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   2-Alkyl-thio-, -sulfiny]- and  -sulfonyl-4-thiazolyl methanesulfonates  were  synthestzed,

and
 their lethal activitv  was  tested to six  species  of  insects and  mites.  The  compounds  

with

the 2-substituent having  alkyl  groups  of  two  to four carbon  atoms  showcd  remarkable  
msec-

ticidal  activity  to NePhotettix cincticePs.  NilaPaTvata  lugens and  Culex  PiPiens. 
whercas

 
they

vLFere  only  wcakly  active  to Plutella x.vlosteUa  and  inactive  to Tetranyohus  uytivae  
at

 200 ppm.

The  branched  C3-C4  alkylthio  derivattves and  their  oxidized  countcrparts  
were

 
most

 
active

not  only  to the susceptible  strain  of  NePhotettix t/incticePs  but  also  to strains  
resistant

 
to

 
con-

ventional  organophosphate  and  carbarnate  insecticides, To 
Anomala

 
ouPxea,

 
somc

 
com-

pounds showed  the activity  stronger  than  carbofuran  
and

 
chlorpyrifos,

             INTRODUCTION

  We  have found  based on  acetylcholinesterase

inhibitioni,2) that 3-alkylthiophenyl methane-

sulfonates,  6-alky]thio-2-pyridyl methane-

sulfonates  and  their sulfoxides  and  sulfenes

are  highly jnsecticidal. In our  continuing

investigations on  novel  insecticides among

other  R-S(O)=-substituted  aryl  methanesul-

fonates, those with  a  five-membered aromatic

ring  were  synthesized.  This  paper  reperts

syntheses  and  structure-activity  relationships

of  2-alkylthio-4-thiazolyl methanesulfonates

and  the corresponding  sulfoxides  and  sulfones.

        MATERIALS  AND  METHODS

I. S),nthesis qfCompou･nds
  The  synthetic  method  as  shown  in Fig. 1 is

similar  to the  one  previously reported.i,2)  2-

Alkylthio-4-thiazolones were  prepared by  react-

ing rhodanine  with  alkyl  halides.n) Some

typical  preparations are  described belew, The

structures  of  these compounds  wcre  confirmed

*  Structure-iXctivi'tv Studies of  Methanesulfonate

  Insecticides (Part 3). For  1'art 2, see  Rcf, 2).

by  
iH

 NMR,  IR  and  mass  spectrometries.

1.1 2-IsoProptlthio-4-thiaxolone

  Triethylamine  (13 ml,  O.093 mo])  was  added

dropwise to a  mixture  of  rhodanine  (12,3g,
O.07 mol),  isopropyl ioclide (50g, O.3 mol)  and

chloroform  (160 ml)  at  50-60 OC,
 The  mixture

was  stirred  at  this temperature  for 16 hr,

cooled  and  poured into water  (IOOml). The

erganic  layer was  washed  with  water  and  dried
over  sodium  sulfate.  After the  solvent  was

removed,  the residue  was  purified by silica-

gel column  chromatography･,  eluted  with  it-

hexane-ethyl acetate  to give 12.3g  (76.39fo')
of  2-isopropyl-4-thiazolone as  a  brown  oil, n!i5

1.5960. iH
 NMR  81'}?sai:ppm: 1.47 (6H, d,

Y=7  Hz, (CH3)2CHS), 3.96 (2H, s, ring  Hs),

4.18 (!H, m,  (CH,),CH.S).
1.2 2-Isopropttlth･io-4-thiaxol.vl methanestt4fbnate

  Methanesulfony] chloride  <7.8g, e.068mol)

was  added  dropwise  to  a  mixture  of  2-isopro-

pylthio-4-thiazolone (8g, O.046 mol>,  triethyl-

amine  (12.6ml, O.091mol)  and  methylene

chloride  (100 ml)  at  10-15  
OC.

 The mixture  was

stirred  at  20-25 
OC

 for 2 hr and  peured into

water  (50 ml).  The organic  phase was  washed

with  water  and  dried over  sodium  sullate.
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                 Fig, 1 A  synthctic  method

      After the solvent  was  removed,  the residue

      
was

 recrystallized  from methanol  to  give 9.1 g
       (78.8%) of 2-isopropylthio-4-thiazolyl methane-

      sulfonate  as  yellow  crystals,  mp  82-83 "C.

      
iH

 NMR  6,C.],C'3 ppm:  1.44 (6H, d, 1==6,6 Hz,
      (Ctt,),CHS), 3.36 (3H, s, CU,SO,O), 3.79 (IH,
      m,  (CHs)2CLH), 6.89 (IH, s, ring  H).

      1.3 2-IseProp"'lsuijiayl-4-thiaxolyl methaneszal-

          fonate
        To a  solution  of  2-isoprepylthio-4-thiazolyl

      methanesulfonate  (4.0g, 0.016ml) in acetic

      acid  (20ml) was  added  dropwise 350,i.' aq.

      H202  (2.3ml, O.e24mol)  at  10-15  
OC.

 After

      stirring  at  30-40 DC
 for 6 hr, the mixture  was

      poured  into ice water  (70 ml),  neutralized  with

      50/. aq.  NaOH  and  extracted  twice with

      ethyl  acetate  (50 ml).  The  organic  layer was
      washed  with  water  and  dried over  sodium

      sulfate.  After the  solvent  was  removed,  the

      residue  was  purifiecl by silica-gel  column

      chromatography,  eluted  with  n-hexanc-ethyl

      acetate  to yield 3.4g (79,9%) of 2-isopropyl-

      sulfinyl-4-thiazo]yl  methanesulfonate  as  color-

      less crystals,  mp  47.5-48,5 OC.
 

iH
 NMR

      6.C.ikC'3 ppm:  1.25 and  1.40 (3H and  3H, d and

      d, 1=6,8 and  7.0Hz,  (CH3)2CHSO), 3.23

      (IH, m,  (CH,),CUSO), 3.36 (3H, s, CU,SO,O),
      7.48 (IH, s, ring  H),

      1.4 2-JsoProptlsuijb7ayl-4-thiaxelyl methanesenl-

          fonate
        To  a  solution  of  2-isopropylthio-4-thiazolyl
      rnethanesulfonate  (2.5g, O.elmol)  in acetic

      acid  (IO ml)  was  added  dropwise 35%  aq,  H202

      (2.9 ml,  O.03 mol)  at  10-15 
OC.

 After stirring

      at  80-90 
aC

 for 2 hr, the mixture  was  cooled,

     poured  into ice water  (50 ml),  neutralized  with

      5%  aq.  NaOH  and  extracted  twice with  ethyl

      acetate  (50 ml).  The  organic  Iayer was  washed

     with  water  and  dried over  sodium  sulfate.

     Evaporation of  the solvent  left 2.5g (87.60,6')

eg3g  iPou-Eff8n

=C!.!l2:2::HSOCt

Et3N R-sfRl-oso2cH3

R--sofiIR]soso2cH3 or RLso2filllii'oso2cH3

     of  2-R-S{O).-substituted 4-thiazolyl methanesulfonates.

 of  2-isopropylsulfonyl-4-thiazolyl rnethanesul-

 fonate as  eolorless  crystals,  mp  56-57  
OC.

 
iH

 NMR  6.C.D,ai3 ppm:  1.43 (6H, d, J=6,8 Hz,
 (CH,),CHSO,), 3,40 (3H, s, CH,SO,O),  3.57

 (IH, m,  (CH3)2C-HSOz), 7.48 (IH, s, ring  H),

 2. Biological Tests

   The  insecticidal activity  was  measured

 agamst  the Ageo  strain  of  the green  rice  leaf-

 hopper (AJ'Eiphotettix c2]ncticePs)  susceptible  (S)
 to organophosphates  and  carbamates,  the

 Kaseda  strain  of  the rice  brown  planthopper
 (Nilmparvata lugens) and  the diamondback
moth  (Plutella Ay,lostella)  at  200ppm  by the
foliar spraying  method.  It was  also  measured

against  the house mosquito  (Culex Pipiens) at

 1 ppm  by  the immersion  method.  The  acaricid-

al  activity  was  tested against  the two-spotted
spider  mite  (Tetra7aychus ttrticae)  at  200ppm
by the leaf dipping method.  Each  activity

was  expressed  by  the 48-hr mortality  in the
same  manner  as  previously reported.2)  The
mortality  was  also  evaluated  against  various

strains  of  green rice  leafhoppers such  as  the
Ageo  (S),r) Nakagawara  (R: cross  resistant  to
organophosphates  and  carbamates)t)  and

Izumi  (R)2' strains  at  200ppm  by  the leaf
clipping method.i'  The  Izumi  (R) strain  was

also  measured  for the activity  after  topical
application  to determine  the  LDso  value  by
the method  previously  reported.2)  For the
Ageo  (S), Nakagawara  (R) and  Izumi (R)
strains,  the  LDio  values  of  MTMC  (3-methyl-
phenyl  N-methylcarbamate) by  topical appli-
   ,cation

 were  1,4, 192 and  242 paglg respectively.
The  biological evaluation  was  made  against

the cupreous  chafer  (Anomala ouPTea),  a  soil

insect species.  A  test chemical  solution2)  (5e
ml)  was  well  mixed  with  dry soil  (25g) and

dry  smashed  leaf mold  powder  (75g). Five
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first instar larvae of  cupreous  chafer  were

placed on  the  treated soil  in a  plastic cup  (ip
9cm).  After they  were  kept at  25 CC

 for 48

hr, those alive  and  dead were  counted  to

calculate  tke mortality,  Tlie adults  of  cupre-

ous  chafer  collected  in Ageo City, Saitama

Prefecture in 1986  had  been  reared  in this

labQratory,

                RESULTS

  The  foliar spraying  activity  of  2-R-S(O)x-
substituted  4-thiazolyl methanesulfonates  at

200 ppm  to four species  of  insects are  shown  in
Table 1. To  two  species  of  hoppers, N,  cincti-

caps  and  N. Iugens. the compounds  in which

the S-substituent is one  of  the normal  and

branched  alkyls  from  ethyl  to butyl, allyl,

propargyl, and  halopropyl showed  IOO"/6
mortality  with  a  few exceptions  (21, 35 and

rc), To  P. xlylostella,  most  of  the present series
of  compounds  were  not  very  active  at  200

ppm,  although  some  (19, 32 and  43) were

moderately  active.  All compounds  except

for four derivatives (1, 11, 12 and  36) had

perleet control  over  C. P(Piens at  1ppm.
No  compound  was  a ¢ tive to T, urticae  at  200

ppm.
  Table  2 lists the  insecticidal activitv  of                                    J

thiazolyl metlianesulfonates  measured  by  the

leaf dipping method  to three strains  of  the

green rice  leafhopper, N. cincticePs.  different
in susceptibility  to organophosphate  and

carbamate  insecticides. The  isopropyl- and

sec-butyl-thio  derivatives (6 and  19) and  their

sulfoxides  (7 and  20), the 3-chloro- and  -fluoro-

propylthio derivatives (31 and  34), the  3-

chloropropylsulfinyl  (32), and  cyclopropyl-

methylthio  (38) derivatives showed  leO%

mortality  regardless  of  the degree of  suscepti-

bility. Besides these compounds,  the isobutyl-
and  sec-pentyl-thio  derivatives (16 and  27)

were  active  to the Nakaga-rara (R) strain,  and

the n-propyl-,  isobutyl-, sec-pentyl-,  and  cyclo-

pentyl-thio (3, 16, 27 and  41) and  isopropyl-

sulfonyl  (8) derivatives to the Izumi (R)
strain. "'ith the isopropyl (6-8), sec-butyl

(19-21), sec-pentyl  (27 and  28) and  3-chloro-

propyl (31-33) analogs,  the mortality  of the
Ageo  strain  was  100%  regardless  of  the degree
of  oxidation,  whereas  that  of  the Nakagawara
and  Izumi strains  lowered with  their sulfonyl

derivatives compared  with  their thio deriva-

tives. The  isopentyl (24-26) series  "Tas  highly
active  to the  Ageo  strain,  whereas  it was  in-

active  to the other  strains,  The  sulfone  form

of  isobutyl, 3-fluoropropyl, cyclopropylmethyl

and  cyclopentyl  analogs  (18, 35, 40  and  43)

showed  lower activity  than  the corresponding

sulfide  to all the strains.  To  the Ageo  strain,

the  sulfone  form  of  n-propyl,  allyl,  n-butyl

and  n-pentyl  analogg  (5, 11, 15 and  23) was

also  less active  than  the  sulfide  form. Sulfones

were  mostly  inactive to both the Nakagawara
and  Izumi strains  except  for the  isopropyl,

isobutyl, sec-butyl  and  cyclDpropylmethyl

derivatives (8, 18, 21 and  40).

  To  the Ageo  (S) strain,  most  compounds

that  were  highly active  by  foliar spraying

(Table 1) were  also  highly insecticidal (80-
1009,', mortality)  by  leaf dipping (Table 2),
although  the mortality  values  by  the two

methods  did not  parallel for some  compounds.

Propaphos and  BPMC  used  as  references

consistently  showed  1009,,6 mortality  in two

different tests,

  The  LDso values  against  the Izurni strain

by  tepical application  indicated that two

highly active  compounds  among  those tested

here were  cyclopropylmethylthio  (38, LDsD==

1,2 p`g!g) and  isopropylthio (6, LDsD=2.4  teg/g)
derivatives. The  LDso value  of  the sulioxide

(7) of  the isopropylthio derivative (6) was  12.2

pag/g and  that  of  the sulfone  (8) was  3,5 "glg.
The  activity  of  the sulfoxide  form  vvras lower

than  the thio and  sulfone  forms, disaccording
with  their activity  pattern by  leaf dipping.

Although  the mortality  in the  Izumi  strain  of

the n-propylthio  (3) and  isopropylsulfonyl

(8) derivatives at  200ppm  did not  reach

1009fb' by  leaf dipping, their LDso values  were

8.l and  3.5 pagfg, respectively.  On  the other

hand,  the  LDso  values  of  the isepropylsulfinyl

(7), isobutylthio C16) and  ch]oropropylsulfinyl

(32) derivatives, which  showed  10091, mortality
against  the Izumi  strain  by  leaf dipping, were

12.2, ll.1 and  30.0 pag/g, respectively.  To  the

Izumi strain, the LDsD  values  of  propaphos
and  BPMC  remained  only  53.3 and  320.8

psgfg, respectively.

  Table 3 demonstrates  the activity  of  2-R-
S(O)m-substituted 4-thiazolyl methanesulfo-

nates  against  larvae of  the cupreous  chafer
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Table  1Insecticiclalactivlty  of2-R-S(O).-substituted

R-s(o).-4S,pas02CH3

4-thiazolylmcthancsulfonates.

No.

Mortalitv(96)E)

mp  (oc) N,c.b) N.l.c>200 P.x.d) C.p.e)

R x nZ5 200 200 1 ppin

12345678910111213141516171819202122232425262728293031323334353637383940414243444546CH3CL,Hsn-C3ilTn-C.aH7n-Car[7i-C,H,i-C3H,i-(;,IITCH,=CHCH,

CH,,,C;IICII2

CH2.CIICH2

CHiC.CH2

n-C4Hgn-C4Hgn-C4Hgi-C,H,i-C,Hgi-C4H,s-C4Hgs-C,H',s-C4Hgn-CsHit

n-CsHni-C,I{,,i-Cs'Hlli-CsHns-CsHus-CsHlln-C6Hisn-C6Hia

CICH,CH2CH,,

CICH2CH2CH,

CICH2CH2CH2

FCH2CH2CH2

FCH2CH2CH,

C.6HsCH2

CGII,CH,
c-C:sHsCH2

c-CsHsCH2

o-CsHsCH2

c-CsHgv-CsHgc-CsHgc-C6Hl!CH2

c-C6IIItCH2

e-C6HliCH2

ooo12o12o12oo12o12o12o2o12o2o2o12o2o2o12o12oI21.56161.559+1.55101.546283-8582-8331.5-3356.5-58,5

1,56696C6877-791.57401.545048-49.575.5-76.5

1.544046-4858-6041-431,54211.523044,5-45.5

73-74.51.53921.532440.5-41.5

1.53881.51851.533060-621.56621.563392-941.538988-89.51.6007122-123

1.56i)578.5-80.5

1.541741-42.51.5572104-10570-7259-611.5335

 30100100100leo100100100100100IOOIOO100100100100100100100100

 40100

  o

 80
 30

 90100100

 20

 20100100100100

 10

  o

 20100100

 30100100

 IO

  o

  o
  o

 50100100100100IOO100100100100100100100100100100100IOO1oo100100100

 401OO1001OO1OO100

 60

 101OO100100100100

 90

 20IOO1001OO1001001OO100

 70
  o

oo20o20o3030o40o10o30oooo6e401010204020101030102040601020103040

 o20

 o3020701020

 o

  o1001001001001001001OO100100

 60
 20100100100100100IOO100100IOOIOO100100100leo100100100100100IOO100IOO100

 901001001OO100100100100100100100

u)
 The  foliar spraying  method

were  applied  as  described in
lugens. d)

 PtTttella s(J,lostella.

against  N,  c.. N.  I. and  P,

 Ref. 2). ')
 NePhetettix

 
e)

 Cttlex PiPiens.

x..  and  the

 ctnctlcePsimrncrsion

 method

(Ageo strain).  
e)against

 C. P.
NitaParvata
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Table  2 Insccticidal activity  of  2-R-S(O).-substitutcd 4-thiazolyl methanesulfonatcs  against

various  stTains  of  NePhotettix cinaticePs.

R-sco)x-4S" INos02CH3
){ortality  (9,6)U) LDso  (pagtg)b)

No.R x Ageo Nakagawara Izumi Izumi

 1 CHa

 2 C2Hs
3 n-CsH7

4  n-C3H7

 5 n-C3H7

 6 i-C3H7
 7 i-C3I･I7

 8 i-C3H7

9 CH,=CHCH2
10  CH2=CHCH2
11 CH2=CHCH2

12 CH=CCHs

13 n-C4Hg

14  n-C4Hp

15 n-C4Hg

16  i-C,Hg

17 i-C4H,

18  i-C4He
19 s-C4Hg

20 s-C4Hg

21 s-C,Hg

22  n-CsHii

23  n-CsHii

24 i-C,H,,

25  iJCsHu

26  i-C,Hii

27 s-C,Hli

28 s-C,H,t

29  n-C6Hi3

30  n-C6Hi3

31  CICH,CH,CH,

32 CICH2CH,CH,
33  CICHECH,CH,
34  FCH,CH2CH,
35  FCH2CH2CH2

36 CGH,CH,

37 C,HfiCH2

s8  c-C3HsCH,

39  a-CsHsCH2

4e  c-C3HsCH2

41 c-CsH,

42  o-CsHg

43  c-CsHe

44 o-C,H,,CH,

4s  c-C6HllCH2

46 c-C,H,,CH,

   Propaphesc)
   BPMCd)

ooo12o12o12oo12o12o12o2o12o2o2o12o2o2o12o12o12 101001008050100100100100805080100

 8060100100

 80100100100

 70
 10100100100100100

 o
 oIOOleo100100

 80
 10
 10100100

 80100100

 80
  o
 10

 20100100

 o
 o30

 o

 o100IOO2020

 o

 o
 20
 o
 20
 o90

 60
 40loe1OO

 50
 o

 o
 o
 o
 o100

 20
 o
  o100100

  oIOO

  o
 o
  oIOO

 60
 80

 70
 60
 30

  o
  o
  o1OO

 so

 o
 o8020

 o10010090

 10

 o
 o
 10
 o
 o

 o100

 40

 20100100

 70
 o
 o
 o
 o

 o
 80
 10
 o
 o100100

 o100

 o
 o
 o100

 70
 10
 80

 70
  o
  o
 o
  o

 80
 40

 >10010-100

    8.1

2.412.23.5

10-100

ILI

>10

>10

4.54.4

>10

 9.830.0

>10

3.9

1.2

 53.3320.8

S)  Tested  at  200ppm  by  the lcaf dipping  rnethod  as  described Ref.  1), b)
 The  topical

method  as  described  in Ref. 2). e)
 O-4-methylthiophcnyl  O, O-di-n-propyl  phosphate,

butylphcnyl  N-methylcarbamate.

applieation

  d) 2-sea-
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Table  3 Insecticidal activity  oi

Anomala  cuPreas.

2-R-S(O).-substituted

R-s  (o) x-4Slt iNos

4-thiazolyl methanesulfonates  against

e2CH3

)Tortality  (e･6)a)

No. R x 100 10 1ppm

2345678912161718192227Sl3441C2Hsn-C3H7n-C3HTn-CBHTi-CsH7i-CaHTi-CsH7CH2=CHCH2

CH!CCH2

i-C,H,i-C,Hgi-C,Hgs-Cd]Ien-CsHns-CsHllclCH,CH,CH2

FCH,CH,CH,

o-CsHgCarbofuranb)

Chlorpyrifosc)

oo12o12ooo12oooooo1001OO100

 o100100IOO1001OO1001001001OO100

 20100100

 20100100

lOO100100

100100

 801OO

 o1001OO

 o100

 40

 o

 60100

 o

 80100

 o100IOO

IOO40

 o
 o

o40

100

 o

20100

o20

a)  SeeO-(3,
 5,text.

 
b)

 2, 3-dihydro-2, 2-dimcthylbenzofuran-7-yl

6-trichloro-2-pyridyl> phosphorothioate.

methylcarbamate.  
C)

 O, O-diethyl

Anomala  cmprea.  which  is a  very  popular pest
insect species  in soil in Japan.`' Eighteen
compounds  and  two  commercial  insecticides
were  tested. The  n-propyl-thio  and  -sulfinyl

(3 and  4) derivatives, isopropylthio <6), sec-

butylthio (19) and  fluoropropylthio (34)
derivatives marked  le09!. mortality  at  1 ppm.
Thus,  the most  active  compounds  were  found
among  Cs and  C4 alkyl  derivatives as  so  was

the case  against  N.  cincticEips,

               DISCUSSION

  In comparison  with  6-R-S(O)m-substituted
2-pyridyl methanesulfonates,2)  the range  of

R  in 2-R-S(O)x-substituted 4-thiazolyl meth-

anesulfonates  to show  high insecticidal activity

became  narrow.  One  to six  carbon  atoms  in
the alkyl  group  (R) of  alkylthio  substituents

and  their oxidized  relatives  in pyridyl  meth-

anesulfonate  <x::=O, 1 and  2) were  required  to
show  a remarkable  insecticidal activity  against

N.  cincticops  and  N. Iugens,2) whereas  two  to

four carbon  atoms  were  required  in the thia-
zolyl  methanesulfonate,  as  shown  in Table  1.

The  optimal  range  of  R  in 3-R-S(O)x-sub-
stituted  phenyl methanesulfonates  corresponds

to two  to four carbon  atoms.i)  This  suggests

that the replacement  of  the ring  structure

significantly  affects  the range  of  R  required

for a  high activity  to hoppers. The  best R

in 2-R-S(O)=-substituted 4-thiazelyl meth-

anesulfonates  was  C3 or  C4 alkyl.  At 200 ppm,
the 2-R-S(O)x-substituted 4-thiazolyl methane-

sulfonates  neither  rnarkecl  100%' mortality

in P. aylostella nor  were  active  to T. urtt;oae.

although  a  few  compounds  in pyridyl analogs

exhibited  high  activity  to insects and  mites.2)

The  insecticidal activity  of  pyridyl methane-

sulfonates  to N, cincticops  is parabolically
related  to the hydrophobicity  of  the  rnolecule.2'

The calculated  log P  (octanol/water)5' of  6-
isobutylthio-2-pyridyl methanesulfonate,  which
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is　one 　of 　tlle　hig111y　active 　pyridyl　derivatives・

was 　l．85
，
　 whereas 　 that　 of　 2−isobutylt｝】io4 −

thiazolyl　methanesulfonate （16）was 　L　l8．　 The

low　llydrophobicity　of 　 the　 thiazole　 structure

must 　 be　 one 　 of　 the 　 reasons 　 of　 the　 narrow

insecticidal　spectrum ．　Another 　is　possibly　the

unstability 　of 　thiazolyl　methanesulfonates 　when

they　are 　Ieft　to　stand 　in　cc〕ntact 　with 　the
atrrlosphere ，

　　The 　structure −activity 　pattern　 of　the　thia−

zolyl 　compounds 　measurcd 　by　foliar　spraying

did　not 　parallel　with 　tllat　by　leaf　dipping 　to

　　　　　　　　　　　　　　　　　　　　　　　　　　　　 and 　 so 　 wasthe　Ageo　st凪 in　of　N ．　ci・nctz
’
cePs ，

tllc　case 　by　leaf　dipping　and 　topical　applica −

tion　 to　 the　 Izumi　 strain ．　 The 　 insecticidal

activity 　by　topical　application 　indicates　a

contact 　poisoning　through 　the　cuticle ．　The

activity 　estirnated 　by　foliar　spraylng 　and 　Ieaf

dipPing　reflects 　thc　effects 　of　contact 　toxlclty

as 　well 　as 　such 　oral 　Poisolling　as 　sucking 　hos七

plant　juice　or 　biting　host　plants，　so 　that　the

structure −activity 　pattern　could 　vary 　depcnd−

ing　on 　testing　rnethods ・　One　reason 　for　thc
lower　activity 　of　sulfoxides 　than 　that　of　slll 丘des

and 　sulfones 　bv　topical　aPplicatlon 　is　probably
based　on 　the　fact　that　the　sulfoxide 　is　much

lower　in　hydrophobicity 　thall　 sulfide 　and

sulfone ．　 The π values 　of　aromatic 　SMe
，
　SOMe

and 　SO2Me 　groups　are 　O。61
，

− 1．85　and
− 1．63，

respectively ・6）

　　Our　study ，

in　 this
皿 ents 　 of 　 R −S（0＞x

−substituted

　　　　　　　　　　　along 　with 　the　previous 　studies

　　　　　　SerieS ，　SUggeStS 　tlle　StrUCtUral 　reqUire −

　　　　　　　　　　　　　　　　　　　　　　　　　　aryl 　 methane
−

sulfonates 　to　be　9．　trongly　insecticidal　are 　that

the　R −S（0）x
−group　must 　 be　 substituted 　on

the　m − or 　tllcβ
一Position　on 　tl〕e　ring ，　and 　that

R 　must 　be　sclected 　frol〕1　thc　C3　and 　C ↓ aliphatic

9・・up ．　 Alth・ ugh 　t］
．
］e・・t・u ・tu・e ・f　the　a ・・m ・ti・

ring 　significantly 　affects 　the　insecticidal　activi
−

ty　level　and 　spectrum ，　thc　mode 　o 正 actlon 　ls

believed　to　be　conlrnon
，　∫．Ll．，　inhibit三〇 n 　of

acetvlcholinesterase ．　 An 　 enzyme 　 inhibition
　　　ゾ
study 　on 　tllese　compounds 　will 　follow　else −

where ．
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要 約

　2一アル キ ル チオ
ー4一チア ゾリル

　ー ト類 の殺虫活性 ＊

　　　　　　　　　力口藤章彡一，　島野青争雄 ，

　 2一ア ル キ ル
ーチ オ

ー，

ル
ー4一チ ア ゾ リ ル

メ タ ン ス ル ホナ

　　　　　　　　　　　　　　　　　　　　　　　　桝井昭夫，石 田秀弌

　　　　　　　　　　　　　　　
一
ス ル フ ィ ニ ル ーお よ び

一
ス ル ポ ニ

　　　　　　　　　　　　メ タ ン ス ル ホ ナ ートを 合成 し，6 種 の

害 虫 とハ ダ ニ に対す る 致死活性 を 調べ た ． 2 位 の 置換基

の 中に 2 か ら 4 の 炭素原子を
’
有す る ア ル キル 基 が あ る化

合物は ツ マ グ ロ ヨ コ パ イ， ト ビ イ ロ ウ ン カ お よ び チ カ イ

エ カ に 高
．
活性を示 した ．しか し，こ れ らは コ ナ ガ に は 弱

く，ナ ミ ハ ダ ニ に は 活 性 が 認 め られ な か っ た．分技 Cs

お よ び C4 ア ル キ ル チ オ 誘導 体 ， そ れ ら の ス ル ポ キ シ ド

お よ び ス ル ホ ン 体 は有機 リ ン お よ び カ
ーバ メ

ート殺虫剤

に 感受性お よ び 抵 抗性 の 系統 に か か わ らず ，ツ マ グ ロ ヨ

コ バ イ に 対 し て 高 い 活性を示 した ．また ，こ れ ら化合物

の い くつ か は ドウ ガ ネ ブイ ブ イ に 対 して 対
．
照薬剤 と した

カ ル ボ フ ラ ン や ク ロ ル ピ リ ホ ス に 勝 る活性を示 した．

＊
メ タ ン ス ル ポ ナ ート殺虫剤 の 構 造活

．
暁相 関 （第 3 報）
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