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In a previous paper we reported on the relative rates, stereochemistry and mechanism of 

dehalogenatlon of vlclnal dibromldes by tn-l-butyltln hydride.' Only minor amounts of simple 

reduction occurred, the dlbromldes were more reactive than simple monobromides, and e- 

elimlnatlon danlnated in scme cases. furthermore the degree of stereoselectivity was found to 

depend upon the concentration of trl-E-butyltln hydride, indicating that it can play a role ln 

the product-determining step. Vlclnal dlchlondes or chlorobromldes underwent simple reduction 

as the maJor course of reaction. We report here preliminary results of a similar study using 

hexabutydltln as the debraninatlng agent. Organodltlns have been previously shown to react with 

organic halides. The reactlons may occur thermally at rather high temperatures,2 or mav be 

catalyzed by peroxides, 2a copper metal,3 or by lrradiatlon. 4 

We have observed that dehalogenatlon of vlcinal dlhalldes, which has been reported to occur 

thermally in the case of stllbene dihalides, 
2c 

can be initiated by azoblsisobutyronltnle, by 

benzoyl peroxide, and photochemlcally. We chose the latter form of lnltlation for this lmtlal 

study on the mechanism because the reactlons could be conducted at ambient temperature, and the 

products were free of substances formed from lmtlator fragments. Simple dlhalides such as 

2,3-dibromo-(or chloro)-propanol and 1,2,3-tnchloropropane underwent facile reaction when 

lrradlated in Pyrex with a medlun pressure mercury vapor lamp with an equlmolar amount of hexa- 

n-butyltin (HBDT) (neat) as indicated by formation of yields of organotln halide ranging from 

68x t0 88%. No volatile three-carbon compounds could be observed by glpc This suggests that 

the reactlon products polymerized under the reaction condltlons. On the other hand, when a 

mlXtum of dlastereomers of 2,3-dlchlorobutane was photolyzed under similar conditions 88% of 

the ditin appeared as tn-c-butyltln chloride, 40% of 2-butenes with a trans/cls ratio of 2/l. - 

In contrast with the reaction of this chloride with tn-n-butyltln hydride,' no E-chlorobutane 
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was detected This result suggests the possibility of protecting double bonds ln synthetic pro- 

cedures by chlorination, followed by dechlonnatlon by this reaction 

n-Butane and 1-butene were found as products in all experiments Their formation ln these 

photochemically initiated reactions and of benzene when hexaphenyldltln (H@DT) IS used appears 

to be general, and probably results, as suggested by Wllputte-Stelnert and Naslelskl,5 by frag- 

mentation of the "hot" triorganotln radicals before reaction with halide into the organic radical 

and dl-n-butyltln or dlphenyltln. Dl-c-butyltln was found ln the non-volatile portions of our 

product mixtures. 

Upon reaction of equlmolar amounts of HBDT and meso-2.3-dibromobutane 39% of 2-butenes with 

a trans/cls ration of 2.90 was detected. -- No 2-brcmobutane was detected. The dl-dlbromlde - 

yielded 36% of the same mixture with a trans/cls ratlo of 1.12. - Thus, some stereoselectivity IS 

shown in the reaction. Preliminary results of a more extensive study made with the dlastereo- 

merlc 2,3-dlbromo-4-methylpentanes are shown in the table It 1s evident that the reaction 

shows stereoselectlvlty which increases with the initial concentration of HBDT, with the trans/ 

cls ratio ln the product ranging from 0.85 fran the threo-dlbromlde at the lowest HBDT/dlbromlde - 

concentration ratlo to 7.50 from the erythro-dlbromlde with the highest HBDT/dlbromlde ratio 

used. These results indicate a procllvlty toward anti-ellmlnatlon with increased ditln concen- 

tration, and suggest partlclpatlon bv the dltln ln the product-determinlng step of the elimina- 

tion.6 Monooleflns have been shown to undergo lsanenzatlon during the course of debrcmlnatlon 

of vlcinal dlbromldes' and during the course of addition of organotln hydrides to olefins I Con- 

sequently the degrees of stereoselectivity shown in the present work can be taken to be minimun 

values in view of the apparent free radical nature of the mechanism Involved. This is shown to 

be the case for 3-methyl-2-butene. In a typical experiment the cls lsaner was irradiated in the - 

presence of tn-E-butyltln hydride under the condltlons of the debromlnatlon experiments and was 

lsomenzed to a mixture contalmng 30% of the trans isomer. 

Discussion of mechanism of the dltln induced dehalogenatlon 1s best deferred pending the 

outcome of additional work. One posslblllty 1s a chain mechanism analogous to the proposed by 

Hokomi and Sakural for the dehalogenatlon of ethylene dlbromlde by dlsllanes and digermanes.7 
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Table 1 

Debromlnatlon of 2,3-dibromo-4-mthylpentanes with Hexa-E-butyldltlna 

ditin % consumption % yield olefln 

isomer dibromide ditin dibromide trans cis - 

threo 1.00 65.7 100 38.7 45.4 

1.90 48.4 100 27.1 62.4 

3.73 37.5 100 25.9 72.6 

0.91 86.8 81.0 78.3 16 1 

1.56 60 4 91.8 79.8 13.7 

3 21 49 2 100 83.7 85.1 

4.89 38 9 100 85.1 11.3 

aInduced by irradiation through Pyrex with medium pressure mercury vapor lamp. 
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