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COMPLEXATION OF ARYLDIAZONIUM IONS BY POLYETHYLENE GLYCOLS AND THEIR ETHERS' 

* 
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Summary. Complexation constants for interactions of p-tert-butylbenzenediazonium tetra- 
fluoroborate with polyethylene glycols and their mono- and dimethyl ethers in 1,2-dichloroethane 
are reported. For polyethylene glycols of molecular weights 1000 and 1500 and their dimethyl 
ethers complexation constants with the aryldiazonium ion are 12-18% of that for the crown ether 
18-crown-6. 

Complexation of aryldiazonium salts with crown ethers markedly modifies the usual solubility 

properties and reactivity of this important class of organic reagents. Thus, in the presence of 

suitable crown ethers, ionic arenediazonium salts may be solubilized in non-polar organic sol- 

vents such as chloroform. 
3 

The crown ether 18-crown-6 has been utilized as a phase transfer 

catalyst for reactions of aryldiazonium salts in chloroform5 and benzene. 
6 

In addition to the 

solubilization phenomenon, crown ether complexation of arenediazonium salts produces thermal6 

and photochemical stabilization, as well as diminished electrophilic reactivity. 898 

Although the initial solubilization studies of Gokel and Cram3 indicated that the cyclic 

polyether structure was requisite for efficient aryldiazonium ion complexation, we have recently 

observed that substantial complexation may be achieved with glymes. 
10 

In the investigation, 

complexation constants for the association of H-tert-butylbenzenediazonium tetrafluoroborate 

with individual glymes from diglyme through decaglyme in 1,2-dichloroethane were determined. 

The complexation constant measured for the strongest interacting glyme, decaglyme, was approxi- 

mately one tenth of that for the crown ether 18-crown-6. 

This result indicates that appropriate acyclic polyether compounds might provide the modi- 

fied solubility and reactivity of aryldiazonium salts previously obtained with crown ethers. 

This possibility has important economic ramifications since a variety of acyclic polyether com- 

pounds are readily-available, industrial products of very low cost compared with crown ethers. 

For these reasons, an investigation of aryldiazonium cation complexation by polyethylene glycols 

(PEG'S) and their mono- and dimethyl ethers was undertaken. 
. . 

Kinetics of the thermal decomposition" of E-tert-butylbenzenediazonium tetrafluoroborate, 

_1, in 1,2-dichloroethane at 5O.O"C in the absence and presence of ten equivalents of polyoxygen 

compound were followed by measuring the rates of disappearance of absorption due to 1 at 275- 

285 run. Linear first-order kinetic plots covering at least two half lives were obtained. Ob- 

served first-order rate constants for the thermolysis of 1; in the presence of polyethylene 
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glycol (PEG, with average molecular weights of 300, 600, 1000, and 150012),polyethylene glycol 

monomethyl ethers (PEG-MME, with average molecular weights of 350, 550, and 75013), and poly- 

ethylene glycol dimethyl ethers (PEG-DME, prepared by methylation of the corresponding glycols14) 

are listed in the Table. In agreement with the previous studies of the effects of crown ethers6 

and pure glymes" upon the thermolysis of _1, the rates of thermal decomposition are less in the 

presence of PEG's and their ethers. 

From the rate data, complexation constants K for the association of 1 with the polyoxygen 
.^ 

compounds (Equation) were calculated.'" These values are also listed in the 

ArN2'BF4- K, + Polyoxygen Compound _ Complex 

Table. Observed First-Order Rate Constants for the Thermal Decomposition of 
of PEG and PEG Derivatives and Complexation Constants for the Association of 
Derivatives in 1,2-Dichloroethane at 5O.O'C. 

Polyoxygen Compoundb 

None 

PEG 300 

PEG 600 

PEG 1000 

PEG 1500 

PEG-MME 350 

PEG-MME 550 

PEG-MME 750 

PEG-DME 300d 

PEG-DME 600 

PEG-DME 1000 

PEG-DME 1500 

Average Number of 
(CH2CH20) Onits 

_- 

6.4 

13.2 

22.3 

33.7 

7.2 

11.8 

16.3 

6.4 

13.2 

22.3 

33.7 

k 
obs 

' x 104, set-' 

2.51 

1.76 

1.23 

1.09 

1.01 

1.57 

1.24 

1.15 

1.59 

1.31 

0.90 

1.15 

Table. 

(Equation) 

la in the Presence 
i with PEG and PEG - 

-2 -1 
KxlO ,M 

_- 

7.30 

17.8 

22.3 

25.4 

10.2 

17.5 

20.2 

9.91 

15.7 

30.6 

20.2 

aInitial [l] = 5.84 x 10 
-5 

M. b[Polyoxygen Compound] = 5.84 x 10S4 M. 'Estimated maximum 

error is 2% of the rate constant. d[~~~-D~ 3001 = 5.31 x 1os4 t-f. 

In the Figure, complexation constants for the association of polyethylene glycol dimethyl 

ethers (squares) with J_ are compared with those for individual glymes from diglyme to decaglyme 

(circles). The point for PEG-DME 300 cl.osely correlates with the patternestablished for the 

individual glymes. Therefore, the points for PEG-DMB 600, 1000, and 1500 may be used to extend 

the previously-reported 
10 

relationship to higher molecular weight glymes. The enhanced complex- 

ation observed with the higher molecular weight glyme mixtures apparently reaches a maximum 

with PEG-DME 1000. Further lengthening of the polyether chain to PEG-DME 1500 produces less 

efficient complexation. 

The complexation constant for the interaction of the crown ether 18-crown-6 with 1 in 

1,2-dichloroethane at 5O.O"C is 1.71 x 10 
4 -1 

M . This association is only about five-fold 

greater than that observed with PEG-DME 1000. This result further underscores the low 





ions through complexation. In the following communication, the capacity of PEG 1000 to function 

as a phase transfer catalyst in aryldiazonium salt reactions is reported. 
16 
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