


Singlecrystal Xray crystallography.A summary of crystal data and refinement details for all compounds is givenin
Table S1 and Table S2. For complex8s6-8, and 12, crystals were removed from the crystallization vial and
immediately coated with Nowrying Immersion Offor Microscopy (Type B, Formula Code: 1248) on a glass slide. A
suitable crystal was mounted in oil on a MiTeGen loop and cooled to 100 K in a stream ofusittgNBruker Kryoflex

low temperature device. Xay diffraction data for all complexes were collected on a Bruker Smart APEX I
diffractometer with a CCD detector using combinations @ind. scans with Mokh) radiation €= 0.71073 A). Unit

cell determination and data colléon were done under APEX2 software packagdile data integration employed

the Bruker SAINT software packagdulti-scan absorption corrections were done by using SADARBStructures

were solved by direct methods and refined by foiatrix leastsquares on Fusing the SHELXTL suifhe non
hydrogen atoms were refined anisotropically and hydrogen atoms were placed geometrically and refined using the
riding model.lmages were generated by using ORBERCCD(861502, 1865893, 1865901, 1866337, &B#&4,
1866360 1556652 and1918545contains the supplementary crystallographic data for this paper. These data can be

obtained free of charge from The Cambridge Crystallographic Data Centve/wiaccdc.cam.ac.uk/data request/cif



http://www.ccdc.cam.ac.uk/data_request/cif

FigureSL. ORTEP diagrams of [Cu(SIPr)CI]. Some hydrogen atoms are omitted for clarity. Ellipsoids are shown at the
55% probability level

Figure S20RTEP diagraaf [Cu(SIP{mesBIANPF (12) displaying two cation complexes in the unit cAtions and
some hydrogen atoms are omitted for clarityhe hydrogerbonding interactions with the anions are not shown.
Ellipsoids are shown at the 55% probability level.



Figure 8. ORTEP diagram of [Cu(IPr)(mesBJRARI}6). Some hydrogen atoms are omitted for claatyd those |
Ay@2t 3SR AYy [ 1 X | yR [/ |LHIiPsoifisyré shown & tha 559 probboNify levelA & LI | & S|

S, mean: N2 N3 N1

13N5C14 C15 N4

Figure S4An exemplary representation of the angle formed between the NHC ring and the plane containing three N
atoms of 3,6Me>Hdpa ligand in compleX
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Figure 8. (a) Cyclic voltammograms of [Cu(IPrjifi4)]Pk, 4(2.0 mM) at varying scan rates in-derated CbCb
containing 0.1 MBwPFe. (b) The plot of anodic peak current as a functiothefsquare root of scan rate.
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Figure 3. Cyclic voltammograms of [Cu(IRZPF, 4 (2.0 mM) Hdpa (2.0 mM), and the backgrouimdde-aerated

CHCE containing 0.1 M'BwPFs.
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Figure 8. Cycliovoltammogram of [Cu(IPm{esBIANIPk, 6(2.0 mM)superimposed on the CV of ferrocene (2.0
mM) in de-aerated CECk containing 0.1 M'BwPFRsto indicate the possible onelectron oxidation and reduction
waves.
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Figure 8. (a) Absorption spectra of complekin CHCE solution at room temperature. (b) Photoluminescent (PL)
spectra of6 in the solid state



Table S1Summary of Xay Crystallographic Data Collection Parameters for [Cu(IPr)(N4MXDdRtplexes

[Cu(IPNLD)]PR (1) [Cu(IPN2]PFRsw n @ pCN/R) | [Cu(IPNL3]PFs (3) [Cu(IPN6]PFs (6)
formula GoHagCuRNsP CyoHs0.50CU N5 50P GeoHagCuRNsP G7Hs4CuRN4P
Mr (g mok) 796.34 816.87 796.34 1013.63
T (K) 100 100 100 100
< 6)0 0.71073 0.71073 0.71073 0.71073
crystal system monoclinic monoclinic monoclinic monoclinic
space group P12l/cl P121/n1 P121/n1 P 2/n
a (A) 9.6743(14) 11.260(1) 18.788(3) 16.29(2)

b (A) 40.711(6) 8.112(3) 10.7257(15) 14.23(2)
c (A) 20.576(3) 12.5861(11) 19.777(3) 22.83(3)
h 6RS30 90 90 90 90

i 6RS3V 99.180(2) 92.111(1) 105.029(2) 102.63(2)
1 6RS 3V 90 90 90 90

V (B 8000(2) 3981.3(6) 3849.1(9) 5162(13)
Z 8 4 4 4
“OFf 3 63 0OY 1322 1.363 1.374 1.304

> O0YY 0.648 0.653 0.673 0.517

F (000) 3328.0 1708.0 1664.0 2128.0
2" max(deg) 28.700 28.282 28.282 29.187
h,k,| max 13,55,27 15,37,16 25,14,26 22,19,31
no. of reflns collected | 131738 78856 58630 79683
no. of unique reflns 20652 9866 9548 13917

R (int) 0.0377 0.0442 0.0522 0.0297
FTAYI £ w AYyH0.0436 0.0403 0.0409 0.0392
R(F} 0.0515 0.0522 0.0533 0.0498
R (wR)P 0.0974 0.0987 0.1130 0.1066
GOFonF 1.084 1.064 1.029 1.025

Table S2Summary of Xay Crystallographic Data Collection Parameters for [Cu(SIPr)Cl and [Cu(SIPr){XCtx)iRex

[Cu(SIPr)CI [Cu(SIPrYD)]PFs (7) [Cu(SIPr)(Q]PFs(8) [Cu(SIPrH]PFs (12)
formula G7H3zeCICuN GoHs1CuksNsP GoHs1CuRNsP Gss.50Hes.50CkCuU NP
Mr (g molt) 489.58 798.35 798.35 1142.53
T (K) 100 100 100 100
< 0)0 0.71073 0.71073 0.71073 0.71073
crystal system orthorhombic monoclinic monoclinic triclinic
space group Pccn P 121/c1 P121/n1 P-1
a (A) 10.8441(10) 9.7826(10) 14.048(4) 12.683(11)
b (A) 12.6667(12) 40.521(4) 14.466(5) 18.454(16)
c (A) 18.9978(18) 20.629(2) 19.223(6) 25.59(2)

h 6RS3V 90 90 90 87.913(15)
i 60RS3V 90 99.209(2) 92.497(5) 80.698(14)
+ oRS3V 90 90 90 71.923(14)
V (B 2609.5(4) 8071.9(14) 3903(2) 5618(9)

Z 4 4 4 4

“OF £ ®) 63 OY| 1.246 1.314 1.359 1.351

> o0NY 0.955 0.642 0.664 0.621

F (000) 1040.0 3344.0 1672.0 2386.0

2" max(deg) 30.026 27.103 28.699 26.732
h,k,I max 15,17,26 12,51,26 18,19,25 16,23,32
no. of reflns collected 51307 118528 73056 97454

no. of unique reflns 3812 17833 10048 23779

R (int) 0.0404 0.0577 0.0597 0.0859
FTAYlFf w AYyR|0.0285 0.0449 0.0414 0.0625
R(F} 0.0387 0.0592 0.0610 0.1067

R (wR)b 0.0790 0.0980 0.1303 0.1936
GOFon¥ 1.037 1.067 1.066 1.042




Table S3Correlation of the selected loagange interactions and quantum yields in [Cu(NHC)(N NPfplexes

Complex CHX " (A) NH/CH GAYal tflyS Fy3af¢PLQY Ref
[Cu(IPHLD]PFRs (1) Cul 278 2.25 (NH) Cul 35.52 0.48 This work
Cu2 245 2.48, 2.54 (CH) Cu2 59.76
2.70 2.25 (NH)
2.31(CH)
[Cu(IPNL2IPR (2) 2.58 2.43 (NH) 47.13 0.49 This work
2.95 2.43 (CH)
[Cu(IPHL3]PR(3) 2.68 (CH) 76.06 0.64 This work
[Cu(IPYL4]PR (4) 2.43 212 gmg 19.95 0.22 35 (main) text
2.48 :
2.54 (CH)
[Cu(IPNLH]PFs(5) Cul 274 22.40 0.86 35 (main text)
Cu2 242
2.74
[Cu(SIPrD)]PR (7) Cul 274 2.26 (NH) Cul 38.77 0.55 This work
Cu2 242 2.50 (CH) Cu2 59.59
2.74 2.28 (CH)
[Cu(SIPrY2]PFs (8) 2.46 2.24 (NH) 45.04 0.33 This work
2.94 2.61 (CH)
[Cu(SIPr4]PFs (10) %gg 49.37 0.88 34 (main text)

[a] only thehydrogenrbondinginteractions of the pyridyl rings ohe Hdpdigands have been considered.



DFT/TBDFT Computational Studies

TheGaussian 0@alculation§were performed with thenon-local hybrid functionaUB3LYP,the standalone Truhlar
functional MO62 and longrange corrected functional wB9D¥ Thedouble zeta qualityos Almos EC&#hd valence
basis setLANL2DZ%and Pople andAhlrichstype basis set-81+G(d,p) were uset:°The geometries of complexes
were fully optimized at three levels using basis sets LANL2DZ &8id-@(d,p).All optimized geometries are
characterized as stationary points on the potential energy surface (PESyiiational frequency calculations. TD
DFT calculations/ere performed on the equilibrium ground state geometries with the same DFT |lewel$
31+G(d,p) basis seMolecular orbital compositions were determinég Mulliken contribution type(Tables S56).

The singlet and triplet statedensitywereanalyzed via natural transition orbital (NTO), an approach that determines
the MO distribution of GS and ES donsideringall the MOs involved in the electronic transition and weighing them
by the CI coeftiients (Tables®S10).2° Visualization of HOMO and LUM#d the graphical representation of NTO

analysidave been performed with ChemCradind Chemissian programs, respectively.



Table &. Calculated structural parameters and deviations of [Cu(IPr){NaNd [Cu(SIPr)(N)N cations for various functionals and basis sets

Cu;Gunc (A) CugNaew (A) GHECUENN (°) NanGCUE NN (%) /1 X~ [@¢) | Functional/basis set
2042 13% | 13359 -0.4% 2539 3.7%
0, 0,
1929 12% | Soif 130 | 18359 0 | 9135 120 | 2230 3DO MOB/LANL2DZ
2082 33% | 13468 04% 2546 4.0%
196 28% | 5003 >un | 13406  Oa | 9026 01% | 5240 Tom UB3LYP/LANL2DZ
2051 1.8% | 13384 02% 2426 0.9%
0, 0,
cugpneor@ | 1% 8% 5063 00% | 13392 10w | 9H09  O09% | o4 oowm WBI7XD/LANL2DZ
2062 2.3% | 13433 0.2% 2575 52%
0, - 0, -
1925 10% | 507 13% | 13491  -0.29% | 998 0% | oea  2aw% MO6/6-31+G(d,p)
2094 39% | 13547  1.0% 259  5.8%
0, - 0,
1945 20w | 5008 SO0 | 19007 SO | sss7 16w | Joo 220 | UBSLYPI®L+G(d,p)
2059 2.2% | 13438  0.2% 2427 -0.9%
1921 08% | 500 100 | 1346 oa0 | 8994  04w% | St U0 | wB97XD/631+G(d,p)
P B BEBBRBEAL——————Z——"————iiim——
2047  0.7% | 13358 -05% 244 -55%
193 16% | o048  03% |13442 -13% | 938 30% | o954 6% MOG6/LANL2DZ
2078 2.3% | 13398 02% 2581 0.0%
0, 0,
1959 31% | S0as a0 | 1aaan o4 | 9159 3.2% UB3LYP/LANL2DZ
2.049  0.8% | 13291  -1.0% 2438 5.6%
0, 0,
cuPnar@ | Y7 19% | So0e2 10w | 13457 20 | M9 27% | 5800 47% WBO7XD/LANL2DZ
2057 12% | 13405 -0.1% 2542 15%
0, 0, -
1926 14% | o077 18% |13557 -05% | S04 LI% 15775 sow MO6/6-31+G(d,p)
2093 3.0% | 13506  0.6% 2576 0.2%
0, - 0,
1942 2206 | 5993 36 113505 0% | eg71  0a% UB3LYP/®1+G(d,p)
2056 12% | 13348 -05% 2458 -48%
1918 09% | 507 Taw | 13517  omee | 8999  14% | 5gaa o | WBO7XD/E31+4G(d.p)

2.052 1.6% 13256 -1.1%
2.064 1.7% 136.81 1.8%
0 0
1.945 3.1% gggg é'iéﬁ 12‘512‘71 8'302 89.29 0.3% 2.94 -21.2% UB3LYP/LANL2DZ
0 “1.59
[CulPOL3]* (3) 1.943 3.0% 38?2 %'202 12532 ]:_Ljo//(;) 89.16 0.1% 2.497 -33.1% wB97XD/LANL2DZ
2.083 3.1% 13273  -1.0%
0
1.934 2.5% 2.088 2.9% 139.18 3.5%

2.08 3.0% 135.42 1.0%

1.939 2.8% 88.97 -0.1% 2.445 -34.5% MO6/LANL2DZ

86.54  -28% | 2523  -32.4% MO06/6-31+G(d,p)

1920 22% | sin  goee | st zoe | 8682 -25% | 2987  200% | UB3LYP/®1+G(d,p)
1923 L9% | Sora 206 | 15285 T2 | grea  -16% | 2521 -325% | wB97XD/E31+G(d p)
TR A AT A A T
1963 21% | 2084 ;o0 [1o000 92W 1 o1s6  1sw | S50 0% UB3LYP/LANL2DZ
[CulPral-@ | 1930 08% | o000 9% 13396 DB | o119 13w | 2o DT WB97XD/LANL2DZ
i | o [EE 08 T om o 25 | woweacon
S | i b [ o8 [ ww om i om, | vewmenoun
P ———————————
1958 19% | Soeo Tan (13080 530 | soor 04w | 2638  8.4% UB3LYP/LANL2DZ
Lo4  10% | S0 DL | 13365 L% | ea1s 17w | S0 %% WB97XD/LANL2DZ
[Cu(IPNES]*(5) 2064  0.3% | 1342  4.8% 2551 4.8%

1.926  0.3% 90.42  0.9% MO06/6-31+G(d,p)

2.069 0.5% 134.26 3.9% 2.628 5.9%

1.942 1.1% 2.101 2.1% 135.73 6.0% 88.31 -1.5% 2.722 11.9% UB3LYP/®1+G(d,p)

2.06 0.1% 133.91 4.6% o 2.522 3.7%
2.068 0.4% 134.52 4.1% 89.98 0.4% 2.68 8.0%
[a] Distance between the hydrogen and the phenyl ring center.

1.918 -0.2% wB97XD/631+G(d,p)
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Table S4dontinued).

CLGue (A) CiNww (A) GHECENNN () | NaangCugNaew (°) /1 X~ @@ ) § Functional/basis set
2.039 -11% | 13279 -0.8% 2.469 2.5%
2221 -04% | 147.34  -0.2% 2.641 -4.6%
193 0.4% 7976 17% | 2772 1.2% MO6/LANL2DZ
2.773 -5.6%
2.85 -4.5%
2154  45% | 139.78  4.4% 2.689 6.2%
2167  -2.9% | 1405  -4.9% 2.694 2.7%
1.958  1.9% 7972 17% | 3.016  10.1% | UB3LYP/LANL2DZ
2.806 -4.5%
2.807 -5.9%
2.097  1.7% | 13766  2.8% 2.488 17%
2121 -49% | 1417  -41% 2.526 -8.7%
1.934  0.6% 80.65 2.9% | 2767 1.0% | wB97XD/LANL2DZ
- 0,
[CutPOLOI®) 2805 40%
2015 23% | 12552 -6.2% 2.659 5.0%
2312 36% | 13073 -11.5% 2.671 -3.5%
1.93  0.4% 7805 -04% | 2791 1.9% M06/6-31+G(d,p)
2.735 -6.9%
2.78 -6.8%
1998  3.1% | 12842 -41% 2.734 8.0%
2548  14.2% | 15654  6.0% 2.773 0.2%
194  0.9% 75.03  -4.3% UB3LYP/®1+G(d,p)
2.658 -9.5%
2.755 -7.6%
2.084  11% | 1369  2.3% 2.49 17%
2138  -42% | 1432  -3.0% 2.499 -9.7%
1.916  -0.3% 799  19% | 2723 -0.6% | wB97XD/631+G(d,p)
2.779 -5.4%
2.794 -6.3%
2022 0.0% | 12839 -4.4% 2.456 1.5%
0, 0,
1927 05% | 50ic 0300 | 14066 400 | 909  0.9% MO6/LANL2DZ
2074  26% | 13372 -0.4% 2.635 8.9%
[CusiPol(m | 1972 29% ] 5001 10% | 1349  -03% | 97 14% 2.773 1.3% UBSLYPILANL2DZ
2.056  1.7% | 133.66 -0.5% 2.418 0.1%
0, 0,
1949 L7% | Soee  osw | 13421 0sn | 9068 06% | S 579 | WB97XD/LANL2DZ
2.068  23% | 13473  0.3% 2.422 0.1%
0, - 0, -
194 12% | 5079 13% | 13478  -04% | 8966 0% | 595 -0.6% MO6/6-31+G(d p)
2079  29% | 13335 -0.7% 2.588 6.9%
1948 16% | 5703 5eon | 13604 100 | 8964  -0.5% UB3LYP/@1+G(d,p)
2058  18% | 13394 -02% 2.466 1.9%
0, | 0,
1926 05% | 5077 10 | 1514 o1 | 8925 09% | 5720 079 | WB97XD/631+G(d,p)
2053  04% | 13397 -0.1% 2.454 -0.3%
0, 0,
1943 13% | S0tk oeor | 13a09 410 | 9112 18% | ST0C ook MO6/LANL2DZ
2.079  1.7% | 13415  0.0% 2.583 5.0%
0, 0,
1968  26% | 50as  1's | 13408 100 | 9145  2:2% UB3LYP/LANL2DZ
2.055  05% | 132.84 -1.0% 2.425 15%
0, 0,
cusiPer@ |24 16% | Soes 1106 | 13480 -os | 077 L4% | S 420 | WB9TXD/LANL2DZ
2069  12% | 13481 05% 2.467 0.2%
0, - 0 -
1939 LI% | 5081 17% | 13514  -03% | 894  O1% 1 5796 -4.9% MO6/6-31+G(d.p)
2.089  22% | 13455 0.3% 2.585 5.0%
1948 16% | 5701 57 | 13s83  oo0 | 8938  -0.1% UB3LYP/@1+G(d,p)
2.062  0.8% | 1336  -0.4% 2.416 1.8%
0, 0,
1926 04% | 5005 130 | 13538 010 | 8963  0.1% pgies 30v | WB97XD/631+G(d,p)
2.058  14% | 1336  1.2% 2313  -10.6%
0, 0,
1952 27% | 500 e | 13432 1405 | 9206 2.2% 546 6% MO6/LANL2DZ
0, 0, 0,
1971 3.7% g'ggg 3;02 134.27 11820/2 91.46  1.5% 2.73 iioﬁ; UB3LYP/LANL2DZ
[CuSIP@ro | 195  26% | 2001 L6 ) 13339 LIY | oos1  osw | Seil %% | weozxp/LANL2DZ
2073  21% | 13386  14% 2.331 -9.9%

1949 26% | 50s1 o6 | 13554 O | 9055  05% | 5iog 6.0% M06/6-31+G(d,p)
1.956  2.9% | 2097  3.3% | 13483  -0./% | 90.33 _ 0.3% | 2.802 4.1% | UB3LYP/®1+G(d,p)
2.068  19% | 13413  1.6% 2.423 -6.4%

0, | 0,
1928 15% | 5075 106 | 1aasa 070 | 8968  05% | 5777 079 | WB97XD/631+G(d,p)

[a] Distance between the hydrogen and the phenyl ring center.
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Figure S1. Molecular orbital energy diagrams for [Cu(IPr)(Hdpaj[{®Fcalculated at three levels of theoapdtwo
basis sets.



Table $. HOMO, LUMO, HOMBUMO levels and gaps and MO composition for the copper complexes calculated with UB3LYP

UB3LYP/31+G(d,p) MO Composition [%]
Orbital EnergyeV)  GapeV) Cu N~N NHC
[Cu(IPCD]* (1) HOMO -8.28 -4.41 71 27
LUMO -3.87 1 99 1
[Cu(IPrIL2T* (2) HOMO -8.29 -4.36 70 27 4
LUMO -3.94 2 98 0
[Cu(IPNIC3T* (3) HOMO -8.28 -4.31 61 24 15
LUMO -3.97 2 98 0
[Cu(IPNAT @) HOMO -8.38 -4.30 67 26 7
LUMO -4.08 1 99 0
[Cu(IPNCT* (B) HOMO -8.29 -4.39 73 26 1
LUMO -3.91 1 99 0
[Cu(IPrICB]* (6) HOMO -8.06 -2.83 22 76 2
LUMO -5.23 1 98 1
[Cu(SIPD]* (7) HOMO -8.30 -4.40 68 27 5
LUMO -3.90 1 99 0
[Cu(SIPrA]* (8) HOMO -8.34 -4.38 68 28 4
LUMO -3.96 1 99 0
[Cu(SIPAT* (10) HOMO -8.44 -4.34 70 27 3
LUMO -4.10 1 99 0
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Table $. HOMO, LUMO, HOMBUMO levels and gaps and MO composition for the copper complexes calculated with MO6 and wB97XD

M06/6-31+G(d,p) MO Composition [%] wB97XD/631+G(d,p) MO Compositiof%]
Orbital EnergyeV) GapeV) Cu NN NHC Orbital Energy | Gap(eV) Cu NN NHC
(eV)
[Cu(IPNDT (1) HOMO -8.84 -5.08 66 31 2 HOMO -10.45 -8.41 55 40 5
(HOMQ 1) (-10.41) (-8.38) (26) (69) 4
LUMO -3.76 2 97 1 LUMO -2.03 1 98 1
[Cu(IPNIL2T* (2) HOMO -8.82 -5.01 49 47 4 HOMO -10.41 -8.33 28 68
LUMO -3.82 3 97 0 LUMO -2.08 2 98
[Cu(IPNCIT* (3) HOMO -8.88 -5.08 57 34 9 HOMO -10.44 -8.36 31 58 10
LUMO -3.80 2 97 1 LUMO -2.08 2 98 0
[Cu(IPHAT &) HOMO -8.96 -5.04 66 30 4 HOMO -10.59 -8.39 59 35 6
LUMO -3.92 1 99 0 LUMO -2.20 1 99 0
[Cu(IPNOT* (B) HOMO -8.86 -5.05 65 32 2 HOMO -10.45 -8.38 29 66 5
(HOMC; 1) (-10.41) (-8.34) (50) (40) 4
LUMO -3.81 2 98 0 LUMO -2.07 1 98
[Cu(IPNB]* (6) HOMO -8.38 -3.25 20 78 2 HOMO -10.00 -6.51 25 68
LUMO -5.14 3 97 1 LUMO -3.49 2 98
[Cu(SIPrYDT* (7) HOMO -8.86 -5.12 63 34 3 HOMO -10.46 -8.43 33 63 4
(HOMC 1) (-8.81) (-5.00 (11 (84 6] (HOMC¢ 1) (-10.41) (-8.39) (49) (46) (5)
LUMO -3.75 1 98 1 LUMO -2.02 1 99 0
[Cu(SIPA]* (8) HOMO -8.85 -5.04 19 79 2 HOMO -10.42 -8.36 18 80 2
(HOMC 1) (-8.81) (-5.00) (54) (43) 4)
LUMO -3.81 3 96 1 LUMO -2.06 2 97
[Cu(SIPr AT (10) HOMO -8.98 -5.07 65 31 3 HOMO -10.61 -8.44 57 37
LUMO -3.91 1 99 0 LUMO -2.17 1 99 0

[a] Molecular orbitals at a slightly lower energy (< 0.05 eV) than HOMO, thus can be considered nearly degenerate.
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Energy (eV)

10.5 4 rE—— —— — _ —— i — I

l_F — e — e — ——

[CulPr)(LA]*  [CulPTILS)®  [CulPrL1)*  [CulPr)L2)  [CulPL3)]®  [CuSIPr)L4)* [CuSIPHLY* [CuSIPAL2)* [Cu(lPryLe)*

Figure S2. Molecular orbital energy diagrams ftre copper complexes calculated at the wB97XD level usBig-&(d,p) basis setThe color coding of levels
refers to the MO composition with corresponding contributions from Cu (green), Hdpa ligand (brown), and NHC ligand ¢tgaifOMO and HOMO with
energy differencef< 0.05 eV are shown at the same level as nearly degenerate orbitals.
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TableS7+ SNI A OF

GNYyarGAaz2y SySNHASaZ

I 6 &fp NddXndinaMO cantrib@it®ri fd
(G KNBS &Ay FH Janssinyy=tt SiiEopansiios éalcoldted withB97XD/631+G(d,p)

SM{n=1,273) S ¢
Complex Transition Type E (eV) < 0Y f Transition Type| E (eV) < 0
(Weight, %]JP! (Weight, %)

[Cu(IPNCDT (1) H->L+1 (45) 4.25 291.8 0.003 H-1->L (40) 3.52 351.8
H->L (68) 4.34 285.8 0.002
H-1->L (72) 4.52 274.6 0.158

[Cu(IPN2T* (2 H-1->L (29) 4.23 293.0 0.002 H->L (43) 3.49 355.7
H->L (28) 4.31 287.9 0.012
H->L (45) 4.45 278.9 0.141

[Cu(IPNIL3T* (3) H-1->L (32) 4.29 289.2 0.012 H->L (38) 3.51 353.7
H-1->L(26) 4.34 285.6 0.001
H->L (55) 4.42 280.2 0.108

[Cu(IPrICAT (4) H->L+1 (58) 4.24 292.4 0.001 H-1->L (37) 3.55 349.7
H->L (84) 4.29 289.3 0.004
H-1->L (82) 4.50 275.3 0.112

[Cu(IPOT* (B) H-1->L+1 (41) 4.23 292.8 0.000 H->L (39) 3.49 355.5
H-1->L (50) 4.28 289.4 0.006
H->L (50) 4.47 277.5 0.143

[Cu(IPB]* (6) H->L (87) 2.42 511.4 0.001 H->L (85) 2.23 556.5
H-5->L (78) 3.15 393.6 0.002
H-1->L (61) 3.37 367.5 0.010

[Cu(SIPD]* (7) H-1->L+1 (36) 4.14 299.3 0.001 H->L (34) 3.53 351.8
H->L (48) 4.36 284.7 0.006
H-2 ->L+1 (30) 4.41 281.1 0.028

[Cu(SIPAT* (8) H-1->L+1 (40) 4.15 299.1 0.002 H->L (50) 3.49 354.8
H-1->L (58) 4.34 285.8 0.008
H-2 ->L+1 (24) 4.42 280.8 0.031

[Cu(SIPAT* (10) H->L+1 (49) 4.15 298.7 0.001 H-1->L (36) 3.56 348.5
H->L (84) 4.16 286.5 0.003
H-2->L+3 (24) 4.52 274.2 0.115

[a] The oscillator strength for the singlet to triplet transitions is 0 due to them being forbidden by theedpation rule. [b]
For each excitation energy, the corresponding most relevant molecular orbital transitions are shown with the relative
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Table 8. Verticaltransitionenergiesad 8 2 NLJG A2y ¢ @St Sy I G K 6 < Ay Mpaohtibutigna (
T2NJ GKNBS HKBdt SR aay @RI §tiabsiiondichlifuldtéd witM06/6-31+G(d,p)
S {n=1,2,3) S 16
Transition Type . Transition Type .
Complex (Weight, %6} E (eV) < oYy f (Weight, %) EE€V)| < oY
Cu(IPrCD]* (L H->L (88 3.80 326.5 0.003
[CulPrDT* () (88) 1L (@6)
H->L+1(84) 4.12 301.1 0.085 H-1->L+3 (12) 3.56 369.5
H-1->L+1(52) H-1->L+4 (8)
H2 >L+1(30) 4.24 292.4 0.066
[CUulPHT (2) H'fl'i-l_qf%) 3.76 3298 | 0.001
H->L+1 (70) H-1->L (38)
H1 >L+1 (20) 3.86 321.3 0.006 HosL (2) 3.31 | 375.2
H-1->L (70)
HooL (16) 4.05 306.4 0.097
[Cu(Pr3T (3) H'fl'i-l_(?f())) 3.83 3239 | 0.004
- H-1->L (46)
HH :L+L1((§04)) 3.93 315.9 0.003 H1sL+a(la) | 336 | 3692
-1 >
H-oL (10) 4.05 305.8 0.065
[CUu(IPrA]* (4) H->L (97) 3.77 328.9 0.000
H->L+1 (91) 3.89 318.9 | 0.002 H1>L(54) | 339 | 3658
: : : H1->L+3(25) | :
H-1->L (90) 4.17 297.3 0.153
[Cu(IPr(]* (5) H->L (97) 3.77 328.7 0.002
H-1->L (54)
H->L+1(89) 3.83 323.5 0.000 H1 L (20) 331 | 374.8
H-1->L (85) 4.07 304.4 0.091
[Cu(IPrXBT* (6) H->L (95) 2.04 608.8 0.001
H-1->L (86)
H->L+1(11) 265 4087 0.002 H->L (93) 1.90 | 654.0
H-2->L (36)
H-4 ->L (36) 2.96 419.3 0.005
H-3->L (16)
[Cu(SIPA]* (7) g £6(C2))8) 3.83 3241 | 0002
H->L+1 (54) H-1->L (44)
HosL (36) 3.89 319.0 0.001 HisL+3(14)| 335 | 3701
H-1->L (80)
H2 oL (10 4.14 299.8 0.103
N H-1>L+1 (56)
[Cu(SIPNQ]* (8) H->L+1 (20) 3.86 320.9 0.004
H->L (62)
H-1->L (24) 4.05 3059 | 0111 H'fl‘f:L(?lz())) 330 | 3758
H->L+1 (40)
H-1->L+1 (24) 4.17 297.2 0.068
H->L+1(12)
[Cu(SIPr@]* (10) H->L (98) 3.80 326.6 0.001
H-1->L (53
H->L+1 (87) 3.88 319.9 0.001 H-1 _>L+§ (2)7) 3.40 | 364.9
H-1->L (85) 4.18 296.7 0.129

[a] The oscillator strength for the singlet to tripkeansitions is 0 due to them being forbidden by the spin selection rule. [b]
For each excitation energy, the corresponding most relevant molecular orbital transitions are shown with the relative weight
17



Table 8. Graphic representation of electrorstates for $'h ;andS MT; transitionscalculated aM06/6-31+G(d,p)

Complex

S of

Slb 1¢

Ground State (GS)

Excited State (ES)

GS

ES

[Cu(IPryCD]*
@

[Cu(IPry2]*
@

[Cu(IPr)(3]*
©)

[Cu(IPry4]*
@

[Cu(IPr(5)]*
®)
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Table S (continued). Graphic representation of electronic states fgi'5 ;fandS T, transitionscalculated ai06/6-31+G(d,p)

S of S a¢

Complex :
Ground State (GS) Excited State (ES) GS ES

[Cu(IPr (O]
©)

[Cu(SIPrYD]*
)

[Cu(SIPN@]*
®

[Cu(SIPr@A]
10
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Table 80. Graphic representation of electronic states fgf'y {ransitionscalculated atvB97XD/631+G(d,p)

Complex

S of

Slb 1¢

Ground State (GS)

Excited State (ES)

[Cu(IPr(D]*
@

[Cu(IPr(2]*
@

[Cu(IPr)(3]*
&)

[Cu(IPry4]*
@

[Cu(IPr(5)]*
®)
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Table 30(continued). Graphic representation of electronic states fgi'B ;{ransitionscalculated avB97XD/631+G(d,p)

Complex

S o

SIb 1¢

Ground State (GS)

Excited State (ES)

[Cu(IPrY(6)]*
©)

[Cu(SIPAA]
@)

[Cu(SIPN@]*
®

[Cu(SIPN@]*
(10)
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Figure S2 Experimental and MDFT simulated UVis absorption spectra of (a) [Cu(IRd){*and (b) [Cu(SIPDY]*
in gasphase and in Gi€k calculated atVMi06/6-31+G(d,p)
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(a) Ground state Excited state

(b)

Figure S4. Graphical representation of the ground and excited states foetleetronic transitionst (a) 294 nmand
(b) 252 nmin the simulated UWis spectrum of [Cu(IPD?]* calculated at M06/631+G(d,p)

3sxiotf  780nm
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Figure S%. Absorption spectra of [Cu(IPE)]PF (1) in CHCk and CHBCN solution at room temperature
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Synthesis of [Cu(IPr)Cl]

/—\
N_ _N

T

Clu

Cl
Under Ar atmospherdPrHClsalt (0.70 mmol, 0.80 g), CuCl (1.05 mmol, 0.1@) and KCQ (2.1 mmol, 0.290y)
were combined in aeactionvial. The vial washarged with 5 mL acetone forminggreen/orange suspension
instantly. The reaction mixturevas stiredat 60°C for 48 hours, and theiitered through aplug ofCeliteto separate
an orange solidrom a clear solutionThe solidwas rinsedwith acetoneand dichloromethaneand the colorless
filtrate wasconcentrated under vacuunThe product was formed as white solid after addirganesvhich was then
filtered and kept under vacuunThe materialwas recrystallized fromHFand hexane to afford an offwhite solid in
74% yield0.2%5 g)."H NMRCDG,n nn  al | 0 J=17.8 HzpH), d.3040d)= 7.8 Hz2H), 7.13 (s1H), 2.5 (sept,
J=6.9 Hz2H), 131 (d,J= 6.9 HzpH), 1.23 (d,)= 6.9 HzpH). 3CNMR (OCE> n n n al4dd.7a, 134.53, 130.73,
124.36 123.27 2839, 24.96, 24.02

Synthesis of [Cu(IPr)]RF

Under Ar atmospherdCu(IPr)CIj0.160mmol, 0078 g) and KP§(1.60 mmol, 0294 g) were combined in a reaction
vial. The vial was charged wiBhmL acetone forming a green/orange suspension instantly. The reaction mixture was
stirred atroom temperaturefor 4 hours and then filtered through a plug of Celite. The solid was rinsed with acetone
and THFand the solutionwas kept under vacuum to removéhe solvent completelyThe solid material was
recrystallized from a mixture of THF anelxanes to afford an offvhite solid in65% yield (062g).'H NMR (CECN

nnn al b6t J& 7.8rHR, 2H), 46-7.36 (m, 6H), 2.% (sept,J= 6.9 Hz, 4H), 142(dd, J= 6.9 9.0 Hz, 24H).
Elemental analysis (%) calcd. feffBsCukN2P: C, 54.31; H, 6.08; N, 4.69; found: C 56.64; H, 5.94; N, 4.66.

Synthesis of[Cu(SIPCI]

[\

N N

b

C|u

(o]
Under Ar atmosphereldPr-HClsalt (0.70 mmol, 0.80 g), CuClI (1.05 mmol, 0.104g) and& (2.1 mmol, 0.290g)
were combined in aeactionvial. The vial was charged with 5 mL acetone forming a green/orange suspension
instantly. The reaction mixture was stirred at’60for 48 hours, and then filtered through a plug of Celite to separate
an orange solid from a clear solution. The solid was rinsed with acetone and dichloromethane and the colorless
filtrate was concentrated under vacuum. The product was formed as whiie after adding hexanes which was then
filtered and kept under vacuum. The material was recrystallized from DCM and hexane to afforenritefolid in
78% yield (0.268 gdH NMR (CDGJ400MHzt T ®#=/7.8 BlZlH, 7.24 (d)= 7.8 Hz2H), 4.@ (s,2H), 3.07 gept,
J= 6.9 Hz2H), 1.36 (ddJ= 9.7, 6.9 Hz12H). 3CNMR (CDGJ400MHz):1 203.16 (G0, 14675, 134.50, 13@4,
124.72, 53.87, 208, 25.64, 24)5.
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Synthesis of MesBIAN

X

7\
Mes/N N\Mes

Acenaphthenequinon€s.49 mmol, 100 g) wassuspended in 50 ivleOH and then mixed witformic acid (Iml) to
create a cloudy orange solution. 2,4/@methylaniline (13.2 mmol, 1.7§) was added to thenixtureaffording ared
solutioninstantly. The reaction mixturevasheated at refluxor 24 hours after whichtime the cherry red solution
was transferrednto a 100 ml beaker and feopenfor ~24 hours. Thesd/orange solidvas then filteredhrougha
glasdfrit and rinsed withdichloromethane methanol anddiethyl ether. The product was collected aged powder
in 76% yield.74 g)'HNMR (CDg400MHz):7.89 (dJ= 8.3 Hz, 2H), 7.40 (dbk 8.3, 7.2 Hz, 2H), 6.97 (s, 4HY86.
(d,J= 7.2 Hz, 2H), 2.38 (s, 6H), 2.09 (s, 1¥@NMR (CD&l n nnal 120, 14693114089 13294, 131.15,
12987, 129.07, 12&9, 12836, 12473, 122.62, 2108, 1786.

General Procedure for the synthesis of dimettdipyridylamineligands

Under Ar atmosphere, the reaction vial was charged with(ézh)l (0.0174mmol, 0.0213 g), dpp(0697 mmol,

0.0288 g), dromomethyl pyridine derivative (1.74 mmol, 0Bg), 2aminomethyl pyridine derivative (@9 mmol,

0.226 g), KBu 2.44mmol, 0.274 g) and 5 ml toluene subsequently. The cherry red mixture was remowe thieo
glovebox and heated at 120 for 24 hoursThe mixture waghenfiltered through a plug of Celite and washed with

ethyl acetate. The solvent was then removed under vacuum affording a yellow solid. The residual material was loaded
on a silicagel colan and eluted withtappropriatemixtures of hexanes and ethyl acetate to afford a yellow solid

0 Z-dinethyl-H Z-dip@ridial amine 0 o -Mexiipa L9

H
|\NI\
N N =

Following the generadrocedure a yellow solidvas isolatedn 67%yield (0.232 g)*HNMR (CDGI400MHz)t  § ®m
(m, 2H), 7.46 (ddl= 7.5, 1.8 Hz, 2H), 6.88 (dd, 7.4, 4.9 Hz, 2H), 6.40 (s, 1H), 2.23 (s,'8EINMR (CDG|400MHz):
L MG 4877, 138.79, 123.54, 118.24, 8. m/z calcd for GoHisNs: 199.11;found: 199.11.

0 -dirtethyl-H Z-dip@ridial amine(o >=-Me@Hdpa;L])

H
|\N I\
N N =

Following the general procedura yellow oil was isolateth 93%yield (0.323 ¢, 'HNMR (CDGJ400MHz)1 y ®H 0
(dt,J=1.6, 0.8 Hz, 1H), 8.16 (dd&; 5.0, 1.8 Hz, 1H), 8.07 (& 5.1 Hz, 1H), 7.37 (dd#s 7.3, 1.8, 0.9 Hz, 1H), 7.04
(s,1H), 6.76 (dd= 7.3, 5.0 Hz, 1H), 6.70 (dd; 5.2, 1.5 Hz, 1H), 2.35 (s, 3H), 2.27 (s,'S6INMR (CDGJ400MHz):

1 N8P, dLSR74, 14925, 14743 14519, 13813 11898, 11841, 11615, 11256, 2165 1748. m/z calcd for
CioHisN3: 199.11; found: 199.11.
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0 Z-girtethyl-H Z-dip@ridial amine ¢ Z-le@Hdpa;L2

N N N

~-N N =

Following the genergrocedure a yellow oil was isolatéa 74% yield (.257 g), ‘HNMR (CDGI400MHD Y 31(d, y ®
J=8.5 Hz, 1H), 8.13 (d#k 5.1, 1.9 Hz, 1H), &@m, 1H), 7.46 (dd]= 8.6, 2.3 Hz, 1H), 7.36 (d&; 7.3, 1.0 Hz, 1H),

6.98 (s, 1H), 6.74 (ddd= 6.4, 4.9, 1.3 Hz, 1H), 2.26 J&,2.1 Hz, 6H}*CNMR (CDGI nnnal 18) ¥5170, MpH
14759, 14518, 13863, 138.01 12611, 11863, 11589, 11206, 17.76, 17.47. m/z calcd for GoHiaNs: 199.11; found:
199.11.

0 >-dirtethyl-H >-dipQridial amine (o >-Me@Hdpa;L3

H

\Nl\

N N~

Following the general procedure a yellow oil was isolate@8% yield (080g), *HNMR (CDGJ| 400MHz)1 2¢- ®
8.12(m, 2H), 7.55 (dd,)= 83, 7.4 Hz, 1H), 7.39 (ddit 7.3, 1.91.0 Hz, 1H), 11 (s, 1H)6.81¢ 6.71 (m, 2H), 2.45 (s,
3H), 2.30 (s, 3H*CNMR (CDGI n n n alb6l64) ¥5323, 15285, 145.26, 138.37, 1385, 119.01, 116.52, 116.19,
109.19, 2431, 1764. m/z calcd for @&Hi3Ns: 199.11; found: 199.11.

Synthesis of the Cu(NHCYN)]PFs Complexes

Note on**C NMRdata: TheLJS I { 2 F G KS b | Was énly Bettevilitetoia féw QMBtSNISO2 Y LI S E S
183 ppm)and G Lt NJ O2YLIX SESa 0t 9 H nlothesdcimplexesizBe assRnmient liagbéenA y
shown in parenthesis following the chemical shift.

[Cu(IPr)Hdpa)]Pk (4)

Following the genergirocedure ,a white solidwas isolatedn 70% yield 0.086 g). *HNMR (CDGJ400MHz):4 y ®n ¢
(s, 1H), 7.58 (= 7.8 Hz, 2H), 7.47 (ddik 8.9, 7.2, 1.9 Hz, 2H), 7.33Jd,7.8 Hz, 4H), 7.22 (s, 2H), 7.15 Jdt8.5,

1.1 Hz, 2H), 6.31 (ddds 7.0, 5.6, 1.1 Hz, 2H), 6.17 (dd,5.8, 1.9 Hz, 2H),30 §,dichloromethane) 2.65 Eept, J=

6.9 Hz, 4H), 12(d,J= 6.9 Hz, 13H), 1.08 (@ 6.8 Hz, 12H}*CNMR (CDGI n n n al5317 Y47.44, 14486,

13927, 136.08, 1308, 12485, 12346, 116.44, 115.45, 28.90, 24.30, 24.14.

@/ dzo L tVNdidpa)PR(%)

Following the general procedure pale-yellow solid was isolated in 53% yield (0.@97*H NMR (CD¢;1400MHz):
7.9 (t,J= 7.8 Hz, 2H), 50 ¢ 7.43 (m, 2H), 33 (d,J= 7.8 Hz, 4H), 26 (s, 2H), &2 (s, 1H), &1 (dd,J= 7.4, 5.5 Hz,
2H), 621 (dd,J= 5.5, 1.9 Hz, 2H),65 (sept,J= 6.9 Hz, 4H), 23 (s,6H), 123 (d,J= 6.9 Hz, 13H), 18Qd, J= 6.9 Hz,
13H).BCNMR (CDEl nnnal 1 0Y 1, 146.f5mM401By X36.00, M80B6s 124.85, 123,6121.B, 117.43,
28.87, 24.32, 24.13, 12
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[Cu(IPr)6 =-MeHdpg|PFs (1)

Following the generalrocedure apale-yellowsolid was isolateth 7®byield (0.005g). 'HNMR (CDGE nnnal 1 0
7.57 (tJ=7.8 Hz, 2H), 7.33 (& 7.8 Hz, 5H), 7.23 (@ 8.3 Hz4H),7.17 &, 1H)6.30¢ 6.16 (m3H),6.05 (dJ= 5.7

Hz, 1H)5.30 @dichloromethane)2.66 &ept,J= 7.0 Hz, 4H), 2.34 (s, 3H), 2.25 (s, 3H), 1.2B=(6l9 Hz]12H), 1.09 (d,

J=6.9 Hz]2H). 3CNMR (CDGI n n n alB2i78) ¥61.74 14693, 146.12,14563, 143.62,139.66, 136.06, 130.75,

12480, 123.47,122.49,11859, 116.35, 11&0, 5358 (CHCL), 28.89, 2430, 2418, 2095, 1750. Elemental analysis

(%) calcd. for $sHs0CuN: C,56.49; H, 6.12; N, 8.34ound: C 5&4; H, 6.17; N, 8.34

[Cu(IPr)6 Z-MedHdpa]PFs (2)

Following the general procedure a pale yellow solid was isoliat8& yield(0.1® g).*H NMR (CD@| 400MHz)1

7.54 (t,J= 7.8 Hz, 2H), 7.41 (ddi= 8.6, 2.3 Hz, 1H), 7.31 (; 7.8 Hz, 5H), 7.22 (dF 8.5 Hz, 4H), 6.386.32 (m,
1H), 6.32; 6.22 (m, 2H), 2.68 (hepi= 6.8 Hz, 4H), 2.34 (s, 3H), 1.96 (s, BIah (hexanes).22 (d,J=6.9 Hz, 2H),
1.10 (d,J= 6.9 Hz, 12F3CNMR (CDGI  n n n al8d.46 ¥&ud4151.72, 150.94, 1482, 14601, 14544, 141.03,
13963, 13596, 13074, 126.70, 124.64, 123.4922.30,11654, 116.04, 2&88, 24.25, 2418, 18.02, 1741. Elemental
analysis (%) calcd. foesBsoCuN: C, 58.74; H, 6.38,9.42 found: C, 5&3. H, 633: N, 9.36.

[Cu(IPr)6 Z-MeHdpg]PFs (3)

Following the general proceduyexcept forstirring for 48 hoursa pale-yellowsolid was isolateth 62% yield0.076
g). *HNMR (CDGI n n n a5k (,)¢ 7.8 Hz, 2H), 7.41 (dik 8.6, 2.3 Hz, 1H), 7.31 (& 7.8 Hz, 5H), 7.21 (4,
= 2.5 Hz, 4H), 6.386.32 (m, 1H), 632 ¢ 6.22 (m, 2H), 2.68s¢pt,J= 6.8 Hz, 4H), 2.34 (s, 3H), 1.96 (s, 3H), 1.2R=(d,
6.9 Hz, 12H), 1.10 (d7 6.9 Hz, 12H):3CNMR (CDGL n n n a183.44 YG:94151.71, 150.94, 14632, 14601,
145.45, 14102, 13963, 13596, 13074, 126.70, 124.64, 1280, 12228, 11654, 11603, 2888, 24.25, 24.18, 18.02,
17.40.Elemental analysis (%) calcd. fasi8cCuN:: C, 58.81; H, 6.28; N, 8;80und: C 5&9; H, 632; N, 820.

[Cu(IPr)mesBIAN)]P&o 1 D4CE (6)

Following the generaprocedure,adark green/black solidvas isolatedn 68% vyield (0.10 g).*H NMR (CDgl
nnnal 1 0Y J%8.3yHpRHK), 76IRIE 7.8 Hz, 2H), 7.43 (dik 8.3, 7.3 Hz, 2H), 7.187.10 (m, 6H), 6.89 (s,
4H), 6.40 (d)= 7.3 Hz, 2H), 2.68pt,J= 6.8 Hz, 4H), 2.42 (s, 6H), 1.59 (s, 11H), 1.@8=(6.8 Hz, 11H), 0.89 (@k
6.9 Hz, 11H)3C NMR (CDE&l nnnal 146 V4514, 14813;14R.74, 13@6, 13546, 13230, 13106, 13069,
129.94, 129.28, 1288, 12598, 124.86, 124.62, 1246, 28.84, 2433, 2363, 21.07, 17.7Elemental analysis (%) calcd.
for Gs75HesCICURsN4P: C,65.39 H, 6.8; N,5.3Q found: G565.42 H, 616, N,5.51

[Cu(SIPr¥idpa)]PFs (10)

Following the genergbrocedure,a white solid was isolateid 63% yield0.077 g). *HNMR (CDGJ400MHz):t 08 &

(s, 1H), 7.5@ 7.40 (m, 4H), 7.26 (d= 7.8 Hz, 4H), 12 (d,J=8.5 Hz, 2H), 8O (t, J= 6.4 Hz, 2H), 6.16 (dik 5.6, 1.9

Hz, 2H), 47 (s, 4H) 3.48 (Et20)3.14 &ept,J= 6.9 Hz, 4H), 1.34 (@K 6.9 Hz, 12H), 1.15 (@ 6.8 Hz12H). :3*C NMR
(CDGE  n n n alb3l08, 14%3, 14707, 139.24, 136.23, 13W, 125.16, 116.41, 115.30, 53.§€HCL), 2902,
24.86, 2442. Elemental analysis (%) calcd. fartzsCuN: C, 57.69; H, 6.15; N, 9.09; found: C 57.53; H, 6.31; N, 8.93.

[Cu(SIPrY >-MeHdpa)] Pk (11)
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Following the general procedure an affite solid was isolateih 78%yield(0.099g). 'H NMR(CDGJ, 400MHz): B0
7.39(m, 4H) 7.26 (dJ= 7.8 Hz, 4H), 61§s, 1H), 6.8 (dd,J= 7.4, 5.5 Hz, 2H), 2 (dd,J= 56, 18 Hz, 2H)4.10 (s,
4H), 3.15 (sept, J=6.9 Hz, 48431 (s, 6H), B4 (d,J= 6.9 Hz, 2H), 115(d,J= 68 Hz, PH).*CNMR (CDG|400MHz):
1 OB 147.10, 14617, 140.3, 13624, 13001, 15.12, 121.59, 117.36, 53.2 (CHCLb), 2897, 2490, 2441, 17.38.

Elemental analysis (%) calcd. fastE-CuN;: C, 58.67; H, 6.51; N, 8.77; found: @%58H, 661; N, 8.64.

[Cu(SIPr)d =-MeHdpa)]PFs (7)

Following the generadrocedure a pale-yellowsolid was isolateth 83% yield (0.08 g). 'HNMR (CDg;1400MHz):4
7.44 (t,J=7.8 Hz, 2H), 7.29 (ddtk 7.3, 1.9, 1.0 Hz, 1H), 7.24 (s, 4H), 7.16 (s, 1H)¢7.0Z (m, 1H), 80¢ 6.15
(m,3H), 6.05 (dJ= 5.7 Hz, 1HK.30 @ichloromethane)4.08 (s, 4H), 3.145ep, J= 6.9 Hz, 4H), 2.30 (s, 3HR3(s,
3H), 1.33 (dJ= 6.9 Hz, 12H), 1.15 (tk 6.8 Hz, 12H}3C NMR (CD&KWOOMHZ):4 152.67 151.69 147.04 147.02
145.73 139.64 136.22 129.95 125.1Q 122.33, 118.55, 116.32, 115.86, 68.13, 53.86:0EH29.00 2576, 2434,
2448 2092, 1744. Elemental analysis (%) calcd. @sHs2.CuNPF: C, 56.36H 6.35; N, 8.32found: C, 5618; H,
6.35 N,8.33

[Cu(SIPr)Y =-MeHdpa]PFs (8)

Following the generglrocedure a pale-yellowsolid was isolate th 85% yield (0.18g) was formedHNMR (CDG|
400MHz):t T @34 (m, 3H), B4 ¢ 7.20 (m, 5H), 7.16 (dJ= 8.5 Hz, 2H), 6.326.21 (m, 3H), 4.08 (s, 4H), 3.15
(sept J= 6.9 Hz, 4H), 2.30 (s, 3H), 1.95 (s, 3H), 1.335®,9 Hz12H), 1.18 (dJ= 6.9 Hz12H). 13 CNMR (CDG|
400MHz): 206.B(GwHg, 151.3,150.84,146.98, 146.3, 14559, 141.00, 139.62, 13651 129.90,126.69,124.%, 122.13,
116.48, 115.88, 53.4CHC}), 28.9, 24.M, 24.56,17.9, 17.%. Elemental analysis (%) calcd. @sHs2CuNPFs: C, 51.80;
H, 5.92; N, 7.42found: C, 51.83; H, 5.75, R78
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Figure40. °C NMR spectrum @b/ dzd L tMBkHdpa)]EE§2¥in CDG
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FigureS4L. *H NMR spectrum ab / dzd L tMe:Hdpa)|PE¢31in CDG

FigureS42. 13C NMR spectrum @b/ dzd L tMbrHdpa)|PE3¥in CDCG
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