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W5 (A i e R 5 SRR, FEMRIK T 1500 geha ™ B, 2~ 3 -3- F AR 3 -3-[4-(5- = 46 FF S e -2- e 56 12K R B i
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& B PIIRTR[2-(2,4- 5 AR A ) L BE(Te), T1 AN 2- 553 A - 3-[4-(5- = 360 FF AR ML g -2- i 22 IR Y I AR TR TR (2- L
F) LG (Tm) N E 2R [ ZE I AL BE BRI 23 N 80%, 80%AI1 100%, LhAh, 2-%( -3 HI AR FE-3-[4-(5-= % H FE L i -2- 1%
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Synthesis and Herbicidal Activity of Novel Cyanoacrylates
Containing Substituted Pyridyl Moiety

Dai, Hong" Chen, Jia“ Hong, Yu“ Yuan, Binying” Chen, Yumeng"®
Shi, Yujun™** Ma, Ruiyuan® Liang, Zhipeng” Shi, Jian**”
ollege o emistry an emical Engineering, Nantong University, Nantong
“ Coll Ch d Ch IE N Ui N 226019
(® Analysis and Testing Center, Nantong University, Nantong 226019)

Abstract In order to find new cyanoacrylate lead compounds, a series of novel cyanoacrylates containing substituted pyridyl
moiety were prepared by the method of active substructure combination. The structures of the target compounds were con-
firmed by 'H NMR, *C NMR and elemental analyses. Preliminary bioassay data displayed that in postemergence treatment
2-cyano-3-methylthio-3-[4-(5-trifluoromethylpyridyl-2-amino) Jbenzylamino(2-methoxy)ethyl ester (71) had 95% herbicidal
activity against Brassica juncea at 1500 g/ha and 2-cyano-3-methylthio-3-[4-(5-trifluoromethylpyridyl-2-amino) Jbenzylamino-
[2-(2,4-difluorophenoxy)]ethyl ester (7e), 71 and 2-cyano-3-methylthio-3-[4-(5-trifluoromethylpyridyl-2-amino)benzylamino-
(2-ethoxy)ethyl ester (7m) showed 80%, 80% and 100% herbicidal activity against Stellaria media, respectively. Additionally,
2-cyano-3-methylthio-3-[4-(5-trifluoromethylpyridyl-2-amino) |benzylamino[2-(2-fluorophenoxy)]ethyl ester (7b), 71 and 7m
all exhibited 100% herbicidal activity against Chenopodium serotinum L. at 1500 g/ha.

Keywords pyridine; cyanoacrylate; synthesis; herbicidal activity
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WPk, Zhao PR I SERE L W A R 1) UE AR
FRERAT AR DL L R AOBR S S A KRS, 5
S, MR EMIE NS HARA R EE R, BAR
AN BREE A A KT R U R O, 1
AP AR LR A, IR e RS
Ecic S Y U TN S L /N =0 S R 1
R R AR B REE0L Oy T — 8 NN R
BRAL S T E TR S A&, A TR
PEJE I PFR IR B, R BRI IE S5 44 5T 51\ B I
RRER 7 T a5k, BEHE AR T — R BIR LSRR IE 13T
Pl 5 B e 25 ) F) S PR R B SR AT AE ). A
S B M TR T S TTETE T HARME SRS,
P25 IR EEE IR RR R, w7 HARYIRIL B
IR RLIEE. HA B 2R U Scheme 1 JT7R.

CF3 NH2 F3C x N CHO
~ KOH |
] + _— =
N DMSO N
Cl CHO 1
F3;C N N
NH,OH- HCI, pyridine | |
XN OH
H

EtOH
2
Pd/C FsC 7 N NH,
HCOONH,, CHzOH ) "
H
3
CNCH,COOH + HOCQH4ORZLSO4> CNCH,COOC,H,0R?
or H2804
4 5
CHsCN  CSz  (CH3),S0,4 R1_ CO,C,H,0R?
KOH or (CHs)80; g1 CN
R! = CH3S or C,H5sS
6
3 FC N NH CO,C,H,OR?
EtOH A =
N R' ©CN
7a~T7n

7a: R' = SCH3, R? = 4-CH30CgH,; 7b: R = SCHj3, R2 = 2-FCgHy;
7¢: R = SCHj;, R? = 4-FCgHy; 7d: R' = SCH3, R? = 2,3-F,CgHs3;
7e: R' = SCHj;, R? = 2,4-F,CgHg; 7f: R" = SCH3, R? = 3,4-F,CgH3;
7g: R' = SCHj, R? = 3,5-F,CgH3; 7h: R' =SCHj3, R? = 2,3-Cl,CgHs3;
7i: R' = SCHj3, R? = 2,4-Cl,CgHg; 7j: R' = SCH3, R? = 3,4-Cl,CgH3;
7k: R' = SCHj, R? = 4-BrCgH,; 71: R' = SCH5, R% = CHj;

7m: R' = SCH3, R? = C,Hs; 7n: R' = SC,H5, R? = 4-FCgH,

B 1 HAMEEY T 6 Bt

Scheme 1 Synthetic route of target compounds 7
1 GRS
1.1 HEMHEK

Kk 1 N 2-A-5- = H e 5 4-2
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Sof s SR L. 38 1 T DAE Y, SR KOH {44
&7, DMSO fE¥ /], ZiRRFL 12 h, & A ROoCs ]
1 AR, AR 1 IRCR R 52%

EEFVMLED) 7 AR R T, BATUMLEY) Ta
HIA BOIF A G, 3R0 T A RIS RI (B LR
L B NN-—— 3 B AR i 56 ) B S Sl FE A A4 Ta it
R, W R, 1 SRR, I #ER
M7, AMLEEAE MR BEAT, T HL S Ab 20 8 A 8]
8, thEY Ta IRBRCER A 61%. R, RAZ TR
b4 7 H e 1S BUA I e 45 1) 1 A 19 0 R T 2
.
1.2 EYHIEE ST

CLEHFRCEDD Ta MR LSS FOAZ R Bl 5 S 191
HEAT U, 1£ 6 10.19 AL R 506y CHNH R FES 1R
W, 6 9.67 bR i — AN IR EE AR IS IE, 6 8.48
A () HELUEE AL E R — NSRRI, & 7.85~7.87 [H]
1) % B IR IR | — AN R, 6 7.71 AbRIXUE
W 2RI ARSI, o 7.27 AbRIXUER I 2R IR
A AR, 0 6.83~6.96 [A][1) % HiE IR L
PUANEFIEmE 38— ARSI, 6 4.75 b ERIGE
NCH, AV FEE AN SRR, § 4.40 /b =FHIgh 5
B S AF T (7 F 2 B AN g, & 4.14 b =&
g Sy 55 2R AR R AF I 1) R B RS S, 6 3.69
AR BUE RZRIR 40 HARE | = AN AR, 6 2.62
b P BV R FR R = AN g, 6 7 66.8 AbI1IE
N5 IR AHIE ) OCH, B R T (145 51, 5 63.1 b ffjIg Ry
5 BRI OCH, Bk S5+ {5 T U, 6 55.7 &b g 5
FKINHIER OCH; BIETHIME 5%, 0 49.1 AbRIIEN
NCH, Bt R 7 KI5 5%, o 18.3 ki SCH, Tk JE 11
(R
1.3 EYHIRBREEM

H AR AP b B RS sk 2 s, Y15
FIREG S5 R E W, 76 1500 g/ha WKE R, K b
N, BT BN 732 (Brassica juncea)~ ‘Z25(Stellaria
media)F1/NE(Chenopodium serotinum L.)$3A 7R FREL
R R A AR ERE, BB B bR R IR AT ) bR
TEPE, ETCRH SN, LA T TSI R A EE A
HVEPEISE] 95%, SXTHEZG NK-9717 MIBRERCRARIL;
A 5XTHEZ) NK-9717 MR R, (&9 Te, T
A Tm B2 ZE 0 KL ERAN I E 2 B 80%, 80% A
100%, HA WA Tm 5525 NK-9717 (1) R FE P AH
2. bAh, LAY TH, TURT Tm X /NAE () 25 H- AL BRI 3
PEISIE 100%, S5XFIEZ5 NK-9717 [IBREEMEM 2.
F2wLIEH, HR'=SCH; I, kedib &4 71 F Tm Xt
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Table 1 Effects of reaction conditions on the synthesis of the intermediate 1

Entry Acid-binding agent Solvent Reaction condition Yield/%
1 K,CO; CH;CN Room temperature for 12 h 0
2 K,CO; CH;CN Reflux for 12 h 0
3 NaOH DMF Room temperature for 12 h 0
4 KOH DMF Room temperature for 12 h 0
5 KOH DMSO Room temperature for 12 h 52

K2 HIMEEY Ta~Tn R EE M H 5/%)
Table 2 Herbicidal activities of target compounds 7a~7n (percent inhibition/%)

Brassica juncea Stellaria media Chenopodium serotinum L.
Compd. Dosage/(geha ") Pre-emergence Post emergence  Pre-emergence Post emergence Pre-emergence Post emergence
treatment treatment treatment treatment treatment treatment
Ta 1500 0 0 0 60 0 50
7b 1500 0 0 0 60 0 100
Tc 1500 0 0 0 30 0 30
7d 1500 0 0 0 20 0 20
Te 1500 0 0 0 80 0 50
7f 1500 0 0 0 60 0 60
7g 1500 0 0 0 20 0 40
7h 1500 0 0 0 40 0 0
7i 1500 0 0 0 40 0 10
7j 1500 0 0 0 30 0 0
7k 1500 0 0 0 40 0 50
71 1500 0 95 0 80 0 100
7m 1500 0 0 0 100 0 100
7n 1500 0 0 0 30 0 40
NK-9717 1500 0 100 0 100 0 100

FEERAN/NAE (Y ZE M AL BN B ORI Bl BE— P 145
R AR 5 B S P FU AL AR HEAT .

2 Zhig

FIFHEPE LSt R B, it IRml & T 14 AN
RS BRI iE G5 I R IR IR EE LAY, WP
SR F ], LE 1500 geha ' AFIE T, that 71 xf
TEIE M ZE 0 R R B RO BT, HHIRN 95%; e E )
Te, TURA Tm X S 1 25 - A H3 i W g PR AR X 85 vy, 00
54 80%, 80%A1 100%; IL4N, 16E40 7b, 71 Al Tm
Sof/NAE [ ZE AR FR R BT R 100%, S X IEZG NK-
9717 WIBR BTG EAR Y, BA M — DI AN E.

3 SCISER4SY
3.1 UE5IHF

X-4 BOE 7 BRI s e A AL R AR A PR A
")), WEFITFARLRLIE; Yanaco-CHN CORDER MT-3
B I6E 4 M A, Bruker AM-400 BY A% RG34, LA
CDCl; 8t DMSO-ds A7, TMS NN bR, ¥ EMRER N
H #FE ST, 200~300 H). BT HRFI% 80
Mrafi, dra Ak 2 8-2- F (L BRI A 2L 2R (5)
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2-FHE-3,3- (20 it 2 TR O R LA R (6) 2 B ST iR [20]
kA K.
3.2 4-(5-=RmFPEMIE-2-FRE) KRN E K

7E 100 mL [FJE LA 0.02 mol 2-5-5- =5 H
BEMERE . 0.02 mol X2 FIK A 40 mL — FHA
(DMSO), ZiRfHET, mHEFIA 0.04 mol 85%[H4
A, ke, dkaEIEBEAE 12 h AFIE R, KRB
BB 100 mL KEIRMF, 2R ZEEE S
R, AHUHTCKBRER 8T, g, W43 2 ¢8 4
(A4 1, 7= AT BB T S T RS
3.3 4-(5-=mEEMIE-2-F2E) KRB (2)M 4 5K

7£ 100 mL [ JEHEHE A I 0.02 mol F< H [F] 44 1.
0.03 mol hEFEME S 25 mL oK OB, FI|mBEET, W
HrmoA 6 mL WERE, InEE, FHEENRR S 8 h. 71k
N, ¥ SONIREEE A 100 mL KN, 28
CEERERUEUR, AU TCK R BB T8, 1hug, W4s
BB R R AR 2, 7= 5 r] B TS T OB
3.4 4-(5-=FmEBEMIE-2-F2E) K EBZ ()M E AL

7 100 mL [FJEFEHH A 0.02 mol FB ] 2.
0.1 mol H Q% )2 40 mL H I, =IEBEFET, mHAmA
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R 10% Pd/C #8%, N, FHEEIAR SN 10 he 45715
KON, A0PE, FEERF I 30 mL /K, ZBEFAEECEUR,
AU T KRR ST, 198, WRAFAR 3| ok ik
3, AL EE T R — B R

3.5 B#EMT7HER

£ 100 mL FJEFEHLH, A 3 mmol H1afk 3. 3
mmol 2-FHE-3,3- - H (Z) B & A A ER B ER 6 22 20 mL
TR CEE. ¥ RSN EIR, 2 AE(TLO)MRE. &
MEERE, SR I 30 mL /K, ZFR ZEE AU
R, AVLERTCKREREN T8, g, B, Frisiks
MZAEEN VA E) @ MR ZE) =1 1] 555
Hirft &% 7a~7n.

2- T -3 FVRR F-3-[4-(5- = 45 P L P g - 2- e 3 ) 1
L R U IR R [2-(4- R AR R AU L)) £ T (Ta): 1 A ]
1, P2E 61%. mp. 101~102 ‘C; '"H NMR (400 MHz,
DMSO-d) 6: 10.19 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.85~7.87 (m, 1H, Py-H), 7.71 (d, J=12.0
Hz, 2H, Ar-H), 7.27 (d, J=8.0 Hz, 2H, Ar-H), 6.83~6.96
(m, 5H, Ar-H and Py-H), 4.75 (s, 2H, CH,), 4.40 (t, J=4.0
Hz, 2H, CH,), 4.14 (t, J=4.0 Hz, 2H, CH,), 3.69 (s, 3H,
OCHj), 2.62 (s, 3H, SCH;); *C NMR (100 MHz, CDCl5)
5: 172.8, 168.2, 157.8, 154.2, 152.6, 146.0, 139.2, 134.9,
131.6, 128.4, 125.5, 122.8, 121.4, 118.2, 118.0, 117.6,
116.0, 114.6, 107.9, 74.8, 66.8, 63.1, 55.7, 49.1, 18.3.
Anal. caled for C,sH,sF3N,0,S: C 58.06, H 4.51, N 10.03;
found C 58.17, H 4.39, N 10.12.

2- T -3 FVRR F-3-[4-(5- = 4 P L P g - 2- e 3 ) | 2
PR e D5 TR M R [2-(2- i 2R AL ik )] £ TR (Tb): 8 R [ Ak
FEE 58%. mp. 110~112 ‘C; 'H NMR (400 MHz,
CDCly) 0: 10.32 (s, 1H, NH), 8.46 (s, 1H, Py-H), 7.67~
7.70 (m, 1H, Py-H), 7.45 (d, J=8.0 Hz, 2H, Ar-H), 7.05~
7.28 (m, 5H, Ar-H), 6.91~6.96 (m, 1H, Ar-H), 6.86 (d,
J=8.0 Hz, 1H, Py-H), 4.78 (d, J=8.0 Hz, 2H, CH,), 4.53
(t, J=6.0 Hz, 2H, CH,), 4.32 (t, J=6.0 Hz, 2H, CH,), 2.70
(s, 3H, SCH;); *C NMR (100 MHz, CDCl;) §: 172.9,
168.1, 157.8, 154.2, 151.8, 146.5, 146.0, 139.1, 134.9,
131.6, 128.4, 124.4, 122.8, 122.0, 121.4, 118.1, 117.6,
116.4, 116.3, 116.2, 107.9, 74.7, 67.6, 62.8, 49.1, 18.3.
Anal. caled for CogHpnF4N,05S: C 57.14, H 4.06, N 10.25;
found C 57.03, H 4.19, N 10.38.

2- T I -3 FVRR F-3-[4-(5- = 4 P L ML g - 2- e 3 ) 1
PR e i 58 T 445 T2 [ 2-(4- 3R S8 BE) ) S BB (Te): 3 (R A Ak
P 63%. mp. 106~108 ‘C; 'H NMR (400 MHz,
CDCly) 0: 10.33 (s, 1H, NH), 8.47 (s, 1H, Py-H), 7.68~
7.71 (m, 1H, Py-H), 7.46 (d, J=8.4 Hz, 2H, Ar-H), 6.85~
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7.28 (m, 7H, Ar-H and Py-H), 4.78 (d , J=6.0 Hz, 2H,
CH,), 4.50 (t, J=5.2 Hz, 2H, CH,), 4.20 (t, J=5.2 Hz,
2H, CH,), 2.71 (s, 3H, SCH;); “C NMR (100 MHz,
CDCLy) d: 172.9, 168.2, 158.7, 157.7, 156.3, 154.6, 146.0,
139.2, 134.9, 131.5, 128.5, 125.5, 122.8, 122.5, 121.4,
118.1, 117.7, 116.0, 115.9, 115.7, 107.9, 74.7, 66.6, 62.9,
49.2, 18.3. Anal. caled for C,sHyF4N,O5S: C 57.14, H
4.06, N 10.25; found C 57.26, H 3.95, N 10.13.

2- T I -3 FVRR 3 -3-[4-(5- = 450 T S g -2- e 3 ) 2
L G R TR R [2-(2,3- R S 28)) 4 HiB (7d): K (0[]
&, P7E 69%. m.p. 120~122 ‘C; 'H NMR (400 MHz,
DMSO-d) 6: 10.18 (s, 1H, NH), 9.66 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.84~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 7.26 (d, J=8.4 Hz, 2H, Ar-H), 7.01~7.14 (m,
3H, Ar-H), 6.95 (d, J=8.8 Hz, 1H, Py-H), 4.75 (s, 2H,
CH,), 4.46 (t, J=4.4 Hz, 2H, CH,), 4.34 (t, J=4.4 Hz, 2H,
CH,), 2.62 (s, 3H, SCH3); '*C NMR (100 MHz, CDCL5) ¢:
172.9, 168.0, 157.7, 152.7, 150.3, 148.1, 145.9, 143.0,
140.5, 139.1, 135.0, 131.6, 128.5, 125.5, 123.4, 121.5,
118.1, 110.9, 110.0, 109.8, 107.9, 74.6, 67.9, 62.6, 49.2,
18.3. Anal. calcd for C,sH,FsN4O5S: C 55.32, H 3.75, N
9.92; found C 55.19, H 3.88, N 9.78.

2- T I -3 FVRR FE-3-[4-(5- = 480 FFT S g -2- e 3 ) 2
F L R TR R [2-(2,4- 8 K 5] 4T (Te): K (0[]
&, P7E 54%. m.p. 131~133 ‘C; 'H NMR (400 MHz,
DMSO-d) 6: 10.19 (s, 1H, NH), 9.66 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.85~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 6.94~7.31 (m, 6H, Ar-H and Py-H), 4.76 (d,
J=5.2Hz, 2H, CH,), 4.43 (t, J=4.4 Hz, 2H, CH,), 4.28 (t,
J=4.4 Hz, 2H, CH,), 2.62 (s, 3H, SCH3); *C NMR (100
MHz, CDCly) 8: 172.9, 168.1, 157.7, 154.2, 151.8, 145.9,
143.0, 139.1, 135.0, 131.6, 128.5, 125.5, 122.8, 121.5,
118.1, 117.7, 117.6, 110.7, 110.6, 108.0, 105.0, 74.7, 68.7,
62.9, 49.1, 18.3. Anal. calcd for CyH, FsN4,O5S: C 55.32,
H 3.75,N 9.92; found C 55.46, H 3.62, N 9.80.

2-F -3 F 2 -3-[4-(5- — 380 R 2 b g -2- e 2 ) | oA
P 5 i 5 TR 6 PR [2-(3,4- TR AL 35) ) L BB (76): K £ [l
&, 77# 63%. m.p. 148~150 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.18 (s, 1H, NH), 9.66 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.86 (d, J=8.0 Hz, 1H, Py-H), 7.70 (d, J=8.0
Hz, 2H, Ar-H), 7.30~7.37 (m, 1H, Ar-H), 7.26 (d, J=8.0
Hz, 2H, Ar-H), 6.79~7.13 (m, 3H, Ar-H and Py-H), 4.76
(d, J=4.0 Hz, 2H, CH,), 4.42 (t, J=6.0 Hz, 2H, CH,),
422 (t, J=4.0 Hz, 2H, CH,), 2.62 (s, 3H, SCH;); "*C
NMR (100 MHz, CDCly) d: 173.0, 168.1, 157.7, 154.8,
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151.7, 149.3, 146.6, 145.9, 144.2, 135.0, 131.6, 128.5,
125.5, 122.8, 121.5, 118.1, 117.3, 110.1, 108.0, 104.8,
104.6, 74.6, 66.7, 62.7, 49.2, 18.3. Anal. caled for CoqHy-
FsN4O,S: C 55.32, H 3.75, N 9.92; found C 55.21, H 3.86,
N 10.05.

2-FIE -3 FBR JE-3-[4-(5- = %6 FF SR I e -2- e 328 ) ) 2
HH R i B T M R [2-(3,5- R A 2R )| LR (Tg): ]
1, P25 66%. m.p. 138~141 ‘C; '"H NMR (400 MHz,
CDCl3) §: 10.23 (s, 1H, NH), 8.37 (s, 1H, Py-H), 7.62~
7.64 (m, 1H, Py-H), 7.35 (d, J=8.4 Hz, 2H, Ar-H), 7.13~
7.19 (m, 2H, Ar-H), 6.79 (d, J=8.8 Hz, 1H, Py-H), 6.33~
6.38 (m, 3H, Ar-H), 4.70 (d, J=6.0 Hz, 2H, CH,), 4.42 (t,
J=4.8 Hz, 2H, CH,), 4.11 (t, J=4.8 Hz, 2H, CH,), 2.63 (s,
3H, SCH;); *C NMR (100 MHz, CDCls) 6: 173.0, 168.1,
164.9, 162.5, 160.3, 157.5, 145.4, 138.9, 135.3, 131.9,
128.5, 125.4, 122.7, 121.7, 118.0, 108.1, 98.7, 98.4, 96.8,
74.6, 66.4, 62.4, 49.2, 18.4. Anal. calcd for CygH, Fs-
N,40sS: C 55.32, H 3.75, N 9.92; found C 55.45, H 3.62, N
10.03.

2-FIE -3 FBR JE-3-[4-(5- = %6 FF SR I g -2- e 320 ) | 2
HH R i B T R [2-(2,3- SR S J5)] BB (Th): Kt ]
1, P25 62%. mp. 106~108 C; '"H NMR (400 MHz,
DMSO-dg) d: 10.19 (s, 1H, NH), 9.66 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.84~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 7.19~7.33 (m, 5H, Ar-H), 6.95 (d, J=8.8 Hz,
1H, Py-H), 4.75 (s, 2H, CH,), 4.34~4.48 (m, 4H, 2X
CH,), 2.62 (s, 3H, SCH;); *C NMR (100 MHz, CDCl5) ¢:
172.9, 168.0, 157.5, 155.5, 145.3, 138.9, 135.2, 133.9,
131.9, 128.5, 127.5, 125.4, 123.0, 122.8, 122.5, 121.7,
118.1, 117.6, 112.3, 111.5, 108.1, 74.7, 67.6, 62.4, 49.1,
18.4. Anal. calcd for CyeH, CLF3N,05S: C 52.27, H 3.54,
N 9.38; found C 52.14, H 3.65, N 9.24.

2-FHE-3- R FE-3-[4-(5- =4 P B L g -2- i ) 1 oK
P 5 g 35 TR 0 R [2-(2.,4- LR 4 3| PR (TH): 40 [
1, PEE 63%. mp. 124~126 ‘C; '"H NMR (400 MHz,
DMSO-dg) 6: 10.18 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.84~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 7.55 (d, J=2.4 Hz, 1H, Ar-H), 7.22~7.36 (m,
4H, Ar-H), 6.95 (d, J=8.8 Hz, 1H, Py-H), 4.75 (s, 2H,
CH,), 4.46 (t, J=4.4 Hz, 2H, CH,), 4.32 (t, J=4.4 Hz,
2H, CH,), 2.62 (s, 3H, SCH;); >C NMR (100 MHz,
CDCly) d: 172.9, 168.0, 157.7, 153.0, 146.0, 139.1, 134.9,
131.6, 130.0, 128.5, 127.7, 126.6, 125.5, 124.9, 124.3,
122.8, 121.4, 118.1, 117.7, 115.5, 107.9, 74.6, 67.7, 62.5,
49.2, 18.4. Anal. calcd for C,H,;CLLF3N4O5S: C 52.27, H

Chin. J. Org. Chem. 2017, 37, 739~745

© 2017 Chinese Chemical Society & SIOC, CAS

3.54, N 9.38; found C 52.40, H 3.42, N 9.50.

2- Tk -3- FB R -3-[4-(5- = 3 FF kb g - 2- i i) [ 2R
FH L i T AR IR [2-(3,4- SR )| 4B (7)): 4L T
&, 77# 60%. m.p. 142~144 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.18 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.84~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 7.50 (d, J=8.8 Hz, 1H, Ar-H), 6.94~7.27 (m,
5H, Ar-H and Py-H), 4.75 (s, 2H, CH,), 4.43 (t, J=4.0 Hz,
2H, CH,), 426 (t, J=4.0 Hz, 2H, CH,), 2.62 (s, 3H,
SCH;); “C NMR (100 MHz, CDCls) d: 173.0, 168.1,
157.7, 157.5, 145.9, 139.2, 134.9, 132.8, 131.5, 130.7,
130.1, 128.5, 125.5, 124.9, 124.5, 122.8, 121.4, 118.1,
116.8, 114.8, 108.0, 74.5, 66.4, 62.6, 49.2, 18.3. Anal.
caled for CyH, CLF5N4O5S: C 52.27, H 3.54, N 9.38;
found C 52.16, H 3.43, N 9.52.

2- Tk -3- R R -3-[4-(5- = 3 A ik b g -2- i ) [ 2R
FH e 2 TR A5 R [ 2-(4- YRR AL 2k ) S TR (Tk): 41 5 [ 44
PEE 63%. mp. 138~139 ‘C; '"H NMR (400 MHz,
DMSO-dg) 6: 10.19 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.85~7.87 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, Ar-H), 7.44 (d, J=9.2 Hz, 1H, Ar-H), 7.26 (d, J=8.4
Hz, 2H, Ar-H), 6.93~6.96 (m, 3H, Ar-H and Py-H), 4.75
(s, 2H, CH,), 4.42 (t, J=4.4 Hz, 2H, CH,), 4.21 (t, J=4.4
Hz, 2H, CH,), 2.62 (s, 3H, SCH;); *C NMR (100 MHz,
CDCly) 6: 172.9, 168.1, 157.7, 157.6, 146.0, 139.2, 134.9,
132.3, 131.5, 128.5, 125.5, 122.8, 121.4, 118.1, 118.0,
117.7, 116.7, 113.4, 107.9, 74.6, 66.1, 62.8, 49.2, 18.3.
Anal. calcd for C,¢H,,BrF;N,O5S: C 51.41, H 3.65, N
9.22; found C 51.55, H 3.52, N 9.35.

2- Tk -3- R R -3-[4-(5- = 3 A ik b g -2- i i) [ 2R
FH 36 Ji 5 PR 0 R (2- R 48U ) BB (T1): 41 ([l Ak, 7%
68%, m.p. 108~110 °C; 'H NMR (400 MHz, CDCl;) &:
10.33 (s, 1H, NH), 8.46 (s, 1H, Py-H), 7.68~7.70 (m, 1H,
Py-H), 7.45 (d, J=8.0 Hz, 2H, Ar-H), 7.24~7.28 (m, 2H,
Ar-H), 6.86 (d, J=8.0 Hz, 1H, Py-H), 4.77 (d, J=4.0 Hz,
2H, CH,), 4.32 (t, J=4.0 Hz, 2H, CH,), 3.67 (t, J=6.0 Hz,
2H, CH,), 3.41 (s, 3H, OCHj3), 2.69 (s, 3H, SCH3); "°C
NMR (100 MHz, CDCly) o: 172.6, 168.3, 157.8, 145.9,
139.1, 134.9, 131.7, 128.5, 125.5, 122.8, 121.5, 118.2,
117.9, 117.6, 107.9, 74.9, 70.3, 63.9, 59.3, 49.1, 18.3.
Anal. calced for Cy1H, F3N4O5S: C 54.07, H 4.54, N 12.01;
found C 54.21, H4.41, N 12.13.

2-F F-3- R JE-3-[4-(5- = 4 FP S L g -2- e ) | o
B L i 5 T I R (2- L3838 ) 1B (Tm): IR Gl 1A, 7=
63%, m.p. 109~111 C; '"H NMR (400 MHz, DMSO-dq)
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5:10.19 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s, 1H, Py-H),
7.84~7.87 (m, 1H, Py-H), 7.70 (d, J=8.8 Hz, 2H, Ar-H),
7.26 (d, J=8.4 Hz, 2H, Ar-H), 6.94 (d, J/=8.8 Hz, 1H,
Py-H), 4.75 (d, J=4.8 Hz, 2H, CH,), 4.20 (t, J=4.8 Hz,
2H, CH,), 3.58 (t, J=4.8 Hz, 2H, CH,), 3.46 (q, J=7.2
Hz, 2H, CH,), 2.62 (s, 3H, SCH3), 1.10 (t, J=7.2 Hz, 3H,
CH;); >C NMR (100 MHz, CDCl5) 0: 172.6, 168.3, 157.6,
145.7, 138.9, 135.1, 132.0, 128.5, 121.6, 118.2, 118.0,
117.7, 107.9, 75.1, 68.1, 66.9, 64.1, 49.1, 18.3, 15.2. Anal.
calcd for Cy,H»3F3N4O5S: C 54.99, H 4.82, N 11.66; found
C 54.86, H4.95, N 11.78.

2-FIE-3- LM FE-3-[4-(5- = % FF SR I e -2- e 3 ) | 7
P i fie 5 TR 045 TR [ 2-(4- 9 R 8L R )] ST (Tm): - 40 8 [ 44
P 59%. mp. 117~118 ‘C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.30 (s, 1H, NH), 9.67 (s, 1H, NH), 8.48 (s,
1H, Py-H), 7.85~7.88 (m, 1H, Py-H), 7.70 (d, J=8.4 Hz,
2H, ArH), 7.26 (d, J=8.4 Hz, 2H, ArH), 6.94~7.14 (m,
5H, ArH and Py-H), 4.78 (s, 2H, CH,), 4.43 (t, J=4.4 Hz,
2H, CH,), 4.20 (t, J=4.4 Hz, 2H, CH,), 3.15 (q, J=7.2
Hz, 2H, CH,), 1.23 (t, J=7.2 Hz, 3H, CH;); *C NMR
(100 MHz, CDCl;) §: 170.9, 168.1, 158.7, 157.7, 156.3,
154.6, 145.8, 139.1, 135.0, 131.7, 128.5, 125.5, 122.8,
121.5, 118.2, 118.0, 117.7, 116.1, 116.0, 115.7, 107.9, 75.8,
66.6, 629, 492, 30.3, 15.0. Anal. caled for
C,7H,,F4N,05S: C 57.85, H 4.32, N 9.99; found C 57.72,
H 4.46,N 9.87.

3.6 MREFERMEMIK

AFINCE: X T &Y, HaHrRKF0.0001 g)FREL
—ERMRZG, HE 1% IR-80 FLALFI N,N-— H %
FH Pk i (DMIF ) 5 f TG B % 1.0% BRI, SR J5 28Tk Rt
AH.

I TTVE: BRGECE IR, AT g A FEA S 2R
b EEPY (R BEAR ISR . EERUNEE. BN 7.5
em 67, BEASTCER T/ EHER, Viv=1:2)&
3/4 Rb, BEFERERD Bk = Fh A EARAR(GF R =85%), T
0.2 cm, FEABAKE 3 I/ A AT G 25 55 Ah B,
T P T 48 Ak 38 DU W55 24 i) — SR kAT #7825 ok
RFF LR, R E, SEWIZIE 1500
geha™! R EAE [ B 55 55 (5 3WPSH-700E)jiti 24 )5,
FR AR HE 250 T e B N SR FE, 35 d JE R A6 42
FRTE TE (%). %o I 24 58 NK-9717 Bl 2-55( FE-3- A - 3-(2-
F-5-Mtne) LR IR IR L5 LR

4 BT KL(Supporting Information) L&) 7a~7n [
'H NMR F1 °C NMR P, X Eed4 kL m] Ll 2 WA TR
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