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Synthesis and Characterization of [Ni(Hlact),(phen)]-2H,0O and Its Interaction
with BSA Studied by Fluorescence Spectroscopy
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Abstract: The compound [Ni(Hlact),(phen)] -2H,O is synthesized in the solution and fully characterized by
elemental analysis, IR and X-ray structural analyses. The interaction of Bovine Serum Albumin (BSA) and [Ni
(Hlact)y(phen)|-2H,0 at different temperatures are investigated with fluorescence spectra. The binding constant,
binding sites and thermodynamic functions are calculated at different temperatures. The binding force and
distance are discussed for BSA with complex 1. In the result, the model of fluorescence quenching is considered
as static quenching process based on Stern-Volmer equation. The binding constant and binding sites are
calculated for BSA and [Ni(Hlact),(phen)]-2H,0 as 5.06x10° L +-mol™ and 2.35nm respectively. Parameters of
thermodynamic functions are calculated and the interaction is determined as hydrogen bonding and van der Waal

interactions between BSA and complex. CCDC: 897985.
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WMLIE 2 R 38 52 AR R A BR S R A2 ™ | Tris-HCL
GE W (pH 2 6.8) M FE 10 mmol - L7, £L41M6
T FE Nicolet FT-IR360 HIZT ZM 6 G4 IK ; #A &%
F40 %E 7£ Bruker Apex CCD HR. & AT % 1 58 B ; 2
I 1 I 5 FE RF-540 215 % 43 6 6 I 1 5%
i,

1.2 EWHZE
1.2.1  BLAY[Ni(Hlact)y(phen)]- 2H,0 (1)fA 1%

# 10.0 mmol NiCl,-6H,0 Fl 10.0 mmol 1,10-
phen %F 20.0 mL 728K, WP EE2EH 1S
FN W (1) 5 20.0 mmol FLERV T 10 mL A9 7K %5
o I A S A IR pH E 2 6~7, 1395 i)
Q) B M AR )T P05 h 5, TER
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AR AT IC E M S LT AN RAE , EE (%): C,
473; H, 44; N, 6.5, BitH (%): C, 47.7; H, 4.9; N,
6.2. IR (KBr, cm™): v,,,C=C 1 653; v,,(CO,) 1 579,;
v,(CO,) 1 423, 1 388 8,..(C-H) 851, »,(Ni-0) 732,

K 429 %
688,, 544,
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Symmetry code: a: 1.5-x, 1.5-y, z.
K1 BCEPI[Ni(Hlact)y(phen)]- 2H,0 (1) 453 T 2544 14
Fig.1  Perspective view of the molecular structure for [Ni(Hlact),(phen)]-2H,0O (1)
* 1 BE&Y[Ni(Hlact)(phen)]-2H,0 (1)H & & & 1987
Table 1 Crystal data summaries of intensity data collections and structural refinements for complex 1
Empirical formula C1gH2N,OgNi Formula units/unit cell 8
Formula weight 455.1 D./ (g-em™) 1.58
Temperature / K 293 F(000) 1904
Crystal color blue Reflections 10 567/2 294
Crystal size / mm 0.32x0.21x0.11 Collected/unique/R;, 0.0302
Crystal system Orthorhombic Data/restraints/parameters 2294/5/142
Cell constants: 0 range / (°) 2.62 to 28.41
a/ nm 1.313 1(4) Goodness-of-fit on F* 1.148
b/ nm 2.840 2(7) R, wR, (I>201(1)) 0.044 4, 0.101 0
¢/ nm 1.025 7(2) R, wR; (all data) 0.046 0, 0.102 8
V [ nm’ 3.825(2) Largest diff. peak and hole / (e-nm™) 750 and -239
Space group Fdd2
%2 E&Y[Ni(Hlact),(phen)]-2H,0 (1)8 &8 5 £ < (nm) N E ()
Table 2 Selected bond lengths (nm) and angles (°) in complex 1
Ni-O(2) 0.2012(2) Ni-N(1) 0.2079(3) Ni-O(3) 0.2056(2)
0(2)-Ni-0(2a) 95.4(2) 0(3)-Ni-O(3a) 167.9(1) 0(2)-Ni-0(3) 79.2(1)
0(3)-Ni-N(1a) 94.8(1) 0(2)-Ni-O(3a) 92.6(1) N(1)-Ni-N(1a) 79.2(2)
0(2)-Ni-N(1) 93.2(1) 0(3)-Ni-N(1) 94.5(1) 0(2)-Ni-N(1a) 169.8(1)

Symmetry code: a: 1.5-x,
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Fig.2 IR spectra for the interaction between complex 1
and BSA
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Fig.3 Fluorescence spectra of BSA influenced by

different concentrations of complex 1

257, EANEIE M Stern-Volmer J7 72 . Fy F=1+k 74Co=
14k, Co, 2T B FUF 53 550 S 2R B i A R0 g
BSA AR 9S00 FE 5k, R XUG3 - I3 72 11 3 %
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R MRS TR IR T8 ¥ 3 B & 9 1 e
WAL, 0 A K 50T (B IR 1) P o TG i /N2
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Table 3 Kgy of complex 1 and BSA at different temperatures

T/X K, / (L-mol™) K,/ (L-mol™-s™) R
293 3.09%10* 3.09x10" 0.993
298 2.42x10* 2.42x10"2 0.996
303 2.21x10* 2.21x10" 0.992
308 2.16x10* 2.16x10" 0.996

1)5 lgeq (96 FE(E 5), thIE S5 kR REE T
MECEY 15 BSA MZSGHE K, MHXRE R U
, | T 855005 A (3 4),
7 R 4 i BEY 15 BSA M EAERH S &
= ALK RGBSV n (P 3B 1.28) 3 bl %5 1
1 (T T AR XS R R — A1 TS
BSA 7 — S AT EAEH AT Z A B 4
GHE K BEMEN 5.06x10° Lemol ™, 1455 H 4 K
°5 o % (g /N T A4 55 BSA LA ) 060 0 5
¢/ (pmol 1) % LG EL R (9 LA [ Cu(phen)(5-Fu),)(NO.),21 L4
B (293 K); @ (298 K); A(303 K); V(308 K) [Cu(phen)(L-phe)(H,0)] - C1O,2VFI Bt 7 ¥ [ Cu(phen)(gly)
Kl 4 BeAEW 1-BSA A [EE B AT Y Stern-Volmer (H;0)]C10 4+ SHLOP53 511 5 BSA AH . AE FH 1 45 4 51
Hi £k (43 518 2.13x10° L-mol™,8.33x10° L-mol™ % 1.05x
Fig.4 Stern-Volmer curves of complex 1-BSA at different 10* L+ mOl_l) , %%ﬁ% @aé% iy 23‘?*@ %?E ’ %B},E‘ﬁ*ﬁ
temperatures
2.5 BABSEXRESTESY 15 BSA WBEEER 0ard
FER SRR LR | 6 T 57 K5 43 [H)
(1R 235 45 & T AR 9 Y i 5 4R R Rk B Y 5% FROR =
BT SS TAT n AR I LA 0 37 1 2 S
AL A, 2 4l
F,—F
lg = ng+n1gcQ 054
Horr By R0 ATE KRB BSA 19 G E  F & py y
S AR K GG BSA 195608 FE K R 2 SR - H lge
TGN BIEE 5 R o PP A PRI R, LR [) il HE W(293 K); ® (298 K); A (303 K); ¥ (308 K)
T ,% BSA HSECEY 1 1R G R M6 R LT B 5  Ag(kyF-1)'5 lgeq MK R ML
M) 350 nm &b F, Je F fRA LK , 55 lg(Fy/F- Fig.5 Relation curves of Ig(FyF-1) and lge,

x4 BEEVISBANESERKRRESHASAEn
Table 4 Binding constant, R* and binding site of complex 1 and BSA

T/K K / (L-mol™) R n
293 1g(Fy/F-1)=6.13+1.43lgc, 1.35%10° 0.993 143
298 1g(Fy/F-1)=5.62+131lge, 4.17x10° 0.989 131
303 Ig(Fy/F-1)=5.19+121gc, 1.55%10° 0.991 121
308 Ig(Fy/F-1)=5.01+1.17gc, 1.02x10° 0.987 1.17
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BAGE R WA ) KAy T 5Ny 4 A T A )
SERUAE, B ASSO AT REJE B K A HLAE FH T 5 AS<O
Al BE R S FIE AR, AH>0 , AS>0 i HL AL (1) 5 K AF
H 71:AH =0 508 /N AS>0 0 # LA H 1 ;AH <0,
AS<O & SR FEAL )

MR 5 BT LLE LAY 15 BSA [ AH
HAEHB KR AH<0,AS<0,iZ45 R H LA 1
Y5 BSA [] AH A s A 3 A e U A A

#77,
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Table 5 Thermodynamic parameters of complex 1 and BSA

T/K K / (L-mol™) AH / (kJ -mol™) AS 7 (J-K™) AG / (kJ-mol™)
293 1.35%10° -134.6 -408 -14.93
298 4.17x10° ~134.6 -405 -13.92
303 1.55%10° ~134.6 -401 -13.07
308 1.02x10° ~134.6 -395 -12.83

27 BEEY15BSAKWEEERNRESRXNIE
SR
[ 5 R A RN R S R TR A [RDE 4
W R RN R S B 2% A5 WP PO XA T
Bl T 8 1 R G AR AR 43 B2 i R R B
FERA T EEAR B0 P DL — 0 X 6 2 R
S G R W [ 20 2 I A | HR )0 2 k1% 2 1R

240 260 280 360 320
A/nm

1) ¥ G2 ol ) L PR B8 R 5 e AR s 1 1B 6 43 i R
298 K Bf ,AA=15 nm 5 AA=60 nm B}, FLAW 15
BSA AH B AE FH I [ 25 58 S e 25 21

WE 6 iR, PR BSA B E R 1.0x107° mol -
L ORAE, BN A Y 1 IR E, ME APk
FERBEIN, R RAE 290 nm T Y [F] 25 92 6 1 i
JE BB 7 AA=60 nm 1 [7] 2558 ok | 1

260 280 300 320
A/nm

A: AA=15 nm;B:AA=60 nm; From a to f curves ¢ /(pmol -L"): 0, 10, 15, 25, 40, 60, respectively

Ko W& 15 BSA HHEAEH RS E 525t ik
Fig.6 SFS of complex 1 and BSA
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Fig.7 (a) Absorption spectrum of complex 1 and (b)

Fluorescence emission of BSA
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