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©  A  propargyl  ester  compound  has  the  formula  (I), 

(R1),  

Z-COCH2ChCH ( I )  
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wherein  R1  is  hydrogen,  halogen,  CrC4  alkyl  or  CrC4  alkoxy  ;  Z  is  C5-C10  alkylene  which  may  be 
substituted  with  CrC4  alkyl  ;  and  m  is  an  integer  of  from  1  to  5  ;  with  the  proviso  that  when  m  is  an 
integer  of  2  or  more,  the  substituents  represented  by  R1  may  be  the  same  or  different.  The  compound 
may  be  incorporated  into  an  acaricidal  composition  as  an  active  ingredient,  and  can  be  used  for 
controlling  acarines. 
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The  present  invention  relates  to  an  acaricide,  particularly  an  acaricide  suitable  for  controlling  house  dust 
mites. 

DE-A-3230775A1  discloses  that  certain  propargyl  ester  compounds  can  be  used  as  an  active  ingredient 
for  insecticides  and  spider  mite-controlling  agents.  These  compounds,  however,  may  not  always  be  satisfac- 

5  tory  as  an  active  ingredient  for  acaricides,  particularly  acaricides  for  house  dust  mites  in  terms  of  persistency 
and  the  like. 

In  view  of  such  a  situation,  the  present  inventors  have  sought  to  develop  an  excellent  acaricide,  and  as  a 
result  have  found  that  a  propargyl  ester  compound  of  the  formula  (I), 

10 

(R1), 

15 

0 

Z-C0CH2C=CH ( I )  

wherein  R1  is  hydrogen,  halogen,  CrC4  alkyl  or  CrC4  alkoxy;  Z  is  C5-C10  alkylene  which  may  be  substituted 
with  CrC4  alkyl;  and  m  is  from  1  to  5;  with  the  proviso  that  when  m  is  an  integer  of  2  or  more,  the  substituents 

20  represented  by  R1  may  be  the  same  or  different;  has  an  excellent  acaricidal  activity.  The  present  inventors 
thus  completed  the  present  invention. 

The  present  invention  provides  a  propargyl  ester  compound  of  the  formula  (I)  (hereinafter  referred  to  as 
present  compound),  an  acaricidal  composition  containing  an  acaricidally  effective  amount  of  the  compound 
as  an  active  ingredient  and  a  method  for  controlling  acarines  by  applying  the  composition. 

25  The  present  compound  may  have  advantages  in  terms  of  immediate  effect  and  persistency  in  its  acaricidal 
activity.  In  addition  the  present  compound  does  not  have  an  offensive  odor. 

In  the  present  compound,  the  CrC4  alkyl  group  in  R1  and  Z  includes  for  example  methyl,  ethyl,  n-propyl, 
isopropyl  and  n-butyl.  The  halogen  atom  in  R1  includes  for  example  fluorine,  chlorine  and  bromine.  The  CrC4 
alkoxy  group  in  R1  includes  for  example  methoxy,  ethoxy,  n-propyloxy,  isopropyloxy  and  n-butyloxy  and  the 

30  like. 
Of  the  present  compounds  represented  by  the  formula  (I),  preferred  are  compounds  having  a  molecular 

weight  of  about  230  to  about  300. 
The  present  compound  can  be  produced,  for  example,  by  the  following  methods. 

35  Method  A: 

A  method  including  the  step  of  reacting  an  acid  halide  compound  of  the  formula  (II), 

40 (RJ)n  o  

( i i )  

45 
wherein  R1,  Z  and  m  are  as  defined  above,  and  X  is  chlorine  or  bromine,  with  propargyl  alcohol  in  the  presence 
of  a  base. 

This  reaction  is  usually  carried  out  in  a  solvent.  The  usable  solvent  includes  ethers  (e.g.  diethyl  ether,  tet- 
rahydrofuran  and  dioxane),  aromatic  hydrocarbons  (e.g.  toluene,  benzene  and  xylene),  hydrocarbons  (e.g.  n- 

50  hexane,  n-heptane  and  cyclohexane),  halogenated  hydrocarbons  (e.g.  methylene  chloride,  chloroform,  carbon 
tetrachloride,  1,2-dichloroethane  and  chlorobenzene),  esters  (e.g.  ethyl  acetate  and  methyl  acetate),  water, 
nitriles  (e.g.  acetonitrile),  polar  solvents  (e.g.  N,N-dimethylformamide,  N,N-dimethylacetamide,  N-methylpyr- 
rolidone,  dimethyl  sulfoxide  and  pyridine)  and  the  mixtures  thereof. 

When  this  reaction  is  carried  out  in  a  two-phase  system  using  water  as  a  solvent,  the  reaction  can  be  ac- 
55  celerated  by  using  a  phase  transfer  catalyst  such  as  tetra-n-butylammonium  bromide,  benzyltriethylammoni- 

um  chloride  and  the  like. 
The  usable  base  includes  organic  bases  (e.g.  pyridine,  triethylamine),  alkali  hydroxides  (e.g.  sodium  hy- 

droxide  and  potassium  hydroxide)  and  alkali  carbonates  (e.g.  sodium  carbonate  and  potassium  carbonate). 

2 
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The  reaction  temperature  is  usually  within  the  range  of  from  -20°C  to  the  boiling  point  of  the  solvent  used, 
preferably  from  0°C  to  50°C. 

The  molar  ratio  of  the  starting  materials  and  base  used  for  the  reaction  can  be  optionally  determined.  How- 
ever,  it  is  advantageous  to  carry  out  this  reaction  using  the  acid  halide  compound,  propargyl  alcohol  and  the 

5  base  in  an  equimolar  ratio  or  a  ratio  near  equimolar  ratio. 

Method  B: 

A  method  including  the  step  of  reacting  a  carboxylic  acid  compound  of  the  formula  (III), 
10 

(R1).  o  

( i n )  

wherein  R1,  Z  and  m  are  as  defined  above,  with  propargyl  alcohol  in  the  presence  or  absence  of  a  dehydrating 
agent. 

(a)  When  the  dehydrating  agent  is  not  used,  the  reaction  can  be  carried  out  without  a  solvent.  In  the  case 
20  a  solvent  is  used,  the  solvent  includes  polar  solvents  (e.g.  N,N-dimethylformamide,  N,N-dimethylacetamide, 

N-methylpyrrolidone  and  dimethyl  sulfoxide),  aromatic  hydrocarbons  (e.g.  benzene,  toluene  and  xylene), 
chlorobenzene  and  the  like.  The  reaction  temperature  is  usually  within  the  range  of  from  50°C  to  250°C. 

If  necessary,  acidic  substances  such  as  sulfuric  acid,  benzenesulfonic  acid,  p-toluenesulfonic  acid,  acti- 
vated  silica  gel,  etc.  can  be  used  as  a  catalyst  for  reaction  in  an  amount  of  0.0001  to  1  part  by  weight  per  part 

25  by  weight  of  the  carboxylic  acid  compound  of  the  formula  (III). 
The  molar  ratio  of  the  starting  materials  used  for  the  reaction  can  be  optionally  determined,  but  it  is  ad- 

vantageous  to  carry  out  this  reaction  at  an  equimolar  ratio  or  a  ratio  near  equimolar  ratio. 
(b)  In  the  case  a  dehydrating  agent  is  used  in  this  reaction,  the  dehydrating  agent  includes  for  example 

carbodiimides  (e.g.  dicyclohexylcarbodiimide  and  1-ethyl-3-(3-dimethylaminopropyl)carbodiimide),  inorganic 
30  dehydrating  agents  (e.g.  silicon  tetrachloride)  and  the  like.  Asolvent  is  not  always  necessary,  but  an  inert  or- 

ganic  solvent  may  be  used.  The  inert  organic  solvent  includes  for  example  aliphatic  hydrocarbons  (e.g.  n-pen- 
tane,  n-hexane  and  n-heptane),  aromatic  hydrocarbons  (e.g.  benzene,  toluene  and  xylene),  chlorinated  hy- 
drocarbons  (e.g.  methylene  chloride,  chloroform,  carbon  tetrachloride,  tetrachloroethylene,  1,2-dichloro- 
ethane,  chlorobenzene  and  o-dichlorobenzene),  esters  (e.g.  methyl  acetate  and  ethyl  acetate),  amides  (e.g. 

35  N,N-dimethylformamide,  N,N-dimethylacetamide  and  N-methyl-pyrrolidone),  nitriles  (e.g.  acetonitrile), 
ethers  (e.g.  diethyl  ether,  tetrahydrofuran  and  dioxane),  pyridine,  cyclohexane  and  the  like. 

The  reaction  temperature  is  usually  within  the  range  of  from  -20°C  to  +1  00°C.  The  molar  ratio  of  the  start- 
ing  materials  and  dehydrating  agent  used  for  the  reaction  can  be  optionally  determined.  However,  it  is  advan- 
tageous  to  carry  out  this  reaction  using  the  carboxylic  acid  compound,  propargyl  alcohol  and  the  dehydrating 

40  agent  in  an  equimolar  ratio  or  a  ratio  near  equimolar  ratio. 

Method  C: 

A  method  including  the  step  of  reacting  the  carboxylic  acid  compound  of  the  foregoing  formula  (III)  with 
45  a  compound  of  the  formula  (IV), 

Y-CH2-C  =  CH  (IV) 
wherein  Y  is  halogen  (e.g.  chlorine,  bromine),  mesyloxy  or  tosyloxy,  in  the  presence  of  a  base. 

The  usable  base  includes  alkali  hydroxides  (e.g.  sodium  hydroxide  and  potassium  hydroxide),  alkali  car- 
bonates  (e.g.  sodium  carbonate  and  potassium  carbonate),  alkali  metal  hydrides  (e.g.  sodium  hydride),  organic 

so  bases  (e.g.  triethylamine)  and  the  like. 
The  usable  solvent  includes  ketones  (e.g.  acetone  and  methyl  ethyl  ketone),  ethers  (e.g.  diethyl  ether, 

tetrahydrofuran  and  dioxane),  aromatic  hydrocarbons  (e.g.  toluene,  benzene,  xylene  and  chlorobenzene),  non- 
aromatic  hydrocarbons  (e.g.  n-hexane,  n-heptane  and  cyclohexane),  esters  (e.g.  ethyl  acetate  and  methyl 
acetate),  nitriles  (e.g.  acetonitrile),  polar  solvents  (e.g.  N,N-dimethylformamide,  N,N-dimethylacetamide,  N- 

55  methyl  pyrrol  idone  and  dimethyl  sulfoxide),  pyridine  and  the  mixtures  thereof. 
The  reaction  temperature  is  usually  within  the  range  of  from  -20°C  to  +100°C,  preferably  0°C  to  50°C.  The 

molar  ratio  of  the  starting  materials  and  base  used  for  the  reaction  can  be  optionally  determined.  However,  it 
is  desirable  to  carry  out  this  reaction  using  the  carboxylic  acid  compound,  the  compound  of  formula  (IV)  and 

3 
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the  base  in  an  equimolar  ratio  or  a  ratio  near  equimolar  ratio. 
In  this  reaction,  the  carboxylic  acid  compound  of  the  formula  (III)  can  be  replaced  by  its  alkali  metal  salt. 

In  such  a  case,  the  presence  of  the  base  is  not  always  necessary. 

5  Method  D: 

A  method  including  the  step  of  reacting  an  ester  compound  of  the  formula  (V), 

10 (R1). 

W  / /  

o  
II  

2 Z-COR2 (V) 

15  wherein  R1,  Z  and  m  are  as  defined  above,  and  R2  is  Ĉ -C3  alkyl  (e.g.  methyl,  ethyl,  n-propyl),  with  propargyl 
alcohol  in  the  presence  of  a  catalyst. 

This  reaction  can  be  carried  out  without  a  solvent.  In  the  case  a  solvent  is  used,  the  solvent  includes  ethers 
(e.g.  diethyl  ether,  tetrahydrofuran  and  dioxane),  aromatic  hydrocarbons  (e.g.  toluene,  benzene  and  xylene), 
aliphatic  hydrocarbons  (e.g.  n-hexane,  n-heptane  and  cyclohexane),  halogenated  hydrocarbons  (e.g.  methy- 

20  lene  chloride,  chloroform,  carbon  tetra-chloride,  1,2-dichloroethane  and  chlorobenzene),  and  the  like. 
The  usable  catalyst  includes  acidic  substances  such  as  sulfuric  acid,  p-toluenesulfonic  acid,  benzenesul- 

fonic  acid  and  the  like. 
The  reaction  temperature  is  usually  within  the  range  of  from  50°C  to  either  the  boiling  point  of  the  solvent 

used  or  200°C.  The  molar  ratio  of  the  starting  materials  used  for  the  reaction  can  be  optionally  determined, 
25  but  it  is  desirable  to  use  propargyl  alcohol  in  an  amount  of  2  moles  or  more  per  mole  of  the  ester  compound 

of  the  formula  (V).  The  catalyst  can  be  used  in  an  amount  of  0.0001  to  1  part  by  weight  per  part  by  weight  of 
the  ester  compound. 

After  completion  of  the  reaction,  the  desired  present  compound  can  be  obtained  by  subjecting  the  reaction 
solution  to  the  usual  after-treatment  such  as  extraction  with  an  organic  solvent,  concentration  and  the  like. 

30  If  necessary,  the  resulting  compound  can  be  purified  by  the  usual  operations  such  as  chromatography,  dis- 
tillation,  recrystallization  and  the  like. 

Some  of  the  thus  obtained  compounds  contain  an  asymmetric  carbon.  The  compound  of  the  present  in- 
vention  includes  each  of  the  optically  active  isomers  ((+)-  and  (-)-isomers)  and  the  mixtures  thereof  in  an  op- 
tional  ratio. 

35  The  acid  halide  compound  of  the  formula  (II)  can  be  produced  from  the  carboxylic  acid  compound  of  the 
formula  (III)  by  the  methods  described  in  J.  Amer.  Chem.  Soc,  67,  408  (1945),  J.  Chem.  Soc,  79,  602  (1902) 
and  the  like. 

Commercially  available  products  may  be  used  for  the  carboxylic  acid  compound  of  the  formula  (III).  Alter- 
natively,  the  carboxylic  acid  compound  may  be  produced  according  to  the  method  described  in  Nippon  Kagaku 

40  Zasshi,  Vol.  88,  No.  6  (1967),  etc.,  or  the  methods  described  in  Org.  Synth.,  I,  436  (1941)  and  Org.  Synth.  II, 
474(1943). 

The  ester  compound  of  the  formula  (V)  can  be  produced  according  to  the  methods  described  in  Chem. 
Ber.  90,  1519  (1957),  Liebigs  Ann.  Chem.  690,  79  (1965)  and  the  like. 

Some  examples  of  the  present  compound  are  shown  in  Table  1,  but  the  present  compound  should  not  be 
45  interpreted  as  being  limited  to  these  examples. 

50 

55 
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T a b l e   1 

Compounds   of  t h e   f o r m u l a   (  I  ) 
5 

(R1).  z 

H  f C H r h r  

10  H  fCH2-hr 

H  t C H f f r  

75 
H  -e€H2-hr 

H  f C H z t n r  

20  CH3 
4-C1  | 

i~CH-2fr  CH  — 

CH3 
25  4  -CI  | 

fCH2-hr  CH  -  

CH, 
H  I 

30  fCHzfx   CH  -  

CH3 
I 

fCHz^T  CH  -  
35 

CH3 
H  I 

i ^ ^ i f r   ch  — 

40  
„  c2h5 H  I 

fCH2-hr  CH  -  

TT  C2H5 
45  H  | 

f C H 2 t r   CH  -  

n-C3H7 H  I 
50  fCH2-)-5-  CH  -  

u  i~C3H7 H  
I 

-(-CH2-)-y  CH  — 
55 

-  To  be  c o n t ' d   -  
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(R1),  Z 

n -C^H,  
5  H  | 

f C H i U   CH  -  

CH3 
H  I 

10  f C H z f r   C H - ^ C H ^  

CH3 
H  I 

fCHz^r   CH-CH2- 
15 

CH3 
H  I 

-  CH2  —  CH_("CHz"7/"3~ 

20  CH3 
H  I 

- C H f C H 2 i r  

CH, 
25  H  | 

tCHi fT   CH-CH2- 

CH3 
H  I 

30  fCH2-hr  CHfCH2-hz- 

CH3 
H  I 

f^H2"TT  CHfCHz-J-j- 
35 

H  I 
- C H z - C H ^ C H z t r  

40  CH3 H  I 
- C H f C H z f r  

4  -CI  CH3 
45  | 

fCHz^r   CHfCH2-H 

4  -CI  CH3 

so  -CHfCH2-) r  

-  To  be  c o n t ' d   -  

55 
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(R1),  Z 

C2H5 
5  4-C1  | 

- C H + C H 2 t x  

C2H5 
4-C1  | 

10  f C H 2 t r   C H f C H ^  

C2H5 
4-C1  | 

~("C 2̂'7"T  CH-  CH2— 
15 

C2H5 
H  | 

"t/CH2-)-2-  CH-f-CHz-j-y 

20  C2H5 
H  | 

"f^^2"7T  CH—  CH2— 

C2H5 
25  H  j 

- C H z - C H f C H ^  

C2H5 
H  , 2 5  

30  - C H f C H z i r  

4-C1  |  
2  5 

- C H f C H z f r  
35 

H  I 
"("CHz7~2~  CH-(-CH2^-j 

H  I 
"̂ CH2-7-y  CH  -  

4_CH3  fCHz-TT 

3_CH3  f C H z f r  

-  To  be  c o n t ' d   -  
50 
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(R1).  Z 

2  -  CH3  -f̂ CHz-7-7- 

4-CH3  fCHz-hr  

3-  CH3  ■ f C ^ ' f r  

10 
2-CH3  ~ t C K i f r  

4-  CH3  fCH2-hr 

,5  3-CH3  -f/CH2^-r 

2—  CH3  -fCHz")"E" 

2 , 4 - ( C H 3 ) 2   t C J l i f r  

20  4- i -C3H7  fCH2i3-  

4-n-C«H9  fCH2-hr 

25  4-C2H5  f C ^ i f r  

2 , 4 , 6 - ( C H 3 ) 3   fCH2^5- 

4-F  fCH2-hr 

30  2  -CI  fCH2-73- 

3-  C1  iCK2-fy 

35  
2 , 3 - C l 2   f C H ^  

3 , 4 - C l 2   fCH2-hr 

2 , 6 - C l 2   - f C H z t r  

40  3 , 5 - C l 2   f C H 2 t r  

2-  OCH3  f C H z f r  

3-  OCH3  tCH2t3-  45 
4-  OCH3  tCH2-7-5- 

! 

50 -  To  be  c o n t ' d   -  
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(R1).  Z 

5  4-OC2H5  fCHa-hr  

3-0C2H5  fCH2-hr 

2 , 3 - ( C H 3 ) 2 ,   4-OCH3  f C H ^  
70 

3-CH3,  4-OCH3  fCH2^-5- 

2 , 3 , 5 - 0 1 3   f C H z t r  

15  2 , 3 , 6 - C l 3   fCH2-hr 

2 , 3 , 4 - C l 3   fCH*73- 

4-n-C3H7  fCHz-hr  
20 

4-C1  fCH2-73- 

3 , 4 - C l 2   " t C H j t r  

25  4-C1  fCH2-ftr 

3  -  CI  i C H ^  

2-C1  fCH2-hr 
30 

3 , 4 - C l 2   f C H 2 t i r  

4-  C1  f C H 2 t r  

35  4  -CI  ■f"CH2-7-5- 

4  -CI  fCH2-H- 

4~C1  -eCH2-hnr 

4"F  f C H 2 t r  

4"F  f C H ^  

45  
4_F  fCH2-hr 

4_F  fCH2-hnr  

50  -  To  be  c o n t   '  d  -  
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(R1).  Z 

3 , 4 - F 2   fCH2-hr 
5 

3 , 4 - F 2   f C H 2 i n r  

4-CH3  f C H z t j r  

«  4-CH3  f C H z f r  

CH3 
4-CH3  | 

fCH2-H-  CH  -  
75 

C2H5 
4-CH3  | 

"̂ CH2-)-z-  CH  — 

20  CH3 
4-F  | 

f C H 2 t r   CH  -  

CH3 
25  4-CH3  | 

~t~Ĉ 2"7"5'  CH  — 

C2H5 
4-CH3  | 

30  f C H z f r   CH  -  

CH3 
4-CH3  |. 

"f"CH2"7T  CHfCH2-)-«r 
35 

CH3 
4-CH3  | 

f C H 2 t r   CH-CH2- 

40  CH3 
4-CH3  | 

—  CH2—  CH-(-CH2  )  3 

CH3 
45  4-CH3  | 

- C H f C H 2 ^ x  

50 
-  To  be  c o n t ' d   -  
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(R1).  Z 

5  CH3 
4-CH3  | 

f C ^ i f r   CH-CH2- 

CH3 
10  4-CH3  | 

"K^H2"7T  CH-fCH2-)-2- 

CH3 
4-CH3  | 

is  fCHz-tr  C H f C H z t r  

CH3 
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-CHfCHz-r-s- 

25  CH3 
4-  CH3  | 

-(-CHz-)-  ̂ CH-f-CH2-)T 

CH3 
30  4"CH3  | 

■fCHz^-r  CH-f^CHz^-j- 
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-CftfCHz-TT 
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4-CH3  | 
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fCHz-tr  CH-CHz-  

4-CH3  I  
5 

50  I 
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-  To  be  c o n t ' d   -  
55 

11 



EP  0  597  660  A2 

(R1).  Z 

C2H5 
4-CH3  | 

fCHzhr   CH-CH2- 

C2H5 
4-CH3  | 

-CH2-  CHfCHz-7-3- 

C2H5 
4-CH3  | 

- C H f C H 2 t r  

C2H5 
4-CH3  | 

-CHf€H2t3 -  

C2H5 
4-CH3  | 

~^~^ifT  CH-(-CH2-)-2- 

2 , 3 - ( O C H 3 ) 2   fCH2-hr 

2 , 6 - ( O C H 3 ) 2   f C H ^  

2-  OC2H5,  3-OCH3  fCHz-hr  

2 . 3 -   (OC2H5)2  fCH2-hr 

3 -F ,   4-OCH3  f C H ^  

2 . 4 -   (OCH3)2  i C H i f r  

2 . 5 -   (OCH3)2  t C K i f r  

3 . 4 -   (OCH3)2  f C H z f r  

3-  OC2H5,  4-OCH3  fCH2-hr 

3 . 5 -   (OCH3)2  f C H 2 i T  

2 , 5 - ( C H 3 ) 2 ,   4-OCH3  f C H z t T  

2 , 3 - ( C H 3 ) 2 ,   4-OCH3  f C H i f ?  

-  To  be  c o n t   '  d  -  
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(R1),  Z 

4 - B r   fCH2-hr 

4  -Br   f C H r h r  

2-  Br  fCH2f3- 

3-  Br  fCH2^s- 

2 , 4 - B r 2   f C H 2 f y  

2 - F ,   4 - B r   fCH2f5- 

2-  C1,  4 - B r   fCH2^5- 

3-  Br,   4-F  f C H ^  

2 . 4 -   F2  - ^ h ^  

2 . 5 -   F2  fCH2t5-  

25 
Mites  which  can  be  controlled  by  the  present  compound  include  for  example  the  following:  House  dust 

mites: 
Epidermoptidae  represented  by  (Dermatophacroides  farinae  Hughes)  and  Dermatophagoides  pteronyssinus; 
Acaridae  represented  by  common  grain  mite  (Tyrophagus  putrescentiae)  and  brown  legged  grain  mite  (Aleur- 

30  oglyphus  ovatus);  Glycyphagidae  represented  by  Glycyphagus  privatus  Oudemans,  furniture  mite  (Glycypha- 
gus  domesticus)  and  groceries  mite  (Glycyphagus  destructor);  Cheyletidae  represented  by  Cheyletus  malac- 
censis  Oudemans  and  Cheyletus  fort  is  Oudemans;  Tarsonemidae;  Chortoglyphus  spp.;  and  Haplochthonii- 
dae.  Ticks  and  parasitic  mites  of  domestic  animals:  Ixodidae  such  as  Boophilus  microplus,  etc.;  Ornithonyssus 
bacoti  Hirst,  fowl  mite  (Ornithonyssus  sylviarum  Canestrini  et  Fanzago,  poultry  mite  (Dermanyssus  gallinae), 

35  etc. 
When  the  present  compounds  are  used  as  an  active  ingredient  for  acaricides,  they  may  be  used  as  they 

are  without  adding  any  other  ingredients.  Usually,  however,  they  are  formulated  into  oil  sprays,  emulsifiable 
concentrates,  wettable  powders,  flowable  concentrates,  dusts,  aerosols,  smoking  formulations,  foggings,  poi- 
son  baits,  mite-controlling  sheets  and  the  like.  In  preparing  these  formulations,  the  present  compounds  are 

40  mixed  with  a  solid  carrier,  a  liquid  carrier,  a  gaseous  carrier,  a  bait  or  the  like,  or  impregnated  into  a  base  ma- 
terial  such  as  porous  ceramic  plates,  non-woven  fabrics,  etc.,  and  if  necessary  a  surface  active  agent  and  other 
auxiliaries  for  formulation  are  additionally  added.  These  formulations  contain  the  present  compound  as  an  ac- 
tive  ingredient  in  an  amount  of  usually  0.01  to  95%  by  weight. 

The  solid  carrier  used  in  the  formulation  includes  for  example  fine  powders  or  granules  of  clays  (e.g.  kaolin 
45  clay,  diatomaceous  earth,  synthetic  hydrated  silicon  dioxide,  bentonite,  Fubasami  clay  and  terra  alba),  talcs, 

ceramics,  other  inorganic  minerals  (e.g.  sericite,  quartz,  sulfur,  activated  carbon,  calcium  carbonate  and  hy- 
drated  silica)  and  the  like.  The  liquid  carrier  includes  for  example  water,  alcohols  (e.g.  methanol  and  ethanol), 
ketones  (e.g.  acetone  and  methyl  ethyl  ketone),  aromatic  hydrocarbons  (e.g.  benzene,  toluene,  xylene,  ethyl- 
benzene  and  methylnaphthalene),  aliphatic  hydrocarbons  (e.g.  hexane,  cyclohexane,  kerosene  and  gas  oil), 

so  esters  (e.g.  ethyl  acetate  and  butyl  acetate),  nitriles  (e.g.  acetonitrile  and  isobutyronitrile),  ethers  (e.g.  diiso- 
propyl  ether  and  dioxane),  acid  amides  (e.g.  N,N-dimethylformamide  and  N,N-dimethylacetamide),  halogen- 
ated  hydrocarbons  (e.g.  dichloromethane,  trichloroethane  and  carbon  tetra-chloride),  dimethyl  sulfoxide,  veg- 
etable  oils  (e.g.  soybean  oil  and  cotton  seed  oil)  and  the  like.  The  gaseous  carrier,  i.e.  a  propellant,  includes 
for  example  freon  gas,  butane  gas,  LPG  (liquefied  petroleum  gas),  dimethyl  ether,  carbon  dioxide  gas  and  the 

55  like. 
The  surface  active  agent  includes  for  example  salts  of  alkyl  sulfate,  salts  of  alkylsulfonate,  salts  of  alky- 

larylsulfonate,  alkyl  aryl  ethers  and  their  polyoxy-ethylenized  products,  polyethylene  glycol  ethers,  polyhydric 
alcohol  esters,  sugar  alcohol  derivatives  and  the  like. 

13 
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The  auxiliaries  for  formulation  such  as  fixing  agents,  dispersing  agents,  etc.  include  for  example  casein, 
gelatin,  polysaccharides  (e.g.  starch  powder,  gum  arabic,  cellulose  derivatives  and  alginic  acid),  lignin  deriv- 
atives,  bentonite,  sugars,  water-soluble  synthetic  polymers  (e.g.  polyvinyl  alcohol,  polyvinyl  pyrrolidone  and 
polyacrylic  acids)  and  the  like.  The  stabilizing  agents  include  for  example  PAP  (isopropyl  acid  phosphate),  BHT 

5  (2,6-di-tert-butyl-4-methylphenol),  BHA  (a  mixture  of  2-tert-butyl-4-methoxyphenol  and  3-tert-butyl-4- 
methoxy  phenol),  vegetable  oils,  mineral  oils,  surface  active  agents,  fatty  acids  and  their  esters  and  the  like. 

The  base  material  for  the  poison  bait  includes  for  example  bait  components  (e.g.  grain  powders,  vegetable 
oils,  sugars  and  crystalline  cellulose),  antioxidants  (e.g.  dibutylhydroxytoluene  and  nordihydro-guaiaretic 
acid),  preservatives  (e.g.  dehydroacetic  acid),  preventives  for  eating  by  mistake  (e.g.  red  pepper  powder),  at- 

10  trading  perfumes  (e.g.  cheese  perfume  and  onion  perfume)  and  the  like. 
The  preparations  thus  obtained  are  used  as  they  are  or  diluted  with  water  or  the  like.  Also,  they  may  be 

used  in  mixture  with  other  acaricidally  active  compounds,  insecticidally  active  compounds  (e.g.  tetramethrin 
and  d-allethrin),  insecticidally  and  acaricidally  active  compounds  (e.g.  d-phenothrin),  microbiocides,  syner- 
gists,  feeds  for  animals  and  the  like.  Alternatively,  they  may  be  used  separately  and  yet  simultaneously  without 

15  being  mixed  together. 
The  emulsif  iable  concentrates,  wettable  powders,  f  lowable  concentrates,  etc.  containing  the  present  com- 

pound  as  an  active  ingredient  are  usually  applied  after  diluted  with  water  to  a  concentration  of  from  0.1  ppm 
to  500  ppm.  The  oil  sprays,  granules,  dusts,  f  umigants,  smoking  formulations,  aerosols,  foggings,  poison  baits, 
mite-controlling  sheets,  etc.  containing  the  present  compound  as  an  active  ingredient  are  usually  applied  as 

20  they  are. 
Both  the  dosage  rate  and  the  concentration  of  the  active  ingredient  of  these  formulations  vary  depending 

upon  the  kind  of  the  formulations,  when,  where  and  how  these  formulations  are  applied,  the  kind  of  mites, 
the  degree  of  damage  by  mites,  etc.,  and  may  be  increased  or  decreased  irrespective  of  the  ranges  mentioned 
above. 

25  The  present  invention  will  be  illustrated  in  more  detail  with  reference  to  the  following  production  examples, 
formulation  examples  and  test  examples,  but  it  should  not  be  interpreted  as  being  limited  to  these  examples. 

First,  production  examples  for  the  present  compounds  will  be  shown. 

Production  Example  1 
30 

Production  of  compound  (1)  by  Method  A 

65.7  Grams  of  6-phenylhexanoyl  chloride  was  added  by  drops  to  a  mixture  of  1  9.2  g  of  propargyl  alcohol, 
34.7  g  of  triethylamine  and  500  ml  of  dry  toluene  with  stirring  and  ice-cooling.  After  dropwise  addition,  the 

35  resultant  solution  was  stirred  for  additional  12  hours  at  room  temperature.  The  thus  stirred  solution  was  poured 
into  ice  water.  The  toluene  layer  was  separated  from  the  resulting  mixture.  The  aqueous  layer  was  extracted 
once  with  toluene.  These  toluene  layers  were  combined,  washed  with  water  and  then  with  an  aqueous  satu- 
rated  sodium  chloride  solution,  and  dried  overanhydrous  magnesium  sulfate.  The  solvent  was  distilled  off  from 
the  dried  layer  under  reduced  pressure.  The  resulting  residue  was  distilled  under  reduced  pressure  to  obtain 

40  57.9  g  of  propargyl  6-phenyl-hexanoate. 
Yield  :  81% 
b.p.  :  125-130°C/0.2  mmHg 
n2D20:  1-5031 

45  Production  Example  2 

Production  of  compound  (2)  by  Method  A 

544  Milligrams  of  7-phenylheptanoyl  chloride  was  added  by  drops  to  a  mixture  of  135  mg  of  propargyl  al- 
50  cohol,  1  91  mg  of  pyridine  and  20  ml  of  dry  toluene  with  stirring  and  ice-cooling.  After  dropwise  addition,  the 

resultant  solution  was  stirred  for  additional  12  hours  at  room  temperature.  The  thus  stirred  solution  was  poured 
into  a  dilute  hydrochloric  acid  cooled  with  ice.  The  toluene  layer  was  separated  from  the  resulting  mixture. 
The  aqueous  layer  was  extracted  once  with  toluene.  These  toluene  layers  were  combined,  washed  with  water 
and  then  with  an  aqueous  saturated  sodium  chloride  solution,  and  dried  over  anhydrous  magnesium  sulfate. 

55  The  solvent  was  distilled  off  from  the  dried  layer  under  reduced  pressure.  The  resulting  residue  was  subjected 
to  chromatography  on  silica  gel  to  obtain  482  mg  of  propargyl  7-phenylheptanoate. 

Yield  :  81% 

14 
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n2,76:  1  .4995 

Production  Example  3 

Production  of  compound  (3)  by  Method  A 

542  Milligrams  of  8-phenyloctanoyl  chloride  was  added  by  drops  to  a  mixture  of  140  mg  of  propargyl  al- 
cohol,  1  98  mg  of  pyridine  and  20  ml  of  dry  toluene  with  stirring  and  ice-cooling.  After  dropwise  addition,  the 
resultant  solution  was  stirred  for  additional  12  hours  at  room  temperature.  The  thus  stirred  solution  was  then 
poured  into  ice  water.  The  toluene  layer  was  separated  from  the  resulting  mixture.  The  aqueous  layer  was  ex- 
tracted  once  with  toluene.  These  toluene  layers  were  combined,  washed  with  water  and  then  with  an  aqueous 
saturated  sodium  chloride  solution,  and  dried  over  anhydrous  magnesium  sulfate.  The  solvent  was  distilled 
off  from  the  dried  layer  under  reduced  pressure.  The  resulting  residue  was  subjected  to  chromatography  on 
silica  gel  to  obtain  530  mg  of  propargyl  8-phenyl-octanoate. 

Yield  :  90% 
nf  7:  1  .4972 

Production  Example  4 

Production  of  compound  (1)  by  Method  B 

A  mixture  of  1  g  of  6-phenylhexanoic  acid,  292  mg  of  propargyl  alcohol,  5  ml  of  the  monohydrate  of  p-tol- 
uenesulfonic  acid  and  30  ml  of  benzene  is  heated  under  reflux  with  stirring  while  removing  formed  water  by 
a  molecular  sieve  4A.  After  12  hours,  the  reaction  solution  is  concentrated  under  reduced  pressure  and  then 
subjected  to  chromatography  on  silica  gel  to  obtain  propargyl  6-phenylhexanoate. 

Production  Example  5 

Production  of  compound  (1)  by  Method  B 

Five  hundred  milligrams  of  1-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride  was  added  to  a 
mixture  of  500  mg  of  6-phenylhexanoic  acid  and  20  ml  of  dry  chloroform  at  room  temperature  with  stirring. 
After  the  resultant  mixture  had  been  stirred  for  30  minutes  at  room  temperature,  146  mg  of  propargyl  alcohol 
was  added  thereto  at  room  temperature.  Thereafter,  the  resulting  mixture  was  stirred  for  12  hours  at  room 
temperature,  poured  into  ice  water  and  extracted  with  chloroform.  The  chloroform  extract  was  washed  with 
an  aqueous  saturated  ammonium  chloride  solution  and  then  with  an  aqueous  saturated  sodium  chloride  sol- 
ution,  dried  over  anhydrous  magnesium  sulfate  and  concentrated  under  reduced  pressure.  The  resulting  re- 
sidue  was  subjected  to  chromatography  on  silica  gel  to  obtain  155  mg  of  propargyl  6-phenylhexanoate. 

Yield  :  26% 

Production  Example  6 

Production  of  compound  (1)  by  Method  C 

Two  milliliters  of  a  dry  N,N-dimethylformamide  solution  of  618  mg  of  propargyl  bromide  is  added  hydrops 
to  a  mixture  of  1  g  of  6-phenylhexanoic  acid,  862  mg  of  potassium  carbonate  and  20  ml  of  dry  N,N-dimethyl- 
formamide  at  room  temperature  with  stirring.  After  stirring  for  24  hours,  the  resultant  solution  is  poured  into 
an  aqueous  saturated  ammonium  chloride  solution  cooled  with  ice.  The  resulting  mixture  is  then  extracted 
twice  with  diethyl  ether.  The  extracts  are  combined,  washed  with  water  and  then  with  an  aqueous  saturated 
sodium  chloride  solution,  dried  over  anhydrous  magnesium  sulfate  and  concentrated  under  reduced  pressure. 
The  resulting  residue  is  subjected  to  chromatography  on  silica  gel  to  obtain  propargyl  6-phenylhexanoate. 

Some  of  the  present  compounds  thus  produced  are  shown  in  Table  2. 

55 
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T a b l e   2 

Compounds   of  t h e   f o r m u l a   (  I  ) 

5 
Compound  (R1).  Z  P h y s i c a l  
n u m b e r   p r o p e r t y  

1  H  fCHiT-s-  n22-0  1 . 5 0 3 1  

10  2  H  fCH2-hr  n2,7-6  1 . 4 9 9 5  

3  H  fCH2-7T  n26-7  1 . 4 9 7 2  

4  H  fCH2ts-  ng6-2  1 . 4 9 6 9  
15 

5  H  f C H ^   nf-1  1 . 4 9 5 0  

6  H  f C H z f n r   ng*-'  1 . 4 9 3 6  

20  7  H  f C H 2 ^ C H - C H 2 -   ng3'7  1 . 5 0 1 6  
! 
CH3 

25 

Formulation  examples  are  shown.  In  the  examples,  all  parts  are  by  weight,  and  the  present  compounds 
are  indicated  by  the  compound  numbers  in  Table  2. 

30  Formulation  Example  1  Emulsif  iable  concentrate 

Ten  parts  of  each  of  the  compounds  (1)  to  (7)  is  dissolved  in  a  mixture  of  35  parts  of  xylene  and  35  parts 
of  dimethylformamide.  To  the  resultant  mixture  are  added  14  parts  of  polyoxyethylene  styrylphenyl  ether  and 
6  parts  of  calcium  dodecylbenzenesulfonate.  The  resulting  mixture  is  thoroughly  stirred  and  mixed  to  obtain 

35  an  emulsifiable  concentrate  containing  each  of  the  compounds  (1)  to  (7)  in  a  concentration  of  10%. 

Formulation  Example  2  Wettable  powder 

Twenty  parts  of  each  of  the  compounds  (1)  to  (7)  is  added  to  a  mixture  of  4  parts  of  sodium  lauryl  sulfate, 
40  2  parts  of  calcium  lignosulfonate,  20  parts  of  the  fine  powder  of  synthetic  hydrated  silicon  dioxide  and  54  parts 

of  diatomaceous  earth.  The  resulting  mixture  is  stirred  and  mixed  by  a  juice  mixer  to  obtain  a  wettable  powder 
containing  each  of  the  compounds  (1)  to  (7)  in  a  concentration  of  20%. 

Formulation  Example  3  Dust 
45 

One  part  of  each  of  the  compounds  (1)  to  (7)  is  dissolved  in  a  suitable  amount  of  acetone.  To  the  resulting 
solution  are  added  5  parts  of  the  fine  powder  of  synthetic  hydrated  silicon  dioxide,  0.3  part  of  PAP  and  93.7 
parts  of  clay.  The  resulting  mixture  is  stirred  and  mixed  by  a  juice  mixer.  Then,  acetone  is  removed  from  the 
thus  stirred  mixture  by  evaporation  to  obtain  a  dust  containing  each  of  the  compounds  (1)  to  (7)  in  a  concen- 

50  t  rat  ion  of  1%. 

Formulation  Example  4  Flowable  concentrate 

Twenty  parts  of  each  of  the  compounds  (1)  to  (7)  and  1.5  parts  of  sorbitan  trioleate  are  mixed  with  28.5 
55  parts  of  an  aqueous  solution  containing  2  parts  of  polyvinyl  alcohol.  The  resulting  mixture  is  finely  pulverized, 

if  necessary,  to  a  particle  size  of  3  p.  or  less  with  a  sand  grinder.  To  the  mixture  are  added  40  parts  of  an  aqu- 
eous  solution  containing  0.05  part  of  xanthane  gum  and  0.1  part  of  aluminum  magnesium  silicate  and  then 
further  10  parts  of  propylene  glycol.  The  resulting  mixture  is  stirred  and  mixed  to  obtain  a  water-based  sus- 

16 
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pension  formulation  containing  each  of  the  compounds  (1)  to  (7)  in  a  concentration  of  20%. 

Formulation  Example  5  Oil  spray 

5  0.1  Part  of  each  of  the  compounds  (1)  to  (7)  is  dissolved  in  a  mixture  of  5  parts  of  xylene  and  5  parts  of 
trichloroethane.  The  resulting  solution  is  mixed  with  89.9  parts  of  deodorized  kerosene  to  obtain  an  oil  spray 
containing  each  of  the  compounds  (1)  to  (7)  in  a  concentration  of  0.1%. 

Formulation  Example  6  Oil-based  aerosol 
10 

0.1  Part  of  each  of  the  compounds  (1)  to  (7),  0.1  part  of  d-phenothrin,  10  parts  of  trichloroethane  and  59.8 
parts  of  deodorized  kerosene  are  mixed  into  a  solution.  The  resulting  solution  is  put  in  an  aerosol  container. 
Then,  a  valve  portion  is  attached  to  the  container.  Thereafter,  30  parts  of  a  propellant  (liquefied  petroleum 
gas)  is  compressed  into  the  container  through  the  valve  portion  to  obtain  an  oil-based  aerosol  containing  each 

15  of  t  he  com  pou  nds  (  1  )  to  (7)  . 

Formulation  Example  7  Oil-based  aerosol 

0.1  Part  of  each  of  the  compounds  (1)  to  (7),  0.2  part  of  tetramethrin,  0.1  part  of  d-phenothrin,  10  parts 
20  of  trichloroethane  and  59.6  parts  of  deodorized  kerosene  are  mixed  into  a  solution.  The  resulting  solution  is 

put  in  an  aerosol  container.  Then,  a  valve  portion  is  attached  to  the  container.  Thereafter,  30  parts  of  a  pro- 
pellant  (liquefied  petroleum  gas)  is  compressed  into  the  container  through  the  valve  portion  to  obtain  an  oil- 
based  aerosol  containing  each  of  the  compounds  (1)  to  (7). 

25  Formulation  Example  8  Oil-based  aerosol 

One  part  of  each  of  the  compounds  (1)  to  (7),  7  parts  of  kerosene  and  32  parts  of  deodorized  kerosene 
are  mixed  into  a  solution.  The  resulting  solution  is  put  in  an  aerosol  container.  Then,  a  valve  portion  is  attached 
to  the  container.  Thereafter,  60  parts  of  a  propellant  (liquefied  petroleum  gas)  is  compressed  into  the  container 

30  through  the  valve  portion  to  obtain  an  oil-based  aerosol  containing  each  of  the  compounds  (1)  to  (7). 

Formulation  Example  9  Water-based  aerosol 

0.2  Part  of  each  of  the  compounds  (1)  to  (7),  0.2  part  of  d-phenothrin,  5  parts  of  xylene,  3.6  parts  of  deo- 
35  dorized  kerosene  and  1  part  of  an  emulsifier(Atmos  300,  a  registered  trade  mark  of  Atlas  Chemical  Co.,  Ltd.) 

are  mixed  into  a  solution.  The  resulting  solution  and  50  parts  of  pure  water  are  put  in  an  aerosol  container. 
Then,  a  valve  portion  is  attached  to  the  container.  Thereafter,  40  parts  of  a  propellant  (liquefied  petroleum 
gas)  is  compressed  into  the  container  through  the  valve  portion  to  obtain  a  water-based  aerosol  containing 
each  of  the  compounds  (1)  to  (7). 

40 
Formulation  Example  10  Water-based  aerosol 

0.2  Part  of  each  of  the  compounds  (1)  to  (7),  0.2  part  of  d-allethrin,  0.2  part  of  d-phenothrin,  5  parts  of 
xylene,  3.4  parts  of  deodorized  kerosene  and  1  part  of  an  emulsif  ier  (Atmos  300,  a  registered  trade  mark  of 

45  Atlas  Chemical  Co.,  Ltd.)  are  mixed  into  a  solution.  The  resulting  solution  and  50  parts  of  pure  water  are  put 
in  an  aerosol  container.  Then,  a  valve  portion  is  attached  to  the  container.  Thereafter,  40  parts  of  a  propellant 
(liquefied  petroleum  gas)  is  compressed  into  the  container  through  the  valve  portion  to  obtain  a  water-based 
aerosol  containing  each  of  the  compounds  (1)  to  (7). 

so  Formulation  Example  11  Heating  smoking  formulation 

One  hundred  milligrams  of  each  of  the  compounds  (1)  to  (7)  is  dissolved  in  a  suitable  amount  of  acetone. 
A  porous  ceramic  plate  (length  :  4.0  cm,  width  :  4.0  cm,  thickness:  1.2  cm)  is  impregnated  with  the  solution 
to  obtain  a  heating  smoking  formulation  containing  each  of  the  compounds  (1)  to  (7). 

55 
Formulation  Example  12  Poisonous  bait 

Ten  milligrams  of  each  of  the  compounds  (1)  to  (7)  is  dissolved  in  0.5  ml  of  acetone.  The  resulting  solution 

17 
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and  5  g  of  a  solid  feed  powder  for  animals  (CE-2,  a  solid  feed  powder  for  breeding;  a  trade  name  of  Clea  Japan, 
Inc.)  are  mixed  together  uniformly.  Thereafter,  acetone  is  removed  by  air-drying  to  obtain  a  poisonous  bait 
containing  each  of  the  compounds  (1)  to  (7)  in  a  concentration  of  0.2%. 

5  Formulation  Example  13  Mite-controlling  sheet 

Each  of  the  compounds  (1)  to  (7)  is  diluted  with  acetone.  The  resulting  solution  is  dropped  to  a  non-woven 
fabric  and  is  allowed  to  soak  into  the  fabric  so  that  the  fabric  contains  each  of  the  compounds  (1)  to  (7)  in  an 
amount  of  1  g  per  square  meter  of  the  fabric.  Thereafter,  acetone  is  removed  from  the  fabric  by  air-drying  to 

10  obtain  a  mite-controlling  sheet  containing  each  of  the  compounds  (1)  to  (7). 

Formulation  Example  14  Mite-controlling  sheet 

Each  of  the  compounds  (1)  to  (7)  is  diluted  with  acetone,  and  the  resulting  solution  is  dropped  to  a  filter 
15  paper  and  is  allowed  to  soak  into  the  paper  so  that  the  paper  contains  each  of  the  compounds  (1)  to  (7)  in  an 

amount  of  1  g  per  square  meter  of  the  paper.  Thereafter,  acetone  is  removed  from  the  paper  by  air-drying  to 
obtain  a  mite-controlling  sheet  containing  each  of  the  compounds  (1)  to  (7). 

The  usefulness  of  the  present  compounds  as  an  active  ingredient  for  acaricides  will  be  illustrated  with 
reference  to  the  following  test  examples.  In  the  examples,  the  present  compounds  are  indicated  by  the  com- 

20  pound  numbers  in  Table  2.  The  following  compound  of  the  formula  (I),  wherein  Z  represents  an  ethylene  group 
and  (R1)m  represents  a  hydrogen  atom,  was  used  as  a  comparative  compound. 

Compound  A  :  propargyl  3-phenylpropionate 

25  Test  Example  1 

Afilter  paper  of  4  cm  in  diameter  was  uniformly  treated  with  an  acetone  solution  of  the  test  compound  so 
that  the  filter  paper  contained  the  compound  in  an  amount  of  0.8  g/m2  of  the  filter  paper.  The  thus  treated 
filter  paper  was  air-dried.  An  adhesive  substance  was  coated  on  the  edge  of  the  filter  paper  in  order  to  prevent 

30  the  mites  from  running  away.  About  20  heads  of  each  of  common  grain  mite  (Tyrophagus  putrescentiae),  Der- 
matophagoides  farinae  Hughes  and  Dermatophagoides  pteronyssinus  were  freed  on  the  surface  of  the  filter 
paper.  After  one  day,  the  mites  were  examined  for  mortality. 

Tables  3,  4  and  5  show  the  results  obtained  on  Tyrophagus  putrescentiae,  Dermatophagoides  farinae 
Hughes  and  Dermatophagoides  pteronyssinus,  respectively. 

35 
Table  3 

Activity  against  Tyrophagus  putres- 
centiae 

Compound  Mortality  (%) 

(1)  100 

(2)  100 
45  (3)  100 

(4)  100 

(5)  100 

50  (6)  100 

(7)  100 

No  treatment  0 

55 
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Table  4 

Activity  against  Dermatophagoides 
farinae  Hughes 

Compound  Mortality  (%) 

(1)  100 

(2)  100 

(3)  100 

(4)  100 

(7)  100 

No  treatment  0 

Table  5 

Activity  against  Dermatophagoides 
pteronyssinus 

Compound  Mortality  (%) 

(1)  100 

(2)  100 

(3)  100 

(4)  100 

(5)  94 

(7)  100 

No  treatment  0 
35 

Test  Example  2 

Afilter  paper  of  4  cm  in  diameter  was  uniformly  treated  with  an  acetone  solution  of  the  test  compound  so 
40  that  the  filter  paper  contained  the  compound  in  an  amount  of  0.8  g/m2  of  the  filter  paper.  The  thus  treated 

filter  paper  was  air-dried.  An  adhesive  substance  was  coated  on  the  edge  of  the  filter  paper  in  order  to  prevent 
the  mites  from  running  away.  Seven  days  after  treatment,  about  20  heads  of  Dermatophagoides  pteronyssinus 
was  freed  on  the  surface  of  the  filter  paper.  One  day  later  (at  the  8th  day  after  treatment),  the  mites  were 
examined  for  mortality. 

45  Table  6  shows  the  results. 

Table  6 

Compound  Mortality  (%) 

(1)  93 

(2)  98 

(3)  98 

(A)  17 

No  treatment  0 

19 
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Thus,  it  is  demonstrated  that  the  present  compounds  have  an  excellent  acaricidal  activity. 

Claims 

1.  A  propargyl  ester  compound  of  the  formula  (I), 

0  

Z-COCH2C=CH ( I )  

wherein  R1  is  hydrogen,  halogen,  CrC4  alkyl  or  CrC4  alkoxy;  Z  is  C5-C10  alkylene  which  may  be  substi- 
tuted  with  CrC4  alkyl;  and  m  is  an  integer  of  from  1  to  5;  with  the  proviso  that  when  m  is  an  integer  of 
from  2  to  5,  the  substituents  represented  by  R1  may  be  the  same  or  different. 

2.  A  propargyl  ester  compound  according  to  Claim  1,  wherein  R1  and  m  in  the  formula  (I)  are  selected  so 

when  m  is  1,  R1  is  hydrogen,  fluorine,  chlorine,  CrC4  alkyl  or  CrC4  alkoxy; 
when  m  is  2,  one  of  the  substituents  represented  by  R1  is  hydrogen,  fluorine,  chlorine,  CrC4  alkyl 

or  CrC4  alkoxy,  and  the  other  substituent  represented  by  R1  is  hydrogen,  fluorine,  chlorine  or  methyl, 
when  m  is  an  integer  of  from  3  to  5,  one  of  the  substituents  represented  by  R1  is  hydrogen,  fluorine, 

chlorine,  CrC4  alkyl  or  CrC4  alkoxy,  and  the  other  substituents  represented  by  R1  are  independently  hy- 
drogen,  fluorine,  chlorine  or  methyl. 

3.  A  propargyl  ester  compound  according  to  Claim  1  or  2,  wherein  m  is  an  integer  of  from  1  to  2. 

4.  A  propargyl  ester  compound  according  to  any  preceding  claim,  wherein  the  molecular  weight  of  the  prop- 
argyl  ester  compound  falls  within  the  range  of  from  230  to  300. 

5.  A  propargyl  ester  compound  of  the  formula, 

6.  An  acaricidal  composition  which  comprises  a  propargyl  ester  compound  according  to  any  preceding  claim 
as  an  active  ingredient  and  an  inert  carrier. 

7.  A  method  for  controlling  acarines  which  comprises  applying  a  propargyl  ester  compound  according  to  any 
one  of  Claims  1  to  5  or  an  acaricidal  composition  according  to  Claim  6  to  a  locus  where  the  acarines  in- 

8.  A  method  for  controlling  acarines  according  to  Claim  7,  wherein  the  acarines  are  house  dust  mites. 

9.  Use  of  a  propargyl  ester  compound  according  to  any  one  of  Claims  1  to  5  as  an  acaricide. 

that: 

0  
II 

CH2CH2CH2CH2CH2-COCH2CsCH  . 

habit. 

20 
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