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Scheme 1.2 [Ni(0)]-catalyzed tandem carbostannylation of allenes. 

A [Ni(0)] -catalyzed three-component assembly of allenes with ArI and arylzirconium species 5 was 
documented by Cheng (2003).10 The methodology offered a mild and convenient method for 
synthesis of 1,4-dienes 6 in good yields with valuable regio- (terminal) and E- stereoselectivity. The 
usage of in situ- generated [Ni(0)] catalyst ([NiCl2(PPh3)2/Zn, 5 mol%/2.75 eq.) guaranteed 
functional group tolerance to all the reaction partners, with some limitations regarding ortho-
functionalization. Stereochemically defined allyl-vinyl-Ni(II) intermediates F are assumed as active 
species in the catalytic cycle upon transmetalation with the organo-zirconium reagent. It is 
noteworthy to mention that under similar conditions, both [Pd(0)] and [Pd(II)]-catalyzed afforded 
the two-component coupling product (i.e. aryl iodide and organozirconium reagents), exclusively 
(Scheme 1.3). 

 
Scheme 1.3 [Ni]-catalyzed three-component manipulation of allenes 

In 2002, Montgomery and co-workers utilized the [Ni(0)]-catalyzed intramolecular coupling of 
allenes and aldehydes in the total synthesis of (+)-Testudinariol A (Scheme 1.4a).11a Under standard 
conditions (Me2Zn, Ti(O-i-Pr)4 and [Ni(COD)2] 10 mol%), allene 7 could afford 8 in 62% yield and > 
97:3 diasteroselectivity. This process was proposed to form oxidized metallacycle G through 
coordination of [Ni(0)] with aldehyde and adjacent allene. The subsequent dimethylzinc 
transmetallation to Ni, followed by reductive elimination resulted in the formation of 8, a suitable 
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on the manipulation of unsaturated hydrocarbons. In this summary, we summarized the most recent 
efforts in this field encompassing the transformation of allenes and derivatives. The chemical 
diversity commonly guaranteed by the use of 1,2-dienes in organic synthesis is substantially 
amplified by the combination with [Ni]-catalysis, resulting into applications such as: total synthesis 
of bioactive compounds, the development of unprecedented and environmentally convenient 
methodologies and the realization of functional materials for organic electronic applications. 
The field is extremely flourishing, and more is expected to come in the near future. 
Our work emphasizes on development of the nickel(II) chemistry, especially on Ni(II) catalyzed 
coupling of electron-perturbed allenes and boronic acid. In addition to that, we exerted effort on 
application of Ni(II) on photochemistry, although at last it turned out to be not necessary. At last, 
we also made a little progress on photocatalyzed Wacker oxidation due to our huge interest in 
photochemistry. 
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