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Synthesis and Insecticidal Activity of Novel Fluoropyrimidine Thioethers
FENG Mengjing, XU Liangzhong"

(College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Shandong Qingdao
266042, China)

Abstract: In order to develop new compounds with insecticidal activity, a series of fluoropyrimidine thioethers
compounds were designed and synthesized. The chemical structures of target compounds were characterized by '"H NMR
and ®C NMR and insecticidal activity was tested by leaf immersion method. The results showed that the yield of all of the
new compounds were 52% -88% , and had certain control activity against Plutella xylostella, and when the mass
concentration was 1 mg/L, the lethal rate of compound 3m to Plutella xylostella was 97%. The finding could provide a
new idea for the synthesis of fluoropyrimidine thioethers compounds.
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NMR (500 MHz, Chloroform-d) 5: 8.24-8.15 (m, 2H) .
7.73-7.65 (m, 1HD .7.58-7.49 (m,2H) .5.87 (s, 11D .
3.25-3.15(m,2H) .1.80-1.70 (m,2H) .1.48 (dt, J=
14.7,7.4 Hz,2H) .1.01-0.91 (m, 31D . *C NMR (125
MHz, CDCl 6:175.34.165.97.158.07.134.70.134.49
130.55.130.55.128.83.128.83.127.74.120.00.104.51
30.97.30.83.21.87.13.47,

A3 TE PR, A 80% . "H NMR
(500 MHz, Chloroform-d) 6: 7.60 (m, 1H) .7.25(d, J=
3.8 Hz, 1D .7.08 (t,J=8.7 Hz, 2D .3.20 (t,J=7.2 Hz,
20 .1.80-1.71 (m,2H) .1.48 (dq,J=14.9,7.6 Hz,2H .
0.97 (t, J=7.3 Hz, 31D ., “C NMR (125 MHz, CDCly
6:175.59.165.17.162.47.160.40.158.60.,156.94 .
135.11.130.19.121.02.112.65.112.45.104.66.31.07 .
30.81.21.88.13.50,

WG Y3 T MPIRY), %K 74% . 'H NMR
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(500 MHz, Chloroform-d) 6:7.41 (s, 3H) .7.28 (s, 1H |
3.18 (t,J=7.4 Hz, 21 .1.75 (tt,J=8.2,6.8 Hz, 21 .1.47
(dt,J=14.9.7.4 Hz, 2H) .0.95(t,J=7.4 Hz,3H) . °C
NMR (125 MHz, CDCly 6:175.79.165.19.160.75 .
158.77.158.48.132.39.132.22.131.32.128.24.121.05.
118.86.103.94.103.92.103.90.103.87.31.18.30.93
22.73.22.68.22.00.14.14.13.60,

WA D)3d 0 T EPIRY) , W% i 85% ., 'H NMR
(500 MHz, Chloroform-d) §: 7.20 (d,J=2.5 Hz, 11 .
4.16 (d,J=2.5 Hz,3H .3.19 (dd,J=8.4,6.4 Hz,2H) .
2.69 (qd,J=7.7,2.4 Hz,2H .1.74 (dd,J=8.5,6.3 Hz,
21D .1.48 (h,J=7.4 Hz, 2 .1.27 (td,J=7.7,2.5 Hz,
3H .0.96 (td,J=7.4,2.4 Hz,3H), “C NMR (125 MHz,
CDCIy 6:175.20.164.68 .158.20,157.91 .157.62 .
154.69.150.72.126.52.122.81.120.62.118.43.116.24.
114.95.103.77.103.75.103.72.103.70.99.67..40.60 .
30.70.30.45.21.53.18.84.13.15.12.25,

HEY3ey TEEMARY, WA H67%., 'H NMR
(500 MHz, Chloroform-d) §: 8.52 (dd,J=7.7,2.0 Hz,
11D .8.39(dd,J=4.9,2.0 Hz, 1D .7.31 (s, IFD . 7.21—
7.07 (m, 51D .3.21 (t,J=7.4 Hz,2H) .1.81-1.71 (m,
21D .1.49 (dt,J=14.6,7.4 Hz, 21D .0.97 (t,J=7.4 Hz,
30 , ®C NMR (125 MHz, CDCly 8: 174.39.165.74 .
162.23.160.60.159.39.158.66.158.01.152.55.148.45.
142.45.122.89.122.89.122.82.118.05.116.00.115.82.
111.83.104.05.30.67.30.46.21.52.13.17.,

A& W34 To (O mMeIR Yy, % 468% . 'H NMR
(500 MHz, Chloroform-d) 8: 8.13 (dd, J=8.7,2.0 Hz,
21 .7.59-7.54 (m,2H) .6.02 (s, 1K) .3.20 (t,J=7.4 Hz,
2H . 1.80-1.71 (m,2H) .1.49 (q,J=7.4 Hz,2H .1.39
(s,91 .0.97 (t,J=7.4 Hz, 31D , *C NMR (125 MHz,
CDCly 6:175.32.,166.09.162.96 ,158.85,157.89 .
130.61.130.61.25.90.125.90.124.94.121.17.104.53
77.33.77.08.76.82.35.34.31.01.31.01.21.91.13.55,

W) 3g 2k o R Y e A 77%. 'H NMR
(500 MHz, Chloroform-d) 6: 7.07 (s, 1H) .3.17 (t,J=7.4
Hz,2H) .1.78-1.68 (m,2H) .1.47 (dt,J=14.7,7.4 Hz,
21D (1.38 (s, 91D .0.96 (t,J=7.4 Hz, 31D ., “C NMR
(125 MHz, CDCly) §:175.22.174.84.166.22.158.41 .
158.12.157.83.157.54.123.30.121.11.118.92.116.73
104.30.104.27.77.30.77.05.76.79.39.57.30.95 .
30.90.26.71.21.89.13.49,

A3 TE AR, WA 5 80% . 'H NMR
(500 MHz, Chloroform-d) §: 6.99 (d, J=1.4 Hz, 1 .

3.72(qd,J=7.4,2.3 Hz,2H) .3.17 (td, J=7.5,3.2 Hz,
21 .1.74 (tp,J=8.9,3.6,3.1 Hz,2H) .1.61-1.54 (m,
30 .1.48 (hd,J=7.6,3.5 Hz,2H) ,0.96 (td,J=7.4,3.8
Hz, 31 ,*CNMR (125 MHz, CDC1y 6: 175.14.164.80,
159.06.158.78.158.76.158.49.158.47.158.19.122.97 .
120.78.118.59.116.40.102.47.102.44.102.42.102.40.
49.10.31.09.31.07.30.76.21.87.13.39.13.37.8.05.
8.03,

W5 W31 ot AR Y, R 4 81% . 'H NMR
(500 MHz, Chloroform-d) 6: 6.98 (d, J=2.3 Hz, 1H) .
3.69 (td,J=7.8,2.3 Hz,2H .3.17 (td,J=7.4,2.3 Hz,
21 (1.99 (tt,J=10.2,6.7 Hz, 21 .1.74 (tt, J=8.0, 4.5
Hz,2H .1.51 (ddtd, J=32.0,14.7,7.3,2.4 Hz,4H .0.98
(dtd,J=19.9,7.4,2.3 Hz, 6H), "“C NMR (125 MHz,
CDCly 6:175.21.164.79.159.16.158.87.158.58 .
158.28.122.97.120.78.118.58.116.39.102.49.102.47 .
102.44.102.42.99.99.54.25.31.15.30.75.25.34
21.91.21.29.14.04.13.48.13.34,

&350 6 IR Y, 3 R 66% . 'H NMR
(500 MHz, Chloroform-d) 6: 8.01-7.91 (m, 2H) .7.45-
7.38 (m,2HD) .6.92 (s, 1D .3.08 (t,J=7.4 Hz,2H .
2.49 (s, 31D .1.74-1.64 (m, 21D .1.46 (h,J=7.4 Hz,
21 .0.95 (t,J=7.4 Hz, 3D ., “C NMR (125 MHz,
CDCly 6:175.05.164.53 .158.56,158.27.146.43 |
133.00.129.91.129.07.127.05.118.63.101.92.31.00.
30.72.21.89.21.79.13.56,

G W3k A o R, W h57% . 'H NMR
(500 MHz, Chloroform-d) 6: 8.02 (d, J=7.7 Hz, 1D .
7.52(d,J=42 Hz, 11D .7.41-7.31 (m, 11D .6.76 (s, 11D
6.11 (s, 11D .5.88 (s, 2HD .3.95-3.86 (m, 31D .3.07 (t,
J=74 Hz,2B .1.69-1.60 (m,2H .1.45-1.34 (m,2H .
0.95-0.80 (m, 3D , *C NMR (125 MHz, CDCIy §:
173.99.169.26.166.88.156.34.137.62.133.18.132.52.,
131.52.130.95.129.98.128.82.128.26.128.01,127.86.
121.45.100.21.68.09.49.50.38.20.31.20.30.81 .
21.91.13.54,

& W30 Tt R, e 4152% . 'H NMR
(500 MHz, Chloroform-d) §: 7.73 (t, J=5.6 Hz, 1H .
7.68-7.62 (m, 11D .7.60 (d,J=7.5 Hz, 1K) .7.49 (d,
J=7.5,1.4 Hz, 11D .6.79 (d,J=3.1 Hz, IHD .5.65 (d,
J=3.1 Hz, 21 .3.16(dd, J=8.6,6.0 Hz, 21D .1.77-
1.66 (m, 21 .1.48 (h,J=7.4 Hz,2H .1.01-0.82 (m,
30 ., BC NMR (125 MHz, CDCIly 6: 174.05.168.82 .
156.89.156.60.156.32.156.03.138.87.133.29.133.14.
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133.08.130.08.129.31.129.05.123.52.121.33.119.15.
116.91.112.15.100.37.100.34 .67.37.66.39 .43.16
40.69.31.93.31.07.30.88.29.70.29.37.29.05.22.70 ,
21.95.14.11.13.62.,

G 3m ek TG HPIRY) %4 62% ., 'TH NMR
(500 MHz, Chloroform-d) 8: 7.48-7.42 (m, 2H) , 7.42—
7.33(m,2H) ,6.74 (d,J=1.7 Hz, 1H) , 5.46 (d, J=1.7
Hz,2H) .3.20 (t,J=7.4 Hz,2H) .1.82-1.72 (m,2H) .
1.56-1.47 (m, 2H) .1.39-1.33 (m, 9H) .0.99 (td, J=
7.5,1.9 Hz, 3H) . C NMR (125 MHz, CDCIy 6:
173.94.169.42.156.33.156.05.151.73.132.42.128 41,
128.34.125.72.125.67.121.56.100.64.100.62.99.99 .
69.01.46.11.34.67.31.33.31.31,30.88.22.08.13.68.

A )30k o EPIR Y, W # 488% . 'TH NMR
(500 MHz, Chloroform-d) §:7.63 (s, I1H) .7.49 (dd,
J=5.6,3.5Hz, 1H) .7.34(dd, J=5.7,3.4 Hz, 2H) .7.21-
7.08 (m, 20 .5.34 (s,2H) .3.79 (s, 3H) .3.57 (5,30 |
3.12 (t,J=7.3 Hz,2H) .1.70-1.59 (m,2H) .1.40 (dt,
J=14.8,8.1 Hz,2H) .0.89 (t,J=7.4 Hz, 3H) ."C NMR
(125 MHz, CDCly 8:173.95.169.54.167.93.160.30.,
134.62.132.51.131.51.129.07.128.58.128.31.110.26.,
100.64.77.52.77.26.77.01.67.60.62.24.51.89.46.15.,
31.39.31.02.22.17.13.85.8.85.
22 AMER

H A4k 75 40 3a~ 30k /N 352 ik 1) 26 4 435 Ak
iR A2, mRPMERL LT 5, HAs b5 9)3a~
3ot /N SRR AT o () ARG T AE T R N
100~500 mg/Li, HFrft A #36.3j~3nib 3 T, /)
SRR IR FET - 26340 4 100% ; 70T B3R S5 4 50 mg/LI,
HArL & 38.3m 3nkbF R, NEIRIIET- R N
100%, & 935 3k AL BT 1 /N Sk 48 T2 2 A8 7E
90% LA b £E B 410 mg/LIN , H ARk &413m.
3nkb BN /N SR AE T E Y 2 100%, D6 Tk ik
fiz, BRI, 3F. 3. 3k 3m . 300 /) Sk ) HLAT B A
()% HUE P, Hore 3mi % U v

3 & i

A= OB AR LB I U 5Ok, 2 56
Tk 5 B S5 R SR W FA, AR S T e AR L i
T A S I g 2845 BT — R 90) i e T Tk A
Wy PRI 4 SR WAL A W 3ot /N S0 v 1 A
Fe AE R T A 5 mg/LIN, /N SRR AE T 53K 100%,
T %o B 2 ) s e R A A 5 11 I 7R SR I
Tk 4k A ) AT R I T R N T i 53¢

®2 BRUSWNNEEEEDEENKER

ey BET-H /%
500 mg/L 100 mg/L 50 mg/L 10 mg/L 5 mg/L 1 mg/L

3a 73 547 32 0 0 0
3b 72 55 327 17.4 0 0
3c 63 42 10.7 0 0 0
3d 100 94 65 0 0 0
3e 100 89 52 0 0 0
3f 100 100 100 87 52 14.6
3g 80 50 18.9 0 0 0
3h 91 84 66 32 14 0
3i 81.2 53 21 0 0 0
3j 100 100 94 67 33.9 0
3k 100 100 92 68 46 322
3l 100 100 87 52 338 156
3m 100 100 100 100 100 97
3n 100 100 100 100 93 72

MG 100 100 100 93 75 30

S % ik
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