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The rearrangement of trlalkylalkynylborate salts (I) has been induced by 

a variety of electrophlles, and the stereochemlcal outcome 1s a complex function 

of several factors, lncludlng the nature of the electrophlle, the type of organo- 

borane, and the solvent. 1-5 However, dzrect protonatlon of I invarIably produces 

a mixture of C~S- and trans-vmylboranes (II and III), which leads ultimately to 

cis-trans olefin mixtures (E = H).lr6" -- 
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We have investigated the reactlons of I with several electrophlles (RnMX) 

of Groups III, IV, and VI with a view of forming speclflcally-substituted vinyl 

Intermediates (II or III, E = MRn), and determining if the boron-carbon and 

"metal"-carbon bond can be explolted separately. 

Reactlon of 1-llthiohexyne (from 5 mm01 1-hexyne and 5 mmol. q-C4HgLi 

(hlfa, hexane 

borate I (R = 

) ln 7 ml THF with 5 mm01 Et3B (Alfa) at 0" for 1 hour produced 

Et, R' = n_-C4H9). Then tributyltin chloride (5 mmol, Alfa) was 



806 
No. 11 

added at room temperature, and the mixture starred for 1 hour. The preclpltate 

of LiCl was filtered, and solvent removed rn vacua. -- Mass spectral analysis of 

the remanning pale amber resrdue rndrcated a parent ion, m/e 470 ( % , 128Sn). 

Oxidation (3N NaOAc, 30% H202) of the original crude mixture produced 3-octanone 

(88%), and hydrolysis (formic acid) produced a single olefin shown (vpc, 1 ~__ H nmr) 

to be cis-3-octene (82%). Other hydrolytic media - rncludrnq HOAc, EtC02H, 

pivalic acid, H20, aq. NH4C1, HCl, CH30H and thiophenol - proved less efficrent 

and produced varying amounts (up to 15%) of 3-ethyl-3-octene, the product of 

"double migration". 8,9 

Thus, the reaction of borates I with Bu3SnCl specifically produces the 

Isomer rn which the mrgrating group and entering electrophlle are trans (II, 

E = SnBu3). Yields of other olefins (5 mm01 scale, HC02H hydrolysis) are shown 

in the Table. 
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Table 

R'CXH 

hexyne 

hexyne 

heptyne 

phenylacetylene 

hexyne 

hexyne 

Olefin'a) 

cls-3-octene 82 

CLS-S-decene 79 - 

cis-3-nonene 77(71) 

cis-l-phenyl-1-butene 73 

cis-5-dodecene 89(70) 

(451 

(al satisfactory ir, pmr, mass spectra and/or vpc comparison wrth known olefins. 

(b) yzelds in parentheses are isolated, pure material. 

Presumably the bulk of the tributyl trn moiety restrrcts the olefrn syn- 

thesis to the use of less branched borates. For example, no olefin was observed 

w&h dislamylheptylhexynyl borate, disiamyl-l-hexenylhexynyl borate, (tris)-2- 

methylpentylhexynyl borate, trrcyclohexylhexynyl borate or trrethyl-t-butylethynyl 

borate. Dicyclohexylheptylhexynyl borate gave a mixture of two olefrns (50%), 
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l_cyclohexyl-l-hexene and 5-trldecene, In a 1 3 rat10 respectively. 

The lntermedlate mlxed vinylorganometalllc also serves as a precursor to 

trl-substituted oleflns. Reaction of II (R = Et, R' = c-C4H9, E = SnBu3) wzth 

thlomethoxymethyllIthlum-TMEDAl' (2 equrv dlmethyl sulfide, 1 equlv y-C4HgL1. 

TMEDA), produced Z-3-methyl-3-octene (52%). 
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In contrast to Bu3SnC1, electrophrles such as Et2AlCl and C6H5SCl react 

with salts I (R = Et, R' = n-C H ) In a non-stereospeclflc fashion, producing 
- 49 

intermediates (presumably 11 and III, E = AlEt and SC H 
6 5' 

respectively) which 

form cls-trans mixtures on hydrolysis. -- 

Interestingly, xeactlon of I with C6H5SeCl followed by acid hydrolysis 

gives rise exclusively to vlnylselenlde IV. The utility of these reagents w~_ll 

be reported separately. 
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