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Symnthesis and MS/NMR Characterization of the Isomers
of Di-hydroxylated Fatty Acid
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Abstract: Four di-hydroxy derivatives, including methyl ester of erythro-12, 13-dihydroxy- 10E-octade-
cenoic acid, erythro-11, 12-dihydroxy-9FE-octadecenoic acid, erythro-10, 11-dihydroxy- 12E- octade-
cenoic acid and erythro-9, 10-dihydroxy-11E-octadecenoic acid, were synthesized from methy ester of

* conjugated linoleic acid by the reaction of CLA methyl ester with SeO,. The products were purified by
semi-normal-phase high-performance liquid chromatography and their chemical structures were character-
ized by liquid chromatography mass spectrometry (LC-MS) and nuclear magnetic resonance spectroscopy
(NMR).
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L1 {aafnisl

ZE [ Finnigan 7y #) Mat TSQ7000 & AH 0,3 - %
JEBE Y, 3£ Palo Alto /2] 300 MHz Varian #%
AEIEARIL, 28 Beckman 24 7 2 il £ 5 BORAH £
.

WML ($=95%), JHyHili UNICA-
RE AR A7

BT HSEETT (d=70%), A,
DMSO, ECke, —“&EW ke, CMRCEE, FEE, &
BE, IR, JoKBRBREASFRN I Ko irat.
1.2 SRIg7Fik
L2.1 ALsamarik 1850 mL 5 [ BE H m
A—E &K Se0,, 10 mL — 4 F b Fnid & 1y TBHP
WRAE— IR T /N (600 v/min) , 2218
IASEEE /R LR SEHE I R R R, SN 24 ho SN
ZiRE, A ¢ =10% NaCl JFRVEM 2 W, Wbk
TRWIE, MR RGEREN, RIS
ERYHPRY) a,
1.2.2 @ik HEMERVEN . HES
BERHR BT ORI a W%, BORUHR B 100 mg/
mL FBAEE ) 5 G o #r . Bl # HPLC @k
4. Alltech 7E B H: (250 mm x 100 mm x 10
pm) , S IEC S/ R EE (RFRL R 98/2) 5
P 8 mL/min; G A% ARZHOCRKI G, FEEE
&7 150 pL, -
1.2.3 &M% % %%k LCMS/MS 434f: LCMS/
MS (Finnigen/Mat TSQ7000), Alltech ODS F41%
H (2.1 mm x150 mm) , JshAH: 40 min Y & =
40% ZJig (¢ =60%7K; ¢ =0.5% HIR) Z1L%]
¢ =100% )5 (p=0.5% HER), Bruker BioApex
Fourier transform mass spectrometer ESI-MS, 1F & F
ESTAREA AT IR AR TP R, 67 B9 ESTA=0447 g
B2 o

'H NMR F1° C NMR 43 #7: 300 MHz Varian
Gemini 300 spectrometer NMR ( Palo Alto California
USA), i#): CDCl, (Sigma-Aldrich, USA),

2 WG

2.1 RRIHLE
ARSCE PN Se0, [ FH 40 W0 30 B2 FH 5 4 1k

B ACGEE S PR R, LY IR F ES 5 Se0,
KR, Hi=¥k. 9, 10 (erythro) -XW#FIE-11E-+
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R2E-+/\RMGRHFEE (4), 11, 12 (erythro) -3
FREIE-+ NG T B (5) 12, 13 (eryth-
o) -XUERHEE-10E-1 /\GRIGRF IR (6), WE 1 fF
No
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3 9,10(erythro)-dihydroxy-11E-octadecenoic acid methyl ester
OH OH O

7 OMe
4 11,12(erythro)-dihydroxy-9E-octadecenoic acid methyl ester
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2 10E,12Z-conjugated linoleic acid methyl ester
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5 10,11(erythro)-dihydroxy-12E-octadecenoic acid methyl ester
OH OH

i
/\/\)__K/WKOMS
6 12,13(erythro)-dihydroxy-10E-octadecenoic acid methyl ester
1 JEAB IR P ERS SeO, HYA LA
Fig. 1 Synthetic scheme of CLA methyl ester with SeO,
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4.81, 4.45 #14.28, 3.96 4b, WHKREZE, X
PR BB &4 T2, FFEBM—HIET
53.86, 3.44 4b,

ZIWHREHY, ZR-EXTF1, 3-208%
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le R2 }\ Table 1 LC-MS/MS analysis results of compounds
2 ; T/ ZEE / 'H‘%: S’Q iV
R ety o bR e
97,11E-CLA min % [M-1] [M-1]"
R1=CH,(CH,),
R2=CH,CO,(CH,), 820, 3 8.7 >97 313.2384  313.2381 67 ~69
loffi%zéfcl«&(cm)g 4 8.4 81.3 313.238 4 313.2382 72-~75
R2=CH(CH,), R 5 83  / 313.2384  313.2375  /
H 0 I..o
| R RI1.{_0. % 6 83 /3132384 313.2375 /
3/4'I-.,_ Heat ! Sg Heat le,o’ e=0
o T 2 4 .
O~g, - !
% i b e S HEN A A AL T
o} 3.
o Se0,
ls " L CH, (CH,) o )\
3 (CH) (CH,).CO.- HC CH,),CO,-
RI_ R, .oH \@o(j\ v (CH),
I R2 ! mlz 313 m/z 201
b 'OH 2 = I
OH \?ql CI’I3 (CHz)s \//C\X(CHZLCOZ_—_-——» HC\(CHZ)7CO2-
R2 OH
3,6 45 ' mlz 171
B2 HHEWIHERF NS Se0, 15 RIALE 4.
Fig.2 Mechanism of the reaction of CLA methyl ester and SeO, OH - OH
' CH#CH&\@/‘\(CHJBCOZ— HG-(CH,),CO,-
H<0 o
1 jﬂW/\%‘Jf’jﬁKS 6 E{]@ % mxz 3 jﬂfﬁr mlz 313 mlz 215
AbE H 0
BrEmkaws, 4 (E3). CHS(CH2)4V/£\X (CH.),CO,- 1< (CHy CO,-
231 OH mlz 185
-] 3 5 :
O5H
CH, (CHZ)SN(CHZLCOZ- H,c=~(CH,),CO,-
R AN OH
miz 313 mlz 169
2 6 10 14 18 22 24
te/min H(C OH Q
CH, H&%\j/\(cmmoz- HC~(CH,),CO,-
B3 dlE-HPLC AR o e
Fig.3 The trace of semi- HPLC of mono-derivatives p
2.3 Pk g s e T i e O-H
PR TE R R AE CH, (CH2>5\‘)§\2A(CHZ)7COQ- H,C=(CH,),CO,-
2.3.1 LC-MS/MS 447 Xik&¥ 3, 4,5, 6 Su e
N /z 313 miz
EAT LC-MS/MS 4347, %4bA 90 iR EST ( +) "
H
3 A= | A =] | ~ Il
BEBESTEFIE, MAR 731 [M+1 CH3<CH2)5\%H\j\(CH2)7COZ- HC~(CH,),CO,-
O mlz 199

H,0]* iR BT, HTHEMHREESTE
B, BEBIESHER. BT iERMA

ESI (-) #E=, B3 T &AW ST HTFIE,
mE1 PR, aWw3, 4, 5, 6 2 4L FE
&, BT HIEITR 6 = 5 >4 >3,

Wik MS/MS (-) o, HEIEEYRE
BABEF m/z 00T

6:313, 295,277, 213, 183, 129; 5:313, 295,
277, 199, 169, 113; 4:313, 295, 277, 215, 185,
127; 3:313, 295, 277, 201, 171, 141,

A4 H NMR 1P C NMR 88007 o

a4 (3): 2% >98% , solid, 6,39 ~40 C,

'H NMR (CDCl,, 300 MHz) 8:5.76 (dt, J =
15.4, 6.0 Hz, 1H, H-12), 5.44 (ddt, J = 15.4,
7.2, 1Hz, 1H, H-11), 3.86 (t, J = 6.9 Hz, 1H,
H-10), 3.67 (s, 3H, CH,0), 3.43 (m, 1H, H-
9),2.30 (m, 2H, H2), 2.05 (m, 2H, H-13),
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1.72-1.17 (m, 20H), 0.88 (t, J = 6.9 Hz, 3H,
H-18),

“C NMR (CDCl,, 75 MHz) §:174.2 (C-1),
135.0 (C-11), 129.3 (C-12), 76.3 (C-10), 74.8
(C9), 51.3 (CH,;0), 34.1 (C2), 33.0, 32.3,
31.4,29.6, 29.3, 29.2, 29.0, 28.8, 25.6, 25.0
(C-16,15,14,13,8,7,6,5,4,3), 22.5 (C-17),
13.0 (C-18),

HEY(4) 73R >98% , solid, 6,,36-38 C,

"H NMR (CDCl,, 300 MHz) §:5.75 (dt, J =
15.6, 6.4 Hz, 1H, H-13), 5.44 (ddt, J = 15.6,
7.2, 1Hez, 1H, H-12),3.85 (t, ] = 6.6 Hz, 1H,
H-11), 3.67 (s, 3H, CH30), 3.42 (m, 1H, H-
10), 2.30: (t, 2H, H-2), 2.05 (m, 2H, H-14),
1.71-1.14 (m, 20H,), 0.89 (t, J = 6.9 Hz, 3H,
H-18),

PC NMR (CDCl,, 75 MHz) 6:174.2 (C-1),
134.9 (C-12), 129.4 (C-13), 76.0 (C-11), 74.8
(C-10), 51.3 (CH30), 34.1 (C-2), 33.0, 32.3,
31.7,29.2, 29.1, 29.0, 28.9, 28.8, 25.5, 24.9
(C-16,15,14,9,8,7,6,5,4,3),22.5 (C-17), 14.0
(C-18),

ARSI, AN AU b B AR T A
BHEHN T =15.6 Hz, IR XK 7
(E) M2, BRENWASRTHES Sy J
=6.9 Hz, HEW N7/ (erythro) #HL, 3 H% R
1, 3-FLHERR S SeO, B S ALEE b T LA HE I 7= 1
i v AFi U
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Se0, —FHRMEIEMF], FH Se0, #1757
DR — D EI T i . ASS0K Se0, § R AT
FEREWIR Y A 8L E, SeO, 545 W0 i B3 ¥ i ;T
RIAJRCT 4 A7 I SR IEAT Ao 83 4007 i
SeQ, 5 IEHELIihER IR I SR fe 26— 45070 [4 +
2] RBIHLEE, BP 1, 3-LLBuRURTE— 2 BB 4%
15 Se0, JEA Se MUFORE S, Fit— 461
AL, 2REELEY, XGRIMEG AN 1, 3-
HIOAURS Se0, SIBERL 1, 4-SURIALSWI LS
WA, KN4 G Se0, HATH TN AL N A
ROL AT 7 ) ) 0 4R 4 T B B 22 R 2 4
{Ho
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