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METATHESIS OF ALLYL CYANIDE IN THE PRESENCE OF A CATALYTIC SYSTEM 

CONTAINING TUNGSTEN HEXACHLORIDE AND I,I,3,3-TETRAMETHYL-I,3- 

DISILACYCLOBUTANE 
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Unsaturated nitriles undergo metathesis in the presence of heterogeneous Re20~/Al20~-R4Sn 
catalysts or homogeneous WCI6--R~Sn systems. The activity of CH2=CH(CH2)nCN increases with 
increasing n [i]. 

In previous work, we showed that the catalytic system containing WCI6 and 1,1,3,3- 
tetramethyl-l,3-disilacyclobutane (I) leads to the metathesis of linear and cyclic olefins 
[2] and of esters of unsaturated aliphatic acids and their cometathesis with u-olefins [3]. 
This catalytic system proved extremely efficient for the metathesis of unsaturated nitriles. 
Allyl cyanide undergoes metathesis as follows: 

2CH~----CHCH~CN ~ wcl .  + (i) . NCCH~CH----CHCH=CN + C2H4 
(H) (III) 

This reaction proceeds under rather mild conditions. The conversion of (I!) at 60-70~ over 
5-10 h is 45-55%. The selectivity for the formation of (III) is 80-90%~ 

EXPERIMENTAL 

All the operations for the preparation of the reagents and catalyst were carried out in 
a dry argon atmosphere. Benzene solutions of the catalytic system components were used. 

The products were analyzed by gas-liquid chromatography on a Chrom-5 chromatograph with 
a flame ionization detector using a 3 m • 3 mm column packed with OV-101 and chromato-mass 
spectrometry on an LKB-2091 spectrometer at 70 eV using a 70-m capillary column packed with 
OV-101. The WCI6 sample was purified by sublimation in vacuum to remove more volatile oxy- 
chlorides at 150-160~ Cyclobutane derivative (I) was obtained according to Sommer and 
Baum [4] with additional drying over sodium. A sample of (II) obtained according to a 
standard method [5] was distilled over P205 and stored over freshly roasted 5-A molecular 
sieves~ 

Metathesis of (II). a) A sample of 50 mmoles (4 ml) (IS), 1 mmole WCI6 (3~ ml solu- 
tion in benzene), and 2 mmoles (I) (2.5 ml solution in benzene) were added in an argon stream 
to an ampul, subjected tQ previous heating in vacuum. The mixture was frozen with liquid 
nitrogen and evacuated to 0.001 mm Hg. The ampul was sealed and maintained at 60~ for I0 h. 
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A sample of 15 ml ethanol was added to the ampul contents. The products were separated by 
distillation and analyzed by gas-liquid chromatography and chromato-mass spectrometry. The 
conversion of (II) was 53%. The selectivity relative to (III) was 82%. Product (III) was 
separated by crystallization, mp 72-74 ~ (from ethanol)[6]. Mass spectrum of (III), m/z 
(intensity, %): 26(3), 39(18), 52(13), 66(100) [M-CH2C] +', 79(18), 106(20) [M] +. 

b) A sample of 50 mmoles (4 ml) (II), 0.5 mmole (1.85 ml solution in benzene) WCI6, and 
1 mmole (1.25 ml solution in benzene) (I) were added to an ampul. The reaction was carried 
out above 70~ over 6 h. The conversion of (II) was 51% and the selectivity relative to the 
formation of (III) was 85%. 

CONCLUSIONS 

The metathesis of allyl cyanide was carried out by the action of a catalytic system 
containing tungsten hexachloride by l,l,3,3-tetramethyl-l,3-disilacyclobutane. 
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Classical complexones contain acid and base groups. The base sites are usually nitrogen 
atoms, while the acid sites are carboxylic or phosphonic groups. 

Organophosphorus complexones, containing a pyridine ring as the base site, have not been 
studied. In this regard, we synthesized and studied the acid--base and complexing properties 
of 2,6-bis(dihydroxyphosphorylmethyl)pyridine (I). The synthesis of this complexone was 
carried out by the Arbuzov reaction using 2,6-bis(chloromethyl)pyridine with excess triethyl 
phosphite and subsequent acid hydrolysis of the intermediate diphosphonate. 

, O O 

Jt IT 
CIH~C N CHIC1 L(EtO)~PCH2 N CH2P(OEt)~J (HO)2PCH= N CH2P~OH)2 

(i) 

The reaction product is a crystalline compound which has good solubility in water but 
low solubility in ethanol and is insoluble in other organic solvents. 
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