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General Information 

Racemic aryloxy/terminal epoxides, N-protected amines and other reagents were used as 

received. The solvents were dried by standard procedures, distilled and stored under nitrogen
1
. 

NMR spectra were obtained with (500/200 MHz and 125/50 MHz for 
1
H and 

13
C NMR 

respectively) and are referenced internally with TMS, Splitting patterns were reported as s, 

singlet; d, doublet; dd, doublet of doublet; t, triplet; q, quartet; m, multiplet; br, broad. FTIR 

spectra were recorded using KBr window. Mass spectra were recorded with LC-MS(Q-

TOFF). For the product purification flash chromatography was performed using silica gel 

100-200 mesh. Enantiomeric excesses (ee) of the products were determined by HPLC using 

AD-H, OD and OJ, IA and IC chiral columns with 2-propanol/n-hexane as eluent,  

enantiomeric excesses (ee) of the aliphatic epoxides were determined by GC length of 

polymeric chain were determined by GPC with THF as eluent, optical rotations were 

measured with  Automatic Polarimeter .  
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HPLC and GC profiles of products 

(R)-tert-butyl-2-hydroxy-3-phenoxypropylcarbamate (11a) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 12.63 min (R, major) and 17.94 min (S, minor); 

 

Peak# Ret. 

Time 

Area Peak 

Start 

Peak End Area% 

1 13.889 11619768 13.387 14.699 49.3914 

2 18.343 11906108 17.877 19.552 50.6086 

 

Peak# Ret. 

Time 

Area Peak 

Start 

Peak End Area% 

1 12.633 14174882 12.128 14.592 99.9107 

2 17.904 12665 17.707 18.507 0.0893 
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 (R)-ethyl-2-hydroxy-3-phenoxypropylcarbamate (12a) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 21.12 min (R, major) and 32.02 min (S, minor);  

 

Peak# Ret. 

Time 

Area Peak 

Start 

Peak End Area% 

1 20.110 11799816 18.613 21.717 47.1971 

2 30.506 13201356 28.427 33.205 52.8029 

 

 

Peak# Ret. 

Time 

Area Peak Start Peak End Area% 

1 21.129 1873354 19.072 23.381 99.5408 

2 32.023 8643 31.392 32.704 0.4592 
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(R)-benzyl-2-hydroxy-3-phenoxypropylcarbamate (13a) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 34.44 min (R, major);  

 

Peak# Ret. 

Time 

Area Peak Start Peak End Area% 

1 33.200 11954256 31.989 34.731 48.5718 

2 39.482 12657249 37.749 41.632 51.4282 

 

Peak# Ret. 

Time 

Area Peak Start Peak End Area% 

1 34.442 3653681 33.429 35.552 100.0000 
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(R)-tert-butyl-3-(4-tert-butylphenoxy)-2-hydroxy propylcarbamate (11b) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 15.28 min (R, major) and 21.22 min (S, minor);
  

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 16.930 11796382 15.435 20.224 44.2253 

2 22.408 14876974 21.365 26.464 55.7747 

 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 15.281 24586306 14.464 19.936 100.0039 
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(R)-ethyl-3-(4-tert-butylphenoxy)-2-hydroxy propylcarbamate (12b) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 17.78 min (R, major) and 20.19 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 16.403 22296073 15.328 18.379 50.0353 

2 20.000 22264630 19.019 22.283 49.9647 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 17.787 6121003 17.248 18.763 99.2627 

2 20.197 45465 19.925 20.779 0.7373 
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(R)-benzyl-3-(4-tert-butylphenoxy)-2-hydroxy propylcarbamate (13b) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 27.95 min (R, major) and 32.26 min (S, minor);
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 (R)-tert-butyl-3-(4-chlorophenoxy)-2-hydroxy propylcarbamate (11c) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 68.17 min (R, major) and 73.69 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 67.065 26043507 64.821 70.112 49.8090 

2 73.334 26243191 70.933 76.555 50.1910 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 68.177 17485022 64.800 70.805 99.8708 

2 73.690 22616 73.227 74.272 0.1292 
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(R)-ethyl-3-(4-chlorophenoxy)-2-hydroxy propylcarbamate (12c) 

 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 75.00 min (R, major) and 82.49 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 73.737 5013835 71.349 76.363 50.8671 

2 80.020 4842894 77.632 82.848 49.1329 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 75.001 55935832 72.267 79.253 99.1787 

2 82.498 463186 80.427 84.779 0.8213 
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(R)-benzyl-3-(4-chlorophenoxy)-2-hydroxy propylcarbamate (13c) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 13.94 min (R, major) and 17.79 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 14.852 31740568 13.856 15.787 50.0989 

2 18.289 31615195 17.525 19.552 49.9011 

 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 13.948 35771852 12.971 15.392 98.7074 

2 17.793 468458 17.504 18.368 1.2926 
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(R)-tert-butyl-2-hydroxy-3-(O-tolyloxy)propylcarbamate (11d) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 38.20 min (R, major) and 45.81 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 37.335 37638672 35.979 39.040 50.0888 

2 45.641 37505166 44.064 47.456 49.9112 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 38.204 1334113 37.141 39.573 99.4223 

2 45.815 7752 45.525 46.272 0.5777 
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(R)-ethyl-2-hydroxy-3-(O-tolyloxy)propylcarbamate (12d) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 36.69 min (R, major);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 38.284 7807375 36.512 40.363 50.1011 

2 47.032 7775867 44.875 49.344 49.8989 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 39.699 483735 38.453 40.619 100.0000 
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 (R)-benzyl-2-hydroxy-3-(o-tolyloxy)propylcarbamate (13d) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 22.91 min (R, major) and 25.13 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 22.175 61092025 19.787 22.869 50.6321 

2 24.244 59566648 22.923 25.483 49.3679 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 22.918 1260589 22.027 25.003 99.9380 

2 25.131 781 25.131 25.803 0.0620 
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 (R)-3-chloro-2-hydroxy-propyl)-carbamic acid tert-butyl ester (11e)                       

 

The ee was determined by HPLC on the corresponding O-benzyl derivative
2 

 (Chiralpak AD-

H column) mobile phase, 90/10 n-hexane/i-PrOH; flow rate 0.7 mL/min; tR = 21.88 min (R, 

major) and 24.21 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 20.186 19280896 19.435 21.035 51.0070 

2 22.742 18519630 22.027 23.605 48.9930 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 21.881 72102752 20.768 22.923 99.9875 

2 24.213 9045 24.203 25.461 0.0125 
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((R)-tert-butyl 2-hydroxyheptylcarbamate (11f) 

 

 

The ee was determined by HPLC the corresponding O-benzyl derivative
2
 (Chiralpak AD-H 

column) mobile phase, 90/10 n-hexane/i-PrOH; flow rate 0.7 mL/min; tR = 18.58 min (R, 

major);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 18.936 16891193 18.507 19.541 50.3810 

2 20.342 16635717 19.904 20.907 49.6190 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 18.582 5152967 17.888 19.541 100.0000 
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 (R)-tert-butyl-3-(benzyloxy)-2-hydroxy propylcarbamate (11g) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 30.71 min (R, major) and 35.63 min (S, minor);
 
 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 32.477 16460161 31.200 36.117 49.9548 

2 38.257 16489976 36.117 43.061 50.0452 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 30.716 445971 28.864 32.512 99.2607 

2 35.634 3321 34.816 36.320 0.7393 
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 (R)-2-hydroxy-3-(naphthalen-1-yloxy)-propyl-carbamic acid tert-butyl ester (11h) 

 

The ee was determined by HPLC (Chiralpak AD-H column) mobile phase, 90/10 n-hexane/i-

PrOH; flow rate 0.7 mL/min; tR = 21.51 min (R, major)  

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 23.704 137963427 23.029 25.867 48.4906 

2 26.812 146552648 26.037 29.429 51.5094 

 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 21.517 70560054 20.885 23.808 100.0000 
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(S)-tert-butyl 2-hydroxy-3-(naphthalen-1-yloxy) propyl (isopropyl)carbamate 15 

 

The ee was determined by HPLC analysis using a Chiralpak AD-H column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 8.72 min; tS  = 10.10 min).                     

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 7.600 24046757 7.360 8.427 48.3799 

2 9.100 25657217 8.821 9.888 51.6201 

                  

 

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 7.560 28824612 7.285 8.501 99.9813 

2 9.171 5378 9.024 9.376 0.0187 
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(S)-1,2-epoxy-3-phenoxy propane (9a')  

 

The ee was determined by HPLC analysis using a Chiralpak OD column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 10.06 min; tS  = 14.93 min).                                                        

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 9.471 5822261 9.141 10.048 50.0838 

2 13.477 5802772 13.163 14.240 49.9162 

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 10.067 3039 9.749 10.752 0.0077 

2 14.939 39643169 12.992 17.579 99.9923 
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(S)-1,2-epoxy-3-(4-tert-butylphenoxy) propane (9b')  

 

The ee was determined by HPLC analysis using a Chiralpak OD column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 17.09 min; tS  = 23.52 min).        

 

 



21 
 

 

(S)-1,2-epoxy-3-(4-chlorophenoxy) propane (9c')  

 

The ee was determined by HPLC analysis using a Chiralpak IC column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 8.72 min; tS  = 10.10 min).    

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 7.672 19589755 7.392 8.203 47.4663 

2 8.407 21681072 8.203 9.312 52.5337 

 

Peak# Ret. Time Area Peak 

Start 

Peak End Area% 

1 8.427 11483081 8.064 9.099 100.0000 
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 (S)-1,2-epoxy-3-(2-methylphenoxy) propane (9d')  

 

The ee was determined by HPLC analysis using a Chiralpak IA column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 8.72 min; tS  = 10.10 min).                                                        

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 8.055 12841917 7.776 8.800 49.8692 

2 9.621 12909278 9.344 10.464 50.1308 

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 8.726 55285 8.480 8.971 0.8474 

2 10.107 6468582 9.675 10.933 99.1526 
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(S) Epichlorohydrin (9e') 

 

The ee was determined by GC analysis using a chiral BTA column. Column temperature 

,70-140 
o
C, detector and injector temperature 200 

o
C. 
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(S)1,2-epoxy hexane (9f') 

 

The ee was determined by GC analysis using a chiral BTA column. Column temperature 

,50 
o
C isotherm, detector and injector temperature 200 

o
C. 
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(S)-Benzylglycidyl ether (9g')  

 

The ee was determined by HPLC analysis using a Chiralpak OD column (80/20 hexane/i-PrOH; 

flow rate 0.8 mL/min; tR = 8.72 min; tS  = 10.10 min).    

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 9.581 5223788 9.163 10.912 49.5096 

2 11.821 5327269 11.360 13.259 50.4904 

 

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 13.599 12456258 13.003 15.403 99.9857 
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(S)-Naphthylglycidyl ether (9h′)    

                                                                                                 

The ee was determined by HPLC analysis using a Chiralpak OD column (80/20 hexane/i-

PrOH; flow rate 0.8 mL/min; tR = 8.72 min; tS  = 10.10 min).                                                       

 

 

 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 10.111 94545 9.781 10.571 0.9655 

2 11.359 9697548 10.848 12.501 99.0345 

Peak# Ret. Time Area Peak Start Peak End Area% 

1 9.831 45433743 9.493 10.773 47.8010 

2 11.127 49613955 10.816 12.267 52.1990 

Catalyst-2 

 

catalyst-1 
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1
H and 

13
C NMR Spectra of ligands and products 

 Polymeric salen ligand 1’ 
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Polymeric salen ligand  2’ 
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tert-butyl isopropylcarbamate 14 
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(S)-tert-butyl 2-hydroxy-3-(naphthalen-1-yloxy)propyl(isopropyl)carbamate 15 
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(R)-Naftopidil  16 
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GPC Spectra of polymeric ligands 

Polymeric salen ligand 1’ 
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Polymeric salen ligand 2’
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Polymeric salen ligand 6’ 
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Polymeric salen ligand 7’ 
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Polymeric salen ligand 8’ 
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