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Abstract In search for new insecticides with high activity, broad-spectrum, low toxicity, favorable safety profile and no
cross resistance to commercialized insecticides, eleven novel sulfinic esters containing dichloropropene were designed and
synthesized from p-dihydroxybenzene in multiple steps. The structures of title compounds were identified by "H NMR, *C
NMR spectra and elemental analysis. The preliminary bioassays indicated that some of the target compounds showed good
insecticidal activity against Plutella xylostella L. 3-[2,6-Dichloro-4-(3,3-dichloroallyloxy)phenoxyl]propyl n-hexyl sulfurous
ester (7h) showed 80% mortality against Plutella xylostella L. at 10 mg/L, better than pyridaly.
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1.3 LEYRRHEEN

BH WA LA TR EAE 1 em MR, —5&
RS IR & P AE B AR E S I %, WER N 0.5
mL, AT EEAAHEEN 8 LikHi(3 W), MabH 3 RKE
5. AFRJEN 24 °C . SRR 60%~70% JCGHT
FNHEFE, 24, 48, 96 h Jo A AT AL, THEAETIR.
H bl &0 5 s 4 3 LK 1.

R ALBYX DR s

Table 1 Insecticidal activity of novel compounds against
Plutella xylostella L.
Cl
c/vo cl o)
7
P2 (/0
ftsi R 20l S
600 mg/L. 100 mg/L 10 mg/L
7a Y 42.9 — —
7b PEAN 50 — —
Te N 80 10 0
7d / 0 — —
=
Te %J\ 100 50 0
7t NN 100 44.4 0
g NN 100 87.5 10
7h AN 100 100 80

o
7 100 0 0
7 §© 100 0 0
7k h’”«© 100 80 1.1

I A 100 100 47.1

FHUHTES LW, 7 600 mg/L FLEY) Te~Tk
BRI T AR 5 10 R dOig M, X/ SRR ) SO R
100%. B &, A EHA —Em
A dEE, Btk &) Th£E 10 mg/L R %NSk 13508
HRITIAE] 80%, PLT%T HE 2 — 56 FH L fk.

WL ARG YEOC R TR W, MR IR S AT
FEE XS % UG A B 2. B B 1 K IR
RO EE N, BAnEESE N IE T (L&Y THIEK 2
IEREEAEY) 7). 1E ORI A ThyIS 28 U PR3 n,
7E 100 mg/L T X/INEME B4 1A 44.4%, 87.5%,
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100%; AR S T BB R RS TR LS
P A BOE PRGN, 76 100 mg/L R4 /NS it ot 2
Sk 0%, 80%. EIMHUARIE AR, AW+
B PE A, BN E Y Te) B e bk P R (1h
EW TR, G Td ISR SEEIETE G MIE C
(W& ThyB IR AR &Y Ti) REREALEY Tt
AW R HOEPE RIS, 75 100 mg/L FE&Y) 7i,
Tj AN ST T k.

2 i

ATAEIA B 11 ASHRLM & &N T AR R e
KUEY), oA Y33k BAT — 5 1 JUS Pk,
Hor ik &4 7Th 78 10 mg/L (57 & NNk B 254
- 80%, DL 2 = FbEE, B
1H.

3 B
31 E5IRF

X-4 TOHCT WA R e A A R e AR IR A
A, WETRZALIE); Bruker ACP-300 A% G ILHRIX
(TMS W5, CDCl; A¥%i7); Vario El Cube JGZE ) HTX,
fEBE(200~300 H)A T Bl T =, R
Sy Hr 4.
3.2 ZIWHE
3.2.1 PR 4-(3,3-Z 5 R AL KB (3) 494 AR

ZOCHR[10~ 12] 7 V53517, 1000 mL RV, K
PN & Wy (110.11 g, 1 mol), 1,1,1,3-PU 5 A ¢
(60.63 g, 333 mmol) 5 DMF (500 mL), i1 +E 30 min,
HINRERH1(69.00 g, 500 mmol), FHEZ 100 'C, [ 15
h 5, BN ZK (1000 mL)H, i 2R 252000
mL X 3)ZKIW, A IEAHUAH, A A5 5 v R i Ak
F(1000 mL). ASEAEE (1000 mL)YER:, &0
IKBRIREE T, DR AR A M ([ & 109.63 g, BT[]
PRTEFHFR (500 mL)Pegk, 98, IR R IRA1F L0
PRl 54.63 g, I AE AR A): MLRL
BiR) © VORI =1 : 54eal, 19 talfifh32.23 g, e
44%. m.p. 47~49 CCCEE"": mp. 49 C); 'H NMR
(CDCls, 300 MHz) 6: 4.59 (d, J=6.3 Hz, 2H, OCH,), 6.11
(t, J=6.3 Hz, 1H, CHCH.,), 6.77 (s, 4H, ArH).
322 HHEMR 2,6-=F-4-(3.3- =R R AU ) EKEN(4)
898 A%,

ZOCHR[10~ 12177751647, 500 mL [V, 4K
I 4-(3,3- 5 H5 N A 3E) 2K 193(30.05 g, 137 mmol),
1E A[%(0.21 g, 2 mmol) 5 12K (200 mL), Ii#E 67
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C, 1A NS A R S(37.96 g, 281 mmol) ) F A%
(100 mL), 3 hifghnsese. PREFIIR SR 1 h )5,
VA H AR SR, N AR R S AN (600 mL),
LR ZTR(1000 mL X 3)AHL, A IFA VAL, LM
/K(800 mL)PE¥k, Jo/KBRIREE T, Wk Tk4ifs s
M 7.74 g BB EIERITH: M SRR L) - V(A
M) =1 : 3044, A 28.16 g WE 71%.
m.p. 499~51 ‘CCCHRE!™: m.p. 50 °C); "H NMR (CDCls,
300 MHz) ¢: 4.66 (d, J=6.3 Hz, 2H, OCH,), 6.11 (t, J=
6.3 Hz, 1H, CHCH,), 6.91 (s, 2H, ArH).

323 FiEA 3-(2,6-=H-4-(3,3- =AM R AL R A
)R -1-B3(5) 495 A%,

ZESCHR[10~ 121 /7753357, 500 mL MV, ik
BN 2,6- - 5-4-(3,3- 50— Mi A8 HE) 5193 (29.89 g,
104 mmol), DMF (300 mL) A ik & #(17.18 g, 124 mmol).
FHPEFE 30 min 5, FRNIESY TN 3-5-1-
(17.24 g, 124 mmol), FHELA 80 CHkLL V. fRFFILHEL
FEREHES h i, H OV BB 7K (600 mLYH, i LR £
(1000 mL X 3)ZHL, A IFAHUAH, 2000 F0 ik 1 &N
(1000 mL). HEAGALINFEA(1000 mL)PEE, Jo/KIRR
BT, DR IRZES Stk Y 35.02 g, BT ik
VAR EEETFR: R L) @ V(Aihlf) =1 : 518
ali, M3k 27.90 g, KX 77%. m.p. 90~92 C (iR
1% m.p. 90 °C); '"H NMR (CDCls, 300 MHz) &: 2.07
(pent, J=5.7 Hz, 2H, CH,CH,CH,), 3.97 (t, J=5.7 Hz,
2H, CH,0H), 4.11 (t, J=5.7 Hz, 2H, OCH,CH,), 4.59 (d,
J=6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H, CHCH,),
7.27 (s, 2H, ArH).

324 AR AN RAELES XL T tbRiE
*

F SRR 131 7 81T, BIEBEE T, b &S
I FF (0.5 g, 1.45 mmol, %1 10 mL FFZH) i
FIHALHN(0.17 mg, 1.45 mmol)f¥) (10 mL)E R .
FEPBEFE 20 h S, FRNIESYT I 10 mL & H
Pt, LEIE TR 22 R MEAATEI, 153035% Ry
ASAREGRRER 6. Wb ~, #hmik 6 wnz
IAREE(1.45 mmol)Fl = Z#%(0.15 g, 1.45 mmol)[f) HI 2K
(10 mL)#WF, RMNEFEF TLC W EIFF: (L
LIR) D VOATHED =1 10]. FEiBEHE 20 min )5, HIA
K50 mL)H, F 4R ZHE(50 mL X 3)AH, &IFAHL
F, SRS (100 mL)PEE: . To/KRRBREE T4,
R FiR4E, BRARMEAECTERIFR: W LR LEE) -
VAR =1 : 10]4&4l, 15213 ARy

3-[2,6- 5 -4-(3,3- SR N AU R ) AR AR R TR i G
AR ER(Ta): BEERY), B% 37%, &t 93%. 'H
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NMR (CDCl;, 300 MHz) §: 2.20 (pent, J=6.0 Hz, 2H,
CH,CH,CHy,), 2.67 (s, 3H, OCHj,), 4.07 (t, J=6.0 Hz, 2H,
OCH,CH,CH,), 4.26~4.31 (m, 2H, OCH,CH,CH,), 4.59
(d, J=6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H,
CHCH,), 6.85 (s, 2H, ArH). Anal. caled for C,3H;4C1,05S:
C 36.85, H 3.37; found C 36.81, H 3.33.

3-[2,6- " 50-4-(3,3- U N SRS ) AR AR AR T 2 4 3
WA ERER(Tb): B EMRY), R 29%, & 92%. 'H
NMR (CDCl;, 300 MHz) d: 1.35 (t, J=6.9 Hz, 3H,
CH,CHs), 2.19 (pent, J/=6.3 Hz, 2H, CH,CH,CH,), 4.07
(t, J=6.3 Hz, 2H, OCH,CH,CH,), 4.03~4.33 (m, 4H,
CH,0S00- CH,), 4.59 (d, /=6.0 Hz, 2H, CHCH,), 6.12
(t, J=6.3 Hz, 1H, CHCH,), 6.85 (s, 2H, ArH). Anal. calcd
for C;4H;4C1,05S: C 38.43, H 3.71; found C 38.38, H 3.68.

3-[2,6- 5-4-(3,3- U AR ) R A R | R A 2
WEHRRRER(Te): FLEARY), Wk 24%, & 92%. 'H
NMR (CDCl;, 300 MHz) d: 0.98 (t, J=7.2 Hz, 3H,
CH,CHs), 1.72 (sext, J=7.2 Hz, 2H, CH,CH3), 2.19 (pent.
J=6.3 Hz, 2H, CH,CH,CH,), 3.94 (t, J=6.3 Hz, 2H,
OCH,CH,CH,), 4.03~4.30 (m, 4H, CH,OSOOCH,), 4.59
(d, J=6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H,
CHCH,), 6.84 (s, 2H, ArH). Anal. calcd for C;sH;3C1,05S:
C 39.86, H 4.03; found C 39.84, H 4.01.

3-[2,6- 5 -4-(3,3- S U N AR ) R AR SE TN B A -2-
PRI HRIRIR(Td): s OPRY), B 38%, &1 93%.
'"H NMR (CDCls, 300 MHz) &: 2.21 (pent, J=6.3 Hz, 2H,
CH,CH,CH,), 2.56 (t, J=4.5 Hz, 1H, CH,CCH), 3.92 (4,
J=63 Hz, 2H, OCH,CH,CH,), 4.25~4.42 (m, 2H,
CH,CH,CH,), 4.58 (d, J=6.3 Hz, 2H, CHCH,), 4.60~
4.68 (m, 2H, CH,CCH), 6.12 (t, J/=6.3 Hz, 1H, CHCH,),
6.84 (s, 2H, ArH). Anal. caled for CsH,,C1,05S: C 40.23,
H 3.18; found C 40.20, H 3.15.

3-[2,6- - 54-4-(3,3- U N AAER) AR A FE N HE ST N
JEEAR RN (Te): BLEMPRY), R 41%, &5 90%. 'H
NMR (CDCl;, 300 MHz) o: 1.35 [d, J=6.3 Hz, 6H,
CH(CHs),], 2.19 (pent, J=6.3 Hz, 2H, CH,CH,CH,), 4.07
(t, J=6.0 Hz, 2H, OCH,CH,CH,), 4.20~4.38 (m, 4H,
CH,0SOO0CH,), 4.59 (d, J=6.3 Hz, 2H, CHCH,), 4.80
[pent, /=6.3 Hz, 1H, CH(CH3;),], 6.12 (t, J/=6.3 Hz, 1H,
CHCH,), 6.84 (s, 2H, ArH). Anal. calcd for C;sH;3C1,05S:
C 39.88, H 4.05; found C 39.84, H 4.01.

3-[2,6- 5 -4-(3,3- T HUA N AR R AL TN BEIE T
AR IRIE(TE): $etaih, W% 38%, SR 97%. 'HNMR
(CDCl;, 300 MHz) ¢: 0.94 (t, J=17.5 Hz, 3H, CH,CHj;),
1.42 (sext, J=7.5 Hz, 2H, CH,CHj3), 1.68 (pent, J=7.5

http://sioc-journal.cn/ 1739
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Hz, 2H, CH,CH,CHj3), 2.19 (pent, J=6.3 Hz, 2H, OCH,-
CH,CH,0), 3.97 (t, J=6.3 Hz, 2H, OCH,CH,CH,0),
4.05~4.35 (m, 4H, CH,0SOOCH,), 4.59 (d, J=6.3 Hz,
2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H, CHCH,), 6.84 (s,
2H, ArH); C NMR (CDCl;, 75 MHz) 6: 13.61, 18.84,
31.40, 32.55, 59.08, 62.55, 65.43, 69.51, 115.20, 124.45,
124.88, 129.58, 145.62, 153.98. Anal. calcd for C gH,oCly-
0sS: C 41.26, H 4.37; found C 41.22, H 4.32.

3-[2,6- 50-4-(3,3- UM N A ) R AR S N B TR TR
SV HRIRER(Tg): Bk, WK 31%, i 99%. 'H
NMR (CDCls, 300 MHz) 6: 091 (t, J=7.2 Hz, 3H,
CH,CH;), 1.34~1.40 (m, 4H, CH,CH,CH3), 1.69 (pent,
J=7.2 Hz, 2H, CH,CH,CH,CH;), 2.19 (pent, J=6.3 Hz,
2H, OCH,CH,CH,0), 3.96 (t, J=6.3 Hz, 2H, OCH,CH,-
CH,0), 4.03~4.35 (m, 4H, CH,OSOOCH,), 4.59 (d, J=
6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H, CHCH,),
6.85 (s, 2H, ArH); "“C NMR (CDCl;, 75 MHz) ¢: 13.82,
22.12, 27.76, 27.78, 30.26, 58.98, 62.29, 65.42, 69.52,
115.18, 124.44, 124.46, 129.59, 145.59, 153.99. Anal.
calcd for C;7H,,C1,05S: C 42.56, H 4.67; found C 42.52, H
4.62.

3-[2,6- -5 -4-(3,3- “EUA N AR KA I N A IE O
FVHRIRER(Th): S EMRY), WK 36%, & 98%. 'H
NMR (CDCls, 300 MHz) 6: 0.89 (t, J=6.9 Hz, 3H,
CH,CH3), 1.27~1.36 (m, 6H, CH,CH,CH,CH;), 1.69
(pent, J=6.6 Hz, 2H, CH,CH,CH,CH,CH;), 2.19 (pent,
J=6.3 Hz, 2H, OCH,CH,CH,0), 3.97 (t, J=6.3 Hz, 2H,
OCH,CH,CH,0), 4.03~4.36 (m, 4H, CH,0SOOCH,),
4.59 (d, J=6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H,
CHCH,), 6.85 (s, 2H, ArH); *C NMR (CDCls, 75 MHz) ¢:
13.88, 22.41, 25.32, 29.38, 30.26, 31.23, 59.00, 62.33,
65.44, 69.53, 115.19, 124.45, 124.47, 129.60, 145.61,
154.00. Anal. calcd for C;gH,4C405S: C 43.75, H 4.93;
found C 43.74, H 4.89.

3-[2,6- ~ 5 -4-(3,3- S N AL RS N R O
KB ERER(TH): s MR, W% 33%, & & 99%. 'H
NMR (CDCls, 300 MHz) &: 1.24~1.91 (m, 10H, cyclo-
hexyl-H), 2.19 (pent, J=6.3 Hz, 2H, CH,CH,CH,), 4.07
(t, J=6.3 Hz, 2H, OCH,CH,CH,), 4.22~4.37 (m, 4H,
CH,0SOOCH,), 4.46~4.55 (m, 1H, cyclohexyl-H), 4.59
(d, J=6.3 Hz, 2H, CHCH,), 6.12 (t, J=6.3 Hz, 1H,
CHCH,), 6.84 (s, 2H, ArH); *C NMR (CDCls, 75 MHz) ¢:
23.74, 25.08, 30.37, 33.27, 58.50, 65.52, 69.74, 73.67,
115.28, 124.50, 124.52, 129.69, 145.95, 154.05. Anal.
calcd for C;3H,,C1,05S: C 43.95, H 4.53; found C 43.92, H
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4.50.

3-[2,6- 5 -4-(3,3- AU N RIS AR IR [ R S
WA ERER(T)): B EMERY, W% 39%, i 90%. 'H
NMR (CDCls, 300 MHz) &: 2.24 (pent, J=6.3 Hz, 2H,
CH,CH,CH,), 4.06 (t, J=6.3 Hz, 2H, OCH,CH,CH,),
4.52~5.25 (m, 4H, CH,0SOOCH,), 4.58 (d, J=6.3 Hz,
2H, CHCH,), 4.65~4.70 (m, 1H, ArH), 6.11 (t, J=6.3
Hz, 1H, CHCH,), 6.85 (s, 2H, ArH), 7.15~7.40 (m, 5H,
Ph). Anal. calcd for CigH,4C1,05S: C 44.50, H 4.34; found
C 44.47,H 3.32.

3-[2,6- - 50-4-(3,3- U N SRS ) AR AR AR N 2R 2
WA ERER(TK): Ry, WK 41%, S& 97%. 'H
NMR (CDCl;, 300 MHz) &: 2.15 (pent, J=6.0 Hz, 2H,
CH,CH,CH,), 4.03 (t, J=6.0 Hz, 2H, OCH,CH,CH,),
427 (2dt, J=6.0, 10.2 Hz, 2H, OCH,CH,CH,), 4.59 (d,
J=6.3 Hz, 2H, CHCH,), 5.05 (dd, J=9.0, 12.0 Hz, 2H,
OCH,Ph), 6.12 (t, J=6.3 Hz, 1H, CHCH,), 6.84 (s, 2H,
ArH), 7.35~7.40 (m, 5H, Ph); *C NMR (CDCls, 75
MHz) 6: 30.30, 59.24, 63.59, 65.56, 69.62, 115.34, 124.53,
125.05, 126.98, 127.63, 128.53, 128.64, 129.70, 145.72,
154.10. Anal. calcd for C,oH;3C1,05S: C 45.67, H 3.65;
found C 45.62, H 3.63.
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