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Nickel complexes having a sterically demanding N,N- or N,N,N-type ligand are

demonstrated to catalyse the cycloaddition oligomerisation of 1,6-heptadiynes to produce
medium-size cyclic polyenes selectively with narrow molecular dispersity and minimum side reactions.
The resulting cyclic polyenes exhibit non-conjugated behaviour on NMR and UV-Vis. absorption
analyses. Meanwhile, regio-isomerised cyclic polyenes including trans-disubstituted alkenes, which
are generated via thermal isomerisation of the cyclic polyenes at 200 ° C, exhibit conjugated
behaviour. The present oligomerisation reaction has wide functional group compatibility, enabling
the production of medium-size cyclic polyenes bearing various functional groups. A plausible
reaction mechanism that accounts for the narrow polydispersity is proposed.
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catalyst
= NiCl, + Ligand (0.1~5 mol%)
Ts—N 2 » polymer + COT (1)
n — Zn powder (5 mol%) 2a 4a
— THF

Table 1. Polymerisation of 1a with nickel catalysts.2

Entry Ni catalyst °C/h COT 4a Benzene(s) Polymer(s) 2a [Mw, PDI]®
(mol%)
1 (D'p'”(]f))N'C'z 60/48 n.d.c 45% [Mw 3.0 x 108, PDI 1.23]
2 Complex A (1) 60/48 16% <3% 78% [Mv 2.5 x 103, PDI 1.22]
3 As aboved 18% trace 70% [Mw 2.3 x 103, PDI 1.23]
4 As aboved 22% trace 72% [Mw 2.4 x 103, PDI 1.23]
5 Complex A (5) 60/48 n.d.ce 35% [Mw 2.3 x 108, PDI 1.16]
6 Complex B (1) 60/48 22% 9% 52% [Mw 2.0 x 108, PDI 1.19]
7 Complex C (1) 60/65 27% 12% 56% [Mw 1.9 x 108, PDI 1.17]
8 Complex D (1) 60/48 17% 10% 69% [My 2.0 x 103, PDI 1.19]
9 (phen)NiCl2 (1) 60/48 29%" 55% [Mw 2.1 x 103, PDI 1.31]
10 Complex A (1)¢ 60/96 n.d.c 41% [Mw 1.8 x 108, PDI 1.23]
11 Complex A 60/48 n.d.c 35% [M 2.3 x 108, PDI 1.16]

(0.1)h

alUnless otherwise indicated, 1a (1.0 mmol), catalyst (0.01 mmol, 1 mol%), Zn powder (5 mol%) and THF (10
mL)wereused.bDeterminedvia GPC analysis (polystyrene standard).cNot determined. “Repeatedto examine
reproducibility.¢AlargeamountofCOT4awasproduced./Combinedyieldof4andbenzenederivatives.9Instead
of Zn powder, EtMgBr (8 mol%) was used as a reducing agent. 1a (5.0 mmol), catalyst (complex A: 3.0 mg,
0.005mmol, 0.1 mol%), Zn powder (0.5 mol%) and THF (5 mL) were used. After 48 h, 40% of 1awas recovered.
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