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‘CHRYSANTHEMATES

(71) . - We, SUMITOMO CHEMICAL COMPANY LIMITED, a corporation.
organized. under the laws: of - Japan, of .15, Kitahama-5-chome, - Higashi-ku, Osaka,.
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: —. Sots T

- This invention provides an insecticidal composition in the form of a fumigant,
(i.e. a composition which is effective on heating, and hereinafter called a_“fumigant™).
which comprises an inert carrier and as an essential ingredient a d-cis-isomer of. a
chrysanthemate, or a mixture of isomers of a chrysanthemate which mixture contains
more than 15%, by weight of the mixture of the d-cis-isomer and which chrysanthemate

has the formula (T), .
wherein A is .. 5
A= 0m Cm gl iy ety
b > o
. ' f”s., Sl s Hs ) -
LAON L = ' .'
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in which R is a hydrogen atom or a.methyl group, and zis 1 or2. . . . w (I) @
A composition within the present. invention can be employed as an inexpensive
insecticidal fumigant which is.low in toxicity and rapid in knock down effect, and,
hence can be used for sanitary purposes,and for agricultural and horticultural purposes,.
. Thus the present invention -also provides an insecticidal composition in-the. form
of, for example, a mosquito coil, and a method of killing insects, or of freeing a

- particular environment. therefrom, which comprises exposing the insects to the vapour

produced by heating such an insecticidal composition. . .. e o
- In the past, oil sprays, aetosols and mosquito coils of pyrethrin and allethrin have.
widely been used ‘as insecticides for environment sanitation because of their low toxicity
to mammals and-rapid knock down effect,. . . . T
Recently, the control of insects harmful to mammals such as mosquitoes,- which.

‘are’ vectors. of cerebritis, filaria and similar infectious diseases, has come to be a serious

problem. What is of importance in_the control of these harmful insects is to quickly

knock down the insects, to kill them, and to inhibit their blood-sucking actions on, .

mammals, : '

During the course of studies carried out for the purpose of obtaining insecticides
having a rapid knock down effect as well as a strong killing effect with low toxicity to
mammals, it was found that the d-cis-isomer of a chrysanthemate represented by the
formula (I) displayed far better insecticidal activities than the d-trans-isomer, particu-
larly when-used in the form of, for example, a mosquito coil which is, of necessity,
subjected to heating. Surprisingly, results were obtained which were entirely different
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55 Examiples of ‘useful compounds used in compositions within the present invention’ 55
(heremafter called “the present compounds”) mclude the- d—cxs—chrysanthemates of the
compounds (1) to (7) given below. -
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by reacting a corresponding furylmethyl alcohol or allethrolon with a.d-cis-chrysan-

g themic acid or-a reactive derivative thereof (i.e.:2 ‘compound wherein the.carbonyl

20 group is replaced by a group which is itself capable of reaction with the alcohol), 20
optionally in the presenice:of a suitable adjuvant. The reactive -derivative referred to
above includes acid halides, ‘anhydrides, lower' alkyl esters and alkali metal salts. The
alcohol may also be used; in'some cases; in: the form of a reactive derivative such as the
p-toluenesulfonate. Further, a-dl-cis-isomer, i.e. a racémic isomer, which contains more
than 15%, of d-cis-isomer may also be used effectively. :




1, 336, 230

Conpound No.

1,336,230 - -

Chrysanthemic acid synthesized by a conventional procedure, which contains a

mixture of dl-cis, and dl-trans-isomers having a trans to cis ratio of about 70: 30, easily

* gives a dl-cis-chrysanthemic acid when recrystallized from ethyl acetate, as reported by,
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for example, I. G. M. Campbell and S. H. Harper in Journal of Chemical Society,
page 284 (1945). Alternatively;: such a- mixture .is’ hedted: with stirring in benzene
together with a boron trifluoride-¢ther complex to “convert the di-cis-chrysanthemic
acid into dl-dihydrochrysanthemoldctone; which is then separated from the dl-trans-
chrysanthemic acid by extraction with an aqueous sodium hydroxide solution and
thereafter ring-opened by acidification with sulfuric' a¢id to obtain the dl-cis-
chrysanthemic acid. - o :

The dl-cis-chrysanthemic acid thus obtained may then be esterified to obtain a dl-
cis-chrysanthemate,. or alternatively the acid may be resolved using a suitable optical
resolving agent, e.g. (4)a-p-miethylbenzyl-benzylamine, and the resulting d-cis-
chrysanthemic acid may then be esterified to obtain a d-cis-chrysanthemate. '

The insecticidal fumigant compositions- of the ‘present ‘invention which each con-
tain an ester as described above as active ingredient can be extensively used as insecti-
cides not only for domestic-use forthe contrel of insects harmful to health such as
houseflies, mosquitoes and similar-harmful domestic insects, but also for use in glass
or plastics greenhouses, or warchouses, and for agricultiral and horticultural purposes
to control insects harmful to stored cereals and to agriculture and horticulture.

The following examples are shown in order to clarify the fact that compositions
within the present invention’ bebave ih a- manner contradictory ‘to- established theory
:ﬁne:hmnn g the relation between isomers and insecticidal effects of conventional

rins. e

In the first place, the fact that compositions within the present invention, when
applied as drops or when used"in the form of -oil 'sprays, display-effects such as those

expected, is shown below-with reference io Experimental Examples 1 and 2 which we -

carried out, gt R
Experimental Example 1.

Samples of allethronyl d-cis-chrysanthemate, allethronyl d-trans-chrysanthemate

and a commercial allethrin-product’ (containinig 7:5%;of d-cis-isomer) were each diluted
with acetone to a test concentration, and the insecticidal effect of the resulting com-
positions was tested by dropping. a trace. amount of the compositions onto the dorsum
of the prothorax of an adult housefly using a microsyringe.As a result, the LD, of the
individual compositions after 24 hours-shown.in Table 1 were observed.

. TABLE1
LD;, Relative
- Test compound | (/fy) eﬂ’o;_cﬁvmess
Allethronyl djds-chryéanthemate = | o0.85 0.97
Allethronyl d-trans-chrysanthemate 0.27 3.00
Commercial allethrin product. -~ . e o ] o1
(containing 7.59%, of d-cis-isomer 0.82 1.00

.- Experimental Example 2.
A given amount of each of the Compounds :allethronyl d-cis-chrysanthemate,
allethronyl d-trans-chrysanthemate, allethronyl dl-cis-chrysanthemate, allethronyl di-
cis;trans-chrysanthemate - (containing 15% of d-cis-isomer) and a commercial allethrin

product (containing 7.5%, of d-cis-isomer) was dissolved i deodotized kerosene, and

0.7 ml of the resulting solution was sprayed- using an atomizer.into a (70 cm)® glass

chammber, into' which ‘had been 'introduced a group -of .about: 20 .adult. northern house:

mosquitoes. After the: spraying, the number of. knocked-down mosquitoes was counted
at definite intervals for: 10 minutes. After repeating the above operation several times,

the KT, of the mosquitoes was calculated. Fuither, the mosquitoes :knocked- down

within a period. of ‘10 minutes were collected and-allowed to: stand :in. an observation
cage, in which: a bait had been placed, and' the number of insects killed was counted to

calcitlate the ratio of insects killed. The results obtained were:as shown in Table 2 and

Fig. 1.
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oil sprays of allethrin product into the concentration-

i nventgc

allethmn—
Q.
>0 0m

Concen-
tration
(%)

0.2
0.047
0.31
0.122
0.1

KT;,

(sec)
442
360
220
225
134
67
509
408
292
350
256
164
232
145

0.05
0.05

0.1
0.2
0.1
0.2
0.0
0.1
0.2
0.1
0.2

Concen-
tration
(%)
0.05
0.1
0.2

* A value calculated by inserting the KTj,

Oil spray

Test compound
chrysanthemate
Allethronyl
dl-cis, trans-
chrysanthemate
(containing 159,
of d-cis-isomer)
allethrin product
(containing 7.5%
of d-cis-isomer)

Commercial

Allethronyl
chrysanthemate
Allethronyl
d-trans-
chrysanthemate
Allethronyl
dl-cis-

d-cis-




tain an ester as described above as active ingredient can be extensively
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TABLE 1 -  were collected and aflowed to stand -overnight at roem temperature in an observation LD[ er r]
Rel ative - . cage, in which a bait had been placed, afi@ die nmquuwghts killed was counted to
([err]/fly) - Eﬁ%g‘[ert‘v’efﬁ‘é’s"é insects killed. The results obtaingg) egey o sigpyy fn Teble 3and -
d-ci s- chrysanthe 0. 85 _ 0.97 . _ Allethronyl
d-trans-chrysant hemat e 0.27 - - 3.00 - o Commerci a
allethrin product : o ' (contalnrng 7. 5@6of d-ci s-i soner) '
0.82 . 1.00 ' Experi ment al-
Example 2. - : A grven annunt of each of .the Conpounds al | et hr onyl
d- ci s-chrysant henat e, - allethronyl d-trans-chrysanthemate, = *
al ' ethronyl di- 40 cis,trans- chrysanthenate (contai ning 15% of
d-ci s- |soner) and a connercral al'tethrin 40 -~ product- (contai ni ng

7.5%of d-cis-isomer) was dissolved in deodorized kerosene, and o
0.7 m of the resulting solution was sprayed using an atonizer into a (70

cm[err] glass ~ chanber, into which had been introduced a group of
about 20 adult northern house " nosquitoes. After the sprayrng t he
nunber of knocked- down nosquitoes was counted 45 ‘at definite
intervals for 10 minutes. After -repeating the above operation several
times, 45 - . the [err]. of the nosquitoes was calcul ated. Furt.-her,

t he mosquitoes knocked down: within a period of- 10 minutes wer e

collected and allowed to stahd in an observatron



cage,

in which a bait

was counted to

obt ai ned were as shownr—in—Tabte—2—amd—56——Frg:

50
[err]
6.

2 are i

5
6

The results shown in the above Experi rrent al

n good

had been pl aced, and the nunber of

calculate the ratio of

1, 336, 230

i nsect

s killed

insects killed. The results

4

L.

-1, 336, 230

5

Exanpl es 1 and

agreenent wisdpsdbhe results of exam nati ong of the
cowmﬂﬁm—mm—wd——rmmhnyl

d-trans-chrysanthemate. is. superior in insecticidal effect to Qg;/
aIIeth;onyI d- crs chr yisant hemat.e under t he partrcular onditionp o<
appllcrtlon 5 2S4¢ oyed L ,
5 Jgae TS pBalB, Bk b et SR 1 a BT Brdbbit i ons
wi t hin|the pres |n_ent|on ) “afe shomn beIOM/mnrh refer ﬁce to
Exper i menmtat—Exatptes{S—and—4- — —— g
Experi rend al Exarplﬁ S R A series f ni ne nDqu|to oi | s each
G ntairrn es& er 0gl3% 0. 3@63r 0 6@6pf 10 elther.allethro1§l
d-®t's- dh hefrat® lal | & hrohyl J-tr ns-ﬁhrycant ﬁ’emate,'l'ﬁ al|€ 10
t hr onyl 1r¥§a hermat e jvere prepared. . . For caéparrson
series o jo"Coill s each fontaining either 0. 3@6 o 6960r g 0. 996
of an, - | , t=which—is oS I[eqUEILIj/TIbB at—pPrese 1§t or a
m Xt ur g g) §ngethmonyl dl i s. and brans-chey hemat es{ @ont ai ni ng
19%oft§ 8Srs 5] -9 Jint¥ a ({70 mﬁ[erﬂ @Ias hanber
was i ntjr@duced a of‘ébou. 20 nor{her® hoyse 15 mpEqui t oes,
and 1g|of [each ol the [above- mepti oned squrtof{coils |gn|tej§at bot h
ends ari’ | aged @t §heg centre pf the bottom of |the chanper. The gunber of
knocked § '§‘°. love.g sqlgtoes wag theén cguntgd wigh ljapse of tigne for 24
m nut eq.§ %ée E’.l ng o tde albpovecoperiati en severak tipgs, the 50%
knock ¢ ;§ 1 err]) of the nosquitoes 20 was| cal cul af &d.
Furt her,8 gui t ogs knockefd down within a geriod off 24 m nuf &s 20
were cql8 @ hd gllomed to ptand overnight gt room tienperatufg in an
observat, 8. ge, &n W1|ch¢a bai t aad Heenspl acled, and {he nunber
of inse Bl e AES courd ed } lat e ati® of |Ensects
Killed. resulf’s ohtained iF_ig_ 2.
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7 1, 336, 230

7 [err] 8 1, 336, 230

8 Expertrentat—Exanpte—=4- A
series nosquito coils each containing either 0.15% 0.3%or 0.6%of a d-
cis-, I-@gh}- or d-trans-isoner of the previously exenplified compound (1);
a m xtur conprising 70% of the dl-trans-isoner and 15% of the

dl -cis-isonerg and a dl-cis-, 5 d1@36230 dl -trans- or d-trans- ISOB’EI’/Qf
t he exenpli f-i—ed—eeﬁﬂpeuﬁ&—ﬁ-)——were—% ¢ For_conpari SO‘I’\IJ
a mosqui to coil contalrun 0. 6% of L

ing 5%of d-ci's-igork frmmwlm"s:ﬁm;@%if?ﬁ&ﬁ%?%°m |
prepar ed. . cmnpnskdgtm‘yﬁof(tKOdDﬁ:i-Me} agi 35 of the Idbés-lms mdmrdbd&eed a
group of abbut 2dHcinoflittaes or d-trans-lsom cempounth@) W P’ﬁl’aﬁé‘ach of 2 he

abovenent i oned nosgdi’t EPHRHY: %ﬁm °°f°°’“m'§'$t 4 pl aced at «
the centre of the" %%%m&fﬁﬁ%@% : 0@ of ab t 20 northem knocked

down nosquitoes VimEsetnisdui te,aumu@cbfmchhfﬂa mem;huqnedmosmmo CQihvmim;meéstt - Af 215
N

repeating tHe abowwth edeenst plaged sethe et#ﬁ’@ ﬂ}’ﬂ’j;l’ﬁ‘fi
of the f'f a&\ﬁ%‘“@% &es’ ?ﬁ‘} 5‘}5 T 9@5 nocked

down within a perg Guitdds was calculated: Gerﬁ‘cﬁlkcHGS\hﬁdlﬂﬂmdp&ioH@Wed to
stand overni ght a24 minGes veerpdle mwnéallqwetaw s:t_@d oveml@bsﬂem Fragige st iin i ch

a bait had D8en- ptbsereation I‘H “{:ﬁg ‘;f,
counted to cal cul%‘ﬁ;ﬁ %%itjm?“%@%kﬁs§° tﬁ,%?;e&. ned were
as shown in sented! emﬂnbaﬂ@dffﬁbg&vxo@ly phified ictin deh t he conpounds . of

t he present invention are repre- sent ed by the nurrbers of the
preV|oust exenpllfled conpounds '

1,336,230 - : 3 | 9 [err]

e




[err] 11 1,336 230

11 The above-nenti oned Experinental Exanples show that
_when used .in_the form of an_oil_spray, the
d-trans-chrysanthemate i s nost excellent in knock down effect, whereas
when used in the formof nosquito coil, the d-cis-chrysanthemate has a
particularly . good knock down effect and is superior ‘to the
d-trans-chrysant henat e. 5 The fact that the

d-ci s-chPysant hemat e di spl ays a nmekR630 i nsecti ci daI effect when 95

usee£in the formof a Tumgant wasS not~ expecte'”' —or"

previ ous studies on allethrin isomners. ' The-
esters which are used as active ingredients of insecticidal conp i ons

W t hin ; the present invention may be used al one, - or y be

i ncorporated with, as stabilizers, 10 sui tabl e amounts of phenol or

bi sphenol derlvatlves such as. BI—FI' or arylam nes such 10 as

phenyl -[err]-naphthyl ami ne, phenyl-[err]-naphthyl anine or _a condensation
product of pheneti{di ne wi th acetong, Wwherely: corrposn‘l ‘tions
wWhi_ch have abilized in t'hEI r-inmsectici dal ef f ect
can be ob}g r, ghe donp@sitipns ay be i@credsedgin

their insecBif vi ty by [i ncef porfati ehn w h"sin’e’r-‘ ist'si for pyrethr0| d
type inseck G-8 i des | such | -
[err]-[2-(REtut thoxy) et hoxyl] - 4, 5- nef hyl ened| oxy- 2 pr opyltol ufene 15

At
u'to_,the
) .ar

pO'
%
| ” 20
= B
2]
o
@D
w

e

(herei naftlel g ég 'ed o as "{di peronyl| butoxi dg"),” :
N (2- et hyl 2|k @cllo(2, 2,1 )hept a- 5- | en -enhydrcpljht hal i c
aci d- 2, 3-dj ag peg m (here| naf§3r ef@redf tg as a
" MK- 264"),';:%.%6%1 B (i prgpyl ethey (hereidaft 5r ref i ertfed go as-' "S-421"),
IBTA, - |©€81|§

5(?e

f foxane, LUeat hane,} sul f oxi de "Sesanmex" (" Yesanmex" is
rk). - 40 ,

a Regi ster G ert
can be exp : i . sitions—w-thinithe - 20— ] -
present in entlorgwith ot her adtive ingyedi ents}such as, for exgnpl e,

pyrethrin, .°'3§;\3 n gbegz)y.n-%-f-grw.arr%hg Qhrgmxsa:nt @engtew(herei nafter

~I'n afdi tion, beneficilal effects

§

referred tp .as &iﬁm n (redis- ~ - = |Vered #1 -ade nmar K of -

Suni t ono . ' Co. , Ltd.), 8- benzyl -B-furyl nethyl -2' |3, 3" - L

tgrimet hyl 5 cI opr opane 1I"- carboxyl at e, 3F phenoxypenzyl."c rysant hermat e,

di met hyg- | - o Jgmal e middnet byl -1 2,2, 2.3, - tetrdgethyl cycl epropane
- 1- cdfhokyl ate ; X\y& | 258 2|2 &8 BerBy R 28 3,3 -

t et ramgt hyj-cycl opro : | & Box¥l gte, 5% | Br o‘par‘@ F uRf UP| e

chrysanthe prop rgylfurfuryl chriysant henft e,

N- (chrysan : TerTratydrgphtarii-de:
(herei naftgr 0 as Y'phthalthri ") or s{mlar kpown
pyrethroidl type, chEbafate typd, chlorije type DI or gangphosphorjus type
i nsecticides. - 3§b§ 2 o o [foecedares for g Pe- preps e%lio;n of| .
conposi ti'ops W t hi 1,,‘[’&41(? pF’es‘ért"l Rvefitj Bn @nf® { S0 © S © ©ltheir
effects-argill us:t G ed below Vith refefence to exarrpl ed and tedt: - exanpl es;
t he .o SHcopelof the gresent ihventionlis not llim-ted to t hese
exanmpl'es ” “but i's ‘@b defl ned i'nfthe | - |appendeq clains.| :
Exarrple 1.] ,3% ~ A dolution pf 0.3 glof each|of..the dlg' and
d-cis-isoners of 4 he present: cqmpounds | 35 - Ly o
. SRR _ g B 5= % -
ol ] &l g8 8% |- ge s | ge

: £ g5 28 | 8 | 85| 8v
' e 88 | E5E | 8 | gk | g%

: N8 . | ORg | <8 38 | =8

i
]
i



(1), (2), (3) and (4) respectively in 5 mM of nethanol is sufficiently
mxed with a nosquito coil carrier corrprising 60 g of
pyrethrummarc, 30 g of Tabu powder and 7 g of wood

powder. The resultl ng mxture is kneaded wth :about 100 rri of water,
and t hen shap %and dried to obtain 100 g of nosquito coils containing each

of the {é}above ment i oned conpounds as an active ingredient.
40 The product thus obt-ained is optionally col olired by
the additi onﬂpf 0 5% of a dye 133&,zsosuch as |va| achlte Geen, 181 ey,
be incorpo - & ptEnete ot pTiydroxyernizor e ~—acidEst eru‘
Exanpl e 2. : A solution of 03 g of allethronyl
d-cis-chrysanthentife in 5 nil of methanol is 45 treated using
the sane procedure as that described in Exanple | to obtain 100 g of a
nosquito coil. . . Exanple 3.
A solution in chloroformof 0.2 g of each of the dl- and d-cis-isoners .
of the 50  present conpounds (1) and (3) is uniformy adsor bed onto
the surface [of aji_ aspestps 50, ' prece[of 2.5 ¢gmx L.5lcmin
area and 0.3 wen) &8 & ckness. ! Ojto t hé sbest os pi ece thts: . </
treated was |past p&: a@cg ier. @sbeqt osgpiede igentifal gn size gher gk {15 -
wher eby eac BI& §E | insettijcida ;fum- gamt tp besheafed was depoH t ed
on an el ectrji ghe'ga g plate. . As an altg¢rpative fto| g
asbestos, a E_tﬁrp © farrijer suchlas puI p lsheet V\:h ch i s | 55 : E
equi val ent in_ﬂﬁff%% v‘en(nss ther gt o may e used. K
55 és 9 . Exanple 4. L
A solution o (§_ 33% )E,gl | et qr _onyl dot:l S- hr3§ant henmag-e | b chigor offor S
treated .§a g mg"tge} sqne @00 dur € ‘as th A deccrltied |ﬂ; npl e
3 to obtain agﬁng (§CI : umgant 60f : <. [°|8 |
Exanpl e 5. '18° : _- 60 | - _ 4
A mxture coppri-kingtQ.2tg..0f. pach of a di-cis-isbmer of #he presdnt e
conpound ; ‘gmg(l “and a d-cis- |sorrer of the preseit_ conpoynd | ¢B) ,
0.2 g of allgthrin £ gmof BHL | s dpsslbyedai NS L.Eof
met hanol , o d theéi@t g SO?Lt%Oﬁ‘Ig et e@ | R t'ﬁe‘“\éie 2 s é‘ﬂ
manner as ghiat: desCtibed|in Exangle 1 to jbtain nmpsqui to ¢oils cort ai| @ ng
each of thg 65 mmﬁm—ccrmounds S an_acyive T nyredifedt
65 V2 L e oA T & x s s s an s 1&’33=6 230’{ 5 2 o
12 |0 SR e By B bk elfWdak|E ¥ BlE|w
solution imWp: rri of rreftaicusml Sof~G.45y of | @l It by payl @dle ¢iss- ehrydamt henmat e
( cont ai ni mg 49%of d crs-isorrér) and 0.06 g of :hrysron is treatled|ish
t he sane npnpef— —Tas—thatjdeseribep—n—txprpte—t—jexeept—tiay the
anmount of the ‘wood fI(er in. the| 5 hosquitojcoil canfrier is va@ ed
to 9.5 g, wherieby 10 )? ¢f a nosquito c0| is obtained. & _
Exanple 7. | i : " | BRIItur e |CDMREiei [l Go2eg|Bf @ db & se serfes & the
present conppund (1) | ¢ oo S © oo o oo S oo g«
; : ; gg
- S L =
ST |54
5 I s el | |E
e~ BN Y ’ . ' Q. ot~ | o ~gN0 ’ ’
S1RLag | s | B | BE.| SRs||dl
EE 83 a2 f 8% | qusS| gusyd 84
87,58 | B3 .. %% |.BEi@|.8E3E|3|%E
SURER | BE 1 gRl |giice|Eiiig|E|ed
V.85 E ‘g | 868 | 8585 8| 838538 | 8 |«
f-On8 | %8 [“O%8 |O4238|03i8%(C




0.1 g of

di nmet hyl mal ei m donet hyl - 2, 2, 3, 3-tetranet hyl cycl opr opane-1| -carboxyl ate is
dissolved in 5 m of nethanol, and the resulting solution is treated in the
sanme manner 10 as that described in Exanple 1 to obtain a nosquito

coil .. 10 Exanpl e 8.

A solution of 0.5 g of allethronyl dl-cistrans-chrysanthemate (.cgfiyaini ng
25% of ' of d-cis-isoner) in 5 m of methanol is treated KD”the. sane
manner s t hat descrl bed in 1,336,23(EExanpl e 1 except that the anmount of

t hd--Wood pOWdgr . *na”uuon%aﬁrrlq fww a&@togg‘:?g, wher.-eby
~-ment th h used i
100 g of aanrua%gu‘b?f&m Il B e A Tb(E bs o excellent m“fuf"ocﬁn down:effect, whereas 15

Exanpl € 9 when used in the: fm&msqhmr@mmmfs-snrmt&nam&@mu s-isoner of

t he PL es engood iegodawd angigisuperior to the d-@ans-clyyysasfth onis dissolved in 5

he f 5 d ffect: 0
i of Smet hanehu i, ﬁg,.e;;@@n gg@gfm et o 8 e sane
manner ksl arn nnsqu o coil. 20

Exanpl e 10. The esters which are used as active mgredlents of insecticidal compoafions within A solution
in 5 i ofhe peese i mgy 18 one; orwd—‘t!thsaqﬂwéﬁser%hr ysant hemat e

( &ont Wi ni nﬁ" ,' ' ﬁg’ g% a wiE] -\% u@furyl
chrysant hepmhdgdine w1th acetone, tlons \ﬂuéh‘ﬁﬁv @eﬁ@nﬁﬁﬂ;&@ﬂm@%t hat descri bed

i N Exanpl eth8ir ingeciriptabiefiact L&Obegp bgineza Further, the compasitie unay be inokdsed in 25
Exanp]_e 1 1 their insecticidal activity by mcorporauon with synergists for pyrethroid tgpe insecti-

m xt uPe cocgpzh’d 1352 peoxyethoxy ethoxs, 4?@'?%‘"“ % ompaand (1) and
0,3 g of Ss-ﬁ%lﬁ%f& %?I%ﬁ%bgme%ﬁcg gﬁ ﬁﬁyﬁ&%ﬁgﬁ% solution is
treated i n“MﬁK—264”), Octachlor(@mylmtnn prmadtet hfmed das ﬁ$—1~t?éﬁb, IB"TI’EX anple 3 to

” g Sesamex” is a Regi
.‘Obt al#al an % 19%6’?1 geh th%as can- ge expected by blending comiposi nsw1atr be h%t ed on an
o

el ectTic hﬁfé‘gdxtnﬂv active ingredients such as, for example, pyrethrin, 5- Exanpl e
benzyl-3-furyimethyl c%ﬁvsanthemate (hereinafter -réferged| Mtdsd‘l@htyﬂ'orﬁ’hl( oeformof 0.2 g

of al | et hr yeg|trade mell‘kSOfcﬂqyl Eheayeplt €0, Tetébst Yh furylmethyl-2",3".3’4994 of. t he
d- ci s;d songfy 9_11“;“?51“””5’ A4 %n%‘e i spst reated in

1b) 7, &

t he szasrre n’e@g\ﬁt 2683 {ghafu &by b -0X E@d&yl adylurBuryli Dr ous

i nsect i ci detirysénthemeys, st opargylfurfuryl M(chmanﬂm 3,&;5, an electric

heating pl Wehydf°§5haMId¢ (hereinaft ”) i ons..wi thin the

presey) PO A .:réﬁ"“@t Sl Sy SRR o v i
reference ingirlef&ts below with reference to examples and test’ examples, Test

Exarrpl e 1. scope of the present mvenho:Imnetl(nmdm{semat}lpl@Img ag fefindden theer e i nt r oduced

about 50 atRRFded@iBfern house nosquitoes. 0.2 G of each of the

mSquiso ool | § BlALpes apse o T Searmbes oflﬂlej\vesen blpoms 7 d 9 vas
| gm ted at (yoRp (ejn éesga&aasadu atnuthan&leﬁcmesmﬂ bamaof the chanber,

;!;sqmmm P°aﬂ§f Eemumg h eam goof wder 49¢ means of a
battery dr vleg{‘f‘ W “m‘t““’ %é’ AreteY Eeenm). As a
resul o eV ghoYe-Hebldl Loth pElI &:ﬁm@ an- - 90%eof : t he
nosqui t oes Wi The prodhtt this pbrhigea! iaspgiotally towmabymemgmxmfoum I nsects by
t he next dggh as MgRachite Green, or may be incorporated with a phenol of p-hydroxybppagic Exanmpl e 2.
45 d ester. e effects: onEiglgf,ILI)ern ‘house nosqui toes of the nmosquito
coi | s450Dbt ai ned soldtion of 0:3 g of alleWAdHpll £&s-chrysitheaBid5 b oftedharek BN Nnedb usi ng t he
sane proce@m@m&ﬂha@%&@ﬁwdhatdembedmExavaé@w@vaIﬁ&lg@fI wher eby every

nosqui to c Foruighesiliced .down mor e Q0% of the " . .. . nosquitoes within
20 minutes ang dhdidnesl HRfoforh A2  be IINSAE Ucishibmbl Of BRX day
' 50 present compounds (1) and (3) is uniformly adsorbed onto the surface of an asbestos

piece of 2.5 cm x 1.5 cm in area and 0.3 em in thickness. Onto the asbestos piece thus
treated was pasted’ another asbestos piece identical in size: therewithy whereby each
insecticidal fumigant to be heated was deposited on an-electri¢’ heating plate. - - : .
a _ As an alternative to asbestos, a fibrous carrier: such as pulp sheet whlch is
55 equivalentt in effectiveness theéreto may beused. - - 55
Example 4. 3
A solution of 0.3 g of allethironyl” d—as-chrysanthemate in chloroform is treated
using the same prooedure as that descnbed in Example 3'te obtam an msectundal
fumxgant _
60 o ExampleS : 60
: A mixture comprising 02 g of each of a dl-cis-isomer of- the present compound
(1). and- a d-cis-isomer of the present compound (3); 0.2 g of allethrin and 6.6 g of
BHT is dissolved in 5 m} of methanol, and the resulting’ solution is treated in the same
‘manner as that described in Example 1 to obtain mosqulto cmls connnmng each of the
65 abovementioned compounds as an active ingredient. : 65



50 Test Exanple 3.

50 Into a (70 cm[err] glass chanber were introduced about
50 adult northern house nosqui t oes. Each of the fibrous
i nsecticidal fum gant conpositions obtai ned according to Exanpl es

3, 4, 11 and 12 was put on an electric heating neans, which was then
pl aced at tr@centre of the bottom of the chanber. Subsequentdy, an

A

el ectric cu nt 55 was applied to the heating neans, and the

interior of The chanber was stirred by nBea¥® 55 of a batt&y
driven smal | —motor—fam(blrade qr“‘arre'r'er'ﬁncle' —AS A result,. nore than 90%%-
of . the mosquitoes - Wgrg .k Bﬁ%%&omml '&%bﬂiﬁ&lﬁoﬁy‘i, -fehrRitRmbBan 80% -
of the (kDo orMcis- R E) labd BB LoflChiniseelisitgattdhie traante mhayer

13 as that described. in-Example. 1, except thag ghe>gygpunt of the wood flour- in. the

13 WHAT VE CBAI M msquito coil carrier is. varied to 9.5 g yiereRx 100;giof p giasauite s BEPEPSh. in fhe

formof a fum gant conprising an 'inertggmple 7. ~carrier and .as an
essential ingredi ent AanighueicBmprsng®OR D .:aadl@?sﬁwa'rnfhbrmts@t ommpaundi (X wde of

i somers of a_chry@dng réndimethylpaleimidomethyl-2,.3-igamaiicclopmpaer eabonylely, By wei ght-
based 5 i on gﬂ‘ﬁl“t’?g Pb@ﬁ%%ﬁ% gy %ﬁngﬁ%"m'fle?ﬁ c,.;zrj;gg%%t ,heﬁiige«/ !
. b T her .

Fasithef-orrm _ _ . herein AIs : , -
err . dn which R ¥ _ en - : ‘hvl: ar.
laim 1, wher el n G IRSR AR ol I vond ol Boacliaicn he

forml a, varied to 9.5 g, whereby 100 g of a mosquito-coil was obtained.

=3

N o -E'xﬂ;nple-'9.«iﬁ_. SN i
. A mixture comprising 0.2 g of a dl-cis-isomer-of the present compound (3) and

0.1 g of Chrysron is dissolved in-5 ml of methanol, and the resulting solution is treated

in the same manner as that ‘described in Example 1 to obtain a mosquito coil.

S - Example 10. .. . - S

... solution in 5. ml of methanol of 0.3 g of allethronyl dl-cis,trans-chrysanthemate

(containing 18%, of the .d-cis-isomer) and 0.2 g of 5-propargyl furfuryl chrysanthemate

is treated in the same manner as that described in Example 8 to obtain 100 g of a .
. B 2

20

oo .- . Example 11, T o

s A mixture comprising 0.15. g of a d-cis-isomer of the present compound (1) and
0,3 g of S—421 is dissolved in.chloroform, and the resulting solution is treated in the
_same manner -as that described in Example 3 to obtain an insecticidal fumigant com-
position to be heated on an electric heating plate. : _

30 . .. ... -+ - Example 12, - . - . _

.-A solution in chloroform of 0.2 g of allethronyl dl-cis-chrysanthemate (containing
49%, .of the d-cis-isomer) and 0.1 g of. 5-propargylfurfuryl chrysanthemate is treated in
the same manner as that described in Example 3 to obtain a fibrous insecticidal fumigant
composition to be heated on an electric heating plate. . N
35 Insecticidal effects of compositions within the present invention thus obtained are 35

shown below with reference to test examples. - S o '

30

' Test Example 1. I

Into a (70 cm)® glass chamber were .introduced about 50 adult Northern house
T mosquitoes. 0.2 G of each of the mosquito coils obtained according to Examples 1, 5,
40 7 and 9. was ignited at both ends and placed at the centre of the bottom of the chamber, 40

and the smoke inside the chamber was stirred by means of a battery driven small motor

fan (blade diameter 13 cm). As a result, every mosquito coil knocked down more than

90%, of-the mosquitoes within 15 minutes and killed more than 90%, of the insects by

the next day.. .. .- - : e o .

- 45 - .. . .+ .. .. Test Example 2. o .
: .. The effects. on northern house mosqui of the mosquito coils obtained in

Examples 2, 6, 8 -and. 10 were examined using the same procedure as that described in
Test Example 1, whereby every mosquito coil knocked down more than 90%, of the
mosquitoes within 20 minutes and killed more than 80%, of the insects by the next day.: -
R . Test Example 3. - . 50
- Into a (70 cm)® glass chamber were introduced about 50. adult northern house
mosquitoes. Each of the fibrous insecticidal fumigant compositions obtained according
to Examples 3, 4, 11 and 12 was put on an electric heating ‘means, which was then
placed .at the centre.of the bottom of the chamber. Subsequently, an electric. current
55 was applied to the heating means, and the interior of the chamber was stirred by means 55
of a battery driven small motor fan (blade diameter 13 cm). As a result, more than 90%,
of . the mosquitoes-were: knocked down within 20 minutes, and more than 80%, of the
knocked-down insects were killed by the next day. B T



3. An insecticidal conposition according to Caim1l, wherein the

chrysant hemat e I s a conpound having the formul a, : 15
wherei.n R and n are as defined in Caiml.
15 ' 4. An insecticidal conposition according to d aim 3,
wherein the chrysanthemate is a compound having the formul
5. An |nsect|C| conposition accordin i m3, wherein the .
Chrysant hep dg(l WDLQ ~_conpound h,’-‘l\gll 5‘33&?§ formula, ‘13
6. An ins ICI dal corrmwnwmmmstl-ng to Ch-ai m 1 wher el .thel eont ent of
the d- ci 's- i, bohp fnsqcticidph com igant cgm ansanmﬂ?
i nsecti ci dal corrpos%‘l‘ Ro%‘g s
25 i 8 theod g aftli@a%lﬂoﬁer?ﬂid whlchchrysanthematehasthgfonﬂulﬂﬁt hod 5
killing dnsects, or wbdreniAéel ng a particular environnent:ther ef'rom
whi ch conpri ses exposi'ng the i'nsects to the vapour Pt oduced by heatl ng an
I nsecti ci dal conposition accordl Ag: to CI eg,msl 13
1,336, 230(" Amo= o=
e e/ \,,,----' L
Ms S B s
T f“'”"”"‘ﬁ’z R = Yoy eman
"”z—c\ : - R o

in wh1ch R is a hydrogen atom or a methyl group, and n is 1 or 2.
2. An insecticidal composition according to Claim 1, wherein the chrysanthemate 10
10 is allethrin having the formula,

C‘é’;

CHy -e//-ewz-ef’ \e;/-a-f—cf/—em ew=c? %

N
b > U
e iz T CHx

c
0%

s 3. An insecticidal cdmposition according to Claim 1, wherein the chrysanthemate
is a compound having the formula,

Rr Hs

v
H=C-cHp —frj-—ewz- O~C—cf —oH - cH=C_
o \C Hz

Hz \C'l;

15 wherein R and n are as defined in Claim 1. i 15
4, An insecticidal composition according to Claim 3, wherein the chrysanthemate
is a compound having the formula,

CHix
Ve
cx/sc-c&m— CHy O—C —CY—CH - Hm

N
o ,c\ H
cHx CHs

. 5. An insecticidal composition aocordiﬁg to Claim 3, wherein the chrysanthemate
20 is a compound having the formula, 20

Chs
. CHigr O Cmlopf i« Ctfme”
" ’ ﬂ 2 g > —CH - CHf c\c

CH =, fﬁ& C'//g Az s s

6. An insecticidal composition according to Claim 1, wherein the content of the d-
cis-isomer is more than 18%, by weight.
25 7. An insecticidal composition according to Claim 1, wherem the composition is 25
in the form of a mosquito coil.
8. A method of Killing insects, or of freeing a particular environment therefrom,
which comprises exposing the insects to the vapour produced by heating an insecticidal
composition according to Claim 1.
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VWHAT VE CLAIM | S: -. 1. An insecticidal conposition. in the form
of a fumgant conprising an inert carrier and as an essenti al
i ngred| ent a.d-cis-isoner of ! chr ysant hemate or a mxture of

i somers of a chrysant hemate- vr/nichrri xture contains nore than 15% by wei ght

based 5 on th | CI s-isoner, and which chrysanthemate
has the fornula, glm" I"I"“W S [err] | i-chr
R is a hydrogen atomr ca mwet sgr*oup, and nis 1 or 2. An

i nsecti CI dg}( conBosi ti on accordi ng to C al336230 wherein the chrysant hemal®
10 afl ethrin hawmﬂvﬁﬁmaw |

10 mcﬁme&;np&;mlm QRIS b b Al Sk kP ek al M 1,

wherein the chrysancmgensmwsmudmmtadmwmammm%m
err 15 wh °§¥¥Hm ; '
ELS ! 54, A%ie}eg,sgé‘im &t “sc'mgg? g,%ﬁ gﬁ?&&?"m‘ ”f‘%éﬁf’ﬁ?’f’ﬂ 3 where? n

t he chrysant hemate: -~ .. .-i's.a cenpound.havi ng- the: formila,. -
5. An insecticidal conposi t i on accordi ng -t:0. C-ai'm 3; %V\her ei-n- the
chrysant hemat e A-a—f-—c//——e// cw-c<
A, c\ S e
f”‘ S s Sews'
P . - f?l ) )
o -.-c//‘-f \c—cxf—cx/=c,vz R e ‘,,,zc.g,w

C'A’z *o .

in which R is a hydrogen atom or a methyl group, and # is 1 or 2.
: 2. An insecticidal composition according to Claim 1, wherein the chrysanthemate
10 is allethrin havmg the formula, 10

‘l’V;

CHz=CH=Cllymi® \czv—o-c—cf/—e//-c'//-c/%
| c 2 5 o c'\ e
o” Chiz iy cHy

. : 3. An insecticidal composition according to Claim 1, wherein the chrysanthematc
is a compound having the formula,

Fn

/C//_;'
H=C-ChHyp —fq—cwz- O=C—cl—cH - cH=C
° i N7 N
o ,C'\ CHz
Hx <Kz
15 wherein R and n are as defined in Claim 1. 15

4. An insecticidal composition according to Claim 3, wherein the chrysanthemate
is a compound having the formula,

s
C”’C'f”z‘u CHz* O—C—CH—CH - cH=C,
] ~ C'/ N
o 7N Hs
CH= <Az

. 5. An insecticidal composition according to Claim 3, wherem the chrysanthemate
20 is a compound having the formula, 20

. : : CHpr O~ Gl e f) » c//-c/o%
o 5 > < o \093
Y >, efé €”g c”s ) /é'

6. An insecticidal composition according to Claim 1, wherein the content of the d-
cis-isomer is more than 18%, by ‘weight.
25 7. An insecticidal composition according to Claim 1, wherun the composition is 25
in the form of a mosquito coil.
8. A method of killing insects, or of freeing a particular environment therefrom,
which comprises exposing the insects to the vapour produced by heanng an msecuadal
composition according to Claim 1.



20 is a conpound having the formul a,
20 6. An insecticidal conposition according to Caiml,

vvherei n the content of the d- cis-isoner bﬁ_mL&_Ula_n_l&%)_b;LJAEI_ght.
An—i-aseeti+eidal conposition according to Caim1, wherein
the conpos. "in the formof a nosquito coil.
thoHim mlm aLllect s, or of freeing a particul ar environnent
I C

rom cenpri ses exposing the insects to the vapour
pr oducmd by heat| ng an insecti cn;iat,zao conposi tion accordidg t®>Cl aim
. 1. 9 ) ” ‘ PRI friates or M- 14
9. lInsecti ' i ,,;, mﬁsﬁﬁlw
chrysant hﬁﬁﬁhﬁﬂm&rdmxndmmwﬁeﬁﬁﬁf lmt es whi ch

mxtur es mmmmm@wm osederein, h Qf the, d-cis-isoners
and ‘#hi Chwat'ix 5L 1= g ] %lﬂﬁ’mé’bg“%‘ Fesgrifpd, 5 ,and
whi ch o G Pepark SRRl fmpaltoy softilgOBthimher ei n. 5

10 I nsect |sﬁusdﬁlauy:ﬁm}aes|déstﬁba$anaemupﬁﬁedtg to claim1 substantiallty as herein
descri bed 5 WL e to the acconpanying drawi ngs.

-] f erene
11. Processes for prepari n’&’E ﬁ;ﬁé ? conposition according &g/ Cclaim
1 substanti al | yo-ag oaymmdmﬂcmpw(tand exerrpl ified.
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