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Experimental section 

General information: 

All solvents were freshly distilled prior to use. Melting points were determined using 

capillary method and are uncorrected. . The TLC was effected with silica gel GF254  pre-

coated on glass plates using the following solvent systems as mobile phases : (a)  Ethyl 

acetate : Hexane (2:8) for azides (b) Chloroform : Methanol (9:1)  for ureas, (b) Ethyl 

acetate : Hexane (3:7) for carbamates. 

 

CHARACTERIZATION DATA 

pyridine-3-carboxylic acid azide 2a:  

Rf
 0.3 (n-hexane/EtOAc 8:2); IR (KBr) υmax

 = 2130 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

7.78 – 7.68 (2H, m), 8.11 (1H, d, J = 7.6 Hz), 8.30 (1H, s); 13C NMR (CDCl3, 100 MHz) δ 

126.42, 129.31, 135.83, 151.18, 152.24, 172.35; HRMS Calc’d for C6H4N4O m/z: 171.0283 

(M++Na), found 171.0286 
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pyridine-2-carboxylic acid azide 2b:  

Rf
 0.3 (n-hexane/EtOAc 8:2); IR (KBr) υmax

 = 2128 cm-1; 1H NMR (CDCl3, 400 MHz) δ  

7.37 (1H, m), 7.71 (1H, m), 7.95 (1H, d, J = 7.10 Hz), 8.53 (1H, d, J = 6.5 Hz); 13C NMR 

(CDCl3, 100 MHz) δ 125.00, 128.36, 137.59, 148.18, 150.19, 172.20; ES MS m/z: Calc’d 

for C6H4N4O m/z: 171.0  (M++Na), found 171.0 

furan-2-carboxylic acid azide 2c:  

 Rf
 0.4 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2132 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

6.87 (1H, m), 7.30 (1H, d, J = 7.0 Hz), 7.23 (1H, d, J = 6.9 Hz); 13C NMR (CDCl3, 100 

MHz) δ 112.04, 120.50, 144.30, 146.85, 178.95; HRMS Calc’d for C5H3N3O2 m/z: 

160.0123 (M++Na), found 160.0131 

thiophene-2-carboxylic acid azide 2d: 

 Rf
 0.5 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2140 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

6.98 (1H, d, J = 6.8Hz), 7.21 (1H, d, J = 6.1 Hz), 7.25 (1H, m): 13C NMR (CDCl3, 100 

MHz) δ 129.22, 130.15, 132.06, 142.52, 174.48; HRMS Calc’d for C5H3N3OS m/z: 

175.9870 (M+++Na), found 175.9895 

2-(1H-indol-3-yl) acetyl azide 2e: 

  Rf
 0.4 (n-hexane/EtOAc 8:2); IR (KBr) υmax

 = 2138  cm-1; 1H NMR (CDCl3, 400 MHz) δ 

3.86 (2H, s), 7.02 (1H, d, J = 2.0 Hz), 7.05- 7.59 (4H, m), 8.84 (1H, s); 13C NMR (CDCl3, 

100 MHz) δ 31.84, 111.81, 111.93, 120.03, 122.50, 123.74, 123.89, 127.69, 136.69, 

172.83; HRMS Calc’d for C10H8N4O m/z: 201.0776 (M++H), found 201.0781 
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cinnamoyl azide 2f: 

 Rf
 0.4 (n-hexane/EtOAc 8:2); IR (KBr) υmax

 = 2137 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

6.60 (1H, d, J = 8.6 Hz), 7.12 (2H, d, J = 9.2 Hz), 7.25-7.55 (3H, m) 7.58 (1H, d, J = 8.8 

Hz); 13C NMR (CDCl3, 100 MHz) δ 125.08, 126.21, 126.52, 127.58, 133.39, 140.52, 

181.83; HRMS Calc’d for C9H7N3O m/z: 174.0667 (M++H), found 174.0632 

phenyl acetyl azide 2g:  

Rf
 0.6 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2135 cm-1;  1H NMR (CDCl3, 400 MHz) δ 

3.98 (2H, s),  7.23 (1H, m), 7.28 (2H, d, J = 6.8 Hz), 7.34 (2H, m); 13C NMR (CDCl3, 100 

MHz) δ 38.18, 127.84, 129.31, 129.91, 141.33, 181.45; HRMS Calc’d for C8H7N3O m/z: 

184.0487 (M++Na), found 184.0472 

p-nitro benzoyl azide 2h :   

Rf
 0.4 (n-hexane/EtOAc 8:2); IR (KBr) υmax

 = 2130 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

7.57 (2H, d, J = 7.3 Hz), 7.68 (2H, d, J = 7.1 Hz); 13C NMR (CDCl3, 100 MHz) δ 120.49, 

128.29, 144.27, 156.63, 179.55; HRMS Calc’d for C7H4N4O3 m/z: 215.0181 (M++Na), 

found 215.0190 

p-(Fmoc-amino)benzoyl azide 2i:  

Rf
 0.3 (n-hexane/EtOAc 8:2);  IR (KBr) υmax

 = 2138  cm-1 ;  1H NMR (CDCl3, 400 MHz) δ 

4.32 (1H, m), 4.51 (2H, d, J = 6.8 Hz), 7.25 -7.95 (12H, m);  13C NMR (CDCl3, 100 MHz) 

δ  47.56, 67.05, 120.52, 125.20, 125.42, 127.60, 128.26, 136.27, 138.16, 141.83, 144.22, 

156.08, 178.90; ES MS Calc’d for C22H16N4O3 m/z: 407.1 (M++Na), found 407.1 

(R)-(9H-fluoren-9-yl)methyl 1-azido-1-oxopropan-2-ylcarbamate {Fmoc-Ala-N3} 4a: 

Rf
 0.4 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2148 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

1.45 (3H, s), 4.23-4.27 (1H, br), 4.28-4.48 (3H, br), 5.42 (1H, br), 7.26-7.79 (8H, m); 13C 
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NMR (CDCl3, 100 MHz) δ 18.64, 47.53, 51.95, 67.59, 120.54, 125.43, 127.62, 128.31, 

141.82, 144.10, 150.65, 180.94; HRMS Calc’d for C18H16N4O3 m/z: 359.1120 (M+++Na), 

found 359.1126 

(9H-fluoren-9-yl)methyl 1-azido-3-methyl-1-oxobutan-2-ylcarbamate{Fmoc-Val-N3} 

4b:  

Rf
 0.4 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2138 cm-1;  1H NMR (CDCl3, 400 MHz) δ 

0.92 - 0.93 (6H, br), 2.11 (1H, m), 4.15-4.34 (2H, m), 4.35 (1H, d, J = 7.2 Hz), 4.41 (1H, d, 

J = 6.4 Hz), 5.15 (1H, m), 7.22-7.70 (8H, m); 13C NMR (CDCl3, 100 MHz) δ 17.72, 31.36, 

47.68, 61.23, 67.64, 125.44, 125.56, 127.60, 128.26, 141.84, 144.20, 156.80, 180.16; 

HRMS Calc’d for C20H20N4O3 m/z: 387.1433 (M++Na), found 387.1423 

(9H-fluoren-9-yl)methyl 1-azido-4-methyl-1-oxopentan-2-ylcarbamate{Fmoc-Leu-

N3} 4c:  

Rf
 0.5 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2137 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

0.85 (6H, br), 1.42-1.68 (3H, br), 4.11- 4.40, (4H, m), 5.05 (1H, br), 7.21-7.68 (8H, m); 

13C NMR (CDCl3, 100 MHz) δ 25.10, 25.30, 41.44, 45.78, 54.82, 67.54, 125.45, 125.55, 

127.59, 128.25, 141.84, 144.16, 156.56, 181.13; HRMS Calc’d for C21H22N4O3 m/z: 

401.1590 (M+++Na), found 401.1573 

 (9H-fluoren-9-yl)methyl 1-azido-4-methyl-1-oxopentan-2-ylcarbamate{Fmoc-Ile-N3} 

4d:  

Rf
 0.5 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 =2150 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

0.91 (3H, m), 1.00–1.35 (5H, m), 1.92 (1H, m), 4.44 (2H, m), 4.51 (2H, d, J = 6.3 Hz), 

7.25–7.77 (8H, m); 13C NMR (CDCl3, 100 MHz) δ 11.63, 15.10, 25.70, 30.02, 47.58, 
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55.82, 67.09, 120.49, 125.76, 127.67, 128.29, 141.59, 144.27, 156.63, 180.09; HRMS 

Calc’d for C21H22N4O3 m/z: 401.1590 (M++Na), found 401.1596 

(9H-fluoren-9-yl)methyl 1-azido-1-oxo-3-phenylpropan-2-ylcarbamate{Fmoc-Phe-N3} 

4e:  

Rf
 0.5 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2145 cm-1; 1H NMR (CDCl3, 400 MHz) δ 

3.75 (2H, s), 4.18-4.31 (3H, m), 4.48-4.54 (1H, br), 5.29 (1H, s), 7.28-7.78 (11 H, m); 13C 

NMR (CDCl3, 100 MHz) δ 26.10, 47.53, 53.95, 68.45, 125.43, 125.78, 126.84, 127.63, 

128.33, 129.15, 129.58, 136.70, 141.82, 144.10, 157.98, 179.18; HRMS Calc’d for 

C24H20N4O3 m/z: 451.1172 (M++K), found 451.1615 

azido(pyrrolidin-2-yl)methanone(9H-fluoren-9-yl)methyl2-azidocarbonyl)pyrrolidine-

1 – carboxylate  {Fmoc-Pro-N3}  4f:  

 Rf
 0.4 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 =2142 cm-1;  1H NMR (CDCl3, 400 MHz) δ 

1.42–1.95 (4H, m), 3.12 (2H, m), 4.26 (2H, m), 4.42 (2H, d, J = 5.9 Hz), 7.22–7.55 (8H, 

m); 13C NMR (CDCl3, 100 MHz) δ 24.55, 26.12, 41.29, 43.68, 52.77, 66.25, 126.61, 

127.82, 128.10, 129.35, 141.11, 144.58, 156.20, 178.95; HRMS Calc’d for C20H18N4O3 

m/z: 385.1277 (M++Na), found 385.1130 

benzyl 1-azido-1-oxo-3-phenylpropan-2-ylcarbamate {Z-Phe-N3} 4g:  

Rf
 0.3 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2133 cm-1 ;  1H NMR (CDCl3, 400 MHz) δ 

3.01-3.18 (2H, m), 4.62 (1H, m), 5.09 (2H, s), 7.12-7.38 (10H, m); 13C NMR (CDCl3, 100 

MHz) δ 38.13, 57.22. 67.67, 128.07, 128.64, 128.79, 129.09, 129.32, 129.77, 135.93, 

136.70 156.36, 179.81; HRMS Calc’d for C17H16N4O3 m/z: 347.1120 (M++Na), found 

347.1098 
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(S)-benzyl 4-(2-azido-2-oxoethyl)-5-oxooxazolidine-3-carboxylate4h {Z-Asp(oxa)-N3} 

4h:  

Rf
 0.4 (n-hexane/EtOAc 9:1); IR (KBr) υmax

 = 2146.62 cm-1 ; 1H NMR (CDCl3, 400 MHz) δ  

5.14 (1H, s), 5.39-5.44 (1H, m), 5.58-5.67 (2H, m) 7.35 (m, 5H); 13C NMR (CDCl3, 100 

MHz) δ 21.46, 55.60, 67.78, 79.02, 128.57, 128.93, 129.26, 136.92, 153.34, 172.63; ESMS 

Calc’d for C13H12N4O5 m/z: 327.0 (M++Na), found 327.1 

(S)-methyl2-(3-((S)-1-(((9H-fluoren-9-yl)methoxy)carbonyl)ethyl)ureido)-3-

methylbutanoate {Fmoc-Ala-ψ[NHCONH]-Val-OMe}  5a: Rf
 0.4 (CHCl3/MeOH 9:1); 

IR (KBr) υmax
 = 1642 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 0.79 (6H, br), 1.16-1.94 (4H, 

br), 3.55 (3H, s), 4.10-4.24 (2H, br), 4.51-4.82 (2H, br), 5.13 (1H, br), 6.31-6.37 (2H, br), 

7.22-7.94 (8H, m); 13C NMR (DMSO, 100 MHz) δ 18.34, 20.75, 31.28, 45.18, 51.35, 

53.82, 59.74, 66.15, 126.53, 126.81, 127.12, 128.39, 141.12, 144.23, 156.02, 157.23, 

174.12; HRMS Calc’d for C24H29N3O5 m/z: 462.2005 (M++Na), found 462.2008 

(S)-methyl2-(3-((S)-1-(((9H-fluoren-9-yl)methoxy)carbonyl)-2-

phenylethyl)ureido)propanoate   {Fmoc-Phe-ψ[NHCONH]-Ala-OMe 5b: Rf
 0.4 

(CHCl3/MeOH 9:1); IR (KBr) υmax
 = 1651cm-1 ;  1H NMR (DMSO, 400 MHz) δ 0.83 (3H, 

s), 3.43 (2H, m), 3.49 (3H, s), 4.32 – 4.52 (2H, m), 4.61 (2H, d, J =  6.6 Hz), 5.05 (1H, br), 

7.25–7.82 (13H, m) ; 13C NMR (DMSO, 100 MHz) δ 19.08, 38.13, 47.54, 48.79, 52.43, 

62.51, 66.31, 120.55, 125.88, 126.92, 127.71, 128.29, 128.81, 130.03, 138.42, 141.56, 

144.51, 156.38, 157.10, 174.89; HRMS Calc’d for C28H29N3O5 m/z: 510.2005 (M++Na), 

found 510.2010 

(S)-methyl 2-(3-((S)-1-(tert-butoxycarbonyl)-2-methylpropyl)ureido)propanoate {Boc-

Val-ψ[NHCONH]-Ala-OMe} 5c: 
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Rf
 0.4 (CHCl3/MeOH 9:1); IR (KBr) υmax

 = 1641 cm-1 ; 1H NMR (DMSO, 400 MHz) δ 0.84 

(6H, d, J = 6.0 Hz) 1.25 (3H, d, J = 7.2 Hz), 1.36 (9H, s), 1.87 (1H, br), 3.64 (3H, s), 4.25 

(1H, m), 4.76 (1H, br), 6.22 – 6.58 (2H, br); 13C NMR (DMSO, 100 MHz) δ  17.69, 17.79, 

27.66, 31.91, 47.55, 51.17, 62.53, 75.38, 154.56, 156.26, 173.66; HRMS Calc’d for 

C14H27N3O5 m/z: 340.1848 (M++Na), found 340.1825 

(S)-methyl2-(3-((S)-1-(tert-butoxycarbonyl)-3-methylbutyl)ureido)-3-methylbutanoate 

{Boc-Leu-ψ[NHCONH]-Val-OMe} 5d: 

Rf
 0.4 (CHCl3/MeOH 9:1); IR (KBr) υmax

 = 1649 cm-1 ;1H NMR (DMSO, 400 MHz) δ 0.85 

(12H, br), 1.38 (9H, s), 1.55 (2H, br) 2.09 (2H, br), 3.63 (3H, s), 4.21 (1H, m), 4.32 (1H, 

m), 5.03 (1H, br), 6.41-6.53 (2H, m); 13C NMR (DMSO, 100 MHz) δ 17.12, 17.88, 18.56, 

27.15, 31.08, 48.11, 52.96, 55.14, 63.18, 76.31, 155.82, 156.33, 172.68; HRMS Calc’d for 

C17H33N3O5 m/z: 382.2318 (M++Na), found 382.2313 

Z-Ala-ψ[NH-CO-NH]-Gly-OMe, 5e: 

 IR (KBr) υmax
 = 1641 cm-1 ;  1H NMR (CDCl3  400 MHz) δ 1.38 (3H, J = 6.7 Hz, d) 3.55 

(3H, s), 4.61 (2H, J = 7.0 Hz, d), 4.99 (2H, s), 5.56 (1H, m), 7.22 (m, 5H); 13C NMR 

(DMSO, 100 MHz)  δ 20.8, 43.2, 50.6, 48.9, 69.9, 126.8, 127.1, 128.5, 136.8, 155.1, 156.8, 

171.9; ESMS Calc’d for C14H19N3O5 m/z: 332.1 (M++Na), found 332.1 

(S)-methyl2-(3-((R)-1-((S)-2-(((9H-fluoren-9-yl)methoxy)carbonyl)-3-

methylbutanamido)ethyl)ureido)-4-methylpentanoate {Fmoc-Val-Ala-ψ[NHCONH]-

Leu-OMe} 5f: 

Rf
 0.4 (CHCl3/MeOH9:1); IR (KBr) υmax

 =  1652 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

0.81 (6H, br), 1.08 (6H, br), 1.18 (2H, m), 2.52 – 2.63 (2H, br), 3.53 (3H, s), 4.23 (1H, m) 

4.41–4.52 (2H, m), 4.62 (2H, d, J = 7.0 Hz) , 5.09 (1H, m), 6.32 (1H, br), 7.21 – 7.89 (8H, 



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2009 

                                                                     12  

m); 13C NMR (DMSO, 100 MHz) δ 18.99, 20.20, 24.18, 25.30, 31.00, 35.00, 47.55, 55.34, 

56.17, 61.03, 66.60, 126.27, 128.02, 128.60, 129.88, 141.58, 144.76, 156.30, 157.10, 

171.35, 174.39; HRMS Calc’d for C30H40N4O6 m/z: 575.2846 (M++Na), found 575.2853 

(S)-(9H-fluoren-9-yl)methyl 2-(((R)-1-(3-((S)-1-methoxy-3-methyl-1-oxobutan-2-

yl)ureido)-2-methylpropyl)carbamoyl)pyrrolidine-1-carboxylate {Fmoc-Pro-Ala-

ψ[NHCONH]-Val-OMe 5g: 

Rf
 0.4 (CHCl3/MeOH9:1); IR (KBr) υmax

 = 1648 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 0.84 

(6H, m), 1.33 (3H, d, J = 6.0 Hz), 1.85-2.00 (5H, br), 3.34 (3H, s), 3.43 (1H, m), 3.56-3.64 

(2H, m), 4.17-4.28 (5H, br), 5.45 (1H, br), 6.47 (2H, m), 7.27-7.77 (8H, m); 13C NMR 

(DMSO, 100 MHz) δ 18.39, 20.12, 24.82, 26.09, 31.93, 41.89, 46.11, 52.17, 54.98, 56.81, 

64.22, 66.18, 124.39, 126.05, 126.52, 128.39, 141.23, 144.12, 156.55, 157.20, 171.58, 

173.85; HRMS Calc’d for C29H36N4O6 m/z: 559.2533 (M++Na), found 559.2539 

1-(1H-indol-3-yl)methyl)-3-p-tolylurea 5h: 

 Rf
 0.4 (Hexane/ EtOAc 5:5); IR (KBr) υmax

 = 1644 cm-1;  1H NMR (DMSO, 400 MHz) δ 

2.19 (3H, s), 4.75 (2H, d, J = 4.8Hz), 6.71-6.80 (2H, m), 6.98 (1H, d, J = 6.4 Hz), 7.02 –

7.65 (8H, m); 13C NMR (DMSO, 100 MHz) δ 21.84, 35.93, 117.42, 117.95, 119.23, 

119.46, 120.28, 121.57, 122.81, 123.61, 129.38, 136.86, 139.18, 139.48, 154.61;HRMS 

Calc’d for C17H17N3O m/z: 280.1450 (M++H), found 280.1445 

1-(3-bromophenyl)-3-(thiophen-2-yl)urea 5i: 

 Rf
 0.6 (Hexane/ EtOAc 7:3); IR (KBr) υmax

 =1647 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

6.05 (1H, br), 6.91 (1H, d, J = 6.3 Hz), 6.98 (1H, m), 7.20 (1H, d, J = 6.4 Hz), 7.32 (2H, d, 

J = 6.5 Hz), 7.38 (2H, d, J = 6.6 Hz); 13C NMR (DMSO, 100 MHz) δ 114.88, 117.03, 
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123.67, 125.18, 125.78, 133.33, 138.52, 141.36, 156.28; HRMS Calc’d for C11H9BrN2OS 

m/z: 320.9435 (M++Na), found 320.9506 

3-benzyl-1,1-diethylurea 5j:  

Rf
 0.6 (Hexane/ EtOAc 8:2); IR (KBr) υmax

 =1646 cm-1 ;  1H NMR (CDCl3
 , 400 MHz) δ 

1.12 (6H, t, J = 6.8 Hz), 3.26 (4H, m), 4.41 (2H, d, J = 5.6Hz), 4.84 (1H, br), 7.22 – 7.32 

(5H, m) ;13C NMR (CDCl3, 100 MHz) δ 14.38, 41.66, 45.29, 127.54, 129.00, 129.70, 

140.49, 157.74; HRMS Calc’d for C12H18N2O m/z: 229.1317 (M++Na), found 229.1321 

1-benzyl-3-(2-chlorophenyl)urea 5k: 

 Rf
 0.5 (Hexane/ EtOAc 7:3); IR (KBr) υmax

 =1651 cm-1 ;  1H NMR (CDCl3, 400 MHz) δ 

4.32 (2H, d, J = 5.6 Hz), 5.18 (1H, s), 7.12 – 7.30 (9H, m) ;13C NMR (CDCl3, 100 MHz) δ  

41.93, 122.70, 123.37, 125.85, 127.56, 128.76, 129.07, 129.57, 129.77, 134.71, 138.34, 

155.63; HRMS Calc’d for C14H13ClN2O m/z: 261.0794 (M++H), found 261.0797 

1-(3,5-bis(trifluoromethyl)phenyl)-3-benzylurea 5l: 

 Rf
 0.4 (Hexane/ EtOAc 5:5); IR (KBr) υmax

 =1652 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

4.47 (2H, d, J = 5.6 Hz), 6.62 (1H, br), 7.26 -7.37 (5H, m), 7.50 (1H, s), 7.86 (2H, s); 13C 

NMR (DMSO, 100 MHz) δ  42.21, 120.09, 126.11, 127.91, 128.87, 129.12, 130.64, 

133.38, 135.17, 139.32, 156.25; HRMS Calc’d for C16H12F6N2O m/z: 363.0932 (M++H), 

found 363.0943 

1-(4-nitrophenyl)-3-p-tolylurea 5m: 

Rf
 0.4 (Hexane/ EtOAc 7:3); IR (KBr) υmax

 =1650 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

2.20 (3H, s), 6.70 (1H, d, J = 6.0 Hz), 7.04 (2H, d, J = 6.8 Hz), 7.30 (2H, d, J = 6.8 Hz), 

7.52 (2H, d, J = 6.4 Hz), 7.64 (2H, d, J = 6.8 Hz); 13C NMR (DMSO, 100 MHz) δ  22.04, 
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123.90, 124.51, 129.20, 130.02, 138.93, 139.56, 141.70, 148.95, 153.24; HRMS Calc’d for 

C14H13N3O3 m/z 294.0855 (M++Na), found 294.0852 

1-(4-Fmoc-aminophenyl)-3-cyclohexylurea 5n: 

 Rf
 0.4 (Hexane/ EtOAc 7:3); IR (KBr) υmax

 = 1644 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

1.33 – 1.92 (10H, m), 3.32 (1H, m), 4.42 (1H, m), 4.63 (2H, d, J = 6.9 Hz), 7.21-7.86 (12H, 

m); 13C NMR (DMSO, 100 MHz) δ 22.27, 23.44, 25.80, 47.08, 49.92, 66.80, 120.49, 

125.20, 125.40, 125.53, 127.59, 128.24, 136.14, 137.21, 141.83, 144.24, 156.08, 156.19, 

HRMS Calc’d for C28H29N3O3 m/z: 478.2107 (M++Na), found 478.2114 

Boc-Phe-ψ [NHCONH]-(R)-1-phenylethylamine 7a: 

 m.p. = 145 °C; Rf
 0.5 (CHCl3/MeOH 9:1); IR (KBr) υmax

 = 1645 cm-1 ;  1H NMR (DMSO, 

400 MHz) δ 1.28  (3H, d, J = 6.96 Hz) 1.32 (9H, s), 2.84 (2H, m), 4.70 (1H, m), 5.10 (1H, 

m), 6.17 (1H, br), 6.52 (1H br) 7.18-7.28 (10H, m); HRMS Calc’d for C22H29N3O3 m/z: 

406.2107 (M++Na), found 406.2098 

Boc-Phe-ψ [NHCONH]-(S)-1-phenylethylamine 7b: 

m.p. = 158 °C; Rf
 0.5 (CHCl3/MeOH 9:1); IR (KBr) υmax

 =1646 cm-1 ;  1H NMR (DMSO, 

400 MHz) δ 1.25  (3H, d, J = 6.96 Hz)  ) 1.31 (9H, s), 2.85 (2H, m), 4.69 (1H, m), 5.07 

(1H, m), 6.17 (1H, br), 6.52 (1H br) 7.17-7.31 (10H, m); ESMS calcd. for C22H29N3O3 m/z: 

406.2 (M++Na), found 406.1 

 

 

Fmoc-Gly-ψ [NH-CO-OMe] 6a : 

Rf
 0.3 (n-hexane/EtOAc 6:4); IR (KBr) υmax

 = 1742 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

3.38 (3H, s), 4.28-4.34 (3H, m), 4.44 (1H, t, J = 5.60 Hz), 7.28-7.83 (8H, m) ; 13C NMR 
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(DMSO, 100 MHz) δ 42.70, 47.19, 61.56, 67.96, 120.51, 122.41, 123.00, 124.18, 136.31, 

139.11, 155.51, 156.44; HRMS Calc’d for C18H18N2O4 m/z: 349.1164 (M++Na), found 

349.1162 

Fmoc-Leu-ψ [NH-CO-OMe] 6b: 

 Rf
 0.4 (n-hexane/EtOAc 6:4); IR (KBr) υmax

 = 1742 cm-1; 1H NMR (DMSO, 400 MHz) δ 

0.91 (6H, d, J = 5.6Hz), 1.57-1.64 (3H, br), 4.18 (1H, d, J = 6.00 Hz), 4.27-4.37 (2H, m), 

5.19 (1H, br), 7.16-7.88 (8H, m); 13C NMR (DMSO, 100 MHz) δ 21.59, 23.70, 42.85, 

46.27, 50.68, 57.53, 64.93, 120.78, 124.40, 126.26, 126.85, 140.20, 143.13, 154.55, 

155.13; HRMS Calc’d for C22H26N2O4 m/z: 405.7190 (M++Na), found 405.1793 

Fmoc-Phe-ψ [NH-CO-OMe] 6c: 

 Rf
 0.5 (n-hexane/EtOAc 6:4); IR (KBr) υmax

 = 1746 cm-1 ; 1H NMR (DMSO, 400 MHz) δ 

3.30 (2H, br), 3.71 (3H, s), 4.36 – 4.52 (3H, br), 5.06 (2H, br), 7.32 – 7.77 (13H, m); 13C 

NMR (DMSO, 100 MHz) δ 46.18, 47.42, 47.56, 58.06, 66.63, 121.98, 125.33, 126.09, 

126.12, 127.61, 128.80, 129.15, 136.72, 141.11, 143.27, 155.48, 156.01; HRMS Calc’d for 

C25H24N2O4 m/z: 439.1634 (M++Na), found 439.1620 

Cbz-Val-ψ [NH-CO-OMe] 6d: 

 Rf
 0.4 (n-hexane/EtOAc 6:4); IR (KBr) υmax

 = 1748 cm-1; 1H NMR (DMSO, 400 MHz) δ 

0.93 – 1.02 (6H, m), 2.35 – 2.48 (1H, br), 3.42 (3H, s), 4.90 (1H, d, J = 8.4 Hz), 5.37 (2H, 

s), 7.31 – 7.75 (5H, m); 13C NMR (DMSO, 100 MHz) δ 17.17, 32.11, 51.23, 61.17, 63.28, 

124.09, 124.91, 126.21, 136.18, 153.23, 154.89; HRMS Calc’d for C14H20N2O4 m/z: 

303.1433(M++Na), found 303.1341 

Cbz-Met-ψ [NH-CO-OMe] 6e: 
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 Rf
 0.3 (n-hexane/EtOAc 6:4); IR (KBr) υmax

 = 1732 cm-1; 1H NMR (DMSO, 400 MHz) δ 

2.04 (3H, s), 2.35 (2H, br), 2.45 (2H, t, J = 6.4 Hz), 3.75 (3H, s), 5.11 (2H, s), 5.17 (1H, 

br), 7.33 (5H, br); 13C NMR (DMSO, 100 MHz) δ 10.26, 46.64, 54.17, 60.93, 63.43, 

123.08, 123.54, 125.03, 132.09, 150.47, 151.06; HRMS Calc’d for C14H20N2O4S m/z: 

335.1041 (M++Na), found 335.1039 

ethyl thiophen-2-ylcarbamate 6f: 

 Rf
 0.4 (n-hexane/EtOAc 7:3); IR (KBr) υmax

 = 1728 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

1.25 (3H, t, J = 7.24 Hz), 4.21 (2H, q, J = 6.8 Hz), 6.60 – 6.78 (3H, m), 8.10 (1H, s); 13C 

NMR (DMSO, 100 MHz) δ 14.98, 62.37, 112.80, 117.68, 125.15, 140.69, 154.59, HRMS 

Calc’d for C7H9NO2S m/z: 172.0432 (M++H), found 172.0428 

ethyl 4-nitrophenylcarbamate 6g:  

Rf
 0.4 (n-hexane/EtOAc 7:3); IR (KBr) υmax

 = 1732 cm-1 ;  1H NMR (DMSO, 400 MHz) δ 

1.31 (3H, t, J = 7.2 Hz), 4.26 (2H, q, J = 7.2 Hz), 7.43 – 7.89 (4H, m), 8.38 (1H, s);  13C 

NMR (DMSO, 100 MHz)  δ 14.88, 62.31, 124.81, 130.25, 135.66, 139.92, 154.12; HRMS 

Calc’d for C9H10N2O4 m/z: 233.0538 (M++Na), found 233.0542 

References for known ureas and carbamates: 

5c: V. V Sureshbabu and N. S. Sudarshan, Synthetic Commun., 2008, 38, 2168-2184; 5e: 

N. Narendra, G. Chenankrishnareddy and V. V. Sureshbabu, Org. Biomol. Chem., 2009, 

DOI:10: 1039/b905790k; 5f: Indian J. Chem., 2008, 47B, 910-919; 5j: M. Shen, C. Beguin, 

A. Golbraikh, J. P. Stables, H. Kohn and A. Tropsha, J. Med. Chem., 2004, 47, 2356-2364; 

5k: V. Devries, J. D. Bloom, M. D. Dutia, A. S. Katocs and E. E. Largis, J. Med. Chem., 

1989, 32, 2318-2325; 5n: Chem. Pharm. Bull., 1986, 34, 1950-1960; 6g: Y. Lu and R. T 

Taylor, Tetrahedron Let., 2003, 9267, 9269 
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