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Avaiiable methods for the preparation of dialkylthallium(III) halides may be 
summarized as follows : 

RLitRX-t-TX -+ R,Tl 2 R,TK+RH (refs. 2,3) (Ia) 

2RMgXtTICIs - R,TlXt2MgX, (refs. 4-6) (I’4 
R,Zn -+ TICI, - R,TICI -I- ZnCI, (refs. 7-9) (Ic) 
2R&l -I- 3T1C13 - 3R1TICl -I- 2AlC1, (ref. 10) (Id) 

Method (la), although apparently straightforward, actually involves the inter- 
mediacy of RTl and the formation of the highly pyrophoric and explosive R3Tl which 
must be carefully hydrolyzed with strong acid. Method (ib) requires the preparation 
and ruse of unstable TlCl, and is complicated by concomitant formation of oxidation 
products of the Grignard reagent by T1C1,. Furthermore, low temperatures and 
extreme care are necessary to keep the reaction under controL Method (lc) has only 
been used for the preparation of diethylthaIlium(II1) chloride, and method (Id) for 
the preparation of diethyl, di-n-propyl and diisobutylthalIium(II1) chlorides. Both 
methods require the use of preformed pyrophoric organometallic intermediates. 

In the course of our studies on the use of tha!iium derivatives in organic 
synthesi&l 1*12, we examined the reaction of Grignard reagents with thallium(I) 
bromide’. Aryt- and set-aIkyI-magnesium bromides gave coupled products, but 
primary aliphatic Grignard reagents gave di-n-alkylthalhum(III) bromides directly*. 

* For Part IIL see ret l- 
- AS far as we are aware, the reaction of ahphatic Grignard reagents with thallium(I) halides has been 
mentioned onIy twice befcre. Menzies and Cope I30 in an attempt to prepare triethyIthalhum(IIf), observed 
the formation in poor yield of diethylthallium(IiI) halides in the reaction of ethylmagnesium halides with 
tha&tm(I) halides Our prese& studies indicate that their poor yields stemmed from the use of insufficient 
thallium(I) halide. Okhlobystin et uI-‘~~ mentioned without any details the reaction of ethylmagnesium 
bromide with thallium(I) bromide in the presence of added ethyl bromide to give ttiethylthallium(III). 
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Yields are only moderate, but this procedure has proven in our hands to be far superior 
to methods (la-ld) for the synthesis of di-n-alkylthallium(III) bromides because of 
manipulative simplicity and the purity of products obtained_ Representative results 
are summarized in Table 1. 

TABLE I 

ANALYTICAL DATA FOR THE sn-rm.sIs OF or-n-~LKYL~~Lrlu~,r(III) n~o~ntxs 

R2-flBr 

(CHJ2TIBr 21 

(C2HS)2TlBr 40 

(C3H,)2TIBr 55 
(CIHs),TIBr 56 

(WI, r),TlBr 
(C,H ,a)zTlBr 

47 
4s 

(C,H,&TlBr 
(CsH r,)xTlBr 
(C,H,,),TlBr 
(CIr,H&TIBr 

47 
32 
46 
33 

Yield, T;; m-p. (“C) Formula 

295 (dec) (lit-‘, 
explodes at 275) 
> 280 (lit.’ 270) 
188 (dec.) 
212 (dec.) (litS6, 
explodes at 140-230) 
748 (dec.) 
206 (dec.) (lit.rs, 105 
dec, explodes at 216) 
710-212 (dec.) 
205 (dec.) 
193-194 (dec.) 
194-195 (dec.) 

- 
CIH,BrTl 

C*H ,eBrTl 
C6H ,,BrTl 
C,H,aBrTl 

14.03 2.94 13.90 7.87 
19.45 3.51 19.20 2.40 

14.11 4.55 23.89 4.35 

28.10 5.19 27.90 529 
31.70 5.75 31.43 5.77 

C,,H,aBrTI 34.83 6.17 34.87 6.31 
C,,H,zBrTl 37.63 6.71 37.39 7.11 
C,,H,,BrTl 40.14 7.11 39.70 6.90 
C,,H,,BrTl 4240 7.47 47.10 7.40 

Analysis 

C&d. Found 

c H C H 

la 

” We have not been able to obtain satisfactory microanalytical data for this compound. perhaps as a result 
of its thermal instability. 

We assume that the initial reaction in these conversions is the formation of an 
alkylthallium(I). Its subsequent fate is not certain, but we suggest the transient 
intermediacy of an alkylthallium(III) dibromide which spontaneously dispropor- 
tionates to give the observed dialkylthallium(III) bromide*. 

EXPERIMENTAL 

A mixture of 0.135 mole of thallium(I) bromide* and 0.0675 mole of an n- 
alkylmagnesium bromide in 40 ml of tetrahydrofuran-benzene (l/l) was stirred and 
refuxed under nitrogen for 5 h, cooled, acidified with dilute hydrochloric acid and 
filtered_ The collected solids were extracted with hot pyridine, filtered to remove 
metallic thallium, and the filtrate chilled. The colorless, crystalline di-n-alkylthallium- 
(III) bromides so obtained were all recrystallized from pyridine. Details are given in 
Table I. 

* The preparation and actual isolation of simple alkylthalhum(II1) dihalides by the reaction of thallium- 
(III) tribromide with dialkylthallium(II1) halides has been claimed IJ*- This claim was later shown to be 
specious - lab Although the~alkylthallium(lII) dihalides were indeed formed in situ, they were shown to 
undergo spontaneous disproportionation to dialkylthalIium(II1) halides, the species actually isoIated. 
* Optimum yields were obtained with a molar ratio of thallium(i) bromide/Grignard reagent of Z/l. 
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