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Synthesis and Crystal Structure of Complex [Mn(EDTB)](NOs),- DMF
and Its Polyphenol Oxidase Activity
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Abstract: The title complex [Mn(EDTB)|(NO;),- DMF [EDTB=N,N,N' ,N'-tetrakis-[(2-benzimidazolyl) methyl]-1,2-
ethanediamine| has been synthesized and characterized by elemental analysis and single crystal X-ray diffraction
method. The crystal of mononuclear Mn(Il) complex belongs to orthorhombic crystal system with space group,
P2.22,, a=1.17252(6) nm, b=1.320 83(6) nm, ¢=2.461 91(12) nm, V=3.812 8(3) nm’, D.=1.451 Mg-m~, Z=4,
F(000)=1732. The final R(I>20(I)): R,=0.052 2, wR,=0.1022 and R (all data): R,=0.065 2, wR,=0.107 5, Flack
parameter: 0.02(15) . The manganese(Il) atom of the cation has distorted octahedral coordination geometry and is
six-coordinated by four nitrogen atoms of the benzimidazole groups and two tertiary amine nitrogen atoms from
the ligand. Polyphenol oxidase activity toward pyrogallol has been studied spectroscop ically. In the 0.1 ~10
pmol L7 rang, promotion rates of the complex increase from 51.5% to 82.2%. The turnover numbers of the
complex toward pyrogallol increase from 22.93 h™ to 51.01 h™" at 30 °C, showing polyphenol oxidase activity of
the complex increasing with pH. CCDC: 771022.
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Table 1 Crystal data and structure refinement for the complex

Complex [Mn(EDTB)](NOs),- DMF A 4

Empirical formula CyH3MnN 0, D,/ (g-cm™) 1.451

Formula weight 832.75 Absorption coefficient / mm™ 0.415

Temperature / K 295(2) F(000) 1732

Wavelength / nm 0.071 073 Completeness to 6=27.00°/ % 100.0

Crystal system Orthorhombic Data / restraints / parameters 8316/0/537

Space group P2.2:2, Goodness-of-fit on F 1.006

a/ nm 1.172 52(6) Final R indices (I>20 (1)) R=0.052 2, wR»=0.102 2
b/ nm 1.320 83(6) R indices (all data) R=0.065 2, wR,=0.107 5
¢/ nm 2.461 91(12) Largest diff. peak and hole / (e*nm™) 452 and -277

Volume / nm? 3.812 8(3) Flack parameter 0.02(15)

%2 EAYW[MnEDTB)|(NO,),- DMF 4 g K fnge

Table 2 Selected bond lengths (nm) and angles (°) of [Mn(EDTB)](NOs),- DMF

Mn(1)-N(3) 0.216 1(2) Mn(1)-N(©9) 0.222 8(2) Mn(1)-N(1) 0.237 8(2)
Mn(1)-N(7) 0.216 1(2) Mn(1)-N(5) 0.222 9(2) Mn(1)-N(2) 0.238 8(2)
N(3)-Mn(1)-N(7) 134.01(9) N(9)-Mn(1)-N(5) 160.81(9) N(3)-Mn(1)-N(2) 148.79(8)
N(3)-Mn(1)-N(9) 97.06(9) N(3)-Mn(1)-N(1) 75.71(8) N(7)-Mn(1)-N(2) 75.59(9)
N(7)-Mn(1)-N(9) 92.60(9) N(7)-Mn(1)-N(1) 149.78(9) N(9)-Mn(1)-N(2) 89.87(9)
N(3)-Mn(1)-N(5) 90.78(8) N(9)-Mn(1)-N(1) 75.51(9) N(5)-Mn(1)-N(2) 74.72(8)
N(7)-Mn(1)-N(5) 94.49(9) N(5)-Mn(1)-N(1) 89.61(8) N(1)-Mn(1)-N(2) 76.68(8)
%* 3 [Mn(EDTB)](NO,),-DMF WS ###E
Table 3 Hydrogen bond data for [Mn(EDTB)](NOs),- DMF
D-H---A d(D-H) / nm dH---A) / nm d(D---A) / nm £ (DHA) / (°)
N4-H4A---01 0.081 00 0.252 00 0.308 46 128.00
N4-H4A--- 02#1 0.081 00 0.223 00 0.303 90 175.00
N6-HO6A---03#1 0.076 00 0.225 00 0.288 17 142.00
N8-HB8A:---05#2 0.075 00 0.199 00 0.273 47 177.00
N10-H10A---02 0.089 00 0.216 00 0.304 15 167.00
NI10-H10A---O3#3 0.089 00 0.238 00 0.305 69 132.00
C3-H3A---07#2 0.097 00 0.249 00 0.328 85 139.00
C6-H6---01 0.093 00 0.253 00 0.322 18 132.00
C11-HI1A---O3#3 0.097 00 0.250 00 0.320 03 129.00
C22-H22---04#3 0.093 00 0.240 00 0.310 56 133.00
C36-H36A---07 0.096 00 0.232 00 0.275 21 107.00

Symmetry codes: #1: —x+1/2, —y, z+1/2; #2: —x, y+1/2, —z+1/2; #3: x+1/2, —y+1/2, —z.
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Table 4 Kinetic data and 7 of the complex

C 7 (pmol - L7 Ko/ (mol-L'-57) R 1%
0.00 4.568 3x10~ 0.999 0.00
0.60 6.923 0x10™ 0.997 515
1.20 7.692 3x10™ 0.996 634
2.40 7.857 2x10™ 0.996 704
3.00 7.783 9x10™ 0.996 72.0
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1E30 °C, JEWAL K =W JE N 4.0 mmol - L7,
BRIBC S W 6 umol - L', SR A Tris-HCI, A8 []
pH (B 28 vpia b, LA k&0 28 = B 19 1k 4
8 122 A SRR B AW In[(A—A)/(A—A)]~t
KRB LE 3, A, R RN 58 4 5 I e 24 ok i
1B, A B2 T4 B 95 Y0 00 W O BE (B LA, SR I B Hp
T 2 W WE R . In[(A—AM(A—A)]~t KR
FMBHL R R BFN K UL LB G £ Ak
BTG PEAE L3R S5 N BTG 8 2 — RN, TE
pH=7.8~8.2 &M T MG W B 6% K H 22.93 h!
BomE] 51.01 h (W& 5), WIS Y1 PPO ¥ 7
Bl pH {E TF = i B s 25 ] O AR A
Yy PPO REHLIE PR | 7 A HDLE P ML A 1

3.5

3.0 (a) pH=8.2

? 2.5
S: 2.0
;IQ— 1 (b) pH=8.0
I 1.5
E= (c) pH=7.8

1.0

0.51

0‘0 T T T T T T T T T T T T T T T 1
30 60 90 120 150 180 210 240 270
t/s
K3 pH XF PPO T 7 By 52 Wi
Fig.3 Effect of pH on PPO activity
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Table 5 Effect of pH on Kinetic data of the complex

Substrate Pyrogallol
pH 7.8 8.0 8.2
K /h" 2293 31.79 51.01

cpe=4 mmol - L, T=30 “C.
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