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cis-Stilbenoid hydrocarbons containing highly substituted phenyl Table 1. Pd-Catalyzed Coupling of ArMgBr with
- a
groups (such as pentamethylphenyl) form molecular clefts that are frans-Dibromoalkenes

especially efficacious for trapping small analytes such as nitric oxide Br._R ROAT 1ime® o via®
and metal cation’:3 These hydrocarbons are also potentially useful Entry RI ArMgBr Rﬂ/\A (hy  7oYied
as photochromic molecular switches for molecular-electronics Br ;
applications! Despite the extensive need for such molecules, there 1 irI\ Hosr ! =g 8 %
are no reported general procedures for preparation of pigre Br Ij/ Y
stilbenoid frameworks. Synthesis of highly substituted stilbenoid MgBr .
hydrocarbons is generally accomplished by using either McMurry 2 Br | ‘ @i 8 98
coupling or the dimerization of carbenes in rather minuscule yfelds. Br I;( N
It is noteworthy that these procedures are nonstereospecific and MgBr OMe
thus produce mixtures afis- andtransstilbenes. Br U
Presently, palladium catalysts are extensively investigated be- 3 j\ Oi 12 %
. . . Br |
cause of their important role in the formation of~-C bonds, OMe ome
especially between &hybridized carbon$.We have recently Br Yo 2
observed that theis-1,2-dibromobicyclo[2.2.2]oct-2-ene undergoes 4 fBr ﬁ( ! 8 97
an efficient coupling with various aryl Grignard reagents in the S
presence of bis(triphenylphosphine)palladium dichloride to afford o MoBr =
1,2-diarylbicyclo[2.2.2]oct-2-enes in excellent yieldsq 1). 5 \IB\ I;i ] <, 8 98
r
(IBI’ (PPhg)PdCI, (IAI’ + 2 MaBr ) B MgBr 7
T Ar e 6 AI: )ii( < 8 o4
Ar = Phenyl, Tolyl, Mesityl, Pentamethylphenyl '\‘AgBr
7 Br § ﬂ
Unfortunately, only a handful afis-dibromoalkenes are known ' iji ] 8 92
which are generally prepared via multistep synthetic procedures. B =
In sharp contrast, theeans-1,2-dibromoalkenes with a broad array 5 O MgBr N\
of substituent are readily available from a simple bromination of 8 \Ej [[ 10 %
the corresponding acetylengs. O Br V740
We now report that, under reaction conditions depicted in eq 1, MgBr QS
the coupling of aryl Grignard reagents (bearing ortho methyl groups) 9 Br | 10 91
with acyclictrans-1,2-dibromoalkenes readily affords in each case \ : Br Ve
a single isomer of pureis-1,2-diarylalkenes (vide infra) in nearly O OMe Mgsr MeO
quantitative yields (see Table 1), for example, eq 2 10 Br | )@i 0 -
Br
MeO O I MeO ﬂ Q
Br MIBr  pphyPdCl, ©
/\IIB\r/+ 2 :@( W’ ‘ (eq.2) 2 All reactions were performed using the general procedure (see text).
6 @ b Progress of the reactions was monitored by GC and TuUéblated yield.

General Procedure.In a typical procedure, a freshly prepared (50 ML) and extracted with dichloromethanex30 mL). Drying
solution of pentamethylphenylmagnesium bromide (1.0 M, 105 of the organic layer and evaporation of the solvent, followed by
mmol) was mixed with a solution dfans-4,5-dibromooct-4-ene recrystallization from ethaneldichloromethane mixture afforded
(50 mmol) in anhydrous tetrahydrofuran (50 mL) containing a Pis-4,5-(pentamethyl-phenyl)oct-4-er ip essentially quantitative
catalytic amount of bis(triphenylphosphine)palladium(ll) chiotide ~ Yi€ld (49.2 mmol, 98%). . _ . .
(0.1 mol %) under an argon atmosphere at°25 The resulting The generality of this surprlsmgly simple p_roceqlure_ (in eq 2)is
pale-yellow solution was refluxed for-816 h and cooled to room ~ demonstrated by the preparation of a variety otstilbenoid

temperature. The resultant reaction mixture was diluted with water Nydrocarbons having different substituents (see Table 1). Moreover,
it is important to emphasize that this synthesisisfdiarylalkenes,

* Corresponding author. E-mail: rajendra.rathore@mu.edu. according to the general procedure described above (eq 2 and Table
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3/3 diarylalkene5 and none of the monoarylated bromoalkene could
be detected by a careful GC and GC/MS analysis. While a detailed
study of the mechanism of this reaction is in progress, these
preliminary experiments suggest that the coupling of two aryl groups
to thetrans-dibromoalkenes (in the presence of a palladium catalyst)
i e is either simultaneous or that the addition of second aryl group is
much faster than the first one.

In summary, we have developed a novel and versatile procedure
for the preparation of pureis-diarylalkenes from readily available

c22)

casr

cih

Jers

P CIJGNI)Y
NI~ e O

Figure 1. ORTEP diagrams of bis(pentamethylphenyl)-octéfeft) and
bis(pentamethylphenyl)phenylhexenéight) showing thecis-juxtaposition

of pentamethylphenyl moieties. trans-dibromoalkenes. We believe that this new versatile synthesis
_ _ o _ of cis-stilbenoid hydrocarbons will allow the exploration of these
ﬁ;’é‘?&z fboniy”thes's of Multichromopheric Stilbenoid novel cleft-containing materials for the development of practical

optoelectronic devices for the detection and quantification of various

1. Pd catalyst —
C/—:—MQB’ * '@' > LoV <:/ = (@)n: \:> analytes such as NO, NOAg™, and so forth.
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13 an=1bin=2 12 Supporting Information Available: Experimental procedures and

. . . spectral data fol—13 (PDF) and the X-ray crystallographic data for
1), did not produce even a trace amount of tite@s-isomer in all 6 and 7 (PDF/CIF). This material is available free of charge via the

cases. The structures of variczis-diarylalkenes were established  |nternet at http:/pubs.acs.org.
by NMR spectroscopy and further confirmed by X-ray crystal-
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