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One-Pot Three Components Synthesis of B-Amido Ketones

Yang, Deli Li, Jiarong Sun, Kening Lu, Hongyan Liu, Mingxing Shi, Daxin™
(School of Chemical Engineering and Environment, Beijing Institute of Technology, Beijing 100081)

Abstract A series of f-amido-ketones were synthesized by one-pot three components condensation of various aldehydes,
ketones and nitriles in the presence of TiCl, with the assistance of acyl chloride at room temperature. The effects of amount of
catalyst, reaction temperature and reaction time on the products yields were investigated. This methodology offers several
advantages, such as mild reaction condition, operational simplicity, suitable for wide range of substrates, and excellent yields.

Keywords f-amido ketones; multi-component synthesis; titanium tetrachloride
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Table 1 Optimization of reaction conditions.
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Table 2 Preparation of f-amino ketones from one-pot reaction
of benzaldehyde, acetophenone and nitrile

(0]
©/CHO ©)J\ Condtions
* + CHON ————
CH,COCI
1 2
(0]
o] HNJ\
3
Entry” TiCly/mol% Temp. Time/h Yield”/%

1 100 r.t. 0.5 90
2 100 50 C 0.5 —
3 100 Reflux 0.5 —
4 100 r.t. 1.0 90
5 100 r.t. 2.0 90
6 10 r.t. 0.5 20
7 50 r.t. 0.5 40
8 150 r.t. 0.5 87
9 200 r.t. 0.5 85

¢ RN AA: R FEE 2 mmol FIZK i 2 mmol A FTACE 2 5 mL (R
W, Z RN ZES 2.5 mmol.; ? 43 857 .

BRI S N PP IR LS BEAE by S ) SUAE v ).
56, WU T WO S SRS SR, R BN 52 FE T 5
Wi AR JE I S 0 (TLC) R Il LK A B,
I P g il B2 O =i, 2 T B N N, S AR R
R NI %, JE A BEAAE, 77 BRR(GR 1, Entries
1~3). AR RIVER NN 0.5 h FEARSER, EAKH]H
FEABERE N =R (1, Entries 1, 4~5). Z )5 3647]
SIS T AT 0T 7= Al S TR s, R I P g
75 SRR B TICL AL R =i dn i, 4k in
HEALFI R HT B T AN BE A3 W% (35 1, Entries 1,
6~9). HHILHNE 12 SOV I A A T 250 e AL &
M 1 equiv., [N EEL, RNEEY 0.5 h

MR CAT AR L 254, RCE el T — RS
JilEL 7 CHIFIE R S SON, S5 R 2.

MF 2 FTRAE H, I OWadE T 22 FAS R B R
g, 05 QIR RAGEH). AR &, BRI AL
AT HJe P RS B W IR M AN K (3 2, Entries 2~9), Hou

2342 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

o}
X CHO @)‘\ TiClg, r.t.
R1©/ + R>— + RN ———
= = CH5COCl
1 2
o}
o] HNJ\R3
= =
3
Entry R! R? R® Product 3 Yield“/%
1 H H CH; 3a 90
2 4-Cl H CH; 3b 96
3 4-F H CH; 3¢ 93
4 3-NO, H CH; 3d 92
5 2-Cl-5-F H CH, 3e 85
6 24-Cl, H CH; 3f 90
7  4CH, H CH, 3g 89
8 3-OCH; H CH; 3h 91
9 4-OCH; H CH; 3i 88
10 4-OCH; 3-NO, CH; 3j 87
11 4-Cl 4-NO, CH; 3k 91
12 2,4-Cl, 4-NO, CH; 31 93
13 H 4-OCH; CH; 3m 90
14 3-NO, 3-NO, CH; 3n 86
15 3-Br 4-OCH; CH; 30 82
16 4-OCH; 4-OCH; CH; 3p 87
17 3-Br 4-NO, CH; 3q 80
18 H H PhCH, 3r 81
OB,

e BHLIT) 2-80-6- R I (1 7= 285 R F# (3R 2, Entry
5). THAFBARKEEN T ERK AW 3-F IR L 4-
THFER RN 4- FARIE IR 20t i 5 A [7) 10 4 g R
LG RAN, Hp= %5 53K 2, Entries 10~17). {H1
—PRME, RS T 2R SIEARE S R
YRR 55 2K TS e 2 G s I Iy AR 43 3] T AR I 1 7
Y)(81%, % 2, Entry 18).

h T BRSO S, AT P R R E
55 LSS, BFORNE . AR LR SRR
L% L1 LERAER Ol %5 (3R 3, Entries 1~7). 52K L
FUEUAR 2K WA L, 3% S84k 25 0 1) S 8 37 Pk i 2 —
L6 ARAE R SO A R IR, 0T LAAS BIAR R -2
Btk G4, F AT 85%~96% L [H].

S48, BATTH 2 equiv. R ZBTFN 1 equiv. IR 2K
HEE R 5O, CIRE ), TERA A T s & i T
— PRI S 1,4- (11" B -3 30 R
-3 3" AR LR, YRR 90% (Eq. 1). R
S5O HL i SR SR E S sk T 1R 2 Al ), TG
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Table 3 Preparation of f-amino ketones from benzaldehyde,
acetophenone and nitrile

CHO 0 i
X TiCly, r.t.
R1E:j/ ¢ R s N —
% CH,COCI
1 4
(0]
)J\NH
3
1N R
R
Z o7 OR?
5
Entry R R? R® Product syn:anti® Yield"/%
1 4-Cl Ph CH; S5a 15:85 90
2 3-OCHj; Ph CH; 5b 10 90 96
3 H Ph CH; Sc 20 : 80 93
4 4-CH3 OC2H5 COOC2H5 5d - 92
5 3-N02 CH3 COCH3 Se - 85
6 H CH; COOC,Hs 5f 25175 90
7 H R*+R*=(CH,), 5 15:85 94

MRS 2 PR B v HR B R A8 4 T B A R

(0]

CHO TiCly, RT
2 + + 2CH,CN
OHC CH,COCI

o
)J\NH o
SN RA® o
0 HN\H/
o)
i AL 2 T . O T S s s - Sk, T &

FRLRRATMREA I £, 477 Se MEAT T Hlh
J, TP MO T ST, XSRS K 1

P,

Bl 1 W) Se [ dn ks i1

Figure 1 X-ray crystal structure of product S¢
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Scheme 1 Fi7R. B 4G, TiCly AL FFEEAIEL & 2 Aldol
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B AA 7, g 7 RS I N BARKIAER T
A R A 8. dRJE P RMA 8 it AL AR 2 T U
/RS

2 it

AICHEIE T — P B) T TiClL, fEALR B
M s R S =2 > — A B e - TR S Ty
5, R T ROV BT, R T VR, ASTTIk
HATRARRA 2 RPIERNE AL 0E . A i (5
Pes.

Cl4Tis
0 4 \Io
R H —»TICI4 R M j)\
O~ N O OH 0 O O
1 2TiCl, g2 o )jxcl R2 ol RYCN
0 LT R? > or R® — -CH4C00
2 TiCly 6 7
R R3 _— Rz)\
R3
20r4
R* R* R*
0 Né HyO o N)\OH o HN/go
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Scheme 1
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3 WEH
3.1 UEHIKF

BT WRG h TE  Hr ali sl Ak 4l i, oRiE—20
aifl. KRS EAE T XT4 S sl e A (AT R IE);
21 486 3% B Thermo Fisher Scientific Nicolet iS10 %4 {# 37
AR T 2T MK Br 1 Fr )il o A% b e S v R s i
X M Varian mercury-plus 400 %Y #% i 3 4 4303 5%,
DMSO-ds A# 5, TMS i WA%; ESI 5iil FH Varian 500-
MS BB 2 ; JGE M1 Elementar Vario
EL Wl 5E.

32 TWAHME

7E 25 mL MBI I 2 mmol K. 2 mmol
MiF S mL JERA6ED. Bide, =l FZIEmA 2.5
mmol Z B F1 2 mmol TiCly, IN5¢/E4k8:4i 4 0.5 h, H
TLC ERER RV HERE. RV EHRG, ¥RV 20 mL
Ak, L ZBE(10 mL X 3)AEH. W 0 AE 2 b
[(V(PE) : V(EtOAc)=1 : 1170 &, AIf3aifb 54 3 o
5. FTS LAY R AR I R

N-G3-3FHE-1,3- ORI ) L BEIE 3a) ™) (1
&, P7% 90%. m.p. 103~104 ‘C; '"H NMR (400 MHz,
CDCly) 6: 2.00 (s, 3H, COCHj3), 3.42 (dd, J=6.0, 16.8 Hz,
1H, CH,), 3.71 (dd, J=4.8, 17.2 Hz, 1H, CH,), 5.49~5.54
(m, 1H, CH), 6.60 (d, J=8.4 Hz, 1H, NH), 7.27~7.30 (m,
5H, PhH), 7.44 (t, J=8.0 Hz, 2H, PhH), 7.56 (t, J=7.2
Hz, 1H, PhH), 7.88 (d, J=8.4 Hz, 2H, PhH); IR (KBr) v:
3275, 3082, 2926, 1693, 1646, 1552, 1443, 1355, 1195,
990, 752 cm”'; MS (ESI) m/z (%): 290.0 ((M+Na]", 100).

N-(1-(4- 5K E)-3-FR I -3- F L R 3E) 4 Wk e (3b)
A, 7% 96%. m.p. 143~145 C; 'H NMR (400
MHz, CDCl;) 6: 2.04 (s, 3H, COCHs), 3.42 (dd, J=6.4,
17.2 Hz, 1H, CH,), 3.74 (dd, J=4.8, 17.2 Hz, 1H, CH,),
5.52~5.59 (m, 1H, CH), 6.77 (d, J=8.0 Hz, 1H, NH),
7.26~7.27 (m, 4H, PhH), 7.46 (t, J=7.6 Hz, 2H, PhH),
7.59 (t, J=7.2 Hz, 1H, PhH), 7.85 (d, J=7.6 Hz, 2H,
PhH); IR (KBr) v: 3289, 3084, 2926, 1686, 1651, 1551,
1372, 1199, 987, 757 cm '; MS (ESI) m/z (%): 224.1
(IM-+Na]", 100).

N-[1-(4-GR IR I )-3- PRI -3- 2R 3L 4 3 £ B i (3 e) >
AR, 7% 93%. mp. 108~111 C; 'H NMR (400
MHz, CDCl;) 6: 2.04 (s, 3H, COCHs), 3.43 (dd, J=6.0,
16.8 Hz, 1H, CH,), 3.75 (dd, J=5.2, 17.2 Hz, 1H, CH,),
5.52~5.58 (m, 1H, CH), 6.77 (d, J=5.6 Hz, 1H, NH),
6.97~7.01 (m, 2H, PhH), 7.30~7.33 (m, 2H, PhH), 7.47
(t, J=7.6 Hz, 2H, PhH), 7.59 (t, J=7.2 Hz, 1H, PhH),
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791 (d, J=8.0 Hz, 2H, PhH); IR (KBr) v: 3286, 3082,
2956, 2844, 1687, 1648, 1550, 1508, 1371, 1226, 990, 751
cm”'; MS (ESI) m/z (%): 308.0 ((M+Na]", 100).

N-[1-(3- fiff K 28 Jk )-3- ¢ Kk -3- 2 ke A Bk ] & Wk e
@' [k, P 92%. mp. 139~142 C; 'H
NMR (400 MHz, CDCl;) d: 2.07 (s, 3H, COCH3), 3.51
(dd, J=5.6, 17.6 Hz, 1H, CH,), 3.61 (dd, J=5.6, 17.6 Hz,
1H, CH,), 5.65~5.67 (m, 1H, CH), 6.99 (d, J=8.0 Hz,
1H, NH), 7.44~7.70 (m, 5H, PhH), 7.88~7.90 (m, 2H,
PhH), 8.22 (t, J=1.6 Hz, 1H, PhH), 8.29 (d, J=5.6 Hz,
2H, PhH); IR (KBr) v: 3297, 3066, 2962, 2824,1690, 1644,
1525, 1347, 1226, 990, 751, 683 cm™'; MS (ESI) m/z (%):
335.0 ((M+Na]", 100).

N-[1-(2- 586~ 5 K Fk )-3- 3 Fik -3- 2R JL I 3 ) 4 1 i
(3e): O AE, P& 85%. mp. 92~93 ‘C; 'H NMR
(400 MHz, DMSO-dg) d: 1.78 (s, 3H, COCH;), 3.40 (dd,
J=5.2,17.2 Hz, 1H, CH,), 3.83 (dd, /=8.8, 17.2 Hz, 1H,
CH,), 5.85~5.90 (m, 1H, CH), 7.17 (d, J=8.0 Hz, 1H,
NH), 7.25~7.34 (m, 2H, PhH), 7.53~7.65 (m, 3H, PhH),
7.96 (t, J=8.0 Hz, 2H, PhH), 8.36 (d, J=6.8 Hz, 1H,
PhH); *C NMR (100 MHz, DMSO-d;) 6: 22.4, 41.4, 43.9,
115.0, 1152, 125.7, 128.0, 128.8, 129.5, 129.6, 133.4,
136.3, 168.5, 196.4; IR (KBr) v: 3262, 3062, 2929,1685,
1650, 1555, 1450, 1359, 1304, 1224, 990, 754, 687 cm ';
MS (ESI) m/z (%): 342.1 ((M+Na]", 100). Anal. calcd for
CaoHyNsO,: C 63.86, H 4.73, N 4.38; found C 63.85, H
4.74,N 4.37.

N-[1-(2,4- G AR KL )-3- 0 3 -3- DR L TR O ) & Tk i
@O {1 AR, PP 90%. mp. 185~187 C; 'H
NMR (400 MHz, CDCl;) 6: 2.04 (s, 3H, COCH3), 3.43
(dd, J=5.2, 16.8 Hz, 1H, CH,), 3.75 (dd, J=5.6, 16.8 Hz,
1H, CH,), 5.74~5.77 (m, 1H, CH), 7.19 (d, J=2.0 Hz,
1H, NH), 7.43~7.46 (m, 5H, PhH), 7.57 (t, J=7.2 Hz,
1H, PhH), 7.87~7.89 (m, 2H, PhH); IR (KBr) v: 3283,
3082, 2970, 1689, 1652, 1549, 1471, 1353, 1298, 1232,
1000, 755, 687 cm '; MS (ESI) m/z (%): 358.0 ([M+
Na]', 100).

N-(3- 3 H-3- K H - 1-p- K FIE A 58 Z B i (3g) ™
PR, 77% 89%. m.p. 87~90 C; 'H NMR (400
MHz, CDCl3) 6: 2.02 (s, 3H, COCHj3), 2.30 (s, 3H, CHs),
3.44 (dd, J=6.4, 16.8 Hz, 1H, CH,), 3.76 (dd, /=48, 16.8
Hz, 1H, CH,), 5.51~5.55 (m, 1H, CH), 6.62 (d, J=8.0
Hz, 1H, NH), 7.11~7.23 (m, 4H, PhH), 7.45 (t, J=17.6
Hz, 2H, PhH), 7.57 (t, J=5.6 Hz, 1H, PhH), 7.92 (t, J=
7.2 Hz, 2H, PhH); IR (KBr) v: 3288, 3084, 2950, 1686,

Chin. J. Org. Chem. 2013, 33, 2341~2348
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1653, 1553, 1447, 1365, 1296, 987, 756, 688 cm '; MS
(ESI) m/z (%): 304.1 ((M~+Na]", 100).

N-[1-(3- FH AR R R )-3- e B -3- % 0k I 6 ] & 1 i
G [k, PR3 91%. mp. 125~127 C; 'H
NMR (400 MHz, CDCl;) d: 2.03 (s, 3H, COCHj,), 3.43
(dd, J=6.0, 16.8 Hz, 1H, CH,), 3.73 (dd, J/=6.0, 17.2 Hz,
1H, CH,), 3.77 (s, 3H, OCHj3), 5.53~5.55 (m, 1H, CH),
6.66 (d, J=8.0 Hz, 1H, NH), 6.76~6.92 (m, 4H, PhH),
7.45 (t, J=7.6 Hz, 2H, PhH), 7.57 (t, J=7.2 Hz, 1H,
PhH), 7.90 (t, J=5.6 Hz, 2H, PhH); IR (KBr) v: 3258,
3079, 2950, 1689, 1642, 1558, 1450, 1291, 1149, 1223,
1049, 990, 751, 703, 693 cm'; MS (ESI) m/z (%): 320.2
([IM+Na]", 100).

N-(1-(4- F 40 2R D )-3- e A -3- 2R ik ) 4 ) & W e
G E AR, PEE 88%. mp. 113~115 C; 'H
NMR (400 MHz, DMSO-dq) 6: 1.77 (s, 3H, COCHj), 3.37
(dd, J=6.0, 16.8 Hz, 1H, CH,), 3.50 (dd, J/=8.0, 16.8 Hz,
1H, CH,), 3.72 (s, 3H, OCH3), 5.29~5.34 (m, 1H, CH),
6.86 (d, J=8.4 Hz, 2H, PhH), 7.26 (d, J=8.4, 2H, PhH),
7.52 (t, J=7.6 Hz, 2H, PhH), 7.64 (t, J=7.6 Hz, 1H,
PhH), 7.94 (d, J=8.4 Hz, 2H, PhH), 8.25 (d, J=8.0 Hz,
1H, NH); IR (KBr) v: 3304, 2833, 1649, 1625, 1240, 1031,
987,756 cm'; MS (ESI) m/z (%): 320.0 ((M+Na]", 100).

N-[1-(4- F AR R 8 )-3-(3- M 3 K 36 )-3-FR FL N ) &4
Fefe 3 Ak, 725 87%. m.p. 186~189 C; 'H
NMR (400 MHz, DMSO-dq) 6: 1.77 (s, 3H, COCHj), 3.49
(dd, J=6.0, 17.2 Hz, 1H, CH,), 3.61 (dd, /=8.8, 16.8 Hz,
1H, CH,), 3.72 (s, 3H, OCH3), 5.28~5.34 (m, 1H, CH),
6.87 (d, J=8.4 Hz, 2H, PhH), 7.28 (d, J=8.4 Hz, 2H,
PhH), 7.83 (t, J=7.6 Hz, 1H, PhH), 8.27 (d, J=8.0 Hz,
1H, PhH), 8.38 (d, J=7.2 Hz, 1H, PhH), 8.47 (d, J=7.2
Hz, 1H, PhH), 8.62 (s, 1H, NH); IR (KBr) v: 3315, 3095,
1693, 1646, 1348, 1032, 734 cm'; MS (ESI) m/z (%):
365.1 ((M+Na]", 100).

N-[1-(4- 5 R 5L )-3-(4-TiFf 5 R JE )-3- B BE TN k] & 1k
@GR F gk, 7R 91%. mp. 144~146 C; 'H
NMR (400 MHz, DMSO-d;) 6: 1.79 (s, 3H, COCHs), 3.49
(dd, J=5.2, 17.2 Hz, 1H, CH,), 3.62 (dd, J=8.8, 17.6 Hz,
1H, CH,), 5.32~5.34 (m, 1H, CH), 7.38, (s, 4H, PhH),
8.18 (d, J=8.8 Hz, 2H, PhH) , 8.33 (d, /=8.8 Hz, 2H,
PhH), 8.36 (s, 1H, NH); *C NMR (100 MHz, DMSO-d;)
5 22.6, 44.9, 482, 123.8, 128.6, 129.5, 127.4, 141.0,
141.9, 150.0, 168.5, 186.3; IR (KBr) v: 3277, 1690, 1668,
1516, 1343, 1189, 747, 690 cm '; MS (ESI) m/z (%):
369.1 ((M+Na]", 100).

Chin. J. Org. Chem. 2013, 33, 2341~2348
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N-[1-(2,4- =GR HE)-3-(4- T HE KL )-3- i FE N ] &
BERE3D: AAE, 7% 93%. mp. 198~200 C; 'H
NMR (400 MHz, DMSO-dq) 6: 1.80 (s, 3H, COCHj), 3.40
(dd, J=4.0, 17.6 Hz, 1H, CH,), 3.58 (dd, J=9.6, 17.6 Hz,
1H, CH,), 5.61~5.65 (m, 1H, CH), 7.44~7.51 (m, 2H,
PhH), 7.60 (d, J=2.0 Hz, 1H, PhH), 8.20 (d, J=7.2 Hz,
2H, PhH), 8.34 (d, J=8.8 Hz, 2H, PhH), 8.42 (d, J=8.0
Hz, 1H, NH); *C NMR (100 MHz, DMSO-dy) §: 22.5,
43.5,45.8,123.9, 127.6, 128.8, 129.2, 129.6, 132.3, 139.4,
140.8, 150.0, 168.6, 195.8; IR (KBr) v: 3296, 3077, 1695,
1654, 1532, 1347, 1228, 1101, 1001, 852, 803, 744, 686
cm '; MS (ESI) m/z (%): 403.1 ((M+Na]", 100). Anal.
caled for C,0H,7NsO,: C 53.56, H 3.70, N 7.35; found C
53.86, H 3.78, N 7.05.

N-[3-(4- F A8 R R )-3- e B - 1- % 0k ) 36 ) & I i
Gm)!': SR, R 90%. mp. 127~128 C; 'H
NMR (400 MHz, DMSO-dq) 6: 1.79 (s, 3H, COCHj3), 3.20
(dd, J=5.6, 16.4 Hz, 1H, CH,), 3.46 (dd, J=8.4, 16.8
Hz, 1H, CH,), 5.32~5.38 (m, 1H, CH), 7.03, (d, J=12.8
Hz, 2H, PhH), 7.21 (t, J=6.8 Hz, 1H, PhH), 7.28~7.34
(m, 4H, PhH), 7.93 (d, J=8.8 Hz, 2H, PhH), 8.29 (d, J=
8.0 Hz, 1H, NH); >C NMR (100 MHz, DMSO-d;) 6: 22.6,
40.1, 44.2, 55.5, 113.9, 126.6, 126.8, 128.2, 129.5, 130.3,
143.1, 163.1, 168.2, 195.4; IR (KBr) v: 3268, 3064, 1678,
1646, 1573, 1369, 1257, 1111, 1023, 990, 835, 703 cm ™ ';
MS (ESI) m/z (%): 320.2 ((M+Na] ", 100).

N-[1,3- (3-8 )-3- 3 T 3] 4 Wk e (3m)™*:
FE A, 73 90%. m.p. 204~205 C;'H NMR (400
MHz, DMSO-dy) d: 1.82 (s, 3H, COCH3), 3.62 (dd, J=
5.2, 18.0 Hz, 1H, CH,), 3.77 (dd, J=8.4, 17.2 Hz, 1H,
CH,), 5.45~5.50 (m, 1H, CH), 7.64, (t, J=8.0 Hz, 2H,
PhH), 7.85 (t, J=6.4 Hz, 1H, PhH), 8.11 (d, J/=8.4 Hz,
1H, PhH), 8.25 (d, J=1.6 Hz, 1H, PhH), 8.39 (d, J=7.2
Hz, 1H, PhH), 8.46~8.52 (m, 2H, PhH), 8.66 (d, J=8.0
Hz, 1H, NH); *C NMR (100 MHz, DMSO-dy) J: 22.6,
443,483, 121.4, 121.9, 122.4, 127.5, 129.8, 130.6, 133.7,
134.2, 137.6, 145.3, 147.8, 148.0, 195.3; IR (KBr) v: 3299,
3091, 1694, 1647, 1523, 1349, 1230, 1001, 736 cm ™ '; MS
(ESI) m/z (%): 380.1 ((M+Na]", 100).

N-[1-(3- TR R 55k )-3-(4- F AR R R )-3- B Bk T AR ) & 1
12 (30): A AAE, 77% 82%. mp. 155~157 C; 'H
NMR (400 MHz, DMSO-d;) : 1.80 (s, 3H, COCHj), 3.34
(dd, J=6.0, 16.4 Hz, 1H, CH,), 3.49 (dd, J=8.0, 16.4 Hz,
1H, CH,), 5.30~5.35 (m, 1H, CH), 7.02, (d, J/=7.6 Hz,
1H, PhH), 7.28 (t, J=6.8 Hz, 1H, PhH), 7.35 (d, J=7.2
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Hz 1H, PhH), 7.52 (s, 1H, PhH), 7.94 (d, J=7.2 Hz, 2H,
PhH), 8.34 (d, J=7.6 Hz, 1H, NH); °C NMR (100 MHz,
DMSO-dy) 6: 22.6, 43.9, 48.6, 55.5, 113.9, 125.9, 129.4,
129.6, 130.4, 146.1, 163.2, 168.4, 195.1; IR (KBr) v: 3258,
3080, 1689, 1643, 1559, 1291, 1224, 1049, 703 cm™'; MS
(ESI) m/z (%): 398.1 ((M+Na]’, 100). Anal. calcd for
CaoHyNsO,: C 57.46, H 4.82, N 3.72; found C 57.40, H
4.69, N 3.85.

N-[1,3- 2 (4- FAR 366 )-3- 36 T 2 ) Z 18 At (3p) ™
g R, 77 87%. m.p. 134~136 C;'H NMR (400
MHz, DMSO-dg) 6: 1.77 (s, 3H, COCHj3), 3.29 (dd, J=
6.4, 16.4 Hz, 1H, CH,), 3.46 (dd, J=7.6, 16.4 Hz, 1H,
CH,), 5.27~5.33 (m, 1H, CH), 6.85 (d, J=8.8 Hz, 2H,
PhH), 7.02 (d, J=8.8 Hz, 2H, PhH), 7.24, (d, J=8.8 Hz,
2H, PhH), 7.92 (d, J=8.8 Hz, 2H, PhH), 8.24 (d, J=8.0
Hz, 1H, NH); IR (KBr) v: 3271, 3070, 1678, 1635, 1514,
1264, 1182, 1032, 831, 608 cm '; MS (ESI) m/z (%):
350.2 ([M~+Na]", 100).

N-[1-(3- YR 2R 5 )-3-(4- i JE 2R I )-3- ¢ 3 TN I ] 4 1k
HeBq)P% Ifa g, 772 80%. m.p. 156~158 C; 'H
NMR (400 MHz, DMSO-dg) 6: 1.81 (s, 3H, COCHj), 3.52
(dd, J=5.2, 18.4 Hz, 1H, CH,), 3.64 (dd, /=8.8, 17.2 Hz,
1H, CH,), 5.31~5.36 (m, 1H, CH), 7.30~7.46 (m, 3H,
PhH), 7.58 (s, 1H, PhH), 8.20 (d, J=4.0 Hz, 1H, NH),
8.33~8.38, (m, 4H, PhH); IR (KBr) v: 3285, 3076, 1693,
1647, 1513, 1343, 1195, 995, 850, 691 cm '; MS (ESI)
m/z (%): 415.0 ((M+Na]", 100).

N-(3- P FE-1,3- 2RI R 56)-2- 2K 3 2 W e (3r)):
F g, 7% 81%. mp. 98~100 ‘C; 'H NMR (400
MHz, DMSO-dq) 6: 3.43 (dd, J=20.4, 36.4 Hz, 1H, CH,),
3.58 (dd, J=8.8, 17.2 Hz, 1H, CH,), 3.77 (s, 2H, CH,),
5.37~5.43 (m, 1H, CH), 7.20~7.66 (m, 3H, PhH), 7.59
(d, J=8.0 Hz, 1H, NH); >C NMR (100 MHz, DMSO-d;)
5 423, 44.6, 49.1, 1262, 126.5, 126.8, 128.0, 128.1,
128.2, 128.7, 128.9, 129.5, 133.2, 136.3, 136.6, 142.8,
169.2, 197.1; IR (KBr) v: 3277, 3058, 3027, 1681, 1645,
1543, 1449, 1361, 1218, 1150, 982, 733, 689 cm '; MS
(ESI) m/z (%): 366.2 ((M~+Na]", 100).

N-[1-(4- 50 3k )-2- F L -3- 3R A -3- R B I 3L ] £ Bk
Ji(5a)2: (1A, P2 94%. mop. 181~183 C; 'H
NMR (400 MHz, CDCl;) 8: 1.19 (d, J=6.8 Hz, 3H, CH3),
1.97 (s, 3H, COCHs), 4.01 (t, J=7.2 Hz, 1H, CH), 5.39 (t,
J=8.0 Hz, 1H, CH), 6.11 (d, J=7.6 Hz, 1H, NH), 7.25 (d,
J=5.2 Hz, 4H, PhH), 7.45 (t, J=7.6 Hz, 2H, PhH), 7.54~
7.58 (m, 1H, PhH), 7.87 (d, /=8 Hz, 2H, PhH); IR (KBr)
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v: 3267, 3064, 2979, 1682, 1651, 1554, 1491, 1372, 1290,
1089, 988, 959, 781, 691 cm™'; MS (ESI) m/z (%): 338.0
(IM+Na]", 100).

N-[1-(4-F AR S )-2- F L -3- B L -3- 2R P 26 ) Bk
[ (5b): A A, 2% 87%. mp. 163~165 C; 'H
NMR (400 MHz, CDCly) 6: 1.21 (d, J=6.8 Hz, 3H, CH3),
1.98 (s, 3H, COCHj,), 3.76 (s, 3H, OCH3), 4.04 (t, J=7.2
Hz, 1H, CH), 5.44 (t, J=8.0 Hz, 1H, CH), 6.03 (d, J=7.6
Hz, 1H, NH), 6.75~6.96 (m, 4H, PhH), 7.45 (t, J=17.6
Hz, 2H, PhH), 7.56 (t, J=7.6 Hz, 1H, PhH), 7.89~7.91
(m, 2H, PhH); “C NMR (100 MHz, DMSO-dy) J: 13.7,
14.0,20.8,22.7,51.5,57.3, 61.1, 61.3, 127.3, 128.8, 136.7,
137.1, 166.3, 166.7, 168.1; IR (KBr) v: 3319, 3058, 2991,
1676, 1646, 1536, 1454, 1373, 1266, 1051, 970, 781, 706
ecm'; MS (ESI) m/z (%): 334.0 ((M+Na]", 100). Anal.
calcd for Cy0H,7N50,: C 73.29, H 6.80, N 4.50; found C
72.42, H 6.83, N 4.41.

N-(2- T HE-3- 9 -1 3- R L Y L) 2 1k e (5 )t
H AR, 7% 90%. m.p. 166~168 ‘C;'H NMR (400
MHz, CDCLy) §: 1.13 (d, J=6.8 Hz, 3H, CH,), 1.85 (s, 3H,
COCHj3), 4.00~4.14 (m, 1H, CH), 5.26 (t, J=11.6 Hz,
1H, CH), 7.12 (t, J=6.8 Hz, 1H, PhH), 7.22 (t, J=8.0 Hz,
2H, PhH), 7.29 (d, J=7.6 Hz, 2H, PhH), 7.47 (t, J=8.0
Hz, 2H, PhH), 7.58 (t, J=6.8 Hz, 1H, PhH), 7.80 (t, J=
7.6 Hz, 2H, PhH), 8.30 (d, J=9.2 Hz, 1H, NH); IR (KBr)
v: 3297, 3061, 2980, 1683, 1651, 1544, 1448, 1370, 1208,
1140, 970, 707, 615 cm™'; MS (ESI) m/z (%): 304.2 ((M—+
Na]®, 100).

2-[ LB (p- AR L) LN 1R — 4 lE(5d): A
ok, P2 % 88%. mp. 112~114 C; 'H NMR (400
MHz, DMSO-dy) : 0.94 (t, J=6.8 Hz, 3H, CH3), 1.54 (t,
J=17.2 Hz, 3H, CH;), 1.76 (s, 3H, CHs), 2.25 (s, 3H,
COCHj3), 3.89 (m, 4H, CH,), 4.42 (t, J=7.2 Hz, 1H, CH),
5.40 (t, J=10.0 Hz, 1H, CH), 7.09~7.20 (m, 4H, PhH),
8.38 (d, J=9.2 Hz, 1H, NH); “C NMR (100 MHz,
DMSO-dy) 5: 15.6, 22.6, 44.7, 54.9, 55.0, 112.3, 113.3,
119.9, 128.4, 128.8, 129.2, 133.3, 136.4, 143.0, 159.2; IR
(KBr) v: 3258, 3066, 2990, 1758, 1642, 1556, 1445, 1368,
1295, 1148, 1034, 816, 727 cm™'; MS (ESI) m/z (%):
3442 ([M—|—Na]+, 100). Anal. calcd for CyH,;NsO,: C
63.54, H 7.21, N 4.36; found C 63.40, H 7.23, N 4.17.

N-[2- & B 3 -1-(3-fif 2 DR 06 )-3- e ik 1 0 ) & Mk Jis
(5e)': A, PP 83%. mp. 159~161 C; 'H
NMR (400 MHz, CDCl5) d: 1.79 (s, 3H, COCHj), 1.79 (s,
3H, COCHj3), 2.03 (s, 3H, COCHj,), 2.23 (s, 3H, CHs), 4.64

Chin. J. Org. Chem. 2013, 33, 2341~2348



Chinese Journal of Organic Chemistry

(dd, J=6.4, 10.4 Hz, 1H, CH), 5.61 (t, J=10.4 Hz, 1H,
CH), 7.59~7.78 (m, 2H, CH), 8.10~8.23 (m, 2H, PhH),
7.11~7.23 (m, 4H, PhH), 8.55 (d, J=8.8 Hz, 1H, PhH);
IR (KBr) v: 3283, 2930, 1723, 1699, 1530, 1350, 1277,
1208, 739, 596 cm™'; MS (ESI) m/z (%): 3152 ((M+
Na]®, 100).

2-[ LR FECRIE) L ]-3-303E T 1R S R(5H™: 1
Ok, P2 % 80%. m.p. 131~133 C; 'H NMR (400
MHz, CDCl;) 6: 2.02 (s, 3H, COCHs), 2.30 (s, 3H, CH3),
3.44 (dd, J=6.4, 16.8 Hz, 1H, CH,), 3.76 (dd, J=4.8, 16.8
Hz, 1H, CH,), 5.51~5.55 (m, 1H, CH), 6.62 (d, J=8.0
Hz, 1H, NH), 7.11~7.23 (m, 4H, PhH), 7.45 (t, J=7.6
Hz, 2H, PhH), 7.57 (t, J=5.6 Hz, 1H, PhH), 7.92 (t, J=
7.2 Hz, 2H, PhH); *C NMR (100 MHz, DMSO-dg) J: 13.5,
13.9, 22.6, 28.9, 29.6, 51.1, 51.7, 61.0, 64.0, 64.7,127.3,
128.2, 140.2, 166.4, 167.0, 168.3, 200.8; IR (KBr) v: 3288,
3084, 2950, 1686, 1653, 1553, 1447, 1365, 1296, 987, 756,
688 cm™'; MS (ESI) m/z (%): 304.1 ((M—+Na]", 100).

N-[(2-BRFEIR CLIL) (R IE) 3L 2L (5 At
mmik, P7E 82%. m.p. 172~174 °C; 'H NMR (400 MHz,
CDCly) 6: 1.16~1.22 (m, 1H, CH,), 1.49~1.74 (m, 4H,
CH,), 1.77 (s, 3H, COCH;), 1.80~1.82 (m, 1H, CH,),
2.73~2.97 (m, 1H, CH), 5.17 (t, J=8.8 Hz, 1H, CH),
7.20~7.25 (m, 1H, PhH), 7.29 (d, J=4.4 Hz, 4H, PhH),
8.19 (d, J=8.4 Hz, 1H, NH); “C NMR (100 MHz,
DMSO-dg) o: 28.3, 28.5, 33.2, 36.1, 57.5, 60.7, 115.1,
133.0,133.7, 147.1, 173.8, 216.3; IR (KBr) v: 3326, 2924,
2826, 1703, 1650, 1547, 1375, 1310, 1239, 1131, 1071,
717,699 cm™'; MS (ESI) m/z (%): 268.1 ((M+Na]", 100).

1,4- (11" L -3, 3"- R -3 3" 46 AR)
REEZEML (A, 75 90%. mop. 251~253 C;'H
NMR (400 MHz, DMSO-dq) 6: 1.77 (s, 6H, COCH3), 3.37
(dd, J=4.8, 16.8 Hz, 2H, CH,), 3.52 (dd, J/=8.0, 16.4 Hz,
2H, CH,), 5.35 (d, J=6.0 Hz, 2H, NH), 7.29 (s, 4H, PhH),
7.52 (s, 4H, PhH), 7.63 (s, 2H, PhH), 7.95 (d, J=7.6 Hz,
4H, PhH), 8.28 (d, J=7.6 Hz, 2H, PhH); IR (KBr) v: 3296,
3081, 2902, 1688, 1651, 1548, 1447, 1298, 991, 755, 688
cm '; MS (ESI) m/z (%): 479.2 ((M+Na]", 100).
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