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w X AW H B K
&

il

) =R Y VBRI, WRIBHIERE U TRE LR RIS Y, ERbOBRICK
DEbENPTL, BILT 3 ERARBEVERT A LILICEHRIZET I LHILE3,

FEFBO BEEBRLEISIC DWW TR, BIRE S OMENMND 545, Riafnmmiso EBILERMIE,
SFHIC-O0HER 1 2FTBE/ L Fa~xuvt+ ¥ F(HPO) T, ZndE FBUNICERT 3
CERELHSNTVS, 7, HPOREBILOETICOW KT EH, H2BRELEET
5L, MEPEARIGB EARCL, SEIREBMEET 2, Th o ZIRESRY RO TEE
SHRER T 20, #E, ERBEBERHLTENEZV, 0L, EXFRAMICOVTIE, B
BN ORBIC IO DB OBPINTN S, —F, ZBEEED LT IEANOBEIZZEAL
oIt EINTVIEN,

EEORLRIGE—EHE GFEY) 287%, BHES VAIVELEL, TR TIRERIHE
&L THPO 24T 54, MOV TS BHMMICR, 7 I VOERFELSBOESAT
W3, UL, BELIKBEET AHRRFEAELR K ZOEREIFETH 5,

AR, FEPICEVTE S VANVSBERL, TS T VAN HPO EHBT LML, 5
IANEILOFEEC I ZBEEEKL, TOEE, HPO OESARMSEI LBV EERL
HULUbDTH 3,

B1E V/—-LBXFIL (ML) DB BEBRILRITEE

Y757~ oNMREEL /- MLIC30 CTERESERIALBEHBRIL S/, Blto#
frix, TLC, BBt (POV) RIEICL YD, FHBRILERMOBHNELEIF Y Y bt -5~
Lk, FNFNBI LT, ZOFR, Fig 1 RT LI, BABIEEICIIAE(LO ML O
2ZEy POLORE S NTchS, BLBAR24REHIE, POV=0.6& 0 5B baiic, ML RIS OH
3 AE b (A, Az, As) BHBEL, ThDR By DB, A REFKDY /) — B2
Fk Foxut+y F (MLHPO) &OKEHMS, MLHPO LRIES Nl T, KR Ky b
DEHENEF VY A~ —CEDBRIELIZET A (Fig. 2), A, (3BALBIRE24RRI R ICEK
EERL, ORIV BARD Uize —F, A, 1272~0685H1%iIch I TEA LA, Dl
SFOEN LD 270 Ay +As OMLHPOIICXT 5 Hi3 B LBEG 24 RS I | KA R L,
ChosmEME (A, +A,) PHERRILOPIBICHYBART 2 EBHLNLEE - 1,

22 HBHBMILMLICERLIEZE
POV=0.6 SV SBATBICER L7 A1, A OFEERBIE, CORMPDA,, A, %
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DEEL, BEELHENZOPROEIVD, HEDIHBDH, POV=16 FTHRILLI-SDEH
WTLC TRELAELH, Ay, A LREICRAR Y FEBLNEHONELNIDT, Th%
HEE Lice 97abb, AIEBREEML 2 1200 it s 4, POV=16 tH-72bD%E 4 L
BAFL =T 574 —1CKD, 2ES (Fr.-1, Fr.-2) itfE L (Fig.3) . THh oo
LEEHFE (MMW) (3 Fr.-1: 602, Fr-2:298 ThH, Fr-10oHHMERERD gly-
cerol trilaurate (43F&: 639) L@RIF—FH L7o MLOSFEITZ204THBT &S, Fr.
-1 BT, Fr.-2 dEBATSE S LBbhi, $/, “RKRS (Fr.-1), BRERS Er.
-2), BLUSEROBILMLATLC ECHELzE A (Fig. 4) , ZBEXSE, Ay, A:
End BEEMBICERI N, BEAKXSICIE, ML, MLHPO ARV ENT, Lid-
T, BitoT MlicEkd 2A,, A, RRRZBEHRTH B L Bbhi,

Ric, Funil@h a0 574 —THHLIc_BIERXSD% Sep-Pak Cartridge
Silica iILED Ay, Ay RACAFL, SSIHPLCERNT, Ap-1~4BLTA,-1~4 K
ThZhRE LI, Table 1IRTLSIT, A-1~43SFE MW) LD, ML 2mol&
B% 6 mol 157 - TV BT EMBHRM S NIz, A, -1~4 BHOKEEHRIE -C-0-0-C- T
HBEEZONB NG, BROS L 2mol 3FEAIBTHD, BD D4 mol iZEREER (-O0H
23) AR LTVEEBbhi, —F, A-1~43EHEE LT-00H%Z13FL, ML 2
mol 3 -C-0-0-C-#EATEA LZEBRTHSE LEZ LN,

F/, BB 1 RXEAVTEX SO -C-0-0-C- #AB LU -O0HEARETL L 2D BTMS
{LL, GC-MSicL DA L7-By (Fig 5), A1-1~425id, monohydroxy H&Efx (P-1,
2 :methyl 9-and,“or 13- hydroxy octadecadienoate ® TMS #K&#fE) & trihydroxy 2
Wik (p-4 methyl 9, .10, 13-andor 9, 12, 13- trihydroxy octadecenoate ® TMS &
BK) 45, Ap-1~4% 5iF monohydroxy FME (p-1, 2 : FB) & dihydroxy FEE(E

(p-3: methyl 9, 13- dihydroxy octadecenoate @ TMS FHMK) s I i, A-1~
41T B % monohydroxy FE (KL trihydroxy BREMAEB LT, Ay,-1~4 iBF 3 monohydroxy
FRAL dihydroxy FRAO -/ EHEIVITNS 111 T, THOOFBEHBZTAETNA, -1
~4 BLTVA;-1~4 D -C-0-0-C- HADUMIC LI DELbD LBDbNOT,

X5, Aj-1~4®D -OOHE*% triphenyl phosphine T ~-OHEIEm%, (triphenyl
phosphine & -C-0-0-C- RIBERALEWV,) TD -0OHEAE= T F{LL, DWT, -C-0O-
O-C- ¥a%KMNE 1 R XTRRTL, TMSILLTGC-MS Tl T A (Fig 6) , mo-
nohydroxy @ TMS &k ERKID & S573, trihydroxy @ TMS - 72 F VSAEEMSB SN, A,
-1~4D -C-0-0-C-#4&k, MLBEDC: 9K WL C:13IchiEd 3 b LRl XN/,

PLEDERID, A-1~4BXUA-1~4RB FigTOXSUBETHEEEZ NI,
A,-Dimer (A;-1~4) A,-Dimer (A,-1~4) OBHIE 1: 4 T, TOBLERE T
A,-Dimer OGHBERATH 5 EEZ i,
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EIE AHEMEBOBILVISICERTI-E

Fig. 2 TR &I, POV=0.6 LW 5L gt BRE ¢, MLHPO & 3EREDSE
BUER OB LI, POV=16 DBHAB VB2 EZ0ERERLD, CNORZEHEKTH
BriffESN, ZLT, FETR, ChoZBESHBBILOBRME TERT 56D EE—MT
HBEMEIPEERT B, POV=2 OBLML &0 SBHEXSESE L, € DHIRESTL
72

BRIEML (1.2K, POV=2) 25, ¥41BHI 5 6sn=t /574 —REDEKREIOMLER
ELEkDL, BRRAESNVOBHS L0257 4 —REDBHNLIETH, ZBIEXS
CHBARSEICAE SN, TLCIRXVBRSELEKT S &, ZBERSICIE, A, A, K45
BRI SN, BRERSICIMLEPODS O SNz, Lizdi>T POV=20BEMLICAR
TAHEBUEX NI —BAETHEIEEbNI, COBEMBICEIF 3 A, -Dimer & Ay -Dimer DT
8 :2 TPOV=16DRMEEERD, “ERBEDERD I A -Dimer ThH -7, T, IR UV,
HPLC ITH 5 R0, WD GC-MS Zic kD, Ay-Dimer (2 POV=160BRTHERR L T
WaEDER—EBbNIHS, A, -Dimerid, 233nmDUVRIASTFOEATPOV=16DHD LI
BN ->TW, 2T, POV=2 OBRLML ITAERKT 3 A;-Dimer IZOWTZ DBEZERE L,

Table 2 iTRT & DI, POV=2 OBLMLICARKT 5 A, -Dimer (&, POV=16 DZh &,
UV BRI R E 7K B TH -7, SHIEAE L AR ICEBBmickd, £ELTdihy-
droxy octadecenocate BSERK L7z (Fig 8) o L7cdi->T, POV=20BRBETERT S A, -
Dimer ®EE5E Fig. 9 KRT L 5ic, POV=16DML IC4ERKT % A, - Dimer OLE BH:(E
THBEEL BN, /

PlELD, BIEOILFIMPIcBNT, EREREE LT -O0H%21~23%FL, -C-0-0-C- £
ABICEVESLEZBENMLHPO KIL#H T 2BERTACEBHO M EN o1, TDESIT,
5 VANELENES L ZBELENEB LKLY, MLEPODESEARSME S h, BEHISHE
F5C LR,

B4E MLHPOPBRICLKYAERKRT D=

AETIE ML O BBRLAIIC AT 32 ZBikDS, MLHPOZRILOBAERT 20 LI hEMB
t2%, EsEO MLHPOA& L, MLHPO » 50 ZBEDERIC SV TR L 7,

AL ML (POV=1929) » S5 ABAT LI BT NS S5T7 40—, K5 AHF6r0=h
7574 —ickh MLHPO 2#\&Y L 7z, B5 07 MLHPO @ POV i3 6138 THEAE (6135)
E3IF—HL, TLC, HPLC OGHERMP 5 b, REYHBRLALETNTORN T LEHER
L7zo 2O MLHPO (7 9) KHBETE 30 CTRIAALELS, REALEED S MLHPO
FOBHOFVYWHEPBERL, TORIEMEKIIHEML - (Fig.10) , —F4, #& v vEiI
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B L (Fig.10) , MLHPO 2B O EBEALEMITEL LT T EMNRBEI NI,
72, PEHSFE (MMW) BREAAE05 F TEEE LN, ZoRidEmed, 390 4%
EFITRD U7z (Fig 10) , 9043 & 3003 DR A VoA S 6702 b 574 —1C
FORET L, OREDOSDREREKEBEDAHICHBS N/ (Fig.11) , 3903%D S
Dr5id, ZBIK, EXFHEMGEONL (Fig12) . 7z, 09BORE»HSEBEOSN/HE
{KX4 (Fr.-2) &, ZB@#EK%S (Fr-1) # TLC ETHET 3 & (Fig.13) , HBEAXSIE
MLHPO OATH Y, ZEBERDPGIE, BEDFVES (D, D) EN, ThS5D
ERP S, MLHPORZESER T AL &, MKW T_BILRIGSRBICET L, ENFH#
WO GBI RS DAL, ZDRICET 32 EBFR SN,

RiT, FEDOHAK L DB OV ZRBEDOHEIC DV THRE L7, ZB#&I13 Sep-Pak Cart-
ridge Silica 8L U HPLCickD, D,;-1, 2&Dy-1, 2, 3 O ERSCHBNENT, BAK
HMiconT, IR, UV, FD-MS, CI-MS, GL-E1-MS & THELM@BIT L7, Fig. 141K
LIcBETHALEMHSHENE T, TDHH, BHILEML-/2D,-2&ED,-3ldENTFN
HE#{t ML (POV=16) D_EBEDFKDITH S A, -Dimer, A,-Dimer & ZDHEEI—E
L, MLOBHBBLOBICEST 3 " BIEIRIMLHPOS 30 id~vt + ¥ 5 Uh VELHROHEER
IMCEDERT BT EBHEEINT,

BT _—BUODRE

ML O BEBR{LOIHIcAET 2224k, BElE ThBEREL DO LEELIRLL, AELT
BEDFVANEERL, ThoRKIOBILRIGHZRIGETT 2 EBFHENE, Z2C T,
HEIEIL ML (POV=4) 5B 5Ntz A,-Dimer (5m¢) %HES5 74 ¥ (400 m) ICHEMR
L, 30°CTHRESABBMMREALLET A, FiglslomLid 3ic, “REHHMELT, B
BIK, BoFRaI~NEELL, 7, 903ZEKRKEIAAMLHPO » oW L ZBEX 1,
ML O HEBRILAATER T 2 _BEEZERDE TS0, COXRS (60mp) 2HKE/77 4+ v
(1.59) IKHEMRL, 30°C THIREGEUBBKE AL LT A, Table 3ICRTLIIC, &
FISORES L T8, MEAEERT 241, 9L T, BEE, BHFERIENE U,
COHEEKXS (Fr.-5) B8 KPESFERS (Fr-6) 2&mk, #4AHFR/ALL, GC-MST
B L& T A, Tabled, BIRLEBEDODHEIRSELTEENZEEZ O, ER
REAHBLFO_EBEDERSOEEE Fig. UIRLILEBDTHE05, THoN@EY
Fig. 16 RO LIRFALILIDEL T BEEI LN, THbDL, BEAKS (M-1~5)
BRoBEBORLVAF Y FESORRTE LTI SO ALED, T, BESTFRHE~
A E Y FESOTHRORE - REBEOVMIC LD, 2hehtRd 2 EBbhi, 0L
T, HECBS5T 30, XiK, AV FEAEEFTAEME (D-2, D;-3) THD, x
—FMERICLDES L8 (D, -1, Do-1, 2) EHE LI WEEZ Sfz, D, -2,
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D,-3 i ZHhFh ML OBMLFIBIICET B A, -Dimer, Ap-Dimer ERA—DOBETHEH 5,
ML OBHSBALIBICRVH SN ZBIED, HIBERILSETTAEHMLT, STZEL
ZIREBMIAET B EEZZ SN, 58, Table 5 TR LABAFERAT, BHKE LS 7
L-31%, MilsoBR(LERY R, FILEHOT VL LI NIME T, ZEFEHP NS RBILERY
DR ERD 55T EBRBRI N,

Fig 1713 BERMbICE XX T A, -Dimer DFEEER L/ bDTH S, A-Dimer ZHMY
3¢, MLHPORIZ Control ITHRTEFEI FHT 50, Thid, A,-Dimer 5B LTS Y
HNEEL, ThhE - &> TML OBR{EBEESh B b EBbhi,

PULDOERLYD, HIRICERTI2ZBHERZOUBREERSDOTREL, MBLTIFIELZ
REBMICELT ZC EDBPELHER st TORRICEIDELT 7 VA NVDKRISREITE
h MLHPO OEEHERMBEES N S T & b#ERIS htc,

2 ¥ (Fig. 18818

1. &k, MLOBBBLICBWT, “EBRSOE AMRBLERICOIERT ELI 0TV
B, FREICLD FEPORKETT TREBROZFVW_.BEDERT 2L EBHLMEL ST,
2. THhoZBEHR -C-0-0-C-HATEAL, BREELLT-00HES1~23F LTV,
3. MLHPORZESG AR &AABEIC bEREOHMEO RIS ERM L DAL TEST ST
L&, ML 0BT RVHENAZEBER VA +v 5 IHANVELORIGIE D4
R BEZEL SN, LT, K, 5 VHNVOERMET 5B ESh TV HARIIC
BOTbRNVZF Y5 IANED S VANPETEEHES N, 7 VANVDEET BITHL
POOTEEBICBWT POVHELRELBWOR, Thds SHNVELHBZEEKELD, ML
HPODEGEE RSS2 EEX 5N,

4. ThoZBEIBELARELRIYD, ELTER FRAFSLERT L EEHOILEN -
foo CORMBTEL I VANICLD, FEPICHE  MEBRDUHICE )2 MLHPO O #§44
BB SN BT & bHEMS Tz, |
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After 24 hr, POV was still

O]M‘—O () 08, and two unknown spots

(Aj,Ao) appeared.

Q]Aa Ma; O
e [ e

00
hr

POV

o1a (A
o] 24 120 Authentic
Ol 06 162 MLHPO

Fig.1 TLC of Autoxidized ML,

Plate : Silicagel 60 ( Merck)
Dev. Sol. : n—Hexane/Diethyl Ether (70/30 wv)
Detection : 50% HS0,

Charring Condition ; 110°C for 10 min
%IOO
;ﬂ’_ﬁr:—jfrz ;_—_:: :.-—.4 Sp_—fL,s_J’: r:::—::
5] : - .
A =L ome
] [ A(MLHPO)
3] RS I I
M ﬂ]ﬂmﬂﬁ Ag
2_ :. MK .

ol ke B I i i i
hriQ 24 148 '72 '96 '120 1441168192
POV Ol -06 35 ?2 l0716222233549|

Fig.2 . Quantitative Analysis of Autoxidized ML
by Photodensitometer.

Percentage distribution of each fraction (A;Ap dimer ; MLHPO
v ML) was colculuted from the peak area on densitograms.

—~ 04} Fr—1 : 602
E .

o Foo2 ¢ 208 MMW
" 3t ( Theoretical Value for
o ML : 294)

—02 L

o Fr—l was principally
© | composed of dimers.
o .

_g Fr.—2

SOO S ' 1 1

a O 40 50 60

< Tube number

Fig. 3 Fractionation of Autoxudlzed ML(PO\;-IGZ)

on a Bio—Beads S—X3 (27Xi80 cm
Column Bio—Beads S X3 (2.7X180 cm)

Solvent Benzene
Filow Rafte 0.38 mi/min
Fraction ‘8 mi
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(:)ML. (:)ML

(Omreo (YMLHPO

05|
{2
00 (Va,
Fr-t
Fig.4

{]a
[

Al Ap

L_l_J

Dimers

Fr-2 Unfractionated

Autoxidized ML

Comparison of

Fr—i,2,

and

Unfractionated Autoxidized ML.

Table 1 Characteristics of Aj-1.4 and A,-1-4.

A1-1~4 Apz-1~4
MW(by FD-MS) 684---2xML+6x0 652-~-2xML+4x0
DPPD Purple Purpie
: ]--- -00H ]--- ~00H
IR(3400 cm™ ') + +
uv(AMeOH) 233am--- ~C=C-C=C- 233nm--- -C=C-C=C-
max ‘
Intermolecular -C-0-0-C- -C-0-0-C-
Linkage
-
- ot
///p-z ///
10 20 30
Az']'-4 A]-]Jl
)4-CH=CH-CH=CH-CH-(CH2)7C00CH3
or OTHS p-1: THS-trans,cis isomer

p~1 and p-2 :--[CH3(CH2

CH3(CH2)Q-I':H—CH=CH-CH=CH-(CH2)7C00CH3

0TMS

0TMS

SMTO OTMS

CH3(CHZ)4-$H-CH’-‘CH=CH-CH-(CH2)7C00CH3

]
0THS

CM3(CHZ)4-$H-$H—CH=CH-EH-(CH2)7C00CH3

0THMS

or
CH3(CH2)4-?H-CH=CH-?H-CH-(CH2)7C00CH3

0TMS SMTO

b1Ms

p-2: TMS-trans,trans isomer

Fig.b GC-MS Analyses of A;-1-4 and A,~1-4 after Reduction
(by Snclz) and Silylation. ’
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10 20 .30

p-1 and -2 :--r3HC(CHZ)4-CH:CH-CH=CH—[I:H-(CH2)7—C00CH3
OTMS p-1:THS-trans,cis isomer
or

. 'c . ’ p-2:TMS~trans,trans isomer
3 (C 2)4-.H-C -CH-CH=CH-(CH2)7-COOCH3

0THS
P-5 te-ccno-- [ 3f1C(CHy) 4~CH-CH-CH=CH-CH- (CH, ) ,~COOCH,
SHTO OCOCH;  OCOCH,
or

L  oCH-CH=CH-CH-CH~ -
3Hc(cuz)4 CH-CH=CH CH ga (cuz)7 CO0CH,
4HCOCO  JHCOCO  OTMS

Fig. 6 GC-MS Analysis of A] Dimeric Fraction After Acetylation, Reduction
{by Snclz) and Silylation.

O0H O0H ?OH
| |
R,-CH-CH=CH-CH-CH-R R, -CH-CH=CH=CH-CH-R,
1 1 2 1 1
0 0
) ]
0 0

I i
R3-CH=CH-CH=CH-CH'~R4 R3-CH=CH-CH=CH-CH-R4

Ay-1~4 Ay-1~4
Ry Ry ,Ry.Ry= ~(CHy) CHy or -(CHy);CO0CHS

Fig.7 Proposed Structures for A,-1~4 and A,-1-~4
Separated from Autoxidized ML{POV=16).

P1+PZ+P3=10%

P4=90%

10 20 30 min
220 240 240 °C

P-1 or P-2 : R]—CH=CH-CH=CH-fH-R2

Om™S

P-3 : R]-EH-CH=CH=CHoEH-R2
O™s 0TMS R],R2= -(CH2)4CH3 or
P-4 : R‘-EH-CH=CH-EH—$H-R2 -(CH2)7COOCH3

SMTO SMTQ OTMS

Fig.8 GC-MS Analysis of A;-Dimers Separated from Autoxidized
ML({POV=2) after Reduction(with SnC]z) and Silylation.
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Table 2 Characteristics of A] -Dimers Separated 00H

from Autoxidized ML(POV=2) I
! [ 2 RpRyhRyuRy™ - (CHy)4CHy
M (by FD-MS) 684 ---2xML+6x0 0
! -(CH,),CO0CH,
DPPD Purple 0
I B .
IR(3400cm™ ') + R3-CH-CH=CH=CH-CH—R4
|
UV absorption 0CH
(at 233nm) Shoulder
Intermolecular C-0-0-C- Fig.Q Proposed Structures for A1-01mers
Linkage Separated from Autoxidized ML(POV=2).
500 100
N (2)
o8 Conjugated Dienes
450 A—d
» Polar Materials
£ 400 | A—a
B
2 | 50
5 350
=1
&
g
< 300
£
o’ Lo
0 60 120 180 240 300 360 420
min
Fi9.10 Changes of MLHPO with the Time of Aerotion,
E MMW  Weight (%) l
m 0.04] Fr-1 671 1.4
0 Fr.-2 332 98.6
]
S 0.03
@
2
s 0.02]
= Fr-2
a
8 0.01
(o]

yid
L] T M ¥ T T
450 500 550 600 650
retontion volume (ml) .

Fig.11 Fractionation of 90 min Aerated MLHPQO on a Bio-Beads $-X3 Column.

Column : Bio-Beads S-X3 (3x185 cm)
Solvent : Benzene
Flow Rate : 0.56m1/min
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i l Weight(%) MMW
0.05 < A 4.8 1023
] B 13.3 721
P p c 1.9 432
€ 0.04) D T79.2 339
r E 0.5 266
o F 0.3 229
5 ©-03. D—[MU-IPO 95 %
e Polar Materials 5 %
£ 0.02
Fe)
[
(<] b
0
L
© 0.01]
A B [ D
0'_‘“ T T T - T
400 500 600

700
retention volume (ml)

Fig.12 Fractionation of 390 min Aerated MLHPO on a Bio-Beads $-X3 Column.

Column : Bio-Beads $-X3 {3x185 cm)
Solvent : Benzene

Flow Rate : 0.56ml/min Rt
0.3
() 0
D ;i
0.2 2 E } 2
0.1. i P
Dy D)
0.0
Fr.-1 Fr.-2 90 min Aerated Authentic
MLHPO MLHPO
Fig.] 3Comparison of Fr,-1,2 and 90 min Aerated
MLHPO on TLC.
Plate : Silicagel 60 (Merck}
Developing Solvent : n-Hexane/Diethyl Ether (60/40,v/v)
Detection : 50% Bp50,
HO? 90“
0 9H R1 -CH-CH=CH«CH-(‘II'I~R2
"
R'l —C-CH-CH=CH-(EH-R2 0 R] ,RZ,R3,R4= -(CH2)4CH3 or
0 0 -(CH,, },COOCH
1 v 27 3
R3-CH=CH-CH=CH—CH—R4 R3-CH=CH-CH=CH-CI~!-R4
01-1 (17.0%) D,-2 (30.5%)
HO?
0 HO R.l -CH-CH=CH'—'CH—(IJH-R2
[ 1
R] -C-CH“CH"CH-(IIH-R2 R] -CH-CHHCH*-‘CH-('IN»R2 q
¢ ¢ 0
R3-CH=CH-CH=CH-CH-R4 R3-CH=CH—CH=CH-CH-R4 R3-CH=CH-CH=CH-CH-R4
Dz-'l (4.2%) DZ-Z (5.5%) 02-3 (17.1%)

Fig.]4 Proposed Structures for 91-1,2 and Dz-1,2,3.
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2.0 Dimers MMH  Weight(%)
] Dimers--sa---~-- 685 72
E
a Manomers----=--- 352 20
o~
Low Molecular
s Products -- 230 8
a
o
c . Monomers
£1.0]
(=3
a Low Molecular Products
~ | S — |
.
§f T T v T
400 500 600 700
retention volume (ml}
Aerated Al-dimers was eluted on the column of Bio-Beads $-X3(2.7x180cm)
with benzene at flow rate of 0.7ml/min. After removal of the benzene and
addition of 5ml MeOH, optical density of each fraction was measured at
233nm. ’
Fig.15 Fractionation of 45hr-Aerated A‘—Dimers on a Bip-Beads S-X3 Column.
TABLE 3
Analysis of 24hr Aerated Dimeric Fraction
by Gel Permeation Chromatography.
Mean molecular : Relative
Fr.-Number Weight Weight (mg) Percentage
1 1419 16.4 21.7
2 1105 7.5 9.9
3 652 19.4 25.6
4 444 4.8 6.3
5 355 19.4 25.6
6 2n 8.2 10.8
TABLE 4
6C-MS Analysis of M-1-5,
. Relative Structures* Origin
Peak Rumber Percentage-
M-1,2 38.2 R]-CH=CH-CH=CH-QH-R2 Methyl 9-and/or13-hydroxy octadecadienoate
0T™S
¥-3 34.4 R, -CH=CH-CH-CH-CH-R, Methy) 11-hydroxy(or hydroperoxy)-9,10-epoxy
! CONT2 Ya-octadecencate
SMTO [}
Methyl 11-hydroxy(or hydroperoxy)-12,13-epoxy
-9-octadecenoate
R]—CH-CH-CH=CH-§H-R2 Methyl 9-hydroxy(or hydroperoxy)-12,13-epoxy
\0 OTMS -10-~octadecenoate
Methyl 13-hydroxy{or hydroperoxy)-9,10-epoxy
~11-octadecenocate
M-4 9.7 Ry -CH-CH=CH-CH-CH-R,  Methyl 9,13-dihydroxy(and/or hydroperoxy)
SMT(I] (;TMS -~octadecenoate
M-5 6.1 R,-CH-CH=CH-CH-CH-R,  Methyl 9,10,13-trihydroxy{and/or hydroperoxy)
1 2 -octad
SMTO  sMTo ofMs  -ll-octadecenoate
Methyl 9,12,13-trihydroxy(and/or hydroperoxy)
-10-octadecenoate
Unidentified 11.6

*R‘ and R,= '(CHZ)QCH3 or -(CH2)7COOCH3.

Presumably the double bond will be located at C:10-11 or C:11-12 in M-4.
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TABLE '§
GC-MS Analysis of L-1 8.

Relative Structures Origin
Peak Number Percentage
-1 18.9 SMTO(CH2)7COOCH3 HO(CHZ)7C00CH3(Methy1 8-hydroxy octanoate)
L-2 21.9 CH3(CHZ)Q-QH-(CHZ)Z-CH=N-N(CH3)2 CH3(CHZ)4-€H~(CHZ)2CHO
0TMS ’ OH or OOH
. (4-hydroxy(or hydroperoxy)-nonanal)
L-3 37.0 CH3(CH2)4~?H-CH=CH-CH=N-N(CH_.,)Z CHJ(CHZ)a-(‘IH-:CH%H«CHO
0TMS OH or O0H
(4-hydroxy(or hydroperoxy)-2-nonenal}
L-4 1.2 {CHy) pN-N=CH-CH=CH~(CH, ) ,C00CH, 0HC-CH=CH-(CH2)7COOCH3
(Methy) 11-0x0-9-undecenoate)
L-5 2.4 (CH3)2N~N=CH~(CH2)2-$H-(CH2)7C00CH3 OHC-(CHZ)Z-((JH-(CHZ)7COOCH3
OTMS OH or OOH
(Methyl 12-0x0-9-hydroxy(or hydroperoxy)-
dodecanoate)
L-6 2.9 (CH3)ZN-N=CH-CH=CH-EH-(CHZ)7COOCH3 ouc-cu=cn-9n-(cu2)7coocu3
QTMS OH or OOH
{Methyl 12-0x0-9-hydroxy{or hydroperoxy)-
10-dodecenoate )
tL-7,8 8.9 TMS derivatives of methyl 9-and/or Methyl 9-and/orl3-hydroxy-octadecadienoate
13-hydroxy-octadecadienocate
Unidentified 5.8
0 OH
¢ ; —<0H +e0H
_C-CH=CH-CH-CH- - >
R] C-CH=CH-C| (I:H R2 L-3,L-6¢ -] M-S(+H or0H)
0
1 HD? HOg
R3-CH=CH-CH=CH—CH-R4 R]- H-CH=CH~ H'-CH-iR2
D=1 (17.0%) .
—_— |
g ? M-1,2(+e8)
f ! +e8 d
Ry ~C-CH=CH=CH-CH-R, Ry=CH=CH-CH=CH-CH-R, ’ an
|

0
1
Ry-CH=CH-CH=CH-CH-R,
0,-1 (4.22)

OH
R]-CH-CH=CH=CH-CH-R
i
0
1
Ry~CH=CH-CH=CH-~CH-R,,
D,-2 (5.5%)

2

R},RZ,R3,R4= -(_CH2)4CH3 or

-(CH2)7C00CH3

D,-2 (30.5%)

after Epoxidation)

2,15 -t TR Ll M<l(+eH ore0H)
H0Q
R, -CH-CH=CH=CHLCH R
1 l6 172

1

0

!
R3-CH=CH1CH=CH-CH-R4

D2-3 (17.1%)

M-1,2(+-H)

Fig.16 Oxidative Decomposition Cleavage of Dimers Formed in SOmin

Aerated MLHPO.

D]—l, Dz-l and -2 are relatively more stable products than DW-Z and 02-3.
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M-3(++0H,H or 0,,H

M-3(++0H,*H or O

after Epoxidation)



—
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MLHPO(%)

oJ /
f Y T T
0 6 12 1

.
—A— --Z- HL{10g) ime (hr)

—@®— ---- ML{10g) + Aj)-Dimers{Img)

MLHPO({%) was calculated from peak areas on high performance
liquid chromatogram using benzyl alcohol as an internal
standard.

Fig 17 ffect of A,-Dimers Separated from Autoxidized ML{POV=3.9) on
Autoxidation of ML.

ML-00e
3 Ml =—e—pp ML~00¢ ML-0-0-ML  ,  ML-0-0-ML
~
K %H. O0H (00H),,
s (Az—Dimer) (A,-Dimer)
z ML O e
=
2 “0-ML or «0-ML
OOH (00H),
Initiate
(Polymetization) {L
H0~F:|L or HO-—IV||L (Fission of
- MLe O0H (00H), -C-C-)
e ML-00- = HO-ML Polymers
& ML TS~ v
s me 99 - s Low Molecular
5 \1. SN 5 Products
5 ML -00H ML-00- |
& 1%
£ > B
& 2) MLe 12
ML-00e ML-00H ! 5
(8]
< ML )
PR
ML« . =
” L
ML-OCH _.-~ F
w

Fig.18 Schematic Representation of Suggested Mechanism for the Role of Dimers
on Autoxidation of Methyl Linoleate(ML).
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