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   Four  kinds  of  acids  gencrated by  cenceptual  cleavage  oi  a  bond  between  C-1 and  C-2
bond  in 2,2,3,3-tetramethylcyclopropanecarboxylic  acid,  the acid  part  of  fenpropathrin,  wcre

prepared.  Most  of their esters  with  pyrethroidal alcohols  did not  show  insecticidal activity,

The  insecticidally active  esters  of  2-isopropyl-3-methyl-3-butenoic  acid  (2). a  type  which  is
cleaved  at  tlLe cyclopropane  ring  between C-2 and  C-3 bend,  with  S-phenoxybenzyl  (a) and

5-benzyl-3-furylmethyl  (b) alcohols,  were  convcrted  to ethers  and  a  hydrocarbon.  The  former
showed  insecticidal activity  to brown  planthoppers and  green  rice  leafhoppers, and  the ]atter
to carmine  rnitcs,  while  the  rnother  esters  did not  show  the  activity  to  any  of  these inseets.
When  alcohol  part  a,  b or  c  o ± the  esters  2 was  changed  to 2,4-, 2,5- or  2,6-dimethylbenzyl
alcohol,  the activity  was  relatively  "reaker  than  that  of  the  mother  esters,

             INTRODUCTION

  In tlie previous paperr) we  reportcd  the
insecticidal activity  of  esters  of acids  whose

structures  were  derived from conceptual  cleav-

age  of  a  bond  between C-2 and  C-3 of  the cyclo-

propane ring  in tetramethylcyclopropanecar-
boxylic acid  (1). Esters with  3-phenoxybenzyl

(a), 5-benzyl-3-furylmethy] (b) and  ct-cyano-3-

phenoxybenzyl (c) alcohols  were  active.  Iso-

propyl-3-methyl-3-butenoic  acid  (2) was  the
most  active  acid  component.

  Our  interests are  now  in the activity  of  l)
esters  of  acids  derived from the bond  cleavage

between C-1 and  C-2 in acid  1 with  a, b and  c

alcohols,  2) compouncls  which  were  produced
by  replacing  the ester  linkage of  (2a) and  (2b)
with  either  an  ether  or  a  hydrocarbon linkage
and  3) dimethylbenzyl esters  of  acid  2. The
compounds  are  illustrated in Fig. I.

       MATERIALS  AND  METHODS

1. Ph･vsicalMeasttrements

  All b"ps and  mps  are  uncorrccted.  Analytical
instruments were  IR  (Jasco IRA-2  or  Hitachi
R-EPI-G2), NMR  (Jeol FX  2009), MS  (S]iima-
dzu GC-MS  6020  or  Hitachi  M-80B), and  GLC

(Shimadzu GC-7A, PEG  20M,  5ip× 2m,  N2:
40  mllmin).

2. Chemicals
2.1 Acids

  2,Z3.3-Tetrumetitylbutanoic acia  (3). Acid 3
was  prepared  by  the Haaf-Koch  reactien.2)

mp  194-196CC. (lit.2' 194,5-196.5eC>, IR  yK.B.;

cm-i:  3050, l690, II45. NMR(CDC13)6ppm:
O.99 (9 H,  s), 1.16 (6 H, s). MS  mlx:  129 (29,i,,
M'-Me),  101 (10), 88 (88), 73 (16), 59 (21), 57

(100), 41 (48).
  (E)-54.4-Tr･imetlt},l-2-Pentenoic aci-d  (4). A
mixture  of  ethyl  3,4,4-trimethyl-2-pentenoate

NII-Electronic  



Pesticide Science Society of Japan

NII-Electronic Library Service

PesticideScience  Society  of  Japan

700 Hlstgeaj\kaS  M12ts

.>-`(cTe

    2,

ia--2e..

A co,R

 Lr R=  H

A
R
 X02R

')5HCco2R,

S9-S c..

4.u.-4-cny

->i;-<

   
C02R

fil"fi-c..

 R= 3-phenoxybenzyl

 
'pN=

 5-benzyi-3=furylmethyl

 c-"- a-cyane-1-phEnexybenzyl

lc=  fenprepathiin
--

ptCO,R=' ptCO,fo
!l-Zc-tw

#CII20R
ZR=lE
 R-  le

9ct-gfny

ptCH2CH2R
 2 R=  ap

Fig,1  Preparedcompounds.

(10) and  ethyl  3-t-butyl-3-butenoate (11) (1 : 1,
12.2 g) obtained  by  the  Reformatsky  reactionS,`'

was  refiuxed  with  sodium  hydroxide  <6,6 g) in

95%  ethanol  (60g) for 3hr. The  reaction

mixture  was  treated in the  conventiQnal  man-

ner  to give crystalline  acid  4 (9.4g,929'o).
Recrystallization from pentane gave pure acid
4 (5.6 g>. mp  81-82"C. IR  v::.r cm"'i:  3600-

2400, 1685, 1625, 1265, 1230, 940. NMR

(CDCIs)6ppm: 1.12 (9 H, s), 2,18 (2 H, d, 1=
1.2 Hz), 5.78 (! H,  d,1-1.2  Hz). MS  mfx:

127 (439/., M"-Me),  126 (30), 109 (14), 97 (45),
86  (20), 45  (100).
  3-t-Butyl-2-metAu,l-3-butenoic acia  (5). Etliyl
3-hydroxy-2,3,4,4-tetramethylpentanoate  (12,
24  g) obtained  by  the Refermatsky  reaction  of

pinacoline (28 g) with  ethyl  2-bromopropionate

(51 g) was  dehydrated  by  thionyl chloride  (l6
g) in the presence of  pyridine (23 g) to give a

mixture  of  13 and  14 (5: 95, 18.1 g, 82 %). The
mixture  (9,2 g) was  hydrolyzed as  in the same

manner  as  4 to give acid  5 (7.2 g, 92%).  The

mixture  of  13 and  14: bp  116-1200C165 mmHg.

13: GLC  t.: 4.4 min  (1100C). MS  m/x:  184 (2%,
M+), 169 (7), 102 (33), 97 (21), 83 (100), 74 (17),
55 C54). 14: GLC  t,,: 2.1 min  (1100C>, NMR

(CDCI,)Sppm: l.03 (9 H,  s), I.18 (3 H, t,J-7.0

Hz), 1.24 (3 H, d, J=7,O Hz), 3.26 (1 H,  q, J-
7,OHz), 4.03 (2H,q,J==7.0Hz), 4,92 C2H,
bs). MS  m/x:  184  (6%, M+), !69 C60), 141 (28),
II1 (30), 102 C20), 95 (34), 83 (100), 69 (64), 57

(60), 55 (66). Acid 5:mp  64-65.5eC (from
hexane). IR  vE,:.r  cm-i:3600-2400,  1705, 1635,

910. NMR(CDCI3)6  ppm:  1.10 (9H, s), 1,32

M4g  ag fl 62 lfl! 11 R

(3 H,  d, J=- 7.3 Hz),  8,26 (1 H,  q-d, J-= 1.5, 7,3
Hz),5.03 (1 H, s) 5.06 (1 H,  d, 1-1.5 Hz}. MS
nt/`"': 156 (19/b',M"), l41 (8), 95  (24), 83 (100),
57 (32>, 55 (48).
  23a4,4-Pentametdylpentanoic acia  (6).
Acid 6 "Tas  prepared as  follows. 2,2,4,4-Tetra-

methyl-8-pentanone  (15)5) was  prepared by  a

modified  method  in step  one.  To  a  solution  of

methyl  pivalate (28 g, O.24 mol)  in ether  (30 ml)
was  added  dropwise t-butyllithium in pentane

(2.2M soL  110ml, O.24mol)  at  
-30--350C

under  Ar  and  the mixture  was  stirred  for 30

min.  The  reaction  mixture  was  poured inte

2 N  aq.  HCI  (150 ml)  and  the  upper  layer was

separated.  The  aqueous  layer was  extracted

with  ether  (50 ml)  and  the extracts  were  com-

bined. The  routine  workup  gave 15  (24.6g,
81%). bp  150-1520C1760mmHg  (lit.5' 152-

1530C). IR  vEIY  crn-i:  1685  (lit5)=5.93 pa==
1685  cmHi).  NMR(CDCI3)6ppm:  1.24 (!8 H, s).

MS  mfzi  142 (3%, M+), 85 (16), 57 (100),
  After the ketone 15 "ras  converted  to ketone

16 by  the Bartlett method,5)  methyllithium  in

ether  Cl.6 M  sol.,  67 ml)  was  added  to 16 (8.8 g,
70 mmol)  in ether  (40 ml)  at  

-4e--300C
 under

Ar  and  then  the mixture  was  allowed  to warm

up  to eOC. The  reaction  mixture  was  poured
into aq.  sat,  NH4Cl  (100 ml),  and  the routine

workup  gave alcohol  17 (7.6 g, 7791.). bp 78-

soOC/15mmHg.  IR  vX'Eycm-i:  3630, S490.

NMR(CDCI,)6  ppm:  O.91 (6 H, s), 1.03 (9 H,  s),

 1.31 (6 H, s), 1.65 (1 H,  bs). MS  m/x:  100 (1 9'.),
99 (1), 58 (11), 56 (6), 31 (100).
  Alcohol 17 (4.8g) was  dehydrated in the

samc  manner  as  12 to give 18 (2,7g, 64%).

bp  95-96:C/12emmHg.  IR  vS'k?  cmHt:  3080,

 1625, 890, NMR(CDCI,)S  ppm:  O.90 <9 H, s),

 1.05 (6 H, s), !.81 (3 H, d, J==1.2 Hz), 4.75

 (1 H,  bs), 4.93 (1 H, bs). MS  mf2:  125 (2%),84
 (48), 83 (28), 69 (31), 57 (100),
  To  a  solution  of  18 (2.2g,16mrnol) and

THF  (15ml) was  added  BH3=I]HF  (1 Msol.,
8 ml)  at  O-100C over  30 min  under  Ar  and  the

mixture  was  stirred  for 1hr. Following the

 addition  of  water  (O.8 ml)  and  3 N  aq.  sodium

hydroxide (2.5 ml),  30%  aq.  hydrogen  perox-
ide (1,8ml) was  added  over  30min  and  the

mixture  was  stirred  for 1hr. Saturated aq.

 NaCl  (10 ml)  was  added  and  the organic  layer

 was  separated.  The  aqueous  layer was  ex-

 tracted with  ether  (20 ml),  and  the  combined
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    Fig, 2 Synthetic  routes  of  3-6.

organic  layer was  worked  up  in the conventional

manner  to give 19 (2,2 g, 90%). bp  : 103-1040Cl
12mmHg.  IR  vtw  cm"i:  3340, 1010. NMR

(CDCI,)6 ppm:  O.81 (3 H, s), O.90 (9 H, s), l.03

(3 H,  d, J-6.8 Hz), 1.22 (1 H, bs), 1.76 (1 H,
m),  2.34 (1 H,  d-d, J-7.4, 10.8 Hz), 2.88 (1 H,
d-d,J==3.4, 10.8Hz). MS  m/x:  IOI (8%,M+
-t-Bu),

 99 (16), 83 (22), 69 (23), 57 (100).
  A  mixture  ef  19 (O.8 g, 5,1 mmol),  KMn04

(8.2 g, 25 mmol),  sodium  hydroxide  CO,2 g) and

water  (60 ml)  was  stirred  at  room  temperature

for1 day  andNaHSOs  (7.8 g) was  added.  The
reaction  mixture  was  filtered. The  filtrate was

acidified  with  dil. aq,  HCI  and  extracted  with

ether  (30 ml × 2). The  organic  layer was  washed

with  sat.  aq,  NaCl  and  dried over  MgS04.  The
ether  was  removed  and  acid  6 (O,80 g, 91 %) was

obtained  as  a  colorless  oil.  IR  vfii:?  cmHi:  3080,
2725, 2640, 2540, 1705, 940. NMR(CDCI,)S

ppm:  O.92 (3 H, s), O.93 (9 H, s), O.99 (3 H,  s),

120  (3 H, d,1-7,1  Hz), 2.67 (1 H,  q,J-7.1
Hz). MS  mX2:  159 (2%, M'-Me),  117 (12),
115 (8), 101 (25), 57 (100).
2.2 Esterijfcation-

  l) Acids  3--6 were  converted  to their acyl

 chlorides  with  thionyl chloride  and  esterified

 with  3-phenoxybenzyl  (a), 5-benzyl-3-furyl-

 methyl  (b) and  a-cyano-3-phenoxybenzyl(c)

 alcohols  in the presence of  pyridine. The

 products  were  purified by  silica-gel cliromatog-

 raphy,  In the same  manner  acid  2 was

 esterified with  2,4-dimethylbenzyl (d) and  2,5-

 dimethylbenzyl  (e) alcohols  to give esters  2d
 and  2e. iH

 NMR  spectra  of  the esters  supported

 their structures,

   2) 20Dimetdylbenayl 2-isoproptl-3-metdyl-

 3-butenoate (2f). 2,6-Dimethylbenzyl alcohol

 (f, 1 ,O g, 7.4 rnmol)  prepared by  the reduction  of

2,6-dimethylbenzoic acid  with  LiAIH4 (96%
 yield) was  stirred  with  aq. 47%  HBr  (5 ml)  at

room  temperature for 4 hr and  the mixture  was

shaken  with  ether  (20ml), The  extract  was

washed  with  sat.  aq. NaCl, dried over  MgSO4
and  concentrated  to give 2,6-dimethylbenzyl
bromide  (20, 1,42 g, 979,6), IR  vS':.? cmHi:  3070,

3020, 1585, 765, 605, 505. NMR(CDCIa)6  ppm:
2.42 (6 H,  s), 4.57 (2 H,  s), 6.98-7,15 (3 H, m).

To  the  sodium  salt  of  acid  2 in THF  (prepared
from  2 (l.14g, 8 mmol),  5591o sodium  hydride

(O.35g, 8mmol)  and  THF  7ml)  was  added

bromide 20 (I.32 g) in DMF  (5 ml),  and  the
mixture  was  refluxed  for 5 hr. The  reaction

mixture  was  washed  with  water  (15 ml × 2) and
distilled to give ester  2f (1.2 g, 69%). bp  126-
127:C/lmmHg.  IR  vSll?cm'i:  3080, 3025,

1730, 1640, 1590, l465, 1160, 1120, 900, 770,
740. NMR(CDCI,)6  ppm:  O.82 (3 H,  d, J-:6.8
Hz), 0,90 (3 H, d, J=6.8 Hz), 1.72 (3 H, bs), 2.13
(1 H, m),  2.36 (6H, s), 2.69 (I H, d,1==:IO.8
Hz), 4.89 (2 H,  bs), 5.16 (2 H, d,J-5.1  Hz),
7.0-7.2 (3 H, m).  MS  m!x:  158 (1 %), 119 (100).
23  Ethers

  2-IsoPrq7f?yl-3-fneth.x,l-gebutevalvl 3-Phenoayben-

ayl ether  (7}. Acid 2 (12.8g, 90mmol)  in ether

(20ml) was  added  to a  mixture  of  LiAIH4

(3.1 g, 60 mmol)  and  ether  (150 ml)  over  30  rnin

and  refluxed  for 1 hr. The  reaction  mixture

was  poured into sat.  aq.  NH4CI  (IOO ml)  and

the ether  layer was  worked  up  in the conven-

tional manner  to give alcohol 21 (10,9 g, 95%).
To  aLkoxide  obtained  from  21 (1.02 g, 8 mmol),
sodium  hydride (O.19g, 8mmol)  and  DME  (5
ml)  was  added  3-phenoxybenzyl chloride  (1.53
g, 7 mmol),  and  the mixture  was  stirred  for 6 hr
at  roem  temperature.  The  reaction  mixture

was  treated in the conventional  manner  to
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give crude  7 (2.3 g) and  this crude  mixture  on

column  chromategraphy  (hexane: CHeC12= 2:

I) gave  purc  7 (O.9 g, 429f.' ). 2!: bp 99-IOInCf

70mmHg.  IR  vl'A'l,ilicmHt: 3370, 3060, 1640,

1060, 1035, 1005, 880, NMR(CDC],)6  ppm:  0.86

(3 H,  d, 1-6.6 Hz), O,93 (3 H,  d, 1-6.2 Hz),
IA3  (I H, bs), 1.61 (! H, m),  1,77 (3 H, bs),

1.94 (IH,d-d-d,J=4.5,9.7,10.3Hz), 3,45

(l H,  d-d,1-  10.3, 10.3 Hz), 3.73 (1 H, d-d,

1-4.5, 10.3 Hz), 4,83 (1 H,  bs), 4.98 (1 H,  bs),

MS  mlx:  128 (1 91., M'), 110 (8), 98 (14), 97 (19),
95 (22), 86  (33), 83 (34), 71 C40), 68 (100), 55

(68). 7: IR  vfil;'." cm-i:  S075, 3050, 1640, 1585,

1485, 1445, 1255, 1215, 1105, 890, 775, 690.

NMR(CDC13)6  ppm:  O.83 (3 H, d,J=-6,3Hz),
0,88 (3 H, d, 1=6.3 Hz), 1,64 (3 H, bs), I.5-1.75

(1 H,  m),  2.03 (1 H, d-t,1-5.1,  9.7 Hz), 3.38-

3.57 (2 H, m),  4,42 (1 H, d,J-13.l  Hz), 4.50

(1 H, d, 1-13.1 Hz), 4.70 (1 H, m),  4.80 (r H,
m),  6,8-7.6 (9 H,  m),  MS  m/z:  310 (29,'.,M'),
198 (48), 184 (50), 183 <100), 112 (76), 97 (16),
83  (10), 57 (29), 55  (18).
  2-JsqProA)･'l-3-metk>]l-3-bttteayl 5-benx.vl-EL

fatrylmeth"vl ether  (8), In the  same  rnanner  as

above  ether  8 was  prepared from  alcohol  21

(1.02 g, 8 mmol)  and  5-benzyl-3-chloromethyl-

furan (1,53 g, 7mmol)  in 47%  yield (1.11 g).
IR  vfiIY cm-i:  3030, 3015, 1640, 1600, ]550,

1450, 1090, 950, 885, 780, 700. NMR(CDCI,)6

ppm:  O.82 (3 H, d, J-6,3 Hz), O.89 (3 H,  d, J-
6.3 Hz), 1.65 (3 H,  bs), 1.75 (1 H,  m),  2.02 (I H,
d-t,J-5.1,  7.1 Hz), 3.45 (2 H,  m),  3.92 (2 H,
s), 4.25 {1 H, d, 1:== 11.4 Hz), 4.33 (1 H,  d, 1-
11.4 Hz), 4.70 (1 H, m),  4.81 (1 H,  m),  7,20

(1 H,  s), 7.1-7.4 (6 H, m).  MS  m/2:  298 (349!.,
M+), 269 (81), 187 (11), 172 (72), l71 (75), 143

(70), 128 (100), 115(44), 91 (69), 69 (40), 55

(58), 43 (42), 4I (76).
2.4 H)'drocarbon

  3-IsoPToP:y,l- 2-metlzs,l- (J-(3-Phenoxiy?bhenil,'l) 
-
 I-

hexane (9). Hydrocarbon  9 was  prepared as

follows. To  a  solution  of  3-phenoxybenzyl-

magnesium  chloride  obtained  frem  Mg  (1.0 g,
42 mmol)  and  3-phenoxybenzyl chloride  (7.65
g, 35 mmol)  in ether  (100 ml)  was  added  small

pieces of  dry ice (30g), and  the mixture  was

stirred  for 10 rnin.  The  reaction  mixture  was

poured  into 2N  aq.  HCI  (40 ml)  and  the ether

layer was  worked  up  in the conventional  man-

ner  to  give crude  acid  22 (6.7g). RecrystaY
lization from hexane  (I50 ml)  gave pure 22 (6.4

ee4-"r,- vafn 62 al 11 fi

g, 850fi.), mp  86-87.50C. IR  vi#i  cm-i:  S020,

1700. NMR(CDCI,)S  ppm:  3.62 (2 I{, s), 6.9-7.4
{9 H, m).  MS  "t/x:  228 (1000,6, M+), 183 (54),
168  (15), 153 (11), 91 (17), 87 (22), 77 (38), 51

(38), 45 (14).
  Acid  22 C6,4g, 30 mmol)  in THF  (20 ml)  was

reduced  with  LiAIH4  <1.14 g, 30 mmol)  in THF

(10ml) at  50-600C  for 1hr  to give alcohol  23

(5.8g, 89%). bp:  150-152aCll.5mmHg.
IR  vf.il? cmHi:  3360, 1580. NMR(CDCIs)6ppm:
I.72 (I H,  bs), 2.82 (2 H, t, J-6.6 HzL  3.82

(2 II, t,J=6.6Hz),  6.8-7.4 (9 H, m).  MS  v}t/x:

214 (10091., ISI+), 183 (85), 168 (14), 91 (52), 77

(47), 51 (50), 49  (45), 31 (63).
  Alcohol 23 (5.5 g) was  ehlorinated  by  the

method  of  Calzada and  Hood6).  The  crude

product was  purified by silica-gel  co!umn

chromatography  CCH2C12) to give chloride  24

(4,6 g, 79%), IR  v-'kn.t cm'i:  3075, 3050, 1580,

1480, 1440, 1255, 1210, 1160, 1140, 750, 690.

NMR(CDCIs)S  ppm:  3.03 (2 H, d, 1=7.4 Hz),
3.68 C2 H, d, J-7.4Hz), 6,85-7.4 (9 II, m).  MS

mi'2:  234 (300,!,, ISI+), 232  (100, ]Nl÷), 197 (12),
183 {84).
  The  Grignard  reagent  obtained  from Mg

powder  (O.27g, 11 mmol)  and  chloride  24 (2.3g,
10 mmol)  in ether  (20 ml)  was  addcd  to a  mix-

ture of  tosylate (2.0 g, 7,1 mmol)  of  alcohol  21,

Li2CuC147' (1 10 mg)  and  THF  (10 ml)  at  
-650C,

and  the  mixture  was  allowed  to stand  over-

night.  The  routine  workup  gave crude  9 (3,5
g). Column  chromatography  (hexane: CH2C12=

1: 1) gave pure 9 (O,l3 g, 6.2 %) anda  mixture

of  3-phenoxyphenylethane  and  8-phcnoxy-

styrene  (2.0 g, 3: 2), and  recovered  the tosylate

k-'ru{ ptcH,oHwa,l".a.l
2-t

ptCH20R
]:3-phenexybenzyl
E:S-benz}･1-3-furyl-
  methyl

ciH2cOoO  ltl-/gr>g, n･o,ck.O  
-!i'i!."

                          2N2

HeE2ckok  Y] 
iC[i4

 ciH2ckoO

       2] 24       " N

   
-}i,':k;;;E;;-LEI':isvi]tecfMpaO@

                       2

       Fig. 3 Synthetic  routes  of  7-9.
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(1,3g). By-products  were  identified by  MS,

9: IR  v:,kW cm-:  3075, 3040, 1640, 1585, 1440,
1255, 1220, 890, 690. NMR(CI)Cl,)Sppm:  O.79

(3 H, d, 1=5.7 Hz),  O.88 (3 H, bs), 1.1-1,7 (6
H, m),  1.53 (3 H, bs), 2.55 (2 H, m),  4,62 (1
H, bs), 4.74 (1 H, bs), 6.75-7.35 (9 H,  m).  MS
mlx:  308  (18%,M+), 210 (14), 196 (100), 183

(29), 115 (10), 91 (Il), 77 (17), 69 (18), 57

(18), 55 (29),43 (30), 41 (32).

3. Test Jnsects ana  ptfethods

  Insecticidal activity  was  examined  on  adults

of  brown  planthoppers (Nilmparvata lu･gens)

and  green  rice  leafhoppers (NEiphotettilx c･inctt-

cePs)  by  the foliar dipping testi' and  female
adults  of  houseflies (]fusca aomestica) by  the
filter paper contact  test.8}

  Carmine  mites  (TetranLvchus cin･nabarinfts)

were  tested by  pot spray  and  soil  treatments:
Twenty  rnilliliters  of  aqueous  solution  of  a

test chemical  diluted te predetermined con-

centrations  NsTas sprayed  to potted kidney  bean

plants infected by  ca[rmine  mites  in xrarious

Table  1

growth  stages,  and  2 ml  of  the same  solution

was  also  treated on  the pot soil, The  plants
were  observed  for damage  after  8 days by
using  the following criteria;  ++  : as  damaged
as  the untreated  pot, +  : 50%  of  the plants in
a  pot were  damaged,  

-
 : no  damage.

        RESULTS  AND  DISCUSSION

  The  results  of  bioassay are  shoi4rn  in Table I.

  Esters. a  tyPe re,hich  is cleaved  between C-I and
C-2 bonds of the aycloProPane rin･.a (3a-6c). Es-

ter 3c showed  relatively  strong  insecticidal
activity  to ATePhotett･ix c･incticeips  and  Mttsca
domestt'ca, but its activity  was  weaker  by  one-

tenth  than  that of  the corresponding  mother

ester  lc (fenpropathrin). The  other  esters  were

inactive (4a, 5a, 5b and  6a) or  very  weakly  ac-

tive (3a, 3b, 4b, 4c, 5c, 6b and  6c), which  led to

the conclusion  that the acids  of  this type  were

ineffective to produce esters  with  strong  in-

secticidal  activity.

  Ethers and  dyclrocarbon analogttes  (fL9).
Ethers 7 and  8 showed  insecticidal activity  to

Toxicity  of  active  compounds  to insects.a>

9!o niortality  at  500  ppm

N.Lh) N,c.b) M.d.b)

Damage
 
on

 
host

 
at

 
500

 PPII. -
T,c.h)

lc 100 100 100

2a2b2c o4080 oo20 10090100 ++++

3a3b3c4b4c5c6b6c 20405020oo1010  o20100

 o20202050

 o

 o100

 IO
 o

 10

 10
 o

+++･+++++++++++++

789 8070

1010o

7080o201010 ooo ++++-+

2d2e2f ooo ++++-l-

 
-I.-

a)  Compoundg'l'4a,  5a, 5b  and  6a)
b)

 N,1.: NilaParvata  tugens. N.c.:

   cinnabarinus.

which  showed  no  toxicity are  neglected  irom  this table.

NePhotettix oinetieePs,  M.d.:  Musca  domestica, T.c.: Tetranychus
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Nil αParvata　 lugens　 and 　 Pt’ePhotettix 　 ci％ cticePs

and 　hydrocarbon 　90nly 　to　Te彦アan ｝
・
o乃％ s　cin

−

nabarintts ．　 Both　 of 　 them 　 were 　 not 　 actlve 　 to

Dfu・sca 　domestica
，
　 while 　the　correspollding

mother 　 esters 　 2a　 and 　 2b　 were 　 active ，　 It　 has

been　knQwn 　that　pyrethroids　decrease　the　ac −

tivity　wherl 　an 　ester 　linkage　is　replaced 　with

an 　ether 　linkage．　 Our　results ，　however ，　indi−

cate 　that　insecticidal　spectra 　for　insects　change

when 　an 　ester　linkage　is　replaced 　to　an 　ether 　or

hydrocarbon　linkage．

　　Dimetd妙lbenayl　esters （2d −2f ）．　 Esters　2d，2e

and 　2f　were 　inactive　to　M
『
．　domestica　and 　weak −

ly　activc 　to　N π醇）arvata 　IU望θns 　and 　iTVe うhotettix

cincticePs
，
　 while 　 esters 　 2a，2b　and 　2c　 were

activite 　to　iM ．　domestica．　 This　result 　is　similar

to　the　finding　that　thc　insecticidal　activity
dccreases　by　one −fifth　when 　the　 alcohol 　part
of 　 allethrin 　（alethron ｝

・1　 chrysanthemate ） is

changcd 　 to　 a 　2，4 −dimethylbenzyl　 group （di一

皿 ethrin ）．
9・lo ）
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要 約

　テ トラ メチ ル シ クロ プ ロ パ ン カル ボ ン 酸 エ ス テ

　ル と関連 した 化合物の 合成 と殺 虫活性

　　　　　　　古幡明道 ， 平野雅親 ， 藤本い ずみ ， 松井正直

　 フ ェ ソ プ Pt パ ス リ ソ の 酸部分 で あ る，テ ト ラ メ チ ル シ

ク ロ ブ ロ バ ソ カ ル ボ ン 酸 の 三 員環を C ・1 位 と C ・2 位 の

間 で 開裂 した型 の 酸，四 種類を合成 した ，こ れ らとピ レ

ス P イ ドア ル ；’一ル と の エ ス テ ル に は ，ほ と ん ど殺 虫活

性が 認 め られ なか っ た．殺虫活
．
陸を 有す る 3一フ ニノ キ

シ ベ ソ ジ ル （2a）， ま た は 5一ベ ソ ジ ル ー3一フ リル メ チ ル

2一イ ソ プ P ピ ル
ー3一メ チ ル

ー3一ブ テ ノ エ ー ト （2b）の エ ス

テ ル 結合を ，
エ ー

テ ル あ る い は 炭 化 水素結合 に 変 え た 化

合 物 を合成 し た。こ れ らは，元 の エ ス テ ル と は 違 う種類

の 昆虫に 対 し て 殺 虫活性を示 し た ．ま た ，
エ ス テ ル 2a，

2b の ア ル ＝ 一ル 部分を ジ メ チ ル ベ ン ジル に 変換 した エ

ス テ ル に は，殺虫活性 は ほ と ん ど認 め られ な か っ た ．
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