1401+ 11111111111111111111111111111 *159159* I nsecticidal incense and its

production nmethod and applications Field of the art _ TheFu mH
invention relates to an insecticidal incense, a nmethod for mmﬁm "lwuw;h
an insecticidal incense, and applications of such an insecticidalyipcense.

Background of the art It is well known that pyrethroid conpounds can be
used for preveriNFAgticidal dnernss anddtsspradustiommethod @md applicationsiand,
appearance of flies around fishing 10villages, aquati.c product processing

factories, waste treatnent plants, |ivestock houses, poultry houses, and
the like, S been very annoying. As a strategy to prevent flies
from appe%ﬁ&ﬂ%é‘gddi tion to using insecticides such as insecticidal

emul sion, oi lhpMieht inr\{é Hors felQfes t8%‘i‘1‘iﬁéé&icicge{nriodfeﬂéggﬁc’gﬁtgéé ¥%¢13§'_88€§ingand

i nsect.ici dal spray whic owever has the de

| acks Bustathiangndesticict incereecand applicatdesidfedch andrysitRRiA ifdenseepel | ent
I ncense, which, ‘as a space treatnent agent, not only can consistently

function for hours but also has a great diffusibility. Therefore it can be
used for repelling flies even in an open space. At present, the commerci al
nmosqui t o- mﬁﬁﬁﬂ ncense conprising Es-allethrin and transfluthrin
as its major £ i lents s .convenient for_use and can keep a
| ong-term spa%’%&%%%&ﬁ%%@%ﬁbwé COgIAUIYs N s iri&qu&ﬁlp_re\fqn%WQSa abl e
vol ati | i zabhRBIK | | _ i y.r e _manner
for killi %g ﬁ@%‘?@gaiﬁ‘f"@ '5téy§p($é' %ﬁ%n%étqrﬁe?tq‘%?@eééﬁ‘?%%?g‘? \r‘?gﬂ'\ééeaqgﬁ@@@%ﬁg
gener a0 | y vilages, aqaiticairo@att mrocésding faddriéd Usadts teatment Blanist il ¥todel N9
used as a fly-repellent incense, even with an increased concentration of
the acti véouses quivdny houses, amdsthi dikej nasameys2iEBnerer) aneoyingl Astd Stfatefy t he
nost suitable active ingredients for a fly-repellent incense is an
i mpor t ant (pPEveRt fliesfpmapperdnenin additiorrbousiogsectitides suels aa insecticidal
fly-repellent .incense conprisin , . : '
2-al | y1- 3SHUFON. Y, A t 3‘25éﬂg’-”l-obqéﬁaW—fﬁin-"’ze,szgl%‘,eéa'%W%lﬁﬁt'mﬁﬁicé'ﬂg%pr opane
car boxyl a %s,,,' ' ' i t kg «ef f | $,.not sati.sfying.
Chi nese p%?(ra t kfgﬁ %86%’%8@%%@86%9fg§scgllléée§rﬁga8ﬁ 9”6&0 Isé‘ﬁ%a'i"rq ense
conprisi ngffebl. ¢leERENHESIred to develop a fly-repellent incense, which, as a space
treatment agent, not only can consistently function for hours but also has a great
diffusibility. Therefore it can be used for repelling flies even in an open space.
At present, the commercial mosquito-repellent stick incense comprising
Es-allethrin and transfluthrin as its major active ingredients is convenient for use
20  and can keep a long-term space treatment from being ignited to burned out. It has
stable volatilization and efficacy, and is recognized as a very reasonable manner for
killing pests. This type of mosquito-repellent incense, however, generally has a poor
effect on flies and thus is not suitable for being used as a fly-repellent incense, even
with-an increased concentration of the active ingredients in the stick incense.
25  Therefore, selection of the most suitable active ingredients for a fly-repelient
| incense is an important project. Japanese Patent No. JP10-203905 discloses a
fly-repelient incense comprising
2-aIlyi-3-methyl-cyc|opent—2-ene-1-oxo-4-y|-2,2,3,3-tetramethylcycloproparie
carboxylate as its active ingredient, but its effect is not satisfying. Chinese patent No.

30 CN200810132507.7 discloses a fly-repellent incense comprising chlorempenthrin
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1 11111E11111E1111111111 as its active ingredient, but it has

di sadvant ages such as strong irritating snell, etc., despite its

i nprovenent in fly-repellent effect. An insecticidal incense is produced in
the present invention with 2, :

3,5, 6-tetrafl uoro-4-net hoxynet hyl benzyl-1R-3-(2,2-d ichlorovinyl)-2,2-d

i met hyl cy @SsiSaygdngregignioxyt lh%/@s disapvantages such agrsédingritritatitig smell, etc.,

i nsecticidal ingense has qgreat effects reventing and controlling
nnsquitoegeﬁﬂﬁpﬁFWBQFN ' yﬁ@%?@%ﬁé%%PEe di sadvant age of irritating

'l of th | oS T e this ticidal i i
Sel | § e A MR EORL AULALS o HIBLEL Y el MR IRAERIGH Wit ncorse, L=
10D scl osgr®5@-tetRglubRy 8B xymethylbdhsy | ARES! f',tz-dji?%ﬂgc Jg:%éﬁ%-biﬂ’i&ﬁﬂﬁgc to

provi de an insecticidal incense, whi c%ﬁ%as great e pr even and
controb | i lgprepane aapbkits aslishactive MgedignecFhis indeeScidanidcbhse hak great

The present invention also provides a nethod for producing this new

15i nsect i &ffagls omprveatingandteoniippingonvsauitnes and flieghandbisechverasmesthe
present invention are achieved through the follow ngilbt echni cal enbodi nents:

An i nsect ASAEYPNIageJEtAUNG 96 QL the RIRvitscRRdEiss Thewlom Hhisinsegtisidalht
f 2,3,5, 6 | ; - Bt hvl.b 1-1R -3-(2, 2-di ch] i 1) -2,
2022 i ot AL E o oiARE BEbaS By MEREntSedathng Shef abilions: Waadk Mot ur e

represented by the following formula (X), as the insecticidal active
ingredient A, (X) The conpound with the structure represented by the
formil@ ( Kisdlesurevef thim@intibdual isoners, i.e.

2,3,5,6-tetrafl uoro-4- net hoxynet hyl benzyl- 1R trans- 3- (2, 2-di chl orovi nyl) - 2,
2- di nnet hyl cyldleopiespahieventidioisyhtendednal provide an insecticidal incense, which has

great effects on preventing and pontrolling sanitary pests such as mosquitoes, flies,
and the like.

The present invéntion also provides a method for producing this new
15 insecticidal incense and its applications. '
The objects of the present invention are achieved through the following
technical embodiments: |
An insecticidal incense is provided, which contains 0.002%~5.0% by weight of
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R -3-(2,2-dichlorovinyl)-2,
20 2-dimethylcyclopropane carboxylate, i.e. meperfluthrin with a structure represented

by the following formula (X), as the insecticidal active ingredient A.



2,3,5,6-tetrafl uoro-4-net hoxynet hyl benzyl- 1R, ci s- 3- (2, 2-di chl orovi nyl) - 2, 2-
di met hyl cycl opropane carboxyl ate. Thus, the active ingredient A may be any
one or a 1b5m xture at any ratio of the above two. The insecti ci dal
incense may al so further contain C8-Cl4 cal cium al kyl benzene sul fonate

whi ch accounts for 0.002%0.2% of the total weight of the insecticidal

i ncense, and C8-Cl4 pol yoxyet hyl ene al kyl ether which accounts for
0.002% 0. 2% of the total weight of the insecticidal incense. C38-Cl4 cal cium
20al kyl benzene sul fonate and C8-Cl4 pol yoxyet hyl ene al kyl ether are
conventional ly selected surfactants, with which the insecticide can be
produced in an enul sion form The insectd cidal incense may al so
further contain a di-tert- butyhphenol -tyge stabilizer, which accounts for

- 0.01%1.0%of the total weight pf the insgctTTidal 25incense. The

di -ters-butyl phengl -type stabibﬁﬁgr an-le one or apmeg.ure of two or nore
sel ected from 2 = Y- 2>¢ thyIpwenoV/(BHT)f ’
2,2-nethy|ene-&?-(4-nethy1 -t - but yl phenolJ;

2, 2-nmet hyl ene-di - (4-et hy ~{- but yl pheng!) , F
304, 4- butyl i dene-di - (3-net hyl -6-t-butyl phenol) or
4,4-thio-di-(3-nmethyl-6-t-butyl phenol). A nethoﬁofor produci ng the
insecticidal incense is provided in the present inveht'ion, in which the

active i ngredlecompandd whth thetstarmaireyreprissedtat] by e fopmuyd Ptyeml twoy pe
stabilizer are dissolved in a solvent to forma solution wth a 5certain
concel? r athHwduahigomess id-rect |y sprayed onto the substrate of the

i tici i whi,.ch b dri f h; in ad e. Then
he resul 2aivd. GieHEed 4 Tt Oay Ret e 15 IR ransrie(a.2-Aebprodnasl 3 deasin. |
whi ch i % 0 ight of th ti i dient A. Th :
so: Senfozggkﬁfglogr%g%ﬁcg?rgé&@ﬁ?‘_"%g al lc<)ane go?\(ieln;/? :I\/nn?Lﬁ Ingg be 1052I ected
£ th ] ey ! ) y  decas

romthe Q98E-&ARFUSH agneﬂ‘thgﬁ%ﬂ?ylb qRNGs ﬁ@f,’fo‘a‘?’cfc Fﬁ’a%(ownm?ﬁé‘%‘?m%hé/é he.

t etradecane, pentadecane, hexadecane, h ptadecaﬁ eca nona

and al kaneyadioptapaeee ¢arbbugdatey THE8( hexanivihgredfedt POMaY it anPohé bRg POI Nt :
206C- 2430) , . Dloog Exxon Mobil Corporation, boiling point: 2Z3C 254Q),

D110( Exxomiistse [at apy paticof e, abmoiel twog  poi nt: 249C-267C), D130( Exxon Mobi |
15Cor poration,_boiling point: 279C 313C), |sopar-L(Exxon Mbil Corporation,
boi | i ng poi nt : TNEgBeeSlivids! inganssamayasodenthep BpNtadnE8de M calsiumboi | i ng poi nt :

223C- 2530,k 2Re Ulitfonate which accounts for 0.002%~0.2% of the total weight of the
insecticidal incense, and C8-C14 polyoxyethylene alkyl ether which accounts for
0.002%~0.2% of the total weight of the insecticidal incense. C8-C14 calciufn
20  alkylbenzene sulfonate and C8-C14 polyoxyethylene alky! ether are conventionally
selected surfactants, with which the insecticide can be produced in an emulsion
form. _

The insecticidal incense may also further contain a di-fert- butylphenol-type

stabilizer, which accounts for 0.01%~1.0% of the total weight of the insecticidal
25 incense.

The di-tert-butylphenol-type stabilizer can be one or a mixture of two or more
selected from 2,6-di-fert-butyl-4-methyiphenol (BHT),
2,2-methylene-di-(4-methy|—6—t—butylphe.noI),
2,2-methylene-di—(4-ethy|-6-t—butylphenol);

30  4,4-butylidene-di-(3-methyl-6-t-butylphenol) or



The substrate of the insecticidal incense may be a conventional substrate,
whi ch usually consists of a conbustion adjuvant (organic filling) and an
adhesi ve. 20The exanpl es of the conbustion adjuvant include dried vegetal
coarse powder or powder such as wood powder, pyrethrum extraction powder,
orange skin powder, palmoil powder, coconut shell powder or wal nut shell
powder, of,dctiddh(Povdbyl-Gébattigherollom char coal powder, activated carbon
powder, or coal powder, or the m xtures thereof. The adhesive may be starch
sel ected from cASHAAI0EPaPYCING tivingesticidalinceiisaripduevidedin e prasent,

hyl cel | ul .carhb hyl cel | ul. | yvi.nyl al cohol dth
ol yer <. IR (R Reist o R in h
ymer s, POTSFEY @ At G0k . t
et hod {of S oaaPe Pheye s @Bifes are isfolied IV ShvaR: AL EULIGTwARY "

fol I ova ngceftginscond@iiratibii 41 fhad dictly 8 pra\@ideshts ke Subbttdte BBttt 4 cal cium

al kyl benzene sul fonate, C8-Cl4 pol yoxyethyl ene al kyl ether and saturated
C10- C20 alrisenticidal imeense whiatr masbsen dtiedmo fatin dishape igadiVenceoMuehahe
obtained fromstep 1) with water to forman enul sion which is then m xed
evenl y wi fepudlaptpragiust jsodiirg naturallydoifare@ni ioseeticidal swesee vB8sh shaingg and

hrenge. wiidRokshBa Rl G A 6E bobvs ridkeqyiot Jfa?al 'EZ bt ﬂ"vteh?nigPES?éLf | g
A di - -b - ] i . i
M step o) 1O TR AP e AE CTRYCIE At et BT ot op
2) is10r ebeleattldfrdmBe Yrbupebhsiefing Bﬁdéé&ruet,iLmGeEQnéChoHQQQn%iGE&?%rtS of

water. In step 2), the mxing ratio of the diluted enulsion an

subst r at etqimtdeane spemntatiecad yhekatiedaZe Wipthdedzmiet scRidetine didnddedagaul si on
to 1 weight part of the substrate of the insecticidal incense. 15If needed,

in the shapdkaneomederesrineiugingd)g0ikaxen Melyil Gerrfanatidre boiigeuhintThe
e str . 20 e D0 FlaEhasn Blooil o aian triing R G824 Coogaeti g
e N BB Lo BB TR Pl o 2B G A ARG o
the prsetorpdrebhi Biiing point: 279°C~313°C), Isopar-L(Exxon Mobil Corporation, boiling

point: 186°C~201°C), Isopar-M(Exxon Mobil Corporation, boiling point:

223°C~253°C), and so on. '

The substrate of the insecticidal incense may be a conventional substrate,

which usually consists of a combustion adjuvant (organic filling) and an adhesive.

20 The examples of the combustion adjuvant include dried vege{al coarse
powder or powder such as wood powder, pyrethrum extraction powder, orange skin
powder, palm oil powder, coconut shell powder or walnut shell powder, or carbon
powder selected from charcoal powder, activated carbon powder, or coal powder, or
the mixtures thereof. The adhesivé may be starch selected from cassava starch,

25 . corn starch, or wheat starch, ca'sein, methylcellulose, carboxymethylceliulose or
polyvinyl alcohol and the polymers of the mixtures thereof. They can be used
separately or in combination of above two or more.

The invention also provides another method for producing the insecticidal
incense, which comprises the following steps:

30 1) mixing the active ingredient A with C8-C14 calcium alkylbenzene sulfonaté,
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201 f - needed, the insecticidal incense may further contain 1% or |ess by
wei ght of colorant and/or preservative, and so on. The exanples of the

col orant include organic dyes such as nalachite green and the |ike. The
exanpl es of the preservative include acids such as benzoic acid, sorbic
aci d, dehydroacetic acid, p-hydroxybenzoic aci d, o-phenyl phenol, etc., and
t he sal t s Gén@1éadyexyetiniens alkgbather pndisaturbted @hbaZ0nakanetolvbat foi foahl y
obt ai ned ins?cticidal incense is shown as follow (the total weight of the
i nsecti ci @a3°'#¥¥%nse is represented by 100% and the contents are shown in

i gh 2s): the | icidal i ins 0,002-5.0 of
heper 1 bt hr i n 2 iating 1 sO RS ehfAnet o 5850 SoMovae: etemmap amuisian
300" 01 1 P hBAhBed byRAR P s ottale ki oY Y BLOUIGEY ifieene,
i nsecth ci dal  @)tshaping Med ejiite mbtdreddbthBed fRfm %féﬁmtfjrﬁdﬂggﬁfm the

preservative, and the rest is the substrate of the I'nsectici I ncense.
The use ofnsecticidasimcense adlich codaime 0.002%ie 5ap agtwaihpsfanectios irdiddient
controlling nosquitoes and flies is also provided in the present 1nvention.
5The inseéticidal incense of the present invention can be used according to
normal procedys es ot her rds, the insecticidal incense of the present

i nvention naylbbg"{?é'{igugfnt’@’?f)%@ﬁﬁtm |pay pedupheiaddey tgrthammalsion in
pests(sucgt%sz)rmsquitoes, flies, and the like) or in a room etc. As the

i nsecticidal” Thcense is alight, the active ingredient is volatilized and

di ffused, so ghe HropeRidrPbf thBGvAtEShmouhPulsd ﬂi-rlcﬁgtiw&%ﬁeﬂtié ref8fably 1.
pl ai ned g (?e\{all by

enbodi ments and effects of the present 1nvention are ex
Exanpl es aeidhtidartwst thiewsolation for HBeIW00i wwight paits bwaRt. | imited to the

followi ng Exanples: In the follow ng Exanples, all the proportions and
‘parts' are bynweryh} thamixngsatio ntiiheadikded ehersiors and B@guisstrate donareplie 1
2,3,5,6-tetrafl uoro-4-pet hoxynet hyl benzyl-1R-3-(2 ,2-d ich lorovinyl)-2
,2-d i met R'S/PERY Bplopaneighimssts,afdbe cilitesi emulsior torlaweight ppri(d@ t@07g) was
di ssol vedj 00 solvent oil (Exxon Mbil Corporation, boiling
poi nt : 22§@?g%é3?f%$%i“5re&§§'fj?§'ﬂ§e%%ﬁ-ut i on was sprayed onto 35g bl ank
i ncenge base ywbdHdf : he Lnsecticidal
i ncense! of the pr ese’(rih ﬂ?én%/“e t'+%Rde\?ﬁ§g?1g%ﬁ@ap\%égrgﬁg%gﬁﬁﬂ%%?a‘%qfedg@ﬁ ve
i ngr edi entesitant mixture, after kneaded, is shaped into an appropriate form such as strip,
coiled disk, and so on, using a mould such as a compacting machine, an extruder,
an embossing machine, a stamping machine, and the like. Then the shaped mixture
is dried to form the insecticidal incense of the present invention. |
20 If needed, the insecticidal incense may further contain 1% or less by weight of
- colorant and/or preservative, and so on. The examples of the colorant include
organic dyes such as malachite green and the like. The examples of the
preservative include acids such as benzoic acid, sorbic acid, dehydroacetic acid,

p-hydroxybenzoic acid, o-phenylphenol, etc., and the salts and esters thereof.

[\]
o]}

One preferable embodiment of the finally obtained insecticidal incense is
shown as follow (the total weight of the insecticidal incense is represented by 100%,
and the contents are shown in weight percentages): the insecticidal incense
contains 0.002~5.0 of meperfluthrin (the active ingredient A), 0.002~0.2 of C8-C14
calcium alkylbenzene sulfonate, 0.002~0.2 of C8-C14 polyoxyethylene élkyl ether,
30 0.01~1.0 of di-tert—butylphenol-typé stabilizer, 0.01~1.0 of other insecticidal active

5



"- Production Exanple 2

2,3,5,6-tetrafl uoro-4-net hoxynet hyl benzyl- 1R trans-3- (2, 2-di chl orovi nyl) - 2,
2-di net hyl cycl opropane carboxylate (0.014g) was dissolved in 0.5g D100

sol vent oil (Exxon Mbil Corporation, boiling point: 223C 254C). The

resul tant sol ution was sprayed onto 35g bl ank i ncense base and dried

nat ur al | y ifgredie®i$hdub or tessfafrooidrapt &id/os prtsecvaliak, and s et is thie substiatesent

i nvention, which contains 0.04w w 0 of the active ingredient A Production
Exanpl e 30f the insecticidal incense. ' :

2,3,5,6-tetrafluoro-4: net.hoxynef hyl benzyl- 1R cis-3-(2, 2-di chl orovi nyl) -2, 2-
~di 5met hyl cycl JberB%%RE%&PB%@?W&&'ﬁ’%@?ﬁsg)th%ﬁﬁp%ﬁt@ébf%ﬁﬁ%mﬁ@@d&%&ﬂ)ﬁ in

1g D100 s Akl : i i_.0 i.ling. point: 223C- 254C). The
resul t ant %%ﬁ{"ﬁogﬁ a\qﬂalé)s(m(g%'rsa'\@g&(’j%%qt?%g@@g{hﬁl %ﬁﬁgﬁﬂb\éﬁg@?‘base and dried
naturagly for &S i t ' ial resent
~invention, V\hi-rgﬁe @gtﬁ?g?l(?}ésl Igé%dv?//ev@qgfé 'b?ﬁ%édggﬂ[nlf%ﬁ'gor %ﬁgb}? léén(%d %?éolrgmgrtgducti on
Exanpl e 4 normal procedures. In other words, the insecticidal incense of the present invention
2,3,5,6-tetrafl uoro-4-net hoxynet hyl benzyl- 1R-3- (2, 2-di chl orovinyl) -2, 2-di ne
th yl cycl apdpareprtakidv opntineoyshRinca bradring grourst 105 pesid(stbl) asvemsdiisas, ved

in 2g DL10Q. sol i | (Exxon Mobi | Corporation, boiling point: 223C-254C).
e 161 es IS ANOLDP Bk LY Dk clph 516 o i 158G B RO TRedR GUGDh g6 apever | o

naturally. ale} . formthe jnsecticidal ,incense IV, which contains
2w Wb of ~ { rﬁré’%gﬁét%lt %e%%%&%&i%@'ﬁygﬁ’o%ﬁ *Ooﬁo AisF Bes(s. .
202, 31%, 6-tetrafl uoro- 4- net hoxynet hyl benzyl- 1R- 3- (2, 2-di chl orovi nyl) - 2, 2-di
met h yl cycl opropane carboxylate (1R cis: 1R trans=70:30) (1.44g) was

di ssol ved Dgtaded BADRdEnément oi | (Exxon Mobil Corporation, boiling point:
223C-254C). The resultant solution was sprayed onto 35g bl ank incense base
and dri ed nat U eémbédimetss hodeffetts dfthenprésernitimertioniatalexplaisadse dstaivhi ch

cont ai ns 4W/éN/0 of the active 25ingredient A Production Exanple 6
by Examples as follows, but the present invention is not limited to the following

Examples. In the following Exar’hples, all the proportions and ‘parts’ are by weight,

15 unless ihdicated otherwise.

Production Example 1 _
2,3,5,6-tetrafluoro-4-methoxymethy|benzyl-1R-3-(2,2-dichIorovinyl)-2,2-dimefh _
ylcyclopropane carboxylate(1R,cis : 1R, trans=1:1) (0.0007g) was dissolved in 0.1g
20 D100 solvent oil(Exxon Mobil Corporation, boilling point: 223°C~254°C). The |
resultant solution was sprayed onto 35g blank incense base and dried naturally for
48 hours to form the insecticidal incense I of the present invention, which contains

0.002w/w% of the active ingredient A.

[\)
ot

Production Example 2 _
2,3,5,6-tetrafluoro-4-methoxymethylbenzyi-1 R,trans-34(2,2-dichlorovinyl)72,2-di
methylcyclopropane carboxylate (0.014g) was dissolved in 0.5g D100 solvent -
oil(Exxon Mobil Corporatioh, boiling point: 223°C~254C). The resultant solution was
sprayed onto 35g blahk incense base and dried naturally for 48 hours to form the

30 insecticidal incense Il of the present invention, which contains 0.04w/w% of the

6



Five.parts of 2 ,3,5,6-tetrafl uoro-4-nmethoxynet hyl benzyl- 1R tra
ns-3-(2,2-dich lorovinyl)-2,2-d inet 30hyl cycl opropane carboxyl ate, 4.5
parts of cal cium dodecyl benzene sul fonate, 4.5 parts of pol yoxyethyl ene

| auryl ether, and 86 parts of D100 solvent oil were mxed to form solution
Rl. Ten parts of 2,3,5 6-tetrafluo ro-4-methoxynethyl benzyl-1R-3-(2, 2-d

i chl or ovi @gliye maredientdt hyl cyc 1 opr opane car boxyl at e

(1R cis:1R trans=30:70) , 4 parts of calcium al kyl benzene sul fonate, 4
parts of pol yoxyal kyl ene al kyl ether, 1 part of BHT and 81 parts of D100

sol vent oi r 1 orm sol uti on R2. Solution R1 (0.4 parts) .
and 49.6 Fz{?@cgpwﬁﬁpb%e%e m xed to forma diluted emul si on(for _BroduZ:i ng
t he insectici id The i - | si@n . ] Xe ith 20
part s of pyr etnyois Sndora-t meBK B AR IR 0 3R BV i
of wat®r. nidtaykgsloptapneriatboxiatea®. 2B snan bad |E§H'lk%?@'@@_s@%dtiﬁqgl thfcped

and dried(40C, 6 hours) to formthe desired insecticidal incense t he
present , sohleshoil@@xxontMathil Corgomaticn, by plinnR26MEe~284 CY.eThagisattaant A
Sol uti on RZH&_OA parts) and 49.6 parts of water were mxed to forma

di | ut ed 15€MHI08Was sraypd eate Bhg blank inaersa baseland idnied madyraily far 4thhatrso. 02

Rated. “Tndd KBV PoRE A Hehsa TS piess i PHN DRRICE CoMaios O1thy eb

extracti oppong : eQﬁ\% sy of wood powder, and 10 parts of water. The
resul t ant IE)rfn' xt u(?tjavev\'ggrsu r]j':,tt'oéinti ally kneaded and then shaped and dri ed(40C,

6 hourg) to formthe desired insecticidal incense VII of 20the present

i nvention, which contains 0.08w w¥% of the active ingredient A Control
Exanpl e 1ProductiohdExample 4. 014g) was di ssolved in 0.5g D100 sol vent

.0i | (Exxon Mohi| Corporation, boiling point: 223C-254C). The resultant

sol uti on was ZptayetetEhterc4seethoxymethytenryk1Ba3€2 Artichioimihyha? 2rdifieth f or

48 hours to formthe contral irz cticidal incense | , which contains
0. 0dwi wo SCYSIOPERRANG-CaTBENYIRIS R BANS=585) (0.7AD) WERAISPOMEDBEAT was
di | ved .50 i . \Vbbi .| Corporat.. i|i int:
2930 23acp TR PERe Bl o Bl l Pl ndiBERR 244G 35200 Thecance. base
4 deied _ ) TN )
T R oo bR aEG o S04 BRSnER ld A0S hihalRE"Se
48 hours to form the insecticidal incense IV, which contains 2w/w% of the active

ingredient A.

Production Example 5

20 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R-3-(2,2-dichlorovinyl)-2,2-dimeth
ylcyclopropane carboxylate (1R,cis: 1R trans=70:30) (1.44g) was dissolved in 49
D100 solvent oil(Exxon Mobil _Corporation, boiling point: 223°C~254C). The
resultant solution was sprayed onto 35g blank incense base and dried naturally for
48 hours to form the insecticidal incense V, which contains 4w/w% of the active

25 - ingredient A.

Production Example 6
Five parts of
2,3,5,B-tetrafluoro-4-meth'0)wmethylbenzyl-1 R trans-3-(2,2-dichlorovinyl)-2,2-dimet

30  hylcyclopropane carboxylate, 4.5 parts of calcium dodecylbenzene sulfonate, 4.5
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'Contrdl Exanpl e 3 5Dinefl uthrin (0.28 g) and 0.08g BHT were dissolved in 1g
D100 sol vent oil (Exxon Mbil Corporation, boiling point: 223C 254C). The
resul tant sol ution was sprayed onto 35g bl ank i ncense base and dried

naturally for 48 hours to formthe control insecticidal incense Ill, which
contains 0.8wW w of dinmefluthrin. 10 Testing Exanple 1 The insecti ci dal
i ncense | parts/pf polyokgetpyleserauiyhetbert,iand &&datth@fE)dﬂt)rscmﬂvenhsémterelrdméd to

i ncense | were applied to a test for conparing the nosquito-killing
ef fi cacy ﬁH”b%@H?Whﬁée Wi th GB13917.4-92, wherein the subject insects were
femal e Cul ex ? g %ﬁ$ﬁgallens whi ch were energed 2-3 days ago and were not
fed with 15 bl 0@ detail ed procedure is shown as follows: 20 subject

L gt B 3S BRefan G E AR MBRGIEyPROL ) DS ORI P2 e, 20
to be 3 estopiop@te BaBlKHiats S(QRE&SQ'F@trrérHé/-:ﬁﬁﬂOPOSﬂ ;Sérfm@pbeﬂauﬁﬂam BEAZENS he' f;

tinme started to be counted after the insecticidal |ncense was ignited, and

t he i nsecsulforade, 4 pardaoé poysxyaikplend atyl ethe201 partiof BHhand @theirtodf Dheo
subj ect nosqui toes bei ng knocked out was recorded every a period of tine,

and the v&PiENLRIl wespMiked teafosml seletion RRe result of this test is shown in
(he i nsect i o SUSERLTEEEHs) SPALYR bR Malent MR oReTE GRS
mect o R 355 R b A SR B
i nventd onmixsd iR 201HredbeBfrethrum extraction powder, 30 parts of wood powder, and
10 parts of water. The resultant mixture was substantially kneaded and then shaped
and dried(40°C, 6 hours) to form the desired insecticidal incense VI of fhe present
. invention, which contains 0.04w/w% of the active ingredient A.
Solution R2 (0.4 parts) and 49.6 parts of water were mixed to form a diluted
15 emulsion for producing the insecticidal incense, into which 0.02 parts of malachite
green and 0.02 parts of sodium benzoate were further added. The above diluted
emulsion was mixed with 20 parts of pyréthrum extraction powder, 30 parts of wood
powder, and 10 parts of water. The resultant mixture was substantially kneaded and
then shaped and dried(40°C, 6 hours) to form the desired insecticidal incense VI of

20  the present invention, which contains 0.08w/w% of the active ingredient A.

Control Example 1
Allethrin (0.014g) was dissolved in 0.5g D100 solvent 6i|(Exxon Mobil
Corporation, boiling point: 223°C~254°C). The resultant solution was sprayed onto

35g blank incense base and dried naturally for 48 hours to form the controf

B\
ot

insecticidal incense 1 , which contains 0.04w/w% of allethrin.

Control Example 2

Allethrin (0.28g) was dissolved in 1g D100 solvent oil(Exxon Mobil Corporation,
30  boiling point: 223°C~254°C). The resultant solution was sprayed onto 35g blank
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'0.04.3.4 Insecticidal incense VI of the present invention Active
ingredient A 0.04 3.5 Control insecticidal incense | Allethrin 0.04 >30
Control insecticidal incense Il Allethrin 0.8 4.1 Testing Exanple 2

The insecticidal incense Il of the present invention and the control

I nsecticidal incense Il were apg/cfl ed to a test for their indoor efficacy

of killinjnoensedageranst dried saturalydenAgdresies i formdRe Pontrohingectiqaeal ineai)sect
i nsects re sca do a, ch were the fourth-day adults after
emer gence, FRpt f"‘"\?ac?éwg’ﬁé’ q\i}gqllpk\? Miral e. An airtight drum shape device
was utili zed. The detailed procedure is showmn as follows: the subject

insects were placed into the drumshape device; a portion of the

Bgsgﬁt i ci ¢ntkd1aERSRpi@3be tested was picked discretionarily and posi t i oned

5 Dimefluthrin (0.28 g) and 0.08g BHT were dissolved in 1g D100 solvent
oil(Exxon Mobil Corporation, boiling point: 223°C~254°C). The resultant solution was
sprayed onto 35g blank incense base and dried naturally for 48 hours to form the

control insecticidal incense III, which contains 0.8w/w% of dimefluthrin.

10 Testing Example 1
The insecticidal incense I, VI of the present invention and the control.

insecticidal incense [, Il were applied to a test for cbmparing the mosquito-killing
efficacy in accordance with GB13917.4-92, wherein the subject insects were female
Culex pipiens pallens which were emerged 2~3 days ago and were not fed with

15 blood. The detailed procedure is shown as follows: 20 subject mosquitoes were
collected by a mosquito absorbing tube and placed into an airtight drum-shape
testing device; a portion of the insecticidal incense to be tested was picked
discretionarily and positioned on an incense shelf; time started to be counted after
the insecticidal incense was ignited, and ihe insecticidal incense was removed after

20 1 min; the number of the subject mosquitoes being knocked out was recorded every
a period of time, and the value of KT50 was calculated. The result of this test is

shown in Table 1.

Table 1. Comparison of the mosquito-killing efficacy between the insecticidal

25 incenses of the present invention and the control insecticidal incenses

30



10 incense shelf, after the subject insects resumed their normal
activities; tine started to be counted after the insecticidal incense was
ignited, and the insecticidal incense was renoved after 1 mn; the nunber
of the subject insects being knocked out was recorded every a perlod of

time. Thg Teésult of this [est 15 Showr i Tab oﬁce @éﬁ§ Conpart+son of
the fly- klnseph@d@lflﬂcemqs pActiesingredientssect i F éE f | KTeopniggent

i nventi on t S cont+ot nscct iei-datl—incenselW tici Hnl ncenses Actli ve
i ngr edi-eh @é& g ration é KT50(m n) | n:ectl cidal incehse Il of the

present 'A%tlve piyetnoeedient A. 8 3. 50@Nt r ol i nsecf34i dal incense
Il Dime Fﬂsﬁﬂt jpvention 3 2 Through the apove tests, it js known that
t he i nsertnsecticitaliincemsses| of the present invehtion possess npre notable

pest - kil | Vhof thefpreaent t hapAeative imgrediemigAi nsect 9@iqdal i ncenseszwi th ot her
active ipngvedii@nts. daijms ' :

Control insecticidal Allethrin 0.04 30

incense |
pontrol insecticidal Allethrin 0.8 4.1
incense I]

Testing Example 2
The insecticidal incense 1] of the present invention and the control insecticidal
incense III were applied to a test for their indoor efficacy of killing Musca domestica
5 in accordance with'GB13917.4-92'. The subject insects were Musca domestica,
which were the fourth-day adults after emergence, with half male and half female.
An airtight drum-shape devicé was utilized. The detailed procedure is shown as
- follows: the subjecf insects were placed into the drum-shape device; a portion of the
“insecticidal incense to be tested was picked discretionarily and positioned on an
10 incense shelf, after the subject insects resumed their normal activities; time started
to be counted after the insecticidal incense was |gn|ted and the insecticidal incense
was removed after 1 min; the number of the subject insects being knocked out was

recorded every a period of time. The result of this test is shown in Table 2.

15  Table 2. Comparison of the fly-killing efficacy between the insecticidal incense of the

present invention and the control insecticidal incense

o n . . Concentration :
| Insecticidal incenses Active ingredients (Wiw%) KT50(min)
Insecticidal incense 111 . .
of the present invention Active lngredlent. A 0.8 3.6
Control insecticidal : .
incense 1II Dimefluthrin 08 13.2

Through the above tests, it is known that the insecticidal incenses of the
present invention possess more notable pest-killing efficacy than any existing

insecticidal incenses with other active ingredients.

-~
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1. An insecticidal i ncense, .char acterized in that the insecticidal incense
conprises 0.002% 5. 0% by wei ght of
2,3,5,6-tetrafl uoro-4-net hoxynet hyl benzyl- 1R- 3- (2, 2-di chl orovi nyl) - 2, 2-di me

thyl cyc 5l opropane carboxylate, i.e. neperfluthrin with a structure
represented by the followng fornula (X),,_as the insecticidal active
i ngredi ent A (X) 2. The i118B%i ci dal incense of Clains 1,

characterized i idid& i i i i £t S, i rom
2.3, 5. 6.t etrar | Lo ST Pl A e IRJR R iR
| or.ovi nylye@p2isds e@029+6 0 bynegightcofcar boxyl at e or '

2,3,5,6-tetrafl uoro-4-net hoxynet hyl benzyl- 1R, ci s- 3- (2, 2-di chl orovi nyl) - 2, 2-
di net hyl @y&bépiedigdinerc4methpkymethyitrendyl-aRe3 (2 Rrdiskintainyt)y2 Rhdinfathytoy @
(X), or a,mxture of 20t hereof. ' The insecticidal incense of C ains

3.
1, chat aci¥PRRRE CATDOYY B - SrgRarEuthgnadinca strugiuse reRTesry el bge
| (e f .002/0-0.2/0 of the t I ight of th
Tt o (oot RAERHALR), Bneii P sete natiamEh T ot her asani ch

accounts for 0.002%0.2% of the total wei gIht of the insecticidal incense.

4. The insecticidal incense of Clains 1, characteyized in further
conprising a di-tert-butyl phenol -fype stabil whi ch accounts for

0.1% 1.0% of thetlotal weight of [fhe insect incense, 30

The ipsecti ci dal nl;F&eas of O aiv ar ayg : FHQGH: t he

di -tett-butyl phepdl -type stlizer (?s one oy _a 41 xture of two or nore
selected from2,6-di-tert-buyl-4-nmethyl phenol ,

2, 2-met hyl ene- di - (4- met hyl<6- t>~but yl phenol §, F

2, 2- et hyl ene-di - (4- et hyl -6-t-butyl phenol ), 4, 4-butyl i(dene-di - ( 3-

met hyl - 6-t - butyl phenol ) or 4,4-thio-di-(3- nmethyl-6-t-butyl phenol).

6. A nethod for producing the i'nsecticidal incense of Cains 1, wherein the

active ingredbhe ' i add i -t.ert-butyl nol.- type
stabilizer ar g ' Eb?@'&ﬁ%&@gk@eﬁ‘gﬁ’k g’;{ae' Cﬁgih%ﬁ%étgf'%%(ﬁ@ téSP&%n%“[VS forma
sol uti®n yidrbdianeArit dhB sefraeftiont i on, and then directly sprayed onto a -
substrate of the insecticidal incense

2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R trans-3-(2,2-dichlorovinyl)-2,2-dimet

hylcyclopropane carboxylate or

2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1 R,cis-3-(2,2-dichlorovinyl)-2 ,'2-dimethyl

cyclopropane carboxylate, which are represented by the formulka (X), or a mixture of
20  thereof.

3. The insecticidal incense of Claims 1, characterized in further comprising
C8-C14 calcium alkylbenzene sulfonate which accounts for_0.002%4~0.2% of the
total weight of the insecticidal incense, and C8-C14 polyoxyethylene alkyl ether

25 which accounts for 0.002%~0.2% of the total weight of the insecticidal incense.

4. The insecticidal incense of Claims 1, characterized in further comprising a

di-tert-butylphenol-type stabilizer, which accounts for 0.1%~1.0% of the total weight
of the insecticidal incense.

30

5. The insecticidal incense of Claims 4, characterized in that the
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10 which has been dried to forma shape in advance; then the resultant _
product is dried naturally to formthe insecticidal incense which contains
0. 002/ 0-5.0% by wei ght of the active ingredient A : 7. A et hod
for producing the insecticidal incense of Clainms 1, conprising the

15fol l ow ng steps: 1) mxing the active ingredient A wth C8-Cl4 cal cium
al kyl benzéhéerfsbufydﬂfbﬁn@l -tyree stahiligen igonecohyg Mixtereabkiyo et imere aelectedsfaomr at ed

fo | diluting th
Sol ut1 on- GFA EROHEbhOEKHIPHF A erdviee Bylens it methyEhnébsiiphansii ch 1 s

3) ohap ng anr s e LR FuORERoNCh 4 PR 8 (i nal 1y Form the
noredi on A SERIOIE ) GNP RE AT  RIP IR, T e e

i ngredient AT 258 od o _

di -ter¥-butyl phenol -type stabilizer is further added to the enulsion in
step 2). 9. Use of the insecticidal incense of Clains 1 for preventing
and control | i RgAnmstwid foe predutind ihesnsectlcndal incense of Claims. 1, wherein the.

active ingredient A and an optionally added di-tert-butylphenol-type stabilizer are
dissolved in a saturated C10-C20 alkane solvent to form a solution with a certain
concentration, and then directly sprayed onto a substrate of the insecticidal incense
10 which has been dried to form a shape in advance; then the resultant product is dried
naturally to form the insécticidal incense which contains 0.002%~5.0% by weight of

the active ingredient A.

7. A method for producing the insecticidal incense of Claims 1, comprising the
15  following steps: |
1) mixing the active ingredient A with C8-C14 calcium alkylbenzene sulfonate,
C8-C14 polyoxyethylene alkyl ether and a saturated C10-C20 alkane solvent to
form a solution;
-2) diluting the solution obtained from step 1) with water to form an emulsion
20  which is then mixed evenly with substrate powder of the insecticidal incense;
3) shaping and.drying the mixture obtained from step 2) to finally form the |
insecticidal incense which contains 0.002%~5.0% by weight of the active ingredient

A.

o
Ot

8. The method of Claims 7, characterized in that a di-tert-butylphenol-type

stabilizer is further added to the emuision in step 2).

9. Use of the insecticidal incense of Claims 1 for preventing and controlling

mosquitoes and flies.
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