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Although a various tvpes of o-(triflucromethy)viny Imetal
reagents such as lithium’~ and zinc>® have been synthesized
and utilized previously, the preparation and svnthetic utility
of o-(trifluoromethy)vinylstannane reagent have been quite
liniuted. Only a couple of papers described about chemistry
of o~(trifluoromethy I)vinvlstannane reagent. The o-(trifluoro-
methy)vinyIstannane reagent bearing only hydrogens at -
position has been synthesized from the reaction of 2-bromo-
trifluoroisopropene with lithium tributvlstannate n the pre-
sence of Cul and utilized for the cross-coupling reactions
with acyl chlorides in the presence of catalytic amount of
PdC1({Bn){(PPhz) in HMPA at 65°C to give a-(trifluoro-
methv])vinyv] ketone derivatives.” Ichikawa also carried out
the reaction of ¢-(tnflucromethy])vinvlstannane reagent with
o, B-unsaturated acvl chlorides in the presence of catalytic
amount of Pd(PPh;):Cl- and CuCN in toluene at 33-75 °C to
give the desired NaZarov substrates.® Recently, we reported
about the preparation of a novel &-(tnifluoromethyl)vinyl-
stannane reagent’ bearing two phenyl groups at B-position
and the cross coupling reactions of it with arvl iodides to
give triflucromethylated triphenylethene derivatives which
are unportant framework of many nonsteroidal antiestro-
gens.’” As a part of our continuing studies on the svnthetic
utility of B.-diphenyl-c-(trfluoromethy DvinyIstannane reagent,
we exanuned palladium-promoted acylation of this reagent
with acyl chlorides to give f3.S-diphenyl-g-trifluoromethyl-
ated enone denvatives which are useful intermediates for the
formation of novel 1.3-disubstituted 2-(triflucromethyl)indene
derivatives v/« Friedel-Craft's type of the cvclization. Since
nonfluormated 1.3-disubstituted indene derivative such as
Indenestrol A exhibited mammary tumor inlubiting antiestrogen

activity.” it is expected that 1,3-disubstituted 2-(trifluoro-
methyDindene derivatives also have a potential similar acti-
vity. Herein, we describe the palladium-promoted acylation
of f.f-diphenyl-o-(mfluoromethyl)vinylstannane reagent and
the formation of 1.3-disubstituted 2-(trifluoromethyindene
derivatives from the acylated adduct .

A starting material, B.B-diphenyl-o~(trifluoromethylyvinyl-
stannane reagent 1. was prepared wi¢ several steps from
2.3.3.3-tetrafluoro- 1 -phenyl-1-phenylthiopropene.® First of
all. the acylation reaction of 1 with acetyl chloride was
carried out in the presence of several palladium catalyst. The
use of Pd catalyst such as Pd(PPhs)s or Pd(PPh;)-Cl= in THEF,
DME, toluene or HMPA did not provide any acvlated product.
However. acylation reaction to give acylated product 2a was
successfully accomplished by using a mixture of 10 mol%
Pd(PPh;)>Cl- and 10 mol% CuCN in toluene at 50 °C for 6
h. The higher temperature (80 °C) was needed for the com-
pletetion of acylation of 1 with types of benzoyl chlondes.
Therefore, starting matenal 1 underwent the acvlation reac-
tion with a various tvpes of acyl chlorides. such as ethyl
chloroformate, furovl chloride, naphthoyl chloride and benzoyvl
chlondes bearing a bromo. methoxy, methyl, or mtro on the
benzene nng, to give the corresponding trifluoromethylated
enone derivatives 2 at 80 °C for 6 h. The expenimental results
of the acylation reactions are summarized m Table 1.

Reduction of 2a with LiAIH: (1.5 equiv.) in ether at reflux
temperature for 3 h afforded the corresponding allvlic alcohols
32" in 71% vield. The use of NaBHa did not provide the
desired product, whereas the starting material was always
recovered. The Fridel-Craft’s type of cvclization of 3a was
successfully accomplished to give 2-tmfluoromethyl-3-methyl-
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Table 1. The acylation reactions of 1 with acvl chlondes

e

Yo N
-
O
2

Pd(PPls),Clx(10 mol%)/CuCN(10 mol%
toluene, TC, 6 h

oW O
N AL
/S * rTa
BusSn
1

Compound No. T(°C) R Yield (%0)°
2a 30 CH: 68
2b 1) CeHs R0
2¢ () (o-CH;s»CsHy 78
2d () ( p~-CH:)}-CsH, 88
2e () ( p~OCH;)»CsH, 83
2f 80} {(m-NO-)-CcHy 72
2g () (m-CH;s »CsHa 81
2h R0 (m-Br)-C«Hs4 77
2i () C-HsO 62
2j ] 2-furanyl 73
2k ] 2-naphthyl 86

“Isolated yields.

1-phenylindene (4a)'? by using AICl: (1.2 equiv.) in meth-
vlene chlonde at -78 °C, followed by the slowly warming to
room temperature. The use of dilute H-SO; instead of AICI;
at reflux temperature caused not only to decrease the vield of
indene derivatives Ja, but also to extend the reaction time.
The more excess of AICI; (2.0 equiv.) was used to carry out
the acvlation of 3d and 3f because of possible coordination
of oxygen with AICl;. Reduction of other tvpes of enone
derivatives 2, followed by treatment with AICI; under the
same reaction condition also provided the corresponding 1.3-
disubstituted 2-(trifluoromethy)indene derivatives 4 in good
vields. The experimental results of reduction and cvchization
reactions are sumumarized in Table 2. Although 2-(trifluoro-
methyl)indene has been prepared in a previous literature,
this method 15 a lack of generality and provides low vield
preparation.’

A typical reaction procedure for the preparation of 2ais as
follows. To a toluene (5 mL) solution of acety] chlonde (0.088
g 112 mmol) and S S-diphenyl-o-(trifluoromethyl)vinyl-

Table 2. The svnthesis of |,3-disubstituted 2-trifluoromethvlated

indene derivatives 4
-
CFy Q E3C,
LiAIH yether \ AIC1y/CHLCl,

CFK Q
R(\czb et 3h R{%b T R
0] OH
2

3 4
Compound No. R Yield of 3 (%) Yield of 4 (%Y

3a, 4a CH: 71 76

3b, 4b CsH: 74 78

3¢, 4¢ ( p-CH:)»-C:H. 69 71

3d, 4d { p-OCH;)-C:Ha, 73 68

3e, de (n-Br-C:H. 70 73

31, 4f (rn-NO2 -CsH, 67 66

3g, 4g 2-furanyl 62 63

3h, 4h 2-naphthyl 71 74

“Isolated vields.
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stannane (0.402 g, 0.73 nunol) was added Pd(PPh;)-Cl- (10
mol%) and CuCN (10 mol%). and the reaction mixture was
heated at 50 °C for 6 h under argon atmosphere. After the
reaction mixture was quenched with water and then washed
with 5% KF solution and brine. solution was extracted with
ether twice. The ether solution was dried and clromatographed
on Si0- colunmn. Elution with a mixture of hexane and ethyl
acetate (20 1) provided 0.145 g of 2-mfluoromethyl-1,1-di-
phenyl-1-buten-3-one (22) in 68% vield. 2a: mp 65-66 °C. 'H
NMR (100 MHz, CDClz) §7.41-7.18 (m, 10H). 2.03 (s. 3H):. '°F
NMR (100 MHz, CDCla) §-55.42 (s. 3F); MS, nv/z (relative
intensity) 290 (M, 81), 289 (100). 275 (12). 255 (22), 227 (29).
213 (30), 207 (17), 178 (29). 176 (19). 151 (13). 127 (19), 105
(33), 77 (13). 51 (10); IR (KBr) 3082. 3059, 3028, 2927. 2855.
1704, 1617, 1608, 1492, 1445, 1418, 1357. 1322, 1261. 1216.
L1145, [111, 1078, 1042, 998.951. 759, 699, 656 e ™. Anal. Caled
for Cj7FaH:0: C, 70.32; H. 4.52. Found: C, 70.49: H. 4.60.
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