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Synthesis and biological activities of maganesium (II) complex
with 5-( chloromethyl) salicylaldehyde-tyrosine
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HUANG Jiaqi' , ZHENG Jiawen'
(1 College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China;
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Abstract ; [ Objective ] To synthesize a novel Schiff base, 5-( chloromethyl) salicylaldehyde-tyrosine and
its maganesium (1) complex with methanol solvent. [ Method] The ligand and complex were character-
ized by elemental analysis, molar conductance, IR, UV and TG-DTA. Antibacterial activity, SOD activi-
ty of the complex and its interaction with bovine serum albumin ( BSA) were examined by filter paper
method, photoreduction of nitro-blue tetrazolium ( NBT) and fluorescence quenching technique, respec-
tively. [ Result and conclusion ] The ligand and complex formula were K,L - 3H,0 (L =
C,,H,,NO,CI’ )and K[ MnL(CH,C0O0) ] - 2H,0, respectively. The nitrogen atom of imino group and
the oxygen atoms of phenol group and carboxyl group in the ligand and one acetate ion were coordinated
with the central metal Mn( Il ). The antibacterial experiments in vitro showed that the complex had high-
er antibacterial activity than the Schiff base. The antibacterial activity against Escherichia coli as a gram-

negative bacterium was higher than Staphylococcus aureus as a gram-positive bacterium. The complex had
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high SOD activity and its ICy value was 1. 616 wmol - L™". The complex effectively quenches the intrin-

sic fluorescence of BSA via static quenching mechanism, and forming a ground-state complex with BSA.
The number of binding sites (n) and the binding constant (K,) at 25 °C are about 1 and 1. 62 x 10°

L - mol "' respectively, and non-radiation energy is transferred red from BSA to the complex possibly.

Key words : maganesium (1) complex; 5-( chloromethyl) salicylaldehyde-tyrosine ; antibacterial activity ;

SOD activity ; bovine serum albumin
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Fig.1 TG-DTA plots of Cmsatyr and MnCmsatyr
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Fig.2 FT-IR spectra of Cmsatyr and MnCmsatyr
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Fig.3 Ultra-vis spectra of Cmsatyr and MnCmsatyr at 25 °C
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IEERE S 55
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Fig.4 Bacteriostasis circles of Cmsatyr and MnCmsatyr against Escherichia coli and Staphylococcus aureus
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Fig.5 Active-site structure of native Mn-SOD from human and Escherichia coli
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Fig.7 Relationship between the inhibition rate () and concen-

tration of the complex at 25 C
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Fig. 8  Fluorescence quenching spectra of MnCmsatyr-BSA sys-
tem at 25 C
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KERZBR N 0.998, HLRF Ky A 1.39 x 10°
L - mol™". AR k, =K, /7, HH 4 k, }y1.39 x10"
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TS O F AR BT R RAE, 20 2 kAT 15 3]
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Fig.9 Stern-Volmer plot of MnCmsatyr-BSA system at 25 C

0.0F
o -0.4 u
&
S
B =
-0.8 -
_12 1 1 1
-7.2 -6.8 -6.4

1g([O)-n[PI(F-F)F)
10 25 C'F MnCmsatyr-BSA 1R 289 lg((F, - F)/F) 5 lg
([Q], - n[P],(Fy = F)/Fy)) K&K
The relationship graph of lg ((F, - F)/F) and
lg([Q], - n[P] (F,- F)/F,) plot in MnCmsatyr-
BSA system at 25 °C

LAY, PR A AR A G W AN A R 5 R e e A T T
FEEOCHEK. MG Forster RERFLLIIL | RE T H4 5
WOR E Z5K 5 3Z R R B BE 25 r I 5 Be 5 5% 4% R B
Ry (E =50% ) SRR TR HETE 5 2R R Mot
R EEB J Z BRI T
E=1-F/F, =R/(R, +1°) ,
Ry =8.79 x 107°K*oN"] ,
Y F)e()A*AA
Y F(Q)AL

2, K2 A (e 2 [V B 1) R 7, ) S A R 45 A 45 )
[FIFT V208 2/3 5 Ry 2 A 15 7 5, B BSA (Y
PO T AN 0.15; N S A Bt 19 3 5 2 %, 1
1336 50() SRy 4 PR I K O AR A BB JR W R

Fig. 10




541

FRLZL, 45 .5 — S W KM L - B @M (10) FC & Wi & B A W PE R 5 135

B 11 25 CF Z 4k MnCmsatyr B 5506155
251K BSA 15 S 1 AR A AR SR
ST H3.789 x 10 Pem® - L - mol ™' MnCmsatyr
55 BSA BEIRLESA 10 1 A R 05658 BEOR 1 AE 1 %
BRCR E 1 0. 441 ARG AT Ry 3,19, r K
3.32 nm. 4K ,BSA 5 MnCmsatyr Z[R] IR ES r /N T
8 nm, H0.5R, < r < 1.5R,, fi&be it amig™
W] MnCmsatyr 55 BSA 8 & A= AR HR T e 56 75

1.5¢ 7 800
——MnCmsatyr, 2.0 X 10" mol - L’

-~ BSA, 0.80 umol - L™

1600
3
14008

1200

0
500
A/mm

BT 25 CARAF T MnCmsatyr Z5METES BSA 565615 T
=de]

Fig. 11 Overlapping between the UV-vis absorption spectrum of

MnCmsatyr and fluorescence emission spectrum of BSA

at 25 C
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FHE A —OH A F| T2 5 Schiff 5% e 4 9 B i & 1
.

BG4 MnCmsatyr 5 KK SOD B PE O 9 45
FARMRL, X P & LA Y B A R E B &1 A
H3E(0, ") BB ALY SOD {FPE. 1C,, f1 K, &
FHAR S SOD 5 R/ 2 A48 BR, 1C5 8/ K, 8
K, W) SOD §ifi PR Bk g . 5 SCHRARIE 19 SOD A4 40 4
L, Bt &% MnCmsatyr ) SOD {4 b SCH#ik [ 2324 | rh
14 £ 51 Mn-SOD B A%, 5 Sk [ 25-26 ] LA
Schiff % FL &7 9 A 24, (H5 KX CuZn-SOD [ 1Cy,
(0.0147 pmol - L™")M"') F1 K 4% Mn-SOD 1 K.,
(8.00 x10° L+ mol ™' + s ") AHE 2 MEER. %
JERITC A W 1 AR X 43 T i (520.9) AR T KA
SOD [ #H % 43 F 5 f ( CuZn-SOD, 32 000''**") ; Mn-
SOD,42 000 ~ 85 000'%*)) | Z:44 1C,, F1 K, 1 AH 1
mol - L’]$1j}ﬁ&%:}ﬁ] g L™ ,NBEES W) MnCmsatyr
B 1C, 1 K, {85 K AR SOD ByAHZE A K. fen] W,
Bl ¥ MnCmsatyr HA R 4519 SOD i #, ol 1E Ky
Mn-SOD #4547

M3 AR AR SR AN S RGN B & 28k, & B
HEEEH &R AR Trp B2 TR Tyr MARN A
fi% Phe 3 Fl 05 5 i 2 514 Phe (955 YA 1E R 5 Lg%
B, 7 Trp 5 Tyr 8 AIVEE A BN IRZO6RER, K
SREE B IR DS E BRI 40+ N Trp 5% 1Y
KA. 259 0% B A 5 SR L 8 E AT 4y
HENAHER AR A R AR I TR e
JtAEa R W PO HAR AR 23000
FH R AR B B AN RSG5 S SR KO T
PRI S it & Az N, TE B ke 5 6 B L A
SV R RTeA S b = PPN 2 EL /L D AN =77
WFFERWIIC A4 MnCmsatyr BEA% 38 13 i 2544 P BE
AR BSA MR DS, H 5 4 E) AT & AR R
SaeEE . HE5G Mg n 7y 0.901 455 H 4 K,
A3 1,62 x 10° L+ mol ™' n {5 SCHkRIE K £
BUNT TG WS BSA W5 G0 8 (4h 1) 35
iR K, 530/ N TG Y S BSA (456
BOK, AR R, X R WA % MnCmsa-
tyr 5 BSA (E5 SR ERBRER &, BIRE XL G WA
VER 29 53— AT 9 2R 1 ot az S it A, i LB R
UF (R 2800 A, S B 1 Sk 25 I FH A s I

H i 3 K DT BC & ) MnCmsatyr (45T 1 15 1 2
2 5 H SOD yEMEEl 58 B AR A B R A
WFFE 25 FNG R i St v R 1 = RIS EE DL B 254
S SOD 4D ) P 4k — & (R} 7 A 58 B il B BRI AR
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