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X-ray Structural Determinations

Figure S1. Molecular structure of fac-[Re(phen)(CO)3(TbdzCH3)]+ with key atoms labelled. 

Displacement ellipsoids are at 30 % probability level. H-atoms have been omitted for clarity.

Figure S2. Molecular structure of fac-[Re(bipy)(CO)3(TbdzCH3)]+ with key atoms labelled. 

Displacement ellipsoids are at 30 % probability level. H-atoms have been omitted for clarity.
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Figure S3. Molecular structure of fac-[Re(phen)(CO)3(TmebCH3)]+ with key atoms labelled. 

Displacement ellipsoids are at 30 % probability level. H-atoms have been omitted for clarity.

Figure S4. Molecular structure of fac-[Re(bipy)(CO)3(TmebCH3)]+ with key atoms labelled. 

Displacement ellipsoids are at 30 % probability level. H-atoms have been omitted for clarity.
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Absorption Spectra

Figure S5. Absorption spectra of dichloromethane solutions (ca. 10-5 M) of the fac-[Re(bipy)(CO)3(L)][PF6] 

complexes, where L = TphCH3 (red trace), TbdzCH3 (blue trace) and TmebCH3 (black trace).

Figure S6. Absorption spectra of dichloromethane solutions (ca. 10-5 M) of the fac-

[Re(phen)(CO)3(L)][PF6] complexes, where L = TphCH3 (red trace), TbdzCH3 (blue trace) and TmebCH3 

(black trace).
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Emission Spectra at RT and 77 K

Figure S7 Comparison of the emission spectra obtained from dichloromethane fluid solutions at RT (red 

trace) and 77 K (blue trace) containing fac-[Re(phen)(CO)3(TphCH3)][PF6] (top) and fac-

[Re(bipy)(CO)3(TphCH3)][PF6], (bottom).
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Figure S8. Comparison of the emission spectra obtained from dichloromethane fluid solutions at RT (red 

trace) and 77 K (blue trace) containing fac-[Re(phen)(CO)3(TbdzCH3)][PF6] (top) and fac-

[Re(bipy)(CO)3(TbdzCH3)][PF6], (bottom).
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Figure S9. Comparison of the emission spectra obtained from dichloromethane fluid solutions at RT (red 

trace) and 77 K (blue trace) containing fac-[Re(phen)(CO)3(TmebCH3)][PF6] (top) and fac-

[Re(bipy)(CO)3(TmebCH3)][PF6], (bottom).
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TD-DFT Calculations

Table S1. Summary of TD-DFT data for fac-[Re(phen)(CO)3(TphCH3)]+ and its neutral 

counterpart.
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Table S2. Summary of TD-DFT data for fac-[Re(phen)(CO)3(TmebCH3)]+ and its neutral 

counterpart.
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Raman Spectroscopy

Figure S10. FT-Raman and calculated Raman spectra for fac-[Re(phen)(CO)3(TphCH3)]+.

Figure S11. FT-Raman and calculated Raman spectra for fac-[Re(phen)(CO)3(TmebCH3)]+.
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Resonance Raman Spectroscopy

Figure S12. Raman spectra of the neutral fac-[Re(phen)(CO)3(Tph)]. Tetrazolate modes are 

labelled with dotted lines and phen modes with dashed lines.

Figure S13. Raman spectra of the cationic fac-[Re(phen)(CO)3(TphCH3)]+. Methyltetrazole modes 

are labelled with dotted lines and phen modes with dashed lines.
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Figure S13. Raman spectra of the neutral fac-[Re(phen)(CO)3(Tbdz)]. Tetrazolate modes are 

labelled with dotted lines and phen modes with dashed lines.

Figure S14. Raman spectra of the cationic fac-[Re(phen)(CO)3(TbdzCH3)]+. Methyltetrazole 

modes are labelled with dotted lines and phen modes with dashed lines.

12



LEEC Performance
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Figure S15. Luminance as a function of time for the LEEC devices having fac-

[Re(phen)(CO)3(TphCH3)]+ as a single component in the active layer, operating under the bias of 6 

(back), 7 (blue) and 8 V (red line).
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Figure S16. Electroluminescence spectrum of LEEC device having the fac-

[Re(phen)(CO)3(TphCH3)]+ complex as an emitting layer.
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