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   Several 1-[N-(heteroaromatic-methyl)-N-methyl]amino-1-methylamino-2-nitroethenes

(5a} were  prepared, and  their  insecticidal activities  against  Nilmparvata lugens were  examined.

Among  them  6-chloro-3-pyridyl (5a-8), 6-bromo-3-pyridyl C5a-9), 6-fiuoro-3-pyridyl (5a-10)
and  2-chloro-5-thiazo]yl (5a-11) congeners  shewed.1000/,  mortality  against  the  insect  at  O.5

or  O.8ppm.  Modifications of  these compounds  and  the 2-bromo-5-thiazolyl congener  by

changing  the methylamino  group  to  (snbstituted)amine groups  andlor  the methyl  group

attaching  to the heteroaromatic-methylamino  group  to  other  groups revealed  that  a  lot of

compounds  were  effective  against  the  insect at  O.5 or  O,8ppm.  Cempounds  that  showed

leO%  mortality  at  O.5 or  O.8 pprn, and  5b-1  whose  activity  at  lower  concentrations  was  not

determined  were  chosen  ior furthcr evaluations.  As  a  result,  1-[N-(6-chloro-3-pyridyl-
methyl)-N-ethyl]amino-1-rnethylamino-2-nitrocthcne  <5b-8, TI-304,  nitenpyram)  was  sclected

as  a  eandidate.

INTRODUCTION

  In the preceding paper,i) nitroethenes  doubly
substituted  with  a  pyridylmethylamino  and  an

alkylamino  or  its isosteric substituent  at  the

6-position were  synthesized  and  investigated
for insecticidal activity.  Among  them,  1-meth-

ylamino- 1 - [N -methyl  
-N-

 (3 - pyridylmethyl)]-
amino-2-nitroethene  (1) and  1･-methylamino-1-

[N - ethyl-IV  - (3-pyridylmethyl)]amino-2 
-nitro-

ethene  (2) were  chosen  for the most  potent
activity  against  Nilcrpar'vata lagens, Nophotettix
cinct･icaps  and  Laodeiphax  striatellus  (Fig. I).

  This  paper describes trials alld  results  ef

optimization  of  the activity  by  i'ntruduction  of

'
 Studies en  Acyclic  Nitroethene  9ompounds (Part
 2). For  Part  1, see  Ref, 1).

a  substituent  onto  the  pyridyl of  1 and  2, and

by  substitution  of  the pyridyl group with  other

heterocyclic residues.

        MATERIALS  AND  METHODS

1. Synthesis qf Compounds

  General: See the preceding paper.i)
  All of the compounds  in Tables 1,. 2 and  3, if

nolt  otherwise  stated,  were  prepared through

five synthetic  routes  (Fig. 2). Method  A, B  and

C  were  the same  as  reported.d)  

'

  By  Method  D, i,1-dichloro-2-nitroethene

(9)2,3) was  treated with  IV-(heteroaromatic-

methyl)-N-(substituted)amine  to give 1-chloro-

1-[N-(heteroaromatic-methyl)-N-(substituted)]-
.amino-2-nitr6ethene(10)  il situ;  whichwas  then
reacted  with  an  amine  successively  to give 5,

By  Method  E, compounds  5 with  a  pnmary  or
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            NHMe

    dyN 
CH2Nf-d=cHNo,

 !ft:.ece
Fig. 1 1-Methylamino-1-[N-methyl(ethyl)-N-(3-

pyridylmethyl)]amino-2-nitroethene,

secondary  amino  group, which  had  been  pre-
pared  by  other  inethods,  were  formylated by
sodium  hydride  and  formic  a ¢ etic  anhydride.

  Compound  5a-7  was  prepared by  direct sub-
stitution  of  compound  5a-8.

  Compounds  5b-30 and  5c-9 were  obtained  by
reaction  of  1-(N-methoxy-N-rnethyl>amino-1-
methylthio-2-nitroethene  with  6-chloro-3-

pyridylmethylamine and  reaction  of  1-(AJ',N-
dimethyl) amino  - 1 - meth}rlthio  - 2 - nitroethene

Ns'ith 2-chloro-5-thiazolylmethylamine, respec-

tively.

  As  to the  configuration  of  the double bond
of  the compounds  prepared,  Rajappa's report`)
seems  to be instructive. He  has described:
Nitrovinylamines, possessing an  NH,  seem  to

prefer the  Z  configuration  in non-polar  sol-

vents,  the stabilizing  force being the formation

of  an  intramolecular H-bond  with  the N02.
,,.. Regarding the nitroenamines  with  no  H-
atom  on  the nitrogen,  i.e. those nitroenamines

which  do not  derive any  stabilization  by  H-

bonding, consensus  appears  to be that they
exist  in the E-configuration. .... This prefer-
ence  for the  E-configuration  is believed to be a
consequence'of  the tendency to minimize

steric  crowding,

  Each  compound  in Tables l-3, except  some

(see footnotes), appears  as  a  single  isomer  in

TLC  and  
iH

 NMR.  And  the configuration  of

5b-8  is confirmed  as  E  by  X-ray  analysis  (un-
published  data), It seems  that the E-configu-
ration  of  5b-8 is attributed  to the  two  factors

<H-bonding and  steric  crowding)  mentioned

above,  We  believe compounds,  as  long as  they

possess an  NH  group and  a  tertiary amino

group, exist  in the E-configuration.

  Typical examples  of  synthetic  procedures
are  as  foHows.
1.1 MethodD

  1 
-
 [N - (6- Chloro- 3-pt'rz'dylmetig,l) 

-
 N  

-
 eth.x'4 -

amino-17Puy'rrolidino-2-mltroethene  (5b-35)
  In  20 ml  of  acetonitrile  xNras dissolved 2,Og
of  1,1-dich]oro-2-nitroethene,2,S) followed by
addition  of  1.8g  of IV-(6-chloro-3-pyridyl-
methyl)-N-ethylamine.5)  To  the mixture  was

added  dropwise  1.4 g of  EtsN  under  ice-cooling
with  stirring,  followed by  addition  O,8g of

pyrrolidine and  1.4g of  EtsN.  The  mixture

was  stirred  under  ice-coeling for O.5 hr and  at

Method

 A Mes-2,M=ecHNo2-Uet!:!it!!!!!!Ei-,
t

 ..

CH2NHR3
 Het.cH,tf-.g,I:tHNo2-B":E:"!!-R2NH Het.cH2tf-IL/l]gH2No,

           3 
R34

 RSs

                    RtR2NH ljRrlR2 Het-cH2NHR3

 B 3 -------
 MeS-C=CHN02  .  s

                                6

 
c

 Het-cH2NHgewafNCS  
Het-cH2NR`3-Nc'I!tllime/::I! Het-cH2NfgEIEtsMe 

wat3N02
 

(R/-..H)
                               7 S

 
D

 
ct2c

 pHNo2 
w wttCH2NHR3

 [ Het.cH2iNts.3c91.cHNo2

 l St:B:b!tl-R'NH 
s

                     1) NaH
 E  S pt  5
    (At least one  of ni" is H}                    nHcooAc
                               {one of Ri" is cHor

 Fig. 2 Syntheses of  acyclic  nitroethene  compounds  containing  a heteroaromatic-methylamino

 group.
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room  temperature  for O.5 hr, and  concentrated

in wacuo.  The  residue  was  diluted with  30 ml

of  cooled  water  and  extracted  with  AcOEt  (50,
30 × 2 ml).  The  combined  extract  was  washed

with  brine, dried over  MgS04  and  concen-

trated. The  residue  was  treated sNTith a  small

amount  of  acetone  to give 1,2g ef  the title,

compound  as  yellow crystals.  mp  l10-11ICC.

Anal. Found:  C, 54.09; H, 6.17; N, 18.05,
Calcd, for Ci4HtgN402Cl: C, 54.11; H,  6.16; N,
18.030f6. IR  vi,".'IOi cm-i:  3100, 1585, 1560,

1535, 1510, 1460, 1365, 1330, 1260, tH
 NMR

6i2sCi3 ppm:  1.19 (3H, t, 1=7.2 Hz), 1,8-2.3
(4H, m),  3.18 (2H, q, J=7.1 Hz), 3.1-3.7 (4H,
m),  4.42 (2H, s), 6.48 (IH, s), 7.35 (IH, d, J
=-8.4  Hz), 7.74 (IH, dd, J-8.1 &  2.6 Hz), 8.33

(IH, d, J== 2.7 Hz).
J.2 MethodE

  1 - IAi - (6- Bromo  - 3- pt,ridy,lmetlty'l) - N  - etdyl]-

ami"  o - 1 - (N -fof"ayl - IV - metdyl)  amino  
-
 2 - m'tro-

ethene  <5b-44)
  In 10rn1 of  dry  THF  was  suspended  O.1g
of  petroleum ether-washed  609,!, sodium  h}J-

dride, followed  by  addition  of O.7 g of  1-[N-(6-

bromo  
-
 3 - pyridylmethyl) -N-  ethyllamino-  1 -

methylamino-2-nitrQethene  (5b-39). The  mix-

ture was  stirred  at  room  temperature for 1 hr.

Then, O.6g of formic acetic  anhydride  was

added  under  ice-cooling, and  the mixture  was

stirred  at  the same  temperature for 2.5 hr. The
solvent  was  distilled off,  and  the residue  was

diluted with  30 ml  of  water,  neutralized  with

NaHCOs  and  extracted  with  CH2CI2 (30 ml  × 2).
The  extract  was  dried over  MgS04,  the CH2C12
was  rernoved  by  distillation and  the residue

was  subjected  to silica  gel column  chromatog-

raphy,  elution  being carried  out  with  MeOH-
CHCI3 (1:5). The  procedure gave O.5g of  the

title compound  as  yellow crystals.  mp  105-108
eC.

 AnaL  Found:  C, 41,97; H, 4.37; N, 15.99,
Calcd. for CizHisN,OsBr: C, 42,OO; H, 4.41; N,
16.33D/.. IR  ygU.i.ei cm"t:  1705. iH

 NMR
aTD.MsSO'd6 ppm:  1.13 (3H, t, 1==7.2 Hz), 3.00

(3H, s), 3.l-3.7 (2H, m),  4.34,9  (2H, rn),

6,97 (IH, s), 7.5-7.9 (2H, m),  8,21 (IH, s), 8.38
(1H, br s).

1,3 i- [N - (6- Metho t{),, - 3-ltv,ridy,lmetdyl) -N-

    metdyl]amino-i-metAny,lamino-2-nitroethene

    (5a-7)
  In 20ml  of  DMF  was  dissolved O.67g  of

1-[N-(6-chloro-3-pyridylmethyl)-N-methyl]-

amino-1-methylamino-2-nitroethene  (5a-8),
followed by  addition  of  1,OO g of  a  289!. solu-

tion  of  sodium  methoxide  in MeOH.  The  mix-

ture was  stirred  at  1000C for 5.5 hr. The  MeOH

and  DMF  were  distilled off, and  the residue

was  diluted "Tith  aqueous  NaCl  and  extracted

with  CH2Clz, The  extract  was  dried over

MgS04,  and  the CH2CI2 was  distilled off, The

residue  was  subjected  to  si}ica  gel (230g)
column  chromatography  using  MeOH-CHC13

(1: 5) as  an  eluent  to  give O,22 g of  brown  oil.

A  small  arnount  of  Et20  was  added  to the oil,

and  the mixture  was  cooled  and  triturated.

The  resulting  crystals  were  diluted with  Et20,
filtered and  dried to give O.128g of  the title

compound  as  white-pale  brown  crystals.  mp

77-780C.  Anal. Found:  C, 52.e2; H,  6.36; N,
22.07, Caicd. for CiiHi6N403: C, 52.37; H, 6.39;
N, 22.219/,. IR  vM".JkO`cm-i:  1605, 1455, 1310,
1250, 1025. iH

 NMR  6TCM)s`i3 ppm:  2.75 (3H,
s), 3.07 (3H, d, 1-5Hz), 3.93 (3H, s), 4.30

(2H, s), 6,53 (IH, s), 6,78 (1H, d, J-= 8 Hz), 7.45
(IH, dd, J=8  &  2 Hz), 8.05 (IH, d, J=2  Hz),

9.80 (IH, br),
1.4 1.1-Bis[(6-chloro--Siptrridylmet14,l)a,nino]-

    2-nitroethene (5b-30)
  A  mixture  of 7.0g of r,1-bis(methylthio)-2-
nitroethene,6)  4.5 g of  IV, O-dimethylhydroxyl-
amine  hydrochloride and  80  ml  of  EtOH  was

refluxed,  and  6.4ml  of  Et3N  was  added  drop-
wise  over  1hr, After completion  of  the drop-
wise  addition,  the  mixture  was  further refluxed
for 2 hr. The  reaction  mixture  was  then  con-

centrated,  and  the resulting  crystals  were

filtered off. The  filtrate was  concentrated,  and

the  residue  was  subjected  to silica  gel column

chromatography  using  EtOH-CHCIs  (1:30)
as  the eluent.  The  procedure gave 1.0g  of

1-(AI-methoxy-N-methyl)arnino-1-methylthio-

2-nitroethene as  a  yellow oil. 
iH

 NMR  6.C.D,Ci3

ppm:2.43  (3H, s), 3.26 (3H, s), 3.68 (3H, s),
7.16 (IH, s).
  A  mixture  oi  O.8g  of  1-(N-methoxy-N-
methyl)amino-1-methylthio-2-nitroethene,  O.7

g of  6-chloro-3-pyridylmethylamine  and  30 ml
of  EtOH  was  refluxed  for 4 hr. The  resulting

crystals  were  collected  by filtration and  dried
to give 150 mg  of  the  title compound  as  crys-

tals. mp  238-240eC (dec.). Anal. Found:  C,
47.32; H, 3.92 ; N, 19.65, Calcd. for Ci4Hi3Ns02-
C12: C, 47.46; H, 3.70; N, 19.77%. IR  v:".d.ei
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cm-i:  3240, 1620, l575, 1460, l395, 1220. iH

NMR  6T]M'kSO'd6 ppm:  4.53 <4H, d, 1==5.7Hz>,
6.51 (IH, s), 7.50 (2H, d, J==8.7 Hz), 7.76 (2H,
dd, J-8,7 &  2,4 Hz), 8.37 (2H, d, J== 2.4 Hz),
9.8-10.8 (2H, br).
1,5 1,1-Bis[(2-chloro-5-thiaual.vlmeth.x,l)aminol-

    2-nitroethene (5c-9)
  A  mixture  of  O.60 g of  1-dimethylamino-1-

methylthio-2-nitroethene,  O.55 g of  2-chloro-5-
thiazoly･lmethylamine  and  30 ml  oi  EtOH  was

refluxed  for 1.5 hr. After cooling,  the  resulting

cry･stals  of  l-N-(2-chloro-5-thiazolylmethyl)-

amino-I-methylthio-2-nitroethene  (O.2e g) were
filtered off, and  the  filtrate was  concentrated

and  subjected  to silica  gel column  chromatog-

raphy  using  EtOH-CHCIs  (1:10) as  the
eluent.  The  procedure gave  O.034 g of  the title
compound  along  with  O.07 g of  1-climethyl-

      Tablc  1

       methyl]amino-1-methylamine-2-nitroethenes.

Illsecticidal activity  against  Nilmparvata  lugens of

                          NHMe
                          i

                 Het-CH2N--C=CHN02  5a
                        i

                       Me

amino-1-:/N-<2-chloro-5-thiazolylmethyl)]-

amino-2-nitroethene  (5c-4). mp  2110C (dec.).
AnaL  Found:  C, 8258;  H, 2.56; N, 19.27,
Calcd, for CioHgNs02S2C12: C, 32.79; H, 2.49;
N, 19.I29,b', IR  vXU.j.Oi cm-t:3120,  1610, 1210,
1040, iH

 NMR  6,D.i[.SO-d6 pprni 4.5-4,8 (4H, m),
6.63 (IH, s), 7,63 (2H, s).

2. Biological Tests

  Each  test compound  was  sprayed  at  the

indicated concentrations  over  stems  and  leaves
of  rice  seedlings  in the 2-leaf stage  at  a  rate  of

10ml  per paper pot. Water  was  put  in test

tubes, and  the treated rice  seedlings  were

placed therein.  Then  10 (or 20) 3rd-instar

larvae of  NilcipaTvata ltagens were  released  in
each  tube, which  was  then  capped  with  an

aluminum  cap.  The  test tubes were  main

        1-[N-(heteroaromatic-methyl)-N-

Compd,
 No.

Mertality  (O/.)

Het Mcthoda)  mp  (cc)Yieldb)
 500  100

 (9'o' }
        200  40

        {ppm) (ppm)

  4

 2.5(ppm)

 O.8 O.16

 O.5  O.1
(ppm) (pprn)

5a-1

 -2

  -3

 -4

 -5

 -6

 -7

 -8

 -9

 -10

 -11

 -12

3-pyridyl

4-pyridyl

pyradinyl

4-thiazolyl

5-bromo-

 3-pyridyl

6-methyl-
 3-pyridyi

6-methoxy-

 3-pyridyl
6-chloro-
 S-pyridyl

6-bromo-

 3-pyridyl
6-fiuoro-
 3-pyridyl
2-chloro-
 5-thiazolyl
4-chlorophenyl

c

c

C

C

c

Ce)

c

c

C

C

9

 86-87

145-146

132-133

155-156

116-117

102-103

 77-78

103-104

130-ISI

100-100.5

131-133

98-99

28

66

65

54

59

66c)

20

51

27

47

70

100100100100100100100

100
 60100100100100100100100

100

1OO

10060

100

1OO

 85

 5

 15

100

 75

100

10

100

 60

 10

 o

 o

100

100

100

100

100

80

30

o

10

o

80

100

100

100

100

o

10

o

o

65

90

o

10

a)  Svnthetic method  described in the  text. b)Baseden  8, C)  See thetext.
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Table2  Insecticidal activity  against  NilmpaTvata  l"gens of 1-[N-(6-halogeno-3-pyridyl-
methyl)-N-(substituted}]amino-1-Csubstituted)amino-2-nitroethenes.

                           NRIR2

                 
XasN

 
CH2NR,l;(l)==CHNO,

 sb

CoNmo?d-
 xRl R2R3

Mortality  (e/e)

Methoda)  mp  (oc) 
Y181,,d}b)

 
500

                    200
                    (pprn)

100

 40(Ppm}

 42.5(ppm)O.8 O.16

O,5<ppm}O.1(ppm)

5a-8

 -9

5b-1

 -2

 -3

 -4

 -5

 -6

 -7

 -8

 -9

 -10

 -11

 -12

 -13

 -14

 -15

 -16

 -17

 -IB

 -19

 -20

 -21-22e)

-23-24-25-26-27-28-29

ClBr

CI

CI

CI

CI

CICICI

CICICI

CI

CI

CICI

CI

CICI

CICICICICI

CI

CICI

CICICICI

MeMe

HH

HH

HHrvIe

MervIeMe

MeMcMeMe

Mc

Me

MeMeMeEtEtMeMe

MeMe

Meo-PrH2NMe2N

HHH

H

HH

HHH

HHH

H

HHMe

MeMe

MeMeMeHHCHOCHO

CHOEt

EtHHH

MeMeMe

Et

n-Pri-Pr

e-PrFCHsCH2

HEt

FCH,CHz
CFsCH2

n-Pr

i-I'rc-PrH

Me

CHO

EtFCH,CH,

o-PrMe

EtHMe

EtH

EtEtHH

c

cAA

A

ADDA

CDC

C

cDBB

ED

DDCDEEE

B

DDA

B

103-104

130-131

206-207

159-161

185-186

(dec,)Powdere)

128-129152-153181-183

 83-84

 78-79110nlll

102-103

119-120

115-116
124-125

11O-112105-106

Oild)

 90.91
 73-75132-IS3

123-125

 80-8SSyrupt)

Syrupg)

 g7-88

Oilb)
 74-75188-190

  (dec.)
170-172

2051

8830

55

36

683854

69

1211

62

34545214

3253

34628055224544

45

795093

26

100100IOO

100IOOIOO10010090100

 10

100100100100

1OO

100ioo100100

100100100IOO100

100100

100

100100

100100

1002510085

100

100100

 15

 o100lOO100

100100

100

80100

100100

100100100100100100

100100100

 o

 15

100 100

100 100

100

40

 101001OO100

100

1OO100

10040100

IOO100

100100100100

100100100

100100

 90

100100

80

 o

 o10090100

100

 o

10090

 IO100100

100100100

 70100

100
 70100

100100

20

65

90

20

o

o

80

50

2e10

90

9080

o

7060

90
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Table  2 (Continued)

CoNmogd･
 x  Rl

"{ortality (e/o')

R2R3 Methodn) mp  (ec)yieldb)
 soo  loo

 {96)
4O.8  O.16

200  40  2.5  O.5 O.1

(ppm} (ppm) (pprn) <ppm) (pprn)
-30 Cl 1)

-31k) Cl
-32 Cl
-33 Cl
-34 Cl
-35 Cl
-36 Br

MeOMeOi-PrEt

HHMeHEt

-(CH2)c

H H

-37 Br  Me

-38-) Br  Me

-39 Br  Me

-40 Br  Me

-41 Br  Me

-42P) Br  Me

-43 Br  Me

-44 Br  Me

-45 F  Me

-46 F  Me

H

HHMe

Me

H

EtEtEtEtEtMe

HCHO

EtH

CHO

CHO  H

CHO  Me

CHO  Et

H

H

MeEt

j)

DDDDDA

cE

cc

EEE

E

cC

238-240 j)

Oili) 76
Oilm) 44
126-127.5  41
105-106  55
110-111  37
206-207  65

IB ¢ 186(dec.)Syrupo)

79-80

158-l5996-97

33

1455

3440

115-127q) Il

Syrupr)

105-108

76

66

100-100.5 27

C>ilE) 34

10015

100

100

100100

1001OO100leo

100

100100

 o100
 O

100 90
100 100

100 90

100 40

o40o1010

100 100

10090

!OO 100

1OO90

100  100

100 100

100 100

100 100

50

3060

10

209080

80

100 100 100

100  100

100 100

o

20
a)

 Synthetic  method  described in the text.  b)  Based  on  4. 6, 8, Het-CH2NHR3  or 5 in MethOd  A-E･
Z) iH

 NMR  a.D,ggO-d6 ppm;  1.13 (6H, d, J=7  H.),  4.30 (IH. sept,  J=7  Hz),  4.62 (2H, s), 6.5e (IH, S),

i･49
 (IH, d, J=8Hz),  7,69 (IH, dd, J=8  &  2 Hz),  s.30 (IH, d, J=2  Hz>,  9.04 {2H, br). d'  iH  NMR

afDMCg]3
 ppm:  1,18 (3H, t, J==7 Hz),  2.96 (6H, s}, 3.16 eH, q, J==7.3 Hz),  4.4o (2H, s), 6,39 (IH, s), 7･36

(ln, d, J=-.-8.7Hz), 7,66 (IH, dd, J=8.1 &  2.3Hz), s.3ulH,  d, 1;2.4 Hz), e)  Contained 300･'6 ef

N
 
'CHO

 isomer  by  NMR  integration. (Main isomer> tH  NMR  6?Mtge-d6 ppm:  3.50 {3H. s),  4.53 (2H, dJ
J=6  Hz), 6･76 (IH, s), 7.49 (IH, d, J=-8 Hz),  7.86 oH, dd, f-s  &  2 Hz), 8.30 (IH, s), 8.42 (IH･ d･
J==2 Hz), 9 45 (IH, br). (Minor isomer>  iH  NMR  6?st,gO-d6 ppm:  2.95 (3H. d, J=5  Hz), 4 8S (2H, S),
6
 6S {IH, s), 7.46 (IH, d, J=-8 Hz). 7,86 OH, dd, 1=8  &  2 Hz>, 8.30 CIH, s). 8 42 (IH, d, J=-2 Hz),

?,`.J, 
(g
 ,", ,･ ,b, e), , ,h' , 

i,",

 
,
 Y. 2ZR, ,S.'T i[ g, ?';e=p,p 

m.

 
.･
 ,l 

･;
 .3,i3,H, kt･ ,f,r,7 m-H,z}& Z Oe .13, e;,z} 

･,

 Fi i,Og,? ･8 P, 62 Y, tiPkt 
`,'
 
6=O

Z,8I,Z'a.ff),ii,i,li,",i]ll,6.DTr"[a'?'l}6..pp,m.:,)i,'i,9,S3il[i,ltJ,ff,'.,iLIizk･il･O,O,liZ",.･,s,L･,3klOrf,3k?F,(7,",･(g}tli,`a90J(ZILI'.b.rl:
g'6H..N,D,iB,8TlsDft,rg,?El.41･i,8IiFEI,it,1,i,--iiitlH,,zY3･9.0,(fiili!i,x)i,g･14,ATillaSl==-,.9-7.H,{4･,lili?Pg7,lgJ,?it{Ei,
J=t24  Hz}.  

i)
 6-chloro-S-pyridy]methyl. j)  See  thc text.  k)  Existed  in Ni-<6-chlero-3-pyridYIJ

methyl)-Ni-ethyl-N2-methoxy-2-nitroacetamidine
 form. i) iH  NMR  6S).Cti3 ppm:  1.12 (3H. t, .J==

7-4Hz).
 3,23 (2H, q, f=･- 7 Hz), 3.70 (3H, s), 4.39 {2H, s), 5.34 (2H, s),  7.30 (IH, d, J=.'8.l Hz)}  7･66

(IH, dd. 1=8.4 &2.1  Hz), 8.32 (IH, d, J-2.4 Hz). m)  iH  N"IR  6E/".Ci3 ppm:  1.21 (3H, t, f=' 7･4 HZ),

;I}g 13, 
".1
 z}aS2g. gl :i&q2;g 

r.='
 Z}l g.gl･ eig? t3,H,･ 

.i)i.a･4.9,g2.
 
HA
 ,s)6g.･ 2g,ktH, 

･,z)g,.7

 
･g,5
 ki Y6;lbfg.8.' L,"gY

NMR
 inte.gTation, O)

 {Main isomer) 
!H

 NMR  6\IF,i･7 ppm:  3.01 <3H, d, J=5Hz),  4.73 (2H, s),  6-36
<IHJ s},

 7･J3 (2H, bT  s), 8.34 (2H, br s), 9.35 (IH, bT}, p) Contained 10g6 of  N'-CHO  isomer  by  NMR
inEegratien.

 
q)
 <Main isorncr) iH

 N)IR  6:i,}Cis ppm:  3.l3 (3H, s), 4.48 <2H, d, J=6  Hz), 6.57 (IH, S)i

7･OS
 (2H. m),  8.33 (2H, m),  9,46 CIH, brJ. ')

 iH  N"IR  fiJ,S}1,SO'd6 ppm,  2.93 (3H, s), 3.02 (3H, S), 4･3-
4･9

 (2H, m),  6.87 (IH, s), 7,68 (2H, br s), 8.23 (IH, s),  s,3-8.s (IH. m).  s)  iH  NMR  Sew,C..i3 ppm:  1･19
(3H, t], 3.08 (3H, d}, 3.16 (2H, q), 4.37 (2H, s), 6.54 (IH, s), 6.9s (IH, dd, J--8.4 &  2.7 Hz), 7･80 CIH,
ddd,

 1=8.4, 2.4 & 8.4 Hz), 8,15 (IH, d, f;.2,4 Hz),
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tained in an  incubator at 25eC, and  dead in-
sects  were  counted  7 days after  release.  The  

e/.

mortality  was  calculated  using  the following
formula.

    Mortality(%) =  (Number of  dead insects/
                Number  of  insects re-

                leased) × 1OO.

        RESULTS  AND  DISCUSSION

  Table 1 shows  insecticidal activity  of  seme

1 - IN 
-
 (heteroaromatic - methyl)  - N  - methyl]  -

amino  
-1-

 methylamino  -2- nitroethenes  (5a}
against  Nillaparvata lubcrens. Compounds  bear-
ing 3-pyridyl (5a-1), 4-pyridyl (5a-2), pyra-

dinyl (5a-3), 4-thiazolyl (5a-4), 5-bromo-3-

pyridyl (5a-5), 6-methyl-3-pyridyl (5a-6), 6-
methoxy-3-pyridyl  (5a-7) and  4-chlorophenyl

(5a-12) showed  the activity,  while  5a-2-5, 7,
12 were  not  effective  at  O.5 ppm.  Compounds
5a-1 and  5a-6 were  moderately  effective  at  O.5

ppm,  On  the other  hand, compounds  possess-
ing 6-halogeno-3-pyridyl (5a-8-10) and  2-
chloro-5-thiazolyl  <5a-･11) showed  potent ac-

tivity, being effective  at  O.5 or  O,8 ppm.
  Encouraged  by  the above  results, we  tried
to optimize  the activity  focusing on  hetero-
aromatic  6-halogeno-3-pyridyl or  2-chloro (or
bromo)-5-thiazolyl (Tables 2 and  3).

Table3  Insecticidal activity  against  NilaParvata  lugens of  1-[N-(2-halogeno-5-thiazolyl-
methyl)-N-(substituted)]amino-1-(substituted)amino-2-nitroethenes.

                   x-(2NtsllNs-cH2NR/12'llill"cRH2No2 sc

Compd,
 No,

Mortality  (O/.)

xRl R2 R3 Method")        yieldb) soo
mp  (ec)
        (%)200(ppm)

100  4 O.8  O,l6

 40  2.5  O.5  O,1
{ppm) (ppm) (Ppm) (PPM>

5a-11

5c-1-2-3-4-5'6c)

-7

-8-9-10-11

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Me

Me

Me

Me

Me

Me

Me

Me

Met}

Br  Me

Br  Me

H

H

H

H

Me

Me

CHO

CHO

CHO

H

H

Me

Me

H

CHO

Et

H

CHO

H

Me

Et

H

H

H

C

A

E

c

B

E

E

E

Eg>

A

B

131-133

181(dec.}125-126

{dec.)11O-112

101-102

139-142

Syrupd)

Syrupe)

99-100

211(dec.>l67-169

{dec.)125<dec.)

47

68

1.8

16

100

100

100

7.2 100

53

14

42

31g)

83

9

100

100

100

100

100

IOO

100

100

1OO

1OO

1OO

100

100

100

100

100

100

100

100

100

100

loe

100

100

100

100

IOO

100

80

100

100

10

60

100

80

100

100

70

40

70

IO

IOO

100

")
 Synthetic methQd  described  in the  text.  

b)
 Bascd  on  4. 6, 8 or  5 in Methed  A, B, C  oT  E.

")
 Contained 3096 of  N'-CHO  isorner by  NMR  integration, ")

 (Main isomer) 
iH

 NMR  6S.P.C,i3pprn:
3.16 (3H, s),  4.63 (2H, d, f-5.7 Hz),  6.57 (IH, s),  7.49 (II-I, s), 8.35 (IH, s),  9.1-9.6 l(IH, br). ")

 iH

N)･IR6P, Ii:e'dfi ppni: 2.92 (3H, s>, 2.99 (3H, s), 4.74 (2H, br  s}, 6.90 (IH, s), 7,71 (IH, s), 8.I9 (IH, s),

f)
 2-Chloro-5-thiazolvlmethvl. g)  See the  text.              - -
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　　When 　 heteroaromatic　 was 　 6−chloro −3−pyri−

dyl，　and 　RI　and 　R2　were 　hydrogen　atolns ，　only

one 　compound （5b−5）showed 　 100％ mortality

at 　O．8　ppm ，　although 　ineffective　concentrations

were 　 not 　 determined　 for　 5b−1
，
　 and 　 the　 com −

pounds　other 　than 　5b−5　were 　effective 　at 　higher
concentrations ．　 When 　 heteroaromatic 　 was 　 6−

chloro −3−pyridyl，　 and 　RIR2N 　was 　methyL

amino ，　dimethylam｛no 　or 　N −fommy1−iN −methyl −

amino
，
　 a　 lot　 of 　 compounds 　 showed 　lOO％

mortality 　at 　O．50r 　O．8　ppm ．　 One 　compound

（5b−20），
　whose 　RIR2N 　was 　ethylamino

，
　showed

lOO％ mortality 　 at 　 O．5　ppm ，　 and 　 one 　 com −

pound （5b −26），
　 whose 　RIR2N 　was 　N −ethyl −1＞−

methylamino
，
　 showed 　 l　OO％ mortality 　 at 　 4

PPm ，　but　these 　substituents 　seemed 　to　be　not

as 　good　as 　methylamino
，
　dimethylamino　or　N −

formyl−N −methylamino ．　 When 　RIR2N 　was

cyclopropylamino ，　 hydraz 三no
，
　 dimethylhydra−

zino ，　 （6−chloro −3−pyridylmethyl）amino ，　 me −

thoxyamino ，
　 N ．methoxy −N −methylamino 　 iso−

propylamino，　 diethylamino　or 　pyrrolidino，
compounds 　did　not 　show 　100％ mortality 　at

O，8ppm ，　although 　they　were 　effective 　at　higher
COnCentratiOnS ．

　　It　 seemed 　that　 these　substituents ，　 e ．g．，
methylamino ，　 dilnethylamino 　 and 　 N −fo  yl−

N −methylamino 　 were 　 superior 　to　 others 　 even

when 　 heteroaromatic　 was 　 6−bromo −3−pyridyl，
6−fluoro−3−pyridyl，　2−chloro −5−thiazolyl 　or 　2−

bromo −5−thiazolvl．　　　　　　　　　　　　　ソ

　　As　to　the　R3
，
　it　seemed 　to　the　authors 　that

hydrogen，　 methyl ，　 ethyl ，　 formyl 　 and 　 cyclo −

propyユare 　favorable．

　　All　the　coInpounds 　that　showed 　l　OO％ mor −

tality　at 　O．50r 　O．8　ppm ，
　and 　5b−1　whose 　activi ．

tv　 at 　 Iower　 concentrations 　 were 　not 　deter一　ソ
mined 　 were 　 further　 evaluated 　 for　 acute 　 ac −

tivity，　residual 　activity
，　insecticidal　spectnlm

against 　other 　insects
，
　paddy −water 　apPlication ，

seedl 三ng −box　apPlication ，　foliar　apPlication ，

soil 　apPlication ，　field　test，　etc ．　 As　a　result ，
1−

［N −（6 −chloro −3 −pyridylmethyl ）
−N −ethyl ］amino

−

1−methy 玉amino −2−nitroethene 　（5b−8 ，　 TI −304
，

nitenpyram ＊

）was 　selected 　as　a　candidate ．

　　Several　compounds 　including　5a−8　and 　5b−8

were 　superior 　to　 cyclic 　 l−（6−chloro −3−pyridyl−

methyl ）
−2−（nitromethylene ）imidazolidine，　 es−

pecially　in　residual 　activity （unpublished 　data．）．

　　　　　　　　　　 ACKNOWLEDGMENTS

　 The 　authors 　wish 　to　thank 　Dr ．　Atsuo 　Akavama 　for
his　 assistance 　in　the　biological　test，　 and 　helpful　and

stil 皿 ulating 　discussions　and 　suggest 正ons ・

）1

）2

）3

）

）

45

）6

　　　　　　　　　　REFERENCES

I．Minamida ，　 K ．　 Iwanaga ，　 T ．　 Tabuchi，　 H ，

Uneme ，　H ．　Dantsuji ＆ T ．　Okauchi ： ∫、　Pes 彦i−

cide 　Sci．18
，
31　（1993＞

J．ville：　M θ觚 ．　Poudres 　41A，　No ，3295 ，1 （1959）；

Chem ．　Abstr，57，16370f （1959）
1．Aoki ，　 T ．　 Tabuchi ＆ 1，　 Mina 皿 ida （Takeda

Chemical　 Industries，　 Ltd ，）：　 Jpn．1くokai 　Tok −

kyo 　Koho 　JP　2−275841 （1990）

S、Ralappa ：　Tetra．hedron 　37，1453 〔1981）
1．Minamida ，　K ．　Iwanaga ＆ T ．　Okauohi （Takeda

chemical 　 Industries，　 Ltd ．）：　JPn．　 Kokai 　 Tok −

kyo 　Koho 　JP　2− 171 （1990）

R ．Gompper ＆ H ，　 Schaefer ：　Ckem ，　Ber ，100，

591　（1967）

要 約

　芳香族 複素環 メ チ ル ア ミ ノ基 を 有す る 非環状 ニ

　　ト ロ エ テ ン 化合 物の合 成 と殺 虫 活性
＊

　　　　　　　　　南 田　勲 ， 岩
．
永幸一，田 渕学典 ， 青木　勲

　　　　　　　　　　　　　　　　符阪隆文 ， 石塚　仁 ， 岡内哲夫

　1一メ チ ル ア ミ ノ
ー1−［N

一
メ チ ル ーN −

（3
一
ピ リ ジ ル メ チ

ル ）］ア ミ ノ
ー2一ニ ト ロ エ テ ン が ト ビ イ ロ ウ ン カ ，ツ マ グ ロ

ヨ コ バ イ ，
ヒ メ ト ビ ウ ン カ に 対 して 強 い 活性 を 示す こ と

を前報 で 報告した ，本報 で は 3一ピ リ ジ ル 基 を 他 の 芳香

族複素環 に 変換 し ， ト ビ イ ロ ウ ン カ に 対す る 活性 を検討

した ．そ の 結果 6一ク ロ ロ
ー3一ピ リ ジ ル ， 6一プ ロ モ ー3一ピ

リ ジ ル ，
6一フ ル オ ロ

ー3一ピ リ ジ ル ，2一ク ロ ロ
ー5一チ ア ゾ

リル 基 を 有す る 化 合物 は 0，5 ま た は 0，8ppm で 100％

の 死虫率を 示 した の で ，芳香族 複素環 を 6一ハ ロ ゲ ノ
ー3一

ピ リ ジ ル ，2一ク ロ ロ （ま た は プ ロ モ ）
−5一チ ァ ゾ リル 基 に

固定 して 構造
一
活性相関 を 検討 した 。 ア ミ ノ 基 と して は

メ チ ル ア ミ ノ ，　ジ メ ヂ ル ア ミ ノ ，
N 一ホ ル ミ ル

ーAr一メ チ

ル ア ミ ノ 基が，芳香族 複素環 メ チ ル 基 が 結合した 窒素原

子 の 置換基 と して は 水 素，メ チ ル ，エ チ ル ， ホ ル ミル ，

シ ク ロ プ ロ ピル 基 が好 ま し い こ とが 判 明 し ，
0，5 また は

0 ．8ppm で 100％ の 死 虫率を示す化合物お よ び 低濃度

で の 試験 を 実施 し な か っ た 化合物 5b −1 は さ らに 評 価 を

行 な っ た ．そ の 結果 1−：N −（6一ク ロ ロ
ー3一ピ リ ジ ル メ チ

ル ）
−N 一

エ チ ル コア ミ ノ
ー1一メ チ ル ア ミ ノ ー2一ニ ト ロ エ テ

ン （5b・8，　TI −304 ，
ニ テ ン ピ ラ ム ）が 候補化合物 と し て

選 ば れた．

＊ ISO 　 name 　 under 　 apPlication ．
＊

非環状 ニ ト ロ ニ テ ン 化合物 の 研究 （第 2報）
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