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Syntheses, Crystal Structures and Fluorescence Properties of a Hydrazone
Schiff Base and its Zinc Coordination Polymer
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Abstract: A hydrazone Schiff base monohydrate, C;;HxN40,-H,O (1), was synthesized by rection of 4-diethylamino
-salicylaldehyde and isoniazide, and its zinc(Il) coordination polymer, [Zn(L)(Phen)]., (2) with double helix structure,
was prepared. They have been characterized by elemental analysis, IR, UV-vis spectra and X-ray diffraction
single crystal analysis and the fluorescence property of the compounds were investigated, which result showed
that the crystal of 1 belongs to the triclinic system,space group Pl with cell parameters =0.710 58(4) nm, b=
1.004 5(2) nm, ¢=1.305 4(3) nm, «=97.383(11)°, B=102.989(12)°, y=104.038(10)°, V=8.641(3) nm?®, Z=2, M=
330.39, D.=1.270 g-cm™ and the crystal of 2 belongs to the trigonal system,space group P3, with cell parameters
a=1.686 54(12) nm, b=1.686 54(12) nm, ¢=0.796 56(12) nm, V=1.962 2(5) nm’, Z=3, M,=555.93, D.=1.411 g-cm™.
The compounds 1 and 2 exhibit luminescence with emission maximum at 524 and 535 nm at room temperature,

respectively. CCDC: 995121, 1; 994066, 2.
Key words: zinc complex; crystal structure; fluorescence properties; salicylaldehyde; isonicotinoyl hydrazone
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1 SEWHES

1.1 UFE5KF

18 5 Elmentar Vario EL JC & 7 Mr i ; 3 &
Nicolet 72 7] is10 % FT-IR £LAMEREAL ; 1 3638 3k
UV-1800PC A& Zh—1] WL Y66 B i, 75 Bruker
Smart Apex CCD F- g7 4% ; & [ Varian CARY/
Eclipse B9 653 G EE T, 4-(Z S M3k K
(99%) , 5 JH I (98%) , F At 35 g 53 B 354
1.2 &BAE
12,1 4-(Z S A KA 4 5 MR i (HLL - H,0 L 1)

Be A4 (4 A5 1

10 mmol M0 BEAE T 50 mL #41) JC K £
H1,10 mmol 4-(—. L&) KHFER T 25 mL oKL
BE ZEREHE A IR G IR A 0.5 mL VKBS IR SR )5
£ 80 CZEATINFABEFE NIV 2.5 h, A7 H o 3 (o ]
T, ) ik LS RO ST ER A L R
VSRR S BT S B ORI = TR R R R
B2 T4 m.p. 189.0~189.8 °C, W% 75%, JLHR 4

(CyHLN,Oy) SEIME (FRIBME), % :61.91(61.79),6.67
(6.71),16.88(16.96), IR (KBr,cm™):3448,3161,2967,
2926,2810,1677,1630,1591,1520,1409,1 354,
1247,1 130,814,
1.2.2  BEA W[ Zn(L)(Phen)]., (2)H9 il &

0.3 mmol FEMEHEAT 0.3 mmol F ki Bic A4 %5
F 15ml OB 5 mL KRG %7 0.3 mmol
1) Zn(CH5CO0),-2H,0 % T 10 mL Jo/K S BEH 4%
R WCE T 50 mL A RUR B T & AN
WA pH A2 6.5,60 CHIFAIE 2 h, ¥4
T, U8 VR E 20 d J5 AT B L HOR &
&, JTEEHT (CoHyNOZn) SEIIME (BRIBAH), % .
62.67(62.65),5.05(4.71),15.55(15.11), IR (KBr,cm™);
3447,2967,2931,2881,1608,1591,1507,1 455,
1428,1394,1344,1244,1135,850,828,728,
1.3 SEEH

B K /NG 38 0.22 mmx0.24 mmx0.28 mm
(1) 1 0.22 mmx0.24 mmx0.26 mm (2) ) 5. & & T
Bruker Smart Apex CCD A TS | I8 1 S5
AR Mo Ka $72(A=0.071 073 nm)53 il
£ 3.41°~26.00°(1) Al 1.39 <0<28.00° (2)7E [l I LA

o~ AT AT 2912) K 1)F1291(2) K (2) F 4

BTG AR BRI I & Lp B FRCE  JF
HEAT T 2B RS TE | At AR 46 i B vk i i % 4
T AR SR T AL bR B A% ] S P IS B T 4 i B
INZ BB I BRI I AR R 1 M2
SERL BT FORE 18R A SHELXTL P27 A, S A 2244
PEWER 1,

CCDC:995121,1;994066,2,
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Table 1 Crystallographic data for the compounds 1 and 2

2

®1
Compound 1
Empirical formula C7H»uN, 05
Formula weight 330.39
Crystal system Triclinic
Space group Pl

a/ nm

0.710 58(4)

CooHxNsO-Zn
555.93
Trigonal

P3,

1.686 5(2)
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gk
b/ nm 1.004 5(2) 1.686 5(2)
¢/ nm 1.305 4(3) 0.796 56(10)
al (%) 97.383(11)
B/ 102.989(12)
v /(% 104.038(10)
V[ nm?® 8.641(3) 1.962 2(4)
A 2 3
D./ (g-em™) 1.27 1.411
Absorption coefficient / mm™ 0.089 0.977
F(000) 352 864
Range of 6/ (°) 3.41 to 26.00 1.39 to 28.00
Limiting indices (h, k, 1) -8~8, -12~12, -16~16 -22~11, 0~22, -10~10
Reflections collected 6 793 14 987
Independent reflections 3 380 6314
Observed reflections (I>20(])) 2 730 5908
Data / restraints / parameters 3380/07/223 6314/0/ 345
Goodness-of-fit on F* 1.004 1.038

Final R indices (I>20 (1))
R indices (all data)
Apus Apuin / (€+nm™)

0.046 3, 0.158 7
0.057 9, 0.162 5
260, -170

0.058 5, 0.144 5
0.059 7, 0.145 6
480, —460

Flack x

2 HR5WR
2.1 miEE

0.001(15)

o, Horp W3 N3CT7 #K N 0.128 9(4) nm,
A C=N BUEEZE R ,01-C6 B K 0.122 8(3) nm,
JE AL C=0 U, RUIBEIR M54, 01,
2.1.1 H,L-H,0 (1) dbiRgsHs C6, N2 Fl N3 JL-Foe a3t F-m, 5% f N3-N2-C6-
1 FAME 1 R, EEERAEAN  O1 8 1L.7@)°, W BN /EN , 33 N2-Co
£2 UADINWIEEKREER
Table 2 Selected bond lengths (nm) and bond angles (°) for the 1

01-C6 0.122 8(3) N4-C11 0.137 1(4) €8-C9 0.141 3(4)
02-C13 0.136 0(3) N4-C16 0.146 6(4) €8-C13 0.141 3(3)
N1-C5 0.133 0(4) c1-c2 0.137 5(4) €9-C10 0.138 2(4)
NI-C1 0.136 8(3) €2-C3 0.138 3(4) C10-Cl11 0.139 7(4)
N2-C6 0.134 1(4) €3-C4 0.143 1(4) C11-C12 0.140 7(4)
N2-N3 0.137 9(3) C4-C5 0.137 3(4) C12-C13 0.138 4(4)
N3-C7 0.128 9(4) €3-C6 0.150 2(3) C14-C15 0.150 8(4)
N4-C14 0.145 9(4) €7-C8 0.143 4(4) C16-C17 0.154 8(4)
01-C6-C3 122.3(2) N2-N3-C7 116.8(2) C11-N4-C14 121.9(2)
01-C6-N2 124.9(2) N2-C6-C3 112.9(2) C11-N4-C16 123.0(2)
N3-N2-C6 120.1(2) N3-C7-C8 121.7(3) C14-N4-C16 114.9(2)
N3-N2-C6-01 1.7(4) C6-N2-N3-C7 -165.7(2) N2-N3-C7-C8 179.1(2)
N3-C7-C8-C9 ~176.8(2) C14-N4-C11-C10 4.2(4) €7-C8-C13-02 3.0(4)
N3-C7-C8-C13 0.4(4) C16-N4-C11-C10 -170.3(2) C14-N4-C11-C12 ~175.4(2)
C4-C3-C6-N2 ~130.7(3) €2-C3-C6-01 ~123.4(03)
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Table 3 Hydrogen bonds in the crystal of 1

D-H---A d(D-H) / nm d(H-A) / nm d(D-+A) / nm £ (DHA) / (°)
O1W-HIX---01#1 0.085 0 0.203 0 0.286 2(3) 167.0
O1W-HIY--N1#2 0.085 0 0.209 0 0.277 1(3) 137.0
02-H2A---N3 0.082 0 0.191 0 0.263 0(3) 146.0
N2#3-H2B#3---01W 0.086 0 0.194 0 0.278 8(3) 167.0

Symmetry code: #1: x, =14y, z; #2: 1-x, 2—y, 1—=z; #3: 1+x, 1+y, z

(0.134 1(4) nm)F1 N2-N3(0.137 9(3) nm) 2t I X5 ¢
fiE T N3 JEF 58 AL 02 Z 11 40 N SRk
FH B Y i e 55 8 A 58 4 L7 T (FLF £ N3-C7-
C8-C13 4 0.4(4)°), T %% fi C16-N4-C11-C10 F1
C14-N4-C11-C12 43 51 7 -170.3(2)° F1-175.4(2)° , #
i C11-N4-C16 ,C11-N4-C14 FI C14-N4-C16 5354
123.0(2)°.121.9(2)°F1 114.9(2)°, &M N4 >k H sp? 24
A0 TE B T 5 ORI kA SR AR T, DT N4-
C11 2 IBHAFE 84K 0.137 1(4) nm Fo—fH C-
N HL5#(0.147~0.150 nm) 153 2 | fE £ M C=N # K
(0.134~0.138 nm)3t il , 7 J¥ie 3 5 7K 47 2 v Be iy 248
= e He 5 R L e /E T IE 2 ik & 2 8
YT SR T MLk E % P A 5l 5 A R
Ho, %S C2-C3-C6-01 F1 C2-C3-C6-N2 73 51| N
~123.4(3)°F1 55.6(4)°,,

B 1 HL-H0 545/ (B2 309%)
Fig.1 Molecular structure of H,L- H,0 at 30%
probability

Symmetry code: #1: x, —1+y, z; #2: 1-x, 2—y, 1—z; #3: 14x, l+y, z

B2 A 1o i SRR SR — AE 0 T8
Fig.2

1D supramolecular chain via Hydrogen bonds in

crystal of 1

1 AR T A2 7 4 F & 0 A (] 2), b s
PR 5 R B N JE 2 E 5 TN A 02—
H2A---N3 (0.263 0 nm) A K &5 fih K 53 F 5 i g 38
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(O1W—H1X--- O1)FI ok i 3 5 45 fhoK 73 F Z [Al(N2-
H2B---O1W) Y 73 [A] & B | S0 7R 0.263 0(3)~
0.286 2(3) nm, ¥JJE WA S B TE 137.00~
167.0°, 43 [ (4 U S H A0 5 0 i 400 L — 2 1
oy FHE(E 2),
2,12 AW 2 SRS

FCA& W) 2 0 F B K MM H T8 4, 2 1925
AT (B 3)f 1A Zn> 1 <P ARSIk 1 B IR
D1 NG RK s F A, a8 Zn B IR
B 6, 5 EC AL R R AR Y\ T A B 5
ZnN,O,, Hr 14> 0 J5 -k B R BT 19 i 2 0
T 1A 0 TR AL O EHE L AR S 5
BLIF IR BT 52 A N JE ok H ABIEM bk . 53 2 4>
kA WEREECA, o 1A N RFoR AR, 551
AN TR A 55— B IC S5 B i I RE IA | OF
PRI Ay MR WE P 2 5 IE A, 4% TC A7 245 g 5 T ) 70 18— b

Symmetry code: #1: 1-x+y, 1—x, 2/3+z; #2: 1-y, x—y, —2/3+z

3 2 i za(ID BC Az 77 2 (1 5k 30%)
Fig.3 Coordination mode of Zn(ll) in the 2 at 30%
probability
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Table 4 Selected bond lengths (nm) and bond angles (°) for the 2
Zn1-N3 0.202 3(3) Zn1-N5 0.214 7(3) Znl-N1#1 0.223 9(3)
Zn1-02 0.202 1(3) Zn1-01 0.217 3(3) Zn1-N6 0.227 9(4)
N3-Zn1-02 91.32(12) N5-Zn1-01 94.38(13) N3-Zn1-N6 94.05(14)
N3-Znl1-N5 165.13(14) N3-Zn1-N1#1 94.87(13) 02-Zn1-N6 88.24(13)
02-Zn1-N5 98.03(12) 02-Zn1-N1#1 91.01(13) N5-Zn1-N6 74.80(14)
N3-Zn1-01 75.50(13) N5-Zn1-N1#1 96.50(13) 01-Zn1-N6 90.04(13)
02-Zn1-01 166.56(12) O1-Zn1-N1#1 92.71(12) N1#1-Zn1-N6 171.06(13)

B4 fiddk 2 i — 4 SO e 55 45 4
Fig.4 1D double helix structure in the crystal of 2 along the ¢ axis

i B 23 7 [V AR B AR T — 204 i o = 4E 4 11K
., Zn-0 Fl Zn-N #5307 0.202 1(3)~0.217 3(3)
nm A1 0.202 3(3)~0.223 9(3) nm, Ak N 5 0 J& 72
FARAL, BT L 8 5 Zn MRS K R AC R, P
WBC B WG B T i o A o v e ek
HILEE 1 M e 2% 8L A7 S5 TU-F 58 4 5 1k s 5 1] 4
Il ,01-C6-C3-C4 Fl N2-C6-C3-C2 41 %% ffi 1 -169.9
(4)°F1-176.3(3)° , Mk W& 24 15 Bk Jis A 11 St 90 A FH & 3L
N2-C6 1 0.134 1(3) nm % % % 0.127 1(5) nm,
2.3 LIAMSRIEHHE

A-(Z ) K A T S AR R I 0 TR v 1 677
1 630 cm™ Ab (45 M ST 53 551 VA i T i 5 AR I Jie &
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Voo M wyy TH 5, 100 B M8 s LA s Tt = IE A6 TSI e
B R E vy ZLBEE 1 591 em™; EFR LAY Ar-O {1
APRZHH 1247 em™ LLFE R 1 244 emt; TEBCB W)
1 IR A — 2 g . 1 428 850 1 728 em™,
TIE B SRS bk 2 5 LA

2.4 EIMRIESSE

TE 4-(Z R 3k 7K g 1 S M e s (1) 9 UV D6 1%
(1 5) ", 268 nm YW W Ay T A4 o 258 3R L g B
1) r—ar* T ERIE 375 nm J& n—oa* B FEKGE B
BUEERL 6 W0 (2) )5 (B 6),n—ar* BT BRIT L1 2 406
nm, I —7r% HLFBROE 3G 38 0 i N U9 25 F &R JE %
Wk 55 4x J mefor

2.25 1
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Fs 14T IG5 (268, 300, 375 nm)
Fig.5 UV-Vis spectrum of the 1
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Fig.6 UV-Vis spectrum of the 2
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448 524
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Fig.7 Excitation (A,=448 nm) and emission
(Aew=524 nm) spectra of 1
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Fig.8 Excitation (A,=443 nm) and emission
(Aew=535 nm) spectra of 2
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