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Figure S1. Experimental and calculated powder diffractograms of (CuBr)4(1)..
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Figure S2. Experimental and calculated powder diffractograms of Cul + 1 products.
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Figure S3. Experimental and calculated powder diffractograms of (CuBr)4(2)..
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Figure S4. Experimental and calculated powder diffractograms of (Cul)4(2),.
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Figure S5. Experimental and calculated powder diffractograms of (Cul),(3).
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Figure S6. Experimental and calculated powder diffractograms of (Cul),(4).
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Figure S7. Experimental and calculated powder diffractograms of (Cul),(5).
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Figure S8. Experimental and calculated powder diffractograms of (Cul)4(6)s.
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Figure S9. Experimental and calculated powder diffractograms of (Cul),(7).
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Figure S10. Experimental and calculated powder diffractograms of (Cul),(8),.
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Figure S11. X-ray powder diffraction comparison of unreacted (Cul),(3) (black trace),
(Cul)2(3) stirred in 5% Py/toluene for two hours (red trace), and (Cul)4Py, (blue trace),
showing the conversion of (Cul),(3) to (Cul)4Py, on exposure to Py.
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Figure S12. TGA for (Cul)4(1)s.
Sample: (Cul)2(MePip) File: C:...\(Cul)2(MePip)_061611.001
Size: 9.5520 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 16-Jun-2011 14:35
Comment: MeCN reflux 3 hr Instrument: TGA Q500 V6.3 Build 189
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Figure S13. TGA for (CuBr)4(2),.
Sample: (CuBr)2(Me2Pip) File: C:...\(CuBr)2(Me2Pip)_060311.001
Size: 14.0970 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 03-Jun-2011 15:27
Comment: 3 hr reflux in MeCN Instrument: TGA Q500 V6.3 Build 189
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Figure S14. TGA for (Cul)4(2)..
Sample: (Cul)2(Me2Pip) File: C:...\(Cul)2(Me2Pip)_113010.001
Size: 6.8810 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 30-Nov-2010 10:00
Comment: MeCN reflux 3 hrs Instrument: TGA Q500 V6.3 Build 189
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Figure S15. TGA for (Cul)2(3).
Sample: (Cul)2(Et2Pip) File: C:...\(Cul)2(Et2Pip)_102610.001
Size: 8.4180 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 26-Oct-2010 12:01
Comment: 3 hr reflux in MeCN Instrument: TGA Q500 V6.3 Build 189
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Figure S16. TGA for (Cul)2(4).
Sample: Cul_Bz2Pip File: C:..\TGA\CuX-B_TGA\(Cul)2(Bz2Pip).002
Size: 3.7540 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 01-Jun-2011 13:23
Comment: 3 hr reflux in MeCN Instrument: TGA Q500 V6.3 Build 189
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Figure S17. TGA for (Cul)2(5).
Sample: (Cul)2((PhenEt)2Pip) File: C:...\(Cul)2((PhenEt)2Pip)_071611.001
Size: 4.8200 mg TGA Operator: smm
Method: Hi-Res - Dynamic Run Date: 16-May-2011 10:01
Comment: reflux pdt. smm 7/14/11 Instrument: TGA Q500 V6.7 Build 203
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Figure S18. TGA for (Cul)4(6)s.

Sample: JPS (Cul)2(DiPhMePip) 1:1 old File: C:..\JPS (Cul)2(DiPhMePip) 1-1 old.001
Size: 4.0460 mg TGA Operator: JPS

Method: Hi-Res - Dynamic Run Date: 21-Nov-2011 19:03

Comment: Collected 6/23/2011 Instrument: TGA Q500 V6.7 Build 203
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Figure S19. TGA for (Cul)2(7).

Sample: (Cul)2(bis2PyMe) File: C:...\(Cul)2(bis2PyMe-Pip ) (good).008
Size: 3.7190 mg TGA Operator: JPS
Method: Hi-Res - Dynamic Run Date: 18-Nov-2011 17:18

Instrument: TGA Q500 V6.7 Build 203
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Figure S20. TGA for (Cul)2(8)..

Sample: (Cul)2(DiPhMe_2PyMe_Pip) File: C:...\(Cul)2(DiPhMe-2PyMe-Pip).003

Size: 5.2600 mg TGA Operator: JPS

Method: Hi-Res - Dynamic Run Date: 18-Nov-2011 14:06

Instrument: TGA Q500 V6.7 Build 203
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Figure S21. Luminescence spectra of (Cul)4(1), at 298 and 77 K.

RT

------ hem=593 Nnm
— ey =336 NM
------ hem=440 nm
— =288 NM

Intensity (a.u.)

300 400 500 600 700
Wavelength (nm)

Figure S22. Luminescence spectra of (CuBr)4(2), at 298 and 77 K.
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Figure S23. Luminescence spectra of (Cul)4(2), at 298 and 77 K.
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Figure S24. Luminescence spectra of (Cul),(3) at 298 and 77 K.
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Figure S25. Luminescence spectra of (Cul),(4) at 77 K. (Compound lacks luminescence

at 298 K.)
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Figure S26. Luminescence spectra of (Cul),(5) at 298 and 77 K.
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Figure S27. Luminescence spectra of (Cul)4(6)4 at 298 and 77 K
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Figure S28. Luminescence spectra of (Cul),(7) at 298 and 77 K.
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Figure S29. Luminescence spectra of (Cul),(8), at 298 and 77 K
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Figure S30. Plots of the cluster-based molecular orbitals of (Cul)2(NMes), (Y).
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