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Summary. Addition of (pseudo) halogens across the triple bond of 1,4-dichlorobut-2-yne, 

followed by a 1,4-elimination, provides a very simple preparation of ten novel butadienes. 

In recent years there has been a great deal of interest in asymmetrically substituted buta- 

dienes, both for theoretical reasons and for their synthetic utility. 
2-5 

In this communication 

we report the preparation of ten such dienes in two steps from 1,4-dichlorobut-2-yne. This 

alkyne is an excellent precursor for butadienes since it already contains the requisite skeleton, 

two 1~ bonds and two substituents. Either two SN2' reactions6 or, as in the present report,a 

2,3-addition followed by a 1,4-elimination7 should convert it to a di- or trisubstituted buta- 

diene. 

Phenylsulfenyl chloride and bromide, and phenylselenyl chloride and bromide all added to 

1,4-dichlorobutyne to form the trihalobutenes l(a-d) in 80-100% yield (see Table). Since both 

of the electrophilic bromides were generated in situ8 -- the solvent used was CH2C12, although 

CH3CN was found to be markedly superior for the chloride additions. Bromine added quantita- 

tively to the alkyne to give tetrahalide (le) but iodine added rather slowly (and reversibly) 

to form (If) only in refluxing 1,2-dichloroethane. 

When the trihalides l(a-d) underwent reductive elimination, with Al/Hg' in buffered meth- 

anol, dienes 2(a-d) were formed in 33-76% yields (see Table). All four dienes are very suscep- 

tible to polymerization, especially (2a and b), and the neat materials became glasses within 

15 minutes; however, they could be characterized by nmr spectroscopy 
10 

and by subsequent Diels- 

Alder reactions. 
11 

All six adducts l(a-f) smoothly dehydrohalogenated, on treatment with 1,8-diazabicyclo- 

[5.4.O]undec-7-ene in benzene at ZO", to form only the 1,2,3_trisubstituted dienes 3(a-f) in 

57-91% yield (see Table). The 1-chloro- derivatives (3a-d) were rather more stable than the 

corresponding 2,3_disubstituted dienes (2a-d) and the two trihalodienes (3e and f) were espe- 

cially stable. The dienes 3(a-f) were also characterized by their nmr spectra 
10 

(the 1H proton 

in all cases appearing as a singlet in the 7.1-7.36 range) and their Diels-Alder reactions, 

which also demonstrated the regioisomerism and stereoisomerism shown in Table 1, 
11 
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Table 1. Dichlorobutyne Adducts and Dienes derived from them. 

*Yields are based on overall yields of cycloadducts from (la) and (lb). 
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PhSBr; Thiophenol and N-bromosuccinimide in CH2C12. PhSeBr; Diphenyldiselenide and molecular 

bromine in CH2C12. 
A sample experimental is included in the following paper. 
For example; Diene 2a, 7.15-7.3 (5H, m), 6.20 (lH, s), 6.0 (lH, d, J=2Hz), 5.64 (lH, d, J=2Hz), 

5.50 (lH, s). Diene2c, 7.22-7.47 (5H, m), 6.36, 5.95, 5.68, 5.51 (all lH, all slightly 

broadened singlets). Diene 3a, 7.22 (5H, s), 7.10, 6.12, 5.65 (all lH, s), 13C 136.85, 

133.79, 133.0, 130.05, 129.48, 127.47, 125.01, 121.89. Diene 3b, 7.28 (5H, s), 7.22, 6.12, 

5.68 (all lH, s). Diene 3e, 7.29 (lH, s), 6.40 (lH, d, J=2.5Hz), 5.85 (lH, d, J=2.5Hz). 

See following paper. 
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