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General 

All the reagents and solvents were commercially available and used as received. 

The 
1
H NMR spectra were measured on a JEOL 400 spectrometer at 400 MHz 

with TMS as an internal standard. The 
13

C NMR spectra were measured on a 

JEOL 400 spectrometer at 100 MHz. The IR spectra were recorded on a JASCO 

FT/IR-4100 spectrometer. The melting points were determined on an As-one 

melting-points apparatus ATM-02, and were uncorrected. The high resolution 

mass spectra were measured on a JEOL JMS-700N. Gas chromatography (GC) 

was performed with Shimadzu GC 8A. Flash column chromatography was 

performed with Wako-gel C-200 (100–200 mesh, Wako).  Benzyl carbonates 

were prepared according to literature procedures.
1
 

 

General procedure of the Suzuki–Miyaura coupling reaction 

To a solution of PdCl2 (1.8 mg, 10 µmol), DPEPhos (5.9 mg, 11 µmol), NaHCO3 (50.2 

mg, 0.6 mmol) and phenylboronic acid 2a (36.6 mg, 0.3 mmol) in ethanol (1.0 mL), 

benzyl carbonate 1a (33.2 mg, 0.2 mmol) was added, and the resultant mixture was 

heated in a screw capped sealed tube at 80 °C for 3 h. After filtration using a Celite pad, 

the filtrate was extracted with hexane (10 mL x 3). The combined organic layer was 

washed with brine (10 mL x 1), dried over MgSO4, and concentrated under reduced 

pressure. The residue was treated with flash column chromatography (EtOAc/hexane = 

90/10) to afford the coupling product 3a (26.5 mg, 0.158 mmol, 79%).  

When other conditions and substrates were employed, the experiments were conducted 

in a similar way. 
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Screening of the reaction conditions 

When the reaction conditions were screened, the experiments were conducted in a 

similar way with the last section except for the column chromatography. The yield was 

determined by GC by calibration curve that was prepared beforehand using naphthalene 

as an internal standard. 

 

Structural confirmation of the products 

All products except for 7 and 8 are known compounds. The structures of products were 

confirmed by comparing the 
1
H NMR spectra with those of authentic samples. The 

purity of the isolated products was confirmed by gas chromatography as shown in next 

pages (the large peak within 1 min. retention time belongs to the solvent (AcOEt)). 

 

GC conditions 

Gas (flow rate): N2 (60 mL/min), H2(50 mL/min), Air (500 mL/min) 

Carrier gas: N2 

Temperature: Injector 250 °C, Column 180–230 °C 

Column: Glass column with 3 mm diameter and 3 m length 

        Packed with Silicone DC550/20% 

Detection: FID 
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Figure S1. Compound 3a
2
 

   
Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3a: 3.682 min  
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Figure S2. Compound 3b
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3b: 12.222 min  
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Figure S3. Compound 3c
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3c: 5.181 min  
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Figure S4. Compound 3d
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3d: 7.670 min  
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Figure S5. Compound 3e
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3e: 3.214 min  
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Figure S6. Compound 3f
3
 

Colorless Oil  

Injector 250 °C / Column 230 °C  

Retention time of 3f: 9.018 min 
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Figure S7. Compound 3g
4
 

Colorless oil 

Injector 250 °C / Column 200 °C 

Retention time of 3f: 14.559 min  
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Figure S8. Compound 3h
5
 

Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3h: 9.090 min  
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Figure S9. Compound 3i
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3i: 5.108 min  
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Figure S10. Compound 3j
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Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3j: 10.715 min  
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Figure S11. Compound 3k
2
 

Colorless oil 

Injector 250 °C / Column 180 °C 

Retention time of 3k: 6.383 min  
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Figure S12. Compound 4a
7
   

White solid 

Injector 250 °C / Column 240 °C 

Retention time of 4a: 27.138 min  
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Figure S13. Compound 4b
8
 

White solid 

Injector 250 °C / Column 240 °C 

Retention time of 4b: 26.255 min  

 
 



                                      S 17

Figure S14. Compound 4d
9
 

White solid  

Injector 250 °C / Column 230 °C  

Retention time of 4d: 22.662 min 

 

Figure S15. Compound 4g
10
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White solid  

Injector 250 °C / Column 240 °C  

Retention time of 4g: 22.662 min 
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4’-phenyl-4-[(4-trifluoromethylphenyl)methyl]-1,1’-biphenyl (4c) (CDCl3)  

Figure S16. 
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Figure S17. 
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Figure S18. 
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4’-(4-methoxyphenyl)-4-[(4-trifluoromethylphenyl)methyl]-1,1’-biphenyl (4e) 
(CDCl3) 

Figure S19. 
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Figure S20. 
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Figure S21. 
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4-(4-methoxyphenyl)-4’-[(4-trifluoromethylphenyl)methyl]-1,1’-biphenyl (4f) 

(CDCl3) 

Figure S22. 
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Figure S23. 
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Figure S24. 
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