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Introduction to diamondoids

 Hydrogen-terminated diamond-like molecules consisting of fused 
adamantane cages

 Origin: synthesis ; higher analogs isolated from petroleum

 Optical and electronic properties 

 Adamantane scaffold can tune catalyst properties
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Project Aim: Amino acid synthesis
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C–H activation: Formation of C–C and C–O bonds
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Synthesis of  adamantane amino acids
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Synthesis of  adamantane amino acids
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Synthesis of  adamantane amino acids

Entry Conditions Yield

1 Na2S2O5 (0.6 equiv), KCN (1.3 equiv)

CH2Cl2, H2O, MeOH, r.t.  85 °C, 36 h

55%

2 TMSCN (1.8 equiv)

CH2Cl2, -10 °C  r.t., 24 h

19%

3 TMSCN (1.3 equiv), Yb(OTf)3 (8 mol%)

DMF, MeOH, r.t., 18 h

48%
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Synthesis of  adamantane amino acids
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Assigning a DG
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Assigning a DG

Entry Conditions

1 Pd(OAc)2 (15 mol%), AgOAc (1.4 equiv), ArI (1.7 equiv)

HFiP, 110 °C, 18h

2 Pd(OAc)2 (20 mol%), AgOAc (1.7 equiv), ArI (4.1 equiv)

Neat, 110 °C, 18h

3 Pd(OAc)2 (20 mol%), PivOH (1.0 equiv) AgOAc (2.2 equiv), ArI (3.3 equiv)

Toluene, 110 °C, 18h
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Outlook
 Final synthetic steps:
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Outlook
 C–H Activation
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TosMIC mechanism:
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Bucherer-Bergs reaction


