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INTRODUCTION 

In a series of studies upon the catalytic behavior of metal alkyls and metal 
alcoholates in the polymerization of cyclic ethers and vinyl compounds, several halo- 
alcoholates of aluminum were prepared and their properties were studiedlm3. It was 
found that aluminum haloakoholates are stronger Lewis acids than +&e usual alu- 
minum alcoholates of unsubstituted alcohols l-2 In the present study, ethylzinc 2,2,2- . 
trichloroethoxide, CH&H,ZnOCH&Cl,, (I), was prepared and its properties were 
compared with those of the usual alkylzinc alcoholates. 

EXPERIMENTAL 

Synthesis of (I) 
Under nitrogen, 0.1 mole of 2,2,2-trichloroethanol diluted in 20 ml of ethyl 

ether was added with stirring to 0.12 mole of diethylzinc dissolved in 30 ml of ethyl 
ether at -10” to -20°_ Then the mixture was allowed to warm to room temperature 
and finally heated at reflux for 2 h. The product separated as a white precipitate, 
which was washed repeatedly with cold ether and dried in uacuo. Attempted further 
purification by means of recrystallization or sublimation in uacz~o was not successfu1. 
(I) decomposed at 90” without melting or subliming even in uacuo. The yield of (I) 
was about 50 “/, (Found : Zn, 26.38. C,H,Cl,OZn calcd. : Zn, 26.92 %.) 

The ratio of CCl,CH,O-group to Zn in the product (1.01) was determined 
from the GLC analysis of trichloroethanol in the reaction mixture obtained upon 
acid hydrolysis. The ratio of ethyl group to Zn in the product was 1.00, which was 
determined from the amount of ethane gas evolved in the acid hydrolysis of the 
product. 

lsohtion of(l)-donor (1: 1) compIexes 
Volatile components were removed below 0.1 mm at room temperature from 

a solution of 5 mmoles of (I) and 20 mmoles of pyridine in benzene, leaving a white 
solid, which was shown to be (I)-pyridine (1: 1) complex by means of its elemental 
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analysis and NlMR spectrum. (Found : Zn, 20.06. C,H,,Cl,NOZn c&d.: Zn, 
20.3 1 %_) 

The pyridine complex was soluble in n-heptane, benzene and methylene 
chloride and was crystaihzed from methylene chloride. The(I)-dioxane(l : I )compIex. 
prepared similarly. was insoluble in the above mentioned solvents_ but soluble in 
systems containing dioxane. 

RESULTS AND DISCUSSION 

(I) differs from the usual ethylzinc alcoholates of unsubstituted alcohols in 
solubility and accepting power for donor. First. (I) is soluble only in donor solvents 
such as dioxane. tetrahydrofuran and pyridine. whereas the usual ethylzinc alco- 
holates are known to be easily solubie in various solvents including aliphatic hydro- 
carbons_ benzene. methylene chIoride. diethyl ether and dioxaneAUh_ 

SecondIy. the accepting power of (I) for donor molecules. i.e._ the Lewis acid 
strength. is much stronger than that of usual alkylzinc alcoholates. Coates ef LZ~_‘*’ 
reported that pyridine was removed completely in IXCZIU at room temperature from 
a mixture of methylzinc methoxide and pyridine and that the IR spectrum of methyl- 
zinc metboxide was not changed substantially by admixing with pyridine. On the 
other hand, the 1: 1 complexes of (I) with pyridine and with dioxane were isolated 
by removing volatiles in LUCUO from (I)-pyridine and (Q-dioxane mixtures (see experi- 
mental section)_ 

Strong interaction between (I)and pyridine was manifested also in IR spectrum. 
Le.. the v(C=N) band of pyridine shifted from 1580 cm- ’ to 1600 cm- ’ by complexiza- 
tion with (I) (Fig. 1). Ethylzinc ethoxide. an example of the usual alkylzinc alcoholates, 
did not cause any shift of v(C=N) band of pyridine. The cryoscopic moIecular weight 
of (I) in dioxane was 496. the calculated value for dimer being 486. This value corre- 

Fig. I. The infrared spectra of the CH~CH,ZnOCH,CCI,-pyridine (I: I) compIex in methyIene chIoride; 
(a) free pyridine; (b) (1: 1) complex (5 wt_ 7;); (c) (I: 1) complex (1.5 wt %)_ 
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spends to the degree of association of 2.04. The NMR spectrum of a solution of (I) 
in dioxane has a quartet at r 9.82 (a). a triplet at t 8.85 (b) and a singlet at r 5.77 
(c), which are assigned to Zn-CH2 (a). Zn-CH2-CEI, (b) and Zn-OCH&Ci, (c), 
respectively. The peak area ratio of a : b : c = 2.0 : 3.0 : 2.0 is consistent with the formula 
ofCH,CH,ZnOCH,CCl,. TheNMR spectrum indicates that all ethyl and trichloro- 
ethoxy groups are equivalent in dioxane. A dimeric form [(II), D =dioxane] is pre- 
sented for the complex of (I) with dioxane. 

CCl, 

+ 

CH,CH,, /O\ /D 
Zn Zn 

D/’ \o/ ‘CHzCH, 
(D = dioxane. pyridine) 

CH, 

&Cl, 

(If) 

Also in the NMR spectrum of (I) in pyridine all ethyl and trichIoroethoxy groups 
are equivalent. As discussed in the following section, the cryoscopic molecular weight 
of the 1: 1 complex with pyridine in benzene, was not contradictory to dimer. The 
structure (II) may be proposed also for the 1: 1 complex of (I) with pyridine. 

The 1 : 1 complex with pyridine may dissociate in solution. In the NMR 
spectra of the solutions in methylene chloride there observed two singlets attributed 
to Zn-0CH2CC13 at r 5.75 (d) (strong) and T 5.53 (e) (weak) besides a quartet at 
r 9.18 (f), a triplet at ‘I: 8.24 (g) and a set of multip!ets (h) in a region of 2.5 - 1.0 5: 
which are assigned respectively to the protons of Zn-CH, (f). Zn-CH2-C& (g) 
and hydrogens of pyridine (h). The peak area ratio was (dte) : f:g : h = 2.1:3.0: 
3.1 :4.9_ The (e)/(d) peak ratio is increased by the dilution of solution. The ratio of 
(e)/(d) was 0.049, 0.077. 0.129 and 0.134, respectively_ at four concentrations of 20, 

CH2 

1 
cc13 

10. 5 and 2.5 wt. %_ The system of the 1: 1 pyridine complex in benzene was then 
examined by cryoscopy. The apparent molecular weight of the complex was 609 
and 605 at the concentrations of 5 and 1.3 wt. “/& respectively. These vaIues were 
sligh?ly lower than the calculated value for dimer (III) (644). Dissociation increases 
the number of particles in the solution to decrease average molecular weight. 
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The above observations in NMR spectrum and cryoscopy suggest the dis- 
sociation of the complex in solution according to the equation (1). The peak (d) at 
r 5-75 wiII be assigned to Zn-OCH,CCl, in (III) and the peak at z 5.53 to that in 
(IV). It is reasonably assumed that the protons of Zn-OCH,CCI, in (III) is highly 
shielded by two pyridine ligands compared with that in (III) by one pyridink Iigand_ 
The IR spectrum studies gave further support for dissociation (Fig. 1). Three absorp- 
tions of v(C=N) of pyridine were observed at 1600 (strong), 1580 (weak) and 1572 
cm-r (weak). The absorption at 1600 cm-l may be assigned to the pyridine ring 
coordinated to zinc atom’*‘. The v(C=N) of free pyridine CFig. 1, (a)] appears only 
at 1580 &.rong) and 1572 cm-’ (weak). The absorption at 1580 cm-’ of the sohrtion 
of pyridine complex indicates the presence of free pyridine- Increase in the degree 
of dissociation by dilution is indicated by the decrease of the intensity ratio of 
D(1600)/0(1550)_ The degree of dissociation calculated from the NMR spectrum 
was CCL 6.5 o/0 at the concentration of 5 wt. o/0 in benzene at room temperature. 

REFERENCES 

1 T. SAEGLEA AND T. UESHI~L.~, Inorg. Ckm., 6 (1967) 1679. 
2 T. UESHMA AND T. SAECUSA, Bull. C~I.V. Sot. Jap., ix press. 
3 T. SAEGUSA, S. TOXITA AND T. UESH~U, J_ Organometcd Chem., 10 (1967) 360. 
4 H. M. SHEARER AND C. B. SPENCER, Chem. Comma., (1966) 194. 
5 G. E_ COATES A&m D. RIDL.IX, J. CIrem. Sm., (1965) 1870. 
6 G. ALLEN, J. M. BRUCE, D. W. FARREX AND E. G. HUTCHINSON, J. Chenz. Sot., B, (1966) 599. 
7 G. E. COATES AND D. BRADLEY, J. Chem- Sot., A, (1966) 1064. 
8 M. R. B.~SILA, T. R. KAh?ER AND EC. H. RHEE, J. Pt’zys. Chem., 68 (1964) 3197. 

3. Organometal. Chem_, 13 (1968) 249-252 


