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Ni(csen): Yield 347 mg (75 %). m.p.: 319 °C. IR (KBr): 3076m, 2926m, 2852m, 1624s, 1591m, 1448s, 1319m, 1215m,
1178m, 1058m, 864m, 763m, 603m, 557m, 513m, 424m, cm™. *H NMR (400 MHz, DMSO-d®, 5): 8.62 (s, 2H, H-
C=N), 7.63 (d, 2H, J = 2.6, H-6), 7.49 (d, 2H, J = 2.6, H-4), 3.99 (s, 4H, =N-CH,-C). Combustion analysis for
C16H12CIl4sN202Ni: Calculated. C 41.53, H 2.18, N 6.05; found C 41.40, H 2.11, N 5.82.
Cu(csen): Yield 388 mg (83 %). m.p.: 376 °C. IR (KBr): 3076m, 2920m, 1633s, 1587m, 1438s, 1319m, 1213m,
1170m, 1051m, 864m, 758m, 690m, 555m, 484m, cm*. Combustion analysis for C1sH12CI4N,O,Cu: Calculated. C
41.10, H 2.16, N 5.99; found C 41.34, H 2.25, N 6.32.
Zn(csen): Yield 347 mg (74 %). m.p.: 378 °C. IR (KBr): 3076m, 2939m, 2899m, 1641s, 1521m, 1438s, 1384m,
1213m, 1165m, 1051m, 866m, 752m, 592m, 497m, 447m, cm™. *H NMR (400 MHz, DMSO-db, §): 8.49 (s, 2H, H-
C=N), 7.45 (d, 2H, J = 2.8, H-6), 7.29 (d, 2H, J = 2.8, H-4), 3.76 (s, 4H, =N-CH,-C). Combustion analysis for
C16H12CIl4sN2022Zn: Calculated. C 40.94, H 2.15, N 5.97; found C 40.82, H 2.10, N 6.11.
Ni(cspn): Yield 410 mg (71 %). m.p.: 330 °C. IR (KBr): 3072m, 2945m, 2916m, 1627s, 1587m, 1448s, 1317m,
1215m, 1172m, 1083m, 864m, 754m, 624m, 547m, 486m, 426m, cm™. *H NMR (400 MHz, DMSO-d®, §): 8.58 (s,
2H, H-C=N), 7.58 (d, 2H, J = 2.5, H-6), 7.41 (d, 2H, J = 2.5, H-4), 3.72 (br, 4H, =N-CH,-C), 2.08 (br, 2H, -CH-C).

Combustion analysis for C16H12ClaN2O2Ni: Calculated. C 42.83, H 2.54, N 5.88; found C 42.52, H 2.46, N 6.18.
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Cu(cspn): Yield 342 mg (86 %). m.p.: >400 °C. IR (KBr): 3076m, 2943m, 2872m, 1627s, 1587m, 1446s, 1315m,
1213m, 1168m, 1093m, 866m, 752m, 688m, 553m, 457m, cm™. Combustion analysis for CisHi2Cl4N20O.Cu:
Calculated. C 42.39, H 2.51, N 5.82; found C 42.29, H 2.57, N 5.98.

Zn(cspn): Yield 314 mg (65 %). m.p.: 380 °C. IR (KBr): 3371br, 2974m, 2914m, 2854m, 1637s, 1523m, 1442s,
1309m, 1211m, 1160m, 1074m, 858m, 754m, 680m, 551m, 501m, cm™. *H NMR (400 MHz, DMSO-d®, §): 8.30 (s,
2H, H-C=N), 7.41 (d, 2H, J = 2.6, H-6), 7.24 (d, 2H, J = 2.6, H-4), 3.76 (br, 4H, =N-CH,-C), 1.98 (br, 2H, -CH2-C).
Combustion analysis for C16H12Cl4aN202Zn: Calculated. C 42.23, H 2.50, N 5.79; found C 42.32, H 2.63, N 5.91.
Ni(csbn): Yield 388 mg (79 %). m.p.: 320 °C. IR (KBr): 3076m, 2920m, 2872m, 1618s, 1525m, 1452s, 1328m,
1211m, 1180m, 1056m, 873m, 748m, 667m, 516m, 491m, cm™. *H NMR (400 MHz, DMSO-d®, §): 8.48 (s, 2H, H-
C=N), 7.53 (d, 2H, J = 2.5, H-6), 7.48 (d, 2H, J = 2.5, H-4), 3.55 (br, 4H, =N-CH-C), 1.78 (br, 4H, -CH-C).
Combustion analysis for C16H12ClaN2O2Ni: Calculated. C 44.05, H 2.88, N 5.71; found C 44.01, H 2.97, N 5.98.
Cu(csbn): Yield 386 mg (78 %). m.p.: 384 °C. IR (KBr): 3078m, 2918m, 2856m, 1622s, 1523m, 1450s, 1321m,
1211m, 1172m, 1062m, 868m, 767m, 690m, 557m, 474m, cm™. Combustion analysis for CisH1,Cl4N,O,Cu:
Calculated. C 43.62, H 2.85, N 5.65; found C 43.51, H 2.78, N 5.54.

Zn(csbn): Yield 313 mg (63 %). m.p.: 375 °C. IR (KBr): 3057m, 2937m, 2897m, 1624s, 1512m, 1450s, 1313m,
1203m, 1157m, 1091m, 860m, 758m, 694m, 557m, 491m, cm™. *H NMR (400 MHz, DMSO-db, §): 8.36 (s, 2H, H-
C=N), 7.44 (d, 2H, J = 2.6, H-6), 7.26 (d, 2H, J = 2.6, H-4), 3.56 (br, 4H, =N-CH-C), 1.85 (br, 4H, -CH-C).

Combustion analysis for C16H12ClaN20O2Zn: Calculated. C 43.46, H 2.84, N 5.63; found C 43.59, H 2.78, N 5.11.
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g Job d (R) Ngz 4l (%)
Zn(1)-0(1) 2.071(2) 0(1)-Zn(1)-N(1) 87.02(10)
Zn(1)-N(1) 2.102(3) O(1)A-Zn(1)-N(1) 176.14(10)

Zn(1)-O(1)A 2.071(2) O(1)A-Zn(1)-0(1) 89.13(13)

Zn(1)-N(L)A 2.102(3) 0(1)-Zn(1)-N(L)A 176.14(10)
Zn(1)-0(3) 2.146(3) N(1)-Zn(1)-N(1)A 96.84(15)
Zn(1)-0(2) 2.180(3) 0(1)-Zn(1)-0(3) 93.93(9)
0(1)-C(1) 1.309(4) N(1)-Zn(1)-0(3) 86.52(10)
C(8)-C(9) 1.517(4) 0(1)-Zn(1)-0(2) 93.86(9)
N(1)-C(7) 1.277(4) N(1)-Zn(1)-0(2) 86.22(9)
N(1)-C(8) 1.460(4) 0(3)-Zn(1)-0(2) 169.06(13)

Zn(cspn) eSS (olidyols (sbaosls =Y Joan

Empirical formula
Formula mass
Crystal size [mm]
Colour

Crystal system
Space group

T (k)

0 range for data collection (°)
a[A]

b [A]

c[A]

a=p=y

Vv [A%]

z

Deaic [Mg/md]
p[mm]

F(000)

Index ranges

No. of collected reflns.
No. of indep. refIns./Rint
No. of parameters
GOOF

R1 (obsd. data)

wR2 (all data)

Apmax, Apmin (€A?)

C17H16ClsN204Zn
519.49
0.25x0.14 x 0.12
Block, light yellow
Orthorhombic

P nma

291 (2)
1.71<6<26
7.8905(14)
23.763 (5)
10.286 (2)

90

1928.6 (6)

4

1.789

1.856

1048

-8<h<9
-29<k<28
-9<I<12

6566

1863/ 0.056

133

1.042

0.0396

0.0820
0.432,-0.378
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Compound Gram-negative bacteria Gram-positive bacteria
Escherichia coli Pseudomonas aeruginosa Staphylococcus aureus Bacillus cereus

Ni(csen) 13 13 16 13
Cu(csen) 13 12 14 1
Zn(csen) 14 13 15 N
Ni(cspn) 14 13 16 1
Cu(cspn) 11 12 1 1
Zn(cspn) 13 12 18 1
Ni(csbn) 13 12 16 14
Cu(csbn) 12 12 14 1
Zn(csbn) 12 12 15 1

Ampicillin 11 14 27 2%
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