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Benzene Ring in Medicinal Chemistry
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Benzene Ring in Medicinal Chemaistry

Solubility concern:

Aromatic ring count-CLND solubility plot from GSK database
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Solubility of drug candidates

Metabolic stability and safety concern:
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Benzoquinone derivatives
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Lipophicility concern:
Aromatic ring count-cLogP and LogD plot from GSK database
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Benzene Ring in Medicinal Chemaistry

a Bioisosteres for para-substituted benzene
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b Potential isosteres for ortho-substituted benzene
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31 articles and 7 patents 315 articles and 11 patents 670 articles and 157 patents 48 articles and 6 patents 13 articles
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meta-Substituted benzene 1,2-Disubstituted BCP  1,4-Disubstituted BCH  1,5-Disubstituted BCHep  1,3-Disubstituted cubane 1,3-Disubstituted cuneane [2]-ladderane Spiro[3.3]heptane
31 articles and 7 patents 198 articles and 241 articles and 50 articles and 7 patents 11 articles 20 articles and 3 patents 17 articles 4
22 patents 21 patents

Nat. Rev. Chem. 2024, 8: 605-627.



Tricyclo[2.2.1.0%-°]|Heptane (Nortricyclane)
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Diboration of Alkenes

1. Diboration of Allene
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Tricyclo[2.2.1.0%-°]|Heptane (Nortricyclane)
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Ligand Screening

PhBr (1.5 eq)
Pd(OAc); (2.0 mol%)
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Conditions Screening

PhBr (1.5 ¢q)
Pd(OAc); (2.0 mol%)

(5,S)-L1 (5.0 mol%)
Ai/B(pin) K3PO, (3.0 eq)
/ B(pin)

30

e e T e G

1 none 89.6 94:6 - 13 Na,CO;, 3% (S,S)-L1, dioxane, rt 71.2 90:10 -

2 KF 90.8 93:7 - 14 Na,COs, 3% (S,S)-L1, MTBE, 1t <5 nd 94.2

3 KOH 91.4 89:11 - 15 PdCL,, Na,COs, 3% (S,S)-L1, 1t 55.9 96.4:3.6  28.0

4 K,CO; 93.3 96:4 - 16 Pd,(dba)s, Na,COs, 3% (S,S)-L1, rt 81.3 96.7:3.3 -

5 KOAc 84.2 91:9 - 17 Pd-G3, Na,COs, 3% (S,S)-L1, rt 94.2 96.6:3.4 -

6 K,CO,, 1t 88.6 96.1:3.9 - 18 1.5 eq. Na,COs, 3% (S,S)-L1, t 79.3 96.9:3.1 -

7 Na,CO;, 1t 87.4 96.4:3.6 - 19 3 eq. Na,CO;, 3% (S,S)-L1, rt 83.9 96.3:3.7 -

8 Cs,COs, 1t 88.9 95.7:4.3 - 20 5 eq. Na,COs, 3% (S,S)-L1, rt 78.8 96.2:3.8 -

9 K,CO;, 3% (S,S)-L1, rt 79.2 96.8:3.2 - 1.5 eq. Na,COs, 3% (S,S)-L1, 9:1 THF/H,O, 1t

10 Na,CO;, 3% (S,S)-L1, ACN, rt 66.3 87:13 21.9 22 1.5 eq. Na,COs, 3% (S,S)-L1, 1:2 THF/H,O, rt 70.3 95:5 -

11 Na,CO;, 3% (S,S)-L1, toluene, rt 39.1 95:5 53.7 23 1.5 eq. Na,COs, 3% (S,S)-L1, no H,0, rt <5 nd 101.1

12 Na,COs, 3% (S,S)-L1, 2-MeTHF, rt 67.5 97.6:24 379
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Substrate Expansion

E-Br (1.5 eq)
Pd(OAc), (2.0 mol%)
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56% vy., 70:30 er 93% y..97:3 er 96% y., 75:25 er 96% vy., 93: 7 er 62% y., 89:11 er 83% y.. 973 er 94% y.,95:5er
O Me, Ph
g By, T %
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Challenging Substrates Expansion
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Substrate Synthesis and Subsequent Derivatization
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Mechanism Study
DFT Calculation
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Mechanism Study

I3C Kinetic Isotope Effects
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Biophysical and Biochemical Properties
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>
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MW (g/mol) 338.4 354.4 354.4
Kinetic solubility (uM) 1.01 12.66 10.16
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Biophysical and Biochemical Properties

Sonidegib (3S,5R)-81 (3R,5S)-81

CICO,Et MW (g/mol) 485.5 487.5 487.5
F.CO t-BulLi HATU
) it
CuCN FCO DIPEA Kinetic solubility (WM)  0.02 1.04 0.86
styrene KOH - O 81b
B(pin) » —»
THF MeOH OH  DMF alogD 5.74 5.62 5.61
-78°C->60°C r.t. L.t
42 81a, 78% y - e
’ : Microsomal stability(%
“{[e Me remaining) 8 31 >0
(\O (\o ICso Hh (uM) 0.0036 0.5 0.2
F3CO N N\)
) = Me N N\)-.
| = ‘Me
NN |
H HNT
(3S,5R)-81, 50% vy. 81b
Me Me Me
F3CO N N\) F3CO N N N\)
T  wf 1 A
N
NN NN
H H
Sonidegib, 80 (38,5R)-81 (3R,55)-81
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Summary

1. Efficient, enantioselective, catalytic synthesis of Neotricyclane

Lb B, (pin), Lb/B(pm Cat. Pd/L, \LE
B(pin) > B(pin)

31

2. Significant improvement in drug solubility
O Me

CV\NJ]\O (.\O

T
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Thanks for your attention!



