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A NOVEL SYNTHESIS OF 3- AND 4-ALKENYLPYRIDINES
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Abstract ———- A new approach for the simple preparation of 3- and 4-
alkenylpyridines that relys upon the palladium catalyzed cross coupling

reaction of diethylpyridylboranes with vinylic bromides is described.

In view of significance of alkenylpyridines as pharmacological interest and
synthetic intermediates, much attention have been focused on this structural unit
and a large number of synthetic routes have been described.l

Previously, we have reported that the palladium catalyzed cross coupling reaction
of diethyl(3—pyridy1)borane(li) with aryl and heteroaryl halides offers a
potential and satisfactory means for the preparation of 3-aryl- and 3-heterocaryl-
pyridlnes.z

In the present paper, we describe the extension of this methodology to the
synthesis of 3- and 4-alkenylpyridines(3), as shown in Chart 1. Thus, diethyl-
pyridylboranes(l), obtained by the reaction of lithiopyridines and diethylmethoxy-
borane in high yields(lﬂ, 80%; 1b, 71%),3 could be smoothly converted to 3 by the
palladium catalyzed coupling reaction with various vinylic bromides(2), and the

results were summarized in Table 1.
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Chart 1
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The reactions were conducted in the presence of 1(1 mol eqg.), 2(1.5 mol eq.),

powdered KOH(5 mol eq.),

under nitrogen atmosphere at refluxing temperature.

Bu

4

NBr{0.5 mol eq.) and Pd(Ph3P)4(0.05 mol eg.) in THF

It 1s worthy to note that

the reaction proceeded regioselectively and stereospecifically to give

corresponding coupling products in good yields (Table 1}.
Table 1 Reaction of 1 with _Z_a)
1 > React. vield®! 30) mp { %) or
- - Time{h)of 3(%) - bp ( °c/ mmHg)
Fh SN Picrate
ia 1 8l ! mp 174-175
r N oA\ Ph 4
(lit. ™ 171-172)
. d)
=3 Picrate
=2 CHCH=CHBx ! " I 122-123.5
#”"~ CH=CHCH, mp .
i ~> Picrate
la / Br 2 60 Nz mp 155.5-156
(1it.> 156)
la Q 3 60 S Q bp 120/18%)¢)
Br Ne
Br l = Picrated)
la U 1 70 Ne_ mp 175.5-177
= OEt Picrat-ed)
1a —\ 1 70 f
- EtO Br N oA mp 162~163
| = Picrate
Br 57 Ne b = mp 142.5-144.5
éa_ : 1.5 (lit.  143-144)
Me ,Si . X SiMe prcrate®’
5
P . mp 149-151
Ph
N Ph mp 124-126
b 4 8 ! (1it.” 127)
P
Br
= CH=CHCH3 Unstable viscous
1ib CH_CH=CHBr 1.5 7L | d}
= 3 - o1l
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Table 1 (continued)
: b) o
1 React. |Yield 3c) mp {( “C) or
- Time (h}|of 3(%) - bp ( ¢/ mmHg)
Picrated)
1b )’ Br 1.5 65 7 mp 135-136
15 N _
<C:i§ . dle)
1b Br 2.5 70 @ bp 130/18
Br e picrate?’
f
Lb [::j/ 2.5 76 — mp 154-157
SN Picrated)
1 /TN 4 55 ' 121-123
= EtO Br = opt mp B

a) All products were fully characterized spectroscopically (1H-NMR, Ms).

b) Isclated yield
hexane:AcOEt=2:1)

resolution mass spectral analysis.

temperature

e)

Kugelrohr distillation,

¢} Isolated by flash column chromatography (silica gel,

d) All compounds gave satisfactory combusticn or high-

bath

Furthermore, vinylic bromides(4) substituted with l-indolylmethyl groups also

reacted with la under similar conditions to give the coupling products{5) in

moderate yields

(Chart 2,

Table 2).

PA(Ph, P}, R
1_3_ + ' R prd i N
KOH-Bu,NBr, N, N S
4 kn/ar THF 5 =
Chart 2
Table 2 Reaction of la with 4%
Catalyst | React. |[Yield Catalyst | React. [Yield
4; R } 4; R . 1)
- ol 8) | Tume(n) |of 5P = (mol %) | Time(h) |of &
H 5 3 51 IMe 5 2 72
H 10 2 68 | 3-(CH,),0THP 10 2 68
2-Me 5 6 49 | 3-(CH,),0CH,OCHy | 19 3 70

a) All products were obtained as a viscous syrup after flash column chro-

matography(silica gel, hexane:AcOEt=1:1.5), and gave satisfactory spectro-

metric(IR, NMR, MS) data and high-resolution mass spectral analysais,
b) Isclated yield
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Likewise, treatment of 1 with phenylbromoethyne under similar condations alse
gave phenylethynylpyridines(6)(6a, 70%; 6b, 63%)(Chart 3).8 The catalytic
hydrogenation of 6 in the presence of 5% Pd—BaSO4 under atmospheric pressure in

EtOH gave cis-stilbazoles(7)(7a, 75%; 7b, 80%).°

5%Pd-BasQ
— EtOH
a: 3-substituted
b: 4-substatuted

1 + Br-C=C~Ph —_— @—CECPh %2 ﬁ L
= = \J’J %}—H
6

Chart 3
The present method for the synthesis of alkenylpyridines(3) is experimentally
simple and good in the yield, and particularly seems to be available for the ready
introduction of additional vinylic groups with various substituents to 3- or 4-

position of pyridine.
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