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1-Ni-catalyzed arylboration ofunactivated monosubstituted, 
1,1-disubstituted, and trisubstituted alkenes

2-contain a quaternary carbon.
3- control of stereoselectivity and regioselectivity. 
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His doctoral studies were focused on the development of new chiral catalysts to
promote enantioselective conjugate addition reactions with carbon-based nucleophiles.
He then highlighted the utility of these newly developed methods in the first
enantioselective total synthesis of the complex natural product clavirolide C. Upon
completion of his graduate studies he began a Ruth L. Kirschstein National Institutes of
Health funded postdoctoral fellowship in the laboratories of E. J. Corey at Harvard
University. Here, his research was directed toward several areas in enantioselective
chemical synthesis such as Rh-catalyzed C-C bond formation and mechanistic studies of
an enantioselective oxidation process.
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the first example of an intermolecular
arylboration of various vinylarenes and
methyl crotonate 1 with aryl halides 2
and B2(pin)2
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However, it may be challenging to further expand the scope due to the low�reactivity of 4 toward the oxidative addition of other electrophiles�such as aryl halides. In our scenario, the aryl electrophiles could�be used as viable coupling partners by using Pd catalysts bearing�electron-rich phosphine ligands, �
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Initial Investigations



Nickel-Catalyzed 1,1-Alkylboration of 
Electronically Unbiased Terminal Alkenes

Guoyin Yin, Angew. Chem. Int. Ed. 2019, 58, 8872 –8876 







occupy coordination
sites and prevent the
β-agostic interaction
necessary for β-
hydride elimination
were investigated.







Proposed Catalytic Cycle



1) Long lived radical intermediates are unlikely to be involved in the reaction
pathway, as the reactions are stereospecific and ring opening of cyclopropane
only occurs in minor quantities

2) A pathway in which a bimetallic transmetalation between two different 
Nispecies is unlikely 



Due to the large positive 
ρ-value observed (2.6),
electrophilic capture of 
the alkyl-Ni-intermediate 
occurs
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?



Rule out of catalytic cycle involving Ni(0) and Ni(II)

consistent with the Ni(I)−Ni(III) catalytic cycle

increased concentration of aryl bromide results in more rapid capture of 
the alkyl-[Ni]- complex relative to β-hydride elimination and thus results in
less 1,1-arylboration product formation 
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In particular, it�was observed that the 1,1-arylboration regioisomer (e.g., 81�and 83) could be suppressed with increased quantities of aryl�bromide. In the Ni(0)-Ni(II) catalytic cycle, the relative rates�for the formation of the 1,1- and 1,2-arylboration products�should be independent of aryl bromide concentration (i.e., aryl�bromide is only involved in oxidative addition, which precedes�the divergence point for formation of the 1,1- and 1,2-�arylboration products) �



similar regioselectivity is 
observed, suggesting the
formation of similar alkyl-
[Ni]-intermediates prior to 
capture with an aryl 
bromide, which is fully 
consistent with the Ni(I)−
Ni(III) catalytic cycle. 



The insertion step was also determined to be turnover-limiting, with a barrier of ΔG‡
= 7.4 kcal/mol, which is consistent with a reaction that occurs readily at 4 °C
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Putative catalytic cycles
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