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Table S-1.  Formation Rate Constant Data for Reaction of CuII with [14]aneNS3-b in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], mM
kobs, s-1
[CuIIL], mM
kobs, s-1
Series I:  pH = 2.50 (PIPPS Buffer), CL = 0.20 mM


1.86
0.0518(7)
14.10
0.318(2)


3.73
0.099(2)
28.0
0.59(2)


7.46
0.187(9)
37.3
0.84(3)


kf  =  slope  =  21.5(20) M-1 s-1, intercept = 0.013(5), r2 = 0.996

Series II:  pH = 2.99 (PIPPS Buffer), CL = 0.386 mM


1.86
0.059(6)
14.9
0.40(2)


3.73
0.118(4)
28.0
0.76(2)


7.46
0.205(7)
37.3
0.97(1)


kf  =  slope  =  26.6(4) M-1 s-1, intercept = 0.010(5), r2 = 0.999

Series III:  pH = 3.50 (PIPPS Buffer), CL = 0.20 mM


3.73
0.094(4)
18.6
0.42(4)


9.32
0.13(2)
27.6
1.02(2)


14.9
0.29(3)
37.2
1.60(2)



kf  =  slope  =  48(6) M-1 s-1, intercept = - 0.29(13), r2 = 0.942

{NOTE:  The data for Series III were non-linear and were not used for the subsequent resolution 

of kCuL and kCuHL.}

Series IV:  pH = 4.00 (PIPES Buffer), CL = 40.5 µM


0.314
0.0691(1)
1.57
0.12(2)


0.786
0.0814(5)
2.38
0.15(5)


1.26
0.11(8)
3.14
0.19(5)


kf  =  slope  =  43(1) M-1 s-1, intercept = 0.051(2), r2 = 0.995

Series V:  pH = 4.51 (PIPES Buffer), CL = 25 µM


0.786
0.13(2)
2.38
0.20(5)


1.26
0.107(4)
3.14
0.29(2)


1.57
0.13(3)



kf  =  slope  =  50(14) M-1 s-1, intercept = 0.09(2), r2 = 0.913

Table S-2.  Formation Rate Constant Data for the Reaction of CuII with [14]aneS4-b in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], µM
10-2 kobs, s-1
[CuIIL], µM
10-2 kobs, s-1

163
1.9(6)
411
2.1(6)


246
1.82(5)
493
2.3(12)


329
2.0(5)


kf = kCuL = slope = 1.3(4) x 105 M-1 s-1; kCu-L = intercept = 1.6(1) x 102 s-1, r2 = 0.80

Table S-3.  Kinetic Data for the Reduction of CuII([14]aneS4-b) with RuII(NH3)5isn under Second-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M, [CuIIL] = 5.90 µM

[RuII], µM
10-6 k12, M-1 s-1
[CuIIL], µM
10-5 k12, M-1 s-1

5.76
12(3)
34.7
4.6(5)


18.3
6.2(5)
47.1
5.4(10)


29.0
5.3(3)
73.9
3.6(9)

Table S-4.  Kinetic Data for the Reduction of CuII([14]aneS4-b) with RuII(NH3)4bpy under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M, [CuIIL] = 9.5 µM

[RuII], mM
kobs, s-1
10-5 k12, M-1 s-1
[RuII], mM
kobs, s-1
10-5 k12, M-1 s-1

0.157
69(3)
4.39
0.471
240(23)
5.10


0.236
111(8)
4.70
0.628
292(30)
4.65


0.314
139(9)
4.43


Table S-5.  Kinetic Data for the Oxidation of CuI([14]aneS4-b) with RuIII(NH3)2(bpy)2 under Second-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M, [CuIIL] = 5.90 µM

[RuIII], µM
10-7 k21, M-1 s-1
[RuIII], µM
10-7 k21, M-1 s-1

3.36
9.14
13.45
3.01


6.72
5.2
16.80
1.13


10.05
9.58

Table S-6.  Kinetic Data for the Oxidation of CuI([14]aneS4-b) with NiIII([14]aneN4) under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M, [CuIIL] = 11.9 µM

[NiIII], µM
kobs, s-1
10-5 k21, M-1 s-1
[NiIII], mM
kobs, s-1
10-5 k21, M-1 s-1

83.4
31(1)
3.72
131
55(5)
4.20


97.3
38(2)
3.91
143
58(9)
4.06


117
41(2)
3.50
161
73(8)
4.53

Table S-7.  Kinetic Data for the Reduction of CuII([14]aneNS3-a) with RuII(NH3)5isn under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], µM
kobs, s-1
10-3 k12, M-1 s-1
[CuIIL], µM
kobs, s-1
10-3 k12, M-1 s-1
Series I:  pH = 3.3, [RuII(NH3)5isn] = 6.95 µM


98.7
0.190(5)
1.93
195
0.39(2)
2.00


148
0.29(1)
1.96
247
0.53(4)
2.15


172
0.33(2)
1.92

Series II:  pH = 4.9, [RuII(NH3)5isn] = 5.46 µM


74.0
0.191(2)
2.58
197
0.44(2)
2.23


98.7
0.27(1)
2.74
246
0.63(5)
2.56


148
0.37(1)
2.50


Table S-8.  Kinetic Data for the Reduction of CuII([14]aneNS3-a) with RuII(NH3)5py under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], µM
kobs, s-1
10-4 k12, M-1 s-1
[CuIIL], µM
kobs, s-1
10-4 k12, M-1 s-1
Series I:  pH = 3.4, [RuII(NH3)5py] = 5.14 µM


60.0
0.42(4)
0.70
160
2.1(2)
1.31


80.0
0.96(8)
1.20
180
2.2(2)
1.22


120
1.54(8)
1.28
200
2.6(3)
1.30

Series II:  pH = 5.0, [RuII(NH3)5py] = 3.44 µM


34.6
0.36(2)
1.04
218
2.63
1.21


82.7
0.94(2)
1.13
254
3.1(1)
1.22


12.6
1.4(7)
1.11
291
3.6(2)
1.24

Table S-9.  Kinetic Data for the Oxidation of CuI([14]aneNS3-a) with RuIII([NH3)4bpy under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M 

[RuIII], µM
kobs, s-1
10-4 k21, M-1 s-1
[RuIII], mM
kobs, s-1
10-4 k21, M-1 s-1
Series I:  pH = 3.4, [CuIL] = 10.3 µM


117
6.6(3)
5.64
293
13(1)
4.44


178
9.3(8)
5.22
410
21(1)
5.12


234
12.5(4)
5.34

Series II:  pH = 5.0, [RuIII([NH3)4bpy] = 1.25-6.25 µM
[CuIL], µM


[CuII], µM


9.55
0.97(2)
10.2
85.9
8.2(3)
9.54


25.8
3.1(2)
12.0
107
9.8(5)
9.16


48.3
5.0(3)
10.4
129
13.6(9)
10.5



Table S-10.  Kinetic Data for the Oxidation of CuI([14]aneNS3-a) with RuIII(NH3)4phen under Second-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M 

[RuIII], µM
10-5 k21, M-1 s-1
[RuIII], µM
10-5 k21, M-1 s-1
Series I:  pH 3.4, [CuIL] = 1.03 µM


3.62
7.2(15)
12.7
3.5(6)


7.24
5.4(7)
18.1
3.5(6)


10.9
7.3(21)

Series II:  pH 4.6, [CuIL] = 1.01 µM


2.39
1.07(9)
9.56
1.6(1)


4.78
1.2(2)
12.0
2.11(8)


7.17
1.35(4)


Table S-11.  Kinetic Data for the Reduction of CuII([14]aneNS3-b) with RuII(NH3)5isn under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], µM
kobs, s-1
10-4 k12, M-1 s-1
[CuIIL], µM
kobs, s-1
10-4 k12, M-1 s-1
Series I:  pH = 3.0, [RuII(NH3)5isn] = 2.2 µM


14.8
0.26(4)
1.76
42.4
0.44(3)
1.04


21.2
0.30(3)
1.42
52.6
0.61(3)
1.16


32.4
0.393(4)
1.21

Series II:  pH = 4.9, [RuII(NH3)5isn] = 1.60 µM


22.3
0.43(5)
1.93
30.7
0.61(8)
1.99


27.3
0.45(8)
1.65
43.6
0.68(13)
1.56


30.6
0.53(9)
1.73

[RuII], µM


[RuII], µM

Series III:  pH = 3.0, [CuIIL] = 8.9 µM


31.2
0.42(5)
1.35
185
2.5(4)
1.35


71.4
1.03(3)
1.44
284
3.6(4)
1.27


110
1.4(2)
1.27

Series IV:  pH = 5.3, [CuIIL] = 7.41 µM


45.1
0.67(13)
1.49
140
1.8(5)
1.29


99.3
1.15(3)
1.16
220
2.9(3)
1.32

Table S-12.  Kinetic Data for the Reduction of CuII([14]aneNS3-b) with RuII(NH3)5py under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M

[CuIIL], µM
kobs, s-1
10-4 k12, M-1 s-1
[CuIIL], µM
kobs, s-1
10-3 k12, M-1 s-1
Series I:  pH = 3.0, [RuII(NH3)5py] = 2.27 µM


20.2
0.66(5)
3.27
40.9
1.17(7)
2.86


25.4
0.91(7)
3.58
48.4
1.5(2)
3.10

Series II:  pH = 5.0, [RuII(NH3)5py] = 1.87 µM


13.2
0.69(7)
5.23
34.8
1.7(3)
4.89


18.7
0.91(12)
4.87
51.0
2.3(3)
4.51


24.3
1.19(2)
4.99

Table S-13.  Kinetic Data for the Oxidation of CuI([14]aneNS3-b) with RuIII(NH3)4bpy under Pseudo-First-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M

[RuIII], µM
kobs, s-1
10-5 k12, M-1 s-1
[CuIL], µM
kobs, s-1
10-5 k12, M-1 s-1
Series I:  pH = 3.0, [CuIL] = 11 µM


37.7
9(5)
2.4
187
42(4)
2.25


93.5
15(6)
1.60
585
119(20)
2.03


140
31(5)
2.21

Series II:  pH = 5.1, [CuIL] = 10 µM


110
39(4)
3.55
334
154(30)
4.61


223
89(26)
3.99
446
235(60)
5.27

Table S-14.  Kinetic Data for the Oxidation of CuI([14]aneNS3-b) with RuIII(NH3)4phen under Second-Order Conditions in Aqueous Solution at 25 ˚C, µ = 0.10 M, pH 3.4, [RuIII(NH3)4phen] = 13.7 µM

[CuIL], µM
10-5 k21, M-1 s-1
[CuIL], µM
10-5 k21, M-1 s-1

4.00
7.2(15)
8.00
4.5(13)


6.00
5.4(7)
10.0
3.5(6)


7.00
7.3(21)

