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2,6- _ZMEMELRESE; 2-F4-HE
AR, 2,4-_HFEERK . 2,6-_EHEHEHYMWA Acros
AR ZHmANEER MAYEARLELRMLGA
SHAN T AL R E AT (MAO) B R W (1.4 mol/
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AT EINARN, HeBARNKEESE
R AR i & 44 SR, O SR AL B

2,6- " L PR BE #e BB Scheme | RS
AL, T HI T A9 H-NMR #9348 4 90 4. I )'H-NMR
(CDCL,/TMS, 300 MHz, &8):1.4(t, J=7.5 Hz, 6
H);4.5(q,J=7.5Hz, 4H); 8.0(t, J=7.8 Hz, 1
H);8.3(d, J=7.8 Hz, 2 H);( I } H-NMR{CDCl,/
TMS, 300 MHz, §):2.8(s, 6H); 8.0(t, J=17.8
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Hz, 1H); 8.2(d, J=7.8 Hz, 2 H); 53C#R([5,6] WMEiRiF.
= p-Toluene sulfonic acid l =
I + CH3CH,OH —
& Reflox N/
Hooc” N “coon C;H00C COOC,H;
I
= R
l + CH3COOC2HS CH3CH20N3 I
- -
GH00C N “cooc,Hs weod N Ccocw,
I 1I

Scheme 1 Synthesis of 2,6-diacetylpyridine ligard

1.2 BUAMARSRE

Fic {470 £ 4L 7] 49 Z5 49 0 Scheme 2 FT7R .

FCiE 1(C Hy N, VR UK 1 ~ 31 22 1.
"H-NMR ( CDCL/TMS, & ):8.42(d, Py-m-H), 7.91 (1,
Py-p-H), 7.24 (m, Anl), 7.07(t, Anl), 6.70(d,
Arl), 2.36(s, N = C—CH;,), 2.14(s, Aryl—CH,);
TR HEM(%): C 8.9, H6.79, N 12.31;
LRME (%): C80.75, H6.73, N 12.42.

Aok 2(C, H F N ) BB XB (3R F 4
B ¥ 2,6-ZZ B EM IR (0.49g, 3 mmol).2,6- =

l R
H3C - CH
YN R,
R; R, R, R,

Ligand | R, =CH;, R, =H, Ry =CH,
Ligand2 R, =F,R,=F,R;=H
Ligand3 R, =F,Ry=H, Ry =CHj
Ligand4 R,=F,R,=H,R,=H

+ FCCIZ‘ 4 H20

S
\Fe/
- 4N
R; R, & gy R,

FER(0.95, 7 mmol) AR 10 mL H % rh, B
TR MA 0.3 g BB AERER 1.0 £0.4 nm
A1 BB IETE 30~ 0CTREMH 4 h. R
PRABFWEER I, FRFER TR
B BAPHEHEESRERRH BN, B
REMRD.MATKFREAABBRECHEK
P, I EHTRIGBE 0.72 ¢ Bilk 2 (&Y
62%). 'H-NMR (CDCl,, 8):8.47 (d, 2H, Py-m-
H), 7.93(1, 1H, Py-p-H), 7.07(1, 4H, Anl),
6.99(d, 2H, Aryl), 2.46(s, 6H, N=C—CH,).

e

H;C = CHiz

R-l 1

Complex | R, =CH;,R,=H,R; =CH,
Complex2 R, =F,R,=F,R;=H
Complex3 R, =F, R, =H,R;=CH,
Complexd R =F,Ry=H,R;=H

Scheme 2 Synthesis route: of tridentate lgand Fe complexes

&I CH, FN)HRB LR AR B
2,6-“CBEMIE(0.49g, 3 mmol), 2-F4-PR
K& (0.84 g, 7 mmol) EEE ML MEIK(0.3 ) F0
0.4mm 73T (2.0g). 188 0.74 g HAR K K
3(™=% % 65%). H-NMR (CDCL/TMS, 6 ); 8.26
(d, 2H, Py-m-H), 8.05(t, 1H, Py-p-H), 6.88(d,
2H, Anl), 6.85(d, 2H, Anl), 6.80 (s, 2H,
Aryl), 2.82(d, 6H, Aryl-CH,), 2.29(s, 6H, N=—
C—CH,).

B b 4(C,H F N MR B ESR LB 1. 2,
6 L MR BE (0.49 g, 3 mmol), 2-8% FEME

(0.92g, 7 mmol) BB BT 1% (0.3 ) F1 0.4
m 73FHE(2.0g). B 0.58 g HAOREEMK4
(7% % 55%) . " H-NMR{CDCL,, 8):8.22 (4, 2H,
Py-m-H), 8.03(1, \H, Py-p-H), 7.26 (1, 2H,
Anl), 6.98 (1, 2H, Aryl), 6.80(d, 2H, Aryl),
6.67(d, 2H, Anyl}, 2.42(s, 6H, N=C—CH,).
WA 1~ 4 BICRR7 81 B A R, BT
BEDT LAY L, 12,6-(2,4-(CH,),CH,N =
CCH,),C;H, N FeCl, BN B . HEH (%),
C60.51, H5.48, N8.47,3(H(%).C60.76, H
5.38, N 8.57. L &% 2, 12,6-(2,6-F,CH,N =



2 TRk RE W R B B S B LRI T 193

CCH,),C,H,NIFeCl, - H,0. TR & Rt EE
(%):C 47.58, H3.23, N7.9; LBME(%):C
48.36, H 3.38, N 7.77. &% 3, {2, 6-(2-F-4-
CH,C,H,N = CCH, },C,H,N| FeCl, - H,0. TLE o+ ¥7
G B (%):C52.90, H4.44, N 8.05; L5
f(%):C53.41, H4.38, N7.57. k&% 4:12,
6-(2-FC,H,N =— CCH, ),CsH,N} FeCl, * H,O0. TE %
WER (%) C51.04, H3.88, N8.50;55 1
f6(%):C51.90, H3.87, N8.17.
13 ZHEERBRXRAZ
O BEEBMABHETHTRN 2SO0l =048
HEHHES BRKEBEREKERALE, KM
ACEMEZE LT MAO FIELF, EHE
RO T AT R B BT R, B R 1k 3R 9 R 7 el AL
B 8 AT R FFEE 10 R E P RE R BE A
fAE Ak, BAAE 2 30 min, RS AR BB N
10% M ER{L Z BE2 E KB . IR P= YA GC-
MS ¥ BEAT 38T, R AL 7R 04 15 1 B B v A B T R
K.
1.4 MRFZE

'"H-NMR i Bruker 22 5] ¥ DMX (300 MHz) i
18 . TE 27 Carlo Erba 1106 F1 STO2 M8 (L5
PR B A GC-MS W75, R %A HP-L &
4 MR HP-5890 5, 3% 4 #1 HP-5971 JR 1Y,
3I5CET R ¥F 10 min, B2 F [ 10 K/min #9 38 5 70 #4
E 2 220°C (&£ B 10 min).

2 HR5HE

21 BEEERENREBRRERRE=WHEN
AU

Fi MAO fE B 4L 7|, 4L 1 ~ 4 ZERA)
RRRETHTEERRMMERERNE 1 1K
LB BRTIHED 45 ,kEW1~3 HERALIE
B0 I B RO RE V5 1 (107 g/molFesh) FIXE o482 8
B >94%) kB INZHEERLARS
BIRRE TS, T M R B AL L — AR
(ke O REEEMENE, XRBEERHR
£, Qian"Y HYUNXARER B TEY 4 B8R
T HEREEBRMAF SR . A5 ERR R
MBET AGY3WEELLED 2 HETE
— XA RO THAEY I PP LR
WRW T Sl d TR, T 3R ARt
WEREIEAA SR T LR ERIMBAER,
FEAEAETEERRE XEAEFRLES5ENH

F 3R Xf AL A T HER R K

Thble 1 Effect of temperature on oligomerization result of complexes 1 ~ 4

Activity

Fe Temp Time  Yield 10°g  a-olefin

Run Complex

(pmol) () (min) (g)  Oligomer (%)
(molFe*h)

1 1 1.0 20 30 8.15 16.3 97
2 1 1.0 30 30 7.75 15.5 98
3 1 1.0 40 30 6.55 13.1 9
4 1 1.0 50 30 5.25 10.5 99
5 1 1.0 60 30 4.93 9.85 99
6 2 1.0 40 30 5.20 10.4 96
7 2 1.0 50 30 3.29 6.57 97
8 2 1.0 60 30 2.46 4.93 98
9 2 1.0 70 30 0.89 1.78 99
10 3 1.0 30 30 9.15 18.3 a5
11 3 1.0 40 30 7.55 15, 95
12 3 1.0 50 30 5.90 11.8 9
13 3 1.0 60 30 3.08 6.15 98
14 3 1.0 70 30 1.17 2.33 o8
15 4 1.0 30 30  inactive

Reaction conditions: Ethylene pressure = 0.1 MPa; 50 mL toluene as
solvent; MAQ as cocatalyst, Al/Fe = 1500

BLE% 1 ~3 EAR IR R B IRE T M5t A1l
SEAFRE FREEYSASHMAE 1 ME 2
FR  ANE AT A, A BN I B R e A
BTSN oA FEERBER N R MRE, #
L7 3 8935 HE M 30°CHF A 1.83 x 107 g/mol Fe+h
FEAR B 70°CHT Ay 2.33 x 10° g/mol Fe-h, R B #
A4 ) 8% SRR 4 B 20 . R e, R ot
WEBH—BAEY | 2 BRALEEHRE
B X R B R R R AR T R R K
REMMEEKA#ESEE, I TERBEE
SR 0 O T4 1 < R K, (R UL PR A8 B AU R
BEYrsrma s mEet, b F I8
RELPEAL T R TEE R T eIs R L RONIR T 4
FHRE, XEFEFR THEAANERERE
BEREK.
2.2 AFeXMEREMHREHE=H2HHXEH
E3fE4bayEEH T AVFe 3K EM L
P2 M 3)WEELREAT 3 FEREY R
BB mEm. a2 MEHEE AVFe
B3 A 3K B B K (Al/Fe = 500), 3 & AR R
MRH BT 5EEY 2 AR, 0803 MF
TETE Al/Fe = 1000 A BB K, EEFE RER /D HE
FIBINEREDN A RS FRE T (WE 4
Fim) . % MAO MR el B RELNESE
B, XERTEAEENREG ELXEN
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Fig. 1 Effect of temperature on activity of complexes 1~ 3
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Fig. 2 Effect of temperature on distribution of oligomers obtained from

complex 3

Reaction conditions: Eihylene pressure = (0.1 MPa; 50 mL toluene as solvent; MAO as cocatalyst, Al/Fe=1500; ¢ =30 min
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Fig. 3 Effect of Al/Fe molar ratio on catalytic activity of

complexes (2 and 3)
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Fig. 4 Effect of Al/Fe molar ratic on product distribution

obtained from complex 3

Reaction conditions: Ethylene pressure = (.1 MPa; 50 mL toluene as solvent; MAQ as cocatalyst; reaction temperature = 60°C ; ¢ = 30 min

MAO ¥ fEEfL Ml i T 5 MAO TR = E &
(TMA) % 4 R T {3 75 o = 0 5k 06 S5 BT 1
RS sk ke, AR HBEARN 2EESZ
TMA BV T AL R IS PERE R X AT BB R B T
kA 3 BRI DI B L AL 2 /D, ABE AR
H 3R AL 8 M3 R ATEL.
2.3 TEHEESEEAHSHTHRM
REw1~-3EARAZAETHIARED NS
BN 2 ME 5 BFn . B A B IR E MAR
R KM RS A R AR W . 30C
3 60°C,3 L EYMHAWERYT C, ~CME
SERBEMM, T > C,, H 4 M5 2 W48 5B
BoeE s L HN BEAW3IE -MRAER
ZHWEHFHFRERM SR NEREYF 0%
BIERC ~Co, MHERAET,.REY 2 AkE
W1ANGKEY D C ~CHEEMIKBE 4
AL 0% FKLA 70% . LLEX I FESPH

B R B, 3 FH AR W 4R A O P 3 R/ B
THFHEFIRE(LEY 1D > HREEH 2) >
R (LS 3), W ICak(4,5] 7T, Bl & 48 s fr
BEL B I/ , B4R B 6 = 4 9 3 T RERR AR . X T LA AR
BLARA=FMSYURBHERYNAAER.

Table 2  Distributions of oligomers obtained from complexes 1 ~ 3 at

different temperatures

Distribution of oligomers ( % )

Temperature
Cs~Cio Cz~Cx > Cx

() 7

1 2 3 1 2 3 1 2 3
30 41.2 7.5 90.0 46.7 26.6 10.0 12.1 1.9 0.0
40 42,8 79.3 92.3 46.1 18,9 7.7 11.1 1.8 0.0
50 43,6 B84.1 94.2 45.5 14.4 5.8 10.8 1.5 0.0
60 44.4 B7.1 96.9 45.6 12,2 3.1 10.0 0.7 0.0

Reaction conditions: Ethylene pressure = 0.1 MPa; 50 mL toluene as

solvent; MAO as cocatalyst, Al/Fe= 1500

GLR. ERT —FMHAME AR ER
REMME T HEREFLSY ., HWAEEY
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Fig. 5 Fig.5. The product distributions from different
complexes (1 ~3)

Reaction conditions: Ethylene pressure = 0.1 MPa; 50
mL toluene as solvent; MAO as cocatalyst; reaction

temperature = 60°C 5 £ = 30 min

AL 21 R 3R R DL AT BT . b T 4% R B AR B

REGEER—-RADP, APLeRERT S
WA TR, ERR YRR E TR
w . EE B R EBERIE MR
W C, ~ CoM BB KT 0%, Tk kK THA PR
EAHMERYPHEE MERERNEEN
BE, e FERER, RS TREESHER
BE . FEE Al/Fe LINIRE , L IEHETE AVFe =
1000 B A B B K, FEAE N ) B 2 PR, AT RE R 4B
AR E R /MEBIEE S L5 MAO ) TMA B
BEHRERNMNMAE SR HEZHMBIKEY
M FEARE  SERE AL B FEZBAL
At BB ALEY 4 MEHRE, TEEHRT
Hrr SRR . BRI EY 3 B —F
B ZBEEAREE SRS TFREREDES
A R R LR
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SYNTHESIS OF A NOVEL BIS(IMINO)PYRIDYL IRON COMPLEX AND ITS
OPPLECATION IN OLIGOMERIZATION OF ETHYLENE

ZHANG Zhicheng'?, KE Yucai', LU Yingying', CUI Nannan'?, HU Youliang'
(' Lah of Engineering Plastics , Institute of Chemistry, Chemistry, Chinese Academy of Sciences . Bejjing 100080)
(* Graduate School of the Chinese Academy of Sciences . Betjing  100039)

Abstract A novel 2, 6-bis (imino) pyridyl iron complex bearing flouoro and methyl substituents has been
synthesized and used for ethylene oligomerization . The activity of this complex could reach 1.8 x 107 g/mol Fe+h
when used for ethylene oligomerization, and most of the resulting products( > 90% ) are low-molar-mass oligomers,
such as 1-butene, 1-hexene and 1-cctene . The catalytic activities are influenced greatly by reaction temperature . With
increase of reaction lemperatures, the activities decrease rapidly and more low-molecular-weight products are
produced. The distribution of obtained oligomers is almost invariant with the Al/Fe molar ratio, but the catalytie
activities increase rapidly at first and then decrease because of the deficient protection provided by small steric bulk
of bluoro at ortho position of aryl rings. As a result the chain transfer to MAO occurs more easily. Another three
complexes have also been synthesized for comparison. Adapted ortho-and para-substituents on aryl rings are the
main effects on oligomerization activities and distributions of oligomers for 2,6-bis(imino) pyridyl iron complexes.

Key words Oligomerization catalyst, o-Olefin, Electronic effect



