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Deprotonative Functionalization of Heteroaromatics Using Organocatalytic Systems
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Conventionally organometallic chemistry has been used for functionalization of
heteroaromatic compounds. From viewpoint of new selectivity and environmental sustainability, 1 focused
my interest on the development of metal-free method for functionalization of heteroaromatic compounds. |
successfully developed the catalytic functionalization using onium amide which derived from the
combination of onium fluorides and aminosilanes. Another catalytic reaction developed in this project is
the direct silylation of heteroaromatic compounds using trifluoromethylsilane and fluoride, which
reaction is compatible with various functinal groups including nitro group.
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Entry Ar temp (°C) Yield (%)
1 Ph rt 94
2 (4-OMe)CgHg4 rt 99
3 (4-COOEt)CgH,y 80 60
4 (4-F)CgH,4 rt 71
5 (4-Cl)CgH4 50 83
6 (4-Br)CgH,4 rt 62
Tetrahedron 2014, 70, 7917.
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mH MF (0.5 eq.), TMS-base] (3 eq.)
s

DMI, Temp., 24 h

Entry MF TMS-[base] Temp. Yield (%)?

1 KF  TMSNMe, rt 0

2 KF TMSNEt, rt 0

3 KF (TMS);N rt 0

4 KF CF3TMS rt 14

5 KF CF3TMS 0°C 51(41)°
6 RbF CF3TMS 0°C 86 (83)°
7 CsF CF3TMS 0°C 83 (82)°
8 TMAF  CF3;TMS 0°C trace

9 none CF3TMS 0°C 0

a Determined by 'H NMR. ? Isolated yield.
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X
YmH MF (0.5 eq.), CFsTMS (3 eq.)
S DMI, 0 °C, Time
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.
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MF (0.5 eq.), CFsTMS (3 eq.)
FGﬂ\H FGﬂ\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)°
4 I CsF 46
5 NO, RbF 80(68)°
6 NO, CsF 68
7 COOEt RbF 40(37)°
8 COOEt CsF 0
9° CN RbF 92(84)°
10 CN CsF <5

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

MF (0.5 eq.), CF5TMS (3 eq.) ™S
NO, DMI, 0°C,2h NO,
R
Entry R MF Yield (%)?
1 Br RbF 37(35)°
2¢ Br RbF 50(49)°
3 Br CsF 28(24)°
4 | RbF 20(17)°
5 I CsF 0
6 NO, RbF 14
7 NO, CsF 28
8¢ NO, CsF 40(33)°

2 Determined by "H NMR. ® Isolated yield.
°RbF (2.4 eq.), CF3TMS (6 eq.).
9 DMI/THF (1:1), -20 °C, Time: 24 h
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