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A 4-F HEABIERITEDN SR H A HREN

RE@e B AT OE 8 HEFR
Mrdee  HREC ARG

(PRI E N T AR ARASR  HM 310023)
C AT T KA TR B B 310014)

WE  UBUCERECARREER, S@EXM. Meerwein 5340, FHEML. . FI. FUEL L RN EGR— RS
SERIFTAN 4- 05 R RATAY), R T BRGS0k U . W0 USRS R R, R EKIE 500 mg/L
i, RE A DRTRE R BEERN 100%,; 245K E R 2 20 mg/L i, 2- FF JE-4-[N-2-F-4- 5 R ) & HE]-5-[2- =%
F-4-CORA ) PR HE -6 FY BRI g (6h) KR HURH /N SRk 1) BUAE 2673 TR 80% AT 60%.

RERA]  4- T, WEIElE, SR RERENE

Synthesis and Insecticidal Activity of Novel 4-Arylamino
Pyrimidine Derivatives

Yu, Jiping”

%k,a,b

Wu, Ningjie* Cheng, Long” Wang, Jian”
Xing, Jiahua“ Xu, Tianming* Wei, Youchang
(“ Sinochem Lantian Zhejiang Research Institute of Chemical Industry Co. Ltd., Hangzhou 310023)

(* College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014)

Abstract A series of novel 4-arylamino pyrimidine derivatives were synthesized using substituted aniline as starting material
via diazotization, Meerwein arylation, isothiocyanation, addition, methylation and cyclization. The preliminary results of
insecticidal activities indicated that most of the compounds exhibited 100% insecticidal activitiy against Mythimna separata
Walker at 500 mg/L. At 20 mg/L, N-(2-chloro-4-fluorophenyl)-2,6-dimethyl-5-(4-phenoxy-2-(trifluoromethyl)phenyl)-
pyrimidin-4-amine (6h) exhibited 80% and 60% mortality against Mythimna separata Walker and Plutella xylostella Linnaeus,

respectively.

Keywords 4-arylamino pyrimidine; pyrimidinamine; synthesis; insecticidal activity

Mo BUR B 2B 7 rp 32 A 0 42 1) o 3
Ji 3, (EEBE A A BT AT R A I AR, &
B A IR 7% B3GR A T SRR EE e, ALk
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TEJRFEIREN 100 mg/L B XS 20k B A 100% 1805t
RO, BAATE 4-HUREEEMENE I S-01 5] N D5 B AH
JFRiE, W Schwoegler Z'HRIEMHT 4-BURE JE-5-75 %
WARELL A1) B 7R IR E N 250 mg/L s 5 2% 7 B 02
HABFENIRL, Mueller ZEHRIE S MESE 1 4-57
WREEENEY) C, [FIBT A& R B V.
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Figure 1 Structures of 4-substituted amino pyrimidine pesticides
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AT FEAE DR B g BEZ OB AL b, SRS PR 254 P42
Trik, K75 BAHEANTT BRI 5]\ EE 4R 54z, BEit
ERT 12 ANFR 455 AN SRATAEY), JEX R R
HPEREAT THIE WL, HAnfe et B anis 2 pr
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1 #R51t8
1.1 ERFEE S

LA 2R I 1 oA SRR, 2t 8 %40 8 Fl Meerwein
77 AR, AR AR B F R (Al 2. [R)RE LA
K1 CNERL 5886 Wﬁrﬁiﬁkﬂwﬁﬂiﬁa Tt B B
iR 3. HlER 2 5 3 A I N A RN
MU= BB 283719 H s &4 6a~e6l. 71L& B st &
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Figure 2 Design of the target compounds
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(1) HCI, NaNO,, HBFy o o
CH; .~ O

(2) HC= c OAc 2a~2d R1:_\ o
. p1= % I
NH, CuCl, NaOAc 2a:R'=2,4,6-Cl3 o 8.
i g 2b: R' = 2-CF5-4-(p-MeCgH,0) | t-BUOK, THF MeO” 1 "OMe  k,co,
= 2¢: R' = 2-CF;-4-PhO HN™ S Acetone
1 2d:R'= 2-Cl-4-F
S RZ_/ |
NCS N
CI)J\CI R2lC ]
P 4a~4ad
CHCl,
3a, 3b

3a: R? = 2-Cl-4-F
3b: R? = 2-CF5-4-(p-MeCgH,0)

R'IL\ R1:—\
| _ o jj = A N
|
i ST N
t-BuOK, t-BuOH

re” ] e
™ ™
5a ~ 5d 6a ~ 6l

4a, 5a: R' = 2,4,6-Cl;, R? = 2-Cl-4-F; 4b, 5b: R = 2-CF3-4-(p-MeCgH40), R? = 2-CI-4-F;

4c, 5¢: R' = 2-CF3-4-PhO, R? = 2-Cl-4-F; 4d, 5d: R" = 2-Cl-4-F, R? = 2-CF 3-4-(p-MeCgH,0);

6a: R' =2,4,6-Cl;, R? = 2-Cl-4-F, R® = H; 6b: R' = 2,4,6-Cl;, R? = 2-CI-4-F, R® = Ph;

6c: R' =2,4,6-Cl;, R? = 2-Cl-4-F, R® = Me; 6d: R' = 2-CF3-4-(p-MeCgH,0), R? = 2-Cl-4-F, R® = H;

6e: R' = 2-CF3-4-(p-MeCgH,0), R? = 2-Cl-4-F, R® = Ph; 6f: R" = 2-CF3-4-PhO, R? = 2-Cl-4-F, R® = H;

6g: R' = 2-CF3-4-PhO, R? = 2-CI-4-F, R® = Ph; 6h: R' = 2-CF3-4-PhO, R? = 2-CI-4-F, R® = Me;

6i: R! = 2-CF3-4-PhO, R? = 2-CI-4-F, R® = NHPh; 6j: R! = 2-Cl-4-F, R? = 2-CF 3-4-(p-MeCgH,0), R® = H;

6k: R" = 2-Cl-4-F, R? = 2-CF3-4-(p-MeCgH,0), R® = Ph; 61: R' = 2-CI-4-F, R? = 2-CF3-4-(p-MeCgH,0), R® = Me

B 1 HARL A s 2

Scheme 1 Synthetic route of the target compounds

1 LAY 6a &ML s . N .
Table 1 Optimization of reaction conditions for synthesizing 241%& 0 8.63~8.71 zhﬂbjiﬂéﬁfm, 241';‘3%& 9

compound 6a 2.55~2.65 Z VARG, 2-67 K5 EREEBAE §
7.50 F18.50 £ 47, HONPH 2 dEig. WEERR b 4-47 2K

(K] NH F2E 5 6.22~6.46 LLLIE T I, 6-fir F AL 3 24
L HN"SNH - HOAG oN 02.14~2.29 LUIEH B LIMEAY) 6a 1) 'H NMR i
H

HIN N N, WENE 2-RIEAE 6 8.71 LLRIEIEL, 6-07 FIILAE o

Base, solvent, temperature
2.18 LABAIE B, 4-17 NH £ 6 6.38 LLELIEHI B, ZRfi% b
3-fr. S-ALAN 6-fr b S H T 32 B sUR 8 G SR 4y

SILL dd VRN 2 BT R ILAE 6 8.38, 7.10 Fi1 7.03, 1%
WE 5-A R ANEAE 6 7.58 LAEIE L. 7E C NMR i

Entry  Base Solvent Temperature  Yield/% W, BTG eERE 6~ H Rk IR 1 LA B AL T 6
I  AcONa  AcOH 90 C 0 22.0~23.1, WEWE 247\ 4-L AN 647 L FIBR IR T4 F A0 7%
2 EuN EtOH Reflux 0 BT 6 153.8~167.5, ZIK b 5 HURFHIE KRR R 176
3 BONa - EtOH Reflux 20 156.6~~163.1 2 [7] LMB &4 4y 244.5 Hz 72 47 HOUA H!
4 +BuOK EtOH Reflux 2 : 1< Fn R 288 He *

S 1BuOK DMF 90 C 0 P, RIE = R R TAE 6 123.0~123.8 Z [AILAME
6 tBuOK AmylOH 90 C 31 EHBUN 273.0 Hz 7245 HI X000 H B
7 +BuOK +BuOH Reflux 33 % th S
1 -2 ]S 7 !
8  +BuOK +BuOH 60 C 28 T$’E £ B
9  -BuOK ¢-BuOH rt. 0 ME LR 2)Bn: EREREAN 500 mg/L Y,
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K2 AR EYIRTRE AN 5 IR PEBE T % /%)

Table 2 Insecticidal activity of the target compounds against Mythimna separata Walker and Plutella xylostella Linnaeus (mortality/%)

A U (Mythimna separata Walker)

/R (Plutella xylostella Linnaeus)

Compd. 500 mg/L 100 mg/L 20 mg/L 4 mg/L 20 mg/L 4mg/L
6a 100 20 0 0 — —
6b 80 0 0 0 — —
6¢c 60 0 0 0 — —
6d 100 50 30 0 20 0
6e 80 0 0 0 — —
6f 100 40 0 0 — —
6g 80 0 0 0 — —
6h 100 100 80 40 60 30
6i 0 — — — - —
6j 80 0 0 0 — —
6k 80 40 0 0 — —
6l 100 50 30 0 30 0

W L fi 100 100 100 0 100 70
CK 0 0 0 0 0 0

“—” =not tested, CK=control check.
R A PSR B ZIL R 80% LA E, Hih & IELEHATH.

) 6a. 6d. 6f. 6h. 61 XIHhHEILERN 100%; 245
IR 100 mg/L B, RALEY 6h {REF 7 XKL &
100% M EFER, HRUEWIIEE 50%LLT; YiE
WIERF N 20 mg/L B, (L&) 6h XHR HIBIER A
80%, ¥i% MEME AR T X FE 2455 ms i fiie; MR RIRERE N 4
mg/L B, WU L TERE M, AL S0 6h KR
A 40% 3B, XHb&9) 6d 6h F 61 ATt —30
AR, g5 SRR N 20 F1 4 mg/L i), (L&Y
6h X /NRERI B 7370 60%A1 30%, iEMESILT
M .

ML EZE ERE, R Mmsne 2-67 R' A #
Bl I e S A B A BUE T, RONER IR
AN R B EAE R A %, RPEERY 51N KA BH AR
FEFEM, BEA R R B, R RPN 2- =5
G- 4- 2R S RIS (6h), Rl HURIT /N S ik 2 B0 HH AH 6 4 v
PR

2 Zhig

PABUAR T i Ak ah Rk, 4B A4k . Meerwein 75 3
by SEREAL. Ik, L. MEEZ B RN AR
RYNGERPH R 4-77 BIEmERE RATAN). VI 4 BiE
ZERRW, AER BRI 500 mg/L I, KEALAYxT ks
HBIERE R 100%; MR EIRERE S 20 mg/L B, LA
) 6h KRG BRI /NRIR I BIEEE 73500 80% A1 60%, i
PERS AR W8 dufi; M EIREER 4 mg/L B, (L&Y
6h Xk BT 40% AL R, ML EMEsi L okE, R?
FINKAL R IR I H], REA SR MR &
A HEE. HAridt— S g 5 EE R TAE
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3 SRS
3.1 X5

VRS SRR EA A PR A T X4 B B B
(IR E 1R 4 1E); Bruker AVANCE 111 HD 600 MHz #% i
LR P E A (W77 CDCly, TMS N A FR); Waters
UPLC/Xevo G2-XS Q-TOF LC/MS &4 #% ESI V5 i i
% Bl B AR ERAACRBILA R A A LOOYE
ZX98-1 Jiehk 78 RAL. 2,4,6-= A K EAa) (R, Lifg
5 B 2R ARA RA F]); 2-8-4-FORIE(d)(RFFI%, L
TR AL T PR A A, HAR AR 735 v i B b
afiifr ol
32 HEMER
3.2.1 FRHpIARFEM 16946 m%

ZIEOCHR[191 77, DA 2RI BRI A1 2- — 550
Fe-4- G EIRON JFRE, SRR IR ok Ik Ji s B il 1
AH L 2- = 3 F 2R -4- O HI 2R 538 A iZ (1h) AT 2- =380
Fe-4-CREE) K (1c).

322 2,4,6-=FF K FEA(22)89 &%,

ZIRCHR[201 5%, 7] 250 mL = A, 0 20.0
g (101.8 mmol) 2,4,6- =S K N%. 27 mL WKEEFLFI 15 mL
K, B THPE 15 min. VOKBAHZE 0 C, 2218
0 12 mL & 7.0 g (101.4 mmol) VRS BR AN I /K T, £
50 min JEINSEEE. VKK N 4RSEIN 28.4 ¢ R ECN
40% TR (11.4 g, 129.4 mmol) /K IEW, 15 min #5058
K, PRIBRBE 30 min. IEE, BT 2,4,6- = SR LU R
L GER [ 3 7) FE A I P /K T VR R, g
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BIKE

7] 250 mL = A I 33.0 g (330.0 mmol )5 2 5+
Pl 14.4 g (175.6 mmol)BATREHF 1.8 g (18.2 mmol)
N A& R ) NN w8 Y A = e R s B
SEERE S h. i, JEEH LB, BT ES)E
WV LR ZER) @ V(AR =1 : 100]4 &45%] 11.8 g
PO AR, 5 RILER 48.7%. mp. 60~63 C; 'H
NMR (600 MHz, CDCl3) §: 2.26 (s, 3H, CH;), 4.06 (s, 2H,
CH,), 7.35 (s, 2H, Ar-H).

KHE 2a MFERITE, A S AR E 5E H ERE
2b~2d.

2- =5 R 4O FHOR SRR ) R R FR I (2b): 8 3E
WitAk, ik RIE 37.5%. "H NMR (600 MHz, CDCls) 6:
2.21 (s, 3H, CH;), 2.35 (s, 3H, CH;), 3.86 (s, 2H, CHj),
6.94 (d, J=8.4 Hz, 2H, Ar-H), 7.07 (dd, J=8.4 Hz, 2.4
Hz, 1H, Ar-H), 7.16~7.19 (m, 3H, Ar-H), 7.26 (d, J=2.4
Hz, 1H, Ar-H); *C NMR (150 MHz, CDCl;) 6: 20.9, 29.7,
46.7, 115.8 (q, Je.r=6.0 Hz), 119.7, 120.9, 124.0 (d, Jor=
271.5 Hz), 126.5, 130.2 (q, Jr=30.0 Hz), 130.6, 134.1,
134.3, 153.6, 157.3, 205.0; HRMS calcd for Ci;H,F;0,
[M+H]" 309.1102, found 309.1106.

2- = B 4-CR SR ) R F A (20): B8 38 (AR,
PiZ5 BIR 39.1%. 'H NMR (600 MHz, CDCL3) 6: 2.22
(s, 3H, CH3), 3.88 (s, 2H, CH;), 7.04 (d, J=7.8 Hz, 2H,
Ar-H), 7.11 (dd, J=8.4, 2.4 Hz, 1H, Ar-H), 7.17 (t, J=7.2
Hz, 1H, Ar-H), 7.21 (d, J=8.4 Hz, 1H, Ar-H), 7.31 (d, J=
2.4 Hz, 1H, Ar-H), 7.38 (t, J=8.4 Hz, 2H, Ar-H); °C
NMR (150 MHz, CDCLy) 8: 29.7, 46.7, 116.3 (q, Jer=6.0
Hz), 119.6, 121.4, 123.9 (d, Jo;=273.0 Hz), 124.3, 127.0,
130.1, 130.3 (q, Jer=30.0 Hz), 134.4, 156.1, 156.7,
204.9; HRMS calcd for CigH 4F50, [M+H]" 295.0946,
found 295.0942.

2-F-4-FR I P 2d): B ik, WD AR
45.6%. "H NMR (600 MHz, CDCl;) d: 2.21 (s, 3H, CH;),
3.80 (s, 2H, CH,), 6.97 (td, J=8.4 Hz, 3.0 Hz, 1H, Ar-H),
7.16 (dd, J=8.4 Hz, 3.0 Hz, 1H, Ar-H), 7.18 (dd, J=8.4
Hz, 6.0 Hz, 1H, Ar-H). "H NMR #4555 SC#k— %L
323 2-F-4- AR AL AR BS (3a) B9 A %,

ZHOCER[211757%, LA 2-50-4-5CR N IR, & R
2- 0 -4- B R B e U TR (3a). R (0B, Ui E
87.8%. '"H NMR (600 MHz, CDCL3) d: 6.96~6.99 (m, 1H,
Ar-H), 7.18 (dd, J=7.8 Hz, 2.4 Hz, 1H, Ar-H), 7.22 (dd,
J=9.0 Hz, 5.4 Hz, 1H, Ar-H).

2- =3 R k-4 On) FR 2R 08 ) 25 0 e i SEUIRR B (3b):
K5 3a MR EG K, REERE, E 81.6%.
'H NMR (600 MHz, CDCl5) §: 2.36 (s, 3H, CH3), 6.92 (d,

856 http://sioc-journal.cn/
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J=8.4 Hz, 2H, Ar-H), 7.07 (dd, J=8.4, 2.4 Hz, 1H, Ar-H),
7.19 (d, J=8.4 Hz, 2H, Ar-H), 7.21 (d, J=3.0 Hz, 1H,
Ar-H), 7.30 (d, J=8.4 Hz, 1H, Ar-H); C NMR (150
MHz, CDCly) 6: 20.9, 116.0 (q, Jer=4.5 Hz), 119.9,
121.5, 122.4 (d, Jor=271.5 Hz), 127.1 (q, Jer=31.5 Hz),
129.8, 130.9, 134.9, 137.1, 153.0, 156.9; HRMS calcd for
CysH, FsNOS [M+H]" 310.0513, found 310.0510.
324 N-Q2-F-4-RFHA)-2-# K -3-2,4,6- =K K)
FRAR T B Az (4a) 69 A A%,

ZIRCHR[221777%, #50.84 g (7.5 mmol)F T EE4H A1
15 mL PYERRIE AN 100 mL = VB, vKig R InA
1.5 g (6.3 mmo)fb &4 2a, 4kLfiitk 20 min. 4ERFEE
10 CLEA, 8N 15 mL &4 1.0 g (5.3 mmol)fb &
W) 3a (P VUSRI VA, N e RS T R IR, Gkl
2 h. RMZRE, BIEBERER, MA 30 mL K, HH
LR CEREE =R, &IFANUHE, KRR, o
JE, VBN, 93 2.1 g B AWE, S RAS
At HHEEH T — 2 R

K5 4a HHFEIMTTE, G N-(GRURIRES)-2-FikHE
S3-(BUARR L) BRAR T Btz 4b~4d.
325 3-(2,4,6- = F K K)-4-F B -4-[N-(2- R-4- A
F A FH)-3-T H6-2-8A(5a) 49 4 %

SIRSCHR[2210732:, F 2.1 g (4.9 mmol) L &4 4a.
1.4 g (9.8 mmol) B FRAM A 30 mL AN 100 mL =
B, Z218Wn 0.74 g (5.9 mmol)iER —HIlE. N
SRS, B | h L ERR LR, RN A S T
H 8 T8, o3 A 1 mol/L SN K~
RN oK Pk, BHIMS KRR EE T 5 e, U8
TN, BITASRE ™ il T/ B T ek R S R e, e S
B 1.7 g W AR Sa, PP SIREE 73.1%. mup. 180~
182 “C; 'H NMR (600 MHz, CDCl;) 6: 1.85 (s, 3H, CH;),
1.88 (s, 3H, CH3), 6.99 (td, J=8.4, 2.4 Hz, 1H, Ar-H), 7.19
(dd, J=7.8, 2.4 Hz, 1H, Ar-H), 7.45 (s, 2H, Ar-H), 7.57
(dd, J=9.0, 6.0 Hz, 1H, Ar-H), 12.69 (s, 1H, NH); "°C
NMR (150 MHz, CDCl3) d: 16.2, 28.5, 111.8, 114.7 (d,
Jer=22.5 Hz), 117.2 (d, Jey=25.5 Hz), 126.9 (d, Jor=
9.0 Hz), 128.3, 129.8 (d, Jor=10.5 Hz), 133.8 (d, Jor=
3.0 Hz), 134.6, 135.8, 138.5, 159.9 (d, Jor=247.5 Hz),
161.0, 194.9; HRMS calcd for C;7H;;CI4FNOS [M—l—H]+
439.9426, found 439.9428.

KHE sa MFEIMTE, ARG 3-(URIRIE)-4-
FR it -4 [ N-(IUROR ) & 2 1-3- T M5 -2-Bld Sb~5d. H
o 5d FH P R AR ENT V(LR B8 - VA =1:
30145 B 2lifh.

3-[2- = 80 HY B -4~ H 2R A0 3R ) R 2R 1-4- FH A k-

Chin. J. Org. Chem. 2019, 39, 852~860
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A-[N-Q2-F-4-F R ) R FE)-3- T i -2-1 (Sb): 9% 75 7 [i]
&, Wb BIE 69.5%. m.p. 123~125 °C; 'H NMR (600
MHz, CDCL3) 6: 1.79 (s, 3H, CH3), 1.88 (s, 3H, CH3), 2.37
(s, 3H, CH3), 6.96~7.01 (m, 3H, Ar-H), 7.13 (dd, J=8.4,
2.4 Hz, 1H, Ar-H), 7.18 (dd, J=7.8, 2.4 Hz, 1H, Ar-H),
721 (d, J=8.4 Hz, 2H, Ar-H), 7.27 (d, J=8.4 Hz, 1H,
Ar-H), 7.35 (d, J=2.4 Hz, 1H, Ar-H), 7.59 (dd, J=9.0, 5.4
Hz, 1H, Ar-H), 12.72 (s, 1H, NH); *C NMR (150 MHz,
CDCly) 6: 16.1,20.9, 29.4, 113.3, 114.6 (d, Jo.r=22.5 Hz),
116.0 (q, Jer=6.0 Hz), 117.1 (d, Jor=25.5 Hz), 120.0,
120.6, 123.8 (d, Jep=273.0 Hz), 126.2 (d, Jor=7.5 Hz),
129.3 (d, Je.r=10.5 Hz), 130.7, 131.56 (d, Jor=28.5 Hz),
131.59 (d, Je.,=1.5 Hz), 134.1 (d, Jy=3.0 Hz), 134.4,
135.9, 153.4, 158.1, 159.6 (d, Jor=246.0 Hz), 160.8,
195.8; HRMS caled for C,sH, CIF,NO,S [M + H] '
510.0918, found 510.0915.

3-[2- =98 T k- 4-(COR S B ) R Ik )-4- FH R i -4-[N-(2-
A4 ZFE)-3- T ) -2-l (Se): Bt [l ik, Wy
FE 72.3%. mp. 152~154 C; '"H NMR (600 MHz,
CDCly) &: 1.79 (s, 3H, CH;), 1.89 (s, 3H, CH3), 6.98 (td,
J=8.4,2.4 Hz, 1H, Ar-H), 7.10 (d, J=8.4 Hz, 2H, Ar-H),
7.15~7.22 (m, 3H, Ar-H), 7.29 (d, J=8.4 Hz, 1H, Ar-H),
7.38 (d, J=2.4 Hz, 1H, Ar-H), 7.41 (t, J=7.8 Hz, 2H,
Ar-H), 7.59 (dd, J=9.0, 5.4 Hz, 1H, Ar-H), 12.73 (s, 1H,
NH); *C NMR (150 MHz, CDCl;) ¢: 16.1, 29.4, 113.3,
114.6 (d, Jor=22.5 Hz), 116.5 (q, Jor =4.5 Hz), 117.1 (d,
Jer=25.5 Hz), 119.9, 121.1, 123.8 (d, Joy=273.0 Hz),
124.6, 126.2 (d, Jer=7.5 Hz), 129.3 (d, Jor=10.5 Hz),
130.3, 131.7 (d, Jer=30.0 Hz), 132.0 (d, Jor=1.5 Hz),
134.1 (d, Jer=3.0 Hz), 136.0, 155.9, 157.5, 159.7 (d,
Jep=247.5 Hz), 160.8, 195.7; HRMS calcd for Cy4H;oCl-
F,NO,S [M+H]" 496.0761, found 496.0768.

3-(2- S -4- T AR HE )-4- FHR 6 -4- {N-[2- = 3 HR -
4-Ch FE RS ) R IR V|38 ) -3- T 0 -2- TR (5d): R (il
1, W SIE 65.6%. 'H NMR (600 MHz, CDCl;) o:
1.74 (s, 3H, CH3), 1.81 (s, 3H, CH3), 2.28 (s, 3H, CH;),
6.84 (d, J=8.4 Hz, 2H, Ar-H), 6.97 (td, J=8.4, 2.4 Hz,
1H, Ar-H), 7.03 (dd, J=9.0, 2.4 Hz, 1H, Ar-H), 7.10 (d,
J=8.4 Hz, 2H, Ar-H), 7.16~7.19 (m, 2H, Ar-H), 7.23 (dd,
J=8.4, 6.0 Hz, 1H, Ar-H), 7.51 (t, J=9.0 Hz, 1H, Ar-H),
12.98 (s, 1H, NH); *C NMR (150 MHz, CDCL;) ¢: 15.1,
19.9, 28.0, 112.9, 113.6 (d, Jr=21.0 Hz), 115.1 (q, Jor=
4.5 Hz), 116.1 (d, Jor=24.0 Hz), 118.5, 120.8, 122.3 (d,
Jer=271.5 Hz), 123.8 (q, Jer=30.0 Hz), 126.4, 129.7,
132.2, 132.9 (d, Jor=4.5 Hz), 133.2, 133.6 (d, Jcr=9.0

Chin. J. Org. Chem. 2019, 39, 852~860

© 2019 Chinese Chemical Society & SIOC, CAS

Hz), 136.3 (d, Jer=10.5 Hz), 154.2, 152.8, 161.3 (d, Jer
=249.0 Hz), 194.5; HRMS calcd for CysH,,CIF,NO,S [M
+H]" 510.0918, found 510.0917.
32.6 4 [N-(2-&-4- AR A ) A A )-5-(2,4,6- = AKX
H)-6-F A E 7 (62) 89 A K

£ 25 mL S B F I 0.31 g (2.8 mmol)FL T BE
B, 0.24 g (2.3 mmol)FE PR FFIKFI 10 mL AUT B, =il T
FEHE 15 min. FEIA 0.20 g (0.46 mmol)fb &4 5a, Jn#
IS 5 he B NI FIZET, SERNE G 2AE 2T
[M(ZIROBR) - V(AED)=1 : 5177 5153 0.063 g H {1
1A 6a, U 32.8%. m.p. 187~190 C; 'H NMR (600
MHz, CDCl;) d: 2.18 (s, 3H, CHs), 6.38 (s, 1H, NH),
7.01~7.05 (m, 1H, Ar-H), 7.10 (dd, J=7.8, 3.0 Hz, 1H,
Ar-H), 7.58 (s, 2H, Ar-H), 8.38 (dd, J=9.0, 6.0 Hz, 1H,
Ar-H), 8.71 (s, 1H, Pym-H); *C NMR (150 MHz, CDCl),
8: 22,0, 113.9, 114.6 (d, Jer=22.5 Hz), 116.5 (d, Jor=
25.5 Hz), 1243 (d, Jer=7.5 Hz), 1252 (d, Jer=10.5
Hz), 129.3, 129.9, 131.6 (d, Jo.=3.0 Hz), 136.6, 136.9,
157.0, 157.9, 158.4 (d, Jor=246.0 Hz), 164.0; HRMS
caled for C;;H;CI,FN; [M—l—H]+ 4159691, found
415.9696.

KA 6a MIFIM7E, A RIHAD 4-[N-(HURRE)
R HE)-5-(HUR IR I )-6-H L mETE 6d. 6f Fl 6j.

4-[N-(2-F-4- 5 R FE ) FE )-5-[2- =5 2 -4-(x H
IR HL-6-H B (6d): A BEAE, UK 36.0%.
m.p. 135~139 ‘C; '"H NMR (600 MHz, CDCl;) : 2.17 (s,
3H, CHj,), 2.38 (s, 3H, CH3), 6.35 (s, 1H, NH), 7.00~7.03
(m, 3H, Ar-H), 7.07 (dd, J=8.4, 3.0 Hz, 1H, Ar-H), 7.23
(d, J=8.4 Hz, 2H, Ar-H), 7.28 (d, J=1.2 Hz, 2H, Ar-H),
7.50 (s, 1H, Ar-H), 8.42 (dd, J=9.0, 5.4 Hz, 1H, Ar-H),
8.67 (s, 1H, Pym-H); *C NMR (150 MHz, CDCl;) 6: 20.9,
22.6, 114.5 (d, Jor=22.5 Hz), 116.2, 116.4 (d, Joy=25.5
Hz), 116.9 (q, Jer=4.5 Hz), 120.1, 121.7, 123.2 (d, Jor=
273.0 Hz), 123.6 (d, Jor=9.0 Hz), 124.7 (d, Jor=10.5
Hz), 125.0 (d, Jer=1.5 Hz), 130.9, 131.6 (d, Jer=30.0
Hz), 132.0 (d, Jor=3.0 Hz), 133.7, 134.9, 153.0, 157.2,
158.1 (d, Jep=244.5 Hz), 158.2, 159.4, 163.7; HRMS
caled for C,sHoCIF,N;O [M+H] " 488.1153, found
488.1142.

4-[N-(Q2-F-4- 5 R FE ) F HE-5-[2- =5 H 2 -4-CR A
IR IE]-6- FHERmE g (6f): [ (A [EfA, WZE 31.2%. m.p.
105~109 °C; "H NMR (600 MHz, CDCl;) d: 2.18 (s, 3H,
CH;), 6.33 (s, 1H, NH), 7.01~7.04 (m, 1H, Ar-H), 7.08
(dd, J=7.8, 3.0 Hz, 1H, Ar-H), 7.10~7.12 (m, 2H, Ar-H),
7.25 (t, J=7.2 Hz, 1H, Ar-H), 7.40 (d, J=1.2 Hz, 2H,
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Ar-H), 7.43~7.46 (m, 2H, Ar-H), 7.53 (s, 1H, Ar-H), 8.43
(dd, J=9.0, 6.0 Hz, 1H, Ar-H), 8.68 (s, 1H, Pym-H); "*C
NMR (150 MHz, CDCl;) 0: 22.7, 114.6 (d, Jo.s=21.0 Hz),
116.1, 116.4 (d, Jor=25.5 Hz), 117.3 (q, Jer=4.5 Hz),
120.0, 122.2, 123.1 (d, Je.p=273.0 Hz), 123.5 (d, Jor=
7.5 Hz), 124.6 (d, Jo.r=10.5 Hz), 125.1, 125.5 (d, Joy=
1.5 Hz), 130.5, 131.8 (d, Jer=15.0 Hz), 132.0 (d, Jor=
3.0 Hz), 133.8, 155.5, 157.3, 157.6 (d, Jep=244.5 Hz),
158.2, 158.9, 163.8; HRMS calcd for CoyH;,CIE4N;0 [M
+H]" 474.0996, found 474.0989.

4-{N-[2- =58 H JE-4- (O FEOR S 0k ) R | 2 B ) -5-2-
A -A-F I )-6- AR mEnE (6): LA, BE 18.0%.
'H NMR (600 MHz, CDCL3) ¢: 2.18 (s, 3H, CH3), 2.33 (s,
3H, CHj), 6.22 (s, 1H, NH), 6.89~6.91 (m, 2H, Ar-H),
7.14~7.17 (m, 4H, Ar-H), 7.20 (td, J/=8.4, 2.4 Hz, 1H,
Ar-H), 7.32 (dd, J=8.4, 6.0 Hz, 1H, Ar-H), 7.38 (dd, J=
8.4,2.4 Hz, 1H, Ar-H), 8.07 (d, J=9.0 Hz, 1H, Ar-H), 8.63
(s, 1H, Pym-H); *C NMR (150 MHz, CDCl3) d: 20.8,
22.3, 115.7 (d, Jer=10.5 Hz), 115.90 (q, Je.r=6.0 Hz),
115.92, 118.4 (d, Jo.=25.5 Hz), 119.4, 121.9, 123.3 (q,
Jer=30.0 Hz), 123.5 (d, Jo.;=271.5 Hz), 127.8, 128.0 (d,
Jer=4.5 Hz), 130.6, 130.7 (d, Jop=1.5 Hz), 132.8 (d,
Jer=9.0 Hz), 133.9, 136.0 (d, Jor=10.5 Hz), 136.0 (d,
Jer=10.5 Hz), 1542 (d, Jor=81.0 Hz), 157.4, 158.3,
163.1 (d, Jer =252.0 Hz), 163.8; HRMS calcd for
CasH oCIF,N;O [M+H]" 488.1153, found 488.1142.
3.2.7 2-FRHK-A-[N-Q2-R-4- AR EK) R HK]-5-2,4,6-=
FIRH)-6-F A 72 (6b) 89 A nk

76 25 mL HLOUREE A, N 0.12 g (1.1 mmol)f T
BEER. 0.12 g (0.77 mmol) B BRAT 10 mL U T B, =
I HERE 15 min. FA 0.23 g (0.52 mmol)iL &%) 5a,
AR ERR L 2 he B RBDE T, IR G &4
EWNCRR CER) - V(AahE)=1 1 1519 % 022 g A
4, W 87.0%. mp. 173~176 ‘C; 'H NMR (600
MHz, CDCl3) 6: 2.27 (s, 3H, CH;), 6.46 (s, 1H, NH),
7.11~7.14 (m, 2H, Ar-H), 7.49~7.51 (m, 3H, Ar-H), 7.60
(s, 2H, Ar-H), 8.45~8.46 (m, 2H, Ar-H), 8.64 (dd, J=8.4,
5.4 Hz, 1H, Ar-H); °C NMR (150 MHz, CDCL;) ¢: 22.4,
111.9, 114.5 (d, Je.;=21.0 Hz), 116.4 (d, Jo.r=25.5 Hz),
123.7 (d, Jey=7.5 Hz), 124.5 (d, Jor=10.5 Hz), 128.4,
128.6, 129.2, 130.5, 130.9, 132.1 (d, Jo.r=3.0 Hz), 136.4,
137.2, 137.8, 157.0, 158.0 (d, Jor=244.5 Hz), 163.7,
164.5; HRMS calcd for Co3H;sC1,FN; [M+H]493.9975,
found 493.9981.

KLY eb FHERITE, Gl 2-2KFE-4-[N-(HL

858 http://sioc-journal.cn/
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RIRFE) R IE]-5-(HUR IR I )-6-H L MEIE 6e. 6g 1 6k.

2-FR B -4-[N-(2- 0 -4- T 2R ik ) 2 JR )-5-[2- = 3 P k-
A-(hF FE R L) A HE -6 FE R R IE (6e): [ (R B, iR
36.8%. m.p. 114~116 °C; 'H NMR (600 MHz, CDCl) o:
2.27 (s, 3H, CHs), 2.40 (s, 3H, CH;), 6.43 (s, 1H, NH),
7.03 (d, J=8.4 Hz, 2H, Ar-H), 7.11 (d, J=8.4 Hz, 2H,
Ar-H), 7.25 (d, J=8.4 Hz, 2H, Ar-H), 7.29~7.34 (m, 2H,
Ar-H), 7.49~7.53 (m, 4H, Ar-H), 8.44~8.46 (m, 2H,
Ar-H), 8.68~8.70 (m, 1H, Ar-H); °C NMR (150 MHz,
CDCLy) d: 20.9, 23.1, 114.2, 114.5 (d, Jor=21.0 Hz),
116.3 (d, Jer=25.5 Hz), 116.9 (q, Je.r=6.0 Hz), 120.0,
121.8, 122.9 (d, Jer=9.0 Hz), 123.0 (d, Jor=273.0 Hz),
123.9 (d, Jor=10.5 Hz), 125.8 (d, Jor=1.5 Hz), 128.3,
128.6, 130.7, 130.9, 131.9 (q, Jor=30.0 Hz), 132.4 (d,
Jer=3.0 Hz), 134.0, 134.8, 138.1, 153.2, 157.8 (d, Joy=
244.5 Hz), 158.2, 159.2, 163.0, 164.3; HRMS calcd for
C3;H;CIF,N;0 [M+H]564.1466, found 564.1472.

2- R B -4-[N-(2- T -4- T 2R Jk ) 2 JE - 5-[2- — 3 P k-
A-(CR A ) R R -6- H AR g (6g): L[ 1Ak, iR
36.1%. m.p. 165~168 C; "H NMR (600 MHz, CDCl) o:
2.27 (s, 3H, CH;), 6.43 (s, 1H, NH), 7.10~7.14 (m, 4H,
Ar-H), 7.25 (t, J=7.2 Hz, 1H, Ar-H), 7.32~7.36 (m, 2H,
Ar-H), 7.44~7.47 (m, 2H, Ar-H), 7.49~7.50 (m, 3H,
Ar-H), 7.55 (d, J=1.8 Hz, 1H, Ar-H), 8.44~8.45 (m, 2H,
Ar-H), 8.68~8.70 (m, 1H, Ar-H); °*C NMR (150 MHz,
CDCly) d: 23.1, 114.1, 114.5 (d, Jor=22.5 Hz), 116.3 (d,
Jer=25.5 Hz), 1174 (q, Jor=4.5 Hz), 120.0, 122.3,
123.0 (d, Jer=7.5 Hz), 123.2 (d, Jor=273.0 Hz), 123.9
(d, Jer=10.5 Hz), 125.0, 126.2 (d, Jor=1.5 Hz), 128.3,
128.6, 130.4, 130.7, 132.0 (d, Jor=31.5 Hz), 132.4 (d,
Jer=3.0 Hz), 134.1, 138.0, 155.6, 157.8 (d, Jor=244.5
Hz), 158.2, 158.7, 163.1, 164.3; HRMS calcd for
C30H,,CIF,N;0 [M+H]" 550.1309, found 550.1310.

2- IR HE -4~ {N-[2- = J H i -4- O H R 38 3 3 1R
FEY-5-(2-F-4-F R AL )-6- I BRI (6k): oA, ik
18.0%. '"H NMR (600 MHz, CDCls) 6: 2.29 (s, 3H, CHy),
2.36 (s, 3H, CH3), 6.39 (s, 1H, NH), 6.95 (d, J=8.4 Hz,
2H, Ar-H), 7.19 (d, J=8.4 Hz, 2H, Ar-H), 7.21~7.24 (m,
2H, Ar-H), 7.26~7.28 (m, 1H, Ar-H), 7.36 (dd, J=8.4,
6.0 Hz, 1H, Ar-H), 7.41 (dd, J=8.4, 2.4 Hz, 1H, Ar-H),
747 (t, J=3.0 Hz, 3H, Ar-H), 8.41~8.43 (m, 2H, Ar-H),
8.49 (d, J=9.0 Hz, 1H, Ar-H); “C NMR (150 MHz,
CDClLy) d: 20.8, 22.7, 113.8, 115.7 (d, Jer=21.0 Hz),
116.0 (q, Jer=6.0 Hz), 118.3 (d, Jor=25.5 Hz), 119.2,
121.8 (d, Je.r=30.0 Hz), 122.1, 123.7 (d, Je.;=271.5 Hz),
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126.7, 128.3, 128.5, 128.6, 130.6, 130.7, 131.7 (d, Jer=
1.5 Hz), 133.1 (d, Jer=9.0 Hz), 133.7, 136.2 (d, Jor=
10.5 Hz), 138.0, 153.5, 154.4, 158.0, 163.0, 163.1 (d,
Jer=252.0 Hz), 164.4; HRMS calcd for C3;HpCIF,N;0
[M+H]" 564.1466, found 564.1470.
32.8 2-F H-4[N-(2-R-4- AR KA HA]-5-(2,4,6-=
AR H)-6-F HEvE (6¢) 89 & nk

7E 25 mL BRI, NN 0.54 g (4.8 mmol)fU ]
B4 0.38 g (4.0 mmol) R R Z KA 12 mL FUT BE, iR
FHERE 15 min. TR 0.35 g (0.80 mmol)fb &4 5a, Jill
RN 4 he ¥R IEFZET, RS G2
W IR LES) - VOAEIE)=1 : 5150 &158] 033 ¢ A
O E AR, R 94.8%. m.p. 126~128 ‘C; 'H NMR (600
MHz, CDCl3) 6: 2.15 (s, 3H, CH3), 2.64 (s, 3H, CH3), 6.40
(s, 1H, NH), 7.01~7.04 (m, 1H, Ar-H), 7.07 (dd, J=8.4,
3.0 Hz, 1H, Ar-H), 7.57 (s, 2H, Ar-H), 8.57 (dd, J=9.0,
6.0 Hz, 1H, Ar-H); °C NMR (150 MHz, CDCl;) §: 22.0,
26.3, 111.1, 114.5 (d, Jor=21.0 Hz), 116.3 (d, Jer=25.5
Hz), 123.3 (d, Jor=9.0 Hz), 124.1 (d, Jor=10.5 Hz),
129.2, 130.4, 132.1, 136.4, 137.1, 156.8, 157.9 (d, Jor=
244.5 Hz), 163.8, 167.5; HRMS calcd for C;gH;3CI,FN;
[M+H]" 429.9848, found 429.9854.

K5 6c HRIKIT7 %, A A 2- FF 2E-4-[N-(UA
IR HE )T FE]-5-(HUR IR KL )-6- F ZEMEIE 6h £ 61

2- F B4 [ N-(2- S -4- Ji R Tk ) B Fk ]-5-[2- — 9t Y k-
A-(OR G ) IR BE ]-6- H BL R IE (6h): [ L[] A, iR
29.1%. m.p. 162~165 °C; 'H NMR (600 MHz, CDCl;) 6:
2.14 (s, 3H, CH;), 2.63 (s, 3H, CHs), 6.36 (s, 1H, NH),
7.00~7.03 (m, 1H, Ar-H), 7.05 (dd, J=8.4, 3.0 Hz, 1H,
Ar-H), 7.09~7.11 (m, 2H, Ar-H), 7.23 (t, J=7.2 Hz, 1H,
Ar-H), 7.27~7.31 (m, 2H, Ar-H), 7.42~7.45 (m, 2H,
Ar-H), 7.52 (t, J=2.4 Hz, 1H, Ar-H), 8.61 (dd, J=9.0, 5.4
Hz, 1H, Ar-H); >C NMR (150 MHz, CDCl;) 6: 22.7, 26.2,
113.2, 114.5 (d, Jor=21.0 Hz), 116.2 (d, Jor=25.5 Hz),
117.4 (q, Jor=4.5 Hz), 119.9, 122.3, 122.6 (d, Jor=7.5
Hz), 123.1 (d, Jor=273.0 Hz), 123.5 (d, Jor=9.0 Hz),
125.0, 126.0 (d, Jor=1.5 Hz), 130.4, 132.0 (d, Jer=31.5
Hz), 132.3 (d, Jer=3.0 Hz), 134.2, 155.6, 157.7 (d, Jer=
244.5 Hz), 158.0, 158.7, 163.6, 166.7; HRMS calcd for
CasH oCIF,N;O [M+H]" 488.1153, found 488.1145.

2- FA JE 4 {N-[2- = 5 H 24O FE 2R G38) R 38 &
Ty -5-(2-F 4RI )-6- FH I mEnE (61): o Bk, WeER
19.0%. "H NMR (600 MHz, CDCl;) 8: 2.16 (s, 3H, CH;),
2.33 (s, 3H, CH;), 2.59 (s, 3H, CHs), 6.28 (s, 1H, NH),
6.90 (d, J=8.4 Hz, 2H, Ar-H), 7.14~7.15 (m, 4H, Ar-H),
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7.18 (td, J=8.4, 2.4 Hz, 1H, Ar-H), 7.29 (dd, J=8.4 Hz,
6.0 Hz, 1H, Ar-H), 7.36 (dd, J=8.4, 3.0 Hz, 1H, Ar-H),
8.33 (d, J=9.6 Hz, 1H, Ar-H); "C NMR (150 MHz,
CDCly) 6: 20.8,22.2,26.2, 112.9, 115.7 (d, Jor=21.0 Hz),
116.0 (q, Jer=6.0 Hz), 118.2 (d, Jor=24.0 Hz), 119.2,
121.7 (d, Joy=30.0 Hz), 122.0, 123.6 (d, Jo.s=271.5 Hz),
126.4, 128.4 (d, Jor=3.0 Hz), 130.6, 131.5, 133.1 (d,
Jer=9.0 Hz), 1362 (d, Jor=10.5 Hz), 153.6, 154.3,
157.8, 163.0 (d, Jor=252.0 Hz), 163.7, 166.7; HRMS
caled for C,H, CIF,N;O [M+H] ™ 502.1309, found
502.1311.

3.2.9  2-(N-R & H)-4-[N-(2- f-4- A F &) R H]-5-[2-
SR E4-CRAA)RAT-6-F 2 -E 72 (61) 89 & %

7E 25 mL BB, I 0.58 g (5.2 mmol)i T
FEHH L 0.79 g (4.0 mmol) R FEMIARER L A1 12 mL AU T B,
FW N 15 min. FIIA 0.20 g (0.40 mmol)fb &4
Se, IR 10 h, H R NIEFIZET, IEHRIE S
SREEN MR LER) - VA mE) =1 2] 5133
0.046 g FFEE, IE 20.3%. mp. 218~220 C; 'H
NMR (600 MHz, CDCl5) 6: 1.66 (s, 3H, CHj), 5.46 (br. s,
2H, NH), 6.22 (dd, J=9.0, 6.0 Hz, 1H, Ar-H), 6.45 (td,
J=8.4, 3.0 Hz, 1H, Ar-H), 6.66 (dd, J=8.4, 2.4 Hz, 1H,
Ar-H), 6.69 (dd, J=8.4, 2.4 Hz, 1H, Ar-H), 6.91 (d, J=7.8
Hz, 2H, Ar-H), 7.08 (d, J=3.0 Hz, 1H, Ar-H), 7.15~7.18
(m, 2H, Ar-H), 7.34 (d, J=7.8 Hz, 1H, Ar-H), 7.37~7.40
(m, 2H, Ar-H), 7.42~7.45 (m, 2H, Ar-H), 7.55 (t, J=7.8
Hz, 2H, Ar-H); *C NMR (150 MHz, CDCl5) §: 22.0, 113.2
(d, Jep=22.5 Hz), 1153 (d, Jer=25.5 Hz), 116.3 (q,
Jer=4.5 Hz), 119.5, 120.7, 123.1 (d, Jo.s=9.0 Hz), 123.8
(d, Jer=273.0 Hz), 1243, 125.3 (d, Jer=10.5 Hz),
128.3, 128.9, 129.3, 129.5, 130.2, 130.6 (d, Jo.r=16.5 Hz),
131.1 (q, Jor=28.5 Hz), 134.7, 137.3, 143.4, 149.1, 153.8,
156.2, 156.6 (d, Jo.r=238.5 Hz), 157.1; HRMS calcd for
C30H,,CIF,N,O [M+H]565.1418, found 565.1423.

3.3 FRHEEMME

S BURE P R AR v i R 4 R R
W (Mythimna  separata Walker) Fl /N 3¢ Wk (Plutella
xylostella Linnaeus). MALEYIH N,N-— F 5 F i
(DMF) ¥ iR S5 I NFLAL T Tween-80, i Hi& B 28 10/K
BRI PT RS & M. 1 ZRTEK S B R, s e i
Jnt R 2 7).

Fhid: MEKI B8R EHAR 2 em I, R HIR AR
25 10 s, EHEEARNIT, ARG ROKARRE 7R
M, RIS 3 W4 10 k. BANKREEEE 41K,
BT 24~27 CUEENIETE, 2h 5 IHELER. UEE
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o

il Ak, T SRR AE L

N BER 2 em WHIEMN B EARRIRE 2
WHIRE 15 s, HARBT, BAEFRI(ER 9 cm)H K
AN 10 Fifr, 4210 3k 2 g . BRI EE 4
R, 72 h Jake A g5 3.

B A &L (Supporting Information) H[E]{K 2a, 2d, 3a
f¥] '"H NMR &, #i[E {4 2b, 2¢, 3b ) 'H NMR Fil °C
NMR i, Hlafk 5a~5d & HAstb &4 6a~61 i) 'H
NMR, “C NMR Fl HRMS 3 . 3 bt k] DL 4 2 A
F1) 3% (http://sioc-journal.cn/) I F %%,
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