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Amide as Nitrogen Source: Amination and Mechanism

Xu, Juan Li, Jiarong

Wei, Zhen

Zhang, Qi Shi, Daxin®

(School of Chemical Engineering and Environment, Beijing Institute of Technology, Beijing 100081)

Abstract The mechanism of C—N bond formation with amide as nitrogen source was disclosed. The process included the
cleavage of amide C—N bond to form amine and then to construct new C—N bond. With the cooperation of Lewis acid, aryl
halides, aryl triflates, boronic acids, aryl siloxanes and azoles could be aminated by amide as nitrogen source.

Keywords amide, nitrogen source, Lewis acid complex of amine, cleavage and formation of C—N bond
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Table 1 Amination with amide as nitrogen source

1 =
RL 0 Lewis acid R o X— \
N _— NH—Lewis acid Complex — N-X
RZ/ R3 HCI, EtOH / S
1 reflux 2 R® 3
Entry R! R? R® X Y Base Solvent #C Time/h  Product Yield/%

1 CH; CH; H 4-NO,C¢H,4 Cl K,CO; DMSO 60 1.0 3a 92
2 H H CHj; 2,4-(NO,),CeH; Cl K,CO; DMSO 60 1.0 3b 90
3 (CHy)s H 4-CHOCgH,4 F K,CO; DMSO 60 1.0 3c 87
4 (CH,),0(CH,), H 2-NO,-4-CIC¢H; OTf K,CO; DMSO 30 4.0 3d 88
5 CH; CH; H Pyridyl 2-OTf K,CO; DMSO 60 6.0 3e 93
6° (CH,),0(CH,), H 4-CF;C¢H,4 B(OH), Et;N H,0 30 2.0 3h 68
7 CH; CH; H 4-CH;C¢Hy B(OH), K,CO; MeOH 30 0.5 3f 78
8 (CH,),0(CH,), H PhCH,CH, B(OH), K,CO; MeOH 30 0.5 3g 70
9 (CHy)s H 4-CH;C¢Hy Si(OCH;); K,CO; CHyCl, 30 2.0 3i 93
10 CH; CH; H Ph Si(OCH;); K,CO; CHy(Cl, 30 2.0 3j 85
11 CH; CH; H Benzoxazolyl 2-H K,CO; CH;CN 30 2.0 3k 92
12 (CH,),0(CH,), H Benzothiazolyl 2-H K,CO; CH;CN 30 4.0 31 80
13 (CH,),0(CH,), H [-Methylbenzimidazolyl 2-H K,CO; CH;CN 50 3.0 3m 62

“ Lewis acid is ZnCly; ® Lewis acid is Cu(NO;),; ¢ Lewis acid is CuCl,.
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%% Bruker AVANCE DPX-400 RUAZ G LRI &,
CDCl; Q¥ 7, TMS A AR, Uit Therm LCQ TM
Deca XP plus & T B (ESD L e, B ks
T Hr il
32 —WmavaiRi

Lewis (5 mmol), ¥#KREEIR(10 mmol)Fl %/ BEf%(10
mmol)& T 4125 mL)+, PR 1 h. Bk,
A2 mL), FRfZA6EY)(1 mmol) (1.3 mmol),
P S, (2 il B ) S SRR ). R S B, K e
WA Z AN (20 mL, 1%)%, R ZEE20 mL)
R, MR 3Rk (20 mL)PEW, JC/KBRIREA T4, 4,
RIf3 B =),

XAl F % (3a): mp. 163~166 C (lit.!"”
163~166 ‘C); 'H NMR (CDCls, 400 MHz) J: 8.13 (d,
J=7.2 Hz, 2H, ArH), 6.63 (d, J=7.2 Hz, 2H, ArH), 3.11
(s, 6H, CH3); IR (KBr) v: 3110, 1603, 1531, 1488, 1324,
1117, 822, 752 cm™'; MS (ESI) m/z (%): 167.1 (M, 100).

2,4- Y KL 2K i (3b): mp. 176 ~177 C (it
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177~178 °C); IR (KBr) v: 3448, 3335, 3103, 1628, 1584,
1520, 1496, 1332 cm '; MS (ESI) m/z (%): 184.1 (M",
100).

4-(1-MEIE L) 2K I (3e): MS (ESI) m/z (%): 190.1
(M", 100).

1- @0 i 5 ) S0 2K 1 B Bp (3d): mup. 45~46 C
(1it."*! 45~46 C); '"H NMR (CDCl;, 400 MHz) ¢: 7.78
(d, J=7.6 Hz, 1H, ArH), 7.46 (d, J=7.6 Hz, 1H, ArH),
7.089 (d, J=7.6 Hz, 1H, ArH), 3.83 (t, J/=8.0 Hz, 4H,
CH,), 3.03 (t, J=8.0 Hz, 4H, CH,); IR (KBr) v: 2962,
2889, 2853, 1593, 1565, 1481, 1436, 1376, 1312, 1243,
1160, 1121, 1070 cm™'; MS (ESI) m/z (%): 243.1, 245.1
(M", 100, 33).

2- T FH LN E (3e): mp. 137~138 C (lit."* 137~
138 “C); '"H NMR (CDCl;, 400 MHz) §: 8.17 (d, J=7.4
Hz, 1H, ArH), 7.49 (t, J=7.4 Hz, 1H, ArH), 6.87~6.68
(m, 2H, ArH), 2.51 (s, 6H, CH3); IR (KBr) v: 2915, 1598,
1501, 1427, 1373, 983, 956, 773, 734 cm ™ '; MS (ESI) m/z
(%): 123.2(M", 100).

N,N,4- = HIEEZR I (30): W A" bp. 211
‘C), '"H NMR (CDCls;, 400 MHz) §: 7.16 (d, J=8.0 Hz,
2H, ArH), 6.79 (d, J=8.0 Hz, 2H, ArH), 3.03 (s, 6H,
2CH;), 2.35 (s, 3H, CHs); IR (KBr) v: 3088, 3060, 2912,
2854, 1623, 1572, 1523, 1481, 1446, 1342, 1224, 1190,
949, 802, 687, 522 cm '; MS (ESI) m/z (%): 136.1 (M",
100).

1-2K 23 ek (3g): "H NMR (CDCly, 400 MHz) o
7.40~7.35 (m, 2H, ArH), 7.21~7.10 (m, 3H, ArH), 3.65

2437
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(t, J=7.2 Hz, 4H, 2CH,), 2.68 (t, J=7.2 Hz, 2H, CH,),
2.65 (t, J=7.2 Hz, 2H, CH,), 2.36 (t, J=7.2 Hz, 4H,
2CH,); MS (ESI) m/z (%): 192.1 (M", 100).

4- =G T L 2R LI (3h): m.p. 56~58 C (lit.'"!
57~58 ‘C); '"H NMR (CDCls;, 400 MHz) 6: 7.44 (d, J=
8.0 Hz, 2H, ArH), 6.69 (d, J=8.0 Hz, 2H, ArH), 3.65 (t,
J=7.2 Hz, 4H, 2CH,), 3.18 (t, J=7.2 Hz, 4H, 2CH,); MS
(EST) m/z (%): 190.1 (M", 100).

156 AR FEDRIE (31): % s At bp. 265~
267 “C); '"H NMR (CDCl;, 400 MHz) §: 7.05 (d, J=8.0
Hz, 2H, ArH), 6.64 (d, J=8.0 Hz, 2H, ArH), 3.46 (t, J=
7.2 Hz, 4H, 2CH,), 2.35 (s, 3H, CHj), 1.53~1.59 (m, 6H,
3CH,); IR (KBr) v: 3069, 2982, 2848, 1632, 1536, 1325,
1259, 766 cm ™ '; MS (ESI) m/z (%): 176.1 (M", 100).

N,N-Z R (3)): s it "™ b.p. 200~
205 °C); '"H NMR (CDCl;, 400 MHz) 6: 7.37~7.32 (m,
2H, ArH), 6.85~6.80 (m, 3H, ArH), 3.03 (s, 6H, 2CH;);
IR (KBr) v: 3094, 2893, 2804, 1609, 1444, 1229, 1167,
991, 760, 692 cm™'; MS (ESI) m/z (%): 122.1 (M", 100).

2- A 3K)!: "H NMR (400 MHz,
CDCly) d: 7.33~7.31 (m, 1H), 7.24~7.21 (m, 1H),
7.12~7.10 (m, 1H), 6.99~6.96 (m, 1H), 3.17 (s, 6H); "*C
NMR (100 MHz, CDCLy) J: 163.1, 149.1, 143.6, 123.8,
120.2, 116.1, 108.6, 77.4, 77.0, 76.7, 37.3; MS (ESI) m/z
(%): 163.2 (M, 100).

2- M IHE IR JE 2 I B (3D 'H NMR (400 MHz,
DMSO-dy) 6: 7.42~7.40 (m, 1H), 7.31~7.29 (m, 1H),
7.18~7.14 (m, 1H), 7.05~7.01 (m, 1H), 3.73~3.70 (m,
4H), 3.59~3.57 (m, 4H); *C NMR (100 MHz, CDCl;) ¢:
168.9, 152.4, 130.5, 126.0, 121.6, 120.7, 119.2, 77.3, 77.0,
76.7, 66.2, 48.4; MS (ESI) m/z (%): 221.1 (M", 100).

1-FF -2 N R S K 1 (3m) 21 "TH NMIR (400
MHz, DMSO-dg) 6: 7.24~7.22 (m, 1H), 7.08~7.05 (m,
1H), 6.97~6.89 (m, 2H), 3.45 (s, 8H), 3.40 (s, 3H); MS
(ESI) m/z (%): 218.1 (M", 100).
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