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Experimental 

Polymer 1. ! 3-(4-Biphenyl)-3-chloro-2,l-benzoxathiol 
I,I-dioxide (8 g, 22.4 retool), nitrobenzene (11.2 mL), and 
SbCI 5 (0.14 mL) were placed under a flow of argon in a three- 
necked flask equipped with a mechanical stirrer and an air- 
cooled condenser, and the mixture was kept for 10 h at 
100 *C. The resulting polymer was dissolved in DMF, precipi- 
tated with ethanol, filtered off, washed with ether, and dried 
for 10 h at 90 ~ to give 7.0 g (97%) of polymer 1 as a white 
amorphous powder. Found (%): C, 70.60; H, 3.91; S, 9.54. 
(CIgHt~SO3) n. Calculated (%): C, 71.25; H, 3.75; S, 10.0. 

Polymers 3--5 were prepared in a similar way. 
Polymer 2. This polymer was prepared as a white powder 

from 4,4"-bis(3-chloro-3-sulfophthalide- I, 1 ":4 ', I"-terphenyl 
(8 g, 12.5 retool), I,I ":4*,l '-terphenyl (2.9 g, 12.5 mmol), 
nitrobenzene (22.4 mL), and SbCI5 (0.24 mL) under the same 
conditions as polymer 1. Yield 9.4 g (95,%). Found (%): 
C, 75.4; H, 3.70; S, 7.70. (C50S206H2s)n. Calculated (%): 
C, 76.10; H, 3.55; S, 8.12. 

Polymer 6 was obtained in a similar way using N-methyl- 
carbazole as a comonomer.  

Viscosity was measured at 25 ~ using the Ubbetohde 
viscometer. ESR spectra were recorded on an SE/X-2544 ESR 
spectrometer (Radiopan) in glass tubes of diameter ~4 mm at 
20 *C. Electronic spectra were recorded on a Specord M-40 
spectrophotometer in 2 ram-thick quartz cells. Freshly dis- 
tilled aniline and cyelohexanone were used. 

A weighed portion of  the polymer (20 nag) was dissolved in 
1 mL of aniline (or cyclohexanone) and mixed with I mL of 
cyclohexanone (or aniline). A part of the mixture was placed 
in an ESR tube, and some of the mixture was placed in a cell 
of the spectrophotometer. 
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Tr imethylgal l ium and  triethylgallium of high purity 
are used for the prepara t ion  of  gallium arsenide semicon- 
a -c t ing  films by c h e m i c a l  vapor deposition of organome- 

tallic compounds.  I-3 T h e  convent ional  m e t h o d s  by 
which they are synthesized,  by the reaction o f  gallium 
trihalides with organolithiurra, organomagnesium,  organo- 
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zinc, or organomercury compounds, require complicated 
additional purification of the target products from impuri- 
ties of starting organometallic compounds) The more 
convenient procedure for the preparation of Me3Ga from 
GaCI 3 and Me3AI also has disadvantages. 4 Solvated 
MejGa has been obtained by electrolysis of dimethyl- 
magnesium in THF with a gallium anode. 3 However, 
non-solvated Me3Ga c a n n o t  be isolated from the 
Me3Ga. THF  formed in this case without decomposition. 

A simple synthesis of galliumtrialkyls consists in the 
interaction of Ga- -Mg alloys or Ga--Mg mixtures with 
alkyi halides in ethers, sulfides, or amines, s,~ In this 
case, both solvated and non-solvated galliumtrialkyls are 
formed. However, the published results s concerning the 
synthesis of trimethylgallium etherates were not repro- 
duced, 3 and attempts to carry out the reaction of alkyl 
halides with a mixture of  magnesium and gallium in 
donor-type solvents failed. 7 Contrary to the results pre- 
sented in the earlier work, s galliumtrialkyls were not 
isolated from the reaction of alkyl halides with Ga--Mg 
alloys or Ga- -Mg mixtures in the absence of donor-type 
solvents. 7 Such contradictions in the literature data (cf. 
Refs. 3, 7 vs. Ref. 5) have remained unexplainable until 
now; especially since we obtained trimethylgallium 
etherate in high yield ( independent  of the study cited s) 
by the reaction of Mel  with a Ga- -Mg mixture in 
dibutyl ether. 6 We believe that these differences can be 
explained by the fact that  the samples of Mg and Ga 
used in the studies by Russian researchers s,~f differed in 
the composition of impurities from those employed in 
Refs. 3 and 7. We can assume that the samples of Mg or 
Ga that we used contained small amounts of impurities, 
which served as the promoters of the reaction. 

In this work we found that unlike the previous data, 7 
MeI, Etl, and Pr"l react  when heated with either 
Ga- -Mg mixtures or alloys without any solvent or in an 
aliphatic hydrocarbon to  give non-solvated gallium- 
trialkyls. The reaction occurs  according to the following 
scheme: 

6 R I +  3 M g +  2Ga = 2 R 3 G a + 3 M g l  2 

R = Me, Et, Pr ~ 

The reaction with Et l  and Pr n is carried out at 
atmospheric pressure, a n d  the reaction with Mel is 
performed in an autoclave with stirring and at a tem- 
perature above I00 ~ The  yields ofgalliumtrialkyls are 
in the range from 57 to 65%. 

Experimental  

The commercial magnesium powder of MPF-4 grade con- 
rained the following admixtures (%): Fe, 2" 10-2; Cu, 7 - 10-3; 
Mn, 5 �9 10-~-; Zn, I �9 10-4; Ga, I �9 10-2; Si, 0.I. The purity of 
gallium was 9q.99%. The organic solvents and alkyl iodides 
were purified using standard procedures and distilled under an 
inert gas. The syntheses of galliumtrialkyls were carried out in 
an atmosphere of pure argon. 

TdmethylgtUlum. Gallium (36 g), magnesium (21 g), and 
Mel (227 g) were placed into a rotating 0.5 L autoclave in an 
atmosphere of an inert gas. Steel balls with diameters of  5 to 
I0 mm were placed into the autoclave for better stirring. The 
autoclave was gradually heated to 100 ~ with rotation; 2 h 
later the temperature was increased to 120--160 *C. The 
reaction was conducted for 12 h. When the autoclave was 
chilled, the reaction product was distilled off directly from the 
autoclave. Me3Ga was obtained in a yield of 38.6 g (65%), 
b.p. 56 *C (cf Re['. 8: b.p. 55.7 ~ 

TdethyigalUum. A. Gallium (15 g) and Mg (8 g) in the 
form of fine cuttings or filings were placed in a three-necked 
flask, and a crystal of 12 was added. The mixture was heated 
in vacuo at 150 *C and chilled, and the flask was then filled 
with pure argon. Ethyl iodide (100.7 g) was added at 50-- 
70 *C for 1 h, and the resulting mixture was heated at 90 ~ 
for 4 h. Pure Et3Ga (20.5 g) was distilled off from the reaction 
mixture, yield 61%, b.p. 34 ~ (10 Torr), (cf Ref. 8: b.p. 
142.6 ~ 

B, Gallium (15 g) and Mg (g g) were placed in a three- 
necked flask, a crystal of 12 was added, and the mixture was 
evacuated. Hexane (50 mL) was added to the reaction mix- 
ture, and Etl (100.7 g) was added dropwise while the hexane 
was boiling. When the reaction was completed, the solvent was 
distilled off from the flask, and triethylgallium (21.9 g) was 
isolated by distillation, b.p. 34 *C (10 Ton), yield 65%. 

C~ Cuttings (9.0 g) of a Ga- -M8 alloy (Ga, 35%, Mg, 
65~) were placed in a reaction flask, and a crystal of 12 was 
added. The reaction mixture was heated /n vacuo to ! 50 ~ 
and chilled. Ethyl iodide (69 g) was then gradually added to 
the resulting mixture, and it was heated to 85 ~ Triethyl- 
gallium (4.49 g) was distilled off; b.p. 34 *C (10 Tot'r), 
yield (5796). 

Tri-~l-propylgaltium. Gallium (15 g) and Mg (8 g) were 
placed in a three-necked flask, a crystal of 12 was adde.d, and 
the mixture was evacuated while it  was heated to 150 *C and 
chilled. Propyl iodide (109.3 g) was then added over a lh 
period, and the resulting mixture was heated for 6 h at 80 "C 
and for I h at 90 ~ Prn]Ga (23.3.9 g) was distilled off, b.p. 
34 ~ (I Torr) (cf Ref. 8: b.p. 184 ~ Yield 55%. 
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