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• Outlook
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DiamnodoidDiamnodoid phosphinesphosphines synthesissynthesis
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Novel diamondoid phosphines obtained from their phosphonate homologues:
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Known air stable primary phosphines: 

 HOMO delocalized away from phosphorous atom

 extended π–conjugated systems

 SOMO above ‐10eV (empirical threshold value)
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Diamondoid primary phosphines ‐air stability trend: 

Air Stability

B3LYP/6‐311+G(d,p)
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Intriguing behavior in CDCl at room temperature for 15Intriguing behavior in CDCl3 at room temperature for 15 
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VT‐ 31P NMR of 12 and 15 in CDCl3 at room temperature
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•Quantum mechanical tunneling of the molecule

•Pnicogen bonding

•Proton exchange

ClH2P…PH2Cl  with ∆E = ‐4.1 kcal mol‐1
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PH2σ‐hole interaction ?
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For dimondoid primary phosphines broadening in NMR 31P & 1H corresponds to aFor dimondoid primary phosphines broadening in NMR  P &  H corresponds to a 
fast proton exchange. 

Very slow exchange  
between protons from 
PH2 with water from 
THF d8 at room
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THF‐d8 at room 
temperature (298K)
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What about the secondary diamondoid phosphines? 
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B3LYP‐D3(BJ)/6‐311+G(d,p)

I i l dIs it related to
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Splitting in 1H NMR of the signals corresponding to 
the methylene protons line shape analysis

Eyring‐Plot (ln(k/T)=f(1/T))
∆H‡= 10 4 kcal mol–1

B3LYP‐D3(BJ)/6‐311+G(d,p)

∆H = 10.4 kcal mol

To what process is this 
activation energy 
corresponding to?corresponding to?

Proton exchange?
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 Unequally 4,9–SH dimondoid phosphonates

 Primary diamantane phosphine post functionalization

 CVD of the novel phosphines => continue work in France 

 Primary diamantane phosphines in catalysis => continue work in France
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