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Olefin Metathesis. I.
Olefin Metathesis by Binary Catalyst Systems of WCl,-Bu,Sn

Toru Takaci, Kazuaki IcHIKAWA, Tetsuo HAMAGUCHI,
Kazuo Fukuzumi and Masahiro Aovama

Department of Applied Chemistry, Faculty of Engineering, Nagoya University
(Furo-cho, Chikusa-ku, Nagoya)

The homogeneous olefin metathesis of 2-heptene with a catalyst system of WCle-Bu,Sn was
investigated. The optimum ratios of Bu,Sn to WCl, were in the wide range of 1.0~2.0, and the
Friedel-Crafts products were less than 3% when the ratios were more than 1.0. The addition of
ether to the reaction medium has a relatively little influence on the catalyst activity. Bu;SnCl and
Bu,SnCl, were not effective as the cocatalyst and the decrease of the conversion with the excess
amount of Bu,Sn was not significant. It therefore seems likely that Bu,Sn can provide only one
alkyl group for the substitution of WClg and the substitution attains equilibrium in the first step

of the catalyst formation.
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Conversion (mol%)

0 1 ] 1 1 1 1 1
0 10 20 30 40 50 60 70
————— Reaction time (min)

2-Heptene 0.8mol/ 1. BusSn/WCls=1,WCls (mol/I); © 1.2x1073,

©® 1.6X10°, @ 2.4X107% Solvent; 1,2,4-trichlorobenzene. room temperature

Fig.-1 Change of conversion in metathesis of
2-heptene with WClg-2-Bu,Sn

Table-1 Influence of addition of WCls and cocatalyst
to the reaction mixture on the conversion of
2-heptene to 5-decene.

Conversion***

Cocatalyst* Additivers | Reaction time (min)
0 | 30 | 9

a WCl, 12 12 ’ 13

A EtAl b EtAl 19 21 27
¢ Both 14 15 | 33

a WCl, 6 11 14

B BuSn b Bu,Sn 5 17 20
¢ Both 3 13 32

* WCls 1.2x10"2mol/l. 2-Heptene 1.2mol/l. Coca-
talyst/WCl, molar ratio=1. Room temperature.
** Same amounts of each reagent weer added respect-
ively to the reaction mixture at the reaction time
30 min.
*** (Decene X 100)/(Heptane+ Decene) mol%.
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Table-2 Influence of catalyst concentration on the

conversion of 2-heptene to 5-decene*
cocatalyst.

ConversionZg**

Cocatalyst Catalyst concentration (X 1072 mol/l)

1.2 ] 1.6 j 2.0 | 2.4 | 3.2 | 4.0

Et;Al —
Bu,Sn 14

17
25

33 33 33 33
27 30 33 33

* Cocatalyst/ WClg=1. Heptene 2.0 mol//. Room tem-
perature. Reaction period 5 hr.
** (Decene X 100)/(Heptene+ Decene) mol%.

Table-3 Influence of cocatalyst/WCls molar ratio on
the conversion and the formation of Friedel
Crafts products*.

Cocatalyst/WCl, 0.3]0.6 1.0[1.5}2.0 4.0
Et;Al Conversion %5** 13 1251|2833 |17 |16
F.C. Product % 21 9| 2| 4| 4| t

Bu,Sn Conversion 2%** 620 |28|29|30]22
F.C. Product % 19113 3| 3| 2| 4

* WClg 2.0x1072 mol/l. Olefin/WCl;=100.
** (Decene X 100)/(Heptene+Decene) mol%.
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Table-4 Conversion of 2-heptene to 5-decene with
WCl, and organic tin compounds*.

Cocatalyst } Sn/W Conversion |Friedel-Crafts
[ molar ratio %** products%
BmSn 2 33 5
Ph,Sn 2 30 6
Bu,SnCl*+* ‘ 8 0.7 9
Bu,SnCl, 3 56
Bu;SnO ‘ 3 55
Bu,Sn(OAc), ) 3 0 0.3

* WClg 2.4x1072 mol/l. Olefin/WClg=100. Room
temperature. Reaction period 5 hr.
** (Decene X 100)/(Heptene+ Decene) mol%.
**k The conversions were negligible at Sn/W <6.
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