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| NSECTI Cl DAL COVPCSI TI ONS CONTAI NI NG (+)-Cl'S, TRANS CHRYSANTHEMATES (71)

W, SUM TeMOD CHEM CAL COVPANY LIM TED, a corpora- tion organised under the

| aws of Japan, of 5 Kitahama-5-chone, Hi gashi-ku, Osaka, Japan, do hereby .

decl arejthe inventi { C t nt e grant

us, and!the nmethod Pmm mw&gﬁam@fo be l)b f&m%glly/
describgd i rerRndbyprlibaioh Mok SMATE St 2ETied26 Sept. 1973 5 The
present *i nvedR i oh Faiention Applicarion Ned8438C2dal conpositi on cam gigERMEE$as an
active ingr &4 ef3®) Filgd 2P Sent- 98hivonent (a), given and defined M T N

m xture cont®@ nidy'2Bes@fty first conponent (a) and a second
The first co@pofféhtoripiste é?‘igﬁ%‘t%‘ P@Phsg?ﬁeﬂo‘r“ 8l (+)-cis,
trans-chrysan hgﬂ)’a}[; és(,l 1) Ntafzc“eegé(ghg/f said (+)-cis,
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from70 to 90% by wei ght éﬁ?x&x{%ﬁg'l% ysanthem c acid, and Tyre%*each
said (+)-cis, trans-chrysanthemate, being independently of the formla,

[err] in which [err] is_an_ allyl_or opar r , I .Sca propargyl,
benzyl or phenoxy gr oud?”[@?%ﬁpg%afé%gf%ﬁfggmgﬁg44-5){’28’”‘3'[ hyl group,
[err] is a hydrogen atom or an et t%? oup an I's an oxygen atom or the
[err] group. Such a (4)- 20 suymitbMo EHRMACAN OGMPARSTRMITES . BRpstaePar €d
by esterifying a @i%)-(\/(& M&ﬁeﬁﬁﬂenﬁ&la@@iog Japhid, 605 AitaRaindaScloute, hitgashikuhod and
havi ng zn i soner rQrskap Japaf,fdertentby fdedare theamvepfior fi Q'Yiv‘éng? B‘H}%Ilhaéprpyt%?‘nt heni ¢
acid, namely ¢ hat ;Wf‘%ra‘é‘es’ir%%ﬁﬁi?%%’ "é‘“bﬁ?égﬁo?{' Wi A0 6 REEFIRESTE 5
trans-chrysant hemi" é‘%gégese fnlen@bn ﬁjla(?yé?,h@lm Alectifi@al EoHhpBdition édn'tz)iniﬁ’é.a&hxovm
herei nafter. The semenegreéMONERt cdiyonenr(s), given afd dxfieedobelovnroe agunprunds,

containing a said first component (a) and a second component (b). The first

component (a) consists of one or more (+)-cis, trans-chrysanthemates, the or each

10 said (+)-cis, trans-chrysanthemate having a (+)-cis, trans-chrysanthemic acid 10

moiety consisting of from 10 to 305, by weight of (+)-cis-chrysanthemic acid and

from 70 to 90% by weight of (+)-trans-chrysanthemic acid, and the or each said

(+)-cis, trans-chrysanthemate, being independently of the formuia,
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in which R, is an allyl or propargyl group, R, is a propargyl, benzyl or phenoxy
group, R, is optionally present and is a methyl group, R, is a hydrogen atom or an
ethynyl group and Y is an oxygen atom or the —CH = CH— group. Such a (+)-
20 cis, trans-chrysanthemate can be prepared by esterifying a new chrysanthemic acid 20
obtained by our new method and having an isomer ratio different from that of a
. conventional chrysanthemic acid, namely that given and defined above, and
~ having no (—)-cis, trans-chrysanthemic acid, with an alcohol of the formula (IT) as
shown hereinafter. The second component (b) consists of one or more compounds,
25 the or each said compound being a chrysanthemate of the formula (I), given and 25
defined in claim 1, but having a value of R different from the value of R in the or
any of each said (+)-cis, trans chrysanthemate of component (a) and having a (+)-
cis, trans ratio in the total amount of its chrysanthemic acid moiety different from
that in component (a).
30 . The present invention provides an insecticidal composition which can be used 30
for sanitary purposes, in household horticulture, agriculture, and in woods or
forests, which insecticidal composition contains and inert carrier and, as an active
ingredient, a component (a), given and defined above, the or each said (+)-



25 the or each said conpound being a chrysanthemate of the fornula (1),
given and 25 defined in claiml1, but having a value of R different from
the value of R in the or,any of each said (+)-cis, trans chrysant henate of
conponent (a) and having a (+)- cis, trans ratio in the total anmobunt of its
chrysanthem c acid noiety different fromthat in conponent (a). 30

The present invention provides an insecticidal conposition which can be
used 30 for sanitary purposes, in household horticulture, agriculture, and
in woods or forests, which insecticidal conposition contains and inert
carrier2and, as an active ingredianu;&m conponent (a), given andtﬁefined
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cheaply, ~ anfl (iU E%et’ hff f1ive é‘ﬁﬂ%&’g@%&%ﬁ Blgd-cis,

trans- chrysmntdimmmxsmm to B8 irdllstAally@inBednbmial trans- c rysant hem c acid
is kn i We hevet mads 4 $4 fth ﬂnerswtlc @ﬂftlomo hhe inspsti¢idad iaddlityact i vi ty, » and
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prepar ed uswitgn arang¢ baweant i bhd|9r1c+esmbesvetyebﬁ (eatrarrse‘sm{ not(mcns-mfma racemat e and
ratio by weight, most preferably 8:2, has a remarkable synergistic effect. For use in

30 practice, the insecticidal compositions of the present invention, containing the 30 '
components (a) or (a) and (b) in admixture were formulated into a composition
contuaining 0.05 to 90%; by weight of active ingredient. In addition, we have found
that contamination of component (a) with (—)-isomers of the chrysanthemlc acid
moiety, i.e. the (—)-trans- or (-)-cis-form thereof gives an adverse effect on

35 insecticidal activity rather than giving no effect on its activity. As mentioned 35
hereinbefore, the removal of the said (~)-isomers from the said (+)-isomers
contaminated with the said (—)-isomers is found to have a large significance in the
biological activity, a fact which does not appear to have been previously disclosed
in the literature. Furthermore, it was found that a mixed preparation described

40 above containing the component (a) consisting of the (+)-isomers given and 40
defined above, and the component (b) consisting of other chrysanthemates, also
shows a remarkable synergistic effect.

We have found, as a result of a study of the preparation of (+)-cis, trans-.
chrysanthemic acid, the following new method of preparation thereof.

45 That is, when (+)-cns, trans- chrysanthemlc acid having a particular cis/trans 45
isomer ratio is converted to a particular amine salt thereof, and then subjected to
an optical resolution in a polar solvent e.g. chloroform or ethanol, then a mixed
chrysanthemic acid containing both the cis- and trans-forms can be ‘obtained from
the crystallized salt, the cis- and trans-form both being exclusively of the (+)-,

50 namely dextrorotatory type. In addition the ratio of cis-form to trans-form remains 50
substantially unchanged before and after the optical resolution, when the optical
resolution is carried out under suitable conditions. Furthermore it was
unexpectedly found that, when the crystallization is carried out with stirring, both
the (+)-cis- and the-(+)-trans-type acids have a higher optical purity than that of a

35 (+)-trans-form obtained from a (+)-trans-form alone under the same conditions of 55
optical resolution. Thus, the industrial optical resolution of a (+)-cis, trans
chrysanthemic acid can be carried out more easily than that of a (+)-trans-acid by
such a process which includes forming the amine thereof which process appears to
be the first process by which optical resolution of a cis, trans-mixed chrysanthemic

60 acid has become possible. 60

Optically active oriamc bases which can be used in such a process include
(+)-a-phenyl-g-p-tolylethylamine, (+)-a-p-tolyl-g-phenyl-ethylamine, and (+)-a-
phenyl B-phenyl-ethylamine.



this method is found to be industrially uneconom cal. W have nmade a study
of the synergistic action on the insecticidal activity 25 obt ai ned by
m xi ng_esters of each isomer in different proportions, and found 25
surprisingly that mxing of a (+)-trans-form which alone is found to have
t he highest insecticidal activity anong the individual isomers, with a
(+)-cis-formwithin a range between 7:3 and 9:1, respectively, of
(+)-trans-formto (+)-cis-formratio by weight, nost preferably 8:2, has a
remar kabl & synergistic effect. For use in 30 practice, the _
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A remarkable synergistic effect is found to be obtained when incorporating
40 in an insecticidal composition 40
1) a mixture of (+)-cis and (+)-trans isomers of a single chrysanthemate havmg a
value of R as previously defined, the chrysanthemate having a chrysanthemic acid
moiety consisting of a mixture of cis and trans isomers in the weight ratio as
previously defined which insecticidal composition contains a component (a) alone,
45 which component (a) comprises one chrysanthemate, or 45
2) a mixture of chrysanthemates, each chrysanthemate having a different value
of R as previously defined and having a chrysanthemic acid moiety consisting of a
mixture of cis and trans isomers in the weight ratio as previously defined, which
insecticidal composition contains a component (a) alone, which component (a)
50 comprlses two or more chrysanthemates, or 50
g)r a Snxture consisting of a component (a) and a component (b) as previously
efine
Insecticidal composmons within the present invention, hereinafter called “the
present compositions”, containing the above component (a) or a mixture of
55 components (a) and (b) as active ingredient, have a wide range of uses as very 55
valuable insecticides, since they have an immediate effect, strong insecticidal
activity and low toxicity to mammals, in controlling harmful insanitary insects, and
insects harmful to agricultural crops, household horticultural plants, stored
cereals, and trees in woods or forests.
60 The present compositions can be used without problems, particularly owing 60
to their low toxicity to mammals, for protecting agricultural crops against damage
by insects before harvest, in greenhouse cultivation, household horticulture and
food-packaging. Mixed preparations having a synergistic effect and which thus



such a process which includes formng the am ne thereof which process
appears to be the first process by which optical resolution of a cis,
trans-m xed chrysantheni¢ 60 .aci d has becone possi bl e.

60 Optically active organi c bases which can be used in such a process
include (+)-[err]-phenyl-[err]-p-tolylethylam ne,
(+)-a-p-tolyl-[err]-phenyl-ethylamne, and (+)-[err]-

phenyl - [ err] - phenyl - et hyl am ne. 3
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20 Corrpound (1) N ( 3,4,5, 6-tetrah droPhthallmde-mathyI (+)- CIS, trans-
chrysant henat e. Oorrﬂal» d (15)3° k‘{“k@'ﬂ%ﬁ 1% 1n9f =3-5%4%% hyl cycl opent - 2-ene- 1
-one-4-yl-(+ )-cis, trans- 25 Egyample 2. chrysant hemat e. Conpound
(2 g) ; ([er r] )m&@faﬁﬁargy kis draiBtirydatthemispeid ichBrid@ntainingdlg%,byyl - (+ ) - Ci s,

weight of (+)-cis-chrysanthemic acid chloride were dissolved in 30 ml of toluene.
30 The solution was added to a mixture of 25.0 ? of (+)-2-allyl-3-methylcyclopent-2- 30
ene-1-one-4-o0l, 18.6 g of pyridine and 40 ml of toluene over a period of 30 miuntes
while keeping the reaction temperature at from 40 to 50°C. The solution was kept
at the same temperature for a further 4 hours.
Thereafter, the reaction solution was treated in the same manner as that
35 described in Example 1 to give 45.8 g of (+)-2-allyl-3-methylcyclopent-2-ene-1- 35
one-4-yl-(+)-cis, trans-chrysanthemate as an oil.

[al®® = +3.12° [CHCLIC = 7.6%; ng® = 1.5050

Example 3.
" 61.7 Grams of (+)-cis, trans-chrysanthemate acid chloride contammg 18.7% by
40 weight of (+)-cis-chrysanthemic acid chloride were dissolved in 170 ml of toluene. 40
The solution was added to a mixture of 58.1 g of 5-benzyl-3-furylmethylalcohol,
36.6 g of pyridine and 185 ml of toluene over a period of 2 hours while keeping the
reaction temperature at from 25 to 30°C. The solution was kept at the same
temperature for a further 5 hours. Thereafter, the reaction solution was treated in
45 the same manner as that described in Example 1 to give 105.4 g of 5-benzyl-3-furyl- 45
methyl-(+)-cis, trans-chrysanthemate as an oil. .

[a]2® = —2.45° [CHCPIC = 3.3%: nj® = 1.5290

Example 4.

A solution of 56.8 g of 5-propargylfuryl alcohol dissolved in 157.8 g of tcluene

50 was cooled to below 10°C, and 63.3 g of triethylamine were added thereto. The 50
mixture was cooled again to below 10°C, and a solution of 81.8 g of (+)-cis, trans-
«,hrysanthemlc acid chloride containing 19. 0% by weight of (+)-cis-chrysanthemic
acid chloride in 186.8 g of toluene was added thereto at a temperature of below
40°C. The mixture was maintained at from 35 to 40°C for a further 3 hours. There-

55 after, the reaction solution was treated in the same manner as that described in 55
Example 1 to give 105 g of 5-propargylfurfuryl-(+)-cis, trans- chrysanthemate as

as oil.
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since they have anCiiiietitBicBoahemate Aoty | hsecticidal activity and | ow
toxicity to mammals, in contpgLimgshacACyIc L 9s2m;tndf ¥ lisosect s, and insects
harnful to agzri cultural crops, household horticultural plants, stored

; mple 7.

cereals, and’frees ing\nods Qf ., -Qirs,qgitllf-él}tgaqnthemic.acid chtbfife RhERH19.0% b
conposi tions can bgeigsest (W diddNefsarth chiBdelverdligsblvid AWM of toluen&0

The solution was added to a mixture of 16.0 g of (+)-2-allyl-3-methylcyclopent-2-

ene-1-one-4-0l, 11.9 g of pyridine and 30 ml of toluene over a period of 30 minutes

30 while maintaining the reaction temperature at from 40 to 50°C. The soltuion was 30

maintained at the same temperature for a further 4 hours. Thereafter the reaction

solution was treated in the same manner as that described in Example 1 to give

29.4 g of (+) - 2 - allyl - 3 - methylcyclopent - 2-ene -1 -one - 4 - yl - (+) - cis, trans-

chrysanthemate as an oil.

35 [a]2 = —23.01° [n-HexanelC = 1.069%; n2® = 1.5098 35

Example 8.
11 Grams of (+)-cis, trans-chrysanthemic acid chloride containing 19% by
weight of (+)-cis-chrysanthemic acid chioride were dissolved in 30 m! of toluene.
The solution was added to a mixture of 8 g of (+)-2-propargyl-3-methylcyclopent-

40 2-ene-1-one-4-0l, 5.6 g of pyridine and 50 ml of toluene over a period of 1 hour 40
while keeping the reaction temperatue at from 20 to 30°C. The solution was
maintained at the same temperature for a further 6 hours. Thereafter, the reaction
solution was treated in the same manner as that described in Example 1 to give 6 g

‘ of (+) - 2 - propargyl - 3 - methylcylcopent - 2-ene - | - one - 4 - yl - (+) - cis, trans-
45 chrysanthemate as an oily matter. 45

n2 = 1.5199,

Insecticidal compositions within the present invention will now be illustrated
with reference to the following Test Examples, for the purpose of illustrating the
excellent properties of the present insecticidal compositions, and the outstanding
50 synergistic effect which can be obtained. 50
1) when using a composition containing, as component (a) a mixture of isomers
of a single chrysanthemate as previously defined,
2) when using a composition containing, as component (a), iwo chrysanthemates
each with an acid moiety consisting of a mixture of cis and trans isomers as
55 previously defined, and 55
3) when using a composition containing a component (a) in admixture with a



to their lowtoxicity to mammals, for protecting agricultural crops against
damage by insects before harvest, in greenhouse cultivation, househol d
horti cul ture and food- packagl ng. M xed prepar ations having a synergistic

gffect and which thus — "4 ——— 144387533
4 show a particularly high insecticidal activity contain 0.2 to 90% by

wei ght of two or nore active ingredients, one of which is a conponent (a)
which is one or nore chrysant hemates having a chrysanthem c acid noiety of
t he abovernentioncd cis/trans ratio, and the or another of which is-a
conpongnt (b) which is one or 5 !44355‘50re ot her chrysant hemat e conponents,
(a) ard (b) beth A} prcscnt -A—~the 5 nrmnrfl on.of 10'?-6313,

pr ef er abl ycqpr%e@}-(hmea@%@mwwdﬂdcfﬁhe pr epar ation of the (+)-cis,
trans-chrysanthenic acids i ncog.g)sprEat eqelln conpositions within the present

i nvention wi | thdguéchifid detistpésia &%y\aﬁ:ﬂﬁmx{g%fcﬁﬁm&n{a& HaliGg {:lelsoWing Exanpl es.

chrysanthemlc acid moxety in a mixture with a cEX;&Eﬁi d&nale having the same
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25 [err] Example 2. 29.2 G ams of (+)-cis, trans-chrysanthem c acid
chloride containing 17. 7% by



wei ght of (+)-cis-chrysanthem c acid chloride were dissolved in 30 m of

t ol uene. 30
([err])-2-allyl

30 ene-1-one-4-o0l,

The solution was added to a m xture of 25.0 g of
- 3- net hyl cycl opent - 2-

18.6 g of pyridine

and 40 m of toluene over a period of 30 muntes while Kéeeping the reaction

tenperature at from40 to [err].
tenperature for a further 4 hours.
treated in the sane manner
45.8 g of (+)-2-allyl-
trans-chrysanthgmate as an oi

t rans-chrysant

as that 35

[err]

Thereafter,

3- nethylcyclopent-z-ene-l-

descri bed i

Exapg‘l:,%;,. 61.7

35 one-4-yl

The solution was kept at the sane
t he reaction solution was

n Exanple 1 to give
-(+)-cis,

Gams of (+)-cis, &

(+)-cis-chrysanthemi c acid chloride were dissolved in 170 m of t ol uene.
40 The solution was added to a m xture of 58.1 g of

5- benzyl*

3-furyl/met hyl al cohol ,

36.6 g of pyridine and 185 m of tol uene

over a period of 2 hours while keeping the reaction tenperature at from 25

to [err]. The SO|thJ5vwm kept—at—the—sare-t+erperatefe for a further 5
hours. Thereafter,  thg2reaction sol ut §HIWBS treated | n 45 t he sane
manner as that de$&rd pede naoExuarmL edl gocgl we ,105,; 4.9} of 5-benzyl-3-furyl -
45 met hyl - (+) - ci s,%tgr a@srchrysantﬂhemtue & an [ils [efr] Exanple 4. A
solution of 56.8 “df-5 propargylfury-*alcohol di ssolived in 157.8 g of
t ol uene 50 mgs coled-to-helow [Err] and 63 .3 g pf triethylamne were
added thereto. The¢ E PO mixture was cpoled again to below [err] and a
solution of 81.8 ¢ 2ef |/ +) CLS, ot LANS; Lhrysagnther ctaci d chloride
contai ning 19. 0% bYW gt 8f f+)2 cisfthrys@nttem c acid chloride in 186.8
g of toluene was fd@ed thereto at a tenperature of bejow [err]. The mixture
was mai ntained at|from 35 to [err] fof a further 3 hours. There- 55
after, the reacti n solutlon wasS (reaf ed 1n tne same jmanner as that
described in 55 | e to give 105 g of 5-propargyl furfuryl-(+)-cis,
trans- chrysanthenate as as oil. 51

5 [err]| Exanpl e 5.

1, 443, 533

TABLE 1

~-(+)-cis, trans(4:6)-chrysanthemate
-(#)-cis, trans(3:7)-chrysanthemate

-(+)-cis, trans(2:8)-chrysanthemate

-(+)-trans-chrysanthemate
-(#)-cis-chrysanthemate

Samples to be tested

N-(3,4,5,6-tetrahydrophthalimide)-methyl-(+)(1: 1)-cis, trans(3:7)-chrysanthemate

13
[X)
3y

=)(1:1)-cis, trans(3:7)-chrysanthemate

-(+)-cis, trans(4:6)- chrysanthemate
-(+)-cis, trans(3:7)-chrysanthemate

-(+)-cis, trans(2:8)-chrysanthemate

-(+)-trans-chrysanthemate
-(+)-cis-chrysanthemate

LX)
(R}
53

5-benzyl-3-furylmethyl-(




A mxture of 25.7 g of (+)-cis,
containing 15.2% of (+)-cis-chrysanthem c acid chloride,

t ol uene was cooled to 5

trans-chrysanthem c acid chloride

and 80 m of

from[err] to [err] and 15.9 g of

stirring

5- pr opar gyl

t her et o.
10

in
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for

Exampl e 6.
trans-chrysanthem c acid chloride containing 16.0% by wei ght of-
(+)-cis-chrysanthenmi c acid chloride were dissolved in 270 m of toluene.

15 m nutes at the sane tenperature
-a-ethynyl furfuryl al cohol
Af ter
t enper at ur e,
10 Thereafter,
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wei ght of (+)-cis-chrysanthem c acid chloride were dissolved in 30 m of

t ol uene.

(+)-2-propargyl - 3- net hyl cycl opent- 40
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Vol . 14, No. 6, 119 (1938)]. A shutter was opened for 20 seconds after
spraying, and 15 about 100 house-fly adults (Misca donestica) per
__group were exposed to the descending mist for 10 minutes, and.then __

transferred to an observation cage. In the 15 cage, the flies were fed and
allowed to stand for one day at roomtenperature. Thereafter, the nunber of
flies killed was counted to calculate the % nortality. The val ues of [err]
(50% | et hal concentration) are shown in Table |I and the 20 attached
Fig. 1. From Table 1 and Fig. 1, ,,f.gan clearly be seen that t -
(+)-td%ns- 20 ﬂhrysaM%HMMﬁﬁi
(+) - ci s- chrlysanbhpamabte(as hiows, vehidhi epmeongm s@compristala mistirey pf ¢+t han ei t her the
(+)-trans ﬁ@rﬁ?’él%ﬁ@“@?ﬂﬁﬁ n(:léfgiw"c Wgeﬁif&)ﬁést activity anong the—known

sam

atef,
esters), a@;i iﬂﬁ,’gﬂ;ﬂﬁéy fg‘é’é',ﬁgé jaad )

; icGnt&if (ﬁfrﬁt,tsc la$e Q&thatt:éi Ql's”t,affclsyl—-[ﬁr_mr kabl e at a
Ci s-f 6rm t QespéctiRdy frDTaBl¢sat and 30f 2: 8. 7 -5

1, 443, 533 It should be ;})]ointid out that some. of the “*control” compositions are, inlfact. 7 [err]
$0 itj jithin thg, present invention containing a component (a) alone,
[err] 1, 44%h§%0£§iﬂt {a) co%prises a single chrysanthemate (i.e. a single value of R as
1,443, 533 previously defined). The “‘control™ compositions were, however, employddl if efig | 10
1, 44310533 Test Example, at lower concentrations of from 0.130 tcl_!_))O. ' d j ? al one,

_ xample . . ( ompdirsent  (d
whi ch' conpp@patispr Fith dhfpqreentrations; af e G i nEgemat e h t hemat
e T L Lot el e A g et s

various ‘‘control” compositions at these lower concentrations, it can be seen that
15 those control compositions within the present invention are more effective than 15
those outside the invention.
The insecticidal activity of each aerosol on house-fly adults (Musca domestica)
was then tested by an aerosol test method using a (6 ft)’ Peet Grady’s chamber [the
method disclosed in “Soap and Chemical Specialities, Blue Book™ (1965)]. The
20 results are shown in Tables 2 and 3. 20
A synergistic effect in compositions within the present invention can clearly
be observed from Table 2, considering that each mixed preparation has a higher
insecticidal activity than the total activity obtained by the addition of the activity
of each insecticidal component constituting the preparation when used alone and
25 this is so whether the activity of each insecticidal component independently is 25
based on the same concentration at which each component alone is present in the
composition containing the mixture, or whether it is based on the total
concentration of all components of the mixture of the preparation. The following
Table 3 also illustrates the same synergistic effects.
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knock-down, and the durations of activity are summarized in Table 4 and
Table 5, in which the type of insecticide is given as in Tables 2 and 3.
The types of conposition nunbered 1-3 are as for Test Exanple 2. Again, as_
in Test Exanple 2, although sone of the "control"™ conpositions 15 wer e
conpositions wthin the present invention containing as a conponent (a) a
15 single chrysanthemate, the concentration, of fromO0.05%to 0.4% at

whi ch the control conpositions were enployed is a very |ow concentration at
whi ch t he EOHpqunds woul d not, in practigeg,;&f¢ used independently. From,
Tabl e 4, the —OH 4 -t

|nvent|on as t hat rebtairpred—vwher—ferrH-atihrg-—sueh RO SHt-0R—tat-0—an
aer osol 20 ¢arr b¢ observed.| The foll ow ng Table 5 shows this same
effect. As clearl)y @1;9 R i thegrigsukt snofa Test xExamplh e 2 glabl es Z pand 3)
and Test " Exanple 8 bl es 4 and 5) “each nlxed preparatlon mnthln the
present invention s,év: <¥ase V= ey CH- @t ,
conpared with thel|aqti |ty of 25 ' the respectlve |nsect|C|daI
conmponents al one ¢orsti|%ut?d ng t Bel%pr EpaRatdolrl 7 % = R 25 TABLE 4 [The
figures in parent h8deslindicate (onpound Nos. of the presen nventipn. 80%
Knock-down ratio TEne Type of Cont ent of Conposition
[err] required g RiatiDnLopdsifion = & % 2 8 % S(ndsdi to| coil)
(mn) (mn) 2 mn) 1 [(2) O. 2@q+[(6) .19
8 29 s 391 2 o (6), (+)-trans 0.1M4
8.4 33 G122 2 2 o.x o H(6),g([rerry)=cig, 4ranp
0.1% 13 53.4 >66.6 1 ' : +[(12)
0. 05% ] O 7 53 =671 - =12
0.1% 8.5 32.4 >87.6 1 ' [ (1R)
1.2% 62 26. 1 93.9 2 Vs +[(12),
([err])-trans D. 1% 9.1 40. 2 >79.8 2
- +(12), ([efr])-¢is, trans |0.2% 8.8 35.2 >B4.8 1
[ (4)0.2% +[ (8) _10.1% 4.8 26 >94 >103 [prr]
0.1,%9 - 4 2117 103 2 [(6) 0.1%+(2), (+)-t}ans
0.2% ~ 3 30 >90 2 Vo +[(2),
([err])-cis, tr@ns 0.3¢%4 _ 10. 2 50 >70 2 [ (8)
0.1%9+[(4), ([eEr])-tfITansy O 1% 6 32 >88| 2
[(12) 0.1%+[(2§, ([e2f])<drans 0.2% 8.9 36.5
>83. 5 = 2l =
o Elc o & T
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2 - +[(2) ([err])-cis, trans 0.3% 9.5 46

74 18 1,443, 533

18 TABLE 4 (Continued) 80% Knock-down ratio_Tinme Type of

Cont ent of Conposition [err] required Dur ati on

Conposi tion (nmosquito coil) (mn)

(mn) (mn) 3 [(2) . 0.2%

21 >120 - [(2) 0.25%  15.2 >120

- 2 0. 39 80 >40 [(2 ~

0. 51((34 he 2 - pq4 >'q‘?‘3§f%) n[ (?0/5])l 14 8.7

32 >3 L4) 039 S 29. S >92'[(6

0.1% 290 >120 - Control (used in [(6) —

0. 3% 3| = o 40w o = >80 dhe: fermrofysisngke v 4£(§

0. 4% 5321 T T 35~ T 7 585 Conpound) compound) [ (8) '

0. 199 L=120 >120 e (). 0.-3%. 11.5

85 >35] [ (12) 0. 059 >120 >120 - [(12)

0.1% SV2% 253208 8 5 8 2319 § 8 & & A% v 243

70 S50 [ (12) _ Q.25% 40 61 =69 [(12)

0. 3% 21355 50 >70 [(12) 0. 4% 30.2
42 SPEBIS 2 2 8 8 2 R 2 % Z[B2)2 (B Ardnsy > E29 - 25.4

>120 S - [(2), (#)-trans 0. 3% 11.5 85.5 >34.5

[(2), ([gfT)}crs, trans 0.3% >120 >120 - [(2),

([err])-F$m Ioars v0.4%n =28 50 S>10» o = <+ «~[4)e (ferr|)-trans

0.1% 26 >120 - :
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[(4), ([err])-trans 0. 2% 9.2 40 >80 Control (used

in [(6), ([err])-trans 0.1% 94 >120 - the
formthe single . [(6), ([err])-trans  0.3% 41 68 .
>52 conpound) [(6), ([err])-cis, trans 0.1% >120 >120 -
[(6), ([err])-cis, trans 0.3% 71 110 >10 [(12),
([err])-trans 0.1% 82 120 - [(12), ([err])-trans
0. 3% 49 78 >42 19
1, 443, 533~ 19 TABLE 4
(Contl nued) 80%%&3%%&44@44&931 Cont-entof 13
Conposi tion [err] required Duratlon Conposi tion
(mosquito coil ) (mn) (mn) (mn) [(12),
([err]-cis. trans 0.2% 79 >120 - [(12), ([err])-cis,
trans 0:49% - BT 85 >35 TABLE 5 The figures in
parent heses i ndi cate Conmpound Nos. of the present i nvention. 80% Knock-down
ratio Tinme Type of -Somtemt—of—Conpostt+omr
[err] required Dhr&ion Cohpositi ( mosqui to
coil) _ (ﬂr@@ % |3 |S( ik A& NMR1E & &)[(3)
0. 2% +[ (6) = 0.1% . 8. 2 28 >92 2
- +[(6), ([err]% Tc1TD_ OT+%4 86— 5
85 2 2 |gtA G, Lleel)stbs.ctrany |0 o1%] o o 12.8
51.3 68.7 1 EJ“V"S,"’\,”"QF[%l S ®I12 2 2 T0%1M
8 25. . 298 B8y 0-20gafigy o
1% 7.7 '§g ;280 oo | 592 T+ ~ = o N o s g 6)’
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2 . +[(12), ([err])-trans 0.1% 7.9
30.2 >89.8 1 [(9) 0.29% +[(6) 0.1%
8 31.3 >88.7 2 +[(6), ([err])-trans
0.1% 8.6 33.5 >86.5 2 . +[ (6),
([err])-cis, trans 0.1% 9.3 46 >74 1
. +[ (12) 0.1% 7.7 29. 3
>90.7 2 [(6) O0.199+[(3), ([err])-trans 0.2%
: 4, >85.5 2 +1 rr])-cis;y tran
3.29@'6 >4 10-5. 555 2 g 1asss ~83.3-2 ). ([e”]) : S;[ES?,S
([err])-trans 0.2% 8 29.7 >0.3 2 '
- 4(8), (_)-cis, trans 0.3% 9.2 34. %
>85.9 2 [(6) 0.19%9+[(9), (4)-trans 0.2% 8.8
32.8 >87.2 2 +[(9), ([err])-cis, trans 0.3%
8.2 31.4 >88. 6 20
1,443, 533] ' 20 TABLE
TABLE 5 ({Cogtd rgmgl) l,BO%) Kgoc,k dowy, Ti e, Type 0 Cont ent of
Conposi tipng® |© ~ [®rr] = Treqlired™ |Duration Conposition
(nosqui t of.cBi | (m n) m n) (mn) [(12)
0.199+[(3), {([Er§])-trans 0.2 % 8.3 31.7 88.3 2
+H(3), [e@]lTlsintmanzs €3¢ 2 8 & F®2: 36.6 >83.4 2
- +[(8)g {(+)-Lrans 7.8 27. 4 >92.6 2
+[(B)], . (lerr])-cis, trans 0.3% 8.9 30.3
>88 7 2 g Slale > = d‘[(vg),m(N) -& &S o 0.2% 7.9
30.6 © 389147 ,, +1(9), (ferr])-cis, trans 0.3%
8.1 % 3 >87. 7 3 13) '
0. 2% glalln e «>1200 v o v  [{8)a o 0.2% 12. 2
85 M35 My - 0. 2% ©1b >120 - [(6)
0.1% o- 320- =25 0.1% 72
>120 -1[(3), ([err])-trans. 0.2% 24.7 >120
- Control 3), (+)-cis, trans 0.3% >120 >120 -
[(6), (H}trang 0.1% 94 5220 - 1(6),
([err])8cs, traps 0.1% >120 >12$)
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3 [(8), ([err])-trans 0.2% - 14.8 >120

- [(8), ([err])-cis, trans 0.3% 50.7 >120 - 1(9),

([err])-trans 0.2% 18. 2 >120 - [(9), ([err])-cis.
trans 0.3% 58.5 >120 -, [(12), (+)-trans 0.19% 82
120 - In the preparation of insecticidal conpositions within the

present invention. the abovenented conponent (a) or m xture of conponents
(a) and (b), herein- after called "the present conponents", nay be

fornmul ated; like pyrethroids, into 5 any desired form for exanple,
an oi |l spray,,enulsifiable concentrate, 1415533 5 aerosol, 17
wett abl & powder;—gramutare; mosqui To COT%\E‘ am gant effective wth or

wi thout heating, baif oI ol [ JUStindl o EARE SOt ALRiaRA AL Bfder BY aNY
wel I known net hOd,m%ghngaamfh ol s@heYpi AW ARt chs AMGHe@lio Malckt BRhmple A% sawied ofised f or
common i-nsecti croélaﬂwt snnpcnsamss wif formuldted mto rﬁenthenwbréown hie thr ese\rll\;§
conmponent s y be? sec s ctivity
compnerts o b e RERE AR g SR
[err]-12-(2- but oxmst]hmya)mser aeg'y,lemﬁ}wﬂm @l iavtydul mbkd, aeh e

dults w1th ldpse of’ume was counted he values of

(referredt "t

12 ot b 05 o R b 0 e B e
"sul foxi de"), 4-(i8. rcmaﬁJ‘ng,g € DERERUM d| oxane 15

(referred to as 'T$aflyp@xaﬁ1®h)posm¢¢ LGbetdd ll--hlD |ay arChe ol Ey{a@np@n I

hept a- 5- ene'lg Agdrlr:lﬂpso pc;srw: mﬁﬁ resen inve co t;mm a;“; component (f 15

oct achl or odi pr Opyv(n%%eﬁ@nfysfrﬁﬁgn?a'i itk foﬁ atlg %?ﬁom 005‘?&0 0.4%, at which the

i sobor nyl t hi ocyanoaatd@inpoditias &refeednﬁldyeaSs 1 Tagnow edjcentdtionial lwhizhhkes known

synergists for aICIO@PPmdﬁW vldmghen bractice, be U?Q mdependently

1,443,533 4 From Table 4, the same synergistic effect of. co n@ggﬁt&wﬁ&g eamhenat

invention asﬁjhﬂ obtal?gd when formylating su
type conpounds alcan B€dBde NdwingST4bIY € EHoWks tlhﬂsa &ffect! €SI St ance

i ght, heat and oxi @\atcle@rly sHma/n nothhecsutt ovfpiestritiemple & Tatdesi e 3 aroi Bas t he

present conponentismpls Sygalsedpnd a) serhimix R'ﬁé‘é"é‘t’i‘(‘ft big|th fsesn ‘fei"B havi ng
ows a remndrkable s ner istic effect to mixing, compare %w: eactmt .

a nore stabbe aCtthé/}eE ecb\y 1'11.& @ﬁ'n d?lgnt ﬁﬁ@b&sutﬁﬁngath prcparatlért i zi g

agent, a requisite am)unt of an ant|OX| dant, or U. V. absorber, for 5

exanpl e .a phenol derivative (e.g. 3,\ F a bi sphenol derivat i ve, an

aryl- am ne derivative, (e.qg. phenyl [ AP napht hyl am ne,

phenyl - [ err] - napht hyeaigutee )in parerdhecONaEREACHMuRINQEUaTthd @64eht intigtibir.om

pheneti di ne yanrd—acet-eorp—or—a—benzophenonre—conrpound
’ ~ i 80% Knock-down ratio
Time
Type of Content of Composition KT, requircd | Duration

Composition (mosquito coil) (min) (min) (min)
1 () 0.2%]+[(6) 0.1%] 8 29 >91
2 - +(6), (+)-trans 0.1%] 8.4 33 >87
2 ’ +(6), (+)-cis, trans 0,15 13 53.4 ~66.6
1 . H(12) 0.05%] 10.4 53 >67
1 ' +(12) 0.1%] 8.5 32.4 >87.6
1 . v +(12) 0.2%] 6.2 26.t 93,9
2 +(12), ()-trans 0.1%) 9.1 40.2 >79.8
2 . +H(12), (#)-cis, trans 0.24%] 8.8 35.2 >84.8
1 [(4) 0.2%]1+(8) 0.1%] 4.8 26 294
1 . " #(12) 0.1%)] 4 17 =103
2 [(6) 0.1%]+[(2), (+)-trans 0.2%] 8 30 >90
2 " 4[(2), (#)-cis, trans 0.3%] 10.2 50 ~70
2 [(8) 0.1%14((4), (+)-trans 0.1%] 6 32 >88
2 [(12) 0.1%1+{(2), (+)-trans 0.2%] 8.9 36.5 ~83.5
2 H@). (+)-cis, trans  0.3%] 9.5 46 74



10 In addition, the present conponents may be fornulated into
mul ti - pur pose 10 conpositions of high activity by incorporating other
active ingredients, for exanple, organochlorine type insecticides, e.g.,

DDT, BHC, and met hoxychl or; organophosphorus type insecticides, e.g.,
0, 0O-dinethyl -O (3-nmet hyl -4-nitro- phenyl)-phosphor ot hi oate (ref erred to as

"Sum thion", a registered Trade Mark of 15 Sum tonmo Chem cal Co.,
Ltd.), and 0, O0-di net hyl - O (2, 2-di chl or ovi nyl ) phos- 15 phate (referred
to as "DDVP"); carbamate type insecticides, e.g. 2-naphthyl- ~

met hyI ar bamat e, 3, 4-di net hyl phen t hyl carbamate, and 3, 5-d thyI -
phenwiwﬁww%ﬁmwﬁeﬁi;—dw%a%a—m%e}ﬂgs ‘e. d.,
B.T. and B.M fungicides; nemy{m ARSatiReH | Ci des; herbicides;fertilizers,;
i nsect_20 hornone corrpoundS' or other agricultural chem cal,_g..
Furthprmore, a gynergistic 20 effect can al $o be ej scinogk ¢ dliqdnbi mat i on

of the present donponents with at | east sonefjof the abnme hctrvefL
he
g

i ngr efli efites of Th prepar'Eﬂ?‘"r“t&’ﬁOfaﬁ#’cﬂﬂ itignvi ty of cdﬁT sr tF‘b‘FF j?

pr es ehtCOPARFIAN; I ( with reéfeP@ B he 1B ol
Prepaf at i oh Exa subsequé’rﬁle arﬁil es
the pprpose of i reyand do not 2 i sty t
invenfion.”In tHhe Preparat} on Exanpl es an stibseque
perceht ages are jby wei ght pithess ot her wiks¥:ls{at 8d.
(Type I Corrposrtr on). To 0 Qg part of one, qf ea%h of H )npgqund (1),
(2), 4, (7)), (8, (p (10) 30 and 1) "was acf ed 9. 1T parg of the
corrpoL.md (9. Tgle m Xt ur es| ere each di sm%]v d in krTrossene t 88100 {parts of
total f weight. Tgn oil spr wer e t hus obt ed. 35
Prepafyati on Exanpl e 2. (Tary@)l Conposi ti 03H') 6.2 28 >92

35 To] 0.1 part df one of epgd) of the compmynds gﬁ)romieﬂg)) to](1Q) s added

uf

>Wﬁ|ch are gi yen for
g29Ccop¢ of _thg present
t Exanpl es pailts and
respararrm Exampl e 1.

1

Vs—_r;;

0.1 pprt of the corﬁmuﬂd (122. The m xtures re eag¢h diss¢lved i kerosene
to 10p parts of |t otésed vei ght® Ten oil sPr3fs|weéPe t hustOobt i 1d.
Prepaf ation EX&HD'@erngrélO [6) 0.4%] | 22 35 (Tyms | |
Conpoki ti on). compound) - 40 To}10 pargs of ome of. each
of the compoundd (4), (5),|@®), (10), (PU%lapdi?P12) |WePe adided 5 parts of
the cpnpound (2), 30 partsjgf, safroxane,tQ parts off Sarpoll S\ 20 '
(regiptered trade nane for{an enulsifier sold by Toho Kagaku Co., fLtd.) and
45 payts of xyldne. The m k{2t es were edeh$%t hor20ughlly128i xed t o- make a
» [an 0.1%] 72 >120 -
5 {(12) 0.2%] 43 70 >50
fa» 0.25%] 40 61 >59
> ta2 0.3%] 35.5 50 >70
. (12 0.4%] 30.2 42 >78
3 [(2), (+)-trans 0.2%] 25.4 >120 -
(@), (9-trans 0.3%] 11.5 85.5 >34.5
v (), (-cis, trans  0.3%] }>120 ~120 .
[(2}, (£)-cis, trans . 0.4%] 29.5 >120 -
+ [(4), (+)-trans 0.1%] 26 >120 —
. (@), (+)-trans 0.2%) 9.2 40 >80
Control
(used in [(6), (H-trans 0.1%] 94 >120 -
the form
the single { [(6), (+)-trans 0.3%] 41 68 >52
compound)
” : [6), (+)-cis, trans  0.1%} |>120 ~120 -
. {(6), (£)-cis, trans  0.3%] 71 110 >10
[(12), (#)-trans 0.1%]1 82 =120 —
{(12), (+)-trans 0.3%]- 49 | 78 42




45 solution. Six enulsifiable concentrates were thus obtained.
45 Preparation Exanple 4. (Type 2 Conposition). To 20 parts of one of each
of the compounds (1), (2), (6)_and (12) were added 5 parts of -

5- propargyl - 2-net hyl -3-furyl methyl -([err])-cis,trans-chrysant hemate, 5
parts 50 of Sorpos SM 200 (the sanme as above) and 70 parts of 300 nesh
talc. The 50 m xtures were each thoroughly m xed by neans of a
nortar. Four wettable powders were thus obtained. Preparation Exanple 5.
(Type 2 €Conposition). 55 To | part of one of each of the conpounds
(1), (2). (6),4and (12) wer e added 1 55 pakis of 19

5- propar gyl {erf] ethynyt=tuor-furytr=ferrij-crs,trans-chrysantnenat € and 2
parts of piperonyl-butoxide. The mw{mrpes(omﬁ@e@ach di ssolved in 20 parts
of acetone, and 96 paris of 300 nesh diato : re—added—therat 0.
The resul tidg—m xtures]were each thoroughly m xed mean 30% Kaockdpyniptioland

t he acet one jwas 60 then renoved by evaporation. usTierewdr e t hus|
obt ai ned. _Type of _ Cogtgnt of Composition required } Duration
1, 443, 533 Composition ' mosquito coil) 22 Prey E(mmrz‘pﬂl gmn)f\ i pe

| Conpositign 01Grmofoneof ach..of .the,60 (k ol (7).
(8),m()9)|, I( Og adt (12}, 0.3 g of [([‘ﬁ W ) }_.,%“Edo égTD }’c.ibdo 5 ézomg )gI-FI'(V\Zare

di ssolved i 20 nl. of [methanol . }%(12), () -cEacimsoﬂ 4‘E’che s utipnd8erd adi forjly
mxed with 992—gof —a nmosquito coil carrier 5 contal ni ng Tabu powder,
Pyret hrum marc and wood powder in a ratio of 3:5: 1, and the nethanol was

t hen evaporated. Each residue was m xecradihs 150 m of water, kneaded

t horoughly, shaped into a nosquito coil and dried. Seven nmpsquito coils
were thus obt ai ned Thg_(jgures in parentheses indicate Compound Nos. of mﬁ’r‘”@ﬁ%ﬁ’ gtvaBHmExarrpl e 7.

10 (Type 2 nposition)l. 0.2 & am of one of each of [t he COojspRknstk-dowa ratibl) ,
(6), (9) and (13), 0.2}g of BHT and 0.2 g of Time
5- propar gylfurprybr([err]) Ci Gunleh PO ToRPsHRANT herratﬁ wete HimsnddveDurhiion2p
m of met harfolcompbls@iosoljut i ons wer(ecwmathcdid eat ed i n fhénisang Wway) st JL5
descri bed i f~Preparatl i qiGESIANI@) © L0 Ji Ve ghgiosqul Jo goi 1] 28 592
15 _

2 . +(6), (9-trans 0.1%] 8.6 35 >85

2 . +6), ()-cis, trans  0.1%) 128 | 51.3 68.7

1 » +{Q12) 0.1%]} 8 25 95

1 [(®) 0.2%1+(6) 0.1%] 1.7 28 >92

2 - +{(6), (»-trans 0.1%] 8.5 39 81

2 . - H(6), (M-cis, trans  0.1%] 9 7.9 2.1

1 . H(12) 0.1%] 1.5 25 »95

2 ’e +{(12), (+)-trans 0.1%] 7.9 30.2 ~89.8

1 [(® 0.2¢%]1-1(6) 0.1%1] 8 31.3 -88.7

2 ’s +{(6), (+)-trans 0. 1%} . 8.6 33.5 >86.5

2 H{(6), ()-cis, trans  0.1%] 9.3 16 »74

1 {(12) 0.1%] 7.7 29.3 90,7

2 [6) 0.1%]+1(3), (N-trans 0.2%) 8.5 34.5 >85.5

2 . H(3), (t)-cis, trans  0.3%] 10.5 37 >83.3

2 ye {(@®), (+)-trans 0.2%] 8 29.? ~90.3

2 v +{(8), (+)-cis, trans 0.3%] 9.2 34.1 >85.9

2 16) 0.1%1+(9), (H-trans 0.2%1 8.8 32.8 >87.2

2 ve +(9), (+)-cis, trans  0.3%) 8.2 31.4 >88.6




Preparati on Exanple 8. (Type |I Conposition). 0.1 G amof one of each of the
conpounds (2), (3), (4), (8 and (9), 0.05 g of the conmpound (12), 0.1 g of
BHT and 0.1 g of piperonyl;butoxide were dissolved in a 20 requisite

amount of chloroform The solutions were each adsorbed uniformy on to 20
the surface of an asbestos piece of 3.5 cmx 1.5 cmin area and 0.3 nmin
t hi ckness, and then anot her piece of asbestos of the sanme size was adhered
to the surface thereof. Five fibrous fum gant insecticidal conpositions
effective on heating for use in conjunction with a heater were thus

obtai2ed. A pulp plate nmay be used4p.i325 place of asbestos a¥ a fibrous
carrier having the sane effect. 25 Preparation Exanple 9.
(Type 2 Conposition). 0.05 GTARL-bf> Eringdd each of the conpounds ¥1), (2),
(4)1 | ) . 0-05 g of . Knock-down ra-_;i-

5- propar gyl - 2- hyl - 3-furyl methyl - ([err])-cij rsqRt-Renade, 0.2 g
of 30}  yp BT, fand 0. 08,GnPbe RIPENOQY! - but ofi Plvadod 1 @
requi sidegpammint] of 30 clh@gefo@bm The sol ut twegt dd in the
sane | Sef-hed— W—&n— i -ye—a—fi br ous
fum gEnt i hsect i josi tion ef eéétive g i
conjunction wth a,heat ), (Brepanad | @agzEXxanpl

(Typej 2 Conposi t}i on) . of the

nd (1), 0.1 part &®tHBdnpoutdy 12),
gyl -1 err] -Jet hyny! «syrdyuvig/ lirabst) 8 54 RNS- CI

vwage di ssol ved

in m xture off 7 parts of xylene and 7.6 pa fzed kernosene.
The spl utibn wad i nt r odtd&dDHed an %&*bsol donfdi ng : ‘adhing a
val vel portjon td the 40,9), (:)-§OMaa N@5%] 85 pqdrt g io0f 19.

| i quef- - SRt ghr ough
the v rosol was }'fiis obtai ned.” P epa Atiof anple 11. (Type 2
Conp 42 Part of }jiw conpound 62%] Q. 22parf ab >35 i
3-ph ([err])-cip,trans- 45 . cnrysant hemat e, {and 0.4 part of
pi perfonyl -but oxilde were di 3l ved in a M3&ufe’sr 43129 pajts-of fylene and
7.2 rts of deddori zed kefy@sene. The so@lwti qnogas fgpeatedfi n_t hejsanme -

manngr as that described i Preparation Exangle 10 fo givelan aer¢sol .
Preparation Exarple 12. (TP 2 Conposi Pitsh) | 58 >1200 0}2 Part Jof the

compgund (1), 0.5 part of RaE@YLeLAsi n eyhapct centalnipg 29% of 30
., Control [3), (*)-cis, trans 0.3%] [>120 >120 -
’ [(6), (+)-trans 0.1%] 9% >120 —
¥ [6), ()-cis, trans  0.1%] }>120 >120 -
3 [(8), (+)-trans 0.2%] " 14.8 >120 -
" [(8), (+)-cis, trans  0.3%] 50.7 ~120 -
’ [9), (+#)-trans 0.2%] 18.2 -120 -
. f(9), (+)-cis, trans  0.3%] 58.5 >120 -
’ [(12), (+)-trans 0.1%] 82 120 -

In the preparation of insecticidal compositions within the present invention,
the abovemented component (a) or mixture of components (a) and (b), herein-
after called “the present components”, may be formulated, like pyrethroids, into

5 any desired form, for example, an oil spray, emulsifiable concentrate, dust, 5

aerosol, wettable powder, granulate, mosquito coil, fumigant effective with or
without heating, bait or luring dust or other solid preparation, by any well known
method, using auxiliary agents and/or carriers, as are used for common insecticidal
compositions.

10 Furthermore, the present components may be increased in their insecticidal 10
activity when used in combination with a known synergist for pyrethroids such as
a-{2-(2-butoxyethoxy)-ethoxyl-4,5-methylenedioxy-2-propyltoluene (referred to as
“piperonylbutoxide™), 1,2-methylenedioxy-4-(2-(octylsulfinyl)propyil-benzene
(referred to as “‘sulfoxide™), 4-(3,4-methylenedioxyphenyl)-5-methyl-1,3-dioxane

15 (referred to as ‘‘safroxane™), N-(2-cthylhexyl)bicycio[2.2,1]hepta-5-ene-2,3 1%
dicarboximide (referred to as *“MGK—264"), octachlorodipropylether (referred
to as “S-—421"), or isobornylthivcyanoacetate (referred to as “Thanite™), or with
other known synergists for allethrin or pyrethrin.



pyrethrin, and 0.1 part of 3-phenoxybenzyl-(+)-trans-chrysanthemate were
dissolved in a mxture of 7 parts of xylene and 7.2 parts of deodorized
kerosene. The solution was treated in the sane nanner as that described in

Preparation Exanple 10 to give an aerosol. 55

Preparati on Exanpl e 13. 55 (Type |
Conposition). 0.2 Part of the conmpound (1), 0.05 part of the conmpound (2),
and 0.5 part of Sumthion were dissolved in a mxture of 7 parts of xylene
and 7.25 parts of 23 1, 443,533

23 deodori zed kerosene. The solution wh#3Bdated in the sane nmanner adlt hat

described in Pr epar afihdaph Exsepihemd® 1§ @mpeurdll aregeasrally a Pnkpakadr ian Exanpl e
14. 5 - their resistance to light, heat dr(dTy;p@aupn ot p@m)oun® mg]sﬁ of the

conpound (6), icidgs, ¢ R an } Lolr]laé‘mtmmto Ins¢ ncnS

di met hyl phesyl = stﬂﬁ%ﬁﬁ?ﬁ o E%V' ﬁﬁﬁ@s.i’i ts»f? A6y w\gvtjfhbf &89 frer ed s
trade nane of Toy:amism anpheng dedvativd tect. BHa‘rnd BHA )pabisshend! d&Betied, axyax(yr-egl stered
trade name for chaipe Ssfigptiy (Zigekﬁ‘qnt"e‘:’ ihbi mng, phenyl-g-naphihslami B’U hly m xed
by means of a 10g Mdensalig A ot PRI 10° ARLASRAT O HPSTEYP 10% by

compoun

its weight 16f wateria @ﬂﬁthIJ taé @dsenleorbpbneaaﬂay et fCﬁmgl’d&BUﬂllathﬂu-ﬁhnﬁosal r-ded ed
to give a granul eempsitipesr off high. dcfﬂ'm/ bhsr@@tnocatldalOtfmtacwet(ﬁgcﬂlemsef resent

conpositions thu % gfl’lg dg%&ff% igifes 9368 i} A ’%ﬁﬁfﬂ_’ s
Exanpl e 9. 5 M IE; mﬁotﬁ. fefr8d sJ.nhf,eudar- a re{t ¥ S Tadé
accordi ng Saxﬁud?rroe erataloGoExla |z&1le)KDdxeleEh ray.ez;ldlcmnomgylm beI | 1%

turn tabl e rret ho{%lh “t Heferg I ;‘ Caf t‘Y Oseﬁ‘dﬂfé’?é- efg r?gu ¥-N-(Musca
domestica) per a% < &,Eﬁ‘fﬁ lmw% lﬁg W’%nut es. By
the next day, WDﬁrﬁi hanf deESad&ﬂélﬁe rhedidesy T SIRAG T rabdt Spr%/

20 hormone compounds ‘or other agrxcuE;ua micl®. Furthermore, a synergistic

20 Groups each offf‘;‘ﬁfggﬂ&; ?gferjgg%gg a@%@#ﬁ%‘ﬁﬁﬂﬂ“&ﬂhﬂ“f@mems with at
(Cul expi penspul | €NSyheleardioh & omitiSRWitm B preséRr ibRhtidnwil ass
chanbers, qne gr Wpuustrateacm}chefnbec: tQ. tRe Nblldwmg tPeepacfiom riixamplecamtt of t he

oi | sprays or mjrugftegﬁeré@égp ;Rghl% agoy. a forith efm.lrpose of illustration, and do not 25

e scope o present ention. he Preparation Examples and
subsequent Examples parts and percentages are by weight unless otherwise stated.

Preparation Example 1.
(Type | Composition).
30
To 0.05 part of one of each of the compounds (1), (2), (3), (4), (7). (8), (9), (10) 30
and (11) was added 0.1 part of the compound (6). The mixtures were each
d;)ssolveg in kerosene to 100 parts of total weight. Ten oil sprays were thus
obtaine

35 Preparation Example 2.
(Type 1 Composition). 35
To 0.1 part of one of each of the compounds from (1) to (10) was added 0.1
part of the compound (12). The mixtures were each dissolved in kerosene to 100
parts of total weight. Ten oil sprays were thus obtained.

Preparation Example 3.
40 (Type | Composition). 40
To 10 parts of one of each of the compounds (4), (5), (6), (10), (11) and (12)
were added 5 parts of the compound (2), 30 parts of safroxane, 10 parts of Sorpol
SM—200 (registered trade name for an emulsifier sold by Toho Kagaku Co., Ltd.)
and 45 parts of xylene. The mixtures were each thoroughly mixed to make 4
45 solution. Six emulsifiable concentrates were thus obtained. 45

Preparatxon Example 4.
rpe 2 Composition).
To 20 parts of one ofeach of the compounds (1), (2), (6) and (12) were added 5
parts of 5-propargyl-2-methyl-3-furylmethyl-(+)-cis,trans-chrysanthemate, 5 parts
50 of Sorpos SM-—200 (the same as above) and 70 parts of 300 mesh talc. The 50
mixtures were each thoroughly mixed by means of a mortar. Four wettable powders
were thus obtained.

Preparation Example 5.
(Type 2 Composition).

55 To 1 part of one of each of the compounds (1), (2). (6) und (12) were added 1 55
part of 5-propargyl-a-ethynyl-furfuryl-(+)-cis,trans-chrysanthemate and 2 parts of
piperonyl-butoxide. The mixtures were each dissolved in 20 parts of acetone, and
96 parts of 300 mesh diatomaccous earth were added thereto. The resulting
mixtures were each thoroughly mixed by means of a mortar, and the acetone was

60 then removed by evaporation. Four dusts were thus obtained. 60



Exanpl e 2 was sprayed under a pressure of 20 [err] through a gl ass

atom zer, one 25 I nto each chanber. Mrre than 80% of the adults were
‘knocked down within 10 25 minutes. By the next day, nore than 80% of
t he nmosquitoes were killed with each oil spray. Exanple 11. The

enul sifiable concentrates fornul ated according to Preparation Exanple 30

3 were each diluted 50,000 times with water. 2 Litres of each test emul sion
so 30 prepared were poured, one each into a series of styrene cases of 23
cmx 30 cmin area and 6 cmin depth, and about 100 full grown | arvag of

t he norghern house nosquito (Cul ex 1pspsENRs pul l ens) were introducegh i nto
eacﬂ cage. By the next day, . nogrgpa'gart]igg Esgé)r:/glg'rﬁ the Tarvae were Kifted with
each concentrate. 35 - sition). Exanpl e 12.

35 Groups each mf GalPMtonSAr BRE WPRE AoBSE: BHEUN @) AWibSnd (12),

(ul expi g)enspQ}B keffmh)e cowmpand (%) poZed BHT @y_egu d@mw?esn of mf g0métkanol) gl ass -
chanbers in 9f gy rlerhwaepwraet{gggv%lggi‘g%og g Pl ¢ mAsIeUp eRfl @riet er A3 cm

onfaining Tabu powder, powder if a ratio o
was set and ?hu%et & BRn

! Gipofatbdl BachirEShoNGs MxeMWitO1 SOMSHWees. 0.1 Gram
of one of eaktraddd thdreudihs sHapddinai th&qdith coil and oticdubatetoaniotdisng t o

Prepar ati on ®xanipisedtairednd 7 was ignited at both ends 40 and pl aced one
in eachgchanber. Mre than 80%.9f Lhe il§ were knocked down within 20
m nutes with each nosquito coiﬁ%ﬁdgylc&,ﬁgﬁ?@ii' day, nore than 80% of the
adults were ki IO.ZaGrarrEufagploéeM}.of ﬂ@lcomp,outnds (2),G)o&g$?) ?eélclﬁ),_@ﬁlgaigout 50

n - trans- ; a ssolve .
nouse-f1y_adBiffent N schaapenlichy it At aser diigtser s of (70
cm[ernd gl agser éfn’ﬁpﬂe?arh{ibne% P16 Wieda MokAlts Sbiy- Lype SMal T fan ¢a ng
dianeter 13 cm) was set and run, each chanber containing one group of
flies. One of each of the fumk pfat B ok 1%gons formul ated according to

i e § d

Preparati on Exaiph&s, & oalshedniiiiil v GAlsedring each chanber
~and 50 zhﬁi}io@gi (?kgﬁ’,egtoﬁacﬂ 00l dr @e@éyfﬂg‘g%%wgﬁgk%agﬂanhdom within 20

m nut e30wi t hrequlﬁ? ag@ett of cmrgé_wmTlEgse!n@{reW.&_ﬂe.eaéﬂaésdrbrsiemtﬁr%ibdrmtoact ity on
a S . X . S, I

nouse- 11y adlf AR AN BRI S TR O MIAE TERRE i cccord ng o
DIFRS s ige )e"ﬁ&@cgj dbapoditiont @ e(ﬁlye B?mﬁe g for aerosol

Preparation {iﬁg@gyp fibtbu
sapbga@reﬂm BulPplte Erydayissl ig hanbg 5r . The

test met hod st lrecanjumetiausvithxohealer wetertus
55 resd@Pts arlesed ashesihas ffiqrgpy earger having

Preparation Example 9.
(Type 2 Composition).
0.05 Gram of one of each of the compounds (1), (2), (4), (6), (11) and (12), .05
g of 5-propargyl-2-methyl-3-furylmethyl-(+)-cis,trans-chrysanthemate, 0.2 g of
30 BHT, and 0.05 g of piperonyl-butoxide were dissolved in a requisite amount of 30
chloroform. The solutions were each treated in the same manner as that described
in Preparation Example 8 to give a fibrous fumigant insecticidal composition
effective on heating for use in conjunction with a heater.

he same effect.

Preparation Example 10.
35 (Type 2 Composition). 35
~0.2 Part of the compound (1), 0.1 part of the compound (12), and 0.1 part of 5-
propargyl-a-ethynyl-furfuryl-(+)-trans-chrysanthemate were dissolved in a
mixture of 7 parts of xylene and 7.6 parts of deodorized kerosene. The solution was
introduced into an aerosol container. After attaching a valve portion to the
40 container, 85 parts of propellant (e.g. liquefied petroleum gas) were charged 40
therein under pressure through the valve. An aerosol was thus obtained.

Preparation Example 11.
(Type 2 Composition).
0.2 Part of the compound (2), 0.2 part of 3-phenoxybenzyl-(+)-cis,trans-
45 chrysanthemate, and 0.4 part of piperonyl-butoxide were dissolved in a mixture of 45
7 parts of xylene and 7.2 parts of deodorized kerosene. The solution was treated in
the same manner as that described in Preparation Example 10 to give an aerosol.

Preparation Example 12.
(Type 2 Composition).

50 0.2 Part of the compound (1), 0.5 part of a pyrethrin extract containing 20%; of 50
pyrethrin, and 0.1 part of 3-phenoxybenzyl-(+)-trans-chrysanthemate were
dissolved in a mixture of 7 parts of xylene and 7.2 parts of deodorized kerosene.

The solution was treated in the same manner as that described in Preparation’
Example 10 to give an aerosol.

35 Preparation Example 13, 55
(Type | Composition).
0.2 Part of the compound (1), 0.05 part of the compound (2), and 0.5 part of
Sumithion were dissolved in a mixture of 7 parts of xylene and 7.25 parts of



24 1. 443. 533

24 TABLE 6 Knock-down ratio (9% Mortality Conposition 5 mn. 10
mn. 15 mn. (%9 Aerosol (Preparation 10) 39 60 100
100 ,, ( - 11) 27 54 97 97 ,, ( -

12) 38 67 98 85 ,, ( - 13) 35 69

100 100 Exanple 15. Each of a series of glass Petri dishes, each of
14 cmin inside dianeter, was coated on its inside wall with butter

| eaving at-the | ower part an uncoated portion 5 of 1 cmin height. On

to the bottom of;each dish, one of each ofjshfiggzdusts
according to PreparattpnfﬁxanptE' e b'. my Ju ]| oT
2 [err]. "Subsequent Lol YRS RATA O APR TR, TBIERtrigh SLBERIBAE od!
(Blattella germani ca) per grodb Wer e 1 T T oduced Into the di shes, one group

I n each dish, and 10 al I owed tolgqnnﬁzgﬁhmm?;gﬁct with the dust for 30
m nutes. After shree d ¥p3 re 10 tg}ﬁ&e %ﬂgpsnh - knocl&e own, aldJJ,JL_ts 5
vere ki i1 ed. “Exam g ilBoA RIS MR e B Bl

whi ch had been | eft nhi@é ot foyd8yianiag @[L_tB.QWIdeparTMGMIcﬁ@b*e@is@&\dﬂiﬁd&name
formul ated accordi n%tﬁtglypp@pm@g!qhli@g Co. Ltqg)(\amp}@rqxgmmxeé@hnedm qftsied 500
times with water. Edthifest, Solulion.g mRE@Q@{Rg/O%]ié wikRt &M&%&%ﬁ\a@é 10
sprayed on the ri ce ppln@ahsSofl dgranult MRk tairQitie@ko diVe Hlgrantlar PRparattsdCh pot was
covered with wire net dhd issocticidaB@ctidlyl ¢f theepmseni cemp@afonhioppsesigained is
(Nephot etti x ci ncpi dBpsytedipy theifpliovingfedmpleht o t he pot. After 1 day, nore
than 80% of the hoppers were killed. 20 gxample 9.

Exanpl e 17. 15 5 Milliliters of one of each of the oil 4prdyfdbrnaiatddheccenditlgsiof i abhe
concentrates formul &@dft&@@@ﬁdﬁlnﬂglt r@zpéfpgbg,atsuier?am ; '@f{?tjihlasmgﬂtqd&@d 100
times wth vater. GRS tg%xe@tﬁp?ﬂ%gm Y (@ dapeyicn) BSF VR Seteae of
the tobacco cut wor ghe fipOEaPKkakA withledépgil Wegye |1 ntroduce nto a serfes of

gl ass Petri digpes, each of 14 cmin inside qi%aeter, and cont ai ning 25 2
one group per dish andd i oh e egﬁﬂa PCt'he di | ut ut.i ons ,wa
Sprayed 1nto 25 cagheGrihiciner iy pifici ou oo S P RRORR o

and al l owed to st and.7iMilliliter of one of each of the oil sprays formulated according to Preparation
Example 2 was sprayed under a pressure of 20 Ib/in? through a glass atomizer, one

S fornulated 23

25 into each chamber. More than 80% of the adults were knocked down within 10 25
minutes. By the next day, more than 80% of the mosquitoes were killed with each
oil spray.
Example 11,
The emulsifiable concentrates formulated according to Preparation Example
30 3 were each diluted 50,000 times with water. 2 Litres of each test emulsion so 30

prepared were poured, one each into a series of styrene cases of 23 cm x 30 cm in
area and 6 cm in depth, and about 100 full grown larvae of the northern house
mosquito (Culex pipens pullens) were introduced into each cage. By the next day,
more than 90% of the larvae were killed with each concentrate.

35 Example 12. 35
Groups each of about 50 northern house mosquito adults { Culex pipens pullens)
were introduced into a series of (70 cm)® glass chambers in each of which a battery-
" type small fan (wing diameter 13 cm) was set and run, each chumber containing
one group of mosquitoes. 0. Gram of one of each of the mosquito coils
40 formulated according to Preparation Examples 6 and 7 was ignited at both ends 40
and placed one in each chamber, More than 80% of the adults were knocked down
within 20 minutes with each mosquito coil. By the next day, more than 80% of the
adults were killed. '

Example 13.

45 Groups, each of about 50 house-fly adults {Musca domestica) were introduced 45
into a series of (70 cm)® glass chambers in each of which a battery-type small fan
(wing diameter 13 cm) was set and run, each chamber containing one group of
flies. One of each of the fumigant compositions formulated according to
Preparation Examples 8 and 9 was placed on a heater located in each chamber and

50 heated. More than 80% of the adults were knocked down within 20 minutes with 50
each fumigant. -

Example 14,
The insecticidal activity on house-fly adults { Musca domestica) of the aerosols
formulated according to Preparation Examples 10, 11, 12 and 13 was tested by the
35 acrosol test method (the same as above) using a (6 1t)’ Pect Grady's chumber, The 55
results are as shown in Table 6. '



anot her dish, and after two days nore than 90%of the larvae were killed
with each concentrate. Exanple 18. 30 Aliquots of 10 litres of
wat er were each poured into one of a series of 14-1 30 pol ypropyl ene

buckets, and 1 g of one of each of the granular preparations fornulated
according to Preparation Exanple 14 was placed in each bucket. After one
day, about 100 full grown northern house nosquito |arvae (Cul ex pipens
pul l ens) were imersed in the water. Mre than 90% of the larvae were
killed 35 Wi thin 24 hours. -

35 WHAT VE CLAIM I S:- 1. An inspeisel dal conposition containi® as an

actTve Tngredi ent, One or nore G S, trans chrysanthemates, the or “each

said (+)-cis, trans chrysanthenate i ndependently having. a chrysant hemnic

?cid ggiet*;gonzlsting of fr@n1100®dvaﬁﬁaﬁy(%0 éimqhg t of (+)-cis- and
rom 70 to|90% by weight of (Fy-Iraps-chryfantnem|c geid}l 40 amd the or
each said (j+)-cisomPey ﬂ%-chrqs ﬁphpvipém%p ﬁgnpﬁ, & ly of the formula
24 Aetosol (Preparation 10) 39 60 1. 14%(_)0533 100 _ '
24 TABLE 6 |Knock-down ratj;p f@@zﬁbnposg1i01 97 & m 1. 10 mn. 15
m n. (9} Aerosol (’Preparation 10 39 ' 60 100 100
. A T WG S V) 3% 67 o 98 o> I .. 12) 38
67 08 85 ,... I , 3) 69 100

100 Exarrpl d 152 EgCh gf_a 3Lpl‘i pgs aof 1al gés-s efi?? cH Shlg?s1 ach of 14 cmin

i nsi de di aneter, was coated oqai S iaside wal | ﬁﬁt

butter, leaving at the

. le 185. . .
| ower part ﬂcw&%&}iwsé PQR gsheps,eeach%f 1dcE A infldh@hgittr, wald to the bottom

of each db&bd owit€inide thHutted) eadnpsdt she lower part Amunrahted pattierccor di ng t o

Pr efar at iofrl & amprights Ongte theibpise ogeag'séiéa gnp o C%Tho £id8fis of 25[err].
SubsequerfPimplales asgoriing, o, PE?BWB‘?"H}E Y SGg?snﬁ?\?é’é é{kﬁgﬂd " alt Bl o
ger mani CEB [8EhseGllcRi) ghdabeeach toMRAlhiaS th Gériman tokralicts hddts (Kmallg;roup in each
di Slla, anGermanica) per group were introduced into the dishes, one group in each dish, an .

allowed to come into contact with the dust for 30 minutes. After three days, more 10
than 70% of the knocked down adults were Kkilled.

Example 16.

In 1/50,000 Wagner pots were grown rice plants which had been left for 45

days after sowing. The wettable powders formulated according to Preparation
15 Example 4 were each diluted 500 times with water. Each test solution so prepared 15

was individually sprayed on the rice plants in a proportion of 10 ml per pot. Each
pot was covered with wire net and about 30 adult green rice leaf-hoppers
(Nephotettix cincpiceps) were introduced into the pot. After 1 day, more than 80%
of the hoppers were killed.

20 Example 17. 20
Each of the emulsifiable concentrates formulated according to Preparation
Example 3 was diluted 100 times with water. Groups each of about 10 third to
fourth instar larvae of the tobacco cut worm (Spodoptera litura) were introduced
into a series of glass Petri dishes, each of 14 cm in inside diameter, and containing
25 one group per dish and | ml of one of each of the dilute solutions was sprayed into 25
each dish. Thereafter, the larvae in each group were fed and allowed to stand in
another dish, and after two days more than 90% of the larvae were killed with each
concentrate.

Example 18.
30 Aliquots of 10 litres of water were each poured into one of a series of 14-1 30
olypropylene buckets, and 1 g of one of each of the granular preparations
?ormulatcd according to Preparation Example 14 was placed in each bucket. After
one day, about 100 full grown northern house mosquito larvae (Culex pipens
pullens) were immersed in the water. More than 907 of the larvae were killed
35 within 24 hours. 35

WHAT WE CLAIM IS:—
1. An insecticidal composition containing as an active ingredient, one or more
(+)-cis, trans chrysanthemates, the or each said (+)-cis, trans chrysanthemate
independently having a chrysanthemic acid moiety consisting of from 10 to 309, by
40 weight of (+)-cis- and from 70 to 907, by weight of (+)-trans~-chrysanthemic acid 40
and the or each said (+)-cis, trans-chrysanthemate being independently of the
formula,
o
R 1 s
OC—CH——CH —
4 /C'// CH=cC o
/c\ CHx

CH3 Chx

roach adults (Blattella



10 allowed to cone into contact with the dust for 30 mnutes. After
three days, nore 10 than 70% of the knocked down adults were kill ed.

Exanpl e 16. In 1/50, 000 Wagner pots were grovmmymw”mm ' had been

| eft for 45 days after sowi ng. The wettable po ﬂHW#ﬁ&cor ding to
Preparation 15 Exanmpl e 4 were each diluted 500 ‘ti fres*w te. Each’™
test solution so prepared 15 was individually sprayed on the rice plants
in a propdtion of 10 m per pot. Fach3dB3was covered with wire net24and

about 30 adult green rice Ieaf hoppermB(NQgphot ettix ci ncp| ceps) were
I ntroduced into A o7 prs V\gre

killed. 20 Knock-down rgie ()
20 Each of the eful si fdoglp$sqloqoncen1 r oL @s olrorr,u},a "
Prepar ati on Exanple—s3—was—eitut-ed—$80-++n e 12 cach of

about 10 third t IAF%?EI?I (Rrepfay R 1o 5 va3e9 of ( Spodopt era -

Iitura) wer e intfodyced int,p a13er h of 14 cm
in inside dianetg¢r. and containing d1lm of
one of each of the dilute sol ut?bn; vv?% S . each df sh.
Thereafter, the Iarvae én each 19 Ofp vere 100 stpnd in

anot her di sh and—a e killed:
wi th each concentrate. Exanple 18. 3Rample 15. ~ Aliquots of 10 litres of °

wat er were each Emhexﬂ aj spfics Odjlglasﬂeuadsleqsx echof 14.dm In in§0e doinger.ops| ene

bucket s, gnd '°ﬁ“ "oigl Bl t‘%iboé"%?g%@cﬁﬁ' éﬁﬁﬁﬁ%ﬁ%ﬁ% ‘*°5 f’?*°ﬁ“' at e
acgording to Pr&ﬂglra t, g 'I)pl.c (i t'ﬁter
day, about 100p|fopbr|txogr00\Myc rt hern house nosquito | arvae (Cul ex i pens

pul [ ens) were i nmbseayently, slﬁéps\mflé ont %W@a@age%kmacw@(ls igaadlaver e

killed 35  ENEHE %ﬁ’.‘ﬁ’sﬁ% °a‘c‘1tfﬁu‘,‘i§e d’i};’t for 30 minutes. After three days, more 10 '
35 WHAT WE CLAhM,h /-oflh ckdasm\tnlaama&erqurmasmlon contai ning as an

active ingredient, one or nore (+)- CI S, trans chrysant hemates, the or each

said (+)-cis, trasm % {i‘lt;’ having, qt}yqthemc .
acid noiety copgk %hbtngbv@rt ner'ﬁnz ir 4 %&‘nz edwaccor\ﬂﬁ gt en ardtibh- Ci S- and o
from 70 #® 90%@11%1«34 ghk cadh ditide dtSD(BMelso.ht hysaert Babitest aﬂmm:bn sd eaEanddt he 8
ndiyy t
each said (+)-EiSuad ?&ﬁ%ﬁeﬁiyﬁr@bﬁ‘e e e P R e formul a,
(Nephotetnx cincpiceps) were introduced into the pot. After 1 day, more than 80"/
of the hoppers were killed.

20 Example 17. 20
Each of the emulsifiable concentrates formulated according to Preparation
Example 3 was diluted 100 times with water. Groups each of about 10 third to
fourth instar larvae of the tobacco cut worm (Spodoptera lituraj were introduced
into a series of glass Petri dishes, each of 14 cm in inside diameter, and containing
25 one group per dish and | ml of one of each of the dilute solutions was sprayed into 25
each dish. Thereafter, the larvae in each group were fed and allowed to stand in
another dish, and after two days more than 90% of the larvae were killed with each
concentrate.

e

Example 18.

30 Aliquots of 10 litres of water were each poured into one of a series of 14-] 30
polypropylene buckets, and 1 g of one of each of the granular preparations
formulated according to Preparation Example 14 was placed in each bucket. After
one day, about 100 full grown northern house mosqunto larvae {Culex pipens
pullens) were immersed in the water. More than 907 of the larvae were killed

35 within 24 hours. 35

WHAT WE CLAIM IS:—
1. An insecticidal composition containing as an active ingredient, one or more
(+)-cis, trans chrysanthemates, the or each said (+)-cis, trans chrysanthemate
mdependently having a chrysanthemic acid moiety consisting of from 10to 309; by
40 weight of (+)-cis- and from 70 to 90%, by weight of (+)-trans-chrysanthemic acid 40
and the or each said (+)-cis, trans~chr)santhemate being independently of the
formula,
(-4
Hg
ROC—Ctf——ty— e o o
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Ve k4
CHz \C//g
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25 1,432,533 wherein Ris a radica
of the formula. [err] in which [err] is an allyl or propargyl group, [err]

is a propargyl, benzyl or phenoxy group, [err] is optionally present and is
a met hy- greup,—fterr—ts—a hydrogematom or —am 5 ethynyl group, and Y
is the group -CH = CH or an oxygen atom and an inert 5 carrier.

2. An insecticidal conposition according to claim
different said (+)-cis, trans chrysanthemates. 3. mmﬁl@”gwm&”ﬁm
* t02590%

conposition according toclaim1 or claim2, containng Oc

by wei ght of the said active ingredi ent.,443,533

10 4. An.insecTi m%l ,corr,p03|(}.| on_according to claiml, claim2 or claim 3,
cont ai ni ng one or Fedn &5 g rpdisal of e formilas "oy ysant hemat es of the formul a
(1) the or each said chrysanthem c acid noewiy thereqf consisting of 20% by
wei ght of (+)- cis- form and ioofmy wei gt (+)-trand-formthereof. 15

5. An insecticidal conposit e acforéi-ng any oa dre preceding clains.
15 wherein the or one said () -€ s, transchrysant hemiteﬁ‘s a conpound of
the fornmula, [err] 6. An insecticidal conposition according to any one of
Claims | to 4, when&inithds) is an aliyl Bepropargy @roup Kl ik & )prapayll baiag-¢ phymoant hemat e
is a conpound of t greurf, B5 inebtagnally present and (s é_r[ectla%muwh i§ ;nkydeggew ptdw|or an '
conposi tion accoro‘j&t@’r"t%m&‘mﬁndﬁéﬁ%‘fﬂ@’%‘l— T Gtlg- ar angragegiatem. Aed ¥ringhe sard
(+)-cis, trans-chrysant RanRt&icidal édnfosidior aceasrd{nE}o daittl 1 WhradriffRWOMlercFNE! P- 25
pent - 2- ene- 1- one-sdidy(+)-€is;)tranb Shriysaanhsmatks ysant hemate. 8. An insecti ci dal
conposi ti on %cordtiogb%,ﬁamé C'ggjjoqpi‘”(g"gvﬁ??ﬁfqm&t claim \gf¢leiy A cotginpp0pr one
sai d (#)-cis, trans chyRaEb RIS oS oution INBEH 10Tial e, bRpTY R s ] 9.0 An
i nsecti ci dal COWpOﬁintaihrgfggcﬁag(bOhig;d'@i (mﬂwagjﬁalrﬁﬁmﬂrﬁdtﬁ}%pyﬁegoﬁngw n{]»el n the
or one said (+)-ciaeaghzaid-chiysapthamidpsidemazity thegcobeompising df 298¢ tylwei ta,

- - d 80% f (h)y t . :
Lerr] 10, Anygnsectt FYGHSHITRP &?‘%M%é?& g, 23,, "B % A0S Rhais] AP | g 4
wher ei N the or oneydl thet or Gnd 1shil G i, AT R isSa GomASREWIURO!T theE
ornmul a, ormula,

' )
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6. An insecticidal composition according to any one of Claims 1 to 4, wherein
20 the or one said (+)-cis,trans-chrysanthemate is a compound of the formula, 20

oHy 0
CB
oHy = cx—cxz-ﬁoc—cn - cH~cH = ¢~ 7
; N/ Ny
7\
CH3 CHs

- 7. An insecticidal composition according to any one of Claims 1 to 4, wherein
the or one said (+)-cis,trans-chrysanthemate is (+)- or (+)-2-allyl-3-methyl-cyclp-
pent-2-ene-1-one-4-yl-(+)-cis,trans-chrysanthemate.

25 8. An insecticidal composition according to any one of Claims | to 4, wherein 25
the or one said (+)-cis,trans-chrysanthemate is a compound of the formula,
{
CH.
CH,0C—CR - CH—CH = ¢ >
O—cnz—(;r 2 \c/ca CH c\cn3
7\
cﬂ; CH3
9. An insecticidal composition according to any one of Claim 1 to 4, wherein
the or one said (+)-cis,trans-chrysanthemate is a compound of the formula,
CH
30 m:ccuz_u_mzog-cu-cu-cu.c/ ?
N\ on, 30.

C
/
Ciiy \“3

10. An insecticidal composition according to any one of claims 1 to 4 wherein
the or one said (+)-cis,trans-chrysanthemate is 2 compound of the formula,



26

26 [err] 11. An insecticidal conposition containing an inert carrier and,
as active ingredients, a conponent (a) consisting of the said active

i ngredi ent gi-ven and defined—mn-5 claim-—i7-and a conpoment (h)y——
consi sting of one or nDre conpounds, the or each said conpound being a
chrysant he a (1), given and defined in claim1, but having
a val ue of Wmﬂ IHrI! gmme value of Rin the or any of each said (+)-
cis, trans chnrysant conponent (a) and having a (+)-cis, trans

;?Hgﬁl n the 10 “tot aI amount,9t;4 ts chrysanthemc acid rmc,iitly

conposition according to clai L1l wher ei_ncsg he ratio of the wei ght of
conmponent (a) to that z}m@rpéneﬁi /‘(’b)c"'ls\{rom 10: 2 to 10:50 inclusive. 13.
An insecticidal conposi accor, |\ng to claimi1l or claim 12, wherein the
15 sai d conposition contai ns3ffom 0.2 to 90% incl usive by wei ght of
the active 11. An mse%ﬁmhfﬂglz)ﬁ 55@[&1 co;]rt% rénan 1'3§r‘?%£xlrﬁ} g@d AQQE&WSS' tl on accor di ng
to clai m fhgredch®) m 12, or clfaim1 Merel n the or one said (+)-cis,
tr ani chr yz ,g‘t"tdé?mm (dftomnp@ﬁem sa(dac)cmesmgtedzlmmo'amdndﬂvﬁvmnf ormufa, [err]

n in€ fal ccordin iim 12 or Claim

T X

15 e S AR SR ST AL B ", 12 % ST
(a) is a ammpﬂnmdvamfeotrhehffemafmrfrbm thy vatue pof Rin the orany ofeaiﬂﬁsald/{m) i nsecti ci dal
conpggsi ti B ;agg@wrafﬁgimggeegcmgp ! (uppnd gy 19 %%u aginthe 75 wherein the
or one sa[é“ CIEPIY I PP RSTICASISREHY HEIEETE T3P THHdT SUPRSBHENt (a) i s
([err])- or (2 Aﬁrn]se)cu&ﬂachmbosamﬁe&dapdmgayellaxaplen\bheZcxﬁenefahoofthe

-one- 4-yl w¢i t-OéF@nmqnalmgia)dht !@) ISJffDm N’?ﬁorigé@mctw | conposi tion
accagdi o' rafe el e e SRR onespai o
(+)-cis, trnginaw rysan Remat e o e d’orrponent (a (o]l conmpound of
the for rml a. 14. An insecticidal composition accordmg to claim 11, claim 12 or claim 13, 30

*

[err] 18. “hereindiperjoae daﬁ (e bfip &Nt mea@e'aftauqﬁgomoranhmm Claim 12 or

C:I a| m 13 compoun armuta

g 0

20 ~CH3
(I >ncu20c cE /cn -CH = c\cﬂ3 20
o / \
CH3 CH3

" 15. An insecticidal composition according to Claim 11, Claim 12 or Claim 13,
wherein the or one said (+)-cis,trans-chrysanthemate of the component (a) is a
compound of the formula,

cﬂ,o

CHp = CH- CHZ‘f}“ CH - cn— Lo” s
ey
(!H; CHz
25 16. An msectmdal composition according to Claim 11, Claim 12 or Claim 13, 25

wherein the or one said (+)-cis,trans-chrysanthemate of the comEonent (@)is (=)

or (+)-2-allyl-3-methyl- cyclopent -2-ene-1-one-4-yl-(+)-cis,trans-chrysanthemate.
17. An insecticidal composition according to Claim 11 Claim 12 or Claim 13,

wherein the or one said (+)-cis,trans-chrysanthemate of the component (a)is a

30 compound of the formula, _ 30
0
~ 3
Ot et e o
N\
Ch3 CH3

18. An insecticidal composition according to Claim 11, Claim 12 or Claim 13,
wherein the or one said (+)-cis,trans-chrysanthemate of the component (a) is a
compound of the formula,

CH.
» e °°"2-U~c"2°cﬁ i S EL 35
CH5
/
Chs

19. An insecticidal composition according to claim 11, claim 12 or claim 13,
wherein the or one said (+)-cis,trans-chrysanthemate of the component (4) is a
compound of the formula,



wherein the or one said (+)-cis,trans-chrysanthemate of the conponent (a)
is a conpound of the formula, [err] 19. An insecticidal conposition
according to claim 11, claim 12 or claim 13, wherein the or one said
(+)-cis, trans-chrysant hemat € of the conponent (a) iIs a conmpound of the

formul a. 27 1, 443, 533 27
[err] 20. A nethod of killing insects, which includes contacting the
insects with an insecticidal conposition accordi ng“lmrlﬂnmﬁumuﬂlal ns |
to 10. 21. A nmethod of killing insects, which incl he
insects with an.5 insecticidal conpogigyien according td afy bne of 27
Clains 11 to 19+ 5—22 AT TTISectT cidalr - conposi T on accor ar ng.

to claiml or claim1l substantially a&zohe ei;p_ gegefrci’ibed and exenplifi ed.
MEVBURN ELLIS & CO, Chartered Pahg Agen&, 70- 72cGhancery Lane, London,
WC2A 1AD. Agents- for the ApplicaMts.=Pri nt@@l\mf or Her Majesty's Stationery
O fice by the Courier Press, Leam ngton Spa, 1976. Publ i shed by the Patent

O fice, 25 Sout hanpt omoBuirh&dhddds killkn@nekodts, Wi Mchdds cohfabigWhd GftcsOthas may
be obt ai ned. insecticidal composition according to any one of Claims 1 to 10.
o 21. A method of killing insects, which includes contacting the insects with an
5 insecticidal composition according to any one of Claims 11 to 19. 5
22. An insecticidal composition according to claim 1 or claim 11 substantially
as herein described and exemplified.
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