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An Efficient Synthesis of Symmetrical N,N*-Alkylidene Bisamides
Catalyzed by Silica Supported Perchloric Acid
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(College of Chemistry and Chemical Engineering, Baoji University of Arts and Sciences, Shaanxi Key
Laboratory for Phytochemistry, Baoji 721013)

Abstract An efficient approach to the synthesis of symmetrical N,N'-alkylidine bisamides from various aldehydes and am-

ides in the presence of silica supported perchloric acid (HClO,4-Si0,) has been described. The advantages of this method are

easy work-up, short reaction times, excellent yields and the catalyst exhibited remarkable reusable activity.
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92%. JITLAM S N g B M %ok, HCIO,4-Si0, s fHEfL
I H T 2 It IV s N Y v AL AR I, BT
HCIO4-Si0, KR )RV FE0T. 24 HCIO,4-Si0, ]
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Table 1 Effect of different catalysts on the reaction of benzal-
dehyde with acetamide

Entry Catalyst Time/min Yield/%
1 Mg(NTf,),/10 mol% 240 82
2 LiNTf,/10 mol% 240 68
3 InCly/10 mol% 480 61
4 BiCly/10 mol% 480 52
5  ZnCly10 mol% 240 81
6  ZrCly/10 mol% 240 71
7  CuCl,*2H,0/10 mol% 240 60
8  Yb(OT();/10 mol% 480 47
9  NaHS0,4-Si0,/50 mg/mmol" 240 53
10 HCIO,-AlO5(neutral)/50 mg/mmol® 20 78
11 HCIO4K10/50 mg/mmol® 20 83
12 HCIO4Ti0,/50 mg/mmol”® 20 74
13 HCIO4Si0,/10 mg/mmol® 60 42
14 HCIO4Si0,/30 mg/mmol” 20 76
15  HCIO4Si0,/50 mg/mmol” 20 92
16 HCIO4-Si0,/70 mg/mmol® 20 92
17 HCIO,4-Si0,/100 mg/mmol” 20 92

“ The reaction was performed with 1 mmol of benzaldehyde and 2 mmol of

acetamide in toluene (5 mL) under reflux. ® The weight of HClO4-SiO,,

HCl104-Al,05(neutral), HC104-K10, HCIO,4-TiO; and NaHSO4-SiO, was based
on benzaldehyde. ‘ Isolated yield.
: S

A %58 T AN FI(CHLCL, CHCLs, THF, MeCN,

1,2- S SRR SN (% 2). Rk 2 v AR
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Table 2 Effect of different solvents on the reaction of benzal-
dehyde with acetamide

Entry Solvent Time/min Yield®/%
1 CH,Cl, 90 55
2 CHCl, 90 47
3 1,2-Dichloroethane 60 80
4 MeCN 60 72
5 THF 60 64
6 Toluene 20 92

“ The reaction was performed with 1 mmol of benzaldehyde and 2 mmol of
acetamide with 50 mg of HC104-SiO; under reflux. b Isolated yield.
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Table 3 Synthesis of bisamides from aldehydes and amides
catalyzed by HC10,4-Si0,

Entry R R! Product Time/min Yield®/%
1 Ph Me 3a 20 92
2 4-CH;C¢H,4 Me 3b 20 92
3 2-CH;0C¢H,4 Me 3c 25 90
4 4-CH;0C¢H,4 Me 3d 25 91
5 4-BrCgH, Me 3e 20 97
6 4-CIC¢H,4 Me 3f 20 95
7 4-NO,Cg¢H,4 Me 3g 15 98
8 2-NO,C¢Hy4 Me 3h 20 95
9 2-Furyl Me 3i 20 90
10 3-Pyridyl Me 3j 20 98
11 4-CIC¢H,4 Et 3k 20 91
12 4-BrCg¢H,4 Et 31 20 95
13 3-NO,C¢H,4 Et 3m 20 94
14 4-NO,C¢H,4 Et 3n 15 95
15 3-CH;0C¢H,4 Et 30 20 91
16 Ph Ph 3p 20 98
17 3-CH;0C¢H,4 Ph 3q 25 94
18 2-CIC4Hy Ph 3r 20 97
19 PhCH=CH Me 3s 20 93
20  CH;(CH,)s Ph 3t 5 97
21 PhCH,CH, Me 3u 5 96
22 PhCH,CH, Et 3v 5 94
23 Ph 4-CH;0C¢Hs 3w 10 97
24 Ph 2-CIC¢H, 3x 25 91

© 2013 Chinese Chemical Society & SIOC, CAS

“ All the reactions were carried out in the presence of HClO4-SiO, in toluene
under reflux. * Isolated yield.
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Table 4 The reuse of HCIO4-SiO, for the reaction of benzalde-
hyde with acetamide

Cycle Time/min Yield“/%
0 20 92
1 25 90
2 25 88
3 25 87
4 30 86
5 35 82
“TIsolated yield.
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Perkin-Elmer 240011 RC# M. Fra k3 h it
o TN
3.2 HCIO,-SiO, Byl &

7 250 mL I N 23.8 g FEE(230~400 H)
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1.8 mL, WM5EE)E, TR A 30 min. UK
B LM, 75 100 C FHhELAs 72 h RIAps16])

33 XWAHE
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FU=4, =it 2,0 5 45 it R 74 5 3.

N-[ LB R FE CRHL) W L) 2 Bk % (3a): 1 (0 [ 44
m.p. 240~242 C(CLHRME"" 239~240 C); 'H NMR
(DMSO-ds, 400 MHz) &: 1.86 (s, 6H, 2CH3), 6.50 (t, J=
7.8 Hz, 1H, CH), 7.28~7.35 (m, 5H, ArH), 8.53 (d, J=
7.8 Hz, 2H, 2NH); *C NMR (DMSO-d;, 100 MHz) J:
23.0, 58.3, 127.2, 128.6, 129.0, 141.1, 169.6; IR (KBr) v:
3276 (N—H), 1665 (C=0) cm '; EI-MS m/z (%): 206
(M", 10), 148 (34), 163 (100), 77 (37). Anal. calcd for
C11H1uN>O,: C 64.06, H 6.84, N 13.58; found C 64.15, H
6.91, N 13.50.

N-[ LBz F(4- TR IR L) L 2 % (3b): 1 (5 [t
K. m.p. 268~270 C(CHAE""269~270 C); '"H NMR
(DMSO-d;, 400 MHz) 6: 1.85 (s, 6H, 2CH3), 2.34 (s, 3H,
ArCH,), 6.49 (t, J=7.8 Hz, 1H, CH), 7.18 (d, J=8.0 Hz,
2H, ArH), 7.24 (d, J=8.0 Hz, 2H, ArH), 8.46 (d, J=7.8
Hz, 2H, 2NH); *C NMR (DMSO-d;, 100 MHz) ¢: 21.7,
23.1, 57.8, 127.4, 129.1, 137.6, 138.6, 169.6; IR (KBr) v:
3265 (N—H), 1668 (C=0) cm '; EI-MS m/z (%): 220

Chin. J. Org. Chem. 2013, 33, 1822~1827
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(M*, 11), 205 (10), 177 (100), 118 (70), 91 (68). Anal.
calcd for C,H¢N,O,: C 65.45, H 7.27, N 12.72; found C
65.55,H 7.22, N 12.68.

N-[ T2 e (2- AR RS 2R ) R | S f% Be): 1B
[ {k. mp. 226~228 C(CHRE!" 225~228 C); 'H
NMR (DMSO-dg, 400 MHz) d: 1.82 (s, 6H, 2CH3), 3.73 (s,
3H, OCHj;), 6.64 (t, J=7.8 Hz, 1H, CH), 6.92~7.31 (m,
4H, ArH), 8.34 (d, J=7.8 Hz 2H, 2NH); “C NMR
(DMSO-d,, 100 MHz) &: 21.6, 52.7, 55.4, 110.3, 119.5,
126.1, 127.8, 128.7, 156.1, 167.9; IR (KBr) v: 3286 (N—
H), 1681 (C=0) cm™'; EI-MS m/z (%): 236 (M", 8), 193
(100), 107 (70). Anal. caled for C;,H4N,O53: C 61.00, H
6.83, N 11.86; found C 61.09, H 6.89, N 11.77.

N-[ LB I (4- AR AR AL 2% (3d): 1 £ [
. mp. 222~224 CCCHRME""221~222 C); '"H NMR
(DMSO-dy, 400 MHz) &: 1.85 (s, 6H, 2CH3), 3.75 (s, 3H,
OCH,), 6.47 (t, J=7.8 Hz, 1H, CH), 6.91 (d, J=8.0 Hz,
2H, ArH), 7.27 (d, J=8.0 Hz, 2H, ArH), 8.48 (d, J=7.8
Hz, 2H, 2NH); *C NMR (DMSO-d,, 100 MHz) ¢: 21.8,
54.1, 56.0, 113.3, 127.2, 132.4, 158.1, 167.8; IR (KBr) v:
3273 (N—H), 1685 (C=0) cm'; EI-MS m/z (%): 236
(M*, 9), 193 (100), 134 (11). Anal. calcd for C;,H;¢N,O;:
C 61.00, H 6.83, N 11.86; found C 61.07, H 6.92, N 11.81.

N-[ LB FE(4-TR ORI L L[ (3e): 1 €4 [ 4.
m.p. 247~249 C(CHR{E" 244~246 C); 'H NMR
(DMSO-ds, 400 MHz) 6: 1.84 (s, 6H, 2CH3), 6.47 (t, J=
7.8 Hz, 1H, CH), 7.27 (d, J=8.0 Hz, 2H, ArH), 7.60 (d,
J=8.0 Hz, 2H, ArH), 8.77 (d, J=7.8 Hz, 2H, 2NH); “*C
NMR (DMSO-ds, 100 MHz) ¢: 23.4, 57.9, 121.6, 129.3,
132.1, 140.8, 169.9; IR (KBr) v: 3267 (N—H), 1669 (C=
0) cm™'; EI-MS m/z (%): 284 (M", 7), 241 (100), 182
(70). Anal. calcd for C;;H3N,O,Br: C 46.33, H 4.56, N
9.83; found C 46.42, H 4.61, N 9.73.

N-[ LTS HE(4- SR ) L) St fie (3): 1 €5 [T 44K
m.p. 259~261 C(Cmk{E"” 258~259 C); 'H NMR
(DMSO-ds, 400 MHz) 6: 1.86 (s, 6H, 2CH3), 6.49 (t, J=
7.8 Hz, 1H, CH), 7.36 (d, J=8.0 Hz, 2H, ArH), 7.45 (d,
J=8.0 Hz, 2H, ArH), 8.58 (d, J=7.8 Hz, 2H, 2NH); "*C
NMR (DMSO-d,, 100 MHz) ¢: 23.4, 57.8, 128.8, 129.3,
132.5, 140.0, 169.9; IR (KBr) v: 3267 (N—H), 1670 (C=
0) em™'; EI-MS m/z (%): 240 (M", 6), 197 (100), 138
(72). Anal. calcd for C;;H;3N,O,Cl: C 54.89, H 541, N
11.64; found C 54.86, H 5.50, N 11.59.

N-[ LT He (- L) R | S W e (Bg): 1 El]
K. m.p. 271~272 CCCHRE""270~272 C); '"H NMR
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(DMSO-ds, 400 MHz) d: 1.91 (s, 6H, 2CH3), 6.59 (t, J=
7.8 Hz, 1H, CH), 7.62 (d, J=8.0 Hz, 2H, ArH), 8.25 (d,
J=8.0 Hz, 2H, ArH), 8.72 (d, J=7.8 Hz, 2H, 2NH); “*C
NMR (DMSO-d,, 100 MHz) : 23.2, 57.9, 124.5, 128.7,
147.5, 148.8, 169.6; IR (KBr) v: 3267 (N—H), 1668 (C=
0) ecm'; EI-MS m/z (%): 251 (M, 7), 208 (100), 149
(14). Anal. caled for C;;H;3N;0,: C 52.59, H 522, N
16.73; found C 52.51, H 5.12, N 16.79.

N-[ LB Q-3 2RI B ) S Wi (3h): 1 £ [i]
K. m.p. 237~239 CCCHRE" 238~240 C); '"H NMR
(DMSO-ds, 400 MHz) d: 1.83 (s, 6H, 2CH3), 6.85 (t, J=
7.8 Hz, 1H, CH), 7.56~7.95 (m, 4H, ArH), 8.60 (d, J=
7.8 Hz, 2H, 2NH); *C NMR (DMSO-d;, 100 MHz) o:
23.1, 55.0, 125.4, 129.3, 129.8, 133.6, 134.9, 149.5, 169.3;
IR (KBr) v: 3271 (N—H), 1663 (C=0) cm"'; EI-MS m/z
(%): 251 (M", 6), 208 (100), 149 (13). Anal. calcd for
C11H;3N30,4: C 52.59, H 5.22, N 16.73; found C 52.52, H
5.16, N 16.82.

N- BRI (2-W MR 2k ) O ) G e e (3i): 11 €8 [ 44
m.p. 203~205 C; '"H NMR (DMSO-d;s, 400 MHz) ¢:
1.84 (s, 6H, 2CH;), 6.33 (dd, J=1.8, 2.0 Hz, 1H, ArH),
6.45 (t, J=7.8 Hz, 1H, CH), 6.58 (d, J=2.0 Hz, 1H, ArH),
7.42 (d, J=1.8 Hz, 1H, ArH), 8.46 (d, J=7.8 Hz, 2H,
2NH); “C NMR (DMSO-d;, 100 MHz) ¢6: 23.2, 58.1,
109.5, 110.6, 143.3, 148.5, 169.1; IR (KBr) v: 3274 (N—
H), 1661 (C=0) cm'; EI-MS m/z (%): 196 (M", 9), 153
(100), 94 (74). Anal. calcd for CoHpN,O;: C 55.10, H
6.12, N 14.29; found C 55.17, H 6.16, N 14.21.

N-[ LBk 2d FE(3-NEBE 55 FH L] £ e (3)): A il 4.
m.p. 238~240 C; 'H NMR (DMSO-d;, 400 MHz) ¢:
1.88 (s, 6H, 2CH3), 6.46 (t, J=7.8 Hz, 1H, CH), 7.35 (dd,
J=1.5, 7.8 Hz, 1H, ArH), 7.80 (d, J=7.8 Hz, 1H, ArH),
8.55 (d, J=7.8 Hz, 2H, 2NH), 8.63 (d, J/=1.5 Hz, 1H,
ArH), 8.69 (s, 1H, ArH); *C NMR (DMSO-d,, 100 MHz)
0:23.1, 58.6, 124.3, 132.4, 134.6, 147.5, 149.8, 169.9; IR
(KBr) v: 3277 (NH), 1669 (C=0) cm'; EI-MS m/z (%):
207 (M ", 7), 164 (100), 105 (70). Anal. caled for
CioH13N;0,: C 57.97, H 6.28, N 20.29; found C 57.88, H
6.34, N 20.37.

N-[ P9 B 28 ke (4- SR 6 ) R A I e (Bk): 1A £ ]
. m.p. 142~144 CCCHr{E" 145~147 C); '"H NMR
(DMSO-d,, 400 MHz) d: 1.02 (t, J=7.8 Hz, 6H, 2CH,),
2.06~2.19 (m, 4H, 2CH,), 6.55 (t, J=7.8 Hz, 1H, CH),
7.30 (d, J=8.0 Hz, 2H, ArH), 7.42 (d, J=8.0 Hz, 2H,
ArH), 8.42 (d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d,

http://sioc-journal.cn/ 1825
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100 MHz) §: 10.7, 29.2, 57.6, 129.1, 129.3, 132.8, 140.4,
173.4; IR (KBr) v: 3281 (N—H), 1699 (C=0) cm ;
EI-MS m/z (%): 268 (M, 9), 211 (100), 138 (71). Anal.
calcd for C;3H;7N,O,Cl: C 58.10, H 6.38, N 10.42; found
C 58.17, H 6.30, N 10.34.

N-[ ATt 2 s (4- YRR ) AR BE T IR (31): 1 [T A
m.p. 160~162 C(Xmk{E"™ 160~162 C); 'H NMR
(DMSO-d;, 400 MHz) 6: 1.03 (t, J=7.8 Hz, 6H), 2.15~
2.21 (m, 4H, 2CH,), 6.52 (t, J=7.8 Hz, 1H, CH), 7.28 (d,
J=8.0 Hz, 2H, ArH), 7.57 (d, J=8.0 Hz, 2H, ArH), 8.45
(d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d,, 100 MHz)
5: 10.6, 29.3, 57.7, 121.6, 129.4, 132.0, 141.3, 173.4; IR
(KBr) v: 3270 (N—H), 1692 (C=0) cm'; EI-MS m/z
(%): 312 (M", 7), 255 (100), 182 (73). Anal. caled for
Cy3H;N,0,Br: C 49.85, H 5.47, N 8.94; found C 49.92, H
5.41, N 8.90.

N-[ P 5t 2 (3- A 2 4 8 ) BE T 2 (Bm): 1 (5
B4k, mp. 155~156 CCCEAE" 157~159 C); 'H
NMR (DMSO-d,, 400 MHz) §: 1.03 (t, J=7.8 Hz, 6H,
2CH;), 2.15~2.25 (m, 4H, 2CH,), 6.61 (t, J=7.8 Hz, 1H,
CH), 7.69~8.16 (m, 4H, ArH), 8.63 (d, J=7.8 Hz, 2H,
2NH); “C NMR (DMSO-dg, 100 MHz) §: 10.7, 29.1, 57.8,
121.9, 123.6, 130.7, 134.0, 143.6, 148.7, 173.6; IR (KBr)
v: 3277 (NH), 1662 (C=0) cm '; EI-MS m/z (%): 279
(M, 7), 222 (100), 149 (70). Anal. calcd for C;3H;,N30y:
C 55.91, H 6.14, N 15.05; found C 55.87, H 6.03, N 15.13.

N-[ 74 P9t 28 R (4B R A ) TR RE | T 2 (Bm): 1 € [
K. m.p. 247~249 CCCHRE!" 245~247 °C); '"H NMR
(DMSO-dg, 400 MHz) 6: 1.03 (t, J=7.8 Hz, 6H, 2CHj),
2.16~2.26 (m, 4H, 2CH,), 6.63 (t, J=7.8 Hz, 1H, CH),
7.60 (d, J=8.0 Hz, 2H, ArH), 8.21 (d, J=8.0 Hz, 2H,
ArH), 8.60 (d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d,
100 MHz) §: 10.3, 29.1, 57.7, 124.4, 128.7, 147.9, 149.1,
173.6; IR (KBr) v: 3281 (N—H), 1664 (C=0) cm ;
EL-MS m/z (%): 279 (M", 9), 222 (100), 149(73). Anal.
calcd for C3H7N304: C 5591, H 6.14, N 15.05; found C
55.84, H 6.18, N 15.10.

N-[A B2 e (3- AR AR Rk ) FR R T 2 (B0): - 1A 5 [
. m.p. 177~179 ‘CCCHRE"™ 178~180 C); '"H NMR
(DMSO-d,, 400 MHz) 6: 1.01 (t, J=7.8 Hz, 6H, 2CHj),
2.10~2.15 (m, 4H, 2CH,), 6.50 (t, J=7.8 Hz, 1H, CH),
6.89~7.26 (m, 4H, ArH), 8.35 (d, J=7.8 Hz, 2H, 2NH);
C NMR (DMSO-ds, 100 MHz) 6: 9.4, 28.3, 54.9, 58.3,
112.0, 112.5, 119.3, 128.7, 132.6, 158.5, 170.3; IR (KBr)
v: 3279 (NH), 1660 (C=0) cm™'; EI-MS m/z (%): 264
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(M", 8), 207 (100), 134 (12). Anal. caled for C 4H,0N,O5:
C 63.62, H 7.63, N 10.60; found C 63.70, H 7.69, N 10.53.

N-[ A PP 2 AR ) R R FR W e Bp): 1 A [t
K. m.p. 235~236 CCCHRE!"™ 237~238 C); '"H NMR
(DMSO-d,, 400 MHz) d: 7.02 (t, J=7.8 Hz, 1H, CH),
7.40~7.66 (m, 11H, ArH), 7.90 (d, J=7.2 Hz, 4H, ArH),
9.02 (d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d,, 100
MHz) §: 59.7, 127.6, 128.2, 128.7, 129.0, 132.3, 134.8,
140.9, 166.6; IR (KBr) v: 3280 (N—H), 1651 (C=0)
cm ' EI-MS m/z (%): 330 (M", 3), 225 (100), 105 (90),
104 (13). Anal. caled for CoH sN,O,: C 76.34, H 5.49, N
8.48; found C 76.27, H 5.60, N 8.41.

N-[ 2R I 2 R (3- AR R ) RS IR T BE % (3q):
A, mp. 187~189 CCCHR{E" 188~190 C); 'H
NMR (DMSO-d,, 400 MHz) &: 3.72 (s, 3H, CH3), 6.95 (t,
J=7.8 Hz, 1H, CH), 6.94~6.97 (m, 2H, ArH), 7.38~7.52
(m, 8H, ArH), 7.91 (d, J=7.2 Hz, 4H, ArH), 8.99 (d, J=
7.8 Hz, 2H, 2NH); C NMR (DMSO-ds, 100 MHz) &:
56.3,59.3, 114.7, 128.7, 128.9, 129.3, 132.4, 133.7, 134.9,
159.3, 166.6; IR (KBr) v: 3272 (N—H), 1649 (C=0)
cm '; EI-MS m/z (%): 360 (M", 5), 255 (30), 105 (100),
134 (12). Anal. caled for C5,H,oN,O5: C 73.32, H 5.59, N
7.77; found C 73.22, H 5.51, N 7.85.

N-[ I 2 R (2- A L R TR I Br): A1 2
[ 44, m.p. 240~242 °C; '"H NMR (DMSO-d, 400 MHz)
5:7.03 (t, J=7.8 Hz, 1H, CH), 7.16~7.22 (m, 2H, ArH),
7.44~7.56 (m, 8H, ArH), 7.91 (d, J=7.2 Hz, 4H, ArH),
9.04 (d, J=7.8 Hz, 2H, 2NH); °*C NMR (DMSO-d;, 100
MHz) §: 58.4, 117.0, 117.6, 128.5, 129.2, 129.6, 129.9,
132.4, 134.6, 137.7, 164.5, 166.7; IR (KBr) v: 3281 (N—
H), 1650 (C=0) cm'; EI-MS m/z (%): 364 (M", 4), 259
(28), 105 (100). Anal. caled for CoHsN,O,Cl: C 69.14, H
4.66, N 7.68; found C 69.23, H 4.56, N 7.61.

N-(1- SR 28 H-3- I TN 58 ) S Wk (3s): 1 Eauf]
k. mp. 197~199 CCCHRE" 195~197 C); '"H NMR
(DMSO-d, 400 MHz) 6: 1.85 (s, 6H, 2CH3), 6.06 (m, 1H,
CH), 6.22 (dd, J=6.0, 16.0 Hz, IH, CHCH=CH), 6.77 (d,
J=16.0 Hz, 1H, CH=CHPh), 7.30~7.43 (m, 5H, ArH),
8.33 (d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d;, 100
MHz) §: 22.4, 55.1, 125.8, 127.0, 128.2, 129.0, 135.1,
167.8; IR (KBr) v: 3272 (NH), 1667 (C=0) cm'; EI-MS
m/z (%): 232 (M", 7), 189 (100), 174 (33). Anal. calcd for
C3HN,O,: C 67.22, H 6.94, N 12.06; found C 67.11, H
6.90, N 12.15.

N-(1- 2% F P9 0 P 36 ) 2 PG Jie (3¢e): 1 o i 4
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m.p. 235~236 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
0.89 (t, J=7.0 Hz, 3H, CH;), 1.26~1.38 (m, 6H, 3CH,),
1.43~1.49 (m, 2H, CH,), 1.63~1.78 (m, 2H, CH,), 5.91
(m, 1H, CH), 7.41~7.50 (m, 6H, ArH), 7.83 (d, J=7.2
Hz, 4H, ArH), 8.60 (d, J=7.8 Hz, 2H, 2NH); *C NMR
(DMSO-d,, 100 MHz) 6: 14.3, 22.5, 24.5, 28.8, 31.3, 36.7,
57.8, 129.4, 129.6, 132.3, 132.8, 133.4, 134.1, 135.5,
140.6, 168.2; IR (KBr) v: 3232 (NH), 1645 (C=0) cm ';
EI-MS m/z (%): 338 (M", 2), 233 (66), 105 (100), 77 (11).
Anal. calcd for C, HyN,O,: C 74.52, H 7.74, N 8.28;
found C 74.63, H 7.61, N 8.33.

N-(1- LR FE-3- RS NI LW HE Bu): 1 (] k.
m.p. 202~204 CCCERE!"" 202~203 C); '"H NMR
(DMSO-d,, 400 MHz) 0: 1.82 (s, 6H, 2CH3), 1.97 (m, 2H,
CH,CH,CH), 2.70 (t, J=7.7 Hz, 2H, PhCH,CH,), 5.36
(m, J=7.8 Hz, 1H, CH), 7.20~7.31 (m, 5H, ArH), 8.38
(d, J=7.8 Hz, 2H, 2NH); *C NMR (DMSO-d,, 100 MHz)
5:23.1,35.5,42.6,57.1, 125.9, 128.4, 128.5, 140.4, 165.7;
IR (KBr) v: 3296 (NH), 1665 (C=0) cm '; EI-MS m/z
(%): 234 (M", 1), 175 (21), 116 (100), 91 (52), 77 (24).
Anal. caled for C3HgN,O,: C 66.67, H 7.69, N 11.97;
found C 66.61, H 7.62, N 12.06.

N-(1- A L2 -3 - 2R L U ) IS Ik i (Bv): - 1 € [T 4.
m.p. 180~182 ‘C(CHRE"Y 178~179 C); 'H NMR
(DMSO-ds, 400 MHz) §: 0.99 (t, J=7.8 Hz, 6H, 2CH,),
1.99 (m, 2H, CH,CH,CH), 2.09~2.20 (m, 4H, 2CH,),
2.71 (t, J=7.7 Hz, 2H, PhCH,CH,), 5.38 (m, 1H, CH),
7.19~7.35 (m, 5H, ArH), 8.36 (d, J=7.8 Hz, 2H, 2NH);
C NMR (DMSO-d;, 100 MHz) d: 10.3, 29.2, 35.1, 42.7,
57.4, 125.7, 128.5, 128.7, 140.6, 171.6; IR (KBr) v: 3301
(NH), 1661 (C=0) cm'; EI-MS m/z (%): 262 (M", 1),
116 (100), 91 (56), 77 (28). Anal. calced for C,sH,,N,0,: C
68.67, H 8.45, N 10.68; found C 68.74, H 8.55, N 10.60.

N-[] PP SRR PP I 2k (R ) PP R T PP S R
ik B (3w): A [ 4K, mp. 211~213 C; 'H NMR
(DMSO-dj, 400 MHz) §: 3.79 (s, 6H, 2CH;0), 6.99 (t, J=
7.8 Hz, 1H, CH), 7.31~7.38 (m, 5H, ArH), 7.41 (d, J=
7.6 Hz, 2H, ArH), 7.50 (d, J=7.6 Hz, 2H, ArH), 7.79 (d,
J=17.8 Hz, 4H, ArH), 8.97 (d, J=8.0 Hz, 2H, 2NH); "*C
NMR (DMSO-d,, 100 MHz) ¢: 55.1, 58.2, 126.6, 127.8,
128.0, 128.5, 128.8, 131.4, 140.9, 141.4, 165.7; IR (KBr)
v: 3297 (NH), 1641 (C=0) cm '; EI-MS m/z (%): 390
(M*, 3), 255 (66), 240 (48), 135 (100), 104 (14). Anal.
calced for C,3H,,N,04: C 70.77, H 5.64, N 7.18; found C
70.86, H5.72, N 7.07.
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N-[AB SR P 2 (R ) FHBE T 408 S8 B (3x):
AR, mp. 230~232 °C; 'H NMR (DMSO-d, 400
MHz) é: 7.06 (t, J=7.8 Hz, 1H, CH), 7.33~7.39 (m, 5H,
ArH), 7.87~7.91 (m, 8H, ArH), 9.06 (d, J=8.0 Hz, 2H,
2NH); *C NMR (DMSO-ds;, 100 MHz) §: 58.3, 128.2,
128.3, 129.2, 129.3, 129.4, 132.1, 132.6, 133.2, 134.8,
135.2, 140.4, 166.6; IR (KBr) v: 3249 (NH), 1655 (C=0)
cm '; EI-MS m/z (%): 398 (M, 2), 259 (100), 244 (46),
139 (87), 104 (18). Anal. caled for C,H;¢N,O,Cl,: C
63.16, H4.01, N 7.02; found C 63.09, H4.11, N 6.93.
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