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2-AF T RE-2-(Z MR EE) CEEREEE LSRR R EIEE

£X%  #HEer B OB 2 & ROHE
7o L IfB BAR
(FITRFATEHR A A E R E LR = TR AU AT R 300071)

WE IR EURL, 5B e B R R VAR A S BRI =1 2- BRI 2-(A0 H BRI LR H R(A), A 5 H A
i 1R k[ A3 B(Z/E)-2-(HHAR T i 316 )-2- (41 R BE 2530 LR FRIE(B), B 5 ¥LER 5 Jse A5 3 P R AR (Z/E)-2-(2- IR FR A5 2K
BE-2- AR I EE S8 T BR(C). E-2- FH AR A - (23R FRBE R0 ) 1R H BR(E) S IR BIS A0 AT 3 rh A E-2- AR I - (2-
TR -SRI R FRER(F). iRk C F1 F 505 7 Wi lf5 480 46 N AR A B AR 0 i k- (4 B 5-IA A -2-(1-(3 B 4-
AR IR RL)-E- T 2B 48 T ) 30 2 TR RS AL 2 40(D, E F G), H AT LU G1 ik JR 433, i LSt 'TH NMR,
C NMR, ""F NMR, IR Fl HRMS “5#fiiiE. F A K RZMNR T HARG S0 3K EE . B N B
e MR REZAUK TGS 6 FhE 0 BRI B GE. 45 R W, 305 B AR AW L5 v e 38 s 1 o v
FKEE HRIENGRIESY; &% REEE

Synthesis and Fungicidal Activity of Methyl 2-Methoxyimino-
2-polysubstituted-phenylacetates

Jiang, Wentao Hu, Fangzhong™ Gu, Han Liu, Chuan Wei, Naixiang

Wan, Lei Ren, Shizhao Wang, Junting Xu, Fengbo™
(State Key Laboratory and Institute of Elemento-Organic Chemistry, Nankai University, Tianjin 300071)

Abstract Reaction of methyl 2-chloro-2-oxacetate and 4-chlorotoluene (or 3-fert-butyltoluene) in the presence of AlCl; in
CH,Cl, generated 2-(5-chloro- or 4-tert-butyl-toluene)-2-methyl-phenyl-2-oxoacetate (A), which were treated with O-methyl-
hydroxylamine to furnish (Z/E)-methyl-2-(5-chloro (or 4-fert-butyl)-2-methyl phenyl)-2-(methoxyimino)acetates (B). B were
brominated with Br, to afford the intermediate (Z/E)-ethyl-2-(2-bromomethyl-5-chloro (or 4-tert-butyl)-2-methyl-phenyl)-2-
(methoxyimino)acetates (C). The intermediate £-methyl-2-(2-(bromomethyl phenyl)-5-nitro-phenyl)-2-(methoxyimino)acetate
(F) was obtained from nitration of E-methyl-2-(2-(bromomethyl)phenyl)-2-(methoxyimino)acetate (E). The intermediates C
and F were condensed with various aryl ketoximes to produce the title compounds (D, E and G). Compound H was obtained
from the reduction of G1. All of the title compounds have been characterized by '"H NMR, *C NMR, ""F NMR, IR and
HRMS. All of the title compounds were tested for fungicidal activities against cucumber gray mold, tomato disease early,
wheat gibberellic, pepper phytophthora, rape sclerotium, rice grain dry and so forth by the mycelium growth rate method,
which indicated that some of them displayed better fungicidal activity than that of trifloxystrobin.

Keywords methoxyl acrylate compounds; synthesis; fungicidal activity
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(RINPRAMRI R, FAT AR A FIALH, E RIS T SRR I . Bostanian S5k W5 B80S I 7L 20
JRSRFIM I, RIS USRI R IIETE. A3 DI RETEAR D, XEPTATE IR AT T, DT AR Sy AR
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A RN A AT S R, A i e A i, RIS
N i lE By KM, WERARDR, WIAE L agrh, JKrp DU AR,
XHESEIA ST T AA7 IS AT RN Rk, DRI fg v i
HAR RN 2t FbaRwig) T, SRR,
FLAT AR AT SO0 R, 4 g v T 0 Tk
Jfé(Scheme 1)t CLEE i iy P FROAR e 1) P 4R D PR
FR .

cl _O SN

flmmng O

FsC o' 0
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g ik R Je Ji5 R i
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meERs, RJ*NOH' L RIS
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Scheme 1

MGG Lo AT, WA AR IR BRSR AL S 02t I
oy MRS A A Lt T g AT AN T
SERBUAE NN BE R 7> ATBRIE 7y, 1M 3 20 S A2 QB AL AR

o
| CIcocoocH, N co,0Hy
\/ P AlCI e

R! A

IRER. SCERH O AR S AR IR IR AL S I A 2 &
PLAE TR AE N IE RIS IX AN 56 4, BREEES 70 Y JsL 7 nl B
N FI CH HUAR, S8 diAde i F AU T e s ksl e e
AR, 0 TUEE S /v 5 I N IR, KA
Gy EER A DA I . 50 e e 5 R E ST 1R S L
TERRSEES 0 R FEA AL RIFE T, FRATAEM T 735 | N — 280
ISR 7 BUTE REFEEE), JFam ik ok i & 350 2
MR G R £ e 2-FRARTE e dk-(4 B 5-BUARIE-2-(1-(3 1 4-
AR IR IR )-E- W 2356 i 5 3 ) 2R 358 2 1 WAL &5 )
(Scheme 2). & AP BRUWI N DLEUR 2K ik}, L&
T S B PV S A AR S IS =) 2- e -2-(40
B G FIEA), A 5 FEIIEERR RN EI(Z/E)
2-(FART e B8 )-2- (A1 S 2R 38 218 T ER(B), B SVR A
Jot RN A B AR (ZIE) 2-(2- 1R R ) 2K Kk -2- 4R T Jie
FE LR HE(C). E-2-H A FEIE-(2- I BE 2RI 41
Bis (E) H AH BR A A A9 B b A4k E-2- AR AT Jie e -(2- 1R
LS AED) A HEE(F). iRk C AT F 595 &5
S A OV A R R AT - (4 B S- IR 3E-2-(1-(3 B
A-TUARIRIE)-E- 0 L FE A8 B8 ) R 5 ) O 1 R R AL &5 )
(D, E 1 G), H i DL G1 B2 53], Fridsiib &34 iE
it '"H NMR, *C NMR, ""F NMR, IR F1 HRMS Z&#fiiiF. 2
W3 P R 2 T 4 H b B 4 LU TR G A S v 1 R
BE .

1 HR5UE

1.1 BiIrLEYHE K
1.1.1 A% % B B
FEEUA 25 5 B A ) 45 o TR A4 A R Sl e

OCH;

CH3ONH# HCI NEorz Br
AcONa \ [ COLHs py
Y&

R! R B
(E) OCH
B (?CH3 (E) er\\ _0O. e
r N s AN OH AN N
(Eorzy A N (Eor 2)
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BilikE HRILX
£1 Histb&WE
Table 1 Structure of the title compounds
&Y R' Ar? F R &Y R! Ar’ 5k AP g
D1 4-Cl FSCO (E, E) E6 3-C(CHs); Hﬁ@ (E, E)
D2 4-Cl u{% (E, E) G1 FSCO (E, E)

E1l 3-C(CHj)s (E,2)

E2 3-C(CHs), (E, E)

E3 3-C(CHj), u{% (E, 7)
— )

E4 3-C(CH)s cl (E, E)

:

ES 3-C(CHj)s HsC (E, Z)

G2 C'O (E, E)
G3 Hﬁ@ (E,E)

as gy S

H acO (E, E)

TR, TSR 2 iR, AT S50H b ) df
PAoris. IR 2 WTRUE B E 20~25 "CIN MW AR
B RIS SN ) — AN RS AICL [,
AICL 2R 1.5 equiv. I e (K 3), A8 3] 83%.
T2 NGRSV AR SR
Table 2 Reaction yield at different temperature

#’C =5 0 5 10 15 20 25 30

Yield/% 73 74 76 76 77 84 83 79
T3 GACHRIE NS SV 2 5 R
Table 3 Reaction yield at different amount of AICl;

AlCly/equiv. 1.1 1.3 1.5 1.7 1.9
Yield/% 70 78 83 83 83

1.1.2 4%4&R AL

70 RAR o ) A4 RN 5 A I I K 4 A B e, DA
DMF 1EHFI A3 4 Hh ] EUFE 2 Cs,COs, K,CO;5, NaH
VERR IS ROCR 35 5 4F, AT NayCOs Al NaOH I Wi # [
) B R R B H R RV (R 25, 1% KLCOs 1l
64 OV IIBK. 534124 KoCOs 5 U £ 5 R4 )
I 1.5 B RN =20k 2] 82%.
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T4 HITH N BT S5 1) 5
Table 4 Reaction yields based on different bases

E)@Q N32C03 K2C03 C32C03 NaH NaOH
4 A
@;ﬁm 1 152 1152 1152 1152 1152
i

Yield/% 65 69 69 73 8282 75 8585 69 8383 60 72 72

1.1.3 B4R ag 4

M SIZBG 0 43 T 2-F Rk -(2- P -4- L T A &
1% FF I (A2) L5 FE A R e 0 2 2 I I 1 7= 4 P 40 i 3 -
(- HE-4-BU T3S0 R PGS A W FP A BL (B2 Bk B2),
AT F=4)(C2 Bk C3)55 ) = 55 FJE 2K 5 [ 1,
P33 P RN [ A 1R ) ED B E2. Tl X AT 4 miAS
T MR 1 FIE 2), e T eIk
E1 H(E, 2)f %, E2 H(E, By AL, B IATH &l o2&
T RIS AR (BT 1) CCDC 552 976161, E2 (1)
CCDC 5 /£ 976162). [FJFfHL, &= 1k Bt ] LUHE
1.2 BRUEMRREEEREEERITIS

DU Wl A 5 S E Y, BRI mMETER, 2SRk
DL B I 1) A R RORH A 00 1 5, FRATIHE
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B 1 E1Hd4i
Figure 1 Crystal structure of E1

WRE A RO S I NERF(A0 D1 AT D2), AT et
E1~E6). 3l G1~G5)RE I H)EFER]. AW
TEPEG IR MR R R g, &k MG
S 23 A A R 2 T A () A R = v T M e R
W5 NE D1 AT D2 £E 50 pg/mL F&E N A 3 KA
IR I BE ST, 9INZIER H 7R 50 F1 25 pg/mL &

B2 E2 gt
Figure 2 Crystal structure of E2

A Tl R R ISR TR A AT AR e R R, AR
AT 1R 5 LN 3% B 1 1A 2 i e A1 S 21 W Sk 1) 2%
R

PEHE 8 23 IR R R 2% B P (R ARK, ZR 5 ]
LLE# E AL EYI(E2, E4, E6) LG T F(BR TR EE41)
W] My T T VR M AR(EL, B3, ES). Tl
oy E XIRTAY), o a0 L B 1R, &

RS ORBEIEENR
Table 5 The test of bactericidal activity

e L) ——— S T -
i N TR BRAUEE B RN KF R AZ IKFELLH

D1 50 50.0 80.0 55.6 100.0 30.0 57.4
25 43.8 60.0 29.4 44.3 29.1 40.7

D2 50 50.0 73.3 27.8 100.0 83.3 65.6
25 43.8 60.0 25.5 45.9 52.3 52.3

E1l 50 333 333 22.2 0.0 0.0 31.1
E2 50 50.0 66.7 333 72.7 233 49.2
25 43.8 46.7 23.5 36.1 9.3 43.0

E3 50 50.0 40.0 25.0 95.5 16.7 55.7
E4 50 61.1 73.3 25.0 45.5 56.7 55.7
25 40.6 50.0 25.5 27.9 53.5 51.2

ES 50 38.9 533 38.9 773 0.0 41.0
E6 50 50.0 73.3 58.3 45.5 46.7 55.7
25 46.9 60.0 27.5 24.6 46.5 46.5

G1 50 58.8 31.3 524 62.5 39.0 50.7
25 52.9 31.3 42.9 43.8 30.5 45.1

G2 50 58.8 75.0 57.1 62.5 559 49.3
25 47.1 56.3 47.6 56.3 45.8 45.1

G3 50 64.7 62.5 57.1 68.8 69.5 56.3
25 58.8 50.0 42.9 313 559 49.3

G4 50 64.7 43.8 57.1 313 13.6 31.0
25 58.8 37.5 47.6 31.3 10.2 11.3

G5 50 70.6 56.3 57.1 93.8 441 47.9
25 47.1 56.3 47.6 87.5 42.4 45.1

H 50 54.5 71.4 54.2 559 93.0 48.1
25 454 64.3 333 441 90.1 43.2

i3 R g 50 50.0 60.0 38.9 36.4 133 42.6
25 46.9 53.3 333 32.8 10.4 23.3
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WA PEARAT —E R e, R BAT IR AR T
LRI 5, 225 1] 80N 0] P 857 R S ] e BE K —
S [EIAEMR R 2 SN AR /MR R ] (A CTENHY),
RO AR B PRI R ke 21 T BOR MR . e [R5
N D1, D2 X8 TR B W 1R B E, D2, H OIS %
Jou TR (R0 TR PR EIORE I T M e . R I SR AR A X
R B PEBAT W (R TR

2 it

AL 2 WIAa S5Ok, X1 a1 R 1 &5 A4 AN
MBE 25 B AT B R 0, A BT — R 1 AT i -
(4 B 5-HUARIEE-2-(1-(3 Bl 4-HUARIHL)-E-0 LA
FOAREL) 1 HBRAL A, I SLHEAT T AR B s PRI,
AR P S 0 R AL TR A5 R 4 H AR S L)
RIS AT B i TR R PRSI T80 KA 0 8 R R S TR T
ARG AR AT, AAERTERE R h g I AARERIE /N (1) S
T, A G PRI BT I A B
3 KEIHH
31 NHEHEHF

Brucker 300M, 400M RAZ {3 AR (CDCl; A 5riAR
RA], TMS KN ¥R); Varian QFT-EST Y =0 HE it A% ;
Brucker-Equiox 55 MLLAMBISOGIEA(KBr & F1i2%); 41
JEBTAL I R S (7 Bt Ak 1)), S0 A A Uk
h oy Hraielifb 2 E ali; 428 55 AL RS A
3.2 ZIWAHE
32,1 2-3HA-(2-F A-5-20R ) TR F B (A1) #) 6%

7t 100 mL PY FIBEJH A, A 3.80 g (30 mmol) X 5
FIZK, 20 mL 4 H¢, 8.58 g (65 mmol)FfLEH T 10~
15 ‘C it 20 min, 7ESRIEEE M122 0 HEw N 3.80 g
(31 mmol) B S0 G, W EEAE % k(20~25 C) PR
V. 1 h, TLC KR B 56 4. SRR R B NUKK T, A
BRI A IV Ve T t, A RE I, KA 5
mL X2 THEFEEAI, A IFA NI, JoKom BT,
Yk, L. MRS AE RN VA ) © MR &
FiE) =100 : 1175 4.39 g % s A RIBUA A1, 775 69%).
'H NMR (300 MHz, CDCl3) &: 7.56 (s, 1H, Ar-H), 7.34~
7.32 (m, 2H, Ar-H), 3.95 (s, 3H, OCH3), 2.38 (s, 3H,
Ar-CH3); °C NMR (100 MHz, CDCl5) d: 186.49, 163.62,
137.54, 135.29, 132.81, 131.93, 130.92, 130.33, 53.26,
20.69; HRMS (ESI) caled for C;oH;,ClO; [M+H]"
213.0316, found 213.0318.

M RFER A T 2-B 36 -(2- FH BE-4- U T K
) LR FTR(A2). FEMBA, 7% 92%. 'H NMR (400

778 http://sioc-journal.cn/
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MHz, CDCLy) 6: 7.64 (d, *Ji.u=8.4 Hz, 1H, Ar-H), 7.33
(dd, *Jyun=8.4 Hz, *Jyu=1.6 Hz, 1H, Ar-H), 7.31 (s, 1H,
Ar-H), 3.95 (s, 3H, OCH;), 2.62 (s, 3H, Ar-CH3), 1.33 (s,
9H, C(CH,);); “C NMR (100 MHz, CDCl;) : 188.08,
165.24, 157.79, 141.44, 132.67, 129.61, 128.38, 123.04,
52.65, 35.13, 30.93, 21.92. HRMS (ESI) calcd for
C4sH,005 [M+H]" 235.1329, found 235.1329.

322 E2-FRELMEA-Q-FHA-5-8FK L) T B
(B1)#9&~ A

76 50 mL BB, A 0.96 g (4.5 mmol) 2-Fk
HE-(2- I BE-5-GUR ) 418 I R(AT), 20 mL A, 0.50 ¢
(6 mmol) F A FE L E IR 2R, 0.53 g (6.5 mmol) IR 4M ik
[, 1.5 h J&, TLC A i R 584, AHIR =R, AR
FRRELE N T HCL AU, 1 h JE stk ROV, 8 W A
FRE 2 T, P VR Rk T S A K A 2R R & 1,
B 10 mL /KA1 15 mL LR SER T AT, KAHA S
mL X2 ZMRBEFEE, GIFA PR, ToKimRRe 45,
Rk, W, M SRR V(A ) © M SR &
fiE)=50 : 114 0.93 g A@REK, 2% 86%'*1. m.p.
72~73 °C; '"H NMR (400 MHz, CDCl;) 0: 7.32 (d, *Jiy=
8.4 Hz, 1H, Ar-H), 7.16 (dd, *Jyn=8.4 Hz, *Jyn=1.6 Hz,
1H, Ar-H), 7.02 (d, “Ji.y=1.2 Hz, 1H, Ar-H), 4.08 (s, 1H,
NOCHS,), 3.88 (s, 1H, CO,CHj), 2.35 (s, 1H, Ar-CHs); °C
NMR (100 MHz, CDCl;) 6: 162.95, 147.67, 136.54,
131.49, 130.38, 129.49, 129.30, 129.13, 64.03, 53.11,
20.89; IR (KBr) v: 3053, 2985, 2943, 1744, 1589, 1471
cm . HRMS (ESI) caled for C;H;;CINO; [M+H]"
242.0578, found 242.0578.

I FFRER 7124 B B2 F1 B3.

Z-2- WA W i JE-(2- F 3 -4- U T BE 08 58 ) & 1% W i
(B2): #E{OAA, 773 22%. '"H NMR (400 MHz, CDCl;)
d: 7.31~7.21 (m, 3H, Ar-H), 4.00 (s, 3H, NOCH), 3.86
(s, 3H, CO,CH;), 2.45 (s, 3H, Ar-CHs), 1.30 (s, 9H,
C(CHs)3); *C NMR (100 MHz, CDCL3) 6: 164.07, 152.92,
151.06, 136.93, 128.70, 128.46, 126.87, 123.04, 62.95,
52.32, 34.63, 31.17, 21.35. HRMS (ESI) caled for
CsH,NOs [M+H]" 264.1591, found 264.1594.

E-2-FHA 0 Jie B -(2- W Rk -4- U T R0 ) & 1% W I
(B3): #EOHAA, 7% 81%. '"H NMR (400 MHz, CDCl;)
0: 7.26~7.24 (m, 2H, Ar-H), 7.05 (d, *Jy.u=8.4 Hz, 1H,
Ar-H), 4.04 (s, 3H, NOCHj3), 3.86 (s, 3H, CO,CHj3), 2.18
(s, 3H, Ar-CHj), 1.32 (s, 9H, C(CHs)3); *C NMR (100
MHz, CDCl;) d: 163.84, 152.18, 150.19, 135.57, 127.74,
127.24, 127.05, 122.59, 63.71, 52.98, 34.62, 31.26, 19.91.
HRMS (ESI) caled for CisHp,NO; [M+H]' 264.1597,
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found 264.1594.
323 E-2-WALAA-(2-12 FA-5-2 5K K) TR T B
(CYEg4 A%

7 50 mL LM I 0.36 g (1.5 mmol) E-2-H
AP flc BE-(2- F S -5- 508K 3 LR FR(B1) A 10 mL K
PEAR, FRRAARFINA 3 mL /K, 0.13 g (1.5mmol) 4,
AR 0.12 g (1.5mmol) LFREN, JEHEAAT NN 0.24 ¢
(1.53 mmol)R (5 mL ZHMke), 5NV 8 h Ja il tH
LIRS AR (0, TLC WA SN 58 . S e g
LR A, MM AN R R S e s b,
AEL, KA 5 mLX2 REH, GIHFANAH, JoKmER
T, IR, R, PSSR ENTVCA ) - (&
% ZH8)=100 : 1173 0.28 g AW, 725 87%
m.p. 68~70 C; 'H NMR (400 MHz, CDCl3) J: 7.43~
7.39 (m, 2H, Ar-H), 7.24 (d, “Jyu.u=1.6 Hz, 1H, Ar-H),
4.46 (s, 2H, BrCH,), 4.08 (s, 3H, NOCH;), 3.89 (s, 3H,
CO,CH3); >C NMR (100 MHz, CDCl5) 6: 162.64, 146.90,
136.40, 132.49, 131.24, 130.54, 130.21, 129.87, 64.13,
53.17, 31.80; IR (KBr) v: 3748, 3031, 2952, 2829, 1739,
1605, 1588 cm . HRMS (ESI) calced for C;H;,BrCINO;
[M+H]" 319.9680, found 319.9684.

HFEIFER 716 e C2 Fl C3.

Z-2-FVAR T e B2V H 5 -4- 0 T 2R3 £ 1% H i
(C2): FEOWAK, 7% 90%. 'H NMR (400 MHz, CDCl;)
5: 749 (d, “Jun=2.0 Hz, 1H, Ar-H), 7.35 (dd, *Jy.y=8.4
Hz, *Juu=2.0 Hz, 1H, Ar-H), 7.28 (d, *J;.u=8.4 Hz, 1H,
Ar-H), 4.81 (s, 2H, BrCH,), 4.06 (s, 3H, NOCH3), 3.89 (s,
3H, CO,CH3), 1.31 (s, 9H, C(CH3);); *C NMR (100 MHz,
CDCly) d: 163.59, 153.57, 149.91, 136.39, 129.31, 129.05,
126.34, 125.89, 63.20, 52.55, 34.81, 32.43, 31.06. HRMS
(ESI) caled for C;sH, BrNO; [M+H]" 342.0702, found
342.0699.

E-2- VAR 0 [ JE-(2- 1R FR IR -4- B0 T 2R3 £ 1% H g
(C3): FEOMAK, 7% 92%. 'H NMR (400 MHz, CDCl;)
5: 7.47 (s, 1H, Ar-H), 7.38 (d, *Ju.u=8.0 Hz, 1H, Ar-H),
7.09 (d, °J ywyu=8.4 Hz, 1H, Ar-H), 4.35(s, 2H, BrCH,),
4.06 (s, 3H, NOCHS3), 3.87 (s, 3H, CO,CH3), 1.33 (s, 9H,
C(CHs)3); *C NMR (100 MHz, CDCl3) §: 163.39, 152.90,
149.12, 135.27, 128.46, 127.36, 127.22, 125.63, 63.83,
53.08, 34.80, 31.58, 31.17. HRMS (ESI) caled for
CysHy BrNO; [M+H]" 342.0700, found 342.0699.

324 E-FA T RE-5-A-2-(1-CG-Z /A F A FKHK)-
E-T TH M EF )R ) TR F B5(D1) 694 R

FETHR 19 25 mL B H I 0.11 g (0.52 mmol)fi] =

ST IE 205, 0.14 g (1.04 mmol) JC /KRR FIFT 2 mL
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DMF, T-%id FHidE 1 h 5, mAERTH 0.16 g (0.5
mmol) E-2- F 4 0 i 3 -(2- 1 F G -5- S R ) 4 1R Y I
(CHJ 2 mL DMF %, ik Bl FE R A BTt %
ERREE [N 5 h, TLC I 5 S 56 1. TGl 131 AN UKo
W UL B, 10 mL LR AEEACHL 3 1K,
AHLATE, g, B, S ENT VORI
(IR L) =80 & 1175 0.18 g ARk, =& 81%>).
m.p. 88~89 C; 'H NMR (400 MHz, CDCl;) d: 7.89 (s,
1H, Ar-H), 7.81 (d, *Jyuy=7.8 Hz, 1H, Ar-H), 7.61 (d,
3Jun=7.8 Hz, 1H, Ar-H), 7.49 (t, *Juny=7.8 Hz, 1H,
Ar-H), 7.44 (d, *Jy.n=8.0 Hz, 1H, Ar-H), 7.41 (dd, *Jy.n=
8.0 Hz, “Jun=1.8 Hz, 1H, Ar-H), 7.26 (d, “/;.y=1.8 Hz,
1H, Ar-H), 5.24 (s, 2H, OCH,), 4.05 (s, 3H, NOCH;), 3.88
(s, 3H, CO,CHs3), 2.28 (s, 3H, N=CCHj3); *C NMR (100
MHz, CDCl;) d: 162.79, 154.07, 147.40, 137.17, 136.61,
131.86, 130.88 (q, *Je.r=32.7 Hz), 129.78, 129.70, 129.46,
129.27, 128.90, 125.74 (q, *Jer=3.6 Hz), 123.70 (q,
Jer=272.5 Hz), 122.88 (q, *Jer=3.8 Hz), 75.24, 64.01,
53.08, 12.79; "F NMR (376 MHz, CDCly) 6: —62.70; IR
(KBr) v: 2946, 2880, 2830, 1744, 1608, 1589 cm™'. HRMS
(ESI) caled for CyHsCIFsN,NaO4 [M+Na]'™ 465.0795,
found 465.0805.

HIFFER 55T D2, E1~E6.

E-WE WV F-(5-5-2-(1-(4- AR I )-E- 0. L 48
HIJE) KAL) ZBR T (D2): A, 7% 86%. m.p. 79~
81 °C; '"H NMR (400 MHz, CDCLy) 8: 7.57 (d, *J 1.un=28.8
Hz, 2H, Ar-H), 7.43 (d, *J ywu=8.4 Hz, 1H, Ar-H), 7.40
(dd, *Jyun=8.4 Hz, “Juy=1.8 Hz, 1H, Ar-H), 7.33 (d,
3Jun=8.8 Hz, 2H, Ar-H), 7.25 (d, *Jyu=1.8 Hz, 1H,
Ar-H), 5.21 (s, 2H, OCH,), 4.05 (s, 3H, NOCHj,), 3.88 (s,
3H, CO,CH;), 2.24 (s, 3H, N=CCHj;); “C NMR (100
MHz, CDCl;) d: 162.75, 154.30, 147.37, 136.71, 135.19,
134.81, 131.84, 130.27, 129.70, 129.44, 128.60, 127.37,
75.06, 64.05, 53.12, 12.79; IR (KBr) v: 3465, 2943, 2883,
1747, 1608, 1591 cm ~'. HRMS (ESI) caled for
CaoH;sCIF3N,NaO, [M+Na]" 431.0534, found 431.0541.

Z- VAR S Fe-(4- BT FE-2-(1-(3- =3 T HL 2K L) -E-
W IR TG ) RS O FER(EL): (B 44, 7%
85%. m.p. 69 C; '"H NMR (400 MHz, CDCl3) d: 7.92 (s,
1H, Ar-H), 7.83 (d, *Jy.u=8.0 Hz, 1H, Ar-H), 7.63~7.57
(m, 2H, Ar-H), 7.48 (t, *Jyu.y=7.8 Hz, 1H, Ar-H), 7.35 (dd,
3Jun=28.4 Hz, “Jyuy=2.0Hz, 1H, Ar-H), 7.32 (d, *Jin=
8.4 Hz, 1H, Ar-H), 5.50 (s, 2H, OCH,), 4.02 (s, 3H,
NOCH,), 3.88 (s, 3H, CO,CH3), 2.34 (s, 3H, N=CCH,),
1.32 (s, 9H, C(CH,);); >C NMR (100 MHz, CDCl;) o:
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163.80, 153.69, 153.02, 150.41, 137.39, 136.87, 130.86 (q,
2Jer=32.3 Hz), 129.27, 128.87, 128.82, 128.49, 126.39,
125.96, 125.59 (q, *Jer=3.5 Hz), 124.75, 124.04 (q,
'Jer=271.0 Hz), 122.87 (q, *Jer=3.9 Hz), 74.66, 63.13,
52.39, 34.84, 31.12, 12.75; "F NMR (376 MHz, CDCl;) :
—62.67; IR (KBr) v: 3447, 2969, 2941, 2824, 1737, 1606,
1586 cm ™. HRMS (ESI) caled for Co4H,;F3N,NaO, [M—+
Na]" 487.1810, found 487.1821.

E-FE 58 - (4- 0 T HE-2-(1-(3- = Gl L 4L )- -
W HE A S ) RO 418 PR (E2): A (A il 44, 7= 26
89%. m.p. 89~90 ‘C;'H NMR (400 MHz, CDCl;) J: 7.88
(s, 1H, Ar-H), 7.79 (d, *Jy.u=8.0 Hz, 1H, Ar-H), 7.59 (d,
3Jun=8.0 Hz, 1H, Ar-H), 7.50 (d, “J;.yu=2.0 Hz, 1H,
Ar-H), 7.47 (t, *Jyn=7.8 Hz, 1H, Ar-H), 7.40 (dd, *Jyn=
8.0 Hz, *Jy.u=2.0 Hz, 1H, Ar-H), 7.14 (d, *J;.y=8.0 Hz,
1H, Ar-H), 5.15 (s, 2H, OCH,), 4.04 (s, 3H, NOCHj), 3.82
(s, 3H, CO,CH;), 2.22 (s, 3H, CNCH3), 1.35 (s, 9H,
C(CHs)3); *C NMR (100 MHz, CDCl;) d: 163.58, 153.56,
152.29, 149.76, 137.30, 135.41, 130.78 (q, *Jer=31.7 Hz),
129.28, 128.85, 128.38, 126.89, 126.15, 125.59 (q, *Jer=
3.4 Hz), 124.90, 124.0(q, "Jer=269.4 Hz), 122.88 (q,
3Jer=3.9 Hz), 75.55, 63.74, 52.88, 34.77, 31.23, 12.53;
YF NMR (376 MHz, CDCl;) 6: —62.68; IR (KBr) v:
3458, 2966, 2937, 2868, 2818, 1737, 1610, 1588 cm .
HRMS (ESI) caled for C,4H,,F3sN;NaO; [M + Na] *
487.1808, found 487.1821.

Z-HR W R Fe-(4-B ] F-2-(1-(4-5 7R3k )-E- T .35
Jiic S8 ) 38 L8R R (E3): s Cadfifk, 7= 83%. 'H
NMR (400 MHz, CDCly) d: 7.62~7.56 (m, 3H, Ar-H),
7.35 (dd, *Jyn=8.0 Hz, “J;.;=2.0 Hz, 1H, Ar-H), 7.34~
727 (m, 3H, Ar-H), 5.47 (s, 2H, OCH,), 4.01 (s, 3H,
NOCH,), 3.87 (s, 3H, CO,CH3), 2.30 (s, 3H, N=CCH,),
1.31 (s, 9H, C(CH;);); *C NMR (100 MHz, CDCl;) o:
163.81, 154.00, 152.96, 150.46, 137.09, 135.04, 128.79,
128.57, 127.38, 126.18, 125.84, 124.63, 74.51, 63.13,
52.39, 34.85, 31.14, 12.76. HRMS (ESI) caled for
Ca3Hy,CIN,NaO, [M+Na]" 453.1556, found 453.1557.

E-FV AR 28 H-(4- B ] FH-2-(1-(4- 5 AR ) -E- T 2, 5%
Jli 58 L) ) Z R S (B4): B (OBUA, 7% 87%. 'H
NMR (400 MHz, CDCl;) d: 7.55 (d, *J wu=8.4 Hz, 2H,
Ar-H), 7.48 (d, *Jy.u=1.6 Hz, 1H, Ar-H), 7.40 (dd, *Jy.y=
8.4 Hz, *Jun=2.0Hz, 1H, Ar-H), 7.31 (d, *Jyun=8.4 Hz,
2H, Ar-H), 7.14 (d, *J;.y=8.0 Hz, 1H, Ar-H), 5.12 (s, 2H,
OCH,), 4.03 (s, 3H, NOCH;), 3.81 (s, 3H, CO,CHj3), 2.18
(s, 3H, N=CCHj,), 1.34 (s, 9H, C(CH3)3); *C NMR (100
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MHz, CDCl;) d: 163.54, 153.86, 152.22, 149.79, 135.60,
135.01, 134.95, 128.53, 128.41, 127.40, 126.87, 126.03,
124.81, 75.38, 63.72, 52.86, 34.78, 31.27, 12.55. HRMS
(ESI) caled for C,3H,,CIN,NaO, [M—|—Na]+ 453.1549,
found 453.1557.

Z-FA M 2 -(4- B0 T -2-(1-(4- LR S -E- W &
LR R L) R CR HER(ES): B AR, 7% 80%.
'H NMR (400 MHz, CDCl3) 6: 7.62 (d, “Ji.y=1.2 Hz, 1H,
Ar-H), 7.54 (d, *Jy.n=8.4 Hz, 2H, Ar-H), 7.34 (dd, *Jy.y=
8.0 Hz, “/u.y=2.0 Hz, 1H, Ar-H), 7.30 (d, °J z.5n=8.0 Hz,
1H, Ar-H), 7.16 (d, >J y.;=8.0 Hz, 2H, Ar-H), 5.47 (s, 2H,
OCH,), 4.01 (s, 1H, NOCH,), 3.87 (s, 3H, CO,CH3), 2.35
(s, 3H, Ar-CHj), 2.31 (s, 3H, N=CCHj3), 1.31 (s, 9H,
C(CHs)3); *C NMR (100 MHz, CDCl3) 6: 163.87, 155.14,
152.93, 150.53, 139.07, 137.43, 133.85, 129.11, 128.74,
126.12, 126.04, 125.76, 124.50, 74.32, 63.13, 52.38, 34.87,
31.17, 21.30, 12.98; HRMS (ESI) caled for C4H3oN,NaO,
[M+Na]" 433.2101, found 433.2103.

E-F A& F-(4- 80 ] 36-2-(1-(4-F F R H5)-E- . 2,
BEJ AU TR R AR 1R T R(E6): 3 (A, 7% 88%.
'H NMR (400 MHz, CDCl;) d: 7.56~7.42 (m, 3H, Ar-H),
7.38 (dd, *Ju.y=8.0 Hz, “Jyn=2.0 Hz, 1H, Ar-H), 7.15 (d,
3Jun=8.0 Hz, 1H, Ar-H), 7.13 (d, *Jy.u=8.0 Hz, IH,
Ar-H), 5.12 (s, 2H, OCH,), 4.03 (s, 3H, NOCHj,), 3.81 (s,
3H, CO,CH;), 2.35 (s, 3H, Ar-CH3), 2.19 (s, 3H, N=
CCH3), 1.34 (s, 9H, C(CHs);); “C NMR (100 MHz,
CDCl3) 6: 163.58, 155.01, 152.17, 149.82, 139.04, 135.80,
133.76, 129.06, 128.34, 126.79, 126.04, 125.98, 124.69,
75.13, 63.73, 52.87, 34.79, 31.28, 21.29, 12.76. HRMS
(ESI) calced for C,4H30N;NaOy [M—|—Na]+ 433.2101, found
433.2103.

32.5 E-2-FRALAi-(2-i8 FA-S-AAR L) TR T
5 (F) 49 5 A%,

7 100 mL JRELEH PN 5.72 g (0.02 mol) E-2-H1
AP G HE-(2-1R AL 23 £ B R (E) AT 20 mL IRIR IR,
TEVKERIS T IEFR R, FLHITE A FR[65%MH 2 2.00 g (0.02
mol)Fl 4 mL KIRIRIE &R A KR, 18
—5~5 C NN, e, 4kgk M 20 min, TLC R %
M54, AR R BB AR N UK K H BT ¢ ] A, 3ok g,
Yok, TERITH O OERACE MR ELS 1T 5.8 ¢
44, 774 87%. m.p. 77~79 C; 'H NMR (400 MHz,
CDCly) 6: 8.26 (dd, *Jyun=28.8 Hz, “Juuy=2.0 Hz, 1H,
Ar-H), 8.04 (d, *J;.u=2.0 Hz, 1H, Ar-H), 7.68 (d, *Jyn=
8.8 Hz, 1H, Ar-H), 4.34 (s, 2H, BrCH,), 4.10 (s, 3H,
NOCH;), 3.92 (s, 3H, CO,CH;); *C NMR (100 MHz,
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CDCl3) 6: 162.35, 147.45, 146.79, 142.84, 131.69, 131.31,
124.65, 124.31, 64.32, 53.41, 28.55; IR (KBr) v: 3678,
3104, 3045, 2952, 1718, 1612, 1582, 1528 cm '. HRMS
(ESI) caled for C;;H;,BrN,Os [M+H]" 330.9927, found
330.9924.

326 E-TEATLRL-G-FAA2-(1-G-ZAFAEXK
H)-E-T AR AT H)FA) TET B8 (G1)AI 6 A%

FETH1) 100 mL HfH N 0.38 g (1.85 mmol)[f]
—HE PR NG, 0.56 g (4 mmol) TL/KBRFRETAN 3 mL
DMF, F=i FHHE 1 h 5, AR 0.66 g (2
mmol) E-2- FAR I i - (2- 15 -5l L 2R 56 £ 1 i
(F)If1 3 mL DMF ¥, I #2 i Rsa EFr, s
R8N 5 h, TLC Ml [ b 58 . KA B AN VKK
o AR B TR PE, 10 mLX2 4 LTEARI 3
K, AT, ok, Wi, M S 28 Ca
fi¥) © (LR LTE)=100 : 113 0.61 g BLtafdfk, j=%
72%. m.p. 109~110 ‘C; '"H NMR (400 MHz, CDCl) :
8.27 (d, *Ji.u=28.0 Hz, 1H, Ar-H), 8.07 (s, 1H, Ar-H), 7.85
(s, 1H, Ar-H), 7.77 (d, *Jy.n=7.6 Hz, 1H, Ar-H), 7.67 (d,
Jun=28.4 Hz, 1H, Ar-H), 7.61 (d, *Juu=7.6 Hz, 1H,
Ar-H), 7.47 (t, *Jyuuy=7.6 Hz, 1H, Ar-H), 5.20 (s, 2H,
OCH,), 4.05 (s, 3H, NOCHs), 3.86 (s, 3H, CO,CHj3), 2.27
(s, 3H, N=CCH,); *C NMR (100 MHz, CDCl;) 6: 162.52,
154.69, 147.34, 147.21, 143.88, 136.76, 130.53 (q, “Jer=
34.1 Hz), 129.31, 129.27, 128.95, 125.94 (q, *Jer=23.4
Hz)), 124.22, 124.20, 123.94 (q, 'Jer=269.8 Hz), 122.90
(q, *Jer=3.4 Hz), 73.72, 64.19, 53.17, 12.64; ’F NMR
(376 MHz, CDCly) 6: —62.72; IR (KBr) v: 3685, 3082,
2943, 2864, 1745, 1586, 1528 cm™'. HRMS (ESI) calcd for
CaoH oF3N306 [M+H]" 454.1225, found 454.1220.

HIFEFER LA T G2~GS:

E-FUAR W - (5- T HE-2-(1-(4- 5 R HE)-E- W £ 3k %
AP I ZEIE) LB HE(G2): PR, 723 79%. mup.
85~87 ‘C; 'H NMR (400 MHz, CDCl;) J: 8.26 (dd,
3Jun=238.4 Hz, “Jy.y=2.3 Hz, 1H, Ar-H), 8.06 (d, “Jy.n=
2.3 Hz, 1H, Ar-H), 7.65 (d, *Ju.u=8.4 Hz, 1H, Ar-H), 7.52
(d, *Ju.n=8.8 Hz, 2H, Ar-H), 7.31 (d, *Jy.u=8.8 Hz, 2H,
Ar-H), 5.16 (s, 2H, OCH,), 4.04 (s, 3H, NOCHj,), 3.85 (s,
3H, CO,CH;), 221 (s, 3H, N=CCH;); “C NMR (100
MHz, CDCls) d: 162.50, 154.95, 147.37, 147.16, 144.07,
135.43, 134.39, 130.66, 129.23, 128.61, 127.39, 124.24,
124.17, 73.56, 64.18, 53.17, 12.61; IR (KBr) v: 3075,
2951, 1716, 1610, 1579, 1529 cm™'. HRMS (ESI) calcd for
C1oH9CIN;O¢ [M+H]" 420.0959, found 420.0957.

E- TR P 38 - (5- M 4 -2-(1-(4- F L 2R I )- - 2 B
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Jli 58 3 ) 2R 36 ) R H R (G3): d (o [l A, 72 81%.
m.p. 73~74 ‘C; '"H NMR (400 MHz, CDCl;) ¢: 8.26 (dd,
3Jun=238.4 Hz, *Jy.y=2.3 Hz, 1H, Ar-H), 8.06 (d, “Ji.y=
2.3 Hz, 1H, Ar-H), 7.66 (d, *Ju.y=8.8 Hz, 1H, Ar-H), 7.47
(d, *Jy.u=8.2 Hz, 2H, Ar-H), 7.15 (d, *Jy.u=8.0 Hz, 2H,
Ar-H), 5.16 (s, 2H, OCH,), 4.04 (s, 3H, NOCHj;), 3.85 (s,
3H, CO,CH;), 2.35 (s, 3H, Ar-CH3), 2.22 (s, 3H, N=
CCH;); “C NMR (100 MHz, CDCl3) &: 162.51, 156.02,
147.42, 147.08, 144.40, 139.48, 133.18, 130.59, 129.19,
129.11, 126.02, 124.19, 124.13, 73.34, 64.17, 53.16, 21.27,
12.77; IR (KBr) v: 3693, 2942, 1727, 1522, 1459 cm .
HRMS (ESI) caled for CyH,N3;0s [M+H]" 400.1510,
found 400.1503.

E-FA 0 B - (5-Al 6 -2-(1-(3- Al k-4 F L DR L )-E-
W L FE N ) R HL) 1R R (G4): s A [l A, f= %
89%. m.p. 142~143 ‘C; 'H NMR (400 MHz, CDCl;) §:
8.27 (d, *J.u=8.4 Hz, 1H, Ar-H), 8.18 (s, 1H, Ar-H), 8.07
(s, 1H, Ar-H), 7.73 (d, *Ju.n=8.0 Hz, 1H, Ar-H), 7.66 (d,
3Jun=8.4 Hz, 1H, Ar-H), 7.32 (d, *Jy.u=8.0 Hz, 1H,
Ar-H), 5.19 (s, 2H, OCHS,), 4.05 (s, 3H, NOCHj;), 3.87 (s,
3H, CO,CH;), 2.59 (s, 3H, Ar-CH3), 2.25 (s, 3H, N=
CCH;); “C NMR (100 MHz, CDCl3) d: 162.52, 153.73,
149.29, 147.32, 147.23, 143.76, 135.15, 134.46, 132.87,
130.72, 130.07, 129.25, 124.24, 124.21, 122.14, 73.79,
64.22, 53.22, 20.27, 12.42; IR (KBr) v: 3694, 3072, 2954,
2862, 1745, 1612, 1585, 1521 cm™'. HRMS (ESI) calcd for
CaoHoN,Os [M+H]" 445.1356, found 445.1354.

E-FUAR W2 - (S5-I -2-(1-(4- B R 8- E- W £ Hk i
AR R S HBR(GS): s talifg, =% 80%. m.p.
142~143 “C; '"H NMR (400 MHz, CDCl;) &: 8.26 (dd,
3Jun=238.6 Hz, *Jy.y=2.2 Hz, 1H, Ar-H), 8.07 (d, *Jiy=
2.0 Hz, 1H, Ar-H), 7.65 (d, *Jyuy=8.4 Hz, 1H, Ar-H),
7.60~7.53 (m, 2H, Ar-H), 7.07~6.99 (m, 2H, Ar-H), 5.16
(s, 2H, OCH,), 4.04 (s, 3H, NOCH;), 3.85 (s, 3H,
CO,CH3), 2.22 (s, 3H, N=CCH3); >C NMR (100 MHz,
CDCLy) o: 163.53 (d, 'Jor=248.1 Hz), 162.51, 155.04,
147.39, 147.15, 144.17, 132.11(d, *Jc.r=3.2 Hz), 130.64,
129.21, 127.99 (d, *Jer=8.2 Hz), 124.24, 124.16, 115.40
(d, 2Jer=21.6 Hz), 73.48, 64.17, 53.16, 12.78; '°’F NMR
(376 MHz, CDCl;) §: —111.76; IR (KBr) v: 3690, 3111,
3076, 2954, 1724, 1617, 1599, 1522 cm'. HRMS (ESI)
caled for C;oH;oFN3;O¢ [M + H] ' 404.1257, found
404.1252.
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327 E-F¥ AL RA-S-RIAE2-(1-G-Z A FHEK
H)-E-To TR P )R AR) LB T B (H) 49 4%

76 25 mL B I 0.45 g (1 mmol) E-H5F
(5T HE-2-(1-3- = S R L )-E- W0 L i S
FFEIED) LR P ES(G) A 10 mL VK 218, nFAdHEvfi.
SAHEIIAN 0.22 g (4 mmol)EK HAE 60 C KXW 4 h,
TLC A0 s W 58 B B 3 ik ik 98 ok 22 ok S JLIR A
Y, W EINVKAK A AT, G E, PR, TR
LR Z TV TR © V(LR 4.18)=30 : 1173 0.29
g WO E A, P7% 68%. m.p. 124 °C; 'H NMR (400 MHz,
CDCly) 6: 7.87 (s, 1H, Ar-H), 7.79 (d, *Jy.y=7.6 Hz, 1H,
Ar-H), 7.59 (d, *Ji.yu=7.6 Hz, 1H, Ar-H), 7.46 (t, *Jyn=
7.8 Hz, 1H, Ar-H), 7.28 (d, *Ju.u=8.4 Hz, 1H, Ar-H), 6.72
(dd, *Juny=82 Hz, “Juy=1.8Hz, 1H, Ar-H), 6.49 (d,
*Jun=2.0 Hz, 1H, Ar-H), 5.01 (s, 2H, BrCH,), 4.04 (s,
3H, NOCHs), 3.81 (s, 3H, CO,CHj), 3.76 (s, 2H, NH,),
2.18 (s, 3H, N=CCHjs); C NMR (100 MHz, CDCl;) 6:
163.39, 153.18, 149.67, 146.25, 137.40, 131.44, 130.91,
130.75 (q, “Jer=32.5 Hz), 129.26, 128.80, 125.50 (q, *Jer
=3.4 Hz), 125.34, 124.04 (q, 'Jer=270.8 Hz), 122.87 (q,
3Jer=3.6 Hz), 115.90, 114.69, 74.89, 63.80, 52.87, 12.48;
F NMR (376 MHz, CDCly) 6: —62.67; IR (KBr) v:
3476, 3382, 2954, 2879, 1730, 1622, 1590, 1505 cm ",
HRMS (ESI) caled for CoHy F5N;O4 [M+H]" 424.1475,
found 424.1479.

4 REVEMHEMNRTE

ATEE M ARR A B R N ZEAREEIR R
WBE R VA TR T YR T A 0 T A K R S
T TR AR SRR onT ¢, AP T A A AR 5 1500, 48
JE A S AL B A R EAR, SROPIME, 5 AN
BE A .
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