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Production of aromatic compounds from fish residues: 

A pathway for synthesis of halobenzene via olefin metathesis of fish oils 
Kenji Oshima1,* 

 
Six-membered ring compound 1,4-cyclohexadiene (1,4-CHD) was synthesized from fish oil containing EPA and DHA. 

The 1,4-CHD was then converted to bromobenzene by bromination followed by dehydrobromination. The use of a phase 
transfer catalyst was effective in the dehydrobromination, and no heating was required in all processes. Fish oil is a potential 
natural resource, and this study is aimed for a way to biomass shifts in the organic chemical industry 
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8.0 g 50 mL 2
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100 ppm 1.0 
mL 2 mol/L-NaOCH3 0.2 mL
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(7) 

GCMS 7890A/5975C
HP-5MS L:30 m 

ID:0.250 mm
 
119 mL 118 mL

0.412 g  

300 Grubbs 12.9 mg
DHA 18.8 mg

wt 40 2 
1,4-CHD

GCMS EPA 26.0 mg
44.3 mg   

3.0 g 
50mL 2

40mL 

3 0.5%- 35 mL

60 g

0.305 g
20.3 mg Grubbs

12.9 mg
40 2 

1.52 mg
1,4-CHD
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1,4-CHD 126 mg 1.57 mmol
1 mL 562 mg 3.51 
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mmol 1 mL 1
1 2 w%

20 mL
1 2

1,2,4,5- 0.44 g 1.10 
mmol 70 % GC-MS(EI) m/z = 399.7 
(M+) 

1,2,4,5-
119 mg 0.498 mmol 13 

mg TOMAC
20 mg 7.97 mol/L NaOH 1 mL

CPME 2 mL

GC-MS 240
65 %

GC-MS(EI) m/z = 155.9, 157.9 (M+)  
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 /  / % 

 17 124 

EPA 67 126 

DHA 62 102 

 2.7 36 

 

ROOC
ROOC

RCCO

RCCO

 

 
 DHA  

― 65 ―
13 2021



 Research Reports of  NIT (KOSEN), Kumamoto College. Vol. 13 (2021) 

 

1,2,4,5-
70 %

 
1,2,4,5-

.

TOMAC
65%

190
6  

 

 
EPA

DHA
1,4-CHD

1,4-CHD

1,4-CHD

1,4-CHD
 

 
 

3 10 11  

3 12 24  

 
(1) , 40, 931-941 (1991). 
(2) D. Ryan Georgianna and Stephen P. Mayfield: “Exploiting 

diversity and synthetic biology for the production of algal 
biofuels”, Nature 488, 329–335 (2012). 

(3) Seunghye Park, Thu Ha Nguyen, and EonSeon Jin: 
“Improving lipid production by strain development in 
microalgae: strategies, challenges and perspectives”, 
Bioresour. Technol. 292, 121953 (2019). 

(4) 15911 p.699, 749, 792, 937, 986, 
 (2011). 

(5) Takeshi Nishiguchi, Shin-ichi Goto, Katsuhisa Sugisaki, 
and Kazuo Fukuzumi: “Formation of 1,4-cyclohexadiene in 
olefin metathesis of fatty Oils”, Oil Chemistry, 29, 15-19 
(1980). 

(6) 

 (2011). 
(7) 

26(5) 500-506 (1985). 
(8) 

, 21, 39-36 (1996). 
(9) , 29, 469-

488 (1980). 

BrBr

Br

Br

Br
1,4-CHD

2Br2 -3HBr

 
  

― 66 ―
 Research Reports of  NIT KOSEN , Kumamoto College. Vol.13 2021


