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Technical Progress of Chemical Modification of Double Bond in Respect of
Natural Unsaturated Fatty Acids
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Abstract; It is the direction of sustainable utilization of natural lipids to synthesize various oleochemicals from abundant unsat-
urated fatty acids in soybean such as oleic acid and linoleic acid through chemical structure modification. The main chemical
modification reactions focused on double bond in the new trends are summarized in this paper,by which epoxidized fatty acids/
esters, conjugated linoleic acids,dimer acids/esters, gemini surfactants,oleic estolides, branched chain fatty acids and polyhy-

droxy octadecanoic acids etc. can be synthesized. And special attention is paid to applications of the above seven kinds of oleo-

chemicals in many areas.
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Fig.3 The main reactions to synthesize dimer acids
4 WFFREEEF

RETR 00U T i O AL | LA A A Bk
AT LU B B 4 BT s i) 22 R0 B 1 28 Y
TR ZRL T RIS LR 2 o et 25 8k rh b
R S I o 2 T A AR L AT ARAS O TR LR T
PR R A2 PERE , T ELH AR W) 22 A R R AR ) e
figp PR AT D FIARL A 7 AR AR T B SR TR A X1
FTE A

5 HERZMEE

TEFUFRAEAL T , — 0 TR BRI S I — 7y
TR B OURE 4 45 i BB T R A 52 N T
(estolide linkage) ™ , A 1V MK 2R 4 & WO AR A I R
ZE A (oleic estolides) ™ o {82 52 A g F 1) 5% B XX
S B85 10 0 Wl R B I i — 25 B BRI 14 58 P T



K& B 33

412
NH NH H
Gy Coat Caaith 5
OPO(OH)(ONa) SONa o*~~coona
oH oH 0., ~.COONa
g

TR i (lvgaN gtk
ANH _NH o
CnH'zmb C,,HZmb nHaf, s 4O OHoH
N(CH3)Br (OCH, CH3)sOH N mo‘*
OH (OCH,CHa),OH OH ]'YI”DH
HO OFPH
Zhkih LESE WAk

B4 HERWNFREEENNEFEEE
Fig.4 Various chemical structures of
oleic acid-based gemini surfactants

s HE TP A B BE R RO BE TS 00 R I R AL, A
TS 2 58 AR RN AT R 28 IR R 50 77 i, 22
FEULE S, FLAE 1997 4F Erhan 25 g A Ik
AL A B T AR SS IR, 7E N, AR R R 24 h
Hp= %A K 35% , Cermak 251 F 2001 4F % H &5
SRR AL R A B T I R S N B, T R R A
45% ~65% , 2008 4y o FLAECY BT B T -
ARRE AL, B — R TR, BRI N
Tt A B B AE AN W Ac st L s I I TR AR K o
TFIMER 2E A TR 4 43 BU ORI BR B i — A5 LA L,
HA B m A AL E v R r %R BE v v
FIA: Wy Wk e e, O ELAT 8 B 8 50 POBs M i e
BRI RERE , DA I 2 B BRAE 4 Yk 35 ) T b ) 2
JEORE T ELSE AR A Ik R 52 P9 T M RE B M A
7o WA BESE R L= Wik A7 S T A b
T

O
\/\AW/\A)LOH
oleic acid
HCIO,;[
O
A A 5
/\/\/\/\)\/\/\/\)Lo H
[ oleic estolides ];
o}
HCIO4 /\/\/\/\/\)’LOH
O
/\/\/\/\/\)l\o

[/\/\/\/\/L/\/\/\/l?\o];,ﬁ

coconut-oleic estolides

BF; j 2-ethyhexyl alcohol
o]

[MMOW

coconut-oleic estolide 2-ethylhexyl ester

BS5 SRmBINENTERM
Fig.5 The main reactions to
synthesize oleic estolides

6 SxiERSATER
SCHERR W AR T ELGE AT AR B R, BA

T AR P, LRI EL A B [ s KGR P
Aok B 0 B L A 50T AT R T AR
TR E 2 R = o701 B IRy ol oy T P = R
F S BENR IR 075 v T A SRR I B A Ak Y
Koch [ [ i 32 HE A 5 SR 5 N 10 S s 2 A 1k
St HR R RS R A SRR A T
SR BN RIIE TR PR A AR R A S
PS5, GV 7808 43 15 M0 R IR, A A i =0T o B
JEASEI SRR NG AR . TLAE AR AN B R S 4 AL i
WK 6 Frs' ™, Foglia 25" X ¥ F1 A Ak A 1
FINR AR AT T HF5T , I 58 T ATl 4 e %
PEACTEYE R RE R o R A TG 1 A, SCBE B
O R 4 7 SR A ARG, AR 570 AS v] LIl A1 . Nego
AL T HAERR I A 23T 075 X AT RS 7 R S
4 2 g AEAR P B, HAE AR R R 99% |, 7= 30 85%
(0]

/\/\/\/\/\/\/\/\/LKOH

/ BB AL A1 \
0 (o]

R WOH ROH

L | o
p. RMOH

El 6 NBFBERAER T R R ALIE

Fig.6 Isomerization mechanism of

RNA

unsaturated fatty acids
7T ZREEHE

KIRFRHENG TR T 22 5, A —1>
FRILR BRI AR, B 12-F2 50 R . 2 FR SE NS i
RARBDAEAE , PR e H A 32 280 A 2 ik s A= - ik
LA, E A BSOS SO B ALK
FEIR N 454 (7)) o LA IH R BRI RR R A it
BN AT RAARAS AH R B9 P ¥ 3 0l S B FE i g e . H
KMnO, 48 Ak BUEEE T D S 30 5 42 XU Ak, (HIZ R
EfTE 2 T3 C-C g%, PN I B 8 302 b 11
FEAH ] Os \Ru Z ki) o — e 37 m Os R ik
FIAT LA 3 AR SR S N AT A ML G
Y ELHEROR FEAR SN, AR 2 AN 38 FH T AN 10 s
%, ANHLFNRE D72 2 % H S B0 S8 A I 7K i 1 Jr X
THIASAH N 1) 22 F2 BERR DT R , O A8 1Y J7 ¥ a2 1k 4
e, B = oK T A F R B Y. Swem 254
L 30% SUERIK  H R AE R S 2R S Ak 65% ~
75% BORHLIRIR , 282640 J5 15 204 R 94 ~ 95°C 1y 4
é@lﬁ]o Oakley %[46] LA H2W04ﬁ5'f§'ﬂﬁﬁu ,J:H Hz 02%:\
A A B AR N SR FAC B W), IF i — L k1T C-
CHEZUR N A FIR =1 o Usui 257 LU 30% 1Y
H, O, /F4 U5 , LA 17 800 1R R i Ak 5], BUR 4k
SN 77235k 80% , Ik fo il FH 4 i A Ak 500 R AT ML



3 2

MG A5 « KBRS0V 17 T ) LB A 2 i i R B R i i 413

o FIH] SeO, Ak A1 F1 I 17 2 114 & TN A7 58 Ak
R P28/ 2 AR R DA T 45 1) F 35 i
M2, X — 5 E S AR % R R A= WA 2 A St
[F) T2 b, AR S8 2 R FH DK A 4 e £ TV il R e A
I R ) S AR SRR R S 1
i E AR A 13- ST AR
W\/\/v\/\/\/\gOH Tﬂ \/\N\/&\/\/\/\/B{OH

XEHEAL 9y KR
\/\/\/\%\N\/EOH

J
lxwmm@

0] o]
\/V\/\j‘OH * HO’U\/\/\/\)LOH

E7 ZREM@IERMNE KR

Fig.7 Synthesis reactions of dihydroxystearic acid
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