
Supporting Information

Atom Precise Platinum-Thiol Crowns

Anu George†, K. S. Asha†
, Arthur C. Reber††, Scott R. Biltek†††, 

Ayusman Sen*†††, Shiv N. Khanna*††, Sukhendu Mandal*† 

† School of Chemistry, Indian Institute of Science Education and Research 
Thiruvananthapuram, Thiruvananthapuram, Kerala-695016, India. E-mail: 
sukhendu@iisertvm.ac.in 

†† Department of Physics, Virginia Commonwealth University, Richmond, VA, USA. E-mail: 
snkhanna@vcu.edu

††† Department of Chemistry, The Pennsylvania State University, University Park, PA, USA. 
E-mail: asen@psu.edu

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2015

mailto:sukhendu@iisertvm.ac.in
mailto:snkhanna@vcu.edu
mailto:asen@psu.edu


Thereotical calculations

Calculations were performed using gradient-corrected1 density funtional theory using the 

ADF set of codes.2 The TZ2P basis set was used, with the ZORA approximation for 

relativistic effects.3 TD-DFT calculations include 300 excitations and the line shape used was 

a Lorentzian with a  of 0.15 eV.
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 Figure S1. Photograph of the separation of Pt NC achieved by size exclusion       
chromatography



Figure S2: Electrospray ionization mass spectrum of Pt cluster sample processed by size 
exclusion chromatography. Unlabelled peaks at 714 m/z and 956 m/z do not show isotopic 
distributions consistent with Pt containing compounds and can be discounted.



Figure S3: Peak from experimental electrospray ionization mass spectrum of synthesized 
clusters overlaid with simulated mass spectrum of [Pt5SG10-6H] 6-.



Figure S4: Peak from experimental electrospray ionization mass spectrum of synthesized 
clusters overlaid with simulated mass spectrum of [Pt5SG10] 4-.



Figure S5: Peak from experimental electrospray ionization mass spectrum of synthesized 
clusters overlaid with simulated mass spectrum of [Pt6SG11-6H] 5-.



                                    

Figure S6. EDAX spectrum of platinum nanocluster. Inset: TEM image for as-synthesized 
cluster. Scale bar: 2 nm
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 Figure S7a. 
Photograph of 
Platinum precursor 
and nanocluster in 
visible light 
showing the color 
change after 
reduction. 7b. 
Time-dependented 
UV-Vis spectra of 
platinum 
nanocluster in water
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Figure S8. TGA profile of platinum cluster in nitrogen atmosphere.



                                   

             Figure S9. X-ray Photoelectron spectrum of Pt 4f electrons in Pt nanoclusters. 
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Figure S10. Lowest energy structure of Ptn(SCH3)2n, n=1-8.
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Figure S11. A) Ring Structure and B) Cage structure of Pt6(SCH3)12. C) Simulated 
absorption spectra of both isomers, and D) simulated IR spectra of both isomers.


