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Supplimentary Materials 
１H- and 13C-NMR spectra were recorded on a Varian Mercury (400 MHz) and tetramethylsilane 

were used as standard. IR spectra were measured on a JASCO FT/IR-410 spectrophotomer. Melting 

points were determined with a Yanagimoto micro melting point apparatus without correction. High- 

and low-resolution mass spectra were measured on a JEOL JMS-DX-303, a JEOL JMS-700, or a 

JMS-T100GC spectrometer. X-ray diffraction data were recorded on Rigaku R-AXIIS RAPID. 

Kanto Chemical. CO. INC. silica gel 60 (63-210 µm) was employed for flash column 

chromatography.  
 

X-ray Crystallographic Data 

 

Figure S1. Structure of 13b. Ellipsoids represent 50% probability. 

 
Figure S2. Structure of 13c. Ellipsoids represent 50% probability. 

 
Figure S3. Structure of 17. Ellipsoids represent 50% probability. 
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Table S1. Crystal data and structure refinement for 13b, 13c, and 17. 

Compound 13b 13c 17 

CCDC number 1527675 1559628 1560074 

Molecular formula C14 H12 O4 S C15 H14 O5 S C18 H20 O4 S 

Formula weight 276.30 306.32 332.40 

Wave length (Å) 0.71075 0.71075 0.71075 

Crystal system monoclinic monoclinic triclinic 

Space group P 21/n P 21/n P -1 

Color of crystal Colorless Yellow Colorless 
Unit cell parameters   a(Å) 

b(Å) 
c(Å) 

8.0558(5) 
9.0711(5) 
17.6925(12) 

9.4816(3) 
7.9918(4) 
18.8992(6) 

8.014(3) 
10.138(3) 
12.196(4) 

Temperature of data 
collection 

173 (K) 173 (K) 173 (K) 

Values of Z 
R (reflections) 
 
GOF 

4 
R = 0.0675  
wR2 = 0.1688 
1.179 

4 
R = 0.0534 
wR2 = 0.1346 
1.195 

2 
R = 0.0757 
wR2 = 0.1728 
1.297 

Radiation type Mo K/a Mo K/a Mo K/a 

Radiation source sealed X-ray tube sealed X-ray tube sealed X-ray tube 

Radiation monochromator graphite graphite graphite 

Measurement device type Rigaku R-AXIS 
RAPID 

Rigaku R-AXIS 
RAPID 

Rigaku R-AXIS 
RAPID 

Computing structure 
solution 

SHELXD SHELXD SHELXD 

Computing structure 
refinement 

SHELXL-97 
(Sheldrick, 1997) 

SHELXL-97 
(Sheldrick, 1997) 

SHELXL-97 
(Sheldrick, 1997) 
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Figure S4. 2,6-D
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ethylethyl)-1,4-dithiin (1a) 1H
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Figure S5. 2,6-D
i(1,1-dim

ethylethyl)-1,4-dithiin (1a) 13C
-N

M
R
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Figure S6. 2,5-D
i(1,1-dim

ethylethyl)-1,4-dithiin (2a) 1H
-N

M
R

 



 

 
 

S7 

  
 

tBu

S S

tBu

Figure S7. 2,5-D
i(1,1-dim

ethylethyl)-1,4-dithiin (2a) 13C
-N

M
R
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Figure S8. 2,6-D
iphenyl-1,4-dithiin (1b) 

1H
-N

M
R
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Figure S9. 2,6-D
iphenyl-1,4-dithiin (1b) 13C

-N
M

R
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Figure S10. 2,5-D
iphenyl-1,4-dithiin (2b) 1H

-N
M

R
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Figure S11. 2,5-D
iphenyl-1,4-dithiin (2b) 13C

-N
M

R
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Figure S12. 2,6-D
i(4-m

ethyoxyphenyl)-1,4-dithiin (1c) 
1H

-N
M

R
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Figure S13. 2,6-D
i(4-m

ethyoxyphenyl)-1,4-dithiin (1c) 13C
-N

M
R
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Figure S14. 2,5-D
i(4-m

ethyoxyphenyl)-1,4-dithiin (2c) 1H
-N

M
R
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Figure S15. 2,5-D
i(4-m

ethyoxyphenyl)-1,4-dithiin (2c) 13C
-N

M
R
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Figure S16. 2,6-D
i(1-adam

antyl)-1,4-dithiin (1d) 1H
-N

M
R
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Figure S17. 2,6-D
i(1-adam

antyl)-1,4-dithiin (1d) 13C
-N

M
R
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Figure S18. 2,5-D
i(1-adam

antyl)-1,4-dithiin (2d) 1H
-N

M
R
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Figure S19. 2,5-D
i(1-adam

antyl)-1,4-dithiin (2d) 13C
-N

M
R
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Figure S20. 2,6-D
i(2-m

ethylpropyl)-1,4-dithiin (1e) 1H
-N

M
R
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Figure S21. 2,6-D
i(2-m

ethylpropyl)-1,4-dithiin (1e) 13C
-N

M
R
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Figure S22. 2,5-D
i(2-m

ethylpropyl)-1,4-dithiin (2e) 1H
-N

M
R
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Figure S23. 2,5-D
i(2-m

ethylpropyl)-1,4-dithiin (2e) 13C
-N

M
R

 



 

 
 

S24 

  
 

S S

tBu

M
e

Figure S24. 2-(1,1-D
im

ethylethyl)-5-(4-tolyl)-1,4-dithiin (5) 1H
-N

M
R
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Figure S25. 2-(1,1-D
im

ethylethyl)-5-(4-tolyl)-1,4-dithiin (5) 13C
-N

M
R
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Figure S26. 2-(1,1-D
im

ethylethyl)-6-(4-tolyl)-1,4-dithiin (6) 1H
-N

M
R
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Figure S27. 2-(1,1-D
im

ethylethyl)-6-(4-tolyl)-1,4-dithiin (6) 13C
-N

M
R
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Figure S28. 2-t-Butyl-5,6-di(m
ethoxycarbonyl)-1,4-dithiin (7) 1H

-N
M

R
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Figure S29. 2-t-Butyl-5,6-di(m
ethoxycarbonyl)-1,4-dithiin (7) 13C

-N
M

R
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Figure S30. D
im

ethyl 5-(t-butyl)thiophene-2,3-dicarboxylate (8) 1H
-N

M
R

 



 

 
 

S31 

  
 

S
CO

2 M
e

CO
2 M
e

tBu

Figure S31. D
im

ethyl 5-(t-butyl)thiophene-2,3-dicarboxylate (8) 13C
-N

M
R
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Figure S32. D
im

ethyl 4-(t-butyl)thiophene-2,3-dicarboxylate (9) 1H
-N

M
R
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Figure S33. D
im

ethyl 4-(t-butyl)thiophene-2,3-dicarboxylate (9) 13C
-N

M
R
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Figure S34. 2,3,4,5-Tetra(m
ethoxycarbonyl)thiophene (10) 1H

-N
M

R
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Figure S35. 2,3,4,5-Tetra(m
ethoxycarbonyl)thiophene (10) 13C

-N
M

R
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Figure S36. 2,4-D
i(t-butyl)thiophene (12) 1H

-N
M

R
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Figure S37. 2,4-D
i(t-butyl)thiophene (12) 13C

-N
M

R
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Figure S38. 5-Phenyl-2,3-thiophenedicarboxylic acid 2,3-dim
ethyl ester (13b) 1H

-N
M

R
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Figure S39. 5-Phenyl-2,3-thiophenedicarboxylic acid 2,3-dim
ethyl ester (13b) 13C

-N
M

R
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Figure S40. D
im

ethyl 4,5-di(phenyl)phthalate (14b) 1H
-N

M
R
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Figure S41. D
im

ethyl 4,5-di(phenyl)phthalate (14b) 13C
-N

M
R
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Figure S42. 5-(4-M
ethoxyphenyl)-2,3-thiophenedicarboxylic acid 2,3-dim

ethyl ester (13c) 1H
-N

M
R
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Figure S43. 5-(4-M
ethoxyphenyl)-2,3-thiophenedicarboxylic acid 2,3-dim

ethyl ester (13c) 13C
-N

M
R
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Figure S44. 1,2-D
i(4-m

ethoxyphenyl)-4,5-di(m
ethoxycarbonyl)benzene (14c) 1H

-N
M

R
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Figure S45. 1,2-D
i(4-m

ethoxyphenyl)-4,5-di(m
ethoxycarbonyl)benzene (14c) 13C

-N
M

R
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Figure S46. 5-t-B
utyl-4-phenyl-2,3-thiophenedicarboxylic acid 2,3-dim

ethyl ester (17) 1H
-N

M
R
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Figure S47. 5-t-B
utyl-4-phenyl-2,3-thiophenedicarboxylic acid 2,3-dim

ethyl ester (17) 13C
-N

M
R

 


