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Synthesis and DNA-Binding of Zinc(I) Complex with
3,4-Dimethoxyphenylacetic Acid and 1,10-Phenanthroline
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Abstract: A zinc(l) complex [Zn(DMPA),(phen)]-6H,0 was synthesized from 3,4-dimethoxyphenylacetic acid
(HDMPA=C;H,0,), 1,10-phenanthroline(phen) and Zn(OH),, and characterized by elemental analysis, infrared
radiation, molar conductance. Its crystal structure was determined by single crystal X-ray diffraction method.
The complex, C3HpN,OuZn, crystallizes in the monoclinic system, space group C2/c, with cell parameters: a=
2.04729(4) nm, 5=1.006 19(2) nm, ¢=1.81294(4) nm, B=112.986 0(10)°, cell volume: V=3.438 06(12) nm?,
number of molecules inside the cell: Z=4, relative molecular mass: M,=744.05. The crystal structure shows the
zinc(Il) atom is four-coordinated by two oxygen atoms from two DMPA~ anions and two nitrogen atoms of 1,10-
phenanthroline molecule. The interaction between complex and DNA was studied by EtBr fluoescent probe, and
the results show that the complex interact with DNA by intercalative mode. CCDC: 793918.
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ASCLL 3,4-Z W R SR TR | 4B AE I A& A
B N R & BT FHDEC & Y[ Zn(DMPA),(phen)] -
6H,0 , I 75 5 iy 45 44 3 FHUSLAL & B8 DG BR B 1R T
KT EA Y-S DNA WIEH

1 SEWHES

1.1 RF 5N

3,4- WAL ABAEME K, ToK O A
SAALEN B FE AL IR AL O 5E(EB), =B B &
LR B 3o oy b 4l R B 0 SR AR R
Bt TR o R AT B T

/NAE B B DNAAE s 23520 | F HH 0.1 mol
L7 1 NaCl WAL 200 wg-mL" (DNA 4R ¥
3.72x10% mol - L), 2L I 5E A g0/ A 155=1.8~2.0, &
4 CURAF TE 4 d Z WAl Tris-HCI 28 Wis ) pH
1 7.40, Hr e, 1 0.01 mol - L,

T2 H Bruker Smart Apex Il CCD & 117 554X,
BN AERE AL 28 A BR 2 ) DDS-12 BT HL 5 R4
75 %] Elementar /A 7] Vario EL M %76 % 40 4%, 3¢
Nicolet NEXUS-670 £L4METEAL
1.2 BE&EMHER

3 M FREL 0.20 g (1 mmol) 3,4-—H &K 2,
(HDMPA)F1 0.09 g (0.5 mmol) %K 3E 1% Bk (phen),0.05
g (0.5 mmol) Zn(OH), & THER IR, in A 20 mL 1)
ZRIBK AERE I FERS DAFE MBI PRI 4 h )5

U8 L DVPA T WO IR RORCE, 2 T IR
15 80 T8 A0 5 72 2R 75%( LA Zn(OH), 71),IR (KBr,
em™):3 424,1 603,1 568,1 516,1 429,1 378,856,
733, JCR ST LS E (%) . C,48.99;H,5.63;N,4.13,
& CpHpN0Zn H 3 (%):C 49.20,H 5.68,N
4.06, LEMESIISHEIEFEWA, 25 CH,1.0x107
mol - L' DMF ¥ W B EE /R LM 1.1 S-em? mol ™, B
ALHIEAE DMF o AR B g BT, i B A= i 7 ) R
Be & W H ok o1 BUC & sl
1.3 BEY5S DNA EH

10 mL A A 2.0 mL EB (100 g-
mL™"),1.0 mL DNA ¥ (200 wg-mL™),2.0 mL Tris
G MW (pH R 7.40), T 2 h, A [R] 5 Y T
B YVEW(1.0x10™ mol - L), T BE R ZI B )M 12 h,
PL251 nm AU, 4 EB-DNA 51K R 1E
520~700 nm VB 5L IETE
14 BMEVHRELEN

P RK/NA 0.215 mmx0.174 mmx0.134 mm ()
BB Y5, FE1E E Bruker Smart Apex II CCD H.
A AT A E AT S S JHER S Mo Ko P4k (A=
0.071 073 nm), 75 B¢ 5E 1Y f1 N (2.16° <0 <27.55°)
0B SRR AT S A, A S R R Y SADABS!liE
TRV I, S RZE A SHELXS-9704% 14
LB RS A& SR SHELXL-97" | i A7l &0 5
T 1) AR AR B 25 ) S M R R PR T P 4 B /N R
BB IE | BRK b SR T4 T A &R T3 D BEe
A, KM AR 7 2218 Fourier & 45 2, I
X R R AR DL BR i (d(0-H)=0.085 nm,d(H-H)=
0.138 nm), BC& Y5 Y522 KT R,=0.038 1,wR,
=0.0918, BLEWM EE MR FS N FE K
MAme TR K2,

CCDC 793918,

x1 BEEYHREFHIE
Table 1 Crystal data of the complex

Empirical formula CHoN,0147Zn
Formula weight 744.05
Temperature / K 296(2)
Crystal system Monoclinic
Space group C2/c

a/ nm 2.047 29(4)
b/ nm 1.006 19(2)
¢/ nm 1.812 94(4)

B0

112.986 0(10)

VI nm? 3.438 06(12)
Z 4

D./ (g-cm™) 1.437
Absorption coefficient / mm™ 0.785

Crystal size / mm
Crystal color
F(000)

0.215x0.174x0.134
Colourless

1 560
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%5 AL 3,42 T
21
Reflections collected 14 477
Unique reflections 3949
Orines Ou 1 (°) 2.16, 27.55

Final R indices (I>20 (1)) R,=0.038 1, wR2=0.091 8

R indices (all data)

Goodness-of-fit (on F?)

R=0.058 6, wR,=0.101 4
1.027
242, =347

R2EEVNEEZEKNER
Table 2 Selected bond distances (nm) and bond angles (°) of the complex

Zn-01A 0.196 01(14) Zn-N1A 0.207 76(16) Zn-N1 0.207 76(16)
Zn-01 0.196 01(15)
01-Zn-01A 119.57(9) O1A-Zn-N1A 117.54(6) 01-Zn-N1A 107.82(6)
O1A-Zn-N1 107.82(6) 01-Zn-N1 117.54(6) N1-Zn-N1A 80.46(9)
Symmetry code: A: —x+1, y, —z+3/2.
x3 SRR
Table 3 Hydrogen bonds for complex
D-H--A d(D-H) / nm d(H-+-A) / nm d(D---A) / nm £ (DHA) / (%)
03W-H3WA---01 0.080 7(17) 0.203(2) 0.280 9(2) 161(4)
O1W-H1WA---03B 0.082 4(17) 0.229(2) 0.304 7(2) 152(3)
02W-H2WA---02 0.086 3(18) 0.192 4(19) 0.278 4(3) 174(3)
02W-H2WB---03WA 0.084 5(17) 0.196(2) 0.277 8(3) 164(4)
O1W-H1WB---02WC 0.0845(17) 0.191 1(17) 0.275 1(3) 173(4)
03W-H3WB--01WA 0.085 1(17) 0.190 4(18) 0.275 2(3) 175(4)
O1W-HIWA---04B 0.082 4(17) 0.237(2) 0.304 3(3) 139(3)

Symmetry transformations used to generate equivalent atoms:

2 BRI
2.1 EEWHILLSN LI

BL A Y LA S R AE 3424 em A H BRI
B B I AT A R F 4 T K 1 O-H R 4R diR 3h
H H AL A HDMPA T 1718 em™ 4b [ 45 AF W% i i
Veo(-COON)TEIE UL A IS I 25, i il B 17 R e AR
~COOX 1 5 X6F % R X % Aift 4 i 3l W WAL U v, (COO)
1603 cm™ #1 v,(CO07) 1378 em™ Av(v,—v)=225 cm™,
P I 25 0B K, 26 B 3 v i S 7 DA R G A 0 S
5T EAM, SFIEMAEIE =it 5 ¥ 5 ,C=N
FRAE 4R S 1568 em™ LS E 1516 em™ 4b,
TSNS RSN 5oy M 742 em™ 24 733 em™, 8¢
WM 876 em™ KL 7 M) 856 cm™ F&8h , FK UL
FEng ko iy 2 M REURF RIS S5 E07, X5 ik
SRR BT R 3,
22 EEYHRELEN

Bt & W0 0 o 25 an &l 1 iR | = o 1 25 # o
B — o ZEXTRREN /NS X AR BT H A A

A: —x+1, y, —z+3/2; B: —x+1, y—1, —243/2; C: —x+1/2, y=1/2, —z+3/2.

T, BABAEYAR 1A Zo)E F 24 3,4-2F
AHEIE LW T 1 AL AEE WS> 7 2L & 6 47K
Oy F . Zo(IDEF R PUEC AL, 5 AR B DY T A F
01,Zn,01A FFEM S N1,Zn,N1A Frfe-F-1im )L
TR, AN 81.599°, PR MK Zn(ID)BUA %
4 ,d(Zn-N)=0.207 76(16) nm , 5 SCHk 4 i (1 P4 e A7

Symmetry operate: A: —x+1, y, —z+3/2

[Zn(DMPA)y(phen)|AC & 47 1 53 45 #4 L (3R 2 309%)
Molecular structure of [Zn(DMPA),(phen)], ellipsoids
are shown at the 30% probability level

1
Fig.1



858 Jd Hl fk

A

%527 %

Zn(BC 5 P, 2845 128 80.455°, 2 4> 3,4-—
AR ORI Y Zn()E 7 814 BAL , Zn-O
K43 51°4 0.196 01(14)F1 0.196 01(15) nm, 521K
U AiE A7 1 Zn (D) ¥R B2 e & 9 #3521, 01A-Zn-01 =
119.57(9)°, 2 4~ 3,4-— H 5 IR 2 TR AR 19 28 4 F- T
JUF- 17, 9 /0 0.166°, 45 35 W bk BT 76 1Y e/ —
P18 5 2 A~ 3, 4- H AL R 2 TR AR 1 R A I A
JE B SR/ P T AT, e R R 2.0200,

H o FHERLE 2 v LU LAY T LY F
JE A FTHES W b Sl A SR EL A 5 T Z A 58 A
HEF |3, 4-— H 4 K 2, TR AR R A1 Tl 5 40 3 145 vk
ST (] (149 7S JCERF- T8 B0 FE R 48 R 0.361 46(1) nm,
FEAE B0 e MERRAE FH I W o J7 1) AH AR &
W)y T )l 0t 3, 4- 0 F AR 2K 2 TR AR A A T T [
1 5 A ) HERRAE —

2 By R R

Fig.2 Packing diagram of the complex
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Fig.3  View of the 1D helical chain of hydrogen-bonding
23 E&E%W5S DNA ER
PIRAR 258 N HOtREr, M T BC & P4 EB-
DNA B G R RO ML B 4 AR EE Y
Fie & %t EB-DNA &2 & 1R R R BOEHER K, B i
£ DNA HJE 2 M 7 T AR (e B L

r=0;r,=0.13;r,=0.27 ;,=0.40 ;rs=0.54 ;r=0.67), T 5
YIHE 592 nm 4b % A ¢ ,DNA-EB & R 7E 592 nm
Ib R ZU P B B AR EE R 1S i EB-
DNA B AR R 5N LA T AR K i
ME S5 DNA K4 T4 AEH . BIE Stern-
volmer®J5 72 . Fy/ F=1+K ,r, F AT LUHE H X L &
Y5 DNA 456 H 8K, N 8.89 4l AME AR
i PR AT i 2 TE A5 0 v 408 1 e ok 5L A A KA I 4

HEARMAES 2434 HEAERKLBEE T
i L AT 2
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Fig.4  Fluorescence spectra of EB-DNA system in the
absence and presence of increasing amount of

complex
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