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Figure S1. 1H NMR spectrum (C6D6) of (C5Me5)2Th[P(H)Mes]2, 1 (Mes = 2,4,6−Me3C6H2).
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Figure S2. 31P{1H} NMR spectrum (C6D6) of (C5Me5)2Th[P(H)Mes]2, 1.
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Figure S3. 31P NMR spectrum (C6D6) of (C5Me5)2Th[P(H)Mes]2, 1.
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Figure S4. 1H NMR spectrum (C6D6) of (C5Me5)2Th[As(H)Tipp]2, 2, (Tipp = 2,4,6−iPr3C6H2).
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Figure S5. 1H NMR spectrum (C6D6) of (C5Me5)2Th(CNtBu)(η2-(N,C)-(tBuNCPTipp), 3. (*) 
represents presence of H2PTipp; (+) represents presence of diethyl ether.
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Figure S6. 31P{1H} NMR spectrum (C6D6) of (C5Me5)2Th(CNtBu)(η2-(N,C)-(tBuNCPTipp), 3. 
(*) represents presence of H2PTipp.
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Figure S7. 1H NMR spectrum (C6D6) of (C5Me5)2Th(CNtBu)(η2-(N,C)-(tBuNCPMes), 4. (+) 
represents presence of diethyl ether.
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Figure S8. 31P{1H} NMR spectrum (C6D6) of (C5Me5)2Th(CNtBu)(η2-(N,C)-(tBuNCPMes), 4. 
(*) represents presence of H2PMes. 
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Figure S9. 1H NMR spectrum (C6D6) of (C5Me5)2Th(CNtBu)(η2-(N,C)-(tBuNCAsTipp), 5. (+) 
represents presence of toluene.
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Figure S10. −80 oC 31P{1H} NMR spectrum (C7D8) of (C5Me5)2Th[P(H)Tipp]2 and two 
equivalents of tBuNC. (#) represents (C5Me5)2Th[P(H)Tipp]2; (!) represents unidentified 

intermediate; ($) represents 1,1−insertion product (3); (*) represents H2PTipp.
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Figure S11. −80 oC 31P NMR spectrum (C7D8) of (C5Me5)2Th[P(H)Tipp]2 and two equivalents 
of tBuNC. (#) represents (C5Me5)2Th[P(H)Tipp]2; (!) represents unidentified intermediate; ($) 

represents 1,1−insertion product (3); (*) represents H2PTipp.
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Figure S12. −70 oC 31P NMR spectrum (C7D8) of (C5Me5)2Th[P(H)Tipp]2 and two equivalents 
of tBuNC. (#) represents (C5Me5)2Th[P(H)Tipp]2; ($) represents 1,1−insertion product (3); (*) 

represents H2PTipp.
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Figure S13. Stacked VT 31P NMR spectra (C7D8) of (C5Me5)2Th[P(H)Tipp]2 and two 
equivalents of tBuNC. Bottom spectrum is −80 oC displaying unidentified intermediate 

resonance at −27.16 ppm (!). (#) represents (C5Me5)2Th[P(H)Tipp]2; ($) represents 1,1−insertion 
product (3); (*) represents H2PTipp.
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