atom, followed by the simultaneous coupling reaction with
Grignard reagents leading to a,f-difluoroallyl alcohols. To be mentioned is that the reaction of 1 with 3
equiv. of PhMgBr in the presence of an equiv. of galvinoxyl (2,6-di-t-butyl-a-(3,5-di--butyl-4-0x0-2,5-
cyclohexadien-1-yliden)-p-tosyloxy), took place very sluggishly to give the product 2a in 22% yield, together
with the recovery of 1 in 73% yield. This fact strongly suggests the present reaction would involve electron
transfer process, though the exact mechanism is unclear at the present stage.

Significantly, the addition of 3 equiv. of DMPU (1,3-dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone) or
TMEDA (N, N, N’, N -tetramethylethylenediamine) to the reaction mixture as a co-solvent had no influence on
the ratio of stereoisomers of 2a (DMPU; 45%, Z/E = 98/2, TMEDA; 37%, Z/E = 98/2). Of much significance,
moreover, is that sulfonate 1 reacts with Grignard reagents to provide the corre-
sponding (Z)-isomer of 2 exclusively regardless of the configuration of 1 r
(Entries 3 and 4). According to these results, the predominant formation of
(Z)-isomer may be attributed to the selective defluorination from the enolate
anion. That is, the defluorination seems to proceed via the more stable transition |
state, in which the stabilization of the electron deficient o*C.F orbital by the L &
antiperiplanar oC_ orbital on vicinal carbon atom (gauche effect)!4(Fig. 1) Fig. 1
would play a critical role, giving the (Z)-isomer.13

Furthermore, it was found that treatment of above-obtained alcohols 2 with a catalytic amount of
montmorillonite K10 (0.2 g/ 1 mmol of 2) in hexane at reflux temperature afforded predominantly (Z)-a-
fluoro-a, B-unsaturated aldehydes 3 in good yields (Eq. 2).16
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In conclusion, the reaction of 1 with a number of Grignard reagents smoothly proceeds to give the
corresponding (Z)-a, -difluoroallyl alcohols 2 in good yields, which are readily hydrolyzed with a catalytic
amount of montmorillonite K10 leading to (Z)-a-fluoro-, f-unsaturated acrylaldehydes. These methods can
serve as an efficient and convenient route to (Z)-¢, B-difluoroallyl alcohols and (Z)-a-fluoro-c, f-unsaturated
aldehydes, which are very important intermediates for the synthesis of fluorinated biologically active



substances.
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