32 55 8 W P A T
2016 4F 8 J1 CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.32 No.8
1398-1404

2,4-“HREXHABRRABEREREMES
K& X R SRR

MR BHhEm F M HET IFAE OB Ok MAREY
(RMIFIE F e T 5 A4 B R M 362000)

WE. 4T —FZ U Schiff Bk 2, 4-— 33 T B S AR (HoLdis- 1,0, 1), R Ok 4 T —Fh — 4E WA B0 5 45 I Col( e
HLAis)(CH,OH),), (2), 33 T 2 4047 40 BT A X 5520 30 AT S0 2 AT T SR 2 M 2 b 3 I 1 T 2 0 20 0 e
5 P2 /n 2N RE 1 4 ) S 1 R T I 1 2 T G TS /P G FR | L DA 5 4
FROUURE 45 My 67T, o T W 4 85 T 4 DUR, 25 M S TE ™ T 5 7L — 4 I 45 . MITT 2 R 45 0 I8 &0 2 %4 AT
T HEPG2 2000 AL 45 15 9 20 M 404 L e 80 28040 41 1

KB . WAL REY ; ARG SRBERR PO
PESES . 0614242 LHEFRIRAD . A XEHS . 1001-4861(2016)08-1398-07
DOI:10.11862/CJIC.2016.181

Syntheses, Crystal Structures and Properties of 2,4-Dihydroxy-benzaldehyde
Isonicotinoyl Hydrazone and Its Cd(ID Coordination Polymer

CHEN Yan-Min ZENG Qian-Ru LI Ying LIN Jian-Ning WANG Jing-Mei QU Bo XIE Qing-Fan™
(College of Chemical Engineering and Material, Quanzhou Normal University, Quanzhou, Fujian 362000, China)

Abstract: A multidentate Schiff base ligand (H;Ldis -H,0, 1), derived from the condensation of 2,4-dihydroxy-
benzaldehyde and isoniazide, reacted with cadmium acetate by using diffusion method, which yielded a two-
dimension coordination polymer [Cd,(u;-HLdis),(CH;0H),], (2). The ligand and complex were characterized by
elemental analysis, IR, UV spectra and X-ray diffraction analysis. The results show that both 1 and 2 crystallize
in monoclinic system, space group P2/n. The compound 1 is linked by intermolecular H-bonds to form three-
dimension supramolecular framework. In 2, Cd(I) cations in distorted octahedron geometry are coordinated by
HLdis*" anions to generate binuclear units which are further linked by pyridinyl nitrogen atoms into a porous
network structure. The antitumor activities in vitro ligand and complexes were tested by MTT method, which
results show that the complex 2 has good antitumor activity against HEPG2 and SW620 cancer cells with ICy, of
5.7 and 7.8 pg-cm?, respectively. CCDC: 1046100, 1; 1401693, 2.

Keywords: cadmium coordination polymer; crystal structure; isonicotinoyl hydrazone; antitumor activity
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Scheme 1 Coordination mode of isonicotinoyl hydrazone

B A AR 5 %) FE 57 BE 1 AR G i BRR e E HEA
BELAWA) AL 2= B A AR Y s
Hb R T X 24 (Scheme 1), AN BE 17 5 A1
fiE LA =X sl Bt =G 5 4 T Be A in L ik g s mp
BC A, DT B R — 2550 AU AT BR C A, AT T e £ 2R
Gt 56 M, RIS MwRT T 42 L EH
P 35 DR i 198 440 S R I U B ([ Zin (L),(H,0),] - 4H,0},
—YEBRTE R ) 4-(Z B I ) 7K Ay T S A O o S L
Y Zn(L)(Phen)].WF —4E 7 JE 1 2- £ Bk FE L WE 45 5+
HH OE 4 L 5 [ Cu(Ac) L™, Khandar 55 ] FH B 25
TR E A BT — F 5 2- H I 55 0 g 40 =
Tk Jh 40 S B — 4 RN — ZE R BC A R A 109, Monfared
S5 K A T 4 S SR B IV 5 B T — 4B Y 3d-4f
%% ¥ e A7 2 & P [VO(OCH,) (OHCH,) (1) Ag(NO5) L1,
TEX LR R G W, e R L) 7S 4 e
BRERTCAL , 2, 4- 2 8 B 447 S 0 19t 1% (H Ldlis) 2
— D A C AR HG A G A R DL AR S AR SR
HiLdis [ B 52 58 S 09 A 6 E 457 /B FH 133 1T — P o
1% 45 16 HE TC (Scheme 2), 1% 45 #4 3 T A Ry SR PG
Ik bk I B M B AE R L T — i 4k 2 fLBC i 2%
A [Cdy(us-HLdis),(CH;0H),],, 3% B £ Z iR il — &
MIA B RS A DT R e i

HO

OH

Scheme 2 Binuclear unit

1 KBS

1.1 XE5ilF
5 [ () Elmentar Vario EL JGZ /- Hr % ; 32 & 1)
Nicolet is10 % FT-IR £L AN G54, 1 36 3% 3k 1)

UV-1800PC B2 4h— ] WL o3t BTt A iy 28 5t
STA 409 PC B Z5 & # 3 Hr A ; € B A Varian
CARY/ Eclipse B0 3 06 BE 1 1 1Y Bruker
Smart Apex II CCD H. &R 17X,

SME 2,4- "R EORHEE SRR AT CA(NO3),
- 4H,0 534 Ry T 43 B 2R
1.2 H;Ldis-H,0 ()B &K

10 mmol 5 4HWFFI 10 mmol 2 ,4- 5% FE I8 H i
T 50 mL BK Sl AE 70 CTF Al 3
h, SRR R EE R Mg, S8 1 EamR, =R
2 79%., IRWHE 1 d 5, 53050E T X $ &0
S BT R ER RS X CsHN,0, T8 E 434 19 S
HHIBME , %) :C 56.66(56.73);H 4.71(4.76);N 15.38
(15.26), IR (KBr JE K ,em™):3 446,3 226,3 088;
1647,1632;1601,1585,1552,1504,1474;1418,
1373;1328,1300,1240,1169,1131;973,856,810,
751,
1.3 B & ®W[Cdy(us-HLdis),(CH;OH),], (2) & X

0.1 mmol FLAK(1)[) DMSO(S mL)i& W & Tl
JRJZ P2 SESE A 5 mL DMF #l 5 mL H B -
JZ:18 % A 0.1 mmol & BRI HBE(S mL)# K, ik
EHRBEEE L5 d IS 0TI 2 BTG PR B X
C14H;CAN;0, JC Z 3 M B9 SE B (BB ME , %) C
42.11(42.07);H 3.22(3.28);N 10.56(10.51), IR(KBr /£
F ,em™):3 419;1 598;1 536,1 501,1 443;1 414,
1351;1294,1216,1 133;955;842,800,753,
1.4 SBEEHENK

43 3% B 0.60 mmx0.17 mmx0.11 mm (1) I
0.20 mmx0.16 mmx0.12 mm (2) & E T Bruker
Smart Apex CCD L AATHHY b | HIZ A0 A5 5 (6, 4% F
AL Mo Ka 14 (A=0.071 073 nm) 43 %I 7E 2.33°~
28.34° (1)F1 3.11°~25.01° (2)7E BN Lk o~ A T7
AR AT RS, e BRI 2 Lp 1
RIE AT T 2B WORORE IF | A AR 25 46 H B 30 A
AR SR T AL bR B A ) RIS R AT



1400

I A

#

R1 1M2HRBEFHE
Table 1 Crystallographic data for the compounds 1 and 2

Compound 1 2
Empirical formula Ci3sHi3N;04 CiH;3CdN;O,
Formula weight 275.26 399.67
Temperature / K 273(2) 296(2)
Crystal system Monoclinic Monoclinic
Space group P2i/n P2i/n
a/nm 0.825 43(15) 1.189 50(13)
b/ nm 1.264 1(2) 1.300 04(14)
¢/ nm 1.224 9(2) 1.480 65(16)
B/ 99.764(3) 91.633(3)
V/nm? 1.259 6(4) 2.288 7(4)

A 4 4

D./ (g-cm™) 1.451 4 1.160

Absorption coefficient / mm™ 0.110 0.968

F(000) 576.3 792

Limiting indices (h, k, ) -10~10, -16~16, -16~16 -14~14, -15~15, -17~17
Reflections collected 10 620 28 958

Independent reflections 3143 4 037

Observed reflections (/>20()) 2 854 3550

Data, restraints, parameters 3143, 0, 185 4037, 299, 201
Goodness-of-fit on F? 1.055 1.153

Final R indices (I>20(1))
R indices (all data)
(8p)ss (Ap)uin / (e=nm”)

0.051 8, 0.128 8
0.053 4, 0.130 2
240, -320

0.055 6, 0.199 8
0.062 1, 0.211 4
1951, -625
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Table 2 Selected bond lengths (nm) and torsion angles (°) for compound 1

NI-N2 0.137 3(2) N1-C7 0.127 5(2) 01-C1 0.134 7(2)

C8-N2 0.133 7(2) €8-03 0.122 0(2) 02-C3 0.133 6(2)

€8-C9 0.149 2(2) c4-C7 0.144 3(2) N3-C12 0.132 7(2)
02-C3-C4-C7 1.39 N1-C7-C4-C5 179.80 C7-N1-N2-C8 176.67
N1-N2-C8-03 -0.70 N1-N2-C8-C9 179.05 N2-C8-C9-C13 8.60

x3 LEWIHNSESH

Table 3 Parameters of hydrogen bonds in compound 1

D-H---A d(D-H) / nm d(H-+A) / nm d(D---A) / nm £ (DHA) / (%)
N2-H2a--04 0.086 0.196 0 0.280 3(2) 165.6
02-H2---N1 0.082 0.188 0 0.259 7(2) 146.0
04-Hda--03' 0.085 0.189 1 0.273 0(2) 169.2
04-Hdb---01" 0.085 0.204 6 0.284 4(2) 156.2
O1-H1---N3" 0.082 0.183 7 0.261 4(3) 157.6

Symmetry codes: ' —x+1/2, y=1/2, —z+3/2; " —x=1/2, y=1/2, —z+3/2; " x~1, v, z

Symmetry codes: * —x—1/2, y=1/2, —z+3/2; " x—1, y, z in (a); " —x+1/2, y=1/2, —z43/2; " —x=1/2, y-1/2, =z+3/2 in (b)

SV A EZB WL Ve
Fig.2 Hydrogen bonds in compound 1
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5(5) nm, ¥t ARIE Y Cd-0 Al Cd-N K ;04)-Cd(1)-
NG #E A 166.0(3)°, 1F A& Hi T~ I BE J A 5 e 467 1Y
VERT, (A5 0UR% 45 1 B e A R g S HOE )L T —Fh B
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Table 4 Selected bond lengths (nm) and bond angles (°) for complex 2

Cd(1)-0(2) 0.221 3(4) Cd(1)-03) 0.226 6(5) Cd(1)-0(4) 0.233 3(7)
€d(1)-0(2) 0.226 1(4) Cd(1)-N(1) 0.228 8(5) Cd(1)-N@3)' 0.238 5(5)
N3)-Cd(1)? 0.238 5(5) 0(2)-Cd(1y 0.221 3(4) Cd(1)---Cd(1y 0.346 1(8)
N(1)-C(7) 0.127 2(8) N(@2)-C(8) 0.131 5(8) 0(2)-C(1) 0.132 2(7)
N(1)-N(2) 0.139 4(7) 0(1)-C(3) 0.135 7(8) 0(3)-C(8) 0.125 8(8)
0(2)-Cd(1)-0(2) 78.66(15) 0(2)-Cd(1)-N(1) 158.57(16) 0(2)-Cd(1)-0(4) 87.7(2)
0(2)-Cd(1)-0(3) 129.88(15) 0(2)-Cd(1)-N(1) 80.07(15) 0(2)-Cd(1)-0(4) 95.1(3)
0(2)-Cd(1)-0(3) 151.33(15) 0(3)-Cd(1)-N(1) 71.50(16) 0(3)-Cd(1)-0(4) 84.9(3)
N(1)-Cd(1)-0(4) 96.8(3) 0(2)-Cd(1)-N@3)" 88.03(18) 0(2)-Cd(1)-N@3)" 97.2(2)
0(3)-Cd(1)-N3)* 87.6(2) N(1)-Cd(1)-N3)* 92.04(18) 0(4)-Cd(1)-N3)" 166.0(3)

Symmetry codes: ' —x+2, =y, —z; " —x+5/2, y=1/2, —=z+1/2; " —x+5/2, y+1/2, —z+1/2

Symmetry codes: ' —x+2, =y, —z; ' —x+5/2, y=1/2, =z+1/2; ¥ —x+5/2, y+1/2, —z+1/2 in (a);
PexA2, -y, =z T —at5/2, y=1/2, —z+1/2; ¥ x+1/2, —y+1/2, z-=1/2 in (b)
K3 BLE 2 CAIR B AL PR EE: (a) ASXFFREEH B I0 (W ER R 309%); (b) XU IT
Fig.3 Coordination environment of the Cd(Il) in 2: (a) asymmetric structure unit with 30% probability ellipsoids;
(b) binuclear unit (Cd---Cd' 0.346 1 nm)

Hydrogen atoms are omitted for clarity

B4 2 1 =4k 4 25

Fig.4 Two-dimension net cage shape structure of 2

H1 5% 2 N2 (Symmetry codes:" 3/2—x,-1/2+y, nm, 161.58°) Wl #F — 2L 34 fin 17 e A W 45 1 1 AR
1/2-2)Z I8 i & 8 (01-H1---N2:0.189 1 nm,0.268 1 sEME,
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Fig.5 Hydrogen bonds in 2
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Fig.6 UV-Vis spectra of 1 and 2
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Fig.7 Inhibition effects of ligand 1 and complex 2 on

cancer cells
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