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CPS-Fe(II)-bbp
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Scheme 1 Preparation of CPS-Fe(1II) -bbp

1E B E B % A 2.50 g CPS-bbp, 1.50 g
FeCl; - 6H,0 F120 mL £, iR+ 1 h 5 FHR
Ml 24 h, BHRERE, S8, VB, BB A
CPS-Fe(111) -bbp FLA MM, FH25 TR HI.
1.2.2 AR A BIFREL 5 mmol a-H 3
RO RO O 3 BRI BB,
HIA 20 mL ZJiEF10.15 g CPS-Fe (111) -bbp, )N
A—E w4 AL (H,0,8, TBHP) , 70 C & T
Pirt. R 2~3 M NRA Y, Ri5 5L
G 1 4(v/v) IR, AR TS W B R 25 5, A
A E A IR, DARGIE AR A — ARy, TR
AR YR B, Sy A5 0F . SRIH HP-5 A1 E
A HE (30 mx0.32 mmx0.25 mm) , #3680 °C | ik
FERS 250 °C | K 2% 250 °C ;5 {4 AR 5 THE 80 °C {4
B 3 min, #XJ5 10 °C/min FHE ] 160 C £ 2 min.
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Fig.1 XPS spectrum of the CPS-Fe(1Il)-bbp

(B A ) 5 Fe, 2.35% (TR Fr ). BRI
54 0.420 mmol/g. CPS-Fe (111)-bbp, S 1) 1712,
18 A 1.380 mmol/g. CPS-Fe(1II)-bbp.
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Fig.2 FTIR spectra of CPS, CPS-bbp and CPS-Fe(III)-bbp
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Fig.3 UV-Vis spectra of CPS, CPS-bbp and CPS-Fe(III)-bbp
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Fig.4 TGA curves of CPS and CPS-Fe(III)-bbp
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2.1.5 SEM 43t K J SEM %} CPS-bbp F1 71 %
Fe®* ) CPS-Fe (111) -bbp HEATHEALFIF H 43 4. M
5HATLUE L, TE4JE B FRAERT (a) , SRR IR
I, e iEE (b), SAEkE A EH,
TESA W AE AL, 7T RE R Sk T 43 B A B A
PR FRCA SR R, BT T AR,

SEI  20kV
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(b) CPS-Fe(III)-bbp
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Fig.5 SEM images of CPS-bbp(a) and CPS-Fe(III)-bbp(h)
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Table 1 Oxidation of a-methyl styrene over CPS-Fe(1II) -bbp with different oxidants

Oxidanis Amount Time Conversion Selectivity/ %
/mmol /h /% A B C
H,0, 20 3 39.52 94.00 1.67 4.33
6 44.14 91.57 3.90 4.53
9 47.38 91.16 4.56 4.28
12 48.82 89.70 6.33 3.97
24 52.08 85.45 9.71 4.84
40 0.25 99.51 98.49 0.80 0.70
0.50 99.20 98.56 0.80 0.65
TBHP 20 3 41.94 93.56 0.93 5.51
6 58.10 94.03 0.67 4.94
9 67.71 95.85 0.58 3.08
12 74.12 96.37 0.53 2.54
24 91.07 97.44 0.43 1.34

A -acetophenone, B - a-methylphenyl epoxyethane, C - 2-Phenyl-1,2-propanediol

AL VEBURPIR TBHP 43125 [alf B4 H,0,K,
H 0—0 HAEAEE & Y.

MR PR, SO Y 32 B O 2R
ST, T a-HVEEFR A 2 e Fl o-HY R IR 2T R
T 71 D i s O (o = A % ) N S VB i B
SEI, BEEEER, BT, ] TBHP VR 4A4L

RIS, 2K B B 3 2 1 BE () A S S
a- RN AR LB Ml 2401, 2- 8 IR (i
HOR RN

N T AR A A7 AE 5 A5 X S R, A
70 °C251F T H 40 mmol H,0, %} a-H FEHK 20 1 4
RS T2 X IR, SR 2.

R2BARLBEUTIN a-REXZHEHEN R KM
Table 2 Oxidation of a-methyl styrene when CPS-Fe(III)-bbp used or not

Catalysts Time/h a-Methyl styrene conversion/% Acetophenone selectivity/ %
2 13.00 94.58
None 4 20.84 95.18
6 27.16 93.63
CPS-Fe(IIT) -bbp 0.25 99.51 98.49

T 2 T LA M, AN R AR B Y s 2 —
AN RS F R R, R, (AR VR 2%
8, AL I A R & T I B R, e S
(R BT T P SRR AL A e A, 1T L 32 22 7 ) 2K 2 T
f 30 Ve B 4, FE A AR B T M AR ) B B L Ak
CIEWAR
2.2.2 A
fR&5 I3 3.

AT S AT XA M Y 4R

M2 3T LLEH, AT ESRGT, H,0,
WAL ZE IR R om T R ZE AL A Ak
FOR, IS o-HIEIE 2RI, D&
H, 0,0, FAbECRAME, (124 H,0, i H & &, 15
min NN FEAR E K, SRR LR A 93% LA 1. i
fdiFH TBHP B, 5 Ak 5 bt st i) 2 4 A2 2 39 m, {H )2
FALFEMIE SR, BRI EIR L e 1-253E-1,2-2
Ah, A AT A
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Table 3 Oxidation of styrene over CPS-Fe(III) -bbp with different oxidants

Oxidanis Amount Time/h Conversion Selectivity/ %
/mmol /% A B C D
H,0, 20 3 21.60 92.12 7.88 - -
6 23.75 92.84 7.16 - -
9 27.33 93.41 6.59 - -
12 24.49 93.18 6.82 - -
24 28.63 93.92 6.08 - -
40 0.25 93.54 95.87 4.13 - -
0.50 93.76 97.91 2.09 - -
TBHP 20 3 36.46 88.15 8.53 2.11 1.21
6 59.61 71.41 20.27 5.96 2.37
9 64.61 68.02 22.82 6.30 2.85
12 74.28 55.01 34.27 7.51 3.21
24 96.99 51.60 35.85 8.86 3.69
A -benzaldehyde, B - phenyl epoxyethane, C - 1,2-ethanediol, D - others
IR BB | N S B 7 ) g 2 I EN
B A L, O, 3R 72 LA A R R
2K, TR PEAES | RN 30 min I EHRAE —
FEIT 98% , FUJN 15 min IFIEAT HE 5, B9 mER o1
R R 2 e AL T k. T TBHP i, 42 W
I DR 25 6 ] 0 7 K AE TR, FR AR 20
PrEEEWIN, FRE A T R 2. oo
S 20 B AL T 32 BT ) 2 I 4 il e,
ORI 6) , BIETHER C = C XU 1097 24 o o LN
IR, S — R W, S IkA]
DAFRAEE 2,06 K EORL IO E T 45 2 i AR i 12, 25 N e

RO 4, UL AFAERS, H,0, B8 Al LE
Fs AR R S A A g A T, Lk 1
KA R R

Kl 6 K LI AL ] gk e

Fig.6 Probable oxidative routes of styrene

x4 TEUENTRERZ RN N KR HEL S
Table 4 Oxidation of phenylepoxyethane over CPS-Fe (IIT) -bbp with H,0,

Oxidants Time/h Phenylepoxyethane conversion/% Benzaldehyde selectivity/%
0.25 32.07 95.24
0.5 36.70 94.32
H,0, 0.75 40.24 94.71
(20 mmol) 1 42.62 94.63
2 44.38 94.47
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fdi F CPS-Fe (T11) -bbp A AL, 76K FH A [H]
FALFMEALE , 25 2065 o1 322K 2R 1 R 4%
A S AR TR =2 Ak 2 1 e B AT 55 A T A )R
(i 5k & AR Sk, IF HARJE € = C XU#AE A 2
PLEE R & AR W2, AN TR] =22 Ak 2 19 3 38 4 b ) A =

Py Al AR, B W R ZE R Y - R 3R SR

LAY /D AT RE R I A A AR AR A A 22 AN
Feb E 18 B

223 MO SAL  ATE AL IR O 5 4
EERIR T3 5.
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Table 5 Oxidation of cyclohexene over CPS-Fe(III) -bbp with different oxidants

Oxidanis Amount Time/h Conversion Selectivity/ %
/mmol /% A B C D
H,0, 20 3 70.43 57.30 18.00 15.15 9.55
6 69.38 58.89 17.61 17.56 5.94
9 73.17 51.99 19.37 19.19 9.45
12 72.01 52.66 19.34 20.54 7.46
24 73.44 57.03 18.40 17.95 6.63
40 0.25 95.53 32.56 27.76 23.56 16.12
0.50 97.46 31.64 28.82 24.36 15.18
TBHP 20 3 77.26 71.80 27.49 - 0.58
6 82.06 74.06 24.88 - 1.00
9 86.56 83.57 15.27 - 1.20
12 88.98 86.67 12.52 - 0.90
24 96.53 94.82 5.01 - 0.18

A - cyclohexen-1-one, B - cyclohexen-1-0l, C - epoxy cyclohexane, D - others

M S FTLLE Y, 3OS A S0 () = =)
F& - IO | a-FRCRBERIA AR C . 2 &
H,O, b, Ffbdem, (A=) ik se kA LE.
T H TBHP i, AR U #12 , (AIYI7E 24 h
S LT AR AL B o-BR VIR, ederhm, hiEdA
R R I - PRV, 1B A A O e

JN S5 FE NG UE T AR O IR Y [
SER NI, RO AR IR 7. S FR R
IR T C = C WA FRUY, 1S o-H PGk,
RO a-C A HFEMIEER A, g eh o
O IHEEA a-FF MR IR E B FE RS AR
BEK M=, RS R, AT C = C BUE Y
B RO .
2.3 BEUFINES F il

F5¢ T AL CPS-Fe(11) -bbp 1 H,0,%84L o-
LR 2 0 Bl 1 B 2 AT I 00 ( ULIEL 8) . 7E iRk
R ELE RN 4 K, R 5R 99.51% |

[ tes
ol T
O-0—0

Kl 7 O AL gk te

Fig.7 Probable oxidative routes ofcyclohexene

98.14% . 97.38% . 95.24% F1 95.47% , 7= 47 W |
TEBEIEM R 98.49% | 97.25% . 96.37% , 96.24%
H196.35%. AR AL EENE BARIE A REAL, HARIR
PREFFE 95% LA L, k7R B s MR AR B J , Ui
PEARTR B O 25 A A S AR . A AR5 PR i
A B SR AT e P AN S B e, S EEAR S
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Fig.8 The re-usable activity of oxidation on c«-methyl
styrene with CPS-Fe(IIl) -bbp
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N R L PR TR AR R S P e R 0 Sl e Ak
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24 h AL A FEARGE N, X o- T REHE 208 TR 45 1)
ARV, FT o005 3] 97.44% F1 94.82%.
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Catalytic Oxidation of Fe( III) Complex of 2,6-Bis- ( 2-benzimidazole )
Pyridine Immobilized on Polystyrene Microspheres

WU Cheng-cheng, NIE Ren-feng, LONG Bao-jun, FAN Xiao-hui, HU Quan-yuan”®
(Hubei Collaboration Center for Advanced Organic Chemical Materials( Hubei University) , Ministry of Education
Key Laboratory for the Synthesis and Application of Organic Functional Molecules( Hubei University) ,
Wuhan 430062, China)

Abstract; CPS-bbp was prepared by alkylation of 2,6-bis ( 2-benzimidazole ) pyridine ( bbp) and crosslinked chlo-
romethylpolystyrene microspheres( CPS-Cl) , which was then coordinated with FeCl, + 6H,0to obtain a supported
substance of Fe(1Il)-CPS-bbp. The catalytic activities of the iron-complex were studied in the oxidation of styrene,
a-methylstyrene and cyclohexene in CH,CN, hydrogen peroxide (H,0,) and ¢-butyl peroxide (TBHP) used as the
oxidants respectively. H,0, showed strong oxidative ability and the reactions finished within 15 minutes. The selec-
tivity of the major products prepared from a-methylstyrene and styrene were 98.49% and 95.87%, respectively for
acetophenone and benzaldehyde. Oxidation with TBHP was slow and steady, the reactions finished after 24 hours,
with favorable values of selectivity on a-methylstyrene and cyclohexene obtained, 97.44% and 94.82% for aceto-
phenone and a-cyclohexenone respectively.

Key words: catalytic oxidation; hydrogen peroxide; Iron (III) complexes; 2, 6-bis ( 2-benzimidazole ) pyridine

(bbp) ; crosslinked polystyrene microspheres( CPS)



