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insecticides, and it has been found that an ester consisting of dl-allethrolone and d-
trans-chrysanthemic acid (hereinafter referred to as the present ester) can display a
20 specifically high insecticidal activity when used as a fumigant; the conditions of appli- 20
cation are then entirely different from those used when applying oil sprays and aero-
sols, etc. This cannot easily be inferred theoretically, or from a knowledge of the in-
secticidal activity of said ester when applied in the form of an oil spray or the like.
It has been found that when the present ester is used in the form of a mosquito
25 coil, which is of necessity subjected to heating, the present ester has several times the 25
knock-down effect of the conventional allethrin product, i.e. so called technical grade
allethrin which is an ester consisting of dl-allethrclone and dl-cis, trans-chrysanthemic
acid, and it has been found that even when used in a form often used in practice, for
example, as a dilute fumigant, the ester can maintain its insecticidal activity for a lon-
30 ger period of time than could be anticipated from the properties of a conventional 30
mosquito coil of this kind.
Thus, according to the present invention there is provided an insecticidal com-
position in the form of a fumigant, as hereinbefore defined, containing as an active in-
gredient an effective amount of di-2-allyl-3-methyl-cyclopent-2-ene-1-one-4-yl d-trans-
34 chrysanthemate, and an inert carrier. The effective amount is within a range of 0.05 35
to 90%, by weight.
The fumigant is usually a composition which produces a vapour on heating, which
vapour can be used to kill or knock down insects by exposing them to it. This vapour
can be exposed to insects in certain environments and thus free the environment from
40 them. 40
Various examinations have been made conceming the relation between the alle-
thrin isomers and their insecticidal activity, and it is well known that commercially
available allethrins are mixtures of 8 isomers and, among these, an ester comprising
d-allethrolone and d-trans-chrysanthemic acid displays the highest insecticidal acnvxty
45 and has 3.86 times the insecticidal activity of the allethrin product, when used in the 45
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5 in insecticidal activity than that of the allethrin product

avai l abl e at present, an ester 5 consisting of dl-allethrol one and
d-trans-chrysanthem c acid nmay be prepared. For exanpl e, Ryo
Yamanot o Noyakugaku (Agricuftural Chem cal s)™ (published by

Nanko-do on Mar. 15, 1963) discloses on page 73 the fact that the

i nsecticidal activity on houseflies of the present ester j\s about 2
times the activity of the ester consisting 10 of dI-aIIetH;gLone and
dl -ci s, 3trans-chrysant hem ¢ aci d1,283%r ecommends t he use of the® 10

ester Of d-LF i d-&II‘xE«Yh%%Qnng%ﬁ&taﬁﬁ%ﬁjde'r%ae?eﬂxglﬁfby bR gﬁﬂhﬁﬁﬁﬁx&rﬁ@ I nsecticidal

activity of t i nsecti ci dal
activities of the individual chéﬁgaF’? on adult houseflies and those

of oil sprays thereof on adult housi\ﬁcl,;_@&xand adult Northern house
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activity of the present ester is abgut .1 15 to 2.4 tinmes the
activity of allethrin. This was i nnagreemant with the results given by
Ryo Yamanot o. Until neW~_however, the ester forned using
d-trans-chrysanthem c acid has A6t 7= been put to practical use. This
is ascribable to the fact that when used in the form of 20 an oi l
spray, the e@tzremxoiahﬂvgmawsmchrysant hem ¢ acid, which_has no nore t han
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The present é’s‘f r,' dl - 2- allyl - 3 - nethyl - cyclopent - 2 - ene - 1 -
one - 4&5- yl 35 d - tranExperiniyixahplerate (N err]1.5029) hawsng the
f or nul a Allethrin (an ester consisting @ dl-allethrolone and dl-cis, trans-chrysanthemic
' acid) and the present ester were each diluted with acetone to a test concentration, and
their insecticidal effects tested by a process in which the acetone solution was applied
at the dorsum of the prothorax of the adult fly using a special microsyringe. The re-

30 sults of applying 50%, lethal doses (LD,,) of the individual test solutions were as shown 30
in Table 1.
TABLE 1
LD;, Relative effect
Test compound (/i) (at LD;y)
Allethrin 0.85 1.0
Present ester 0.355 2.4

Experimenta) Example 2
Allethrin (the same compound as that used in Experimental Example 1) and the
35 present ester were each dissolved in deodorized kerosene to a given concentration, and 35
0.7 ml. of each of the resulting solutions was sprayed by means of an atomizer into
(70 cm)* glass chambers. Twenty adult Northern house mosquitoes which had been
allowed to live for 2 to 3 days after emergence or twenty houseflies which had been



[err] can be obtained easily and in high yield by reacting, in

the presence of a hydrogen hal i de acceptor such as pyridine,

di -all ethrol one represented by the formula (1), [err] 3

1, 295, 039 wi th a d-trans-chrysant hem c -aci d-hal-i de-represented by
the general formula (I1), [err]

(rn) 4&?; wherein X is a hal ogen atom | nsecti ci da
conpost+tTtons which contain the present ester as an active ingredient 5

can be used4as donestic insecticides £296,03he control of sanitary injurious

i nsects such— 5 as nousefTies, nosquiloes, etc. and Other injurious
insects in houses, and are w dely used i n greenhouses, vinyl houses
and storehouses to control insects injurious to stored cereals and
to control insects injurious to agricultural and horticultural plant.
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In the acconpanying draw ngs, Fig. 1 shows the relation between
concentration 10 of active ingredients and KT[err] (i.e. the tine
taken to knock down 50% of the insects) 10 and thus illustrates
t he knock=downeffect—of-oit—sprays—omadult Northern house nops-
quitoes; Fig. 2 shows the relation between concentration and KT[err] and

thus illustrates t he knock-down effects of oil sprays on adylt
houseflies; Fig. 3 shows the relation be- t ween concentrati@and
KT[err] and illustrates the knock-down effects of mobsquito coils 15 on
adult Northgern house nosquitoes; Figi29%,03hows the relation betweens
concentrartom 15 and KI[errj and riiustrares the Knock-down.
effects of nosquito coils on adult houseflies; and Fig. 5 ) t he
rel ati on between time and knock-down ratio and illustrates the
knock-down effects of the nosquito coils on adult Northern house
nosqui t oes. In order to show that the properties of an
i nsecticidal conpositi orq w thin the prie- 20 sent invention could not
have been anticijpaied frjom,conventi ongl exam nations on the 20
insecticidal actiyvity of al.—_,lgaf hria isgnmers, experinental exanples and the
results ob- g | 488 edéﬁ gi ven kel ow. In the
abovenenti oned cr&Mﬁ*@g, and {n the fall ow ng |Exanpl es» percent@ges are
by weight. 25 [§]E&= Experinmental Exanple 1
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m crosyri nge. TreEore- 30 sults off applying 50%§§Qh§l doges (@EB[err])
of the individugl{est sjolutidns werelas sho 30882548 ingrablesl.
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heat ed, when a fum gant éeffect can also be obtaimed. The
present ester, which is an active ingredient of conpositions within the
pre- sent invention, may not only be used al one but may be
i ncorporated with, as stabi- lizers, suitable anmounts of nol or
bi sphenol derivatives such as BHT, arylam nes 5 such as
phenyl# [ err]-nepht hyl am ne, phemgboioerr]-napht hyl am ne or a c@ndensati on
product 5 Oof _phenetidine w th acetone, when conpositions which
have been nore stabilized in- secticidal effects can be obtained.
Further, the conpositions nmay be increased in insecti- @jdal
activity by the—fnreerpofatien—ot—syrargrsts—pr pyrethroid typ
I nsectici des s$uch g@sfa - [2 -| (2 - bufoxyethoxy)ethoxy] - 4,5 -
met hyl enedi oxy - 5 propgﬁqluef-'ee (Rere= 10 inafter referred to as
"pi peronyl bufox| & )., pn E‘&IIJ- (2 - dthylhexy]) - bicyclo(2,2,1)- 10
hepta - 5 - eng Lé@ﬂs@ropht alic acij{d - 2,3 } dicarboxinde (hereinafter
referred to ag § §§‘2§ "MX-264") . - Procedures for the
preparation of &55@5‘& g@%w thin the present inventien and = their
effects are i lldustrated BEDW wi Bh referéhce fo exanples and test exanpl es,
but 15 th¢ sscope of | ¥He present ilnverition{is not linmted to the
exanpl es. ; 15 z ggaggﬁ
M) @ QR
g B8 o - 3d§§8a,c'5
R ch- R < BEgmatE
g e 5& — Q
o | 899y & g 888
EiEg2s 22 pEo S
"’ﬁoﬁ 1 Saﬂb.gsﬁg
T188°%° | 4g. 5 o SEE LT3
g1-° &8ss © = E 588283
8 §8%| = = B geomERT
gb— §~?§§3§§
81l ‘,_:g'gE'@E.g%
3|8 £ o wEER ST e
3 oD gu’:’ : '3-2 U'U.?:o__vgﬁgs .
o S1E1ES .| 25| T EeSoEBRELy
=2 g1 838 RS89 8 S =882
moZig | E8n B e eBrinod
It 5sEades e
- ;:H 1 -o- -wa H.,—,
Bool 1887 |BEsl . 3 g5zEpEagaE
g BV o S e oag2e2
au-o'c-‘so'éuﬁg
SEEE‘C“ ~w B
. CEE.STEEE
G s s s © ﬁg:sm‘s o
25 i¥ 8 o gmg§§§33g
% I I SLSEERNE
Ik 8 2lx & 0 4E- PEEERS
= SEHEG Hgxs
28cSeTE%7
RS «BIE b
o gRogEES O
~ & Gy
8821 © 2|8 o « Eégigﬁﬁgt
§8|° ° °° < ° 5 88uBdy

5
10

Test compound
Allethrin

Present ester
**Refer to Fig. 4




Exanmple 1
of met hanol

pyrethrum marc, 30 g.

20

0.5% o0 | achite
phenol

Exanpl e 2 8

asbestos 2.5 cm X1.5
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50 cm, when nore than 90% of the housefly adults were found to be

knocked down with- 50 in 20 m nutes. VHAT CLAIM
IS 1. An insecticidal conposition in the form of

fum gant, as hereinbefore defined, containing as an activ

i ngredi ent an effective amount of dl-2-allyl-3-methyl-cyclopent- 55

2-ene- 1-one- 4yl d-trans-chrysant hemat gzos@@6l an inert carrier. 9

55 ,
wherein the eff dist andeheahmmtwhenafumlgamefifestcen%J%‘bFebt% by thgl Eh
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conposi tions wi te ik acetone, when xg]ppgxtxmq gnonsmxgégeb %E%bﬂ msex be used
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anount s of phen s Q20 |§p thok@l J4453

such as phéfyl - [ieafwed refae‘pdlto I“pzmrml byxixiat)) an ff ~ Imﬁlqﬂéz»@r a 10

condensation pr 5. - adhydrophihgfc aile et 1 a’f?éx‘wdf ﬂ‘“é fepFrEerehiRe

conposi tions whi ¢ bé&ya%re@‘?&ﬂhé”fpéﬁrﬁ&ﬁbﬂ éol'nﬁ%gloﬁsrlvxthm the presenlsiﬁ&hﬂuﬁ' Hal effects
can be obt ai ned. tditlEficbt® fare illBRaEDBIIS With CfeSentiily RBnpldl @hide sielahples) s ect | -

ci dal acti Wty byescipe of themespo mstokionis wh limipedae B¢ swplfsor pyrethroid type !
i nsectici des such as [err] - [Z.= %3 - but oxyet hoxy) et hoxy] - 4,5 -

pl
methyl enedi oxy - 2 x sdi@R¥ 6.0k URRR B8k Coer W5 ml. of WRAkdoEH e g’npmdto as
" pi; peronyl but oxw:de nixnare dompsing 6@ g.-of idashhinenyrk,) 30-g. bof Tytol @edr andly7 10
hepta - ene & ép?gfdm t'lﬁlalqus‘ét"%@m ipkngaded Witeabpisd R0 - abv A8 naf 5T

referr ed t 02 as % are g. of 2 mosquito coi

nall coloured by the Eﬂ&e(q:l,ﬁ’ 53/5 oE Q/fa.lahﬂt@
preparation of Cgfmp&ntkk efb§orvm v ated @S1eBend] Bx\/@al?d—lhsﬂfbxﬁ&dzoate their
effects are illustrat ed beI ow W t h reference to exanpl es and test exarrpl es,

i rErampl
but 15 the SCOpIE 50 unon o {E pre!sent ester Enéchloro%ngq;[ unllflorml} add or!geg onto
exanpl es. 25 the surface of a piece of asbestos 2.5 cm. X 1.5 cm. in area and 0.3 cm. in thickness. 25
Exanmple 1 Another asbéms Pleddldf IR Dhe Dze3s Gdheldd 1d ME aBERS PiRde BSefEd N 5 N .
of nethanol is tbhtzmu ;ecwndxkafdmlgant compositignt flor wse on X1 elecgricalonipatedsplarg 60 g.  of
pyr et.hr um mar c, ;(3 TREPSFoRR: Platg 9F) likp material equal in gffecioip 235t Bwder . The
resul ting mixtur® $&% % E4°WPTH about 100 m. of water, and

30 Example 3 30
A solution of 0.2 g. of the present ester and 0.6 g. of MGK—264 in 5 ml. metha-
nol is added to a mixture comprising 60 g. of pyrethrum marc, 30 g. of Tabu powder
9.2 g. of wood powder, and the resulting mixture is treated in the same manner as that
. described in Example 1 to obtain a mosquito coil.
35 Insecticidal effects of the present compositions obtained in the above manner as 35
shown below with reference to test examples.

,ﬂca

Test Example 1
In to a (70 cm)® glass chamber were introduced about 50 adult Northern house
. mosquitoes, and 0.2 g. of one of the mosquito coils obtained by the methods described
40 in Examples 1 and 3 was ignited at both ends and placed at the centre of the bottom 40
of the chamber. Subsequently the smoke inside the chamber was stirred by means of
- a small electric fan having a blade diameter of 13 cm., when each of the mosquito coils
e was found to knock down, within 15 minutes, more t:han 90%, of the mosquito adults.

Test Example 2
Into a (70 cm)® glass chamber were introduced about 50 adult houseflies. The 4a
insecticidal fumigant composition obtained by the method described in Example 2 was
placed on an electric heater and placed at the centre of the bottom of the chamber, and
an electric current was applied to the electric heater. Subsequently, the interior of the
. chamber was stirred by means of a small electric fan having a blade diameter of 13

50 cm., when more than 90%, of the housefly adults were found to be knocked down with- 50
in 2() minutes.

WHAT WE CLAIM IS: —
1. An insecticidal composition in the form of a fumigant, as hereinbefore defined,
containing as an active ingredient an effective amount of dl-2-allyl-3-methy l-cyclopent-
55 2-ene-1-one-4-yl d-trans—chrysanthemate, and an inert carrier. 55

2. An insecticidal composition according to Claim 1, wherein the effective amount
is 0.05 o 90%, by weight.



20 t hen shaped and dried to prepare 100 g. of a nosquito coil.

20 The product may optionally be col oured by the addition of
0.5% of Mal achite G een or like dye, or may be incorporated with
phenol "or para- hydr oxy-benzoat e.

Exanpl e 2 A solution of 0.2 g. of the present e@
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-an el ectri Gid dnyl tia@RGa®d] whtndd femigant effect can also be oblalhsd. ead of asbestos a pulp

pl ate or |i ke Timpernadstenqbish is 3p asfifedugrediept fsbropesitiens iwithin the pre-  pe ysed as
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the fibr Ouizers sglggle amounts of phenol or bisphenol derivatives s as BHT, arylamines Exanpl e

3 5 such as phenyl-a-nephthylamme, phenyl— -naphthylamine or%condensauon roduct A sol ution of
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' below with reference to e les and test cxamples, but
Test HZanltge sdope of the present inventionlidhot Bmidkd (oAl Ha;{p&r r] glass chanber Jgre

I ntroduced about 50 adult Northern house rmsqwtoes and 0.2 g. of

one of the nobsg to G scrlbed in
Exanpl es 1 @ig,cf‘ ﬁm n(ggf,tgg% cﬁ ih“‘nn%ni’np etfl)alm§1 %' s eg;centre of the
bottom 40 g of wood powdef. ThE eesulthg m’aﬁﬁre lsﬁuhaecpumrabduy 1ootdﬂeofsmkend nsi de the
chanbe® wasthatshapededd blyedntemmredﬂ()g of a mosquito gpilg Al | eI ectric fan haw¥ng a | ade

di amet er of 13T froduck ey m ‘t’dﬁ%@gb fition pf (057 of Malachite \\oo £ o nd t o

by 7 b
knock down, S5 Fillse ?L% i maﬂt e’sncor AT mx& moequito adul ts.

Test Exarrpl e 2 45 I nt CEx&n;(le?ﬁ) cm' glass chanber wer e introduced
about r?go adtl}JII tA Fpé}mlsre@flq?eﬁf;f?h@reseﬂt ester in ohlpt?@eetsnetf@al]ynaq;srt am conposi tion
obt ai ed by £ aced”on an
electric he@iag? a@nsia ‘éf&aqg’ét‘g?%wm r%%? o?ff ggégm 081 e eEs‘te chanber, and
an el ectric cumst@dtof whstosEphulpeglaté or lildaenaelnelo&]ﬁaﬂ tn &matteasbcsﬁubmequent ly, the
interior ofbetupd as the fibrous suppdianrber was stirred by nmeans of a small electric
fan hay ng a bl ade diameter of 13 20 5 cm, when nore than 9(5&)of t he
housefly adul t & s of Q1E Gt 10 plRn @ds@owmmmw&% metha- I'n 20
m nut es. nol is added to a mixchiklAonpiEngB0AE. Nf pyithrum marc, 30 g. of Tabu podder An
i nsecti Ci da?zégﬁﬁ@%q ié‘?;i %niﬂteneﬁ“fltﬂr!mx@fe igtréaisd iy tn tame gadsessahanpef or e

ed 1n Example

def i negh, descri to obtain a mosquito coil
Insecticidal effects of the present compositions obtained in the above manner as 35

shown below with reference to test examples.
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Test Example 1
In to a (70 cm)® glass chamber were introduced about 50 adult Northern house
mosquitoes, and 0.2 g. of one of the mosquito coils obtained by the methods described
40 in Examples 1 and 3 was ignited at both ends and placed at the centre of the bottom 40
of the chamber. Subsequently, the smoke inside the chamber was stirred by means of
a small electric fan having a blade diameter of 13 cm., when each of the mosquito coils
was found to knock down, within 15 minutes, more rhan 90%, of the mosquito adults.

Test Example 2
45 Into a (70 cm)® glass chamber were introduced about 50 adult houseflies. The <
insecticidal fumigant composition obtained by the method described in Example 2 was
placed on an electric heater and placed at the centre of the bottom of the chamber, and
an electric current was applied to the electric heater. Subsequently, the interior of the
chamber was stirred by means of a small electric fan having a blade diameter of 13
50 cm., when more than 909, of the housefly adults were found to be knocked down with- 50
in 20 minutes.

WHAT WE CLAIM IS: —
1. An insecticidal composition in the form of a fumigant, as hereinbefore defined,
containing as an active ingredient an effective amount of dl-2-allyl- 3-methy1—cyclopent-
55 2-ene-1-one-4-yl d-trans-chrysanthemate, and an inert carrier. 55
2. An insecticidal composition according to Claim 1, wherein the effective amount

is 0.05 to 909, by weight.
[



containing as an active ingredient an effective anmount of
dl -2-allyl-3-nethyl-cycl opent- 55 2-ene-| -one-4-yl
d-trans-chrysanthenmate, and an inert carrier. 55
2. An insecticidal conposition according to CTaimI, wherein the effective
anmount is 0.05 to 90% by wei ght. 10
1,295,039 ( A 10 3. An
i nsecticidal” conmposition according to Claim1l or Claim2, wherein the com
position is made up into a nosquito coil 4. A method for
killing insect!®, which conprises exposi¥d>fsects to a vapour pro- 0
duced by heating ans3iAs@eGkdcaiithahposiodRRGdidzad CRin ChaCiiind2, wherein the com- 5. A
nmet hod for freei mpgitan amﬂqlwmtaamemnorcmhnent fromliving insects, which com
5 prises exfosified ekitingi %s’whwhﬁ?' F@&ﬂf@eﬁewo A &3OV REP-an

0

g an insecticl lai
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conposi ti ons acc@riss Bepoding ikdeats B v@u&}s@rameuaiy Ifatd§ af Gis@tifidall eSpbsitdad
and exenplifi ed. ofCIzuml MEWBURN ELLIS & CO. ,
Chart ered Pat ent Aége icidal compositions according to Claim 1 substantially as herein descq)eﬁi72
andexemp
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