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Abstmct : a-eth$tkio-$-tr@wnvnetkylketonea 3 and alde&des 4 am easily prepared jhm 

fl-ckhvolejZnes 5 and 6. Rijluommetkyla~s 7 and captoa%ve alkenes 8 are obtained 

by reaction of KOH on aldekydes 6 or 4. 

Michael addition of thiolate on a,@cetylenic carbonyl systems is the most common 
reaction to introduce a nucleophile in the p position. But recently Bumgardner shown that 
the reaction of carbonyl(trifluoromethyl)-acetylene 1 (Bl=Ph, II) with thiolate leads to the 
anti-Michael adduct 2. This result was rationalized by molecular orbital calculations. 
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In this communication, we present a synthetic reaction for the preparation of 
“Michael compounds” 3 and 4 (which cannot be obtained by Michael addition on 1) and the 
use of compounds 6 and 4 to prepare trifluoromethylalkynes or alkenes. 

The Vilsmeier reaction on 4,4,4-trifluoro-I-phenyl-1,3-butanedione produced 52 as 
the major regioisomer. 5 reacted with thiolate to give exclusively the “Michael” sulfur com- 
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pound 33. The same reaction was performed from 6a,b,c,d4 and 8-ethylthioacroleins 4a,b,c, 
were obtained in a good yield5. 
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1-A+3,3,3-trihoropropynes 7 (R2-Ar) have been attracting much attention from 
polymer chemists and synthetic chemists as well as pharmaceutical scientist&. Recently, 
two synthetic methods were reported, one from the palladium-mediated coupling reaction 
of 3,3,34rifluoropropyne with iodoarenes6c and the other involves conversion of aldehyde 
with 1 1,1-trichloro-2,2,2-trifluoroethane and dehydrochlorination with sodium t-bu- 
toxide6d. In using a modified Bodendorf reaction, it is easy to synthesize l-a$-3,3,3-t& 
fluoropropynes 7 (R2=Ar) from p-chloroacroleins 6 and captodative olefines 8 from ethyl- 
thioacroleins 4a,b,c. Bodendorf and Mayer’ have shown that acetylenic compounds can be 
obtained by reaction of aqueous sodium hydmxyde on 3-chloro-3-arylacroleins. 

In using Bodendorfs conditions (KOH/H20) trifluorPmethylaIkene 6a educed, in a 
moderate yield (54.5 %), t? a mixture of alkyne 7a (80 %) and alkene 9a (20 %) . 
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In other conditions (powdered KOH/CH2CI2) only trifluoromethylalkynes 7a,b were 
obtained in a good yield (1~75 %)g. From 6c a mixture (yield 97 %) of alkyne 7c (88 %) and 
alkene 9c (12 %) is isolatedlo. The obtention of alkenes 9 is a proof of the formation of a 
carbanion intermediate. The presence of alkene 9c must result iiom a better stabilization of 
the carbanion by the pumchlorosubstituent. This hypothesis is supported by the formation 
of the alkene 9d horn 6dl’. In this compound, the carboxylate increases the stability of the 
carbanion and favours the formation of the olefin 9d. 
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According tu the captodative Viehe’s concept, a lot of radicophilic olefines are descri- 
bed12. Generally, the electrodonating gxwp is an alkylthiosubstituent, but the electrowith- 
drawing group is, in most cases, a conjugated system. In using the pmvious reaction, it is 
easy to obtain from 4, captxxlative olefines 8 with a trifIuoromethylsubstituent as an induc- 
tive acceptor and an alkylthiosuhstitue~t as an electron donor group. From 8a&, the Z ste- 
reoisomer is widely pmdo minant (7 90 %) and the EZ ratio is independant from the diaste- 
reoisomeric mixture of the starting material13. 

4asb.c la.b,c 

As recently shown by Bumgardner’4, it is not possible to obtain 8 by thiolate addition 
on alkyne 7 ; the regiosiomers 10 are formed. 
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Refeeenees and Notelr 

Chemical shifts are given in ppm (6 H ; @ F) relative to the TMS and CFC13. Coupling constants for Jab are 
Hz (yield). 

C.L. Bumgardner, J.E. Bunch and M.H. Whangbo, J. Org Chem., 1986, a 4082. 
Kinetic control leads only to the anti-Michael adducts 2. 
A mixture of Michael (39 %) and anti-Michael (43 %) addition was obtained by Bumgardner, under 
thermodynamically conditions. 

5 was recently obtained by an other reaction described by T. Okano, T. Uekawa and S. Eguchi, Bull. 
Own. Sot. Jpn., 1989,a, 2575.5 was synthesized according to RE. Mewshaw, Tetmhedtnn Let., 
1989. 3p, 3753. A mix&e of s (70 %, Z/E = 96/4) and regioisomers Ph-CCI=CH-CO-CF3 (30 %) is 
obtained (78 %). 

3 (77 %). MS m/z = 260 (A@), 105 (100 %). 2 (88 %) : 6 = 1.2 (t, 3H. J=7), 3.0 (9, 2H, J=7), 7.2-8.2 
(m, 61-1) ; $I = -63.3 (s.3F). E (12 %) : 6 = I.3 (t, 3H. J=7). 2.9 (q, 2H, J--7). 7.2-8.2 (m, 6H) ; 
qJ = -70.0 (8, 3F). 

6a.d are described by G. Alvernhe, B. Langlois, A. Laurent, I. Le Drt!an, A. Selmi and M. Weissenfels, 
Tetrahedron L&t., 1991, & 643. & (70 %). E (68 %) : 6 = 6.9-7.7 (m. 3H), 10.3 (q, lH, 5~2.5) ; 
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9 - -57.8 (d, 3F. 5~2.5). Z (32 96) : 6 = 6.9-7.7 (m, 3H). 10.5 (8, 1H) ; 9 = -62.2 (8. 3F). 
6c (18 %). Z (59 %) : 6 = 6.9-7.6 (m, 4H). 10.4 (B, 1H) ; 9 = -62.3 (a, 3F). E (41 %) : 6 = 6.9- 
7.6 (m, 4H), 10.2 (q, IH, J=2) ; t# = 58.3 (d. 3F. J12). 

4a (90 96). Z (68 %) : 6 = 1.2 (t, 3H, J+), 2.9 (q, 2H, J=8)). 6.9-7.5 (m, 5H), 10.4 (8, H-I) ; t# = 
-58.7 h3F). E (32 %) : 6 = 1.2 (t, 3H. JrS), 2.4 (q, tH, J=8), 6.9-7.5 (m, 5H), 10.1 (q, lH, J=2) ; 
t# = -54.7 (d. 3F, J=2). 
4b (88 %). Z (68 %) : 6 = 1.3 (t, 3H. J=8), 2.9 (q, 2H, J=8), 6.9-7.5 (m, 3H), 10.5 (8, H-I) ; t# = 
-59.0 6% 3p). E (32 %) : 6 = 1.1 (t, 3H. J-8), 2.4 (q, 2H, J=8), 6.9-7.5 (m, 3H), 10.2 (q, lH, J=2) ; 
#I = -55.3 (d, 3F, J=2). 
4c (61 %). Z (8-l %) : 6 = 1.3 (t, 3H. 537)) 2.9 (q, 2H, J=7), 6.8-7.6 (m, 4H), 10.5 (5, 1H) ; @ = 
-58.8 (a, 3F). E (16 %) : 6 = 1.1 (t, 3H, J=7), 2.5 (q, 2H, J=7), 6.8-7.6 (m, 4H), 10.2 (q, lH, J=3) ; 
# = -54.7 (d, 3l7, J=3). 

a) H.C. Clark, G. Fergemon, A.B. Goel, E.G. Garizcn, H. Ruegger, P.H. Siwo and C.S. Wong,J. Am 
Chem. Sot., 1986,&Q&6961. 
b) Y. Kohayashi, T. Yamashita. K. Takahoehi, H. Kuroda and 1. Kumadaki, Tetmzhedmn Lett., 1982, 
a 343. 
c) J.E. Bunch and C.L. Bumgardner,J. Fluor. Chem., 1987, &, 313. 
d) T. Hiyama, K. Sato and M. Fuji@ BulL Chem. Sot. Jpn., 1989,& 1352. 

K. Bodendorf and R. Mayer, Chem. Ber., 1965, s 3554. 

The same mixture of 7a and 9a is obtained from 6a E/Z I 40/60 and 6a Z. 
7a is described in ref. 6~). 
9a E : IR (C==== = 1630 cm-‘. 6 = 7.1-7.7 (m, 5H) ; 9 = -62.0 (8, 3F). MS m/z = 206 (M+*). 

As a typical procedure : 6.5 mmol KOH, 12 ml CH2C12.2 mmol aldehyde. The solution was stirred for 
12 h at RT. Classical work up. 
la (74 %) ; 7b (75 %). IR (c-c) = 2330 cm-‘. 6 = 7.1-7.9 (m, 3H) ; C$ = -50.7 (s, 3F). 

7c (88 %) ie described in ref. 6d). 
9c (12 96). E/Z = 1. MS m/z = 240 (M+-, 100 %). 6 = 7.1-7.6 (m, 4H). E : t# = -62.0 (s, 3F) ; Z : 
9 = -69.3 (8, 3F). 

9d (46 %). MS m/z = 157 (100 %). E (72 %) : 6 = 1.3 (t, 3H, J=8), 4.3 (q, SH, J=8), 6.5 (8, 1H) ; 
@ = -65.7 (8, 3F). Z (28 %) : 6 = 1.3 (t, 3H, J=8), 4.3 (q, 2H, J=8), 6.7 (s, H-I) ; t$ = -71.0 (a, 
3F). 

H.G. Viehe, R. Merenyi, L. Stella and Z. Janousek, Atu~ew. Chem. ht. Ed. EngL, 1979,& 917. 

8a (74 %). MS m/z = 232 @I+*, 100 96). Z (89 %) : 6 = 1.1 (t, 3H. J=8), 2.7 (q. 2H, J=8). 7.2-8.0 (m, 
6H) ; 9 = -65.3 (8, 3F). E (11 %) : 6 = 1.1 (t, 311, J=8), 3.4 (q, 2H, J=8), 7.2-8.0 (m, 6H) ; @ = 
-58.6 (8.3F). 
8b (43 96). MS m/Z = 238 (M+.. 100 %). Z (95 %) : 6 = 1.2 (t, 3H, J=8), 2.8 (q, 2H, J-8), 7.1-8.0 (m, 
4H) ; $I = -65.3 (8, 3F). E (5 %) : @ = -59.3 (s,3F). 
8c (74 %). MS m/z = 266 (M+-, 100 %). Z (95 %) : 6 = 1.1 (t, 3H, J=JX), 2.7 (q, 2H, J-8). 7.G7.8 (m, 
5H) ; # = 64.9 (8.3F). E (5 %) : 9 = -66.2 (a, 3F). Relative configurations of 8c are not yet 
determined. 

C.L. Bumgardner, J.E. Bunch and M.H. Whangbo, Tetmhedmn L&t., 1986,2, 1883. 
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