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EI1E Ein

e ‘i@@@b\f FREE, fome, ALEE & S D R Ea & BRmeoin i &
BE7R & ORGHEEEAC T%hé DHA, E@ETE, Wik v E L
TR SN TE 2R, Bl CIXEFREED DO BARNER S, W
FEER & L TOR n‘kﬁﬁ“io“@\ o V=0, HETEHEROAL LT, EH
kbf%ﬁ%éhfwéoﬁﬁ\@ﬁ#%éiéiﬁiﬁﬁf% IR FE S
. 7aAZ L ORENR, V7 FrOMaEEEDNR, Trnsr=v Ta
XY FUOHBEIER. 20 O BHEMRERE~ONR R ERER ST
W5, e Z AT, mEEDFRR, WERICBWTHEREOFHRILA Y AT
WWHHLTEBY, Z7og®o07 ba s I DN EOABEEYE L L TEHE

IRENEFFOZ E N TE 2, F191970 R, /DO A I Foa O
BB -2 B 43 W S 40 2 BEMERCR 735 5 NEMEYE (ectocarpene, dictyopterene D)
DRER SN TUR, R2FEOMET x o MBS SN TV A (Fig. 1), =
NHEOVET7 v 0E, REH S HDHWNIL 1 ORILKFEZZIZZOEHFEE
AL, IR, 3 BB, SER, TERILEMTHY . KEIZKIT 2 EBEEY
BE LT, FERBELF>EREDLEWHETH D, —F T, :h%ﬂ:/—\
Wi, “A =% U ARANTNDD L UEE T A A — 7T D RHEHIE KR
THEBNTND, 9

/ o
ectocarpene Q&Z:;e dictyotene lamoxirene
;/pim/\ horm051rene

multifidene v1r1dene caudoxirene

P e e Pl 2 e AN

cystophorene ﬁnavarrene fucoserratene

Fig. 1 [FEEINTBED T = 0t DILFHEE



Fo, BEOEREZAT 516 & L T(Fig. 2). dictyoprolenol,
neodictyoprolenol, dictyoprolene, neodictyoprolene 23 % 5, DZ DX 91T, HEmEN
D SN A EBEOFEBILEMIZITFFE OEFEREETDHHLONEL,
dimethyl sulfide |Z%L# (Polysiphonia fastigiata and P. nigrescens) '© & fkii

(Enteromorpha intestinalis) 7> R SNT-EHE XK THY . F/ VEROER
RS 5H, TFT7AY (Uvapertusa) & s 2% (Monostroma nitidum) . A3
7 A 2 U (Enteromorpha prolifera) 73 £ OF§HNHI1X, (82,112)-8,11-
heptadecadienal, (82,11Z,147)-8,11,14-heptadecatrienal, (7Z,10Z,137)-7,10,13-
hexadecatrienal 72 E DR /L7 & REPRM S, 7 AR BEER O FH R
DCTHD, MURLEE YT Y (Laurencia okamurae) @ debromolaurinterol®?®)
LELWROBFEREA L TEBY, YZOIEYEIZEDEZEKIIEBREREE, T

EPE, 7 U Y ARMERE, MIREER EOEBIEER M LTS, PZ O
Ry & LC, DY A A (Undaria spp) <° =227 (Laminaria spp) . #FEE
DT AV (Uhvaspp) °T A/ U (Enteromorpha spp) 72 ENHIE, EAFT L
NUT A= VR AR T ARV RALKER R EARE S TN S, 26X
BIZ, AT /A FEOBEIZL>TELD V vA YTV A FEBFRE S
Tn5, W

dictyoprolenol neodictyoprolenol
OAc

dictyoprolene

neodictyoprolene (8Z,11Z)-8,11-heptadecadienal
\/Z\/:\/z\/\/w — — — CHO
wo N VT VWY
(82,117,14Z7)-8,11,14-heptadecatrienal (72,10Z,137)-7,10,13-hexadecatrienal

PN

dimethylsulfide

s,

z
P
.

)

H
debromolaurinterol

Fig.2 BZEIE2B/XWEOLFHEE



INHEFRE S O TEE L TE, KRR ECE R A E ik
(Simultaneous distillation extraction, SDE)2N—fHI Td> ¥ | ¥EEfhHvE, EAERhH
%, BESEE R E b B 5, BIELNTRIMOFRA S DFREICIE GC-MS
DRA S, 9477V —RRICL > THEEEZHEETE 27, £ OEMEKRLH
EEDOREICIIRE LD 5, BE . ZOKRREEIX, Eba2 AF L THET
— X LT 50 AFRELRGEITIAECTFEERRIZE > TRET 2 LE N H
Do

AWFZEIL, B rE 2 A S5 /X OREZ A& LT, izl
FHESDE)EZ W TR 2 L, GC-MS o2 Z &2 Lz, Raofk
BYOLE T XL 0 BHAE L TR RS T THEE 2R )8 L. AER) M OSERIE
LEMDER BTV, TNHDEFEIFHAOBF T2 LI L,



B2E EBRUIAIRITLEBEILSTITONT

2-1 Frim

TAAT, 2y THBF A VYR B ABTHY . U A(Undaria pinnatifida),
t & A (Undaria undarioides) 2 (N7 AU 73 X (Undaria peterseniana)® 3 Fi¥H T &
HR, FE L THIHIND DIXT 1 A(U. pinnatifida)DH* T 5, U7 A3 H
A, LR OPEO—MIEFT L TNDLR, RERT I A DIHERITK<
HK?@E%E®%%ﬁ%hUﬁ%T%D Hh [ R 5 TUE 100%703 28
JET 1 AT D, OU I A FlE ., ALV ITERS U< X8 L7 RETHLY
Woi, HEOW, Y75, A—T7DEME L THFIHEND, AT A ZL T
DHMA L THEZERSFAATE S DZER T A LD, 2Kk L T L
IZbDOPRFIRD 1 A L7200 REMRGENAREL 2D, AV ADFERUIHLT
1%, KRR XL DFEMIZEI VT Cubenol 73 9 FIT < & 4TV &0 9
ERD D, V—F, WU DAL, =T AT 20D O OMMEFOWEEE R
*HTH, £ T, HWEJ’TEEHj(&multaneous distillation extraction, SDE){% T
Wz L, € OREBIIEXRRST DFRE Z AT,

2-2 EBRMEL R NFik
2-2.1 EBRME

RoMRds ORI Y 7 A (2013 48 2, 3 A L)1, BaIMTIA—U— L0 itz
ST, EBRICHEHT S E T20°CTHRA LT, Bz RR T 2BROEE K VA
W EREIE, RS (BR) . v 7 ~-TA R o F Vv N0 (KR, Hak
T (K KVBEA L, AT 5002, THFIZF R U L/RY T =)
>, dichloromethane (F/KFIL VT 7 LT LTz, GC /TR GC-14B
EMED T LEEH L2, T XTORIGIE, TLC (0.25mm E. Merck silica gel
plates (60 F2s4)) &% (Y GC (Shimadzu GC-14B) CiBf L 72, IR A7 hLiX
Nicolet FT-IR THIZE L7z, 'H-J O PC-NMR 72 5 NZEFEA T R LT
Bruker AVANCE 400 T{T -7z,



2-2.2 FEHMOFR

HZIE(10 ). MBS0 g) % AV 2R 7K (200 ml) & Jn 2 CEEM% |
dichloromethane-pentane (1:2, 150 ml) % ffifH{aME & L C, SDE £ T 2 IRFfjfil
U7, fHHRIE, anhydrous NaySOs % VN THERE C—BReigE S W70, o
Fl%& A Liztk, fiiREn—2 ) —o\R L —2 — 2 k> CRERE LT
(30°C, 700-293 Torr), < DGR, BT I A BEHFE 0.076%, T 7 A
50.013% THELNZ, BONHEBIZY 7 ea XX (100 W) THIR L, o0
T 5 F CEHFEM L T-20°CTHRIFE LT,

2-2.3 GC-MS Z3#T

GC-MS (Shimadzu QP5050A) (2, AR L7k (1 wd) Z=FEALTHONELT
S7=, TS T 2013 DB-WAX (0.25 mm i.d.x60 m )Z{#EH L=, 77 LIREIE
40°CC 5 AR FF% . 2°C/min C 230°CE CHIE S, 50 ofIfREF L7, EAES
DIRFEIX 220°C, F ¥ U 7 A AL He Z A, JiidiX 1.6 ml/min & L, A7V »
RMEEIX 101, A AT 72D DOEEL 70eV & Lz, FREKS O RIEITE 5,
UFrvavA Ty ARNE S AARY LD, SCEICEEH STV
%Rl & AR MVOHEE, KO~ ARXZ MLVONIST 74 77 U —fRk
Ik ViTo72, F£7=. RIZ n-alkanes (C7-C27) % L TR 7=,

224 FEWMMORY = U HO HEE

SDEZ ) ik LHHL L 7= FsH(ca. 30 mg) 2> U V7~ w757 4 —I|2
Ko THBEZITV, RN =% IR 7y & L TH(10 mg), GC-MS& U'NMR
TR EAT -T2,
'H NMR (400 MHz, CDCl3) ppm: 8 = 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 (d, J=10.2 Hz, 1H), 5.01 (d, /= 17.1 Hz, 1H),
5.42-5.33 (m, 10H), 5.81(ddt, J=10.2, 17.1, 6.7 Hz, 1H) ; '3C NMR (100 MHz,
CDCl; ) ppm: & =14.24, 20.55, 25.54, 25.64, 25.66 (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 7T & FEOARK
(52,82,11Z,14Z,177)-5,8,11,14,17-icosapentaenal

1.0M DIBAL in THF (8.5 ml, 8.5 mmol){&k % (52,82,112,14Z,177)-5,8,11,14,17-
icosapentaenoic acid (1.17 g, 3.87 mmol) in THF (15 ml) (=@ T A 7=, -78°CTY
B 22 AT FCEE% ., MUGRIZmethanol (350 ul, 8.64 mmol) T2 & F L
7o WIZ, 0°CCIGRIC B Fipotassium sodium L-(+)-tartrate tetrahydrate solution
(10ml) ZANz., R AERKT 5 E T30 HMER TR L, JOSKZEROT
21T R 2 B3 Fn B K THedd L. anhydrous NapSOs. THZME L 72, &
—Z U=z NR L — 2 — TRk, it Ea V0o T s~ N5 7
4 — %47V, 386.0mg(5Z,8Z,112,14Z,177)-5,8,11,14,17-icosapentaenal % ¥4 15 {4,
DRI & L THIEE9.9%. INH38.4% T2,
"H-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, /= 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). 3C-NMR (100 MHz, CDCI3) 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™ : = 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.

(52,82,11Z,1472)-5,8,11,14-icosatetraenal

FFE & Rk LT, icosapentaenal, (5Z,87,11Z,147)-5,8,11,14-icosatetraenal &
W BOWUR & L CHE purity 99.4%., IV=R37.6% CTiH7-.,
'H-NMR (400 MHz, CDCl3) ppm : 8= 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, /= 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). 3C-NMR (100 MHz, CDCls)
ppm : 6= 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™ : § =
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,1772)-11,14,17-icosatrienal

b5 & RIREZ2 T4 T, icosapentaenal, (112,142,177)-11,14,17-icosatrienal % 5 5
O E U THE 4%, ILFR32.9% CTHT-,
'H-NMR (400 MHz, CDCl3) ppm : 8= 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). 3C-NMR (100 MHz, CDCl5)
ppm : 5= 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™ : © =
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,1472)-11,14-icosadienal

52 & [RAR 72 F{E T, icosapentaenal, (11Z,14Z)-11,14-icosadienal % % 35 2 DR
A& L THIEE99.9%, UNR35.0% T/,
"H-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, /= 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). 3*C-NMR (100 MHz,
CDCl3) ppm : 8= 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 9=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.

(42,7Z2,10Z,132,162,197)-4,7,10,13,16,19-docosahexaenal

FFE & R 95T, icosapentaenal, (47,72,102,132,162,192)-4,7,10,13,16,19-
docosahexaenal & ¥ A DRIA & L CTHED9.8%., ULZ41.2% THET-,
"H-NMR (400 MHz, CDCl5) 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). >*C-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™ : © =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 RV = HOERR
(62,92,122,1572,1872)-1,6,9,12,15,18-henicosahexaene

251 80°C TMethyltriphenylphosphonium bromide (532.5 mg, 1.49 mmol) % Hz 1§
L7z, 1.63 M n-BuLi in hexane (925 pl, 1.51 mmol) &k %
methyltriphenylphosphonium bromide in THF (7 ml)~%#5%0i F=EIE TMNA 7=, 30
MR TR %, 52,82,112,14Z,172)-5,8,11,14,17-icosapentaenal (426.6 mg, 1.49
mmol) in THF (8 ml) % -78°C CHI X 1RFfE#R#: L7, <> L 7Zpentane (20 ml) THy
W UT=%. RIGHK Zpentane THHHY L 7-, flH#R IS Bafn &K CTHed L |
anhydrous NaxSO4. TRz L 72, »—& U —x /R L—& —TCiRfitk., %
SUBNFNI T AT v NI T T 4 —EIT, 126.6 mgi(62,9Z,127,157,187)-
1,6,9,12,15,18-henicosahexaene & M (4 DA & L THEEE9.9%, UN=R29.8% T
72,
'H-NMR (400 MHz, CDCls) ppm : 8= 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, /= 17.1 Hz, 10.3 Hz, 6.6 Hz , 1H).
BC-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™ : © = 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.

(62,92,122,157)-1,6,9,12,15-henicosapentaene

R & RIEEZR FE T (62,92,127,157)-1,6,9,12,15-henicosapentaene % M {4, (D ik
k& LTHiEI.I%, UNHE25.2% TH7=,
"H-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, /= 17.0 Hz, 10.3
Hz, 6.7 Hz, 1H). 3C-NMR (100 MHz, CDCl;3) ppm : 8= 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™ : ¥ =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,1572,1872)-1,12,15,18-henicosatetraene

EL & R 72 FHE T, (127,152,182)-1,12,15,18-henicosatriene & & (4 D K &
L THEE99.9%., UNZR29.7% THF7-,
'H-NMR (400 MHz, CDCl3) ppm : 8= 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, /= 17.0 Hz, 10.3 Hz, 6.7 Hz, 1H).
BBC-NMR (100 MHz, CDCl;) ppm : 8= 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™ : © =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,157)-1,12,15-henicosatriene

FFC L REEZR THE T, (12Z,152)-1,12,15-henicosatriene 2 HE A D& & L Tl
f£99.9%. UIN#E28.7% TH7=,
'H-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, /= 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, /= 17.0 Hz, 10.2 Hz, 6.7 Hz,
1H). 3C-NMR (100 MHz, CDCl3) ppm : 6= 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™ :  =3075.2, 3007.2, 2952.8, 2930.2, 2848.6,
1633.7, 1466.0, 1434.2, 1275.6, 994.5, 908.4, 722.5.

(52,82,11Z,14Z,1772,202)-1,5,8,11,14,17,20-tricosaheptaene
50 & [RIAR 72 F1EC. henicosahexaene, (52,82,112,147,17Z,207)-

1,5,8,11,14,17,20-tricosaheptacne Z A, D E A & L THIFE99.9%, UNLZK37.0% T4
7o
"H-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). '*C-NMR (100
MHz, CDCL3) ppm : 8= 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™ : § = 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 D &FL

TEMPO (81.0 mg, 0.52 mmol), Fe(NO3)3 * 9H,0 (216.0 mg, 0.53 mmol), NaCl
(30.4 mg, 0.52 mmol) % dichloromethane (1ml) H CTERFE Xt ==L TS MH#E L
72, IKIZ. 5-hexen-1-o0l (501.5 mg, 5.01 mmol) in dichloromethane (4 ml) Z 1% .
R TR e T 7o, RUSIREZE T A4 R TAHIl%, »—& U —x /R
— X —TRMEEITW\., YV T5Nra~v 777 4—I2X0, 162.0 mgD5-
hexenal & & DA & L THIEE9.4%, IR 32.8% THT-,
'H-NMR (400 MHz, CDCls) ppm : 8= 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). 3C-NMR (100 MHz, CDCl3) ppm : §=
21.18,32.96, 43.11, 115.56, 137.55, 202.50. IR (film) cm™ : d = 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 BBERIE T TD(62,92,12Z,15Z,187)-1,6,9,12,15,18-henicosahexaene D% iE
i

(62,92,1272,157,1872)-1,6,9,12,15,18-henicosahexaene (19.4 mg) in dichloromethane
(1 m)ZFEFKIL T, 33-35°CTHRE AR 7o, A A TR L CTHF CAIR
L7-t. GC-MSZ#T L7=,

2-2.9 FRU I A ONEERIH R OIERIRD A F/vx 2T WAL

MR ) A DB L. Bligh-DyeriEiZ L » THiH 24T o 72, DR T 1 A3 @)
Z IV CSMERE LT, 15 B il /XD # — % chloroform-methanol-water (1:2:0.8
v/v, 38 ml)Z Il & TR #R L7, WKIZ, chloroform-water (1:1.2 v/v, 22 ml) % Il
ATk, 7 A NE=TAHAilmz T Uiz, ik, n—4 U —2 AR b —
2 — T aATV, IEEZS7, 5O IEEIX. 2N KOH-95% methanol (=
AR LT, 80-90°C TIRFRIT A L ZAT e o 70, US4, ethyl acetate THiIHI 21T
VY, BIFN IR K T4, anhydrous MgSO, CRZME L7, MIHIKIZ, »v—% U
— T /NR U —F —TRMEZITV, IRAEY % 3% H2SO4 —methanol (50 ml)#&f#E L |
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B A 1SR RTT o 7o, SGiRE 7 —42 Y —x /SR L — 2 — TR Z1TV . IRAE
¥y~water (30 ml) & N 2 7=, 1RG K % ethyl acetate Tl L. Ko,COs/K¥EK I LY
ffn R /K CHE L. anhydrous MgSO4. Tz U7z, fhiHiRIX, v—4% 1) —=
PNIRL— 2 — TP ATV, IENIEE A F L= 2T V4572,

2-2.10 BT B X DRBREIHEE A F )V 2T )V DGCHHT

GC-FID (Shimadzu 14B) (2, AR L7=#IBIEE A T L= 27 L (1ud) ZIEAN
LTt & T>72, T 71 7 A13TC-WAX column (0.25 mm i.d. x 30 m)% {3
L7ce 17 HNREIL140°CT5 0 MfRFife. 4°C/minT230°CE THIR S, 10047
FIPRER L7z BEATROIRE13220°C, #H#R OIEEEIEL230°C, F % U 7 A AIEN,
(170 kPa) % FV 7=,
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23 BRBIVEBE

R D A L0 EGE AR MH(SDENEIC L W AR L= 2 A, 0.08 %5
HZENTEIZ, ZORKMIX., DT DRROEEEREZA LTV, Hohiz
KD GC-MS BHTIZ L% h—# A F 7 a~ b Fig. 3 1R,

: /

0 i : . e e

5 100 (min)
9

50

LI

133 +
; MEEs g M
i A @ 27 o 25 (i)

mz 200 00

Fig. 3 BB U I ADEHOD b —F N A F v 7 u< MA)RREERSLS D~ 2 X227 jL(B)

KT, 85 LI EHE AR EFRKTCGA0%) N EENTND I ERbhotz, £
ZC. SDEVEZBEVIRL THMEZHE LT, YISV T rra~w NTT7
4 —I2 XV BREOALAW(10 mg) & BB L 7=, HBIOLAW D GC-MS 5Hric &
D, DT A A MHNEIm/z284 THH7=, 'H.NMR A7 MLZED, 1#oOE
=A7Fa by, 0HOF LT 4o Ta by, 4ODORE DT UREED E X
TUNMIDAF L TFa by 3OO0 _EEAICHETIAF LT a b, ]
DDAF L EAFNAT ha o pRgllSnTz, 2D &b, 1,4-skipped diene
DR Y = AR ORI B = /UEED R S 7z, BC-NMR A7 R LTI,
Q1 RFBOV T T NADBBMPEIL, DEPTIEIZ L ST, 204 V7 4 v H—R i,
DA F L T—Ry, 1HOAF IV —R PR TE-, —IRITD H-H
COSY BLUHMBC A7 FAnb, R A FLBLRE=/LT7 1 Frd 14-
skipped diene #&E R OB Z MR L7z, L EORR IV | Holg D 1 2 OFEHIC
GENDFERSIL. 1,6,9,12,15,18-henicosahexaene & TAR L 7=,

Polyunsaturated ~ DIBAL Polyunsaturated H3CP+PH3BT; Polyenes
fatty acids(Cn)  THF,-78°C  Aldehydes(Cn) n-BuLi, THF,-78°C (Cn+1)

Scheme 1 RV = vEEEDOEK
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2O ZEHEG OB NS AT 5720, BOLEW 2 LRI
AT D Z L2 Lz, 2O skipped diene #51& X, AT AIREZR NG NGEE DB #% &
FIHATAZ L2, Rimo _HEiEAIX, Wittig )i 2 W 1 IRFBEHE R BOG T
METEHEEXT, Thbb, (52,82,112,142,172)-5,8,11,14,17-
icosapentaenoic acid % HH3&JFUEF & L C, #EITHKID DIBAL in THF % HV>, -78°C
CT(52,82,112,147,172)-5,8,11,14,17-icosapentaenal % [{ % 38.4% C1&7=, WIZ., =
DT VT & R & methyltriphenylphosphorane % -78 °C T, itk & L T »n-BuLi % H
VN2 Wittig SIS &2 T(62,92,122,152,187)-1,6,9,12,15,18-henicosahexaene % X
2 29.8% T#7-(Scheme 1), 5 5 #17- henicosahexaene Id 2 Bt TR
11.4%ThH o7z, £ T, il DRSS & ARG D henicosahexaene 2 GC-MS
BEONMR AT MO AE{ToT2E 2 A, ERIC—EHTDHZ ERbro
7= (Fig. 4).

51 A
M 87
501
105 g .
1 ‘ 133 M
145 qeg
173
ol A | W g 027w os owm e e ass ()
100 200 00
4 B
T
— — — — — S
50
55 105
29 119 M+
133
145 159
ol ‘.| | b h, %3 w am as o an 25 e (Ge)

100 200 —"z00

Fig. 4 BilFOEERDA) L ARHB) DR R F v

U EDFREREI O 82T I A OIS E £ 0 EEERT L.
(62,92,127,157,187)-1,6,9,12,15,18-henicosahexaene TH D ERE LTz, T D
henicosahexaene |L. ZAVE THHE, flEE, YA QRS THREI TS, 349
VIRTOHEIZ L D & AU B A OKERKRRIC L DRIz, B2 &
L T cubenol BWE EN T2 DWENRH S, VT D cubenol 1E, & DthigHEEA
THRIHEN TS, P05 WY I X OREIF 25 cubenol DR %~ A
AR MRV T rvav A T v 7 A HWTRATZN, RN 600
lze DT EING, FIRY T A ORGEIRFE N XK T AU B 2 JAE LT
HIENREBEZON, bbb, AU D ADONEL, Gl T T cubenol % & %
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CHERT OB BT, ZUTK LT, i K Oz R TR
mfﬁ%@f)mx@ﬁMﬂt_ot@fi&m#k%ubto

L2 AT, BBREWZ LT, Z @ henicosahexaene |£, OT NIHEEEFREH
LTWe, 22T, ZO=FAHEHEZMR~L7-0, BERbamTh o R
Vo U H e AR LTz, (52,82,117,147)-5.8,11,14-icosatetraenoic aid,
(11Z,147,17Z2)-11,14,17-icosatrienoic acid, (11Z,14Z)-11,14-icosadienoic acid 2 )}
(42,772,102,137,162,197)-4,7,10,13,16,19-docosahexaenoic acid % > T DIBAL =
JTLEAT > T, (11Z,14Z,17Z)-11,14,17-icosatrienal, (11Z,14Z)-11,14-icosadienal &
WN4Z,72,102,13Z2,16Z,197)-4,7,10,13,16,19-docosahexaenal % ¥ 32.9 - 41.2%C
L7z, S TINBT AT REFRAKRT V& O Wittig K2 LD
(62,972,127,157)-1,6,9,12,15-henicosapentaene, (1272,157,187)-1,12,15,18-
henicosatetraene, (12Z,15Z)-1,12,15-henicosatriene &2 ON5Z,8Z,117,14Z,177,207)-
1,5,8,11,14,17,20-tricosaheptaene % ¥ 25.2 - 37.0% CAHK L 7=, (Fig. 5) &UILHE
X, 9.5%-152%Th o7, GRLIERY = O=AA % liLi=& Z A,
henicosapentaene |3 henicosahexaene & FH{LL L TN oAy, =A A JRED G5 o
oo Y = OWFEDOFZIL, tetraene X° triene TIX72< 72 Y | tricosaheptaene
TlE, DTN TN—T 4 —Tholc, BHEEOWFEHFEXDERIZLD |
(72,10Z,137)-7,10,13-hexadecatrienal [z (ON8Z,11Z,14Z)-8,11,14-heptadecatrienal 757
R, BERERE AT HDICX L, (82,112)-8,11-heptadecadienal <°
pentadecanal 234+ U —REZFFHOZ LA WEL T D, "D F U | skipped
diene DHEE DI L » T, FEFRICHELZRITT I LR 0hoTEY, &
EIDRY = AZBNT S R A2 /B ST,

(12Z,157)-1,12,15-henicosatriene

(122,15Z,182)-1,12,15,18-henicosatetracne

N
-
— NN N
>

(92,122,15Z,182)-1,9,12,15,18-henicosapentaene

(62,92,122,157,187)-1,6,9,12,15,18-henicosahexaene

(52,82,112,14Z,172,202)-1,5,8,11,14,17,20-tricosaheptaene

Fig. 5 &KL 7= henicosahexaene & \NZ DEFZ A
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—J7. WU B A DK D GC-MS izl o h—F# v A A u~ b
. 82 IS FE R AR Y = ORI S 7 (Fig. 6), TDELF =27
— A A NI m/z286 TH Y, GC-MS A7 MV OVE R & D HEE D 5
(6Z2,92,127,157)-1,6,9,12,15-henicosapentaene CT& 5 & [AIE L7z,

K)xy
50 A
0 i . I s N T
50 1 100 (min)
[ 1

/ B

82.5 85 (min)

C
&7 91
41
50 |
105
19
P 1B 45 o
163
0] e blup sl 13:? 1.;’] 2?_] 2.!5 229 245 &7 (286 )
100 Y m/z 20 T ~"
Fi)
11 D
9
50 |
%
3 105
19 .
’ 13315 M
0| J I..“.r | l.l..!. oA 1% m 5z w & o (%)

100 m/z 200 200 (min)

Fig. 6 BRIV ADOKEMO h—F VA A7 v< PBINTRARART hL
BRU I ADERDO N—FNVAF 7 a< b
Z DR (A%REIR (62, 9Z, 127, 15Z, 187) -1, 6, 9, 12, 15, 18-
henicosahexaene, ERFINPEERRY =)
WERRY T DIRRARY FL
AR L7 (6Z,9Z,12Z,15Z)-1, 6,9, 12, 15-henicosapentaene M~ & A
~N7 b
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IO, BT B AZBWTH SDEJETHBAFHM L= 2 A, ML VIK
D> 72(0.01 %), FFHAVINEMZ GC-MS T Liz& Z A, BT b X OfEH &
[FARIC AR B LA DR S AU(Fig. 7). (62,92,122,157,182)-1,6,9,12,15,18-
henicosahexaene & [FlE L, &k & LT, (62,92,12Z,157)-1,6,9,12,15-
henicosapentaene HAiEH 47z, THHRY ZANTMFETREATHZ &b,
RO D 71 A DR ERICT G T2 LB R T,

50

o I.l.l.kl..l . —

50 1 100(min)

25 /
0 . —//L I P e S S—

82.5 85 (min)

Fig.7 HBRU I ADBMFD F—FZrAF 7 ua< |k
A BRI ADRERD h—FZNA A~ b
B : ZDWKE (BREIH(62,92,127,157,187)-1,6,9,12,15,18-
henicosahexaene., Z£%<E123(6Z,9Z,12Z7,157)-1,6,9,12,15-

henicosapentaene)

WIZ, 2R = FHOERRIZOWTHREF LTz, TOHEL RS L.
RERAEEDSHIERIA & TRRIND T, FL R R T 0 A 0 BislEE 2 LT
HEERRL AR & € L 7=, henicosahexaene M54 . docosapentaenoic acid (C22:5)7%>
O 1RFEWR UCTHERT S ETRELED, BROBHRIIHRE S ol
WD 1 A D% BLHN A AENIERIX,. octadecatetraenoic acid (C18:4; 30.4%),
icosapentaenoic acid (C20:5; 14.5%), linolenic acid (C18:3; 10.8%), palmitic acid
(C16:0; 10.7%) K% O arachidonic acid (C20:4; 8.7%) T > 7=, T 1 A OENIE
AL HIZIEEEETH > 72, Youngblood, WW.H &, YU = FHDOEL K 2 NG
Bepik LB 272, ARIEE, YT 2RI A BT 5I2E > ThaRry, 39
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INHOREREIY ., XV EEE O octadecatetraenoic < icosapentaenoic acid D
NIRIRBEIZ o> TR Y = DNERLT D 2 HEE LT,

U EDOHIZEL D, U ADEFRIL. . BBk, ROFMIZE > TET S
ZEnbiroT-, HTH. henicosahexaene |TIFE-CH D TR T X, U A
DEED=F A DEITHEL RIFTT LB b,

Broekhof, N.L &%, RV = T2 T b a2 03 <. e %
2585 L T0nD, ®—F Kurihara, H. 513, o DOZ2EK8&FEIZBWT
LRETHD Lk~ 7=, 3 ZZ T, (62,92,122,157,187)-1,6,9,12,15,18-
henicosahexaene DFEFE I F COLEM LKA L 72, henicosahexaene % 25X
mT33%%f3LﬁWﬂ¢%ﬁif‘ﬁﬂbﬁ&%%mmhm I LTcE 24, 2

R TIXBENRBO bLenoTon, TNLIRIZEAICEf L, EY
Ao, 3 HEEEZIZ GC-MS o8 L7FRFIC, BB LAY D3R S 1
7z, TRIN/-AEE% b &1 S-hexen-1-0l # TEMPO # HWCEgfb L7= & =
A, OULH 32.8% T S5-hexenal 15, = DLE YA henicosahexaene D EE(LAE K
W& —E3 5 Z &> 7= (Scheme 2),

TEMPO,Fe,03*9H20,NaCl

/\/\/\OH S /\/\/\O

Scheme 2 5-hexenal D& hL

ZOZE XY HWESCHLIEET 7 A 1D henicosahexaene | T{RFETIZZER P D
FIZL > TIL A F, 5-hexenal ~& BRI, BIKOFEXICEEZE K 3(?”_
& IR ST (Fig. 8),
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a0

50

100

150 (min)

B

50

100

150 (min)

C

50

100

150 (min)

Fig.8 (6Z,92,12Z,157Z,187)-1,6,9,12,15,18-henicosahexaene DEERE T CTD AL

A KISRIDO h—FZNAF 7 <k
B:21 HEDO h—F N A F 7 a<= |

C: AR L7 5-hexenal D h—Z VA A7 ua< k
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EIE BBRUYINI I/ FICRBITID 2 XA TOERMERY = UHHIZ
DT

3-1 il

ENRNSHZARAAHETITRRAETTRIZDEASATWLIYI N T /A
(Sargassum thunbergii)|318¥e D —FE T, HARLSH, IS, PE. KEFERE
OWMH TS EFT L TWD, HFx REMEMICAERG RS &8
W2, WHOREREOEF GHE-TEBY . BHETVE, F~adffé LTHH]
HAEIhTnsd, OFRETIE, £ 500 FF120HE G EOWREERSICHEH SN T
&z, SPOEEOMIETIZ, ~ 7 AERTHEE, ERAlL PIRIEDIEMEN &
0. ANIZK L TIIRERERES S SN0 2 EOUEAl & LOFIHRER S
ncTnsg, ¥

BRI ER R OREO BT, VI 7/ A6l Bl (SDE)AIC
KUK AZFRE L, GC-MSHHTLice ZA, WU I A LRI,
(62,92,127,157,1872)-1,6,9,12,15,18-henicosahexaene M (N6Z,92,127,157)-
1,6,9,12,15-henicosapentaene 23 gl sy & L TR S 7z, BBREEWNZ Lo, o
U5 henicosahexaene 35 J OY henicosapentaene DIEZIL AN FH /2y & LT
Sz, BMED ZNORY = U HEHBEL TREEZREL., SbIZ
AR E DREIZ K> TRIET 2 Z L LTz,

3-2 EBRMEIROFIE
3-2.1 FEBAE
v X~ T ) A (Sargassum thunbergii)l X[l O RRFRIZ T, 2015 4 12 AIZERELL

7o VEIEMEK THeE L, I E T, -20°CTHRAF LTz, 2089 2 B O fa i
KOERIZAWFE R, BRI by Bk, v 7 ~-T AV R v F Py v

(BR) . BRI bRk T2 (BR) L VBEA L, fEHT %1, THE X N v A/
R 7 x /), dichloromethane [Z/KEbL /LoD AT LTz, GC 7oHTi%
HEHE GC-14B BME N 7 2 &M L=, T X COMJ&SIE, TLC (0.25mm E.
Merck silica gel plates (60 Fas4)) &2 T8 GC (Shimadzu GC-14B) CiEBR L 72, IR A%
2 FJViE, Nicolet FT-IR THIZE L7z, 'H-& T BC-NMR 72 5 NI AFEA T |
JViX, Bruker AVANCE 400 T1T -7z,
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3-2.2 B oOFHR
7 X hT 7 A(200 g)~ZKEE K (200 ml) % I 2 CEER% . dichloromethane -
pentane (1:2, 150ml) ZHIHPAMEEE LC, SDE #£C 2 FefihlH U7z, hlHwk
I%. anhydrous Na;SOs Z FHV N CTHi ek i C—BREZEE S H 70, B2 HI 2 Al LT
%, iR E e —2 U —x R L— & —|2 K > TRARM L72(30°C, 700-293
Torr), = DFEF., FEMEE 2.6x10°% CTHRLIV-, HONTZREMEY 7o A ¥
(100 ud) THIR L. oM T 5 F CEFREH L T20°CTHRIEL,

3-2.3 GC-MS 43#T

GC-MS (Shimadzu QP5050A) (2, AR L7k (1 wd) ZFEAL THOMr&EAT
ST, TS T 2013 DB-WAX (0.25 mm i.d.x60 m )Z{#EH L=, 77 LIEEIX
40°CC 5 SRR FF% . 2°C/min C 230°CE CTHIE S, 50 o MIRFF L=, EAES
DOIRFEIL 220°C, ¥ U 7 A AT He Z VW, W#EIZ 1.6 ml/min & L, A7V v
NEEIZ 10:1, A A AL T 272D DBEIEIT 70eV & Lz, BFRAKG OFRIE IFIE 5
VrrvavA Ty ARNDE S AARY MLOEE, SCHIZEEHE ST
ARl EVTAZALY MLVOHE, RN AZLZ MLONIST T4 75V —fask
Ik ViTo7=, F£7=. RIZ n-alkanes (C7-C27) % L TR 7=,

3-2.4 B LRY = O R

SDE# 0 i LA L7225 Tmg) 2> UV ho5vra~ N7 77 4 —IZ &
S THEZITV, FEMRMEEIZA Y = T (1.8 mg) X VR U = 1 (0.9 mg) & 15
(10 mg), GC-MS K U'NMR T &1T - 72,
AU =2 I: 'TH-NMR (400 MHz, CDCl;) ppm: 6= 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); *C-NMR (100 MHz, CDCl;) 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.
A Y= II: 'H-NMR (400 MHz, CDCl3) ppm: §= 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, /= 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.
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3-2.5 Syntheses of (32,62,92,12Z,15Z,187)-3,6,9,12,15,18-henicosahexaene (I)
2-propynyl-1-bromide (4)

PBr3 (62.7 g, 231.6 mmol) & b > < U filfif & D pyridine % % e 2-propyn-1-ol (1;
34.2 g,610.9 mmol)~—10°C Tz 7=, IR T2 FFRIFEHRL ., HEAEEZITV., 4
(45.0g, 61.0%) % MDA & L THT,

'H-NMR (400 MHz, CDCl3) ppm : &= 3.88 (d, J= 2.6Hz, 2H), 2.53 (t, J= 2.6Hz, 1H).
BC-NMR (100 MHz, CDCI3) ppm : 6= 78.72, 74.87, 13.39. IR (film) cm™' : §= 3300,
3009, 2980, 2933, 2877, 2122, 1217

2-(2-propynyloxy)tetrahydropyran (5)

NaHSO4(1.0 ml, 5.0 M)/K¥&FiE % 7 /v =2—/L 1 (2.2 g, 39.3 mmol) % O* DHP (5.0 g,
59.0 mmol) DIRAE~INZ 7=, =i T 24 FEHE % . NaHCO; &2 TR %
1k, ether THIH L7-, RIS FIRIE /K THEE# . anhydrous Na,SOs THZ
L7z, MiHiRE o —42 ) —x /R L — % —CiEfE 217\, 788 L C THP ether
5@.4g 71.4%) = BEADOHKKE LTHT,

"H-NMR (400 MHz, CDCl;) ppm : 8= 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). *C-NMR (100
MHz, CDCl3) ppm : 6 = 96.83, 79.76, 73.98, 61.99, 53.99, 30.20, 25.32, 18.98. IR
(film) cm™ : 9= 3315, 3292, 3259, 2956, 2873,2846, 2248, 1733.

2-pentyn-1-bromide (6)

PBr3 (25.9 g, 93.8 mmol) % b > < ) filtfif & D pyridine % & ¢p 2-pentyn-1-ol (2;
22.0 g, 256.0 mmol)~—10°C THI X 7=, =i T 3 FRffEEE . SR 2 kK ~E
&, ether THH L7z, fliHH# &K, faF NaHCO3 KK & OMafn £ 37K C leid
L. anhydrous Na;SO4 THzM L7z, flitikz n—4 U —x R b — & — Tl
ATV, R LT 6(26.0 g, 66.9%) % MDA L LT,

"H-NMR (400 MHz, CDCl3) ppm : 8=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). *C-NMR (100 MHz, CDCl3) ppm : &= 89.44, 74.63,
15.72, 13.48, 12.66. IR (film) cm™ : §=2967, 2937, 2911, 2233, 1644, 1209.
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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 A&~
10°C THNZ., 65°C T 1 KfffiE#R L7z, =i T Cul (40.0 mg, 0.2 mmol)Z 1% 10
E#PE% . bromide 4 (6.4 g, 53.0 mmol)Z N %72, 65°C T 5 FEHEEP% ., NI
ZEEGE < 0 L2 fafil NHaCl KIEHRIZIE X, ether THH L7o, fhHR A Al
Fl NaHCO3 /KR S OMaFn & /K CHevd L. anhydrous NaSOs, CHZEE L 72,
HiaEz e —&% ) —x /R L —Z —TREMEEZITV., BT~ N7 7 4—%
L C THP ether 7 (6.5 g, 69.7%) % A OWRIA L L THET-,

"H-NMR (400 MHz, CDCl3) ppm : 8=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). 3C-NMR (100 MHz, CDCl3) ppm : 8= 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™" : &= 3400, 2939,
2874, 2845, 2250, 1732.

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

THP ether 7 (6.5 g, 34.0 mmol) % K,COs (6.84 g, 49.5 mmol), Cul (6.28 g, 33
mmol), Nal (7.42 g, 49.5 mmol) in DMF (40 ml) D%&¥#&#Z (21 2 7=, bromide 6 (8.0
g, 54.0 mmol) % SR~z IR TS EFRlREE L=, Minikzt® o4 FTA
i LT, ether THIH U7z, il 2 Bl NH4ClLKEHR, K, Bafi &K Tk
¥ L. anhydrous Na;SO4, CHZIE L 70, filiiEZ n—#% U —= XKL —& — TR
Mat%. 5% (w/w) PTS-MeOH (90 ml)/ARICHIN z.. IR T 20 Befii# R L7z, o—
2 Y —x /R —%—T MeOH ¥ E#%., Rieha = —7 /L ChlilH L7z, #li
% % B AN NaHCOs /KR 3 L OMafn £ /K THeid L. anhydrous NaxSO4 THz
L7z, iRz e —2 ) —= R L —X —TCRMEEIT, I T L7ua~ I T
7 4 —7% L C triynol 8 (4.0 g, 64.7%) % #EEADIFK & L TH7-,

"H-NMR (400 MHz, CDCl3) ppm: 8=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). *C-NMR
(100 MHz, CDCl5) ppm: 5= 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™: 9= 3337, 2982, 2939, 2913, 2871, 2246, 2207.
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2,5,8-undecatriyn-1-bromide (9)

1M PBr3 (8 ml, 8.0 mmol) in ether & - < V) filifE & pyridine % & 1¢ 8 (4.0 g,
22.0 mmol) in ether (20 ml)~—10C Tz 7=, ZIE T 2 FFREIIRERE . ROSHR & 0K
KA~FEE, ether THIH L7z, fliHK 27K, fF0 NaHCOs /KIAHE M OV Fn & 37k
TYEH L. anhydrous Nap,SO4 Tz L7-, iRz — X ) — R L — & —
TRMEZATV, BT L27n~ 7T 7 4—%2 L T9(1.6g29.1%) % HEDHKIK
& LT,
'H-NMR (400 MHz, CDCls) ppm: 8= 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). 3C-NMR (100
MHz, CDCI3) ppm: 6= 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™ : ©=2977, 2930, 2918, 2888, 2879, 2246, 2233, 1719, 1321.

2, S5-octadiyn-1-ol (10)

Alcohol 1 (5.5 g, 33.0 mmol)Z K>COs (6.8 g, 49.5 mmol), Cul (6.3 g, 33.0 mmol),
Nal (7.4 g, 49.5 mmol) in DMF (40 ml) DR#¥&#Z 121 % 7=, bromide 6 (3.7 g, 25.2
mmol) % ISR~ . IR TS5 KRR L7, RIGKRZE 74 N TAIEL
T, ether THH L7z, IR A f3Fn NHLCl KIAHR, K. B3Fn& K Coevd
L. anhydrous NaxSOus, CHZME L 7=, fiHiEEZ 0 —% U —= /R L — & — Tl
ATV, AT nma~ 777 4—%LT10(2.7g 93.1%) % EADHEEE LT
372,

'"H-NMR (400 MHz, CDCls) 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). 3*C-NMR (100 MHz,
CDCls) ppm: 6= 82.45, 80.81, 78.36, 72.67, 51.25, 13.79, 12.32, 9.79. IR (film) cm™:
b= 3334, 2980, 2937, 2920, 2882, 2255.

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

IM PBr; (10 ml, 10.0 mmol) in ether % > < Y fillli & pyridine % & ¢ alcohol
10 (3.8 g, 25.0 mmol) in ether (10 ml)~—10°C THI x 7=, =R T 3 FFRIFHEEEL. KX
SR 2 KK ~TEZE | ether THIM U7z, fliHH# 2 /K, B0 NaHCOs /KR & UM
IR K TP L. anhydrous Na,SO4 CTHZEE L 7=, fhiHiEEZ 2 —4% U —= /\R
L— X —TRMEZITV, W7 L5700~ 7 F7 ¢—% LT bromide 11 (2.8 g,
52.9%) % B OHRIK & LT,

"H-NMR (400 MHz, CDCl3) ppm: &= 3.92 (t, J= 2.4 Hz, 2H), 3.21 (tt, J= 2.4, 4.7 Hz,
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2H), 2.17 (tq, J= 2.4, 7.5Hz, 2H), 1.12 (t, J= 7.5 Hz, 3H). 3C-NMR (100 MHz, CDCls)
ppm: 5= 82.67, 82.08, 75.24, 72.16, 14.82, 14.10, 12.33, 10.06. IR (film) cm™: 9= 2977,
2939, 2909, 2871, 1728, 1211.

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

Bromide 11 (1.8 g, 9.0 mmol)Z Cul (1.7 g, 8.9 mmol), Nal (2.0 g, 13.5 mmol),
K>COs (1.9 g, 13.5 mmol) in DMF (10 ml)DR#&EH#Z (2NN 2. 72, trimethylsilylacetylene
(3; 1.1 g, 1.0 mmol) % ISR~ %, IR C 16 KR L7-, XIS % hexane
THIH U7z, AR 2 800 NHaCl KEHR. K. BSREHEK TYEF L. anhydrous
NaxSOs, CHZIE L7, iz a—% U —= KL — X —TRMEZITV., T A
ysua~ K757 4—% LT TMS ether 12 (1.3 g, 65.4%) % 157,

'"H-NMR (400 MHz, CDCl3) ppm: 8= 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). 3C-NMR (100
MHz, CDCI3) ppm: 6= 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™': = 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) )z O}
water (0.5 m)DIREW~IN %, IR T—BefE#E L=, MIGHK % pentane THIH L
7o TR A K & faFn IR CTYeid L. anhydrous NaxSOs, THZMEE U7z, flIHR
Bo—H ) —T R L — X —TREME 21TV, triyne 13 (433.0 mg, 78.7%) % M40
Rk L LT,

'H-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). '*C-NMR (100 MHz, CDCls)
ppm : 6= 82.25,78.19, 76.65, 73.36, 72.89, 68.71, 13.81, 12.34, 9.70, 9.61. IR (film)
cm™! : 9=3294, 2969, 2935, 2918, 2892, 2871, 2849, 2216, 1728. GC-MS m/z: 130
(M), 128, 115, 89, 77, 65, 51, 39.
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3,6,9,12,15,18-henicosahexayne (14)

Triyne 13 (232.0 mg 1.4 mmol)% Cul (405.0 mg, 2.1 mmol), Nal (319.0 mg 2.1
mmol), K2COj3 (294.0 mg, 1.4 mmol) in DMF (10 ml) D BRI NN %, 40°C CTHE#:
L7z, bromide 9 (700.0 mg 3.1 mmol)% 40°C Twp - < ¥ 5 K/ TN K~
A, S HIT45°C T3 Lo, RUGHK Z ether THiH L7z, g 2 fafn
NH4Cl /KIEK & fafn /K CPeyd L. anhydrous Na)SOs, CHZlE L 72, fhHIK %
R—& Y —T/NR L —F —TRMEITV, W T7L7n~v  NTT77 4—% LT
henicosahexayne 14 (180.0 mg, 46.4%)% HE D dh & L TH7,
'H-NMR (400 MHz, CDCl3) ppm: 8= 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). 3C-NMR (100
MHz, CDCI3) ppm: &= 77.20 (12C), 31.58 (3C), 22.64 (2C), 14.09 (2C), 13.82 (2C). IR
(film) cm™: 9= 2972, 2933, 2925, 2873, 2839, 2365, 2314, 2208, 1725. TOF-MS m/z:
273.1646 (M+H)" (Calcd for C21Hai: 273.1638).

(32,6Z2,97,127,15Z,18Z)-3,6,9,12,15,18-henicosahexaene (I)

Hexayne 14 (66.9 mg, 0.2 mmol) in THF (6 ml)~~ Lindlar catalyst (80.0 mg, 5% Pd-
BaSO0s) & fiflfftz: & L C quinoline (5.0 mg)% 0°C CTHI %, EEimE D H gas (26.9
ml)Z WIS 5 F CTRICE T 72, RINEZ 7 A4 FTAiE%, ether T L
7o HHR A K & faFn /K CTYei¥ L, anhydrous NaxSOs, THZMEE U7z, flHR
ru—F ) =T NNRL— X —TREZITW, 7703 77 4—%21LT
henicosahexaene I (9.2 mg, 13.8%)% M DOHIAR L L TH7z, 'H-NMR (400 MHz,
CDCl3) ppm: 6= 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). 3C-NMR (100 MHz, CDCls) ppm: 8= 132.04 (2C), 128.57 (2C), 128.25
(20), 128.13 (2C), 127.89 (2C), 127.02 (2C), 25.63 (3C), 25.54 (2C), 20.56 (2C), 14.26
(20). IR (film) cm™: ©= 3014, 2960, 2928, 2874, 2852, 1456, 1433, 717. TOF-MS m/z:
285.2584 (M+H)" (Calcd for C21Hs3: 285.2577).

3-2.6 Syntheses of (32,62,92,12Z,157)-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 ~
10°C Tz 721 . SR % 65°C T 1 BRfH#E L7=, Cul (40.0 mg, 0.2 mmol)%
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Nz C 10 4y 4% . bromide 4 (5.0 g, 41.0 mmol)% 1%, 65°C T 10 FFREHE#E
L7o, BOGSHR 2B < 0 L7 faFn NHACl KEEIRIZHEE X, ether THiH L

7o TR 2 B0 NaHCOs KIS K OMaFl &K TPeyd L. anhydrous NaxSOs,
TR LT, A e — 2 ) — T R L — X —CEEE (T, KA LT
decadiyne 16 (1.1 g, 20.6%) % M OWEIKR & L TH=,

'H-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).
BC-NMR (100 MHz, CDCls) ppm: 8= 81.32, 78.98, 72.95, 68.32, 31.04, 28.35, 22.18,
18.63, 13.93, 9.54. IR (film) cm™: 9= 3303, 2956, 2930, 2879, 2853, 2229, 1732, 1689.

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

Diyne 16 (485.0 mg 3.6 mmol)% Cul (685.6 mg, 3.6 mmol), Nal (539.6 mg 3.6
mmol) and K,COs (746.3 mg, 5.4 mmol) in DMF (10 ml) OW#EZIZINZ, 40°C T
PE¥E L 7=, bromide 9 (845.0 mg 3.96 mmol)% 40°C T~ < 0 5 K2 T TG
TNz, S HIT45°C T3 R H Lo, RIS % ether THIH L7z, filitHik
Ze B A1 NH4Cl K ESE & B fn 7K TYEH L. anhydrous NaxSOs, CHZMERE L7, il
HiREzn—2 ) =2 NR =2 —TRfEZ{TW»., 17 L7u~ NI 7 4—%
L C henicosapentayne 17 (221.0 mg, 22.2%) % A OWFK & L THET=,

"H-NMR (400 MHz, CDCls) 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). *C-NMR (100 MHz,
CDCl) ppm: 6= 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':
9= 2952, 2930, 2875, 2858, 2254, 2207, 1317. TOF-MS m/z: 277.1947 (M+H)" (Calcd
for C21Has: 277.1951).

372,62.,972,127.,157)-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-BaS0a) & filft s & L C quinoline (30.0 mg) % 0°C Tz, HEiHED H, gas
(224 ml) ZWINT 2 F TRICZRT T2, S ZE T A4 FTAHilE%, ether T
Pl U7z, IRz /K & s ik TUed L. anhydrous Na;SOs, THLME L 72,
Ptz — 2 V=2 SR — 2 — TR 2TV, BT L0~ T T7 4 —
% 1 C henicosapentaene II (20.0 mg, 31.4%)% DOk & LT,

'H-NMR (400 MHz, CDCls) ppm: 8= 5.42-5.33 (m, 10H), 2.87-2.80 (m, 8H), 2.12-2.03
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(m, 4H), 1.36-1.29 (m, 6H), 0.99 (t, J=7.4 Hz, 3H), 0.90 (t, J= 7.4 Hz, 3H). 3C-NMR
(100 MHz, CDCl3) ppm: 8= 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™: 9= 3012, 2969, 2918, 2866, 2845, 1651, 1463, 719. TOF-MS m/z:
287.2729 (M+H)" (Calcd for Ca1Hss: 287.2733).
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3-3 BRBLUBE

'|#E T X N7 A (Sargassum thunbergii)% VN Tk A E I (SDE)EIC L Y
FEMEF L= 2 A, 2.6x10°%1525 2 LN TE 7=, Fig. 9 12 GC-MS /i1 d
M—=ZNAF 7 u~x MeRT, BERRTORRTE A, 4TORY = 4
MEFENTNDZ ERDhoTz, ZRHEOWN, EEARRY = 1T KO
henicosahexaene & henicosapentaene & TAR I 72728, il U 71 A (Undaria
pinnatifida) TR H X 72(62,92,122,152,187)-1,6,9,12,15,18-henicosahexaene 335 &
N6Z,97,127,157)-1,6,9,12,15-henicosapentaene DAk & L L= & 2 A, —#
LW Z EBbholz, —J, 5D 2HEOME /e DT I ARORY =
VE—EKTHERDbhotz, Ko T, I NI ADERIZEETND EE
AU T B IO L, henicosahexaene & henicosapentaene @D FME(R & T8
SN, £2T, HORY = HORIEZIRET 57280, SDE Z# ik L T
Mz L, /I TLC CHBEA R ATz, TO/RER, R = TR 215
HTENTER, R T GC-MS 73HTiZ L V| 51 A A2 (MY)D m/z 284
ThHo7=, (Fig. 9)'H-NMR A7 MUzl Y, K =170 b 3E&En
B3, Fhc LT REOF LT oo Ta by, XUV U EED S
DDEARAT VANDAF Lo Ta by, “EESICHET 2 > DAF LU
2 hBRR2OOAF T b DB S U, 1,4-skipped diene #1723 AR S
N7, BC-NMR A7 RV Tk, 10HORBET 7T LB ST,
DEPTIEIZ LT, 6 DDA LT 4 VIRFE, 3 DDAF L UIRFEBILRT DDA
FNIRFTHDHZ ERbhoTe, IRFEHIT 21 ORI NDE I EEERD
&L HHIORY = TIEG FNICHEE L RO Z LR Sz, S 612,
TWRITD H-H COSY B L ONHMBC A7 MUKV, RigAF L 14
skipped diene #§i&E & OFEBENBHI N, LR ->T, I b7/ ORI
GENAARY 11X, 3,6,9,12,15,18-henicosahexaene & FPAEIN7-, —F. &~
Vo L, A4 MHD m/iz286 TH-7-, (Fig. 9)'H-NMR A7 kL
2L, K= 1r7a b EEENTELT, 2L TI10 oA L7
gr7ua by RUOFTEZZEED A OO EAT YLD ATF L7 a b
V. DEESICEET 200 AF LT Ry, 3ODAF LT MUoB
T2 o0 AF VT a R UoPRERIS T, BC-NMR A7 Mk, St L=+
VINVEDMRNCD IEfER S T TOURBIITTE el b oo, v =R Hk
DIRFZD L T F VTR TE R oty ZOZ NG, R I,
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3,6,9,12,15-henicosapentaene & YA L7z, ZD X Hi2, RV =T LEOIIE, K
S _EAE AWM ORY =B/ X b, TivE TOICHRICE
VW, 1,6,9,12,15,18-henicosahexaene }2 TN 1,6,9,12,15-henicosapentaene |18 #: <>
LM TR L7edfiE 23 0 | 3450 RERRFIM DR U = HH T EE D H R S
NIeBn b 5, 4259

il

RV

(min)
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o
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41
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133
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wl "% 28 il

232 243
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Fig.9 VI FF ) ADOBEHD b—F A A 7a<w b BIXOBRAZARS F L
: U T ) ADERD F—FNAF 7 u< b

: R = EIBOIEKREK

cRY Y (DD ARAARY "L

: RV AD)DVTRANRT MV

A

B
C
D

FIT, UM 2 ADORBMIEENDEERRY = 1 O OfE % FE
B4 57, #HE L7- 3,6,9,12,15,18-henicosahexaene & O\ 3,6,9,12,15-
henicosapentaene %\ [& M NARIBIRIVIZE KT A5 Z iz L7z, 3,6,9,12,15,18-
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henicosahexaene I D& %% % Scheme 3 |2/~ d, HHIORY =& FEND
skipped diene #%3i&E1%, Grignard & L < I Jeffery coupling THEEE T 5 Z L 235 %
7co &Ko T. 2-pentyn-1-ol (1)Z A& L THW, PBrs T7 2 E{LZATV,
bromide 4 %57-, F£7-. 1 OKEEHIL, DHP ZH W TERGEAITVY, THP ether 5
& L7z, 339 THP ether 5 & bromide 4 ® Grignard coupling (Z X ¥ | 2,5-
hexadiynyloxy-THP 7 % f%7=, 57 2-pentyn-1-ol (2)i%. PBr; % T bromide 6 &
L7, THP ether 7 & bromide 6 & @ Jeffery coupling, 5| Z#t< THP ® PTS [T
X 2 WiRFEIZ KX > T, undecatriyn-1-ol 8 ~ & & 7=, 3859 alcohol 8 L. PBr; &
WERS 2 Z LT, B —s3— RO bromide 9 % 6 BPETHEE LT, —F.
alcohol 1 & bromide 6 ™ Jeffery coupling {2 & ¥ . 2,5-octadiyn-1-ol (10)% 157,

alcohol 10 1%, PBr3 Z HV T bromide 11 & L7, Jeffery coupling of
trimethylsiylacetyene (3) & 11 @ Jeffery coupling {Z & ¥ . TMS ether 12 Z547-,
TMS JDORBRFEIZ LD, b H—FHDOA v 2 —s3— K & LT, 1,4,7-decatriyne
A3~z Z 2T, IERORFFHK C21 2T 572012, triyne 13 £ 9
® Jeffery coupling %4772 > T, henicosahexayne 14 Z1537=, 1% |Z. hexayne 14
% Lindlar catalyst®® % F 7z o A IRIRBYKIFZ 1T 72 - T,
(32,62,97,127,157,187)-3,6,9,12,15,18-henicosahexaene (N = Ak L 7=, RN Y =1
(T, 12 BPBET, 2R 0.06% Th -7, BIRIRWZ L2, Rz 1iE, HF
INTHEEE R 2 A LTz,

Scheme 3 (3Z,6Z.,97,127,157,,187)-3,6,9,12,15,18-henicosahexaene(I) D& X
a PBr3,pyridine; b DHP, H*; ¢ EtMgBr, Cul, THF; d Cul, Nal, K2CO3, DMF;
e PTS, MeOH; f CsF, DMI; g Lindlar catalyst, H2, quinoline



KIZ, 3,6,9,12,15-henicosapentaene Il D& A 1T72 > 72, (Scheme 4)FE 3", 1-
heptyne (15) & bromide 4 @ Grignard coupling {Z & ¥ | 1,4-decadiyne (16)% 157, .
diyne 16 & 717 > Z —/X— K@D 9 D Jeffery coupling (Z & ¥ |, henicosapentayne 17
~EWN - B %IZ, pentayne 17 % Lindlar catalyst & FV 72 o A IRINAYKIFEZT
72T, (32,62,92,127,157)-3,6,9,12,15-henicosapentaene (INZ & L7=, H~YU T
YA, 3 BRI 14% Tholz, RV N bFEL, AV 180
FIVH DD, WEDEFEREZHA L TV,

/\/\/—'_% Br
15 al \/4
y % %—F Br = X 9/

II

Scheme 4 (3Z,6Z,9Z,12Z,15Z)-3,6,9,12,1S-henicosapentaene(ll)0)1%)3’(]

a EtMgBr, Cul, THF; b Cul, Nal, K2CO3, DMF;

¢ Lindlar catalyst, H2, quinoline

UEDOERICEvELNTZARY = TR ZHNWT, 73 M7 4OFEH
WCEENDIRY ZVEHORIEZI T2 2 A, GC-MS A NZ NMR A7 k)L
T WERIC B Lo, EERARY = 11H(32,62,92,122,15Z,187)-
3,6,9,12,15,18-henicosahexaene., R Y T Il 1£(3Z,62,92,122,157)-3,6,9,12,15-
henicosapentaene & VR E T& 72, (Fig. 10)
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A: VS R FAORBRHD F—FnAF 7~ bORY = UFEIROYE
PN

B: &% L7-(32,62,97.,127.,157,187)-3,6,9,12,15,18-henicosahexaene(I) ™

b= nAFr7m~<h

C: Bk L7=XK(3Z,672,97,127.,157)-3,6,9,12,15-henicosapentaene(Il) ® b
—ZNAFrr7ua< b

D: VI b7 7 AOKBHFORY = (I) DFRART b

E: &% L7-(32,62,97,127.157,187)-3,6,9,12,15,18-henicosahexaene(I) ™

T RAANRY M

IR AOBHFPORY = (II) DTARARARY ML

G: 8 L7-2(32,62,92,127,157)-3,6,9,12,15-henicosapentaene(Il) D~ A
AT hv

=

ZHETOIMTIE, BEe 6 13RI HEE S 2R OR Y = O
(62,92,127,15Z,187)-1,6,9,12,15,18-henicosahexaene X°(62,97,127,157)-1,6,9,12,15-
henicosapentaene 23fH SV TUWND—5 T, KREERT A 0> B IR Ao Fn 2 75
HEN TS, ) Blumer, M. H 1%, 1971 FEICRSRAIFI 218380 M L7z
E A L7223, 1973 4RIZ MS, GC, UV, IR O FRRFEIC L - T, BB IR~
RO ARY = ig Ei, ffRIIERICICEEh D & L, 22 KiiJET
X, BEeY X F T A6 FELRFRS & L TR OR Y = U JH % [F]
EL, RO LT, BRI OFET A e amE LT,

ZNBRY =BT, BVIBEREBZ OGN TSN, £ OARNEEIT R
Thb, FIEY 7 A28V TIE, docosapentaenoic acid 23K _ER &2 AT D
henicosahexaene D HIBEA L TAA L7223, U ADRIBEF N HIZRNETZ &
23C& 7, octadecatetraenoic acid <> icosapentaenoic acid D [k S IZ 9 K —
HEREGOBEANZME D RELRKICNEZ N, —H., VI T 7 FITR NS
KRumfaFn il & IR 5 O R S L IR Z0F O BRBRIZ X 0 ARk 5 &35
2 HNDNZEOEEITAIHT, SBOMRENLETH D,
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AL, B e E 2 AR S5 B/RM S ORIELZ BRE LT LT,
52 EORMED 7 A OFRHEIERE TSI A8 Tk, Fila R LT GC-
MS T & T/ o T . EBELBFERN S ERME L, T L67ua~v T 7 4
—IZ K D B - HEEREIC K D HEE RS IC DWW T SRR IR A B L A RIS
E0, WFEEREAET LR ZEHOREICHKI LT, 7o, RY = FHOH
HEDE NS, = A FHIE N ZEHRE A ORRIZ K D =1 -HEEHERIC
BLTHREZEL ZENTE R, &6, RN = UEMNEECERTRICE -
THARTHZ 0, R VHOREME EZOBILARM ZEE LIEREE
T 5L, ZNDbAEMEIRE L LIcEY O SEEIZ B FIH TE 2 wEetk
MR Sz,

T, BIEOWEY I NT ) AHTBITS 2 XA TOERMERY = IR
FTHRZETIE, KEMAFHI L T GC-MS oM 21772~ 72 i, AU = 36 4
ERHL, #7670~ T 7 0 —IC KD HEE - BEERTEIC L D HEEHEEIC
EOWTALE R L ORI AR S G L0 . R _EE S8 & fafnil
DG ZRHTZ LI Lz, £o, TRETORE L ITRRD | DA
72O TREEIZE W T O R OR Y =V HOFEEZ YD CERA L, (b5
FADOBLEN D b BRI WEE R 2157,

U EORFZETEIL. GC-MS DAY hARLT A T T U —RBDOHRTIEZED
THEAOMESCRMEEORBAEE L, RY O L REEORWEE
FEERMET 22 LTI LT, 72, IRETHEVEAI T oz
ERMEORY 2 U FHICESREZ Y T, Zho{LEWOWEIZB T 5 ARSI,
AR C BT A IFZEIC w55 L 0 LR T D,
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B2 AR & RIARIZ . MEEEIC B W T HEFEEDO LA AR IR LTk
D, Zxzaxr7 vay I e EOEBIEEYE & L CEERERI O
ZERDNhoTEL, ZTUBILEMOFITIEL, “YMEZA A —TT HFREE
SO BLEONTEY, B8 ~7 = E 8, dimethyl sulfide, E87 L7 R
¥H. debromolaurinterol 72 ENZFEIF HiL D, UL EXL DO EEE LT
1%, KZRR AR A0 e 7% BY il % (Simultaneous distillation extraction, SDE) 73—
XA ToH D | 15 DAL DR XS DRIEIZIE GC-MS 23 S 5,

AMFFEIE, B B S5 /RM D ORIEZ B E LT, dAd
HHESDE)EZ AW TRl ZREL L, GC-MS o#r9 5 Z LIz Lz, REoik
B OGE TR X 0 BHEE U TR T THEEZIRE L. R R OJERR
LEVDOERR BTV, TNODOFXIFFE O MET 52 Lic L,

FT. HRT U A DRSS ERET A 72012, FihZ i L < GC-
MS T ATV EBE R EFLIRK D E R LI, £2C, A7L7a~v 7 o774
—IZX VY B E T2k EWOHHEE - #EERE L, #EEMIEIZEE DU o LRGN
HIBEALARRIC XV, (6292,127,157,187)-1,6,9,12,15,18-henicosahexaene K (Y
(62,97,127,157)-1,6,9,12,15-henicosapentacne DR EIZKEN L=, ZHHHRY =
ML, SRR EATDHIENHBA L, £, A = VEHOERIEO G
5. =4 A Gl N ZEHEA ORI L D=4 A -EEMEBEICE L TR A
BHZENTEL, BT, RY = UV ENEROBE TRRIZ K > TERKT 5 Z
L0, NI D UVEHOREM. L ZOBILAERD R LI REEETL L. 2
NoALEW 2R L LIcirEY O B EHIZ B RIA TE etk " S
77

WIZ, 18T I N7 ) ANZB T RN = VAR T 572012, Kl
ZFE LT GC-MS 21T\, 4EORY = 2R L7, £2C. 7
L= N7 40—k BRI E TGO HHEE - #EEE L, #EERSE
(ZHEADWLE R OSBRI A LA RIC L D . 4 FORY = DN,
FEARk sy & L C(32,62,92,127,157,187)-3,6,9,12,15,18-henicosahexaene M T}
(32,62,92,127,157)-3,6,9,12,15-henicosapentaene, &%y & LT
(62,97,127,157,187)-1,6,9,12,15,18-henicosahexaene & UN6Z,92,127,157)-
1,6,9,12,15-henicosapentaecne L RETX72, TDOI N5, BEFIC, Kis _H
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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
(62,92,1272,157,187)-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.
(62,92,122,157)-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
(62,92,122,157,182)-1,6,9,12,15,18-henicosahexaene and (6£,92,127,157)-1,6,9,12,15-
henicosapentaecne and with their saturated terminal structures such as
(32,62,92,122,157,187)-3,6,9,12,15,18-henicosahexaene and (3Z,62,92,127,157)-
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
37



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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