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2 BRI EY N-IEOE ECA R B 18 S 4R & R R E B M R SR

AAAT RIA & OB K & kiE

# ot AN EAF
(WEASACECT 25 THAE 226019)

WE BTN RS R PRUR 450, Wit B — R 508 8 B S SR B T [ V- e S N ol ok fl 7 A 40,
HH PR S R E NGRS B KT R T ST EMRIE. Y125 1= A A BUE IR R, /£ 500 pg/mL
MWARIKEE T, i B &Pkl du i % AR L 100%. 4 MESYIAE 100 pug/mL PRI EE T4 RS AR IEE Ny
80%~100%, 2 MLAPITE 20 pg/mL MR BE NSRS HRABH 40%~50% 8524, 5 AMMEEPITE 500 pg/mL U B T Xt
0 b A R 2 AR L BB 90%~100%. AR, 2 MEAHITE 500 pg/mL MR E R X 2L 0 i 70%~80%
HIBBEE.

RERIA FRERE; NobeE R ARG AEPE T

Synthesis and Biological Activities of Novel N-Pyridylpyrazole
Amide Compounds Carrying Isoxazole Unit

Zheng, Dandan’ Ni, Yadan® Qian, Cheng Zhang, Min

Zhang, Zichan  Dai, Hong®  Zhou, Beibei  Zhang, Lifang™
(College of Chemistry and Chemical Engineering, Nantong University, Nantong, Jiangsu 226019)

Abstract A series of new N-pyridylpyrazole amides bearing substituted isoxazole moiety were designed and prepared based
on chlorantraniliprole. These compounds were structurally determined through '"H NMR, '*C NMR and elemental analyses.
Bioassay results displayed that all designed compounds showed a mortality rate of 100% towards Oriental armyworm at the
dosage of 500 pg/mL. At the dosage of 100 pg/mL, the mortality rates of four compounds towards Oriental armyworm were
80%~100%. Two compounds had 40%~50% insecticidal activities towards Oriental armyworm at the concentration of 20
pg/mL. At the concentration of 500 pg/mL, five compounds demonstrated 90%~100% insecticidal activities against Aphis
medicaginis. Moreover, at the dosage of 500 pg/mL, two compounds exhibited 70%~80% insecticidal activities against
Tetranychus cinnabarinus.

Keywords isoxazole; N-pyridylpyrazole; synthesis; biological activity

EHT, 2 BRI R L3l 0 26 43t M T RS9 o 24
FERI A AR — T NI i BE I 1y — 2K B B A
IR BTG, FEAR YA = S AT AT T W R iR
& H 2K H B 1% (Chlorantraniliprole) 5 ¥R & B Bt i
(Cyantraniliprole, & 1)XPH5HL, W gt SR SUBRO S T H
AR BAEA, R 5 eS8 BRI By,
IZ RIS HUR R RAT e Ak AR S50 AT A% 2 BT L

TEF I EN, Jngsk, DBEADH& WSS TR
N-IHE g SEME AT A= e B 1) HH R, U0 Kang R8240
EEY AMR DTE 100 pg/mL AR E T KNSR
[ FE2A 100%; Zhang 25"E &4 BB DE
200 pg/mL MR BE T XPRG HUR R KIEPE R 100%. 5
et — P S AR AL AR T TR AR, FREmkk
e T HAR MR R R KPR S v, 7EAE
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PR BT AR fe S A B A )z i s L
Zhong ZPI& L&Y C(® DEMIRIKE N 500
pg/mL B GPRE HUP) R HUCRIA 100%, %l d it st
N 80%; Yang Z5HRIE 1k &1 DR DMK E AN
100 pg/mL B X /N BOEE R 100%, MK EE N
12.5 pg/mL BN BB ZAIIE 70%. Kk, AT
Ak S I\ N-IHE i J5 il PR AT A 4 R PR 2R BT TS A
ARHIFFE LA HURI A e 2 F B e o 2 B, R G B e 2
B A, XTI PRER -7 Pk B A BEAT B, KRR
A S MEme B [ B e, [T R LI IA 34 VR R FH 7
W FE A B S e, WA R T — RS B
WEER P87 Y N-ILE i L e T i 45 90 (Scheme 1), i
LRl ER L e RN % RS

1 GR5vHe
1.1 HEYNER
FegHE A 8. 10 LLE HArb &9 11 K& s 1E
U Scheme 2 Fizn. WAk 3 DL S-HUCZE L R me-3-
FH R FR S (1) v dh JEok), @ i AL aiE 5L, IR 75 31
S-S IR e 3- I (2). ThIAlE 2 5ELRAE
T R AL R R AE AR NS S-BACE

s

Chlorantraniliprole

4

H H
Br o N Br 0 N B
/ H q H
N. NN NS N
N N N
N
N cl C A\ © N . o)
S |

Cyantraniliprole

FESpIEmE-3- L G((3). Ak 8 & DL 3-5-2-MkhE
A EORE, 5 Dok g — WS AE LI ANVE B 461 T 4
A IMUIE R R 4, B TERR M KA T & TRER A
PSSR G 5. dialtk 5 Sehiak 3 fEB R i
U THERBAEY 6, R IG1EE AR HF B K
WP R A KRN, TR SRR HIEEY 7.
T4 7 15 B S N, N-— FF 356 R e Ak R A S A R
AR BT B TR 8. R[] 4A 3 5 482K — I I e
RGN EY 9, FS5KE BRI AL &Y
10, HElfA 10 58P ek 8 &ML Arfh &4
1. EERBEREAEY 11, ELL uf v, I3 T4
) Js I 2 A5 10F SR MmN (R 1), ik 1 mThn, &
PL= ZHEARAEIR T, — SR R SIA T, iR
ZAFR, 1IF PR AR LT, R 65%. Bk %%
ISR H A5 i 5 2 e P 2 AR S R BA ) V- g St
WA T iz

1.2 BiRLEYRIEE S

CLHbRGEY 11d BT iENT. A 11d 1 'H
NMR ##i nl 0, BURIEERR ) 2 NEAE § 8.47 Fil 7.89
DA H B, BUARMEE 3R F4h 1 ANEAE § 7.37~7.40 LA
Z BEIEHI, 4-FEURRINN 4 NEAE 6 7.69 Fil 7.42 LA

al CFs
v S
H
/ N N
\\ H cCl
NG
<

o

B SEEPB. RECRBUEAL A A~D K4k

Figure 1 Structures of chlorantraniliprole, cyantraniliprole and compounds A~D

Chlorantraniliprole

B 1
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Scheme 1 Design of target compounds 11
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11a: R'= 4-Cl, RZ= H; 11b: R' = 4-Cl, R? = 4-F; 11c: R' = 4-Cl, R? = 4-OMe; 11d: R" = 4-Cl, R? = 4-Me; 11e: R" = 4-Cl, R? = 2,4-Cly; 11f: R' = 4-F,
R%2=H; 11g: R'= 4-F, R?= 4-F; 11h: R' = 4-F, R? = 4-C|; 11i: R" = 4-F, R? = 4-OMe; 11j: R' = 4-F, R? = 4-Me; 11k: R' = 4-F, R? = 2,4-Cl,; 11I: R' = 4-

Br, R?2=4-Cl; 11m: R = 4-Br, R? = 4-OMe; 11n: R" = 4-Br, R? = 4-Me

ER2 HFEEY 1la~11n 128 5L

Scheme 2 Synthetic route of target compounds 11a~11n

R RRRRIZ RS E A 108 & B

Table 1  Effects of reaction conditions on the preparation of
compound 11f
Reaction .
Entry Base Solvent .. Yield/%
condition
1 Pyridine CH,Cl, rt.for8 h 61
2 Pyridine CHCl; r.t. for 8§ h 51
3 Pyridine CH;CN r.t. for 8§ h 35
4 EtN CH,Cl, r.t. for 8 h 65
5 EtN CHCl; r.t. for 8 h 57
6 EtN CH;CN r.t.for8 h 37
7 NaHCO; CH)Cl, r.t. for 8 h 19
8 NaHCO; CHCl r.t. for 8 h 15
9  NaHCO; CH;CN r.t.for8 h 10
10 Pyridine CH,Cl, Reflux for 8 h 54
11 EN CH,Cl, Reflux for 8 h 62

XU L, 4- B ELUR IR IR ) 4 NETE 6 7.61 1 7.25 LA
XU B, 5 0 7.11 B FIE NBERG A, 7E 5 6.67 [ HlE
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N AR BRI FERERR IR 1) 45, 1E 6 6.42 [F LGN
4- S 2R T AT () S REME IR I 4-, 7E 6 6.33 HIHLIEN
ML E PR AH T (I PR R 4-51, SEHHIE T S AE 6 5.42
DL B, UM FRIE I EAE 6 4.59 LIOBUIE H L,
IR A-FEMELE 6 239 DLFIEHEL A 11d 1 PC
NMR i ol &, SR T AHE I 05 7 Y IAE ©
62.49, RJEFHIER T R T HILE 6 3547, 2K
IRHEI 4-07 H b )5 7 HH BLTE 6 21.50.
1.3 EEMN

R AP B AR A B AR U, R
JE 5% 35 9000 5 H bk & 0 A% SR i 5 e HOE
HOBRTEEIE WA 2. 78 500 pg/mL MR R, Hirtk
AW Ma~11n SR g 205 % RUR, Hoxt
I BIER AN 100%, 55 I8 25 50K B Bk 25
RAHY; BRI EE E 100 pg/mL i, #5> Hbsfb &
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Puxi kil HUR I RAFIR AR, BARLEY) 11c, 114,
114, 11j A1 110 XK B EEE 53 7128 100%, 100%, 80%,
90%F 50%, HH 11e, 11d A1 11§ 55 d 2K F BEZ 5%
HOE AR, SRR RN 20 pg/mL B, A
PIEAL BT E — @ R AR . SRR 5 KL,
Ho R'=4-C1 i, 11¢ (R*=4-OMe) Al 11d (R*=4-Me)
SHREEE S0%A1 40%MIEER, BT 11a (R°=H).

11b (R*=4-F)f 11e (R?=2,4-CL) 1B %%; 4 R'=4-F I},
11i (R?=4-OMe)F 11j (R*=4-Me)®}H5 Bt 19 F 56453 7
N 20%A 30%, EEmT HRUEWRIPIRL. /£ 500
pg/mL MR EE T, #5 B il S4xt i do 2 00 8 s
FIA GG, BEFRLAY 1a, 11c, 11d, 11§ A1 11m X}iF
HIFFERS N 100%, 100%, 90%, 90%A1 100%, 5
M bR AR B ORI A DR B2 P 2 100 pg/mL B,
FLE b SRl BUE BN R AICR, MHROR R it
AR, %4 R'=4-Cl i}, 11a (R*=H), 1lc R*=
4-OMe)F 11d (R*=4-Me)XT 5 I EICE 251N 30%,
60%F1 40%, EALT 11b (RP=4-F)H 11e (R*=2,4-Cl,)
A BBUR, 24 R'=4-F I}, 11j (R*=4-Me)*HiF i) 5%
FHE N 50%, IFTHa 11f  (R*=H). 11g (R*=4-F).
11h (R*=4-Cl). 11i (R*=4-OMe)F1 11k (R*=2,4-Cl,)¥]
Bk, 24 R'=4-Br I}, 11m (R*=4-OMe)*}iF g1 {1 5% 5E
N 30%, E=T 111 (R?=4-C)A 11n (R*=4-Me)J 4%
ROE. HAN, 11e (R'=4-Cl, R?=4-OMe)fl 11d (R'=
4-Cl, R®*=4-Me){E 500 pg/mL <& T X AR mb - £ 3
80%F 70%MI AR KIEYE, BB T HE Bt &4, M

BARMBRRMATER, B &Y e R'=4-Cl,
R*=4-OMe)# 11d (R'=4-Cl, R*=4-Me)*} BTl izt (kG
g ORI R RD I AR S T R R e, (S
H— BRI,

2 i

DA AR ORI B e S, E AU 14 A
F AR SR IR N-IH i JEE AL PR T A S .
'H NMR, "“C NMR FICER S H AR &t 17 7 4
FIBRE. = A BE PEIIN KGR R, 7E 500 pg/mL Wl
IR R, HFF7Y 11a~11n PR S35 23 100%195L
PR, tbEY) e, 11d, 113 F1 11§ 7£ 100 pg/mL K R Xt
Rl B KR 5518 100%, 100%, 80%A1 90%, 11¢
11d £ 20 pg/mL WJE T XK RATIAT 50%H1 40% [ 4
YEF; &) 11a, 11c, 11d, 11§ A1 11m 7£ 500 pg/mL ¥
JE R R BIERE 90%LL b, 11e, 11d A1 11§ 7E
100pg/mL ¥R FE TR HILR I 40%~60% 4 HUE
PE; A, 11e A1 11d 7E 500 pg/mL ¥ T %o 2R - )
TIEHI A 80%FN 70%. 1X A g 8% AL 4 B A1
HIWE SR 7 R 0 S0 AR

3 SCIEES
3.1 5

A B E SR X4 A0 s 2 A (LB T
REZKIE); tb&% '"H NMR F1 C NMR W% H

2 HEEY a~11n 1A EEBEE %)
Table 2 Bioactivities of designed compounds 11a~11n (mortality/%)

Oriental armyworm

Aphis medicaginis Tetranychus cinnabarinus

Compd. ) g/mL 100 pg/mL 20 ug/ml, 4 pgmL 500 pmL 100 pgml 20 pg/mL 500 pg/mL  100pg/mL
11a 100 0 — — 100 30 0 0 —
11b 100 0 — — 0 — — 0 —
11c 100 100 50 0 100 60 0 80 0
11d 100 100 40 0 90 40 0 70 0
11e 100 0 — — 0 — — 0 —
11f 100 0 — — 0 — — 0 —
11g 100 0 — — 0 — — 0 —
11h 100 0 — — 0 — — 0 —
11i 100 80 20 0 0 — — 0 —
11j 100 90 30 0 90 50 0 0 —
11k 100 0 — — 0 — — 0 —
111 100 0 — — 0 — — 0 —
11m 100 0 — — 100 30 0 0 —
11n 100 50 0 — 0 — — 0 —

Chlorantra- 100 100 100 100 _ _ _ — —
niliprole

Imidacloprid — — — 100 100 100 — —
Fenpyroximate — — — — — — 100 100
@« refers to not tested.
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BRUKER 400 MHz #ZHiFEHRI(TMS HNNFFR); L&D
TCE TN E K Yanaco-CHN CORDER MT-3 H 37T
FoMAC B e A AR (G 1 RS
BR[27177 156 %, L&D 4 F S $3HE SCHR[28177 VA k.
32 EYM28EmK

# 0.05 mol HA4A 1. 80 mL J/K ZEEHNF] 250 mL
MR, EIERBEE 10 min J5, VKIS T AdLd it
I 0.3 mol MIEALAN. INif )5, 8= RBiH: 6~8 h.
IR OB, A SO RN 30 mL 7K, E A R R 1 T
pH ZHtk, BUERR 2 KRS RE, H AR GEEAEE
(50 mLX3), &IHHHHM, &T/KRERENT15. i s 15
(4R 2, WEEHTIEHRPRE. A TS 2 1
SEy, BeEUH G R' N 4-OMe. 2,4-Cl, #1 4-Br (LS
SRR R TR gt

5-(4-H A S AR M3 i (22): (A EEE, 2
K 72%. m.p. 81~83 ‘C; 'H NMR (CDCls, 400 MHz) 6:
7.67 (d, J=8.80 Hz, 2H), 6.94 (d, J=8.80 Hz, 2H), 6.45
(s, 1H), 4.78 (s, 2H), 3.84 (s, 3H), 2.84 (s, 1H). Anal. calcd
for C,;H;NO;: C 64.38, H 5.40, N 6.83; found C 64.56, H
5.24,N 6.70.

5-(2,4- RS ) S B M3 FE (2b): 9% B A [E 4,
P F 66%. m.p. 78~80 C; '"H NMR (CDCls;, 400 MHz)
J5: 7.88 (d, J=8.40 Hz, 1H), 7.53 (s, 1H), 7.37~7.39 (m,
1H), 7.01 (s, 1H), 4.85 (s, 2H), 2.38 (s, 1H). Anal. calcd for
C1oH,CLNO,: C 49.21, H 2.89, N 5.74; found C 49.05, H
3.03,N 5.93.

5-(4-VRIRIE) S EmE-3- FE I (2¢): VR B CL B4, PR
70%. m.p. 97~99 ‘C; 'H NMR (CDCls, 400 MHz) o:
7.58~7.63 (m, 4H), 6.59 (s, 1H), 4.81 (s, 2H), 2.68 (s,
1H). Anal. caled for C,(HgBrNO,: C 47.27, H 3.17, N 5.51;
found C 47.12, H 3.05, N 5.68.

33 HEM3INERK

# 30 mmol &%) 2. 50 mL 5 N3] 100 mL
SN, vk ERE T ) H A% 0 60 mmol — &R
RS mL). niFE, A 8 i N,N-—
FE FR . e IR SRR IR 2~3 h. N4
J&, TR 20 mL /K, 432, KA A&
FREZEEL(30 mL X 3), &HANE, SIKIREREAT 1%
AL EY) 3, RERATEEH T~ 5 M.
34 HEVME6HERK

% 20 mmol 1L &% 3. 20 mmol thEY) 5 J 80 mL
CHEINE) 250 mL [ R, S HAERE T A 48
mmol Jo/KBRIRHR. INEFJE, R BIBINEENR 8~9 h.
SN EEHRE, g, 20 mL 2SR E AR, BRRG %
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R EY) 6, ANIRATE AT Ja T SR
35 WEMTHER

# 3 mmol LAY 6. 40 mL HEEINE] 100 mL S B
i, BeETHERA 45 °C, AN 3 mL RS EN
20% M A EAENKIE . INGF G, BEIRRRIE 45 C, R
F6~7 h. RMEEW )G, @SRRI pH=1, HT
A, fhuE, FrhiEk 7, TEEHT I —2RM AT
BAEG A 7 IgEH, EELH RN 4-F k&9, @
ik T 2 AR BRI 3- {[S-(4- TR ) S e -
3- B H AR L -1-(3- EUME IE -2- 2 )- 1 H- Tk W -5- FE R (7b),
FEER 68%. mp. 165~167 ‘C; 'H NMR (CDCls, 400
MHz) §: 8.50 (d, J=4.00 Hz, 1H), 7.90 (d, J=8.00 Hz,
1H), 7.75~7.78 (m, 2H), 7.40~7.43 (m, 1H), 7.13~7.18
(m, 2H), 6.64 (s, 1H), 6.57 (s, 1H), 5.41 (s, 2H). Anal.
calcd for C1oH,CIFN4O4: C 55.02, H 2.92, N 13.51; found
C55.21,H2.75,N 13.31.

36 HEYI8HIARK

% 1.5 mmol 4L&4) 7. 30 mL 5 F ke F] 50 mL
SR, UK SFAE T A 4.5 mmol FEEST)
TEFEEW G mL). ndrE, mdEAd o S % NN-—
FROE TR, B fE = iR AR T3 4~5 h. 11RO,
WG BLRAREMLEY) 8, AaRain] HiEEA T F Pk
JV7.

37 HEMIMEM

¥ 20 mmol L&Y 3. 80 mmol 47 — Ik IV &
£h %% 80 mL N,N-—FEFMFENE] 250 mL KMHEH,
SRIGHNBTHRZE 50 °C, Pidk 6~8 h. RNEEH G,
] [ BRI 50 mL 7K, By, HhE, HTEk
G109, BEHTRHNRN. NEIEXEY 9 85,
%A R* A 4-OMe Al 2,4-CL, itk &4, it 2.0 45 8,
(CEIat T

2-{[5-(4- VAR 2 2 25 ) S g e -3 R ) R S g WUk R -
1,3-ZH(9a): A AR, =2 82%. mp. 177~179 C;
'H NMR (CDCl;, 400 MHz) d: 7.87~7.90 (m, 2H),
7.73~7.75 (m, 2H), 7.66 (d, J=8.80 Hz, 2H), 6.93 (d, J=
8.80 Hz, 2H), 6.41 (s, 1H), 4.98 (s, 2H), 3.83 (s, 3H). Anal.
caled for CoH4N,0O4: C 68.26, H 4.22, N 8.38; found C
68.08, H 4.10, N 8.57.

2-{[5-(2,4- AR I ) SR IE e 3 ) FY 3 ) S5 g PO ik -
1,3- Zf (9b): 7% B A E A, 7 75%. mp. 190 ~
192 “C; '"H NMR (CDCls, 400 MHz) 6: 7.89~7.91 (m,
2H), 7.84 (d, J=8.40 Hz, 1H), 7.75~7.77 (m, 2H), 7.50
(s, 1H), 7.34~7.37 (m, 1H), 6.96 (s, 1H), 5.03 (s, 2H).
Anal. calced for C;3H;(Cl,N,05: C 57.93, H 2.70, N 7.51;
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found C 57.76, H 2.85, N 7.69.
3.8 AW 10 AR

# 10 mmol £k &4 9. 100 mL JE/K Z %] 250 mL
B, ZiR A AN 30 mmol KA W
B HCN 80%). INiFiE, FHE BN 7~9 h. Vg
W, g, A 50 mL CEESREEA, W45 NS 1S
FMbEP10, W EEH TERP R, NHIEEY) 10
R4y, HELL R* N 4-OMe Al 2,4-Cl, AL &Y, 420
A5 1337 .

5-(4-H A A ) S L -3 2 (10a): 9% (00 [T 4K
A 78%. m.p. 75~77 C; '"H NMR (DMSO-d;, 400
MHz) 6: 7.77 (d, J=8.80 Hz, 2H), 7.08 (d, J=8.80 Hz,
2H), 6.84 (s, 1H), 3.83 (s, 3H), 3.75 (s, 2H). Anal. calcd for
CH;2N,0,: C 64.69, H 5.92, N 13.72; found C 64.89, H
5.76,N 13.54.

5-(2,4- " EUIREL) UL ME-3- FHZ(10b): 8 HE €0 [ 4K,
FF 73%. m.p. 103~105 C; '"H NMR (DMSO-d;, 400
MHz) 6: 7.90~7.93 (m, 1H), 7.85 (s, 1H), 7.60~7.63 (m,
1H), 7.16 (s, 1H), 3.80 (s, 2H). Anal. calcd for C;,Hg-
CLN,O: C 49.41, H 3.32, N 11.52; found C 49.23, H 3.49,
N 11.37.

3.9 BRUEY 1M1 HERK

¥ 1 mmol tb&4 10, 1 mL =2/ 20 mL —&
BN E] 50 mL SN, VKIBHEEE R mLrin 1.5
mmol (&4 8 B — & T HEIE (3 mL). INEFfE, #R B
WEWRDFE 8~10 h. 1F LR, FhyE, WAERRE T3
aE S ET LR ER) - VAR B =1 119815
HARr=4) 11a~11n.

3-{[5-(4-F IR ) S e 3 ) F A 3 1 - 1-(3- St e -
2-F)-N-[(5- 7 5 S W e -3 2 ) R L 1- 1 - MLt e - 5- R G fie
(11a): FEOEEK, 7% 66%. m.p. 155~157 “C; 'H NMR
(CDCls, 400 MHz) §: 8.47~8.48 (m, 1H), 7.89~7.91 (m,
1H), 7.68~7.73 (m, 4H), 7.35~7.45 (m, 6H), 7.22 (s,
1H), 6.67 (s, 1H), 6.48 (s, 1H), 6.34 (s, 1H), 5.42 (s, 2H),
4.59 (d, J=5.60 Hz, 2H); °C NMR (100 MHz, CDCl;) §:
170.61, 169.27, 162.26, 161.16, 160.93, 158.67, 149.39,
146.74, 146.26, 139.95, 139.37, 138.58, 136.36, 130.43,
129.32, 129.03, 127.11, 127.06, 125.80, 125.66, 125.38,
99.54, 98.97, 94.27, 62.49, 35.41. Anal. caled for
CaoHp0CLLNGO,: C 59.30, H 3.43, N 14.31; found C 59.49,
H3.58, N 14.17.

3-{[5-(4- ORI S e -3 L R A 0 ) - 1-(3- G e -
2-5)-N-{[5-(4-3 2K ) S W3- L  FH 3 L - L -t -5 -
Bz (11b): A EAR, 7R 62%. mp. 191~193 C; 'H
NMR (CDCls, 400 MHz) J: 8.48 (d, J=3.60 Hz, 1H),

4254 http://sioc-journal.cn/
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7.90~7.92 (m, 1H), 7.69~7.73 (m, 4H), 7.39~7.44 (m,
3H), 7.12~7.16 (m, 3H), 6.67 (s, 1H), 6.44 (s, 1H), 6.34
(s, 1H), 5.42 (s, 2H), 4.59 (d, J=5.20 Hz, 2H); *C NMR
(100 MHz, CDCly) 6: 169.67, 169.31, 165.11, 162.61,
162.28, 161.20, 160.89, 158.64, 149.28, 146.63, 139.53,
138.53, 136.38, 129.42, 129.34, 127.96, 127.87, 127.11,
125.65, 125.42, 123.46, 116.40, 116.18, 99.53, 98.77,
94.32, 62.51, 35.43. Anal. caled for CyH;oCl,FNcO4: C
57.53,H 3.16, N 13.88; found C 57.38, H 3.32, N 13.97.

3-{[5-(4-F R S WM 3 | P AR AL ) - 1-(3- Stk e -
2- 5 )-N-{[5-(4- F A B % 05 ) Jmp g -3 ) PR R ) -1 -
Me-5- FR B Jie (11c): 3 [ 4A, 7= % 61%. mup. 143~
145 °C; '"H NMR (CDCls, 400 MHz) J: 8.47 (d, J=3.60
Hz, 1H), 7.89 (d, J=7.20 Hz, 1H), 7.63~7.69 (m, 4H),
7.42 (d, J=8.40 Hz, 2H), 7.37~7.40 (m, 1H), 7.23 (s,
1H), 6.94 (d, J=8.80 Hz, 2H), 6.67 (s, 1H), 6.34 (d, J=
2.40 Hz, 2H), 5.41 (s, 2H), 4.56 (d, J=5.20 Hz, 2H), 3.84
(s, 3H); °C NMR (100 MHz, CDCl3) §: 170.61, 169.26,
162.25, 161.25, 161.07, 160.94, 158.64, 149.41, 146.77,
139.33, 138.60, 136.34, 129.32, 127.41, 127.10, 125.66,
125.37, 119.86, 114.42, 99.53, 97.55, 94.23, 62.49, 55.40,
35.43. Anal. calcd for C3)H,,C1LN¢Os: C 58.36, H 3.59, N
13.61; found C 58.50, H 3.43, N 13.50.

3-{[5-(4-F R ) S WM 3 | P AR AL ) - 1-(3- Stk e -
2-F5)-N-{[5-(4- F L8 ) S g e - 3 - 1 ) - 1 H1- ik A 5-
Flt(11d): AR, =% 61%. mp. 168~170 C,
'H NMR (CDCl;, 400 MHz) 0: 8.47 (d, J=4.40 Hz, 1H),
7.89 (d, J=8.00 Hz, 1H), 7.69 (d, J=8.40 Hz, 2H), 7.61
(d, J=8.00 Hz, 2H), 7.42 (d, J=8.40 Hz, 2H), 7.37~7.40
(m, 1H), 7.25 (d, J=10.00 Hz, 2H), 7.11 (s, 1H), 6.67 (s,
1H), 6.42 (s, 1H), 6.33 (s, 1H), 5.42 (s, 2H), 4.59 (d, J=
5.60 Hz, 2H), 2.39 (s, 3H); °*C NMR (100 MHz, CDCl;) 6:
170.85, 169.27, 162.26, 161.00, 160.94, 158.63, 149.38,
146.78, 140.80, 139.35, 138.62, 136.35, 129.71, 129.32,
127.11, 125.75, 125.69, 125.36, 124.36, 99.53, 98.30,
94.24, 62.49, 35.47, 21.50. Anal. calcd for C;oH,,C1,N¢O4:
C 59.91, H 3.69, N 13.97; found C 59.75, H 3.55, N 14.09.

3-{[5-(4-F R S MM 3 | P AU AL ) - 1-(3- Stk e -
2-FE)-N-{[5-(2,4- SR FE) S WEME-3 -5 ] FF I ) - 1 L k-
5-FME kL (11e): BEEREAEK, 722 67%. mp.159~161 C;
'H NMR (CDCl;, 400 MHz) J: 8.47~8.48 (m, 1H),
7.89~7.91 (m, 1H), 7.83 (d, J=8.40 Hz, 1H), 7.69 (d, J=
8.40 Hz, 2H), 7.51 (d, J=1.60 Hz, 1H), 7.43 (d, J=8.40
Hz, 2H), 7.35~7.41 (m, 2H), 7.15 (s, 1H), 6.88 (s, 1H),
6.67 (s, 1H), 6.33 (s, 1H), 5.42 (s, 2H), 4.62 (d, J=5.60
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Hz, 2H); *C NMR (100 MHz, CDCl;) J: 169.30, 165.89,
162.24, 161.16, 160.90, 158.63, 149.37, 146.79, 139.33,
138.49, 136.59, 136.38, 132.39, 130.72, 130.05, 129.33,
127.74, 127.10, 125.66, 125.38, 124.45, 103.91, 99.52,
94.24, 62.49, 35.45. Anal. calcd for C,0HgCI4NgO4: C
53.07, H2.76, N 12.81; found C 53.25, H2.62, N 12.98.

3-{[5-(4- AR 3L ) S e 3 ) F A 3 - 1-(3- St e -
2-FE)-N-[(5-7% J S M -3 356 ) B 356 1- 1 - e -5 - P G
a1f): A, 773 65%. mp.150~152 ‘C; '"H NMR
(CDCls, 400 MHz) J: 8.46~8.48 (m, 1H), 7.88~7.90 (m,
1H), 7.70~7.76 (m, 4H), 7.37~7.44 (m, 4H), 7.34 (s,
1H), 7.11~7.16 (m, 2H), 6.62 (s, 1H), 6.48 (s, 1H), 6.36
(s, 1H), 5.41 (s, 2H), 4.59 (d, J=6.00 Hz, 2H); *C NMR
(100 MHz, CDCl;) d: 170.58, 169.44, 165.05, 162.55,
162.27, 161.21, 160.90, 158.70, 149.43, 146.76, 139.33,
138.57, 130.41, 129.35, 129.03, 127.98, 127.90, 127.46,
127.07, 125.79, 125.37, 123.61, 116.33, 116.11, 114.38,
98.99, 94.27, 62.52, 35.39. Anal. calcd for CpoH,,Cl-
FN¢O4: C 61.01, H 3.53, N 14.72; found C 60.85, H 3.68,
N 14.83.

3-{[5-(4- IR 3L ) S M- 3 ) F A 3 - 1-(3- St e -
2- 5 )-N-{[5-(4- 5 A 2 ) S W e -3 R T R 2 ) - 1 - b a5
Itz (11g): EEOEE, 7% 63%. mp. 153~155 C;
'H NMR (CDCls, 400 MHz) J: 8.46~8.48 (m, 1H),
7.89~7.91 (m, 1H), 7.69~7.76 (m, 4H), 7.38~7.41 (m,
1H), 7.23 (s, 1H), 7.11~7.16 (m, 4H), 6.62 (s, 1H), 6.43
(s, 1H), 6.33 (s, 1H), 5.41 (s, 2H), 4.58 (d, J=6.00 Hz,
2H); “C NMR (100 MHz, CDCl;) §: 169.62, 169.47,
165.10, 162.60, 162.27, 161.31, 160.87, 158.70, 149.42,
146.76, 139.35, 138.49, 129.35, 127.98, 127.94, 127.90,
127.85, 125.39, 123.59, 123.43, 116.39, 116.35, 116.16,
116.13, 98.97, 98.81, 94.23, 62.53, 35.34. Anal. calcd for
C,oH oCIF,NO,: C 59.14, H 3.25, N 14.27; found C 59.32,
H 3.39, N 14.15.

3-{[5-(4-F IR ) S e 3 ) F A 3 - 1-(3- St e -
2- 5 )-N-{[5-(4- A 3L ) S W e -3 T R 2 ) - 1 - b a5
Mz (11h): E B EE, 722 68%. m.p. 151~153 C;
'H NMR (CDCls, 400 MHz) J: 8.47~8.49 (m, 1H),
7.89~7.92 (m, 1H), 7.75~7.78 (m, 2H), 7.67 (d, J=8.40
Hz, 2H), 7.44 (d, J=8.80 Hz, 2H), 7.39~7.42 (m, 1H),
7.14~7.18 (m, 2H), 6.98 (s, 1H), 6.64 (s, 1H), 6.48 (s,
1H), 6.32 (s, 1H), 5.42 (s, 2H), 4.61 (d, J=5.60 Hz, 2H);
C NMR (100 MHz, CDCly) d: 169.54, 165.07, 162.57,
162.27, 161.16, 160.85, 158.65, 149.32, 146.78, 139.38,
138.47, 136.54, 129.40, 129.29, 127.99, 127.91, 127.07,

Chin. J. Org. Chem. 2020, 40, 4249~4257

© 2020 Chinese Chemical Society & SIOC, CAS

125.50, 125.39, 123.62, 116.36, 116.14, 99.25, 98.96,
94.25, 62.53, 35.45. Anal. caled for CyH;oCl,FNcO4: C
57.53,H 3.16, N 13.88; found C 57.70, H 3.02, N 13.72.

3-{[5-(4-3 R 2 ) S WM 35 | R AR L ) - 1-(3- St e -
2- 5 )-N-{[5-(4- F A B % 05 ) Jmp g -3 ) PR ) -1 -
Me-5- FR G (1nd): B B AR, 72 E 70%. mp. 173~
175 “C; "H NMR (CDCls, 400 MHz) §: 8.48 (d, J=3.20
Hz, 1H), 7.88~7.91 (m, 1H), 7.73~7.77 (m, 2H), 7.65 (d,
J=8.80 Hz, 2H), 7.37~7.41 (m, 1H), 7.21 (s, 1H), 7.12~
7.17 (m, 2H), 6.95 (d, J=8.80 Hz, 2H), 6.63 (s, 1H), 6.35
(d, J=2.00 Hz, 2H), 5.41 (s, 2H), 4.58 (d, J=5.60 Hz,
2H), 3.85 (s, 3H); *C NMR (100 MHz, CDCl;) d: 170.67,
169.47, 165.06, 162.57, 162.29, 161.27, 160.92, 158.66,
149.41, 146.80, 139.36, 138.60, 129.35, 128.01, 127.92,
127.45, 125.39, 123.63, 119.87, 116.36, 116.14, 114.44,
99.01, 97.57, 94.23, 62.53, 55.43, 35.45. Anal. calcd for
C30H2CIFNGOs: C 59.96, H 3.69, N 13.98; found C 59.82,
H3.85,N 13.81.

3-{[5-(4- 3R 3 ) S a3 35 | PP A O ) - 1-(3- St e -
2-55)-N-{[5-(4- F FE A5 ) e Mg e - 3 - T HH 26k ) - 1 H-Pk - 5-
Mtz (11j): H O, % 61%. mp. 134~136 C;
'H NMR (CDCls, 400 MHz) 0: 8.47~8.48 (m, 1H),
7.89~7.91 (m, 1H), 7.74~7.77 (m, 2H), 7.61 (d, J=8.40
Hz, 2H), 7.37~7.41 (m, 1H), 7.13~7.27 (m, 5H), 6.63 (s,
1H), 6.42 (s, 1H), 6.34 (s, 1H), 5.42 (s, 2H), 4.58 (d, J=
5.60 Hz, 2H), 2.39 (s, 3H); *C NMR (100 MHz, CDCl;) 6:
170.83, 169.45, 165.05, 162.55, 162.30, 161.05, 160.90,
158.65, 149.36, 146.72, 140.78, 139.43, 138.63, 129.71,
129.38, 128.00, 127.91, 125.76, 125.38, 124.36, 123.63,
116.34, 116.12, 99.02, 98.36, 94.33, 62.55, 35.48, 21.49.
Anal. caled for C30H»CIFNO,: C 61.60, H 3.79, N 14.37;
found C 61.78, H3.62, N 14.21.

3-{[5-(4- 3R 3 ) S e 335 | P A 0 ) - 1-(3- bk e -
2-F)-N-{[5-(2,4- G A ) S w3 L ) R L 1 -
ME-5-FR P I (11k): B B R, 723 58%. mp. 159~
161 “C; '"H NMR (CDCl;, 400 MHz) ¢: 8.48~8.49 (m,
1H), 7.89~7.92 (m, 1H), 7.86 (d, J=8.40 Hz, 1H), 7.75~
7.79 (m, 2H), 7.53 (d, J=2.40 Hz, 1H), 7.37~7.41 (m,
2H), 7.14~7.18 (m, 2H), 6.95 (s, 1H), 6.89 (s, 1H), 6.64
(s, 1H), 6.32 (s, 1H), 5.43 (s, 2H), 4.65 (d, J=6.00 Hz,
2H); *C NMR (100 MHz, CDCL) J: 169.49, 165.97,
165.06, 162.57, 162.26, 161.05, 160.86, 158.59, 149.31,
146.81, 139.36, 138.46, 136.62, 132.41, 130.75, 130.08,
129.28, 127.99, 127.77, 125.38, 124.45, 123.63, 116.36,
116.14, 103.86, 98.97, 94.22, 62.52, 35.52. Anal. calcd for
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CyoH sC1FNGO,: C 54.44, H 2.84, N 13.13; found C 54.31,
H 2.99, N 13.01.

3-{[5-(4-VRIEIE ) S e 3 ) F A 3k - 1-(3- S e -
2- 5 )-N-{[5-(4- A 3L ) S W e -3 T R 2 ) - 1 - b a5
FRE e (1aD): s, 723 64%. mp. 141~143 C;
'H NMR (CDCls;, 400 MHz) J: 8.47~8.49 (m, 1H),
7.89~7.92 (m, 1H), 7.59~7.68 (m, 6H), 7.44 (d, J=8.80
Hz, 2H), 7.39~7.42 (m, 1H), 7.06 (s, 1H), 6.69 (s, 1H),
6.48 (s, 1H), 6.33 (s, 1H), 5.42 (s, 2H), 4.60 (d, J=6.00
Hz, 2H); *C NMR (100 MHz, CDCl;) §: 169.52, 169.35,
162.23, 161.19, 160.91, 158.65, 149.33, 146.77, 139.38,
138.48, 136.54, 132.29, 129.39, 127.29, 127.06, 126.07,
125.49, 125.40, 124.70, 99.59, 99.27, 94.24, 62.47, 35.42.
Anal. calcd for C,oH;oBrClLNqO4: C 52.28, H 2.87, N
12.61; found C 52.43, H2.70, N 12.52.

3-{[5-(4-VRIR L) S e 3 | A 2 1 - 1-(3- S e -
2-FE)-N-{[5-(4- W AU R R 0k ) e Mg e -3- R T e - 1L -
M-SR (1im): 35 B[R, 72 % 67%. mp. 165~
167 ‘C; '"H NMR (CDCl;, 400 MHz) o: 8.47~8.49 (m,
1H), 7.89~7.91 (m, 1H), 7.59~7.68 (m, 6H), 7.38~7.41
(m, 1H), 6.96~7.00 (m, 3H), 6.70 (s, 1H), 6.35 (s, 1H),
6.32 (s, 1H), 5.43 (s, 2H), 4.59 (d, J=5.60 Hz, 2H), 3.86
(s, 3H); *C NMR (100 MHz, CDCl;) d: 170.69, 169.33,
162.24, 161.27, 160.91, 158.58, 149.34, 146.80, 139.36,
138.61, 132.29, 129.30, 127.44, 127.30, 126.11, 125.37,
124.68, 119.86, 114.44, 99.60, 97.45, 94.22, 62.47, 55.42,
35.54. Anal. calcd for C30H,,BrCINgOs: C 54.44, H 3.35, N
12.70; found C 54.60, H 3.21, N 12.53.

3-{[5-(4-VRIEIE ) S e 3 ) F A 3k - 1-(3- S e -
2-F5)-N-{[5-(4- F L 2R 0 ) e g k-3 -  FH e - 1 - -5
HEEZ(1n): B OEAE, 7% 72%. mp. 160~162 C;
'H NMR (CDCls, 400 MHz) J: 8.46~8.48 (m, 1H),
7.88~7.91 (m, 1H), 7.59~7.63 (m, 6H), 7.37~7.40 (m,
1H), 7.24 (d, J=8.00 Hz, 3H), 6.68 (s, 1H), 6.42 (s, 1H),
6.34 (s, 1H), 5.41 (s, 2H), 4.58 (d, J=6.00 Hz, 2H), 2.39
(s, 3H); “C NMR (100 MHz, CDCl3) &: 170.82, 169.30,
162.26, 161.05, 160.95, 158.63, 149.35, 146.70, 140.78,
139.41, 138.62, 132.27, 129.71, 129.36, 127.28, 126.08,
125.73, 125.38, 124.66, 124.34,99.61, 98.33, 94.27, 62.48,
35.44, 21.50. Anal. calcd for C;yH,,BrCINgO,4: C 55.79, H
3.43,N 13.01; found C 55.62, H 3.27, N 13.12.

4 BT KL(Supporting Information) HAirfb 54 11a~
11n (1 'HNMR 5 C NMR &3, i SeppR AT LL 4% 2
A W 3k (http://sioc-journal.cn/) . %K.
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