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4-[N-Benzyl-N-(4-bromobenzyl)amino]-3-bromobutanenitrile 8b 

Yellow oil. Yield 74%. Rf = 0.19 (Hexane/CH2Cl2 9/1). 
1
H NMR (300 MHz, CDCl3): δ 2.70 

and 2.97 (2H, 2×d×d, J=17.2, 7.2, 4.1 Hz, (HCH)CN); 2.84 and 2.93 (2H, 2×d×d, J=14.0, 9.4, 

5.1 Hz, N(HCH)CHBr); 3.53 and 3.64 (2H, 2×d, J=13.5 Hz, N(HCH)Carom); 3.54 and 3.64 

(2H, 2×d, J=13.5 Hz, N(HCH)Carom); 3.71-3.90 (1H, m, CHBr); 7.17-7.48 (9H, m, CHarom). 

13
C NMR (75 MHz, ref=CDCl3): δ 25.5 (CH2CN); 43.3 (CHBr); 59.1 and 59.5 

(2×NCH2Carom); 60.4 (NCH2CHBr); 117.0 (CN); 121.6 (CBr); 127.9 (HCpara); 128.8, 129.2, 

130.8 and 131.8 (HCarom); 137.4 and 138.0 (CH2Carom,quat). IR (NaCl, cm
-1

): νCN=2253, νmax= 
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3029, 2930, 2831, 1488, 910, 735, 701. MS (70 eV): m/z (%): 421/3/5 (M
+
+1, 37); 341/3 

(100). 

 

4-[N-Benzyl-N-(4-methylbenzyl)amino]-3-bromobutanenitrile 8c 

Yellow oil. Yield 80%. Rf = 0.25 (Hexane/CH2Cl2 3/2). 
1
H NMR (300 MHz, CDCl3): δ 2.34 

(3H, s, CH3); 2.63 and 3.02 (2H, 2×d×d, J=17.3, 7.7, 3.9 Hz, (HCH)CN); 2.86 and 2.93 (2H, 

2×d×d, J=13.8, 9.9, 5.2 Hz, N(HCH)CHBr); 3.52 and 3.65 (2H, 2×d, J=13.2 Hz, 

N(HCH)Carom); 3.56 and 3.70 (2H, 2×d, J=13.2 Hz, N(HCH)Carom); 3.68-3.78 (1H, m, CHBr); 

7.12-7.37 (9H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 21.3 (CH3); 25.4 (CH2CN); 

43.6 (CHBr); 59.6, 59.9 and 60.4 (3×NCH2); 117.2 (CN); 127.7, 128.7, 129.1, 129.1 and 

129.4 (HCarom); 135.2, 137.4 and 138.4 (3×Carom,quat). IR (NaCl, cm
-1

): νCN=2252, νmax= 3027, 

2925, 2809, 911, 803, 737, 700. MS (70 eV): m/z (%): 357/9 (M
+
+1, 100), 277 (86). 

 

4-[N-(4-Bromobenzyl)-N-(4-methylbenzyl)amino]-3-bromobutanenitrile 8d 

Yellow oil. Yield 87%. Rf = 0.53 (Hexane/EtOAc 2/1). 
1
H NMR (300 MHz, CDCl3): δ 2.34 

(3H, s, CH3); 2.70 and 2.99 (2H, 2×d×d, J=17.3, 7.3, 4.1 Hz, (HCH)CN); 2.85 and 2.92 (2H, 

2×d×d, J=13.7, 9.6, 5.4 Hz, N(HCH)CHBr); 3.50 and 3.61 (2H, 2×d, J=13.3 Hz, 

N(HCH)Carom) 3.51, and 3.64 (2H, 2×d, J=13.5 Hz, N(HCH)Carom); 3.75-3.84 (1H, m, CHBr); 

7.09-7.51 (8H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 21.3 (CH3); 25.5 (CH2CN); 

43.3 (CHBr); 59.1 and 59.3 (2×NCH2Carom); 60.4 (NCH2CHBr); 117.0 (CN); 121.5 (CBr); 

129.1, 129.4, 130.7 and 131.8 (HCarom); 134.9, 137.5 and 137.5 (Carom,quat). IR (NaCl, cm
-1

): 

νCN=2252, νmax= 3023, 2923, 2828, 1487, 1124, 806. MS (70 eV): m/z (%): 435/7/9 (M
+
+1, 

18); 355/7 (13). 
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4-[N,N-Di(4-methylbenzyl)amino]-3-bromobutanenitrile 8e 

Yellow oil. Yield 77%. Rf = 0.19 (Hexane/EtOAc 2/1). 
1
H NMR (300 MHz, CDCl3): δ 2.34 

(6H, s, 2×CH3); 2.61 and 3.04 (2H, 2×d×d, J=17.2, 7.8, 3.7 Hz, (HCH)CN); 2.85 and 2.91 

(2H, 2×d×d, J=13.6, 10.0, 5.1 Hz, N(HCH)CHBr); 3.52 and 3.65 (4H, 2×d, J=13.3 Hz, 

2×N(HCH)Carom); 3.69-3.78 (1H, m, CHBr); 7.13-7.31 (8H, m, CHarom). 
13

C NMR (75 MHz, 

ref=CDCl3): δ 21.2 (2×CH3); 25.4 (CH2CN); 43.7 (CH); 59.6 (2×NCH2Carom); 60.4 

(NCH2CHBr); 117.1 (CN); 129.1 and 129.4 (HCarom); 135.3 and 137.4 (Carom,quat). IR (NaCl, 

cm
-1

): νCN=2253, νmax= 3022, 2923, 2825, 1514, 1455, 808. MS (70 eV): m/z (%): 371/3 

(M
+
+1, 40), 291 (100). 

 

4-[N-(4-Chlorobenzyl)-N-(4-methylbenzyl)amino]-3-bromobutanenitrile 8f (74%) 

Yellow-orange oil. Yield 74%. Rf = 0.58 (Hexane/EtOAc 2/1). 
1
H NMR (300 MHz, CDCl3): 

δ 2.34 (3H, s, CH3); 2.69 and 2.99 (2H, 2×d×d, J=17.3, 7.3, 4.1 Hz, (HCH)CN); 2.86 and 2.92 

(2H, 2×d×d, J=13.9, 9.2, 5.6 Hz, N(HCH)CHBr); 3.48-3.83 (5H, m, 2×NCH2Carom and 

CHBr); 7.12-7.37 (9H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 21.2 (CH3); 25.1 

(CH2CN); 43.3 (CHBr); 59.1 and 59.3 (2×NCH2Carom); 60.4 (NCH2CHBr); 117.0 (CN); 

128.8, 129.5, 129.4 and 130.4 (HCarom); 133.4, 134.9, 136.9 and 137.5 (Carom,quat). IR (NaCl, 

cm
-1

): νCN=2253, νmax= 3024, 2923, 2828, 1490, 1090, 808. MS (70 eV): m/z (%):391/3/5 

(M
+
+1, 19); 311/3 (100). 

 

(2E)- and (2Z)-4-[N-(4-Bromobenzyl)-N-benzylamino]-2-butenenitrile 9b (E/Z = 48/52) 

Yellow oil. Yield 76%. Rf = 0.13 (Hexane/EtOAc 19/1). 
1
H NMR (300 MHz, CDCl3): δ 3.18 

(2H, d×d, JE=5.4, 1.9 Hz, N(HCH)CH=CH); 3.39 (2H, d×d, J=6.7, 1.6 Hz, N(HCH)CH=CH); 

3.51, 3.52, 3.56 and 3.57 (8H, 4×s, 4×NCH2Carom); 5.33 (1H, d×t, JZ=11.2, 1.6 Hz, 

CH=CHCN); 5.61 (1H, d×t, JE=16.2, 1.9 Hz, CH=CHCN); 6.51 (1H, d×t, JZ=11.2, 6.7 Hz, 
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CH2CH=CH); 6.70 (1H, d×t, JE=16.2, 5.4 Hz, CH2CH=CH); 7.19-7.47 (18H, m, CHarom). 
13

C 

NMR (75 MHz): δ 54.3 and 54.7 (2×NCH2CH=CH); 57.8, 58.2, 58.5 and 58.9 

(4×NCH2Carom); 101.1 and 101.3 (2×CH=CHCN); 115.6 and 117.3 (2×CN); 121.2 and 121.2 

(2×CBr); 127.5, 127.6, 128.6, 128.7, 128.7, 128.7, 130.4, 130.6, 130.6 and 130.7 (CHarom); 

137.7, 137.9, 138.2 and 138.5 (4×NCH2Carom); 153.1 (2×CH=CHCN). IR (NaCl, cm
-1

): 

νCN=2223, νmax= 3063, 3029, 2924, 2808, 1635, 1487, 910, 736. MS (70 eV): m/z (%): 341/3 

(M
+
+1, 100). 

 

(2E)- and (2Z)-4-N-[4-Methylbenzyl)-N-benzylamino]-2-butenenitrile 9c (E/Z = 67/33) 

Yellow oil. Yield 64%. Rf = 0.11 (Hexane/EtOAc 24/1). 
1
H NMR (300 MHz, CDCl3): δ 2.33 

(6H, s, 2×CH3), 3.17 (2H, d×d, JE=5.3, 1.9 Hz, N(HCH)CH=CH); 3.38 (2H, d×d, JZ=6.8, 1.7 

Hz, N(HCH)CH=CH); 3.54, 3.55 and 3.57 (8H, 3×s, 4×NCH2Carom); 5.32 (1H, d×t, JZ=11.1, 

1.7 Hz, CH=CHCN); 5.64 (1H, d×t, JE=16.4, 1.9 Hz, CH=CHCN); 6.53 (1H, d×t, JZ=11.1, 6.8 

Hz, CH2CH=CH); 6.71 (1H, d×t, JE=16.4, 5.3 Hz, CH2CH=CH); 7.12-7.37 (18H, m, CHarom). 

13
C NMR (75 MHz, ref=CDCl3): δ 21.2 (2×CH3); 54.2 and 54.6 (2×NCH2CH=CH); 58.3, 

58.5, 58.7 and 58.9 (4×NCH2Carom); 100.7 and 100.9 (2×CH=CHCN); 115.7 and 117.5 

(2×CN); 127.3, 127.4, 128.5, 128.6, 128.7, 128.9, 129.2 and 129.3 (HCarom); 135.4, 135.6, 

137.0, 137.1, 138.6 and 138.9 (Carom,quat); 153.5 and 153.7 (2×CH=CHCN). IR (NaCl, cm
-1

): 

νCN=2224, νmax= 3028, 2925, 2807, 1635, 1454, 910, 733. MS (70 eV): m/z (%): 277 (M
+
+1, 

100). 

 

(2E)- and (2Z)-4-[N-(4-Bromobenzyl)-N-(4-methylbenzyl)amino]-2-butenenitrile 9d (E/Z 

= 53/47) 

Yellow oil. Yield 52%. Rf = 0.17 (Hexane/EtOAc 24/1). 
1
H NMR (300 MHz, CDCl3): δ 2.33 

(6H, s, 2×CH3); 3.16 (2H, d×d, JE=5.3, 1.8 Hz, N(HCH)CH=CH); 3.37 (2H, d×d, JZ=6.8, 1.7 
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Hz, N(HCH)CH=CH); 3.52, 3.53, and 3.54 (8H, 3×s, 4×NCH2Carom); 5.34 (1H, d×t, JZ=11.0, 

1.7 Hz, CH=CHCN); 5,62 (1H, d×t, JE=16.5, 1.8 Hz, CH=CHCN); 6.52 (1H, d×t, JZ=11.0, 6.8 

Hz, CH2CH=CH); 6.71 (1H, d×t, JE=16.5, 5.3 Hz, CH2CH=CH); 7.12-7.25 and 7.41-7.47 

(16H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 21.2 (2×CΗ3); 54.2 and 54.6 

(2×NCH2CH=CH); 57.7, 58.1, 58.2 and 58.6 (4×NCH2Carom); 1001.0 and 101.2 

(2×CH=CHCN); 115.6 and 117.3 (2×CN); 121.1 and 121.2 (2×CBr); 128.7, 128.9, 129.2, 

129.3, 130.3, 130.6, 131.6 and 131.7 (HCarom); 135.1 and 135. 3 (2×CH3C); 137.1, 137.2, 

137.7 and 138.0 (4×NCH2Cquat); 153.1 and 153.2 (2×CH=CHCN). IR (NaCl, cm
-1

): 

νCN=2222, νmax= 3048, 3023, 2977, 2922, 2821, 1635, 1487, 1367, 1123, 1012, 806. MS (70 

eV): m/z (%): 355/7 (M
+
+1, 100). 

 

(2E)- and (2Z)-4-[N-(4-Chlorobenzyl)-N-(4-methylbenzyl)amino]-2-butenenitrile 9f (E/Z 

= 56/44) 

Yellow oil. Yield 54%. Rf = 0.10 (Hexane/EtOAc 19/1). 
1
H NMR (300 MHz, CDCl3): δ 2.32 

(6H, s, 2×CH3); 3.13 (2H, d×d, JE=5.4, 1.9 Hz, N(HCH)CH=CH); 3.35 (2H, d×d, JZ=6.8, 1.7 

Hz, N(HCH)CH=CH); 3.50 and 3.51 (8H, 2×s, 4×NCH2Carom); 5.31 (1H, d×t, JZ=11.1, 1.7 

Hz, CH=CHCN); 5.60 (1H, d×t, JE=16.4, 1.9 Hz, CH=CHCN); 6.50 (1H, d×t, JZ=11.1, 6.8 

Hz, CH2CH=CH); 6.67 (1H, d×t, JE=16.4, 5.4 Hz, CH2CH=CH); 7.11-7.29 (18H, m, CHarom). 

13
C NMR (75 MHz, ref=CDCl3): δ 21.3 (2×CH3); 54.2 and 54.7 (2×NCH2CH=CH); 57.7, 

58.0, 58.2 and 58.6 (4×NCH2Carom); 101.0 and 101.2 (2×CH=CHCN); 115.7 and 117.4 

(2×CN); 128.7, 128.8, 129.0, 129.3, 129.4, 130.1 and 130.3 (HCarom); 133.0, 133.1, 135.2, 

135.4, 137.1, 137.2, 137.3 and 137.5 (Carom,quat); 153.2 (2×CH=CHCN). IR (NaCl, cm
-1

): 

νCN=2223, νmax= 3049, 3025, 2923, 2822,1635, 1490, 1090, 910, 808, 733. MS (70 eV): m/z 

(%): 311/3 (M
+
+1, 100). 
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4-[N-Benzyl-N-(4-bromobenzyl)amino]-3-(pyrrolidin-1-yl)butanenitrile 10b 

Yellow oil. Yield 79%. Rf = 0.17 (Hexane/EtOAc 2/1). 
1
H NMR (300 MHz, CDCl3): δ 1.70-

1.84 (4H, m, 2×CH2CH2N), 2.47-2.75 (9H, m, 2×CH2CH2N, NCH2CH, CH2CN and CHN); 

3.42, 3.43, 3.68 and 3.70 (4H, 2×2×d, J=13.6 and 13.4 Hz, 2×N(HCH)Carom); 7.19-7.47 (9H, 

m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 19.4 (CH2CN); 23.4 (2×CH2CH2N); 51.0 

(2×CH2CH2N); 55.9 (NCH2CH); 58.6 (CHN); 59.0 and 59.5 (2×NCH2C); 118.9 (CN); 121.3 

(CBr); 127.6 (NCH2HCpara); 128.6, 129.2, 130.8 and 131.7 (4×NCH2HCorthoHCmeta); 137.7 

and 138.3 (Carom,quat). IR (NaCl, cm
-1

): νCN=2250,  νmax=3029, 2927, 2853, 1488, 910, 734. 

MS (70 eV): m/z (%): 412/4 (M
+
+1, 100). 

 

4-[N-Benzyl-N-(4-methylbenzyl)amino]-3-(pyrrolidin-1-yl)butanenitrile 10c 

Yellow oil. Yield 81%. Rf = 0.28 (Hexane/EtOAc 3/2). 
1
H NMR (300 MHz, CDCl3): δ 1.66-

1.78 (4H, m, 2×CH2CH2N); 2.33 (3H, s, CH3); 2.41-2.70 (9H, m, 2×CH2CH2N, NCH2CH, 

CH2CN and CHN); 3.39, 3.40, 3.70, and 3.72 (4H, 2×2×d, J=13.4 and 13.2 Hz, 

2×N(HCH)Carom); 7.11-7.35 (9H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): 

δ 19.6 (CH2CN); 21.2 (CH3); 23.4 (2×CH2CH2N); 51.0 (2×CH2CH2N); 55.9 (NCH2CH); 58.7 

(CHN); 59.3 and 59.5 (2×NCH2C); 119.3 (CN); 127.4 (NCH2HCpara), 128.5, 129.2 and 129.2 

(4×NCH2HCorthoHCmeta); 135.6, 136.9 and 138.9 (Carom, quat). IR (NaCl, cm
-1

): 

νCN=2249, νmax=3079, 2965, 2803, 1453, 911, 734, 700. MS (70 eV): m/z (%): 348 (M
+
+1, 

100). 

 

4-[N-(4-Bromobenzyl)-N-(4-methylbenzyl)amino]-3-(pyrrolidin-1-yl)butanenitrile 10d 

Yellow-orange oil. Yield 64%. Rf = 0.38 (Hexane/EtOAc 1/1). 
1
H NMR (300 MHz, CDCl3): 

δ 1.69-1.79 (4H, m, 2×CH2CH2N); 2.34 (3H, s, CH3); 2.41-2.75 (9H, m, 2×CH2CH2N, 

NCH2CH, CH2CN and CHN); 3.38 and 3.67 (4H, 2×d, J=13.3 Hz, 2×N(HCH)C); 7.11-7.28 
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and 7.43-7.47 (8H, 2×m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 19.5 (CH2CN); 21.2 

(CH3); 23.4 (2×CH2CH2N); 50.9 (2×CH2CH2N); 56.0 (NCH2CH); 58.5 (CHN); 58.8 and 59.1 

(2×NCH2C); 119.2 (CN); 121.1 (CBr); 129.1, 129.2, 130.8 and 131.6 (HCarom); 135.2, 137.2 

and 138.1 (Carom, quat). IR (NaCl, cm
-1

): νCN=2245, νmax= 3046, 3022, 2965, 2804, 1486, 1241, 

1011, 807. MS (70 eV): m/z (%): 426/8 (M
+
+1, 100). 

 

4-[N,N-Di(4-methylbenzyl)amino]-3-(pyrrolidin-1-yl)butanenitrile 10e 

Yellow-orange oil. Yield 97%. Rf = 0.19 (Hexane/EtOAc 2/1). 
1
H NMR (300 MHz, CDCl3): 

δ 1.71-1.78 (4H, m, 2×CH2CH2N), 2.33 (6H, 2×s, 2×CH3); 2.39-2.71 (9H, m, 2×CH2CH2N, 

NCH2CH, CH2CN and CHN); 3.37 and 3.70 (4H, 2×d, J=13.3 Hz, 2×N(HCH)Carom); 7.11-

7.43 (8H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 19.6 (CH2CN); 21.2 (2×CH3); 23.4 

(2×CH2CH2N); 51.0 (2×CH2CH2N); 55.8 (NCH2CH); 58.7 (CHN); 59.1 (2×NCH2C); 119.5 

(CN); 129.2 (HCarom); 135.7 and 136.9 (Carom,quat). IR (NaCl, cm
-1

): νCN=2247, νmax= 2965, 

2925, 2804, 1514, 1455, 1368, 1124, 808. MS (70 eV): m/z (%): 362 (M
+
+1, 100). 

 

4-[N-(4-Chlorobenzyl)-N-(4-methylbenzyl)amino]-3-(pyrrolidin-1-yl)butanenitrile 10f 

Yellow oil. Yield 84%. Rf = 0.26 (Hexane/EtOAc 3/2). 
1
H NMR (300 MHz, CDCl3): δ 1.68-

1.79 (4H, m, 2×CH2CH2N); 2.33 (3H, s, CH3); 2.42-2.72 (9H, m, 2×CH2CH2N, NCH2CH, 

CH2CN and CHN); 3.37, 3.38, 3.68 and 3.67 (4H, 2×2×d, J=13.6 and 13.2 Hz, 2×N(HCH)C); 

7.11-7.30 (8H, m, CHarom). 
13

C NMR (75 MHz, ref=CDCl3): δ 19.5 (CH2CN); 21.3 (CH3); 

23.4 (2×CH2CH2N); 501.0 (2×CH2CH2N); 56.0 (NCH2CH); 58.6 (CHN); 58.7 and 59.1 

(2×NCH2C); 119.2 (CN); 128.6, 129.2, 129.2 and 130.5 (4×NCH2HCorthoHCmeta); 133.0, 

135.3, 137.1 and 137.5 (Carom,quat). IR (NaCl, cm
-1

): νCN=2249, νmax=3023, 2967, 2876, 2806, 

1491, 1091, 910, 808, 733. MS (70 eV): m/z (%): 382/4 (M
+
+1, 100). 
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1
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13
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1
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1
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13
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1
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13
C NMR 9c 

 

 



 S25

1
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13
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1
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13
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1
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1
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