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Biarvls arc important structural cores. present in a number
of naturally occurring compounds.’ with a variety of appli-
cations in the arcas of matcrial and mcdicinal chemistry, As
svnthetic building blocks. they have been used lor the pro-
duction of liquid crystalline polymers. engincering plastics
and polvesier type fibres.” Also appearcd in many thera-
peutic drugs. they play imporiant roles in modulation of
bindings wilh cozymes and receplors. due (o their peculiar
lipophilicity.*

Many cfforts have been devoted in the synihesis of the
structurally diverse biarvls for the aforementioned purpos-
cs.! They arc prepared cither from parent biarvls through
rclevant clectrophilic aromatic substitutions or morc com-
monly [rom arv] halides via various (ransition metal catalyz-
cd coupling rcactions. Although quile cflective mostly.
coupling approach has an intrinsic limitation: not (olcrating
presence of additional halogen atoms. in particular. We have
reeently found that 3.3-dibromo-2-pyronce undergo Dicls-
Alder cycloadditions with styrene derivatives to give risc o
the corresponding bicyclolactones.™ which can be readily
manipulated into various 4-bromo-3-carboxyl-biarvls upon
trecatment wilth a basc. Hercino we report its scope and
limitation as an aliemative (o (the conventional methods for
the efficient synthesis of various functionaly distinct biaryls.

The reaction scquence compriscs of Dicl-Alder cyclo-
additions of 3.3-dibromo-2-pvronce wilh styrenc derivatives.
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Scheme 1. Diels-Alder cveloadditions, followed by base-catalvzed
aromatizations.

and onc-pot. three-sicp scquential aromatization process
(Scheme 1), The mixture of endolexo cvcloadducts can be
trcated dircctly with a basc. without scparation. for the
subscquent onc-pot. three step sequential reactions. wherein
the initially Tormed products 4 undergo concomitant 1.2-
climinations ol HBr and aromatizations to the corresponding
biaryls.

Table 1 summarizes the syntheses of various other 4-bromo-
2-carboxyl-biaryls under this protocol. As shown. 3.5-di-
bromo-2-pyronc (1) underwent facile D-A cycloadditions
with various substituted styrenes 2 to provide the corre-
sponding cyvcloadducts 3 in 80 1o 99% of isolated viclds as
rcadily scparable mixtures of endo/exo isomers. Subscquent
trecatment with a basc gave risc to the corresponding biaryls
in good to excellent isolated viclds.

As shown in he table. in the cascs where the cycloadducts
3 have substituents at ortho positions (entrics 2. 4. 6. 7.9 and
10). the 1.2-climinations of HBr (4 — 5 in Scheme ) were
quilc slow with NaOMe. Lactonc ring openings with NaOMe.
followed by treatment with DBU in boiling CH-Cl- (condi-
tion B) facilitated the reactions to provide the corresponding

Table 1. Synthesis of 4-bromo-2-carboxyI-biphenyls

o

o~ B /Z\Ph B~/ Br

S - . Oy %Ph_,AorB BrQPh

tol/100°C O
Br 1 3 6 CO,Me
Entry 2 3 Time Yield 6  Time Yield

1 2a(Ih 3a 5h 90% 6a Th(A) 77%
2 2b(2-Br) 3b  15h 96 6b  Ih(A) 56%
3 2¢(d-13r-) 3¢ 12k 79%  6c  Th(A) R9%
4 2d (2-OMe-) 3d  6h  87%¢ 6d  Sh(B3) 70%
5 2¢ (4-OMe-) 3¢ Sh 8% 6c  2h(A) 60%
6 2f [2.3-(OMe)x-] 3f  12h 99%  6F  Th(B3) 62%
7 20|24-(OMe)-]  3g  3h O90°% &g 12h(13) 40%
8 2h|[34-(OMe)-]  3h  10h 94°% 6h  Th(A) 85%
9 2i[14(OMe)-] 3 Sh 8% 6i  Th(A) 62%
10 2j[1.34-(OMek-] 3j  Sh 80%%  6j  Sh(A) 6%
11 2Kk [4-Me:aN-] 3k 6h 98% 6k Th(A) 87%
12 21 [4-MeCONIH-] 31 9h  99% 6l Th(A) 63%
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Table 2. Synthesis of 4-bromo-2-carboxyl-hetero-biaryls
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o Br A >ar Br Br
| 2 o Ar NaOMe
o - y 5 Br Ar
tol/100°C O MeOH
Br 1 3 it 6 CO,Me
Entry Ar 3 Time  Yicld 6 Time  Yicld
5 N
13 N.J 3m 13 60%  6m 3h 80%
ENPEN
14 | )] an 7h 93%  6n 2h 84%
N
’sss' X
15 | 30 9h 82% 6o 6h 83%
~N
£.8
16 \@ 3 5h  94%  ep th 79%

biaryls in reasonable isolated yiclds. Noteworthy is that the
whole sequence can be carried oul in single Nask. by treating
the cycloaddition reaction mixtures with relevant bases,
omitting the isolation of the bicyclolactones 3.

Cycloadditions of 3.5-dibromo-2-pyrone with hetero-arenes
bearing vinyl groups provided various bicyclolactones 3m
through 3p. Subscquent treatments with NaOMe in McOF
at rt aflorded a varicty of hetero-biaryls as shown below
(Tablc 2).

In summary, we have demonstrated that the eycloadducts
from the Diels-Alder cycloadditions of 3.5-dibromo-2-pyrone
with various styrenes or vinyl heteroarenes can be readily

Nofes

converted into a varicty of biaryls, in one-pot, three step
sequential reactions. The resulting 4-bromo-2-carboxyl-biaryls
may find further usages as key scaffolds with various interests.
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