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Abstract

Currently, the renewable energy is spreading as an environmental measure on a global scale.
Among them, jet fuel is quite difficult to replace with other energy due to issues such as safety
and quality standards. In this research project, we aim to develop a precise synthesis process that
makes possible the production of vinylidene dimers that can be potential precursors of
alternative jet fuel, utilizing the precise oligomerization reaction of 1-hexene found by our
group. Specifically, we designed and synthesized novel zirconium complexes which possess
[0SSO]-type ancillary ligands with ortho-aryl substituents such as carbazolyl (Chz) or
3,5-di-tert-butylphenyl (Dtbp) groups. We also investigated the oligomerization of 1-hexene

using these zirconium complexes.
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Run Cat. Al/Zr Conversion TOF Vinylidene
[%0] [h?] Selectivity ° Dimer Trimer Others
[%0]
1 2a 100 6.3 1,130 98 39 34 27
2 2a 150 7.6 1,350 98 62 21 17
2a 200 8.6 1,540 98 56 25 18
4 2a 250 9.5 1,690 98 55 25 20
5 2b 100 31 5,500 >99 48 24 28
6 2b 150 36 6,540 >99 43 26 31
7 2b 200 30 5,400 >99 32 26 42
8 2b 250 31 5,600 >99 34 25 41
9 2b 300 26 4,650 >99 37 29 34

aConditions: 2 (0.002 mmol), 1-hexene (3.0 g, 35.6 mmol), reaction time:
1 h, temperature: 25 °C; P Estimated by *'H NMR spectroscopy in CDCI 3 ;
CEstimated by '*C NMR spectroscopy in CDCI 3.
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