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SUMMARY 

293 

WITH 

1-(Triorgauoplumbyl)-1,2,3-benzotriazoles were synthesized in excellent yields 
by the cleavage of an organic group from tetraorgauofead derivatives with l-chloro- 
1,2,3-benzotriazole in benzene at 50-60”. The order of ease of cleavage of organic 
groups by l-chloro-1,2,3-benzotriazole in the case of mixed-tetraorganolead com- 
pounds is discussed. 

INTRODUCTION 

Nitrogen-bonded heterocyclic lead compounds have been known for a number 
of years1*2*3. Willemseus and van der Kerk4 reported a variety of such compounds 
obtained in good yield by the reaction oftriorganolead hydroxides with five-member- 
ed 1,3-diazaheterocycles, e.g. : 

R,Pb 
I 

R,PbOH + 

The observation of a facile and specific cleavage of lead-carbon bonds in 
tetraorganoIead compounds by N-bromosuccinimides has led us to explore reactions 
of other compounds containing nitrogenzbonded “positive” halogen with organolead 
derivatives as a possible source of organolead compounds containing lead-nitrogen 
bonds. Such a study, moreover, might contribute to our knowledge of the reactivity 
of the lead-carbon bond. In the present paper we report the synthesis of l-(triorgano- 
plumbyl)-1,2,3-benzotriazoles by cleavage of an organic group from tetraorganolead 
compounds with l-chloro-1,2,3-benzotriazole. 

l Present address: School of Molecular Sciences, University of Warwick, Coventry, Warwick&&e 
CV47AL, England 
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RESULTS AND DISCUSSION 

l-Chloro-1,2,3-benzotriazole6 is-a “positive-halogen” compound of the same 
general type as N-bromosuccinimide, and thus it was thought worthwhile to study 
cleavage reactions of tetraorganolead compounds using this reagent. It was found 
that l-chloro-1,2,3-benzotriazole readily reacts with tetraorganolead compounds in 
benzene solution at 50-60’ according to: 

R,Pb 

R4Pb + RCt 

The various 1-(triorganoplumbyl)-1,2,3-benzotriazoles obtained in this manner are 
listed in Table 1. 

This type of reaction offers a convenient synthesis of l-(triorganoplumbyl)- 
1,2,3-benzotriazoles in excellent yields. No formation of side products is observed. 
The 1-cbloro-1,2,3-benzotriazole starting material which is readily obtained by the 
reaction of 1,2,3-benzotriazole with sodium hypochlorite in acetic acid6 is a stable 
material readily soluble in benzene. 

No reaction was found to occur between tetramethyllead and l-chloro-1,2,3- 
benzotriazole even in refluxing benzene. Similarly no dephenylation occurred in the 
case of tetraphenyltin, although the phenyl group was cleaved in trimethylphenyltin 
yielding 1-(trimethylstannyl)-1,2,3-benzotriazole in quantitative yield: 

(CH,), SnC,H, + 
+ C,H,Ci 

The relative ease of cleavage of different organic groups attached to the lead 
atom in mixed-tetraorganolead derivatives with 1-chloro-1,2,3-benzotriazole was also 
studied. It was found that I 
(i). In the series (C,H,),PbR where R=CH, ; i-C,H, ; C,H,CH,, the phenyl group 

was cleaved exclusively_ 
(ii). In the compounds of the type (CeHs)sPbR where R=-CH,CI?=CH, ; -GC- 

C(CHs)s, no phenyl group cleavage was observed and the group R was found to 
be exclusively cleaved_ 

(iii). In the cas e of (C,H,),Pb(C,H,CH,-p) both the phenyl and ptolyl groups were 
simultaneously cleaved with approximately the same rate (found by GLC tech- 
nique). 

The results are analogous to those obtained in the cleavage reactions of mixed- 
tetraorganolead compounds with N-bromosuccinimides. 

The reactions of various other types of organolead compounds in particular 
those containing lead-hetero atom bonds with 1-chloro-1,2,3-benzotriazole are being 
investigated_ 

J. Organomeral. Chem., 36 (1972) 
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EXPERIMENTAL 

I-Chloro-1,2,3-benzotriazole, prepared as previously described6, was recrystal- 
lized from l/l methylene chloride/light petroleum 40-60° (yield 77 %; m-p. 1060, lit6 
105-106”). 

As identical procedures were used for the preparation of l-(triorganoplumbyl)- 
1,2,3-benzotriazoles only a few typical examples are described (cf: Table 1). 

Reaction between tetraphenyllead and 1-chloro-1,2,3-benzotriazole 
To a suspension of tetraphenyllead (5.1 g) in b enzene (50 ml) at 500 was added 

a benzene solution (25 ml) of 1-chloro-1,2,3-benzotriazole (1.5 g) over a period of 15 
min. The mixture was stirred at 50-60” for a period of 4 h. The white precipitate was 
filtered, washed with benzene, and dried. The solid obtained was dissolved in warm 
dimethylformamide. Pure l-(triphenylplumbyl)-1,2,3-benzotriazole (4.9 g) was pre- 
cipitated from this solution with 96 oA ethanol, filtered and dried at 500/0.1 mm for 2 h. 

Reaction between trimethylphenyllead and 1-chloro-1,2,3-benzotriazofe 
A solution of l-chloro-1,2,3-benzotriazole (0.8 g) in benzene (25 ml) was added 

to a well-stirred solution of trimethylphenyllead (1.6 g) in benzene (25 ml) at 50-60°. 
The mixture was stirred at this temperature for 4 h. Removal of benzene and recrystal- 
lization of the crude material from boiling acetone containing a small amount of di- 
methylformamide gave purz 1-(trimethylplumbyl)-1,2,3-benzotriazole (1.6 g). 

Reaction between trimethylphenyltin and 1-chloro-1,2,3-benzotriazole 
A benzene solution (25 ml) of trimethylphenyltin (1.5 g) was allowed to react 

with a solution of I-chloro-1,2,3-benzotriazole (1.0 g) in benzene (25 ml) at 60” for 
3 h. Evaporation of benzene and recrystallization of the residue from boiling acetone 
containing a small amount of dimethylformamide gave pure l-(trimethylstaunyl)- 
1,2,3-benzotriazole (1.6 g; 94% yield)_ M-p. 224-226” (lit_ value’: 221.5-2230). 
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