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(54) SUBSTITUTED ACETATES AND PESTICIDAL
COMPOSITIONS CONTAINING THEM

(71) We, SUMITOMO CHEMICAL COMPANY, LIM]TED a Japanese
Company, of No. 15, Kitahama 5-Chome, Higashi-Ku, Osakd-Shl Osa.ka Japan,
do hereby declare the invention for which we pray that a patent may be granted to
us, and the method by which it is to be performed, to be particularly described in
and by the following statement:—

This invention relates to pesticides, and, more particularly, to substituted
acetates which are useful for controlling arthropods; to pesticidal compositions
containing as active ingredient at least one such substituted acetate; and to
processes for preparing such substituted acetates and pesticidal compositions.

The substituted acetates of this invention are represented by the following
general formula (1):

V4
I
Y—CH—COOX ' )]

wherein Y represents a group selected from those of the following general formulde
(I1) to (V):

Ry Ry R4 Rs 0

R3 (CH2)m (CHz)n i
" P

R3 : .
(1) (m) (m) (1)

in which R, and R, are each independently hydrogen, halogen, cyano, nitro, lower '

alkyl, lower alkenyl, lower alkynyl, lower alkoxy, lower alkoxyalkyl, halogen-
substituted lower alkyl, halogen-substituted lower alkenyl, halogen-substituted
lower alkynyl, lower alkylthio, lower alkylsulfoxyl, acyl, acyloxy, lower alkoxy-
carbonyl, lower alkenyloxycarbonyl, lower alkynyloxycarbonyl, or R, and R,
together are methylenedioxy, tetramethylene or trimethylene: R, and R4 are each
independently hydrogen, halogen, cyano, nitro, lower alkyl, lower alkenyl, lower

10

15

20



(71) We, SUM TOMO CHEM CAL COVPANY, LIM TED, a Japanese Conpany, of No.

15, Kitahama 5- Chone, Hi gashi-Ku, Osaka-Shi, Osaka, Japan, do hereby
declare the invention for which we pray that a patent may be granted to us,
and the nethod by which it is to be performed, to be particularly described
in 5 and by the foll ow ng statenent: - .

5 This invention relates to pesticides, and, nore particularly, to
substituted acetates which are useful for controlling arthropods; to’
pesticidal conmpositions containing as active ingredient at |east one such

substituted acetate; and to procrzﬁﬁﬁsfor preparing such substi%uted
acebages—and-pesLLGLda! conposi-tions 10 The substituted acetates
of this i auenylilayer alkexyrloperatioryabial, bglogehsuﬁsdlut«d\lhwu[x) alkglOhadpgeer al fornula (1):
Lerr] whel Rl oy oRlates MaroubLurE dvien Sty Inyssalioibiene 1ol | owi ng
gener al f@afrmﬂyﬁ rr yéfk?g %) gar yﬂ&lf‘I&. isrbxy’?ﬁ] Orslﬁﬁlfr?‘ﬂ(e,r"i’sﬁ edy oxx: are each
[ ndeﬁoendeh&lbgpnhwinq?ﬁno ol dbvag ealkyl; o dn 0,2 "ari X; IRY,is hynwgenahakﬁzn, | owers al kenyl ,
| ower al kgyapp,, r;ltr@we Ovﬁkﬂh{ J." is d\/\{éror & RQQ(HV:%IWPQ lingaInothe formylgbst i t ut ed | ower
A e S R R o | e

al kynyl , {heW8llo ovn); | over a oxyl, acyfl, oxy, |ower al koxy-
20

carbonyl, | ower al kenyl oxycarbonyl, |ower al kynyl oxycarbonyl, or
[err] and [err] 20 toget her ar & net hyl enedi oxy, tetramnethyl ene or :
triggethylene: [err] and [err] are)each i&gependent | y hydrogen, hgl ogen,
cyano, nitro, |ower alkyl, | owerc,,étl kenyl , “l ower
R/\
8 Ry

in which R,, Ry and R, lie in a plane together with the double bond at the 8,
position of the ester group, and are each independently hydrogen, lower alky{
lower alkenyl, lower alkynyl, halogen, acyl or acyloxy; Z is straight or branched
lower alkyl, lower alkenyl, lower alkynyl, lower alkoxy, cyano, halogen-substituted

15 lower alkyl, halogen-substituted lower alkenyl or C,—C, alicyclic; and X 15
represents a group corresponding to an alcohol moiety of the ester-type
insecticides that are known as pyrethroid insecticides, and is selected from those
of the following general formu?ae (VII) to (X):

0
’ (R")t Rm-
R .CH— | RzCiy— CHp~CH=C—Chy—Ryg
Ng . |
Ri2 (mm) Ris _ w . t
(wm) . (X) (X
20 in which R, is allyl, propargyl, benzyl, thenyl, furylmethyl, phenoxy or phenyl- 20

thio; R,, is hydrogen, methyl, trifluoromethyl or halogen; or R, and R,; may,
when their terminal carbon atoms are bonded to each other, represent a
trimethylene or tetramethylene group; Ry, is hydrogen, ethynyl or cyano; tis I or
2; B is an oxygen or sulfur atom or —CH=CH—; R,; is phthalimide, thio-

25 phthalimide, cfil- or tetrahydrophthalimide or dialkylmaleimide; R,, is allyl, 25
propargyl, benzyl or alkadienyl; R, is hydrogen or methyl; R, is phenyl, thienyl or
furyl; and W is methyl or halogen. By the terms “lower alkyl”, “lower alkenyl”,
“lower alkynyl”, and “lower alkoxy” we mean an alkyl, alkenyl, alkynyl or alkoxy
group having up to 5 carbon atoms.

30 Preferred classes of compounds within the general formula (I) are as follows: 30
1) compounds of the formula (Ia)

Ry
V4

|
ci—coox  (1a)

-

R e
R3 -
wherein R, is hydrogen, methoxy, ethoxy, acetoxy, methylsulfinyl, C,—C, alkyl,
trifluoromethyl, allyl, acetyl, ethoxycarbonyl, methylenedioxy, methyithio, tri-
3s methylene, tetramethylene, chlorine, fluorine, iodine, isopropenyl, propargyl, 35
methoxymethy!, ethoxymethyl, chloroethylene, chloroallyl, butyryl, butylthio,
allyloxycarbonyl, nitro or methoxycarbonyl; R, is hydrogen, methyl, methoxy,
chlorine or bromine: R, is hydrogen or methyl; Z is C,—C, alkyl, ethoxy, allyl,
bromoethyl, cyclohexyl, cyclopropylmethyl, isopropenyl, propargyl, trifluoro-
40 methyl or cyano; and X is a group having one of the following formulae 40



2 1, 439, 615
2 al kynyl, lower al koxy, |ower al koxyal kyl, hal ogen-substituted | ower
al kyl, halogen- substituted |ower alkenyl, halogen-substituted |ower

al kynyl, lower alkylthio, |ower alkylsulfoxyl, acyl, acyloxy, |ower

al koxycar bonyl, | ower al kenyl oxy- carbonyl or |ower al kynyl oxycarbonyl; A

is oxygen or sulfur; [err] is hydrogen, 5 hal ogen, cyano, nitro or

| ower alkyl; mis 1,2 or 3; [err] is hydrogen, hal ogen, 5 cyano, nitro or

lower alkyl; nis 1, 2 or 3; and the dotted line in the fornula (V)

represents a doubl e bond present at a posifi y onj ugat ed or non-conj ugatgd

wi th the ketonicC- =G=0) i

of the followng-formula (VI): [err] in which [err] and R |lie in a plane

together with the double bo LtiQ ke ester group, and
, lower al kynyl,

hal ogen, acyl or acyloxy; Z i ‘ al kyl, | ower

al kenyl, | ower al kynyl, |ower al koxy, cyano, hangen-sUbstituted 15
| ower al kyl, hal ogen-substituted | ower alkenyl or [err] alicyclic; and X

15 represents a group corresp mng an ata noi et f the ester-type
i nsectici.des that are knowsy pyr e id inse @S<§§§d is selected
fron1ph35e of the follow ng gengrad” formul ae ( to (X’

. CHa
—~CH
22i:>_0 [ “J CHyCH=CHy ,
5
0

co
—enh
Co > —Ch; CH,C=CH
0

C0—C~—CHs
5 —CH2N< “ —CH—E LCHZCECH 5
C0—C—CH3 , | 0
C=CH
““I:'—“ ]
iR 3 CH,C=CH , —Cy~Ch=C~CH —@
! C=CH N, R T ’

Ct
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[err] 20 in which [err] is allyl, propargyl, benzyl, thenyl,
furyl met hyl, phenoxy or phenyl- 20 thio; R is hydrogen, nethyl,

—trifluoromethyl or halogen; or [err] and [err] may, when their termn nal

carbon atons are bonded to each other, represent a trinethylene or
tetramet hyl ene group; [err] is hydrogen, ethynyl or cyano; t is | or 2; B
is an oxygen or sulfur atomor -CH=CH; [err] is phthalimde, thio- 25
phthal i mi de, di- or tetrahydrophthalinide or dialkylnaleinide, [err] is

al lyl, 25 propargyl, benzyl or al kadienyl; [err] is hydrogen or mnethyl;
[err] is phenyl, thienyl or fur¥l' and Wis nethyl or halogen. By the terns
"| qudr_al kyl" "l ower alkenyl™ AI%Rier _al kynyl" _and "l ower al ‘kgxy" we nean

Preferred cl asses of-Gqpou wi thin Jhel general formula (1) are as
follows: 30 I) conpounds?of~¥he’f or 1] wherein [err] is

hydr ogen, net hoxy, ethoxy, acetoxy,cﬁethylsulfinyl, [err] alkyl,
trifluoromethyl, allyl,cipacetyl, ethoxycarbonyl, nethyl enedi oxy, nethylthio,
tri- 35 nmet hyl ene, | t et ranmet hyl ene, chlorine, fluorine, iodine,

i sopropenyl, propargyl 5 fethoxyn nxgggﬁg ynet hyl , chl or oet hyl ene,
! Itﬁ?g?ﬂﬁlrgkox bgﬁélﬁﬁh1tro or

chloroallyl, butyryl?: .
met hoxycar bonyl ; [err] WS hydr ogen, methyl, nethoxy, chlorine or brom ne:

[err] is hydrogen or methyl; Z is [err] alkyl, ethoxy, allyl, br onoet hyl ;.

cycl ohexyl, cycl opropyl ne | , isopropenylL~ypropargyl, trifluoro- 40
met hyl or cyano; ang, q i roup_ta_%_of the follow ng fornul ae
40 5 ’ ’ O ’
, co.
_<<jj;ch—<::> —cumi ::[:]
) CS H
0
Ct CF3 . :
|@ , —,C"@ , 5

an al kyl, al kenyl, al kym/do oI ko_x%-group having up to 5 carben atons. 30

5 _
C==CH C=CH
v,
CH - 1
—Cy—p 3 . - 1
[ ]l\ ) CHyC=CH , . ]
0" S v
0
—Chy i
I Q. T,
S _ 0 0
: ' - —CHy :
—CHZ—-E l JI B
§ ¢ cig 0
or ' .
Cl
.-Cl
—CHZ Ct ' o=
Ct _
Ct - i
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3 1,439, 615

3 [err] 4 1, 439, 615

4 [err] 2) conpounds of the formula (1b)

10 [err] 5 1,439, 615

5 wherein [err] is hydrogen, nmethyl, allyl, methoxycarbonyl or acetyl;

[err] is hydrogen; Z is ethyl, propyl or allyl; and X is a group having one
of the following formulae: [err] O 3) conpounds of the fornula (lc):

5 [err] - :

5 1,439,615 5

— wherein R, is hydrogen, methyl, allyl, methoxycarbonyl or acetyl; R, is hydrogen;
Z is ethyl, propyl or allyl; and X is a group having one of the following formulae:

~<0) - o
0
—~CH CH,—C=CH or
_ 2@ & ' -CHZ‘UCHZCECHJ
0 N .

5 3) compounds of the formula (Ic): 5
| .
u{jkcu—coox (1c)
0

wherein R, is hydrogen, methyl, allyl, methoxycarbonyl or butanoyl; R, is
hydrogen; Z is ethyl or propyl; X is a group having one of the following formulae:

—CHy —CHZ‘—U U
! 2
0 0 ]

_ CH3
: 10 —Cﬂz@ ' CHyCH==CH
. o—-@ or 2CH==CH, . 10
0

4) compounds of the formula (Id)

Rg Rg

Z

| (1d)
Ry CH~—CO00X

wherein R, is hydrogen, methyl or ethyl; R, is hydrogen or methyl; R, is methyl; Z
is C,—C, alkyl; and X is a group having lone of the foliowing f'orm’ulae: d

T o —CH,
—CH; .
: TG, +Q :
—CHZUCHZCECH or ~CH @
° v O
CN 0



wherein [err] is hydrogen, nethyl, allyl methoxycarbonyl or butanoyl:
Zis ethyl or propyl; X is a group having one of the foll ow ng
— formulae: [err] 4) conmpounds of the formula (Id) [err] wherein [err]

I s hydrogen;

hydrogen, nmethyl or ethyl; [err] is hydrogen or nethyl; [err]
and X is a group having one of the follow ng fornul ae: 6
6 5) conpounds of the fornula

is [err] alkyl;
1,439, 615

[err]

i's

is methyl; Z

(le): [err] wherein [err] is hydrogen or nethyl; mis | or 2; Zis nethyl,

propyl,

allyl or propargyl; X is a group having one of the follow ng

mul a 10

'forrrulsae: [err] 6) conpounds of ltjgdsorrmla (1f): [err] wherein [err] is

net -
[err]

5) compounds of the formula (le):

10 Particularly

I nportant anong the present conpounds are the 'phenyl acetic acid esters,

prepared by reacting a phenyla et izc aci d derivative of the foll ow ng

10

15

20

(cidn ~ J—ch—coox  (1e)

wherein Ry is hydrogen or methyl; m is 1 or 2; Z is methyl, propyl, allyl or

propargyl; X is a group having one of the following formulae:

0

—CHy—N :j , —Cﬂg@
| —~O) -
0 oy 0" “che=ch.

6) compounds of the formula (If):

z
(o), C'H—- ook (1g)
Re '

wherein R; is methyl, nis 1, Z is ethyl or propyl; X is a group hﬁving the formula

—CHy— '
° ~O)

Particularly important among the present compounds are the phenylacetic
acid esters, prepared by reacting a phenylacetic acid derivative of the following
general formula (XI'):

z!

|
( 1)P@— (IIH—-— COOH (xr)

wherein R,"is C,—C; straight or branched chain alkyl, straight or branched chain
C,—C, alkoxy, halogen or thiomethyl or two of R,’ may together be trimethylene,
tetramethylene, or methylenedioxy; p is an integer of from | to 4; and Z’ is C,—C;
straight or branched chain alkyl, allyl, propargyl or isopropenyl group, with a
pyrethroid alcohol, to yield compounds of the following general formula (I'):

Z'
(Rl)p I
@cn— coox' (1)

wherein R,’, p, Z' have the above significance and X' is a pyrethroid alcohol
residue. Some of the acids of formula (XI') are described and claimed in our

15

20



general formula (XI'): [err] 15 wherein [err] is [err] straight or
branched chain al kyl, straight or branched chain 15 [err] al koxy, hal ogen
or thionethyl or two of [err] may together be trimethylene tetranmethylene,
or nethylenedioxy; pis an integer of froml to 4; and Z is [err] straight
or branched chain alkyl, allyl, propargyl or isopropenyl group, with a
pyrethroid al cohol, to yield conpounds of the foll ow ng general fornula
(r): 20 [err]

20 wherein [err] p, Z' have the above significance and X is a pyrethroid
al cohol residue Sone of the acids of forquk@6&XI ) are described and 7
clainmed in ou~ +439; 615

7 copendi ng appti cagdre dppm%ee é/f’? SeriplgNo.11,4836163 @

the formia (1) ha§2§‘“ m*’s ST Ty
toxicity to mammal Sinte w& s%epreb ﬁig& ﬂy&mﬂ"ﬁﬂﬁﬂhelgafrr@ hermylagq@et | C aCI ds are
i nportant as inter rrediHteessbstnmteqoaceqasprqmommbmdgllmngtmergkaﬁqemuiit (ornmul a 5

(1). 5 The substituted acetate conpo$ ?f the foll owi ng genera
formula (1"): 5 [err] wherein [erg] is st %igh or branched chain [err]
al kyl, [err] al koxy or halogen; [err] i 4gggaﬁ@, together with [err]

met hyl enedi oxy; and [err] is a group of
. R

wherein R”, is straight or branched chain C,—C, alkyl, C,—C, alkoxy or halogen;
R”, is hydrogen or, together with R”,, methylenedioxy; and X" is a group of the
formula

—Ch -
10 ' @ or C”Z‘@ 10
X © .

12

are better in insecticidal effect and knock-down effect than most other substituted
acetate compounds of the formula (1). Preferred acetates of formula (1”) are those
in which R”, is hydrogen and R"; is a p-substituent selected from halogen, methoxy
or lower alkyl.

15 Since BHC and DDT were developed, remarkable advances have been made 15
in the field of organic agricultural pesticides such as organic phosphorus
compounds, carbamates, pyrethroids and progress in the development of such
organic agricultural agents has led to the establishment of a close correlation

. between the quantity of pesticide applied and the quantity of crops harvested. On
20 the other hand, however, the use of these agricultural pesticides has caused 20
environmental pollutlon giving rise to such problems as the accumulation of
: toxicity and chronic toxicity, as well as generating a wide variety of pesticide-
-_ resistant noxious insects. The requirements desired of a pesticide are, therefore,
that besides exhibiting activity it should also exhibit a low undesirable toxicity, low

25 residual characteristics, rapid decomposition and be converted into a non-toxic 25
material on entry into one of the biological cycles of the ecological system. In
particular, compounds containing no heavy metals or halogen atoms and
composed mainly of carbon, hydrogen and oxygen are considered to be
advantageous as agricultural pestic1des

30 The active constituents of the pesticides presently used include organic 30
phosphorus compounds, carbamates, chrysanthemic acid esters and organo-
chlorine compounds, and most researchers in this field now endeavour to develop
new types of pesticides by considering the efficiency of each of the above
constituents and screening various synthetic derivatives, retaining only those

35 which are superior to the known pesticides. 35

We consider that each of the above well-known active constituents has
certain inherent basic pesticidal characteristics specific to its active group and that
the disadvantages associated with the specific active group would not be
eliminated without also losing the basic pesticidal characteristics. As a result of

- 40 extensive researches for active constituents having novel chemical structures, we 40
' have found the new and useful acetic acid esters represented by the above formula
.
- The compounds of the formula (I) have various broad advantages and also
v exhibit strong selectivity, and only the chemical structures retaining properties
45 advantageous for agricultural agents are comprehended by compounds of the 45

general formula (I).

Heretofore, ester groups which are considered to be pesticidally active, for
example, phosphoric acid esters and chrysanthemic acid esters were believed to
derive their activity from the basic structure of phosphoric acid and cyclo-

50 propanecarboxylic acid, respectively. The phosphoric acid esters contain a sulfur, 50

or an oxygen, atom bonded to a pentavalent phosphorus atom by a double bond as
an essential structural feature and the chrysanthemic acid esters have a three-
membered ring as an essential structural feature; and their pesticidal activity tends
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agricult u? und l‘?gghl l} sncnd s could be %a}g?erlh?? Pgé?{‘é& ion OPOEC aci S of the
pesti ci deQpRbéedl by Whel T6in il €k OittO kRABbdve alcohbl moiety and  that
compounds having a surprlsmgly hlgh selcct1v1ty could be prepared by using an
15 appropriate combination of an acid moiety and an alcohol moiety. However, the 15
order of activity of an ester composed of a known alcohol and a known acid
cannot be directly applied to the evaluation of the activity of an ester of the
formula (I), since these esters exhibit activities entirely different from those of the
known esters. Accordingly, an ester composed of an acid moiety comprehended
20 by general formula (I) and an alcohol which has been found to form a known ester 20
of high pesticidal activity does not necessarily exhibit excellent activity.
In addition, in accordance with the present invention, various advantages
such as immediate onset of action, permeability, transfer into living plants,
residual activity, pesticidal activity, metamorphosns disturbance, sterilization, and
25 inhibition of epgg-laying can freely be controlled by approprlately selectmg a 25
combination of an acid and one of a wide variety of alcohols. Also, with respect to
the spectrum of pesticidal activity, the compounds of the formula (I) exhibit a
selective or non-selective activity on such orders as Coreoptera, Lepidoptera,
Diptera, Orthoptera, Hemiptera, Homoptera and Acarus, depending upon the
30 specific combination of acid and an alcohol. Furthermore, the compounds of the 30
formula (I) are useful for controlling noxious insects such as Nematoda, other of
their important features are that they are active against noxious insects which are
resistant to the pesticides presently used, because their basic structures differ from
those of the known pesticides to which the insects are resistant; and that they have
35 very low toxicity to mammals including man as indicated by the results of the 35
Experiments given below.
In preparing the substituted acetic acid esters represented by the formula (I),
an acid represented by the general formula (XI) or a reactive derivative thereof is
reacted with an alcohol represented by the following general formula (XI):

40 X—OH : (X1) 40

wherein X is as defined above, or a halide or sulfoxylate thereof.

The term “reactive derivative” of the acid is used herein to mean an acid
halide, an acid anhydride, an ester with an alcohol having a low boiling point, an
alkali metal salt, a silver salt or an organic tertiary base salt of the acid.

45 The substituted acetic acid esters- represented by the formula (I) include 45
optical isomers due to the carbon atom at a-position, and it is to be understood -
that compounds of the formula (I) include such optical isomers. -

In carrying out the production of the substituted acetic acid esters of the
formula (I), the esterification between the acid (XI) and the alcohol (XII) can )

50 advantageously be accomplished by reacting the reactants in an appropriate inert 50 >
solvent at room temperature or at an elevated temperature under appropriate
dehydrating conditions, e.g., in the presence of cyclohexylcarbodiimide. When an
acid halide is used as a reactive derivative of the acid (XI), the desired ester can be
obtained in high yield by reacting the alcohol (XII) and the acid halide at room

55 temperature using an acid acceptor, for example, an organic tertiary amine such as 55
pyridine, or triethylamine. The acid halides which may be used to prepare a
compound of the formula (I) may be any type of corresponding halide, but an acid
chloride is generally preferred. The presence of an inert solvent is not essential to
the esterification reaction, but it is generally preferred to use a solvent in order to



phosphorus conpounds, carbanmates, chrysanthem c acid esters and organo-

chl ori ne conpounds, and nost researchers in this field now endeavour to
devel op new types_of pesticides by considering the efficiency of each of

t he above constituents and screening various synthetic derivatives,
retaining only those 35 whi ch are superior to the known pesticides.
35 W consider that each of the above well-known active constituents has
certain inherent basic pesticidal characteristics specific to its active.
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strong selectivity, @T’ Rﬂ‘%‘gﬁ' d cg“éﬁm?k EPTIT, thes h Ties o
45 advant geou& Presenced bCdn opriate @aah i%bafee:aww @n ;kanmmoun S
of the ge ridhoaide fcgmmbraﬂn(gl tp. thHm“ebmﬁurfécohebefethe sdmhsqdiu"are

considered to be peRIEEA POt Lt bt eGP 5*5 s ers

and chrysant hep c a%ﬁa ers Were pel i aves derrve he|r :
t he basic structure of lphms hﬁfame aﬂmhcami\ piocedure Déing an aciprﬂmgdrmadsbaoxyl ic -

aci d, respectively. WVP -red)pntmcan ahigineg by re®ting)r  an
oxygen, -at om bonded ¢ "gﬁ(ﬁ[ﬁaﬁ pe&xaﬁmg &bﬁﬁ& as an
essential strugfur aIus QG&]WnEsu%ﬁ &ﬂbﬂo%ﬁdu £ BISreadivR, bt 15
t hree- the heating and the use of solvent are not critical in this procedure.
When a halide or sulfoxylate of the above alcohol (xu’)) is used, the acid (XI)
is generally employed-in the form of an alkali metal salt, a silver salt or an organic
_— tertiary base salt. These salts may be formed in situ by addmg simultaneously the

20 acid (XII) and the corresponding base to the reaction system. In this case, a 20
solvent such as benzene, acetone or dimethylformamide is preferably used, and
the reaction is preferably conducted by heating the reaction system at or below the
boiling point of the solvent used. Preferred halides of the alcohol (XII) are the
chlorides and bromide.

25 Representative examples of the compounds of the formula (I) are shown in 25
the accomganymg drawings as compounds Nos. | to 128, each compound being
identified by its structural formula and specific name.

The process for preparing the esters of the general formula (1) will now be
illustrated by the following Preparations Nos. 1 to 229 set forth in the following _

30 - Preparative Table: Preparations Nos. | to 57 relate to the preparation of selected 30

n : ones of Compounds Nos. 1 to 128 shown in the drawing, while the subsequent :
Preparations relate to the preparation of further Compounds Nos. 129 to 300 of the
general formula (I).
_ : In the Table, the symbols *a”, *b”, “c”, “d”, and *'e” stand for the following .o
- 35 esterification methods. 35
' a: Esterification using an acid chloride.
b: Esterification using an acid anhydride.
c: Dehydration esterification of an acid and an alcohol with dicyclohexyl-
carbodiimide in an inert solvent.
40 d: Eslterlf ication by transesterification using sodium hydride as a catalyst in 40
toiuene.
. e: Esterification using a silver or a triethylammonium salt of acid and a halide of
. an alcohol.-
: Preparations Nos. 1,2, 5, 17, 22, 27, 46 and 48 are later descnbed in detail
45 and illustrate the above five methods 45




menbered ring as an essential structural feature; and their pesticidal
activity tends 8 1,439, 615
8 to_be_strengthened or_weakened dependi ng upon the type of nvieties
present in the vicinity of nucleus represented by the above essenti al
structure. In the conmpounds of the fornmula (1), the acid noiety represented
by the follow ng general formula (Xl): [err] is considered to be an
i mportant part of the basic active structure, and the essential structure
is conpleted by a hydrogen atom at the a-position of the acid noiety; an
appropriate substituent Z and a substituent Y which are characterized by
their Ml anar structure  The al cohd¥8tdi ety of the ester correspénds to the
al cohol| 3@ < moi ety of the well.-known chrysanthenic acid esters as
shown byEthgSekagpl es ofe 10 conppunds. descrghed.bel ow, gbut, in
accor dang th 8Bt presB@Si nvent i BRIt was F @G that WFPBIY active
pesti cildgg cgu o Be® pr epgied by estEnePicati o & ¥He aci gss¥epresent ed by
mu

the for %;héi )#with the above al cehol noiety£and.“that cefrpounds having a
surpri s ng@¥<h) gh_sel ectiidy coul d he.prepar ed Ry using g appropriate
combi nat i cr(g'gf aRSgi d nebely and aRGGeohol MOR&T. Howedd =3 he 15
order of &lgv|t%E of an ESter conpoded of a kndWn al cohol x@hd a known .acid
cannot |be direfctPPHppl ie@Eo t.he ewd Tat.i on FfOIE activiiyTef an ester of
t he :é;\} _ . oo S |
== g = = R -
W e : :
532
Egﬁ ' K.} < [} -] o
| 5 o L
83} ) o (=
- _
m O | O 1
= 8 -
> r : T .
fan .
> _
&
< @
- ™
[63]
o
- ™

o
O
.
O~

,
5
N A | | -
L L -~ ~ ot
e e X X @)
< <, < < I,
oo o3 jus T o .
O O @] O |©) =
£
57 — o o <t vy
O
— o on <t vy

Prepa
ration
Exp. No




formula (1), since these esters exhibit activities entirely different from
those of the known esters. Accordingly, an ester conposed of an acid noiety
conpr ehended 20 by general formula (I) and_an_alcohol which _has heen
found to forma known ester 20 of high pesticidal activity does not
necessarily exhibit excellent activity. In addition, in accordance wth the
present invention, various advantages such as imedi ate onset of action,
perneability, transfer into living plants, residual activity, pesticidal
activity, metanorphosis disturbance, sterilization, and 25 i nhibition

of egg-laying can freely be controlled by ropri ately selecting a 25
conbi nati on of ! ‘oi_a_AAL.d.e’_ﬁﬁzE.EeL;L_of_aLc.ahan__ALsn,_w_ih_

respect to the |sgeetrum of pesticidal actiyity, the ‘conpounds of the
formula (1) exhij E'& 53, selgtiye off non- sel@ctjve a&tlc\bnty of such &(gers as
Coreoptera, Lep E@ a, gg_era "’.@*t*l%pt e.r.ggooHem Eﬁ?e?a Homtg)«thera

Acar us, depending péh tmeo ~;speC|f|§hconb|nﬂr1on of éb»ﬁ anﬂ;an

al cohol . FurthernDregLﬂhe conpounds of thes 30 formula (19 are (seful
for controlling NoxESUs iBe S sﬁbh-as Nemratoda; Sﬁher of  thedr |gp9ﬁtant
features are that 2,5 ar%oﬁlveo dinst ﬁ@hous :n.sects GB ar &
resi stant to th pes ¢i Fes resed. used”. ecaus®. it heir baélc stﬁhctures
differ fromthose of the Lk‘r‘faﬁﬁ pe@t‘f%?des P& Thi chOHB | nseBtdTar eP0T
resi stant; and [t hatgthey have 35 very low toxicity to mamal.s

i ncl udi ng man i marcat edsby the r@sults ofd the % 35 Expeinent  given
bel ow. I'n preparingsthe substituted acetic acid esters represented by the
formula (1), an ac:iﬂ‘%ppresented by t he general formJIa (XI') or a reactive
derivative therleof&E feacfed with &n al cohd represented by The fol¥owing

general formula (XI1):
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40 X- OH

(XI1) 40 wherein X is as defined above, or a halide or sulfoxylate
thereof . The term“reactive derivative” of the acid is used herein to nean
an acid halide, an acid anhydride, an ester with an al cohol having a | ow
boiling point, an alkali netal salt, a silver salt or an organic tertiary
base salt of the acid. The substituted acetic acid esters represented by
‘the formula (1) include. 45 optical isonmers due to the carbon atom at -
[err]-position, and it is to be understood t hat' conpounds of the fornula
(1) |nck de such opti cal |sorrers % ry| ng out t he productlon f the
substi Gttt c——e U oLt = .a-+-on
gggcigd (>g,) and J.,he aI COQQI (XII) can 50 o advant?gé’ousl y be
€€d§.§ 1 a§ &ng t§e,:.eact BLS. AN an a.pp_r,pprl:a;\?:l nert@_50 sol vent
& |

‘between t
acconplis

“at room t Edf yr e—oroant 2 $Bevat2 2 anper a'.'t’gu,e,‘un & Sppr opéﬁe
dehydrat i omdi tl'g!ns -g- .in th‘@ pr esenc&auf Tycl ﬁexyl car iim de
When an id_l;@ide is used as a reactive der;_vatlve of the acFd (Xl), the
desired ekt e 3&a k@'ﬁﬂbﬂalg‘ﬁtﬁﬂn higgagel d- Reremct iggd he al gael (XI1)
and the i@ﬁﬁ-i emﬂat“’?‘ooglcﬁ‘sw -p:e’nper at g"tal ngz"ar'P aci d Fewveptor, for
exarrpl e, § n_%&ml Cprdsl d ne . Ei di B or- trlgeI hyl am re.

" The aci d phal i des whY' ch- rray™ be used o preparé-)a conpoun& of the %rnul a (1)

I
may be any t
preferred, The
esterificatipg
order to ﬁ

& of - cgrrespo§d| ng hal i de, but an acid cgl ori-de is general I y
“plesefice of &n inert Sol vent i s®not essential toRhe
_'geact.-i on, but it is generally preferred to use a solvent in
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9 1, 439, 615

9 assure a snooth reaction. Any solvent which is inert to the reactants and
the ester product may be used and a preferred inert solvent includes
benzene, toluene and petrol eum benzene. Wen an ester of the acid (X) and
a low boiling point alcohol, e.g., nmethanol or, ethanol are used as the
reactants, the desired ester (I) nay be 5 obtained in high yield by
reacting the ester and the alcohol (XIlI) with heating in 5 the presence of
an appropriate organi c base catalyst, preferably, an alkali netal al koxide
corresponding to the | ow boiling al cohol of the ester used or sodium
hydride in an iht 9.6\8hj ' '

al cohol |iberated gwifg| the reacticon fromrt he reacti on system by &
fractional distil|agsh 1®58 coldmy  Hmsgy 28z 383 Sce

10 I n an al ternatf n@‘%gt er'r:h"catl OR @roceddrPa gsi ng- @ aci dw&nhydrl—d;e%ts a
reactive derivati v,g,xo"f 5t hefaci d (X1, the %esired éSter caf be obt afned by
reacting the acid anhyjir de with the aI cohg| (XII) at roomtenmperature

Wi t hout using spelci H2sT eé%tllcbn ai @wol n t - Sase, Opotr\ is Qr%erre@%@ heat
the reaction systlemizsg | &5 IRE a sgiha/8ht su::ﬁ as tmtiéne oqwxyl ene
in order.to ensurle &SRoptdilERact i ofyEbut St the hfgtd ng glitét he wieiof
solvent are not gritical{in this procedure When a halide or sul foxyl ate of
t he above al cohol (XI%% S used thesacid (M) is gegerallyqenployedyin the
formof an alkali ¥ salt, a silver salt®r an oranic téftiary base
salt. These saltsg ma_yg'ge forrred in situ by adding sinmltaneously the 20
acid (XIl) and the &cgfesporfdi ng base to thesreacti om system |In thi® case,
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sol vent such as benzene, acetone or dinethylformam de is preferably used,
and the reaction is preferably conducted by heating the reaction system at
_or below the boiling point of the solvent used. Preferred halides of the
al cohol (XI1) are the chiorides and bronide. 25 Representative
exanpl es of the conpounds of the fornmula (1) are shown in 25 the
acconpanyi ng drawi ngs as conpounds Nos. | to 128, each conpound being
identified by its structural forrmula and specific nanme. The process for
preparing the esters of the general formula (1) will now be illustrated by
the follow ng Preparations Nos. | to 229 set forth in the follow ng 30
Prepalative Table: Preparations1M8%6!5SI to 57 relate to the prepar ation of
sel ect ed, 3(Lcne.$, of Conpaqunds Ngs. | to 128 showy, in the draweng, while

t he sub:{eﬁ@t Epar ati or%—roel at%nm_thear@(“&ar ation-of f¥etper Conpounds
Nos. 1PRE '%CO_Q he gene& fo:ml’ (1 ;;Lnathe-&ﬁa.ke I-k?aosynbols "a",
! bth '('j("g_c-fg"qla;, "e" stigd for "’@ﬁ ol | @av ng 35“0 estﬁl fi caglt_)on
-met hods. a:
Esteri{i cagedn usi9w an acy&Xhl %53% b: Z%‘:E@rlfl“ctaﬂ&n uskrg an acid
anhydr | deg £65 ati on £Eteri (EgRPon g=afr aciggse antR€ohol with
di cycl phefy¥= |cadpdi i m defi;g an Roard; Sso t. 4%03:“_ d: S&sgerification
by transestétilfication using sodiim hydrPde as a catalyst in 40 tol uene.
e: Esteérifcatii onaising a shlver ok a trietdyl ammonkum salt «of acid and a
hal i de|of £ g = 8 e & 5] .
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47 1, 439, 615

47 [err] 48 1, 439, 615
48 [err] 49 ) 1,439, 615
49 - Preparation | Preparation of

-benzyl - 3" -furyl met hyl - a- et hyl phenyl acetate (Conpound No. 1) 6.-20 g
(0.02 nole) of [err]-ethyl phenylacetic anhydride and 3.76 g (0.02 nol e) of
5- benzyl - 3-furyl net hyl al cohol were dissolved in 50 M of dry pyridine and
the 5 m xture was stirred at room tenperature for 2 hours. The

resulfing reaction 5 mxture was poured into 100 g of ice water and
extLébLed—uLLh—Lh;ee—zg_nL_ngLLbﬁgfﬁg_ethvl ether The conhin¥d_ et her

| ayer jag ¢ hen| extracted wigh two 20gm  por i ons ofes 5% aqueous—sodi um
hydr oxi dgzﬂz‘) reni@8a- et hy [ HpAKW | aceﬁlmam 328 n @Nm£ducﬁt£8§1e et her
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10

dri ed over

sat urat ed aqueous sodi um bi carbonate and saturated sodi um chl ori de,
10 anhydrous sodi um sul fate,

and the ether was renpved under

reduced pressure to obtain 6.25 g of crude ester as a pale yellow oily

subst ance:

TheTesutting of 'y substance was then purified by col um

chromat ography using 120 g of activated alum na and a devel opi ng sol vent of

benzene-n-hexane (1:3) to obtain 5.68 g (85% 15 theoretical yield) of
the desired ester as a colorless oily substance. 15 [err] 1.5545
[err] 3005, 1724, 1550, 1407, 1180, 806 [err] [err] 7.16 (S 5H), 7.15 (S
5H), 7.2 (1 79 (bs. 1 4.78 (S. 2 8 (S. 2
25020 (. §;Q Qg (- PL 3= 7“7‘( 1 Hﬁﬁﬁ?ﬁ%;.f, u.g% tt—SH—3=7) 2
Preparation 2. Pre@pgartbngpf n}pherxybengyl-[errg ethylmpenylaceﬂate'
(Conpound No. 2) RE®5E (0ARAWI e) ARZm pm&xybeﬁéﬁg al GdHSIBand IEBEK
(0.015 nole) of dr gZ225% "5“‘°‘\‘\pyrl':tﬁ1ﬁe wgrRdi ssgkdfed i 20T ofg 87"Y
benzene, and 1.83 guzoéb- ol e) of a=ethy|4=pheny|&cety| cﬁlorlde d¥ssol ved
in5m of dry benzenerNE wdded dropwise theeto Lus.der i el i n@;..,Af.t,Qr
conpl etion of addjti®a< th @1%)@ ure GRS stiGPEd at npm tézﬁer}ﬁtur ed’tzcﬁ
hours to conpl ete tr%grgaactm'bn and e redETion nEXt ure wv@S pour edfint o .30
g of ice-water. The &g yr &Wds sepat@ied, HHF t heC&teousSPEEr 3O
was extracted with two 10 nl portions of benzene. The conbi ned benzene
| ayer was washed succ§s§ivelg w th 5%hydrochloric &tid, safurated agueous
sodi um =T
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bi carbonat e and saturated aqueous sodi um chl ori de, and benzene was renoved
under reduced pressure. The resulting crude ester was charged onto a col umm
packed with 40 g of activated alum na using a m xture of benzene-n-hexane
(1:3) as 35 35 ° “an eluent to obtain 3.15 g (91%t heor et i cal—yietd) of
the purified ester. [err] 1.5712 [err] 3030, 1740, 1590, 1470, 1260,

1220, 1160 [err] [err] 7.4-5.8 (m 14H), 4.95 (S. 2H), 3.4 (t. | H J=8Hz),
2.3-1.1 (m 2H), 40 0.85 (t. 3H, J=8Hz)

40 Preparation 17. Preparation of

5' -bepzyl -3" -furyl nethyl -[err] -qgy, exyl phenyl acet-ate (Conpound No. 17)
2. 82 . %5360 24 (0. 01

ol e) af & h@ + afc cIohexyIphen | &ketate vigre di sgol ved |n;50~ﬁi of dry
tol ueng GRS [L @ AR 58I RRAEIri da 2 Ris adGH8Rt herdl® as a
cat al yst%%lﬁ@ i ngﬁr §"0vasg BNET ed JL Bt =a A8 Tef Ipn:“Sﬁl nnl.‘n@“Band
rectifijcamd o& | oger and thanoI fofmed as & by- prsduct was=r enoved whil e
heati ng and r .\_Thea ty o VRS, conpl gt ed d.g about 1 _hour, and the
reactian r@égu red ,.,éll @Ed;i'& st@“bd:%ndr%g& ed OG‘Z@om t%mj}r ature and
pour ed |i ntZc B0 g 15f ice-waler. TThefPayers 28re segar at ed t&"renove the
tol ueng 5683 @}&Fzéhd RE B8 ueffé TRy erO s wadheE:w t HSEa& urated -
aqueous sodi um chl ori de. 50 Tol uene was renoved under reduced pressure,
and t he resf@tg nggrude esger was sgbjectedsto a cgl utm pacged with 50 g of
activatjed a@gn na using benzene-n- hexane (1:3) as an eluent to obtain 2.79
g (72@6thqp§gt cal yield) of the purified
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ester as white crystals. Melting point, [err]. 55 [err] 3035, 1738,

1606, 1500, 1454, 1155 [err] 55 50
1, 439, 615 50 [err] 4 7.3-6.9 (m 11
H, 5.80 (bs. | H, 4777 (AB. g 2ZH), 3.70 (S. 2H), 3.06 (d. 2H, J=10Hz),
2.1-0.6 (mI©) Preparation 5. 5 Preparation of

di met hyl mal ei m donet hyl -[err]-allyl phenyl acetate (Conpound No. 5) 5

1.74 g (0.01 rmole) of N-chl oronethyldi et hyl nal ei mi de and 2.93 g (0.01
nol e) of silver [err]-allylphenylacetate were added to 25 m of

di et hyl f or mamd,e and the m xture was all qv;@gmtso stand overni ght at roor@Z
t enper at ure. The precipitated—er

was distilled off arxdef edgced pregsure. Ti®e resuliti ng crgde ester was
subjected to a si Igczsaog‘el cOlRMAN 1 EBG g) ABRY Tkt urdsHi o w8R
chl or of or m car bor gei_sé'scﬂ or‘l%'é (2: D) &S° an oot Wéht Tﬁ"obtaa a:"z 43 9135’%
theoretical yield)=ef" £he desired ester as aF\/\hlte ’9I|y substance [err]

1.5349 [err] 1480 40, ZLZZ,Q 164«0 ,JﬁOO,U.J,&LLQ QlQ,J errg;\mil,‘.ﬁN é.er_r]
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2.0 (S. 6H) Preparation 22. Preparation of

5' -benzyl - 3' -furyl net hyl - a-i sopropyl - 4- net hoxyphenyl acetate (Com 20
pound No. 22)

2071790 ¢ (0.0I nole) of 5 - benzyl - 3-furfuryl —al'conol and 1.58 § (0.02

nol e) of pyridine were dissolved in 50 m of dry benzene, and 2.30 g (0.01
nol e) of a- isopropyl -4-net hoxyphenyl acetyl chloride dissolved in 5 m of
dry benzene were added dropwi se to the solution over about 30 mi nutes.
After conpletion of the 25 addition, the m xture was stirred at room
tenpegature for 3 hours to corrplleg3ge6f5he 25 reaction. The reacidon m xture

vvas—p‘O'lE'r'E'd—rm—o—ﬁu gofTTe-water ortowed—by—separattng—the—beérzene | ayer,
and t hg uedys Fayer was gxtracteg with t® 20 mEportiorfs_of-benzene.. The

> 4a3)
conbi ned $&rgane 1Y wadh WdHed 'Qm;g';@ssméycw t RSB hyde aciori ¢ aci d,
sat ur af @dﬁécgjq'ous S6d um I TatBonat L and safaur at ed= 80" s maqueous sodi um
chl ori g&*A4%el | ofv oi |y suBst ance &bt al ned“after r &noval of 30
benzeng 2 3Ubj a;.t@d_to an e JIMm t-he 25 95 femact |wa’rc&d al um na
usi ng Je\gggng-n bexa@ (1:8TAs an :&*lﬂ%ﬂt @&;-ﬂﬁt ai 53&33 gz 8@0%
t heoreti calsEi el & of.. t he $UriTi ed™ -est er a¥.a.eol ofdess 0|:Jt(\,$ .S4ibst ance.
[err] | P54Y0 3gfO=0 [er@])ml?s@ Oh517, SHAS, 1950F 1035°T820, 730-[err]
35 [erf]- Q.6% (d, 3H, J=7Hz), 0.95 (d. 3H, J=7Hz) 1.7-2.5 (m1H), 2.97 (d.
I H JF 1 Hg| 3.6 (S 3H)g 3.81 (& 2H), £78 (d. & 2H), = _
152 | '
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5.83 (b.S. I H, 6.90 (d.d. 4H), 7.1-7.3 (m 6H) 40
Preparation 27. 40 Preparation of

3,4,5, 6-tetrahydropht hal i m donet hyl -[err]-ethyl-2,4,6-trinmethyl phenyl ace-
tate (Conpound No. 27) 10.31 g (0.05 nole) of

[err]-ethyl-2,4,6-trinmethyl phenylacetic acid and 9.05 g (0.05 nole) of
3,4,5,6-tetrahydropht hal i m donet hyl ol were dissolved in 100 m of dry 45
benzene, and 16.51 g (0.08 nole) of. dicycl ohexyl carbodiimde was added to
t he 45 solution. The m xture was then allowed to stand overnight in a

seal ed vessel . Mext day, the m xture was haagegisat reflux to conplete theg

reaction, and,‘afyﬁgzattw ' dﬁ
was separated by figkradi bng A_vi scogg OL| y;s,gp,so'ga GE, 00t aished b
concentration of thegfg-gtrat?égfﬁas subjeeled 1R3! s%"t'{:&’;gel"‘%@mé C’E)‘?:B:l‘m
(360 g) to obtain|185E g [62,48% t hegret | cakayi el djrof thesgaritied ester
as a 50 colorless ¥fscbus dl 1y substance. [‘:err] 1:5399 [erg] 1780, 9740,
1720, 1511, 1405, [1140<fefrlysg 51 e Q U-pRe Fobso oo
1, 439, 615 23S ]oagi S2aS %?55 [CErdios . 853~ a3H, Q&=
J=7Hz), 1.5-2.3 (I zﬁg D. %.‘5% 9ﬁg .32;..:%.& 31&;0 J=8Hz ¥ 1. 5-22. 0 km..
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5.34 (d.d. 2H), 7.0-7.3 (m 2H) 5

Preparation 47. 5 Preparation of
2'-allyl-3 "' -nmethyl-2 e —— i __
'-cycl opentene-1'-one-4"-yl-[err]-ethyl -3-net hoxyphenyl - acetate (Conpound
No. 93) 7.41 g (0.02 nole) of a-ethyl-3-nethoxyphenyl acetic anhydri de and
1.52 g (0.01 nole) of 2-allyl-3-nethyl-4-hydroxy-2-cycl opentene-1-one were
di ssol ved in 10 50 M of dry pyridine, and the m xture was stirred
overnight at roomtenperature. 10 On next day, the reaction mxture was
pouregginto 100 g of ice-water andsggitsracted with three 20 m pgrtions of

et hyr—erner. _Tie_ T _ 30 ni
porti ons.2c§x5©( agueous sodigm hydroxede to e a garboxy acid forned
as a by r@atgc'.fﬁfg et her f%i:"éé wa;%'gft:%jged?""g_;@%\Ll ssi§%§ 15|_§_2§égvmth 10%
aqueous Byg¥Echlu c aci d, s& urat ed&queousrsodi umsyf~car bomgfe and 15
sat ur at e‘l‘j"%q&egu‘s: sodi um chFori de and dri ed“over anh§drous Sodi um sul fate.
Renoval| of; efher sunder reduCed gr es sk i elded -3. 2 a &l ¢ ester. The
pr oduct w‘i’pgrghenow' ect ed @,@«agcol Lﬁ@@fpﬁck@ﬁsﬁﬁh Eﬁof @J\%gwt ed
al um ng ug8g pbenzene-n- hex:gne..(g-lz 3)%.as, an 8 uent tozohtai nT2.73:g (83.1%
t heor etli ca1™ @i pl 9”20 o THe déePret esfRFC VYT SUTC 5
20 19 [lerr]o [.5211 [err] 1730, 1710, 1150, 1140, 1000, 910 [err] [err]
0.90(t.| 3HEFEEBHR 1.5-3.0 @n |11 HR 3.36 @.1H J=Rg), 3.&7 (S. 1H),
253 )
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25 4.7-6.0 (in. 3H), 6.5-6.9 (m 4H)
25 Preparation 46. Preparation of

- phenoxybenzyl -[err] -isopropyl - 3- met hoxyphenyl acet at e (Conpound No. 87)
8.01 g (0.04 nole) of m phenoxybenzyl alcohol and 7.09 g (0.03 nole) of
et hyl 30 ~ [err]-isopropyl-3-net hoxyphenyl acetate were di ssolved in 100
m of dry tol uene, and 30 0.1 g of sodium hydride was added thereto as a
catal yst. The mixture was then charged in a Teflon Spinning Band rectifier
tower having a Iength of 50 cmand heated while stirring. The reaction was

conpleted in abgﬁt 3 hours by removing et hggglg;fs an azeotrop| C 31
distillation wtt -‘c-o-p—o‘f—t-he—rovm —AfFter—S85 attowrTg

to stand and coelin @‘Z’tx" %tUée @as. pour & i nt 0§co| d #ater tOoseopara% 35
| ayers. Renoval of §@lgmne _ﬁ_’yﬂ |s_'tjgl§;gm o tmder 2 et uce‘csgress‘mr-enyl e‘r‘
11.5 g of a crude egeég The;pr odiget was kfen-suhfecied, 207 Qaq@urm e‘(’j>
with 55 g of actiy&®&d aluniha uijng benzéne- n- hExane ("1:3) asan eluént to
obtain 10.12 g (86. 4% {dhdor gtdgalxr d\ ba:sed_orﬂ-blwmst.g,sb\long Ll | e@
of the desired esf er.:ie’ife' 8{ %erw% & 5@ideios On:u?m 0,3'-7»'5 Qa@l ,~m§
40 [err] 3060, 1738;2139 290 2555 1845, 77§ 690:d;er rg [%rg 0. :ﬂ%d
3H, J=7Hz), 0.97 (d.>%H{ J_‘r’lﬁﬁ §OF20 GHER OB o&v‘(&
3.65 (S. 3H), 4.95 (AB Type d.d. 2H), 45 6.5-7.4 (m 13H) _
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Preparation of 3'-phenoxybenzyl-2-(1',2',3",4"-tetrahydronapht hal ene-8"-yl)
i soval erate (Conpound No. 43) 3.95 g (0.015 nole) of m phenoxybenzyl

brom de, 2.32 g (0.01 nole) of 2- 50 o
(1',2',3 ,4" -tetrahydronapht hal ene-8'-yl) isovaleric acid and 2.02 g (0.02
nole) of 50 triethylam ne were added to 50 nml of dinmethylformam de and the
m xture was stirred overnight at roomtenperature. The reaction m xture was
poured into 50 g of ice-water and extracted with three 30 nml. portions of
ethyl ether. The conbined ether |ayer was washed successively with 5%

hydroghlorlc aci d, saturated aquegy%1§5 sodi um bi - carbona§e and
sat ur aquUePUS T o) 0 OVEJ ydr ous
sodi um s.glg‘ ate| I%mpy@l gfng,hyl e,t_hgr b;yvq.l_stl g atdgn undié(,,c; duced 52
1,439,61685¢ 720 520 M%RRsure $PERRed a crude
est er VWEéhE@hs ﬁh@n sub#é%teﬂ Um a coluan packegd™i th 20 ®"of activated
al unmi nd B§ nty benzene n- hexane (i 3) as an eluent to obtain 3.45 g (83. 2%
theoretlicgs® e dc‘;nfg@gd Qm:%@e ddﬂlg);gyl Mw@xd s‘t),gmgng na‘t)ng;fggl) of the
desired egBL s a,\croborP %Nwdastaf% e a5 :Ewnw[ err]:iN"ioo5660 [err]
3060, 1136,z 4888, 12 0 er rg | r] (d 7Hz) , 1 03
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2.5-3.0 (m 4H), 2.48 (d. | H J=1 1 Hz), 10 4.74 (S. 2H),
6. .4 (m 12H) 10 Most of
the |np_ortant intermediates of the present invention | e _ disubstituted

acetic acid, can effecti
alternative procedures (
Ar represents an aryl
15 group, [err]
represents a |l ower al kyl

vely be prepared in high yields via one of the

A), (B) and (C) given below [err] 15 wher ein
group, [err] represents an al kyl, al kenyl or al kynyl
represents hydrogen or a |lower al kyl group, and [err]

group. Step 1: This reaction can be acconplished

by al kyl ati ng t§13e correspondl ng ar yl acet onissg kilse Wi th an appropriate hal gde

or sul f oxyl at e—of—the—fornuta—26 H =X T am Tnert _sorvent (for
exanpl e, an et het,8 Eex;I?ahy;drof ur&n, benzgene 0 g tol uer@ and ing udl g
i quid ammoni a wheng ¢ 1] Jatd N he 8Re |3wrsed as_agoase BestRi bedf\belvow)
in the presence 0f5§.Dage:sEH ag AR Al kalS™ fet alz Fal kal iz #et8l  hydsi'de,
alkali metal am dé&%®r *he i ke att roon1t§nperatur% or aﬂpglevatedé;e
tenperature. 25 — xSt ep;ozma\Thua,\r.,%actn-gm.qan Pe~acgo shed u ko he
wel | - known condi {i oé—: CAaZ5 ATl Yoused forOE)uﬁ’;ol qu,snaaf aqfbig | e
group, i.e., by ea_@ang th'é\nltrlﬂe Wit HES, mneraiF aci.d af -an.al kal f . et al

hydr oxi de. Steps|3 &fdo

t he correspondin phqpyl
30 appromq“c
inert solvent in|l 3073
' L o2
823
HES
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acetlc acid or a |lower-al kyl ester thereof with an
it e halide @r sulfgxylate o the fogmula R -x in an
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cal kal'i nﬁ@ﬂjh)drlde 40 as a base 1n an 1nert sorvent or an
al cohol | && &5y or:xll ng to.% fe, al k& Jret al ¥ 40 al Kdyi de. 1 439, 615
53 Step Q_fé-gfgq ceakti on Z3Q be 4ERQNP! i sha undé‘i“’*@me vvéf: "known
condi ti Jnt&:%'c(%nmal;y used g .,L‘Er hydmatysi s of.ZAn estaghy -i . e. gnwby hydr ol yzi ng
the estpf™i fhjarfacid or“alkali To obtaifi the co?responang di carboxylic
acid foll eyade by at - dec&ggm)nl zeggw to A n thexdesired-carboxylic
acid, of chB.De 8%::\ Sge accqpgh she gsgbheatglﬁgthe cgbester with an
al kal i Teiagéal de in %3 5 akg Bg mhe{Fby t e di est ek |s easily.
convertpd 1 nto acﬁﬁﬁbestéf 3@ decay xyld? on ané’ﬁﬂﬂrol the noneest er
- by a we|l-kgowy
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the presence of a base such as an alkali netal hydroxide or a hydride

thereof, n-butyl lithiumand the |like at roomtenperature or an el evated

, .and when the | ower-al kyl ester_is used for the alkylation,
hydrol yzing the resulting ester with an appropriate acid or alkall in the
35 usual manner.

35 Step 5: This reaction can be acconplished by reacting an aryl mal oni c
acid ester (which is easily obtainable by carbal koxyl ati on of the
correspondi ng arylacetic ester) with an appropriate halide or sulfoxylate
of th# fornmula R--X in the prese4soginf an al kali netal al koxige or an




procedure to obtain the corresponding carboxylic acid in high yields. The
preparation of the intermediate carboxylic acids is illustrated in our co-
10 pendi ng application No. 13563/-75(Serial-—No-—1,439,616)——— .

10 Al though a conmpound which bears an isopropenyl group on a-position such
as Conpounds No. 83, No. 85, No. 125, can be prepared by the usual
esterification nmethod using corresponding acid chloride, the double bond of
the i sopropenyl group readily isonmerizes to the [err] position to make the
acid or acid chloride into 15 a mxture of isomers in which the double

bond is at di f¥erent positions.

A |l ow vi B432.6135 was attained after 35

chromat ogr aphi ¢ pyrikLicat] on. Accordl ngly the following royte (A) geens to
be better thai|the .obn enﬂ,:.gnal m{g,ho_ds EEL“J;Q,,S) § e &){,e,t@ram.oaaof
such conpounds| £&ET | 233  Z228% 23395 252009 “NGes ~nGe
3 - Phenoxybenzy@#EEﬁg] ‘gﬁropenymnﬁ netha%&bhenyléa€etate =pConpouhs™ No.
82) 20 (1)} To a splution of |sopropylnngne5|u brom de, which was
prepared from J8.'§.§{\j Onesi sopr I,sbrom fedsarell 7%«@;;@% ml ue@ R PO
m of dry etherq, .E’@ga dedge sol utkge of 4 ch@é(ypihgnyhbac Newci gz €6 6
g) in 100 m of d¢ efr gr of ur an X enper. at th f.ter
t he solution was s%ei“l’r d room'ftSl er at Ltb‘g)%rait Lﬁ@dm'r) b Eacet C’?Eﬁ 0
g), diluted with 2@ nmj of dry t ol uene, was added to the 25 sol ution,
and it.-was heated £a°r fluX for 5 hdurs. The cool ed Bol uti onBwas aci®lified
25 with 15@6sulfqugg id; the aqueous phase was then separated, and
extracted withjetgrs [The gonbined grganic | ayers were extragted with 10%
sodi um car bonafe _sglgjti on. The carbonate exfract was acidified with
concentrat ed throchIﬂric acid and extracted with ether. The ether extract
was dried over fanhydrous sodi um
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30 sul fate. Renoval of the solvent and a recrystallization from ethyl
acetate afforded 30 12.4 g of 4-nethoxy-[err]-dinmethylatropic acid (55.2%
mp—ferrl(2) Fo—-a-solution—-oft—4—rnethoxy—ferr]-dinmethylatropic acid (5.0
g) and triethylamne (4.5 g) in 50 m of dinethylformam de, were added 7.0
g of 3-phenoxybenzyl - bromi de gradually at an ice-bath tenperature, and
stirred overnight at room 35 tenperature. The m xture was poured into
cold 10% [err] and extracted with 35 ether. The ether |ayer was washed
with 10% sodi um carbonate solution and dried over anhydrous sodium sul fate.
Renoval 36of the solvent gave 4.8 gldfdeiSude hydroxyester

dehydrated, with [exr] in benzene af [err] Jor 13 heurs Fi ktration, and.
renmoval - bf: %h@sol& g e«g#udemgggg@pwgesgerm @da&)@al,:tc 40
Purifi cati&gg/@th vSl-id: ca- g{a\!eehro 1 'o'gr'roa'phynafdeer dgoteﬂ?OQ g—qf'nmme ester.
(40. 5% sm 36 13e5798) .%(B) (1)°%¢ 3o
Ethyl-2-(cyc|oﬁexane 1'-0-I'-y|)fjaut atg;Thls wa repar€dfrom
et hyl - 2- br oggst y r S5 (298 FR, © :Iée?x g@eam %‘Q QAnd &R 9. 51 g) in
benzene (50grHy an;ﬂ'aa%l ue 25 38 URd8r U81°45 & Ref GkFat sky
condi tions £8®.| [ ¥ el GO g SGE A . dO':'G CROEAD (2)
Et hyl - 2(¢ycl oHéxene- 1- yl)Zbutyrat & The ab&e hydroxyester HG 4 g) was °
heat ed umder T ef| ux Wi th phpsphorus,pent oxu.:je (11 g)oin 60 N4 of dry
benzene for i&jours“The cbol ed mi Xfure was®poured ohto 80 nT of cold
water, the organjc |layer was separated and washed with 50 sat ur at ed
sodi um chl ogig kol ution. Solvent was renpved in vacwo. ‘and she residue 50
was distill | @&=nder reduced pressure to afford 11.6 g of pale yellow oil.
(76.5% bp. '
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[err] mmHg). (3) Ethyl-2,3-diethyl-3-hydroxy-pentanoate In a simlar manner
to (1) above, this was prepared from 3-pentanone and 55
et hyl - 2-bronobutyrate. (Yield 52.8% b.p. [err] mHg). The hydroxyester

obt ai ned was dehydrol yzed wi th phosphorus pentoxide in 55 benzene in the
manner described above. (Yield 68.2% b.p. [err] nmHg). The conpounds of
the type exenplified by Conpound Nos. 18, 21, 245, 246 and 248 were
prepared fromthe correspondi ng carboxylic acid or an acid chloride 60
derived therefrom which was obtained by hydrol yzing the ethyl ester _
prepared in a sigmlar nmanner. to that descnisbegisin (B) (1), (2) and (3) 37
above. The hydrorysrs can D& 60 eTTected Dy the conventlonal procedure

usi ng sodi um hydrogl.;ggip ;pqx_agm ug_ o T o
1,439,615 8382 | 2383 ""““,3 Gty hydr’ibi@dé In"’@iﬁ-‘anol “g%
roomterrperature. @& bnk‘yl ic a&d™ thus %btai nedsWas foufdl to conlf:a a
smal | anount of is&fer& W respect to the“doubl e honds (u to about
[err]), but the crudga_géialbﬁ@ekﬂc afigbyas sgg@ct edzggpst eddBLat i oF RN
wi t hout isolating| irpacg (i %mnso v®)>r~and Fiye® prodhetemas et ed B~
silica gel 5 cHE Bt ol e fi g tep%
5 The substituted| es %ﬁ>< ou%ds Peprghen32 y tﬁé generaPLfornuIa (IT
exhi bit excel |l ent pesﬁicidal act|V|E¥ and regpllant activity against mtes,
as well as EG = A 3 [ %
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‘used ag

exhi bi t

They nmay be enpl oyed at
w de variety of 10 ____

ing a synergestic activity with other biologically active agents.
| ow cost as pesticidal conpositions for use in a
applications in agriculture, horticulture,

forestry, and sanitation, as well as in 10 cerial stockroons and in
conpositions for controlling mtes. In the practical use of these-

conpounds, an appropi ate amount of one or nore of solvents, fillers,
di luents, active agents, dispersion agents, surface active agents,

spreaders, pressure-inparting agents, enul sifying agents and attractants 15
may gg added to the ester conpou { the formul a (I) to fornbgg

enu 2 o—E-61 Ak powele 6 b fine
grains, ggco@t ng ::agent a:g)ovvder an oil pgepar apl on, an gerosol, a
rmsquit ""olii; a ﬁ%ﬁ%tg aftif, a fARIYati MPSRend L %E a m&xf@i to i ncense
agent flo f_’é §c ri ggkA%apor kZali on. TRE ef f gL Of ;‘t;e“’ﬁi’estl QL&

conposi t&:ansu.o t s inventdon W | I=now be 40 & | | ust r at®d by t he

f ol I ow|ng_Exgelr i mept,al Exar(rfj,

EXPERI NE Nﬁﬁiﬁe MEEZS AnGRT sufu%gt:é co@&@rage‘g@s pr é"gmged by

bl endi g @é%ﬁ f tffe Conpodgids Nos. TP to 309Tof tHE presentiTnvention,

xyl ol qtndn-gbup I

Ltd.)
20 to
sprayed
emul sif
COMer i

DA

t he potls

PREPARATIVE TABLE

Co .-,

n proportions of 25% 25 50% and 25% (by wei ght), respectively.

5 de% old rige plantsgwere grgwn in &5 potg after seeding and were

Wi a 300-fold dilute solution of a different one of the

|aQI%oconcentrate t hus prepared. A 300-fold dilute solution of a

caLeﬂg nt, b&i ng carbaryl 30%wettabl® powdeétr diluted®*with water was
tyol. In each case an amobunt of 10 ml/pot was applied and then
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30 were covered by a cylindrical nmetal net. 15 smaller brown

pl ant hoppers 30 (Del phacodes striatella Fallen) were released into
each of the pots treated with the carbaryl wettable pawder,. and. Conpounds
Nos. 1 to 21 and 102 to 110, while 15 green rice |eafhoppers (Nephotettix
bi puntatus cincticeps Unler) were released in each of the pots treated with

the carbaryl wettable powder and Conpounds Nos. 35 22 to 101 and 111 to
300. Qoservation on survival one day after the treatnent 35 reveal ed t hat
each of the compounds of this invention exhibited nore than 90%Kkilling
effect than cagparyl. EXPERI MENTAL EXAMPL[e%sOf the enul sifiable 39

concent r at es-prepar-et—t—Expertmentat—Exanmpte T, —each—40 Ol TNOSE€ -

pr epar ed from“tﬂe_g,,(gonﬁoprtﬁs listein Tabl® | bel & was diggt ed W& h_ 40
wat er to each of g%@{con’&&ﬁ'ﬁati SR her 2BHwn ahd R 200;'-171% porfﬂ%ﬁl
thereof was addgd§teE § BT “vol gils"beakey K30 | affde of 3squi t § Per
group were rel edsed imtlo Bach of the beakefs and aFl owed t% stand Sor 1
day. Survival wgds obsesyved.and a [l (50%]&thal copcentraldd on) mag
det ermi ned by cdl c@3bi ngomépe_r fage /=T kikBdhg irf&zﬁ'a?ch ce?&ié‘; The
resul ts obtai ned ar_geggl 50TShown i WgTable 1E7As a cBhtrol &5.1inddde..
enul si fi abl e corjceRi% gt WEFtsed OOT 55 QUIT LT LVoIT voz
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I nsecticidal Activity on Larvae of Msquito (Cul ex pipiens) Test

enmul sifiable [err] Test emul sifiable [err] concentrate
(ppm concentrat.e (ppm_Conpound No. 1 0. 0015
Compound No. 2 0.0034 10 0. 0030 . 14
0. 0026 16 0. 0014 - 102 0. 0095 103 0. 0092
. 104 0. 0120 105 0. 0105 ' 110 0. 0125
111 0. 0025 . 112 0. 0046 113 0. 0053 _
. 115 0. 0050 119 0. 0044 . 120 0. 0040
121 _40 0.0037 " 1439855 0.0032 " 126 40 _ 0. 0056
. 488 ~ Q0.0047 " o 145 0.0QQ39 0 o 165
18> S8 a B = -
0.0012 167%x10.0843, = Rago . Qeow 1Hmon (30874 180« 0.0072
,, 4882 DRIB20 15233-“—-;0.6?@3:; ZRee =nn - ~0.0078
204 @ﬁo@ 8™ Rg) 2206 Ra0. 0032 R0 R4° 0035
o) 212 0.0037 214 0. 0127 - 215
0.0132 2263=8 (0. 39 5887 5ga3n  RexS 9019 NI 0.0014
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Li ndane 0. 22 EXPERI MENTAL EXAMPLE 3. A 2000-fold dilute
solution of each of the enulsifiable concentrates prepared in Experinental
Example_| _fromthe c unds s in Table 2 bel ow was sprayed after _
seeding in an anmount of 10 m/pot on a different 12 day-old nottl ed ki dney

bean seedling grown in a pot. The seedling thus treated was cut off and put

5 in a w de-nmouthed bottle. In the same manner, an untreated nottled

ki dney bean 5 seedling in the sane stage was cut - off and put in another

wi de- nout hed bottle. Another fresh seedling mes fixed with pins bridging on

t he fornmer treaged seedling and the Iatterl, eated seedling A Ieaf of

nottl ed ki dney—bean—on—wh f—s 6 . ,
tetarius) were parpd i Gvag pI aced the B aniddl e of the brigdgi ng
seedling and all oved §gstlamiShad 2 8 ARRERYy ATID r HERAncyIRIAN
assessed by investj gaEiErg |t GeSAErber g _r mi e3 "shar riu“:’ﬁ@”bn he tFeat g T
seedling and the ur?ﬂéaﬂec seedl i ng. '“he as§ESsnent Standards were as
follows: Assessment 15,3 | Geoavn The AW O O, nuager,. of #ALtas onzi;,tw
untreated seedling toégﬁéat dN}E° ﬁ@@ th@i;‘f@t e@ﬁ%l i r@Ntﬁgto °‘: +
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56

concentrate
+ 4

Test

Repel | ency

Mtes,Test enulsifiable

Repel | ency concentrate

56 The results obtained are shown in Table 2 below. TABLE 2. Repell ent

enul sifiable

—Activity on_Spider
Conmpound No.

+
35

Compound No. 3

++ 18

++
10
++
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+

++
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+
98

+ 73

1,439,61
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++

218
++

235

210
221

prepared from each of the Conpounds Nos.

++ 2

++ EXPERI MENTAL EXAMPLE 4 0. 2% oi

19

++

++

220
++

216 ++ 217
227 ++ 234

preparati on was

1, 2, 8, 5 14, 22, 25, 26,

27, 51, 62, 73, 82, 86,88 to 90, 92, 94, 96, 111, 119, 121, 165, 175, 180,

5 184, 185, 195, 200, 201 and 208 and further
About 50 adult nosquitoes (Cul ex pipens) were rel eased

deodori zed kerosene.
and spr ayed wvisshggach of the oil

in a glass boxg (70 [err]),

it

obt ai ned above i
found that noré
both alletrin an
5. 20 oriental h
[err]) and spray
Experi nmental Exa
allethrin in an
test was repeate

PREPARATIVE TABLE
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l
mol—\
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Esteri-
fication Yield
Method (“;)

Comp.
No

Prepa-
ration

Exp. No.
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57 down of the flies was observed to determne [err] (50% knock-down tine).

The results obtained are shown in Table 3. TABLE 3. Activity on Knock- Down
Agai nst Oriental House Flies Test oil [err] Test
oi | [err] preparation (sec.) ’
preparation (sec.) Compound No. 1 167 ,
Conmpound No. 8 : 128 22 136 ' 51
104 62 154 Vo : 63 140 82 132
. 44 . 88 147 839,615 155 . 44 96
92 11T - 13 . IT9 132 lzl — 130
v 83 L3S 168 & 145 1755 152<r o Do i 180
157 184 | §389142 9S8 | @8R ReS 185 e 137 g&%‘i«; 140
,, SCE5 2ART 874 20158 105z, Tl 208
150 Alletlh®ifn &= |- = = 186=EXPERINENTEL EXAMPLE 8. 5 To
each of tlhe £Lo@pqunds, oNos. 51, B2,©63, 82, Z&§§CQZ5 1%Q,» 160, 176, 177,
5178, 184, 85 |1932a195, :.\5 2018204, 208, QHEF 212 a%"éaes was added
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but oxi de in an anobunt of 5 tines that of the active ingredient to prepare
an acetone solution having a given concentration. Each of the thus prepared
acetone_solutions was _applied onto a thoracic dosal plate for oriental

house flies using a 10 m crosyringe to observe the synergestic effect
of pi peronyl butoxide on 10 insecticidal activity. Potentiation
magni fication of insecticidal activity by the addition of piperonyl
but oxi de is shown in Table 4. 58 _
1, 439, 615 58 TABLE 4. Potentiation
Effect on Inseqgicidal Activity by the Adduigesn of Piperonyl Butoxide 45
Pot enti ati on 78 o Potenti at |°gn Test cgnpound -
magni fi cation Tet t- ; omeg.,wI n@g&,fl catgqr, Conpd:ag% No. 22 Z o
5.0 Corrpound Aa2B1 252 7:2;:52 -“285.3 222 222
63 4.8 82 | 23726/ 78" fa. 86 %~ 4.5 118"
5.5 ,, ~ 125 6.0 150 = 4.2 ,,
160 7.2 1761 FEZDB|2g882 . gye Se2l77 Ss538 5.8 1785y
5.4 - i Z.Eg | 188ce 5.,_!}2&85 S50 frme,, e
ol 43 225 | Jux Fog  JuE Fos Sos
, 5
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195 5.7 -, 200 7.5 201 7.0 .

204 4.7 206 5.1 . 208 5.2 210
_.4.8 I . 212 5.0 226 4.5 As is apparent from

the above Experi mental Exanpl es, the conpounds of this invention exhibit an
excel l ent biological activity on various noxious insects and mtes and are

also of lowtoxicity. 5 Oral toxicity to mce for representative
conmpounds is shown in Table 5 5 below. TABLE 5. [err] _
[err] Test conpound _ [err] Test conpound (my/ kg)
Conpoggnd No. - | > 1000 {,439,69mpound No. 2 > 44000 8
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The conpositions according to the present invention are very useful for
controlling insanitary insects such as nosquitoes, flies and cockroaches,
grain 59 _. . 1,439,615 @ ..

59 insects such as rice weevil (Calandra oryzae) and mtes, as well as
agricultural noxious insects such as plant-hoppers, green rice | eafhopper
(Nephotettix bipuntatus cinticeps Unhler), cabbage arny worns (Barathra
brassi cae Linne), dianond-back noths (Plutella maculipennis Curtis),
noct ui dae, cabbage worm 5 (Pieris rapae Linne), rice stem boress _
(Chilo suppressatis Wal ker), aphids, tortri4e6l5 5 and |l eaf-nmners. They 4te

al so superi or Whenaweg they ggy be féfely used for harvested crops,
horti cul tural appl cé‘ggﬁ, Cr®ps in reen hegus a ack@gi ng nat & i
for foodstuffs. 10; 232¢ I*'m"g epar'mg t he B Somﬁ%ﬁﬂgs a%ﬁdl ng tgb”‘%he
present invention,!id3s3 lantposm blrg\ 0 obt a.rn rmr:e,,“bettean"cont rol ™
effects by enploying'a conpinfation ofStwo or rfore coffpounds “of the géher al
formula (1), and f lthhe;rgo e, -l-'b\ IS 34 bl e kene bt ajsie yari gtmvconpogabmons
whi ch are useful for -ég@d, |o<ety %wabppl iC obISI’lS #y»ocont}?@wng ONGEr-
nore conpounds of hefgp§n1 (L of her g% t|0|5al . conpomnds
for exampl e, organochlor r¥ne éﬁ undé)gabh as Er Joz e
Met hoxychl or; orgahi ¢ ghosphorus conpounds such as Sunlthlon (trade nane of
i R o o o o ) o~
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Sum tono Chem ca
(trade nanme of Sum tono Chem cal
-N-nethyl carbamat e

napht hyl

Conmpany Limted), DDVP, diazinon, phenthion and Cyanox
Conpany Limted); carbamates such as 1-

3, 4-dinet hyl phenyl N-methyl carbamate and 3. 5-

" the eff

20 di net hyl
esters such as
Chem cal

but o>4'sde

Conpany Limted),
Conpany Limted),
chrysant hemate and their geonetrica
sul f oxi de,

phenyl N nethyl carbanmat e; cycl opropanecarboxylic acid

20 pyrethrin, allethrin, Neopynam n (trade nanme of Sumtono
Chrysron (trade nanme of Sum tono Chem ca

3- phenoxybenzyl crysant hemate, 5-propargyl furfuryl

or optical isoners; piperonyl
saf r oxane, 1i43abor nyl 25 t hi ocyano ace#s;te

(r. %oan$

§c~§ Zof =t

acid an BIﬂT"gh
deri vat ijvgg$ USe(

phenyl - a- napht
phenet i di n5ed& 3
agents uc@&s f
agents; heEﬂEGI(
conposi i ons areg
of these agr=zcul

the active ihgy q
conposi §i onsg @nc
further |il I‘:,u§ﬁrc
The parts gseﬁ

b

ctachroro dipfopyl ether (S-421) _which 25 potent| ate

e est_e,(s syn@:gl,stl ceﬁﬁl,;b terepl"ﬁhaj.l c aci d:,,,J.,SOpht hal i c
il ch 2R gener at R used? £rg Buni gat LRds pr epar &*ﬁns phenol
| ase%t abi | i z&wS; bi spEnol deri vl ves; argsani nes such as

y | afi ne, phenyl [err] napht hyl am ne, and a condensat e of

30 5@ acet ongp Pt her% "£I$$Ctl ci dggdgents Q)’Nm ticidal
DadagrwGal ecr ©™~ 30 a_'_épl*m‘rcr obi agvagent S; it oci dal

lal ng i zer ?:n(gl ot her g i cul tu I, zagents. These
; expe ed to usef Uf savi ng manpower "1 n application
tural agents and for obt aining synergistic activity bet ween
di enBs of - t he onposit®on. 35 % The preparation of

| the effect of conpounds of this 35 invention are
ited hy the follow ng Forrul ation gnd Applicafion Exanpl es.
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Forrmul ati on Exanple 1. 40 To 20 parts of each of Conmpounds Nos. |
to 110, there were added 10 parts of 40 Sum thion (as descri bed

t
C I

previously), 10 parts of Sorpol SM 200 (as_described previously),  60par
of xylol, and the m xture was thoroughly stirred and m xed to obtain an
enmul sifiable concentrate in each case. Formul ati on Exanple 2. 45

To 10 parts of each of Conpounds Nos. 111 to 192, there were added 10 parts
45 of Cyanox (as described previously), 10 parts of Sorpol SM 200 (as
descri bed previously) and 70 parts of xylol, and the m xture was thoroughly
stirred and m xgd to obtain an enul S|f|abl m@q,ngentrate I n each case. 49
For mul ati on BExanpte—3—>56 To—t5—parts UI eact—of—Conpounds”

193 to 232, there were added 30 E/s 56re fira 0 x der,l arts
of Sorpol SM 200 (as"#g¥ "H?@()Bf Julp: ’g&@ fjré'eé“f Oszmﬂ,)&h
drfl

m xture was thorougmaéms, cahdr ERAN S@MI @MdhySpyiridabla@d the
concentrate inseach nigse. wﬁostmmhamlromn fexapepdtere 4for 55\0urs The rewﬂ‘og 1&cher t s of
each of Conpounds Nd‘g’““? 1S PRAT ‘Oé)gﬁ (f"é't"h %'daﬂld’é j',g %{ ‘3%08% : 25%
pyrethrin extract, inﬂ;‘% u/ojqu u edﬁﬁ §.le tioQaEid

SM 200 (as descri be y{pE®MLIOTRE stherasyd vpﬁllidd&u@f:ssivylb'&/hth l@mdydrhtﬂllqnc)atldre was

t horoughty stirored aﬂdramdmdeomosqﬂbmablmrma@mﬂﬂ Sﬁtﬁﬂa&léls‘ed ﬁ%‘é‘i*fieﬁ driesd qvpr eac HO

odiygp sulfate, and the gther m
case. Fofnul ation e?[ E'@ Ster A gﬂsym%” ] ﬁym{j’s
1, 10, 1,021 103, 105&&%(: \lﬁs $ coldn chromatography usmg 120 g of activated

alumina and a developmg solvent of benzene-n-hexane (1:3) to obtain 5.68 g (85%
15 theoretical yield) of the desired ester as a colorless oily substance. 15

nd?  1.5545
viim 3005, 1724, 1550, 1407, 1180, 806 cm™!

85S4  7.16(S. SH), 7.15(S. SH), 7.2 (1H),
5.79 (bs. 1H), 4.78 (S. 2H), 3.78 (S. 2H), 20
20 3.31(t. 1H, J=7Hz), 1.3—2.3 (m. 2H), _
0.83 (t. 3H, J=7Hz)

Preparation 2.
Preparatzon of m-phenoxybenzyl-a-ethylphenylacetate (Compound No. 2)
g (0.01 mole) of m-phenoxybenzyl alcohol and 1.19 g (0.015 mole) of dry 25
25 pyndme were dissolved in 20 ml of benzene, and 1.83 g (0.01 mole) of a-ethyl-
phenylacetyl chloride dissolved in 5 ml of dry benzene was added dropwise thereto
under ice-cooling. After completion of addition, the mixture was stirred at room
temperature for 3 hours to complete the reaction, and the reaction mixture was
poured into 30 g of ice-water. The mixture was separated, and the aqueous layer 30
30 was extracted with two 10 ml portions of benzene. The combined benzene layer
was washed successively with 5%, hydrochloric acid, saturated aqueous sodium
bicarbonate and saturated aqueous sodium chloride, and benzene was removed
under reduced pressure. The resulting crude ester was charged onto a column
packed with 40 g of activated alumina using a mixture of benzene-n-hexane (1:3) as 35
35 an eluent to obtain 3.15 g (91% theoretical yield) of the purified ester.

nZ  1.5712
pfim 3030, 1740, 1590, 1470, 1260, 1220, 1160 cm™!

5SS 7.4—5.8 (m. 14H), 4.95(S. 2H),
3.4(t. 1H, J=8Hz), 2.3—1.1 (m. 2H),
40 0.85 (t. 3H, J=8Hz) : 40

Preparation 17.
Preparation of 5 -benzyl 3'-furylmethyl-a-cyclohexylphenylacetate { Compound No. 17)
2.82 g (0.015 mole) of 5-benzyl-3-furylmethyl alcohol and 2.22 g (0.01 mole) of
ethyl-a-cyclohexylphenylacetate were dissolved in 50 ml of dry toluene and 0.1 g
45 of sodium hydride was added thereto as a catalyst. The mixture was charged into a 45
Teflon Spinning Band rectification tower and ethanol formed as a by-product was
removed while heating and stirring. The reaction was completed in about 1 hour,
and the reaction mixture was allowed to stand and cooled to room temperature
and poured into 30 g of ice-water. The layers were separated to remove the toluene
50 layer and the toluene layer was washed with saturated aqueous sodium chloride. 50
Toluene was removed under reduced pressure, and the resulting crude ester was
subjected to a column packed with 50 g of activated alumina using benzene-n-
hexane (1:3) as an eluent to obtain 2.79 g (729 theoretical yield) of the purified
ester as white crystals. Melting point, 51—53° C.

55 p™o 3035, 1738, 1606, 1500, 1454, 1155 cm™ 55
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60 di ssolved in kerosene in an anount sufficient to nake 100 parts thereby
.obtaining an . oil preparation in each case. Fornulation Exanple 6. To 0.2
part of each of Conpounds Nos. 116 to 192, there were added 0.1 part 5

of allethrin [err]-trans chrysanthemate and 1.5 parts of safroxane, and the
m xture was 5 dissolved in kerosene to prepare 100 parts of an oi
preparation in each case. Fornulation Exanple 7. To 0.2 part of each of

- Conmpounds Nos. 193 to 300, there were added 0.1 part of Neopynami ne and 1.5
partssgof S-421, and the m xture ywagepy ssolved in 10 kerosgpe to
pr epare100parts of—amort—preparatron—tm—each—case: — 10

For nul at i & EXdmsi9%¢mal1H)$.80Qbspt)t s of each of Conpounds Nos. I~to 110,
there were ad§ o q@&ﬁﬁéogﬁz ), gﬂgngl-N-nethylcarbanate and 5 parts of
Sor pol SM 200 'ag' &deritek “préeviousty), followed by:nmixing. 75 parts of
300- nesh tglc wer e ;heglﬁddeq;&q§5m6n35b m xture and the res;lh:ng
bl edd was fﬁaﬁmggé, img ?ﬁ‘f'we torqlilviphenylaretate d CoosndWar 5) 15 wet § abl e
powder i nmeREF & 5‘5@%@ b LI T IGATh S RN of ol
i ngr edi enind &b OWRtuS ) - overdight ld¢ robm tgﬁ céat re. The
precipitated crystals were filtered and dimethylformamide was distilled off under
10 reduced pressure. The resulting crude ester was subjected to a silica gel column 10

(90 g) using a mixture of chloroform-carbon tetrachloride (2:1) as an eluent to
obtain 2.43 g (75%, theore_tical yield) of the desired ester as a white oily substance.

n2=® 1.5349
yim 1780, 1740, 1720, 1640, 1600, 1140, 910 cm-"*

15 35 7.15(S. 5H), 6.0—4.9 (m. 3H), 15
3.48 (t. 3H, J=10Hz), 3.0—2.0 (m. 2H),
2.0(S.6H)

Preparation 22.
Preparation of 5'-benzyl-3'-furylmethyl-a-isopropyl-4-methoxyphenylacetate (Com-
20 pound No. 22) 20
1.90 g (0.01 mole) of 5'-benzyl-3-furfuryl alcohol and 1.58 g (0.02 mole) of
pyridine were dissolved in 50 ml of dry benzene, and 2.30 g (0.01 mole) of a-
isopropyl-4-methoxyphenylacetyl chloride dissolved in 5 ml of dry benzene were
added dropwise to the solution over about 30 minutes. After completion of the
25 addition, the mixture was stirred at room temperature for 3 hours to complete the 25
reaction. The reaction mixture was poured into 50 g of ice-water followed by 3
separating the benzene layer, and the aqueous layer was extracted with two 20 ml ’
portions of benzene. The combined benzene layer was washed successively with
5% hydrochloric acid, saturated aqueous sodium bicarbonate and saturated .
30 aqueous sodium chloride. A yellow oily substance obtained after removal of 30 .
benzene was subjected to a column packed with 25 g of activated alumina using
benzene-n-hexane (1:3) as an eluent to obtain 3.33 g (88.0% theoretical yield) of the
purified ester as a colorless oily substance.

nd?  1.5470
35 yiim 1735, 1617, 1515, 1250, 1032, 830, 730 cm* 3

35t 0.65(d, 3H, J=7Hz), 0.95 (d. 3H, J=7Hz),
1.7—2.5 (m. 1H), 2.97 (d. 1H, J=11Hz),
3.67 (S. 3H), 3.81 (S. 2H), 4.78 (d.d. 2H),
5.83 (b.S. 1H), 6.90(d.d. 4H), 7.1—7.3 (m. 6H)

40 Preparation 27. 40
Preparation of 3,4,5,6-tetrahydrophthalimidomethyl-a-ethyl-2,4,6-trimethylphenylace-
tate (Compound No. 27)
10.31 g (0.05 mole) of a-ethyl-2,4,6-trimethylphenylacetic acid and 9.05 g (0.05
mole) of 3,4,5,6-tetrahydrophthalimidomethylol were dissolved in 100 ml of dry
45 benzene, and 16.51 g (0.08 mole) of dicyclohexylcarbodiimide was added to the 45
solution. The mixture was then allowed to stand overnight in a sealed vessel. Next
day, the mixture was heated at reflux to complete the reaction, and, after allowing
1o cool, the precipitated dicyclohexylurea was separated by filtration. A viscous
oily substance obtained by concentration of the filtrate was subjected to a silica gel
50 column (360 g) to obtain 11.3 g (61.18% theoretical yield) of the purified ester as a 50
colorless viscous oily substance.

n2  1.5399
fim 1780, 1740, 1720, 1511, 1405, 1140 cm™*

vmnx.



bel ow were respectively dissolved in 20 mMl of nethanol
was m xed with 100 g of a carrier for

solution 20
m xture of tabu powder, 20 pyrethrum marc and wood powder in a proportion

of 3:5: 1,

met hano
m xture was thoroughly kneaded, nolded and dried to prepare a nosquito coi
in each case.
61 TABLE 6. Fornul ations for Mdsquito Coils Conposition No. 1.

Conmpound No.

0.3 g 2.
Al lethrin
g Allethrin

0.

g
t

4.
hrin

had evapor at ed,

Conpound 849y G321y, 7.0--7.3 (m. 2H)

5

10

15

20

25

30

35

45

50

55

~—

respectively), followed by blending uniformy. After the
150 M of water were added to the blend, and the

61 1, 439, 615

1,439,615 0.3 g Allethrin

and the resulting
nosquito coils (a

51

1s
‘é%ﬁﬁUUﬁd No—8 9-3—7
Conmpound No. 22

8% 0.85(t. 3H, J=THz), 1.5—2.3(m.2H), 0.3 g 3.
2.3(b.S. 9H), 3.32 (. 3H, J=8Hz), 0.2 g BHT
—284m. 4H), 2.0—2.5 (m. 4H), 0.3 g

0.3 g

Preparation 47. '
Preparation of 2'-allyl-3'-methyl-2'-cyclopentene-1'-one-4'-yl-a-ethyl-3-methoxyphenyl-

acetate (Compound No. 93)

7.41 g (0.02 mole) of a-ethyl-3-methoxyphenylacetic anhydride and 1.52 g
(0.01 mole) of 2-allyl-3-methyl-4-hydroxy-2-cyclopentene-1-one were dissolved in
50 ml of dry pyridine, and the mixture was stirred overnight at room temperature.
On next day, the reaction mixture was poured into 100 g of ice-water and extracted
with three 20 ml portions of ethyl ether. The combined ether layer was then
extracted with two 30 ml portions of 5% aqueous sodium hydroxide to remove a
carboxylic acid formed as a by-product. The ether layer was washed successively
with 10%; aqueous hydrochloric acid, saturated aqueous sodium bicarbonate and
saturated aqueous sodium chloride and dried over anhydrous sodium sulfate.
Removal of ether under reduced pressure yielded 3.2 g of a crude ester. The
product was then subjected to a column packed with 20 g of activated alumina
using benzene-n-hexane (1:3) as an eluent to obtain 2.73 g (83.19/ theoretical yield)
of the desired ester. .

nd® 15211
il 1730, 1710, 1150, 1140, 1000, 910 cm~!

doms  0.90(t. 3H, J=8Hz), 1.5—3.0 (m. 1 1H),
3.36 (t. 1H, J=9Hz), 3.67 (S. 1H),
4.7—6.0 (m. 3H), 6.5—6.9 (m. 4H)

Preparation 46.
Preparation of 3'-phenoxybenzyl-a-isopropyl-3-methoxyphenylacetate { Compound No.
87

8.01 g (0.04 mole) of m-phenoxybenzyl alcohol and 7.09 g (0.03 mole) of ethyl
a-isopropyl-3-methoxyphenylacetate were dissolved in 100 ml of dry toluene, and
0.1 g of sodium hydride was added thereto as a catalyst. The mixture was then
charged in a Teflon Spinning Band rectifier tower having a length of 50 ¢cm and
heated while stirring. The reaction was completed in about 3 hours by removing
ethanol as an azeotropic distillation with toluene at the top of the tower. After
allowing to stand and cooling the mixture was poured into cold water to separate
layers. Removal of toluene by distillation under reduced pressure yielded 11.5 g of
a crude ester. The product was then subjected to a column packed with 55 g of
activated alumina using benzene-n-hexane (1:3) as an eluent to obtain 10.12 g
(86.4°%; theoretical yield based on the starting ethyl ester) of the desired ester.

nd?  1.5377
Jim 3060, 1738, 1590, 1490, 1255, 1145, 775, 690 cm™’

5SS 0.70(d. 3H, J=THz), 0.97 (d. 3H, J=THz),
0.9—2.6 (m. 1H), 3.08 (d. 1H, J—11Hz),
3.65 (S. 3H), 4.95 (AB Type d.d. 2H),
6.5—7.4 (m. 13H)

Preparation 48.
Preparation of 3'-phenoxybenzyl-2-(1'2" 3',4"-tetrahydronaphthalene-8'-yl) isovalerate

{Compound No. 43)

3.95 g (0.015 mole) of m-phenoxybenzyl bromide, 2.32 g (0.01 mole) of 2-
(1',2",3",4'-tetrahydronaphthalene-8'-yl) isovaleric acid and 2.02 g (0.02 mole) of
triethylamine were added to 50 ml of dimethylformamide and the mixture was
stirred overnight at room temperature. The reaction mixture was poured into 50 g
of ice-water and extracted with three 30 ml portions of ethyl ether. The combined
cther layer was washed successively with 5% hydrochloric acid, saturated aqueous
sodium bi-carbonate and saturated aqueous sodium chloride and dried over
anhydrous sodium sulfate. Removal of ethyl ether by distillation under reduced
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5. Conpound No. 51 0.3 g Allethrin
[err]-trans chrysant hemate 0.1 g BHT
0.4 g 6. Conpound No. 62 o ) 0.2 4
5-Propargyl furfuryl chrysanthenmate 0.2 g BHT
0.8 g 7. Conmpound No. 82 0.3 ¢
5- Propar gyl - 2-net hyl - 3-furyl met hyl chrysanthemate 0.1 g BHT
0.4 g 8. Conpound No. 146 0.3 ¢
Allethrin d-cis, trans chrysant hemate 0.1 g BHT
0.5 gsf. Conpound No. 169 1,439,615 023 g
Allermn fgst h was then subjected toaco‘;umzn gae?é_é]wnh -
ressur er -
gl |5 tghl'o gOg of :cg’glﬁﬁﬁllumma using rﬁene n-hexane (Jl :3) as.an elugnt ogbt:«ﬁ 45 g 0.3 9
(83 2% theoretical yield based on the carboxylic dcid startmg at the
0.3 g For rediabliester b eqbressLBlly sibeanaet | ve pesticidal ingredients having one

of the com:)03|t|ons shown in Table 7 bel ow were respectively dissolved in a

mi xed sol Vent c%?ﬁ?)rl sing xylol and 5 refined kerosene (1:1 by vol une)
to prepargmiS a4, 1 BeOffsss 049t 1265) 7ANEbolche sol ution 5
5SS 0.68 (d. 3H, J=THz), 1.03 (d. 3H, J=THz), | . .

© 1.5—2.0 (m. 4H), 2.1—2.6 (m. 1H),
2.53.0(m. 4H), 2.48 (d. 1H, J=1THz),
10 4.74 (S. 2H), 6.6—7.4 (m. 12H) 10

Most of the important intermediates of the present invention, i.e.,
disubstituted acetic acid, can effectively be prepared in high yields via one of the
alternative procedures (A), (B) and (C) given below.

R/

Stept |
() Archen 220 pci-on g

%
R/ al

step3 | Step4 |
(8) ArCH,COoR! ——P-'Arcn—cozk" -—eE——Ar—CH—COgH

s
(C) ArcH
COzR! |

15 wherein Ar represents an aryl group, R’ represents an alkyl, élkenyl or alkynyl 15
group, R” represents hydrogen or a lower alkyl group, and R'”’ represents a lower
alkyl group.

Step 1: This reaction can be accomplished by alkylating the corresponding
arylacetonitrile with an appropriate halide or sulfoxylate of the formula
20 R'—X in an inert solvent (for example, an ether, tetrahydrofuran, benzene 20
or toluene and including liquid ammonia when NaNH, and the like is used
as a base described below) in the presence of a base such as an alkali metal,
alkali metal hydride, alkali metal amide or the like at room temperature or
an elevated temperature.

25 Step 2: This reaction can be accomplished under the well-known conditions 25
commonly used for hydrolysis of a nitrile group, i.e., by heating the nitrile
with a mineral acid or an alkali metal hydroxide.

Steps 3and 4: These reactions can be accomplished by alkylating the
corresponding phenylacetic acid or a lower-alkyl ester thereof with an
30 appropriate halide or sulfoxylate of the formula R'—X in an inert solvent in 30 ‘
the presence of a base such as an alkali metal hydroxide or a hydride
thereof, n-butyl lithium and the like at room temperature or an elevated
temperature, and when the lower-alkyl ester is used for the alkylation,
hydrolyzing the resulting ester with an appropriate acid or alkali in the
35 usual manner. 3

Step 5: This reaction can be accomplished by reacting an arylmalonic acid ester
(which is easily obtainable by carbalkoxylatlon of the corresponding
drylacetlc ester) with an appropriate halide or sulfoxylate of the formula
R'—X in the presence of an alkali metal alkoxide or an alkali metal hydride
40 as a base in an inert solvent or an alcohol corresponding to the alkali metal 40
alkoxide.



was charged into an aerosol dispensing container. After a valve was nounted

on each cont ai ner,

t he aerosol dispenser was pressurized by charging 85

parts of a propellant (for exanple freon, vinyl chloride nononer or .
| i quefied petrol eum gas. 62 1, 439, 615

62 TABLE 7. Aerosol

For mul ati ons Conposition No. 1. Conpound No. 22

0. 3 parts 3-Phenoxybenzyl-d-cis, trans chrysant henate 0.1 2.

Compound No. 22
2 1.B.T.A

0. 2 Neopynam n

1 3. Conmpound No. 62

Allethrin [err]-trans chrysant hemate 0.2 Safroxane

53
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2
4. Conpotihd_No_62 1,439,615 0 3 DOVP
3 5. Conpoungtepg: This2reaction can be accomplished under the well-lown conditions

commonly used for hydrolysis of an ester, i.e., by hydrolyzing the ester with
an acid or alkali to obtain the corresponding dicarboxylic acid followed by
heat-decarbonization to obtain the desired carboxylic acid, or can be
accomplished by heating the diester with an alkali metal alkoxide in an
alcohol whereby the diester is easily converted into a monoester by
decarboxylation and hydrolyzing the monoester by a well-known
procedure to obtain the corresponding carboxylic acid in high yields.

The preparation of the intermediate carboxylic acids is illustrated in our co-
pending application No. 13563/75 (Serial No. 1,439,616).

Although a compound which bears an isopropenyl group on a-position such
as.Compounds No. 83, No. 85, No. 125, can be prepared by the usual esterification
method using corresponding acid chloride, the double bond of the isopropenyl
group readily isomerizes to the a-8 position to make the acid or acid chloride into
a mixture of isomers in which the double bond is at different positions. A low yield
was attained after chromatographic purification. Accordingly the following route
(A) seems to be better than the conventional methods (B1 to 3) for the preparation
of such compounds.

(A) 3'-Phenoxybenzyl-a-isopropenyl-4-methoxyphenyl-acetate ( Compound No. 82)
(1) To a solution of isopropylmagnesium bromide, which was prepared from 38.1 g
of isopropylbromide and 7.3 g of magnesium in 90 ml of dry ether, was added a
solution of 4-methoxyphenylacetic acid (16.6 g) in 100 ml of dry tetrahydrofuran at
an ice-bath temperature; thereafter the solution was stirred at room temperature
for 2 hours. Dry acetone (7.0 g), diluted with 20 ml of dry toluene, was added to the
solution, and it was heated to reflux for 5 hours. The cooled solution was acidified
with 15%] sulfuric acid; the agueous phase was then separated, and extracted with
ether. The combined organic layers were extracted with 10% sodium carbonate
solution. The carbonate extract was acidified with concentrated hydrochloric acid
and extracted with ether. The ether extract was dried over anhydrous sodium
sulfate. Removal of the solvent and a recrystallization from ethyl acetate afforded
12.4 g of 4-methoxy:{i,ﬂ-dimethylatropic acid (55.2%, m.p. 124—125°C).

(2) To a solution of 4-methoxy-8,8-dimethylatropic acid (5.0 g) and triethylamine
(4.5 g) in 50 ml of dimethylformamide, were added 7.0 g of 3-phenoxybenzyl-
bromide gradually at an ice-bath temperature, and stirred overnight at room
temperature. The mixture was poured into cold 10% H,SO, and extracted with
ether. The ether layer was washed with 109 sodium carbonate solution and dried
over anhydrous sodium sulfate. Removal of the solvent gave 4.8 g of crude
hydroxyester, which was dehydrated with P,O, in benzene at 80°C for 13 hours.
Filtration, and removal of the solvent gave crude isopropenylester as a dark oil.
Pllxsrificatgign with silica-gel chromatography afforded 1.9 g of pure ester. (40.5%,
ngé 1.5798).

(B) (1) Ethyl-2-(cyclohexane-1'-0l-1'-yl)-butyrate

This was prepared from ethyl-2-bromobutyrate (29.3 g), cyclohexanone (14.7
g) and zinc (9.51 g) in benzene (50 ml) and toluene (25 ml) under usual
Reformatsky conditions (b.p. 116—117°/4 mmHg, yield 16.4 g, 51.0%).
(2) Ethyl-2(cyclohexene-1-yl)-butyrate

The above hydroxyester (16.4 g) was heated under reflux with phosphorus
pentoxide (11 g) in 60 ml of dry benzene for 3 hours. The cooled mixture was
poured onto 80 ml of cold water, the organic layer was separated and washed with
saturated sodium chloride solution. Solvent was removed in vacuo, and the residue
was distilled under reduced pressure to afford 11.6 g of pale yellow oil. (76.5% b.p.
88—92°/4 mmHg).
(3) Ethyl-2,3-diethyl-3-hydroxy-pentanoate

In a similar manner to (1) above, this was prepared from 3-pentanone and
ethyl-2-bromobutyrate. (Yield 52.8%, b.p. 113—121°/20 mmHg).

The hydroxyester obtained was dehydrolyzed with phosphorus pentoxide in
benzene in the manner described above. (Yield 68.2%, b.p. 95—98°/22 mmHg).

The compounds of the type exemplified by Compound Nos. 18, 21, 245, 246
and 248 were prepared from the corresponding carboxylic acid or an acid chloride
derived therefrom which was obtained by hydrolyzing the ethyl ester prepared in a
similar manner to that described in (B) (1), (2) and (3) above. The hydrolysis can be
effected by the conventional procedure using sodium hydroxide or potassium
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hi on 0.3 Neopynam n

Conmpound No. 82 0.4 Pi peronyl
—Dbutoxide . R 2.0 7. Conpound No. 88

Neopynami n 0.2 Chrysron

8. Compound No. 89 0.3 Allethrin
r]-trans chrysant hemat e 0.2 9. Conmpound No. 96

Allethrin d-cis, trans chrysant hemate 0. 2 Safroxane
0 Conpound No. 102 0.4 Neopynani n

Al et o

5g:orrpound No.

.4 ArrctormmTIa
S-42 1hydrf9xid§ in methanol at rﬁom tempe}ature. The carboxylic acid 1thus obfined
was found to contain a small amount of i r ig&r t l‘le 0 %Big
. (up t alﬁ)uLIO" ),,but the crude carbox?;'il::&ac?g’ spsm%%t@d‘ oﬁis %EP 10
Pi per\ﬁ%}% t 1380 igl‘%ur_ities (isomers) and the product was purified by s ?
5 chromatography in the final step.. 0.4
The substituted ester compounds represented by the general formula (I)
exhibit excellent pesticidal activity and repellant activity against mites, as well as
exhibiting a synergestic activity with other biologically active agents. They may be
employed at low cost as pesticidal compositions for use in a wide variety of
10 applications in agriculture, horticulture, forestry, and sanitation, as well as in
cerial stockrooms and in compositions for controlling mites.
. In the practical use of these compounds, an appropiate amount of one or
more of solvents, fillers, diluents, active agents, dispersion agents, surface active
. agents, spreaders, pressure-imparting agents, emulsifying agents and attractants
15 may be added to the ester compounds of the formula (I) to form an emulsifiable
concentrate, a wettable powder, a dust, granules, fine grains, a coating agent, a
powder, an oil preparation, an aerosol, a mosquito coil, a smoking agent, a
fumigating agent, or a mosquito incense agent for electrical vaporization.
The effect of the pesticidal compositions of this invention will now be
20 illustrated by the following Experimental Examples.

EXPERIMENTAL EXAMPLE 1.

An imulsifiable concentrate was prepared by blending each of the

Compounds Nos. 1 to 300 of the present invention, xylol and Sorpol SM—200

(trade name; manufactured by Toho Chemical Co., Ltd.} in proportions of 259,

25 50°; and 25% (by weight), respectively. 20 to 25 day-old rice plants were grown in

pots after seeding and were sprayed with a 300-fold dilute solution of a different

one of the emulsifiable concentrate thus prepared. A 300-fold dilute solution of a

commerical agent, being carbaryl 309, wettable powder diluted with water was used

as a control. In each case an amount of 10 ml/pot was applied and then the pots

30 were covered by a cylindrical metal net. 15 smaller brown planthoppers

(Delphacodes striatella Fallén) were released into each of the pots treated with the

carbaryl wettable powder, and Compounds Nos. 1 to 21 and 102 to 110, while 15

green rice leafhoppers (Nephotettix bipuntatus cincticeps Uhler) were released in

each of the pots treated with the carbaryl wettable powder and Compounds Nos.

35 22 to 101 and 111 to 300. Observation on survival one day after the treatment

: revealed that each of the compounds of this invention exhibited more than 90%;
killing effect than carbaryl.

EXPERIMENTAL EXAMPLE 2.
Of the emulsifiable concentrates prepared in Experimental Example 1, each
40 of those prepared from the Compounds listed in Table 1 below was diluted with
water to each of test concentrations there shown and a 200 m] portion thereof was
added to a 300 ml volume beaker. 30 larvae of mosquito per group were released
into each of the beakers and allowed to stand for 1 day. Survival was observed anc
a LC,, (509 lethal concentration) was determined by calculating the percentage
45 killing in each case. The results obtained are also shown in Table 1. As a control
lindane emulsifiable concentrate was used.
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|.B. T. A 2 Fornul ation Exanple 11. The
active pesticidal ingredients having one of the conpositions shown in Table
8 bel ow were respectively dissolvedin an appropriate ampunt_of 5 ..

chl oroform and the solution was adsorbed uniformy on the surface of
asbestos 5 having a size of 2.5 cmx 1.5 cmand a thickness of 0.3 mm
Anot her piece of asbestos having the sane size and thickness was then

pl aced on the treated surface of the above piece of asbestos to prepare a
fibrous fum gatory pesticidal mat for heating on a hot plate. As a fibrous
carrier, a gaterial having the same 101439615 characteristics as that @
asbest os, Such—as a pulp board nay al SO_be used in place 10 ol asbestos.

63 el Activ 1 3@93‘6‘51 to iy
63 TABLE 8. For mul . _Insecticidal Activity, on Larva oisMos vito {Culex piniens) ating on a

Hot Pl ate Conposit i Dest Sdpulsifiable Caxgpound Nbest &dulsifiable LCy
0.05 g Allethrin concentrate (ppm) concentrate (0, 02 ¢(PPRber onyl
8%"'[0(7)ng€ Compound No. 1 - 0.0015 Y- U7 Qatpound No. 22OTTPOLYEH34N0- 63
v 10 0.0030 » 14 0.0026
: » 16 0.0014 v 102 0.0095
. ” 103 0.0092 " 104 0.0120
) » 105 0.0105 . 110 0.0125
" I1 0.0025 " 112 0.0046
» 113 0.0053 " 115 0.0050
" 119 0.0044 » 120 0.0040
" 121 0.0037 i 125 0.0032
’ 126 0.0056 ,, 128 0.0047
i 145 0.0039 " 165 0.0012
» 167 0.0043 v 177 0.0074
,, 180 0.0072 ' 181 010820
v 183 .0.0885 ' 184 0.0078
- ” 204 0.0075 " 206 0.0032
’ 210 0.0035 " 212 0.0037
" 214 0.0127 " 215 0.0132
" 226 0.0135 " 227 0.0019
" 231 0.0014 " 298 0.0097
Lindane 0.22

EXPERIMENTAL EXAMPLE 3.
A 2000-fold dilute solution of each of the emulsifiable concentrates prepared
in Experimental Example 1 from the compounds shown in Table 2 below was
sprayed after seeding in an amount of 10 mi/pot on a different 12 day-old mottled
kidney bean seedling grown in a pot. The seedling thus treated was cut off and put
5 in a wide-mouthed bottle. In the same manner, an untreated mottled kidney bean 5
seedling in the same stage was cut off and put in another wide-mouthed bottle.
Another fresh seedling was fixed with pins bridging on the former treated seedling
and the latter untreated seedling. A leaf of mottled kidney bean on which a
number of spider mites (Tetranychus telarius) were parasitic was placed on the
¥ 10 middle of the bridging seedling and allowed to stand for 2 days. Activity on 10
repellancy was assessed by investigating the numbers of mites swarming on the
treated seedling and the untreated seedling. The assessment standards were as

follows:
Assessment
15 —: The ratio of the number of mites on the untreated seedling to that I:1 15
on the treated seedling
up to 41+

greater than 4:1 ++



Allethrin [err]-trans chrysant hemate 0.01 g Pi peronyl butoxide
0.1 g 3. Conmpound No. 80 0.5 ¢

5- Propargylfuryl methyl chrysanthenate . . 0.02 g Pi peronyl butoxi de
0.15 g BHT 0.1 g 4.
Conpound No. 82 0.04 g Allethrin

0.04 g Pi peronyl but oxide 0.08 g BHT

0.1 g 5. Conmpound No. 88 0.05 ¢

5- Propar gyl - 2- net hyl - 3-furyl met hyl chrysanthemate 0.02 g Pi peronyl

but oxi d g 6. Conpound No. 103
0.05 ¢ %6'. etht++ 1'499’31% 0—02—g—+i pg/%eﬂyl
but oxi de The results obtained are shown in Tabig 3 hglow. Conpound No. 107

0. 05 g 5-Phenoxybenzyl chrysant herrq,k%LEz _ 0.03 g 8.

Conpound No. 125 Repellent Activity on Spider Mites 0.05 g Allethrin

0.01 g For nul- ' s. 22, 51,
62, 63, 83, 86, Uestemuyisifiableng aRgpellency Test emulsifiable Repellency
concentrate concentrate
Compound No. | ++ Compound No. 3 + .
. 4 ++ ’ 10 ++ )
. 18 + . 23 + A
. 29 o , 35 .
v 45 ++ " 65 +
» 73 + " 82 ++
. 92 ++ . 98 ++
’ 116 ++ » 17 ++
” 118 ++ " 121 ++
. 124 + " 127 ++
v 130 + ” 165 ++
" 168 ++ ’ 175 ++ 5
" 176 ++ PR ¥ A _
178 ,t . 200 - s - .
» 204 ++ ,, 206 ++
» 210 ++ - 216 ++
" 217 ++ ” 218 ++
. 219 ++ " 220 ++
”» 221 ++ i 227 +4+
. 234 ++ ” 235 ++

EXPERIMENTAL EXAMPLE 4, -
0.2°% oil preparation was prepared from each of the Compounds Nos. 1, 2, 8,

5 14, 22, 25, 26, 27, 51, 62, 73, 82, 86, 88 to 90, 92, 94, 96, 111, 119, 121, 165, 175, 180, 5
184, 185, 195, 200, 201 and 208 and further aliethrin as a control using deodorized
kerosene. About 50 adult mosquitoes { Culex pipens) were released in a glass box,

(70 Cm)’, and sprayed with each of the oil preparations obtained above in an
amount of 0.7 ml under a pressure of 1.5 Kg/cm?. It was found that more than 80%

10 of the mosquitoes were knocked down by both alletrin and the compounds of this 10
invention.

EXPERIMENTAL EXAMPLE 5.
20 oriental house flies per group were released in a glass box, (70 cm)?, and
sprayed with each of the oil preparations prepared in Experimental Example 4
15 from the Compounds shown in Table 3 below and allethrin in an amount of 0.7 ml 15
under a pressure of 1.5 Kg/cm?. The test was repeated several times and the knock-



125 were added 5 parts of piperonyl butoxide and the m xture was di ssol ved
in 20 5 parts of acetone. After 94 parts of 300-nesh di at omaceous
earth had been added, 5 the resulting blend was thoroughly stirred-and- -
mxed in a triturator, and acetone was renoved by evaporation to obtain a
powder in each case. Application Exanple 1. 10 third inster |arvae of

t obacco cutworm (Spodoptera |lituna Fabricius) were 10 pl aced in a
glass tray having a high side-wall and a diameter of 14 cm and I m of a
10 200-fold dilute solution of each of the enulsifiable concentrates
obtained in Formgl ati on Exanpl es I and 3 did3geesd with water was sprayed om
the | arvae by & sSprayer, the arva us tre [e t hen Lban ferred
into a glass tray c%ﬁ%%f&?ﬁgl ﬁ%éieaﬁﬁ%“ﬁg%gﬂﬁ dowaysa)a ter the
treatnment, nore than /6of t he IarVae were found to be killed in
each case. 5 Appl i daBLER- Exanple 2. An area of a
radish field in a 5-6 | eaf sﬂﬁﬁg}oﬁKﬁﬁﬁﬁ@W"dﬁwﬁfgé qgéﬁ%ﬁ’%ﬁhlds (M/zus
persi cae Sul za) was1§gQ@yed at a rategaf 424 fleldqre with an atqmized
200-fold dilute soluiqﬂﬂmaﬁ each of tha:pnulsxﬁuambe concent r ats&s) obt ai ned
in Formul ation 20 ‘Q?Ieﬁ ; qg 4di uted tn wat er .

| nvestigation two ddyP5"PREt eat ment'®’20 r &PERPEY %af the de ﬁ%lty of
aphi ds was reduced to |ess thany1/10 tihg densjty beforestreatmaps in each
case. Application Exanple 3. A piece of plywod board (15 cmx 15 cm was
treated with a 200-fold dilute® g IShl uti on of each 8f the &l sifiable

concentrates obtained in Fornulgation ;3 25 88 147
" 89 135 " 96 92
" 11 138 " 19 - 132
" 121 130 " 165 145
” 175 152 " 180 157
" 184 142 ” 185 137
" 195 140 " 200 114
» 201 105 » 208 150
Allethrin 186

EXPERIMENTAL EXAMPLE 6. :

5 To each of the Compounds Nos. 22, 51, 62, 63, 82, 86, 125, 150, 160, 176, 177, 5
178, 184, 185, 191, 195, 200, 201, 204, 208, 210, 212 and 226 was added piperonyl
butoxide in an amount of 5 times that of the active ingredient to prepare an
acetone solution having a given concentration. Each of the thus prepared acetone

_ solutions was applied onto a thoracic dosal plate for oriental house flies using a

10 microsyringe to observe the synergestic effect of piperonyl butoxide on 10
insecticidal activity. Potentiation magnification of insecticidal activity by the
addition of piperonyl butoxide is shown in Table 4.



64 1, 439, 615
64 Exanples 1 and 2 diluted with water in an anount of 50 [err], followed
by drying. Adult German cockroaches (Blattella gernanica Linne) were then

brought into contact with the plywood board thus treated for 1 hour, and it
was found that nore than 80% of the cockroaches were killed three days
after contact with the board. 5 Appl i cation
Exanpl e 4. _ - 5 Afield of ripe egg-plants
“harbouring a nunber of |arvae of potato | ady beetle (Epilachna sparsa
oriensgalis D eke) was sprayed inap6mount of 424 |/acre) with gn atom zed
200-Tol'd diTute solutron of each of the enulsitiable concentrates obtained

in Fornul atj op.. vestABEE| 4 knock-down thirty mfnutes after
e o SRR P oLk AT U EERH GO, A0S PO siliid Y, TV &S, 2
ground. A further 10 i nveaédtigaén on on density of paéntmgonr4d hours after the
treat nent Tegyempa@dt hat anageificativnQkessficompaundar vae ninguifitation control | ed as
conpared epsity ofcthe T oreg, treat T. Application
Exanpl e 5\.@0‘@0&%& & 45 dasy(i ol d ﬁo}élgg'brﬁigﬁl'sg\l/\ere g?’?\?\n after seeding in
Wagner pot.,s (1/50000p2and 183 respectively speayed w4 a 400-fold dilute
sol ution of each of m&?e wet t apl e powders obt ai €ed in Formul ati on Exanple 8
in an anotint of 10 pot. t'he potg were t hen®&overed-with a cylindri cal

~

nmet al net ,and about 2{) | arvaes of | gaf hopper 125 6.0
" 150 42 " 160 7.2
” 176 5.2 ’ 177 5.8
" 178 5.4 " 184 5.6
" 185 5.0 " 191 4.3
. 195 5.7 ” 200 7.5
" 201 7.0 " 204 47
" 206 5.1 v 208 5.2
" 210 4.8 ” 212 5.0
” 226 4.5

As is apparent from the above Experimental Examples, the compounds of
this invention exhibit an excellent biological activity on various noxious .
insects and mites and are also of low toxicity.
5 Oral toxicity to mice for representative compounds is shown in Table 5
5 below.
TABLE 5.
LTest compound (nzdgll)lgg) Test compound (rrll‘gI?lzog)
Compound No. | > 1000 Compound No. 2 >1000
" 8 750 ” 22 900
» 62 >1000 " 63 >1000
» 80 >1000 . 82 >1000
, 108 >1000 119 >1000 - '
" : 125 >1000 ” 129 >1000
130 >1000 ’ 145 > 1000
" 150 >1000 " 176 >1000
184 940 D 206 . >1000

The compositions according to the present invention are very useful for
controlling insanitary insects such as mosquitoes, flies and cockroaches, grain



(G cadul a sexnotata) were released therein. In each case, nore than 80% of
the 20 | arvae were found to be killed one day after the rel ease.

20 Application_Exanple 6 npl e

12 was placed uniformy at the bottomof a glass tray having a di aneter of

14 cmand a high side-wall in an amount of 2 [err] and butter was applied
to the glass wall except for about 1 cm 25 portion of the bottom 10
adult German Cockroaches per group were then 25 rel eased in the

gl ass trays and, after contact for 30 mnutes, the | arvae were transferred
to a fresh glasg container. In each case, 19,615t han 80% of the |arvae wese

found to be kiTled Three dqays.arter.t tdreatment.dAp ||cal|0nEx e /.
20 cacnof BERG AL PRl e im‘e%gf@p@?i%gz%;"%ml s
was atonized 30 UShigtatuR FHatepS UhBr))-dabiige aaRp a¥oinl SBEra0R: b,aﬂéa AihnkRr Y
Chenicals, 14, No. d&amdnti®a¢l SR8Ys] (PAlunellarmaatpems OChrti, nbctuiddd, sedbagdsoat t er
atoni zi ng, thé shut{eris (@n@fg dife atser boos Khiln wrmsessadinPafkeRorpbids tpitines ( Muscl

domesti ca vici na Matilaffle) aialso SHRHE: WRESEHPPSE b kel teedral abviste@L9pd zed
fumes for a period taftich@url Bpgliesion,l ti@ps Ini € grekMtisusdband packdgingahfétidefoe t hen

fed and allowed to @P@ndf.s}ewbr eihpan 80% of A he fli es ewereenf (lpund, 35 10 be
) . . _ 0
killed in each Casegoséﬁg*%%iﬁ APt ahuer JE&%@ %%ﬁ%ﬁﬂmﬁi wtons 1
obt ai ned in Formul abj Qée RinBs df hELgenehl YR (N 4Ad durtlemSsre Q0K podsibf therr] ) ,
cont ai ni.ng about SOotaquh{arioms ca@miositionsothich afbd dsefsl fiona &ide 4;()}iety of aplicatioms, bg?f 0.7
. c iningg o m 0 ou\ﬁﬂsso riiHs o esti
M under-a pr %ssur ecgjn]gpo%hi, ?(%pgxllmoglqg,aoggnoc oriﬁe&cgorx]n@}x;txlxﬁ st(sugyghse [;thlﬂa}%ﬂgggr
Methoxychlor; organic phosphorus compounds such as Sumithion (trade name of
Sumitomo Chemical Company Limited), DDVP, diazinon, phenthion and Cyanox
(trade name of Sumitomo Chemical Company Limited); carbamates such as 1-
naphthyl-N-methylcarbamate, 3,4-dimethylphenyl N-methylcarbamate and 3,5-
20 dimethylphenyl N-methylcarbamate; cyclopropanecarboxylic acid esters such as 20
pyrethrin, allethrin, Neopynamin (trade name of Sumitomo Chemical Company
Limited), Chrysron (trade name of Sumitomo Chemical Company Limited), 3-
phenoxybenzyl crysanthemate, S-propargylfurfuryl chrysanthemate and their
geometrical or optical isomers; piperonyl butoxide, sulfoxide, safroxane, isobornyl
25 thiocyano acetate (I.B.T.A.) and octachloro dipropyl ether (S—421) which 25
potentiate the effect of the esters synergistically; terephthalic acid, isophthalic
acid and BHT which are generally used in fumigating preparations; phenol
- derivatives used as stabilizers; bisphenol derivatives; arylamines such as phenyl-a-
naphthylamine, phenyl-g-naphthylamine, and a condensate of phenctidin and
30 acetone; other insecticidal agents or miticidal agents such as Padan, Galecron; 30
antimicrobial agents; nematocidal agents; herbicidal agents; fertilizers and other
agricultural agents. These compositions are expected to be useful for saving
manpower in application of these agricultural agents and for obtaining synergistic
) activity between the active ingredients of the composition.
. 35 The preparation of compositions and the effect of compounds of this 35
invention are further illustrated by the following Formulation and Application
E):jampl%s. The parts used in Formulation Examples are by weight unless otherwise
indicated. '

15

Formulation Example 1.

40 To 20 parts of each of Compounds Nos. 1 to 110, there were added 10 parts of 40
Sumithion (as described previously), 10 parts of Sorpol SM—200 (as described
previously), 60 parts of xylol, and the mixture was thoroughly stirred and mixed to
obtain an emulsifiable concentrate in each case.

Formulation Example 2.

45 To 10 parts of each of Compounds Nos. 111 to 192, there were added 10 parts 45
of Cyanox (as described previously), 10 parts of Sorpol SM—200 (as described
previously) and 70 parts of xylol, and the mixture was thoroughly stirred and mixed
to obtain an emulsifiable concentrate in each case.

Formulation Example 3.
50 To 15 parts of each of Compounds Nos. 193 to 232, there were added 30 parts 50
of piperonyl butoxide, 15 parts of Sorpol SM—200 (as defined previously) and 40
: parts of xylol, and the mixture was thoroughly stirred and mixed to obtain an
. emulsifiable concentrate in each case.

Formulation Example 4.

55 To 15 parts of each of Compounds Nos. 233 to 300, there were added 20 parts 55
of a 259 pyrethrin extract, 20 parts of piperonyl butoxide, 15 parts of Sorpol
SM-—200 (as described previously) and 30 parts of xylol, and the mixture was
thoroughly stirred and mixed to obtain an emulsifiable concentrate in each case.

Formulation Example $.
60 0.5 part of each of Compounds Nos. I, 10, 102, 103, 108 and 111 to 115 was 60



80% of the flies were knocked down in 10 mnutes after the treatnment in
each case. Application Exanple 9. About 50 adult nosquitoes (Cul ex pipens)
~a glass.box, (70 [err], and sprayed with each of
the oil preparations obtained in 45 Formul ati on Exanple 6 in an anmount
of 0.7 m under a pressure of 1.5 [err]. It 45 was found that nore than
80% of the flies were knocked down in 10 mnutes after the treatnent in
each case. Application Exanple 10. A nylon net of about 15 nmesh was sprayed
on the |l ower part of a glass cylinder 50 having a dianeter of 20 cm
and a_@eight of 20 cmand butter wh$3%9#pblied on the 50 u'pper paot of the
gl ass cyl 'mﬁ‘“"iﬁ k@munqsgggoi o%hpgamc nElmakD 88 fafls AdMY ofEhITgn COCKT 0aches
were rele bapdr@ida. in "L contal ni ng Re co krdaches was
pl aced on anot her gI ass cyli nder of the sarre size, and a further glass

cyl i nder haw.ln 2 net.er. o d 'ﬁg’&@; }9: d(pd% Vas pl aced
ther gon. o@uga?fnpff.éizziy;;m ¥ %tsmt?gdfmﬁﬁ%r“ (SRR nea o

- For mul at i odissbixédial i@roéevucts ;ﬁﬂfa&y ftom arb&il pid ﬁarum:ﬂeiﬁ eaohl ¢aBder using a gl ass
atom zer under a pressure of 75 err and then sealed and allowed to

stand. It wa r 8 re knocked down
in 30 mnug ISEO @fﬁ;‘iﬂg& 0§1"§, E&ld b totﬁ@r’rﬂ?}'{f&r %@%E@ié’%ft he cockrdaches
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Formulation Example 8.

To 10 parts of each of Compounds Nos. 1 to 110, there were added 10 parts of
1-naphthyl-N-methylcarbamate and 5 parts of Sorpol SM—200 (as described
previously), followed by mixing. 75 parts of 300-mesh talc were then added to the

15 mixture and the resulting blend was thoroughly stirred in a triturator to obtain a 15
wettable powder in each case.

Formulation Example 9.
The active pesticidal ingredients shown as Compounds Nos. 1 to 10 in Table 6
below were respectively dissolved in 20 ml of methanol and the resulting solution
20 was mixed with 100 g of a carrier for mosquito coils (a mixture of tabu powder, 20

pyrethrum marc and wood powder in a proportion of 3:5:1, respectively), followed
by blending uniformly. After the methanol had evaporated 150 ml of water were
added to the blend, and the mixture was thoroughly kneaded, molded and dried to

prepare a mosquito coil in each case. .
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65 Application Exanple 11. Insecticidal activity of each of the aerosols
obtained in Fornulation Exanple 10 on oriental house flies was tested hy. an
aerosol test nmethod using a Peet grady chanmber [a nethod reported in Soap
and Chem cal Specialities Bluebook (1965)]. 5 The test results reveal ed

t hat knock-down of nore than 80% of the flies was 5 observed in 15

m nutes after the treatnment and nore than 70% of the flies were killed one
day after the treatnment in each case. Application Exanple 12. About 50
adul t nosquitoeg; (Cul ex pipiens) were rel egg®gisn a gl ass box, (70 10 61

[err] and a nDoSqQuiTO CcoOil, both ends of mqj B ad been 1gnited, was placed
in the 10 centre of the box bottom, Af. gﬁfgg‘ sSQHE88,;0r € than 80% of the
flies were found to-have—beenr . out

50 adult nosquitos (Quhrexitipn ¥e.ens) were rel eased in a glass box, (70 15

[err] and a heating i H i ixed to

an 15 el ectrothermc plate wéggﬁ'hcéﬁ in the glass box followﬁﬂgby

heating to cause the mat to snoke. Wthin 20 m nutes, nore than 90§6of t he

nmosqui t oes were found tozZhave Koemokdddk&d down. WHAT WE CLAIM 195 & 20

1. A substituted acetate of thé®fiPowi ng general formula (1): ©

20 [err] 3. Compound No. 22
_ Allethrin

. BHT

o
(7%
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4, Compound No. 37
Allethrin

5. Compound No. 51
Allethrin a-trans chrysanthemate
BHT

6. Compound No. 62
5-Propargylfurfuryl chrysanthemate
BHT

7. Compound No. 82
5-Propargyl-2-methyl-3-furylmethyl chrysanthemate
BHT

8. Compound No. 146
Allethrin d-cis, trans chrysanthemate
BHT

9. Compound No. 169
Allethrin
BHT

10. . Compound No. 184
. Allethrin
BHT

OO0 OO0 00O ©OOO OO0 O900 90 O9O

Formulation Example 10.

The active pesticidal ingredients having one of the compositions shown in

Table 7 below were respectively dissolved in a mixed solvent comprising xylol and
5 refined kerosene (1:1 by volume) to prepare 15 parts of solution and the solution 5

was charged into an aerosol dispensing container. After a valve was mounted on
each container, the aerosol dispenser was pressurized by charging 85 parts of a
propellant (for example, {reon, vinyl chloride monomer or liquefied petroleum
gas.



wherein Y represents a group having one of the follow ng general fornulae

(Ir)y to (V): [err] 25 in which [err] and [err] are each independently
~ hydrogen, hal ogen cyano, ,nitro, 25 | ower__al kyl, lower alkenyl, |ower
al kynyl, | ower al koxy, |ower al koxyal kyl, hal ogen-substituted | ower alkyl,

hal ogen-substituted | ower al kenyl, hal ogen- substituted |ower al kynyl,

| oner al kylthio, |ower alkylsulfoxyl, acyl, acyloxy, |ower al koxycarbonyl,
| ower al kenyl oxycarbonyl, | ower al kynyl oxycarbonyl, or 30 [err] and
[err] together are nethyl enedi oxy, tetranethylene or trinethylene;

30 [err] and [err] are each ind B& ntly hydrogen, hal ogen, cygno, nitro,
IomeﬂEaLkyL,_LgmeL_euJuym%Lr_Lgm3L_ggﬁ&nyLT_44»My;4¥4«;Q+——Lgmer koxyal kyl ,

hal ogen- substituted |ower al kytaBbEhOgen-substituted | ower alkenyl,

hal ogen-substituted | ower alAeyasgll Forinalatiensal kylt hi o, | ower al kyl sul f oxyl
acyl, acyk%§¥bﬁ&é% r 35 al koxycar bonyl , | ower al kenyl oxycarbonyl or

| ower al kynyPaxycarhanyl . A is 35 oxygen or sulfur; [err] is

hydr ogen, hal ogen, cg@eafgounéiNorx2 or |ower alkyl; m1,203rpads [err] is

hydr ogen, hal ogen, c$-Bhepoxybenzyld-eis. tiansghrysarithgmate n js 91 2 or 3; and the
dotted line ign the formil anf\V)h represents a double bgpd present at a
posi tion conjugated Reopyhaan ugated with the ketonic 28 group; of Y
represents a substitUBdd.et hyl ene group of the foll owling general 40

formula (VI): 57 [er&lmpoundNo.62

Allethrin a-trans chrysanthemate
Safroxane

4, Compound No. 62
DDVP

e
ot

5. Compound No. 82
Sumithion
Neopynamin

6. Compound No. 82
Piperonyl butoxide

7. Compound No. 88
Neopynamin
Chrysron

8. Compound No. 89
Allethrin a-trans chrysanthemate

9. Compound No. 96 _
Allethrin d-cis, trans chrysanthemate
Safroxane

10. Compound No. 102
Neopynamin
Piperonyl butoxide

- PN O NWN W W

~OO NOO OO0 00O NO 99090 OO0 NO
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11. Compound No. 103
Allethrin
S—421

12. Compound No. 108
25% Pyrethrin extract
Piperonyl butoxide

13. Compound No. 125
[.B.T.A.

—0oo

-0

N o

Formulation Example 11.
The active pesticidal ingredients having one of the compositions shown in
Table 8 below were respectively dissolved in an appropriate amount of
5 chloroform, and the solution was adsorbed uniformly on the surface of asbestos 5
having a size of 2.5 cm x 1.5 cm and a thickness of 0.3 mm. Another piece of
ashestos having the same size and thickness was then placed on the treated surface
of the above piece of asbestos to prepare a fibrous fumigatory pesticidal mat for
heating on a hot plate. As a fibrous carrier, a material having the same
10 characteristics as that of asbestos, such as a pulp board may also be used in place 10
of asbestos.
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65 - Application Exanple Il. Insecticidal
activity of each of the aerosals obtained in FO[_D]JJ_aI_I_O_D_EXaﬂp| e_10 on
oriental house flies was tested by an aerosol test nethod using a Peet
grady chanmber [a nethod reported in Soap and Chem cal Specialities Bluebook
(1965)]. 5 The test results reveal ed that knock-down of nore than 80%
of the flies was 5 observed in 15 mnutes after the treatnment and nore
than 70% of the flies were killed one day after the treatment in each case.
Application Exagple 12. About 50 adult no 59&1935 (Cul ex pipiens) were
rel eased i n a-gl ass—bex—(+0—16- - -
whi ch had been ignited, was placed in the&fABIE &entre of the box bottom
After 20 minutes nof¥mulkan goGempoupdsfor Fm@sgf\ﬁké?geMP@ldeHf%mlhave *béé’ﬂ\atk)nocked
i cati : About 50 adult nosquitos (Cul ex pipiens) were
?grgéségp:hcgtéfgsgéggg%ﬁ?%ﬁhin [err] and athaTLné mat ag ghtained in
Fornul ation Exanpl e 11 and fi XewngoandiNo. 515 el ectrot hernic pl at e0.0fg pl aced
in the glass box followed by Wﬁ r&ﬁg?ﬁgm&ause the mat to snnke.agyShln 20
m nutes, nore than 90% of the sqdl 02 were found to have beel’khocked

down. ° 2. Compound No. 63 :
Allethrin a-trans chrysanthemate
Piperonyl butoxide

) 3. Compound No. 80
5-Propargy! furylmethyl chrysanthemate
Piperonyl butoxide
BHT

4. Compound No. 82
Allethrin
Piperonyl butoxide
BHT

5. Compound No. 88
S-Propargyl-2-methyl-3-furylmethyl chrysanthemate
Piperonyl butoxide .

6. Compound No. 103
Allethrin
Piperonyl butoxide

7. Compound No. 107
5-Phenoxybenzyl chrysanthemate

M 8. Compound No. 125
Allethrin
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Formulation Example 12.
To 1 part of each of Compounds Nos. 22, 51, 62, 63, 83, 86, 94, 103, 108 and
125 were added 5 parts of piperonyl butoxide and the mixture was dissolved in 20
parts of acetone. After 94 parts of 300-mesh diatomaceous earth had been added, 5
the resulting blend was thoroughly stirred and mixed in a triturator, and acetone
was removed by evaporation to obtain a powder in each case.

Application Example 1.

10 third inster larvae of tobacco cutworm (Spodoptera lituna Fabricius) were

10 placed in a glass tray having a high side-wall and a diameter of 14 cm, and | ml of a 10
200-fold dilute solution of each of the emulsifiable concentrates obtained in
Formulation Examples I and 3 diluted with water was sprayed on the larvae by a
sprayer, and the larvae thus treated were then transferred into a glass tray
containing feeds and allowed to stand. Two days after the treatment, more than

15 802 of the larvae were found to be killed in each case. 15

Application Example 2.
An area of a radish field in a 5—6 leaf stage, a number of green peach aphids
(Myzus persicae Sulza) was sprayed at a rate of 424 I/acre with an atomized 200-fold
dilute solution of each of the emulsifiable concentrates obtained in Formulation
20 Examples 1, 2 and 4 diluted with water. Investigation two days after treatment 20
revealed that the density of aphids was reduced to less than 1/10the density before
treatment in each case.

Application Example 3.
A piece of plywood board (15 cm x 15 cm) was treated with a 200-fold dilute
25 solution of each of the emulsifiable concentrates obtained in Formulatior 25



VWHAT WVE CLAIM I S: - 20 1. A substituted acetate of the follow ng
general fornula (I): 20 [err] (n
wherein Y represents a group having one of the follow ng general formil ae

(rr) to (V): [err] 25 in which [err] and [err] are each independently
hydr ogen, hal ogen, cyano, nitro, 25 |l ower al kyl, |ower al kenyl, |ower
al kynyl, | ower al koxy, |ower al koxyal kyl, hal ogen-substituted | ower alkyl,
hal ogen- substituted | ower al kenyl, hal ogen- substituted |ower al kynyl,

| ower al kylthio, |ower alkylsulfoxyl, acyl, acyloxy, |ower alkoxycarbonyl,
| ower g8l kenyl oxycar bonyl , | ower B#3pnhy| oxycar bonyl, or 30 _§derr] and
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15 45 day-old rice plants were grown after seeding in Wagner pots (1/50000) and 15
respectively sprayed with a 400-fold dilute solution of each of the wettable
powders obtained in Formulation Example 8 in an amount of 10 ml/pot. the pots
were then covered with a cylindrical metal net and about 20 larvae of leaf hopper
{Cicadula sexnotata) were released therein. In each case, more than 80°% of the
20 larvae were found to be killed one day after the release. 20

Application Example 6.

Each of the dusts obtained in Formulation Example 12 was placed uniformly
at the bottom of a glass tray having a diameter of 14 cm and a high side-wall in an
amount of 2 g/m? and butter was applied to the glass wall except for about 1 cm

25 portion of the bottom. 10 adult German Cockroaches per group were then 25

released in the glass trays and, after contact for 30 minutes, the larvae were
transferred to a fresh glass container. In each case, more than 80% of the larvae
were found to be killed three days after the treatment.

Application Example 7.

30 Each of the oil preparations obtained in Formulation Example S was atomized 30
using Campel’s turn-table apparatus [Soap and Sanitary Chemicals, /4, No. 6, 119
(1938)] in an amount of 5 ml. 20 seconds after atomizing, the shutter was opened .
and 100 adult oriental house flies (Musca domestica vicina Maquant) per group were
exposed to the falling atomized fumes for a period of 10 minutes. The flies thus

35 treated were then fed and allowed to stand. More than 80% of the flies were found 35

' to be killed in each case.

Application Example 8.
Each of the oil preparations obtained in Formulation Example 7 was sprayed
into a glass box, (70 cm)®, containing about 50 adult oriental house flies in an
40 amount of 0.7 ml under a pressure of 1.5 Kg/cm?, and it was found that more than 40
80°. of the flies were knocked down in 10 minutes after the treatment in each case.

Application Example 9.
About 50 adult mosquitoes { Culex pipens) per group were released in a glass
box, (70 cm)®, and sprayed with each of the oil preparations obtained in
45 Formulation Example 6 in an amount of 0.7 ml under a pressure of 1.5 Kg/cm?. It 45
was found that more than 80%, of the flies were knocked down in 10 minutes after '
the treatment in each case.

Application Example 10. :
A nylon net of about 15 mesh was sprayed on the lower part of a glass cylinder o
50 having a diameter of 20 cm and a height of 20 cm and butter was applied on the 50
upper part of the glass cylinder to a width of about 3 cm. Then 20 adult German
cockrouches were released therein. The glass cylinder containing the cockroaches
was placed on another glass cylinder of the same size, and a further glass cylinder
_ having a diameter of 20 cm and a height of 40 cm was placed thereon. 0.5 ml of
55 cach of the oil preparations obtained in Formulation Example 7 was sprayed from 55
the upper cylinder using a glass atomizer under a pressure of 0.75 Kg/cm? and then
sealed and allowed to stand. It was found that more than 90%, of the cockroaches
were knocked down in 30 minutes after the treatment and that more than 909 of
the cockroaches were killed 3 days after the treatment.



formula (VI): [err] 66 1, 439, 615
66 in which [err] and [err] lie in a plane together with the double bond
at the [err] position of the ester group, and are each independently

hydr ogen, |ower alkyl, |ower al kenyl, |ower al kynyl, hal ogen, acyl or
acyloxy;Z is straight or branched chain | ower alkyl, |ower alkenyl, |ower
al kynyl, lower 5 al koxy, cyano, hal ogen-substituted | ower alkyl,

hal ogen-subgti tuted | ower alkenyl 5 orlp¥&} alicyclic; and X represéfts a
group having one of the follow ng quﬁJEig{ﬂyhae (M1) to (X): [err] In
o (51113 0 ihcepatgy S S it catpices

; on se| € ‘ ;
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each ot her, repr §e¢f@d lﬁsrll1 mtﬁg?a?t&éth Ptreﬁﬁ?ferngd nx'h%(jeé % :, gfrtlfe fires Qé&jr ogen,
et hynyl or cyandilled dng dhy @fierdhe Bedtmemin @%dhgee.0r sul fur atom or - CH=CH ;
I's phthalimde, thiophthalimde, di- or tetra- hydrophthalimde or
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[errf is hydr ogemyQhnd®Bhbuito L&Y, b eh had e8 hkte®wal pladed;in th@d W ir§
15 net hyl or halce of the box bottom. After 20 minutes more than 809 of the flies were found
) " - to have been knocked down.
Application Example 13.
About 50 adult mosquitos {Culex pipiens) were released in a glass box, (70
15 cm)?, and a heating mat as obtained in Formulation Example 11 and fixed to an 15
electrothermic plate was placed in the glass box followed by heating to cause the
mat to smoke. Within 20 minutes, more than 90% of the mosquitoes were found to
have been knocked down. '

WHAT WE CLAIM IS:—

20 1. A substituted acetate of the following general formula (I): 20
V4
|
Y—CH—COOX 4y
wherein Y represents a group having one of the following general formulae
(I0) to (V): '
) R R Rs Rs
. | Ra{L} (CHZ)Q (i)
A _ .
R3 (¥)
(I (1)
25 in which R, and R, are each independently hydrogen, halogen, cyano, nitro, 25

lower alkyl, lower alkenyl, lower alkynyl, lower alkoxy, lower alkoxyalkyl,
halogen-substituted lower alkyl, halogen-substituted lower alkenyl, halogen-
substituted lower alkynyl, lower alkylthio, lower alkylsulfoxyl, acyl, acyloxy,
lower alkoxycarbonyl, lower alkenyloxycarbonyl, lower alkynyloxycarbonyl, or
30 R, and R, together are methylenedioxy, tetramethylene or trimethylene; 30
R; and R, are each independently hydrogen, halogen, cyano, nitro, lower alkyl,
lower alkenyl, lower alkynyl, lower alkoxy, lower alkoxyalkyl, halogen-
substituted lower alkyl, halogen-substituted lower alkenyl, halogen-substituted
lower alkynyl, lower alkylthio, lower alkylsulfoxyl, acyl, acyloxy, lower
. 35 alkoxycarbonyl, lower alkenyloxycarbonyl or lower alkynyloxycarbonyl; A is 35
| oxygen or sulfur: Ry is hydrogen, halogen, cyano, nitro” or lower alkyl; m
is 1, 2 or 3; Ry is hydrogen, halogen, cyano, nitro or lower alkyl;
. nis 1, 2 or 3; and the dotted line in the formula (V) represents a
o double bond present at a position conjugated or unconjugated with the ketonic
40 group; or Y represents a substituted ethylene group of the following general 40
formula (VI):

R7
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2. An acetate as clainmed in Caim1l, in which Y has the general formla
(11), wherein [err] is hydrogen, nethoxy, ethoxy, acetoxy, nethylsulfinyl,
[err] alkyl, trifluoronethyl. allyl, acetyl, ethoxycarhonyl,

met hyl enedi oxy, nethylthio, 20 trimethyl ene, tetranethyl ene, chlorine,
fluorine, iodine, isopropenyl, propargyl, 20 nethoxynethyl ethoxynethyl,

I R T T
y

[err] is hydrogen or nethyl; Zis [err] alkyl, ethoxy,” al
cycl ohexyl, cyckopropyl net hyl, isopropenyl 14py@pargyl, trifluoro- 25

ne
r osroet hyl ,
65

met hyl or cyano;—and X 1S a group having-one of The TolTow ng Tormul ae:
1C¢ .

25 [err] Q [err] I 68, idal activity of {Kpp “thlor? Exan}pe tajned i Form&latﬁﬁigﬁxﬁﬂ-lpl@
68 [err] 5 |Pon naE BLad RS acbRdd Bthnlabrotd] ddsihdihod WinglaIPeh g¥adyas t he

general fornula ( llﬂ.l)amheﬁla\M‘eﬂ’foﬂirq;cﬁed 5} mtkﬁgﬁcrar}dca[ @eﬁl]alitsigs/s bno(bh Bh6s)l.

5 t;g]ri reygale nock-down of more than 80% of the flies was

methyl, allyl,>met h§ ;Xg/?'g in sglrl'linﬁlgs gftég‘t: e treatment and more than 70%, of the flies were
killed one day after the treatment in each case.

: Application Example 12.
o ~ About 50 adult mosquitoes (Culex pipiens) were released in a glass box, (70
: 10 . em)?, and a mosquito coil, both ends of which had been ignited, was placed in the
centre of the box bottom. After 20 minutes more than 80% of the flies were found

" - to have been knocked down.

Application Example 13.
About 50 adult mosquitos {Culex pipiens) were released in a glass box, (70
15 cm)’, and a heating mat as obtained in Formulation Example 11 and fixed to an
electrothermic plate was placed in the glass box followed by heating to cause the
mat to smoke. Within 20 minutes, more than 90% of the mosquitoes were found to
have been knocked down.

WHAT WE CLAIM IS:—

20 1. A substituted acetate of the following general formula (I):
z
i
Y—CH—COOX M
wherein Y represents a group having one of the following general formulae
(11) to (V):
) . R Ry R Rs
} @‘{f:}' KWEZ:j (ctz)
S .
R3 (x) :
() (m)
25 in which R; and R, are each independently hydrogen, halogen, cyano, nitro,

lower alkyl, lower alkenyl, lower alkynyl, lower alkoxy, lower alkoxyalkyl,
halogen-substituted lower alkyl, halogen-substituted lower alkenyl, halogen-
substituted lower alkynyl, lower alkylthio, lower alkylsulfoxyl, acyl, acyloxy,
lower alkoxycarbonyl, lower alkenyloxycarbonyl, lower alkynyloxycarbonyl, or
30 R, and R, together are methylenedioxy, tetramethylene or trimethylene;
R, and R, are each independently hydrogen, halogen, cyano, nitro, lower alkyl,
lower alkenyl, lower alkynyl, lower alkoxy, lower alkoxyalkyl, halogen-
substituted lower alkyl, halogen-substituted lower alkenyl, halogen-substituted
lower alkynyl, lower alkylthio, lower alkylsulfoxyl, acyl, acyloxy, lower

. 35 alkoxycarbonyl, lower alkenyloxycarbonyl or lower alkynyloxycarbonyl: A is
oxygen or sulfur; R, is hydrogen, halogen, cyano, nitro or lower alkyl; m
is [, 2 or 3; Ry is hydrogen, halogen, cyano, nitro or lower alkyl;
nis 1, 2 or 3; and the dotted line in the formula (V) represents a

. double bond present at a position conjugated or unconjugated with the ketonic

40 group; or Y represents a substituted ethylene group of the following general
formula (V1):
Ry
c(— (m
7
/\

Rg Ry

10

15

25

30

35



[err] is hydrogen; Z is ethyl, propyl or allyl; and X is a group having one

of the following fornulae: [err] O 4. An acetate as clained in aim1l, in
—_ Which Y has the general formula (111), wherein A is oxygen and [err] is

hydrogen, methyl, allyl, nethoxycarbonyl or butanoyl; [err] is hydrogen; Z

Is ethyl or propyl; and X is a group having one of the follow ng fornul ae:

[err] 5. g ned in daiml, in which Y has the general

formul a (qmmﬂﬂﬂglmﬂmlgrl is hydrogen or nethyl; mis 1 or 2; Zis

met hyl , propyle, allyl eor propargyl; and X is a group having one of the

fol |l g ng fornmul ae: 69 1,439,615 1,439, 615

?9 [elrrj (E?) Aggaégt g;tgmz’is&m.ar_nea |ln L,{a.ig{ln I _an V\/i;‘iicﬁ";fb}';lgs the—gener al

ormul a (¥) W8y B0l SR R4 de nfly hymianentogethar, w %ze ggg ndpr opyl ; and X

Easi g”ﬁhfiﬁfr %n{{mgrﬂ%‘ﬁyﬂgo&é?raiﬂé‘g ?élb‘%ioréﬂi(ﬁ"ﬁh;?ggg,c o eyl glaimed in daim

tr¥ightasr b fichge rekdiallo dbl‘amyl,aoﬁcwajkenyl, lower alkynyl, lower
5 alkoxy, cyano, halogen-substituted lower alkyl, halogen-substituted lower alkenyl 5
or C,—C, alicyclic; and X represents a group having one of the following
general formulae (VII) to (X):

(Ru)y
R0 — Chi—| Rj3CHy— “CH;-CH=C—CHy—Rjg
87 L |
12 :
() SN W
() (X) (X)

in which R, is allyl, propargyl, benzyl, thenyl, furylmethyl, phenoxy or phenylthio;

10 R,, is hydrogen, methyl, trifluoromethyl or halogen; or Rj, and R, may, when 10
their terminal carbon atoms are bonded to each other, represent trimethylene or
tetramethylene; R, is hydrogen, ethynyl or cyano; ¢ is |1 or 2; B is an oxygen or
sulfur atom or —CH=CH—; R,, is phthalimide, thiophthalimide, di- or tetra-
hydrophthalimide or dialkylmaleimide; R,, is allyl, propargyl, benzyl or

15 alkadienyl; R, is hydrogen or methyl; R,; is phenyl, thienyl or furyl; and W is 15
methyl or halogen.

2. An acetate as claimed in Claim 1, in which Y has the general formula (II),
wherein R, is hydrogen, methoxy, ethoxy, acetoxy, methylsulfinyl, C,—C, alkyl,
trifluoromethyl, allyl, acetyl, ethoxycarbonyl, methylenedioxy, methylthio,

20 trimethylene, tetramethylene, chlorine, fluorine, iodine, isopropenyl, propargyl, 20
methoxymethyl ethoxymethyl, chloroethylene, chloroallyl, butyryl, butylthio,
allyloxycarbonyl, nitro or methoxycarbonyl; R, is hydrogen, methyl, methoxy,
chlorine or bromine; R, is hydrogen or methyl; Z is C,—C, alkyl, ethoxy, allyl,
bromoethyl, cyclohexyl, cyclopropylmethyl, isopropenyl, propargyl, trifluoro-

25 methyl or cyano; and X is a group having one of the following formulae: ' 25 .

~CH, ' —CH
7 . ’
07> S
200, 00
)
CHs :

s 0
-Ch
@_OU ) CHyCH=CHy ,
5
0 »
/
~—CH,N .
~ ’ —CHZ—U—CHZCECH
0
C0—C— CHs
30 ‘C”2”< ] —CHUCHZCECH 30
. . C0—C—2=CHz , 0



wherein [err] is hydrogen, methyl or ethyl; [err] is hydrogen or nethyl;
[err] is nmethyl; Zis [err] alkyl; and X is a group having one of the

followi ng fornul ae: [err] 8_A_campow1d as_clainmed in Claim?2 and having -
the follow ng general formula (1) [err] wherein [err] is [err] straight or

branched chain al kyl, straight or branched chain 15 [err
hal ogen or thionethyl or two of [err] may toget her mg\%
tetramet hyl ene or net hyl enedi oxy; p is an integer & sand Z' is
[err] straight or branched chain al kyl, allyl, pro I or |sopropenyl and

X is a pyrethsoid al cohol residue. 9. Andadgéisate as cI ainmed in Caim2g7and
having the formira [err] 20 -

20 70 1, 439, 615

70 10. An acetate as cl ai med m'@%ﬁédﬂa%m@ﬁdﬁ@ﬂﬁ @ [err] 11. An
acetate as clainmed in Caim2 ahd"havi ng t he forrruld [err

—CH CHaC=CH CHz@
z—< }— 2 ; _CHZ_@ )
Cis
_ T —cHy
-Chy CHC=CH m
2
CHy
~CHy
, —CHZ—U—CHZCECH',
: S
5 . ~CHy 5
o o ’
—CHy
RavSCEY
0
0 CN ’
—CHNT 0 —Chy
~co ) CHaC=CH ,
CHz 0

CH3

—CHhy CHyCH=CHy, —CHj —@CHZCH=CH2 5
CH3
S 0
10 C”'Z‘@ -—-CHzN/ 10
} CS 2
. 0

Ct CF3

-r—@?“ , ~,CH@ ,

C=CH C=CH




5 12. An acetate as clainmed in Caim2 and having the formnul a

5 [err] 13. An acetate as clained in Caim2 and having the follow ng
—general farmula (1"): [err] .10 wherein [err] is straight or branched
chain [err] al kyl, halogen or [err] 10 al koxy; [err] is hydrogen or,
together with [err] nethyl enedioxy, and [err] is a group of one of the

fol | owi ng fﬂlﬂ“jﬂlﬂj“ﬁﬂ"luﬂ . An acetate as claimed in Caim13 and havi ng
t he general erein B is halogen, |ower alklyl or nethoxy.
71 et o - 1, 439, 615

71 15, 68n_acetate as clained inl@%hm 13 and having the follow8ng general
formula: [err] wherein B is hal ogen, |ower .alkyl or methoxy. 5_

16. An acetate as cl actarg 13 and C%vi ng the formula
5 [err] ) CHyC=CH
0" 5

0

‘ i —CH,
—Cty ’ E l J[ ﬂ , a
o ) 0 o] -
' -~ =—CHy : | ;
-—CHZJ l [ B
S o Chy 0
or o

Cl
Ci
—Ch; Ct
191
Ct
5 3. An acetate as claimed in Claim 1, in which Y has the general formula (III), 5

wherein A is sulfur and R, is hydrogen, methyl, allyl, methoxycarbonyl! or acetyl;
R, is hydrogen; Z is ethyl, propyl or allyl; and X is a group having one of the
following formulae:

- ,
0 . .
10 : *CHZ‘-@-CH ~C=CH or
. -cuz—U—cnzc—cn, 10
e

4. An acetate as claimed in Claim 1, in which Y has the general formula (111),
wherein A is oxygen and R, is hydrogen, methyl, allyl, methoxycarbonyl or
butanoyl; R, is hydrogen; Z is ethyl or propyl; and X is a group having one of the
following formulae:

—CH, —CHy
s T O U s
0 0 s

Chs
—Cﬂr@_ - CHaCHe=CHy .
0

5. An acetate as claimed in Claim 1, in which Y has the general formula (1V),
wherein R, is hydrogen or methyl; m is 1 or 2; Z is methyl, propyl, allyl or
propargyl: and X is a group having one of the following formulae:



17. An acetate as clained in Caim13 and having the fornmula [err] 18. An
acetate as clainmed in Caim13 and having the fornula [err] 10
10 19. An _acetate as clainmed in daimi13_and having the formila CH  CH3

[err] 20. An acetate as claimed in Claim13 and having the fornmula [err]
72 1, 439, 615

72 21. An acetate as clained in Caim13 and havi ng the for 22.
An acetate as clainmed in Caim13 and having the for \m\ﬂ \“\
23. An acetate as clainmed in Caim 13 and having the

5 [err] 24. An geetate being any one of thesgnpounds |dent|f|ed as

Conmpounds Nos.— 1710 300 herei n excl udlg}g those conpounds specifically

clained in d ainms _
o) <)
= ©F
. or
0 Cp 0" TCHXC=CH.

6. An acetate as claimed in Claim 1, in which Y has the general formula (V)
wherein R, is methyl, # is 1; Z is ethyl or propyl; and X has one of the following
formulae:

5 —CHz or -CHZQO-@

7. An acetate as claimed in Claim 1, in which Y has the general formula (Vl),
wherein R, is hydrogen, methyl or ethyl; R, is hydrogen or methyl; R, is methyl; Z
is C,—C, alkyl; and X is a group having one of the following formulae:

2
10 —cnzﬂcnzcEcu or "?”
° LD

8. A compound as claimed in Claim 2 and having the following general
formula (I")

I bA
DA
CH— cooyx! (1

: wherem R,' is C,—C, straight or branched chain alkyl, straight or branched chain
i 15 C,—C,; alkoxy; halogen or thiomethyl or two of R," may together be trimethylene,
: tetramethylene or methylenedioxy; p is an integer of from 1 to 4; and Z' is C;—C,
straight or branched chain alkyl, allyl, propargyl or lsopropenyl and X' is a
pyrethroid alcohol residue.
9. An acetate as claimed in Claim 2 and having the formula

Ch3  CHp

CH30 coocnz@
2©

20



9 to 12 and 16 to 23. 10 25. A process for preparing the
substituted acetate of the general fornula 10 (1) as defined in Cdaiml
—which conprises reacting.an acid represented by the follow ng general
formula (XI): [err] wherein Y and Z are as defined in Claiml, or a
reactive derivative thereof 15 (as herein defined) with an al cohol

represente gener al 15 formula (XI1): X-CH

(XI1) vvhergmml "Iglm "mm“ din daiml, or a halide or a sul phoxylate

t her eof 65 A process as clained in Caim25, wherein said
react |7(ye der| vative |s an 20 acj gblg%lde an aC| d anhydr| de, ap ester with
an atcotrotr—travrmg—atow borng—pornt—anr—atkat—retar—satt-—a st | ver salt
or an ‘or gani &.tAer acetateyastripimedsinl Glaiof 2 and kaving thf formelaf ornul a (XI7y. 27. A
process as clained in Caim26, wherein the reaction is conducted using 25
an acid halide of said acid Ffa tfte presence of a hydrogen halide acceptor
at room 25 tenperature. 28. AYrocess as clained in daim26, wherein the
reaction i s conducted using—qn gster o aid acid with an al cohol having a
| ow boiling point in the ¥hce mﬂzﬁ@pro ri ate organi c base catal yst.
30 29. A process clained in Chai -and substantially as
herei n descri bed 30 ' -

I'l. An acetate as claimed in Claim 2 and having the formula

CH3  CH;
0
Y.
\&COOCHZ‘—@
2 ®)

5 12. An acetate as claimed in Claim 2 and having the formula 5

13. An acetate as claimed in Claim 2 and having the followmg general ' .
formula (I''):
R, " C3Hy—iso
CH— Co0X" (1"
R
10 wherein R” is straight or branched chain C,—C, alkyl, halogen or C—C, 10

alkoxy; R"; is hydrogen or, together with R,, methylenedioxy, and X"
is a group of one of the followmg formulae:

M@ o -an@o Y

14. An acetate as claimed in Claim 13 and having the general formula:

_ CHz  CH3
15 ' 15
B cmcnzm
O .

wherein B is halogen, lower alklyl or methoxy.



with reference to any one of esterification nethods "a" to "e" herein.
73 1,439, 615
73 30. A process as clained in any aone of Clains 25 to 29 wherein the said

acid has been prepared by any one of procedures (A), (B) and (C) as herein
described. 31. A process for preparing a substituted acetate of the general
fornula (1) as defined in Caiml| and substantially aﬁ'm ,mgmﬁﬂ mad
with reference to any one 5 of Preparations Nos. ﬂ”

5 32. A substituted acetate when prepared by a process as cltai fedsir any
one of Clainms 25 to 31. 33. A pestl ci dal cpmg@gtl on conprising at |east
one substitut ed acetate—as—ctarmed—Tmanyonme o —Crarms— I to 224 and 32 and-
an inert carrier. 10 5. An amgatepapedaimed dal Clisspbsiand diwvieenthai fellaginat

| east one substit ut 3F"YRERHPY s 10 clained in any one of Clains | to 24
and 32 and being in the formof an emusi fthabl e concentrate, a wettable
powder, a dust, a powder, grains, granuMgs, a coating/liquid, an oil
preparation, an aerosol, a nosquito ng pafation or a

fum gating preparation. 15 B ’ @I colop) ti on conprising
at | east one substituted acetate as 5 clained Y7 any one of Cains 1 to
24 and 32 and at |east one of a solvent, filler, diluent, dispersion agent,

i herej lo @ﬂ{q
SR S sagent Y g‘gﬁ fat%?;hg as ¢ :?nge%l%n I@a%%nd having the formula 5

- Chs H3
Ch;@lcoo(ﬂz ‘u@
0

17. An acetate as claimed in Claim 13 and having the formula

CHy  CH3
0
Ch3 cooc;az@ \@

18. An acetate as claimed in Claim 13 and having the formula

: : CH3 CHs _
10 ' 10
CH30 COOCHZW
| _ 0

19. An acetate as claimed in Claim 13 and having the formula

CH CH3
CHBO_@XCOOCHZ—@
| )

20. An acetate as claimed in Claim 13 and having the formula

) CH;  CHs

0



pressure-inparting agent, attractant, insecticide, herbicide, repellent,
fertilizer, mticide, mcrobicide and fungicide. 20 36. A

__pesticidal conmposition . as clainmed in aim33 and substantially as 20

herein described with reference to any one of Fornul ation Exanples | to 12.

37. A net f treati owi ng crops to control insects of the Orders

Cor eopt er “ FH <I ' ﬂ ptera, Othoptera, Hem ptera, Honoptera and

Acarus co [ i thereto a conposition as clainmed in any one of
36

Clains 33 to 25 .
25 GEE & CO., Chartered Patent Ag#axls. Chancery House, Chancery2Lane,

London, WC2A,.1 -_and -, 39 . .Epso 0a @u | df.ord, “Surrey. Agents for the
Applicants. 'Ig‘f ?ﬁtaé%f%fe ga? cﬁlengedl\'/ﬁ]plt}gﬁy@san ',[h 5%'?%%&@“%‘# ice by t € Couri er
Press, Leam ngton Spa, 1976¢CHPupisi shed by the Patent O fice, 25 Sout hanpton

Bui | di hgs, London, WC2A 1AY, om whi ch copi es nmay be obt ai ned.
coocuz@
N,

22. An acetate as claimed in Claim 13 and having the formula _

Ct

CH CHs
o
0
0
5 23. An acetate as claimed in Claim 13 and having the formula 5

CHz  CHj
_ /\0 _
0 o
coocnz@
O

24. An acetate being any one of the compounds identified as Compounds
Nos. | to 300 herein excluding those compounds specifically claimed in Claims
9 to 12 and 16 to 23.
10 25. A process for preparing the substituted acetate of the general formula 10
() as defined in Claim 1 which comprises reacting an acid represented
by the following general formula (XI):

Zz
|
Y—CH—COOH . ) (X1
wherein Y and Z are as defined in Claim 1, or a reactive derivative thereof

15 (as herein defined) with an alcohol represented by the following general 15
formula (XII):

X—OH (XII)
wherein X is as defined in Claim 1, or a halide or a sulphoxylate
thereof.
20 26. A process as claimed in Claim 25, wherein said reactive derivative is an 20

acid halide, an acid anhydride, an ester with an alcohol having a low boiling point,
an alkali metal salt, a silver salt or an organic tertiary base salt of an acid of the
formula (XI).
27. A process as claimed in Claim 26, wherein the reaction is conducted using
25 an acid halide of said acid in the presence of a hydrogen halide acceptor at room 25
lemperature.
28. A process as claimed in Claim 26, wherein the reaction is conducted using
an ester of said acid with an alcohol having a low boiling point in the presence of
an appropriate organic base catalyst. '
30 29. A process as claimed in Claim 25 and substantially as herein described 30

Xyl

with reference to any one of esterification methods “a™ to *“e” herein.



73

10

15

25

o g

1,439,615

73

30. A process as claimed in any one of Claims 25 to 29, wherein the said acid
has been prepared by any one of procedures (A), (B) and (C) as herein described.

31. A process for preparing a substituted acetate of the general formula (I) as
defined in Claim 1 and substantially as herein described with reference to any one
of Preparations Nos. 1 to 229.

32. A substituted acetate when prepared by a process as claimed in any one of
Claims 25 to 31.

33. A pesticidal composition comprising at least one substituted acetate as
claimed in any one of Claims 1 to 24 and 32 and an inert carrier.

34. A pesticidal composition containing at least one substituted acetate as
claimed in any one of Claims ! to 24 and 32 and being in the form of an
emulsifiable concentrate, a wettable powder, a dust, a powder, grains, granules, a
coating liquid, an oil preparation, an aerosol, a mosquito coil, a smoking
preparation or a fumigating preparation.

35. A pesticidal composition comprising at least one substituted acetate as
claimed in any one of Claims 1 to 24 and 32 and at least one of a solvent, filler,
diluent, dispersion agent, surface active agent, spreader, emulsifying agent,
pressure-imparting agent, attractant, insecticide, herbicide, repellent, fertilizer,
miticide, microbicide and fungicide.

36. A pesticidal composition as claimed in Claim 33 and substantially as
herein described with reference to any one of Formulation Examples 1 to 12.

37. A method of treating growing crops to control insects of the Orders
Coreoptera, Lepidoptera, Diptera, Orthoptera, Hemiptera, Homoptera and Acarus
ggmprising applying thereto a composition as claimed in any one of Claims 33 to

GEE & CO,,
Chartered Patent Agents.
Chancery House,
Chancery Lane,
London, WC2A 1QU
— and —

39, Epsom Road,
Guildford, Surrey.
Agents for the Applicants.
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