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Table 1.1 Crystal data and structure refinement for Compound 1.

Identification code compound 1
Empirical formula C7H4 N2 06
Formula weight 212.12
Temperature 296(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group C2/c

Unit cell dimensions a=21.0593) A

b=8.7368(13) A
¢=9.7553(14) A

a=y=90°

[=111.013(9)°
Volume 1675.5(4) A’
Z 8
Density (calculated) 1.682 Mg/m3
Absorption coefficient 0.151 mm_]
F(000) 864
Crystal size 0.44x 0.32 x 0.26 mm3
0 range for data collection ~ 2.55-27.90°
Index ranges -27<=h<=27, -11<=k<=11, -12<=|<=12
Reflections collected 6983
Independent reflections 1982 [R(int) = 0.0197]
Completeness to 6 =27.90° 99.2 %
Absorption correction None
Max. and min. transmission  0.9617 and 0.9364
Refinement method Full-matrix least-squares on F~
Data / restraints / parameters 1982 /0/ 153
Goodness-of-fit on F2 1.058
Final R indices [I>25(I)] R1=10.0359, wR2 =0.1005
R indices (all data) R1=10.0425, wR2 = 0.1060
Extinction coefficient 0.0088(10)

Largest diff. peak and hole ~ 0.234 and -0.184 e. A~

Antimiceobial of CW Compounds with Sebicylute an) Benzoate



Table 12 Atomic coordinates (xlO) and equivalent isotropic displacement parameters

(A xl() ) for Compound 1. U(eq) is defined as one third of the trace of the orthogonalized U’
tensor.

atom X y z U(eq)
0(26) 354(1)  3998(1)  4218(1)  59(1)
0(21) 1953(1)  6795(1)  8264(1)  53(1)
0(22) 2309(1)  S5791(1)  10521(1)  53(1)
0(23) 1716(1)  468(1)  11029(1)  61(1)
0(24) 017(1)  -737(1)  9181Q2)  78(1)
0(25) -186(1)  2095(2)  4698(1)  68(1)
N(21) 1337(1)  3971)  9750(1)  47(1)
N(22) 274(1)  3032(1)  S040(1)  45(1)
cel) 1978(1)  5729(1)  9188(1)  38(1)
C22) 1577(1)  4328(1)  8553(1)  35(1)
C(23) 1641(1)  3047Q2)  9434(1)  36(1)
C(24) 1263(1)  1763(1)  8825(1)  37(1)
C5) 814(1)  1706Q2)  7391(2)  38(1)
c@7) L137(1)  4315(1)  7100(1)  36(1)
C(26) 761(1)  30112)  6564(1)  37(1)
Table 1.3 Bond lengths [A] and angles [°] for Compound 1.
- Bond length [A] ~ Bond angles [°]
0(26)-N(22) 12166(16)  C(21)-0Q21)-H@21) 114.4(14)
0(21)-C(21) 1.2838(16)  O(4)N(21)-0(23) 124.20(12)
O(21)-HQ21) 1.02(3) 0(24)-N(21)-C(24) 117.52(12)
0(22)-C(21) 1.2372(16)  O(23)-N(21)-C(24) 118.27(12)
0(23)-N(21) 12178(17)  O(26)-N(22)-025) 124.72(12)
0(24)-N(21) 12143(17)  O(26)}-N(22)-C(26) 117.55(11)
0(25)-N(22) 1.2196(16)  O(25)-N(@22)-C(26) 117.73(12)
N(21)-C(24) 1.4704(17)  0(22)-C21)-0Q21) 124.92(12)
N(22)-C(26) 14736(16)  0(22)-C(21)-C(22) 119.63(11)
C21)-C(22) 14897(17)  OQ1)}-CR1)-C(22) 115.45(11)
C(22)-C(27) 13876(17)  C(27)-C(22)-C(23) 120.41(11)
C(22)-C(23) 1.3881(18)  C(27)-C(22)-C(21) 120.20(11)
C(23)-C(24) 1.3799(18)  C(23)-C(22)-C(21) 119.39(11)
C(23)-H(23) 0.944(15)  C(24)-C(23)-C(22) 118.47(12)
C(24)-C(25) 1.3802(19)  C(24)-C(23)-H(23) 120.5(9)
C(25)-C(26) 1.3782(19)  C(22)-C(23)}-H(23) 121.1(9)
C(25)-H(25) 0.937(17)  C(23)-C(24)-C(25) 123.02(12)
C(27)-C(26) 1.3787(18)  C(23)-C24)-N(21) 118.57(12)
CQ7)-H27) 0.936(16)  C(25)-C(24)-N(21) 118.40(11)
Bond angles ] C(26)-C(25)-C(24) 116.46(11)
C(25)-C(26)-C27) 123.15(12)  C(26)-C(25)-H(25) 121.7(10)
C(25)-C(26)N(22) 118.82(11)  C(24)-C(25)-H(25) 121.9(10)
CR7)-C(260N(22) 118.02(12)  C(26)-C27)-C(22) 118.47(12)
C(22)-C(27)»-HQ27) 120.4(9) C(26)-C27)-HQ27) 121.109)

Symmetry transformations used to generate equivalent atoms

Antimicrobial of Copper Compounds arith Salicylute and Benzonte
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Table 1.4 Anisotropic displacement parameters (A'x10") for Compound 1. The anisotropic

2.2 22 .ok 12
displacement factor exponent takes the form: -2n [ h'a U“ +..+2hka b Ul ]

IT 22 33 23 I3 12

U Ut U U U- U

0(26) 68(1) 64(1) 37(1) 4(1) 11(1) -3(1)
0@ 71(1) 35(1) 45(1) 2(1) 12(1) -13(1)
0(22) 67(1) 47(1) 38(1) -5(1) 11(1) -18(1)
0(23) 76(1) 52(1) 50(1) 15(1) 17¢1) 1(1)

0(24) 113(1) 43(1) 72(1) 4(1)  26(1) -27(1)
0(@25) 50(1) 88(1) 56(1) -11(1) (1) -25(1)
NQ1) 59(1)  36(1) 52(1) 4(1)  26(1) -3(1)
N@2) 40(1) 53(1) 39(1) -7(1) 11(1) -3(1)
CQ1) 44(1) 33(1) 36(1) -2(1) 14(1) -3(1)
CQ2) 37(1) 32(1) 36(1) -3(1) 151) -2(1)
C(23) 38(1) 36(1) 34(1) -11) 14(1) -1(1)
C4) 42(1) 32(1) 41(1) 1(1) 21(1) -1(1)
C(25) 40(1) 35(1) 43(1) -8(1) 19(1) -7(1)
C27) 39(1) 34(1) 37(1) 1)  15(1) 0Q1)

C(6) 35(1) 41(1) 35(1) -5(1) 13(1) -2(1)

Table 1.5 Hydrogen coordinates (x104) and isotropic displacement parameters (Azx 10 3)
for Compound 1.

X y z U(eq)
H(23) 1930(8) 3053(17) 10429(17) 41(4)
H(25) 567(8)  818(19) 6992(17) 46(4)
H(27) 1083(8) 5191(18) 6516(17)  42(4)
H(21) 2241(12) 7730(30) 8710(30) 107(8)

ammo&@égfc% CWS mt[sm@&uw Benzoate



Table 1.6 Torsion angles [°] for Compound 1.

Torsion angles [°] Torsion angles [°]
0(22)-C(21)-C(22)-C(27) 171.74(12) C(23)-C(24)-C(25)-C(26) 0.67(19)
O(21)-C(21)-C(22)-C(27) -8.91(18) N(21)-C(24)-C(25)-C(26) 179.96(11)
0(22)-C(21)-C(22)-C(23) -7.22(19) C(23)-C(22)-C(27)-C(26) 0;64(18)
O(21)-C(21)-C(22)-C(23) 172.13(12) C(21)-C(22)-C(27)-C(26) -178.32(12)
C(27)-C(22)-C(23)-C(24) 0.86(18) C(24)-C(25)-C(26)-C(27) 0.95(19)
C(21)-C(22)-C(23)-C(24) 179.82(12) C(24)-C(25)-C(26)-N(22) -178.07(11)
C(22)-C(23)-C(24)-C(25) -1.55(19) C(22)-C(27)-C(26)-C(25) -1.59(19)
C(22)-C(23)-C(24)-N(21) 179.15(11) C(22)-C(27)-C(26)-N(22) 177.43(11)
O(24)-N(21)-C(24)-C(23) -177.68(14) O(26)-N(22)-C(26)-C(25) -161.23(13)
0O(23)-N(21)-C(24)-C(23) 1.81(19) 0(25)-N(22)-C(26)-C(25) 19.70(18)
O(24)-N(21)-C(24)-C(25) 2.99(19) 0(26)-N(22)-C(26)-C(27) 19.71(18)
O(23)-N(21)-C(24)-C(25) -177.51(13) O(25)-N(22)-C(26)-C(27) -159.36(13)

Symmetry transformations used to generate equivalent atoms

Table 1.7 Hydrogen bonds for Compound 1 [A and °].

D-H  d(D-H) d(H.A) <DHA d(D.A) A
O21-H21 1019  1.617 177.87 2.636 022 [ x+1/2, y+3/2, 742 ]

Antimicrbiall of Copper Compounds with Sabiylote ard Benste
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Table 2.1 Crystal data and structure refinement for Compound 2

Identification code compound 2

Empirical formula C; Hg O5

Formula weight 138.12

Temperature 296(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=49067(8) A o=90°

b=11.2182) A =90.806(10)°
c=11.5372) A y=90°

Volume 635.002) A’

Z 4

Density (calculated) 1.445 Mg/m3

Absorption coefficient 0.114 mm’*

F(000) 228

Crystal size 0.56 x 0.16 x 0.12 mm®

0 range for data collection  3.53 - 26.09°

Index ranges -6<=h<=5, -12<=k<=13, -14<=I<=13
Reflections collected 3145

Independent reflections 1246 [R(int) = 0.0176]
Completeness to 6 =27.90°  98.9%

Absorption correction None

Refinement method Full-matrix least-squares on £~
Data / restraints / parameters 1246/0/116

Goodness-of-fit on F2 1.031

Final R indices [[>2¢0 (I)]  R1=0.0336, wR2 = 0.0866

R indices (all data) R1=10.0476, wR2 = 0.0955
Extinction coefficient 0.014(5)

Largest diff. peak and hole  0.141-0.135e. A

&WW%CW CW& w%sdy&tem) Bengoate



Table 2.2 Atomic coordinates (x 10%) and equivalent isotropic displacement parameters

(A% 10%) for Compound 2. U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z Ueq)

O(11) 1627(2) 3624(1) 5504(1) 49(1)

O(12) 2300(2) 4833(1) 4010(1) 45(1)

O(13) 6019(2) 4289(1) 2495(1) 59(1)

C(11) 2861(3) 3909(1) 4547(1) 36(1)

C(12) 4944(3) 3075(1) 4163(1) 36(1)

C(13) 6397(3) 3304(1) 3154(1) 41(D

C(14) 8369(3) 2494(2) 2796(2) 52(1)

C(15) 8856(3) 1479(2) 3426(2) 56(1)

C(16) 7423(3) 1240(1) 4419(2) 56(1)

C(17) 5487(3) 2032(1) 4785(1) 47(1)

Table 2.3 Bond lengths [A] and angles [°] for Compound 2.
Bond lengths [A]  [A] Bond angles [

O(11)-C(11) 1.3066(16) O(12)-C(11)-C(12) 122.53(12)
O(11)-H(11) 0.96(2) O(11)-C(11)-C(12) 115.77(12)
O(12)-C(11) 1.2365(15) C(17)-C(12)-C(13) 119.11(13)
O(13)-C(13) 1.3533(18) C(17)-C(12)-C(11) 120.70(12)
O(13)-H(13) 0.93(2) C(13)-C(12)-C(11) 120.18(12)
C(11)-C(12) 1.4590(18) 0O(13)-C(13)-C(14) 117.11(14)
C(12)-C(17) 1.3963(19) O(13)-C(13)-C(12) 123.43(12)
C(12)-C(13) 1.397(2) C(14)-C(13)-C(12) 119.45(14)
C(13)-C(14) 1.394(2) C(15)-C(14)-C(13) 120.05(15)
C(14)-C(15) 1.370(2)  C(15)-C(14)-H(14) 121.2(11)
C(14)-H(14) 0.94(2) C(13)-C(14)-H(14) 118.7(11)
C(15)-C(16) 1.379(3) C(14)-C(15)-C(16) 120.98(15)
C(15)-H(15) 0.983(18)  C(14)-C(15)-H(15) 118.2(11)
C(16)-C(17) 1.371(2) C(16)-C(15)-H(15) 120.8(11)
C(16)-H(16) 0.936(18)  C(17)-C(16)-C(15) 119.60(16)
C(17)-H(17) 0.968(17)  C(17)-C(16)-H(16) 118.5(11)
C(15)-C(16)-H(16) 121.9(11)
C(16)-C(17)-C(12) 120.80(15)
C(16)-C(17)-H(17) 120.1(10)
C(12)-C(17)-H(17) 119.1(10)
C(11)-O(11)-H(11) 109.7(11)
C(13)-0(13)-H(13) 105.7(14)
0(12)-C(11)-0(11) 121.70(12)

Symmetry transformations used to generate equivalent atoms:

amowgfc(yz/m Conmpounds writh Salicylute and Benzonte



Table 2.4 Anisotropic displacement parameters (A’x 10%) for Compound 2. The anisotropic
displacement factor exponent takes the form: -27°[ h* a**U"" + .. +2hka b U" ]

UII UTZ U33 U23 U13 U]Z
O(11) 51(1) 48(1) 50(1) 9(1)  20(1) 11(1)
O(12) 47(1) 40(1) 48(1) 6(1)  14(1) 9(1)
O(13) 68(1) 60(1) S1(1) 8(1)  23(1) 15(1)
C(l) 35(1) 37(1) 38(1) -2(1) 3(1) -3(1)
C(12) 33(1) 35(1) 41(1) -5(1) o) 1(1)
C(13) 42(1) 42(1) 40(1) -7(1) 2(1) 1(1)
C(14) 47(1) 61(1) 48(1) -16(1) 9(1) 8(1)
C(15) 46(1) 53(1) 68(1) -21(1) -2(1) 12(1)
C(16) 52(1) 43(1) 73(1) -1(1) -4(1) 11(1)
C(17) 44(1) 44(1) 53(1) 2(1)  2(1)  21)

Table 2.5 Hydrogen coordinates ( x 10%) and isotropic displacement parameters
(A% 10*)for Compound 2.

X y z U(eq)
H(13) 4650(40) 4730(20) 2857(19) 103(8)
H(14) 9340(40) 2659(16) 2114(17) 70(5)
H(15) 10290(40) 936(15) 3164(15) 69(5)
H(16) 7780(40) 566(17) 4874(15) 72(6)
H(17) 4440(30) 1863(14) 5472(15) 56(5)
H(11) 240(40) 4201(17) 5664(16) 82(6)

Table 2.6 Torsion angles [°] for Compound 2.

Torsion angles °] Torsion angles [°]
0(12)-C(11)-C(12)-C(17) -179.05(13) C(11)-C(12)-C(13)-C(14) -179.60(13)
O(11)-C(11)-C(12)-C(17) 1.47(19)  O(13)-C(13)-C(14)-C(15) 179.87(14)
0(12)-C(11)-C(12)-C(13)  0.0(2) C(12)-C(13)-C(14)-C(15)  0.5(2)
O(11)-C(11)-C(12)-C(13) -179.48(12) C(13)-C(14)-C(15)-C(16) -0.1(3)
C(17)-C(12)-C(13)-0(13) -179.88(13) C(14)-C(15)-C(16)-C(17) -0.2(3)
C(1D)-C(12)-C(13)-0(13)  1.1(2) C(15)-C(16)-C(17)-C(12)  0.1(2) -
C(17)-C(12)-C(13)-C(14)  -0.5(2) C(13)-C(12)-C(17)-C(16) 0.2(2)

Symmetry transformations used to generate equivalent atoms

Table 2.7 Hydrogen bonds for Compound 2 [A and °].

- D-H  dD-H) dH.A) <DHA d(D.A) A
O13-HI3 0932 1779 14802 2617 012
Ol1-HIT 0959 1698 177.02 2.656 O12[ =x, -y+1,-2+1 ]

«%WW&CW CWS Lzrit[Sa,&g&f,aam) Bengoate
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Table 3.1 Crystal data and structure refinement for Compound 3.

Identification code compound 3
Empirical formula Cs H3 Cuy Oy
Formula weight 855.76
Temperature 296(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P2(1)/n

Unit cell dimensions a =10.7755(3) A

b =11.7248(4) A
c =15.2284(5) A

a=y=90°
£=91.1950(10)°
Volume 1923.55(11) A’
zZ 2
Density (calculated) 1.477 Mg/m3
Absorption coefficient 1170 mm"
F(000) 876
Crystal size 0.40x0.34x0.30 mm3
0 range for data collection 2.19-28.30°
Index ranges -13<=h<=14, -15<=k<=135, -20<=1<=20
Reflections collected 16124
Independent reflections 4738 [R(int) = 0.0200]

Completeness to 6 = 28.30° 98.7 %
Max. and min. transmission 0.7204 and 0.6518

Refinement method Full-matrix least-squares on F ’
Data / restraints / parameters 4738 /0/254

Goodness-of-fit on F2 1.019

Final R indices [[>2 o (I)] R1=10.0272, wR2 = 0.0721

R indices (all data) R1=10.0368, wR2 = 0.0783

Largest diff. peak and hole 0.317 and -0.183 ¢. A”

Antimicrobial of Copper CWMS with Salicylute and Benzoate



Table 3.2 Atomic coordinates ( x 10 ) and equivalent isotropic displacement parameters

(Azx 103) for Compound 3. U(eq) is defined as one third of the trace of the orthogonalized
ij
U tensor.

X Y 4 Uleq)
Cu(l) 5177(1) 1065(1) -209(1)  32(1)
O(11) 6854(1) S01(1) -547(1) 43(1)
O(12) 3471(1) 1302(1) 161(1)  44Q1)
O@21) 5765(1) 1199(1) 1009(1) 42(1)
0(22) 5452(1) -627(1) 1367(1) 45(1)
O@31) 5683(1) 2801(1) -603(1) 47(1)
O(32) 7597(1) 2515(1) -1079(1) 73(1)
C(11) 2796(1) 526(1) 458(1)  36(1)
C(12) 1510(2) 835(2) 708(1)  40(1)
C(13) 1037(2) 1881(2) 448(2)  59(1)
C(14) -163(2) 2181(2) 637(2)  74(1)
C(15) -895(2) 1461(2) 1101(2) 72(1)
C(16) -429(2) 433(3) 1379(2) 79(1)
C(17) 7742) 107(2) 1177(2) 63(1)
C(21) 5813(1) 372(1)  1535(1) 36(1)
C(22) 6369(2) 588(2) 2426(1) 39(1)
C(23) 6727(2) 1674(2) 2675(1) 54(1)
C(24) 7315(2) 1857(2) 3478(2) 68(1)
C(25) 7536(2) 962(2) 4039(2) 67(1)
C(26) 7170(2) -118(2) 3804(1) 68(1)
C(27) 6589(2) -317(2) 2996(1) 54(1)
C(31) 6609(2) 3155(2) -951(1) 41(D)
C(32) 6749(2) 4343(2) -1263(1) 43(1)
C(33) 7825(2) 4719(2) -1652(2) 61(1)
C(34) 7913(3) 5836(2) -1930(2) 75(1)
C(35) 6947(3) 6575(2) -1815(2) 70(1)
C(36) 5879(2) 6210(2) -1425(2) 62(1)
C(37) 5770(2) 5092(2) -1154(1) 51(1)

Table 3.3 Bond lengths [A] and angles [°] for Compound 3.

Bond lengths  [A] Bond angles [°]
Cu(1)-0(22)#1 1.9450(12)  C(11)-0O(12)-Cu(1) 123.82(11)
Cu(1)-0(21) 1.9537(12)  C(21)-0(21)-Cu(1) 123.39(11)
Cu(1)-0(12) 1.9546(12)  C(21)-0(22)-Cu(1)#1 121.98(11)
Cu(1)-O(11) 2.0009(11)  C(31)-0(31)-Cu(l) 130.38(12)
Cu(1)-0O(31) 2.1944(12)  C(31)-0O(32)-H(32) 109.5
Cu(1)-Cu(1)#1 2.6073(4) O(12)-C(11)-O(11)#1 123.59(15)
O(1D)-C(11)#1  1.268(2) O(12)-C(11)-C(12) 117.70(15)
O(12)-C(11) 1.255(2) O(11)#1-C(11)-C(12) 118.71(15)
O21)-C(21) 1.258(2) C(17)-C(12)-C(13) 119.07(17)
0(22)-C(21) 1.259(2) C(17)-C(12)-C(11) 122.10(16)
0(22)-Cu(1)#1  1.9451(12)  C(13)-C(12)-C(11) 118.82(17)

Antimicrobial of Copper Compounds writh Sabicyllute and Benoate



Table 3.3 Bond lengths [A] and angles [°] for Compound 3. (79)

Bond lengths [A] Bond angles [°]
“0BD-C3N [2122)  CO4)-C(13)-C(12)  120.6(2)
0(32)-C(31) 13202)  C(14)-C(13)}-H(13A) 119.7
0(32)-H(32) 0.8200 C(12)-C(13)-H(13A) 119.7
C(11)-0(11)#1 12682)  C(15%-C(14)-C(13)  120.4(2)
C(11)-C(12) 1489(2)  C(15)-C(14)-H(14A) 1198
C(12)-C(17) 1376(3)  C(I13)-C(14)-H(14A) 119.8
C(12)-C(13) 13833)  C(14)-C(15)-C(16)  119.6(2)
C(13)-C(14) 1376(3)  C(14)-C(15)-H(ISA) 1202
C(13)-H(13A) 0.9300 C(16)-C(15)-H(15A) 120.2
C(14)-C(15) 1362(4)  C(151-C(16)-C(17)  120.7(2)
C(14)-H(14A) 0.9300 C(15)-C(16)-H(16A) 119.7
C(15)-C(16) 1369(4)  C(17)-C(16)-H(16A) 119.7
C(15)-H(15A) 0.9300 C(12)-C(17)-C(16)  119.6(2)
C(16)-C(17) 13923)  C(12)-C(7%-H(17A) 1202
C(16)-H(16A) 0.9300 C(16)-C(17)-H(17A) 120.2
C(17)-H(17A) 0.9300 0Q1)-C1)-0(22)  125.45(15)
C(21)-C(22) 1494Q2)  OQ1)%-C21)-C(22)  117.29(15)
C(22)-C(23) 13813)  O(22)-C1)-C(22)  117.25(15)
C(22)-C(27) 13883)  C(23)-C(22)-C7)  119.36(17)
C(23)-C(24) 13833)  C(23%-C(22)-C(21)  120.63(16)
C(23)-H(23A) 0.9300 CR7N-C22)-C21)  119.92(17)
C(24)-C(25) 13703)  C(22)-C(23)-C(24)  1204()
C(24)-H(24A) 0.9300 C(22)-C(23)-H(23A) 119.8
C(25)-C(26) 13713)  C(4)-C(23)-H(23A) 119.8
C(25)-H(25A) 0.9300 CR5)-C24)-C(23)  120202)
C(26)-C(27) 1389(3)  C(25)-C(24)-H(24A) 119.9
C(26)-H(26A) 0.9300 C(23)-C(24)-H(24A) 119.9
CQ7)-HQ27A) 0.9300 C(24)-C(25)-C(26)  120.0(2)
C(31)-C(32) 1481(2)  C(24)-C(25)-H(25A) 120.0
C(32)-C(37) 1384(3)  C(26)-C(25)-H(25A) 120.0
C(32)-C(33) 13853)  C(25)-C26)-C27)  120.5(2)
C(33)-C(34) 1380(3)  C(25)-C(26)-H(26A) 119.8
C(33)-HB33A) 0.9300 C(27)-C(26)-H(26A) 119.8
C(34)-C(35) 1369(4)  C@22)-C27)-C(26)  119.6(2)
C(34)-H(34A) 0.9300 C(22)-CQ7)-HQ27A) 1202
C(35)-C(36) 1.374(4)  C(26)-C(27)-H(27A) 1202
C(35)-H(35A) 0.9300 0G1)-C31)-0(32)  122.96(16)
C(36)-C(37) 13803)  OG1)-C31)-C(32)  123.50(16)
C(36)-H(36A) 0.9300 0(32)-C31)-C(32)  113.54(16)
C(37)-HB37A) 0.9300 C(37)-C(32)-C(33)  119.79(18)
Bond angles ] C(37)-C(32)-C31)  118.35(17)
0Q2#1-Cu(1)-0Q21) 169.11(5)  C(33%-C(32)-C(31)  121.86(18)
0Q2)#1-Cu(1)-0(12) 89.25(6)  C(34}-C(33)-C(32)  119.7(2)
0Q1)-Cu(1)-0(12) ~ 90.18(6)  C(34)-C(33)-H(33A) 120.1
0(Q2)#1-Cu(1)-0(11) 88.82(5)  C(32)-C(33)-H(33A) 120.1
OQ1)-Cu(1}-0(11)  89.64(5)  C(35)-C(34)-C(33)  1203(2)
0(12)-Cu(1)-0(11)  168.82(5)  C(35)-C(34)-H(34A) 119.9
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Table 3.3 Bond lengths [A] and angles [°] for Compound 3. (s18)

Bond angles [°] Bond angles [°]

0(12)-Cu(D-0(31)  100.80(5)  C(34)-C(35)}-H(35A) 119.9
O(11)-Cu(1)-0(31)  90.33(5) C(36)-C(35)-H(35A) 119.9
0(12)-Cu(1)-Cu(1#1  85.54(4) C(37)-C(36)-H(36A) 119.9
0(31)-Cu(1)-Cu(1Y¥1 173.66(3)  C(36)-C(37)-H(37A) 120.1
CIDA1-0(11)-Cu(l) 123.70(11)  C(32)-C(37)-H(37A) 120.1

Symmetry transformations used to generate equivalent atoms: #1 -x+1,-y,-z

' 2 3
Table 3.4 Anisotropic displacement parameters (A x 10°) for Compound 3. The anisotropic

displacement factor exponent takes the form: -2n2[ h2 a*zU11 +..+2hka' b U]2 ] Ull

22 33 23 13 12 27

U U U U U

Cu(l) 32(1) 29(1) 34(1) 1)  -1(1) 1(1)
O(l1) 37(1) 37(1) 55(1) 41y  8(1)  6(1)
0(12) 35(1) 38(1) 59(1) 4) 6(1)  6(1)
0R1) 50(1) 41(1) 36(1) 0(1) -6(1) 0(1)
0(22) 55(1)  42(1) 39(1) O(1) -9(1) -6(1)
0B1) 49(1) 36(1) 57(1) 5(1)  91)  2(1)
0(32) 58(1) 43(1) 118(1) 17(1) 31(1) 7%(1)
C(11) 32(1) 40(1) 35(1) -2(1) -2(1) 4(1)
C(12) 33(1) 45(1) 41(1) -6(1) 1(1)  5(1)
C(13) 46(1) SN 812) 51y 12(1) 11(1)
C(14) S1(1)  66(1) "106(2) 0(1) 10(1) 23(1)
C(15) 41(1) 852) 91(2) -14(1) 14(1) 13(1)
C(16) S3(1) 90(2) 952) 102) 28(1) 1(1)
C(17) 49(1) 65(1) 74(1) 13(1) 16(1) 10(1)
Cl) 30(1) 42(1) 36(1) -3(1) o) 2(1)
C(22) 34(1) 49(1) 35(1) -3(1) -2(1) 0(1)
C(23) 66(1) 50(1) 45(1) -3(1) -9(1) -1(1)
C4) 85(2) 63(1) 54(1) -16(1) -16(1) -9(1)
C(25) 71(2) 83(2) 46(1) -10(1) -21(1) 2(1)
C(26) 81(2) 72(2) 49(1) 8(1) -22(1) 2(1)
CR7) 59(1) S54(1) 47(1) 3()  -12(1) -5(1)
C(31) 45(1) 36(1) 42(1) -21) 1(1)  -1(1)
C(32) 55(1) 36(1) 39(1) -I(1) 0(1) -3(1)
C(33) 63(1) 45(1) 74(1) 4(1) 12(1) -6(1)
C34) 87(2) 53(1) 85(2) l1(1) 16(1) -20(1)
C(35) 106(2) 38(1) 64(1) 9(1) -2(1) -10(1)
C(36) 86(2) 42(1) 58(1) 1(1) -7(1) 13(1)
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Table 3.5 Hydrogen coordinates ( x 104) and isotropic displacement parameters (A x 107)
for Compound 3.

X Y Z U(eq)
H(32) 7454 1860 -923 109
H(13A) 1534 2387 144 71
H(14A) -477 2879 446 &9
H(15A) -1705 1667 1228 87
H(16A) -922 -52 1707 95
H(17A) 1078 -599 1358 75
H(23A) 6572 2286 2300 64
H(24A) 7562 2590 3638 81
H(25A) 7934 1088 4578 81
H(Q26A) 7313 -722 4190 &1
H(27A) 6350 -1052 2837 64
H(33A) 8487 4220 -1725 73
H(34A) 8633 6088 -2196 90
H(35A) 7013 7327 -2003 84
H36A) 5229 6717 -1344 75
H(37A) 5042 4842 -899 61

Symmetry transformations used to generate equivalent atoms:

Table 7. Hydrogen bonds for Compound 3 [A and °].

D-H  dD-H) dH.A) <DHA dD.A) A
032-H32 0820 1817 16957 2627 ¢
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Table 4.1 Crystal data and structure refinement for Compound 4

Identification code compound 4

Empirical formula Cis Hig CuN; O3 .
Formula weight 483.84

Temperature 298 K

Wavelength 0.71073 A

Crystal system Orthorhombic

Space group Pral(l)

Unit cell dimensions a=72952(6)A a=90°
b=349433)A p=90°

c=737196) A y=90°

Volume 1880.8(3) A’

VA 4

Density (calculated) 1.709 I\/Ig/m3

Absorption coefficient 1.236 mm-‘

F(000) 988

Crystal size 0.328 x 0.13 x 0.097 mm’
6 range for data collection 1.17- 28.34°

Index ranges -9<=h<=9, -46<=k<=46, -9<=]<=9
Reflections collected 21887

Independent reflections 4681 [R(int) = 0.0275]
Completeness to 8 = 27.90° 100.0 %

Absorption correction Semi-empirical from equivalents

0.887 and 0.825

. 2
Full-matrix least-squares on F

Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on FZ

Final R indices [[>2 ¢ (I)]
R indices (all data)

Largest diff. peak and hole

4681/1/303

1.043

R1 =0.0289, wR2 = 0.0685
R1 =0.0376, wR2 = 0.0723
0339 and -0.272 . A~
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Table 4 2 Atomic coordinates (x 10 ) and equivalent isotropic displacement palameters

(A x 10 )for compound 4 U(eq) is defined as one third of the trace of the orthogonalized U’
tensor.

X Y Z U(eq)
Cu(l) 3952(1) 7488(1) -585(1) 30(1)
O(l) 2292(3) 7498(1) 1478(3) 41(1)
0(2) 5785(3) 7471(1) -2531(3) 40(1)
0(3) 5322(3) 6813(1) 5516(3) 55(1)
O(4)  6386(4) 8092(1) 5624(3) 56(1)
O(11) 4001(2) 8037(1) -680(3) 34(1)
0(12) 5310(2) 8I31(1) 1996(2) 40(1)
0(13) 3057(2) 8606(1) -2661(3) 51(1)
O(21) 3828(2) 6940(1) -675(3) 37(1)
0(22) 5402(2) 6852(1) 1872(2) 38(1)
0(26) 1906(3) 5850(1) -4189(3) 69(1)
0(25) 1782(3) 5290(1) -2996(3) 73(1)
0(23) 5543(3) 5545(1) 4380(3) 66(1)
0(24) 4125(3) 5091(1) 3016(3) 74(1)
N(22) 21593) 5628(1) -2950(3) 47(1)
NQ1) 4656(3) 5421(1) 3132(3) 45(1)
C(11) 45203) 8255(1) 634(3)  29(1)
C(12) 4128(3) 8670(1) 426(3)  29(1)
C(13) 4478(3) 8915(1) 1876(3) 35(1)
C(14) 4152(3) 9304(1) 1733(4) 42(1)
C(15) 3464(3) 9451(1) 126(4)  45(1)
C(16) 3087(3) 9215(1) -1321(3) 40(1)
C(17) 3423(3) 8823(1) -1178(3) 34(1)
C(21) 4477(3) 6732(1) 576(3)  28(1)
C(22) 4108(3) 6312(1) 4153)  28(1)
C(23) 4563(3) 6064(1) 1819(3) 30(1)
C(24) 41853) 5681(1) 1631(3) 33(1)
C(25) 3386(3) 5527(1) 99(3)  36(1)
C(26) 2987(3) 5778(1) -1289(3) 33(1)
CQ7) 3304(3) 6168(1) -1154(3) 31(1)

Table 4.3 Bond lengths [A] and angles [°] for compound 4
Bond lengths [A] Bond angles [°]
Cu(D-0(11) 1.9174(12) Cu(1)-0(2)-H2B) _ 106(2)
Cu(1)-0(11)  1.9174(12) Cu(1)-0Q2)-HQA)  118(2)
Cu(1)-021) 1.9189(12) H@B)}-0(2)-H2A)  111(3)
Cu()-0(1)  1.9453(19) H(B)-0(3)-HB3A)  114(4)
Cu(1)-0Q2)  1.9629(19) H(4B)-O(4)-H(4A)  118(4)
O(I-H(1A)  0.74(3)  C(I1-O(11)-Cu(l)  124.65(17)
O()-H(IB)  0.703)  C(17)-0(13)-H(13A) 109.5
O(-H(2B)  0.84(3)  C(21)-0Q1)-Cu(l)  122.03(17)
OQ)-H(2A)  0854)  OQ6)}N(22-025) 124.4(2)
OG}-HGB)  0.77(3)  0(Q6)N(22)-C26) 117.80(18)
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Table 4.3 Bond lengths [A] and angles [°] for compound 4 (79)

Bond lengths [A] Bond angles [°]
0G)-HGA) 087(5)  OQ5)N22)-C(26) 11730
O(4)-H(4B) 0.754)  O(23)-N(21)-0(24) 124.41(19)
O(4)-H(4A) 0.88(4)  O(23)-NQ1%-C(24) 118.43(17)
0(11)-C(11) 12903)  OQ4)}NQRD-C4) 1172(2)
0(12)-C(11) 12372)  0(12)-C(11-0(11) 122.63(17)
0(13)-C(17) 13573)  O(12)-C(11)-C(12) 121.06(17)
O(13)-H(13A) 08200  O(I1)-C(11)-C(12) 116.31(18)
0Q21)-C21) 12673)  C(13)-C(12)-C(17) 118.78(17)
0(22)-C(21) 12442)  C(13)-C(12)-C(11) 119.10(19)
0(26)-N(22) 12123) C(17)-C12)-C(11)  122.12(19)
0(25)-N(22) 1214Q2)  C(14)}-C(13)-C(12) 120.9(2)
0(23)-N(21) 12073)  C(14)-C(13)-H(13) 119.5
0(24)-N(21) 12182)  C(12)-C(13)-H(13) 119.5
N(22)-C(26) 14633)  C(13)-C(14)-C(15)  119.4(2)
N(21)-C(24) 1473(3)  C(13)-C(14)-H(14) 1203
C(11)-C(12) 1485(2)  C(15)-C(14)-H(14) 120.3
C(12)-C(13) 13953)  C(16)-C(15)-C(14) 121.0(2)
C(12)-C(17) 1396(3)  C(16)-C(15)-H(15) 119.5
C(13)-C(14) 1383(3)  C(14)-C(15)-H(1S) 119.5
C(13)-H(13) 09300  CI5)-C(16)-C(17) 119.6(2)
C(14)-C(15) 1.386(4)  C(15)-C(16)-H(16) 120.2
C(14)-H(14) 09300 C(17)-C(16)}-H(16) 1202
C(15)-C(16) 1.375(4)  O(13)-C(17)-C(16) 116.8(2)
C(15)-H(15) 09300 O(13)-C(17)-C(12) 122.86(18)
C(16)-C(17) 1396(3)  C(16)-C(17)-C(12) 120.3(2)
C(16)-H(16) 09300  0(22)-C21)-021) 124.65(17)
C21)-C(22) 1498(2)  0(22)-C1)-C(22) 119.35(17)
C(22)-C(23) 13903)  OQ1)-C1)-C(22) 115.98(18)
C(22)-C(27) 1391(3)  C(23)-C(22)-C27) 119.81(17)
C(23)-C(24) 1376(3)  C(23)-C(22)-C(21) 120.52(19)
C(23)-H(23) 09300  C(27)-C(22)-C1) 119.66(18)
C(24)-C(25) 13803)  C(24)-C(23)-C(22) 118.89(19)
C(25)-C(26) 13793)  C(24)-C(23)-H(23) 120.6
C(25)-H(25) 09300  C(2)-C(23)-H(23) 120.6
CQ7)-H(27) 09300  C@3)}-CQ4)-NQ21) 118.6(2)
Bond angles ] C(25)-C(24)-N(21) 11835(18)
O(11)-Cu(1)-0(21) 175.58(14) C(26)-C(25)-C(24) 116.79(18)
O(11)-Cu(1)-021) 175.58(14) C(26)-C(25)-H(25) 121.6
O(11)-Cu(1)-0(1)  91.32(8)  C(24)-C(25)-H(25) 121.6
0@1)-Cu(1)-0(1)  90.87(8)  C(25)-C(26)}-C(27) 122.5(2)
O(11)-Cu(1)-0(2) 89.54(8)  C(25)-C(26)-N(22) 118.79(18)
O(D)-Cu(1)-0Q2)  17547(9) C(26)-C27)-C(22) 118.95(19)
Cu(1)-0(1)-H(1A) 119Q2)  C(26)-CQ7)-H(27) 120.5
Cu(-0(1)-H(IB) 1133)  C(22)-CQ7)-HQ27) 120.5
H(1A)-O(1)-H(1B) 116(4)

Symmetry transformations used to generate equivalent atoms:
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Table 4.4 Anisotropic displacement parameters (A'x 10°) for compound 4 The anisotropic
202 421 e w12
displacement factor exponent takes the form: -2z [h'a U +.. +2hka b’ U ]

U]l U22 U33 U23 U13 UIZ
Cu(l) 47(1) 17(1) 26(1) o(1) -1(1) 1(1)
O(1) 62(1) 18(1) 44(1) o(1) 15(1) 1(1)
0Q) 60(1) 27(1) 34(1) -1(1) 71 1(1)
0(3) 86(2) S1(1) 29(1) -7(1) -4(1) 14(1)
O@) 772) 49(1) 41(1) A1)  -7(1) -5(1)
O(11) 52(1) 19(1) 33(1) -3(1) -2(1) -1(1)
0(12) S7(1) 30(1) 34(1) -2(1) -8(1) 8(1)
O(13) 77(1) 31(1) 44(1) -4(1) -22(1) 8(1)
O@Q1) 60(1) 19(1) 31(1) 4(1) -2(1) 3(1)
0(22) 54(1) 26(1) 33(1) -1(1) -4(1) -7(1)
0(26) 97(2)  68(1) 43(1) -13(1) -21(1) 5(1)
0(25) 94(2) 45(1) 79(1) -30(1) -10(1) -14(1)
0(23) 83(1) 66(1) 55(1) 27(1) -20(1) -5(1)
0(24) 1092) 29(1) 84(1) 22(1) O(1)  -1(1)
N(22) 50(1) 44(1) 47(1) -19(1) -1(1) 3(1)
NQ1) 45(1) 31(1) 54(1) 18(1) 8(1) (1)
C(1) 36(1) 21(1) 32(1) -21) 2(1)  -1(1)
C(12) 30(1) 21(1) 37(1) -1(1) -21) o)
C(13) 37(1) 29(1) 41(1) -5(1) -1(1) 2(1)
C(14) 45(1) 27(1) 54@2) -13(1) O(1)  0(1)
C(15) 44(1) 24(1) 68(2) 21) 4(1) 2(1)
C(16) 41(1) 26(1) 53(1) 71y -2(1) 2(1)
C(17) 37(1) 26(1) 37(1) 0(1) -2(1) -2(1)
CQl) 37(1) 21(1) 27(1) o) (1)  1(})
C22) 33(1) 22(1) 31(1) -I(1) 2(1)  1(1)
C23) 33(1) 26(1) 321) 3(1) 21) 1(1)
CQ4) 33(1) 26(1) 39(1) 7(1) 5(1)  4(1)
C25) 38(1) 21(1) 49(1) -4(1) 1) 1(1)
C@26) 33(1) 27(1) 39(1) -10(1) 2(1)  1(1)
CQ7) 36(1)  26(1) 31(1) o)  3(1) 51
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A'x 10 )
for compound 4

X Y Z U(eq)
H(1A) 1770(40) 7675(8) 1670(40) 43(8)
H(1B)  1820(40) 7327(9) 1600(40) 46(9)
H(2B)  5560(40) 7271(8) -3120(40) 51(8)
H(2A)  5870(40) 7662(10) -3230(50) 62(10)
H(3B)  5420(40) 6803(6) 4480(50) 42(7)
H(4B)  5860(50) 8101(9) 4750(60) 76(12)
H(4A)  7580(60) 8125(9) 5580(60) 104(14)
H(13A) 3297 8382 2443 76
H(13) 4937 8816 2954 42
H(14) 4392 - 9466 2706 51
H(15) 3253 9712 24 54
H(16) 2612 9316 22387 48
HQ23) 5115 6157 2868 36
H(25) 3129 5267 7 43
HQ27) 2983 6332 -2098 37
H(GA)  5950(60) 6642(12) 6100(70) 127(17)

Table 6. Torsion angles [°] for compound 4

Torsion angles

]

Torsion angles

]

0(21)-Cu(1)-0(11)-C(11)
O(1)-Cu(1)-0(11)-C(11)

0(2)-Cu(1)-0(11)-C(11)

O(11)-Cu(1)-0(21)-C(21)
O(1)-Cu(1)-021)-C(21)

0(2)-Cu(1)-021)-C(21)

Cu(1)-0(11)-C(11)-0(12)
Cu(1)-0(11)-C(11)-C(12)
0(12)-C(11)-C(12)-C(13)
O(11)-C(11)-C(12)-C(13)
0(12)-C(11)-C(12)-C(17)
O(11)-C(11)-C(12)-C(17)
C(17)-C(12)-C(13)-C(14)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(15)-C(16)-C(17)-0(13)
C(15)-C(16)-C(17)-C(12)
C(13)-C(12)-C(17)-0(13)
C(11)-C(12)-C(17)-0(13)
C(13)-C(12)-C(17)-C(16)
C(11)-C(12)-C(17)-C(16)
Cu(1)-0(21)-C(21)-0(22)
Cu(1)-0(21)-C(21)-C(22)

178.2(9)
58.57(17)
-116.98(17)
173.7(9)
-66.68(18)
108.82(18)
11.6(3)
-168.74(13)
-7.003)
173.36(19)
172.8(2)
-6.8(3)
-0.5(3)
179.3(2)
0.13)
0.5(4)
-0.8(4)
-178.8(2)
0.3(3)
179.4(2)
-0.4(3)
0.3(3)
-179.5(2)
-7.5(3)
173.87(13)

0(22)-C(21)-C(22)-C(23)
0(21)-C(21)-C(22)-C(23)
0(22)-C(21)-C(22)-C(27)
0Q1)-C(21)-C(22)-C(27)
C(27)-C(22)-C(23)-C(24)
C(21)-C(22)-C(23)-C(24)
C(22)-C(23)-C(24)-C(25)
C(22)-C(23)-C(24)-N(21)
0(23)-N(21)-C(24)-C(23)
0(24)-N(21)-C(24)-C(23)
0(23)-N(21)-C(24)-C(25)
0(24)-N(21)-C(24)-C(25)
C(23)-C(24)-C(25)-C(26)
N(21)-C(24)-C(25)-C(26)
C(24)-C(25)-C(26)-C(27)
C(24)-C(25)-C(26)-N(22)
0(26)-N(22)-C(26)-C(25)
0(25)-N(22)-C(26)-C(25)
0(26)-N(22)-C(26)-C(27)
0(25)-N(22)-C(26)-C(27)
C(25)-C(26)-C(27)-C(22)
N(22)-C(26)-C(27)-C(22)
C(23)-C(22)-C(27)-C(26)
C(21)-C(22)-C(27)-C(26)

9.1(3)
-172.20(19)
-170.89(19)
7.8(3)
-0.8(3)
179.25(18)
0.7(3)
-179.47(18)
-8.3(3)
172.1(2)
171.6(2)
-8.1(3)
0.8(3)
-179.07(18)
22(3)
179.30(19)
-176.3(2)
3.3(3)
5.2(3)
-175.3(2)
2.103)
-179.37(19)
-0.6(3)
179.39(19)

Symmetry transformations used to generate equivalent atoms:
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Table 7. Hydrogen bonds for ortho [A and °].

D-H d(D-H) d(H.A) <DHA d(D.A) A
OI-HIA 0739 1936 173.68 2672 022[x-1/2,-y+3/2,z]
OI-HIB 0698 1961 17558 2658 O12[x-1/2,-y+3/2, 2]
02-H2B  0.837 1901 17402 2734 O3[x,y,z1]
02-H2A  0.847 1.764 168.51 2600 O4[x,y,z1]
03-H3B 0766 1934 17041 2.693 022
O4-H4B 0754 2071 16044 2793 OI2
O4-H4A  0.880 2.011 178.65 2.891 O3 [x+1/2, -y+3/2,2]
OI3-HI3A  0.820 1.846 14533 2564 011
03-H3A  0.867 1.988 159.75 2.817 O13[x+1/2, -y+3/2, z+1 ]

Ankimicrobial of Copper Compounds with Salicylute and Benzoate



Table 5.1 Crystal data and structure refinement for Compound 5

MANUIN 2.5 M131)5zneu 4

Identification code compound 5

Empirical formula Cys H3p Cuy Ny O
Formula weight 967.68

Temperature 298 K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=152429NA a=90°

b=69556(4) A f=91.5920(10)°
c=173171(10) A y= 90°

Volume 1836.07(18)

z 2

Density (calculated) 1.750 Mg/m3

Absorption coefficient 1.266 mm’

F(000) 988

Crystal size 0.279 x 0.257 x 0.131 mm’

0 range for data collection 1.34 - 28.32°

Index ranges -20<=h<=20, -9<=k<=9, -23<=|<=23
Reflections collected 12882

Independent reflections 4582 [R(int) = 0.0233]
Completeness to 6 =28.32° 99.7 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.847 and 0.709

Refinement method Full-matrix least-squares on FZ
Data / restraints / parameters 4582 /07296

Goodness-of-fit on F2 0.928

Final R indices [[>2 o (I)] R1 =10.0295, wR2 =0.0702

R indices (all data) R1=0.0380, wR2 =0.0723
Largest diff. peak and hole 0.723 and -0.225 e. A~

&WM#CW CWS MSa@&t&a& Benszoate
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Table 5.2 Atomic coordinates (x10) and equivalent isotropic displacement parameters

(A2x103)f0r compound 5 U(eq) is defined as one third of the trace of the orthogonalized U
tensor.

X y z U(eq)
Cu(l) 9360(1) 8521(1) 8501(1) 30(1)
O(1) 9105(1) 6028(3) 8963(1) 43(1)
O@3) 9506(2) 8746(4) 5595(2) 76(1)
O(4) 7881(2) 4074(4) 8141(1) 65(1)
O(11) 10465(1) 8637(2) 9094(1) 33(1)
O(12) 11294(1) 7434(3) 8173(1) 43(1)
O(13) 11167(1) 9612(3) 10403(1) 46(1)
O@21) 8218(1) 8527(2) 7983(1) 36(1)
O(22) 8766(1) 7309(3) 6910(1) 43(1)
O(26) 4941(2) 8042(7) 8008(1) 123(2)
O(25) 4215(1) 7875(6) 6961(2) 103(1)
O(23) 7070(1) 9210(4) 4577(1)  63(1)
O(24) 5687(1) 8593(3) 4550(1)  64(1)
N(22) 4902(2) 7999(4)  7321(1) 55(1)
N(21) 6394(2) 8796(3) 4886(1) 43(1)
C(11) 11208(1) 8162(3) 8817(1) 30(1)
C(12) 12002(1) 8550(3) 9318(1) 27(1)
C(13) 12828(1) 8215(3) 9027(1) 33(1)
C(14) 13583(2) 8514(3) 9474(2) 39(1)
C(15) 13509(1) 9162(4) 10229(1) 39(1)
C(16) 12705(1) 9506(3) 10527(1) 37(1)
C(17) 11943(1) 9224(3) 10081(1) 31(1)
C(21) 8166(1)  7962(3) 7284(1) 30(1)
C(22) 7268(1) 8121(3) 6896(1) 29(1)
C(23) 7237(1) 8357(3) 6098(1) 31(1)
C(24) 6418(2) 8482(3) 5729(1) 31(1)
C(25) 5654(2) 8353(3) 6104(1) 37(1)
C(26) 5714(1) 8122(3) 6900(1) 36(1)
C(@27) 6512(1) 8027(3) 7303(1)  34(1)
O(2) 9719(1) 10618(3) 7867(1) 66(1)

Table 5.3 Bond lengths [A] and angles [°] for compound 5

Bond lengths [A] Bond angles [°]
Cu(1)-0(2)  1.9150(18) H(4B)-O(4)-H@A)  109(5)
Cu(1)-021)  1.9363(15) C(1-O(11)-Cu(l)  123.47(12)
Cu(1)-0(11)  1.9513(14) C(17)-O(13)-H(13A) 109.5
Cu(1)-0(1)  1.9536(18) C(21)-0QR1)-Cu(l)  118.16(15)
O(I-H(1A) 08200  OQ26)}N(22)-0025) 122.4(3)
O()-H(IB) 0.77(4)  OQ6)}-N(22)-C(26)  118.7(2)
O(B)-HBA) 068(4)  OQ5)-N22)-C26) 118.9(2)
OG)H(3B)  068(4)  O(Q3)-N(21)-0024)  124.7(2)
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Table 5.3 Bond lengths [A] and angles [°] for compound 5 (s1®)

Bond lengths [A] Bond angles ]
O(D)-C(l1) 1285(3)  O(12)-C(11)-0(11) 123.90(18)
O(12)-C(11) 12353)  0(12)-C(11)-C(12) 119.6(2)
0(13)-C(17) 13503)  O(11)-C(11)-C(12) 116.51(17)
O(13)}-H(13A)  0.8200  C(13)-C(12)-C(17) 118.62(17)
021)-C(21) 1272(2)  C(13)-C(12)-C(11) 119.16(18)
0(22)-C(21) 1223(3)  CO7)-C(12)-C(11) 122.21(19)
0(26)-N(22) 1189(3)  C(14)-C(13)-C(12) 1213(2)
0(25)-N(22) 1208(3)  C(14%-C(13)}-H(13) 1194
0(23)-N(21) 12103)  C(12)-C(13)-H(13) 119.4
0(24)-N(21) 12203)  C(13)-C(14)-C(15) 119.2(2)
N(22)-C(26) 1456(3)  C(13)-C(14)}-H(14) 1204
N(21)-C(24) 1475(3)  C(15)-C(14)}-H(14) 1204
C(11)-C(12) 1.494(3)  C(16)-C(15)-C(14) 120.65(19)
C(12)-C(13) 1389(3)  C(16)-C(15)-H(15) 1197
C(12)-C(17) 1.407(3)  C(14)-C(15)}-H15) 119.7
C(13)-C(14) 13853)  C(15)-C(16)-C(17) 120.6(2)
C(13)-H(13) 09300  C(15)-C(16)-H(16) 1197
C(14)-C(15) 13904)  C(17)-C(16)-H(16) 119.7
C(14)-H(14) 09300 O(13)-C(17)-C(16) 118.08(17)
C(15)-C(16) 1366(3)  O(13)%-C(17)-C(12) 122.26(16)
C(15)-H(15) 0.9300 C(16)-C(17)-C(12) 119.7(2)
C(16)-C(17) 13912)  0(22)-C(21)-0(21) 126.15(18)
C(16)-H(16) 09300 0(22)-C(21)-C(22) 11821(17)
C1)-C(22) 1.5123)  OQ1)-C21)-C(22) 115.64(19)
C(22)-C27) 1370(3)  CQR7)-C(22)-C(23) 120.77(18)
(22)-C(23) 13913)  CRN-C22)-C1) 122.11(18)
C(23)-C(24) 13903)  C(23)-C(22)-C(21) 117.12(19)
C(23)-H(23) 09300  C(4)-C(23)-C(22) 118.0Q2)
C(24)-C(25) 1353(3)  CQ4)-C(3)}-H(?23) 121.0
C(25)-C(26) 1389(3)  C(22)-C(23)}-H(23) 121.0
C(25)-H(25) 09300 C(25)-C(24)-C(23) 123.31(19)
C(26)-C(27) 13873)  C(25)-C24)-N(Q1) 119.19(18)
CQ27)-HQ27) 09300 C(23)-C4)}N@1) 117.5(2)
0(2)-HQ2A) 08200  C(24)-C(25)-C(26) 116.87(18)
0(2)-H(2B) 0.713)  C(4)-C(25)-H(25) 121.6
Bond angles ] C(26)-C(25)-H(25) 121.6
0Q)-Cu(1)-021)  90.01(7)  CQ7)-C(26)-C(25) 122.4(2)
0Q)-Cu(1)-0(11)  90.77(7)  C7)-CQ6)-N(22) 119.4(2)
0Q)-Cu(1)-0(1)  167.03(10) C(22)-C(27)-C(26) 118.56(19)
0Q1)-Cu(1-0(1)  9034(7)  CQ2)-CQT-HQ2T) 1207
O(11)-Cu(1)-0(1)  89.97(7)  C(26)-C27)-H(2T) 1207
Cu(1)-O(1)-H(1A)  109.5 Cu(1)-02)-HRA)  109.5
Cu(1)-0(1)-H(IB) 118(4)  Cu(1)-0(2)-H(2B) 128(3)
H(IA)-0(1)-H(IB) 1057 HQA)}0(2)-H2B) 122.6

Symmetry transformations used to generate equivalent atoms:
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Table 5.4 Anisotropic displacement parameters (Azx 10 ) for compound 5 The anisotropic
't +2hka' b U

: 2.2 w2 1
displacement factor exponent takes the form: -2x [h a U

T 22 33 73 13 12

U U Ul U U U

Cu(l) 22(1) 44(1) 23(1) 2(1) -5(1) -3(1)
o) 39(1) 48(1) 41(1) 8(1) -6(1) -6(1)
03) 84(2) 99(2) 47(1) 8(1) 13(1) -312)
O@4) 55(1) 792) 60(1) -18(1) 14(1) -21(1)
O(11) 22(1) SK1) 26(1) 0O) -5(1) -1(1)
0(12) 38(1) 58(1) 32(1) -14(1) -6(1) -1(1)
O(13) 23(1) 77(1) 37(1) -18(1) -3(1) 2(1)
021) 26(1) 55(1) 26(1) -4(1) -5(1) -2(1)
0(22) 28(1) 64(1) 36(1) -5(1) -3(1) 11(1)
0(26) 49(1) 275(5) 46(1) 16(2) 15(1) 9(2)
0(25) 25(1) 203(3) $82(2) 32 1) -7Q2)
0(23) 60(1) 91(2) 37(1) 14(1) 4(1) 1(1)
024) 57(1) 90(2) 42(1) -1(1) -26(1) 14(1)
N(@22) 29(1) 84(2) 54(1) 6(1)  8(1)  4(1)
N@R1) 47(1) 50(1) 31(1) 1(1) -8(1) (1)
C(11) 26(1) 34(1) 29(1) 2(1) -5(1) -2(1)
C(12) 23(1) 31(1) 26(1) 01) -4y 21)
C(13) 28(1) 38(1) 32(1) -3(1) o(1) 2(1)
C(14) 23(1) 46(1) 47(1) -1(1) -1(1) 2(1)
C(15) 25(1) 47(1) 44(1) -1(1) -91) -1(1)
C(16) 28(1) 49(1) 32(1) -5(1) -7(1) 0o1)
C(17) 24(1) 39(1) 29(1) -3(1) -2(1) 1(1)
C@21) 24(1) 391) 27(1) 1(1) -4(1) -1(1)
C(22) 24(1) 35(1) 29(1) -3(1) -5(1) 1(1)
C@23) 26(1) 37(1) 29(1) -1(1) -21) 1(1)
C@4) 31(1) 36(1) 27(1) 0(1) -6(1) 3(1)
C(25) 26(1) 43(1) 40(1) (1) -10(1) 2(1)
C(26) 24(1) 47(1) 37(1) -1(1) 1(1) 21
CQ7) 27(1) 49(1) 27(1) -21) -2(1)  3(1)
0Q) 41(1) 852) 70(1) 48(1) -30(1) -26(1)

Antimicrobial of Copper Compounds with Salicylute and Benzonte
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Table 5.5 Hydrogen coordinates ( x 10 ') and isotropic displacement parameters (A'x107)

for compound 5

X y z U(eq)
H(1A) 8777 5416 8672 64
H(13A) 10766 9281 10107 69
H(13) 12875 7781 8521 39
H(14) 14132 8285 9272 46
H(15) 14013 9362 10533 47
H(16) 12666 9934 11034 44
H(23) 7749 8429 5820 37
H(25) 5115 8417 5842 44
H(Q27) 6533 7903 7838 41
HQA) 10226 10915 7983 99
HGA) - 929020) 8230(50)  5870(20) 55(11)
H(3B)  9210(30) 8570(60)  5300(30) 100(20)
H2B)  9470(20) 11090(50) 7571(19) 57(10)
H(IB)  9490(30) 5350(70) 9060(30) 111(16)
H(4B)  7490(40) 3650(80)  8270(30) 140(20)
H(4A)  8060(20) 3450(40)  7750(20) 54(9)

Table 5.6 Torsion angles [°] for compound 5

Torsion angles

(]

Torsion angles

[°]

O(2)-Cu(1)-O(11)-C(11)

0(21)-Cu(1)-0(11)-C(11)
O(1)-Cu(1)-0(11)-C(11)

0(2)-Cu(1)-021)-C(21)

O(11)-Cu(1)-021)-C(21)
O(1)-Cu(1)-0(21)-C(21)

Cu(1)-O(11)-C(11)-0(12)
Cu(1)-0(11)-C(11)-C(12)
0(12)-C(11)-C(12)-C(13)
O(11)-C(11)-C(12)-C(13)
0(12)-C(11)-C(12)-C(17)
O(11)-C(11)-C(12)-C(17)
C(17)-C(12)-C(13)-C(14)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(15)-C(16)-C(17)-0(13)
C(15)-C(16)-C(17)-C(12)
C(13)-C(12)-C(17)-0(13)
C(13)-C(12)-C(17)-C(16)
C(11)-C(12)-C(17)-C(16)
Cu(1)-0(21)-C(21)-0(22)
Cu(1)-0(21)-C(21)-0(22)

-69.33(17)
-168.7(7)
97.73(16)
70.21(17)
169.6(7)
-96.83(16)
-6.3(3)
173.16(13)
4.7(3)
-174.77(18)
-174.51(19)
6.0(3)
0.6(3)
-178.6(2)
0.03)
-0.2(4)
-0.3(4)
-179.1(2)
0.93)
178.9(2)
1.1(3)
178.16(19)
4.1(3)
4.1(3)

0(22)-C21)-C(22)-C(27)
0@21)-C(21)-C(22)-C(27)
0(22)-C(21)-C(22)-C(23)
0(21)-C(21)-C(22)-C(23)
C(27)-C(22)-C(23)-C(24)
C(21)-C(22)-C(23)-C(24)
C(22)-C(23)-C(24)-C(25)
C(22)-C(23)-C(24)-N(21)
0(23)-N(21)-C(24)-C(25)
0(24)-N(21)-C(24)-C(25)
0(23)-N(21)-C(24)-C(23)
0(24)-N(21)-C(24)-C(23)
C(23)-C(24)-C(25)-C(26)
N(21)-C(24)-C(25)-C(26)
C(24)-C(25)-C(26)-C(27)
C(24)-C(25)-C(26)-N(22)
0(26)-N(22)-C(26)-C(27)
0(25)-N(22)-C(26)-C(27)
0(26)-N(22)-C(26)-C(25)
0(25)-N(22)-C(26)-C(25)
C(21)-C(22)-C(27)-C(26)
C(25)-C(26)-C(27)-C(22)
N(22)-C(26)-C(27)-C(22)
N(22)-C(26)-C(27)-C(22)

151.6(2)
-28.1(3)
-28.0(3)
152.3(2)
-0.4(3)
179.21(18)
-1.103)
178.04(18)
168.5(2)
-12.3(3)
-10.7(3)
168.5(2)
1.2(3)
-177.92(19)
0.103)
179.4(2)
8.5(4)
-172.1(3)
-170.8(3)
8.6(4)
-177.902)
-1.6(3)
179.2(2)
179.2(2)

Symmetry transformations used to generate equivalent atoms:
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Table 5.7 Hydrogen bonds for mono [A and °].

D-H  d(D-H) d(H.A) <DHA d(D.A) A
OI-HIA 0820 1.874 169.88 2.685 04
O13-HI3A 0820 1.856 14499 2571 ol1
02-H2A 0820  1.823 161.03 2.612 022 [ x+2, y+1/2, -2+3/2 ]
O3-H3A  0.685 2.097 162.61 2.758 022
O3-H3B  0.682 2334 13801 2878 Ol [x,-y+3/2,z-1/2]
O2-H2B  0.707  1.954 174.54 2659 O12[-x+2, y+1/2, -z+3/2 |
OL-HIB 0766 1975 17502 2739 O3 [-=x+2,y-1/2, -z+3/2 ]
O4-H4A 0855 2.028 16690 2868 O12 [ x+2,y-1/2, z+312 |

ManuIn 3 YeyedurlsusaanlnInsTulniines

manuInd.1 anlnaduelsusavesaisilszne 1-5 uaziifyade 1084010 R.M. Siiverstein

1 2 3 CuCl,. 4 5 Frequency, Bond Functional
2H,0 cm’ group
3640-3610  O—H stretch, alcohols,
3748(s)  >3447(s) 3367(s) >3360(s) >3425(s) (sh) | Reehydrowy]  phenols
3455(m)  3447(m) 3360(m)  3425(m) - 0%5 00 o1 stretch Car:C"i’(‘g tie
. 3120(s) . 3093(s) 31003000 .
3093(s)  3097(s) 3062(m) 3102(s) 2928(ms) ) C—H stretch aromatics
1704(s)  1734(s)  1679(s) 1602(s) 1618(s)  1624(s) | 76(;;)1 665 =0 stretch Car:coigzhc
L 1600-1585 C—C stretch .
1631(m) 1629(m) 1613(m) 1593(m)  1577(m) (m) (in-ring) aromatics
15501475 N-0 itro
1547(s)  1545(s)  1570(s) 1542 (s) 1542 (s) ) asymmetric co f ounds
stretch mp
1453(m)
MU asom) 1407 1467(m) 1457 (m) 00071400 C-Castretch @ s
(m) (m) (m) (in-ring)
1347 1391 1345 1360-1290 N-0 nitro
1348(m) (m) (m) (m) 1346 (m) (m) Ssymmetric compounds
stretch P
1286(s) 1278 (s) ‘5:)1 1251(6s) () 32(6' 210 0 stretch Car:ggzl‘c
923 (m)  923(m)  834(m) 919 (m) 916 (m) 95(();310 O-Hbeng oMl
697 (s)  665(s) 684(s) 697 (s) 674 (s)  900—675(s)  C-H "oop" aromatics
722(m) 723 (m) ;’%g g;l; 730 (m) 729 (m) 723;;20 C-H rock alkanes
504(m) ng 526(m)  535(m) O 98;‘5)20 Cu-Ostretch  Metal-O
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MANUIN 3.2 durlsusamlnasuain AK. Brisdon
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manuIn 4 Yeyadansillenn-3dila alninslvlniines
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MANKIN 5.1 MISHIAT MIC lumsiugauie £ coli vasasilsznsy 3
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MANYIN 5.2 MIma1 MIC lumstiudautio P.aeruginosa vosmsilszneu 3
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