
S-1	
	

Supplementary Information 

 

Ligand-based control of nuclearity in (NHC)gold(I) sulfides 
 

Christopher M. Sato,a,b Rebecca K. Walde,b John Bacsa,b,c  

Abraham J. Jordan,b,d and Joseph P. Sadighi*b 

 
a Current Address: Capacitor Sciences Inc., 1530 O’Brien Drive, Suite B, Menlo Park, CA, U.S.A., 94025. 
b School of Chemistry & Biochemistry, Georgia Institute of Technology, 901 Atlantic Drive NW, Atlanta, GA, 
U.S.A., 30332. 
c X-ray Crystallography Center, Department of Chemistry, Emory University, 1515 Dickey Drive, Atlanta, 
GA, U.S.A., 30322. 
d Current Address: Department of Chemistry, Columbia University, 3000 Broadway, New York, NY, U.S.A., 
10027. 

E-mail: joseph.sadighi@chemistry.gatech.edu 

 

 

 

 

 

 

 

Contents 
1H and 13C spectra for new complexes S-2 

Selected solid-state structures  S-10 

References  S-12 

 

Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2021



S-2	
	

	
Figure S1. 1H NMR (400 MHz, CDCl3) spectrum of {[(IMes)Au]3(µ3-S)}+BF4

–, [1]BF4. 

	

	
Figure S2. 13C NMR (176 MHz, CDCl3) spectrum of [1]BF4. 
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Figure S3. 1H NMR (400 MHz, CDCl3) spectrum of {[(ICy)Au]3(µ3-S)}+Cl–, [2]Cl. 

	
Figure S4. 13C NMR (100 MHz, CDCl3) spectrum of [2]Cl. 
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Figure S5. 1H NMR (400 MHz, CDCl3) spectrum of {[(ICy)Au]3(µ3-S)}+BF4

–, [2]BF4. 

	
Figure S6. 13C NMR (176 MHz, CDCl3) spectrum of [2]BF4. 
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Figure S7. 1H NMR of (400 MHz, CDCl3) spectrum of {[(ICy)Au]3(µ3-S)}+OTs–, [2]OTs. Trace of 
pentane at δ 0.87 ppm.1 

	
Figure S8. 13C NMR (176 MHz, CDCl3) spectrum of [2]OTs. 
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Figure S9. 1H NMR (400 MHz, CDCl3) spectrum of (IDipp)AuSH, 3. Trace CH2Cl2 at δ 5.32 ppm.1   

	
Figure S10. 13C NMR (100 MHz, CDCl3) spectrum of 3. 
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Figure S11. 1H NMR (400 MHz, CDCl3) spectrum of {[(IDipp)Au]2(µ-SH)}+ OTf–, [4]OTf. Resonances 
for trace {[(IDipp)Au]3(µ3-S)}+ (see Figure S13) at δ 7.15, 7.02, and 0.94 ppm. 

	
Figure S12. 13C NMR (176 MHz, CDCl3) spectrum of [4]OTf. 
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Figure S13. 1H NMR (400 MHz, CDCl3) spectrum of {[(IDipp)Au]3(µ3-S)}+ OTf–, [5]OTf. 

 
Figure S14. 13C NMR (176 MHz, CDCl3) spectrum of [5]OTf. 
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Figure S15. 1H NMR (400 MHz, C6D6) spectrum of [(7Dipp)Au]2S, 6. 

 
Figure S16. 13C NMR (176 MHz, C6D6) spectrum of 6. 
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Selected solid-state structures2–5 

 

 
Figure S17 a) Solid-state structure of {[(ICy)Au]3(µ3-S)}2

2+ from [2]OTs, rendered as ball-and-
stick representation, showing positional disorder. b) Solid-state structure of {[(ICy)Au]3(µ3-S)}2

2+, 
shown as 50% ellipsoids, using one set of positions. Anions and co-crystallised solvent omitted 
for clarity. Au•••Au distances less than 3.30 Å shown as dashed lines. 
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Figure S18. Solid-state structure of {[(IDipp)Au]2(µ-SH)}+ (CH2Cl2) OTf–, [4]OTf•CH2Cl2. 
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Figure S19. Asymmetric unit of 6, including co-crystallised CH3CN. Selected interatomic 
distances (Å) and angles (°):  
 
Au1_1–S1_1 2.2805(11), Au2_1–S1_1 2.2891(11), Au1_1–Au2_1 3.8933(7), C62_1–
Au1_1 2.026(4), Au2_1–C61_1 2.019(4); Au1_1–S1_1–Au2_1 116.88(6), C62_1–
Au1_1–S1_1 172.04(11), C61_1–Au2_1–S1_1 171.30(11).  
 
CSolv–S distances: S1_1–C62_3 3.493 (6), C62_6–S1_1 3.383(10), C62_4–S1_2 3.413(7), 
C62_5–S1_2 3.525(7). [C62_6 is not shown but lies behind S1_1.] 
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