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Abstract : In order to realize the direct application of olefin cross-metathesis on preparation of long-chain terminal olefin compounds
from the crude fatty acid esters of vegetable oils, methyl oleate (MO) and methyl linoleate (ML) were used as raw materials to
prepare long-chain terminal olefin compounds 1-decene (CM1 ), 1-heptene (CM2) and methyl 9-decenoate (CM3) through olefin
cross-metathesis reaction. 4 typical Grubbs catalysts, 10 short carbon chain fluid substrates were chosen and different reaction

temperature, time, catalyst dosage and moles ratio of substrate as the reaction conditions were investigated and contrasted. The
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results showed that the second-generation Hovey-Grubbs catalyst (C3) and the second-generation Grubbs catalyst (C2) were
suitable catalysts for raw materials MO and ML, respectively. Eugenol was the most appropriate partner among the 10 substrates
for producing aim products. The influences of temperature, time, catalyst dosage and ratio of substrate were investigated, the
suitable reaction conditions were reaction temperature 0 °C, time 20 — 60 min, catalyst dosage 0.5% - 1% and the mole ratio of
fatty acid ester to substrates 1:10 —1:20, the highest conversion of MO and ML were 99% , and the yields of CM1, CM2 and
CM3 were 80% , 92% and 73% , respectively.

Key word : methyl oleate ; methyl linoleate ;olefin cross-metathesis ; a-olefin ; high-carbon terminal olefin chemical
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Fig.1 4 types of highly efficient ruthenium-catalysts
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Fig.2 Cross compound decomposition reaction of fatty acid methyl ester olefin
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Fig.3 GC-FID graph of products of different raw materials
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2.3.1 iRk EMEAH KR BAAFA S R BB AL G Y AR 5 BRI, A
BN TP BRAR B SIS o A ) R B AR SR NS X S K18 52 Wl RO 22 S K, Sy A A B R, A BF 5T
W10 MO [R] BRI i A B AR A, B AT 00 0l 5 B S A Al s B AT (b 3R R R UBE R E R ERSE) A
B, RHA C3 A EALH], BEIR M EL 1% 4% 1.2 W #AE, 23 54 0. 2 mmol MO ML 5 2 mmol /%
FENE W) AT B M 2 58 SR A3 B L 42 0 °C R B2 20 min, 252 R LER 1,

F1 AEEH 2 FHEHBPERERZXXE BRI (C3 AELT)

Table 1 Influence of 2 types of olefin subtracts on olefin cross-metathesis catalyzed by C3 catalyst

MO ML
i
substrate AR/ %  CM1"3/%  CM3 77%/%  $M%/% CM27%/% CM3 7%/%
conversion CM1 yield CM3 yield conversion CM2 yield CM3 yield

2-H 4 £ 2-methoxypropylene 43 0 0 62 0 0
S allyl chloride 58 14 14 49 4 6
TR TR B E methyl acrylate 79 2 1 95 3 2
LRI allyl acetate 48 12 12 96 10 13
I P LG K H M EE allyl glycidyl ether 28 2 2 51 2
P allyl alcohol 24 1 2 36 1
HLIE styrene 59 40 37 72 19 23
T8 eugenol 96 78 76 99 49 72
I P9 3 = F B RE BT allyltrimethylsilane 89 34 34 93 19 28
PG acrylonitrile 44 3 2 45 1 1

A 1 Al BR TR EN AR I, MO Fe bR (58% ) = T ML(49% ) , oAz 9 R i 45 28 24
O ML BB T MO, £ TR I TN IR b JEE ) ) 7 25 B A 3 A0 22 B R, ML % A6 %5 96% , MO h
48% XN ML AR JSCHY 77 W) S 22 ) B By 1) A5 R AT B AR AR T g o X L AR W0 R kB, LA
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2-F LN R ], 58 MO 4k 439% , ML 546 R 0 62% B AR WL B H A5 7= 9 7= %, 2R
YiAT 5 Bl (2-FF SR TN M DI TR PR 0 DR 4 K H S B DR B R TN I ), I S RO
SN ) @i B N 7 1) iR AT TSR B AR 7= 9 0 A2 i Hodx 5 RO 3 W E2 21 MO 19 B A5 7= 4 77 % 5
T ML, LG # A6, OB MO /9 CM1 Fil CM3 7728158 14% ML 1) CM2 F1 CM3 7285351 R 4%
M6% ., W& HIFEESRE , RS =R m IRy T & B 6, &3 CM1 7= 0% &+ CM3, 1
CM2 HfIKT CM3, BRIV R FF B (7= R AHZE 1 AN E 2050 4, Hofth 9 3 ik — B, X R
FURPIEE SR, BT T &HE KA AR IR P AR AT % B AR =4 5= 00 R AR, i BT A IR
N A AT 7 T A 8 S R T AR R S B R A A D AR, R, AR AR AT Ak Ak R T
R AL C2 b B2 7 L 25 S At A 350 o 24 X8 2 17 ) s i R 3 R 25 55

ES AL C3 FHIF AL A, LA C2 SR Ak R HR 5 45 Ha UG 40 %o s He 28 SU A 4 il J L )5 i, 485
R 2, 32 Al X FRUBHE AL, 10 R PR 2 ML 540 5 F MO fy AL, Al 22 e K2
S T FE4E K H IR EE , ML AT MO FE AR 5350k 42% F122% |, e/ INRZ T & By 43 310 97% F199% |, 1 7 LA
b ZERE R PR RO 25 25 S BN . X T BAR R, DL 2-H SRR A ], MO R ML Ak R
53R 60% F176% , BERI= 9177 AN it 5% e R EREAR T 5% BT (IR C3) Hge
FUFHRAZE S XA AT B AR =94 i, LA T & By A 6], MO () CM1 F1 CM3 7= 24351 2 58% FiI
66% ,fIRT ML ) CM2(78% ) Fll CM3(68% ) , %455 C3 M AEAFI B AH Iz , X T WA Rk ) A e i
FHF AR kL, BT C3 3868 T 50k MO, 1T C2 iE T ML,

F2 AERYRT 2 FESRHER P ERG12 35 R ESMBHIRI (C2 ARLF)

Table 2 Influence of olefin subtracts on olefin cross-metathesis catalyzed by C2 catalyst

MO ML
57}
substrate A%/ % CMLJ"%/%  CM3 "%/%  ¥efbB/%  CM27%/%  CM3 J"%/%
conversion CM1 yield CM3 yield conversion CM2 yield CM3 yield

2-F S FL NI 2-methoxypropylene 60 5 4 76 1 1
SN allyl chloride 43 10 12 51 6 5
TNHHTR H i methyl acrylate 89 5 7 94 7 3
Z BRI AT allyl acetate 38 5 6 55 4 4
I TSR K H ML allyl glycidyl ether 22 1 1 42 5 5
PRI allyl alcohol 40 10 6 46 6 6
RN styrene 56 34 37 68 41 23
T F Ml eugenol 97 58 66 99 78 68
TR = H B E S allyltrimethylsilane 44 5 8 74 12 8
PG acrylonitrile 62 5 4 77 5 3

PLEar i B JrURHAE A 3R 10 25 55 RO T IEORE MO 5 ML 4548, SIS 2 2 5 M 5 1 7 1) 1)
FERNZE, TEHEBRBAMT BA= YA, AR H €2 B T 58 ML 1 C3 & T MO, 78R40 B 1 54
T, R AL SR A H AR 7 R BT 35 5] 95% K 65% LA b, RIS A MO AL H H br =977
T A B AR MR AT IS 225 4 (R MO 3] C3 iR, ML ] C2 #EABFH]) .

2.3.2 RmIRE  TEMALFIEEIRDE 1% ,0.2 mmol JENTER S .n(JEIR PER) :n( THEY) =1:10,
SN TE] 20 min T, 2588 SO Ik BE XM e 58 U A3 M IO s ) 25 SR L3R 3, FRER AT, XY URE
MO B IR EE RSN, MO AL AR LARFFAE 97% LA L5 24508 ML B ML 46 R BEIRE EFHim T
B, DN O CHIEY 99% TFREZE 50 CHYIY 73% ,iX & ML B~ 8 2%, — 2/ N T - YfE R E T = e,
FONEIE PRGN, 5 B 4B 2 SR AR R i Tl A R A RO, IR AR R S 4, (LR i e O, IRt
IR R T AR TR, XTI ERN B AR =928 W& IR A IR A T B (ML
JRE,50 C R =4 CM3 BRAM) Y MO F, CM1 F CM3 723535 0 °C Y 589% F1 60% T [ =
50 CHFHY 7% F1 11% | J5 R Ll Ak G M ANTROE | T BE T i Jo 2 A 2 S g 2B i AR K Bk &
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Yy, FEEER YR TR JFRS ML BB T B E MO BBR BE /IS, 1T RE A J5 R i fe 30 2k 25
HEALRE T, RS 1k, DA KSR ML BNy FF= 908 By e e L RONE  BHLLE T BARF=# 7= TR L 0 °C
R T Y RN TR

2.3.3 RombtE FERNIREE 0 CF, HA S F R 2.3.2 5, % G0 [A]0 M5 e 58 LA 43 fifk I g 1) 5%
Wi, 45 9L 3, AT, MO Hl ML AL ZRTE 60 min J5 35 5] 97% , 2 J5 A HEEBER A 284k, 24 50k
g MO Bf, CM1 F=3AE 20 min Pk ) 55 55 4 80% , 2K I Bl S 1] 34 AR 7 R 5% 2= 60 min B9 58% |, 1
CM3 723K P\ 20 min A 44% 3K 2 120 min BT 71% ,iZ 4 UL LE MO A JEURLAG iy K &
CM3 % CM1 FasE , PR 7E SE K S 7 N 1) J 3843 CM 546k CM3 5 24 508y ML ), CM2 T CM3 72 34
#£ 20 min BB, 430000 92% | 58% , iX I R & R A 72 DL ML SR JEOREAY s i & v, CM2 il CM3
Y2 5EI MR EI R I 20 ~ 60 min HEEE B BN E

2.3.4 EWARE ERNIRE O CF,HABSAER 2. 3.2 1, S A0 FH 2 X M 8 28 XU A3l S
NS 25 R LR 3,

F3 TERR SR 2 FAEHHER P EL%12 35 X8 SRR I E

Table 3 Influence of diverse reaction condition on olefin cross-metathesis of 2 types of fatty acid methyl esters

MO ML
SRS A
reaction condition At %/%  CMI 2%/ % CM3%/%  ¥AbR/%  CM27%/%  CM3 “%/%
conversion CM1 yield CM3 yield conversion CM2 yield CM3 yield
0<C 97 58 60 99 80 55
20 C 97 58 58 90 83 41
S
gl s 30 C 97 34 33 87 78 40
reaction temperature
40 C 98 16 12 74 65 39
50 C 98 7 11 73 55 51
10 min 84 63 47 97 61 42
20 min 90 80 44 95 92 58
ﬁjﬂ_ﬁﬂﬁj_ 30 min 94 68 59 97 64 45
reaction time
60 min 97 58 67 99 71 40
120 min 97 59 71 99 66 44
0.1% 25 24 20 44 14 19
0.3% 53 41 44 58 20 28
2l F
RALRIHR 0.5% 76 58 73 92 46 47
catalyst dosage
1% 94 76 54 97 64 45
3% 94 75 69 99 52 39
1:1 90 15 15 97 32 11
n(BRM AR T R) - 1:3 98 33 53 99 47 31
n( T%&Eﬁ) 1:5 99 27 60 99 46 43
n (fatty acid ester) :
1:10 97 70 73 97 64 45
n (eugenol )
1:20 96 59 62 95 57 61

12 3 R RICHE T A Ak R S SRS MR K, MO 5 ML A7 52 1 i 4 — 3, Bl 25 10 70 i
0. 1% BT+ 2 1% |, J5RHE AL AR B AR 7747 R B BEAE AR FH s inini b, 450k ML B, 3% 4k
FH CM2 . CM3 72255 5 WAL 7 R 0. 1% I 1) 44% ,14% F119% T+ 2= 1% B9 97 % ,64% Fi
45% ; J5OE R MO I e AR CM1 ,CM3 73853 51 AR FH 2 0. 1% IHY 25% ,24% F120% T+ %
FHE 1% B 94% ,76% F154% . HEALT S ARSEI N 2 3% B, BRIFUREA MO BF CM3 =R 3 1 Tt
HAALEF B AR P S RS sl i A N B, R BOZ NG 0 JF R A i 22, K i i
P9 TR) e A B T A, A SR R TG AL B TV T [, 2 R0 = A4 i B0 B A= e e R R
PEARR B FE R 0.5% ~1%
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2.3.5 JEWEBRVEL TABM R E L TERMIRE 0 CF, HALSLMER 2.3.2 797, B &R H g
H5THBYITEZ L RYI ) X3 X 43 RN I s2 e S5 5 0L 3% 3., i & T A, IR Hext B
B 7= Wy B A S 5 T X SR AL 3R 52 i A/ N, P SRS A 8 B8 DR 45 1E 90% L) -, TR L
K11 ~1:10 BYBE, BARF=H77 3R B Y L i b7, 24508 MO B, CM1L Fil CM3 773K 4535 15%
M 15% FTFE 0% F173% ;508 ML B, CM2 F1 CM3 F=3R M 32% 1 1% ETHZE 64% F145% . 4
YRS E T2 1:20 B BRIEURLD ML B CM3 PR 08 BTN, A= R B R R, 45 H
I8 B A i AR D B AR ) ) e B TR B A AR EE (1:10) 000 TR A2 RS ) KU
I B A RS2, AN S 5 OW MEZ) FE BE AN [R], T4 B ) KA, BH 3 1A ] REBELAS: T i Ak 59 S 1
KA PR Z ] B &2 57 AT, R ZMAE Z2 W)Y 2S5 ROV, SRS A
2, T M H 5 M7 Y A ) AR B P A PR A s 1, T B B AR 7 7 R R R

SASKRE JFUEE MO Fl ML F) %% Ak S8 A R 1) H B 7= 1077 2652 45 U 45 1 52 e 1 e 34 R AR — 3
TERMAMETT , e ACRINTE 95% £cAh, BAs= )& T8 1245 il 7= 40y, DR 75 62 7 a0 i [ 0 T N
(20 ~60 min) BRI (0 °C) N AR LIAREGE BERE1E , [FIET , Sk R R R 0.5% ~ 1% , R
JEE R 1:10 ~1:20,

3 458

3.1 KR H R (MO) I I R H s ( ML) 3 9 F I i 2 FP 5 208 BB 10 o Jo 0 A IV 4l ot s ke
SE S i OBLHR A A b ke A G ) 1-5805 (CML) | 1-BEdi (CM2) 2 9-B8 AR T G (CM3) |, S0 H 4¢
TR AL I SN 520, S5 R 10 FURY b, T & WA R F BAR =02 4 Rl
Jisda 2o AL R 55 A% Hoveyda-Grubbs AL (C3) #6E AT MO, 1725 A8 Grubbs #EfLF (C2)
EET ML,

3.2 WML AR A (RN R B SO A R] A ) R AR P R PR R -S04 S IS W 0 o ) i =2 e ) KRR
TR 5 M 35 TLF- — B0, SRBURAE H A5 7= W) 7 2800 R 4500 - ROBETRBE 0 °C 2 o B[] 20 ~
60 min MELFIHIEE0.5% ~1% n(JEWTFRPER) :n (T #E) J 1:10 ~1:20 7R AT MO I ML #%
FHIIAT IR 90% , BAR™4) CM1 .CM2 Fll CM3 ;= 3I7E 60% 247,

S 3k
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