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Coordination polymers (CPs) are synthesized using bridging organic ligands and metal
ions, depending on the geometric coordination of the metal, the bridging ligands, and the
donor atoms present in these ligands, various one-, two-, or three-dimensional polymeric
structures can form. To investigate the effect of the position of the pyridine nitrogen atom
in the tridentate NN'O Schiff base ligand on the type of coordination polymers, two copper
complexes were prepared. The ligand HL? was characterized using IR, NMR, and
elemental analysis, while the complexes were analyzed and identified using IR, elemental
analysis, and X-ray diffraction techniques. The structural data of the copper complexes
indicated that changing the pyridine nitrogen from position 3 to position 4 in the Schiff
base ligand altered the structure of the copper complex from two-dimensional to three-
dimensional. Analysis of inter- and intramolecular interactions using the NCI program
shows that the interactions in both molecules are of the hydrogen bonding, halogen
bonding, CH...w, &...n stacking, metal...n, and lone-pair...n type.
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HL? Cu(L?),

HL!, Cu(LY),: X=H
HL?, Cu(L?),: X =Cl

Lo | ol CUP* (el oS 5 i S sl (5,571 5 g IS ¢ ) IS

o 30,8 5 By b sools —F-¥
HL? Yellow solid, Yield [%]: 92; melting point: 105-111° C. Analytical Calculations: C: 55.54, H:
3.59, N: 9.96%. Found: C: 55.78, H: 3.22, N: 9.61%. Selected FTIR data (KBr, cm™): 1633 (s, C=N),
3432 (w, O-H), 1453 (s, C-N), 2886 (m, C-H). ‘H-NMR (400 MHz, CDCls, 5 in ppm) : 14.0 (s, 1H),
8.67 — 8.57 (m, 2H), 8.4 (t, J = 1.5 Hz, 1H), 7.7 (dt, J = 7.8, 2.1 Hz, 1H), 7.4 (d, J = 2.5 Hz, 1H), 7.3
(ddd, J = 7.7, 4.8, 0.8 Hz, 1H), 7.2 (d, J = 2.5 Hz, 1H), 4.9 (s, 2H).; 3C-NMR (101 MHz, CDCls,$ in
ppm): 164.7, 156.0, 149.3, 149.2, 135.48, 132.8, 132.5, 129.2, 123.8, 123.2, 122.8, 119.6, 60.2.
Cu(LY),: Pine Green solid, Yield [%]: 70; melting point: 134-178° C. Analytical Calculations: C: 64.25,
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H: 4.56, N: 11.53%. Found: C: 63.87, H: 5.06, N: 12.14%. Selected FTIR data (KBr, cm™): 1617 (s,

C=N), 1443 (s, C-N).

Cu(L?),: Lime green solid, Yield [%]: 90; melting point: 201-202° C. Analytical Calculations: C: 50.06,
H: 2.91, N: 8.98%. Found: C: 49.83, H: 3.05, N: 8.79%. Selected FTIR data (KBr, cm™): 1623 (s, C=N),

1449 (s, C-N).
Cu(L?)z 3 Cu(LY)2 > F59en gy slatiSanyy N Jgiz
d(D-H)/A d(H...A)/A d(D...A)/A D-H-A/°
Cu(LY),
C8-H8B...012 0.970 2.326 2.976 123.74
C11-H11...01° 0.930 2.677 3.281 123.32
C13-H13...N1° 0.930 2.582 2.883 99.30
CU(L2)2
C23-H23...CI3°¢ 0.950 2.934 3.650 133.17
C23-H23...02°¢ 0.950 2.689 3.378 129.93
C21-H21B...02°¢ 0.990 2.276 2.886 118.79
C3-H3...C14¢ 0.950 2.928 3.540 123.30
aAX,Y,Z; 2 2-X,1-Y,2-Z; ©2-X,1-Y ,1-Z; 9 -1+X,Y,Z
Cu(L?)2 5 Cu(LY)2 slousheS 655550l (slaodls ¥ Jgdo
Cu(LY): Cu(L?)
Empirical formula C13H11Cuo5N20 C26H15ClsCuN4O;
Formula weight 243.01 623.78
Temperature (K) 295(2) 160(1)
Wavelength (A) Mo Ka (A = 0.71073) Cu Ko (A = 1.54184)
Crystal system monoclinic triclinic
Space group P2i/c P-1
a(d)  9.0271(4) 7.34760(10)
b(A)  14.6010(5) 12.6515(2)
Unit cell dimensions (;(?)) 2'03100(3) éggggggé)
B 101.821(4) 90.3510(10)
7() 90 96.3230(10)
Volume (A3) 1072.06(7) 1306.54(3)
Z 4 2
Calculated density (Mg/m?) 1.506 1.586
Absorption coefficient (mm?) 1.051 5.217
F(000) 502.0 630.0
Crystal size/mm?3 0.3 x 0.2 x0.048 0.08 x 0.05 x 0.02
Theta range for data collection (°)  4.61 - 65.284 6.25 - 149.006
-13<h<7 9<h<9
Index ranges -22<k=<19 -14<k<15
-10<1=<12 -17<1<17
Reflections collected 6904 27140
. 3537 [Rint = 0.0232, Rsigma = 5329 [Rint = 0.0315, Rsigma =
Independent reflections 0.0364] 0.0210]
Data Completeness (%) 100 100

Refinement method
Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>24(1)]

R indices (all data)

full-matrix least-squares on F?
3537/0/151

1.056

R1=0.0380

wR2 =0.0915

R1=0.0583

wR, =0.1032

full-matrix least-squares on F?
5329/0/337

1.065

R1=0.0366

WR2 = 0.0992

R1=10.0412

WwR> = 0.1023
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Largest diff. peak and hole (e.A)  0.37 and -0.34 0.83 and -0.72
CCDC Number 2347082 2347083

CU(L?)2 5 CU(LY)2 (sbs uShooS (s o0 Sl ) sigm sblg) 9 A) b Job ¥ Joss
Bond lengths (A) Bond angles (°)

Cu(1)-0(1) 1.9439(12) O(1)-Cu(1)-0(1)! 180.0
Cu(1)-O(1): 1.9440(12) O(1)-Cu(1)-N(1) 89.86(5)
Cu()-N(1)! 2.0278(14) O(1):-Cu(1)-N(1) 90.14(6)
Cu(1)-N(1) 2.0278(14) O(1)-Cu(1)-N(1)} 90.14(6)
Cu(l)-N(2)! 2616(2) O()-Cu(l)-N(1):  89.87(5)
culL: Cu(1)-N(2) 2.616(2) N(L):-Cu(1)-N(1) 180.0
u(L: 0(1)-C(1) 1.309(2) C(1)-0(1)-Cu(1) 123.88(10)
N(1)-C(7) 1.285(2) C(7)-N(1)-Cu(1) 121.33(11)
N(1)-C(8) 1.468(2) C(7)-N(1)-C(8) 116.11(14)
N(2)-C(11) 1.332(2) C(8)-N(1)-Cu(1) 122.31(11)
N(2)-C(12) 1.333(2) C(11)-N(2)-C(12) 116.36(15)
C(1)-C(2) 1.418(2) 0(1)-C(1)-C(2) 119.71(16)
Cu(l)-N(1) 2.0451(18) N(1):-Cu(1)-N(1) 180.0
Cu(1)-N(1)! 2.0451(18) O(1)-Cu(1)-N(1) 90.00(7)
Cu(1)-O(1): 1.9452(15) O(1):-Cu(1)-0(1) 180.0
Cu(1)-0(1) 1.9452(15) O(1):-Cu(1)-N(1) 90.00(7)
Cu(2)-N(2)? 2.472(2) O(1)-Cu(1)-N(1)} 90.00(7)
culL? Cu(2)-N(2) 2.472(2) O()-Cu(l)-N(1)!  90.00(7)
u(L): Cu(2)-N(3) 2.0506(18) N(2)-Cu(2)-N(2)2 180.00(8)
Cu(2)-N(3)? 2.0506(18) N(3)-Cu(2)-N(2) 90.38(7)
Cu(2)-0(2)? 1.9447(17) N@)-Cu(2)-NQR)?  90.38(7)
Cu(2)-0(2) 1.9447(17) N(3)-Cu(2)-N(2) 89.62(7)
N(2)-C(12) 1.330(3) N(3)-Cu(2)-N(2)? 89.62(7)
N(2)-C(13) 1.337(3) N(3)-Cu(2)-N(3) 180.0

cu(LY)z 12-X, 1-Y, 2-Z; and for Cu(L)211-X, 1-Y, 1-Z; 22-X, 1-Y, 2-Z;31+X, +Y, +Z

S5 4o 9 Som Y

cm™) Cu(L?)z2 3 (0 VY em™) Cu(LY)z lo oShoS cils cpuizman s (VFYY CMT) HL?2 K 503 oygole b
i tS 3l a5 aims e 5t VPV A-1E0 . CMT gosgamme 1o 1, (g58 Do b od g Ky plaS a (VYT
saslie o8 obals = Ve CM™T .08 o anli |y cuS 5 dw opl 0 duwsl 09,5 j9a Fadg 4 g andlo plaisl C=N
Slaps! pad 43,5355 5l (o5 b (HL?) o (soas LSt s WS 4 Comns CU(LY)2 gmal Sigey (232 155 58 o0
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