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Synthesis and Crystal Structure of Porous Zinc(I) Coordination Polymer
{[Zn(L),(H,0),]- H,0}, Constructed by Isonicotinoylhydrazone Ligand
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Abstract: An acylhydrazone-type Schiff base ligand (Nal.) was synthesized by reaction of sodium 2-formylbenzene
sulfonate with isoniazide in a mixture of ethanol and water. A Zn(Il) coordination polymer {[Zn(L),(H,0),]+4H,0},
have been synthesized by employing the solution preparation method at room temperature and characterized by
elemental analysis, IR, TGA and X-ray diffraction structural analysis. Crystal data: triclinic system, space group
P1, a=0.786 98(4) nm, 6=0.869 26(5) nm, ¢=1.180 44(7) nm, @=103.353(5)°, B=100.965(4)°, y=93.123(4)°, Z=1,
V=0.767 24 (7) nm’, D.=1.697 g-cm>. Each Zn(Il) ion is bridged by two L~ ligands in the monodentate-
monodentate mode to form a ring-like dimer units, and a one-dimensional chain is built by sharing a Zn(Il) ion
between the units. The adjacent chains are linked into a 3D supramolecular network structure via hydrogen bonds

and 77-7 interactions with a 1D open channel that are occupied by solvent molecules. CCDC: 934292.
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( )o 260 - ( DMSO
); Bruker Smart Apex CCD ;
p-T , , STA 409 PC ; Elmentar
o , Vario EL ; DDS-307A
(G ) . . o o
el 1.2
, el 12.1 (Nal)
u, 30 mL,.  2.742 8 g( 20 mmol)
sl (80% ,VIV) 30mL  4.576 0 g( 22 mmol)
, , 80% ,VIV) ,
, 0.5 mL , 80 C 2 h,
, / (1:1,V1V) , ,
. , ; 2d,
o , 73% C3HoN;NaO,S( (
, ),%):C 47.69(47.71),H 3.05(3.08),N 12.88(12.84),
920] 122 ([Zn(L)x(H:0),]- 4H,0},
o 0.32714 g(1 mmol) 0.219 5 ¢(1
, mmol)Zn(OAc),-2H,0 15 mL - (21,
o VIV) , ,
, 1h 70 C 2 h, , ,
“7” 31.6%, DMF ,
(Scheme 1), 3 o
o CosHuNg01.S7n - ( ( ),%):C 39.88
{[Zn(L),(H,0),] - 4H,0},, (39.93),H 4.10(4.12),N 10.69(10.75), 6.9
S-m?-mol™,
o 1.3 X-
0.28 mm x0.24 mm x0.24 mm
O\\ = Agilent SuperNova .
\ /N Mo K& (A=0.071 073 nm)  3.36°<<
N —— NH 25.00° w 293(2) K
4 5 080 : 2711 (Ri=
0.018 8),1>20(]) 2504
. ;O Lp y ,
e ,
0] Na* ,
Scheme 1 Molecular structure of NaL ’
, SHELX-97""
1 o R,=0.026 5,wR,=0.062 0[/>20
1.1 (H];R,=0.029 4 ,wR,=0.063 8 (all data), GOF=1.011,
Nicolet avatar 360 FTIR 1,
(KBr , 400~4 000 cm™); UV- CCDC:934292,
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Table 1 Crystallographic data for the title complex
Formula CoHN0LS:Zn D,/ (gem™) 1.697
Formula weight\ 782.11 (Mo Kat) / (mm™) 1.019
T/K 293(2) F(000) 404
A/ nm 0.071 073 Crystal size / mm 0.28x0.24x0.24
Crystal system Triclinic Range of 0 / (%) 3.36 10 25.00
Space group Pl Limiting indices -9<h<9, -10<k<10, -14<I<14
a/ nm 0.786 98(4) Reflections collected 5 080
b/ nm 0.869 26(5) Independent reflections 2 711(R,=0.018 4)
¢/ nm 1.180 44(7) Max. and min. transmission 0.783 and 0.752
al (%) 103.353(5) Data/restraints/parameters 2711/70/232
B/ 100.965(4) Goodness-offit on F? 1.011
v 16 93.123(4) R, wR, [I520(1)] 0.026 5,0.062 0
V /o 0.767 24(7) Ry, wR, (all data) 0.029 4,0.063 8
z ! () (Ap)us 1 fe-nm) 322, -425
2 0 , Veeo 2
(1680 1659 cm™),
2.1 Vi-o (1 692
IR ,3112 3 303 cm™ 1 cm™),
(-NH,) - , IR
CO(NH)- N-H , 1 , C=N-  vew
(3 231 em™), -CO(NH)- Ven N
N-H (3 210 ecm™) Nal. IR 1 308~1 017 cm™ 1
21 em™, -NH- (Vs
o ven (1385 (S057),7.(505)),
cm™) 51 em™, ° IR
p-T s 1 610~1 400 cm™ 900~700 cm™ 2
C-N ° p-m7 C-H
Veoo(1 683 em™) o 3400 cm™
(1 667 cm™) 15 em™, o
2 IR (em™)
Table 2 Selected data of the compounds(cm™)
Compound v(NH), »(NH,) Ven Veo Ve v,(S05), v(SO5) Yeu
Isonicotinic hydrazide 3 112s, 3 300s 1 334s 1 667vs 1 636s 845s
1 305m,
Sodium
o-Formylphenylboronic - - 1 692vs - 1 196vs,1 141s, 767m,736s
1 091s,1 029s
1 300s,1 196vs,1 134s, 846m
Nal, -,3231s 1 385m 1 683vs 1 639s
1 092s,1 020s 750s,732s
Complex 3210w 1 381m 1 680vs | 6354 1 308s,1 234vs,1 216vs 855m
1 659vs 1 168vs,1 088s,1 017s 775m,739m
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2.2 2 2 L~
3, NIN2.02 0243 89.36(6)°
1. ~180.0°,Zn-N (0211 71(15) nm) ~ Zn-O
, 02121 2(14) nm) ,Zn-N

1 Zn(H) L7 N 2 [Zn (CGH(,NzO)z(Hzo)d (C7H503)2 * 4H20 22
4 . Zn(I) , -2-
ZHN204 . N 2 L . O (C 13H10N302)2] * HzO (4 /n-N (py) (0223 0~

3 (nm) ©)

Table 3 Selected bond lengths (nm) and angles (°) of title complex

Zn(1)-N(1)#1
Zn(1)-0(2)
N(1)-Zn(1)#4

N(1W#1-Zn(1)-N(1)#2
N(1)#1-Zn(1)-0(2)
N(1)#1-Zn(1)-0(5)#3
0(2)-Zn(1)-0(5)#3
0Q)#3-Zn(1)-0(5)

0.211 72(16)
0.212 15(14)
0.211 72(16)

180.00(6)
89.33(6)
90.51(5)
82.69(5)
82.69(5)

Zn(1)-N(1)#2
Zn(1)-0(5)#3

N(1#1-Zn(1)-0Q2)#3
N(1)#2-Zn(1)-0(2)
N(1)#2-Zn(1)-0(5)#3
N(1)#1-Zn(1)-0(5)
0(2)-Zn(1)-0(5)

0.211 72(16)
0.215 36(13)

90.67(6)
90.67(6)
89.49(5)
89.49(5)
97.31(5)

Zn(1)-0Q2)#3
Zn(1)-0(5)

N(1W#2-Zn(1)-02)#3
0Q)#3-Zn(1)-0(2)
0(2)#3-Zn(1)-0(5)#3
N(1)#2-Zn(1)-0(5)
0(5)#3-Zn(1)-0(5)

0.212 15(14)
0.215 36(13)

89.33(6)
180.0
97.31(5)
90.51(5)
180.00(7)

Symmetry code: #1: —x+1, —=y+2, —z; #2: x, v, z+1; #3: —x+1, —y+2, —z+1;#4: «, y, z—1

(A) the asymmetric unit of title complex; (B) the coordination environment of the Zn(Il)

Symmetry code: #1: —x+1, —y+2, —z; #2: x, v, z+1; #3: —w+1, —y+2, —z+1; #4: «x, y, z—1

1

Fig.1 Molecular structure of title complex at the 30% probability level
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Scheme 2 Chair type structure units and stacking model of title complex

Symmetry code: #1: —x+1, —y+2, —z; #2: x, v, z+1; #5: x, y+1, z+1

2 be

Fig.2 A view of hydrogen bonding and -7 aromatic stacking interactions in the monolayers of title complex parallel to be plane
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Symmetry code: #2: x, y, z+1; #5: x, y+1, z+1; #6: —x, —y+2, —z+1

3

b

Fig.3 A view of interlayer hydrogen bonds of title complex viewed along b axis
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4 a
Fig.4 A perspective view of 1D channel(0.911 6 nmx0.331 2 nm)in title complex viewed along a axis

4
Table 4 Hydrogen bond lengths and angles for title complex

D-H--A d(D-H) / nm d(H---A) / nm d(D-+-A) / nm £ (DHA) / (°)
O(5)-H(5B)---O(4) #6 0.085 0.226 0.289 4(2) 131.2
O(7)-H(7B)--- 0(6) 0.085 0.187 0.269 9(2) 163.1
N(2)-H(2A)---O(7)#4 0.086 0.205 0.285 5(2) 155.8
0(5)-H(5A)---O(1)#5 0.085 0.210 0.287 2(2) 150.2
O(5)-H(5B)---O(4)#6 0.085 0.226 0.289 44(18) 1312
0(6)-H(6A)---O(1)#5 0.085 0.229 0.290 5(2) 129.4
0(6)-H(6B)---O(3)#6 0.085 0.197 0.277 5(2) 156.9
O(7)-H(7A)---O(3#2 0.085 0.224 0.303 1(2) 154.0
Symmetry code: #1: —x+1, —y+2, —z; #2: x, v, z+1; #3: —x+1, —y+2, —z+1; #4: x, y, z—1; #5: x, y+1, z+1; #6: —x,—y+2, —z+1
05 01 , C1-C5-C6-01 20.9(3)°,
1 04 , ; C9-C8-C7-N3
03 04, 05. Ol 06 5.4(3)°, .
2 R T
0.269 9(2)~0.303 1(2)nm, 129.4°~163.1°(  4), (269 281 nm),
(270 281 nm)
2.3
N, , 10 °C+-min™
56~121 C 4 , 8.96%
( 9.21%)3;210~288 C 2 :
4.829%( 4.61%),

, o 338~

5 355 C 16.5%,

Fig.5 TGA curve of title complex N, CO ( 14.3%),
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