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Organoboron derivatives can conceivably undergo two different types of 

reactions with a radical reagent: 1) Attack at boron with the displacement 

of another radical group; or 2) Abstraction of an a-hydrogen atom forming a 

stabilized a-boryl radical. The former type of reactivity has been demonstrat- 

ed in the autoxidation of alkylboranes2 and in the SH2 displacement of an alkyl 

radical from a trialkylborane with g-butoxy radical.3 The latter type of 
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reactivity has been observed with the boronate ester 1; 4 however, the relative 

influence of the phenyl group versus the boron containing functional group 

could not be assessed. 
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We have investigated the effect of alkyl group structure and substitu- 

tion on boron in such radical reactions. Di-n-butyl and ethylene l-hexane- 

boronate, prepared by the reaction of g-hexylmagnesium bromide with trimethyl 

borate at -713~ followed by ester exchange with the appropiate alcohol as 

described previously,4 do not react with bromine in refluxing carbon tetra- 
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chloride under ultraviolet irradiation. (In most of the radical bromination 

reactions involving organoboron derivatives normal laboratory light is 

sufficient to induce radical bromination). However, ethylene 2-hexaneboronate 

(3) readily undergoes radical bromination to produce 4 in quantitative yield 

(bp, 50Q/0.05 mm; Anal. Calcd. for C,H,,BBrO,: C, 41.50; I-I, 6.91; B, 2.91; 

Br 31.6. Found: C, 41.5; H, 6.91; B, 2.88; Br, 31.6. nmr: 6 1.72 singlet 

(CH,)). 
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hv, A 
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The effect of alkyl substitution on boron on the reactivity of organo- 

boron derivatives in radical bromination was investigated with fi-butyl 

methane-n-hexaneborinate (2) (prepared from 2 (R = c-C,H,) by treatment with 

nethyl magnesium bromide at -78O: bp 53-54='/10 mm; lH nmr, 6 0.31 singlet 

(-B-CII,); =B nmr, -53 ppm relative to capillary BF,-(C,H,),O; Anal. Calcd. 

for C,,H,,BO: c, 71.74; H, 13.68; I), 5.89. Found: C, 71.85; H, 13.69; 

B, 5.79). Surprisingly, the reaction of 5 led to the rapid consumption 

of two molar equivalents of bromine producing a product which on basic 

hydrogen peroxide oxidation gave 2-heptanone (70% yield) in addition to 

several other minor products. 
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The formation of the 2-heptanone is believed to occur as outlined below 

in the two possible reaction pathways. Attempts to distinguish between the 

two possible alternatives have not been successful. Alkyl group migrations 

from trigonal boron to carbon with displacement of halogen have not been 

previously observed: however, tbe migration of hydrogen from boron to carbon 
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with the displacement of .halogen bas been observed in the hydroboration of 
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vinyl halides.5 Trialkylboranes react similarly with branine under radical 

conditions wo give intermediates which react with the hydrogen bromide 

formed in the reactions to produce alkyl bromides and dialkylboron bromides.6 

HBr 
(RCH2) 3B + Br, - (RCH,)zBCHR - 

Br 

RCH2Br + (RCH2),BBr 

The treatment of compounds 2, 2, and S_ with Fenton's reagent (producing 

HO- and HOO-) does not lead to the abnormal oxidation reactions as observed 

with the phenylethaneboronates and bisboronates;' producing instead only the 

normal oxidation products l- and 2-hexanol in excellent yield. 

The present results indicate that the radical reactivity of organoboron 

derivatives is a sensitive function of the structure of the organic functional 

group(s) bonded to the boron atom, the nature of the substituents bonded to 

the boron atom, and the nature of the attacking radical species. Tbe 

preferred attack by an oxygen radical at boron is undoubtedly controlled by 
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the thermodynamics involved in the radical reactions; the formation of a 

B-O bond being much more exothermic than formation of a O-H bond. The 

preferred attack by bromine atom at the hydrogen atoms is a reflection of 

the low energy content of the B-Br bond.9 
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