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Bruker AXS SMART APEX II CCD A X §f4k 2a i MY (#2E Bruker /2] ) ; Bruker D8 Advance %Y
X A ARATHHAL (FEE Bruker AXS 24 7)) 5 JASCO FT/IR-480 RId B A2 2T 4835 ( H A< JASCO
AF]) KBr R, B 0h 200 ~ 4000 em ™' ; PE 2400CHN B 50 2 40 H7% ( 3£ [ PE /A 7] ) ; Perkin Elmer
Diamond TG/DTA FI#A>H X ( 35 H Perkin Elmer 23] ) ; UV-1000 %I 56528 5/ B WA GG (it
AR A PR F] ) 5 X-5 AL o Sl A IR BEEFE O ~ 320 °C bt 28 s AU A FRA R ) 5 R ILL IR
BB 30% 3 AL A BRI R IR — SN S b
1.2 BE#WIVO(CH,0,)(Tp")]-2H,0 &R

¥4 & SR VO (Me-acac), (0.1 mmol, 0. 0295 g) 15 Fit A = SR-4-BUAX nik w4 182 6 ( [ 005",
0.1 mmol,0. 0630 g) FfHEI% (0. 1 mmol,0.0078 g) ¥ T 10 mL HIEErf S JRAFE 3 h 75 )8 AV MO, 1%
VM L U S E S d 1R B TR A AR, PR 6T% (LI R ME) . I AW g AR
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C,sHoN,O,LBV , JTE /il B (E (B8 E ) /% - C 22.35(22.34) ,H 2.43(2.36) ,N 10.35(10.42) , IR
FEEIE (KBr) ,0/cm ' :3433,3105,2529,2367,950 UV-Vis(A,,,/nm) :264 302,352,532 ,762,
1.3 X Higk o @ e iilE

PR/ N 0.33 mm x0. 24 mm x0. 13 mm BYFEAY), 76 X SRR ATEHMY E, F 293 K F %A
B LAY MoKa Y6V (A =7. 1073 nm x 10 ™), P ¢- F4 77 sCCEEAT S50 . Bl & 3L 51 14951
ARG R, E P S AT S A 14951 AN B 3204 A (1> 20 (1)) FIFZ5HIMANT o A SR BUR 2 Lp A T
FEIE , S ARZEF o Bk M 22 Y Fourier £ 3L MR H , X BT A A0 U5 AR s A% 1) S 98 B TR - 0 A7 4
il S/ N IRBEABIE I ST A 38 N SR B2 o T 139 7E Pentium (1) PC 318
Efdi ] SHELX-97 F/¥ 2 b B, FE A4 S A2 28091 T2 1(CCDC :1443612) . %I 4 W11 50 145
14 46155 (194 A F T Diamond 3. 2 F2JF i Hi
1.4 {FaEuRemnz

VIZIC 50 A A, IR 21 R ), 7t AL S AR T SRS SO IE B0 IR 1 i , 38 3 0 T
BYHE RN , F= TR B B B W' B Bl s [B) AR Al AR B N A , 43 B B & 9 B AL TR
it RMEL (R-H) BRI AT AR A -

Br~ +H,0, +R—H + H*—— RBr +2H,0

[ 8 AR 2L VR A SR GE vhi r HR BE, PR I 21 IR AR S A7 BB A VR BE I 2 ., AE = R
SR AR A PO AGE S ORI 2L IRALET BERRER S s VR R BC A P TR A I AR A R
MARZR R GHA Z B 5TR A G, K i B A 30 CHER K, ST LR A SE5G: 1) IR & Y W
(4 x10™* mol/L) MAEALFI , B A EL AN 1] W43 Y66 BE T17E I 1K 350 ~ 650 nm i3 FEl P 43RG 5 min F15
1R, 15 37 ' B I 38 4 78 Al 1) R 28, AR i 2R I 20 R 0E I A 38 4 443 nm R B 5 SRR AE OISO K
592 nmAh W' FE AR Ak R W I S5 7 A ZR A R 52 ) LABC 5 0 WA AR, R B SR 45 51/ 1] DL 435
FETHAEBE K 592 nm 40K Smin F5 1 U, 15 207 IR0 6 B Bl s (] 28 Ak 1 b 28 B 06 0 TRl — R BE
P14 W2 s . i s 1) 722 A ) b 2 22 i) 3 P13 A 5 0 P e A TR A s 1oy 3 e o

®1 RERGYHREFHIEMSEHNSH
Table 1 Crystallographic data and refinement for the title complex

Formula CisHgNgOs L, BV Crystal size/mm 0.33 x0.24 x0.13
M/(g-mol ') 805. 81 F(000) 1512
Crystal system Orthorhombic w(MoKa) /mm ™! 4.156

Space group Pnma 0/(°) 2.17 ~28.28
a/nm 1.6440(3) Reflections collected 14 951
b/nm 1.3232(2) Independent reflections(1>20 (1)) 3204
¢/nm 1.14434(17) Parameters 157

o/(°) 90 R(int) 0.046 8

B/(°) 90 Ap/(e+snm~?) 1565, -2150

v/(°) 90 Goodness-of-fit 1.031

V/nm’ 2.4893(6) R* 0.0592(0.0979)°
z 4 wR," 0.1736(0.2006)"
Dalc 2.150
xa.R=3 || F | = F. N/ | Fo |l » wRy = { 3 [w(F2=F2)*1/ Y [w(F)*c"?; [F,>40(F,) ]; b. based on all data.
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2.1 EEYIRREEESHT

B A [ VO(CoH,0,) (Tp™) 1-2H,0/8 T IEASHh & , Poma 53 IR, WD 1 R o A4 100 R 5
JOAE H — ST, — A =24 Qe R R I (A A — A 3-HT S T PO B R AT 2 A 7S B2 1 H 0
VOIV) S Re ik = 5 4-p At e il e 8 HH 9 3 > N J5UF~ (N, NTA N4 ) | 3-FEE 2 T A I 5 A o
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240 Ji§(010,010A) F1 1 4~ O JRFREAIE AL T
FH P VN, O5 /N TR JLATT A4 B2, N1 N1A 010 #1
O10A 4§ 4 A5 v 76 27 8 1 b, PLIE & 7
-0. 05454 nm4kb; 1 O N4 PG4 Ji 43 - i 95 ]
(173.4 (3)°), V—N %k 5 [ 1€ 0.2112(6) ~
0.2303(8) nmzZ[a], Hrr V—N47E sy 4 11 S A ]
TEER ALK (0.2303(8) nm) , FEHE VN K
PR, A V=0 K H# 0.1600(7) nm, % F
V—O10 5K B (0. 1946 (6) nm) ., #EfO—V—O0 .
O0—V—N #l N—V—N i [ 4> 5 K 87.4(4) ~
100.4(2)° . 84.3(2) ~ 173.4(3)° 1 79.9 (2) ~
85.0(3)°, FEHKAMMEMI| T2 .

x2 BEYWHEERIK (nm)FnERA(°)
Table 2 Selected bond lengths(nm) and angles(°) of the complex

SN 7D EZ 8

Fig.1 Coordination environment of the complex

V—0 0.1600(7) V—010 0.1946(6)
V—NI1 0.2112(6) V—N4 0.2303(8)
0—V—010 100.4(2) 010#1—V—010 87.4(4)
0—V—NI1 95.3(2) 010#1—V—N1 164.2(2)
010—V—N1 91.7(3) C7—010—V 128.0(8)
NI—V—N1#1 85.0(3) 0—V—N4 173.4(3)
010—V—N4 84.3(2) N1—V—N4 79.9(2)
Cl—N1—V 129.8(5) N2—N1—V 122.4(4)
C6—N4—V 132.3(7) N3—N4—V 121.1(6)

Symmetry code: #1:0.5 +x, 1.5 -y, 1.5 -z

AAN  EAYE T C4—HAA--0" 4 (0.33733(5) nm,178.0°, #1:0.5 +x,1.5 —y,1.5 - 2) B
T TR — 4kt K 24 FrR o XAE A5k C21—H21B-12" (0.33733(5) nm, 140.0°,#2:0.5 + x,
L.5-y,0.5 -2) VERTT , EEHAH SRS I L — > e MDPIRE5 4, An1El 2B s o FLAR S 48 A
By T3 3,

n%ﬁﬁnél# [f‘%:%i;ﬁ%nié.
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Fig.2  Views of 1D chain(A) and 2D network (B) structures of the complex

#3 BEEWHSEEK(nm)NERH(°)
Table 3 Selected hydrogen bond lengths( nm) and angles( °) of the complex

D—H-+A d(D—H)/nm d( H+-A)/nm d( DA )/nm £ D—H--A/(°)
C4—H4A--0" 0.093 0.244 0.33733(5) 178.0
C21—H21 B2 0.096 0.287 0.366 13(6) 140.0

Symmetry code:#1:0.5 +x, 1.5 -y, 1.5 -z; #2:0.5+x, 1.5 -y, 0.5 -z
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2.2 LIAMiE
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Fig.3 IR spectra of the complex Fig.4 UV-Vis spectra of the complex
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PR3 1 LMCT BRIT 5 75 532 ~ 780 nm <7 il W S U1 Jag o0 B LAY d-d ™ BRAT o
2.4 RAESW

1E 30 ~ 1000 CE B N B & PRI R E 0 3 BB, nlEl S Brone 78 30 ~279 CIERN R E RN
4.32% V@ J KA I W s K (BEISTHIAAH 4. 47% ) s 5% B BOR A1 279 ~ 745 C AR RNy
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Fig.5 TG curve of the complex Fig. 6  Experimental (a) and simulation ( 56) XRD

patterns of the complex
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Fig.7  Oxidative bromination of phenol red catalyzed

by the complex
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Fig. 8 A series of linear calibration plots of the
absorbance  dependence of time for different
concentration of the complex
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& IR W W5 AE 592 nm Ab (14 BE IR W O £ £ (14500 L/ (mol-em) ), d HFEM MK EE (d = 1 em) , ¥
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KBr 5T A RS RB L, ¢, Fl e5J& KBr FIZEEYET (KT , 43934 0. 4 mol/L #11. 0 x 10 ~* mol/L, FiAR
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Fig. 10 Absorbance as a function of the concentration

of H,0, in the reaction

FATLARC AW R AL, 8 8 AR T 1 mL(4 % 10~ mol/L) , FII ] _F 34 e & 9 AL TRAK SO A
F BRSO, B H,0,(30% ) BB 1,1.3,1.5---2.1 mL) , £ 5 min Jl & —RROLRE
AOE, S0 2 25 min fhF, H, O, W BEARAL SO B AL G R (I 10) o 181 10 AT LA Y, LTS
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i FAL R AL 5 RO IE Z TR A7 A2 B AR 3, HAIOCHEAR R4 o DL, FATT AT LA ke S 1 A
i A A ARSI o i AT S A A U R EA IR D 1. 098 mol/ L,
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272
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Fig. 11 Catalytic bromination mechanism of the complex
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Synthesis and Phenol Red Catalytic Bromination Activity
of Polypyrazole Borate Oxovanadium Complex

FENG Xiaodong, LIN Xiaomen, WANG Yang, BAI Fengying” , XING Yongheng
(College of Chemistry and Chemical Engineering ,Liaoning Normal
University , Dalian , Liaoning 116029 , China)

Abstract  Oxovanadium complex [ VO(C,H,0,) (Tp*") ]-2H,0 ( Tp* = tri-( 4-lodopyrazole ) borate ) was
designed and synthesized. The spectral and structural characters of the complex were analyzed by elemental
analysis, IR spectroscopy, UV spectroscopy, thermogravimetric analysis, X-ray powder diffraction and single
crystal X-ray diffraction analysis. The structural analysis shows that the complex has an octahedron geometry
with hexa-coordinated metal. Ligand tri-( 4-lodopyrazole ) borate adopts a tridentate chelating coordination
mode. The complex exhibits good catalytic activity in the mimic bromination of phenol red, and the reaction
rate constant is 2. 424 x 10> (mol/L) ~*+s~'. Meanwhile, the reaction system was applied in the hydrogen
peroxide determination.

Keywords oxovanadium complex ; tri- (4-lodopyrazole ) borate ; crystal structure ;mmimic catalytic bromination
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