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Figure S1. 'H NMR of L1 in CDCls at 25 °C.
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Figure S16. CV of [CuL1Cl;] where R = OH using a glassy carbon working electrode, platinum
auxiliary electrode, and Ag wire quasi reference electrode (CH3sCN, TBAP, vs. Fc) at scan rates
ranging from 20 mV/s to 500 mV/s.
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Figure S17. |,c data vs v'/2 of [CuL1Cl,] where R = OH from figure S16.
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Table S1. Electrochemical data for [CuL1lCl;] where R = OH using a glassy carbon working
electrode, platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs.
Fc).

v (mV/s) Epc (MV) lpc (MA)
20 -747 4.4892
40 -747 13.0861
60 -762 16.7361
80 -775 18.5946
100 -786 20.4532
300 -833 30.2770
500 -856 35.7549
0.00008 -
0.00006 -
......... 20 mV/S
_oooooa 4 N 40 mV/s
<
E - = =60mV/s
g 0.00002 - 80 mV/s
O
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Figure S18. CV of [CuL2Cl;] where R = OBn using a glassy carbon working electrode, platinum
auxiliary electrode, and Ag wire quasi reference electrode (CH3CN, TBAP, vs. Fc) at scan rates
ranging from 20 mV/s to 500 mV/s.
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Figure S19. Ipc and Iy, data vs v'/2 of [CuL2Cl,] where R = OBn from figure S18.

Table S2. Electrochemical data for [CuL2Cl;] where R = OBn using a glassy carbon working
electrode, platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs.

Fc).
v (mV/s) Epa (MV) Epc (MV) lpa (MA) loc (MA) Ei2 (MV) AE lpa/lpc
20 -576 14.5541 -473 10.8034 -525 103 0.7423
40 -579 19.1745 -472 14.8745 -526 107 0.7757
60 -587 22.8489 -466 17.1023 -527 121 0.7485
80 -590 25.2995 -461 19.1348 -526 129 0.7563
100 -594 27.9515 -457 19.4888 -526 137 0.6972
300 -615 39.3561 -444 21.3443 -530 171 0.5423
500 -632 42.8656 -430 16.4370 -531 202 0.3835
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Figure S20. CV of [CuL3Cl;] where R = H using a glassy carbon working electrode, platinum
auxiliary electrode, and Ag wire quasi reference electrode (CH3CN, TBAP, vs. Fc) at scan rates
ranging from 20 mV/s to 500 mV/s.
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Table S3. Electrochemical data for [CuL3Cl;] where R = H using a glassy carbon working electrode,
platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs. Fc).

v (mV/s) Epa (MV) Epc (MV) lpa (MA) loc (MA) Ei2 (MmV) AE lpa/lpc
20 -580 17.8683 -475 15.0820 -528 105 0.8441
40 -581 23.2853 -475 18.7472 -528 106 0.8051
60 -587 27.9515 -469 21.5030 -528 118 0.7693
80 -591 31.7418 -467 23.2242 -529 124 0.7317
100 -592 34.9340 -467 26.4225 -530 125 0.7564
300 -614 51.9814 -453 29.0654 -534 161 0.5592
500 -628 61.1063 -441 24.6403 -535 187 0.4032

0.00008

0.00006
20 mV/s
40 mV/s
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- = =60mV/s
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Figure $22. CV of [CuL4Cl,] where R = Cl using a glassy carbon working electrode, platinum
auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs. Fc) at scan rates

ranging from 20 mV/s to 500 mV/s.
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Figure S23. l,c and |, data vs v/2 of [CuL4Cly] where R = Cl from Figure S22.
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Table S4. Electrochemical data for [CuL4Cl;] where R = Cl using a glassy carbon working electrode,
platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs. Fc).

v(mV/s)  Epa(mV)  Epc (mV) lpa (MA) loc (MA) Ei/2 (mV) AE lpa/lpc
20 -579 14.5541 -451 10.8034 -515 128 0.7423
40 -581 19.1745 -442 14.8745 -512 139 0.7757
60 -587 22.8489 -441 17.1023 -514 146 0.7485
80 -591 25.2995 -435 19.1348 -513 156 0.7563
100 -593 27.9515 -434 19.4888 -514 159 0.6972
300 -600 39.3561 -429 21.3443 -515 171 0.5423
500 -625 42.8656 -403 16.4370 -514 222 0.3835
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Figure S24. CV of free ligand L5 where R = NO; using a glassy carbon working electrode, platinum
auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs. Fc) at scan rates
ranging from 20 mV/s to 500 mV/s.
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Figure S25. |pcand I, data vs vY/2 of free ligand L5 where R = NO from Figure S24.
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Table S5. Electrochemical data for free ligand L5 where R = NO; using a glassy carbon working
electrode, platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs.

Fc).
v (mV/s) Epa (MV) Epc (MV) lpa (MA) loc (MA) E1/2 (MV) AE Ipa/lpc
20 -1330 13.4249 -1244 15.6161 -1287 86 1.1632
40 -1332 18.735 -1248 21.8845 -1290 84 1.1681
60 -1333 22.7176 -1243 24.3809 -1288 90 1.0732
80 -1335 25.8976 -1239 27.5517 -1287 96 1.0639
100 -1337 28.3635 -1233 29.9168 -1285 104 1.0548
300 -1354 42,9572 -1224 42.7649 -1289 130 0.9955
500 -1363 50.3548 -1214 48.0415 -1289 149 0.9541
0.0001
0.00008
000006 4 S - e 20 mV/s
= - 40 mV/s
S 0.00004 - = =60mV/s
= 80 mV/s
(@)
0.00002 100 mV/s
300 mV/s
0 500 mV/s
-0.00002 . . . . . . .
0.2 0.4 0.8 -1 1.2 -1.4 -1.6 -1.8

Potential (V) vs. Fc

Figure $26. CV of [CuL5Cl;] (NO2) where R = NO; using a glassy carbon working electrode,
platinum auxiliary electrode, and Ag wire quasi reference electrode (CHsCN, TBAP, vs. Fc) at
scan rates ranging from 20 mV/s to 500 mV/s.
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Figure S27. Crystal structure of [CuL5(OH;)CI][BFa] with labeling scheme. The hydrogen bonding
between the bound water ligand and BF4 counterion is shown on the right.

Table S6. Crystal data and structure parameters for [CuL5(OH2)Cl][BF4] Deposition Number

1958460.
Identification code [CuL50H,CI][BF4]
Empirical formula C15H28BCICuFsN403
Formula weight 498.21
Temperature/K 100.78
Crystal system monoclinic
Space group P21/n
a/A 11.572(12)
b/A 8.044(7)
c/A 22.68(4)
o/° 90
B/ 101.16(6)
v/° 90
Volume/A3 2071(4)
VA 4
Pealcg/cm? 1.598
pu/mm- 1.243
F(000) 1028.0
Crystal size/mm3 2.859 x 0.988 x 0.583
Radiation MoKa (A =0.71073)

o

20 range for data collection/
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

5.95 to 55.98
-14<h<15,-10<k<10,-29<1<29
68134

4918 [Rint = 0.0364, Rsigma = 0.0191]
4918/0/267

1.090

R1=0.0353, wR; =0.0765
R1=0.0430, wR;, =0.0796
0.66/-0.76
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Table S7. Bond lengths for [CuL5(OH3)CI][BFa].

Atom Atom Length/A Atom Atom Length/A
Cul ci 2.222(2) N2 cs5 1.340(3)
cul 03 2.248(3) N3 c6 1.490(3)
cul N1 2.128(3) N3 c7 1.498(3)
cul N2 1.945(2) N3 9 1.492(3)
cul N3 2.126(3) N4 c3 1.483(3)
F3 B1 1.393(3) C15 c1 1.515(3)
F4 Bl 1.382(3) C1 Cc2 1.385(3)
F1 B1 1.410(3) Cé6 C5 1.499(3)
F2 B1 1.377(3) c4 Cc3 1.379(3)
02 N4 1.230(3) C4 C5 1.386(3)
01 N4 1.220(3) C3 C2 1.386(3)
N1 C15 1.493(3) Cc7 Cc8 1.524(3)
N1 C12 1.501(3) (6°] C10 1.512(3)
N1 c14 1.505(3) c11 c12 1.516(3)
N2 c1 1.335(3) c14 13 1.524(3)
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Table S8. Bond angles for [CuL5(OH2)CI][BF4].

Atom Atom Atom Angle/® Atom Atom Atom Angle/°
a1 cul 03 95.59(5) 01 N4 02 124.84(18)
N1 cul a1 98.25(10) 01 N4 c3 117.09(18)
N1 cul 03 93.54(7) N1 Cc15 c1 109.14(17)
N2 cul cl1 170.68(5) N2 c1 15 112.87(17)
N2 cul 03 93.71(6) N2 c1 2 120.54(19)
N2 cul N1 81.78(11) 2 c1 Cc15 126.55(19)
N2 Cul N3 81.15(12) N3 (3] C5 110.85(16)
N3 Cul cl1 96.22(11) Cc3 C4 C5 116.10(19)
N3 Cul 03 102.28(6) Cc4 c3 N4 117.46(18)
N3 Cul N1 157.37(7) C4 Cc3 Cc2 123.59(19)
C15 N1 Cul 103.46(14) C2 C3 N4 118.94(19)
C15 N1 C12 107.02(15) N2 C5 Cé 114.56(18)
C15 N1 Cl14 110.21(16) N2 C5 C4 120.9(2)
C12 N1 Cul 111.95(12) C4 (65) Cé 124.49(18)
C12 N1 Ci14 112.57(16) N3 c7 Cc8 115.52(18)
C14 N1 cul 111.15(13) c1 2 3 116.4(2)
C1 N2 Cul 117.63(15) N3 Cc9 C10 113.40(18)
C1 N2 Cc5 122.36(18) N1 C12 Cl11 115.06(17)
(65) N2 Cul 119.48(16) N1 Cl4 C13 115.69(17)
C6 N3 Cul 108.86(14) F3 B1 F1 107.70(18)
6 N3 c7 110.05(16) F4 B1 F3 109.6(2)
(03] N3 (6°] 109.99(15) F4 B1 F1 108.64(19)
c7 N3 Cul 108.54(14) F2 B1 F3 109.75(19)
) N3 Cul 108.42(12) F2 B1 Fa4 110.22(19)
) N3 c7 110.92(17) F2 B1 F1 110.8(2)
02 N4 c3 118.07(19)

Cl4a P~

C20A
. C19A
c21A, S
182
O,

c22a =C17A

Figure S28. Crystal structure of ethyl arm orientation a of [CuL2Cl;] with corresponding labeling

scheme.
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Figure S29. Crystal structure of ethyl arm orientation a of [CuL2Cl;] with corresponding labeling

scheme.

Table S9. Crystal data and structure parameters for [CuL2Cl;] Deposition Number 1958458.

Identification code [CuL2Cly]
Empirical formula C22H33Cl,CuNsO
Formula weight 489.95
Temperature/K 237.13
Crystal system monoclinic
Space group P21/n

a/A 7.8714(6)
b/A 29.123(2)
c/A 20.2519(16)
of° 90

B/° 97.706(4)
v/° 90
Volume/A3 4600.5(6)

z 8

Pealcg/cm? 1.415
pu/mm-?t 1.200
F(000) 2056.0

Crystal size/mm3
Radiation

20 range for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

0.24x0.12x0.11

MoKa (A =0.71073)

5.926 to 52.744
-9<h<9,-355k<36,-25<1<25
45376

9345 [Rint = 0.0493, Rsigma = 0.0417]
9345/0/531

1.039

R1=0.0330, wR, = 0.0737
R1=0.0469, wR, = 0.0808
0.49/-0.50
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Table $10. Bond lengths for [CuL2Cl;].

Atom Atom Length/A Atom Atom
CulA Cl1A 2.2447(6) C5B C4B
CulA CI2A 2.4394(6) C5B ceB
CulA N2A 1.9473(19) C5A CAA
CulA N1A 2.156(2) C5A C6A
CulA N3A 2.184(2) caB 38
CulB Cl2B 2.4350(6) C2A C3A
Cu1B Cl1B 2.2548(6) C4A C3A
CulB N2B 1.9532(19) CiB C15B
CulB N3B 2.176(2) CiB C2B
CulB N1B 2.1751(19) C3B C2B
O1A C3A 1.357(3) coB ci0B
O1A C16A 1.457(3) C178B C22B
01B C3B 1.353(3) C17B Cl6B
01B C1l6B 1.455(3) C17B C18B
N2A C1A 1.339(3) C12A Cl1A
N2A C5A 1.341(3) C17A C16A
N2B C5B 1.346(3) C17A C18A
N2B CiB 1.338(3) C17A C22A
N3B coB 1.497(3) C18A C19A
N3B (6(3]3) 1.498(3) C14B C13B
N3B Cc7B 1.496(3) C22B C21B
N1A C12A 1.520(3) C7A C8A
N1A C15A 1.490(3) C20A C19A
N1A C14A 1.486(3) C20A C21A
N1B C15B 1.484(3) C9A C10A
N1B C14B 1.494(3) Cl14A C13A
N1B c128 1.493(3) C128 C11B
N3A C6A 1.483(3) C21B C20B
N3A C7A 1.484(3) 78 csB
N3A CoA 1.503(3) c20B C19B
C1A C2A 1.380(3) C18B C198B
Cl1A C15A 1.503(3) C21A C22A

S34



Table S11. Bond angles for [CuL2Cl].

Atom Atom Atom Angle/® Atom Atom Atom Angle/°
Cl1A CulA CI2A 108.89(2) N2A ClA C2A 121.5(2)
N2A CulA Cl1A 160.65(6) N2A ClA C15A 113.5(2)
N2A CulA CI2A 90.46(6) C2A Cl1A C15A 125.0(2)
N2A CulA N1A 79.52(8) N2B CsB CaB 121.5(2)
N2A CulA N3A 78.67(8) N2B CsB CceB 113.9(2)
N1A CulA Cl1A 94.59(5) CcaB CsB CceB 124.5(2)
N1A CulA CI2A 107.07(6) N2A C5A CAA 121.5(2)
N1A CulA N3A 140.95(8) N2A C5A C6A 112.8(2)
N3A CulA Cl1A 95.41(5) C4A C5A C6A 125.7(2)
N3A CulA CI2A 105.10(6) C5B C4B C3B 118.8(2)
CliB CulB Cl2B 108.26(2) C1A C2A C3A 117.9(2)
N2B CulB Cl2B 98.26(6) C5A C4A C3A 118.2(2)
N2B CulB CliB 153.18(6) N2B CiB C15B 114.1(2)
N2B CulB N3B 80.57(8) N2B CciB C2B 122.0(2)
N2B CulB N1B 80.40(8) C2B CciB C15B 123.8(2)
N3B CulB Ci2B 98.38(5) O1A C3A C2A 124.5(2)
N3B CulB cliB 99.00(5) 0O1A C3A C4A 115.5(2)
N1B CulB ci2B 98.21(5) C2A C3A C4A 120.0(2)
N1B CulB cliB 91.70(5) 01B C3B c4B 116.2(2)
N1B CulB N3B 156.30(7) 01B C3B c2B 124.4(2)
C3A 0O1A Cl6A 116.26(17) c2B C3B caB 119.4(2)
C3B 01B CleB 117.54(18) N3B coB C10B 117.0(2)
Cl1A N2A CulA 119.53(15) C5B ceB N3B 111.41(19)
C1A N2A C5A 120.8(2) N1B C15B C1B 111.05(18)
C5A N2A CulA 119.57(15) C22B C17B C16B 119.6(2)
CsB N2B CulB 120.02(15) c18B C17B C22B 118.8(2)
ciB N2B CulB 119.77(16) c18B C17B cleB 121.6(2)
CiB N2B C5B 119.9(2) Cl1A C12A N1A 116.8(2)
coB N3B CulB 105.59(14) N3A C6A C5A 108.57(19)
coB N3B CeB 109.40(18) CiB C2B C3B 118.3(2)
(6(5]3) N3B CulB 106.37(13) C18A C17A C16A 121.0(2)
C7B N3B CulB 116.09(15) C22A C17A C16A 120.4(2)
C7B N3B coB 112.66(18) C22A C17A C18A 118.5(2)
Cc7B N3B CceB 106.48(18) N1A C15A Cl1A 109.07(18)
C12A N1A CulA 101.98(14) O1A Cl6A C17A 107.96(18)
C15A N1A CulA 104.96(14) C19A C18A C17A 120.6(2)
C15A N1A C12A 110.00(19) N1B C14B C13B 116.0(2)
Cl14A N1A CulA 117.85(15) c21B C22B C17B 120.9(2)
Cl14A N1A C12A 108.97(18) N3A C7A C8A 114.8(2)
Cl4A N1A C15A 112.47(18) C21A C20A C19A 119.7(2)
C15B N1B CulB 106.13(13) N3A CoA C10A 117.2(2)
C15B N1B C14B 110.82(18) N1A Cl4A C13A 114.6(2)
C15B N1B C12B 110.92(18) N1B C12B C11B 114.4(2)
C14B N1B CulB 107.69(14) C22B C21B C20B 119.8(2)
C12B N1B CulB 111.56(14) N3B c78 8B 115.4(2)
C12B N1B C14B 109.63(18) 01B Ccl6B C17B 106.68(19)
C6A N3A CulA 103.18(14) C20A C19A C18A 120.3(2)
C6A N3A C7A 111.19(19) c198B Cc20B C21B 119.8(2)
C6A N3A CoA 110.81(19) C17B C18B C19B 120.2(2)
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C7A N3A CulA 118.20(15) C20A C21A C22A 119.9(2)
C7A N3A CoA 109.14(19) C17A C22A C21A 120.9(2)
COA N3A CulA 103.97(14) C20B C198B C18B 120.5(2)

Figure S30. Crystal structure of [CuL5Cl];[CuCls] with corresponding labeling scheme. The full
unit cell is displayed on the right.
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Table S12. Crystal data and structure parameters for [CuL5Cl];[CuCls] Deposition Number

1958461.

Identification code [CuL5Cl];[CuCls]
Empirical formula C15H26Cl3Cu1.5N40-
Formula weight 496.06
Temperature/K 191.49

Crystal system monoclinic
Space group C2/c

a/A 27.845(3)

b/A 9.7687(9)

c/A 14.6761(11)

a/° 90

B/ 98.652(4)

v/° 90

Volume/A3 3946.7(6)

Z 8

Peacg/cm? 1.670

pu/mm-t 2.055

F(000) 2036.0

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

0.155 x 0.099 x 0.052
MoKa (A =0.71073)
5.92 to 52.738

-34<h<34,-12<k<12,-18<1<13

20089

3996 [Rint = 0.0583, Rsigma = 0.0488]

3996/0/235
1.050

R1=0.0432, wR; =0.1101
R1=0.0570, wR, =0.1231

1.35/-0.84
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Table $13. Bond lengths for [CuL5Cl]2[CuCla].

Atom Atom Length/A Atom Atom Length/A
Cul a1 2.1909(10) N3 6 1.490(5)
cul N1 2.067(3) N3 C9 1.518(5)
cul N2 1.920(3) 02 N4 1.224(5)
cul N3 2.092(3) N4 c3 1.483(5)
cu2 cl3t 2.2456(10) c1 C15 1.496(5)
cu2 ci3 2.2456(10) c1 2 1.384(5)
Cu2 Cl2 2.2514(11) Cl4 C13 1.505(6)
Cu2 Cl21 2.2513(11) C2 Cc3 1.372(6)
N1 C15 1.499(4) Cc5 Cc4 1.386(5)
N1 Cl14 1.500(5) Cc5 (3) 1.509(6)
N1 C12 1.503(5) C3 C4 1.385(6)
N2 C1 1.343(5) C12 Cl11 1.514(6)
N2 C5 1.344(5) Cc7 Cc8 1.513(6)
01 N4 1.224(5) (6°] C10 1.507(6)
N3 c7 1.495(5)
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Table S14. Bond angles for [CuL5Cl]2[CuCla].

Atom Atom Atom Angle/® Atom Atom Atom Angle/*
N1 cul ci 97.89(9) c6 N3 c7 110.3(3)
N1 cul N3 166.27(12) c6 N3 o) 112.9(3)
N2 cul ci 178.96(10) o) N3 cul 106.2(2)
N2 cul N1 83.10(12) o1 N4 c3 117.3(4)
N2 cul N3 83.19(13) 02 N4 01 124.8(4)
N3 cul a1 95.82(9) 02 N4 c3 117.9(4)
CI3t Cu2 Ci3 98.05(6) N2 C1 C15 115.2(3)
cl3t cu2 c2t 99.97(4) N2 c1 2 120.3(4)
Ci3 Cu2 Cl2 99.97(4) C2 C1 C15 124.4(3)
Ci3 Cu2 Cl2t 133.25(4) C1 C15 N1 111.7(3)
cl3t cu2 cl2 133.25(4) N1 C14 c13 114.1(3)
Cl2? Cu2 Cl2 98.24(6) Cc3 Cc2 C1 116.7(4)
C15 N1 Cul 109.0(2) N2 (65) C4 120.7(4)
C15 N1 Cl14 110.4(3) N2 c5 Cé 115.4(3)
Cc15 N1 c12 108.8(3) ca cs 6 123.9(4)
C14 N1 Cul 107.0(2) 2 c3 N4 118.4(4)
C14 N1 c12 108.1(3) 2 c3 ca 124.0(4)
c12 N1 Cul 113.6(2) ca c3 N4 117.6(4)
c1 N2 cul 118.6(3) N1 c12 c11 113.1(3)
c1 N2 cs 122.4(3) c3 ca cs 115.9(4)
cs N2 cul 119.0(3) N3 c7 c8 113.9(3)
c7 N3 cul 112.2(3) N3 6 cs 112.5(3)
c7 N3 co 106.1(3) 10 o) N3 112.3(3)
6 N3 Cul 109.1(2)

Figure S31. Crystal structure of [CuL4CI][BF4] with corresponding labeling scheme. Hydrogen

atoms have been removed for clarity. This figure shows the full pincer ligand for clarity.
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Table S15. Crystal data and structure parameters for [CuL4Cl][BF4] Deposition Number

1958465.

Identification code [CuL4ClI][BF,]
Empirical formula Ci1sH26BCl,CuFsN3
Formula weight 450.44
Temperature/K 107.42
Crystal system orthorhombic
Space group P2424,2

a/A 8.3793(4)

b/A 10.1329(5)
c/A 11.8915(5)
a/° 90

B/ 90

v/° 90
Volume/A3 1009.67(8)

z 2.1

Peacg/cm? 1.556

pu/mm-t 1.388

F(000) 485.0

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

3.328 x 1.687 x 0.887
MoKa (A =0.71073)
6.852 t0 69.132

-13<h<12,-16<k<16,-18<1<18

91714

4279 [Rint = 0.0480, Rsigma = 0.0222]

4279/188/226
1.042

R1=0.0457, wR, =0.1168
R1=0.0553, wR, =0.1248

0.79/-0.60
0.052(6)
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Table S16. Bond lengths for [CuL4Cl][BF4].

Atom Atom Length/A Atom Atom Length/A
Cul cl1 2.1953(13) N3 c9 1.492(13)
Cul N2 1.908(3) N3 c7 1.496(12)
cul N3 2.037(10) c9 C10 1.470(17)
cul N1 2.155(9) c7 c8 1.479(15)
cl2 c3 1.732(7) 15 N1 1.504(10)
N2 s 1.326(15) N1 C14 1.507(12)
N2 C1 1.339(15) N1 C12 1.511(11)
C5 C4 1.367(9) C14 C13 1.507(16)
cs 6 1.517(12) c12 c11 1.496(13)
ca4 c3 1.368(14) B1 F1 1.334(11)
C3 C2 1.364(14) B1 F4 1.383(9)
C2 C1 1.393(11) B1 F2 1.373(12)
c1 Cc15 1.499(11) B1 F3 1.391(14)
6 N3 1.492(10)

Table S17. Bond angles for [CuL4Cl][BFa].
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
N2 Cul cl1 178.5(13) C6 N3 (6°] 111.6(8)
N2 Cul N3 83.3(7) C6 N3 c7 110.4(8)
N2 Cul N1 82.3(7) (°] N3 Cul 103.2(8)
N3 Cul cl1 97.4(4) (o°] N3 Cc7 109.5(8)
N3 Cul N1 159.6(3) Cc7 N3 Cul 111.9(6)
N1 Cul cl1 96.7(3) C10 (6°] N3 112.9(10)
s N2 Cul 119.7(11) cs c7 N3 113.3(7)
cs N2 c1 119.9(7) c1 15 N1 111.1(7)
c1 N2 Cul 119.5(11) 15 N1 Cul 107.7(5)
N2 s ca 121.2(8) 15 N1 C14 110.0(8)
N2 5 6 114.2(8) 15 N1 c12 109.1(7)
ca 5 6 124.6(9) C14 N1 Cul 108.7(7)
cs ca c3 118.4(8) C14 N1 c12 106.0(7)
ca c3 cl2 119.0(10) c12 N1 cul 115.2(6)
2 c3 cl2 120.4(10) N1 C14 C13 113.1(8)
2 c3 ca 120.6(5) c11 c12 N1 112.7(7)
c3 Q2 c1 117.5(8) F1 B1 Fa4 112.1(9)
N2 c1 c2 120.6(8) F1 B1 F2 109.6(7)
N2 C1 C15 116.8(9) F1 Bl F3 109.0(13)
2 c1 Cc15 122.3(9) F4 B1 F3 108.2(7)
N3 (6(3) C5 111.5(8) F2 B1 F4 110.1(11)
6 N3 cul 110.0(6) F2 B1 F3 107.6(7)
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Figure $32. Crystal structure of ligand b of [CuL4Cl,] with corresponding labeling scheme.
Hydrogen atoms have been removed for clarity. The other pincer in the asymmetric unit cell
can be found in Figure S33.

Figure S33. Crystal structure of ligand b of [CuL4Cl,] with corresponding labeling scheme.
Hydrogen atoms have been removed for clarity. The other pincer in the asymmetric unit cell
can be found in Figure S32.
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Table S18. Crystal data and structure parameters for [CuL4Cl;] Deposition Number 1958462.

Identification code [Cul4Cly]
Empirical formula C1sH26Cl3CuN3
Formula weight 418.28
Temperature/K 249.19
Crystal system triclinic
Space group P-1

a/A

b/A

c/A

o/°

B/

v/°

Volume/A3

z

Peacg/cm?

p/mm-t

F(000)

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

10.9290(14)
12.3008(15)
13.8638(17)
90.396(5)
90.024(5)
95.321(5)
1855.7(4)
4

1.497

1.608

868.0

0.078 x 0.073 x 0.069
MoKa (A =0.71073)
5.594 to 52.742

-13<h<13,-15<k<15,-17<1<17

19027

7472 [Rint = 0.0556, Rsigma = 0.0764]

7472/0/406
1.101

R1=0.0517, wR; = 0.0915
R1=0.0741, wR, =0.1053

0.66/-0.78
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Table $19. Bond lengths for [CuL4Cl;].

Atom Atom Length/A Atom Atom
Cu01 Cl2B 2.4761(16) N1B C12B
Cu01 CliB 2.2561(16) N1A C15A
Cu01 N2B 1.949(5) N1A C14A
Cu0O1 N3B 2.159(5) N1A C12A
Cu01 N1B 2.155(5) C1A C15A
Cu02 Cl2A 2.4699(16) C1A C2A
Cu02 ClaA 2.2406(16) C4B C5B
Cu02 N2A 1.953(5) C4B C3B
Cu02 N3A 2.151(5) C5A C4A
Cu02 N1A 2.143(5) C5A C6A
ClI3B C3B 1.728(6) CiB C2B
CI3A C3A 1.730(6) CiB C15B
N2A C1A 1.323(7) C2B C3B
N2A C5A 1.344(7) 58 C6B
N2B Cc1B 1.328(7) C2A C3A
N2B 5B 1.364(7) C3A C4A
N3B 6B 1.487(7) C14A C13A
N3B Cc7B 1.481(7) C12A C11A
N3B c9B 1.501(7) Cc7B C8B
N3A C6A 1.485(7) C14B C13B
N3A C7A 1.494(7) C9B ci0B
N3A C9A 1.497(7) C7A C8A
N1B C15B 1.484(7) C9A C10A
N1B C14B 1.498(7) C11B Ci12B
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Table S20. Bond angles for [CuL4Cl;].

Atom Atom Atom Angle/® Atom Atom Atom Angle/°
CliB Cu01 Cl2B 104.38(6) C12B N1B Cu01 109.4(3)
N2B Cu0O1 Cl2B 91.94(14) C12B N1B c14B 109.5(4)
N2B Cu01 CliB 163.60(14) C15A N1A Cu02 106.8(3)
N2B Cu01 N3B 79.99(19) C15A N1A Cl4A 110.4(5)
N2B Cu01 N1B 80.58(19) C15A N1A C12A 110.8(5)
N3B Cu01 Cl2B 96.91(13) Cl14A N1A Cu02 107.6(3)
N3B Cu01 CliB 99.33(13) C12A N1A Cu02 110.8(3)
N1B Cu01 Cl2B 102.67(13) C12A N1A C14A 110.5(4)
N1B Cu01 CliB 94.00(13) N2A C1A C15A 114.8(5)
N1B Cu01 N3B 152.74(18) N2A C1A C2A 120.6(5)
Cl1A Cu02 CI2A 103.93(6) C2A C1A C15A 124.3(5)
N2A Cu02 CI2A 92.25(15) C5B C4B C3B 117.5(6)
N2A Cu02 Cl1A 163.82(15) N2A C5A C4A 120.6(5)
N2A Cu02 N3A 79.93(18) N2A C5A C6A 112.0(5)
N2A Cu02 N1A 81.51(18) CAA C5A C6A 127.2(5)
N3A Cu02 CI2A 98.36(14) N2B C1B c28 121.4(6)
N3A Cu02 Cl1A 97.54(14) N2B C1B C158 114.2(5)
N1A Cu02 CI2A 101.67(14) C2B C1B C158 124.2(5)
N1A Cu02 Cl1A 94.88(13) CiB C2B C3B 117.1(5)
N1A Cu02 N3A 153.11(18) N2B C5B c4B 120.9(5)
C1A N2A Cu02 119.1(4) N2B C5B ceB 113.6(5)
Cl1A N2A C5A 121.9(5) C4B C5B CcéeB 125.5(5)
C5A N2A Cu02 119.0(4) C4B C3B CI3B 119.4(5)
CiB N2B Cu01 120.8(4) C4B C3B C2B 121.4(5)
CiB N2B C5B 121.6(5) C2B C3B CI3B 119.3(4)
C5B N2B Cu01 117.6(4) N1A C15A C1A 111.4(5)
Ccé6B N3B Cu01 103.4(3) N1B C15B CiB 112.5(5)
(6(3]3) N3B CoB 106.6(4) C1A C2A C3A 118.3(6)
C7B N3B Cu01 110.8(3) C2A C3A CI3A 119.6(5)
C7B N3B Ce6B 110.2(4) C2A C3A C4A 120.2(6)
Cc7B N3B CcoB 112.3(4) C4A C3A CI3A 120.1(5)
coB N3B Cu01 113.0(3) N3B (6(5]3) C5B 108.8(5)
C6A N3A Cu02 103.4(3) C5A C4A C3A 118.4(5)
C6A N3A C7A 111.1(5) N3A C6A C5A 109.8(5)
C6A N3A CoA 106.5(4) N1A C14A C13A 115.4(5)
C7A N3A Cu02 109.9(4) N1A C12A C11A 113.7(5)
C7A N3A Co9A 112.6(5) N3B C7B C8B 116.5(5)
CO9A N3A Cu02 113.0(3) N1B C14B C13B 116.3(5)
C15B N1B Cu01 107.6(3) N3B CoB C10B 115.7(5)
C15B N1B C14B 110.2(4) N3A C7A C8A 115.5(5)
C15B N1B Cl2B 110.9(4) N3A CO9A C10A 115.5(5)
C14B N1B Cu01 109.3(3) N1B C12B C1iB 113.2(5)
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Figure S34. Crystal structure of [CuL1Cl;] with corresponding labeling scheme. Hydrogen atoms
have been added on the right for visualization of the -OH moiety.

Table S21. Crystal data and structure parameters for [CuL1Cl;] Deposition Number 1958464.

Identification code [CuL1Cly)
Empirical formula CisH»7Cl,CuNsO
Formula weight 399.83
Temperature/K 170.49
Crystal system monoclinic
Space group P21/n

a/A 11.0125(5)
b/A 13.0501(5)
c/A 13.5828(6)
a/° 90

B/ 110.626(2)
v/° 90
Volume/A3 1826.91(14)
z 4

Peacg/cm? 1.454
u/mm-1 1.492
F(000) 836.0

Crystal size/mm?3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

0.318 x 0.27 x 0.128
MoKa (A = 0.71073)

6.41t0 52.74
-13<h<13,-16<k<16,-16<1<16
22883

3722 [Rint = 0.0341, Rjgma = 0.0247]
3722/0/204

1.052

Ry = 0.0445, wR, = 0.1146

R, = 0.0498, wR, = 0.1193
1.54/-0.87
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Table S22 Bond lengths for [CuL1Cl;].

Atom Atom Length/A Atom Atom Length/A
Cul cl1 2.2040(8) N1 C14 1.487(4)
Cul cl2 2.6029(8) N1 c12 1.498(4)
Cul N2 1.926(2) s ca 1.383(4)
cul N3 2.118(2) s c6 1.510(4)
cul N1 2.174(3) ca c3 1.406(4)
01 c3 1.335(4) c3 2 1.400(4)
N2 cs 1.339(4) c1 c15 1.500(4)
N2 c1 1.345(4) c1 c2 1.370(4)
N3 c7 1.503(4) c7 c8 1.516(5)
N3 C6 1.494(4) Cl4 C13 1.528(4)
N3 c9 1.495(4) c9 C10 1.504(5)
N1 C15 1.485(4) C12 Cl1 1.510(5)
Table $23 Bond angles for [CuL1Cl;].

Atom Atom Atom Angle/® Atom Atom Atom Angle/®
cl1 cul 2 98.07(3) 15 N1 c12 108.3(2)
N2 cul cl1 170.98(8) C14 N1 cul 110.39(18)
N2 cul cl2 90.93(7) C14 N1 c12 112.6(2)
N2 cul N3 81.65(10) c12 N1 cul 111.3(2)
N2 Cul N1 80.74(10) N2 5 ca 121.7(3)
N3 Cul cl1 96.37(7) N2 (65) (69) 114.5(3)
N3 Cul Cl2 106.20(7) C4 (65) Cé 123.5(3)
N3 Cul N1 153.43(10) (65) C4 C3 117.9(3)
N1 Cul Cl1 97.91(7) 01 Cc3 C4 123.5(3)
N1 Cul Cl2 93.84(7) 01 c3 Cc2 117.1(3)
(65) N2 Cul 119.9(2) Cc2 c3 C4 119.4(3)
cs N2 c1 120.7(3) N2 c1 15 113.7(3)
c1 N2 Cul 119.1(2) N2 c1 2 121.2(3)
c7 N3 Cul 109.36(19) 2 c1 c15 124.8(3)
6 N3 Cul 107.81(17) N1 15 c1 111.4(2)
6 N3 c7 110.0(2) c1 2 c3 119.0(3)
6 N3 co 110.9(2) N3 c7 c8 115.5(3)
9 N3 Cul 109.33(19) N3 6 cs 111.8(2)
c9 N3 c7 109.5(2) N1 C14 c13 116.1(3)
c15 N1 Cul 103.41(18) N3 c9 10 114.1(3)
c15 N1 C14 110.5(2) N1 c12 c11 115.1(3)
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Figure $35. Ligand fragment contributions to the LUMO of L1-L5, computed using Chemissian.®
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Figure $36. Ligand fragment contributions to the HOMO of L1-L5 computed using Chemissian.®
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Figure S37. Cu(ll) complex fragment contributions to the HOMO of L1Cu-L5Cu computed using
Chemissian.®

100

80
70 -
60 -
50 -
40
30 -
20 -

Orbital Contributions (%)

10 A

N-Py Cu N-Et a R Ligand

BOH EOBn mH mCl mNO2

Figure $38. Cu(ll) complex fragment contributions to the SOMO of L1Cu-L5Cu computed using
Chemissian.®
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Table S24. Partial charge density on the N-pyridine atom.

Species L1Cu L2Cu L3Cu L4Cu L5Cu
NBO partial charge  -0.584 -0.591 -0.573 -0.564 -0.543

-0.54 H

NO:

-0.545 4

-0.55 A

-0.555 A R?=0.9962

-0.56 A
-0.565 4
-0.57 A
-0.575 4

-0.58 -
OH

NBO partial charge of N-pyridine atom

-0.585 4

_0-59 T T T T T T T T T 1
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Hammett g, Value

Figure $39. Hammett plot of the partial charge density on the N-pyridine atom with R%value.

S50



References

1. P. G. M. Wuts and T. W. Greene, Greene's Protective Groups in Organic Synthesis, John

Wiley & Sons, Inc., Hoboken, NJ, 4th edn., 2007.

E. Alonso, D. J. Ramdn and M. Yus, Tetrahedron, 1997, 53, 14355-14368.

3. K. M. Lincoln, P. Gonzalez, T. E. Richardson, D. A. Julovich, R. Saunders, J. W.
Simpkins and K. N. Green, Chemical Communications, 2013, 49, 2712-2714.

4. A. N. Vedernikov, P. Wu, J. C. Huffman and K. G. Caulton, Inorganica Chim. Acta,

2002, 330, 103-110.

M. Achmatowicz, L. S. Hegedus and S. David, J. Org. Chem., 2003, 68, 7661-7666.

6. S. Leonid, Chemissian 4.60, 2005-2018, Available at www.chemissian.com.

N

o

S51


file:///C:/Users/kaylagreen/AppData/Local/Box/Box%20Edit/Documents/bz9rdPhIjEqK3WM0pF0eOg==/www.chemissian.com

