




 
 
 

 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 

 
 
  
 

 
 
 
 
 
 
 
 

 







 
 

 

 
        

         

 

 
         

       

        

      

        

         

        

       

         

         

        

 

 
         

       

        

      

        

       

         

         

        

 

 
         







       

        

      

    

         

        

        

     

      

       

        

       

       

       

         

         

        

 

 
         

       

        

      

     

        

        

         

         

        

 

 
         

       

        

      







     

         

        

        

        

       

         

         

        

 

 
         

        

       

      

      

    

         

    

     

     

    

        

         

         

        

 

         

 

         

 

        

 

 







 

 

 

 

 

 

 

 









 

 

 

 







 

 

 



 

 

 







 

 

 

 







 

 



 

 



 







 



 

 

 



 

 

 

 

 

 

 

 

 
 







 



 



 



 



 









 



 

 
 

 

 

 

 

 







 
 

 

 



 

 

 



 

 



 







 



 

 



 

 

 

 



 







 



 

 



 

 

 

 

 

 

 

 

 







 
 

 



  

 







 

 



 

 

 

 









 

 

 

 



 

 

 

 

 

 







 



 

 

 
 









 



 

 

 

 









 



 

 

 
 



 

 

 

 







 

 



 

 



 

 

 

 



 







 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 
 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 

 

 

 

 



 

 





 







 

 

 
 



 

 

 









 

 

 











 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 









 

 

 

 

 







 

 



 



 

 

 

 

 







 
 



 



 

 

 

 







 

 

 

 

 

 

 

 

 



 2959, 1724, 
1660, 1638, 1462, 1366, 1254, 882

 










 



 2959, 1716, 
1656, 1637, 1458, 1365, 1254, 905

 


ethyl 2-(1-(sec-butyl)-3,5-di-tert-butyl-4-oxocyclohexa-2,5-dien-1-yl)-2-methylpropanoate (3ca) 



 2957, 1721, 
1656, 1635, 1458, 1365, 1251, 881

 



 









 2958, 1717, 
1631, 1465, 1365, 1252, 907

 


 


1e (115.0 mg, 0.40 mmol), CuI (7.8 mg, 0.04 mmol), L1 (11.2 mg, 0.04 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2a (80.0 mg, 0.40 mmol), DBU (125.0 mg, 0.80 mmol), dried Toluene (0.40 mL) 
was added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 5 h 
at room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the yellow oil product 3ea (154.6 mg, 95%); IR(cm-1): 2953, 2867, 
1718, 1659, 1466, 1366, 1255, 1173, 1025; 1H NMR (500 MHz, CDCl3 -7.28 
(m, 4H), 7.26-7.22 (m, 1H), 3.97 (q, J = 7.1 Hz, 2H), 1.28 (s, 18H), 1.21 (s, 6H), 1.11 (t, J = 7.1 Hz, 
3H); 13C NMR (125 MHz, CDCl3
50.9, 48.7, 35.4, 29.6, 22.7, 14.0. 


ethyl 1-(3,5-di-tert-butyl-1-methyl-4-oxocyclohexa-2,5-dien-1-yl)cyclobutane-1-carboxylate (3bb)



2956, 1714, 
1656, 1636, 1457, 1364, 1250, 1201, 905, 729

 
















 

 
1b (220.4 mg, 1.0 mmol), CuI (19.0 mg, 0.10 mmol), L1 (26.8 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2c (283.2 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 1 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the yellow oil product 3bc (415.6 mg, >99%); IR(cm-1): 2959, 1714, 
1655, 1636, 1456, 1375, 1251, 1163, 904, 727; 1H NMR (500 MHz, CDCl3) -7.34 (m, 5H), 
5.11 (s, 2H), 2.20-2.18 (m, 2H), 1.52-1.47 (m, 6H), 1.19 (s, 3H), 1.18 (s, 18H); 13C NMR (125 MHz, 
CDCl3)  186.29, 175.39, 146.80, 144.23, 135.89, 128.67, 128.37, 128.36, 66.79, 62.06, 42.56, 
31.93, 29.48, 24.93, 22.60.


4-bromobenzyl-2-ethyl-2-(1,3,5-tri-tert-butyl-4-oxocyclohexa-2,5-dien-1-yl)butanoate (3dd) 



1d (117.1 mg, 0.5 mmol), CuI (9.5 mg, 0.05 mmol), L1 (13.3 mg, 0.05 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2d (182.4 mg, 0.5 mmol), DBU (152.2 mg, 1.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 20 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the brown oil product 3dd (227.3 mg, 88%); IR(cm-1): 2956, 1719, 
1656, 1635, 1487, 1456, 1367, 1210, 1124, 1071, 1013, 973, 880, 807, 740; 1H NMR (500 MHz, 
CDCl3 -1.80 
(m, 2H), 1.70-1.66 (m, 4H), 1.20 (s, 18H), 0.80 (t, J = 7.4 Hz, 6H), 0.48 (t, J = 7.4 Hz, 3H); 13C 
NMR (125 MHz, CDCl3
35.2, 29.4, 27.5, 23.8, 10.0, 8.4.




















 



 2955, 1720, 
1656, 1635, 1454, 1365, 1251, 1159, 1130, 881, 742, 698

 


 


1a (234.4 mg, 1.0 mmol), CuI (19.2 mg, 0.10 mmol), L1 (27.0 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2f (339.2 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 1 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the brown oil product 3af (448.6 mg, 91%); IR(cm-1): 3506, 2964, 
2869, 1700, 1659, 1639, 1463, 1367, 1251, 1164, 1134, 961, 939, 904, 883, 825, 788, 742; 1H NMR 
(500 MHz, CDCl3  J = 8.1 Hz, 2H), 6.40 (s, 2H), 5.09 (s, 2H), 
2.03 (s, 1H), 1.70 (q, J = 7.4 Hz, 2H), 1.62 (s, 6H) 1.19 (s, 18H), 1.16 (s, 6H), 0.54 (t, J = 7.4 Hz, 
3H); 13C NMR (125 MHz, CDCl3
122.84, 94.36, 81.75, 66.17, 65.72, 49.70, 47.86, 35.24, 31.55, 29.62, 26.85, 22.27, 8.90. 














 


1d (262.4 mg, 1.0 mmol), CuI (19.5 mg, 0.10 mmol), L1 (26.9 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2g (355.1 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 1 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the yellow oil product 3dg (435.9 mg, 81%); IR(cm-1): 2956, 2255, 
1713, 1635, 1464, 1389, 1365, 1310, 1251, 1203, 1174, 1115, 981, 909, 881, 819, 731; 1H NMR 
(500 MHz, CDCl3
6.93 (s, 2H), 6.45 (d, J = 16.1 Hz, 1H), 5.12 (s, 2H), 4.27 (q, J = 7.2 Hz, 2H), 1.34 (t, J = 7.1 Hz, 
3H), 1.22 (s, 6H), 1.21 (s, 18H), 0.98 (s, 9H); 13C NMR (125 MHz, CDCl3
166.97, 147.70, 143.91, 142.67, 137.48, 134.67, 128.99, 128.37, 118.90, 66.67, 60.70, 51.53, 48.54, 
39.27, 35.43, 29.54, 28.69, 26.03, 14.42.


2-(3,5-di-tert-butyl-1-methyl-4-oxocyclohexa-2,5-dien-1-yl)-2-methyl-N-phenylpropanamide (3bh) 



2959, 
1640, 1596, 1518, 1436, 1364, 1242, 881, 756, 691

 


N-(4-acetylphenyl)-2-(3,5-di-tert-butyl-1-methyl-4-oxocyclohexa-2,5-dien-1-yl)-2-
methylpropanamide (3bi)


1b (220.4 mg, 1.0 mmol), CuI (19.3 mg, 0.10 mmol), L1 (26.9 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 







(purity 99.95%), 2i (284.4 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 20 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the yellow solid product 3bi (293.5 mg, 69%); IR(cm-1): 3374, 2954, 
1657, 1586, 1514, 1475, 1402, 1362, 1307, 1268, 1247, 1177, 1132, 958, 880, 836; 1H NMR (500 
MHz, CDCl3) J = 8.7 Hz, 2H), 7.57 (d, J = 8.7 Hz, 2H), 7.32 (brs, 1H), 6.57 (s, 2H), 2.58 
(s, 3H), 1.32 (s, 3H), 1.29 (s, 6H), 1.21 (s, 18H); 13C NMR (125 MHz, CDCl3) : 196.97, 186.12, 
173.38, 148.06, 143.10, 141.62, 133.25, 129.89, 119.15, 49.59, 43.49, 35.11, 29.60, 26.57, 22.00, 
21.61.


2-(3,5-di-tert-butyl-1-methyl-4-oxocyclohexa-2,5-dien-1-yl)-N-(3-methoxyphenyl)-2-
methylpropanamide (3bj)



 


ethyl 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-methylpropanoate (5) 


4b (236.4 mg, 1.0 mmol), CuI (19.0 mg, 0.10 mmol), L1 (26.8 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2a (195.1 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 1 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the product 5 (168.7 mg, 52%); IR(cm-1): 3567, 2955, 1706, 1464, 
1433, 1388, 1362, 1295, 1258, 1229, 1175, 1147, 1115, 1016, 880, 857, 770, 663; 1H NMR (500 
MHz, CDCl3) J = 7.1 Hz, 2H), 1.54 (s, 6H), 1.43 (s, 18H), 1.22 
(t, J = 7.1 Hz, 3H); 13C NMR (125 MHz, CDCl3) : 177.2, 152.4, 135.3, 126.6, 122.3, 60.7, 46.3, 
34.6, 30.4, 26.9, 14.2 . 








2-bromoallyl 2-(3,5-di-tert-butyl-1-ethyl-4-oxocyclohexa-2,5-dien-1-yl)-2-propylpentanoate (3ak) 



1a (234.6 mg, 1.0 mmol), CuI (19.5 mg, 0.10 mmol), L1 (26.7 mg, 0.10 mmol) were sequentially 
added under air to a dram vial equipped with a stir bar and a screw cap. After flashing nitrogen gas 
(purity 99.95%), 2k (422.3 mg, 1.0 mmol), DBU (304.5 mg, 2.0 mmol), dried Toluene (1.0 mL) was 
added by syringe and the resulting mixture vigorously stirred under nitrogen atmosphere for 20 h at 
room temperature. After this time, the contents of the flask were filtered through the plug of silica 
gel, and then concentrated by rotary evaporation. The residue was purified by flash chromatography, 
eluting hexane/EtOAc to afford the brown oil product 3ak (393.7 mg, 80%); IR(cm-1): 2963, 1719, 
1633, 1456, 1368, 1252, 1204, 1125, 904, 727; 1H NMR (500 MHz, CDCl3
1H), 5.70 (m, 1H), 4.73 (brs, 2H), 1.77-1.69 (m, 4H), 1.57 (t, J = 0.7 Hz, 2H), 1.31-1.25 (m, 2H), 
1.24 (s, 18H), 1.17-1.11 (m, 2H), 0.86 (t, J = 7.3 Hz, 6H), 0.52 (t, J = 7.4 Hz, 3H); 13C NMR (125 
MHz, CDCl3 148.40, 143.04, 126.28, 120.67, 68.31, 57.09, 48.61, 35.25, 34.40, 
27.45, 18.62, 14.98, 8.51. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 

 

 



 



 



 

 

 







 



 

 

 
 

 



 

 







 
 

 





 

 

 

 

 

 







 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 







 

 

 

 



 

 

 

 

 

 

 







 
 



 

 
 
 
 
 
 







 





 

 

 

 
 
 









 

 

 

 



 

 

 



 

 
 
 
 
 
 
 



















 

 

 
 



 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 
 
 







 

 

 
 

 

 

 
 

 

 

 
 
 
 
 







 

 

 
 

 

 

 
 

 

 

 
 







 

 

 
 

 

 

 
 

 

 

 
 







 

 

 
 

 

 

 
 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 









 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 
 

 

 
 

 

 
 

 

 







 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 

 

 

 

 

 

 

 

 

 







 

 

 

 
 

 

 
 





 

 (36% es). I next examined that the reactions in 

dimethylsulfoxide (DMSO) were carried out (Figure 1, Condition B-D). Enantiospecificity of 2a was 

extremely improved, 2a was obtained in 76% yield, 95% es by adding 10 mol% of CuCN and 2.0 

equivalents of water (Figure 1, Condition D). 

 

 

 







 



 

 

 

 









 

 

 

 



 

 

 

 

 

 

 

 







 
 









 

 



 







 

 

 

 

 



 

 



 

 









 

 

 

 





 

 

 
In conclusion, I -bromocarboxamides. The 

reaction -hydroxycarboxamides was promoted by Ag salt and occurred in a retentive 

manner via an aziridinone intermediate. 

 

 

 

 







 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

 
 

 

 







 

 

 

 
 

 

 

 

 

 
 

 
 

 







 

 
 

 
 

 

 

 
 

 

 

 

 

 







 
 

 

 

 

 
 

 
 

 

 

 

 
 

 







 

 
 

 
 

 

 

 
 

 

 

 

 

 







 
 

 

 

 

 
 

 
 

 

 

 
 

 
 
 
 
 
 







 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 







 

 

 

 
 

 

 

 

 

 
 

 

 







 
 

 
 

 

 

 
 

 

 

 
 

 

 

 

 







 

 

 
 

 

 

 
 

 

 

 







 

 

 
 

 

 

 
 

 

 
 

 







 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 
 
 
 







 

 
 

 

 

 
 

 

 

 







 
 

 

 

 
 

 
 

 
 
 
 
 







 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

































































(a)

(b)















































































 
 

 

 

 
 

 

 

 

 

 

 







 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 

 





 







 

 

 



 

 

 

 

 

 

 

 

 

 

 

 







 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 



 









 

 

 



 

 







 



 

 

 

 







 







 



 

 

 
 

 











 

 



 







 

 

 
 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 





 

 

 

 

 

 

 

 

 

 

 







 



 



 

 



 

 

 

 

 

 







 



 



 

 

 

 

 

 

 

 

 







 



 

 

 

 
 

 

 

 

 

 























 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

K. G.; Arévalo, M. C.; Falcón, M. A. Electrochim. Acta 2009, 54, 2621-2629. 

[10]  







 

 

 

 
General Information 
All reactions were carried out under nitrogen (99.95%) atmosphere. For TLC analyses precoated 
Kieselgel 60 F254 plates (Merck, 0.25 mm thick) were used; for column chromatography Silica 
Flash® P60 (SiliCycle, 40-
1H and 13C NMR spectra were obtained using a JEOL 400 MHz NMR spectrometer. Chemical shifts 
for 1H NMR were described in parts per million (chloroform as an internal standard  = 7.26) in CDCl3, 
unless otherwise noted. Chemical shifts for 13C NMR were expressed in parts per million in CDCl3 as 
an internal standard (  = 77.16), unless otherwise noted. High resolution mass analyses were obtained 
using an ACQUITY UPLC/ TOF-MS for EI. Specific rotation was recorded by JASCO P-2100. Chiral 
compounds were separated by YMC CHIRALART column (amylose-SA) and DAICEL chiral column 
series. Anhydrous MeCN was purchased from Kanto Chemical Co., Ltd. Other chemicals were 
purchased from TCI, Aldrich and Wako and directly used from the bottles. 
 

 
 

 

 
 

 

 







 
 

 

 

 
 

 

 

 













 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent) 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent). 

 
 

 

 







 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent) 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/Acetone = 99/1 as an 
eluent). 

 
 

 

 

HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent).  

 
 
 
 
 
 
 
 







 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent). 

 
 

 

 







 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent). 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent). 

 







 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent) 

 
 

 

 







 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as 
an eluent) 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent) 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 







 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 

 
 

 

 

 

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 99/1 as an 
eluent). 

 
 
 
 
 
 
 
 
 







 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 80/20 as an 
eluent). 

 
 
 
 
 
 







 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 90/10 as an 
eluent). 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 
 
 
 
 







 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 
 
 
 
 







 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 

 

  

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/EtOAc = 70/30 as an 
eluent). 

 
 
 







 
 

 
 

 

 

 3312, 3057, 
2922, 2860, 1666, 1596, 1526, 1441, 1379, 1310, 1247, 1152, 1072, 975, 901, 864, 743

HRMS (ESI-MS)
  

 
 

 

 3311, 2956, 2926, 
2860, 1659, 1597, 1513, 1412, 1247, 1164, 1031, 977, 872, 818, 715

HRMS (ESI-MS)   

 

 

 3314, 2956, 2926, 2872, 
1661, 1594, 1521, 1406, 1309, 1247, 1156, 975, 871, 807, 709







HRMS (ESI-MS)   
 

 

 

 3310, 2958, 
2926, 2874, 1670, 1590, 1514, 1399, 1300, 1243, 1154, 1089, 1014, 976, 870, 815, 705, 678

HRMS (ESI-MS)
  

 
 

 

 3310, 2958, 
2927, 2873, 1671, 1587, 1513, 1456, 1395, 1243, 1154, 1073, 1011, 977, 813, 705

HRMS (ESI-MS)
  

 
 

 

 3305, 2954, 
2924, 2871, 1669, 1584, 1508, 1457, 1392, 1303, 1281, 1239, 1153, 1006, 976, 869, 810, 706







HRMS (ESI-MS)
  

 
 

 

 3324, 2963, 2926, 2859, 
1709, 1672, 1593, 1518, 1409, 1267, 1176, 1101, 974, 850, 766

HRMS (ESI-MS)
  

 
 

 

 3297, 
2964, 2926, 2873, 1667, 1585, 1518, 1450, 1291, 1257, 1155, 980, 922, 841, 747, 709

HRMS 
(ESI-MS)   
 

 

 

 3409, 2956, 2928, 2871, 1691, 
1583, 1521, 1448, 1153, 1009, 971, 856, 754, 702







HRMS (ESI-MS)
  

 
 

 

 3223, 2954, 
2927, 2871, 1664, 1512, 1466, 1378, 1263, 1220, 1155, 982, 876, 764, 723

HRMS (ESI-MS)   
 

 

 

 3265, 2957, 2866, 1659, 
1508, 1457, 1380, 1257, 1154, 979, 793, 735

HRMS (ESI-MS)
  

 

 

 3346, 3057, 
2947, 1671, 1596, 1525, 1496, 1438, 1374, 1319, 1252, 1118, 1069, 1027, 936, 886, 850, 752, 730, 689







HRMS 
(ESI-MS)   
 

 

 

 3378, 2974, 
2941, 2882, 2108, 1739, 1672, 1596, 1522, 1492, 1438, 1319, 1305, 1238, 1128, 1071, 1030, 1003, 963, 
937, 905, 864, 810, 759, 724, 689, 669

HRMS 
(ESI-MS)   
 

 

 

3287, 3065, 
2971, 2935, 2876, 1670, 1596, 1526, 1489, 1442, 1399, 1316, 1250, 1181, 1145, 1090, 1039, 1012, 968, 
909, 883, 825, 783, 750, 688.

HRMS (ESI-MS)
  

 
 

 

 3262, 2956, 1661, 1515, 1456, 1223, 1054, 929, 796







HRMS 
(ESI-MS)   
 

 

 

 3253, 2958, 1660, 1514, 1214, 1158, 1056, 797

HRMS (ESI-MS)   
 

 

 

3264.8, 3069.7, 2956.5, 2869.3, 1660.9, 1591.1, 1508.0, 1458.1, 1365.7, 1325.8, 1255.8, 1210.0, 
1162.2, 1052.3, 945.6, 893.2, 849.5, 797.7, 741.4, 702.8.

HRMS (ESI-MS)

 
 

 







 3319, 3032, 2926, 2849, 
1671, 1623, 1573, 1505, 1448, 1405, 1310, 1271, 1243, 1185, 1155, 1088, 1014, 975, 881, 839, 758, 697, 
654

HRMS (ESI-MS)   
 

 

 

 3339, 2958, 
2930, 2872, 1694, 1592, 1520, 1407, 1267, 1246, 1174, 1108, 1017, 973, 855, 767

HRMS (ESI-MS) 
 

 
 

 

 3324, 2952, 
2925, 2858, 1708, 1675, 1593, 1518, 1453, 1409, 1325, 1276, 1180, 1112, 976, 845, 764

HRMS (ESI-MS)
  

 
 
 







 

 

 3275, 
2933, 1718, 1669, 1593, 1519, 1411, 1263, 1163, 1102, 1019, 973, 848, 763, 693

HRMS (ESI-MS)
  

 
 

 

 3342, 
2956, 2928, 2870, 1686, 1592, 1519, 1407, 1264, 1173, 1098, 972, 854, 764

HRMS (ESI-MS)
  

 
 

 

 3311, 
2965, 2926, 2859, 1717, 1670, 1595, 1520, 1487, 1408, 1370, 1272, 1172, 1123, 1068, 1010, 976, 846, 798, 
764







HRMS (ESI-MS)
  

 
 

 

 3329, 2961, 
2930, 2872, 1693, 1593, 1522, 1408, 1274, 1246, 1174, 1111, 973, 857, 769

HRMS (ESI-MS)   
 

 

 

 3275, 2959, 2868, 1637, 
1494, 1458, 1303, 1266, 1147, 976, 848, 750, 697

 HRMS (ESI-
MS)   
 

 

 

 







 
 

 
 

 3312, 2957, 2924, 2860, 1666, 1582, 1516, 1405, 1308, 1242, 1153, 1069, 975, 871, 827, 
750, 686

 
HRMS (ESI-MS)   
 

 

 

 3315, 2955, 2928, 2871, 1668, 1590, 1508, 
1403, 1313, 1288, 1247, 1155, 1073, 1006, 977, 871, 830, 756, 687

 HRMS (ESI-MS)
  

 

 

 







 

 

 3329, 2958, 292, 2871, 1702, 1673, 1636, 1587, 1514, 1411, 
1306, 1244, 1209, 1144, 975

 HRMS (ESI-MS)
  

 
 

 

 2957, 2929, 2872, 1640, 1594, 1494, 1458, 1378, 1270, 1119, 1029, 970, 773, 731, 698

 
HRMS (ESI-MS)   
 

 

 







 2935, 2870, 1598, 1504, 1458, 1374, 1193, 1140, 1110, 1033, 
989, 949, 859, 745, 690

 HRMS (ESI-MS)   
 

 

 

 

 2956, 2930, 1757, 1734, 1455, 1240, 1209, 
1139, 979, 696

 
HRMS (ESI-MS)   
 

 

 

 3338, 2955, 2859, 
2811, 1693, 1593, 1521, 1458, 1407, 1270, 1174, 1112, 1015, 973, 860, 769, 696

HRMS (ESI-MS) 
 







 

 

 
 

 

 

 
HRMS (ESI-MS)   

YMC CHIRAL ART Amylose-SA (flow rate: 21.0 mL/min, n-hexane/i-PrOH = 99/1 as an 
eluent). 

 
 

 

 


 
3267, 2959, 2925, 2860, 2232, 1675, 1570, 1508, 1482, 1390, 1288, 1238, 1154, 1116, 980, 848, 827, 687







HRMS (ESI-MS)
  

 
 

 

 3175, 3101, 2953, 2868, 1675, 1602, 1459, 
1409, 1330, 1291, 1159, 976, 886, 831

HRMS (ESI-MS)
  

 
 

 

 3340, 3188, 3067, 2955, 2928, 2871, 1651, 1621, 1493, 1458, 
1373, 1062, 829, 752







HRMS (ESI-
MS)   
 

 

 

 3189, 2929, 2871, 1653, 1617, 
1502, 1376, 1343, 1045, 974, 820, 785

HRMS (ESI-MS)   
 

 

 







 
3303, 2928, 1603, 1540, 1491, 1457, 1360, 1236, 1051, 838, 747

HRMS (ESI-MS)   
 

 


 

 
 

 

 











 
 



 
 













 
 



 































































 



 

   

   

 
 

 

 

 

 

 

 

 

 

 



















      




















      


 

 







 



 

 

 

 

 

 

 

 

 

 

 

   

 
 

 

 

 

 

 

 

 

 

 

  



















      
















   


 

 







 



 



  

   

 
 

 

 

 

 

 

 

 

 

 















      
















      


 

 











































































































































































































 
 

 

 

 
 



 



 

Chemoselective Suzuki-Miyaura coupling by using steric hindered substituent as protector of boron 

p-orbital was reported by Pietruszka group in 2004 (Scheme 1).5 









 

 



 

 

 

 
 



 









 

 

 
 



 

 

 









 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 







 
 



 

 

 
 









 

 









 

 

 

 
 





 

 

 







 
 

 



 

 

 

 

 

 

 

 

 

 

 







 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 



 

 



 

 
 

 









 

 

 
 

 

 

 
 



 
 

 







 
 

 



 
 

 

 
 

 

 

 
 

 
 







 
 

 

 



 

 
 

 
 







 
 



 







 

 

 







 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





  All reactions were carried out under nitrogen (99.95%) atmosphere. For TLC analyses precoated 
Kieselgel 60 F254 plates (Merck, 0.25 mm thick) were used; for column chromatography Silica 
Flash® P60 (SiliCycle, 40- hed by UV light (254 nm), 
1H and 13C NMR spectra were obtained using a JEOL 500 MHz NMR spectrometer. Chemical shifts 
for 1H NMR were described in parts per million (chloroform as an internal standard = 7.26) in CDCl3, 
unless otherwise noted. Chemical shifts for 13C NMR were expressed in parts per million in CDCl3 as 
an internal standard ( = 77.16), unless otherwise noted. 
  High 
resolution mass analyses (HRMS) were obtained using an ACQUITY UPLC/ TOF-MS for ESI. 
Infrared spectra were recorded on Agilent Technologies Cary 630 FTIR. Anhydrous solvents were 
purchased from Kanto Chemical Co., Ltd. Other chemicals were purchased from TCI, Aldrich, and 
Wako and directly used without further purification.  























 
 

 

 

 
 

 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 







 
 



 



 
 

 
 
 







 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 
 
 
 
 
 
 
 







 

 

 
 

 

 

 

 







 

 

 
 

 
 

 

 
 







 
 

 

 
 

 

 

 







 
 

 

 

 

 
 
 
 
 
 
 
 
 







 
 

 

 
 

 
 

 







 
 

 

 

 
 

 

 

 

 

 







 
 

 


 

 

 

 

 
 

 

 







 
 

 
 

 
 

 

 

 
 

 

 

 
 

 

 







 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 
 
 







 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 
 
 
 







 

 

 
 

 

 

 
 

 

 

 
 

 

 
 
 







 

 

 
 

 

 

 
 
 







 

 

 
 

 

 

 
 
 
 
 
 
 
 







 

 

 
 

 

 

 
 
 
 
 
 
 
 
 







 

 

 
 

 
 


 

 
 

 

 

 







 



 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 







 



 

 

 

 
 









 
 

 

 

 
 


 

 


 







 
 

 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 

 

 
 

 

 

 







 

 

 

 

 

 

 

 

 

I -bromocarboxamides. The 

reaction occurred in a retentive manner via an aziridinone intermediate. Also,

 

 

 

 







 

 


