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B HT B B ECS M R R T R 1 RS
oW, S B RER T L B-ER O R RS 8- FE R
MMk RIELC FICBEERAS S -RAEN
HIRBGRALH M H, Fujita 893 FRKHE E K
SRR RERE TYHERENERLIHES
EH Y RN AHE 4, 5- T H %98 FE
FREASDHEEIBIKETE " MRS, F AT
EHMBEE S S AR ERER S,
X KRG HERESAERHRELES
e AXTFEMREBRERKE GG S #LD
HRE RSB IBORL s R

RHIEE A RERER 24 HAREEY
B 2K P OBERE X R R R = 2 R B AR R
R, A #0403 E R . B R 68 OB (MAO)
H:EE Atbemarle 28 i fh BIKRE N 1.4 mol/L /Y
HEHER. LByt nar-a, Bag. B
BOHEFH. SRR R AT
UL MAS SR 24 h, ZHEH.C.H.N
TLE 5P Hi % F Flash EA-1112 BT R 287 (L 5E
BZHEDFERSTEATHEREEOILE
(GPC)TE Waters Alliance GPCV 2000 (2% LW %E
FMH Perkin-Elmer DSC-7A U4 #7{XAE N, AT
B DSC W E (FHREZE X 10 K/min) , €170 35
{#i H Perkin Elmer 2000, X #f £k # R it & K H
Rigaku RAXIS D/max2500 fi7 {3, 7€ 20 = 1°~40°
HATHE A EE R 10 */min.

FiT 4 $5 VE &0 & K I AR HE /Y Schlenk BEIBHRE
ERTESERESHEY THT BEEEMERE

BT H1E, LA R R P AR A 1, 4% R B A
(2.72 g,20 mmol) , AT FH FE 7 B B8 (0.6 mmol } 1 40
ml KB A — 1 250 mL M B ER &, I
FHEELS, @IS T 20 ml. XKZE DM
2.Rg XAFBIFR. BEMEES, TURZEI AR
[E k=4 Ml 4 h ER N AT, RG18
BEH, T KEOERE. R ERE>.
TKEEEE, THRESOAEKE~Y, EPEER
BEME(A)3.77 g 7" % 849 5 5 187 ~ 187.5 C . oL
ESWMSE R (%) C: 75.04 (74.98), H: 5.42
(5.39), N: 12.67 (12.49).'H-NMR (CD,S0OCD,,
3):7.44~7.61 (m, 6H), 7.72 (d, J = 6 He,
2H), 7.91 (d, J = 7 Hz, 2H), 8.46
(s, CH—=N), 11.85 (NH).

AR E & TR - PEEREFRELSE
ARt AR L& T 2R EEEPIRERBRE
(B), "% 80% ,F5 5 194.5~195.5 C. T E 4 #r
ZEFR (%) :C70.90 (70.85), H5.60 (5.55), N
10.99 (11.02).'H-NMR (CD,S0CD;, 8):3.77 (s,
3H), 6.82 {(d, J = 8 Hz, 1H), 6.90 (1, J =
4Hz, 1H), 7.26 ~ 7.47 {m, 4H), 7.82 (d, ] =
6Hz, 2H), 8.04 {(d, J = 7Hz, 1H), 8.59 (s,
1H), 9.41 (NH).

B2, “HHRELPRERBRR
(C), &k =& 81% 45 187.5-188.5C.
TEENWER (%) C67.51 (67.59), H 5.88
(5.67), N 9.82 (9.85).'H-NMR (CD,S0CD,,8):
3.83 (t, J = 10 Hz, 6H), 6.41 (s, 1H), 6.52
(d, J = 9 Hz, 1H), 7.43 ~7.55 (m, 3H), 7.87
(d, J = 7 Hz, 2H), 8.07 (d, J = 9 Hz, 1H),
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8.54 (s, CH—N), 9.33 (NH).

HRELAMIN.OLTICL, M &L (R ER
HE ) Sk (A TICL ) A H, EEER T, ¥4
B Ay B A P B A AL (6 (0.448 £.0.002 mol)
TiCl, + 2THF (0.334 g,0.001 mol } 55 = Z /% (0.28
mL,0.002 mol ) & EEJREL 2:1:2 IRG1E 40 2 H [T
ST R 12 h IF R AR A AR RE
T RAGpSHmESHEaAER. JEMTRA
AgEEEHERGET A F fMEREHITH
b, 153541 & E & 0.3505 g, W % 62% . L& 71T
C Ho N,O.CLTi (%) : C 60.27(59.49), H 4.01
(3.92), N 9.89(9.91).'"H-NMR (CDCL,d): 7.36
~7.59 {m, 6H), 7.87 (s, 2H), 8.12 (d, J =
4Hz, 2H), 8.25 {d, J = 7Hz, CH—=N).

A E S FiH & T ~Q-HEEAHE
FREE) CSALER(B.TICL) 5 2- F H X F
# H OBEBE (0.508 g, 0.002 mol) 5 TiCl, - 2THF
(0.334 g,0.001 mol}{£ — 2. B (0.28 mL,0.002 mol )
HFETAMEvkm bR, wG R BRE RS
1 0.3752 g, WL # 60% . JLE 78T Cu Hy N, O,CL Ti

(6% ): C 57.60(57.62), H 4.53(4.19), N 8.72
(8.96)."H-NMR (CDCL,,8): 3.89 (s, 3H), 6.92
(d, J = 8Hz, 1H). 7.00 (t, J = 4Hz, 1H),
7.20~7.57 (m, 5H), 7.88 (d, J = 7Hz, 1H),
8.16 (s, 1H), 8.65 (s, 1H).

1 (Z24—_HEEXPRIPME) - EUEK
(C,TiClL, ) B %I &

P2, 4 " HEEE ) FEXH B IR K
(0.568 g, 0.002 mol) % f F 25 mL CHCL, I A
0.001 mol TiCl, FH A EH EHRENEE,
WEEE AN 2 h. W HE A 20 mL 2.8, 7 4
KEME &R ERSFEPT.H G S
nE, ZEE SRS BOR, TN H R A E AR
0.5150 g, & 72% . JLE 5+ 7 G, Hyg N, O,CLTi
1/4CHCL{ % ): C 54.16(54.39), H4.34(4.26), N
7.77(7.83) ."H-NMR (CDCl,,87: 3.79 ~ 3.94 (m,
6H), 6.23 (d, J = 2Hz, 1H), 6.55 ~ 6.58 (m,
1H), 7.49~7.58 (m, 3H), 8.20~8.21 {1, J =
4Hz, 2H), 8.38 (s, 1H), 8.91 ~8.94 (d, J =
9Hz, 1H).

Table 1 The relevant infrared bands (cm ™'} of the ligands and their titanium complexes

Comnp. v C=0) L (NH) LIC=N) w(NCO) +(C—0) w{N—N) Shift of v( N—N) v Ti—Q) or 2 { Ti—N)
A{H) 1643 3183 1603 914

A, TiCl, 1592 1452 1285 930 +16 S84

B(H} 1645 3191 1604 918

B, TiCl, 1597 1488 1250 928 + 10 589,526

C(H) 1643 3198 1606 909

C. TiCl, 1589 1463 1271 933 +24 579

2 [O,NI2TiCL BI&#4S4E

HPLE R B R a9 4T 5L e B, IREWFIE
ok % FE 1700 ~ 1560 em '; ¥ B ORE
( —CH==N—) W|{£ 1620 ~ 1598 em """ .3 1
WT B R R S B S WA SR R AL
FIFRSIR e AR P RS ERBH (AR
SKAC &8 (ALTICL) R 41,3183 em™' b W U U8 4
N—HE Rz, FHESHPH L, TF K
(—CH=N— ) FEEC & F Ay UL 1603 cm ™' i 3 5|
HUBEEYH 1592em '\ KHURIEFES®REET
PR L AR A 1643 om T N ER B R 45 IR 2
W (v o ). EAERBEEWRHK, X
B S84 em ' H v o XEE EERLR ST

BOLT &b 0 i AR R0 el W HE T UK b B R
(—NHN=)RZdHELEMER T S®E
AR ATEESHLEDERE. L
CDCL HHEM, i ATIClL, WE BB ERFR L
A, B W T IR BHE B O TR T R A, T T RE R
{ —CH=N— ) T & % £ (5 2 £ 1 A e 1K
BB T 021, B EM S BEE VTN AN
ERBIF AR EEREIET 10 L6 EESK
Y, KBAR A ZHmE R LMEESE T . RAE5%
Bl e B HE M M BC S 4 (A 1) R EM TR
BRI ATICL 5§ B, TiClL, WS HET B, FEHS
C.Ticl, fb&%, B, fELBPHE & CTiCL, 77
BT TR
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Fig. 1 Synthesis of aroythydrazones and their titanium complexes
3 ZHRLRE MEAEERZ, EfMEEBARRE, £ 10°

EEET. B TRIMN 200l ZOMBE R
REEHIR, MARRSHHEMAN (10 pmol),
HHZEESR 3 K. MK MAZFH I 50 mL 0
BMELH W B AR (MAO), RIS SR
REFZHEE.RW2h G, MA S RILZBER
RN RERBXKZEERG MELRLE
Y ENBRBEE Mh B . AEKIEES
HREAEER A YE OCES T4 48h
RE.

4 BEEHHEMm

HE2BEIWL 3RS Y, RBEEHR
RIS T (B, TiCL) WHE LI 2 B &, (C, TiCl, )

gPE/(molTi-h) A H BIMBIHGEY I TRAE
10°~6x10° 2|, > FESHBE, M/M, %
6 LA L, 3 C,TiCL, FFfS I Z M M o F & 53 16 15 3
6l EHZHELERIFLEERERPLOFE B
EEAKHE (MAO SRS YHERETRL)
BARMEWMBAZEREGHELE. T ATCL,
MAO fEfLik R, S4B ek 3 /et , LA L 78 th B
AUTi BEJR EE B 3 Tl oy 5% hn; Y4 AL/Ti BE R LE A )
500 LA B EHERS TS M AVTI BR X
B IEHETFE TRE.DSC MR G REW, 4T
A, TiCL/MAO #E{L K &, BEH AUTI Ho 936 hn, B
BB AR,

Table 2 Eihylene polymerization catalyzed by titanium complexes

Entry Catalyst Cat. {pmol) X um Activity M (10°) M (107) MM, TalT) AH (Jig)
] A, TiCl, 10 150 0.63 134.1 204.4
2 A, FiCl; 10 300 3.36 2.69 5.13 19.03 133.1 197.3
3 A, TiCL 10 500 3.57 3.07 2.06 6.73 131.9 186.1
4 A, TiCl, 10 1000 1.94 1.81 4.46 24.61 131.6 239.3
5 A, TiCl 10 1500 1.08 0.85 4.40 51.89 129.7 203.6
6 A, TiCl, 10 500 2.20 1.64 6.19 37.65 131.5 225.9
7* A, TiCl, 10 500 1.26 1.18 1.0z 8.68 130.3 206.3
8 B, TiCl, 10 500 8.34 1.19 3.98 33.55 130.3 201.5

C, TiCl, 10 500 4.37 0.80 4.90 61.44 130.8 258.8

Condition: solvent, 30 mL dichloromethane; Time, 2 h; AH, fuse enthalpy; Aclivity.lﬂ‘ molTi- h;polymerization temperature, 10 T with the excepts
pe! P!

for Entry 6" at 0 C and Entry 7" at 25 T

R 2 o+ AR Entry 4.8 H19 i8R LRI04
A MEE LE . 1369 em ™ (R )N B ER
Wi R R E R X A RAR AN RS X

HEBRND . BTEEEZE BLE—MBE 720
em™ F1 730 cm ™ AE A B A B A R
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Fig. 2 FT-IR Spectrum of polyethylene Fig. 3 XRD spectrum of polyethylene( Entry 9)
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PREPARATION OF TITANIUM COMPLEXES WITH AROYLHYDRAZONES
AND THEIR ETHYLENE POLYMERIZATION

HOU Junxian, CHEN Liyi, TANG Xiubo, SUN Wen-Hua
{ CAS Key Laboratery of Engineering Plastics and Joint Laboratory of Polymer Seience and Materials ,
Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract Aroylhydrazones, formed by condensation of benzoylhydrazine with benzoylaldehyde, 2-
methoxybenzoylaldehyde and 2, 4-dimethoxybenzoylaldehyde, reacted with TiCl, to form their corresponding
complexes. The titanium complexes were characterized by elementary analysis, IR, and ' H-NMR. Their catalytic
properties for ethylene polymerization performed up to 10*gPE/(molTi* h) . The resultant PE was studied by DSC,
GPC, WAXD, FT-IR analyses. The results reveal that the product obtained is a typical linear polyethylene.

Key words Aroylhydrazone titanium complexes, Ethylene polymerization, Homogeneous catalysis



