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Synthesis and Spectroscopic Analysis of the Plant Nematicide Fluensulfone
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Abstract: In order to study a new method for the synthesis of fluensulfone with high yield and purity, fluensulfone was
synthesized by several steps, such as cyclizatiom, addition, substitution, chlorination and oxidation with the starting
materials ammonium dithiocarbamate, chloroacetaldehyde and bromotrifluoroethylene. All intermediates and the product
are characterized and confirmed by 'H NMR, “C NMR, “F NMR and FT-IR spectroscopies along with HPLC purity testing.
The total yield of the target product was 82.7%. The route of synthesizing fluensulfone could contribute to realizing the
industrial production with cheap raw material which easy to obtain.
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ppm 8: 3.49 (t, J=6.8 Hz, 2H, CH, .2.90~2.80 (m,
2H, CH» . "C NMR (101 MHz, CDCl;, ppm 8: 153.86
(td,J,=287.0 Hz,J=274.4 Hz,J=45.7 Ho .126.43
(td, J;=234.6 Hz,J,=53.4 Hz,J=17.1 H2 .29.35 (dd,
J=21.2 Hz.J,=2.1 H2) .26.57~26.48 (m) , “F NMR
(377 MHz, MeOD, ppnp 8: -105.27 ~-105.70 (td,
J=30.16 Hz,J=46.24 Hz,J=82.94 Hz .~122.99 ~
-123.53 (td, J;=3.77 Hz, J,=86.71 Hz,J=16.87 H2) .
-176.2~-177.49 (td, J,=339.3 Hz, J,=116.87 Hz, J=
147.03 H2 . FT-IR (KBr}k fi,em™ v (C-HD 2 923 v
(FC=CF» 1792,v(C-H 1 485.v((C-P) 1 054 .v(C-Bp
680,
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2.3 2-(3,4,4- = #-3-T M A A )R vl 0 A% B
3k 23E FHPLC 5 7

2-(3,4,4- =931 M A ) E M 1 2R 76.8%, 4l
£ HHPLCHISE , 499.8%. "H NMR (400 MHz, CDCls,
ppm 8:7.65 (d, J=4.0 Hz, 1H, CH of Thiazole) .7.20
(d, J=4 Hz, 1H, CH of Thiazole .3.37 (t,J=8 Hz,2H,
CH) .2.81~2.71 (m,2H,CH» ., *C NMR (101 MHz,
CDCl, ppm) 8: 163.13 (s) \153.84 (td, J,=46.46 Hz,
J=274.72 Hz, J=287.85 H2) .142.74 (9 .126.41 (1d,
J=234.8 Hz,J=53.4 Hz,J=16.4 Ho .119.18 (s .

29.85(s) .26.54(t,J=1.01 H2 . “F NMR (377 MHz,
CDCly, ppm 8: ~103.18 ~-103.49 (dd, J,=33.93 Hz,
J=86.71 Hz) .~122.37~-122.90 (dd, J,=82.94 Hz,
J=113.1 Ho) .-175.42~-175.81 (dd, J=30.16 Hz,
J=113.1 Ho) , FT-IR(KBr/t }i,em™ :v(C-H) 3 087,
v, (C-HD 2 932 .ws (C-HD) 2 852, v, (FC=CF2 1 799,v
(C=0)1 606,v (C=N) 1 500,v,, (C-N) 1 299 v, (C-S)
1 087.v(C-F) 1020,
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70.6% , 26 & THPLCHll 7E 4 98.5% . 'H NMR (400
MHz, CDCl;, ppm) 6: 7.44 (s, 1H, CH of Thiazole) .
3.35 (t,J=4.0 Hz,2H, CH, .2.80~2.70 (m,2H, CH, .
3C NMR (101 MHz, CDCl;, ppm) 8: 161.78 (9 .153.55
(td, J;=46.46 Hz,J,=275.73 Hz,J,=288.86 H2) .140.56
(d,J=1.01 Hp ,127.88 (dd,J=53.53 Hz,J=17.17
H2 .125.57 (dd, J;=319.57 Hz, J,=353.50 H2) .29.55
($) .26.11(dd, J=22.22 Hz, J,=3.03 H2) . "F NMR
(377 MHz, CDCl;, ppm) 6: ~102.92 ~-103.23 (dd,
Ji=33.93 Hz,J,=49.01 Hp .-122.20 ~-122.72 (dd,
Ji=82.94 Hz,J=113.1 Ho .~175.47 ~-175.87 (dd,
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J=33.93 Hz, J=116.87 H2) . FT-IR (KBr/t }\,cm™) :
v (C-H) 3 096 v, (C-H) 2 932 v, (C-H) 2 843 v,
(FC=CF» 1 795w (C=0) 1 674.v(C=N) 1 500.v,(C-N)
1300.v,(C-9 1 087.v(C-P) 1 036.v,(C-CD 732,

16 5-50-2-(3,4,4- = 90 -3- T M Bt ) 1 1 1)
'H NMRH, §=7.44 ppmAb H I 1) s ) Ja - BE i R
&1, 6=3.35 ppmAib B = FEE, U JE T S50 R 1A
TP AP R A T A U, 6=2.80~2.70 ppm Ak ]
U g 5 =B £ 975 A 1R WV PR P R A R i e
552-(3,4,4- =5 -3- T I LA ) E M 1 6 Y. & AR 2
PEREHIIE . MWHPLC O T 87 A0 & W A B B 1) Ay
7.140 min.

5 5-50-2-(3,4,4-= -3 T 5 2 170 )R 0AR (0 0 2L 4R 5
0B % A8 R it

2.5 BAUE RAGE S oM
2,51 GRUME HOAR )l B AR 4 - 20 A1 % (FT-TRD
S AT

FATT LAE FILE3 100 e A — AN 28 2R 0,
U1 Ji T T WA A N U RN C-H IR i 47 i 8l 0, 2 932
2 860 cm &b H B[ SR IR0 4 Sl kg AR RN C-HLT) A 4
P, 1 800 cm A4k H B W Bk (1) 2R 1 4 FC=CF.[{]
4 2 06, S R I P BRUIEE () AN S R A 4 4 5 e
FANGE sl e 7 I 4E1 3401 140 em Ak,

B6 muERmEDILIEE

252 UGE RO IAZ RE LR AL ATHPLC 23 Bt

G e U 7 K 2 82.7% , 4l T HPLC I 5& Ay
99.1%. '"H NMR (400 MHz, CDCl;, ppm 6: 7.86 (s, 1H,
CH of Thiazole) .3.61 (t,J=8.0 Hz,2H, CH, .2.95~
2.85(m,2H, CH, . *C NMR (101 MHz, CDCl;, ppm)
5:162.59 (9 .156.12~150.06 (m) .143.46 (9 .135.52
(9 131.24 ~123.68 (m) .50.47 (8 .19.98 (d,J=3.03
H2 . F NMR (377 MHz, CDCl;, ppm) 8: -101.19~
-101.50 (dd, J;=33.93 Hz, J:=79.17 H2) .~120.32~
-120.84 (dd, J,=79.17 Hz, J=113.1 Ho .-175.65 ~
~176.04 (dd, J,=339.3 Hz,J,=113.1 H2) , FT-IR (KBr
e Ay em™ sv (C-HD 3 100, v, (C-H) 2 932 v, (C-HD
2 860 v, (FC=CF2) 1 800.v (C=C) 1 675.v (C=N)
1 634 v, (0=S=0) 1 34011 140 v, (C-N) 1 330,
v, (C-9 1 090, (C-P) 1 042 .v,(C-CD 754,

E JRVE UK 'H NMR H A 3R g, o,
AT HS H96=7.86 ppmAk () HL UG U i g WEMEER 1K)
Z,6=3.61 ppmKb [ — F U A 15 67 J5 1~ AH 3% I O
(15, 6=2.95~2.85 ppmAb H HL ) 2 H i 0 )8 o 5
IR L SE A W L ) A . WHPLC A3 #7 H & H
SLAR BRI 18] 494,604 min,

7 RBEHERMZEARSIEEMSREEGEE

253 GG HUBK R A A IR B (PC NMIBO 3% FH A% 1
LRI (F NMB) 1%

T U % G I U PC NMR R ATT W] LA
W A TR R 2R B o R TR AT
% 06=162.59 ppm Ak (1] 50 I Je& hy 60 HLURK r 1B 14
IR 1 207 R PR RS E TR AL 0, §=156.12~150.06 ppm Ak
HYLI 22 E U UH R T CFL B (W R A IR U, 5=143.46
ppm H I L0 U1 A W M B 4 A 11 4 i WA
I, 6=135.52 ppm tH B4 FRLUGE Ay CF Rl ()R iR Wi 0
5=50.47 ppm AL t B 1) FL U6 S CHLS 45 ik Wi i 0ée
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5=19.98 ppm A CH,CFH# ()45 1 W i .

G HUBKLP) F NMR LA 30 g e, Ak 2747
¥ 2 5l 48 6=-101.19 ~-101.50 ppm.6=—120.32 ~
~120.84 ppm .8=—176.65~-175.04 ppmAt, H:rf,6=
-101.19~-101.50 ppm.8=-120.32~-120.84 ppm/it
HH I P e 23 ) VA Jeg 2y e UKL b = 08 & 0 B T I
A — AN B T b AR 1R 2 98 1R R A R A U
8=—175.04~-175.65 ppmAb ! B0 I J& y 8 gE
R =3 S B (A1 b 55— Al s 9P R AR
Weeg

B8 Sm M FR AR A A% R R e o [ A AR R AR L

3 & #

FATA BRI H IR A LK =R &
W JEURE, 28 1 A BN, A AR AR SR A N B
PRAZ AR, A S A AR A S W A5 2177 1)
W AR, LEAC PR 20 P AL 1 g UL 3% 22 0
ZUPE TP T o ANBIRFUTT A T 2% e R i 032 W T
B S 2 2% i 2 (RS U SO T AR R Mk B3RS
HAMASARRE . BEAh, 1205 2 BTS2 0 g b JLakl e
Tk teAzr
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