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Preparation of Polycyclic Hydrocarbon Compounds by
Dimerization Reaction of Norbornadiene

Byung-Hun Jeong - Jeong-Sik Han

ABSTRACT

Present study examines the experimental results of polycyclic hydrocarbons compound
prepared by norbornadiene dimerization reaction. Pentacyclic exo-t-exo, hexacyclic exo-endo,
hexacyclic endo-endo isomers of NBD dimer were synthesized by selective dimerization of NBD
monomer. Dimerization catalysts, reaction procedure and product analysis method were
developed respectively. Through this experiment, mild reaction conditions, relatively high NBD
dimer yields were obtained and this reaction technologies will be usefully applied to high
energy density liquid fuel development. | |
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Fig. 1. NBD synthesis reaction
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Fig. 2. Possible isomers of NBD dimer
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Table 1. Catalysts, solvents, and reaction conditions
of NBD dimerization reaction

Type |Pxtx dimer|Hxn dimer Hnn dimer
Reactant | NBD(200) | NBD(500) | NBD(500)
NiBr(1) |Rh(AA)3(1) | Fe(AA)3(1)
Zn(7.5) | DEAC(40) | DEAC(20)
Catalyst
AlCl3(1) TPP(8)
AlCl;(5)
Solvent THF Toluene Toluene
Rx Temp. 50°C 85°C 85°C
Rx Time 72 hr 1 hr 1 hr
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Fig. 3. '"H-NMR result of Pxtx dimer
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Fig. 4. GC result of Pxtx dimerization
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Fig. 5. '"H-NMR result of Hxn dimer
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Peak # RT(min) Yield(%) | Remark
1 3.033 1.1 NBD
2 13.840 743 Hxn
3 14051 13.7 Hnn
4 20671 10.9 trimer

Fig. 6. GC result of Hxn dimerization
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1 14.964 14 Dimer

2 15.198 1.7 Dimer

3 15.606 7.7 Pxtx

4 15.776 3.8 Dimer 92.4

5 16.039 2.3 Hxn

6 16.420 82.4 Hnn

7 16.501 0.7 Dimer

Fig. 8. GC result of Hnn dimetrization
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Table 2. Physical properties of NBD dimers

Type Pxtx Hxn Hnn
(S@Pz-oogé )| 10 1.076 1.081
mp(°C) 61 19.7 2.7
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