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It has been well known that diphenylethene derivatives [Methyl-B-phenyla-(trifluoromethyl)vinyltin can be syn-
such as diethylstibestrol and dienestrol are useful mammarhesizedvia 3 steps from the reaction of 3,3,3-trifluoro-1-
tumor inhibitorst? Replacement of alkyl or vinyl group in phenyl-1-phenylsulfonyl-2-phenylithioproper.? The reac-
those compounds by trifluoromethyl substituent resulted in théon of 1 with methyllithium (1.5 equiv.) in toluene at -78
enhancement of binding affinity as well as estrogenic activfor 24 hours afforded an isomeric mixtuie:(Z =23 :77)
ity.®> However, the method for the preparation of trifluoro- of 1,1,1-trifluoro-3-phenyl-2-phenylthio-2-buten@)€ in
methylated diphenylethene derivatives has one drawback su@8% vyield. Oxidation of2 with mCPBA (2.5 equiv.) in
as synthesis of only symmetrical bis(trifluoromethyl)diphenyl- methylene chloride at reflux temperature for 24 hours
ethene derivativesRecently, we developed a new method resulted in the formation of 1,1,1-trifluoro-3-phenyl-2-phenyl-
for the synthesis afi-trifluoromethylatedd-methyl3-phenyl-  sulfonyl-2-butene3)** in 92% yield. The oxidation reaction
vinyltin which is a quite useful building block for the syn- proceeded with retention of configuration at the double
thesis of unsymmetrical trifluoromethylated diphenylethenebond. Wher8 was reacted with tributyltin hydride (1.5 equiv.)
derivatives. Althougho-trifluoromethylvinylmetal reagents and catalytic amount of AIBN in benzene at reflux tempera-
bearing proton, fluorine or ethoxy groupfposition have ture for 24 hours, finallyB3-methyl3-phenyl-a-(trifluoro-
been synthesized, there has been no report on the synthesisthyl)vinyltin @)'° reagent was obtained in 67% yield as
of a-(trifluoromethyl)vinylmetal reagents bearing methyl or an isomeric mixtureE: Z=19 : 81) which was isolated by
phenyl group ap-position. Generallya-(trifluoromethyl)-  column chromatography. The assignment of stereocisomers
vinyllithium reagents are easily decomposed to difluoro-of 2, 3 and4 was based on the chemical shift of;@F°F
allenevia defluorination even at low temperatdidowever,  NMR. Generally, the CHluorines which are arranged to the
B,Bdifluoro-a-(trifluoromethyl)vinyllithium was quite stable same side with benzene ring isomer) are more shielded
at -78°C and utilized to react with aldehydes or ketones tathan those arranged to the other sifls¢mer)'® Therefore,
give the corresponding allylic alcohdla stablea-(trifluoro- the chemical shifts o isomers of2, 3 and4 are -57.58,
methyl)vinylzinc reagent was prepared from the reaction 0f54.56 and -51.91 ppm, whereas the chemical shifgsu-
2-bromotrifluoropropene with Zn(Ag) in the presence of mers of2, 3 and4 are -56.32, -51.85 and -50.09 ppm.
TMEDA and underwent the coupling reactions with aryl and

vinyl halides in the presence of palladium catalyst, but the chy Q CFR
coupling reaction with acyl chlorides was faifddBurton =< Glidlohene :;c= TPRARTL
successfully synthesizel 3-difluoro-a-(trifluoromethyl)vinyl- PhS SOPh g9 PhS CHs 92%
zinc reagents and performed the coupling reactions with ary 1z~ 3367 EIZ = 23077
halides® Jiang also preparef-ethoxy-a-(trifluoromethyl)-
vinylzinc reagents which underwent a coupling reaction with c Q ch, Q
aryl iodides’ Althougha-(trifluoromethyl)vinyitin reagent was ", BusSnH(1.5 equiv.YATBN L
prepared in recent years from the reaction of 2-bromotri- , S C\CH3 benze"e%;e;uxl“h Bu;Snr\J -
fluoroisopropene with lithium tributylstannate in the presence ’

3(E/IZ =23/77) 4(E/Z =19/81)

of Cul and utilized for the cross-coupling with acyl halides
to give a-(trifluoromethyl)vinyl ketones?!! there has been It has been well known that the cross-coupling reaefin

no report on the preparation @inethyl3-phenyla-(trifluoro- vinyltin group is a useful tool for the carbon-carbon bond
methyl)vinyltin and a cross-coupling reaction with aryl formation!” Therefore, the reactions oE)¢B-methyl3-
iodides, in which trifluoromethylated diphenylethene deriva-phenyla-(trifluoromethyl)vinyltin @a) with aryl iodides in
tives can be obtained. Thus, we wish to describe a new artte presence of several palladium catalyst were examined to
efficient method for the preparation of noyg&methyl3 give the corresponding coupling produbtsThe cross-cou-
phenyla-(trifluoromethyl)vinyltin reagent and cross coupling pling reaction was well proceeded by using a mixture of 10
reactions with aryl iodides to give trifluoromethylated di- mol% Pd(PP¥. and 10 mol% Cul in DMF. The reaction
phenylethene derivatives in this communication. was completed in 4 hours at room temperature. The adopted
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Table 1 The cross-coupling reactions4s# with aryl iodides 924, 762, 699 cih.
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/ = C\ + Q_l DMF, room temperature, 4 h = C\
Bussn crs €§ Ch References and Notes
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5a H 80 2. Hartmann, R. W.; Heindl, A.; Schwarz, W.; Schonenberger,
5h 0-Br 74 H. J. Med. Cheml984_27, 819. .
5c 0-OCH, 85 3. Hartmann, R. W.; Heind|, A.; Schneider, M. R.; Schonen-
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5f p-CRs 83 5. Morken, P. A; Lu, H.; Nakamura, A.; Burton, D.Tetra-
59 m-Br 7 hedron Lett1991 32, 4271.
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5i m-CHs 86 7. Jiang, B.; Xu, YTetrahedron Lett1992 33, 511.
5j m-NO, 80 8. Mo_rken, P. A.; Burton, D. J. Org. Chem1993 58, 1167.
5k mCFs 82 9. 6$1h|32600Q Huang, X-. H.; Hong, ¥. Org. Chem1996
“Isolated yields. 10. Xu, Y.; Jin, F.; Huang, W. Org. Chem1994 59, 2633.

11.
reaction condition tolerated substituents such as bromo,

methoxy, methyl, nitro or trifluoromethyl group g@ara or 12.

metaposition of benzene ring. However, the coupling reac-
tion with aryl iodides bearing a methoxy or methylostho-
position of benzene ring, was unsuccessful under the same
reaction conditions, whereas a reduced product and dimer-
ization product (butadiene) were formed as major products
The results of the coupling reactionsdafwith aryl iodides
are summarized in Table 1. Similarl){3-methyl3-phenyl-
a-(trifluoromethyl)vinyltin @b) also underwent the cou-
pling reaction with aryl iodides to giv&)-1,1,1-trifluoro-2-
aryl-3-phenyl-2-buteneg] in 67-90% isolated yields under
the same reaction condition.

4.

CHy
= Pd(PPhg)y/Cul

CR / CF CH; 1
\C= + 1 > \Cﬁ /
/ \_7/ DMF, room temperature, 4 h
BusSn CS
‘2 > 67-90%
</ % >
ab X ]

A typical reaction procedure for the preparatioBafs as
follows. To a DMF (5 mL) solution gf-iodotoluene (0.090 g,
0.42 mmol) andH)-3methyl-3-phenyla-(trifluoromethyl)-
vinyltin (0.118 g, 0.33 mmol) are added Pd(BPti0 mol%)  15.
and Cul (10 mol%), and the reaction mixture was stirred at
room temperature for 4 hours under argon atmosphere. After
the reaction mixture was quenched with water and then
washed with 5% KF solution and brine, the solution was
extracted with ether twice. The ether solution was dried and
chromatographed on Si@olumn. Elution with a mixture of
hexane and ethyl acetate (20: 1) provided 0.077 @)of (
1,1,1-trifluoro-2-(4'-methyl)phenyl-3-phenyl-2-buten&d)
in 84% yield.5d: oil; *"H NMR (CDCk) 7.37-6.83 (m, 9H),
2.30 (s, 3H), 2.15 (g] = 2.3 Hz, 3H)**F NMR (CDCk) 6
-56.74 (s, 3F); MSz (relative intensity) 276 (¥ 100), 16.
261 (59), 241 (38), 207 (40), 192 (75), 165 (19), 115 (21), 77
(20), IR (neat) 3025, 2957, 2925, 1443, 1331, 1263, 11137

Ichikawa, J.; Fujiwara, M.; Okauchi, T.; Minami,Syn-
lett 1999 927.

Spectroscopic data bfis as follows1: mp 94-96°C; H
NMR (CDCk) & 7.90-6.85 (m, 15H)'*F NMR (CDCE) &
-53.58 (s, 3FZ-isomer), -54.50 (s, 3E-isomer); MSm/z
(relative intensity) 420 (V) 17), 239 (100), 210 (78), 186
(67), 109 (77), 77 (72), 65 (42), 51 (38); IR (KBr) 3061,
2962, 1726, 1581, 1476, 1445, 1260, 1146, 753, 684 cm

13. Spectroscopic data Bfis as follows2: mp 56-57°C; *H

NMR (CDCk) & 7.61-7.10 (m, 10H), 2.41 (4= 2.2 Hz,

3H, Z-isomer), 2.21 (gJ=2.1 Hz, 3H,E-isomer);F
NMR (CDCk) 8-56.32 (s, 3FZ-isomer), -57.58 (s, 3E-
isomer); MS,mz (relative intensity) 294 (N 100), 225
(53), 210 (41), 165 (27), 147 (91), 115 (43), 109 (20), 77
(38), 51 (35); IR (KBr) 3118, 2988, 1716, 1660, 1541,
1507, 1457, 1151, 1086, 742, 699°tm

Spectroscopic data 8fis as follows.3: mp 107-109C;

'H NMR (CDCk) 68.08-7.98 (m, 2H), 7.66-7.07 (m, 8H),
2.63 (qJ=1.5Hz, 3HZ-isomer), 2.37 (q) = 2.3 Hz, 3H,
E-isomer);'®F NMR (CDCE) 6 -51.85 (s, 3FZ-isomer),
-54.56 (s, 3FE-isomer); MS,m/z (relative intensity) 326
(M*, 8), 260 (25), 241 (19), 221 (19), 184 (19), 164 (32),
146 (14), 125 (18), 115 (71), 91 (14), 103 (16), 77 (100),
51 (59); IR (KBr) 3063, 2926, 1736, 1593, 1490, 1446,
1292, 1152, 1030, 764, 691 ¢m

Spectroscopic data dfis as follows4a (E-isomer): ail;

H NMR (CDCk) 57.32-7.06 (m, 5H), 2.26 (d,= 2.7 Hz,
3H), 1.71-0.83 (m, 27H}*F NMR (CDCk) 3-51.91 (s, 3F);
MS, vz (relative intensity) 419 (K456, 6), 399 (14), 253
(5), 177 (7), 147 (100), 127 (6), 121 (5), 69 (4), 57 (3); IR (neat)
3021, 2956, 2853, 1595, 1463, 1273, 1134, 1075, 763, 700
cm™. 4b (Z-isomer): oil;'"H NMR (CDCk) 6 7.38-6.69
(m, 5H), 2.12 (q) = 2.2 Hz, 3H), 1.67-0.76 (m, 27HYF
NMR (CDCk) 4 -50.09 (s, 3F); MSmz (relative inten-
sity) 419 (M-56, 3), 399 (11), 253 (9), 177 (8), 147 (100),
127 (8), 121 (8), 69 (7), 57 (6); IR (neat) 3020, 2957,
2924, 2854, 1595, 1463, 1273, 1134, 1074, 763, 700 cm
Begue, J. P.; Bonnet-Delpon, D.; Mesureur, D.; Ourevitch,
M. Magn. Reson. in Cheri991, 29, 675.
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