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Scheme 1 Synthesis of a-hydroxy-a-carbamoylamide from carbamoylsilane 1 and «-ketoamides 2
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AR A 43 B 2R 0 WA 5 B2 0T o o BB I e 0 22 P IR BE Ak ot 2 RSR[5, 21 T 3
TE 7 £ s = W IR ERE e . A IE T IR NV, V- R e SRR XY Sl o ki FE R I em S
IAA R, B3 A AR o B AT ] o SO R e TLC ik s ot ) Al R S A
1.2 N,N,N',N -l E-a-RE-a-ZFERW _BiIZ(4a) HEK

TE— Hali A R MU M L5 JE 1Y Schlenk 4 v AR FE -, 8UE T KGR IS, 2 78 Ar
SLTE A RIPT [ I 51,2 mg (0.36 mmol ) a-#k HEFE I 2a A1 1 mL Jo/K A, 7 0 C 24
20 minf5 , 5 FANA 62.3 mg(0. 43 mmol) N, N-—F gt H — I REAELE 1, PRI 1 mL Jo/K RS, SR
Ja A FE 30 min, iFAE] 105 CEJE SN, TLC BRES SN, 76 h J5 56 BN, R 40 , i AT (a3 43
B (VPR : VOEihlE) =1:3 Peii) , 13 59. 2 mg JR ¥ (4 [# 14k 4a, 73 76% ;mp 82 ~84 °C, 'H NMR
(600 MHz,CDCl,) ,8:5.02(s,1H,0H) ,3.03(s,6H,2NCH, ) ,2.97(s,6H,2NCH,) ,1.99(t,J =8.4 Hz,
2H,CH,),1.25(m,J =8.4 Hz, J =7.2 Hz,2H, CH,),0.94 (t,J = 7.2 Hz,3H, CCH, ) ;" C NMR
(151 MHz,CDCL,) ,8;: 170.9,77.6,38.4,37.4,37.1,16.2,14.3;IR(KBr) ,o/cm "' ;3480 ,1720,850 ; 7C
ZEHTC,oHy N, O, SEINE (FHE(H) /% < C 55.69(55.53) ,H9.48(9.32) N 12.73(12.95) ,

PRI REERAE 3 G UL G ) 4b ~ 4f 3g ~3i 4j Fll 4k,

N,N,N' N'-DY F S-S5 P Fik-a- ¥ JE TN Bk i (4b) - 7% % 69.1% ; mp 66 ~ 68 C, 'H NMR
(600 MHz,CDCl,) ,8:4.99(s,1H,0H) ,3.01(s,12H,4NCH,),2.69(m,J =6.6 Hz,1H,CH) ,0. 89 (d,
J=6.6 Hz,6H,2CCH, ) ;”C NMR (151 MHz,CDCL,),5:170.5,80.9,37.8,37.4,32.2,17.2;IR(KBr) ,
o/cm”" ;3503 ,1665, 1438, 1370, 1134 ; 55 Z 43 #7 C,o HyyN, O, 52 A ( B8 {H ) /% : C 55.43 (55.53),
H9.23(9.32),N 12.88(12.95),

N,N,N' N'-JU H -3 O SE-a- 32 3L N Ik B (4d) ; 77 % 80. 1% ; mp 100 ~ 101 C, 'H NMR
(600 MHz,CDCl,) ,8:5.03(s,1H,0H) ,3.02(s,12H,4NCH, ) ,2.36(m,1H,CH),1.76 (m,2H,CH,) ,
1.64 ~1.13(m,8H,4CH, ) ;" C NMR (151 MHz, CDCl,),5:170.4,81.1,42.3,37.8,37.4,27.1,26.6,
26.4;IR (KBr), o/cm~"';3490, 1701, 1361,861 cm ™ '; 5 Z 57 Cps Hyy N, O, SZE ( BRIE(E ) /%
C 60.91,H 9.44 N 10. 93 ;found C 60.75,H 9. 16,N 10. 78,

N,N,N' ,N'-JY F - HEFE- - F B Bk (de) ;723 86% ;mp 100 ~102 °C, 'H NMR(600 MHz,
CDCL,) ,6:7.40 ~7.31 (m,5H,C,H,) ,6.60 (s, 1H,OH) ,3.08 (s,6H,2NCH, ) ,2. 84 (s,6H,2NCH, ) ;
BC NMR(151 MHz,CDCl,),5:170.5,139.5,128.6,128.3,127.3,82.0,38.9,37.7;IR(KBr) ,0/cm ' ;
3475,1658,1470,685; TG 2 43 M C s H N, O5 SCE ( BEIE{E ) /% : C 62.63 (62.38) ,H 7.21(7.25),
N 11.42(11.20),

N,N,N' N'- DY B J- - 48 G0 Jk-o- F2 L TN Bt fie (4f) : 772 80.9% ; mp 133 ~ 134 C, '"H NMR
(600 MHz,CDCl,) ,8:7.45 ~7.27(m,4H,C,H,) ,6.43(s,1H,OH) ,3.08(s,6H,2NCH, ) ,2.87(s,6H,
2NCH,) ;"”C NMR (151 MHz,CDCl;),8:170.1,136.5,134.1,132.0,129.9,129.5,126.9,82.3,39.0,
37.8;IR (KBr), ¢/cm™':3469, 1615, 1400, 1125, 806 ; 7C Z 43 #7 C,,H,, N, O, C1 SZ I {8 ( 3 S () /% -
C 54.63(54.84) ,H5.99(6.02) ,N9.63(9.84),

N,N,N',N'- P - co- oJ il 35 % B-oe- — P SRR 2R P9 A (3g) < /7 %8 85% 5 mp 139 ~ 140 C.,
"H NMR (600 MHz,CDCl,) ,5:8.23 ~7.57(q,4H,C,H,),3.06(s,6H,2NCH,),2.98(s,6H,2NCH, ) ,
0.05(s,9H,Me,Si) ;°C NMR(151 MHz,CDCl,) ,5:169. 1,147.5,146.6,129.6,122.7,85.3,37.9,37.4,
2.0;IR(KBr), g/cm™":1630, 1503, 1150, 623 ; 5C Z 43 H7 C, Hys N, O Si SZ i F ( FRIE () /% : C 52.33
(52.30) ,H 6.82(6.86) ,N 11.29(11.43),

N,N,N',N'- [t P - [i1] PP AR R - oo = P Ak AU B P Bk (3h) 2 77 %8 95% s mp 135 ~ 136 C,
"H NMR (600 MHz,CDCL,),5:7.27 ~6.87 (m,4H,C,H,),3.82(s,3H,0CH,),3.05(s,6H,2NCH,) ,
2.94(s,6H,2NCH,),0.05(s,9H,Me,Si) ;" C NMR (151 MHz,CDCl,),5:170.4,159.8,141.0,129.4,
119.6,113.7,113.1,81.8,55.3,39.0,37.7,1.95; IR (KBr) , 0/cm ™" ; 1620, 1350, 1120, 550 ; 5 Z 43 #7
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C,, Hy N, O, SISz ( BRI AE ) /% < C 57.72(57.92) ,H 8.15(8.01) ,N 7.98(7.95) ,

N,N,N'" N H 5o FH 2R 3 - = SRR 406 TR Bk (31) - 77 %8 85. 6% ; mp 130 ~ 131 C,
'"H NMR (600 MHz,CDCl,) ,8:7.21 ~7.15(q,4H,C,H,),3.05(s,6H,2NCH, ) ,2.93 (s,6H,2NCH, ),
2.37(s,3H, CH,),0.01 (s,9H, Me,Si) ;" C NMR (151 MHz, CDCL,),8:170.7,138.2,136.5,129.2,
127.1,81.8,39.0, 37.6, 21.2, 2.0; IR (KBr), ¢/cm™': 1605, 1408, 1132, 785 cm™'; JC & 4 #7
C, Hy N, O, SISz ( BRI AE ) /% : C 60. 65(60. 68) ,H 8.45(8.39) ,N 8.10(8.32),

N,N,N',N'-JU B -2 203 Fe-a- R BE T Ik i (45) « 725 70. 4% ;mp 128 ~ 129 °C, '"H NMR
(600 MHz,CDCl,) ,8:7.57 ~7.32(m,5H,C,H;) ,6.96 (d,1H, =CH ) ,6.64 (d,1H, =CH ) ,5.54 (s,
1H,0H) ,3.07 (s, 6H,2NCH, ), 3.04 (s,6H,2NCH,) ;" C NMR (15 1MHz, CDCL, ), §:191.1,144.2,
133.4,132.4,129.1,128. 8,123.4,77. 4,37.2,34. 4;IR(KBr) ,o/cm ' :3485,1656 ,1432 ,1250 ,994 ,728 ;
TEEHIC,sHy,N,0,:C 65.35(65.20) ,H 7.52(7.29) ,N 10.03(10. 14) ,

N,N,N' ,N'-PU Ff! B-co- ( 2- I 3 ) - J2 B T - E % (4k) - 7% 80% ; mp 107 ~ 108 °C, 'H NMR
(600 MHz,CDCl, ) ,5:7.42(d,1H,Furyl-5-H) ,6. 47 (m,1H Furyl4-H) ,6.40(d,1H,Furyl-3-H) ,6. 11 (br
s,1H,0H) ,3.06(s,6H,2NCH,),2.93 (s,6H,2NCH,) ;" C NMR (151 MHz,CDCl,),5:168.5,151.8,
142.5,110. 8,109.3,77.3,37.8,37. 6;IR(KBr) ,o/cm ' ;3486 ,1685 , 1413 ,758 ; TCE 3 H7C,, H (N, 0, 52
WA (FREE ) /% :C 54.76(54.99) ,H 6.98(6.71) ,N 11.40(11.66) .

2 g5

2.1 SEAZN AR R R F0 5 0 ] 22

P IAERELE 1 BAT B8 ) R AN, AT oSk BEMENE 2 P IE AL PEBGR Y ok BERR LT, TERR 28
KU bR A SEAZ IS, AE BB FAE S A SN T AR B o - B8 P IBE SR IBE % o SR Hhd i Bl e
a-BRFEMEING 2 BIZEH , 25 5% T AN ) 2 )AL SELH AN [] B R 5RO F S IO Y2, e B2 [ A BELJE: 52 i) B
PR FEZNER . ESEHEIRIIREEER) a-BREEBEINE (36 1, entries 1 ~4) PEAT N, & BUBEE AR 105 KAL) 137
BELE I, B2 I8 56 RSP IR TR) S0 , B2 7 64077 2R AR, 3 A IE N R 2a 75 76 h 52U, 77 2R 76% , T A
SNFER 2b 75 6 d A RESE UL, 77 A 69. 1% ,JEA AT HERY a-SRIEMENE 2¢ 1 TOEBHARA 5 2 T it
FERERE 1V o HLUCR I & A 7300 a-PRIEBEIE (35 1, entries 5 ~9) BEAT RN, If-7E 57 56 EAE# 45 AN
[7i) FEL 250 P RO 25 0] S L RS2, A2 BB b e A7 AN ] ) BCRCRE X S B 7 3 R 2 M)A K, T 2
P AAT g o JEA WA 5 FEBUCIERT , by 3G 1 ARkt i) 1 R P, i SRz s A A e (A5 2f
2g 2h) A HHER T REIACE S (Fb B9 21) DI TESFAR B, X — 4 A 32 28 5 IR 75 000 A K 1k
W) 26 T 2 AT UM IE , HAT B0 B IR 1375 2 200, SOV TR] X LU AL 59 2e 2, AL 59 26 BYSEAL
TARL, AL G 2¢ BIRHEEAL TXHOL, Y5 SR &9 26 KT 2, WIS (AIAL 54 2f L 2¢ %65 /659 2h

1 o-BERR2 SERHERE | RESH o BE-o 8 RHEHME4(H3)

Table 1 a-Hydroxy-a-carbamoylamides 4 (or 3) from a-Ketoamides 2 and carbamoylsilane 1

Entry R— Product Time* Yield/ %
1 n-Pr 4a 76 h 76
2 i-Pr 4b 6 d 69
3 t-Bu 4c 10 d 0
4 Cyclohexyl 4d 95 h 80
5 Ph 4e 49 h 86
6 0-CIPh 4f 42 h 81
7 p-NO, Ph 3g 48h 85
8 m-CH; OPh 3h 44 h 95
9 p-CH; Ph 3i 58 h 86
10 PhCH=CH 4j 46 h 70
11 2-Furyl 4k 62 h 80

a. Isolated yield based on a-ketoamides.
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Scheme 2 Proposed mechanism for the reaction of carbamoylsilane 1 and a-ketoamides 2
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Novel Synthesis of a-Hydroxy-a-carbamoyl
Amide Compounds

CHEN Xiaojuan,ZHANG Wenjun, CHEN Jianxin "
(College of Chemistry and Material Science ,Shanxi Normal University , Linfen , Shanxi 041004 , China )

Abstract  @-Hydroxy-a-carbamoylamides are important synthetic intermediates and also serve as valuable
agents in medicinal chemistry. Herein, a novel method for synthesis of a-hydroxy-a-carbamoylamides was
developed and the reaction mechanism involving two intermediates was proposed. Good yields of a-hydroxy-a-
carbamoylamides or a-trimethylsiloxy-a-carbamoylamides are obtained by the addition of N,N-
dimethylcarbamoyl ( trimethyl ) silane to a series of a-ketoamides under anhydrous condition at 105 °C. Their
structures were characterized by elemental analysis, 'H NMR, C NMR and IR spectra. The steric hindrance
is found to be an important factor in the addition reaction and the electronic effect can influence the rate of the
reaction.

Keywords carbamoylsilane ; a-ketoamides ; a-hydroxy-a-carbamoylamide ; addition reaction
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