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One-Pot Synthesis of N-[3-(4-Methylphenyl)-3-oxo-1-arylpropyl]ace-
tamides Employing Trifluoroacetic Acid as an Efficient Catalyst
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Abstract The synthesis of a series of N-[3-(4-methylphenyl)-3-oxo-1-arylpropyl]acetamides using trifluoroacetic acid (TFA)
as the catalyst was reported in this paper. It was achieved by a modified Dakin-West reaction using 4-methylacetophenone,
aromatic aldehydes and acetonitrile as starting materials. The highest yield was up to 95% among the twenty eight target com-
pounds synthesized. All the new compounds were characterized by '"H NMR, '*C NMR and HRMS spectra. This one-pot reac-
tion offered several advantages including small catalyst loading (0.3 mol%), moderate reaction temperatures (28~35 ‘C) and
simple post treatment procedure. A reaction mechanism was for the first time established, in which hydroxybenzaldehyde was
first catalytically converted into corresponding acetoxybenzaldehyde prior to be involved in the subsequent Dakin-West reac-
tion that eventually led to hydroxyl acetylated target compounds. The resultant hydroxyl acetylated f-acetamido ketones were
selectively deacetylated in LiOH to produce the corresponding hydroxyl products with excellent yields. The current work fur-
ther demonstrated that TFA was an efficient catalyst for Dakin-West reaction involving arylalkyl ketones, aromatic aldehydes
and acetonitrile, which expanded significantly the scope of the substrates and provided a new synthetic route to f-acetamido
ketones.
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Dakin-West .

Dakin-West [ WV & — 28 T Jlu i — B B Ak — U BE )
FIEL U5y V(MCRs)!, 1ERIRF=H) 25 RORG 4l 1k
AR & e R 2. ITAER, 45K Dakin-West
S HIRIFSE A SR T AR P 5 T BT A e A 7
FF R FTF-V p- L BRI A5 7 i sos ™. H i el
T AL R %, i1 montmorillonite K-10 clay!'?,
CuSO0,4+5H,0!), Fe(Cl04)326H,0"*!, Zr(HSO4), Al Mg(H-
SO4)2[15], H6P2W18062[]6], HSPW10V2040[17], KsCoW,04°
3H,0"™, cellulose sulfuric acid", 2258 J< i £ 4% ik £h
(polyaniline-supported acid salts)*,  HCIO4-Si0,*",
H,S0,-ZrO, P K 85 i A4 k47 HA™), Nafion H
PREO) Selectfluor ™MPP72% LA IR 4b 77 AT LAfEAL I
48 Dakin-West )V, J H &G I, (HAAELAEATINY

Byt ROV TAG . N RE i i A B A
SR, B, THRFRH ) Dakin-West
VAT AT B S

F A A ) LA R (A2 R 2 2 1 S = R
LIR(TFA) AT AR R SEAZ M E R 2 b 1, A D A
B B s A 55 B N R AG RV 771 TRA 2 5 TN = 3 T A
M S, T N ] T RS 2 L AR 2 R gk
(W& B TFA TR 5 5T 1 BR R M DA R RTVF 2 A ILA) 1) EL
WPk, DRkl b R S F RS RGO e
FEARPIL S s A S5 OV IR AR A = 90 & R X
FREE AN FE A0 R AR T, A 45 B 4k s N W] BLAE
TR A R AT, XAERIERATED R R 2
Jok 24 g B35 i AT A AR B N AR E R,
TFA W LA U S8 57 Be i . 0 A A L)1 2 1] T 4
#E Dakin-West J N, HA7 HE AL BT A H & 05,
AL 2(0.3 mol%) [ W £ H A (28~35 C).
J& b B AR AP Sy T D BE R TFA fiE fk
Dakin-West [ 3V 1)1 F Y0 ] S 2vE, FRATTIE IO AR
LM 55 RN G R ISR, E O N B- £,

FEMi(Scheme 1).
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R A PURG PERY. B, Fré o 12508
13 NEIR, KSR 2. 3 RoKEHR )
BIELY 7, BATEE T - M S5 B A 2 A
F5EINN p- LI EIEM. WL SRR, KL TFA nJ LA
RS TS BE ] . 55 A ISR £ 2 18] ¥) Dakin-West
SN A  T 2 ARSI p-LIREIERR, JFH
HIREIHLE B- 2 k2 S 1 FL AT 1 S A A i A 3 B 4
WG B2 AR (PPAR) S 36 M F1/58 — Ik SE Ik -4 (DPP-IV)
POHEIEPERY, 4> LT 12285 F 10 R i 5

h T SRR 22 (R oy LAE— B AR e, TR
2548 TFA [ G oA 200k, PR ISt
TFIEMNT R S SRR I 05 B A 2 LA 1k
W p-LBEEFEM. T Lid HR, BATERTH R L
M R AN B A A M. (Scheme 2), i I &
WE . RN RAEAFNE ) RGH 5L, R EEE IR
2 [8) ]2 A= Dakin-West W [ AL 41, AP 5> 1109
Ji B4 5 SAih.

o CH; O
CHO (0] N)\OJJ\CH
CH, ©/ CHACN TFA 3
+
HaC v Az s AcCl M
3 R _ R
l R =OH NaHCO3j H,O
(0] O
0 HNJJ\CH3 (1) LIOH/H,O (0] HNJJ\CH3

3

X (2) HpS04/H,0 N
| 7R' | 7R
HaC HsC

R=4-NO,, 3-NO,, 2-NO,, 3,4-Cl,, 2,4-Cl,, 4-CF3, 3-CF3, 2-CF3, 4-F, 3-F, 2-F, 4-Cl, 3-Cl, 2-Cl, 4-Br, 3-Br, 2-Br, H, 4-CHj, 3-CHs, 4-OCHs,

3-OCHj3, 2-OCHj, 3,4,5-(0OCHs)s, 4-OH, 3-OH; R'=4-OAc, 3-OAc

Scheme 1
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F1 HIMLED) 1~28 &5 55045 R
Table 1 Experimental results of target compound 1~28
Compound R/R' Temp./C Time/h Purif.” Yield/%
1 4-NO, 28 48 b 75
2 3-NO, 28 56 c 61
3 2-NO, 35 62 e 49
4 2,4-diCl 35 61 a 91
5 3,4-diCl 32 85 c 61
6 4-CF; 35 38 a 79
7 3-CF; 35 42 d 60
8 2-CF; 35 53 b 57
9 4-F 33 33 b 96
10 3-F 35 35 a 92
11 2-F 33 41 b 93
12 4-Cl 30 45 a 95
13 3-Cl 30 48 a 75
14 2-Cl 35 52 a 93
15 4-Br 28 47 f 91
16 3-Br 35 48 b 80
17 2-Br 35 53 a 85
18 H 30 44 f 91
19 4-CH; 28 45 f 93
20 3-CH; 28 53 f 55
21 4-OCH; 30 46 b, e 61
22 3-OCH; 29 48 f 91
23 2-OCH; 34 54 c 73
24 3,4,5-triOCH; 30 35 c 60
25 4-OAc 35 99 c 67
26 3-OAc 35 101.5 f 61
27 4-OH 35 1.2 — 97
28 3-OH 35 1 — 83

“a: PECA ik, A% 60~90 'C, FRI)/EtOAc (V: V=6 : 1, R b: PE/ELO (V : V=3 @ 1)/ c: EtOAc-PE 45 fi;

ViV=8:1~1":1);e MeOH Pti%k; f: HAHMIIN 5 A2 R otk ikt AT 4li4k.

d: FEJEHT R BEVEN, PE/EtOAC,

(@] (e} NHAc
CHO NaHCO
HyC AcCl H,0 HaC
Scheme 2
1.2.1 REXT B F R TLC Wl 5 abBER IR, VR EA 50 CH, &

AUARFFE R M, TFA AL IHUR IR L. BURHR
P FI 2514 Dakin-West K NW.AE 25~40 C— e n] AR &F
HuEATOS S IRIOG F LK 2. 2 55 1) Dakin-West
MR SRR S N4, fESE RTINS, 5~50 “CIaliEHL
ZARIE 55, DA S A S N PR R S &k
L3 2.

R2 USRS IR R ¢
Table 2 Effect of temperature on the model reaction
Entry Temp./'C Time/h Yield/%
1 5 36 55
2 20 36 82
3 35 36 91
4 50 12 61

0.3 mol% TFA {1k, 0.4 mL AcCl Bhfiift, BRI 1 mmol 7E MeCN H %
A
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A HLEDCM). S (CHCL) M L2370 Hp HEA T, G
R, FAR T A FERE ) R (Tol)s & I — ik
(DME). WAMEIH(THF) LR 4EE. — H EA(DMSO)-.
N-F LRI e M (NMP) 25 10 FHva 7, Sz B i
% 3.

K3 WHRIHRER SN R

Table 3 Effect of solvents on the model reaction

Entry Solvent Yield/%
1 Tol 22
2 DME 8
3 DCM 71
4 THF —
5 EtOAc 6
6 CHCl, 80
7 MeCN 92
8 MeOH —
9 DMSO —

10 NMP —

“0.3 mol% TFA fitfk, 0.4 mL AcCl Biffitfk, B4 1 mmol, 2 mL %7, 35
‘C ¥ 38 h.

TLC Wi &I, % 3 " Entry 4, Entries 8~10 7"
it s 2B RS, Entries 1, 2, 5 00 /D& i 22 A Entries 3, 6
P30 2 EOE I WAA, AP Dakin-West M g A 1
1T, HFE ST R=0.01 K Ry=0.02 [V(A1 k) :
MR TR =1 11H 2 DNAJR, B b 58 3 R4,
PR K LR, Entry 7 SN 45 AR Ay 585 (033 W
A, JURMBE MY 2%, TG R AR TR, Ja A HR S i e d v,
AU, Y AR R (B AEE), K] MeCN &
SN i Bt R ) (R IS AR kg s N2 1R JsokE, A7 M) B L 1
PRIHTE ).

1.2.3  AEALT) a9k

S A YIS 51 Dakin-West KR, TR
Mt %, % IO1T B 5 R . AR MR
U2 ARE TG TRR 2 LA AR I AR, (H S
JOHABR. 7 S RIS LA SOVl B e b B
K B A7), A5 S B FH 3 A A R, e &5
R 4.

SEHEE R R SR Lewis BRVEMEALFIN, #87ELE
HHEAR B 5B WK A
PRI, HAT% 4 ) Entries 1, 4, 7, 8 4y BkIREAA, Hgx
BIRHAR Y, FECGhIER M. thAh, 5 Ab BRI R Bk
PEE W A, W pH=7~8 I, & HIUEE
b 100% I, BEIN 5 LA AL R o, KB
NP, fft e B Ay, XN 1%t Lewis
PR A 9B A AR B AR ) L AR B 2R e i
M. itk 48 Lewis IR{HALIY Entries 1~6 Ji7 Ab#E
Iy L7 1b 4 B 1)k B A A S I A2 G Entry 7
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Table 4 Effect of catalyst on the model reaction

Entry Cat. Cat. amount/mol% Yield/%
1 FeCly 20.0 44
2 CoCl, 5.0 20
3 SnCl,*2H,0 5.0 61
4 CuSO4+5H,0 5.0 73
5 CeCl3*7H,0 10.0 38
6 ZrOCl,*8H,0 20.0 19
7 BF;+Et,0 10.0 80
8 TFA 0.3 93
9 HOAc 5.0 62

“35 'CF, 0.4 mL AcCl Bhfifk, BEHA#% 1 mmol 7E MeCN H Y. 36 h.

o AR RN A A T TR RS, ] R AR R
AR A T Y2 AT Entry 8, WA AL
ANEEE PR =2, Ja A7, JE—20, MXT Entry 9,
Entry 8 AL 71 FH St b, VIR e, PRI TFA & 5
TE LA,
124 CTERRMVEA

HarfkiE ff) Dakin-West N, 2 HCE0A N T B
F, LA T UL B gk gte 2222734351 o 1 2%
BRI B, FRATT B 2 R A T BAR S

RS LBESBLUR IR
Table 5 Effect of the acyl chlorides on the model reaction

Entry Cat. Yield/%
1 — <5
2 AcCl <5
3 TFA 56
4 TFA, AcCl 81

© 2013 Chinese Chemical Society & SIOC, CAS

“35 CF, B4 1 mmol 7F MeCN 1 2% 26 h.

IRGE R, TFA 4 E AT, AcCl & B,
HAEHIHLBE V] B M SCHR[35]— 30
1.2.5 S4Bt RO AL E 6 75 0h

SCHRHZ S T 1 e AR S BR AR JZE T LK EK
IF Ok LR OB RS &, (H A ENT T 2R A HL
TR HARAE R BRIOT, 17 4 ot 75 2 22 R HL 25 it il
PR, R TRA AR Y, [ B 25 o s
PRI ORR AR, AT T— RS I AN KK B,
A NaHCO; ¥R =ik, 4kafiidy, 240
oA AR, BT AP EO/PE 73 AL 3,
T AT 2 AR AR Al . SRR A R e, A
AR RN, PR, T S R S )5 G [ A4 AT Y
M2, AT )L EtOAc A0, J5/K Na,SO, T4
PR TE 25 bR 22 A RIS, B D= ELO-PE
PP, — AT W AR, RS HIE . YEdk, T4,
RT3, FRATT— M Bl EtOAC/PE HE4Y .
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— MR UL, }AREES S RN, HE AR BRI [
PR, A B 4 5, T4l (9~17). TfiX) T
FHIEMIE, S5 A EART B, DR A 3 A ] A R 7
(1 ~3) [P A AT, AR ] ot AR R P B 25, 4B
TR P AR JEORLINE, 45 21 K (R i (3), TLC el & 2R,
FEmh BN B 2 A, SR E A A S O AR R
Uy A2 AT H A i IR, ML /E THF, EtOAc %
DCM H ARG, 223 MeOH I, NG TR, Wl
ke, ANE A A, HhpE, TLC MR, R a4
R Al i B ARG . R, R R e
2 PRI FHE, XTI b, 2 IR,
BRI 5 seatifh, MIfRE G T 4F 24T, AR, 52 )
IRCRAG, T2 B R A S NV 54, 5 2505 A B TR HE R
L
1.2.6 53 EBAXIRAT R 69 %57

SIS RN, RIS I 22 H0y A MRS R R AR RN B
SEAH ) AR, EAN R 05 B, R N 56 B 1) — f
A AP <37 <2-fv, XA REL AR RALBEAT OGS
HRAPARIE IR (K 1) WA 2R S i i
R, JLR W — it 4-47 >3-4 >2-47, 41 1
(4-NO,)>2 (3-NO,)>3 (2-NO,), 6 (4-CF;)>17 (3-CF;)>
8 (2-CF;); ity LMy la il 1 19 (4-CH;)>20
(3-CHs), 25 (4-OH)>26 (3-OH), 1 AEAIZS Al FH 5 A
K. KRR, 82 4-67>2-670>3-07,
419 (4-F)>11 (2-F)>10 (3-F), 12 (4-C1)>14 (2-C)>13
(3-Cl), 15 (4-Br)>17 (2-Br)>16 (3-Br), S3RF15E M7 M
B BRI, 2-ER . 2,4- AR CRIE T

O
/©)‘\CH3 + @/CHO + CH3CN
=
HsC HO

l AcCI/TFA

CHO

AcO

90%, WIS 22 (3-OCH;)>>21 (4-OCH;), HJF A i
AN A, TTRES RN S8 BRORR S B ) R A A OGS
B IR, ) A 25 DR R AR i) 0 35 O RS 1D e N8 R A
T, BARCRALE A R R AL LWL (25,
26); SRIMALFREL IR R N, B2 2 GRS, LAk
Wt & A7 IR, 4-EnE PR . 3-NEne PR S . 2-
nHmE PR DA SR, FEBRATI S0 411 K, #AN RT3
FANE ) B- R L.

110

100- o . & [
1 \._./ o o
90 AR - 90
| \/’ '
< 87 ¢ 80
(%) () L °
g 707 ® 2
o F70 3
60—_ ) L .
50 A, /\ ) ® 60
] & I
40+ / —*—— Time/h L 50
304 e Yieldi%
T T T T T 111 40

T
10 12 14 16 18 20 22 24 26 28

Compound

B s - AR - 5]
Figure 1 Time-yield-substituent relationships
ARBRE, BRERTBS YW RN, RETHER
K OB ). X TTRERE ST R AR S AL P
A4 52 5 Dakin-West R MV.(ZEK B), ] fEit
KM= Dakin-West S W.(ZE i A)ifiy J5 23 ZBL (ZE R B)
(Scheme 3).

CH; O
0 NZ>07 “CH,
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AcC M
——OH
HaC 7

A
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CH; O
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AcCl AN
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3 B

H,0 \ NaHCO,
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Scheme 3
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7 SCHR[40) 48 SRl B, AR AR R I sz )3 sk A2 (1)
9T, Xk, ATV T 41 FIsEE: () A FEFE K H
MR SIS, PiHE, TLC FRER; (D) IIAFREOR HEE . £k
SUHITFA, #itht, TLC BRER; (o) % MHRAR(H 3.3.2795 AVE)
GHEY) C; (IMAFRIEIRHBE . LWL TFA, #ii
FE 2 h, IMAEFI NG, kel N, HRES AR EECE 3.3.2
T BE); ()f4H 3.3.2 1 C ikERAE, HLL ABEEIEISH
BRI AR R, () C TRk, &GRUbEY D (GF
3.3.3 k).

SEEG ORI, $E()ERE, IR O i AR
W OISR S, (B N BB(TLC 2R, JL/NEE
A RKERFD L), RN TFA[Z(b)E1E],
TLC &I, 1 h PRI R I F AR i, B TFA
CIEfSE vl =g A A

()t FE T TLC 43 #r &I, 4 h WRIRILAE 215t
AR FRE BT AR s, 5 Dakin-West S [FE
G, 5 (o) M (e)BAE A BB ) iR e, o R — =
W), B C; [FIETRIR, EAEG)PIREERFREE 44 h
SN G WARAEAE, (d)ERAE PR3 OR I IEAE 44 h (N 5E4A T
9, AR G R OR A7 AE, R H bR 11 2E R
AR REFR BN R A N OB SRR T, RS R
B, F2ELHEE S 5] Dakin-West )V, NiZieded i
CBEAFER TS 1M f5 KA Dakin-West [ WV,

M)~ (e)EERIS KRG, KNI TR IK DR %2,
Ui I WA IR AR R S R I i, I A X AR
P, XA AE T HTIARHEN.

SO RN, XK R N OBAERER TS S
(1) N AV, R, IR A — M 140 s N A,

A A B FEI P4 DL R S E Je N 3 B A IR T o
BV THEAE®). SLER I, 1% BT L ReME e bRy
ik B GBS, Al R CR A BRI B- LA
FE .

2 4ig

T A F 2 N 4 IR R R i A 3 7 v A ek, 1 v
R TFA AE AT ] SEFUC H R 200 AN AR
75 BB R Dakin-West W, RIIE& KT 28 4>
N-[3-(4- 1 B R H)-3- 5 AR-1- 05 SN ) S Bk etk & 4,
SN SAFRA, BOR B A, R URUE T T R RS
2 511 Dakin-West XN A& B ECR N, KIFRP KT
TFA AL VG, R0 es e T At

3 3§
31 FEMUHBEAT

B S AR (AV-300 7Y, 300MHz, Bruker, USA;
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600 DD2 %, 600MHz, Agilent, USA; TMS A N #5);
QFT-ESI HRMS (Varian 7.0T, USA); X-6 T Xk G i
RO E A A AR IR A PR A F]).

o FRRE DR ] (it i R A A0 27 i A BR A F], >
98%); LM LHERA TR AL T, AR); =38
LIR(RA A W R R R B A 7], AR).

3.2 BirfkEY 1~26 M—ikH &%

T 100 mL S AT (1.0 mmol) je &
15(3.0 mL), UK HEHE. [ AR AT M IS, S22 N
AcCl (0.4 mL); ffJ5, &I TFA (0.3 mol%), RV
JUA B G I FE 2K (1.0 mmol). 30 min J&, i
(28~35 C)HL LB HE, TLC Wil 5z bR, S 4 R i,
TIANVK/KS mL), Fidk, WA NaHCO; Wi = ik,
A HOR SR FPR Y L. T YR, Shhng. oKk
BASHLEL, ARG EtOAC/PE (V@ V=1 : 6)m Et,0/PE
(Vi V=1 :3)5r, 8# L EtOAc-PE TR &AL ESS
i, —ACHRELS B4, AR D BO T A R A Aalifk
SRR, WILL BtOAc AL, /i, &I HLE, 1K
IKPEGE, Jo/K NapSO, T8, W IiEZE, 75 2Ry i
F BtOAc-PE RE¥AFIVET 4G &, nIAREASS. B2
T, R, TR K AR RAL.

3.3 KRNI FRHEIERLE
33.1 TBRRIK T B0 6] &

T 100 mL BB IIAFREEA H (1.0 mmol),
VKR N 2218 0 AcCl (0.4 mL); 30 min J&, #5935
CHIRFE, TLC W N ERE; RONAT IS, SRR
W, KuE, T8, WOk, SRy, vKAE 4 CICE,
X CUTBRAR A R S Rl 1 € BT AACATT ] 2T R DR T
TR A
332 N-[(1-TBLERIRRIR)-3-F0-3-(4-F X&) Ak
TBRIE(25, 26) 4 H) &

AVE: T 100 mL B RGN A FRRE IR P, 4456
3.2 WIIEAT G S G AR EE. RN 100 h.

B 7% T 100 mL [EEEH A N AR (1.0
mmol), VK#HEFE N ORI AcCl (0.4 mL); FijG, &
I TFA (0.3 mol%), TLC Ml s B REFE. 2 h 5 A
X LA 20 (1.05 mmol) & MeCN (3.0 mL). #3i 35 C
ML FE, TLC M e SV RERE. e A 1E(69 h)Ja, 458
3.2 IR T AL BE T VEREAT I AL PR,

Cik: FREORHWE N QA SR I, f53E 3.2
WTTEAT A A A B, N HEAT T 48 h.

333 N-[(1-HFAFK)-3-A.-3-4-F K3 R A& TEL
B (27, 28) 44 4 %
FrAgr= i 25 5 26 (1.0 mmol) A 1 molsL™'
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LiOH-H,O 8 mL, #Kift N+ . TLC Wil s b 2EFE,
KL 1 h b Y. K LA 2 molsL™" H,SO, 17
pH=3~4, BRI K& bk, g, UKD ERIE
DF, T, U4l R g5 RAE.
34 FEMHIEIERILE
N-[1-(2- i o A8 )-3- B -3-(4- 1T 2R L P L 1 2 Tk e
(3): R EE, R 49%. mp. 179.3~180.6 C; 'H
NMR (CDCls, 300 MHz) 8: 1.99 (s, 3H, COCHj), 2.40 (s,
3H, CH3), 3.59 (dd, J=5.4, 16.8 Hz, 1H, CH,), 3.68 (dd,
J=6.0, 17.1 Hz, 1H, CH,), 5.92~5.95 (m, 1H, CHN),
7.13 (d, J=3.9 Hz, 1H, NH), 7.24 (d, J=8.4 Hz, 2H,
ArH), 7.38 (t, J=8.1 Hz, 1H, ArH), 7.57 (t, J=6.3 Hz, 1H,
ArH), 7.70 (d, J=6.6 Hz, 1H, ArH), 7.82 (d, J=7.2 Hz,
2H, ArH), 7.93 (d, J=38.1 Hz, 1H, ArH); “C NMR
(CDCl;, 75 MHz) d: 198.1, 169.7, 148.4, 144.9, 137.1,
133.8, 133.6, 129.6, 129.5 (2XC), 128.4 (2XC), 128.3,
125.0, 47.3, 423, 232, 21.8; HRMS caled for
C1sHsN,O4Na [M~+Na]" 349.1159, found 349.1154.
N-[1-(3,4- R HE)-3-51-3-(4- ORI N 5 ) S B i
(5): AMEA, KR 61%. mp. 126.1~1284 C; 'H
NMR (DMSO-dg, 300 MHz) 6: 1.80 (s, 3H, COCHj,), 2.37
(s, 3H, CH;), 3.38 (dd, J=6.0, 16.8 Hz, 1H, CH,), 3.55
(dd, J=8.4, 17.1 Hz, 1H, CH,), 5.28~5.35 (m, 1H, CHN),
7.31~7.36 (m, 3H, ArH), 7.56~7.61 (m, 2H, ArH), 7.86
(d, J=8.4 Hz, 2H, ArH), 8.38 (d, J=6.9 Hz, 1H, NH); "*C
NMR (DMSO-dq, 75 MHz) d: 196.6, 169.0, 144.9, 144.1,
134.4, 131.3, 130.8, 129.7, 129.6 (2XC), 129.2, 128.6
(2XC), 127.6, 48.6, 44.4, 23.0, 21.6; HRMS calcd for
CysH7CLNO,Na [M+Na]" 372.0529, found 372.0536.
N-[1-(4- =5 L IR L )-3-40-3-(4- R I N L &
FkfE(6): FIaEA, MR 79%. mp. 135.5~137.3 'C; 'H
NMR (DMSO-d, 300 MHz) 6: 1.80 (s, 3H, COCHj3), 2.37
(s, 3H, CH;), 3.38~3.62 (m, 2H, CH,), 5.37~5.44 (m,
1H, CHN), 7.32 (d, J=17.5 Hz, 2H, ArH), 7.57 (d, J=7.8
Hz, 2H, ArH), 7.68 (d, J=7.8 Hz, 2H, ArH), 7.86 (d, J=
7.5 Hz, 2H, ArH), 8.46 (d, J=7.5 Hz, 1H, NH); *C NMR
(DMSO-ds, 75 MHz) d: 196.6, 169.0, 148.4, 144.1, 134.5,
134.4, 129.6 (2XC), 128.5 (2XC), 127.9 2XC), 127.7
(2XC), 125.5, 49.2, 44.4, 23.0, 21.5; HRMS calcd for
C1oH sF3NO,Na [M+Na]" 372.1182, found 372.1184.
N-[1-(3- =5 2R 56 )-3- 41 -3-(4- R D N 5 &
BERE(T): s AR, KR 60%. m.p. 126.3~127.8 °C; 'H
NMR (DMSO-d, 300 MHz) 6: 1.80 (s, 3H, COCHj,), 2.37
(s, 3H, CHj), 3.38~3.62 (m, 2H, CH,), 5.38~5.45 (m,
1H, CHN), 7.32 (d, J=7.8 Hz, 2H, ArH), 7.52~7.57 (m,
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2H, ArH), 7.65~7.70 (m, 2H, ArH), 7.86 (d, J=7.2 Hz,
2H, ArH), 8.44 (d, J=7.5 Hz, 1H, NH); *C NMR
(DMSO-ds, 75 MHz) 6: 196.7, 169.0, 145.1, 144.1, 134.4,
131.4, 129.8, 129.7 (2XC), 129.6, 128.6 (2XC), 124.1,
124.0, 123.6, 49.1, 44.6, 23.0, 21.6; HRMS calcd for
C1oH,sFsNO,Na [M+Na]* 372.1182, found 372.1186.

N-[1-(2-= 5 3 2R 5)-3-48-3-(4- R 3 N HE &
BERE(8): ik, K 57%. mp. 161.3~162.9 'C; 'H
NMR (DMSO-d, 300 MHz) 6: 1.76 (s, 3H, COCHj3), 2.37
(s, 3H, CH3), 3.39~3.64 (m, 2H, CH,), 5.69~5.73 (m,
1H, CHN), 7.32 (d, J=7.5 Hz, 2H, ArH), 7.46 (t, J=7.2
Hz, 1H, ArH), 7.66~7.75 (m, 3H, ArH), 7.86 (d, J=7.8
Hz, 2H, ArH), 8.47 (d, J=7.5 Hz, 1H, NH); *C NMR
(DMSO-ds, 75 MHz) 5: 196.1, 168.8, 144.2, 143.2, 134.4,
133.2, 129.7 (2XC), 128.8, 128.6 (2XC), 127.8, 126.7,
126.5, 126.0, 45.7, 45.2, 23.0, 21.6; HRMS calcd for
C1oH sF3NO,Na [M+Na]" 372.1182, found 372.1185.

N-[1-(3-F AT )-3-48-3-(4- FF 2R 36 N FE ) Z B H4(10):
AR, W 92%. mp. 100.2~101.1 ‘C; '"H NMR
(DMSO-ds, 300 MHz) §: 1.79 (s, 3H, COCH3), 2.37 (s,
3H, CH3), 3.30~3.39 (m, 1H, CH,), 3.52 (dd, J=8.4, 17.4
Hz, 1H, CH,), 5.32~5.39 (m, 1H, CHN), 7.05 (t, J=17.5
Hz, 1H, ArH), 7.17 (d, J=7.5 Hz, 2H, ArH), 7.31~7.38
(m, 3H, ArH), 7.86 (d, J=8.1 Hz, 2H, ArH), 8.36 (d, J=
7.8 Hz, 1H, NH); >C NMR (DMSO-d, 75 MHz) 6: 196.8,
169.0, 162.6, 146.7, 144.2, 134.5, 130.6, 129.7 (2XC),
128.6 (2XC), 123.2, 114.1, 113.8, 49.0, 44.7, 23.1, 21.6;
HRMS caled for Ci;sH;sFNO,Na [M+Na]" 322.1214,
found 322.1211.

N-[1-(2- A )-3-48-3-(4- 2R 8 I L] L WE A% (11):
AR, W% 93%. mp. 170.8~172.5 ‘C; '"H NMR
(DMSO-ds, 300 MHz) §: 1.79 (s, 3H, COCH3), 2.37 (s,
3H, CH;), 3.28~3.37 (m, 1H, CH,), 3.52 (dd, J/=8.7, 17.1
Hz, 1H, CH,), 5.57~5.64 (m, 1H, CHN), 7.11~7.19 (m,
2H, ArH), 7.26~7.34 (m, 3H, ArH), 7.43 (t, J=7.5 Hz,
1H, ArH), 7.85 (d, J=7.5 Hz, 2H, ArH), 8.39 (d, J=7.2
Hz, 1H, NH); ?C NMR (DMSO-d,, 75 MHz) J: 196.7,
168.9, 159.9, 144.1, 134.4, 130.2, 129.7 (2XC), 129.2,
128.7, 128.5 (2XC), 124.8, 115.6, 43.8, 43.6, 22.9, 21.5;
HRMS caled for Ci;sH;sFNO,Na [M+Na]" 322.1214,
found 322.1217.

N-[1-Q2-5 A )-3-58-3-(4- F K I N L) W% (14):
AR, W 93%. mop. 152.3~153.4 ‘C; '"H NMR
(DMSO-ds, 300 MHz) §: 1.80 (s, 3H, COCH3), 2.37 (s,
3H, CH3), 3.25 (dd, J=3.9, 17.1 Hz, 1H, CH,), 3.46 (dd,
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J=9.6, 17.1 Hz, 1H, CH,), 5.66~5.72 (m, 1H, CHN),
7.24~7.37 (m, 4H, ArH), 7.41 (d, J=7.8 Hz, 1H, ArH),
7.48 (d, J=7.8 Hz, 1H, ArH), 7.88 (d, J=7.8 Hz, 2H,
ArH), 8.41 (d, J=7.2 Hz, 1H, NH); *C NMR (DMSO-d,
75 MHz) d: 196.5, 168.9, 144.1, 141.0, 134.4, 132.0, 129.8
(2XC), 129.7, 128.9, 128.6 (2XC), 128.1, 127.8, 46.7,
43.6, 23.0, 21.6; HRMS calcd for CigH,;sCINO,Na [M+
Na]® 338.0918, found 338.0926.

N-[1-(4-1RFK3E)-3-58-3-(4- FH < 38 T 3K 2 BE % (15)
K A, R 91%. m.p. 155.9~157.3 °C; '"H NMR
(DMSO-d,, 300 MHz) 6: 1.79 (s, 3H, COCHj), 2.38 (s,
3H, CH3), 3.31~3.39 (m, 1H, CH,), 3.52 (dd, J=6.0, 16.8
Hz, 1H, CH,), 5.28~5.34 (m, 1H, CHN), 7.28~7.34 (m,
4H, ArH), 7.50 (d, J=8.7 Hz, 2H, ArH), 7.85 (d, J=8.4
Hz, 2H, ArH), 8.32 (d, J=7.8 Hz, 1H, NH); *C NMR
(DMSO-d,, 75 MHz) 0: 196.8, 168.9, 144.1, 143.0, 134.5,
131.5 (2XC), 129.7 (2XC), 129.4 (2XC), 128.52XC),
120.2, 48.9, 44.6, 23.0, 21.6; HRMS calcd for CsH,sBr-
NO,Na [M+Na]" 382.0413, found 382.0419.

N-[1-(3-VR I HE)-3-41-3-(4- FH R L) I 35 2 kR (16):
O A, R 80%. m.p. 124.2~125.4 °C; '"H NMR
(DMSO-d,, 300 MHz) 6: 1.79 (s, 3H, COCHj), 2.37 (s,
3H, CH;), 3.32~3.43 (m, 1H, CH,), 3.53 (dd, J=8.1, 17.1
Hz, 1H, CH,), 5.28~5.35 (m, 1H, CHN), 7.25~7.31 (m,
2H, ArH), 7.32 (d, J=8.1 Hz, 2H, ArH), 7.42 (dt, J=7.8,
1.8 Hz, 1H, ArH), 7.54 (s, 1H, ArH), 7.86 (d, J=8.4 Hz,
2H, ArH), 837 (d, J=7.5 Hz, 1H, NH); "C NMR
(DMSO-d,, 75 MHz) 0: 196.7, 168.9, 146.5, 144.1, 134.4,
130.9, 130.1, 129.8, 129.7 (2XC), 128.6 (2XC), 126.3,
122.1, 49.0, 44.6, 23.1, 21.6; HRMS calcd for CsH,sBr-
NO,Na [M+Na]" 382.0413, found 382.0410.

N-[1-(3- FF R AR )-3- 48 -3-(4- FT 2R L) I L 1 2 Tk e
(20): A, WE 55%. mp. 113.6~1153 C; 'H
NMR (DMSO-d, 300 MHz) 6: 1.78 (s, 3H, COCHj), 2.28
(s, 3H, CH3), 2.37 (s, 3H, CH3), 3.32 (dd, J/=6.3, 16.5 Hz,
1H, CH,), 3.48 (dd, J=8.4, 16.8 Hz, 1H, CH,), 5.28~5.35
(m, 1H, CHN), 7.02 (d, J=6.9 Hz, 1H, ArH), 7.11~7.21
(m, 3H, ArH), 7.32 (d, J=8.1 Hz, 2H, ArH), 7.85 (d, J=
8.1 Hz, 2H, ArH), 8.28 (d, /=8.1 Hz, 1H, NH); °C NMR
(DMSO-d,, 75 MHz) 0: 197.1, 168.7, 144.0, 143.4, 137.7,
134.6, 129.7 (2XC), 128.6 (3XC), 127.9, 127.7, 124.1,
49.4,44.9,23.1,21.6,21.5; HRMS calcd for C;oH,;NO,Na
[M-+Na]" 318.1465, found 318.1460.

N-[1-(3- FH A 3 DR 5 )-3- 4 -3-(4- RO ) TR ik ] & 1k
2 (22): A, IR 91%. mp. 142.7~143.5 C;
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'H NMR (DMSO-ds, 300 MHz) 6: 1.78 (s, 3H, COCHa),
2.37 (s, 3H, CH3), 3.28~3.35 (m, 1H, CH,), 3.48 (dd, J=
6.3, 16.5 Hz, 1H, CH,), 3.73 (s, 3H, OCH3), 5.29~5.36
(m, 1H, CHN), 6.78 (d, J=7.2 Hz, 1H, ArH), 6.91 (s, 2H,
ArH), 7.18~7.24 (m, 1H, ArH), 7.32 (d, J=6.9 Hz, 2H,
ArH), 7.85 (d, J=8.1 Hz, 2H, ArH), 8.31 (d, J=8.1 Hz,
1H, NH); °C NMR (DMSO-ds, 75 MHz) 6: 197.1, 168.8,
159.6, 145.2, 144.0, 134.6, 129.7, 129.6 (2XC), 128.6
(2XC), 119.3, 112.9, 112.4, 55.4, 49.4, 45.0, 23.1, 21.6;
HRMS caled for C;9H; NO;Na [M—|—Na]+ 334.1414,
found 334.1417.

N-[1-(2- F AR 2R 0 )-3- 460 -3-(4- F R D) T AR ) 2 Tk
J}2(23): LitalE ik, % 73%. mp. 152.7~154.0 C;
'H NMR (DMSO-dq, 300 MHz) §: 1.79 (s, 3H, COCHs3),
2.37 (s, 3H, CH3), 3.23~3.36 (m, 2H, CH,), 3.80 (s, 3H,
OCH,), 5.58~5.65 (m, 1H, CHN), 6.89~6.98 (m, 2H,
ArH), 7.20~7.28 (m, 2H, ArH), 7.33 (d, J=7.5 Hz, 2H,
ArH), 7.88 (d, J=7.5 Hz, 2H, ArH), 8.26 (d, J=7.8 Hz,
1H, NH); "C NMR (CDCl;, 75 MHz) ¢o: 198.4, 169.1,
156.7, 144.1, 134.4, 129.4, 129.3 (2XC), 128.7, 128.5,
128.4 (2XC), 120.8, 110.8, 55.4, 47.9, 43.0, 23.5, 21.7,
HRMS caled for C;oH,;NO;Na [M—|—Na]+ 334.1414,
found 334.1410.

N-[1-(3,4,5- = FH AR LR O )-3 -5 -3-(4- T R O ) N ]
LEERE(24): K AER A, KR 60%. mp. 156.8~157.9
‘C; '"H NMR (DMSO-ds, 300 MHz) o: 1.79 (s, 3H,
COCHj3), 2.37 (s, 3H, CHy), 3.27~3.34 (m, 1H, CH,), 3.47
(dd, J=8.1, 16.2 Hz, 1H, CH,), 3.61 (s, 3H, OCH,), 3.75
(s, 6H, OCH3), 5.26~5.34 (m, 1H, CHN), 6.65 (s, 2H,
ArH), 7.32 (d, J=8.1 Hz, 2H, ArH), 7.86 (d, J=7.8 Hz,
2H, ArH), 8.27 (d, J=28.1 Hz, 1H, NH); “C NMR
(DMSO-d,, 75 MHz) 0: 197.2, 168.7, 153.1 (2 X C), 144.0,
139.3, 136.7, 134.7, 129.6 (2XC), 128.6 (2XC), 104.4
(2XC), 60.3, 56.2 (2XC), 49.8, 45.2, 23.1, 21.6; HRMS
caled for C,HysNOsNa [M + Na]© 394.1625, found
394.1630.

N-[1-(4- LR A FE 2R3 )-3-50-3-(4- R N K6 1 &
WHE (25): iR A, IR 67%. m.p. 142.2~143.7 C;
'H NMR (CDCls, 300 MHz) §: 2.01 (s, 3H, COCH3), 2.27
(s, 3H, OCOCHj), 2.41 (s, 3H, CHs), 3.41 (dd, J=6.0,
17.1 Hz, 1H, CH,), 3.70 (dd, J=5.1, 17.1 Hz, 1H, CH,),
5.52~5.58 (m, 1H, CHN), 6.76 (d, J=8.4 Hz, 1H, NH),
7.02 (d, J=8.7 Hz, 2H, ArH), 7.25 (d, J=8.4 Hz, 2H,
ArH), 7.35 (d, J=8.1 Hz, 2H, ArH), 7.80 (d, J/=8.4 Hz,
2H, ArH); *C NMR (CDCl;, 75 MHz) 6: 197.2, 169.7,
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169.4, 149.5, 144.1, 139.1, 133.9, 129.2 (2XC), 28.1
(2XC), 127.6 2 XC), 121.4 (2XC), 49.2,43.5,22.9, 21.5,
20.9; HRMS calcd for C,0H, NO4Na [M+Na]" 362.1363,
found 362.1360.

N-[1-(3- B S FE IR 5 )-3- 41 -3-(4- H R D N R &
ER%(26): KA EAE A, BE 61%. mp. 114.8~116.0 C;
'H NMR (CDCls, 300 MHz) §: 2.02 (s, 3H, COCH3), 2.28
(s, 3H, OCOCH3), 2.40 (s, 3H, CH;), 3.41 (dd, J=6.0,
17.1 Hz, 1H, CH,), 3.71 (dd, J=5.1, 17.1 Hz, 1H, CH,),
5.52~5.58 (m, 1H, CHN), 6.81 (d, J=7.8 Hz, 1H, NH),
6.97 (d, J=7.2 Hz, 1H, ArH), 7.08 (s, 1H, ArH), 7.18 (d,
J=8.1 Hz, 1H, ArH), 7.25 (d, J=9.0 Hz, 2H, ArH), 7.30
(t,J=7.8 Hz, 1H, ArH), 7.80 (d, /=8.1 Hz, 2H, ArH); "°C
NMR (CDCl;, 75 MHz) 6: 197.9, 169.7, 169.5, 150.8,
144.6, 143.1, 134.0, 129.6, 129.4 (2XC), 128.3 2XC),
124.0, 120.6, 119.9, 49.5, 43.0, 23.6, 21.7, 21.2; HRMS
caled for C,yH, NO4Na [M—i-Na]+ 362.1363, found
362.1366.

N-[1-(4-F2 FE A FE)-3- 540 -3-(4- H 2R 3 ) I 3 ] £ Bk i
27): KAk, BE 97%. mp. 202.6~203.5 C; 'H
NMR (DMSO-d,, 600 MHz) 6: 1.76 (s, 3H, COCH3), 2.37
(s, 3H, CH;), 3.31 (dd, J=6.6, 16.2 Hz, 1H, CH,), 3.42
(dd, J=7.8, 16.2 Hz, 1H, CH,), 5.26 (dd, J=7.8, 15.0 Hz,
1H, CHN), 6.68 (d, J=9.0 Hz, 2H, ArH), 7.12 (d, J=8.4
Hz, 2H, ArH), 7.32 (d, J=7.8 Hz, 2H, ArH), 7.84 (d, J=
8.4 Hz, 2H, ArH), 8.21 (d, J=7.8 Hz, 1H, NH), 9.30 (s,
1H, OH); *C NMR (DMSO-d, 151 MHz) 6: 197.3, 168.6,
156.7, 144.0, 134.6, 133.5, 129.7 (2XC), 128.6 (2XC),
128.2 (2XC), 115.4 (2XC), 49.1, 45.1, 23.1, 21.6.

N-[1-(3-FR A I )-3- 40 -3-(4- T 2R L) I L 1 2k e
(28): T O A, WK 83%. m.p. 98.8~99.7 C; 'H
NMR (DMSO-ds, 600 MHz) 6: 1.78 (s, 3H, COCH3), 2.37
(s, 3H, CH;), 3.31 (dd, J=6.0, 16.8 Hz, 1H, CH,), 3.44
(dd, J=8.4, 16.8 Hz, 1H, CH,), 5.27 (dd, J=8.4, 14.4 Hz,
1H, CHN), 6.60 (dd, J=1.8, 7.8 Hz, 1H, ArH), 6.73 (s,
1H, ArH), 6.74 (d, J=7.2 Hz, 1H, ArH), 7.08 (t, J=7.8
Hz, 1H, ArH), 7.32 (d, J=8.4 Hz, 2H, ArH), 7.85 (d, J=
8.4 Hz, 2H, ArH), 8.27 (d, J=8.4 Hz, 1H, NH), 9.34 (s,
1H, OH); *C NMR (DMSO-d, 151 MHz) 6: 197.1, 168.8,
157.7, 145.0, 144.1, 134.6, 129.8 (2XC), 129.7, 128.6
(2XC), 117.6, 114.2, 114.1,49.4, 44.9, 23.1, 21.6.

B VR RS A A AR A SR ) T SRR
FRAEN S T 2L F W), BRI (1R
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5 B A1 %l (Supporting Information) = 24 $55C 50 9E
TS CEIM S WA RAE LU 73 Mo .
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N-[3-(4-FHEZEE)-3-FXK-1-FERE|CEHERHN =R CRIELE K
Tk F R KX B OA* O AW AR

(PO R T2 TER 400715)

1 LWIEBBENERIRXF

e 25 KAL(RE-2000, FIRFEIRANANLEST ), SN TA(ZE-T,  EigmoR o Ass ), AE R e n#hes ) 4
FEAH(DF-101S, MMKWAR TH A RA )

A-BBEETE T . 3R EEE P (AL AL 2R A 7], CP), 2,4- SUR IS, 3,4,5- = WA RS I | 3-FR L4 s
25 R (R RS AN 2 AT PR A D), 4-FUOR . 3-EUAR R . 2-RUKHIE . 3,4- SUR B (CZ ks (A1)
PRGRRA PR AT, 4-BORFE . 3-IOR I . 2-TROR FE . 4-9 K FE . 3-98U7K FT T (Fluka, AR), 2-F 4 i |
2-HAA IR S . - LA . 3- =G IR S . 2- = JU L 2K H B GRR O AL 2 R (B AT BR A 7)), 2R
(ARG —) 7, CP), 4-FAR IR S | 3-F ALK B (Allfa Acear, AR), 4- FISEZR TS | 3-F DK F S (Merck, AR),
A-FR LT (H 24 PR F M), AR), SnCL2H,0. CeCly TH,O(MH iR AL TiRAN) ), WlE. ZMROEE. k.
AR TCKBREREN . BIREEN (R, AR)

2 EMLSYIMESHRIELERNT

O  NHAc

| Trr)
/
H3C

N-(1-(4-FE R R)-3-8-3-@-F HE) R HE) ZBHE(1): & OFE, BeE 75%. mp. 82.8-83.4 'C (CHRE! Liquid); "H NMR
(DMSO-dg, 300 MHz, ppm) &: 1.81 (s, 3H, COCH3), 2.36 (s, 3H, CHj), 3.33-3.44 (m, 1H, CH,), 3.60 (dd, J=8.4 and 17.1 Hz, 1H, CH,),
5.38-5.46 (m, 1H, CHN), 7.31 (d, J = 8.1 Hz, 2H, Ar-H), 7.62 (d, J = 8.7 Hz, 2H, Ar-H), 7.84 (d, J = 7.8 Hz, 2H, Ar-H), 8.17 (d, J= 8.7
Hz, 2H, Ar-H), 8.48 (d, J = 7.2 Hz, 1H, NH).

N-(1-3-FHEE AL )-3-48-3-(4- F B B Z B (2): HH @A, R 61%. mp. 104.1-105.9 'C (CCHR{EP 94-97 C); 'H
NMR (DMSO-dg, 300 MHz, ppm) &: 1.82 (s, 3H, COCH3), 2.37 (s, 3H, CHs), 3.44 (dd, J=5.7 and 17.4 Hz, 1H, CH,), 3.64 (dd, J =8.1
and 17.4 Hz, 1H, CH,), 5.41-5.48 (m, 1H, CHN), 7.32 (d, J= 7.8 Hz, 2H, Ar-H), 7.62 (t, J = 8.1 Hz, 1H, Ar-H), 7.83-7.88 (m, 3H, Ar-H),
8.10 (dd, J=2.1 and 8.4 Hz, 1H, Ar-H), 8.23 (s, 1H, Ar-H), 8.59 (d, J = 7.2 Hz, 1H, NH).

N-(1-2,4- A H)-3-F-3-(4-F KE) R ) ZBHE@): AGE A, $R 91%. mp. 129.8-131.1 CCCHR{ED! 112-114 C); 'H
NMR (DMSO-ds, 300 MHz, ppm) d: 1.80 (s, 3H, COCHj), 2.38 (s, 3H, CH3), 3.23 (dd, J = 3.9 Hz and 17.4 Hz, 1H, CH,), 3.48 (dd, J =
9.0 Hz and 16.8 Hz, 1H, CH,), 5.61-5.65 (m, 1H, CHN), 7.33 (d, /= 7.8 Hz, 2H, Ar-H), 7.43-7.50 (m, 2H, Ar-H), 7.58 (s, 1H, Ar-H), 7.87
(d,J=8.1 Hz, 2H, Ar-H), 8.44 (d, J = 6.9 Hz, 1H, NH).

N-(1-(4- K FE)-3-5-3-4-F X FE) 2Bk 9): AL, 1F 96%. m.p. 115.7-117.3 ‘CCLHRE!! 104-106 C); "H NMR
(DMSO-ds, 300 MHz, ppm) &: 1.78 (s, 3H, COCH3), 2.37 (s, 3H, CHj), 3.33-3.39 (m, 1H, CH,), 3.51 (dd, J=8.1 and 17.4 Hz, 1H, CH,),
5.31-5.38 (m, 1H, CHN), 7.13 (t, J = 8.1 Hz, 2H, Ar-H), 7.31-7.40 (m, 4H, Ar-H), 7.85 (d, J = 7.5 Hz, 2H, Ar-H), 8.33 (d, J= 7.2 Hz, 1H,
NH); *C NMR (DMSO-ds, 75 MHz) 8: 196.9, 168.8, 161.5, 144.1, 139.7, 134.5, 129.7(2xC), 129.0(2xC), 128.5 (2xC), 115.3( 2xC),
48.8,44.8,23.1,21.6.

N-(1-(4-F K FE)-3-F-3-@-F R A E) 2B 12): A, Bk 95%. mop. 131.3-132.6 CCCHRE™ 130-132 °C); "H NMR
(DMSO-dg, 300 MHz, ppm) &: 1.79 (s, 3H, COCH3), 2.37 (s, 3H, CH;), 3.31-3.39 (m, 1H, CH,), 3.52 (dd, J=8.4 and 17.1 Hz, 1H, CH,),
5.29-5.37 (m, 1H, CHN), 7.32 (d, J = 7.8 Hz, 2H, Ar-H), 7.37 (s, 4H, Ar-H), 7.85(d, J = 8.4 Hz, 2H, Ar-H), 8.38 (d, J = 7.8 Hz, 1H, NH).

N-(1-G-FE A R)-3-5-3-@-F AR R ) Z B 13): AOFE, 1R 75%. mp. 124.3-125.8 COCHD "H NMR (DMSO-dj,

http://sioc-journal.cn/ A © 2013 Chinese Chemical Society & SIOC, CAS S1
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300 MHz, ppm) d: 1.80 (s, 3H, COCH;), 2.37 (s, 3H, CHs), 3.33-3.41 (m, 1H, CH,), 3.53 (dd, J =8.4 and 17.1 Hz, 1H, CH,), 5.30-5.38
(m, 1H, CHN), 7.27-7.34 (m, 5H, Ar-H), 7.41 (s, 1H, Ar-H), 7.86 (d, J = 8.1 Hz, 2H, Ar-H), 8.36 (d, J = 7.8 Hz, 1H, NH).

N-(1-Q-¥REH)-3-4-3-d- B ) HE) 2B (17): AR, W 85%. m.p. 163.5-165.1 COCHMEP'165 C); '"H NMR
(DMSO-dg, 300 MHz, ppm) &: 1.80 (s, 3H, COCHj), 2.37 (s, 3H, CH3), 3.21 (dd, J = 3.9 Hz and 17.4 Hz, 1H, CH,), 3.42-3.49 (m, 1H,
CH,), 5.59-5.66 (m, 1H, CHN), 7.20 (t, J= 7.5 Hz, 1H, Ar-H), 7.33 (d, J = 8.1 Hz, 2H, Ar-H), 7.39 (t, /= 7.2 Hz, 1H, Ar-H), 7.46 (d, J =
6.6 Hz, 1H, Ar-H), 7.59 (d, J = 7.8 Hz, 1H, Ar-H), 7.89 (d, J = 8.1 Hz, 2H, Ar-H), 8.43 (d, J = 7.2 Hz, 1H, NH).

N-(1-F3-3-8-3-4-FAR)HE) 2B 18): AL, BR 91%. mp. 123.6-124.9 CCCHEkME™ 121-123 C); '"H NMR
(DMSO-dg, 300 MHz, ppm) &: 1.79 (s, 3H, COCH3), 2.37 (s, 3H, CH3), 3.31-3.36 (m, 1H, CH,), 3.50 (dd, J = 8.1 Hz and 16.8 Hz, 1H,
CH,), 5.32-5.39 (m, 1H, CHN), 7.21-7.24 (m, 2H, Ar-H), 7.28-7.33 (m, 5H, Ar-H), 7.85 (d, J = 8.4 Hz, 2H, Ar-H), 8.34 (d, J = 8.1 Hz,
1H, NH).

N-(1-(4-FH LK H)-3-8-3-(4-F K H) A E) ZBERE(19): HEFE Ak, R 93%. mp. 115.2-116.1 CCCHE™ 118-119 C); 'H
NMR (DMSO-ds, 300 MHz, ppm) &: 1.77 (s, 3H, COCHj), 2.25 (s, 3H, CH3), 2.37 (s, 3H, CH3), 3.32 (dd, J = 6.3 Hz and 16.8 Hz, 1H,
CH,), 3.48 (dd, J = 7.8 Hz and 16.8 Hz, 1H, CH,), 5.28-5.35(m, 1H, CHN), 7.10 (d, J = 7.8 Hz, 2H, Ar-H), 7.21 (d, J = 8.1 Hz, 1H,
Ar-H), 7.32 (d, J = 8.4 Hz, 2H, Ar-H), 7.84 (d, J = 8.4 Hz, 2H, Ar-H), 8.27 (d, J = 8.1 Hz, 1H, NH).

N-(1-(4-F R A HE)-3- 8 -3-(4-F K ) H) ZBERE 21): KAk, 1% 61%. mp. 218.1-220.0 'C LIk 218-220 C);
"H NMR (DMSO-ds, 300 MHz, ppm) 6: 1.78 (s, 3H, COCHs), 2.38 (s, 3H, CH;), 3.31 (dd, J = 6.3 Hz and 16.5 Hz, 1H, CH,), 3.46 (dd, J
=7.5 Hz and 16.2 Hz, 1H, CH,), 3.70 (s, 3H, OCH3), 5.28-5.35 (m, 1H, CHN), 6.86 (d, J = 8.4 Hz, 2H, Ar-H), 7.26 (d, J = 8.7 Hz, 2H,
Ar-H), 7.33 (d, J = 8.1 Hz, 2H, Ar-H), 7.85 (d, J = 7.8 Hz, 2H, Ar-H), 8.30 (d, J = 8.1 Hz, 1H, NH).
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3SR AREMNBERS S HRIEE
I 45 0] i 5 Al

EMRS ST STE NTETIE B E W
326.13

3 C15H N0, oo (M+Na)* 349.1159 349.1154

5 CysHCLNO, 228'3‘6‘ (M-+Na)" 372.0536 372.0529
349.13

6 C1oH sF3NO, e (M+Na)* 372.1182 372.1184
349.13

7 C1oH sF3NO, e (M+Na)* 372.1182 372.1186
349.13

8 C1oH sF3NO, o (M+Na)* 372.1182 372.1185
299.13

10 C15H sFNO, o (M+Na)* 322.1214 322.1211
299.13

1 C5H sFNO, o (M+Na)* 322.1214 322.1217

14 C5H :CINO, gigzg (M-+Na)" 338.0926 338.0918

15 C5H,sBrNO, 0 (M+Na)* 382.0419 382.0413

16 C,5H,sBINO, ggg'gg (M-+Na)* 382.0413 382.0410

20 C1oHyNO, 295.38 (M-+Na)" 318.1460 318.1465
295.16

2 C1oHyNO; ;Hﬁ (M-+Na)" 334.1417 334.1414

23 C,oH,,NO, 31115 (M+Na)* 334.1414 334.1410
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371.43 i
24 CayHasNO; S (M+Na) 394.1630 394.1625
25 CaoHaNO, gggég (M-+Na)" 362.1363 362.1360
26 CaoHayNO, gggég (M-+Na)* 362.1363 362.1366
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