2174700 CARBOXYLI C ACI D ESTERS, METHODS FOR THEI.R ,PRODUCTI ON AND
| NSECTI Cl DAL COMPCSI TI ONS CONTAI NI NG THEM 1 Thi s |nvent|on
relabes to carboxylic acid esters represented by t he foqu ?()Obelow

or production thereéeof and |nsgct|C|des contai ning them as the
yredi ent, and an alcohol conp

und useful as an inter- 5 nedlat (“

X and Y are the same or dif- 10 ferent and represent a hydrogen atom a
nmet hyl group, a hal ogen atom (e.g. fluorine, chlorine, bromne) or a

hal ogenated | ower al kgHigrimypeftiogn feélatesated caxbomylin@eid cesters
brom nated [err] alkyl), and when Rl is a nethyl group, R2 represents a
met hyl gr onpprE%em;sdashantﬁzei forimula 15Iychedoam methods or pxeducthan

[err] represents a hydrogen atom a |ower alkyl group (e.g. [err]
al kyl ; espetheriepfeang )i,n%eq:bimides keeptajning them = the AgkiVe) or a
| ower al kynyl group (e [err]_al kynyl).

ingredient, and an alcohol’ compound useful as an inter-

5 mediate for manufacturing carboxylic acid esters represented

10

15

by the formula (I),

R4\\c=c’,F H
i 7 R
N 1
| Noc-CH - c\ (1)
o] g \ R,
il C ¢
c . 7\
l CH, CH,
Ry _

wherein Rl represents a hydrogen atom or a methyl grogp;
when Rl is.a hygrogen atom, RZ represents a group of the
formula —Cnsc::Y , in which X and Y are the same or dif-
ferent and represent a hydrogen atom, a methyl group, a
halogen atom (e.g. fluorine, chlorine, bromine) or a
halogenated lower alkyl group (e.g. fluorinated, chlori-
nated or brominated 01_3 alkyl), and when R1 is a methyl
groub, R, represents a methyl group; R, represents a hydro-
gen atom or a methyl group; and R4 represents a hydrogen
atom, a lower alkyl group (e.g. Cl_5 alkyl,especially ethyl),
a lower alkenyl group (e.g. C2—4 alkepyl).or a lower alkynyl

group (e.g. C2—4 alkynyl).

J NSECRIQ1] : N o THREA R is
gn atom [err] represents a group of t he fornula [err] , in which



17 : The inventors of the present invention, after performng
studies in order to devel op conpounds having a superior insecticidal :
effect, found that the conpound of the prepeat invention represented by-the
above formula 5, (1) has excellent properties as follows. 1. Very rapifd yL_
acting on garious insecttherichventoxs cobi thei pgasehei daventiont,. aZteddi\oly
effésvive as a volatile agent or a fumgant. 3. Having relatively | ow
toxicity to nmperformityy studiediin térdernntexdetretop cbmpounds hawdslg mests
resi stant to organophosphorus insecticides or carbamates. 5. Can be :
manuf act ur ed superieratinsdcticidabsffeétt hofighnfhehati the gempoand of

di scl osure of related conpounds, in a broader sense, included in Japanese

15 publi shed shenpresentt dnventon atépresientdd i/ théOabovet fogmalla
description of a conpound of this invention is given in the patent:

speci fi cat Pon{IThhasnexaedlent propertiescasofipblowsef the present

i nvention represented by the above forrmula (]), as obviously understood-
from 20 exanpltes Verye Xapidiwartingon h%rbp%t&asecmgaaé haviogi 8i dal

effect than simlar, conpounds, described in said patent application, and
thus attained to gﬁ@%p tﬁéiﬂﬁ&i?#feQE-specific exanpl es of insect

ests agai nst .25 i t he. conpounds of the_present invention are arIicu:
P 9 2. g&&ﬂly efféégive as a volgtgfe.agent_or azfumiggnt.

3. Having relatively low toxicity to mammals.
10 4. Exhibiting an excellent effect on insect pests
resistant to organophosphorus_insecticides or carbamates.

5. Can be manufactured at a relatively low cost.

Although there is a general discldsure of related
\;, . compounds, in a broader sense, included in Japanese
15 published examihed'patent application No. 42045/1980} no
tangible'description of a compound of this invention is
given in the patent speéification. The inventors found
that the compound of the present invention.represented
by the above formula (I), as obviously understood from
At 20 examples to be described later, has a notably higher
insecticidal effect than similar compounds described in
said patent application, and thus‘att#ined to thé.present
invention.
- As specific examples of insect pests against
25 which the compounds of the preéent invention are particu-
larly effective, there ére'giveh for example Diptera such

as housefly (Musca domestica), common mosquito (culex

pipiens pallens), etc., Lepidoptera living indoors such

as case~-bearing clothes moth (Tinea pelliohella).'etc.,



larly effective, there are given for exanple D ptera such as hoUsefIy_
(Musga donestica), common nosquito ¢cyl &x pipiens pallens), etc., :

Lepi dgpt sasu ' e sl g
Pi 12Dt pi@eyoridurd ¥achsas. Ceritart WeRFGALH ( hﬂ*““’”‘ﬂﬁ%ééﬁﬂggﬁéttqgja

~pellionella), etc., -3 1 Dictyoptera suc

TR cahdthe 'Kuke ko TRECcoRpYuE Of ¢hE PEGISHY URGNCAI UFy | i

al lently effective agains . en used as Vo 0
/R excBIeRY GepeuLveshgA UGRY EndR LN Hhpdces OO
plAnt hoppelatilleai or 2fumdgantig Nk msﬁ%%go?é#ﬁg?gﬁr)tf’? a such as

di anondback nmoth (Plutella xylostella) rice

SUppr §ssphgéet PRt : . sMCheag,de stid beetles,

etc. ,sOrt hopt er gb and ‘tﬁ‘ei‘?iiﬁe’.'h%%ht @.ﬁm o&ft E‘ggpi’géérﬁ“q nventi on

represeng f "olg 1 a uch that [err] and
p SUeltibhC ah¥ B fettivel Shéyﬁgiiﬁggggggggcéﬁﬁgu [err]

[err] represent hydrogen atons. "Mre s are such

that, in ;ﬁﬂf ' , ' Y. t hg. sane or
differen?lgg r reggﬁtpgsnet |’3§ou§, a héﬁ%ggﬁkanh?CespeCThlly a
chlorineLepidoptera such as diamondback moth (Plutella xylostella),’

rice stem borer (Chilo suppressalis), armywarms, etc.,

10 Coleoptera such as dermestid beetles, etc., Orthoptera,
and the like. o - N~

In the compounds of the present invention |

represented by the formula (I), preférred eompoﬁnds are
such that R; and R, represent hydrogen atoms. More

15 preferred compounds are such that, in the foregoing
preferred compounds, x_and Y are the same or different and

represent a methyl group, a halogen atom (especially a chlorine

atom, a fluorine atom, or a bromine atom) or a halogenated
Cl_3 alkyl group (especially a trifluoromethyl group) and
R, represents a c1_5 a;kyl (especially a c2_4 alkyl and ~/
‘more especially an ethyl) group, a C2_4 alkenyl (especially
an allyl).group or a Cz_4 alkynyl (especially a propargyl)
group.
The compound of the present invention represented
by the above formula (I) can be prepared by reacting a
carboxylié-acid represented by the formula (II) -

tes



datom a fluorine atom or a bronmine aton) or a hal ogenated [err] alkyl
group (especially a trifluoronethyl group) and R4 represents a [err] al
Qfspecially a [err] alkyl and nore espeEiéIPy an ethyl) group, a [err]
al kenyl (especially an allyl) group or a [err] alkynyl (especially a
propar gyl }t gwegm@pcﬂib%&g a¥etas ﬁﬁégﬁﬁﬁ ARO¥E: OFn & SRastdmed by -
abO\%e/f.orrmI% (rl') can be l_Preé)aé; ed_é)ﬁl reacting a carboxylic acid represented
by the formuP& ﬁWﬁtﬁﬁﬁrﬁ ereof wi an alcohol compound gepgresented 1
wherein R apd R, are as defjn above or a reactive derivative thereof
with an alcoﬁ& ﬁgﬁngaﬁﬂP%Qx&%ﬁghted by the formula (111) [err] :
“(I'll) wherein [err] and [err] are as defined above, if necessary, in 5 the
presence of a suitable inert solvent, reaction auxiliary reagent or
catal yst. The reactive deriﬁalive of tPe carboxylic acid which is referred
to herein may be .any conpouhq\capabl of formng an ester with the al cohol
anddincLugesdacid hgliﬂeslsEch @s=36Td 10y chloride, acid bromde, etc.
aci d anhydrides, and the |ike,

_ 7 NS

H
|\
OH
C
i

C

v ]

(III)

3

wherein R, and R, are as defined above, if necessary, in
W 5 the presence of a suitable inert solvent, reaction
auxiliary reagent or catalyst. |

The reactive derivative of.the carboxylic acid
which is referred to herein may bé.any compound capable of
forming an ester with the alcohol and includes acid halides such as acid

10 chloride, acid bromide, etc., acid anhydrides, and the like.

The éompound of the present invention represented
by the formula.(I) has optical isomers due to the asymmetric
carbon atoms on the acid moiety and the alcohol mbiety and
stereocisomers due to the acid moiety, and all of ﬁhose

15 isomers are within.the'scope of the present invention.
| In the compound of the present invention, the
optical isomers wherein the acid moiety has an absoluté

configu;ation of (1R) and/or the alcohol moiety has

a levo optical rotation as the COrresponding free alcohol



]

und of the present invention represented by the fornmula (1) has
soners due to the asymretric carbon atons on the acid noiety and
hol noiety and stereoisoners dug to the acid noiety, and all of

¥5 isoners are within the scope of the present invention., In the

nd ofhdve wéppenighninseceicidad autisdltiewners wherein the acid ~
moi ety has an absolute configuration of (IR) and/or the alcohol noiety h

a levo optical rotatipn thet ompoundspdhditey present civéntions- the have
very high insecticidal activities. In the conpound of the present

i nvention, dlcoldl ahoietyi prgferabtyabay the ¢hemgeoheaticanftoufatienti on
of (Z)-formin-case of -existence of two geonetrical isoners 5 at the double
bond thereodf (n)+hermoihondng, oprekistetcaerfiotisof @eoPeEpafahgl SABCTS
conpound of the present invention will be described. Method A A reaction of
a carbo¥yl izt athe fanble hpr@d hhexpeof. al cohol conpound The desired

ester is obtained by reactin% an acid halide represented by formula (1V)
In the following, preferred methods for preparing the

compound of the present invention will be described.

Method A
A reaction of a carboxylic acid halide with an

10 alcohol compound - . N

The desired esier is obtained by reacting an

acid halide represented by formula (IV)

/™
A 'i - CH\'-._/C\ | | (IV)
o _C R,
/\_ %
CH3 CH3
wherein A is a halogen atom (e.g. chlorine, bromine), and "

Rl andlkz are as defined above, preférably an acid chloride,
15 wiﬁh an éicohpl compound repfesented by the above formula

(IIXI) in the presence of a hydrogen halide-removing reagent

such as pyridine or trigthylamine in an inertlsolvent at

a temperature of =30 - 100°C for 30 minutes to 20 hours.

Method B
20 A reaction of a carboxylic acid anhydride with an

alcohol compéund



R.err] | (1V) wherein Ais a halogen ato
(é.9g. chlorine, bromne), and and [err] are as defined above, prefer
an acid chloride, 15 with an al cohol c Uhd represented by the abov

forrmula (I11) in the presence,of hydr ogen hal i gde-repovi ng reagent sug
pyridinedor tri'ethyl anFR® Bﬂ’éﬁq;:éxt%lﬁrﬁmﬁ?fﬁ‘?eggefa gtdng: & 30 -
100C for 30 mnutes_fo 20, hours. t hod B 20 reacti on of .a

carboxyl i c && iﬁﬁiai Hﬁ‘é’ﬁi\% EAPERAGRESd Dy fermwla (Mied ester
is obtained by reacting a carboxylic acid anhydri de represented by fornula
(V) [err] wherein Rl and R2 are as defined above, wth an al cohol conpound -
represented by the a ﬁ#e formula (I11)\in the 5 presence of a base such as

pyridine or triethyfantpe in an inert syplvent such as benzene, tol uene,
hexane or acetone gt a téﬁEerathe_oé [ rr]o for 1 to 20 hours. Method C

Z~\/ 3 (V)
R, _C o |

7\

CH3

wherein R, and R, are as defined above, with an Alcohal
compound represented by £he_ above formula (III) in the
5 presence of a base such as pyridiné or triethylamine in
an inert solvefxt such as benzene, toluene, hexane or
acetone at a temperature of =-20°C - 100°C for 1 to 20

k) hours.

Methpd C
10 A dehydrating reaction between a carboxylic acid
| and an alcohol compound '
The desired ester is obtained by reacting a
Y carboxylic acid represented by the above formula (II)
with an alcohol represented by formula (III) in the presence
15 of dehydrating agént such as dicyclohexyl carbodiimide
at a température of 0 - 150°C for 30 minutes to 10 hours.
The campounds obtained by the above methods can be
purified, if necessary by means of chromatography or distil-
lation.
20 Compounds of the'present invention prepared

according to the above methods are exemplified in Table 1.
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| a

yeans of
present

A dehydrating reaction between a carboxylic acid and an al cohol

Qpound The desired ester is obtained by reacting a carboxylic acid
egresented by the above formula (I11) w §h_an al cohol represented by

(I'11) in the presence 15 of dehydrating agent such as dlcyclohexyl

podi | 1 dgoglevar LBAR e 1 dn" 15%61: &gh;%gdthUt Dee ﬁlﬁoﬁﬂhéhgﬁr 3y S by \J

pounds obt ai ned by t he above net ho

s can be purifie

chr omat ogy YR e deﬂgaodrailm tHe formula Cormounds of the
i nvention prepared according to the above net hods are exenplified

in Table 1. -7 1 However, this invention is not limted to those

exanpl es.

A preferred conpound has the fornula [err] and in an especially

preferred conpound of ghis formul ES the acid noiety has an absol ute
¢ g\

configuration of (IR)- tfa

qe Bohol noiety has the same absolute

configuration as that of gafrespond: g levo optical rotagpﬁ} free al cohol .

{ OC -CH - CH=-CH=C_

C O AN Cl
Al c
CH /7 \

CH, CHj

and in an especially preferred cémpound'Of”this formula

5 the acid moiety has an absolute configuration of (1R)-trans

and the alcohol moiety has the same absoclute configuration

as that of corresponding levo optical rotatory free alcohol.

o/

"
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Conpounds of the present
with reference to the follow ng’

Exanpl e 1: Production of conpound (1) by nmethod (A) 5 ;
-=fluoro-4-hepten-1-yne and”

&

[err] [err] -12-
be descri bed in nore detai

-10-

[err]

N

After 1.28 g (0.01 mole) of (Z)-3-hydroXy-

i nvention wll
exanpl es.
g.(0.01 nole) of (IR)-

(p,3u0d aq 03)

(6°22) €80S°1 (+) suexl- (UT) ~“HO-O=OH| H ..=ouo/. 1 H (v)
(5°9Z) €T6¥°T1 (%) suexy ‘sTo-(SUT) H*D H -mouo/r H (€)
_ _ - . ] o)
. o G z JEHO |
(0°LZ) 60LY"T (%) suex}-(¥7) H"D H| =HDO=D_ H| (2)
. o
5.2 10
(5§°6Z) o€6v°T (%) suexj- (41). H"D H smouofz_ H| (1)
: 10
a K3otTou | _
(D 39T X b. £ A T
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teotsiyg punod
(») @an3onals - =wod
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- 'itcg Witer the addition.of pyridine,
tenmjerfatW P for 5 hours to conplete the reaction.

2-dimethyl -3-(2 , 2-dichlorovinyl)-cycl opropane-1- carboxylic acid
were dissolved in 50 m of dry toluene, 1.58 g (0.02 nole) of
& Was added to the 10 solution drepw se while it was being cool ed

the m xture was stirred at room

The reaction solution was

pour&d\/nt/o 50 M of ice water and then the toluene | ayer was- separated. -/

Next: # 15
di | ut'e hydroc
and satur at ed
| ayer was dri
20 obtain ar
g of silica

n- hexane in

t heoreti cal
Exanpl e 2:

g
a
the desired e
y
P

~ Table 1 (Cont'd)

separated tol uene | ayer was successively

washed with 5%

hloric acid _saturated aguequs sodiumbi - carbopate sol ution
aqueous Jsodi um chl orf desoljuti.qn. Next, after the foluef@g@
nHdr pusSsody urtflsul [f at'@, tlol Wne |wa¥) di gt} 1 ¢d Qff to
hegllre [ ed-ghrcughna ol em paesked wsg h 50
iIng=a Jm xed spl went jcomposdd & e hyﬁacat&e an
rRisPof| lat of 200 nt ,,_,thqreb.y olpt aidli g & 68 g pf
cQl of | €& st gfce.| 28 Yilel B4TD%qv. &/ the
d en f hewcar aced. dhl eni d¢ used <« 13 y 1
oy cpnpaund maithod (B} - ~ ot
D
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After 1.59 g of (IR)-trans-2,2-di methyl -3-(2-
met hyl -1 - propenyl ) - cycl opr opanecar boxylic acid anhydride (5 mnoles) and_/ : "

0..32 g of (Z)-3-hydroxy-4-fluoro-4- 5 heptgp-Jl-yne (2.5 mnoles) were -
di ssolved in 20 mM of dry toluene, 0.50 g of triethylamne (5 mnoles)
added to the solution and the mi xture was stirred at [err] for 10 hoursy
Next ,\/o'_lf-t.er the reaction soluti-on was poured into 50 Ml of ice water, t
t ol uene.l ayer was collected 10 and the aqueous |ayer was extracted with

m of toluene. The_toluene layvers were conhined and ;ach wth
20 M of 5% aqudous sodi im gcar bpnaite spl uki or}. The tlol uene|l ayer Yasg
successi vel y waghed with|5%XYil ocf}l orfi ¢ Yci q, uedus
sodi um bi car bondt e-i]§o-so ut on r sed aqtﬁoué deg
solution. The tql ugneaso ut +=on d ever] arhydn Sukx at e.
After the sol velt Bedi e gesijdugywas bh @
col um packed wijt h_z.%)&@ y 8§sing &5 m» pofed of
ethyl acetate 2(Q amdfeh owf 1 tor20 t her eby
obtaining 0.50 ¢ of the | Ced
yi el d based on : - (13) by
method (C) 25 §5‘ | .64 g pf (2)-[3-hydr¢xy-4-f hept en-
| -yne (5 mnoleg) - 83- Pl g;of (IﬁS)-;rai':s-z,Zvﬁlmthﬂ- T
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o er night. On the next day, af el tshe m xture was 5 heated to reflux ’
. "hours to conplete the reaction, the mxture was cooled to deposit
Y@ ohexyl urea which was then subject ed to filtration. The thus prepabéd
Pyate was then concentrated to obtain an oily substance. Then, the oily
subst ance was passed t hr ough a coI um packed 10 - with 60 g of si lica gel - by

usi ng ‘a.m Xegr~setvent Guu}ju ecot—pthyt—aretate and n-hexane in a ratio of
1to 20 as el uent, reyg@ta nlgg 09 g of the desired ester as a
col orl ess 0|Iy substcmce- Yil el Yov|s. the theoretical yield based on
t he 15 e o quylﬂc CI & us¢d Bkanpl e 4: Production of conpound (17)
by method (A) AfME 235~y ¢f (7)-{2) ~3-hjdroxy-4-8 uoro- 4-hepten-1-yne
was di ssol ved g Sl ofxdry tgue e, 200| ng of"apyﬁ di ne was added thereto.
Next, into the& « 10 tare vvassad ede390f ng _of 4 .
(IR -trans- 2 2 et {yl -B- (%, 2% < 2 kE
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dlchlorOV|nyI) cycl opropane-1-carboxylic acid chloride while being cool,
wi'th ice water and then the mxture was ﬁeiéred at [err] for 10 hours.
reaction m xture was subjected to the sa ffer-treatnent as in Exa
25 thereby obtaining 490 age desired ester: 1 Exanpl e 5;
Productioi of conpound (QQWP?HB tﬂgdtbﬁ)PAFFGPtZSBVﬁﬂteQnOWRﬂ%DP@) of

G Yo oeighonte O ot defal DoniR. RoPorhpts: B eh8' EbiTbuthg™

cycl opropane-1-carboxylic acid chloride were dissolved in 10 m. of dry
tol uene, 32QxamgUed). m nol e) of pyridine was added to the solution dropw se
while it was being cooled with ice. After the addition of pyridine, the
m xture was stirred at roomtenperature for 5 hours to 10 conplete the

hydr ochl or i o EamBle cleg “&%&%&?F&%ﬁ&é&i?a@nﬁfﬁy SfedMcpar at ed.

ethyl acetat 'anSLe?’ai,aiikr 5 ieawiqiﬂa prta) ot iHhE h-hy%%?w%t -

adusous sodi PR aﬂhén%%l;%eg?, s ol 2 4105 TV B me e a2 oo e
trang—z,z-dimethyl—B-(2.2-dichloroviny1)-cyclopropane-l-
carboxylic acid chloride were dissolved in 50 ml of dry
toluene, 1.58 g (0.02 mole) of pyridine was added to the

10 solution dropwise while it was béing cooled with ice. 
After the addition of pyridine, the mikture was stirred
at room temperature for 5 hours to complete the reaction.

U The reaction solution was poured into 50 ml of ice water
and then the toluene layer was separated. Next, the

15 separated toluené layer was successively washed with 5%
dilute hydrochloric acid, saturated aqueous sodium bi-
carbonate solution and sqturated agueous sodium chloride
solution. Next, after the toluene layer was dried over
anhydrous sodium sulfate, toluene was distilled off to

20 obtain a residue. The residue was passed through a
column packed with 50 g of silica gel by using a mixed
solvent composed of ethyl acetate and n-hexane in a ratio
of 1 to 20 as an'eluent, thereby obtaining 2.68 g of the
desired éster as a colorless oily subsfance.

25 Yield: 84.0% v.s. the theoretical yield'based on the -

| carbo#ylic acid chloride used



chloride solution, and then dried over anhydrous sodium sulfate. The
B C- Iayer was concentrated to obtain a 20 residue. The residue was
passgd through a col urm packed with 17 of silica gel by using a m xed

¢ conposed of ethyl acetate and'ﬁ%hexane inaratio of 1, to 20 as an

oV ool BB A " o0 BBn0be. RESRRE (205 e gy o0 0L

&hl 0f1 de used. d Q 90Ty d 2y met hod
After 1.0 g (7 ijgnftrreo ?XQ\?DJ?Z?Q ( kgrg%;?h - 2f Izuo%rio 4-0ct e:in'9 -yne and

(
1.46 6 ,
g ( @ﬁg;)q A Opropane E%élobi-agingcarﬁb‘ﬁt ¥ a¥id@ anhydride

2-di chlorovin 1-carboxylic aC| chl ori de re .dissol ved

in 30 mM of(sdgy llenand4d. 92§13 £M(ZPL8)-holrRw-di- 1 wko-agided to the

sol ution dropmnse while it was being cooled with rce. After the addition of

pyri di ng, heptendlisyneaé2ssimrmdles)r wetet digeodived ifror26 fbws to
conplete the reaction. 10 The reaction solution was poured into 40 m of

5% di | ut eddirydrelivene c B30 gooEetriethylamiaed (5hen nidlegpolugze |ayer was
separated The aqueous | ayer was extracted
added to the solution and the mixture was stirred at 40°C
- for 10 hours. 'Next, after the reaction’solutiqn was poured

into 50 ml of ice water, the'ioiuene layer was collected

10 and the agueous layer was extracted with 20 ml of toluene. L

The toluene layers were combined and washed twice.eaéh
with 20 ml of 5% aqueous sodium carbonate solution. The
toluene layer was successively washed with 5% dilute
hydrochloric acid, saturated aqueous sodium bicarbonate A
15 solution and saturatéd agqueous sodium chloride solution.
The toluene solution was dried.OQer anhydrous magnesium
sulfate. After the solvent was distilled off, the residue
was passed thfbugh a coluﬁn packed with 50 g of silica
gel by using a mixed solvent composed of ethyl acetate
20 and n-hexane in a ratio of 1 to 20 as an eluent, thereby"
obtaining 0.50 g of the desired ester.
Yield: 72% v.s. the theoretical yiéld based on the alcohol

used.

Example 3: Production of compound (13) by method (C)

25 _ After 0.64 g of (Z)-3-hydroxy-4- fluoro-4-hepten-:
~1-yne (5 m moles) and 1.21 g of (1RS)~-trans-2,2~dimethyl-.
3f(2-chlo:o—2-trifluoramethylv1nyl)-cyclopropane#l-

A



with 10 i of ethyl acetate twice and the ethyl acetate |ayer was conbine
with the above toluene |ayer. Next, 15 those obtained organic solvent .
| ayer was successively washed with saturatgd agueous sodi um bi car bonate
sol ution and sat.urated aqueous sodi um chl oride solution, and then dried
over anhyddousaxhbxylieldcid. (5hs nodesi)c wexee disso loed dirt 120 aul taf obt
a resigge. The residue was 20 passed t hrough a col um packed with 60 g of
silica-gel bydry rdichloxemethanent 2¢80apgseof dicaiphexydicarbadidimidexane
inaratio of 1 to 20 as an eluent, thereby obtaining 1.8 g of the desired
ester as a col@Q aesgnales) was jaddedsthereto jand Hier mixture iwas efed on
the 25 carboxylic acid chloride used.. Exanple 7: Production of
conpound (20) Xefehight ( A)Onf the nextgday.oafiten dheomixture Was oxy- 4-

- 17 - 1 flugQro-6-pnethyl-4-hepten-1-yne and 1.5 g (6.6 mmole) of

(1 RS)-ci s, %t r Afated tp e flpxsies f?g\Fc.hP&r&vmwFPmplete the ‘reaction,

ol uohe. 900 e BLFYHEA ofasico9Led; o HRPoSLLdBeYel cRRdHRg ofidch

dropwi se while it wmas bei,ng cooled wi.th.ice.. After.the_addition of., .
pyerine, theWﬁ%@%ﬁ%P sub cgéé go fzgtra on. °'The thus prepared

filtrate was then concentrated to obtain an oily substance.

Then, the oily substance was passed through a column packed
10 with 60 g of silica gel'by-using a mixed solvent composed
‘'of ethyl acetate and n-hexane in a ratio of 1 to 20 as
an eluent, thereby obtaining 1.09 g of the desired ester
as a colorless oily substance. |
W Yield: 62.0% v.s. the theoretical yield based on the

15 carboxylic acid used

Example 4: Production of dompound (17) by method (A)
After 235 mg of (-)=-(Z)-3-hydroxy-4-fluoro-
4-hepten-l-yne was dissolved in 5 ml of dry toluene,
200 mg of pyridine was added thereto. Next, into the mix-
20 ture was added 390 mg of (1R)-trans-2,2-dimethyl-3-(2,2-
'dichlorovinyl)-cyclopropane-l-carboxy1ic acid chloride
while being cooled with ice water and then the mixture was
stirred at 20°C foi 10 hours. The reaction mixture was
subjected to the same after-treatmént as in Example 1,

25 thereby obtaining 490 mg of the desired ester.



was stirred at roomtenperature for 6 hours to conplete the reaction. The
eaciN'on solution was poured into 40 ml of 5%Wdiluted hydrochloric acid
ed with ice and 10 then the tol uens layer was separated. The aqueous

Was - EdmpEe 9kt hprbduditden tof Wwompdun@r (18exby méthodor(h)ned

bi - X15 carbonate sol uAiftera280satgur (2 .0 naquelels opdiB-8Rhpdrdrysdkut i on,
armmd then dried over anhydrous sodium sulfate. The organic | ayer was
concentr at efil ioroeédaheptencsdi-gune afd 506G imye(les mamskd)t bEoYgRSA-col um
packed with 60 g of silica gel by using a m xed sol vent conposed of ethyl
- 20 acet at e cusr 2, 2edime thy le 3-dtZ-chiforio+2r 20l fhuanome thyl vingd) eby

obtaining 2.1 g of the desired ester as a colorless oil. Yield: 97.1%v.s.
t he thed et¢ycloprepangaiegagboxydimiragid chloxide cwevei désgodyed2s

Exanpl e 8: Production _of conpound (3)_ by nethod.(A) After 1.28 g (0.01
nol e) of (ZAn3AGyEloe§- dryr teduene haA®ma - (Al Mdaneled 9f(DyYyidingpl e) of
S 18- was added to the solution dropwise while it was being
cooled vith ice. After the addition of pyridine, the
mixture was stirred at room temperature for 5 hburé to
10 cqmplete the reaction. The reaction solution was poured
into 20 ml of 5% diluted hydrochloric acid cooled with
~ice and then the'tolhene layer was separated. The agueous
layer was extracted with 5 ml of ethyl acetate twice and
the ethyl acetate layer was combined with the above l;;
15 toluene layer. Next, those obtained organic solvent
layer was successively washed with saturated aquéous
sodium bicarbonate solution and saturated aqueous sbdium
chloride solution, and then dried over anhydrous sodium
sulfate. The organic layer was concentrated to obtain a
20 residue. The residue was passed through a column packed
with 1729 of silica gel by using a mixed solvent composed
of ethyl acetate and n-hexane in a ratio of 1 to 20 as
an eluent, thereby.obtaining 480 mg of the desired ester
as a colorless oil. _
25 Yield: 71.0% v.s. the theoretical yield based on the

carboxylic acid chloride used.

orlgapgl.c solVeén ayer was successively washed with saturated aqueols sodifm

s extracted with 10 m . of ethyl acetate twice and the ethyl acetate !



1 (IRS)-cis, trans-2,2-dinethyl-3-(2,2-dichlorovinyl)-cy

propane-| -carboxylic acid chloride were dissolved in 60 m .of dry benze

1,52 g (0.015 nole) of triethylam ne waslédded to the sol ution dropwﬁse-"

while it was being cooled 5 wth ice. After the addition of -

triethyl amlne EXample 6 ur Pyeductionedfatompouhdf 4193 bgumethod o)l et e The

react¥on. The reaction solution was poured into 50 ml of ice water and then -

t he behzene |ayer was sedpftert k.0 Ngx{7.0hm mopedavéd (13¢ r3eiy drapar4ms

- successively washed with 5% 10 dilute_hydrochloric acid, saturated aqueous
sodi um bi - cafBaerardwahenmizyne andrbi 46 gqibedsmsoalen ofl JARSI -

solution. Next, after the benzene |ayer was dried over anhydrous sodi um

sul fate, tol usi® meiranss22+dingethyb-3n(ai R-dichipgovinyiad ~cyslopropane-

passed through a 15 col um packed with 50 g of silica gel by using a nixed

sol vent cofpodeFas Qﬁ!ﬂﬂceﬁﬁ%@u%hkﬂ&iﬁeh@ﬁﬁﬁediﬁsﬂ ved dno301mloofh as an

Substance. Vi By boLupRs, B47 s | P&%Sis 38@?3553 3 HeSamdded R
(i"?‘é";”?o“;i;’ﬁﬁxee?'e ¥ign SepiorLag - wni E8ULE was Bhial. Popied. il ted,
0. 0095 nol e

trans-2, 2-di n@gﬁﬁ(r ?"tez ‘f?ﬁ‘&#ﬁ"br%@ WF}“&%Po&PSpﬁ‘ﬁé“ﬁ““zB"EaP&ds&ﬁ% acid

chiori de Wer e ol SR Chagb Ak dle kol ®§?i8urs to complete the reaction.

10 The reaction solution was poured into 40 ml of 5% diluted

N ,
hydrochloric acid cooled with ice and then the toluene

layer was sepérated. The agueous 1aygr was extracted
with 10 ml of ethyl acetate twice and the ethyl acetate
\_/ layer was combined with the above toluene layer. Next,
15 those obtained organic solvent layer ﬁas successively
washed with saturated agueous sodium bicafbonate solution
and saturated aqueous sodium chloride solution, and then
- dried over anhydrous sodium sulfate. The organic layer
‘ was concentrated to obtain a residue. The residue was
~ 20 passed through a éolumn packed with 60 g.of silica gel .
by using a mixed solvent composed of ethyl acetate and
n-hexane in a ratio of 1 to 20 as an-eluent, thereby
obtaining 1.8 g of the desired ester as a colorless oil.
Yield: 84.5% v.s. the theoretical yield based on the

25 carboxylic acid chloride used.

Example 7: Production of compound (20) by method (A)
| After 1.0 g (7.0 m mole) of (2)-3-hydroxy-4-



bé'ng'cooled with ice. After the - 19 - 1 addition of pyridine, the
p .was stirred at roomtenperaturgyfor 10 hours to cpnplete the
tion. The reaction solution was poured into 50 m of ice water and

hejhexang :’oaé@f %d| lé% €dn-eyhe hRA geygagat(%d N LA NP}

S S|vely mashed W t e hydrochl oric aci saturate aqueous

sodi um Di C%'%Oflatl@)&%l&,l %ﬂ@-?ﬁﬁ“ﬂiﬁé@h?ﬂ%ﬂl@ 2085\ RIGHAFifleL 5ol uti on.
Next, after the toluene |ayer was dried over anhydrous sodi um sul f ate,

t ol uene \’Vasc?biwﬂrldiﬁr@-fl-téhﬂbéﬁynia 4Cidrenldrede Wede SWightAved passed
t hrough a columm packed with 50 g of silica gel by using a m xed sol vent
conposed of igt [0l micFMidrpntohuéREaNB00NMg AR & Mble)t © 2(yad dine | wedt
t hereby obtaining 2.31 g of the desired ester as a colorless oily
substanc§. added alod:the/GcPaticn dbepwliser whidel it wlad hedady wodled
carboxylic acid chloride used.. Exanple 10: Production of conpound (2) by
met hod (A) wiitthr ited8 g\ﬂﬁet)lthel addibtion) of- pydidine4- the mixture
fl uoro-4-hepten-1-yne and 1.58 g (0.02 nole) of pyr|d|ne

was stirred at room temperature for 6 hours to complete

the reaction. The reaction solution was poured into 40 ml
' of 5% diluted hydrochloric acid cocled.with ice and
10 then the toluene layer was separated. The agueous layer MJ
was extracted-wifh 10 ml of ethyl acetate twice and the
ethyl acetate layer was combined with the above toluene
layer. Next, thus combined organic solvent layer was
‘successively washed with saturated aqueous sodium bi- ;J
15 '6arhonate solution and saturated agueous sodium chloride
- solution, and then dried over anhydrous sodium sulfate.
The organic léyer was concentrated to obtain a residue.
' The residue was passed through a column packed with 60 g
of silica gel by'using a mixed solvent composed of ethyl
20 acetate and n-hexane in a ratio of 1 to 20 as an eluent,
thereby obtaining 2.1 g of the desired ester-és a colorless'
oil. |
vield: 97.1% v.s. the theoretical'yiéld based on the

carboxylic acid chloride used..

25 Example 8: Production of compound (3) by method (a)
| | After 1.28 g (0.0l mole) of (2)-3-hydroxy-4-
‘£luoro-4-hepten-l-yne and 2.39 g (0.0105 mole) of



20 were dissolved in 50 m of dry toluene, 1.87 g (0.01 nole) of
(IR)-trans-2,2-dinethyl-3-(2-nethy|-|-prg§enyl) cycl opropane-| -carb
aci'd chloride was added to the solution dropwise while it was being
with ice. Then, .the mixture was stirred at roomtenperature for 20 2
hours to cduml(al@l'helseatrana-Z Zhdimebyiled <@ (2~ ddchiar qyuiumel) tay & ni
of i's€ water and then the tol uene | ayer was separated. ~Next, the separated
t ol uené- ayer pEepane=1scarbaxylicecasideChlexided weneh dEmasilvad in 60 ml
hydrochl ori ¢ acid, saturated aqueous sodi um bi car bonat e sol uti on and
saturated aquefidxpdrenseneor1d82sg| (01835 ROle) &f driethylsamiae wasger
was dried over anhydrous sodiumsulfate, toluene 5 was distilled off_ to

obtain a resi @fdeqEo rthe g8l %%"Bagi'eﬁwﬂ-ﬁﬁo&'&ﬁl& dd l'ﬁ?ﬁ Pedng) erekedo -

f | d | d of d

o hexano | 3 o Wikl oAgF- © AbESE & eﬁ?ﬁé#&i ¥ \F%H-Pé"t aCEtvgfﬁ aHWgttzﬂas
f the d d | b t | d: 88. 0%

0 o the tneonts BETTET Ay R0 £OF S BEEA o Some 4 easipn-

Exanplg 11 f chg é*ﬁgh &8f88;8n &g; B&ugzthqugﬁ%ﬂ ml of ice water

and then the_benzene layer was separated; Next, the

separated benzene layer was successively washed with 5%
: E 10 dilute hydrochloric acid, saturated aqueous sodium bi-
~ - carbonate solution and saturated aqueous sodium chloride
solﬁtion. Next, after the'benzene layer.was dried over
anhydrous sodium sulfate, toluene was distilled off to
Lo obtain a residue. The re;idﬁe was passed through a
15 column packed with 50 g of silica gel_by using a mixed
solvent composed of ethyl acetate and n-hexane in a ratio
of 1 to 20 as an eluent, thereby obtaining 2.59 g of the
desired_ester as a colorless oily substance.

Yield: 81.2% v.s. the theoretical yield based the alcohol

compound used

Example 9: _Production of compound (l)_by method (A)

After 1.28 g (0.0l mole) of (2)-3-hydroxy-4-
fluoro-4-hepten-l-yne and 2.16 g (0.0095 mole) of (1R)-
t;ahs-z,z-dimethylfB-(2,zfdichlorovinyl)-cyclopropane-l-

25 .carboxylic acid chloride were dissolved in 70 ml of hexane,
1.58 g (0.02 mole) of pyridine was added to the solution
dropwise whi1e it was being cooled with,ice. After the



.00 g of (IRS)-cis, trans-2,2-dinethyl- 15

dlchlorOV|nyI) cyclopropanecarboxyllc acid anhydride (5 m nol es) and
W/of (Z)-3-hydroxy-4-fluoro-4-hept®n= |-yne (2.5 mnoles) were

ed in 20 m. of dry toluene, 0.79 g of pyridine (10 m nol es) was

e b6 fedPtbhoBe Bl e *mg’étﬁ%%ﬁ 6EE, GHLERR] pk hodh ML S

th ' | th 20
the to o nokefigEatizec toro AP hotkh 1 b b A e e
tw ce each %sétzennho%é&ﬁwa@%mvmearb@rm egfoiea' R8tesd ahile

tol uene | ayer was then successivel’y washed wth 5% di [ute hydrochloric

aci d, saturghed aaueBE§aaedww9é¥<wu§xxs§ér§€$atloneﬁe¢ £RkUEapa¢ad@deous
sodlun1chlor|de solution. The“tol uene sol ution was dried over anhydrous

- 21 - 15 '‘ReR&fkbUNagek ake. suEssDféEy washed!wth S@sddiate! | ed of f,
the residue was passed through a colum packed with 50 g of silica gel by
using a m Xsydpochoricoapddsd sAtwtdted cagiedes asodhumckfoarbonateat i o of
1 to 20 as an 5 eluent, thereby obtaining 0.62 g of the desired ester.

Yi el d: 77.TEOIutiOhhanahsammMazdd3aqﬂebwmsnddbumtbblor1de solution.

Next, after the toluene layer was dried oVér'anhydxgus
sodium sulfate, toluene was distilled off to obtain a
10 residue. The residue was passed through a column packed
with 50 g of silica gel by using a'mixed solvent composed
of ethyl acetate and n-hexane in a ratio of 1 to 20 as
an eluent, thereby obtaining 2.31 g of the desired ester i
as a colorless oily substance. _ ST v

15 Yield: 76.2% v.s. the theoretical yield based on the

‘carboxylic acid chloride used.

Example 10: Production of compound (2) by method (A)
After 1.28 g (0.01 mole) of (2Z)-3-hydroxy-4- o
fluoro-4-hepten-l~-yne and 1.58 g (0.02 mole) of pyridine ~
20 were dissolved in 50 ml of dry toiuene, 1.87 g (0.01 mole)
of (lR)-trans-2,2-dimethyl-3-(2-methyl-l-propenyl)- .
cyc1dpropane41-carboxyiic acid chloride was added to the
solution dtopﬁiée.while it was being cooled with ice. |
Then, the mixture was stirred at room temperature for 20
25 hours to complete the reaction. The reaction solution was

pOured'into 5 ml of ice water and then the toluene layer

was separated. Next, the separated'toluene layer was



al cohol used Exanple 12: Production of conpound (3) by nmethod (C) After
0.64 g of (2)-3-hydroxy-4-fluoro-4- 10 hepten-l-yne (5 mnoles) and 1. 05 4
of (IRS)-cis, trans- 2,2-dinmethyl-3- (27228 ¢hl orovi nyl ) -cycl opropane-1- °f:
carboxylic acid.(5 mnoles) were dissolved in 20 M of dry benzene, 2.06{¢g
of di tycl olexysueceésdivelgewasBed wilths 5 twad lartie hytdyyet Xomied dddad i xt ule |
was f over night. 15 On the next day, after the mixture was heated to
reflux for twsaturated agupbusesplddumebdcarbonate rdodutiomeand osdeurabed
deposit dicycl ohexylurea which was then subjected to filtration. The thus
prepared filtrageeons sadhumosbideridecsolytioma n Nextyi [aftamsthaeckoluener
that, the 20 oily substance was passed through a colum packed with 60 g of
silica gel by lavern vasideiiedopven: anbyssons eoddum (s tae tkMePRRexane
inaratio of 1 to_,20, a n el uent, thereby obtaining 1.21 g of the
desired est®r "&saﬁw‘:%?bﬁegs°8ﬁl $ospbtainca resigua.y. The gesidue (was

theoretical yield based on {he carboxylic_ acid.use - 22 - The, -
al cohol conpoBRA$EDr EREQRE 5y09ﬂgm9bgggke% with’ %o g of silica gel

by using a mixed solvent composed of ethyl acetate and

n-hexane in a ratio of 1 to 20 as an eluent solvent,

thereby obtaining 2.45 g of the desired ester As a color-
10 less Qily substance.

Yield: 88.0% v.s. the theoretical yield based on the

carboxylic acid chloride used

A Example 11: Production of compound (3) by method (B)

After 2.00 g of (lRS)-cis, trans-2,2-dimethyl-

15 3-(2,2-dichlorovinyl)-cycloprcpanecaiboxylic acid anhydride
(5 m moles) and 0.32 g of (Z)-3-hydroxy—4-fluoro-4-heptenf
l-yne (2.5 m moles) were dissolved in 20 ml of drf.toluene,.
0.79 g of pyridine (lo-m moles) was adaed to the solution
and the mixture was stirred at 50°C for 20 hours. Next,

20 .after the reaction solution was poured into 50 ml of ice
water, the toluene layer was coilectéd ahd the agueous
layer was extracted with 20 ml of toluene. The thus
prepared toluene layers were combined and washed twice
each with 20 ml of 5% agqueous sodium carbonate solution;

25 The toluene layer was then successively washed with 5%
ailute hydrochloric acid, ;aturated aqueous sodium bicarbonate
solution and saturated aqueous sodium chloride solution.

The toluene solution was dried over anhydrous



formula (111) is a novel conmpound. They can be prepared from correspondi ng
al detwydes, for exanple, according to the following synthetic route. [err] 5
] R3 and R4 are as descri bed abd¥e~ [err] ' 1) Oxidation

4) Esterification [err] -23- [err] In the above nethods, al dehyde
(VNlls maghesdi i Ul fatent dléxt 5 EﬂﬁebethéO§UQOdn&C%Bdldd§ﬁld.]Iéa§ o
ht MPAs described on page 3387 of Tetrahedron Letters Vol. 24 (1983) and\dn
page 1739 offiielthet iresidueriwas Avdssé&d \bhroGgh( 49¢a)umnn pakkedomidh ng

ref erence exanpl es, ‘synthetic exanpl es of al cohols represented by the
formul a (150) gnidfl sididesgelocrly weingecacmizednpbdveéntSeomposied of et hyl
2-fluorocrotonate) 10 : After 4 g of (2)-2-fluorocrotyl al dehyde
was d|ssole&bYﬂnag@hﬂtﬁﬂanﬁxnthﬁﬂang inod gakdo pfadeto RAsasd@ into the

solution dropwi se at [err] or below while
-eluent, thereby obtaining 0.62 g of the desired ester.

Yield: 77.7% v.s. the theoretical yield based on the

‘alcohol used

- Example 12: Production of compound (3) by methoa (é)
After 0.64 g of (Z)-3-hydroxy-4-f1u§ro-4-

10 hepten-l~yne (5 m moles) and 1.05 g of (1RS)=-cis, trans-
2,2-dimethyl-3-(2,2-dichlorovinyl)~cyclopropane-1-
carboxylic acid (5 m moles) were dissolved in 20 ml of

" dry bénzene,'Z,OG g of dicyclohexylcarbodiimide (10 m moles)ﬁ/
was added thereto and the mixture was left over night.
15 On the next day, after the mixture was heated to reflux
for two hours to complete the reactioh, the mixture was
cooled to deposit dicyclohexylurea which ﬁas.thén subjected
to filtration. The thus prepared filtrate was then _
- concentrated to obtain an oily substance. After that, the ' ~

20 oily substance was passed through a column packed with 60 g
of silica gel by using é mixed solvent cdmposed of ethyl
acetate and h-hexane in a ratio of 1 to .20 as an eluent,
thereby obtaining 1.21 g of the desired ester as a colorless
oily substance.:

25 Yield: 75.9% v.s. the theoretical yield based on the

carboxylic acid used



the solution was cooled with ice water. After this reaction solution was
stirred at [err] for one hour, 10 ml 15 of isopropyl alcohol was added
dropwi se thereto. After the m xture waB2stirred, ice water was added to.
the reac- tion solution and then the mxture was extracted with diethyl
ether twige. The ether 7y edlddtiol heompoanadrepksantedubys ahe atedresodi Yy
chl oxi“de solution and dried over 20 anhydrous magnesi um sulfate and then\_
concent r at ed golriRIIRDY( 1 )i 16 'Y Rovel EdmpoaAdlesrhedi eanc debprdparei d.
To -24- 1 the carboxylic acid were added 10 m of dinethylformam de,
3.6 g of ethfirdm workespehd®ing gabdehydeshyferi exampdet, hactoriding vias
stirred at [err] for 24 hours. After this reaction solution was poured into
ice water, tkhenfdlliowingesyntheticedouteh et hyl acetate tw ce. The et hyl
acetate | ayer was successively washed with water and aqueous saturated

sodi um chl ori de solution and then concentrated to give a residue. The

resi due was subjected to distil- lation in vacuo, thereby obtaining 2.8 g
of the desired lq COfT'p}LE]d. Boiling point: 75 -R§2C/ 95/ [err] : 1:.4702
err ' N -C= N\
[ ] NC=e R3_C.CMgBr$ _ Cc=C 1
/ - AN
H CHO H - ‘I:\
]
C‘
o [
R3

5 wherein R3 and R4 are as described above.

CH F o CH F
_3\ / 1) Oxidation S 3\ /
/C=C\ 2) Esterification _/c_=c\
H CHO H COzEt
: N=-Bromo- N\ / ' Reduction
NBS succinimide) - € =C
> -/ N
H CO.Et
'srcuz F
\ / Ethynyl magnesium
C=C bromide
/ \ _ >




NMVR dat a [err] 1.29 (t, 3H, J=8Hz) 15 1.77 (dd, 3H, J=3Hz,

8Hz) 4.23 (q, 2H) 5.7 - 6.6 (dq, 1H J =8Hz, 33Hz) Reference exanple 2:

(SyntesNs of (Z)-ethyl 4-brono-2- Qcrotonate) 20 After 9.0

g of f(g) /et hyl 2-fluorocrotonate mas I'ssolved in 60 m of carpon )

t'et r achlOyi de §#_ ¢ N-bromosugci nim de and- 10 ng of benzoyl per oxi d@
). The

L]

wer e gdd there (Xture #as heated to reflux for 6 hours. This
reaqt‘" solution 25 was éﬁﬁ% and the filtrate was concentrated to
give a residue. The reskﬁu ?bﬁected to silica gel colum
chromat ogr aphy . (el uent ;g fi- hexanelgt hyl acetate=20:1), - 25 - 1 thereby
obtaining 8.5 g of the desired compound. NVR data [err] 1.36 (t, 3H J=8Hz)
5.0, 4.15 (dd, 2H, J=9Hz, 2Hz) 5¢ ©ORH ~ 4.35 (q, 2H, J=8Hz) 6 - 6.8
(dt, I'H, J=9Hz, 30Hz) i _ : :
. CH
1l In the above methods, aldehyde compounds used

as starting materials can be produced accdrding to
the methods described on page 3387 of Tetrahedren Letﬁers .
Vol. 24 (1983) and on page 1739 of Helvetica Chimica Acta ,
5 Vol. 60 (1977).
| In the following reference examples, synthetic

examples of alcohols represented by the formula (III) will

be described. o A

Reference example 1 (Synthesis of ethyl 2-fluorocrotonate)

10 _ After 4 g of (Z)-2~fluorocrotyl aldehyde was
dissolved in 10 ml of acetone, 45 g of Jones reagent was
added ipto the solution dropwise at 20°C or below while
the solution was cooled with ice water. After this
reaction solution.ﬁas stirred at 20°C for one hour, 10 ml

15 of isopropyl alcohol was added dropwise thereto. After
the mixture was stirred, ice water was added to_ﬁhelreac- _
tion solution and then the mixture was extracted with
diethyl ether twice. The ether layer was then washed with
agqueous saturated sodium chloride solution and dried over

20 anhydrous magnesium_eulfate and then concentrated, thereby

obtaining 3.5 g of a corresponding carboxylic acid. To



Ref erence exanple 3: (Synthesis of (Z)-4-bromp-2- fluorocrotyl al dehyde)
After 3.0 g of (2Z2)-ethyl 4-brono-2-fluorocrotonate 10 was dissolved in. 30
m of dichloronethane, a solution of dii @gbwtyl al um num halide in n-hexa
(the nmol ar amount of diisobutyl alum numwas 1.3 tines that of the above
ester) was ladddre teapiexybliatachd dwvepei addeddi 1€ ml MSde&le’dl'@l]rEﬁi’xﬁmi@éI] :
Aftex—the mi'xture was stirred at the 15 sane tenperature for 30 m nutes, -
the reaction shléutg @f vethybubromideoandoBed FOefditiriethwldmatd and aci d.’
The di chl'oromet hane | ayer was separated and the aqueous |ayer was extract ed
wi t h di chl or otdtehanisx turhewasiustdbrednatt @0CKI Eoamidh homrisay e’sf tear ethis
conbi ned and washed with aqueous 20 saturated sodiumchloride solution.

The dlchlorommﬂﬁﬂﬁlQuwﬁglnmmourWéa pourednintoodsenwgitesi urhhauinixtyre

t hereby obtaining 2.5 g of deS|red conpound as a pale yellow 0ily

subst ance. Wwﬂﬁfat%i‘%ﬂ}e@w ethyl agetate/tyice. 2Thes; exhydl aqesateH,

J=8Hz, 30Hz) 9.13, 9.44 (d, 1H,  J=20Hz) - 26-
layer was successively washed with water and aqueous

saturated sodium chloride solution and then concentrated
to give a residue. The residue was subjected to distil-
lation in vacuo, thereby.obtaining 2.8 g of the'desired

10 compound.

: ~ Boiling point: 75 - 82°C/95 mmHg
T A (°C): 1.4702 (24°C)
NMR data (CDC13) s
W R 1.29 (t, 3H, J=8Hz)
15 - 1.77 (44, 3H, J=3Hz, 8Hz)
4.23 (q, 2H)
5.7 - 6.6 (dq, 1H, J=8Hz, 33Hz)
.-Reference example 2: (Synthesis of (2)-ethyl 4-bromo-2-
~ fluorocrotonate) |
20 After 9.0 g of (Z)=-ethyl 2-fluorocrotonate

was dissolved in 60 ml of carbon tetrachloride, 13.5 g
of N-bromosuccinimide and 10 mg of benzoyl peroxide
were added thereto. The mixture was
heated to reflux for 6 hours. This reaction solution
25 was filtered and the filtrate was concentrated‘to give
a rgsidue. The residue was subjected to'silica_gel column

chromatography (eluent; n-hexane:ethyl acetate=20:1),



1 Reference exanple 4: (Synthesis of (Z)-3-hydroxy-4-fluoro
oct-4-en-1,7-diyne) After 2.5 g of (Z)-4-bronp-2-fluorocrotyl aldehyde was
digselved in 20 M of dry tetrahydref@pamre, a tetra- 5 hydrofurane solution
/ yl ene magnesi um brom de (the nolar anount of acetyl ene pagnesi um

Ihwastherebysobtainbhgt Be Ssgi ¢falthehdegined compound.the sol ution -
-“Wise while it was maintained at [err]. After the mixture was sti riwed
rf] for 12 ¥MRré&ata0dChGlqd Suprous 10 chloride was added thereto and
t Ren A he m xture was heated to reflux for 6 hours. The reaction solution
was~poured into 100 .36 dE,uBE hy®8E oric acid cooled with ice, and
then the m xture was extracted wth ethyl acetate twi ce. The ethyl acetate
|l ayer was washed withSs8rufad8d (88 a0 dsBizw #H%h! ori de sol ution and
dried over. anhydrous magnesi um_sul fate, and then concentrated to give a’
resi due.d The resi due ﬁagssiﬁyegﬁedJF@Hg)lica,gel chr omat ogr aphy el uent;

n- hexane :ethyl acetaje =_3 f%é,.tqgreb Qbt ai 'q% 1.1 g of the desired

P {dx, 1H, )

conpound as a pal e ye 1 5wbe ﬁ%ﬁ?ﬂ 1.4769 (23.0C) NWR dat a
[err] 2.03 (t, 1H, J=3Hz) 2.65 (d, 1H, J=2Hz) 3.1 (m 2H) 25 . 3.8
- 5.0 (bd, 1H) S : : - _

Reference example 3: (Synthesis of (2)-4-bromp-2-

fluorocrotYl aldehyde) - | _
After 3.0 g of (2)-ethyl 4-bromo-2-fluorocrotonate
10 was disso;ved in 30 ml of dichloromethane, a solution of ~
diisobutyl aluminum halide in n-hexane (the molar amount
of diisobutyl aluminum was-l.3 times that of the.above
ester) was added to the solution dropwise while it was x;)
maintained at -60°C. After the mixture was stirred at the
15 same temperature for 30 minutes, the reaction solution was |
‘poured into cooled 10% dilute hydrochloric acid. The
- dichloromethane layer was separated and the agueous layer
was extracted with dichloromethane. The thus obtained
dichloromethane layers were combined and washed with aqueous e
20 saturated sodium chloride solution. The dichloromethane
layer was dried over anhydrous magnesium sulfate, thereby
obtaining 2.5 g of desired compound as a pale yellow oily'
substance.
NMR data_(CD613) §
25 4.1.- 4.3 (m, 2H)
5.9, 6.4 (dt, 1H, J=8Hz, 30Hz)
©9.13, 9.44 (4, 1H, J=20Hz)



5.05, 5.6 (dt, 1H, J=8Hz, 32Hz) -27- 1 Reference exanple 5: (Synthesi
of (Z2)-3-hydroxy-4- fluoro-4-hepten-1-yne) _ After 13.0 g of . /
(Z)-2-fluoro-2-pentenal was di ssol ved i n=388nT of dry tetrahydrofurane, af /.
tetrahydro-, 5 furane solution, of acetyl ene nmagnesi um brom de (the nolar {

amount ,ef dcetReferense example d¢i ddSyathesia ofes(ZImi-hydrownysér8luoro N

al dehyde) was added to } plution drop- wise while it was cooled with ice .
and naintaine&Qﬁ'%f?Qﬁﬁéﬁag%ﬁﬁegf 10C or below. The mixture was stirred -

10 for 30 mnutes while being.cgoled with ice and then stirred at r
for one hour. The react i®hteEI AePof REs (Fdaia qqmﬂiq7ﬁ;¥Rﬁﬂ?RP§Mid#f%?%yde

Lyer vas was HAF AP ELYeF ot 82l BloRe Hoa, ERerAPYARRE SRR 1 oh SHEFEF e

he 1 osi aud waS SraRR e FhidH hingoacResehe haialfs didhianleis

of Lo oS 1 e iihel NG @52 83bEy Y BheOHabiens Bl bWt Was 5P eshéh’)/ 20
that of the said aldehyde) was added to the solution drop-
wisg'ﬁhile it was maintained at 0°C. After the mixture

was stirred at 20°C for 12 hours, 200 mg of'cuprous

10 chloride was added thereto and then the mixture was heated

~ to reflux for 6 hours. The reaction solution was poured
into 100 ml of dilute hydrochloric acid cooled with ice,
and then the mixture was extracted with ethyl acetate
U twice. The ethyl acetaﬁe layer was washed with .saturated

15 aqueous sodium chloridg solution and dried over anhydrous
magne#ium sulfate, and then concentrated to give a residue.
The residue was subjected to silica gel chrbmatography
eluent; n-hexane : ethyl acetate = 3 :1),'thereby.obtaining
1.1 g of the desired compound as a pale yellow oil.

20 2,(°C):  1.4769 (23.0°C)
| NMR data (CDCl,) 8
2.03 (t, 1lH, J=3Hz)
2.65 (4, 1H, J=2Hz)
3.1_(@. 2H)

25 3.8 - 5.0 (bd, 1H)

5.05, 5.6 (dt, 1H, J=8Hz, 32Hz)



O (jt, 3H, J=8Hz) 1.8 - 2.2 (m 2H) 2.56 (d, 1H, 2.5Hz) 4.8, 5.4 (dt, 1H
7,) 36Hz) 25 4.7, 4.9 (dd, |IH, J=2.5Hz, 12Hz) -28- 1

ar gnce exanple 6: (Synthesis of (-9-4%)=3-hydroxy-4-

0- 4- hepten-1-yne) After 1.0 g of ([err])-(2)-3-hydroxy-4-fluoro-4-

spren- |y yrl?eﬁéﬁ'eﬁcé Gxﬁg_\g%be §:act (ByntHediRNo£i $Z$s-3-h§drox -4~
di net hyl - [0)'4Y] yT J-cycl opropanecarboxylic acid were- dlssolved‘hd
50 m§ of beﬂz@@eo-20h§§t§h414yﬂemnm» sul fonic acid was added to the
sol utton. The mixture was heated to reflux for 12 hours while the water was
separated of f. The reafitietn 13l0ig @f WaE) ¥2sfbdoro+ 2-gentenajueass '
pot assi um car bonate sol ution and concentrated to give a residual oil. The
oi | was subjisselived pneSdr atli of aryhitetralydrdforahegr aphy trddydroped
three tines and used 8 pieces of plate of Merck Kieselgel Art. 13792
(el uent ;5 n-fuxane: sglutipn aﬁmetﬂen&)@agnslwebrmidé dithet er eoi soners
| ocated in upper and the | ower areas on the plate, the one with alower Rf
val ue was Ju@ japount of acetylene magnesium bromide was 1.5 times

that of the sald aldehyde) was added to the solution drOp-
wise while it was cooled with ice and maintained:;§ a
temperaturé of 10°C or below. The mixture was étirred
10 for 30 minutes while being cooled with ice and then stirred w
at 20°C for one hour. The reaction solution was poured
into ice?cooléd 5%.dilute'hydrochloric_acid and extracted
with ethyl acetate. The ethyl acetate layer was washed
with saturated agqueous sqdiﬁm chloride solution and dried \J
15 over anhydrous magnesium sulfate. After the solvent was
| distilled off, the residue was distilled under reduced
pressure, thereby obtaining 9.5 g of the desired substance
as a péIe yellow oil.
Boiling point: 85 - 92°C/30 mmHg
20 NMR data (CDCl,) )
| 1.00 (t, 3H, J=8Hz)
1.8 - 2.2 (m, 2H)
2.56 (d, 1H, 2.5Hz)
4.8, 5.4 (dt, 1H, J=8Hz, 36Hz)
25 4.7, 4.9 (dd. 1H, J=2.5Hz, 12Hz)



and then eluted with ethyl acetate. Thus obtained eluent was concentrated
to obtain 510 ng of the |actone of 2-

[ (4-fl uoro-4-hepten-1-yn-3-yl oxy) - hydr oxymet®yt] - 3, 3- 20

di met hyl cycl opr gpanecar boxyli.c .acid as an oil. To oil were added 10 ni of
met hanol _ and 1aem;nﬁnqetexamg&aLﬁfon(Syaehésasdthaﬁ)kﬂa)m3ﬂhy&r 4 <f

for M’{ﬁours at roomtenperature. After that, nethanol was distilled off

and the resi dufil usido-irheptgrcieyneb silica gel colum 25 chromat ography
(eluent; n-hexane : ethyl acetate = 10 : 1), thereby obtaining 235 ng of

the desired (-)-(2)-3-hyditgr 4.0 guofol)hépded~hydroxy-dmrfluonccd- 57,
chl oroform - The thus obtai ned al cohol was converted into the ester of

2- met hoxy- 2- trhﬁﬂﬁﬁﬂﬂ%ﬁXﬂﬁ[ﬂﬂﬁw4e&e§i%fa§h€ 13FFEEBaﬁ§I}§Fé‘9@ﬂﬂﬁn3-

Li chrosortb[err], SI-60 4 M x cm ‘eluent; n-hexane :ethyl acetate =

500 :2) of h|§l&§R§Y¥TZT(ﬁﬁhﬁﬂ%ﬁFYME$hY%)mﬁ¥°599E99é§e§PHPQF-L&ﬂnﬁckﬂm

(+)-|soner in a ratl of 96 to, 4. VM a_conmpound of the present .invention
is used as an H@FQNg Qﬁﬂ¥¥ﬁ4nﬁnf§9 ?ﬁs@ggFSPGalzeoﬁﬁbﬂf Hﬂﬁﬂ4queﬁay

be used as it is.,wthout addi h |ents ner,
however, such & §ﬁ¥éj %é%é gﬂtgg ion. The Wik ture was |

hea;ed to reflux for 12 hours whzle the water was

separated off. The reaction solﬁtion was washed with 2%
10 aqueous potassium carbonate solution and concentrated to
give a residual oil. The 0il was subjected to preparative
a thin layer chromatography [developéd three times and
used 8 piecgs of plate of Merck Kieselgel Art. 13792
U (eluent; n-hexane: diethyl ether = 4 : 1)]. Of the two
15 diastereoisomers.located in upper and the lower areas on
‘the plate, the one with a lower Rf value was scraped off
and then eluted with ethyl acetate. Thus obtained eluent
was concentrated to obtain 510 mg of the lactone of 2-
[(4-f1uoro-4-hepten-1-yn-3—y1oxy)-hydroxymethylj-s,a-
~ 20 dimethylcyclopropaneéarboxylic acid as an oil. To oil
were added 10 ml of methanol and 10 mg of p-toluenesulfonic
acid and then the mixture was left fof 10 houré at room
temperature. After that, methancl was distilled off and
the residual oil was subjected to silica gel column

10 : 1),

25 .chromatography (eluent; n-hexane : ethyl acetate
fhereby obtaining 235 mg of the desired (-)-(2)-3-hydroxy-
4-fluoro-4-hepten-l-yne. |

la}?3 = -34.4° (C=0.57, chloroform)



ol sifiable concentrates, wettable powders, dusts, granules, oil spray,
osols, heating fumgants (e.g. nosguito coils, electric nosquito mats),
o[l Ngs, non- heating fumigants (e géwi'hsect i cidal sheets, insecticidal 15.
|p poi sonous baits, etc. by mixing with solid carriers, Jiquid
ANfikrs, gaseous She ithus m&boda sicohaljoms converted inte j es f
¢ rrul ation, baits, etc., or inpregnating into bases such as nosquito c Il
4grri er, thet sste. dl)2-methoxy-2¥nzidhmaqnmtﬁhxﬁphqnylaoatdcn 0.001 to
95% by melght of the present conpound as an acti Vegin qgredlent The solid
carrier act8ude8PIO analysis f KcelpmuerldqiqumF SI-6Gd mm x|y em,
attapulgite clay, bentonite, terra al ba, pyrophyllite, talc, diatonmaceous
25 eart heluehti;t a~hexanet:a¢ thypdndcetate mitSGhel 2) ml\/dﬂhiwnm:immni um
sul fate, synthetic hydrated silicon dioxide and the |like. Furthernore, in
t he c&seinﬂmattq& dhatititbeast tomposed of r(-<)-isamhericand c(soa-maomémte a
sheet of - 30 - 1 ashestos, pulp plate and the like. The liquid
carrier incausatioof@tpte &li phati c hydrocarbons (e.g. kerosene, light
m neral oils), aromatic hydrocarbons (e.g. benzene,

o When a compound of the present 1nventz.on is

used as an active ingredient for an insecticidal composi-

tion, it may be. used as it is without adding a'ny other

10 ingredients. .Generally_, however, such écnpounds are formilated into ‘\J

emulsifiable concentrates, wettable pdwders; dusts,
granules, oil sprays, aerosols, heating fumigants (e.g.
mosquito coils, electric mosquito mats), foggings, non- .
heating fumigants (e.g. inseciicidal Sheets, inseéticidal ~
15 strxp), poxsonous baits, etc. by m;x;ng wvith solid carr:ers.
| liguid carriers, gaseous ca:riexs, surface active agents,
other auxiliaries for formulation, baits, etc., or .

impregnating into bases such as mosquito coil carrier,

mat, etc. ' | o | .

20 These pr'epara_tions mey contain 0.001 to 95% by weight
'?f the present cdqpound as an active ingredieqt.

The solid carrier includes for example fine
powders or granules of kaolin clay, attapulgite clay,
bentonite, terra alba, pyiqphyllite, tale, diatomaceous

25 _earth, calcite, corn stalk powder, walnut shell powder,
ﬁrea, ammonium sﬁlfafe, synthetic hydrated silicon dioxide
and the like. Purthermore, in the case of mat preparations,

the solid carrier includes a ceraﬁic plate, a sheet of

e

r
1P

—




t°ot uene, xyl ene, nethyl napht hal ene), hal ogenated hydro- 5 car bons (e.q.
di chl oronet hane, trichloroethane, carboa g@tcachloride), alcohols (e.g.
met hanol , ethanol, iso- propanol, ethylene glycol, ceIIosoIve[err] ),

b "
if&er”is((eegq"f‘fﬁgFeePﬁ‘Phy& ?ﬂ’#e ‘*‘f"?‘"%"?é# P84 Iesters'%S ol
' t
?tel ?’S?ﬁé?hﬁ?%‘?%%%l $6% ehalipli A¥PUALLS h%fﬁ?‘r‘%*?aétf (S ’?*?éé'e L

T
Elncisu(ggisgfor e %Ehkfgggf’err ﬁg?&%ﬁ%%ﬁﬁéeﬁea ggt ol eum gas Je
elrruanl %ll C:: pg‘?] egﬂsbe | on wettl %"W ude %?aggew hgl’?irool’.l-l c
surface apt iggrBoRg! fleSPChdi%HﬂB’ro%?e&ﬁaﬂs  abpsgkias tAined! Edrnoear Y1)

sul f onat es, osucci nates yoxyethy ene

al kylaryl ethoer aéRIBESHRY WIS K S(e@pméleh@ﬁswlaenumm /g mal i n

condensates, etc. and nonionic surface active agent S such

pol yoxyet hy|§’f@%§h51| g&@qgneog%ﬁgagt mﬂﬁﬁ‘ yetﬁswm ogg{._glqgsb Qck

copol ymers, “sorbitan fatty acid’e yl ené sorbitan‘fatty

acid esters adétone ekl ¥ty 1 KetHd| ¢ PohExEHoA , SLBoHRFONE)! S.

di spersing agents, etc. includes for exanplee$|gnosulfonates alglnates
pol yvinyl al¢hers qe.g.adiethyl aaner, @Fskdne getétrahydrofuran),

10 esters (e.g. ethyl acetate), nitriles (e.g. acetonitrile,
isobutyronitrile), acid amides (e.g. dimethylformamide,
dimethylacetamide) , dimethyl sulfoxide, vegetable oils

(e.g. soybean oil, cotton seed oil) and the like. The
s - gaseous carrier includes for example freon®™ gaq. 1pG
15 (ligquefied petroleum gas), dimethyl ether and Ehe like.
The surface active agent used for emulsification. dispersion,
- wetting, etc. includes for example anionic surface
active agents such as the salts of alkyl sulfates, alkyl-
(aryl) sulfonates, dialkyl sulfosuccinates, the salts of
20 polyoxyethylene alkylaryl ether phosphoric acid esters,
naphthalenesulfonic acid/formalin condensates, etc., and
‘nonionic surface active agents such as polyoxyethylene
alkyl esters, polyoxyethylene polyoxypropylene block
. copolymers, _sorbitan fatty acid esfers. .polyoxyethylene
25 sgorbitan fatty acid esters, etc. The adjuvants for
formulation such as sticking agents, dispersing agents,

etc. includes for example lignosulfonates, alginates,

polyvinyl alcohol, gum arabic, molasses, casein, gelatin,



-31- 1 CMC (carboxymethyl cellulose), pine oil, agar, etc. The stabilizer
i ncl udes for exanple al kyl phosphates [e.g. PAP (isopropyl acid phosphate),
FCR (tricresyl -phosphate)], vegetabl e 0ijs,.epoxidized oil, the foregoing
ace 5 active agents, antioxidants (e.g. BHT, BHA), fatty acid salts

Jg. sogiu | q@la®boadinie BlEealhtd t Cph41€s K |
P getﬁyle s'f%gr at €) ﬁ?the Il ke. sﬁl?azt bx?%rﬁuglat fhg:?%exgrr% egﬁfv%ﬁmlll 0)

a. The BEabeNY 2@ NI 6 eféi"oéﬂaﬂpl@oﬂnﬁzndpﬂ@sp@ﬁ&@d brsl, 4.0 pAP
Table 1. Parts in the exanples are by weight orrnul ati on exanple 1 One

part of eachigbpirepyilr erdid plicephate) ( 1rcPo (¢20kresy19pheapimtal) Ker osene
are mxed to obtain an oil spray of each conpound. 15 Fornulation exanple 2
0.5 Part of vegeltabilet ki Iz csepoxidipedndil| 1theo fo2epodnd Furfauuts of
kerosene are mxed to obtain an oil spray of each conpound. Fornulation
exanpl e 8 28ctive agents), arntioxibdantsh (ef gt hBHE, e BHAY) ,c Eatchynagscid) to
(20) and 99.8 parts of kerosene are m xed to obtain an

salts (e.g. sodium oleate, calcium stearate), fatty acid

esters (e.g. methyl oleate, methyl stearate) and the like.
Next, formulation examples will be shown. The
present compounds are shown by Compound No. described

10 in Table 1. Parts in the examples are by weight.

Formulation example 1
One éart of each of the present compounds (1)
to (20) and 99 parts of kerosene are mixed to obtain an ;)
oil spray of each compOund;l
15 Formulation example 2
0.5 Part of each of the present compounds (1) to
(20) and 99.5 parts of kerosene are mixed to obtain an N
: S

oil spray of each compound.

Formulation example 3
20 0.2 Part of each of the present compounds (1)
. to (20) and 99.8 parts of kerosene are mixed to obtain an

0il spray of each compound.

Formulation example 4

0.1 Part of each of the present compounds (1)



oi | spray of each compound. Formul ation exanple 4 0.1 Part of each of the
present conpounds (1) -32- 1 to (20) and 99.9 parts of kerosene are
m xed to obtain an oil spray of each compod3@d= Formul ati on exanple 5 0.2
Part of each of .the present conpounds (1) 5 to (20), 1 part of piperonyl
but oxi de aril %S(za)tandf 9Refopartsarcf Kermbene ciateimixed otd ebtaynoén
eacH\ebnpound Fornmul ati on exanple 6 0.1 Part of each of the present
conpounds (1) ail (gPrayOof parh gbompcpurdnyl but oxide and 99.4 part 10 of
kerosene are mxed to obtain an oil spray of each conpound. Fornul ation
exanple 7 10 Parts of each of the present conpounds (1) to (20), 14 parts
of pol yoxyethyl ene styryl phenyl ether, 15 6 parts of cal cium

dodecyl benzen&axmehationnexappde 5s of xylene are well nixed to obtain an

enul sifiable concentrate of each conpound. Fornul ation exanple 8
0.2 Part of each of the present compounds (1)

5 to (20), 1 part of piperonyl butoxide and 98.8 parts of

kerosene are mixed to obtain an oil spray of each compound.

Formulation example 6 | _
0.1 Part of each of the ptesent compounds (1)
to (20), 0.5 part of piperonyl butoxide and 99.4 part
10 of kerosene are mixed to obﬁain an oil spray of each

compound.:

Formulation ekample 7
10 Parts of each of the present compounds (1)
to (20), 14 parts of polyoxyethylene styrylphenyl ether,
15 6 parts of calcium dodecylbenzenesulfonate and 70 parts
of xyiene are well mixed to obtain an eﬁulsifiable

concentrate of each compound.

Formulation example 8
5 Parts of each of the present compounds (1)
- 20 to (20), 20 parts of fenitrothion, 21'parts of polyoxy-
| ethylene'styrylphenyl ether, 9 parts of calcium dodecyl-
bénzenesulfonate and 45 parts of xylene.a:e well mixed

to obtain an emulsifiable concentrate of each compound.



5 Parts of each of the present conpounds (1) 20 to (20), 20 parts of
fenltrothl on, 21 parts of polyoxy- ethylene styryl phenyl ether, 9 parts of

10" parts

odecyl benzenesul fonate and #53paets of xylene are well nixed to
enul sifiable concentrate of each conpound. -33 Formul ation
54 B Eom&ﬂneoxmpﬂ.etlﬁe present conpounds (1) to (20),
rothion, 3 parts of calciumlignosul fonate, 2 parts of sodium
ulfate and 626 szttsodf each lof |ﬂ'\¢lyﬂretcdtscbm\mﬂ9x(m3 are
pUl veri zed and ni xed A ogether to obtain a wettable powder of each

- conpound. €or 2103t A0 cpartiscoX0 ferd trothidn £a3 hpat tihe foicad ws ompounds

(1) 10

to (20), 2 parts of carbaryl, 87 parts of kaolin clay and 10 parts

of talc arkiigmblsulfomatesgd2apartscat tsosiilwerlaargdt sulfate dnd ogsul ati on
2

of each conpound. ‘Fornul ation exanple 11 5 Parts o

conpourlis paytssof syrtheticphydraited neilicon dionide are a1yl oxi de

parts of calciumlignosul fonate, 30 parts of bentonite

10

15

20

‘25 portion to each container, 50 parts of a propellant (liquefied petroleun

pulverized and nixed together to obtain a wettable powder

of each compound.

Formulation example 10 _

' One part of each of the present compounds (1)
to (20), 2 parts of carbaryl. 87 parf.s of kaolin clay and
10 parts of talc are well pulverized and mixed together

to obtain a dust formulation of each compound.

.l'-‘ormulat:.on example 11 |

5 Parts of each of the present compounds (1)
to (20), 1 part of synthetic hydrated silicon d:.oxide. 2
parts of calcium _lzgnosulfonate, 30 parts of bentonite
and 62 parts of keolin clay ake_ well pulverized and mixed

thoroughly, kneaded well with water, granulated and then

dried to obtain granules of each compound.

Pormulauon example 12
0.4 Part of each of the present compounds (1)
to (20) and 49.6 pari_:s of deodorized kerosene are well

‘mixed into resprestive solutions. Aerosol containers are

"filled with the solutions, and after attachina a valve

each of the present

~

"



and 62 parts of kaolin clay are well pulverized and m xed thoroughly,
kfheaded well with water, granul ated and then dried to obtain granul es of ¢
each conmpound. 20 Fornul ation exanple 12 @4 <Part of each of the preser
corfpounds (1) to (20) and 49.6 parts of deodorized kerosene are well ni[ke
into resplestga®) sks gharged \gtherein Fhzough sthe cvalveunderhpriessure
solyti ons, 'and after attaching a valve 25 ortion to each container, 5
parts of a prispobtainanRiirbased aszasel of each gemponndehar ged
therein through the val ve under pressure to obtain an oil-based aerosol of
each conpound. Fornul ation exanple 13 0.2 Part of each of the present:
conpounds (1) 5. to (20), 1 part .of piperonyl butoxide and 48.8 parts of
deodori zed kéLUGEﬁkﬂhé%nmﬂﬁﬂmPﬂﬁeéﬁ nto respective sol utions. Aeroso
containers are filled with the solutions, followd by the procedures
described in Formul ati ob- éxBagke of> each of the pPreseot cempPaundsol (1t each

conpound. 10 Fornul ati on exanple 14 0.2 Part of .each o e_present
_conmpounds  1)tQ o(20h) , 1 P3TKPE PLRRZANNL PR ﬁ&ﬁ QQ.EG‘&gapt pazts of

deodorized kerosene are well mixed into respective solutions.

Aerosol containers are filled with the solutions, followed by
the procedures described in Formulation example 12, to

obtain an oil-based aerosol of each compound.

10 Formulation example 14
| 0.2 Part of each of the. present compounds (1)
\/ o to (20), 0.2 part of d-phenothrin and 49.6 paz;ts of
deodorized kerosene are well mixed into respective solutions.
" Aerosol containers are filled with thg solutions, followed by
15 the procedure described in Formulation example 12, to

obtain an oil-based aerosol of each compound.

Formulation example 15
0.2 Part of each of the present compounds (1)
to (20), 0.05 part of d-resmethrin and 49.75 parts of
20 deodorized kerosene are well mixed into respective solutions.
Aerosol containers are flil'l_ed with the solutions, followed by
the procedure described in Formulation example 12, to

obtain é_n oil-based aerosol of each compound.



deodori zed kerosene are well m xed into respective solutions. Aerosol
- coptainers are filled wwth the solutions, followed by 15 the procedure
gSgr\\bed in Formul ation exanple 12, dg@®hbiain an oil-based aerosol of each.
d. Formul ation exanple 15 0.2 Part of each of the present conpounds
(2PormuPieieht eamBleyEt hrin and 49.75 parts of 20 deodorized,
gsgne are well m xed .into respective solutions. Aerosol. containers ar
cd with the sol upi,Qnparieold PV&scRYoEhehRr nt Cifpodds | (1)
|l ation exanple 12,7 to obtain an oil-based aerosol of each conpound.
- 35- For Mgt { 26) $X0TH! pak® O£ pRarhe Shr £aC 568 Lo £ 0658 )
to (20), moéc’jll (p?rj]?t ?of ,_.-"'per?rret hﬁ n and 49.4 pa?’tn;uf g?hge(%or i_zeodfkeroseggzéée_
vel | m xed xbRbdpnaeare Gl ¥ Griked Uiritensesphet i kohitioAs e perdsolagentiatihest Wi t h
the solutions, followed by the procedure described in Formnulation exanple
12, tosobt aire Fildd vhiadedleerssbit déneacfiotbopedndy Ehenpretednrexanpl e 17
0.2 Part of each of the present conpounds (1) 10 to (20), 0.2 part of

d- cyphenoid¥ser #5éd4nc Foaivla¥ion example 12, to obtain an oil-based

aerosol of each compound.

Formulation example 17
0.2 Part of each of the present compounds (1) o/
10 to (20), 0.2 part of 'd-cfphenothrin and 49.6 parts of
deodorized kerosene are well mixed into 're.spectiv'e solutions,
Aerosol containers are filled with the solutions, followed by ~
the procedure desi:ribed in Formulation example iz, to

obtain an oil-based aerosol of each compound.

15 F'o_rmulation example 18 _
0.2 Part of each of the present compbund' (1) to |
(20), 0.5 part of fenitrothion and 49.3 parts of deodorized </
kerosene are well -mi'xed‘i:ito respective solutions. lAlerOSOI
-containers are filled with the solutions, followed by the procedure
‘20 described in Fo‘rmulation ‘example 12, to obtain an oil- |

based aerosol of each compound.

Formulation example 19
0.05 Part of the pré'sent coxhpouixd (4), 0.2 part
of tetramethrim, 0.05 part of resmethrin, 7 parts of xylene
25 and 32.7 parts 6f deodorized kerosene are well mixed into

o ——



tleodor i*’zed kerosene are well m xed into respective solutions, Aerosol
containers are filled with the soluti ons, gl | oned by- the. procedure
described in Formul ati on exanpl e 12 to Obf&i 7 an oil -based aerosol of |

¢orpound. 415 For Iatlon exanpl Part .o t he resent
con@nd (11) ?c§°( Byon.o, %“ﬁ&?&‘ﬁf c?’é‘?ﬁ’f"?ﬁt‘fﬁ Sﬁ{lfﬁawhhg’ ?’%aﬁ? U¥CRieodo
ker ne are | H§33¥§ S U 'ﬁﬁﬂ
filled with t%@iia?léjt [ OXS%?O %yyft hgﬁp?ocegar.éigglsgg escri é;e?l:f
Fornulation based aerosol of each conpound
Formul ati on exa * %é 838583 rt<§£k¢§§present -conmpound (4), 0.2 part of
tetranethrim O. 05 part of resnethrin, 7 parts of xylene 25 and 32.7 parts
of deodorized kerosene are well mxed into 1 a solution. An aerosol

container is gdihelavibh bm,,?qéjtz'a)n followed by the procedure in
Formul ati on exanple 12, to obfain an oil-based aerosol Forrrul ation exanpl e

20 5 5 0.4 Parp, qf p& S o%%
parts of piperonyl butoxide, ?@gfpa‘r{%‘ fdgg | ze eros ne dz@ pa"z?
of emulsifiabiFppgeptparts of piperonyl butoxide, 11.6 parts of

deodorized kerosene and 1 part of emulsifiable agent
(manﬁfactured by Atlas Chemical Co., Ltd. uﬁdet a-iegistered
Trade Hark"Aﬁomos 300") are well mixed, and 50 parts of
\v/ 10 distilled water are added thereto. The resulting emulsion
| is charged with 35 parts of deodorized butane and deodori?ed
propane (3:1 mixture) into an aerosol container to obtain B

) a water-based aerosol of each ‘compound.

Formulation example 21
15 | "~ 0.3 Gram of each of the present compounds (1)
to (20) is dissolved in 20 ml of methanol. This solution
and 99.7 g of a mosquito coil carrier, which is a 3:5:1
Ny - mixture of Taba powder, Pyrethrum marc and wood powder,
are uniformly mixed with stirring. After evayorating
20 methanol, 150 ml of water is added to the residue, and
- the mixture is well kneaded, shaped and dried to obtain

mosquito'coils of each compound.

Formulation example 22
0.2 Gram of each of the present compounds (1)
25 to (20) is dissolved in 20 ml of methanol. This solution



mnuf actured by Atlas Chemical Co., Ltd. under a registered Trade Mark
prys 300") are well nmixed, and 50 parts of 10 distilled water are added
The resulting emul sion is charggg¢ with 35 parts of deodorized
5 and deodori zed propane (3:1 m xture) into an aerosol container to
X al watrad -9%s8dg aef os oinosfud &oh codidpmantiémrans avixed exfioplewed 15
~ gnan1of each of the present compounds (1) to (20) is di ssolved'in 20
¢t hanol byThthe sprecedureaddescribest in Fosmplation exampler2lwhich is
-aN8¥5:1 mxture of Taba powder, Pyrethrum marc and wood powder, are
uni fornl y nitedhtainsmesgpige gpids ofamach isamp@andet hanol, 150 m  of
water is added to the residue, and the mxture is well kneaded, shaped and
dried to obtain nosquito coils of each conpound. Formul ati on exanple 22 0.2
G am of each of the§§$esent cgnpg nds (1) 25 to (20) is dissolved in 20 m
of net hanol Formpkatipnexample. g?- 1 and 99.8 g of a nosquito coil -

axampi e BLC o obiain hobcOFeh bh eBcl ok e FatanE compotnds’ )t

(20) is dissolved in 20 ml of methanol. This solution and

99.9 g of a mosquito coil carrier are mixed, followed by
‘the procedures described in Formulﬁtion-example’Zl, to

obtain mosquito coils of each compound.

10 Formulation éxémple 24
| 0.05 Gram of each of the present compounds (1)
to (20) is dissolved in 20 ml of methanol. This solution L)
and 99.95 g of a mosquito coil carrier are mixed, foliowed
by the procedures described in Formulation example 21,

15 to obtain mosquito coils of each compound.

' Formulation example 25
_ 0.02 G:am‘qf each of the present compounds (1) ’
‘to (20), 0.01 g of Yosinox 425 (a registered Trade Mark
_.of Yoshitomi Pharmaceﬁtical Co., Ltd.), 0.07 g of isopropyl
20 myristate and 0.05 g of deodorized kerosene are well mixed
to make the premixture éolutions_of fumigant. a pulp
plate having 3.5 cm_iﬁ length, 2.2 cm in width and 0.28 cm
in thickness is impregnated with each solution to obtain
an electric heating mat of each cémpound.

25 In this formulation, a sheet of asbestos can be



Formul ati on exanple 23 5 0.1 Gram of each of the pr esent .
conpounds (1) to (20) is dissolved in 20 M of nethanol. This solutionAnd
99.9 g of a nosquito coil carrier are m »ed8 ol lowed by the procedureg ¢
described in Formul ati on exanpl.e 21, to obtain nosquito coils of each
compound. 10 Rused | as i ancaxpietcifidte@adsod aineofpudyciplate.he present
compeunds (1) to (20) is dissolved in 20 M of nethanol. This solutio
99. 95 f a nmosquito coil carrier are mxed, followed by the procedures
described in Formulation exanple 21, 15 to obtain nosquito coils of each
conmpound. For gmmebationnexample0262 G am of each of the present conpounds
(1) to (20), 0.01 g of Yosinox 425 (a registered Trade Mark of Yoshitom
Phar maceutical Co., Ltd.§:0b Gvag o Pgsgr@5ywhaanﬁﬁaQﬂﬁqumpqpmﬂoslb of
deodori zed kerosene are well m xed to nmake _the prem xture sol utions of _
fumgant. A pid HF%te $el1 g BEsYRLPRX 4251h 0-98> 95 £84RRIPENd 0. 28 cm
in thickness is i hpregnate | eac olytiqn to.obtain an electrjc :
heat i ng matSs ofmlé%gt?: d&m'ég g o eﬁﬂr‘»ﬁ%i"&%ﬁﬂﬁ A% NeYE sheet o
asbest os Canl%ixed,-followed by the procedures described in formulation
example 25, to obtain an electric heating mat of each
compound.

In this formulation; a sheet of asbestos can be

10 used as a carrier instead of the pulp plate.

Formulation example 27 | _
K;) | 0.05 Gram of each of the present compounds (1)
| to (20), 0.01 g of'Yosihqx 425, 0.04 g of isopropyl
myristate and 0.05 g of deodorized kerosene are well
15 mixed to make the premixture solutions of fumigant. A
pulp plate having 3.5 cm in length, 2.2 cm in width and
0.11 cm in thickness is impregnated with each solution
N to obtain an electric heating mat of each compound.
In this formulatibn, a sheet of asbestos can be

20 used as a carrier instead of the pulp plate.

Formulation example 28

| - 0.025 Gram of each of the present compounds (1)
to (20), 0.01 g of Yoshinox 425, 0.065 g of isopropyl
_aicdhol and 0.05 g of deodqrized kerosene are well mixed,

25 'foliowed by the procedures described in Formulation example



~used as a carrier instead of the pulp plate. Formulation exanple 26
am of each of the present conpound (1) to (20), 0.01 g of Yosinox
08 g of isopropyl 5 nyristate and 0.05 g of deodorized kerosene are
W xed, followed by the procedures$ 3&stribed in formul ati on exanpl e 25,
adt ai n an electricageatin I s fornulation,

' N . d..
ol oot 65 ChFabl 4D SHEEFTIC DEARINEIANG £ ARG FPRERLIY: i at "
F | ati le 27_0 G, f h of t t t
e AR ST e
iz '
fum gant . %ep Iigpfa%grﬁgé#n%ggﬁ:?a?m%én%Héﬁé}qﬁl?%gg‘% in wdth and 0. 11

cmin thickness is inpregnated with each solution to obtain an electric
heating mat of each compound. In this fornulation, a sheet of asbestos can

be 20 used I o d of the pulp plate. Formulation exanple 28
0.025 G amo ea%ﬁég?ﬁtﬁgag_ggeﬁt conmpounds (1) to (20), 0.01 g of Yoshi nox

425, 0.G65 g of isoprgpyl gphfBe edeh @0%He YrdlorleréamotRALSES are

wel | mxed, . _ _
' to (20) is dissolved in a proper amount of acetone. A

porous ceramic plate having 4.0 cm in square and 1.2 cm
~in thickness is impregnated with the acetone solution to

obtain a heating fumigant of each compound. \;/

10 Formulation example 30

0.02 Gram of each of the presént.compdunds (1) to -

(20) is disédived in a proper amount of acetone. A strip v/
of filter paper having 15 cm in length and 2 cm in width
is impregnaﬁed with each.acetone.solution to obtain an
15 insecticidal strié of each cqmpouna.
Formulation example 31 S
g

0.2 Gram of each of the present coﬁpounds (1)
to (20) is dissolved in a proper amount of acetone. A
sheet of filter paper haﬁing 15 cm in léhgth and 10 cm in

20 width is impregnated with each acetone solution to obtain

an insecticidal sheet of each compound.

These preparationé are used as they are or as
diluted solutions with water. Also, they may bé applied
in mixture with other insectiéides,'ﬁcariciaes, ;ematocides,

25 fungicidés;'herbicides, plaht growth régulatofs[



25 follomed by the procedures described in Formulation exanple - 39 -
27, t6 obtain an electric heating mat of each compound. In this
fornulatlon a sheet of asbestos can she#used as a carrier instead of
pulp pl ate. Forrul ation exanple 29 5 0.1 G amof each of t
pr esent domﬁuguti(ﬂgrtp $84)1 mmptou!ﬂluihdrtheplbheu amount of acet
poroug ceranic plate having 4.0 cmin square and 1.2 cmin thickness iY
i mpregnated with the sWhéantheopriesent conpoumd ai @casedgasuangant of each
conmpound. 10 Fornul ati-on exanple 30 0.02 G am of each of the present
conpounds (Insectijidal dompositicn) dts dosagevrateoisagenerally’ strip
of filter paper having 15 cmin length and 2 cmin wdth is inpregnated
with each a&& diee 500 ugi pert haobt Hhememilsifiablei dcahcentrates cach
conmpound. Fornul ati on exanple 31 0.2 G am of each of the present conpounds
(1) to (20) wettiblel powders; wtsperareised cforceontrol bisgeagrdicul tural
paper having 15 cmin length and 10 cmin 20 width is inpregnated with each
acet one sol peists tas ohgueous dilute solutions, the application concen-

_tration of the compound is 10 to 1000 ppm. When emulsifiable
concentrates, wettable powders, etc. are used for control-
ling unhygienic pests, they are diluted with waﬁer to the
>~ 10 solutions containing 10 to 10000 ppm of the compound and
 sprayed. Dusts, granules, oil sprays, aerosols, mosquito
coils, electric mats, fumigants, volatile agents, etc. are

used as they are without dilution.

1

- Next, test examples will be shown. The present
15 compounds are shown by Compound No. in Table 1, and
compounds used as a reference are shown by Compound symbol

in Table 2.



an insecticidal sheet of each conpound. These preparations are used as they
are or as diluted solutions with water. Also, they may be applied in

4 xt0fe with other insecticides, acaricides, nematocides, 25 fungicides,

b bi ci des, plant growth regul atorse 41 «40- 1 fertilizers, soil inprovers
7 the I'ike. Wen the present conpound i's used as an insecticidal. W,
QRosition, its dosage rate is gerRablléy2SO to 500 g per ha. Wen
sifiable concentrates, 5 wettable powders, etc. are used for
controlling agricultural pests as aqueous dilute solutions, the application
concen- tiSymbol of the coSpeuecture 10 to 1000 ppm WeNameul sifiable
concentrates, wettable powders, etc. are used for control- |ing unhygienic
pests, they are diluted with water. to the 10 solutions containing 10 to
10000 pp\of t he conpound &nd sprayed. Dusts, granules, oil sprays,

aerosol s,™nosquito \MJ’Q Ill ectric mats, fum gants, volatile agents, etc.
are used as{X)ey are HNext, tMalathdonles will be shown.
The present 15 cor‘rpcli$63 are dhown by npound No. in Table 1, and

conpounds used as a reference QHpxCOAgHYY Conpound synbol

/\)\roc L Compound No. 38
& gH ' described - in Japanese

(B) L

Cl published examined
paut‘xgozgglication
NQ. .80 J
/\)\r Oﬁ Compound No. 74
L4 b - described in the same B
{€) i o c1 patent application as S
mentioned above -
. . oc
(D). 5 7 i Y\=<H3 Allethrin
' o o CHs

1 | Test example 1

I The emulsifiable concentratesof the following

present compounds prepared according to Formulation
example 7 were each diluted wiﬁh water to obtain réspective
5 200 times dilution aqueous solutions (corresponding to 500
ppm) . . _ .
Two ml of thus diluted solutions were impregnated



in Table 2. / - 41 -. Table 2 Synbol Structure
Nanme [err] Mal at hi on Corrpound ]z\lo 38 [err]

descri bed in Japanese (B) publ i shed exam ne
atent applicati.on _No. 42045/' 80 Conpound No. 7
gescr, b Sp;ln ﬁﬁ,;osg,;eg(@f the artlf:.clxal diet for tobaccp,CUEWOIBS| i cati

d ab th 1_Test ‘
zliSThe em(jlngl fﬂi&’%tﬁ@f and thies oﬂfﬂ@aﬁ?@%ﬁg%{glﬁgoﬁﬂlﬂggﬂr éﬁa;rgd
according to For atlo exampl e 7 e ea ‘? wth vvat ? obt ain
et e & S0palymrylane i e ol Rk o flan ?esnﬁeﬁgﬁa. iyedsoso0

PP . Then, ten 4th instar larvae were released therein.

S Six days after, the dead and alive of the larvae
were observed to calculate the mortality (two repllcatlons) .

The results are shown in Table 3.



"Two m of thus diluted solutions were inpregnated -42- 1 into 13 g of
the artificial diet for tobacco cutwornms (spodoptera litura) and thus

r-epa diet was placed in a polyethylsene cup of 11 cmin dianmeter
ely. Then, ten 4th instar |arvae were rel eased therein. 5 :
after, the dead and alive gg ige3larvae were observed to calculate
dlity (two replications). The results are shown in Table 3. -

‘est conpound - Mortality (% (1) _ 100 (2)
dﬁgg‘;é:gompdund Mor_tioltgtgrgr(%) o 100(e)

(1) 100
(2 100
(3) 100
(4) 100
(5) 100"

6y 100 |

(7 100 | o
(8) 100 . | |

(9) 100

(10) 100 f%

(11) 100 B
(12) 100
(13) 100
(14) 100
. (15) 100
(16) 100
(17) 100
(18) 100
(19) | 100
(20) 100
No treatment 5




u

(8) 100 (9) 100 (10) 100 (11 )

100 (12) . 100 (13) 100 (14) 100
(:15) 100 (16) - - 44 00 (17) 100 (18)
100 (19) ; 100 (20) 100 No treat nent : : ,
5 . -44- 1l Thestecexmampre?2The enulsifiable concentrates of the follow ng\

present tonpounds and a reference conpound obtained according to )
For nul ati on exanpl e 7 wihe emydsdifiiabde Tonaentrates 1of obhei follewinyi ve
200 tinmes dilution aqueous solutions (corresponding to SOO.Epn), and rice
seedl i ngs (ahmueseatcnpmpopéﬂgtHPdNQ%?Qﬁ%ﬁRRFQ(ﬂOMPQUBd obtained :

according to_Formulation example 7 were each diluted

5'_with water to obtain respective 200 times dilution

agueous solutions (corresponding to 500 ppm). and rice

seedlings (about 12 cm in length) were dipped for 1

minute in the resulting aqueous dilute solutions. After

air-drying, the seedlings were placed in a test tube, and

'10 10 adults of a resistant strain of g:een rice leafhopper

(Nephotettix cincticeps) were liberated in the tube. Aftér
one day, the dead and alibé of the insects were observed
to calculate the mortality (two replications);

ijf _ The results are shown in Table 4.



m nute.jn the resul ting aqueous dilute solutions. After air-drying, the
seea"ng. were placed in a test tube, and 10 10 adults of a resistant

e/ After one day, the dead and alive of the |nsects were observed to
Z?‘ o5 Tabl'e 4 Test compound MR 14y (5 (D o oo’ (o
100 Yq3); | 100 (4) 100 (5) 100 (6)
100 (7) 100 (8) 100 (Q) 100 (10)
100 (11) 10@eé£2hompound Moﬁﬁ&lity (%)
1y 100
(2) 100
(3) 100
(4) 100
(5) - 100
(6) 100
(7) 100 | U
(8) _ 100 | | o
(9) | 100 | N
(10) 100 A
- (11) 100 | ~/
(12) 100
(13) 100
(14) ' 100
(15) _ 100
(16) | 100 v,
(17) 100
(18) | 100
(19) 100
(20) 100
(a) | 50
No treatment 5




(i3) | 100 (14) 100 (15) 100 (16)

100 (17) 100 (18) 100 (19) 100 ( 20)
100 (A 50 No treatnment = 46 - 5 -46- 1 Test exanpl e
3 After the follow ng chenical conpounds of this invention and reference
conpg:yfslme acetone to prepare solutions with a given Tl
conc ation, 1 m of 5 each of pr epar.ed _sol uti ons_ was N
hormogeneousl y appl i ed t&ﬁ?ﬂ% Fﬂﬁe%°gé GS£§&€a&fc&ﬂ@Qﬁﬂ?ﬁxﬁﬁthﬁ%h N

é“cé{‘oﬁec&”a;”&?ér%&%ew §'fefetthas Et@a 38 é??s%%@mse&waﬁég Af_ter?e
(5 cm i n di afdt SPSRAF .S %ﬁ?ﬁéﬁaﬁ%?tﬁﬁﬁ%ﬁﬁrﬁ%‘és%%s%a s LR O
5 each of the thus prepared solutions was homogeneously
applied to the inner bottom surface of a glass petri dish
with 9 cm inner diameter and 2 cm height (bottom area,
63.6 cmg). After acetone was evaporated off, the thus
treatéd glass petri dish was put upside down on a'hylon
10 gauze (16 mesh) used as a cover of a plastic cup (9 cm in

N~ diameter and 4.5 cm height) to which 20 female adults of

susceptible houseflies (Musca domestica; CSMA strain) had
been liberated. As the houseflies wefe interposed by

\_/ 'the nyloh gauze, they couid not contact the applied surface

15 directly. Sixty minutes after, the number of knocked

down adults was counted to calculate KDg, value
(50% knock down dosage). One-hundred and twenty
minﬁtes'after, the petri dishes were removed and
water and feed were given to the adults. Twenty-fouf

_ 20 hours after, the dead or alive of the adults were observed

| to calculate LDg, value (50% lethal dose) (two feplica-
tions).

The results are shown in Table 5.



suscepti bl e houseflies (Misca donmestica; CSMA strain) had been |iberated.

s~t he houseflies were interposed by the nylon gauze, they coul d not

BctY the applied surface 15 direct I4-;7. Sixty mnutes after, the nunber of
dcked down adults was counted to cal cul ate KD50 val ue (50% knock down
e'i‘gy One- hundred and twenty m ngagdeafser, the petri dishes were
eqDyed and water and feed were given to the adults. Twenty-four 20 hour's#”
@r, the dead’or alive of the adults were observed to cal cul ate LD50

aI ue (50% |re-m§ I 00s€e) ([t repreca- 11ond.. [N esults_are shno Tn -
Tabl e 5. - 4 e_stray € Sﬁgggg al.sl-ue { A Val 'ug' -'Pg;é %fgf)?mgyzgfr] val ue
(ng/[err]) ¢ofiMRRENT | of 2EFeE(SY, » ATEPT 223 HIORES (1) |
0. 55 0.37 (2) T 1 1.3
(3) (I 5 0.55  0.53|(4) 0.37 1.0
0.78 (5) ' i3 | 3.9 (6) - 0.95
0. 74 | - (2) 1.1 1.3 .
| (3) o 1.5 0.53
(4) 1.0 0.78
(5) 3.3 | - ‘3.9
6 |  0.95 | 0.74
(N | 1 ] 0.77 v
(8) : 2.3 2.7
(9 1.9 | 1.3
(10) 1.4 o 0.93 £,
' | - : -’
(11) 4.7 7.1
(12) | 2.5 1.7
(13)  0.44 | 0.30
(14) 0.53 ~0.23
(15) 2.4 - 0.71
() | ~ 0.88 1.0 | S
an | ~ 0.34 | 0.1l |
(18) 1.4 0.70
(19) © 5.9 0.57
(20) ' 2.1 0.57
(B) >50 >50
(C) ' >50 >50




C7) 1.1 0.77 (8) 2.3 .

2.7 (9) 1.9 - 1.3 (10) 1.4

0,93 (11) 4.7 -~ 48 - 7.1 (12)

1.7 (13) , 0.44 . 0.30 (14)

0.23 (§5) 1 , Te xamplé- 0.71 (16) |
o.sév'iL st e Plgléo (17) 0.34 : .
0.11 (18) THe mosquito coils contaihify (0LBs and 0.15% 5.9 -
0.57 (20) - 2.1 0.57 (B) g >50

[err]50 (O of the preséntlOcompounds or a refer¥rte compburid Wate exanpl e
4 The nosquito coils containing 0.3%and 0.15% of the present conpounds or

a reference gugpared veceopdingr ¢d theopdiovedurdshd rpRooawiletsiom
Formul ati on 5 exanple 21.
5 example 21.

Into a 0.34.m3

glass chamber were liberated
each of 10 female adults of common mosquitoes (Culex
pipiens pallens) and 10 adults of houseflies (Musca

domestica) (§/9= 1/1).

L 10 . Then 1 g of each of the mosquito coils were
~ ignited on both ends and placed in the chamber.
Thereafter; the number of'knocked down insects
N was counted at various time intervals to calculate KTg,
k;; value (50% knock-down time) by the probit method (two
15 replications). | '
The results are shown below.
Table 6
KTgo value (min)
AN, cogggﬁnd common mosquito |  housefly
- 0.15% 0.3% 0.15% | 0.3%
(1) 4.1 3.8 5.9 4.6
(2) 7.3 6.5 6.0 5.6
(3) 4.5 4.3 - 6.6 6.1
(4) - 4.2 <3.0 4.9 4.8
(14) 4.5 | 3.9 5.9 5.8
(17). 3.4 3.1 4.8 | 4.2
(D) 14 11 22 16




| to a8 0.34 [err] glass chanmber were |iberated each of 10 female adul ts of
gun nosquitoes .(Cul ex pipiens pallens) and_10 lies

a donmestica) ([err] = 1/1). 10 - Then of ‘the
fIsqhito coils were igni ted on both 48ds and \mmmm\ﬁh“ E‘o
jidgeafter, the nunber of knocked down msectﬁ rlous t|
rval SWEATC26c OLAIMBDBSES val ue (50% knock- dotwn ti fre) ' by t he probi t

et hod (two 15 replications). _The results are shown bel ow. Table 6 KT50
value (niky Test A m%sqarsaen ted, hyerthe Sarmridir 0. 15% 0. 3%

0.15%  0.3% (1) 4.1 5.9 4.6 (2) . 7.3
6.5 6.0 5.6 (3) 4.5 4.3 6.6 6.1 (4) 4.2
<3.0 4.9 4.8 (14) 45 3.9 - 59 5.8 (17)
3.4 3.1 4.33'\‘: 4cy’(’D)n .14 11 22 16
: - | toc-cH~- C\
~ ¢ b N/ Tr,

| o C

c / \

11{3 CH, CH,

wherein Ry repi'esents a hydrogen atom or a methyl grbup;
when' Rl is a hydrogen_atom. Rz represents a group of the

X

5 formula -CH=C <¥ » in which X and ¥ are the same or dif- '

v

ferent and represent a hydrogen etom, a methyl group, a
halogen atom or a halogenated lower ._alkyl group.' and when
Ry is a inethyl group, Rz represents a methyl group; R,
represents a hydrogen atom or a methyl group; and R&

10 repreSe:its a hydrogen atom, a lower alkyl group, a lower
alkenyl group or ‘a lower alkynyl group. ' <
2. The compound accord:.ng to Claim 1, wherein Rl
represents a hydrogen atom; Rz represents a group of the
formula _-c_nsc\ "+ in which X and Y are the same or

15 different and ré.;resent a hydrogen atom, a methyl group, a
halogen atom or a helogenated_cl'_3 alkyl group; 83
represents a hydrogen atom; and Ry teptesents a hydrogen
atonp a (:1_5 alkyl group, a c2_4 alke:;_yl group or a c2_4
alkynyl group. | |

20 3., The conipohnd according to Claim 2, wherein X



-295 WAT IS CLAIMED | S: 1. A conpound represented by the formula,/
[err] wherein [err] represents a hydrogeggpatom or a nethyl group; when
[err] is a hydrogen atom [err] represents a group of the 5 formula [grr
oup,

ARAEL g bl AR S
L B b e
The conpoﬁndgafcg}&FﬁﬁgPB;emﬁﬁaié 4ﬁé§é§rF¥§3é$#§E£§%§3%¥ﬁy%rggga atom R2
1o i roront SheYRedrebly o RaRAEam of A RAhAT L A8 L Coen Bt om
Lerr] Teprasehis a hyur SHEy OERind (Eidqrd i FOTCoTn 3} CARER fho e
%{grﬁ]gT ahgfééﬁdihBXBE& #a8UAn 2bsblute confider&CIBRUSE fERPLDIiNg tO

5. The compound according to Claim 3, wherein R,

represents an ethyl group.

6. The compound according to Claim 5, wherein the

10 alcohol moiety has the same absolute configuration as that

~ of the corrésponding levo optical rotatory free alcohol.
7. The compound according to claim 6, wherein

the acid moiety has an absolute configuration of (1lR).

( ' 8. : A compound of the formula;

cZHS\ /F

e c1

N : o
15 | OC-CH-CH-CH=C\ ¢
c 3 \ / : cl
| c
CH / \
\M/ CH3 CH3
9. The compound according Claim 8, wherein the

acid moiety has an absolute configuration of (1R)-trans
and the alcohol moiety has the same absolute configuration
as that of éorresponding levo optical rotatory free alcohol.

20 10. A compound of the formula,

///.

L



- 50 - and Y are the sane or different and represent a nmethyl group, a
chliorine atom a fluorine atom a bromne atomor a trifluoronethyl group;
—aad\[err] represents a [err] alkyl-dgDbup, an allyl group or a propargyl
grofr. 5 4. The conmpound according to Claim3, wherei,n the acid._
[mpiely has an absol CHEConf Cguégtl on of I R). 5. _The corrpound '

atgording to Claim3, wherein nts n et hyl group 6. TﬁeJ
cﬁ’%ound according to Caimb5, erel 0 al cohol noiety has the sane
6l ut e conflguratlon as thatiof the cd} espondlng | evo optical pGtatory .
ee al cohol .- 7. ' The conpound ac iﬁ%dmLtéhcueEﬁwﬁ,cﬁher Yh the acid
noi ety has an absol ute configuration of conpound of the
formula; [err] 9. . The conpound a ng CJ 4;8 whérein t€d acid

noi ety has an absol ute configuration. of R) trang awd the al cohol noiety
has the sane absol ute configuration as that of(ﬁﬂge ding levo opti cal
rotatory free al cohol. 20 10. A conpound of the formula,.

in which the acid moiety has an absolute configuration of

(1R) -trans.
11. A compound of the formula,
C,H F - \'{
275 4
C=¢C H N
/7 N ./ , -
H C\\ _ CF,
3 é oi - CH - CH=-CH=C ' =
] c : |
_ CH 0 /7 \ Cl \/
CH3 CH3

in which the acid moiety has an absolute configuration -

of (1RS)~cis.

12. A compound of the formula, - .
] w4
€ ST
e =C
/ AN /’
H c\\ CH,
_é OC -CH~-CH=-CH=C
g D4 CH
ce ° 7\ - 3
CH, CH,

10 in which the acid moiety has an absolute-configuration N

of (1R)-trans.

I

«\



:*51 - [err] in which the acid noiety has an absol ute configuration of

(IR -trans. 11. A compound of the Sor4rula, [err] in which the aci
npi ety has an absolute configuration of (1RS)-cis. 12. A conpound foff .
the formul a, {e[r] 10 in which the acid-nopiety has an =
absqkt e- conftyurati on Bf COPRPUPE,RE the formula, A compound of the="
formuka, [err] in which the acid noiety has an absolute configuration of ..
(1R -trans. 5 14. A compound of the formula, [err] in which the acid
noi ety has an absol yte configuration ofE(IR)-trans. 15. ' An al cohol *
conpound representeﬁHE§Ctﬁec QRQUla, /
cC=¢C H
N\ /7
H C\\ //F
é OC-CH-CH~-CH=C
I N,/ N\
o C F
CH oft, cx
3 3

in which the acid moiety has an absolute configuraiion of

L (1R)-trans.
N 5 14. A compound of the formula,
CZHS\\ ,/F
i C=C¢C H
H C\\' Cl
é OC-CH~-CH-CH=C
CH (o) C
/ \
CH3 CH3

in which the acid moiety has an absolute configuration

W of (1R)~-trans.
15. An alcohol compound represented by the formula,
R F
Neoeld m
10 / \ /
H ?\\
c °H
i
C
|
R3

-

L



10

neth%Fggroup and [err]
g fal kenyl
ind dccording to Claiml15, 5 wherein [err]

BN R A e S T
TR soh Rl i 3080 B TORRY S S
as 15€anO;c

-53- wherein [err] represents a hydrogen atomor a
represents a hydrogen atom a |ower al kyl group, a
The al cohol

represents a hydrogen

[err]

group or a lower al kyaykiagwoup. 16.

oy M mopp oo FOFRE, FNEVECERERL o 1P oo

ar ctiveTanount of a conpound

representegspy_the f ¥H@' | cohol Wompound according to Claim 15,

5

10

wherein R4‘represEnts'a hydrogen atom, a Ci-5 alkyl group,

a Cz_; alkenyl group or a C,_, alkynyl group.
17. An alcohol compound of the fo:mula,
/C = C\ /H -
c OH
il
CH
18. The alcohol compound according to Claim 15, 4
wherein the compound is an optically active isomer having
an (~) optical rotation. |
19. An alcohol compound of the formulé,
CH=C - CH F e
2 / <
c=C H
H’/ \\C'/
IN
c OH
I
CH
20. An insecticidal composition which comprises as

15 an active ingredient an insecticidally effective amount

of a compound represented by the formula,

* [ L | s * :



{err] «wherein [err] represents a hydrogen atomor a nethyl gro’up; when
[err] is a hydrogen atom [err] repregpts a group of the formula [~ AN
in which X and Y are the sanme or dif- 5 ferent and represent a hydyfoge S
atém a net hyl _group, ? hal ogen afgom or a hal ogenat ed | ower al kyl g / .
and when R is’a nethyl4 g oup, represents a nmethyl group; [err] 2%
repyesent s *hydrogen at om VEC = Ret hyI Byroup; and [err] repre- sents a -
‘hydrogen atom a | ower gro /a Iovver 10 al kﬁr]]. group or a.lower

al kynyl group, and an i nert carri % nsectici dal conposition
according to Caim 20, wherein [er ]‘OQp're@BnrsC hydrogen atom [err]
represents a group of the formulagerrll |, H)( and Y are 15 the sane
or different and represent a hydrggen Qltom Cmeth group, a hal ogen atom
or a hal ogenated [err] al kyl grouq; [err] . ‘Qsents a hydrogen atom and
[err] represents a hydrogen atom(yal [err] @gylcgroup, a [err] al kenyl
group or a [err] al kynyl group. 2 2. The i nsecticidal conposition
according to Claim?21, wherein X and Y are the sane or different and
represent a nethyl group, a chlorine atom a fluorine atom a

wherein R, represents ._a hydrogen atom or a ﬁethyl group;
when lkl is a hygrogen ﬁtom, az represents # grdﬁp of the
X formula -ca-c( ¢ in which X and Y are the same or dif-
\/ 5 ferent and rept:sent a hydrogen atom, a methyl group, a
halogen atom or a halogenated lower alkyl group, and when

Rl is a methyl group, R, represents a methyl group:; R,

L represents hydrogen atom or a m_ethyl group; and R4 repre-
sents a hydrogen atdm,‘ a lower alkyl group, a lower
10 alkenyl group or a lower alkynyl group, and an inert
carrier. )
21. The insecticidal composition according to Claim
20, whe_rein Rl reéresants a hydrogen atom; Ré represents
\_/ a group of the formula -CB-C< s in which X and Y are
| 15 the same or different and repre:ent a hydrogen atom, a methyl
group, a halogen atom or a halogenated c1_3 alkyl group:
R, représents a hydrogen atom; and R, represents a |
hydrogen atom, a °1-5. alkyl group, a cz_‘ alkenyl group
or a C,_, alkynyl group. '
20 22. | The insecticidal composition according to Claim

21, wherein X and Y are the same or different and represent

a methyl group, a chlorine atom, a fluorine atom, a

H!Mlj YRR



-55- bromine at®mor a trifluoromethyl group; and [err] represents a [err] '
-alkyl ‘group, an allyl group or a propargyl group. 23. The :
ynsegtici dal conposition according tg glaLn122, wherein the acid noiety has |
Quolute configuration 5 - of (1R). 2. o The insecti ci dal

TR Welg £ TS MR, IR M S
R e
nsect 11 dalcomosi | e 260 0a s bRt e b il epdagy has

' t whi [ | A | G I f ' t of
i nsec 'szggc%e}%ﬂ{'&?é APPaYh8Tety hASC A @%?1%& Jc%g\ﬁtgxgro o

t he conpoun Ing to Caim1l to the Insect. : ] e
conpounds ace@ diyig) fo Claim1l as an insecticide. 29. A met hod for
preparing a conpound represented 20 by the formula, [err]

24. The insecticidal composition according to Claim

22, wherein R, represents an ethyl group.
25. .  The insecticidal compositibn acco;diﬁg to Claim
24, wherein the“élcohol'moiefy'hés the same abSblute'
10 configuration as:that'of the corresponding lggg optical 3
rotatory free alcohol. |
26. The insecticidal cbmposition'accérdihg to Claim 25,
wherein the acid moiety has an absolute COnfiguration of (gék
27. A method for controlling an ‘insect which com- o
15 prises applying an inseéticidally effective amount of
the compound according to Claim 1 to the insect.
28. A use of the compound according to Claim 1 as
an insecticide.
29. A method for preparing a compound represented

20 by the formula,

R F
_>c = c< /n | |
H ' c R
1
é\oc - CH - c/
NN,
T & N
R, 3 3
-———__;;;;_;______

AR



5r56 - wherein [err] represents a hydrogen atomor a nethyl grdup; when
[err] is a hydrogen atom [err] represents a group of the fornula [err]
in which X and Y are the same or dif- < &€m and represent a hydrogen at om

a net hyl grou a j haI en atom or enated | ower al k group, and
when- [err] |s heredy Ry TRRF e §&n t4 ?3&’&%&?& atap: /Yy agFGG%tYl[ GEOUP és

oS LR R R g BRSO )
LD, ST S g @éééﬁ’“ SRR o SRR A
&Zﬂﬁiﬁf‘éﬁ&?*&%@% %ﬁ"%@l@ A7 APEH gy Skbm,_B7ferBy 1] 9F ¥ tpdund
A compound acEaredeh AN 3 ff’*%?%?*ﬁ* 10 B SRR IR oy one
of claims 10 Qﬁe¥§ﬂ¥“f§1a methyl group, Rz represents a methyl group;
R3 represénts hydrogen atom or a methyl group; and R,
represents a hydrogen atom, a lower alkyl group, é lower
alkéﬁyl group or a lower alkynyl group, which cbmﬁfises

10 reacting an alcohol represented by the formula,

124\ ' /F'
//c = c\\ //H
( — H C\\
L (l: 03
i
c
o
Rs
wherein.R3 and R4 are as defined above, with a carboxylic
acid represented by the formula,
o
| /M
HOC - CH - C_ .
I \/ \‘R
0 c 2
/' \
CH3 CH,

15 wherein R, and R, are as defined above or a reactive

derivative thereof.

.

A



5 |s speC|f|ca1Iy di scl osed herein. 32. An al cohol according to any one

of cjJaLus ™15 to 18 which is specifically disclosed herein.

ally as herein describe® eand 10 exenplified. 34.

L@

R, and R3 ;s_hyd:ogeg.

33. An

dal conposition accordln? to-any one of clains 20 to 26

A et hod

ndl to claim29 substantially_ as herein described and exenpl.ified.
donmpd@nd wﬂeﬁQHHOqﬂQﬂﬁﬁ%QFan%.ﬁ%tﬁbﬂlacborﬂhﬁgeﬁa GPQhHPQQ or

31. A compohnd according to claim 1, other than a

compound according to any one of claims lo_to 14 which

5 is specifically disclosed herein.

which is specifically disclosed_hérein.

~ 32. An alcohol according to any one of claims 15 to 18
\\.\ . i

33. An insecticidal composition according to any one

of claims 20 to 26 substantially as herein! described and

10 exemplified.

34. A method according to claim 29 substantially as

herein described and exemplified.

35. A compound whenever prepared by a method according

to;claim 29 or 34.
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