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Diboration of Alkenes
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Tricyclo[2.2.1.02,6]Heptane (Nortricyclane)
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Ligand Screening
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Conditions Screening

entry variants NMR y.(%) er RSM(%) entry variants NMR y.(%) er RSM(%)

1 none 89.6 94:6 - 13 Na2CO3, 3% (S,S)-L1, dioxane, rt 71.2 90:10 -
2 KF 90.8 93:7 - 14 Na2CO3, 3% (S,S)-L1, MTBE, rt < 5 nd 94.2
3 KOH 91.4 89:11 - 15 PdCl2, Na2CO3, 3% (S,S)-L1, rt 55.9 96.4:3.6 28.0
4 K2CO3 93.3 96:4 - 16 Pd2(dba)3, Na2CO3, 3% (S,S)-L1, rt 81.3 96.7:3.3 -
5 KOAc 84.2 91:9 - 17 Pd-G3, Na2CO3, 3% (S,S)-L1, rt 94.2 96.6:3.4 -
6 K2CO3, rt 88.6 96.1:3.9 - 18 1.5 eq. Na2CO3, 3% (S,S)-L1, rt 79.3 96.9:3.1 -
7 Na2CO3, rt 87.4 96.4:3.6 - 19 3 eq. Na2CO3, 3% (S,S)-L1, rt 83.9 96.3:3.7 -
8 Cs2CO3, rt 88.9 95.7:4.3 - 20 5 eq. Na2CO3, 3% (S,S)-L1, rt 78.8 96.2:3.8 -
9 K2CO3, 3% (S,S)-L1, rt 79.2 96.8:3.2 - 21 1.5 eq. Na2CO3, 3% (S,S)-L1, 9:1 THF/H2O, rt 99.5 97.1:2.9 -
10 Na2CO3, 3% (S,S)-L1, ACN, rt 66.3 87:13 21.9 22 1.5 eq. Na2CO3, 3% (S,S)-L1, 1:2 THF/H2O, rt 70.3 95:5 -
11 Na2CO3, 3% (S,S)-L1, toluene, rt 39.1 95:5 53.7 23 1.5 eq. Na2CO3, 3% (S,S)-L1, no H2O, rt < 5 nd 101.1
12 Na2CO3, 3% (S,S)-L1, 2-MeTHF, rt 67.5 97.6:2.4 37.9
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Substrate Expansion
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Challenging Substrates Expansion
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Substrate Synthesis and Subsequent Derivatization
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Mechanism Study
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DFT Calculation



Mechanism Study
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1 3C Kinetic Isotope Effects Calculated Stereochemistry-
Determining Transition States



Biophysical and Biochemical Properties
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URB597 (3S,5R)-79 (3R,5S)-79

MW (g/mol) 338.4 354.4 354.4

Kinetic solubility (μM) 1.01 12.66 10.16

α log D 3.69 3.57 3.56

Microsomal stability(% 
remaining) 37 67 75

IC50 FAAH (μM) 0.0114 0.5 > 4



Biophysical and Biochemical Properties
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Sonidegib (3S,5R)-81 (3R,5S)-81

MW (g/mol) 485.5 487.5 487.5

Kinetic solubility (μM) 0.02 1.04 0.86

α log D 5.74 5.62 5.61

Microsomal stability(% 
remaining) 78 31 50

IC50 Hh (μM) 0.0036 0.5 0.2



Summary
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1.  Eff ic ient ,  enant ioselect ive,  cata lyt ic  synthesis  of  Neotr icyclane

2.  Signif icant  improvement  in  drug solubi l i ty



Thanks for your attention！
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