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WE  DIRIEE 4 FIX IR Z B (S NERL, & 450 RBA B AR 1-(4-BRR SRR Z8%(9), -5 3 Fhep ik
2-HE-3- L2 R R L5 LBR(L) s 2-FUE-3,3- IR B UG IR A S ER(Q)MN 2-FHE-3-5-4.,44- =0 T R L8
B3 KA A RN, GRT 3 RFIFE 35 ANHT 2-FE-3-[1-(4-BURE S I K 38 Z I G IR A LR ZRL 5410,
11 M112). FrA Sk &Y & #1454 "TH NMR, *C NMR, '°F NMR F1 HRMS KIFIE, JH6R T B FRAG-&4 8RR 5E 1t
TR A WIAETI BN 93.75 g/ha B, J XU H-HE 40 H S AN 052 (30 58 100%.
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Synthesis and Herbicidal Activity of 2-Ethoxyethyl-2-cyano-3-(1-(4-
(substitued phenoxy)phenyl)ethylamino) Alkenates

Yang, Xiaobing Bi, Changfen Hu, Fangzhong™

Li, Dan Kan, Xiaoli Ma, Jiaxue Zou, Xiaomao
(State Key Laboratory and Institute of Elemento-Organic Chemistry, Collaborative Innovation Center of Chemical Science

Di, Hongjing Cheng, Xinxin

and Engineering (Tianjin), Nankai University, Tianjin 300071)

Abstract Key intermediates, 1-(4-substitutedphenoxyphenyl)ethanamines (9), which were prepared from starting material
substituted phenols 4 and p-fluoroacetophenone (5), were condensed with 2-ethoxyethyl 2-cyano-3-ethoxypent-2-enoate (1) or
2-ethoxyethyl-2-cyano-3,3-bis(methylthio)acrylate (2) or 2-ethoxyethyl-3-chloro-2-cyano-4,4,4-trifluorobut-2-enoate (3), giv-
ing three series of 2-ethoxyethyl 2-cyano-3-(1-(substitued phenoxyphenyl)ethylamino) alkenates (10, 11 and 12). All of the
new compounds have been characterized by "H NMR, *C NMR, F NMR, IR and HRMS. The herbicidal activities of the title
compounds were tested, which indicated that some of the title compounds showed 100% inhibition against Brassica campestris

and Amaranthus retroflexus L. at a dose of 93.75 g/ha.

Keywords 2-cyanoalkenates; phenoxyphenyl ethylamine; synthesis; herbicidal activity
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II (photosystem II, PS I0)ii) 5512 4840 5 BHAS S & 1
ROGRS 0 AR G0, A2 &iEsem 2
EEFE PS I 4 7124, 20 tH4D 80 4E4X, Deisenhorfer
S PIR Dy  oy B FHEARAT T 4 B AR PR B (Rps. viridis)
B A G, TEARZ PSIT B A5+, &

* E-mail: fzhu@nankai.edu.cn

FETN M BR IE R R 3 = AR s 1, — B2 30 KA
FHE A 1992 4F, Buman 57T ng R g R UL TR
ISR IS AL &9 Hill e B AslyE AT o7, RIS
TR IALGE A DB G T 2 — 2, ks
T —RYKT XA E DR G BT 7O R0E. 1998
4, WA o AR o I TR O R S () 2
WA DIRIAMEIE AT TRFTE, B T BiE A ER R

Received August 12, 2014; revised October 8, 2014; published online October 13, 2014.
Project supported by the National “Twelfth Five-Year” Plan for Science & Technology (No. 201 1BAE06B03-12).

ExR “+ =T B THRI(No. 201 1BAE06B03-12) % By H .

Chin. J. Org. Chem. 2015, 35, 109~120

A ©2015 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 109



BIHE

R

it D1 B AR, B8 T AV DI EEMSE T
AAEFNUER, BFTC T 2145 W 35350 43 18] RO AH HLAE F A
X Hill e MG PE R (B 1), 45503820 () E R 5E
R JE TS5 SER268 M6k F2 2L 1 AL i E; (2)NE
A EARE T 5 SER264 M5 S A (3)
FEEMEE TS LEU271 TR F ST S,
@DFRENHRE R SRS &M EIL PHE265,
PHE211, PHE274 il PHE255 JE B B /K P 1148, 2 8]
A A M B AR AN nen MERAH AR, B A2 R' 31
ISTARRON . Ar JERIARML . Ar 5 NH 2 8] F 2L
HH, HBAE B b e TR A R B R A P B RS
PE.
SER264

PHE265,— q SER268
DT

PHE211ﬂr W0 .
NN D—0C,H,0R?
n pr—

PHE274 R CN
PHE255 LEU271

B SENEREER S S %4 D1 EAsE
Figure 1 The schematic diagram of the binding of cyanoacry-
lates and the receptor D1 proteins

RN PR LR K DS IR R TE R,
AT TE TS 3R A A FE 51 N — AN R IR A E, 15331 2-
I -3-O U PR S8 2B 386 BRI R 2 A L R 25tk
Y, WH9C B A U IS (AR AL R R R . Bk
L 4N Scheme 1 o, BURIEEY 4 5 X 50K 20 5 it
it I AF BN EUR IR AT 4 6, SRJ5 1 NaBH, I8
JRS R 7, 7 5 &R MR 2K EE(DPPA)E DBU/H 24k
ZAh N RSB ENEY 8, 8 7 Hy/Pd-C %11 F it 515
FfE 9, 9 5 ERL 3- 2 A 2- A -2- IF IR A L
(1), 2-F3E-3,3- R E IR 28 L BE () 2-
F3-FH-444- =5 T IR LA LB Q) TE L e B A5
P HFEEY 10, 11 F1 12,

A Birtb &)@ '"H NMR, PC NMR, "“F
NMR 1 HRMS Z5AfiE. AEYE RS R, 35
A WIAET BN 93.75 g/ha ISf, XU HHAE YD SE AT
FKANHI A 100%.

1 ER5HR

1.1 BirtEYINERK
1.1.1 Williamson B4t B

TEA B B E K 2B 6 1L AR, %I SCHR9, 10]
K H NN-—H 3 Z B (DMAC) [ 75 9%, 8 e,
Pefars. A NN-Z U B (DMP)EE RIS, i
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P45 DMF 2 KA R, SULRIF=Y) 4-(N,N-— H 2
JeH) K TS LR 2 OB EHEHIFE 130 C A AN
BAF, BIFECD. RN HGIEAT IG AL EERY, JeiE DMF
P ERR, FREATERSE, BRI TR, A4, 1
B2 DMF Z Ja N/ f KB RE, B =&,
TR T OB 1) J b3
1.1.2 &R KR

FRIESCHRR191 T s B B &) 8 B, — MR
VI EAEIKR. FUNIZ R N A& — AN TN, T il 5
T2 S BRI =4 A-BUR IR S 38 48 2 0 AR AR
1.1.3 AR 2

T IE SCER[20189 5 PA/C RIE S BB EY) 8
AT JFZ AR I KA LA SR 7, B O
A, BWEIRE SR, XTI AR,
SN IS (] 0 T AR ) IR PR R ER, RN 3
mmol FF AL &N 0.02 g 10% Pd-C; J S ] )
76 1.7~2h, B, FURT SR,
1.2 EYNEMSHEXREMAR

Xt H ARk AR G A EECE M AR BT WD TR
PRI, IR XF G LI 23 B (3l =2 0 3 ) Fl BRI
FE MBI ), DL NK-9717 1EXFIE, 48 1M,
A IR 5 R R K 2 H bRk & B BT B
BRI IR BLIENE, S EMAERIEN 93.75 g/ha
BF, 0 0 P 40 ¥ S FH OS2 A A 208 100%. X H.
T R B I T — AR

M 1 TLLE H, R3OS YIBR R 5 2
Bl —E 3, R' A SCH; fl CHLCH; I, MR 4L &4
Xof i SRS LA IR m i dm S . 5 ER] R LRI
B K PE AR IG5 AL s AR B BRI R 1, B AE A
Ry TR, RS D1 EA BRI A B A
AR ), e 3 BRI T SO AR A L, EE
SCMEEN 7y PR 2R 2 SRR R, AITTREI S D1 &
HANEE A SIS E 1. CFs MBI NEE RS
Y012 S TELCAR B AL A 10 A 11 R EAR, WTREZ
T CF; sy 71 F A4S BN o 710 s PR RRAE R AR AR
b, B b ()3 M A

Xt T R A AL A, RERY), A, HpRrE
A 2R (& 11, (R, N 4-CL, 4-F, 4-Me, H
F14-MeO B, 4 B3 4 £y HEF, tb&90 11§ (135 P
f, HLAE 45 gha FIET, SR TR 4 2R 5 58
100%7F1 95.7%; T1fi B ¥k 4 £i7 4 MeO i, tL&4) 11m 7£
45 g/ha FIE N, SPHESEERA MHENE, BETE B FRRI%Y
PN RIEFAAF TSR R, 4BUREERY), A CLE,
th&40 11a, 11b F1 11c £ 93.75 g/ha FE T XM
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Scheme 1 Synthesis of the title compounds

SERIAME A B MEURIE(R?), I Me B, 11k Al
111 /£ 93.75 F1 45 g/ha 55 T XS A0 G006 26451k
WAL, 24 B 3 AR Cl, Me F1 CFs Itf, B4R 5
TETERRA WA G 11§ SERIE EG| NSRRI, fb
EY 111, 11g, 11h, 11§ KRG VERBCA B35t m, H
HALT 11j.

2 BRTIR, FREAL AP D1 & AL A, B 35
ANA R T BBy 4 =, e B PHE265, PHE211,
PHE274 11 PHE255 T s /K 14 1A (B 1) — & [T
JE; B3 & 40N R 5INE RIS i &, B 3 L
22 B 2 [ 1 51N 1k A 4 v 6 TR, wﬁﬂﬂ B
DI AL A= AA — 2%k

2 %#ig

AL AR IR By 4 F0 5 B (S) R R, R a2
PIFIREE AL B 554 D1 R A R K T O AR N 58
FEATERE, AT 3 MR 2-FIHE-3-[1-4-BULEEA
BRI ORI VR QR OTRBEW), X HBT T
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FREE IR, AR W3S 1 SR IR B A S TE R RN
93.75 g/ha S, X XU~ AR 420 1ol =5 R 02 1 0 2R Dy
100%. 383 X5 A0 W 45 1a AR By M 2 B OR R I 2 A,
&5 D1 B A AR, BRI GING FIT BRI 1)
e, U B D1 AL A A (& 1)%*%13’3?57%
%5 B IS b 4 /N 5INE R TGRS S, B 3E E
2 WU SE 1 51N 1 4 v 0 TR, %%BHE
DI &AL A=A —EN%EE.
3 SNy
31 X5

Brucker 400M Y% i AR (CDCl i, TMS N
W#3); Varian QFT-ESI B =43 #¥ i i {3 ; Thomas-Hoover
RUE mACRE R AL IE), AEENEH IR N B
PEAL T A7, SEEGR AN AL 5 A 23 b 4l Bl Ak 2 40
B E AR R . R 3- 4 -2 -2 I
TR A LERQ), 2-FFE-3,3- R IR IR L8 L6 (2)
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F1 LAY 10, 11 A1 12 SEHSERN 0 SE 1) A g

Table 1 Biological activity (%) of compounds 10, 11 and 12 against Brassica campestris and Amaranthus retroflexus L.

WaW  FEgeha ) ———— RIS et Flgha ) ———— %

R e HES T K

375 100 100 375 100 100

10a 93.75 100 77.4 11b 93.75 100 85.2

187.5 100 96.4 375 100 99.0

10b 93.75 100 62.6 e 93.75 98.5 90.5

375 100 100 93.75 90.6 100

10c 93.75 100 923 11d 45 50.2 63.4

187.5 100 100 e 93.75 38.4 100

10d 93.75 96.5 100 45 0 77.0

45 52.0 62.7 e 375 100 100

10e 187.5 89.6 100 93.75 100 69.1

93.75 41.0 97.9 e 375 100 100

. 375 100 95.2 93.75 100 94.7

93.75 100 53.1 . 375 100 100

10g 375 100 96.8 93.75 100 76.9

93.75 100 573 1i 375 90.7 98.4

\oh 375 100 100 93.75 100 98.6

93.75 100 88.7 1j 45 100 95.7

10i 375 92.1 66.7 25 36.7 39.7

) 187.5 92.9 100 93.75 97.7 100

1] 93.75 86.1 99.3 1k 45 31.9 79.2

187.5 98.0 100 - 93.75 88.6 100

10k 93.75 93.4 100 45 445 76.3

45 48.1 78.5 i 93.75 74.4 100

187.5 100 100 45 0 72.7

101 93.75 76.9 100 12a 375 100 100

45 409 41.1 12b 375 100 24.6

187.5 100 100 12d 375 90.0 85.8

10m 93.75 75.4 97.2 12¢ 375 100 84.3

45 51.7 743 12f 375 99.0 95.3

375 100 100 12¢ 375 78.4 39.7

11a 93.75 98.5 97.8 12§ 375 25.0 15.0

45 40.8 87.8 12k 375 90.0 100

NK-9717 93.75 67.7 30.9 121 375 100 94.2

Cl_
“NK-9717: N | § _CO,CH,CHy0C,H5
MeS CN
[12~ 15145 k. fif) : (IR ZTE)=15 D 11484045 020 g R3x ik

3.2 1-4-BUREEEE)ZRO)ERK
ZHESCHR[16~20177 1%, HEURER 4 5K L
i 5 £ Williamson B#ft,. NaBH, AR, &% L. Pd/C
AL A S AN 1-(4-BUR IR AR L) Z14(9).
3.3 2-FHE-3-(1-4-4-SFEE) K E|CEILRE-3- 1k
% S ZBE(10a) K& AR
£ 25 mL RGN 0.28 g (1.13 mmol)
1-[4-(4-F KR ) K HE) 1% . 8 mL 2K LA 0.22 g (0.96
mmol) 2-F H-3- L RIGR A LR, iR,
TLC A Sk i 2k, B, HENTRIFR: VCa T
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10a, %3 47.1%. "H NMR (CDCl;, 400 MHz) d: 10.26 (d,
Jun=7.8 Hz, 1H, NH), 7.29 (d, *Jyun=8.2 Hz, 2H,
Ar-H), 7.19 (d, */i.yu=8.0 Hz, 2H, Ar-H), 6.97 (d, *Juu=
8.0 Hz, 2H, Ar-H), 6.93 (d, *Jyy=8.2 Hz, 2H, Ar-H),
4.81~4.70 (m, 1H, CH), 4.29 (t, *Jy.4=5.0 Hz, 2H, CH,),
3.69 (t, *Ju.u=5.0 Hz, 2H, CH,), 3.57 (q, *Ju.u=7.0 Hz,
2H, CH,), 2.63~2.42 (m, 2H, CH,), 1.59 (d, *Jy.y=6.7
Hz, 3H, CH;), 1.20 (t, *J.y=7.0 Hz, 3H, CH;), 1.14 (t,
3Jun=7.6 Hz, 3H, CH;); C NMR (CDCl;, 100 MHz) o:
174.34, 169.12, 156.67, 155.40, 137.74, 129.85, 128.67,

Chin. J. Org. Chem. 2015, 35, 109~120
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126.96, 120.32, 119.23, 118.58, 71.03, 68.19, 66.87, 63.71,
53.20, 24.70, 24.58, 15.21, 12.21; HRMS (ESI) calcd for
Ca4H»,CIN,NaO, [M+Na]" 465.1552, found 465.1550.
KA 10a HHERIHLZ, &8 ERCEY 10b~
10m
2-FHE-3-{1-[4-(2- S AR S A ) R L | £ By g B -3- 1K
W £ LT (10b): 3% 35 Bk, P23 37.6%. 'H
NMR (CDCls, 400 MHz) &: 10.25 (d, *Ji.y=7.8 Hz, 1H,
NH), 7.45 (dd, *Ju.n=8.0 Hz, *Jyn=1.3 Hz, 1H, Ar-H),
7.23 (dd, *Jyn=7.8 Hz, “Jyuy=12 Hz, 1H, Ar-H), 7.18 (d,
3Jun=28.6 Hz, 2H, Ar-H), 7.11 (td, *Jy.y=7.7 Hz, *Jyn=
1.1 Hz, 1H, Ar-H), 6.99 (d, *Ji.y=8.1 Hz, 1H, Ar-H), 6.94
(d, *Jun=8.6 Hz, 2H, Ar-H), 4.81~4.69 (m, 1H, CH),
4.29 (t, *Jun=>5.1 Hz, 2H, CH,), 3.70 (t, *Jyun=>5.1 Hz,
2H, CH,), 3.58 (q, *Juy=7.0 Hz, 2H, CH,), 2.62~2.38
(m, 2H, CH,), 1.58 (d, *J;.y=6.7 Hz, 3H, CH3), 1.20 (t,
3Jun=7.0 Hz, 3H, CH3), 1.13 (t, *J;.y=7.6 Hz, 3H, CH;);
C NMR (CDCl;, 100 MHz) §: 174.36, 169.10, 156.76,
151.91, 137.36, 130.91, 128.09, 126.87, 126.15, 125.23,
121.30, 118.59, 118.13, 70.97, 68.20, 66.86, 63.69, 53.21,
24.69, 24.57, 15.20, 12.18; HRMS (ESI) caled for
Co4Hy,CIN,NaO, [M+Na] "™ 465.1552, found 465.1545.
2-FHE-3-{1-[4-G- AR A ) R B ) 4 B ) g R -3- 1K
R 5 L TR(10¢): VRSB, 775 39.8%. 'H NMR
(CDCls, 400 MHz) 6: 10.28 (d, *Jiu.y=7.8 Hz, 1H, NH),
7.27~7.18 (m, 3H, Ar-H), 7.09 (dd, *Ji.y=8.0 Hz,
*Jun=2.0 Hz, 1H, Ar-H), 7.01 (d, *Jyu.y=8.6 Hz, 2H,
Ar-H), 6.98 (d, “Jy.n=2.0 Hz, 1H, Ar-H), 6.89 (dd, *Jy.u=
8.2 Hz, “Jyuy=2.2 Hz, 2H, Ar-H), 4.83~4.71 (m, 1H,
CH), 431 (t, *Jun=>5.1 Hz, 2H, CH,), 3.71 (t, *Jyy=5.1
Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz, 2H, CH,), 2.65~
2.42 (m, 2H, CH,), 1.61 (d, *Jy.u=6.7 Hz, 3H, CH3), 1.21
(t, *Jiun=7.0 Hz, 3H, CHs), 1.16 (t, *Ji.y=7.6 Hz, 3H,
CHs); “C NMR (CDCl;, 100 MHz) &: 174.36, 169.12,
157.78, 156.13, 138.14, 135.13, 130.62, 127.02, 123.65,
119.73, 119.07, 118.55, 116.96, 71.09, 68.19, 66.87, 63.72,
53.22, 24.71, 24.59, 15.20, 12.20; HRMS (ESI) calcd for
Co4H,,CIN,NaO, [M+Na] "™ 465.1552, found 465.1552.
2-FHE-3-{1-[4-(4- S R U B R B ) B ) i R -3- 1K
R O L TRA0d): kB B, 775 39.6%. 'H NMR
(CDCls, 400 MHz) 6: 10.26 (d, *Jiu.y=7.8 Hz, 1H, NH),
7.19 (d, *Ji.y=8.6 Hz, 2H, Ar-H), 7.07~6.97 (m, 4H,
Ar-H), 6.95 (d, *Ji.u=8.7 Hz, 2H, Ar-H), 4.81~4.70 (m,
1H, CH), 4.30 (t, *Ju.y=>5.1 Hz, 2H, CH,), 3.71 (t, *Jyn=
5.1 Hz, 2H, CH,), 3.58 (q, *Jun=7.0 Hz, 2H, CH,),
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2.60~2.44 (m, 2H, CH,), 1.59 (d, *Jyn=6.8 Hz, 3H,
CH3), 1.21 (t, *Jy=7.0 Hz, 3H, CH3), 1.15 (t, *Jyuyu=7.6
Hz, 3H, CH;); "’F NMR (CDCl;, 376 MHz) §: —119.39;
C NMR (CDCls, 100 MHz) d: 174.33, 169.12, 159.04 (d,
'Jer=2433 Hz), 157.50, 152.36 (d, *Jor=2.3 Hz),
137.21, 126.86, 120.83 (d, *Jor=8.4 Hz), 118.56, 116.44
(d, YJer=23.5 Hz), 71.03, 68.19, 66.87, 63.70, 53.21,
24.68, 24.57, 15.19, 12.18; HRMS (ESI) caled for
Ca4Hy,FN,NaO, [M+Na]" 449.1847, found 449.1841.

2-FHE-3-{1-[4-(3- = 5 T DR AU ik ) R B ) £ i
F3-RIHIR A LR (10e): ¥R FE AR, 75K 38.4%.
'H NMR (CDCls;, 400 MHz) §: 10.29 (d, */y.y=7.7 Hz,
1H, NH), 7.46 (t, *Juu=7.9 Hz, 1H, Ar-H), 7.37 (d,
3Jun=7.7 Hz, 1H, Ar-H), 7.26~7.21 (m, 3H, Ar-H), 7.16
(d, *Jy.u=8.1 Hz, 1H, Ar-H), 7.02 (d, *Jy.u=8.2 Hz, 2H,
Ar-H), 4.86~4.71 (m, 1H, CH), 4.31 (t, *Jyu.u=5.0 Hz,
2H, CH,), 3.71 (t, *Jyun=5.0 Hz, 2H, CH,), 3.58 (q,
3Jun=7.0 Hz, 2H, CH,), 2.69~2.30 (m, 2H, CH,), 1.62
(d, *Jun=6.7 Hz, 3H, CH3), 1.21 (t, *Ju.yu=7.0 Hz, 3H,
CH3), 1.16 (t, *Jiuy=7.6 Hz, 3H, CH;); '’F NMR (CDCls,
376 MHz) 0: —62.71; *C NMR (CDCl;, 100 MHz) o:
174.36, 169.12, 157.33, 155.96, 138.36, 132.34 (q, “Jer=
32.8 Hz), 130.44, 127.13, 123.64 (q, 'Jer=273.5 Hz),
121.85, 120.08 (q, *Jerp=3.7 Hz), 119.76, 118.52, 115.57
(q, *Jer=3.7 Hz), 71.15, 68.19, 66.87, 63.73, 53.21,
24.71, 15.18, 12.17; HRMS (ESI) caled for C,sHyFa-
N,NaO, [M+Na]" 499.1815, found 499.1815.

2-FFE-3- {1-[4-(3,4- GRS IL) H I 2,3 ) i 2 -3-
IR 58 LR (100): 35 Bk, YR 58.5%. 'H NMR
(CDCls, 400 MHz) 6: 10.27 (d, */iy=7.9 Hz, 1H, NH),
722 (d, *Jyn=8.6 Hz, 2H, Ar-H), 7.17~7.08 (m, 1H,
Ar-H), 6.99 (d, *Ji.u=8.6 Hz, 2H, Ar-H), 6.88~6.78 (m,
1H, Ar-H), 6.75~6.69 (m, 1H, Ar-H), 4.85~4.70 (m, 1H,
CH), 4.31 (t, *Juy=>5.1 Hz, 2H, CH,), 3.71 (t, *Jyn=5.1
Hz, 2H, CH,), 3.58 (q, *Juu=7.0 Hz, 2H, CH,), 2.65~
2.44 (m, 2H, CH,), 1.61 (d, *Ji.u=6.7 Hz, 3H, CH3), 1.22
(t, *Jun=7.0 Hz, 3H, CH;), 1.16 (t, *Jy.y=7.6 Hz, 3H,
CH;); "F NMR (CDCls, 376 MHz) 6: —134.17 (d, *Jr.p=
20.8 Hz, 1F), —144.01 (d, *Jr.=20.8 Hz, 1F); *C NMR
(CDCls, 100 MHz) d: 174.34, 169.13, 156.47, 152.84 (dd,
3Jer=8.5 Hz, *Jer=2.9 Hz,), 150.63 (dd, 'Jer=251.0
Hz, “Jer=14.1 Hz,), 146.79 (dd, 'Jo.r=244.8 Hz, *Jor=
12.9 Hz), 138.09, 127.04, 119.28, 118.54, 117.68 (d,
2Jor=18.8 Hz), 114.58 (dd, *Jer=5.8 Hz, *Jer=3.7
Hz,), 108.64 (d, Jer=19.8 Hz), 71.12, 68.19, 66.88,
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63.73, 53.18, 24.71, 24.59, 15.20, 12.21; HRMS (ESI)
caled for C,3H,6F,N,NaO, [M—l—Na]+ 467.1753, found
467.1751.

2-FRFE-3- {1-[4-(2,4- GRS IL) A I ] 2.3 ) i 2 -3-
IR R 28 (10g): B Ll A&, 2 # 45.0%. mup.
64~66 C; 'H NMR (CDCls;, 400 MHz) 6: 10.24 (d,
Jun=7.8 Hz, 1H, NH), 7.17 (d, *Jyun=8.6 Hz, 2H,
Ar-H), 7.11~7.02 (m, 1H, Ar-H), 6.99~6.82 (m, 4H,
Ar-H), 4.79~4.69 (m, 1H, CH), 4.29 (t, *Jyn=>5.1 Hz,
2H, CH,), 3.69 (t, *Jyun=5.1 Hz, 2H, CH,), 3.57 (q,
3Jun=7.0 Hz, 2H, CH,), 2.62~2.38 (m, 2H, CH,), 1.57
(d, *Jun=6.7 Hz, 3H, CH3), 1.20 (t, *Juy=7.0 Hz, 3H,
CH3), 1.13 (t, *Ji.y=7.6 Hz, 3H, CH;); "°’F NMR (CDCl,
376 MHz) o: — 11422 (d, “Jpr = 5.1 Hz, IF),
—125.26 (d, *Jrr=4.8 Hz, 1F); *C NMR (CDCl;, 100
MHz) d: 174.35, 169.11, 159.04 (dd, 'Jor=247.3 Hz,
3Jer=10.3 Hz,)), 157.32, 154.42 (dd, 'Jor=253.3 Hz,
3Jer=12.2 Hz,), 139.31 (dd, * Jor=11.7Hz, *Jer=3.9
Hz) 137.25, 126.84, 123.15 (dd, *Jcs=9.7 Hz, *Jer=1.8
Hz), 118.55, 117.08, 115.54 (dd, 2Jc.r=22.9 Hz, *Jcs=4.0
Hz), 105.59 (d, Jcr=26.9 Hz, *Jcy=22.1 Hz), 71.01,
68.19, 66.86, 63.70, 53.16, 24.67, 24.56, 15.19, 12.16;
HRMS (ESI) caled for CyH,sFoN;NaO4 [M + Na] -
467.1753, found 467.1752.

2-FUHE-3- {1-[4-(2-F-4- SRS L) R B | £ ) i -
3-IRIHER A LTR(10h): A5 35 ik, 723 44.2%. 'H
NMR (CDCls, 400 MHz) &: 10.24 (d, *J;.u=7.9 Hz, 1H,
NH), 7.21 (dd, *J.r=8.0 Hz, “Jyy=2.8 Hz, 1H, Ar-H),
717 (d, *Jyun=8.6 Hz, 2H, Ar-H), 7.04~6.94 (m, 2H,
Ar-H), 6.88 (d, *Ji.u=8.6 Hz, 2H, Ar-H), 4.80~4.71 (m,
1H, CH), 4.29 (t, *Jy.u=>5.1 Hz, 2H, CH,), 3.69 (t, *Jyn=
5.1 Hz, 2H, CH,), 3.57 (q, *Jun=7.0 Hz, 2H, CH,),
2.62~2.39 (m, 2H, CH,), 1.58 (d, *Jy.y=6.7 Hz, 3H,
CH3), 1.20 (t, *Jiy=7.0 Hz, 3H, CH3), 1.13 (t, *Jyuy=7.6
Hz, 3H, CH;); F NMR (CDCl;, 376 MHz) 0: —116.05;
C NMR (CDCls, 100 MHz) d: 174.34, 169.10, 158.85 (d,
'Jer=247.8 Hz), 156.99, 148.03 (d, “Jor=3.3 Hz),
137.33, 127.25 (d, *Jer=10.8 Hz), 126.91, 122.56 (d,
3Jer=9.0 Hz), 118.55, 117.97 (d, 2Jer=26.0 Hz), 117.55,
115.01 (d, “Je.r=23.0 Hz), 71.02, 61.19, 66.86, 63.70,
53.17, 24.68, 24.55, 15.19, 12.17; HRMS (ESI) calcd for
Co4HysCIFN,O, [M—H]™ 459.1487, found 459.1489.

2-F I3 {1-[4-Q2-F4- = FF H R EH L) KK 4
B e -3- TR LA LR (100): R 3 (B Ak, PR
37.0%. "H NMR (CDCls, 400 MHz) 6: 10.29 (d, *J;.u=7.9
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Hz, 1H, NH), 7.75 (d, “/i.u=1.6 Hz, 1H, Ar-H), 7.47 (dd,
3Jun=28.6 Hz, “Jyuy=1.3 Hz, 1H, Ar-H), 7.27 (d, *Jyn=
8.6 Hz, 2H, Ar-H), 7.03 (d, *Jyy=8.6 Hz, 2H, Ar-H),
6.99(d, *Jyun=8.6 Hz, 1H, Ar-H), 4.86~4.75 (m, 1H,
CH), 4.31 (t, *Jy.y=5.1 Hz, 2H, CH,), 3.71 (t, *Jyu=5.1
Hz, 2H, CH,), 3.58 (q, Ju.u=7.0 Hz, 2H, CH,), 2.64~
2.42 (m, 2H, CH,), 1.62 (d, *Ju.y=6.7 Hz, 3H, CH3), 1.22
(t, *Jun=7.0 Hz, 3H, CH;), 1.16 (t, *Jiuy=7.6 Hz, 3H,
CH;); '’F NMR (CDCls, 376 MHz) 6: —62.10; *C NMR
(CDCl;, 100 MHz) &: 174.34, 169.11, 155.48, 155.29,
138.90, 12822 (q, *Jer=3.6 Hz), 127.21, 126.65 (q,
2Jer=33.9 Hz), 125.72, 125.17 (q, *Jcr=3.6 Hz), 123.27
(q, Jer=273.2 Hz), 119.56, 119.41, 118.48, 71.20, 68.18,
66.86, 63.74, 53.15, 24.70, 24.56, 15.18, 12.20; HRMS
(ESI) caled for CysH,sCIFsN,O, [M —H] ™ 509.1455,
found 509.1466.

2-FHE-3-[1-(4- R B ORI ) O B i B -3- T IR &
A LTR10)): IRIEERAE, 773 41.9%. '"HNMR (CDCl,,
400 MHz) 6: 10.26 (d, *Ju.yn=7.8 Hz, 1H, NH), 7.35 (t,
3Jun=7.9 Hz, 1H, Ar-H), 7.19 (d, *Jyun=8.6 Hz, 2H,
Ar-H), 7.13 (t, *Jyun=7.4 Hz, 1H, Ar-H), 7.06~6.88 (m,
4H, Ar-H), 4.80~4.71 (m, 1H, CH), 430 (t, *Jyy=5.1
Hz, 2H, CH,), 3.71 (t, *Jy.y=>5.1 Hz, 2H, CH,), 3.58 (q,
3Jun=7.0 Hz, 2H, CH,), 2.65~2.40 (m, 2H, CH,), 1.60
(d, *Jun=6.8 Hz, 3H, CH3), 1.21 (t, *Juy=7.0 Hz, 3H,
CH3), 1.16 (t, *Juy=7.6 Hz, 3H, CH;); °*C NMR (CDCl;,
100 MHz) 6: 174.35, 169.09, 157.10, 156.70, 137.22,
129.84, 126.79, 123.66, 119.14, 118.60, 70.95, 68.18,
66.86, 63.67, 53.26, 24.67, 24.55, 15.14, 12.14; HRMS
(ESI) caled for Co4H,sN,NaO, [M+Na]" 431.1941, found
431.1935.

2- T HE-3-{1-[4-(4- FH B GRS ) R B | £ ) i 2k -3-
IR R G BR(10K): 9% 35 B3k, 723 33.5%. 'H
NMR (CDCls, 400 MHz) &: 10.25 (d, *J;.u=8.2 Hz, 1H,
NH), 7.20~7.09 (m, 4H, Ar-H), 6.96 (d, *Ji.u=8.2 Hz,
2H, Ar-H), 6.91 (d, *i.y=8.1 Hz, 2H, Ar-H), 4.80~4.69
(m, 1H, CH), 4.30 (t, *Jyuy=5.1Hz, 2H, CH,), 3.70 (t,
3Jun=>5.1 Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz, 2H, CH,),
2.62~2.44 (m, 2H, CH,), 2.34 (s, 3H, Ar-CH;) 1.59 (d,
3Jun=6.7 Hz, 3H, CH3), 1.21 (t, *J.yu=7.0 Hz, 3H, CH,),
1.15 (t, *Juu=7.6 Hz, 3H, CH;); >C NMR (CDCl;, 100
MHz) 6: 174.35, 169.12, 157.66, 154.19, 136.80, 133.41,
130.35, 126.73, 119.35, 118.61, 70.94, 68.20, 66.88, 63.69,
53.27, 24.69, 15.19, 12.17; HRMS (ESI) caled for
C,sH30N,NaO, [M+Na]" 445.2098, found 445.2093.
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2-FHE-3-{1-[4-3- B R 0 ) R O ) £ 0k ) g i -3-
IR A TR 101): VR B AR, 7% 31.9%. 'H
NMR (CDCls, 400 MHz) 6: 10.26 (d, *Ji.u=7.8 Hz, 1H,
NH), 7.22 (t, *Ju.u=7.9 Hz, 1H, Ar-H), 7.18 (d, *Jy.n=8.6
Hz, 2H, Ar-H), 6.97 (d, *Ji.y=28.6 Hz, 2H, Ar-H), 6.94 (d,
3Jun=7.6 Hz, 2H, Ar-H), 6.83 (s, 1H, Ar-H), 6.80 (d,
3Jun=8.1 Hz, 1H, Ar-H), 4.80~4.71 (m, 1H, CH), 4.30
(t, *Jun=>5.1 Hz, 2H, CH,), 3.70 (t, *Jyun=>5.1 Hz, 2H,
CH,), 3.58 (t, *Jyuy=7.0 Hz, 2H, CH,), 2.63~2.44 (m,
2H, CH,), 2.33 (s, 3H, Ar-CH3), 1.59 (d, *J4.4=6.8 Hz,
3H, CH3), 1.21 (t, *Ji.y=7.0 Hz, 3H, CH3), 1.15 (t, *Jyy=
7.6 Hz, 3H, CH3); *C NMR (CDCl;, 100 MHz) : 174.36,
169.13, 157.22, 156.63, 140.09, 137.08, 129.56, 126.79,
119.85, 119.07, 118.61, 116.16, 70.96, 68.21, 66.87, 63.69,
53.27, 24.69, 24.58, 21.40, 15.20, 12.18; HRMS (ESI)
caled for C,sH3yN,NaO, [M—|—Na]+ 445.2098, found
445.2089.

2-FHE-3-{1-[4-(4- F AR R R AU R ) R R | L 0 ) g k-
3-SR R L BR(10m): IR EBIRK, AR 32.9%. 'H
NMR (CDCls, 400 MHz) &: 10.24 (d, *J;.u=7.8 Hz, 1H,
NH), 7.15 (d, *Ji.y=8.6 Hz, 2H, Ar-H), 6.97 (d, *Jyu=
9.1 Hz, 2H, Ar-H), 6.92 (d, */i.y=38.6 Hz, 2H, Ar-H), 6.89
(d, *Juu=9.1 Hz, 2H, Ar-H), 4.80~4.67 (m, 1H, CH),
430 (t, *Jy.u=>5.1 Hz, 2H, CH,), 3.81 (s, 3H, Ar-OCH,),
3.70 (t, *Jyn=>5.1 Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz,
2H, CH,), 2.64~2.42 (m, 2H, CH,), 1.58 (d, *J.y=6.8
Hz, 3H, CH;), 1.21 (t, *Ju.y=7.0 Hz, 3H, CH;), 1.14 (t,
3Jun=7.6 Hz, 3H, CH;); *C NMR (CDCl;, 100 MHz) ¢:
174.34, 169.12, 158.33, 156.17, 149.63, 136.46, 126.70,
121.02, 118.62, 117.91, 114.95, 70.92, 68.20, 66.87, 63.68,
55.67, 53.25, 24.68, 24.58, 15.19, 12.17; HRMS (ESI)
caled for C,sH3yN,NaO, [M—|—Na]+ 461.2047, found
461.2041.

3.4 2-FE-3-BAHE-I{1-4-G-EXERH)KH|ZH)
RERGBRZEZE(11a)MERK

£ 100 mL [B LR KX 1.03 g (4.17 mmol)
1-[4-(4-FURE )R I 2% 25 mL oK ZFEA 0.91 g
(3.47 mmol) 2-F5:-3,3- T B NIEIR L R OB, =i
iFE, TLC Rl 2 ok} s B e 4, s, HEZEHrigaifs
1.52 g IREEEIBAA 11a, 773 95.2%. 'H NMR (CDCl,,
400 MHz) §: 10.38 (d, *Jun=7.2 Hz, 1H, NH), 7.29 (d,
3Jun=8.3 Hz, 2H, Ar-H), 7.21 (d, *Jyun=8.0 Hz, 2H,
Ar-H), 6.97 (d, *Jy.u=8.2 Hz, 2H, Ar-H), 6.93 (d, *Jyu=
8.5 Hz, 2H, Ar-H), 5.35~5.08 (m, 1H, CH), 4.30 (t,
3Jun=4.9 Hz, 2H, CH,), 3.70 (t, *Ji.y=4.9 Hz, 2H, CH,),
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3.57 (q, *Jun=7.0 Hz, 2H, CH,), 2.59 (s, 3H, SCH3), 1.59
(d, *Jun=6.8 Hz, 3H, CH3), 1.20 (t, *Jyuyu=7.0 Hz, 3H,
CH;); “C NMR(CDCl;, 100 MHz) 6: 172.00, 168.44,
156.54, 155.47. 137.65, 129.83, 128.62, 127.37, 120.31,
119.12, 118.19, 74.85, 68.12, 66.89, 64.10, 55.17, 23.81,
18.41, 15.19; HRMS (ESI) calcd for C,3H,sCIN,NaO4S
[M+Na]" 483.1116, found 483.1107.

KAYE 11a HFERHKZE, &REREEY 11b~
11m.

2-E L3R 3 1-[4-Q-F A A ) KR 2 )
e B TR IH IR A ZBR(11b): RS BB, 75F 92.1%.
'H NMR (CDCl;, 400 MHz) §: 10.38 (d, */i.y=7.4 Hz,
1H, NH), 7.46 (d, *Jiu.y=8.0 Hz, 1H, Ar-H), 7.26~7.17
(m, 3H, Ar-H), 7.12 (t, *J4.u=7.7 Hz, 1H, Ar-H), 7.01 (d,
3Jun=8.1 Hz, 1H, Ar-H), 6.93 (d, *Jyuy=8.4 Hz, 2H,
Ar-H), 5.28~5.19 (m, 1H, CH), 4.31 (t, *Jy.u=5.0 Hz,
2H, CH,), 3.70 (t, *Jun=5.0 Hz, 2H, CH,), 3.58 (q,
3Jun=7.0 Hz, 2H, CH,), 2.58 (s, 3H, SCH;), 1.60 (d,
3Jun=6.8 Hz, 3H, CH3), 1.21 (t, *J;.y=7.0 Hz, 3H, CH;);
C NMR (CDCl;, 100 MHz) §: 171.96, 168.41, 156.61,
152.00, 137.30, 130.88, 128.07, 127.29, 126.09, 125.15,
121.24, 118.20, 118.05, 74.88, 68.12, 66.87, 64.08, 55.19,
23.80, 18.38, 15.20; HRMS (ESI) calcd for CpH,sCl-
N,NaO,S [M+Na]" 483.1116, found 483.1114.

2-F I3 AR FE-3- {1-[4-GB- A A A I K R 23
JE BTG TR £ R LR (1e): IR AR, F7F 952%.
'H NMR (CDCl;, 400 MHz) d: 10.41 (d, *Jy.u=7.3 Hz,
1H, NH), 7.30~7.21 (m, 3H, Ar-H), 7.10 (d, *Jy.u=8.0
Hz, 1H, Ar-H), 7.01 (d, *Jy.y=8.4 Hz, 2H, Ar-H), 6.99 (s,
1H, Ar-H), 6.90 (d, */i.y=8.2 Hz, 1H, Ar-H), 5.33~5.17
(m, 1H, CH), 4.33 (t, *Jyun=4.9 Hz, 2H, CH,), 3.72 (t,
3Jun=4.9 Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz, 2H, CH,),
2.61 (s, 3H, SCH3), 1.62 (d, *Ji.y=6.8 Hz, 3H, CH3), 1.22
(t, *Jin=7.0 Hz, 3H, CH3); °C NMR (CDCls;, 100 MHz)
8:172.01, 168.43, 157.85, 155.97, 138.06, 135.10, 130.61,
127.43, 123.58, 119.62, 119.04, 118.19, 116.94, 74.90,
68.12, 66.89, 64.11, 55.19, 23.83, 18.40, 15.20; HRMS
(ESI) caled for C,3HasCIN,NaO,S [M+Na]" 483.1116,
found 483.1111.

2-F L3 AR FE-3- {1-[4-(4- R A I R L 2 3 )
e BT IR IR R L BR(11d): R ERIE, 72R 74.1%.
'H NMR (CDCl;, 400 MHz) §: 10.38 (d, *Ji.y=6.6 Hz,
1H, NH), 7.19 (d, *Ji.y=8.4 Hz, 2H, Ar-H), 7.08~6.96
(m, 4H, Ar-H), 6.94 (d, *Jy.u=8.5 Hz, 2H, Ar-H), 5.28~
5.15 (m, 1H, CH), 431 (t, *Jyu.y=4.9 Hz, 2H, CH,), 3.71
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(t, *Jun=4.9 Hz, 2H, CH,), 3.58 (q, *Ju.y=7.0 Hz, 2H,
CH,), 2.59 (s, 3H, SCH;), 1.59 (d, *J4.y=6.7 Hz, 3H,
CH;), 1.21 (t, *Ji.y=7.0 Hz, 3H, CH;); "°’F NMR (CDCl,
376 MHz) 0: —119.42; *C NMR (CDCl;, 100 MHz) ¢:
171.94, 168.19, 158.76 (d, 'Jor=243.2 Hz), 157.11,
15224 (d, “Jer=2.5 Hz), 136.95, 127.09, 120.59 (d,
Jer=8.3 Hz), 118.25, 116.20 (d, *Jor=23.4 Hz), 74.64,
67.91, 66.63, 63.87, 54.98, 23.58, 18.16, 14.98; HRMS
(ESI) caled for Cy3H,FN,NaO,S [M—H] ™ 443.1441,
found 443.1443.

2-FFE-3- F R -3 { 1-[4-(3- = i Y L 2R A 3 ) R )
CIEVEFEIIG IR O Ol (1e): RS ALl A, 77 %
79.7%. m.p. 53~55 ‘C; '"H NMR (CDCl;, 400 MHz) &:
10.40 (d, *Jun=7.4 Hz, 1H, NH), 7.46 (t, *Jyun=8.0 Hz,
1H, Ar-H), 7.37 (d, *Ji.y=7.8 Hz, 1H, Ar-H), 7.29~7.22
(m, 3H, Ar-H), 7.16 (d, *J;.u=8.1 Hz, 1H, Ar-H), 7.02 (d,
3Jun=8.6 Hz, 2H, Ar-H), 5.30~5.18 (m, 1H, CH), 4.32
(t, *Jun=>5.1 Hz, 2H, CH,), 3.71 (t, *Jun=>5.1 Hz, 2H,
CH,), 3.58 (q, *Jun=7.0 Hz, 2H, CH,), 2.60 (s, 3H,
SCH3), 1.62 (d, *Jyun=7.2 Hz, 3H, CHs), 1.21 (t, *Jyun=
7.0 Hz, 3H, CH;); "F NMR (CDCl;, 376 MHz) o:
—62.70; *C NMR (CDCls, 100 MHz) §: 171.99, 168.41,
157.37, 155.78, 138.26, 132.28 (q, “Jor = 32.6 Hz),
130.39, 127.50, 123.61 (q, *Jor=273.3 Hz), 121.79,
119.98 (q, *Jer=3.8 Hz), 119.62, 118.11, 115.52 (q,
3Jer=3.8 Hz), 74.96, 68.08, 66.86, 64.09, 55.15, 23.78,
18.35, 15.14; HRMS (ESI) caled for C,4H,sF;N,NaO4S
[M+Na]" 517.1379, found 517.1371.

Q- IE-3- R HE-3-{1-[4-(3.4- AR KR 2
T PRI IR A RS B AR, 77K 84.7%.
'H NMR (CDCls, 400 MHz) 6: 10.38 (d, *Jy.u=7.4 Hz,
1H, NH), 7.22 (d, *Ji.y=8.6 Hz, 2H, Ar-H), 7.16~7.07
(m, 1H, Ar-H), 6.96 (d, *Jy.;=8.5 Hz, 2H, Ar-H), 6.86~
6.78 (m, 1H, Ar-H), 6.75~6.67 (m, 1H, Ar-H), 5.28~5.17
(m, 1H, CH), 4.30 (t, *Jy.u=5.0 Hz, 2H, CH,), 3.69 (t,
3Jun=>5.0 Hz, 2H, CH,), 3.57 (q, *Ju.u=7.0 Hz, 2H, CH,),
2.58 (s, 3H, SCH;), 1.59 (d, *Jyu.n=6.87 Hz, 3H, CH),
1.20 (t, *Juy=7.0 Hz, 3H, CH;); '’F NMR (CDCls, 376
MHz) 6: —134.22 (d, *Jrp=21.5 Hz, 1F), —144.12 (d,
3Jer=21.6 Hz, 1F); *C NMR (CDCl;, 100 MHz) ¢:
171.98, 168.42, 156.34, 152.95 (dd, *Jep=8.1 Hz, ‘Jep=
2.8 Hz), 150.55 (dd, 'Jer=250.5 Hz, “Jer=14.0 Hz),
146.76 (dd, 'Jer=12449Hz, *Jor=12.8 Hz), 138.03,
127.45, 119.17, 118.10, 117.64 (d, “Jc.s=18.4 Hz), 114.54
(dd, *Jer=5.8 Hz, *Jep=3.7 Hz), 108.59 (d, Jer=19.8
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Hz), 74.97, 68.11, 66.87, 64.11, 55.15, 23.79, 18.39, 15.17;
HRMS (ESI) caled for CyHyF,N,NaO,S [M + Na] *
485.1317, found 485.1310.

2-EHE - R -3-{1-[4-24- “HERIL) R 2
HA G RIHR A LB gy R ik, =%
96.7%. "H NMR (CDCls, 400 MHz) 0: 10.37 (d, *Jy.y=7.4
Hz, 1H, NH), 7.19 (d, *Jyu.n=8.6 Hz, 2H, Ar-H), 7.11~
7.03 (m, 1H, Ar-H), 6.99~6.83 (m, 4H, Ar-H), 5.29~5.16
(m, 1H, CH), 4.31 (t, *Jy.y=5.0 Hz, 2H, CH,), 3.70 (t,
3Jun=>5.0 Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz, 2H, CH,),
2.58 (s, 3H, SCH3), 1.59 (d, *Ji.y=6.8 Hz, 3H, CH,), 1.21
(t, *Jun=7.0 Hz, 3H, CH;); "°F NMR (CDCl;, 376 MHz)
0: —114.35 (d, “Jpr=4.2 Hz, 1F), —125.30 (d, “Jpr=
49 Hz, 1F); “C NMR (CDCl;, 100 MHz) §: 171.96,
168.41, 158.99 (dd, 'Jer=247.1 Hz, *Jer=10.4 Hz),
157.19, 154.41 (dd, 'Jep=253.1 Hz, *Jer=12.4 Hz),
139.39 (dd, *Jer=11.9 Hz, *Joy=4.0 Hz), 137.16, 127.25,
123.12 (dd, *Jer=9.8 Hz, *Jor=1.8 Hz), 118.16, 116.98,
111.51 (dd, 2Jer=22.8 Hz, *Jor=4.0 Hz), 105.56 (dd,
2Jer=26.8 Hz, “Jor=22.1 Hz), 74.89, 68.11, 66.87,
64.08, 55.15, 23.78, 18.36, 15.17; HRMS (ESI) calcd for
Ca3Hp4F,N,NaO,S [M+Na] " 485.1317, found 485.1317.

2-F -3 B 3 -3- {1-[4-(Q2-F-4- T AR E I K I 2
TR IGIR LA LBr(11h): A AEAE, IR 95.7%.
m.p. 64~66 °C; '"H NMR (CDCls, 400 MHz) &: 10.36 (d,
3Jun=72 Hz, 1H, NH), 7.25~7.14 (m, 3H, Ar-H),
7.04~6.93 (m, 2H, Ar-H), 6.88 (d, *Jyuy=7.9 Hz, 2H,
Ar-H), 5.27~5.15 (m, 1H, CH), 4.29 (t, *Jy.y=4.8 Hz,
2H, CH,), 3.69 (t, *Ju.n=4.8 Hz, 2H, CH,), 3.56 (q, *Ji.u
=7.0 Hz, 2H, CH,), 2.57 (s, 3H, SCH3), 1.58 (d, *Jyn=
6.7 Hz, 3H, CHs), 1.20 (t, *J;.yu=7.0 Hz, 3H, CH;); "°F
NMR (CDCls, 376 MHz) §: —116.17; *C NMR (CDCls,
100 MHz) 6: 171.94, 168.40, 158.80 (d, 'Jor=247.8 Hz),
156.84, 148.11 (d, *Jep=3.3 Hz), 137.25, 127.31, 127.19
(d, *Jer=10.8 Hz), 122.50 (d, *Jer=9.0 Hz), 118.14,
117.94 (d, 2Jor=26.1 Hz), 117.46, 114.98 (d, “Jcr=23.1
Hz), 74.91, 68.10, 66.86, 64.08, 55.14, 23.76, 18.37, 15.17;
HRMS (ESI) caled for C,3Hy3CIFN,NaO4S [M —H]
477.1051, found 477.1061.

2- I3 F B FE -3 { 1 -[4-(2- -4~ = 80 /1T L DR 4E0 3
HRIE)CF WG IRIR 58 CBR(1): R 2 B EiA, 7=
# 93.7%. m.p. 53~54 ‘C; 'H NMR (CDCl;, 400 MHz) ¢:
10.40 (d, *Ji.y=7.4 Hz, 1H, NH), 7.70 (d, *Jy.n=1.2 Hz,
1H, Ar-H), 7.46 (d, *Jy.y=8.5 Hz, 1H, Ar-H), 7.27 (d,
3Jun=8.5 Hz, 2H, Ar-H), 7.02 (d, *Jyy=8.6 Hz, 2H,
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Ar-H), 6.99 (d, *Ji.y=8.7 Hz, 1H, Ar-H), 5.33~5.20 (m,
1H, CH), 4.32 (t, *Ju.u=>5.0 Hz, 2H, CH,), 3.71 (t, *Jyn=
5.0 Hz, 2H, CH,), 3.58 (q, *Ju.u=7.0 Hz, 2H, CH,), 2.60
(s, 3H, SCH3), 1.62 (d, *J4.y=6.8 Hz, 3H, CH3), 1.22 (t,
*Jun=7.0 Hz, 3H, CH;); ’F NMR (CDCls, 376 MHz) ¢:
—62.08; °C NMR (CDCls, 100 MHz) §: 172.06, 168.43,
155.57, 155.14, 138.86, 128.22 (q, *Jer=3.7 Hz), 127.61,
126.58 (q, *Jer=33.5 Hz), 125.15 (q, *Jer=3.7 Hz),
123.63 (q, 'Jer=273.2 Hz), 119.48, 119.33, 75.04, 68.11,
66.89, 64.13, 55.13, 23.79, 18.41, 15.17; HRMS (ESI)
caled for C,4Hp;CIF;N,NaO4,S [M—H] 527.1019, found
527.1025.

2 HE-3- F AR - 3-[1-(4- TR S 2R 5 ) L R I S 19 07
R R BRI ): R ABA, P25 99.0%. 'H NMR
(CDCls, 400 MHz) 6: 10.38 (d, *Jiy=7.3 Hz, 1H, NH),
7.35 (t, *Jun=7.9 Hz, 2H, Ar-H), 7.20 (d, *Jyn=8.6 Hz,
2H, Ar-H), 7.12 (t, *Jyuy=7.4 Hz, 1H, Ar-H), 7.07~6.91
(m, 4H, Ar-H), 5.30~5.15 (m, 1H, CH), 431 (t, *Jyy=
5.1 Hz, 2H, CH,), 3.70 (t, *Jy.y=5.1 Hz, 2H, CH,), 3.58
(q, *Jun=7.0 Hz, 2H, CH,), 2.59 (s, 3H, SCHj3), 1.60 (d,
3Jun=6.8 Hz, 3H, CH3), 1.21 (t, *J;.y=7.0 Hz, 3H, CH;);
C NMR (CDCl;, 100 MHz) §: 171.94, 168.43, 156.98,
156.81, 137.16, 129.84, 127.23, 123.62, 119.14, 119.06,
118.18, 74.91, 68.13, 68.88, 64.09, 55.24, 23.81, 18.39,
15.18; HRMS (ESI) caled for CypHsN,0,8 [M—H]~
425.1535, found 425.1533.

2-F F -3 F AR L -3- {1-[4-(4- L RS I R R 2
B R TR O QR (1K) R B O A, 7R
95.6%. "H NMR (CDCls, 400 MHz) 6: 10.37 (d, *Jy.y=7.4
Hz, 1H, NH), 7.18 (d, */i.y=8.6 Hz, 2H, Ar-H), 7.14 (d,
3Jun=8.3 Hz, 2H, Ar-H), 6.95 (d, *Jyuy=8.6 Hz, 2H,
Ar-H), 6.91 (d, *Ji.y=8.4 Hz, 2H, Ar-H), 5.27~5.18 (m,
1H, CH), 4.30 (t, *J4.u=>5.0 Hz, 2H, CH,), 3.70 (t, *Jyn=
5.0 Hz, 2H, CH,), 3.57 (q, *Jun=7.0 Hz, 2H, CH,), 2.58
(s, 3H, SCH3), 2.33 (s, 3H, ArCHy), 1.59 (d, *Ji.y=6.8 Hz,
3H, CHy), 121 (t, *Jyun=7.0 Hz, 3H, CH;); “C NMR
(CDCl;, 100 MHz) 6: 171.91, 168.41, 157.51, 154.25,
136.72, 133.31, 130.34, 127.16, 119.34, 118.49, 118.22,
74.80, 68.13, 66.86, 64.07, 55.24, 23.81, 20.74, 18.37,
15.19; HRMS (ESI) caled for C,4H,3N;NaO,S [M—|—Na]+
463.1667, found 463.1666.

2-GE 3 R L3 {1-[4-(3- PR E A E R 2
B R E WA E R CBRQAL): ok Bk, 7R
83.2%. "H NMR (CDCls, 400 MHz) 6: 10.38 (d, */y.y=7.5
Hz, 1H, NH), 7.25~7.14 (m, 3H, Ar-H), 6.97 (d, *Jyu=

Chin. J. Org. Chem. 2015, 35, 109~120

© 2015 Chinese Chemical Society & SIOC, CAS

7.6 Hz, 2H, Ar-H), 6.94 (d, *Ji.u=7.6 Hz, 1H, Ar-H), 6.83
(s, 1H, Ar-H), 6.80 (dd, *Jiy.n=8.1 Hz, *Jy.y=2.2 Hz, 1H,
Ar-H), 5.28~5.19 (m, 1H, CH), 4.37 (t, *Jyy=5.1 Hz,
2H, CH,), 3.70 (t, Jyun=5.1 Hz, 2H, CH,), 3.58 (q,
3Jun=7.0 Hz, 2H, CH,), 2.59 (s, 3H, SCH;), 2.34 (s, 3H,
ArCH3), 1.60 (d, *Ji.y=6.8 Hz, 3H, CH3), 1.21 (t, Juu=
7.0 Hz, 3H, CH,); *C NMR (CDCls, 100 MHz) §: 171.88,
168.37, 157.03, 156.64, 140.00, 136.94, 129.50, 127.16,
124.42, 119.79, 118.90, 118.16, 116.11, 74.80, 68.09,
66.81, 64.03, 55.20, 23.76, 21.36, 18.33, 15.15; HRMS
(ESI) caled for Cp4HasN,NaO,S [M+Na]' 463.1667,
found 463.1654.

2- B HE-3- F R -3 {1-[4-@-H E R A I KR
HEENIRR CA BB Im): R B OOk, 7R
84.3%. '"H NMR (CDCls, 400 MHz) d: 10.37 (d, Jyn=7.4
Hz, 1H, NH), 7.17 (d, */i.y=38.6 Hz, 2H, Ar-H), 6.98 (d,
3Jun=9.0 Hz, 2H, Ar-H), 691 (d, *Jyuyu=9.0 Hz, 2H,
Ar-H), 6.89 (d, *Ji.u=9.0 Hz, 2H, Ar-H), 5.27~5.15 (m,
1H, CH), 4.31 (t, *Jyy=>5.1 Hz, 2H, CH,), 3.81 (s, 3H,
OCHs), 3.70 (t, *Jun=5.1 Hz, 2H, CH,), 3.58 (q, *Jun=
7.0 Hz, 2H, CH,), 2.59 (s, 3H, SCH3), 1.57 (d, *Ji.n=6.8
Hz, 3H, CH;), 1.21 (t, *Jyuyu=7.0 Hz, 3H, CH;); °C NMR
(CDCl;, 100 MHz) &: 170.90, 168.42, 158.20, 156.14,
149.69, 136.36, 127.13, 121.01, 118.22, 117.80, 114.94,
74.80, 68.13, 66.87, 64.07, 55.67, 55.23, 23.80, 18.38,
15.19; HRMS (ESI) calcd for CyyHxN,NaO4S [M—i—Na]+
479.1617, found 479.1618.

35 2-5H-444-=ZF-3-{1-4-G-SFXKEH)EKHK|Z
R E-2-T BB 2 8 CEe(12a) & B

f£ 50 mL BRI 0.64 g (2.59 mmol)
1-[4-(4- TR )R O Je 15 mL FHZER & Hr,
AEIZE—2 CLLR, Je/aiin 0.59 g (2.16 mmol) 2-%
H3-HA44-=F T IGR CE OBES 5 mL & H K
REW, 044 g =205 5 mL SR P REIE &9 4EFF
TEMIRFE T HiE 20 min, 285 7E=E FHiHE, TLC &
2 2-FHE-3-H-4,44- =R T IR A ORI B R A, T
e Ehkve 3 W, RGP &P EEERUKM 1 X, &
HAEVUAH, JToKBERN T8, g, Big, HERV R
MR ML CH8)=10 @ 113248, 1§ 0.86 g FE# AR
& 12a, % 68.9%. 'H NMR (CDCl;, 400 MHz) o:
10.65 (d, *Ji.y=9.1 Hz, 1H, NH), 7.30 (d, *Jy.u=8.9 Hz,
2H, Ar-H), 7.22 (d, *Jyu.u=8.6 Hz, 2H, Ar-H), 6.98 (d,
3Jun=8.6 Hz, 2H, Ar-H), 6.94 (d, *Jyuyn=8.9 Hz, 2H,
Ar-H), 5.02~4.87 (m, 1H, CH), 4.36 (t, *Jy.u=5.0 Hz,
2H, CH,), 3.71 (t, *Jyun=5.0 Hz, 2H, CH,), 3.56 (q,
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3Jun=7.0 Hz, 2H, CH,), 1.63 (d, *J;.4=6.7 Hz, 3H, CH,),
1.20 (t, *Juu=7.0 Hz, 3H, CH;); '’F NMR (CDCls, 376
MHz) §: —61.57; *C NMR (CDCls, 100 MHz) 6: 168.56,
156.99, 15533, 154.43 (q, “Jer = 32.6 Hz), 136.42,
129.87, 128.80, 127.04, 120.44, 119.13, 118.98 (q, 'Jer=
283.6 Hz), 114.20, 72.57 (q, *Jer=1.4 Hz), 67.81, 66.95,
65.17, 55.68 (q, *Je.r=3.2 Hz), 24.42, 15.14; HRMS (ESI)
calcd for C,3H,,CIF;N,NaO, [M—|—Na]+ 505.1112, found
505.1114.

KA S 12a HFEIER 2R, & RCE bRALEY) 12b~121.

2-F I -4,4,4- = F-3-{1-[4-Q-F KA I H ) 2.3
Jlie 3 2- T R 4 % £ BE (12b): ¥ 3 (Bl Ak, 7= R
55.4%. "H NMR (CDCls, 400 MHz) 6: 10.67 (d, *Ji.u=9.0
Hz, 1H, NH), 7.49 (dd, *Jy;n=8.0 Hz, “Jyy=1.5 Hz, 1H,
Ar-H), 7.30~7.20 (m, 3H, Ar-H), 7.15 (td, *Ji.y=14.6
Hz, *Jun=7.7 Hz, “Juy=1.3 Hz, 1H, Ar-H), 7.04 (dd,
3Jun=28.1 Hz, “Jy.y=1.4 Hz, 1H, Ar-H), 6.96 (d, *Jyn=
8.6 Hz, 2H, Ar-H), 5.01~4.93 (m, 1H, CH), 4.38 (t,
3Jun=>5.0 Hz, 2H, CH,), 3.71 (t, *Ji.y=5.0 Hz, 2H, CH,),
3.59 (t, *Jyun=7.0 Hz, 2H, CH,), 1.65 (d, *Jyn=6.6 Hz,
3H, CH;), 1.22 (t, *Jyuy = 7.0 Hz, 3H, CH;); “F
NMR(CDCl;, 376 MHz) : —61.56; *C NMR (CDCls,
100 MHz) ¢: 168.56, 157.06, 154.41 (q, *Jor=32.7 Hz),
151.83, 136.01, 130.92, 128.09, 126.97, 125.30, 121.44,
118.98 (q, "Jer=282.0 Hz), 118.03, 114.24, 72.49 (q,
3Jer=1.4 Hz), 67.81, 66.94, 65.15, 55.69 (q, *Je.r=3.5
Hz), 24.39, 15.14; HRMS (ESI) calcd for CyHjCl-
F5N,NaO, [M+Na]" 505.1112, found 505.1115.

2-F -4, 4, 4-=F-3-{1-[4-@-RAEEI I
By Wk -2- TR TR O SR (12d): #S 38 (o ik, 77 3%
61.3%. "H NMR (CDCls, 400 MHz) 8: 10.65 (d, *Ji.u=9.0
Hz, 1H, NH), 7.20 (d, *Jiu.y=8.6 Hz, 2H, Ar-H), 7.07~
6.96 (m, 4H, Ar-H), 6.94 (d, *J;.y=8.8 Hz, 2H, Ar-H),
4.99~4.88 (m, 1H, CH), 4.38~4.36 (m, 2H, CH,), 3.71 (t,
3Jun=>5.0 Hz, 2H, CH,), 3.57 (q, *Ji.u=7.0 Hz, 2H, CH,),
1.62 (d, *Jyun=6.7 Hz, 3H, CH;), 1.19 (t, *Jyn=7.0 Hz,
3H, CH;); "F NMR (CDCl;, 376 MHz) 6: —61.59 (s, 3F,
CF;), —119.30 (s, 1F, Ar-F); “C NMR (CDCl;, 100
MHz) 6: 168.56, 159.07 (d, 'Jer=243.4 Hz), 157.76,
154.39 (q, *Jer=32.6 Hz), 152.26 (d, “Jcr=2.3 Hz),
135.90, 126.97, 120.94 (d, *Jor=8.2 Hz), 118.45, 118.98
(q, 'Jer=282.8 Hz), 116.46 (d, 2Jer=23.3 Hz), 114.26,
7248 (q, *Jer=1.8 Hz), 67.81, 66.92, 65.15, 55.70 (q,
Jer=23.1 Hz), 24.39, 15.13; HRMS (ESI) calcd for
Ca3Hy F4NoNaO, [M—H]™ 465.1438, found 465.1439.
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2-F F-4,4,4- =5 -3-{1-[4-G- =5 H IR A ) K
R R 2- T R R 2R (12e): MR OUA, 72
# 52.7%. "H NMR (CDCls, 400 MHz) 8: 10.68 (d, *Jiy.y=
9.1 Hz, 1H, NH), 7.46 (t, *Jy.y=7.9 Hz, 1H, Ar-H), 7.38
(d, *Juu=7.7 Hz, 1H, Ar-H), 7.28~7.24 (m, 3H, Ar-H),
7.17 (dd, *Jun=8.1 Hz, “Jy=1.9 Hz, 1H, Ar-H), 7.03 (d,
Jun=8.6 Hz, 2H, Ar-H), 5.02~4.92 (m, 1H, CH), 4.38
(t, *Jun=>5.0 Hz, 2H, CH,), 3.72 (t, *Ji.y=5.0 Hz, 2H,
CH,), 3.57 (q, Ju.n=7.0 Hz, 2H, CH,), 1.65 (d, *J;.4=6.6
Hz, 3H, CH3), 1.20 (t, *J/u.y=7.0 Hz, 3H, CH;); '’F NMR
(CDCls, 376 MHz) 6: —61.590 (s, 3F, CF3), —62.71 (s,
3F, CF3); *C NMR (CDCl;, 100 MHz) 6: 168.56, 157.21,
156.25, 154.43 (q, “Jer=232.6 Hz), 137.04, 132.33 (q,
2Jer=32.8 Hz), 130.47, 127.21, 123.64 (q, Jer=273.5
Hz), 121.97, 120.15 (q, *Jer=3.7 Hz), 119.63, 118.98 (q,
'Jer=282.6 Hz), 115.72 (q, *Jer=3.7 Hz), 114.20, 72.65
(q, *Jer=1.4 Hz), 67.80, 66.92, 65.18, 55.66 (q, *Je.r=3.1
Hz), 24.42, 15.12; HRMS (ESI) calcd for Cy,H,F¢NoNaOy4
[M+Na]" 539.1376, found 539.1378.

2-F 4.4 4- = 5-3-{1-[4-GA- HEFEILEHR 2
BV 2- TR A B (120): k3 Ok, 7%
43.4%. "H NMR (CDCls, 400 MHz) d: 10.65 (d, *Jy.n=8.9
Hz, 1H, NH), 7.23 (d, *Jy.n=8.5 Hz, 2H, Ar-H), 7.17~
7.10 (m, 1H, Ar-H), 6.98 (d, *Jy.y=8.5 Hz, 2H, Ar-H),
6.88~6.79 (m, 1H, Ar-H), 6.78~6.68 (m, 1H, Ar-H),
5.05~4.83 (m, 1H, CH), 4.36 (t, *Ji.y=4.9 Hz, 2H, CH,),
3.71 (t, *Jyu.n=4.9 Hz, 2H, CH,), 3.56 (q, *Ju.u=7.0 Hz,
2H, CH,), 1.63 (d, *Jyun=6.6 Hz, 3H, CH;), 1.20 (t,
3Jun=7.0 Hz, 3H, CH3); °’F NMR (CDCls, 376 MHz) o:
—61.59 (s, 3F), —134.17 (d, *Jer =21.0 Hz, IF),
—143.94 (d, *Jyr=21.8 Hz); *C NMR (CDCls, 100 MHz)
5: 168.55, 156.75, 154.42 (q, “Jer=32.5 Hz), 152.76 (dd,
3Jer=8.3 Hz, *Jep=2.6 Hz), 150.56 (dd, 'Jor=250.8
Hz, 2Jcr=14.0 Hz), 146.84 (dd, 'Jor=245.1 Hz, *Jer=
12.7 Hz,), 136.80, 127.12, 119.18, 118.98 (d, 'Jc.;=282.9
Hz), 117.68 (d, *Jcr=19.3 Hz), 114.68 (dd, *Jcr=6.0 Hz,
*Jer=3.7 Hz,), 114.17, 108.73 (d, *Jcr=19.9 Hz), 72.67,
67.80, 66.93, 65.18, 55.64 (q, *Jer=3.2 Hz), 24.42, 15.12;
HRMS (ESI) caled for CyH, FsNoNaO, [M-l-Na]+
507.1314, found 507.1308.

2-F 4,4, 4- = F-3-{1-[4-2.4- HIFEEIL) I 2
By e B -2- T IR IR O LR (12g): A B (A4, 7= %
50.0%. '"H NMR (CDCls, 400 MHz) d: 10.64 (d, *Jy.y=9.1
Hz, 1H, NH), 7.19 (d, *Jun=8.7 Hz, 2H, Ar-H), 7.11~
7.03 (m, 1H, Ar-H), 6.99~6.82 (m, 4H, Ar-H), 4.98~4.88
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(m, 1H, CH), 4.35 (t, *Jyu.n=5.0 Hz, 2H, CH,), 3.70 (t,
3Jun=>5.0 Hz, 2H, CH,), 3.56 (q, *Jiu.u=7.0 Hz, 2H, CH,),
1.61 (d, *Jyy=6.7 Hz, 3H, CH;), 1.19 (t, *Jyu.yu=7.0 Hz,
3H, CH3); "’F NMR (CDCls, 376 MHz) 0: —61.60 (s, 3F,
CF;), —114.15 (d, “Jrr=5.0 Hz, 1F), —125.24 (d,
*Jer=5.1 Hz); °C NMR (CDCl;, 100 MHz) J: 168.54,
159.07 (dd, 'Jer=247.3 Hz, *Jer=10.2 Hz,), 157.56,
154.44 (dd, 'Je.r=253.2 Hz, *Jop=12.3 Hz,), 154.39 (q,
2Jer=32.5 Hz), 139.22 (dd, *Jer=11.9 Hz, “Jer=3.9
Hz,), 135.94, 126.96, 123.23 (dd, *Jcr=9.8 Hz, Jor=1.8
Hz), 118.97 (q, 'Jc.r=283.0 Hz), 117.00, 114.23, 111.57
(dd, %Jcr=22.9 Hz, *Jer=3.8 Hz,), 105.57 (dd, Jcr=
26.7 Hz, *Jor=22.1 Hz), 72.49 (q, *Jer=1.5 Hz), 67.80,
66.91, 65.15, 55.63 (q, “Jor=23.4 Hz), 2437, 15.12;
HRMS (ESI) caled for CyHaFsN,NaO; [M — H] ~
483.1343, found 483.1344.
2-FHE-4.4,4- = i -3-[1-(4- TR S8 Ik TR 3 ) 2 3 e 3k -
2-TIHIR O LR (12)): IRFE R, 723 53.4%. 'H
NMR (CDCls, 400 MHz) §: 10.66 (d, *Ji.u=9.0 Hz, 1H,
NH), 7.35 (t, *Jun=7.0 Hz, 2H, Ar-H), 7.13 (t, *Jyun=7.4
Hz, 1H, Ar-H), 7.01 (d, *Ji.y=7.4 Hz, 2H, Ar-H), 6.99 (d,
3Jun=8.5 Hz, 2H, Ar-H), 5.02~4.88 (m, 1H, CH), 4.37
(t, *Jin=4.9 Hz, 2H, CH,), 3.71 (t, *Jy.y=4.9 Hz, 2H,
CH,), 3.57 (q, Jun=7.0 Hz, 2H, CH,), 1.63 (d, */;1.;=6.6
Hz, 3H, CHs), 1.20 (t, *Jy.u=7.0 Hz, 3H, CHs); '’F NMR
(CDCls, 376 MHz) : —61.56; *C NMR (CDCl;, 100
MHz) 6: 168.57, 157.41, 156.61, 154.39 (q, %Jer=32.5
Hz), 135.91, 129.88, 126.93, 123.77, 119.27, 119.04,
118.99 (q, 'Jcr=282.8 Hz), 114.29, 72.45 (q, *Jer=1.7
Hz), 67.82, 66.93, 65.15, 55.74 (q, *Jcr=3.2 Hz), 24.42,
15.15; HRMS (ESI) caled for Cy;Hp,F3N,NaO, [M—H]
447.1532, found 447.1534.
2-FH-4,44- = H3-{1-[4-@-FREFEEILHE I 2
By B -2- TR TR O SR (12k): A B8 (o Ak, 77 3%
62.1%. '"H NMR (CDCls, 400 MHz) 6: 10.66 (d, *Ji.1=9.1
Hz, 1H, NH), 7.19 (d, */i.u=8.6 Hz, 2H, Ar-H), 7.15 (d,
3Jun=8.3 Hz, 2H, Ar-H), 6.96 (d, *Jyy=8.7 Hz, 2H,
Ar-H), 6.92 (d, *Ji.u=8.4 Hz, 1H, Ar-H), 5.01~4.87 (m,
1H, CH), 4.36 (t, *Jyu.u=4.9 Hz, 2H, CH,), 3.71 (t, *Jyn=
4.9 Hz, 2H, CH,), 3.57 (q, */iu=7.0 Hz, 2H, CH,), 2.34
(s, 3H, Ar-CH3), 1.62 (d, *Jy.u=6.7 Hz, 3H, CH3), 1.20 (t,
3Jun=7.0 Hz, 3H, CH3); °’F NMR (CDCls, 376 MHz) ¢:
—61.56; *C NMR (CDCls, 100 MHz) J: 168.57, 157.97,
15438 (q, “Jor = 32.4 Hz), 154.08, 135.45, 133.50,
130.38, 126.86, 119.48, 119.00 (q, 'Jer=283.6 Hz),
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118.49, 114.30, 72.37 (q, *Jer=2.1 Hz), 67.83, 66.93,
65.14, 55.76 (q, “Jer=3.4 Hz), 24.39, 20.75, 15.16;
HRMS (ESI) caled for Cy4H,F3N,NaO, [M — H] ™
461.1688, found 461.1690.
2-FHE-4,4,4- = 5 -3-{1-[4-G-HF HFE A ) K I 2
BV HE2- TR QA Cls(2D): FS3 Blik, 7= %
60.1%. '"H NMR (CDCls, 400 MHz) §: 10.66 (d, *Ji.y=9.1
Hz, 1H, NH), 7.25~7.16 (m, 3H, Ar-H), 6.98 (d, *Ji.y=
8.7 Hz, 2H, Ar-H), 6.96 (d, *J;.u=7.6 Hz, 1H, Ar-H), 6.84
(s, 1H, Ar-H), 6.81 (d, *Ju.y=8.0 Hz, 1H, Ar-H), 5.01~
4.89 (m, 1H, CH), 4.37 (t, *Jun=4.9 Hz, 2H, CH,), 3.71
(t, *Jun=4.9 Hz, 2H, CH,), 3.57 (q, *Juun=7.0 Hz, 2H,
CH,), 2.34 (s, 3H, Ar-CHs), 1.63 (d, *J4.y4=6.7 Hz, 3H,
CH3), 1.20 (t, *Jiy=7.0 Hz, 3H, CH;); '°’F NMR (CDCls,
376 MHz) 0: —61.56; *C NMR (CDCl;, 100 MHz) o:
168.58, 157.54, 156.50, 154.40 (q, “Jor = 32.6 Hz),
140.12, 135.70, 129.58, 126.89, 124.62, 119.99, 119.00 (q,
Jer=282.9 Hz), 118.93, 116.30, 114.30, 72.41 (q, *Jor=
1.7 Hz), 67.82, 66.94, 65.14, 55.75 (q, “Jer=23.3 Hz),
24.40, 21.40, 15.15; HRMS (ESI) caled for CpyHas
F;N,NaO, [M—H] 461.1688, found 461.1692.

4 Bi#1 8 (Supporting Information) L&) 10~12 [
'H NMR, “F NMR il °C NMR &3 K b fAe & 45 5
IR T 3 () B B A R X AR AT DL B
AW 3 (http://sioc-journal.cn/) I T %K.
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