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Synthesis and Bactericidal Activity of Trifluoromethyl Pyridinamide Derivatives

Containing a Structure of '"-S=N-CN"
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(Key Laboratory of Green Pesticide and Agricultural Bioengineering, Ministry of Education, Guizhou University, State Key
Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Guiyang 550025, China)

Abstract: A series of novel trifluoromethyl pyridinamide derivatives with -S=N-CN structure were designed and
synthesized. Their chemical structures were confirmed by 'H NMR, “C NMR, “F NMR and HR-MS. The results of
investigation for bactericidal activity indicated that some of the compounds showed a certain inhibitory effect against
Xanthomonas oryzae pv. Oryzae (Xoo0), Xanthomonas axonopodis pv. Citri (Xac) and Ralstonia solanacearum (Rs). Such as
the activities of compounds E,, E,, E4, Ey, E,y, Ej; and E,4 on Xoo were over 80% at 200 mg/L, and compounds E, E;;, E;; and
E,, showed over 50% activity against Xac. The activities of compounds E,, E,, E;, Eg, E};, Eyy and E;s on Xoo was higher than
60% at 100 mg/L, particularly, compound E,, showed 78.7% against Xoo. The results indicated some of the compounds could
be used as the leading compounds for further study.
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3-N-(2-(N-T3 2 -S-(4- 5 R 3% )- Al 195 0 ¥ 9% ) &4
HE)-5- =5 RN e BE i (B, 1 [ AR, Wiy
70%, m.p. 138~139°C ,

"H NMR (400 MHz, CDCly 8:8.73 (d,J=1.1 Hz, 1H) .8.48
(t,J=5.9 Hz, 11D .8.08 (d,J=1.3 Hz, 11D .7.47-7.36 (m, 21 .
7.16-7.00 (m, 21D .4.34 (s,2H) .4.08-3.78 (m,2H) .3.54-3.29
(m, 21D ; ®C NMR (100 MHz, CDCly §: 163.5.163.4 (d,J=250.3
H2 .148.1.143.1 (q,J=3.8 H» .137.7 (q,J=3.5 H® .132.5(,

143

Bir L &4 E,~Ey B A B EE £

J=8.6 Hz) .132.1.129.6 (q,J=34.1 H» .123.4(d,J=3.4 H2 .
122.0 (q,J=273.5 H® .119.9.116.5 (d,J=21.9 H® .52.4.46.8.
34.3; “F NMR (376 MHz, CDCly §: -62.57.-110.60; HR-MS
(ESI+) m/z Calcd for C,;H, N,F,CISO [M+H]" 433.0507;
Found 433.0502,,

450 -N-(2-(N-350 FE-S-(4-( = 48 PP L5 0 ) P ff 1k
WP ) 2,3 )-5- = 36t PP R me B e (B 5 (1 2 [ 44,
R K T77%, m.p. 129~130°C .,

'H NMR (400 MHz, CDCly 8:8.74 (d,J=1.1 Hz, 1H) .8.45
(t,J=6.0 Hz, 11D .8.10 (d,J=1.3 Hz, 1D .7.69 (d,J=8.1 Hz,
21D .7.58 (d,J=8.1 Hz,2H) .4.43 (s,2ID .4.16-3.77 (m, 21D .
3.66-3.23 (m, 21 ; *C NMR (100 MHz, CDCly 8:163.5.147.8.
143.1 (q,J=3.7 H» .137.8 (q,J=3.6 H» .132.3.131.8 (q,J=32.9
H2 .131.7.131.0.129.8 (q,J=34.1 H® .126.3 (q,J=3.7 H2 .
123.6 (q,J=272.5 H» .122.0 (q,J=273.6 H2 .119.5.52.3.
47.4.34.4; "FNMR (376 MHz, CDCly 6: —62.59.-62.91; HR-MS
(ESI+) m/z Caled for CH,N,F,CISO[M+H]* 483.0475;
Found 483.0467 .
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#185%, m.p. 70~72°C.,

'H NMR (400 MHz, CDCly 8:8.75 (d, J=1.1 Hz, 11D .8.40
(t,J=5.7 Hz, 1H) .8.08 (d,J=1.3 Hz, 1) .7.43 (it,J=8.4.6.5
Hz, 10 .7.07-6.95 (m,2H) .4.43 (s,2H) .4.09-3.82 (m,2H .
3.59-3.38 (m, 2D ; *C NMR (100 MHz, CDCly §:163.2.161.5
(d,J=252.5 Ho .161.5(d,J=252.5 H2) .148.0.143.1 (q,J=3.8
H2 .137.7(q,J=3.5 H® .132.3 (t,J=10.2 H2 .129.7(q,J=34.2
H2 .122.0 (d,J=273.5 H? .119.4.112.1 (d,J=24.9 H2 .104.4
(t,J=18.9 Ho .46.2.42.0.34.2; 19F NMR (376 MHz, CDCly
§:-62.58 . -111.23; HR-MS (ESI +) m/z Calcd for
C:H;;N,F:CISO [M+H] " 451.0413; Found 451.0406,

N-(2-(S-(3-WL R H)-N- 50Uk VA IR i k) £ 45
-5 =GR B L bl I I e (R ¥R A, R
96%, m.p. 148~150°C,

"H NMR (400 MHz, CDCly §:8.74 (d,J=1.1 Hz, 1HD .8.46
(t,J=6.0 Hz, 11D .8.09 (d,J=1.3 Hz, 1D .7.60 (t,J=1.7 Hz,
1 .7.57-7.47 (m, 1K) .7.40-7.34 (m, 10 .7.29 (t,J=7.9 Hz,
11 .4.33 (5,2 .4.07-3.80 (m, 21D .3.56-3.30 (m, 21D ; °C
NMR (100 MHz, CDCly 6: 163.5.147.9.143.1 (q,J=3.8 H2 .
137.8 (q,J=3.5 H») .133.3.132.9.132.3.130.9.129.9.129.7
(q,J=34.1 Hp .129.3.123.3.122.0 (q,J=273.5 H2 .119.7.
52.5.47.2.34.3;"F NMR (376 MHz, CDCly §: —62.56; HR-MS
(ESI+) m/z Caled for C,;H;;N,E,CLSO [M-+H] " 467.0117;
Found 467.0105,

4- G -N-(2-(S-(2- T -4- 5 L )-N- T Y i 1 IV
2 3) £ 3k)-5- = LN E WEfi% (B9 , 1128 [, 1
Fh93%, m.p. 149~150C .,

'H NMR (400 MHz, CDCly 8:8.74 (d,J=1.1 Hz, 11D .8.43
(t,J=5.8 Hz, Il .8.09 (d,J=1.3 Hz, 1D .7.54-7.44 (m, 1B .
7.41-7.34 (m, 11D .7.18 (td,J=8.0.1.0 Hz, 11D .4.39 (d,J=0.9
Hz,2H) .4.15-3.79 (m, 2H) .3.73-3.31 (m, 21 ; *C NMR (100
MHz, CDCIy 8: 163.3.156.6 (d,J=251.3 H» .147.9.143.1 (q,
J=3.8 H» .137.8 (q,J=3.6 H» .132.5.132.3.131.2 (d,J=2.0
H2 .129.7 (q,J=34.1 H2 .125.5 (d,J=4.8 H2 .122.0 (q,
J=273.5 H» .122.0 (d,J=17.5 H2 .119.3.116.9 (d,J=14.8
H2 .46.9.46.7.34.3; °/F NMR (376 MHz, CDCly 8:-62.57.
-116.86; HR-MS (ESI+) m/z Caled for C,;H;N,F,CLLSO[M +
H]* 467.0117; Found 467.0105,

O-(2-(S-(2-VR-5- 91 4 ) -N- UL MU fi 19 1. 1% 5 )
LHE)-5- 5 FH LI WE Wt i (B, VT A [ 1, Wi 2
H92%, m.p. 120~121°C .

'H NMR (400 MHz, CDCly 8:8.75 (d,J=1.1 Hz, 11D .8.41
(t,J=5.7 Hz, 1D .8.09 (d,J=1.3 Hz, 1) .7.60 (dd,J=8.9.5.1
Hz, 10 .7.29 (d,J=3.0 Hz, 11 .7.05 (ddd,J=8.8.7.8.3.0 Hz,

11 .4.51-4.37 (m, 21 4.13-3.86 (m, 21D .3.65-3.43 (m, 21D ;
3C NMR (100 MHz, CDCly 8:163.3.161.8 (d,J=250.5 H2 .
148.0.143.1 (q,J=3.7 H» .137.8 (q,J=3.5 H2 .134.7 (d,J=8.1
H2 .132.2.129.7 (q,J=34.2 H» .129.6 (d,J=8.0 H® .122.0
(q,J=273.5 H» .120.3 (d,J=23.8 H» .119.4 (d,J=3.5 H2 .
119.3.118.8 (d,J=22.3 H2 .53.9.46.5.34.4;“F NMR (376
MHz, CDCly 8:-62.57.-111.83; HR-MS (ESI+) m/z Calcd
for Cy;H;N,F,CISOBr [M+H] " 510.9612; Found 510.9605,

N-(2-(S-(4- -2~ 550 R 58 )-N- 508 W sk e I fic O )
LHE)-5- = 5 TR e WE % (B 5 MR B e [ 14, i
H92%, m.p. 153~154°C

'H NMR (400 MHz, CDCly 6:8.74 (d, J=1.1 Hz, 11D .8.40
(t,J=5.9 Hz, 1) .8.09 (d,J=1.3 Hz, Il .7.44-7.31 (m, 31 .
4.33 (s,2H) .4.12-3.80 (m,2H) .3.64-3.27 (m,2H ; *C NMR
(100 MHz,CDCly 6:163.3.160.7 (d,J=254.0 Hz .147.8.
143.0 (q,J=3.8 H» .137.8 (q,J=3.6 H» .133.9 (d,J=3.3 H2 .
132.3.129.7 (q,J=34.1 H® .128.6 (d,J=3.7 H® .124.9 (d, J=9.
5 H2 .122.0 (q,J=273.6 H» .119.8 (d,J=24.2 H2 .119.4.
114.2 (d,J=14.9 Hz .46.6.46.5.34.3;F NMR (376 MHz,
CDCly 6:-62.57.-112.47; HR-MS (ESI+) m/z Caled for
C;H;;N,F,CISOBr [M+H]*510.9612; Found 510.9599,

3- G- N-(2-(N- T HE -S-(2,4- 9 56 ) I il 19
[ L) H5)-5- 9 R ILIE e i (B , ¥ 2 £ 8] 44,
%k 84%, m.p. 116~117C,

'H NMR (400 MHz, CDCl, 8: 8.74 (d,J=1.1 Hz, 11D .8.43
(t,J=5.9 Hz, 11D .8.09 (d,J=1.3 Hz, 1D .7.47 (td,J=8.5.6.1
Hz, 1K) .7.00-6.95 (m, IH) .6.91 (ddd,J=10.0.8.6.2.5 Hz,
10 .4.35 (s,2H) .4.07-3.84 (m,2H) .3.55-3.34 (m,2H) ; 5C
NMR (100 MHz, CDCIy 8: 164.0 (dd,J=253.5.12.1 H2 .163.3.
161.3 (dd,J=251.9.12.2 H» .148.0.143.1 (q,J=3.8 H» .137.8
(q,J=3.6 Hz) .134.0(dd,J=10.1.4.3 H» .132.2.129.7(q,
J=34.1 H» .122.0 (q,J=273.5 H® .119.6.112.7 (dd,J=21.7,
3.8 Ho .111.1(dd,J=15.0.3.9 H® .104.7 (t,J=25.4 H2) .46.5.
46.5.34.3; "F NMR (376 MHz, CDCly §: —62.58 .-105.41 .
-110.56; HR-MS (ESI+) m/z Calcd for C,;H;;N,F:CISO [M+
H] " 451.0413; Found 451.0407,,

4-5-N-(2-(N- TR -S-(2- Fol-5- — Fol F FE - FE) W
Tt P 0. J¥g Ak ) £ 5 )-5- =3 T A b e 1z (Ey , 1 (0
] 44¢, L% h186%, m.p. 120~121°C .,

'H NMR (400 MHz, CDCl, §:8.74 (d,J=1.1 Hz, 1D .8.47
(t,J=5.9 Hz, 11D .8.09 (d,J=1.3 Hz, 11D .7.80 (dd,J=6.4.1.9
Hz, 11D .7.75-7.66 (m, 11D .7.34-7.23 (m, 11D .4.45 (s,21D .
4.17-3.80 (m,2H .3.69-3.36 (m,2H) ; *C NMR (100 MHz,
CDCly 8:163.5.162.9 (d,J=254.3 Hz .147.9.143.1 (q,J=3.7
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Hz .137.8 (q,J=3.6 H» .132.3.130.3 (dt,J=7.8.4.0 H2 .
129.7 (d,J=34.1 H» .129.3 (dd,J=9.5.3.6 H» .127.9 (d, J=33.
5 Ho .127.8 (d,J=33.7 H» .123.1 (q,J=272.3 H2 .122.0 (q,
J=273.6 Ho) .119.3.116.7 (dd,J=27.6.19.3 Ho) .47.2.46.4.
34.3; “F NMR (376 MHz, CDCly §: —62.11.-62.60.-109.38;
HR-MS (ESI+) m/z Caled for C,H;;N,F,CISO [M+H] "
500.0321; Found 500.0308,

3- 50 -N-(2-(N-5UHE-S-(3- 5 1 58 ) VAl I WP e ik
LH)-5- =5 FHIENEE BEHE (B 5 Vb (i 44, e
$182%, m.p. 124~126°C .

"H NMR (400 MHz, CDCly §:8.74 (d,J=1.1 Hz, 1HD .8.44
(t,J=5.9 Hz, 11D .8.09 (d,J=1.3 Hz, 11D .7.40 (td,J=8.0.5.8
Hz, 1H) .7.21 (d,J=7.7 Hz,2H) .7.18-7.08 (m,2H) .4.41-4.28
(m, 2H) .4.08-3.79 (m,2H) .3.56-3.28 (m, 2H) ; *C NMR (100
MHz, CDCIy 8: 163.4.162.9 (d,J=248.8 H» .147.9.143.1 (q,
J=3.8 H») .137.8 (q,J=3.5 H» .132.3.131.1 (d,J=8.3 H® .
129.7 (q,J=34.2 Ho .129.8 (d,J=7.8 H» .126.3.122.0 (q,
J=273.7 Hz) .119.6.117.5(d,J=22.4 Hz .116.9 (d,J=21.0
H2 .52.7.47.0.34.3; “F NMR (376 MHz, CDCly §: -62.58 .
-110.71; HR-MS (ESI+) m/z Caled for C;;H,N,F,CISO [M+
H]* 433.0507; Found 433.0502,

450 -N-(2-(N- 7 I -S- (4- 7 TR FE 4 3 ) W0 sk 1
[ 5E) 0 H5)-5- — 5 F BE L BE ez (B » 8 4,
WCE A78%, m.p. 147~149°C

"H NMR (400 MHz, CDCl, §:8.74 (d,J=1.1 Hz, 1D .8.39
(t,J=5.9 Hz, I .8.08 (d,J=1.3 Hz, 1l .7.28 (qd,J=6.2.2.0
Hz, 41 .4.30 (dt,J=20.9.10.5 Hz, 2D .4.06-3.82 (m,2H .
3.46-3.24 (m,2H) .2.91 (dt,J=13.6.6.8 Hz, 1K) .1.24 (d,J=6.9
Hz,2H ;3C NMR (100 MHz, CDCly 8:163.2.150.8.148.0.
143.1 (q,J=3.7 H» .137.7 (q,J=3.5 H2 .132.2.130.4.129.7
(q,J=34.2 H» .127.6.127.2.122.0 (q,J=273.6 H .120.0.
53.5.45.9.34.3.33.9.23.7:"F NMR (376 MHz, CDCI, §:
—-62.57; HR-MS (ESI+) m/z Calcd for CoH,N,F,CISO [M+
H]* 457.1071; Found 457.1063,

O-(2-(S-(4-(BUT 5 )R 3 )-N- 35 35 I Ak 155 0 fi
) 4F)3-5-5- =5 IR mE BE L (B » A EE 1A,
WCE A79%, m.p. 166~167°C .,

'H NMR (400 MHz, CDCly §:8.74 (d, J=1.1 Hz, 1HD .8.38
(t,J=5.9 Hz, 1D .8.08 (d,J=1.3 Hz, 1D .7.47-7.39 (m, 11D .
7.35-7.23 (m, 11D .4.32 (dd,J=49.0.12.9 Hz,2H .4.08-3.79
(m, 21D .3.47-3.24 (m, 21D .1.31(s, 91 ; *C NMR (100 MHz,
CDCly 8:163.2,153.0.148.0.143.1 (q,J=3.8 H» .137.7 (g,
J=3.5 H2 .132.2.130.1.129.7 (d,J=34.1 H» .126.5.124.1.
122.0 (q,J=273.5 H» .119.9.53.3.45.9.34.7.34.3.31.1; “F

NMR (376 MHz, CDCly 8: -62.57; HR-MS (ESI+) m/z Calcd
for CoH,;N,F;CISO [M+H]* 471.1227; Found 471.1219.,

3- 50 -N-(2-(N- 5 FE-S-(2- A5 3 ) S gk 5t W0 fréz
HE) LKL )-5- = 5 B LI E I i (B 5 ¥ (0 ] 4
R 4182%, m.p. 132~133°C.,

'H NMR (400 MHz, CDCl, §:8.74 (d,J=1.1 Hz, 1H) .8.38
(t,J=5.8 Hz, 1D .8.08 (d,J=1.3 Hz, 1ID .7.31 (td,J=7.5.1.3
Hz,2H) .7.26-7.21 (m,2H .4.39 (dd,J=45.3.12.9 Hz,2H .
4.06-3.84 (m,2H .3.50-3.34 (m,3H ;*C NMR (100 MHz,
CDCly 8:163.2.148.1.143.1 (q,J=3.7 Hw» .137.7 (q,J=3.5
H2 .137.6.132.2.131.7.131.3.130.1.129.6 (q,J=34.2 H2 .
127.1.125.8.122.0 (q,J=273.5 H» .119.8.52.3.46.0.34.3.
19.7;:“F NMR (376 MHz, CDCly §: -62.56; HR-MS (ESI+)
mlz Caled for C,H,;N,F;CISO [M +H] *© 429.0758; Found
429.0751,

N-(2-(S-(2- 1R -4 56 3 )-N- T 5 - 0 s 9 0 e 3%
LHE)-5- 5 TR IE 19t i (B, 5 338 15 [ 44, Wi e
J485%, m.p. 147~148°C .,

'H NMR (400 MHz, CDCly 8:8.7 4 (d,J=1.1 Hz, 1D .
8.40 (t,J=5.8 Hz, 11D .8.09 (d,J=1.3 Hz, 1D .7.53 (dd,J=8.6.
5.7 Hz, 1) \7.40 (dd,J=7.9.2.6 Hz, 11D .7.13 (td,J=8.2.2.6
Hz, 1H) .4.53-4.34 (m, 21D .4.14-3.88 (m,2H) .3.65-3.39 (m,
21D ; BC NMR (100 MHz, CDCly §: 163.3.163.1 (d, J=255.5
H2 .148.0.143.1 (q,J=3.7 H» .137.8 (q,J=3.6 H» .134.5 (d,
J=9.0 H» .132.2.129.7 (q,J=33.7 H® .125.5(d,J=9.8 H®) .
123.8 (d,J=3.7 H2 .122.0 (q,J=273.7 H2 .121.0 (d,J=24.9
Hz .119.4.115.8 (d,J=21.4 H» .53.4.46.3.34.4; "F NMR
(376 MHz, CDCly §: —62.56 .-107.60; HR-MS (ESI+) m/z
Caled for CH;;N,JF,CISOBr [M+H] " 510.9612 ; Found
510.9608

3-5-N-(2-(N-f5-S-(3,4,4- — i -3- i -1-35)-
TR IRV JHe 3 ) £, 35 )-5- — 35 Y b e I (B9 5 11 68
[l 44, % 4 68%, mp. 115~116°C .,

'H NMR (400 MHz, CDCl, 8:8.76 (d,J=1.1 Hz, 1HD .8.46
(t,J=5.4 Hz, 11D .8.10 (d,J=1.3 Hz, 11D .4.10-3.82 (m, 21 .
3.57 (ddd, J=13.5.8.5.5.2 Hz, 1K) .3.46-3.32 (m,2H) .3.21
(dt,J=13.0.7.8 Hz, 11 .2.92 (dddt,J=11.6.10.2.8.7.3.1 Hz,
21D ; C NMR (100 MHz, CDCIly 8: 163.5.153.2 (ddd, J=289.
6.276.8.44.8 Ho .147.8.143.1 (q,J=3.8 H» .137.8 (q,J=3.3
H2 .132.3.129.8 (q,J=34.1 H» .125.1 (ddd,J=235.3.53.3.
18.0 H» .122.0 (q,J=273.4 H2 .119.6.47.8.43.5.34.3.20.4
(dd,J=22.2.2.3 H? ; “F NMR (376 MHz, CDCly 8: -62.59
-100.38(dd, J=78.5.33.4 H» .-119.80(dd,J=114.2.78.4 H2) .
-175.82(dd, J=115.4.33.5 H2 ; HR-MS (ESI+) m/z Calcd for
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C,H,N,FCISO [M+H]* 433.0319; Found 433.0310,

4-5-N-(2-(N-FHE-S-(3,4- 5 I)- WAl {k V.
[ J5 ) 40K )-5- = 6 FH L WE 19t 112 (B L 1 €[]
4, R 493%, m.p. 130~131°C.,

'H NMR (400 MHz, CDCIy 6:8.74 (d, J=1.1 Hz, 1H) .8.46
(t,J=5.9 Hz, 1) .8.10 (d,J=1.3 Hz, 1K) .7.37-7.28 (m, 11D .
7.26-7.17 (m,2H) .4.34 (q,J=12.9 Hz,2H) .3.93 (dtt, J=11.0.
7.6.6.1 Hz,2H) .3.62-3.28 (m,2H) ; °C NMR (100 MHz,
CDCIy 6:163.6.151.3 (dd, J=254.3 .14.2 Hz) .150.5 (dd,
J=253.1.14.7 Hz) .147.8 (d,J=1.0 H2 .143.1 (q,J=3.8 H2) .
137.8(q,J=3.6 H2) .132.3.129.8(q,J=34.3 H2) .127.2(t,J=5.2
H2 .124.6 (t,J=5.1 H2 .122.0 (q,J=273.6 H2 .119.7 (dd,
J=122.7.1 Hp .119.6.118.4 (dd,J=12.1.6.6 H2) .51.9.47.4,
34.4;"F NMR (376 MHz, CDCI 6:-62.59.~134.96; HR-MS
(ESI+) m/z Caled for C-H;;NFsCISO [M+H]* 451.0413;
Found 451.0405.

3- 5 -N-(2-(N-FHE-S-(2,5- 5 25 ) MV fit 195 IV
Jie ) £ H)-5-( =l ) ML BE B (B, 11 A 8] 45,
W% h92%, m.p. 129~131°C.,

'H NMR (400 MHz, CDCI, 8:8.74 (d, J=0.9 Hz, 1H) .8.45
(t,J=5.8 Hz, 1) \8.09 (d,J=1.5 Hz, IH) .7.24-7.17 (m, 1H) .
7.15-7.07 (m, 1H) \4.35 (s,2H) .3.95 (dddd,J=14.5.9.4.7.6.
4.5 Hz,2H) .3.59-3.33 (m, 2H) ; *C NMR (100 MHz, CDCI, 8:
163.4.158.6 (dd, J=245.7.2.3 H2) .157.1 (dd, J=245.6.2.7
H2) .147.9.143.1(q,J=3.7 H» .137.8 (q,J=3.4 H2) .132.2.
129.7 (q,J=34.2 H2) .122.0 (q,J=273.5 H2 .119.4.119.2 (dd,
J=24.9.2.9 H2) .118.6 (dd,J=24.0.8.6 H2) .117.2 (dd,J=24.2.
8.6 Ho .116.5 (dd,J=17.5.8.3 H2 .46.7.46.6.34.3; "F NMR
(376 MHz, CDCly) 8:—62.57.-116.25 (d,J=17.8 Hz) .~120.95
(d,J=17.9 H2) ; HR-MS (ESI+) m/z Caled for C;H,;N,FsCISO
[M-+H]" 451.0413; Found 451.0404.,

O-(2~(S-7F F-N-T FE U186 9 ¥ ) £, 9% )-3- - 5-
(=50 BRE )L BE TR 1 (B (] 44, L 220 94%,
m.p. 143~145C.

'H NMR (400 MHz, CDCI, 8:8.73 (d, J=0.6 Hz, 1H) .8.45
(t,J=5.4 Hz, 1) .8.07 (d,J=0.8 Hz, 1) .7.57-7.33 (m, 5H) .
435 (dd,J=31.4.12.8 Hz,2H) .4.07-3.79 (m,2H) .3.54-3.27
(m,2H) ; *C NMR (100 MHz, CDCIy 8: 163.3.148.2.143.1 (q,
J=3.8 H2) .137.6 (q,J=3.5 H» .132.1.130.5.129.7.129.5.
129.6 (d,J=32.0 H2) .127.4.122.0 (q,J=273.5 H2 .120.0.
53.5.46.4.34.3; "F NMR (376 MHz, CDCI,) 8: -62.55; HR-MS
(ESI+) m/z Caled for C,HN,F5CISO [M+H]* 451.0413;
Found 451.0402.

4-5-N-(2-(N- 3 FE-S-(3,5- G50 35 ) . fisk 1k V.
JHg 3 ) £, H )-5-( = 56 SR ) IEE e Ik e (B 5 7 T €1 ]
A4, WCE H91%, m.p. 143~145°C

'H NMR (400 MHz, CDCly 8:8.75 (s, 1HD .8.46 (t,J=5.7
Hz, 11D .8.11 (s, 1D .7.10-6.94 (m,2HD .6.88 (ddd,J=8.8.
55.2.2 Hz, 10 .4.42-430 (m,2H) .4.11-3.79 (m,2H .
3.62-3.33 (m, 21 ; *C NMR (100 MHz, CDCly §: 163.6.163.3
(d,J=251.6 H2 .163.2 (d,J=251.5 H» .147.6.143.1(q,J=3.7
H2 .137.9 (q,J=3.6 H» .132.4.131.2 (t,J=9.8 H2 .129.8 (d,
J=342 H2 .122.0 (q,J=273.3 H» .119.4.113.7 (dd,J=26.5
Hz,11.3 H» .105.5 (t,J=25.0 H2 .52.0.47.7.34.4; "F NMR
(376 MHz, CDCly §:-62.58.-107.15;: HR-MS (ESI +) m/z
Caled for C;;H;N,F;CISO [M-H]" 413.0445; Found 413.0427,

3-GH-N-(2-(S-(2- 5 2 )-N- 3 Jk VAt 19 WP e i)
LiHE)-5- = 56 TR IE P9t e (B, Y3380 15 [ 445, Wi %6
H61%, m.p. 119~121°C,

'H NMR (400 MHz, CDCly 8:8.74 (s, 1HD .8.41 (t,J=5.7
Hz, 11D .8.08 (s, 11D .7.50 (dd,J=7.3.1.7 Hz, 1D .7.46 (dd,
J=7.8.1.2 Hz, 11D .7.42-7.37 (m, 1) .7.35 (dt,J=7.4.4.0 Hz,
1D 447 (s,2H) .4.09-3.86 (m,2H) .3.58-3.39 (m,2H ; °C
NMR (100 MHz, CDCly 8: 163.2.148.1.143.1 (q,J=3.7 H2 .
137.7 (q,J=3.6 H2 .134.7.133.2.132.2.131.4.130.2.129.6
(d,J=34.1 Ho» .127.8.125.8.122.0 (q,J=273.5 H» .119.5.
51.8.46.2.34.3;"F NMR (376 MHz, CDCly §: —62.56; HR-MS
(ESI+) m/z Caled for C,;H,N,FsCLSO [M+H]™ 449.0212;
Found 449.0202,
1.5 A&

SR FH e B 900, 68 iy 8 1) == 3k P s b g
JHe AT AR AT KR 1 A 03 B R ¥t F2 95 1T AT
OB A TR PR RS PR, AR RERN 1 g, 2R
W45 g BEANRT.S g MBS 1S g T34 — KM
1.5 LG, 5 40 30 AT BT 8 740 o s ik S s
TV » F1 5 mol/L NaOH¥ i i 15 B = B (I pH &
7.0~7.2, K1#120 min, F5ARFI 245 7R B2 RN
Brgpdkrp, li 200 mg/LAT100 mg/L & 85 753,
3NN A0 WL A0 B, BT R BT K R
Fr7% (28°C, 180 r/min , 7K 1 A 41 18 75 P37 36 ~
48 h, FAE 5 02 40 B 75 4R %24~ 36 h, R R R B
T i16~24 h, 40 B AR KX HON G, B G R
10200 pL B T-96FL AL 2, H AR AE i KA
595 nmAb I 52 BT AT B I ODAH , M4 i I ODE 1 4
R DU 2430 ) 4 B (14 400 1 2 TRTBURE 1TF ODAE 5 40 1T 41
Ry (D @



2020 “F 4 H ARBTRT , 25 : 5 “—S=N—CN" 457 i) = 6t FF B nib g 0k e i 260 100 & 1 B % T 1l 2k 27
1 IEODIH="5 1 55 75 K ODMH 6 I B 7 3 0ODMH. @)
IR = T ek HEUS 77 SE TR ODAH A IE & B85 R S RODAE. o 10004 )

A IE R IR R AL R R ODfE

2 #R5WR

2.1 B AR a-M 09 A R B R T R AT

PLH b S YIE A ],  5F FL 347 175 22 (1) 4y
HTo 7E'H NMRIE b, o152 2 47 HIV A A GXPPS
HAEHR A DT AT, e 2R E AN HY
2457 RV, FEN -1 &R A7 FHAN/E U 1~ 4847 1)
H, HAC AT RS A 43 5l 768 8.73 ppmAlS 8.08 ppmict,
RS B W) A 4=1.1 HzF1%=1.3 Hz; A3k L)
Hi 7 R [ i 52 21 AH 48 H S F J5 - (1 R B 3 2493
A 2 B, HAR E AT A 43 i) AES 7.16-7.00 ppm
8 7.47-7.36 ppmAb; Bl I—NHH T2 25 2
AFEE U PG (1) R 6 2400 s b — UG, LA 22 1
{H7ES 8.58 ppm4t, 4% & ¥ #°J=5.3 Hz. {£"C NMR
o, T2 3ANFIR PR A ER, =% AL ErC
245y VY L, FLALSE AL AES 122.0 ppmAd, #
4 HJ=273.5 Hz, 5 =5 FEAH SR I e 21 EChl
245y B Y F g, Sk F A B HAES 129.6 ppmit, A
A HJ=34.1 Hz, WERE I WAy L 24 55 e DU
FIE, 7E6 143.1 ppm A6 137.7 ppmAb i, HAR &
W $J=3.8 HzFJ=3.5 Hz; LAk, ZRIR BG4 F 1
A ILAHE R C 32 BIF S 1 I RE G 24 53 S LR g, 71
5 163.4 ppm4b &, #55% £J=250.3 Hz, K3 111
PIANB CAHB A2 B F 51 (1) 5% Wi, 2455 B R U, 71
5 116.5 ppmAb Hi U, A 5 4 6=21.9 Hz, MMiyC
Z BRI IR A 1E 2453 9 RUE I, 7E132.5 ppm
Ab H 06, B B0J=8.6 Hz, LA KRR it 452
SR G AE 200 A W e, HoAL " B 16 123.4
ppmAt, #E5H 40J=3.4 Hz,
22 BARLSHegIrE Eik

A PE ~Eno b 7K AR 1 A 5 B 1 410 11 v
MR, IR TR, & Ak &9, RS
XA W AE DR IR BE T 6 KRG 1 s 1 1) B
R A (RS PE o 755 S B2 h 200 mg/LIS AL 54
E,.E; E  Ey Eyy E 3 E X 7K 1RG99 18116 400 1
FHAE80% LA b o 7E100 mg/LIN , K /b & W i i
PR A R T 50%, i P 387 fey 0 HE 2 7 T T O
WPEA100 mg/LI, (5 YE, . E.E; . Es . E ;. Ey.Ess
XF 7K AR P A T B P AT 2R 38 1 T 60 %, o A
YIEL N 78.7%:

A5 WVE ~Eng b WA 15 92 998 TRT 1 400 5510375 7 0

AR M2, 20 W, Fr B B AR & 0t
R It 9708 Bt B A — 2 BRI H S50 24 5]
WE TR I A EL , #8204 5 0 B0 MR B » Ak S DB
Eu Eu E TR I50577 90 B 0 613 75 50% P F, 2
F i TR IR (35.4%) o

x1 BRUSHMKBEEHHFEAEONEEFE %

e JkEE e O

200 mg/L 100 mg/L 200 mg/L 100 mg/L
E, 821+15 648+12 E, 787+14 581+1.7
E, 860+1.7 544+28 E; 800+24 543+23
E; 73.0+19 485+09| E, 821+19 661+ 42
E, 828+13 617+13 Es 745+36 608+15
Es 669+1.1 429+14/|| E, 59.1+13 545+09
E, 494+32 273+33 E; 143+1.6 109+27
E, 646+15 646+03 Es 66.1+39 286+15
Es 715+19 65.0+32 Ey 21.0+09 142+ 1.7
E, 618+06 339+19| E, 212+27 198+22
Ey 852+24 589+32 | MAiM: 956+3.0 86.9+0.3
E, 845+0.7 787+1.2 ||HERM 799+1.6 389+13

x2 BRUAYNHBRHBRENIHELE %

e T s T
200 mg/L 100 mg/L 200 mg/L 100 mg/L
E, 458+04 403£0.6 E; 43.0£2.7 385+£3.1
E, 41.2+£19 409+0.2 E; 652+1.8 478+04
E; 417113 36.6+4.2 Eu 60.0+£23 492+28
E, 400+19 389+14 Es;s 41.5+£3.6 353+1.1
Es 382+1.0 381+£15 Es 282118 269+24

Eq 47.1+24 420+ 2.1 Ey 278+15 27.1+0.6

E, 39.1£33 343+13 Ei 263+1.5 242+46
E; 49.0+29 44.0£33 Ey, 245+ 1.1 225£3.1
E, 51.6£25 465%1.6 Ex 328+0.6 32.1+33

Eyp 478135
Eu 534+£0.8

44.6+2.8
440+24

R 882+1.5 61.4+1.1
WEGEEH 354+14 321+1.1

B4R, AR T35 50 A0 A W 0 R 55 e T 174 400
BV NE, 45 5 L2 3 . th 3] UL, A& W A T A
I3 BT D3R R AN 5, A4k A5 s X 00 5575 R 95
T T4 1) 23 5 ) TR 24 1) W T ] (55.6%) #2230t

%3 BHLEUMEEESHBEEOMEEE %

FhIE
200 mg/L 100 mg/L
E: 513407 461+1.1 E, 452+15 444+28
Es 408+09 348+27 En 515+29 443+38
E, 381412 37.7+24 ||[HAM: 752429 593+24
Es 545104 522+08 ||[WERH] 55.6+1.7 456+2.6

it
200mg/L 100 mg/L

asyy a
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3 & #

WG T R A5 “—S—N=CN" 25 # [f] =5
PR BE L I Pt Jie AT 2R 40 6 JL S R EAT T RIE . SR
“WREVET AR T A 6 KRS A
VAT AT 0 903 R MO A 0 T ) % 3 T
R, B & B G os F IR AP 4 v v 3
HA—EWBa &R fEMRIKE T, A DE, E,.
E; Eg Eii Ei E 55 08 7K 1Al B 1R P J 2%
v IR 24 R R, 2 A S T A D A
WS St ATHE B
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