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Substituted heteroaromatic compounds
→ Broad biological activities
・Regiochemical issues
・Steric effects of pre-installed substituents

Objective of this work
Establish a general method for the synthesis of 
heteroaromatic compounds by using halogen dance
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Results
Two-pot synthesis of tetraarylated thiophenes
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Halogen dance by magnesium amide The first example of trapping of the short-lived anion species  
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Regiocontrolled halogen dance

SBr

Br

SBr

Br

S Br

BrMg(TMP)2·2LiCl
(1.2 equiv)

THF
temp, time;

+

0 °C, 3 min
rt, 3 h
rt, 12 h

10%
43%
35%

73%
29%

4%

I

SBr

BrMg(TMP)2·2LiCl
(1.2 equiv)

THF
0 °C, 3 min
then OCH3

ZnCl2·TMEDA
(1.3 equiv), rt, 20 min;

Pd(PPh3)4, (5 mol%)
4-iodoanisole (1.3 equiv)
60 °C, 24 h

76%

0.075 M in THF, 6 mL/min

0.6 M in THF, 1.5 mL/min

LDA

SBr

Br

Ph

O

H

SBr

Br

OH

Ph
S

Br

Br
HO

Ph

+

0.3 M in THF, 3 mL/min

T-shaped mixer (f = 500 µm) 

T-shaped mixer (f = 250 µm) 

SBr

Br

SBr

Br

OH

Ph
S

Br

Br
HO

Ph

–78 °C
–78 °C
–42°C

0 °C
–78°C

0.38 sec
1.6   sec
1.6 sec
1.6 sec
3.1 sec

44%
25%
9%

11%
16%

41%
66%
43%
53%
49%

1%
3%

37%
22%
20%

2.0 equiv

2.0 equiv

Trapping of transient thienyllithium in a flow microreactor
Collaboration with Professors Nagaki and Yoshida (Kyoto University) 
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Total syntheses of lamellarins by ester-promoted halogen dance
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