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1)

2-4)

5-8)

9-13)1970

12 (Fig. 1)

8 11

3 5 7

14)

 

Fig. 1  



(Fig. 2) dictyoprolenol, 

neodictyoprolenol, dictyoprolene, neodictyoprolene  15)

dimethyl sulfide Polysiphonia fastigiata and P. nigrescens 16)

Enteromorpha intestinalis
Ulva pertusa Monostroma nitidum

Enteromorpha prolifera (8Z,11Z)-8,11-

heptadecadienal, (8Z,11Z,14Z)-8,11,14-heptadecatrienal, (7Z,10Z,13Z)-7,10,13-

hexadecatrienal
17-21) Laurencia okamurae debromolaurinterol22,23)

24)

25)

Undaria spp Laminaria spp

Ulva spp Enteromorpha spp
26,27)

14)

Fig. 2   

 



(Simultaneous distillation extraction, SDE)
28,29) GC-MS

 

(SDE) GC-MS

 

 

  



2  
 

2-1  

(Undaria pinnatifida), 

(Undaria undarioides) (Undaria peterseniana) 3

(U. pinnatifida)

95% 100%
30)

Cubenol 9
31)

(simultaneous distillation extraction, SDE)

 

 

2-2  

2-2.1  

(2013 2, 3 )

-20

-

THF /

dichloromethane GC GC-14B

TLC (0.25mm E. Merck silica gel 

plates (60 F254)) GC (Shimadzu GC-14B) IR

Nicolet FT-IR 1H- 13C-NMR

Bruker AVANCE 400  

 

  



2-2.2  

(10 g) (50 g) (200 ml)

dichloromethane-pentane 1 : 2 150 ml SDE 2

anhydrous Na2SO4

(30 700-293 Torr) 0.076%

0.013% (100 )

-20  

 

2-2.3 GC-MS  

GC-MS (Shimadzu QP5050A) 1

DB-WAX ( 0.25 mm i.d.×60 m )

40 5 2 /min 230 50

220 He 1.6 ml/min

10:1 70eV

(RI)

RI NIST

RI n-alkanes (C7-C27)  

 

2-2.4  

SDE (ca. 30 mg)

(10 mg) GC-MS NMR

 
1H NMR (400 MHz, CDCl3 J = 7.5 Hz, 3H), 1.50-1.43 (m, 2H), 2.11-

2.04 (m, 6H), 2.86-2.80 (m, 8H), 4.95 (d, J = 10.2 Hz, 1H), 5.01 (d, J = 17.1 Hz, 1H), 

5.42-5.33 (m, 10H), 5.81(ddt, J = 10.2, 17.1, 6.7 Hz, 1H) ; 13C NMR (100 MHz, 

CDCl3 C2), 26.67, 28.85, 33.31, 114.50, 

127.03, 127.90, 127.97 (2C), 128.17, 128.21, 128.47, 128.56, 129.97, 132.04, 138.75; 

GC-MS m/z: 284(M+, 0.09), 159(6), 133(15), 119(26), 105(29), 91(69), 79(100), 

67(57), 41(59) 

  



2-2.5  

(5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-icosapentaenal 

  1.0M DIBAL in THF (8.5 ml, 8.5 mmol)  (5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-

icosapentaenoic acid (1.17 g, 3.87 mmol) in THF (15 ml) -78 9

, 8.64 mmol)

0 potassium sodium L-(+)-tartrate tetrahydrate solution 

(10 ml) 30 Et2O

anhydrous Na2SO4.

386.0mg (5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-icosapentaenal

99.9% 38.4  
1H-NMR (400 MHz, CDCl3) ppm  0.96 (t, J = 7.5 Hz, 3H), 1.71 (quin, J = 7.4 

Hz, 2H) , 2.12-2.04 (m, 4H), 2.45 (td, J = 7.4 Hz, 1.7 Hz, 2H), 2.86-2.79 (m, 8H), 5.43-

5.32 (m, 10H), 9.77 (t, J = 1.7 Hz, 1H). 13C-NMR (100 MHz, CDCl3) ppm  14.26, 

20.56, 21.95, 25.54, 25.63 (3C), 26.49, 43.28, 127.01, 127.87, 128.06, 128.11, 128.21, 

128.29, 128.58, 128.82, 129.07, 132.05, 202.39. IR (film) cm-1  = 3013.1, 2960.0, 

2929.1, 2871.5, 2849.4, 2721.1, 1725.4, 1654.6, 1455.4, 1389.0, 1269.6, 1123.5, 

1070.4, 1039.4, 919.9, 796.0, 720.8. 

 

(5Z,8Z,11Z,14Z)-5,8,11,14-icosatetraenal 

  icosapentaenal, (5Z,8Z,11Z,14Z)-5,8,11,14-icosatetraenal

purity 99.4% 37.6%  
1H-NMR (400 MHz, CDCl3) ppm  0.89 (t, J = 6.9 Hz, 3H), 1.38-1.25 (m, 8H), 

1.72 (quin, J = 7.3 Hz, 2H), 2.15-2.03 (m, 4H), 2.44 (td, J = 7.3 Hz, 1.7 Hz, 2H), 2.85-

2.79 (m, 6H), 5.45-5.31 (m, 8H), 9.77(t, J = 1.7 Hz, 1H). 13C-NMR (100 MHz, CDCl3) 

ppm  14.05, 21.95, 22.57, 25.64 (3C), 26.49, 27.22, 29.32, 31.52, 43.28, 127.53, 

127.82, 128.04, 128.29, 128.61, 128. 29.09, 130.50, 202.36. IR (film) cm-1  = 

3012.4, 2954.3, 2930.1, 2857.5, 2717.1, 1734.4, 1656.9, 1453.6, 1390.7, 1361.6, 

1264.8, 1095.4, 1076.0, 1037.3, 916.3, 804.9, 703.3. 

 

 

 

 



(11Z,14Z,17Z)-11,14,17-icosatrienal 

  icosapentaenal, (11Z,14Z,17Z)-11,14,17-icosatrienal

99.4% 32.9  
1H-NMR (400 MHz, CDCl3) ppm  0.98 (t, J = 7.5 Hz, 3H), 1.33-1.28 (m, 12H), 

1.66-1.59 (m, 2H), 2.12-2.03 (m, 4H) 2.42 (td, J = 7.4 Hz, 1.9 Hz, 2H), 2.81 (t, J = 6.0 

Hz, 4H), 5.43-5.28 (m, 6H), 9.76 (t, J = 1.9 Hz, 1H). 13C-NMR (100 MHz, CDCl3) 

ppm  14.26, 20.55, 22.08, 25.53, 25.62, 27.23, 29.16, 29.26, 29.34, 29.38, 29.45, 

29.63, 43.91, 127.13, 127.68, 128.27 (2C), 130.33, 131.95, 202.85. IR (film) cm-1  = 

3002.7, 2964.0, 2925.3, 2847.8, 2717.1, 1724.7, 1652.1, 1463.3, 1390.7, 1366.5, 

1264.8, 1114.7, 1071.2, 1022.8, 911.4, 867.8, 795.2, 717.8. 

 

(11Z,14Z)-11,14-icosadienal 

  icosapentaenal, (11Z,14Z)-11,14-icosadienal

99.9% 35.0  
1H-NMR (400 MHz, CDCl3) ppm  0.89 (t, J = 6.9 Hz, 3H), 1.37-1.28 (m, 18H), 

1.65-1.61 (m, 2H), 2.05 (q, J = 6.8 Hz, 4H), 2.42 (td, J = 7.4 Hz, 1.9 Hz, 2H), 2.77 (t, J 

= 6.5 Hz, 2H), 5.41-5.30 (m, 4H), 9.76 (t, J = 1.9 Hz, 1H). 13C-NMR (100 MHz, 

CDCl3) ppm  14.04, 22.09, 22.56, 25.63, 27.20 (2C), 29.16, 29.26, 29.34(C2), 

29.38, 29.45, 29.64, 31.53, 43.90, 127.93, 128.00, 130.11, 130.19, 202.81. IR (film) cm-

1  = 3007.6, 2925.3, 2852.7, 2717.1, 1724.7, 1647.3, 1463.3, 1395.5, 1264.8, 1100.2, 

1071.2, 1037.3, 911.4, 809.8, 722.6. 

 

(4Z,7Z,10Z,13Z,16Z,19Z)-4,7,10,13,16,19-docosahexaenal 

  icosapentaenal, (4Z,7Z,10Z,13Z,16Z,19Z)-4,7,10,13,16,19-

docosahexaenal 99.8% 41.2  
1H-NMR (400 MHz, CDCl3) ppm  0.97 (t, J = 7.5 Hz, 3H), 2.11-2.04 (m, 2H), 

2.43-2.37 (m, 2H), 2.53-2.49 (m, 2H) , 2.85-2.80 (m, 10H), 5.43-5.32 (m, 12H) 9.78 (t, 

J = 1.6 Hz, 1H). 13C-NMR (100 MHz, CDCl3) ppm  14.26, 20.08, 20.56, 25.54, 

25.60, 25.64, 25.65 (2C), 43.67, 127.02, 127.70, 127.87, 127.90, 128.06 (2C), 

128.28,128.30, 128.36, 128.59, 129.42, 132.04, 201.85. IR (film) cm-1  = 3017.3, 

2964.0, 2930.1, 2872.0, 2712.3, 1724.7, 1652.1, 1443.9, 1390.7, 1347.1, 1264.8, 

1066.3, 969.5, 925.9, 863.0, 800.1, 708.1. 

 



2-2.6  

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene 

  2 80 Methyltriphenylphosphonium bromide (532.5 mg, 1.49 mmol)

1.63 M n-BuLi in hexane (925 l, 1.51 mmol) 

methyltriphenylphosphonium bromide in THF (7 ml) 30

5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-icosapentaenal (426.6 mg, 1.49 

mmol) in THF (8 ml) -78 1 pentane (20 ml)

pentane

anhydrous Na2SO4.

126.6 mg (6Z,9Z,12Z,15Z,18Z)-

1,6,9,12,15,18-henicosahexaene 99.9% 29.8%

 
1H-NMR (400 MHz, CDCl3) ppm  0.98 (t, J = 7.5 Hz, 3H), 1.50-1.43 (m, 2H), 

2.11-2.04 (m, 6H), 2.86-2.80 (m, 8H), 4.95 (dd, J = 10.2 Hz, 2.0 Hz, 1H), 5.01 (dd, J = 

17.2 Hz, 2.0 Hz, 1H), 5.41-5.33 (m,10H), 5.81(ddt, J = 17.1 Hz, 10.3 Hz, 6.6 Hz , 1H). 
13C-NMR (100 MHz, CDCl3) ppm  14.24, 20.55, 25.54, 25.64 (2C), 25.66, 26.67, 

28.85, 33.31, 114.50, 127.03, 127.90, 127.98 (2C), 128,18, 128.21, 128.47, 128.56, 

129.97, 132.04, 138.75. IR (film) cm-1  = 3079.5, 3017.6, 2960.0, 2924.6, 2876.0, 

2853.8, 1650.1, 1459.8, 1437.7, 1389.0, 1260.7, 990.8, 911.1, 703.1. 

 

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene 

  (6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene

99.9% 25.2%  
1H-NMR (400 MHz, CDCl3) ppm  0.90 (t, J = 6.9 Hz, 3H), 1.45-1.27 (m, 6H), 

1.50-1.46 (m, 2H), 2.12-2.03 (m, 6H), 2.86-2.80 (m, 6H), 4.95 (dd, J = 10.2 Hz, 2.1 Hz, 

1H), 5.01 (dd, J = 17.1 Hz, 1.9 Hz, 1H), 5.43-5.31 (m, 8H), 5.81 (ddt, J = 17.0 Hz, 10.3 

Hz, 6.7 Hz, 1H). 13C-NMR (100 MHz, CDCl3) ppm  14.05, 22.57, 25.64 (2C), 

25.66, 26.67, 27.22, 28.86, 29.33, 31.52, 33.32, 114.50, 127.57, 127.94, 128.01, 128.04, 

128.40, 128.52, 129.94, 130.47, 138.74. IR (film) cm-1  = 3075.2, 3011.8, 2961.9, 

2925.6, 2871.2, 2857.6, 1642.8, 1456.9, 1438.8, 1388.9, 1375.3, 1262.0, 1044.4, 990.0, 

908.4, 718.0. 

 

 



(12Z,15Z,18Z)-1,12,15,18-henicosatetraene 

  (12Z,15Z,18Z)-1,12,15,18-henicosatriene

99.9% 29.7%  
1H-NMR (400 MHz, CDCl3) ppm  0.98 (t, J = 7.5 Hz, 3H), 1.39-1.27 (m, 14H), 

2.12-2.01 (m, 6H), 2.82-279 (m, 4H), 4.88 (dd, J = 10.2 Hz, 2.1 Hz, 1H), 4.99 (dd, J = 

17.1 Hz, 2.0 Hz, 1H), 5.43-5.28 (m, 6H), 5.81 (ddt, J = 17.0 Hz, 10.3 Hz, 6.7 Hz, 1H). 
13C-NMR (100 MHz, CDCl3) ppm  14.25,20.55, 25.53, 25.62, 27.25, 28.95, 

29.14, 29.31, 29.49, 29.53, 29.57, 29.65, 33.81, 114.07, 127.14, 127.64, 128.26, 128.30, 

130.40, 131.95, 139.24. IR (film) cm-1  = 3075.2, 3011.8, 2961.9, 2961.9, 2925.6, 

2853.1, 1651.8, 1466.0, 1434.2, 1388.9, 1370.8, 1257.4, 1067.1, 990.0, 903.9, 867.6, 

795.1, 713.5. 

 

(12Z,15Z)-1,12,15-henicosatriene 

  (12Z,15Z)-1,12,15-henicosatriene

99.9% 28.7%  
1H-NMR (400 MHz, CDCl3) ppm  0.89 (t, J = 6.9 Hz, 3H), 1.37-1.28 (m, 20H), 

2.08-2.01 (m, 6H), 2.77 (t, J = 6.4 Hz, 2H), 4.93 (dd, J = 10.2 Hz, 2.1 Hz, 1H), 4.99 (dd, 

J = 17.1 Hz, 2.1 Hz, 1H), 5.42-5.29 (m, 4H), 5.81 (ddt, J = 17.0 Hz, 10.2 Hz, 6.7 Hz, 

1H). 13C-NMR (100 MHz, CDCl3) ppm  14.04, 22.57, 25.64, 27.21, 27.24, 28.95, 

29.14, 29.31, 29.35, 29.49, 29.53, 29.57, 29.67, 31.53, 33.80, 114.07, 127.96 (2C), 

130.17 (2C), 139.23. IR (film) cm-1  = 3075.2, 3007.2, 2952.8, 2930.2, 2848.6, 

1633.7, 1466.0, 1434.2, 1275.6, 994.5, 908.4, 722.5. 

 

 (5Z,8Z,11Z,14Z,17Z,20Z)-1,5,8,11,14,17,20-tricosaheptaene 

  henicosahexaene, (5Z,8Z,11Z,14Z,17Z,20Z)-

1,5,8,11,14,17,20-tricosaheptaene 99.9% 37.0%

 
1H-NMR (400 MHz, CDCl3) ppm  0.97 (t, J = 7.5 Hz, 3H), 2.19-2.06 (m, 6H), 

2.96-2.95 (m,10H), 4.97 (dd, J = 10.2 Hz, 2.0Hz, 1H), 5.03 (dd, J = 17.1 Hz, 1.9 Hz, 

1H), 5.41-5.00 (m, 12H), 5.82 (ddt, J = 17.0 Hz, 10.4 Hz, 6.3 Hz, 1H). 13C-NMR (100 

MHz, CDCl3) ppm  14.27, 20.56, 25.55, 25.64, 25.65 (2C), 25.69, 26.70, 33.72, 

114.71, 127.03, 127.89, 128.00, 128.11, 128.14, 128.16, 128.22, 128.26, 128.40, 



128.58, 129.41, 132.04, 138.31. IR (film) cm-1  = 3075.2, 3011.8, 2957.4, 2925.6, 

2875.8, 2848.6, 1642.8, 1438.8, 1388.9, 1266.5, 1071.6, 1039.9, 994.5, 908.4, 699.9. 

 

2-2.7 5-hexenal   

  TEMPO (81.0 mg, 0.52 mmol), Fe(NO3)3 9H2O (216.0 mg, 0.53 mmol), NaCl 

(30.4 mg, 0.52 mmol) dichloromethane (1ml) 5

5-hexen-1-ol (501.5 mg, 5.01 mmol) in dichloromethane (4 ml) 

2

162.0 mg 5-

hexenal 99.4%  32.8%  
1H-NMR (400 MHz, CDCl3) ppm  1.74 (quint, J = 7.3 Hz, 2H), 2.13-2.08 (m, 

2H), 2.46 (td, J = 7.4 Hz, 1.6 Hz, 2H), 5.06-4.99 (m, 2H), 5.77 (ddt, J = 16.8 Hz, 10.4 

Hz, 6.6 Hz, 1H), 9.78 (t, J= 1.6 Hz, 1H). 13C-NMR (100 MHz, CDCl3) ppm  

21.18, 32.96, 43.11, 115.56, 137.55, 202.50. IR (film) cm-1  = 3079.8, 2998.2, 

2975.5, 2939.2, 2862.2, 2844.0, 2825.9, 2721.7, 1724.4, 1633.7, 1556.6, 1456.9, 

1438.8, 1407.0, 1388.9, 1357.2, 1298.2, 1180.4, 1130.5, 999.1, 912.9, 808.7. 

 

2-2.8 (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene

 

  (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene (19.4 mg) in dichloromethane 

(1 ml) 33-35 THF

GC-MS  

 

2-2.9  

  Bligh-Dyer 32) (3 g)

5 chloroform-methanol-water (1:2:0.8 

v/v, 38 ml) 1 chloroform-water (1:1.2 v/v, 22 ml)

2N KOH-95% methanol

80-90 1 ethyl acetate

anhydrous MgSO4

3% H2SO4 methanol (50 ml)



1.5

water (30 ml) ethyl acetate K2CO3

anhydrous MgSO4.

 

 

2-2.10 GC  

  GC-FID (Shimadzu 14B) 1

TC-WAX column (0.25 mm i.d. × 30 m)

140 5 4 /min 230 100

220 230 N2 

(170 kPa)  

 

  



2-3  

  (SDE) 0.08 %

GC-MS  Fig. 3  

  

 

 

 

 

 

 

 

 

 

 

 

85 (>40%)

SDE

(10 mg) GC-MS

(M+) m/z 284 1H-NMR 1

10 4

3 1

1,4-skipped diene
13C-NMR

21 DEPT 12

8 H-H 

COSY HMBC 1,4-

skipped diene

1,6,9,12,15,18-henicosahexaene  

 

 

Fig. 3 (A) (B) 

(min) 

m/z 



skipped diene

Wittig

(5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-

icosapentaenoic acid DIBAL in THF -78

(5Z,8Z,11Z,14Z,17Z)-5,8,11,14,17-icosapentaenal 38.4%

methyltriphenylphosphorane -78 °C n-BuLi

Wittig (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene

29.8 % (Scheme 1) henicosahexaene 2

11.4 % henicosahexaene GC-MS

NMR

(Fig. 4)  

 

 

 

 

 

 

 

 

 

 

 

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene

henicosahexaene 33-44)

cubenol 31) cubenol
45,46) cubenol

cubenol

B 

A 



 

henicosahexaene

(5Z,8Z,11Z,14Z)-5,8,11,14-icosatetraenoic aid, 

(11Z,14Z,17Z)-11,14,17-icosatrienoic acid, (11Z,14Z)-11,14-icosadienoic acid

(4Z,7Z,10Z,13Z,16Z,19Z)-4,7,10,13,16,19-docosahexaenoic acid DIBAL 

(11Z,14Z,17Z)-11,14,17-icosatrienal, (11Z,14Z)-11,14-icosadienal

(4Z,7Z,10Z,13Z,16Z,19Z)-4,7,10,13,16,19-docosahexaenal 32.9 - 41.2%

Wittig

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene, (12Z,15Z,18Z)-1,12,15,18-

henicosatetraene, (12Z,15Z)-1,12,15-henicosatriene (5Z,8Z,11Z,14Z,17Z,20Z)-

1,5,8,11,14,17,20-tricosaheptaene 25.2 - 37.0% (Fig. 5) 

9.5% - 15.2%

henicosapentaene henicosahexaene

tetraene triene tricosaheptaene

(7Z,10Z,13Z)-7,10,13-hexadecatrienal (8Z,11Z,14Z)-8,11,14-heptadecatrienal

(8Z,11Z)-8,11-heptadecadienal

pentadecanal 17,47) skipped 

diene

 

 

Fig. 5  henicosahexaene  



  GC-MS

82 (Fig. 6)

m/z 286 GC-MS

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B 

C 

D 

A 

(min) 



SDE

(0.01 %) GC-MS

(Fig. 7) (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-

henicosahexaene (6Z,9Z,12Z,15Z)-1,6,9,12,15-

henicosapentaene

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7  

A  

  B (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-

henicosahexaene (6Z,9Z,12Z,15Z)-1,6,9,12,15-

henicosapentaene  

 

  

henicosahexaene docosapentaenoic acid (C22:5)

1

octadecatetraenoic acid (C18:4; 30.4%), 

icosapentaenoic acid (C20:5; 14.5%), linolenic acid (C18:3; 10.8%), palmitic acid 

(C16:0; 10.7%) arachidonic acid (C20:4; 8.7%)

Youngblood, W.W.
33) 



octadecatetraenoic icosapentaenoic acid
 

henicosahexaene

 

  Broekhof, N. L
48) Kurihara, H.
37) (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-

henicosahexaene henicosahexaene

33-35 3 GC-MS 2

3 GC-MS

5-hexen-1-ol TEMPO
49) 32.8% 5-hexenal henicosahexaene

(Scheme 2)  

 

 

Scheme 2 5-hexenal  

 

henicosahexaene

5-hexenal

(Fig. 8)  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8 (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene  

A  

 B 21  

     C 5-hexenal  

  



3 2

 
 

3-1  

 

(Sargassum thunbergii)

50) 500
51,52)

53) 

(SDE)

GC-MS  

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene (6Z,9Z,12Z,15Z)-

1,6,9,12,15-henicosapentaene

henicosahexaene henicosapentaene

 

 

3-2  

3-2.1  

(Sargassum thunbergii) 2015 12

-20

-

THF /

dichloromethane GC

GC-14B TLC (0.25mm E. 

Merck silica gel plates (60 F254)) GC (Shimadzu GC-14B) IR

Nicolet FT-IR 1H- 13C-NMR

Bruker AVANCE 400  

 



3-2.2  

(200 g) (200 ml) dichloromethane -

pentane 1 : 2 150 ml SDE 2

anhydrous Na2SO4

(30 700-293 

Torr) 2.6×10-3%

(100 ) -20  

 

3-2.3 GC-MS  

GC-MS (Shimadzu QP5050A) 1

DB-WAX ( 0.25 mm i.d.×60 m )

40 5 2 /min 230 50

220 He 1.6 ml/min

10:1 70 eV

(RI)

RI NIST

RI n-alkanes (C7-C27)  

 

3-2.4  

SDE (25.7 mg)

I (1.8 mg) II (0.9 mg)

(10 mg) GC-MS NMR  

 I: 1H-NMR (400 MHz, CDCl3) ppm:  5.41-5.33 (m, 12H), 2.85-2.80 (m, 

10H), 2.12-2.01 (m, 4H), 0.98 (t, J = 7.6 Hz, 6H); 13C-NMR (100 MHz, CDCl3) ppm: 

 132.05 (2C), 128.57 (2C), 128.25 (2C), 128.13 (2C), 127.89 (2C), 127.02 (2C), 

25.63 (3C), 25.54 (2C), 20.56 (2C), 14.27 (2C); GC-MS m/z: 284 (M+), 269, 255, 241, 

227, 215, 199, 187, 173, 159, 145, 133, 119, 108, 91, 79, 67, 55, 41, 39, 29. 

 II: 1H-NMR (400 MHz, CDCl3  5.39-5.30 (m, 10H), 2.87-2.80 

(m, 8H), 2.10-2.01 (m, 4H), 1.35-1.20 (m, 6H), 0.98 (t, J = 7.5 Hz, 3H), 0.89 (t, J= 7.4 

Hz, 3H).; GC-MS m/z: 286 (M+), 271, 257, 243, 232, 215, 201, 187, 175, 159, 150, 133, 

119, 105, 91, 79, 67, 55, 41, 39, 29. 

  



 

3-2.5 Syntheses of (3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene (I) 

2-propynyl-1-bromide (4) 

  PBr3 (62.7 g, 231.6 mmol) pyridine 2-propyn-1-ol (1; 

34.2 g, 610.9 mmol) 10 2 4 

(45.0g, 61.0%)  
1H-NMR (400 MHz, CDCl3) ppm = 3.88 (d, J= 2.6Hz, 2H), 2.53 (t, J= 2.6Hz, 1H). 
13C-NMR (100 MHz, CDCl3) ppm = 78.72, 74.87, 13.39. IR (film) cm-1 = 3300, 

3009, 2980, 2933, 2877, 2122, 1217 

 

2-(2-propynyloxy)tetrahydropyran (5) 

  NaHSO4(1.0 ml, 5.0 M) 1 (2.2 g, 39.3 mmol) DHP (5.0 g, 

59.0 mmol) 24 NaHCO3

ether anhydrous Na2SO4

THP ether 

5 (4.4 g, 71.4%)  
1H-NMR (400 MHz, CDCl3) ppm = 4.83 (t, J= 3.4 Hz, 1H), 4.26 (m, 2H), 3.89-3.81 

(m, 1H), 3.57-3.50 (m, 1H), 2.42 (t, J= 2.4 Hz, 1H), 1.82-1.51 (m, 6H). 13C-NMR (100 

MHz, CDCl3) ppm = 96.83, 79.76, 73.98, 61.99, 53.99, 30.20, 25.32, 18.98. IR 

(film) cm-1 = 3315, 3292, 3259, 2956, 2873,2846, 2248, 1733. 

 

2-pentyn-1-bromide (6) 

  PBr3 (25.9 g, 93.8 mmol) pyridine 2-pentyn-1-ol (2; 

22.0 g, 256.0 mmol) 10 3

ether NaHCO3

anhydrous Na2SO4

6 (26.0 g, 66.9%)  
1H-NMR (400 MHz, CDCl3) ppm 3.93 (t, J= 2.3 Hz, 2H), 2.26 (qt, J= 7.5 Hz, 2.3 

Hz, 2H), 1.14 (t, J= 7.5 Hz, 3H). 13C-NMR (100 MHz, CDCl3) ppm

15.72, 13.48, 12.66. IR (film) cm-1 = 2967, 2937, 2911, 2233, 1644, 1209. 

 

 

 



2-(2,5-hexadiynyloxy)tetrahydropyran (7) 

  THP ether 5 (6.6 g, 47.0 mmol) 1M EtMgBr(50.0 ml, 50.0 mmol) in THF

10oC 65oC 1 CuI (40.0 mg, 0.2 mmol) 10 

bromide 4 (6.4 g, 53.0 mmol) 65oC 5

NH4Cl ether

NaHCO3 anhydrous Na2SO4,

THP ether 7 (6.5 g, 69.7%)  
1H-NMR (400 MHz, CDCl3) ppm = 4.79 (t, J= 3.4 Hz, 1H), 4.32-4.19 (m, 2H), 3.87-

3.81 (m, 1H) , 3.56-3.51 (m, 1H) , 3.23 (dt, J= 4.8 Hz, 2.4 Hz, 2H), 2.08(t, J= 2.7 Hz, 

1H), 1.85-1.51(m, 6H). 13C-NMR (100 MHz, CDCl3) ppm = 96.86, 79.33, 77.80, 

76.83, 68.92, 61.94, 54.38, 30.21, 25.34, 19.02, 9.74. IR (film) cm-1 = 3400, 2939, 

2874, 2845, 2250, 1732. 

 

2, 5, 8-undecatriyn-1-ol (8) 

  THP ether 7 (6.5 g, 34.0 mmol) K2CO3 (6.84 g, 49.5 mmol), CuI (6.28 g, 33 

mmol), NaI (7.42 g, 49.5 mmol) in DMF (40 ml) bromide 6 (8.0 

g, 54.0 mmol) 5

ether NH4Cl

anhydrous Na2SO4,

5% (w/w) PTS-MeOH (90 ml) 20

MeOH

NaHCO3 anhydrous Na2SO4

triynol 8 (4.0 g, 64.7%)  
1H-NMR (400 MHz, CDCl3) ppm: 4.26 (t, J= 2.1Hz, 2H), 3.21 (tt, J= 2.2 Hz, 2.3 

Hz, 2H), 3.14 (tt, 2.3 Hz, 2.4 Hz, 2H), 2.17 (m, 2H) ,1.12 (t, J= 7.5 Hz, 3H). 13C-NMR 

(100 MHz, CDCl3) ppm: 82.28, 80.09, 78.70, 75.52, 73.68, 72.92, 51.21, 13.81, 

12.34, 9.88, 9.70. IR (film) cm-1: = 3337, 2982, 2939, 2913, 2871, 2246, 2207. 

 

 

 

 



2,5,8-undecatriyn-1-bromide (9) 

  1M PBr3 (8 ml, 8.0 mmol) in ether pyridine 8 (4.0 g, 

22.0 mmol) in ether (20 ml) 10 2

ether NaHCO3

anhydrous Na2SO4

9 (1.6 g, 29.1%)

 
1H-NMR (400 MHz, CDCl3) ppm: = 3.91(t, J= 2.3Hz, 2H), 3.24 (tt, J= 2.2, 2.3 Hz, 

2H), 3.14 (tt, J= 2.3, 2.4 Hz, 2H), 2.17 (m, 2H), 1.12 (t, J= 7.5 Hz, 3H). 13C-NMR (100 

MHz, CDCl3) ppm: = 82.32, 81.33, 75.74, 75.57, 73.19, 72.85, 14.69, 13.83, 12.36, 

10.14, 9.72. IR (film) cm-1 = 2977, 2930, 2918, 2888, 2879, 2246, 2233, 1719, 1321. 

 

2, 5-octadiyn-1-ol (10) 

  Alcohol 1 (5.5 g, 33.0 mmol) K2CO3 (6.8 g, 49.5 mmol), CuI (6.3 g, 33.0 mmol), 

NaI (7.4 g, 49.5 mmol) in DMF (40 ml) bromide 6 (3.7 g, 25.2 

mmol) 5

ether NH4Cl

anhydrous Na2SO4,

10 (2.7 g, 93.1%)

 
1H-NMR (400 MHz, CDCl3) ppm: 4.27( t, J= 2.2 Hz, 2H), 3.19(tt, J= 2.3 Hz, 2.2 

Hz, 2H), 2.17(tq, J= 2.3 Hz, 7.5 Hz, 2H), 1.13 (t, J= 7.5 Hz, 3H). 13C-NMR (100 MHz, 

CDCl3) ppm: -1: 

= 3334, 2980, 2937, 2920, 2882, 2255. 

 

2,5-octadiyn-1-bromide (11) 

  1M PBr3 (10 ml, 10.0 mmol) in ether pyridine alcohol 

10 (3.8 g, 25.0 mmol) in ether (10 ml) 10 3

ether NaHCO3

anhydrous Na2SO4

bromide 11 (2.8 g, 

52.9%)  
1H-NMR (400 MHz, CDCl3) ppm: = 3.92 (t, J= 2.4 Hz, 2H), 3.21 (tt, J= 2.4, 4.7 Hz, 



2H), 2.17 (tq, J= 2.4, 7.5Hz, 2H), 1.12 (t, J= 7.5 Hz, 3H). 13C-NMR (100 MHz, CDCl3) 

ppm: = 82.67, 82.08, 75.24, 72.16, 14.82, 14.10, 12.33, 10.06. IR (film) cm-1: = 2977, 

2939, 2909, 2871, 1728, 1211. 

 

trimethyl (1,4,7-decatriynyl)silane (12) 

  Bromide 11 (1.8 g, 9.0 mmol) CuI (1.7 g, 8.9 mmol), NaI (2.0 g, 13.5 mmol), 

K2CO3 (1.9 g, 13.5 mmol) in DMF (10 ml) trimethylsilylacetylene 

(3; 1.1 g, 1.0 mmol) 16 hexane

NH4Cl anhydrous 

Na2SO4,

TMS ether 12 (1.3 g, 65.4%)  
1H-NMR (400 MHz, CDCl3) ppm: = 3.21 (t, J= 2.4 Hz, 2H), 3.14 (tt, J= 2.2, 2.4Hz, 

2H), 2.17 (tq, J=2.4, 7.5 Hz, 2H), 1.12 (t, J= 7.5 Hz, 3H), 0.16 (s, 9H). 13C-NMR (100 

MHz, CDCl3) ppm: = 99.91, 85.06, 82.18, 75.37, 73.70, 73.02, 13.83, 12.35, 10.92, 

9.77, -0.11(3C). IR (film) cm-1: = 2965, 2935, 2913, 2900, 2875, 2182, 1720, 1681. 

GC-MS m/z: 202 (M)+, 187, 159, 135, 111, 73, 59. 

 

1,4,7-decatriyne (13) 

  TMS ether 12 (767.0 mg, 3.8 mmol) DMI (10 ml), CsF (600.0 mg, 4.0 mmol)

water (0.5 ml) pentane

anhydrous Na2SO4,

triyne 13 (433.0 mg, 78.7%)

 
1H-NMR (400 MHz, CDCl3) ppm = 3.17 (m, 2H), 3.14 (m, 2H), 2.17 (tq, J= 2.4, 7.5 

Hz, 2H), 2.07 (t, J= 2.6 Hz, 1H), 1.12 (t, J= 7.5 Hz, 3H). 13C-NMR (100 MHz, CDCl3) 

ppm = 82.25, 78.19, 76.65, 73.36, 72.89, 68.71, 13.81, 12.34, 9.70, 9.61. IR (film) 

cm-1 = 3294, 2969, 2935, 2918, 2892, 2871, 2849, 2216, 1728. GC-MS m/z: 130 

(M)+, 128, 115, 89, 77, 65, 51, 39. 

 

 

 

 

 



3,6,9,12,15,18-henicosahexayne (14) 

  Triyne 13 (232.0 mg 1.4 mmol) CuI (405.0 mg, 2.1 mmol), NaI (319.0 mg 2.1 

mmol), K2CO3 (294.0 mg, 1.4 mmol) in DMF (10 ml) 40oC

bromide 9 (700.0 mg 3.1 mmol) 40oC 5

45oC 3 ether

NH4Cl anhydrous Na2SO4,

henicosahexayne 14 (180.0 mg, 46.4%)  
1H-NMR (400 MHz, CDCl3) ppm: = 3.23 (m, 2H), 3.14 (m, 4H), 2.37-2.45 (m, 4H), 

2.21-2.12 (m, 4H), 1.12 (t, J= 7.5 Hz, 3H), 1.11 (t, J= 7.5 Hz, 3H). 13C-NMR (100 

MHz, CDCl3) ppm: = 77.20 (12C), 31.58 (3C), 22.64 (2C), 14.09 (2C), 13.82 (2C). IR 

(film) cm-1: = 2972, 2933, 2925, 2873, 2839, 2365, 2314, 2208, 1725. TOF-MS m/z: 

273.1646 (M+H)+ (Calcd for C21H21: 273.1638). 

 

 (I) 

  Hexayne 14 (66.9 mg, 0.2 mmol) in THF (6 ml) Lindlar catalyst (80.0 mg, 5% Pd-

BaSO4) quinoline (5.0 mg) 0oC H2 gas (26.9 

ml) ether

anhydrous Na2SO4,

henicosahexaene I (9.2 mg, 13.8%) 1H-NMR (400 MHz, 

CDCl3) ppm: = 5.44-5.30 (m, 12H), 2.85-2.80 (m, 10H), 2.11-2.04 (m, 4H), 0.98 (t, J= 

7.5 Hz, 6H). 13C-NMR (100 MHz, CDCl3) ppm: = 132.04 (2C), 128.57 (2C), 128.25 

(2C), 128.13 (2C), 127.89 (2C), 127.02 (2C), 25.63 (3C), 25.54 (2C), 20.56 (2C), 14.26 

(2C). IR (film) cm-1: = 3014, 2960, 2928, 2874, 2852, 1456, 1433, 717. TOF-MS m/z: 

285.2584 (M+H)+ (Calcd for C21H33: 285.2577). 

 

3-2.6 Syntheses of (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene (II) 

1, 4-decadiyne (16)  

  1-heptyne 15 (4.4 g, 39.9 mmol) 3M EtMgBr (13.1 ml, 39.3 mmol) in THF

10oC 65oC 1 CuI (40.0 mg, 0.2 mmol)



10 bromide 4 (5.0 g, 41.0 mmol) 65oC 10

NH4Cl ether

NaHCO3 anhydrous Na2SO4,

decadiyne 16 (1.1 g, 20.6%)  
1H-NMR (400 MHz, CDCl3) ppm: = 3.15 (dt, J= 2.5, 2.5 Hz, 2H), 2.16 (tt, J= 2.5, 7.2 

Hz, 2H), 2.06 (t, J= 2.7 Hz, 1H), 1.50 (m, 2H), 1.37 (m, 4H), 0.89 (t, J= 7.1 Hz, 3H). 
13C-NMR (100 MHz, CDCl3) ppm: = 81.32, 78.98, 72.95, 68.32, 31.04, 28.35, 22.18, 

18.63, 13.93, 9.54. IR (film) cm-1: = 3303, 2956, 2930, 2879, 2853, 2229, 1732, 1689. 

 

3,6,9,12,15-henicosapentayne (17) 

  Diyne 16 (485.0 mg 3.6 mmol) CuI (685.6 mg, 3.6 mmol), NaI (539.6 mg 3.6 

mmol) and K2CO3 (746.3 mg, 5.4 mmol) in DMF (10 ml) 40oC

bromide 9 (845.0 mg 3.96 mmol) 40oC 5

45oC 3 ether

NH4Cl anhydrous Na2SO4,

henicosapentayne 17 (221.0 mg, 22.2%)  
1H-NMR (400 MHz, CDCl3) ppm: = 3.13 (m, 8H), 2.16 (m, 4H), 1.49 (t, J= 7.3 Hz, 

2H), 1.38 (m, 4), 1.12 (t, J= 7.4 Hz, 3H), 0.90 (t, J= 7.4 Hz, 3H). 13C-NMR (100 MHz, 

CDCl3) ppm: = 82.19, 80.95, 75.28, 75.22, 74.49, 74.46, 74.04, 73.99, 73.58, 73.01, 

31.57, 31.07, 28.41, 22.64, 22.19,18.67, 13.95, 13.82, 12.35, 9.80, 9.75. IR (film) cm-1: 

= 2952, 2930, 2875, 2858, 2254, 2207, 1317. TOF-MS m/z: 277.1947 (M+H)+ (Calcd 

for C21H25: 277.1951). 

 

(3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene (II) 

  Pentayne 17 (60.0 mg, 0.2 mmol) in ethanol (6 ml) Lindlar catalyst (30.0 mg, 

5%Pd-BaSO4) quinoline (30.0 mg) 0oC H2 gas 

(22.4 ml) ether

anhydrous Na2SO4,

henicosapentaene II (20.0 mg, 31.4%)  
1H-NMR (400 MHz, CDCl3) ppm: = 5.42-5.33 (m, 10H), 2.87-2.80 (m, 8H), 2.12-2.03 



(m, 4H), 1.36-1.29 (m, 6H), 0.99 (t, J=7.4 Hz, 3H), 0.90 (t, J= 7.4 Hz, 3H). 13C-NMR 

(100 MHz, CDCl3) ppm: = 132.03, 130.48, 128.55 (2C), 128.20, 128.18, 127.91 (2C), 

127.55, 127.03, 31.59,31.52, 29.33, 27.22, 25.64, 25.54, 22.65, 22.57, 20.55, 14.20, 

14.05. IR (film) cm-1: = 3012, 2969, 2918, 2866, 2845, 1651, 1463, 719. TOF-MS m/z: 

287.2729 (M+H)+ (Calcd for C21H35: 287.2733). 

  



3-3  

  (Sargassum thunbergii) (SDE)

2.6×10-3% Fig. 9 GC-MS

4

I II

henicosahexaene henicosapentaene (Undaria 

pinnatifida) (6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene

2

I II henicosahexaene henicosapentaene

SDE

TLC I II

I GC-MS (M+) m/z 284 

(Fig. 9) 1H-NMR

12 5

2

2 1,4-skipped diene
13C-NMR 10  

DEPT 6 3 1

21

I

H-H COSY HMBC 1,4-

skipped diene

I 3,6,9,12,15,18-henicosahexaene

II (M+) m/z 286 (Fig. 9) 1H-NMR

10

4

2 3

2 13C-NMR

II



3,6,9,12,15-henicosapentaene I II

1,6,9,12,15,18-henicosahexaene 1,6,9,12,15-henicosapentaene
33-44, 56)

42, 54)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9  

A:  

B:  

C  (I)  

D: (II)  

I II

3,6,9,12,15,18-henicosahexaene 3,6,9,12,15-

henicosapentaene 3,6,9,12,15,18-

M+ 

M+ 

(min) 

(min) 

m/z 

m/z 



henicosahexaene I Scheme 3

skipped diene Grignard Jeffery coupling

2-pentyn-1-ol (1) PBr3

bromide 4 1 DHP THP ether 5
55, 56) THP ether 5 bromide 4 Grignard coupling 2,5-

hexadiynyloxy-THP 7 57) 2-pentyn-1-ol (2) PBr3 bromide 6

THP ether 7 bromide 6 Jeffery coupling THP PTS 

undecatriyn-1-ol 8 58,59) alcohol 8 PBr3

bromide 9 6

alcohol 1 bromide 6 Jeffery coupling 2,5-octadiyn-1-ol (10)  

alcohol 10 PBr3 bromide 11  Jeffery coupling of 

trimethylsiylacetyene (3) 11 Jeffery coupling TMS ether 12

TMS 1,4,7-decatriyne 

(13) C21 triyne 13 9

Jeffery coupling henicosahexayne 14 hexayne 14

Lindlar catalyst60)

(3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene (I) I

12 0.06% I

   
 

 

 

 

Scheme 3 (3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene(I)  

a PBr3,pyridine; b DHP, H+; c EtMgBr, CuI, THF; d CuI, NaI, K2CO3, DMF; 

e PTS, MeOH; f CsF, DMI; g Lindlar catalyst, H2, quinoline 



3,6,9,12,15-henicosapentaene II (Scheme 4) 1-

heptyne (15) bromide 4 Grignard coupling 1,4-decadiyne (16) . 

diyne 16 9 Jeffery coupling henicosapentayne 17

pentayne 17 Lindlar catalyst

(3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene (II)

II 3 1.4% II I
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I II

GC-MS NMR

I (3Z,6Z,9Z,12Z,15Z,18Z)-

3,6,9,12,15,18-henicosahexaene II (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-

henicosapentaene (Fig. 10) 

  

Scheme 4 (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene(II)  

 a EtMgBr, CuI, THF; b CuI, NaI, K2CO3, DMF;  

c Lindlar catalyst, H2, quinoline 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10 

 

M+ 

M+ 

M+ 

M+ 

m/z 

m/z 

m/z 

m/z 



A: 

 

B: (3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene(I) 

 

C: (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene(II) 

 

D: I  

E: (3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene(I) 

 

F: II  

G: (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene(II) 

 

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene (6Z,9Z,12Z,15Z)-1,6,9,12,15-

henicosapentaene
42, 54 ) Blumer, M. 1971

1973 MS, GC, UV, IR
42, 54 )) 

 

docosapentaenoic acid

henicosahexaene

octadecatetraenoic acid icosapentaenoic acid

 

  



  

 
  

2 GC-

MS

 

  3 2

GC-MS 4

 

GC-MS

   

 

  



 

 
  

dimethyl sulfide

debromolaurinterol

(Simultaneous distillation extraction, SDE)

GC-MS  

(SDE) GC-MS

 

GC-

MS

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene

 

  

GC-MS 4

4

(3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene

(3Z,6Z,9Z,12Z,15Z)-3,6,9,12,15-henicosapentaene

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene (6Z,9Z,12Z,15Z)-

1,6,9,12,15-henicosapentaene



 

GC-MS

  

  



Summary 
 

  Volatile components in seaweeds are released into the seawater. The volatiles play 

important roles as chemical communications in marine ecosystems. The compounds act 

as pheromones, chemical defenses, inhibition of bacterial and fungal fouling, and 

suppression of competing neighbors. On the other hand, the marine aroma components in 

essential oils (EOs) from seaweeds are useful for flavors in foods and fragrances in 

cosmetics. The aim of this study was to explore for characteristic aroma components from 

seaweeds and to identify the structures of the compounds and their related ones by 

synthetic standards. 

The EOs from dried wakame Undaria pinnatifida), prepared by a simultaneous 

distillation extraction (SDE) method, were analyzed by GC-MS, indicating the presence 

of one major component of volatiles. The volatile component was identified as 

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene by comparison with the GC-MS 

and NMR spectra of synthetic. The henicosahexaene showed a subtly marine aroma. 

(6Z,9Z,12Z,15Z)-1,6,9,12,15-henicosapentaene was also detected as a minor polyene in 

the EOs. It was suggested that these polyenes contribute to the characteristic aroma of the 

dried wakame. The main finding of this study is that the polyenes in the dried wakame 

were determined as characteristic aroma components by GC-MS, isolation and synthesis. 

Synthesis of the polyenes provided more detailed information about the odor-structure 

relationship, therefore proving that the number of double bonds seem to have an important 

role in marine aroma. This work will contribute to a new insight into the role of polyenes 

on marine aroma perception, which should be taken into consideration in the quality of 

marine products. 

The EOs from the brown alga Sargassum thunbergii, prepared by the SDE method, 

contained in two types of volatile polyenes with a terminal double bond such as 

(6Z,9Z,12Z,15Z,18Z)-1,6,9,12,15,18-henicosahexaene and (6Z,9Z,12Z,15Z)-1,6,9,12,15-

henicosapentaene and with their saturated terminal structures such as 

(3Z,6Z,9Z,12Z,15Z,18Z)-3,6,9,12,15,18-henicosahexaene and (3Z,6Z,9Z,12Z,15Z)-

3,6,9,12,15-henicosapentaene. These volatile polyenes were identified by comparison 

with the GC-MS and NMR spectra of synthetics. The polyenes with the saturated terminal 

structures were found in the brown algae for the first time. These findings showed that 

the polyenes in the EOs from the brown alga S. thunbergii were determined as volatile 



components by GC-MS, isolation and synthesis. Synthesis of the proposed polyenes 

provided more detailed information about the two types of polyenes with the terminal 

double bond and with the saturated terminal structure. It was interesting that both the 

types of polyenes are existed in the EOs of the brown algae S. thunbergii. This work will 

focus attention on a new insight into the chemotaxonomy in marine algae.
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