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1.2.1  2,2-240-1,3- 2 S A FEpR I be-4 , 5- i (DCDD) 1 £ 1"

# 1.1 mmol N, N'-Z 2R ER Wz (DIC) .10 mL CH,Cl, FEHEFHAF] 50 mL = FiEeiR . 7R H
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E2TH:HFHRB IS (215020363 313601055 31660128 ; HE R 4 H 4R Bl 2 5 4 FA BABF 95 00 H (2016CXTD006) 5
MG rEAE HAAR = A4 I H (21704 D).
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N, P37, BB KIS AR E S E 0 C R )5% 1.1 mmol HEEE (AL 3 mL CH,CL HO)ZEFEM AL
A G BRI R R VAR R AE PRSI T EBE R 1 hol i A C18 R AY & OB AR 23 (HPLC) 43 B i
5 DCDD B P25 H 95 % . il A7 L& 5 .
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7E N, A9 % 1.0 mmol 5 AR .1.1 mmol JZ.3.0 mmol = Z &M AE EiRH 5 1.05 mmol 1
DCDD &, il FHEHE 2 ho W5 R ZE R BR 229 77 CHLCL K 15 mL /K im A 2158 45 9 v, 5 H i iR
P pH HE Z 8.0.92% KHIRA Y 25 mL WL R L FRZH 3 . i B A2 A I A VL2l
FER K U, FHTC /K B R % T 18 5 U » IR 253 70 L B i 0 D e Je A €833 43 2, 1 ] © 6/ & R & T AR S Wk It
A5 3 i & a7 ).

1.3 F=YIRM

1-M AR -2- 2R B 2 58-1, 2- i (3a) >, B PR L 5 2 89~ 91 °C L % 96 %6 (210.5 mg) , H: 2 BT it FH i
WV A TR W/ IEC 5 (R A 12 4)."H NMR (400 MHz,CDC1;)8:7.92(d, ] =7.2 Hz,2H) ,7.62
(t,] =7.6 Hz,1H),7.49(t, ] =8.0 Hz,1H),3.75(s,4H),3.61(t,J =5.2 Hz,2H),3.34(t, ] =5.2 Hz,
2H) ;"% C NMR (100 MHz,CDCl;)8: 191.19,165.46,134.95,133.03,129.62,129.11,66.67,66.59,46.23,
41.59.

1-HEh AR -2- (AR B DR BE) 2 J6-1, 2- i (3b) ), B o [ A, 5 45 142~ 144 C L I0% 91% (240.4 mg)
FEEM T BRI O R O R /1E & % (R BLEE M 1 ¢ 3)."H NMR (400 MHz,CDCl,) 6 8.37(d, ] =
8.8 Hz,2H),8.185~8.163(m,2H),3.83(s,4H),3.72~3.70(m, 2H), 3.44 (1, ] =4.8 Hz,2H);"*C NMR
(100 MHz,CDCI;)6: 188.70,164.04,151.19,137.49,130.83,124.16.66.73,66.61,46.35,41.95.

1-RE R -2- O FE R 3 Zobe-15 2- i (3e) ™ B AR 1 4 71~ 73 °C L 0% 97 %6(226.3 me) » #EJ2HT
B IR N O R TR/ IE S % (KA EE A 12 5).'H NMR (400 MHz,CDCl;)6: 7.90~7.88(m,2H),
7.35(t,] =7.6 Hz,2H),3.84~3.83(m,4H),3.69(t,J =4.8 Hz,2H),3.41(t,J =4.4 Hz,2H),2.45(s,
3H) ;"% C NMR (100 MHz,CDCl;)8: 190.96,165.74,146.38,130.65,129.89,129.84,66.78,66.72,46.31,
41.62,21.98.

-k AR -2- (B FF A3 2 06615 2- W (3D, B A il fR L 5 5 80~81°C , WL 80 %6 (186.6 mg) » )2 Hr
FRFB K BER N 2R 2 Fis/1E & %8 (R M 1 2 5)."H NMR (400 MHz, CDCl;)é6: 7.60(d,J =8.0 Hz,
1H),7.35(t,J =8.0 Hz,1H),7.21~7.15(m,2H),3.61(s,4H),3.50(t,] =4.0 Hz,2H),3.24(d,] =4.4
Hz,2H),2.51(s,3H) ;'"*C NMR (100 MHz,CDCl;)68: 193.13,166.04,141.28,133.81,132.58,131.43,126.
20,66.47,66.42,46.12,41.45,21.66.

1-PEh AR -2- (E W} -2-38) 2 45E-1,2- i (3e) ™, 3 (0 bR 45 8 93~95 “C L I3 9296 (207.2 mg) , k12
BB B E oy 2 1R . ls /TEC B (URFREE M 2 £ 5).'H NMR(400 MHz,CDCl;)6: 7.88~7.84 (m,2H),
7.24~7.22(m,1H),3.82~3.79(m,4H),3.71(t, ] =4.8 Hz,2H),3.52(t, ] =4.8 Hz,2H) ;" C NMR
(100 MHz,CDC1)6: 182.87,164.40,140.28,136.91,136.39,128.82,66.84,66.66,46.49,41.99,27.74.

12K BE-2- (R BE-1-30) Zbe-1,2- i (3D B @R L 16 4 94~96 “C Lt 99%(215.1 mg) . #E 2 HT
FT R BE RN 2R g/ IEC % R A 1 ¢ 5).'H NMR (400 MHz,CDCl;)6: 7.95(d, ] =8.4 Hz,
2H).7.66~7.62(m,1H),7.52(t,] =7.6 Hz,2H),3.71(s,2H),3.29(t,J =5.6 Hz,2H),1.70(t, ] =
2.8 Hz,4H),1.55(d, J =5.2 Hz,2H);"* CNMR (100 MHz, CDCl,) 8 191.97, 165.47, 134.66, 133.29,
129.55,129.01,47.03,42.15,26.19,25.45,24.36.
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N, N-Z O SE-2- 8 A-2- K SR (3g) ' B iR L 1 A 62~64°C L IR0 88 %6 (180.6 mg) » A 2 HT i FH 1)
WVEWR 2 T8 /1 C e AR 2 = 5).'H NMR (400 MHz,CDCL;)8: 7.97(d,J =7.6 Hz,2H),7.67
(t,] =7.6 Hz,1H),7.54(t,] =7.2 Hz,2H).3.60(q.,J =7.2 Hz,2H),3.28(q.J =7.2 Hz,2H),1.32(t,] =
7.2 Hz,3H),1.19(t, J =7.2Hz,3H);"* C NMR (100 MHz, CDCl;)¢: 191.61,166.76,134.58,133.28,
129.63,128.97,42.13,38.82,14.12,12.86.

N-FR & He-2- 00 -2- 7K Z ke (3h) ™20, v o (0, [ A 4 45 112~ 113°C L, e 79 % (182.7 mg) , # )2 Hr i
FHR KR N 2R 216/ 1E O %t (AL 1 5)."H NMR (400 MHz, DMSO-d)6: 8.85 (d,J =3.8Hz,
1H),7.97 (d,] =3.4Hz,2H),7.74~7.70(m,1H) ,7.59(t, ] = 8.4 Hz,2H),3.77(s,1H),1.87~1.13(m,
10H);"*C NMR (100 MHz, DMSO-d)8: 191.18,164.93,134.90,133.47,130.07,129.40, 48.20, 32.53,
25.54,25.00.

N-& $e-2- 58 -2- K 3 £ Wk e (3D, B AR 8 45 51~53°C LI 85 % (150.6 mg) » AF 2 AT BT 4 8k
Ve A TR TR/ TFC ke (AR 12 5).'H NMR (400 MHz,CDCl,)6: 8.22 (d,J =4.0Hz,2H) ,7.52
(d,J=4.0Hz,1H),7.38 (t,J =4.0Hz,2H),3.36 ~3.31 (m,2H),1.15(t,J =4.0Hz,3H) ;" C NMR
(100 MHz,CDCl;)6: 188.31,162.25,134.26,133.33,130.96,128.41,34.31,14.36.

2 HR5UE

mFHzI:EF‘MEﬁ@a(la)%ﬂUE&HFW(Za){’E?@fiTLﬁT“é%J% A FR AR E S AU Q DI W 2100 7 N il 2 = 8
I ZZHRFR) DCDD #5050 A e ST ROy i BE AT 1 I dnsk 1 BT,

DCDD, mz
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Wl
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F1 A o-EBE RS HFRRAL

%H n(la) + n(DCDD) g n (B + n(la) t/C e 4
1:1 A ke EX4 S¢ERY) r.t. 93
2 1:1 I =2 D r.t. 56
3 1:1 Y £ K R EX4 S¢ARY) r.t. 35
4 1:1 LIS =MD r.t. 71
5 1:1 Cil =2 D r.t. 12
6 1:1 AWk WM D r.t. 56
7 1:1 T BERRHR (2 D r.t. 70
8 1:1 Ak R4 (2 ¢ 1) r.t. 76
9 1:1 TR Wk ZEEHNC2 2 1) r.t. 39
10 1:1 T - r.t. 18
11 1:1 A ke =R D r.t. 96
12 1:1 A b SO D r.t. 94
13 1:1 LiES SV {GERY 50 55
14 1:1 CIEN EvaY {CEND 75 it
15 1:1.05 T b =MD r.t. 94
16 1+ 1.45 TR SV {GERY r.t. 94

e 240 -2- R 2R 2- A -2- K 2R 1a,1.0 mmol, B HEMK 2a,1.1 mmol;* B R
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S 25 R B A DCDD E 2 BR5) . = ZBEAERIGR . — S be R ) 7 Z IR 4 T 15 8] B An 7= 9 1Y 7= %
H93% CGRH 1.3 DA HLE IR BLE BTN 74 77 58 5 52 i 0 S R 5 00 K, S o0 K A HLIE R kA7
T, W S H B (DCMD) L P E I (THE) | 1 Cacetonitrile) , HiE (MeOH) | ! 2K (toluene) (%5 H 1-
5.4 1) S5 R RWI Y G WP B AE i ) 45 B AR R 1 7 AR B 3k B 93 00 3% it B 2y 77 A HCLL [ 1t
XoF 1 Ay 20 T 550 10 Bk 110 o 28 R A7 S SR ) 45 SR e I — 2 i R i o AR R B A T IR L AR N 2 T A
TE B B0 T A 28 5256 oW B 1 7 38 HOA 18 06 35 T SR X Bl 0] A F 2 AT IR I8 o n (2 1) = n URP R
LR =3 + 1 il & 1. 75 8 IR 2 B 298 HLG B — > B2 R FRATTRE BOny il B2 k4T 1 4R 9T
TR i AR s HEAT L 3 W IR S BB DCDD B4 520 T < B P R S5 0 bk G s2 BBe L TR Ik L DA
F 1 FRATA LA Y IR R SR W IR B R KL I AE 75 C LT B0 AR 1 7= P AR (55 B 4.
13 F 14 NFR 1 AR EE SR rh, AR W] LA 2 28 B i 4t 4 1.05 mmol, A B 7™ 9 19 7= AR & (%% B
11,15 F 16). 25 b A1 45 3 e AE i S 07 2% A8 B 28 B BE B 2 (1 mmoD) . M ME Bk (1.1 mmol) . DCDD
(1.05 mmoD) il = Z % (3 mmoD) 7 — & H e AR 7] & IR 4514 T SN A5 B Y o B P9 7 ) (3a) 77 32 i3 18 96 %6
(%H 11,% D.

TEAS B d5c A SN 25 A A il s 23 ) Xk A Ti] SO 366 1) Dy 66 T 12 LA K S [) 286 384 1) i ) e 47 S 30 % 5 (L
F 2) TR R TF H A R FEXT R — & B2 R Y B A e R O S OR s TR A
WL BE A IR (3b, 3¢, 36 2) s 28 A2 BEXT T H A5 77 90 B R A W1 2 A 52 I (3¢, 3d, 38 2) 06 T3 A7 R 36
()0 0 0 B BRI TR » A6 2% RN 550 T 1T LIAS ZAH R 7= 90 e, 7= F R 3k 92 %0 %5 A [R) A e A7 R %, & 30 DL BR AR
i Sy s 1 4 st SR s = T R PR G iR (3a, 38,3, 3R 2) 5 SR FHAA e R AT I R B A BB A5 EIAR 4 1 0
#(3h,3i, % 2).

TR FHSH T — S SOk E ) e 2 W T —Fp o] BB S R ML i DCDD 43 F o
14 A Bk e R VR TR 00 4R 25 3R 2 DCDD 43 F o C— CL B W) 5 i 24 1 T B b i) A4 A2 B S 7= A 1 il
PHES T A B0y SER W2 IO 8 s b ]k BR R B, m A B R R 588 AN SR R b R CHPV LT
K. i F ALY AEFEXS PR R C HEAT SR s A2 i C 1 43 1 i O S5 1 19k 40 D7, I 7 A R E S5 4 1
JIR 4. 35 S5+ 57 JE R Ik SR A (4 Jie B 1 A= 1% 0L 1 o 6 e 30%-°% 9 R TE A R I R A 8L FH AT 5 AT A
AT,

P2 nfRE R L

R T —Ff JCHE AL R B TR T 1 B T o B SEBE G KA B W 207 R i 2, 2- -1, 3- 5 N AR R g -
4,5- i (DCDD) A A 52 BRI | = 2 e A g SR, — i ok BN ok 552 B XoF A i, of fhig 0 B A AR e 1) i T 4
P BA T 2R ROV A PRI L AR A A
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A catalyst-free and one-pot procedure for a-ketoamides synthesis
Li Jianhui, Tang Min, Chen Xin, Sun Zhongliang, Wang Bo
(College of Materials and Chemical Engineering, Hainan University, Haikou 570228, China)
Abstract: A catalyst-free and one-pot synthetic procedure for a-ketoamide from a-oxocarboxylic acid using high-activity
2. 2-dichloro-1, 3-diisopropylimidazolidine-4 , 5-dione as crosslinking agent was reported in this paper. The method has the advan-
tages of mild reaction condition and high yield. Most of the a-oxocarboxylic acids and amines can be successfully converted to
their corresponding a-ketoamides at room temperature. The crude product was purified by column chromatography and the
product was characterized by ' H NMR(nuclear magnetic resonance hydrogen spectrum) and *C NMR(nuclear magnetic reso-
nance carbon spectrum ).a-ketoamide compounds have good potential application value in organic synthesis.
Keywords : a-oxocarboxylic acid; amine; 2,2-dichloro-1,3-diisopropylimidazolidine-4 ,5-dione; a-ketoamide
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