2011 2015

Development of Molecular Transforming System Using Organocatalytic Aromatic
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C-H

Arenes and heteroarenes have been widely used in the structure of various drug
candidates. The development of new methodology for the C-H functionalization of aromatic molecules is
considered to be one of the most important subjects in medicinal oriented organic synthesis. Many Kind of
transition metalcatalyzed reactions have been employed for the selective modification of aromatic
molecules, but the comtamination of heavy metals in the precursors of drug syntheses is strictly
regulated. In this project, develpment of organocatalytic systems for selective C-H functionalization of
aromatic molecules was investigated without using transition metal catalyzed processes. Especially, new
deprotonative functionalizations were achieved by using in situ generated amide base catalyst.
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Entry R X fluoride solvent Yield (%)
1 Me 11 KF DMF 0
2 Me 11 RbF DMF 84
3 Me 11 CsF DMF 79
4 Me 11 TMAF DMF a7
5 Me 1.1 RbF THF 0
6 Me 2.0 RbF DMF quant.
7 Bn 2.0 RbF DMF 70
8 MOM 2.0 RbF DMF 74
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mH MF (0.5 eq.), CF5TMS (3 eq.) mms
s DM, 0°C, Time s

Entry X Y MF  Time Yield (%)?
1 H Me RbF 2 10
2 H Me CsF 2 60
3 H Me CsF 24 83(81)°
4 H CN  RbF 2 93(79)°
5 H CN CsF 2 60
6 H Br RbF 2 100(93)°
7 H Br CsF 2 91
8 Br H RbF 2 66
9 Br H CsF 2 77
10° Br H CsF 2 72(65)°

2 Determined by 'H NMR. P Isolated yield. ¢ CF;TMS: 5 eq.

MF (0.5 eq.), CF;TMS (3 eq.)
Feﬂ\H FG’@\TMS

S DMI, 0°C,2h S
Entry R MF Yield (%)?
1 Br RbF 88(71)P

2 Br CsF 60
3 | RbF 80(72)P
4 I CsF 46
5 NO,  RbF 80(68)°
6 NO,  CsF 68
7 COOEt RbF 40(37)°
8 COOEt CsF 0
g° CN RbF 92(84)P
10 CN CsF <5

2 Determined by "H NMR. ® Isolated yield.
¢ DMI/THF (1:1), -20 °C

F F

R H R SiMe;
. fluoride (0.2 eq.), solvent
\C[ +  CF3SiMes temp., time
F N F

Entry R fluoride solvent temp. time (h) Yield (%)
1 Ph KF DME 0°c 2 0
2 Ph RbF DME 0°C 2 69
3 Ph CsF DME 0°c 2 86
4 Ph Cs DME rt 2 26
5 Ph Cs THF o°c 2 23
6 H Cs DME 0°c 1 85
7 Me Cs DME 0°c 1 57
8 MeO Cs DME o°c 1 77
9 Br Cs DME 0°cC 1 quant.
10 | Cs DME 0°c 1 72
11 NO, Cs DME o°c 1 79
12 CN Cs DME 0°c 1 81
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