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Synthesis of highly functionalized biologically active molecules utilizing a cascade
cyclization of propargylic esters
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It is known that propargylic esters react with palladium complex leading to propar

gylpalladium complexes, which further cause various transformations in the presence of soft nucleophiles t
0 produce the corresponding products. Among them, palladium-catalyzed cyclization of propargylic esters wi
th bis-nucleophiles is one of the useful methodologies for the construction of functionalized cyclic molec
ules in one step. In this study, we examined the synthesis of _highly functionalized heterocyclic molecules
by the palladium-catalyzed reactions of propargylic esters with bis-nucleophiles. As the result, our effo

rt has led to the development of 1) the synthesis of tetrasubstituted furans by a reaction of ?ropargyl ke
to esters and 2) the synthesis of furo[3,2-c]pyran-4-one derivatives by a reaction of propargyl carbonates

with 4-hydroxy-2-pyrones.
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Table 1. Reactions using various propargylic keto esters 1.2

entry substrate 1 product 2 yield
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8The reactions were carried out in the presence of 2.5 mol%
Pd,(dba);-CHCl;, 10 mol% DPPF in dioxane at 65 °C for 20-60 min.
PThe reaction was carried out at 100 °C.
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Table 2. Effect of temperature in the reaction of 5 with
6a.

0OCO,Me
= 5 mol%
Ph 5 Pd,(dba)s CHCl3 Q Ph \ Q
20 mol% DPPF 0 0
+ ————— Ph | + |
o) NMP 0 ~F 0 NF
[ 9 7
a 8
HO Y :
6a
entry temp time products total yields
9 (min) (%)
1 25 420 7aonly 89
2 50 60 7aonly 85
3 80 5 7a:8a=10:1 85
4 100 5 7a:8a=1:1.9 86
5 120 5 8aonly 79

Table 3. Reactions using substituted substrates 6b—6g
with 5.

0CO,Me
= 5 mol %
Ph Pdy(dba) CHCl Q  Ph ) Q
5 20'mol% DPPF o o
+ e P 1l + \
o NMP, 10-120 min 0P 0
o R R
7b-7g 8b-8g
HO
R 6b-6g
entry R temp. (°C) products yield (%)
1 H (6b) 25 7b 47
2 Et (60) 25 7c 78
3 heptyl (6d) 25 7d 64
4 allyl (66) 25 7e 47
5 Bn (6f) 25 7f 70
6 ¢ 50 7 71
= 1BS g
(69)
7 H (6b) 120 8b 69
8 Et (60) 120 8 71
9 n-heptyl (6d) 120 8d 61
10 allyl (6e) 120 8e 68
11 Bn (6f) 120 8f 64
12 Py 120 64
=T8S %
(69)
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