PYRETHROID COMPOUND, PREPARATION PROCESS AND USE THEREOF TECHNICAL FIELD
The present invention relates to a pyrethroid compound, preparation process and use in controlling
sanitary pests thereof BACKGROUND ART It is well known that pyrethroid compounds can be used
to control mosquitoes and insects, and have a high pesticidal activity. They have been widely used in
the field of sanitary pests control due to their outstanding properties, such as high efficiency, low
toxicity and residue, amﬂﬁﬂmﬁ%%}%&tmﬁ NEVON BRBOQG have obtained
certain resistance against some traditional pyrethroid products (for example, allethrin)(Gao Xiwu et al,
Chinese Journal of Vector Biology and C IU &E}ﬂ@é{'ﬁ%) the additive amount of pyrethroid in
mosquito-re ' osol required to achieve the same effect in controlling sanitary pests
as before is ﬁ%@%ﬁﬁﬁ%@og not only production cost is increased but also the burden of
environment s ag(a et it HRREORA YerlaseRASaHGHR! PRYEKlGRRRRIRRO pyrethroid
compounds formed by structural transformation of acid and/or alcohol moieties in traditional
pyrethroids. %1%%%9@%?@%9%8@%%8% compounds show that these compounds have good
pesticidal activity, quick knock-down and high fatality rate. On the other hand, with the growing
demanding for environment protection, people pay more attention to pesticides with high biological

activity. PyrgiyeigeysgaiNiyaeinany optical isomers, and the biological activity of each isomer is
quite different, so the study on preparation of highly active isomer is necessary. In respect to

en(;/ironmental péqtq%twéu uﬁwfﬁtﬂit@mm@&ﬁv&ﬁ@mﬁm@ﬁ%mah@ @mﬁw}trﬁf)ﬁ@sﬂ%ﬂdes without
reducing pesticide effect, therefore reducing the.tox|city toward.non-targeted grganisms and improving
Catety. loose Ao AR g R SRk Ao s i R A E A e a
deep investigf&tbrPbridnBany gegkstrafiised-4usmdthdhsin Oty iprdiRg1 PIapesties, 3sueh fRrokigh
-propeny1)- efkidieyetbwieydtoprapanestaaxylateodith drgnodaativishpebilysloptopsare moiety of
the compoung bag tyQ W@‘@Sﬁ&&%&@@%ﬂ@f@ﬁ&&%&% Qe ISAmers QxR anghengarpoxylic acid

moiety of the compound contains a _carbon-carbon doublehond and therefore Z and E isomers exist.

We have foﬂ&qﬂ?bﬁjgﬂréiﬁé‘?%ﬁﬂ?fhﬁ?iﬁga@oﬁiﬂ&ﬂd%i@%mm@ éi&%"&é?feﬁ?@ﬁ%yof
cyclopropanend of Rntorfigdfition has (RighéPBXfictny thdditive campoundivithyBedonifijuration; the

compound wi{BseatRPRsAIBAN geukle kand Qb Garbryricacid meigtyof dcontiguratien has better
efficacy than th%cl?rrrggoung with corhfi uration of cor%pgﬁmdfs, Whicth 0plioved hat the 2,ta
5,6-tetraflucro-4-metSKyMetRibeAzyls TR- (213 (53,3 it 5ro A-BropRIR 1208 cost1s
-dimethylcydpeapethbebrboximbaiden Ryl eptivenssraggrayaiag this compound to control sanitary
pests doesn't have cross resistance as compared to prior traditional pyrethroid products such as

allethrin, and gre&th réQie@ 5 IRAadlsdesehdimstife-2bstoyrl farersrniaislan sAHEBERen on the
environmentedug bt Higmbd shy attivatyra WiviivTaRM ol DH kclNIVEdMdH @NohoT meoprtirrary object of

the present iny&RipRISIRRIRNILE RBNIRISIkeompRYNdNtBhighsactivitpantia hirstersifect on

controlling of sanitary pests. ., The present.inyention also prqvides a preparatjon grocess and an use
i the field of BeSS SRS LaE BYPSRFSIEF KSR, o BEhekIBtr tha o Ao ion is
achieved threatiggh@nethsliothighanshniagh dbfugopsing demanding for environment protection,

people pay more attention to pesticides with high biological activity. Pyrethroids

usually have many optical isomers, and the biological activity of each isomer is quite
different, so the study on preparation of highly active isomer is necessary. In respect
to environmental protection, the use of highly active isomer can reduce the amount of
pesticides without reducing pesticide effect, therefore reducing the toxicity toward
non-targeted organisms and improving safety, lessening environmental pollution of
pesticide residue. Based on such an idea, we made a deep investigation on
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimeth
ylcyclopropane carboxylate with a good activity, the cyclopropane moiety of the
compound has two asymmetric carbon atoms and therefore isomers exist, and the
carboxylic acid moiety of the compound contains a carbon-carbon double bond and
therefore Z and E isomers exist. We have found through experiments that the

compound with an absolute stereochemistry of cyclopropane-1 of R configuration has



Provided is a pyrethroid compound, which is a stereoisomer of 2,3
,5,6-tetrafluoro-4-methoxymethylbenzy1-3 - (3 ,3 ,3 -trifluoro- 1 -propeny1l)- 2, 2- dimeth
ylcyclopropanecarboxylate, the structure of the compound is represented by formula (A) wherein the
carbon-carbon double bond in carboxylic acid moiety is Z configuration, and the absolute stereo

configuratiomahthe ditpasifiomaf ayel O&Hﬁ?ﬁsﬂﬁds V%&O'gi%ﬁ‘i@ﬂaﬂ@mel}iet%w Rk i
23S otetal g M MENA R A (3 Bon ATbora b ORI

dlmethylcyclo ropanecanboxy BrGi compouﬁ/d of ové has cis and trans
isomers due ?H@/a%ﬁhétf‘;%lpé’y@%Mﬁbaﬁné%@ﬁémpﬁ@réfo?@mﬂ?@l]é%efﬁmh e5Mpd IR can be one
of cis and trahs isomers (it can be 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R, trans-

(2)-3-(3.3,3-4ifucgqut AIRREI A By % KPR CFRSL ARl LA ARERP 2.2

2,3,5,6-tetrafludro-4- methoxymethy

cis-(2)-3-(3, 3%‘%%6%%?%’;?@}%%3@0% éﬂw?lh%?%?ﬁﬁﬁﬁé%ﬁ?&&ﬁ%?@) thys srmaret Both isomers
mixed in anycpnopdrimnathestlchepdifferen ceosausestdnes ushcampsordenspniis meddignificant, and

our study shgyyeghibat Rﬁi%&c%&h%tﬁ‘ﬁ&ﬁ‘ﬁﬁ m&%&%ﬁ&@ﬂ%ﬁ&aﬁ@%dﬂ&%emr A
synthesis proc I%Of he rethr og}%‘ r:‘jréls as. foIIows An esten% ton reactlon between 1R-

(2)-3- (3,3 én (o F&%é y.bLBlr tﬁyf’é p e d >%y éVl}ésented by
formula (B) H3C CH3 <CF3 (3) and 2,3,5,6-tetrafluoro-4- methoxymethylbenzyl alcohol is performed at
a molar ratio of 0.8-1.2:1 in the presence of sulfuric acid or p-toluenesulfonic acid in an organic solvent

at 60-130 II, gYneiwia e OGP RRtN OFoigkm sulfuric acid or p-toluenesulfonic acid to
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol is 0.01-0.1:1.  Another synthesis process of the

pyrethroid compouhel psiﬁnaﬁpkb@yéat 3R EDrSse B idventidh fmrprolzi@r@@@wh);ﬂ_d Zompound
dlmethylcyclwﬁg)ﬁ Wg Aé%géle ﬁg@gﬁe&@f fﬂfﬁg%@s@ﬁtﬁff% hIorldlzed by a acyl

chloridizing reagent t 3 - tri fluoro= 1 -prope , 2- dimethylcyclopropane

carboxylic acid Chi@l@%ei@ﬂ@iﬂ@&ﬁ%ﬂ%%'ﬁﬂﬂﬂ@s%%é}ﬁﬁcﬁi&kﬂl%@sﬁ mathexvesth eyl alcohol,

wherein the acyl chlodengreapen Gan e fionyl ghionde

The object of the present invention is achieved through the following technical

solutions.

Provided is a pyrethroid compound, which is a stereoisomer of
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimeth
ylcyclopropanecarboxylate, the structure of the compound is represented by formula
(A)

K F H,C  CH,

H,COH,C

F F O (A,

wherein the carbon-carbon double bond in carboxylic acid moiety is Z configuration,
and the absolute stereo configuration at the 1-position of cyclopropane is R
configuration, namely, the compound is 2,3,5,6-tetrafluoro-4-methoxymethyl
benzyl-1R-(Z2)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropanecarboxylate.

The pyrethroid compound of fomula (A) above has cis and trans isomers due to
the asymmetry of cyclopropane plane. Therefore, the pyrethroid compound can be one

of cis and trans isomers (it can be 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R,



The 1R- (2)-3- (3,3 ,3 - tri fluoro- 1 -propeny1)-2, 2- dimethylcyclopropane carboxylic acid of formula
(B) can be synthesized by a variety of processes among available techniques. Preferably, it is
obtained by isolating 1R-3-(3,3,3-trifluoro -1-propenyl)-2,2-dimethylcyclopropane carboxylic acid by
recrystallization, wherein the solvent used for recrystallization is methanol-water, the weight ratio of
methanol (0 gler i 0401 Aot O (B33 uim@nway@r@@@pyaaca@oqmm glopropane
carboxylic ac'd Joith E/grlt ad for Eecré%talllza s 0. qb a g 37 - trifluoro- 1
-propenyl) dlme cyC opropane car oxi//fnc e éyn ﬁc—g Size % ‘a varle{%y of processes

among ava|Iﬁ&é@@@h&éﬁ@@@lﬁé@ﬁlﬂv%@%@fﬁm@dw’r@&dﬁﬁgﬂﬁﬁ afdbw}adé@gféﬁ Sifgighula (C)
H3C CH3  withrey witbgoerge MTHE @fiyaR+ diift26k3- @ligethalar sadio ah Ohezidnin i¥ Hibtunder 0- 40

for 5-20 hougg tadarm %HQ'BRPHE&HPEE%%H'%Q?M% efridy [BWeERYQYHGNSIS: o1 -ﬁﬂ(? compound

of formula (D) can be h/dro yzed in"dilute acid or alkallne solutlon and then the hydrolyzed product is

acidized wittP SHf B9 ?ccé%}éogﬁf‘éh as sulfuric acid to obtain
1R-3-(3,3,3-tifluogo L O Y 32 % P e Y Y P EORANR SRR RN ES An esterification
reaction between 1R—(Z)—3—(3,3,3—tr1ﬂu0r0—1—propenyl)—2,2—d1methylcyclopropane

carboxylic acid represented by formula (B)

H;C CH;

H/////,

HO

0] (B)

and 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol is performed at a molar ratio
of 0.8~1.2:1 in the presence of sulfuric acid or p-toluenesulfonic acid in an organic
solvent at 60-130 [, wherein the molar ratio of catalyst sulfuric acid or

p-toluenesulfonic acid to 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol is
0.01~0.1:1.

Another synthesis process of the pyrethroid compound is as follows.
1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane  carboxylic  acid
represented by formula (B) is acyl chloridized by a acyl chloridizing reagent to obtain
1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane  carboxylic  acid
chloride, followed by reacting with 2,3,5,6-tetrafluoro-4-methoxymethyl benzyl

alcohol, wherein the acyl chloridizing reagent can be thionyl chloride.

The 1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic
acid of formula (B) can be synthesized by a variety of processes among available
techniques. Preferably, it 1is obtained by isolating 1R-3-(3,3,3-trifluoro
-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid by recrystallization, wherein
the solvent used for recrystallization is methanol-water, the weight ratio of methanol
to water is 0.1~10:1 and that of 1R-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl

cyclopropane carboxylic acid to the solvent used for recrystallization is 0.05~0.1:1.

The 1R-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl-cyclopropane carboxylic
acid can be synthesized by a variety of processes among available techniques.

Preferably, it is obtained by reacting an aldehyde ester of formula (C)



The present invention also provides a use of the pyrethroid compound of formula (A) in controlling
sanitary pests, such as mosquitoes, flies or blattella germanicas.  Said use is characterized in that a
variety of pesticide containing the pyrethroid compound of formula (A) as an active pharmaceutical
ingredient is prepared to control mosquitoes, flies or blattella germanicas.  Since the pyrethroid
compound according to the preséRCinveriiipn has a higher vapour pressure compared to traditional
pyrethroid compounds, therefore, a vayiety of pesticides, such as pesticide incense coil, electric
heating mosquito-repellent malt_19r eIic heating liquid mosquito-repellent incense containing the
compound can be prepared, the tepo\nd is volatilizable under heating; or a ribbon-shaped paper
containing the compound can bggbrepared;¥ie-cempound is volatilizable at room temperature.
EXAMPLES The technic&f%oluthgns andeffects of the present invention will be illustrated with
reference to the following examp . It should be ung@’%ﬁ%ﬁpﬁt_r@ﬁ}o@?@ﬁinvention IS not limited to
. . - ? 2
these examples. Preparation Example 1: Preparation of 1R-3-(3,3,3-tr|fluoro-f—propenyl)-2,2-

di(;gemlgyclwtﬂ]waaﬂ%fgagf@@éﬂ;qz@gg%hg@@%@iﬁl@fa% Fatio bP @%?QZ.W' ﬁ@mﬂreghcﬂ?fklvzfge(s
adde -met - -2,2-dimethylcyclopropane carhoxylate with cis-trans ratio of 1: .69,
0.1mol) and(zﬁzhyé/n%r&rsgtgrga%?}grso%gﬁ SB(OCr%/ ,%ﬁ(@ Po?l%\%@%?ﬂ&tassium tert-butanol (0.5g). To the
mixture was added dropwise a suspension of (C6H5)3P+-CH2CF3 (34.5g, 0.1mol) in tetrahydrofuran
(80m1) with stirring under 51/ if&\hrg;then the resulting mixture was heated to 20 and kept at this
temperature for 8 hrs. THE was re
added. The mixture was wasHed,
hydroxide solution (100g, 1 Hed ang then heated to 80 with stirring for 2 hrs. The mixture
was allowed to cool to r tetpperatufe and the toluene layer was separated. The water layer was
transferred to a 250 ml three-neok flask in the ice-wategy)Rathrandra sgffurig aeaig solution (30%, 100g)
was added, keeping the temperature below 511. A volume of flocculent precipitate in off-white
precipitated anbwesHiltayddoyashed with water (20m1x2) and air-dried, then heated under vacuum to
100 to remove solvent toluene and obtain 1R-3-(3,3,3-trifluoro-1-propenyl)-2,2- dimethylcyclopropane
carboxylic acid willhe¢isemgmsingtiofoforula6(By; contenh BRBYse¢idid dil 27 %4)idPrepdkalion Example 2:

Preparation QfidRsiZamdr B It HYaronl-RIgReaYd) 12 4cigimethylaysiopiaeane carpauyc.acid with
cis-trans ratio ﬁf 1:1 .'gro a 1&(3 mi l?ﬁtaggé\g s afded 1R-3- 3,31 -&rgl oro-llrll-%ﬁrog:len 1)-2,2-dimethyl
cyclopropan&’call Cox%ﬁ} .atgido it cisXrang ratid ot PP o feparation Exampie 0%8.36?92.3%) and
followed by sfebeanbEaciter solution (1:1 by weight, 30g). The resulting mixture was stirred at 40N for

30 mins and then filtered. The resulting solid was added into methanol-water solution (1:2 by weight,
15g) and stirred 3DTMiRESAMS0IHEN AtefE? SYaNdTha resuifthd o IRy FHE ik sHaBRRpwaker (5m1)
and air-dried¢eonaldtaiA) Rix( Z9ed+(8] B télnicrn 1ppsop evueh)-25 2 ralimuptingdsy dliogr opamdatabiaoxylic acid
with cis-trang dafionaf.1:1 (5.8g, content: 98.7%). The mother liquors from twice filtrations were
combined and concentrated under vacuum (100mmHg) at 40 in a thin film evaporator till solid

precipitated. The sgiacestrsteshliauidinasncoatedvafklcqpeaistliddorrsipitatest ppddnenwas filtrated

and air-dried tain 1R-(2)-3+(3,3:3-triflugro-1-propenyl1)-2.2-dim >yclopropane carhoxylic acid
with cis-trangar?él%g uo%{‘dl:%i?\(% %%éor?@nt%éﬁ%%&e ,azrl%l]g)ﬁggé((g%pl)%}}ag:éfbgrgetpgr&ﬁgﬁa{ﬁ t%
2,3,5,6-tetrafl oL ANORIMENG midigi pr blattella germanicas.

nzyl-1R-(2)-3- -trifluoro-1- ny1)-2,2-dimethylcyclopropan r is-trans ratio of
?.el Féomp o(un) d31 1h%é3t e ;l)'g(/)rect)hro J%%?n%t?n?{’acgg)rd?ﬁ o the Brg&%t ?n%%n%%)r(lyﬂl%%eaa}tﬁ%ﬁe} ans ratio o

vapour pressure compared to traditional pyrethroid compounds, therefore, a variety of

pesticides, such as pesticide incense coil, electric heating mosquito-repellent mat or
electric heating liquid mosquito-repellent incense containing the compound can be
prepared, the compound is volatilizable under heating; or a ribbon-shaped paper
containing the compound can be prepared, the compound is volatilizable at room

temperature.

EXAMPLES

The technical solutions and effects of the present invention will be illustrated



Toa500mlflaskwereadded 1R-(Z)-3-(3,3,3-trifluoro-1-propeny1)-2,2-dimethylcyclopropane carboxylic
acid with cis-trans ratio of 1:1 (20.8g, 0.1mol, prepared as described in preparation example 2) and
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol (22.4g, 0.1mol) and toluene (180m1), and then a
water separator was installed to the flask. To the mixture was added p-toluenesulfonic acid (0.1g) and
heated to refiuth Thiersastioni GaNTisd AU APRANGE QTR eriling whighieliene (20m1)
was added, and tpen the r qactheg W?ﬁ cooled tq room temperature, washed with water (once, 100g),
dilute hydrocHIorlc Acid I8once Otg $83iB bicarbonate solution (once, 1009, 5%), and finally
water (once, 100g). The toluene layer Was coIIected and heated under vacuum (10mmHg) to 100 to
remove solvent toluene and obtain 2,3 ,5,6- tetrafluoro-4-methoxymethylbenzyl- 1R- (2)-3- (3,3,3 -
trifluoro- 1-pygfp ﬁYﬂﬁ&nZEﬁmwlwcmﬁﬂ%ﬁﬁaﬂfoiﬂ%Qim&ré Bpidgengniont: 98.3%;
yield: 90. 7% CIS ratio: 1:1). The molecular for ula of the co P;i is C18H17F703 (molecular
weight: 414)14Pf ? 9PfPpans caghe TC g Iré‘BS(Ela 4 (m, 1H); 3.40 (s, 3H); 4.59
(s, 2H); 5.30 (s, 24); 5,60467, L); S0 cﬁ@eﬂHh&@t'C@JJI%tatm@d ﬁ%?@etﬁy?p%m%@mp'e 4:

Preparation of control compound 2,3,5,6-tetrafluoro-4-

methoxymetHytEH2GA ﬁyf@ﬁ?—@‘@ §aﬁ1‘i’f?ﬁié%tel“ﬁfhﬁé%§fi‘?szf%“8|ﬁfe{hbﬁ LyO8ptdsan @tboxylate
with cis-transmayidrefsltdirdynodunad H0miAcootdintpreethbyppotessiastdeduribed i p@pdnation
example 3, }R-(Gixditd \?va% E{HﬂéﬁrerépWBB% gngr&in&%t{UJPM%PW@H?@EC@ﬂP%WFlﬁ%@) with

cis-trans ratip of 1 wa reacI 5, trafl Oros 4 methox meth lbenzyl
alconal (o5.4b, BT TS A e TR St A e o e A B S 3.5
trifluoro- 1- pmeh@@wdzm Qﬂ]rﬁah«g}'lkyptoqudpam@mmlbaxylém &bmp@hﬁfd%%@gvc@mﬂr 97.9%).

The moleculgs frmyleoaithe-somaaued iolﬁélﬁl(%ﬁﬁﬂﬁ%ﬁg‘%%wafl’{&er'lgimu?el@aslliJa%Hé/dR (1H
(ppm) CDC13) 1.29 (m, 6%]}71 (d, 1H): 2.12 (m, 1H); 3.41 (s, 3H); 4.59 (s, 2H); 5.27 (m, 2H): 5.79

(m, 1H); 6.03'{H, YRIFT ot otakiotnd 4 ssweqsré%t%%ﬁ eeam s Py Or tontrol
compounds 2y86¢6-t@dafuodg4-was added and then heated to 80 B with stirring for 2 hrs. The

methoxymetﬁ%l&ﬁfé%s]a é&%@t@c&% 116 I%é% RERY Lid e MRV QRIORIE AR Oy late

with cis-trans ratio o compound

2,3,5,6- tetraﬁé}srweméﬂ%méw{?&%@ 23 y0b tpos aaehifiank- i phepesyyer bath and
2,2-dimethyle yaoldmpricpaid scdnbiory(2deéowibDgisvtransl datipket Aidg ((Gonepaquenat uty belbs-3H343,3-

trifluoro-1-prapeayl) & %9&@%&&?1%"?)’&89&9%%‘?9%’@"ﬁ@&tqt%ﬁ‘ glRrans fata.qr Lkgap be
obtained by using 1S- met ﬁfﬂh dehydo-2,2-dimethylcyclopropane carbOXﬁIate with cis-trans ratio of

1:1 as startitytharairs @0 g fﬁé diste daen NGRIEE BRLETnBFEH R 0 BEHH DO ¥hen the

obtained progiletiwas retxmﬁméllzed tmdet 156biAn3- (3,38-3-(3,3,3-trifluoro-1-propenyl)-2,2-

trifluoro-I-propgpulyid eropropiinv cypanrppaneearparyicaidand. ds-6F) 81 (16.4g; content:
(3,3,3- trlfluor g g@/l ?{%d|methylcyclopropanecarboxyl|caC|d according to the process as
described in &ré%‘gir i % le 2 According to the process as described in preparation example

3, 15-(2)-3-(3,3,3- trifluoro-I-propeny1)-2,2-dimethylcyclopropane carboxylic acid was reacted with 2,3,
5,6-tetrafluoro-4-methoxymethylbenzyl alcohol to obtain 2,3

,5,6-tetrafluoppedIRa Y ax lzbSrWép&Fah@ oh(ﬁ (%)%t(ﬁ lyay: thﬂ!iBP@'iYﬂ%o%&yl) 2,2-
dlmethylcyclopro ane carboxylate (compound 3), w erelnt e ratloo‘Z

tetrafluoro-44H8 Mﬁw&m&a@wcw Wish sistyaps sasie o’pényl) 2,2-dim
ethylcyclopropane.car 10.2,3 5 6-tetrafl oxymet ylbenz tr 2)-3- (3,3
,3-trifluoro-I-pr e%nyf q@@/ 'ero ﬁ%( e'fc c?op(r?(i)&pgir%ﬁc%rt%?ﬁ%g eﬁ{slofoq Iﬁ?ge chQI AU orrrl$ fa of the
compound |§@fwﬂm¢rﬁroﬂm@%ﬂm@mwﬁms mw%hkﬂ@@mﬁy@o@&w@@mrﬁ 6H); 1.69

(d, 1H); 2. 44((514§J'923%@ {8d3id)io6 b, Rich MmAW(sie2 Y GI6N (N] Hy)wWeight(rR0dHtaptical
rotation a 37,2 i (Gl %ﬁstEﬁ'HQc'ioat' %B%P%X&ﬁs dirasiu ﬁ){%{ir%%’l%gﬁi Whd

acidwithcis- transra oofl:1wasreactedwith 6-tetrafluoro-4-methoxymethylbenzyl alcohol to obtain

2,3 ,5,6- tetra‘ﬂ%?Sd&%@fﬁd?ﬁmé‘%ﬁhﬁé?ﬁﬁlﬁon(@) 3 bos“@l@inﬁaé}&l}dpﬁaﬁ@ﬁyaq DS at
dimethylcyclagimpphae Cdtdrodylate(cArngaesa g Wodikinvikewatiedf Rjth water (5ml) and

,5,6-tetrafluofo-4-methoxyMEthYRENZYHS 3 §18- kit d3 +Fropdhiiy Y- diREBRE W opropane
carboxylic acid with cis-trans ratio of 1:1 (5.8g, content: 98.7%). The mother liquors
from twice filtrations were combined and concentrated under vacuum (100mmHg) at

40 B in a thin film evaporator till solid precipitated. The concentrated liquid was



2,2-dimethylcyclopropane carboxylate to 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl

1S, trans-(E)-3-(3,3,3-trifluoro-l-propeny1)-2,2-dimethylcyclopropane carboxylate is 1: 1). The
molecular formula of the compound is C18H17F703 (molecular weight: 414), 1H NIVIR (1H (ppm)
CDC13) 1.29 (m, 6H); 1.71 (d, 1H); 2.12 (m, 1H); 3.41 (s, 3H); 4.59 (s, 2H); 5.27 (m, 2H); 5.79 (m,

%"g 56603 (”'ﬁoHTQd eptical E%Eﬁg%ﬂlﬁﬁﬁr@eﬂﬁf@ﬁ@f ajin dramplerfiritrapaiation®fed t obtain
tetra

ethox
ooyt 1R DI B A B Lo S el B S esHis sk iompound 5
According toctbrérpioceise efsldestAbeeligniePatdtion example 3, 1R, cis- (2)-3- (3,3 ,3- trifluoro-
1-propenyl)-2, 2-dimethylcyclopropane carboxylic acid (20.8g, 0.1mol) was reacted with
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol (22.4g, 0.1mol) to obtain

2,3,5,6-tet 4-met h 1 1R
Rt T A e T e B e

98.2%). ThehewtatdBr(BrPifhbd tritkwrpdepropenyl B2 21 dimrgdy lontkarrepansight: 414), 1H NIVIR

(1H (ppm) CEaeBylat® {iifithink. 62t6l ot It 2cbpduhid)l)3.40 (s, 3H); 4.59 (s, 2H); 5.30 (s, 2H);
5.60 (m, 1H); 5.80 (m, 1H), coupling constant of two H atoms on cyclopropane plane 3J = 8.9Hz,
optical rotation a Fo+37.2. Preparatiorb@xample YIrPreparatlﬁam 2,3,5,6etrafluoro-4adiithoxymethyl

benzyl-1R,t ( r ): ompound
6) Ac:(:ordlil?%%tzf())z'?ﬁ((:)3 p?iigﬁ%‘%ggg mzp]rgegﬂg gey%l)wslie%%@fl%%rﬁp% }dﬁg 3,3-tri
t

fluoro- 1 -prépEHdRy-B1. irky c§%1 nBrE%ar'i? %?(‘ffdi @r@i%tb‘?}’v%?w}fc d with
2,3,5,6- tetraﬂnld)rwﬁﬁémm&mml‘ﬁflméﬂm}m&ﬂhfdbm)dgﬂ@)mmc(l}ldlgbfhlmnol) and toluene

2,3,5,6-tetrafllgygi4-methaximekytp gy nbR wiis-iféhBed 3o 3hs- lHikio1e- thePrRR@MEL) s 2-dimethyl
compound 1 GR TR, mo%%aﬁda?%*fgz%ﬂifé“% RS R 0 6y 1.60
(d, 1H); 2.442hseneey PR3WHYS fas:; hrsgd(gl%yvfs@ot(&ugﬁ)@pgd)(mamar}dsds@l( thag) thoupling
constant of tigacHoatams oootyc|aprepanecpipaaitde: wabhk] optical radationca, —1@6@2di¥m&paration

Example 8: %ggp&rﬁl%?ﬁ %El%l’?(&getel% ugrﬁ) s'&ﬁmf?)g{%%m{hte solution (once 100g
benzyl-1R-(2)-3-(3,3,3-trifluoro-1- pé@ﬂ%) %&2 dimethylcyclopropane carbo é?ate W|th CIS -trans ratio
P

of 1:9 (CompBarFLY WAlSofeRg g@%@‘aéaﬁ%&&%nca b SeafpanseiR -(2)-3-
(3,3,3- trifluoracivpropen9ipZdinethyldycl@prapanewanzoxylitvacid (@0u8ge 0. indol, gveypared from

R methy! S 2KleRERarRGSIMEINSIARTORaAG arkanate vl irgts Bligehins starting

material) was reactef with 2,3,5,6-tetrafl uoro 4 methoxym thg enzyl alcoho %1 { {lmol) to
obtain 2,3 |5, 8ISt RAS SPACRAN oSATREH G e HPARNYZ 83 CORifRbro S 7o yield

-propeny1)-22-timeikyleysloproparie. @bonyla@glantfonmataaﬂ%&mlmmgn(tw@mﬁnﬂpﬁ 69;
E?\r}tlanzlai %aleEhgm&é) Ianﬁarrhqlmpfméﬂ: %@P3§ﬂ§3)¥ﬂ17%¥931(693 tacylay: we;@f)lt 54%3)( 1H

m S,
2H); 5.60 (m R%J)I%S go ?rrq %% é%gg&b EQ+§I?A§Z§ r%?gar’a?g §Ori 1%P?Pri’parlcl;tlon of
2,3,5,6-tetrafRI8HeU thretRdx/

methylbenzyl-1R-(2)-3-(3, 3 3-trifluoro-I- propenyl) -2,2-dimethylcyclopropane carboxylate with
cis-trans ratibi§P318 ¥ Hn%@.'jﬂﬂl%)“ Preparatinf:g tﬁ@'ﬁm&éggﬁ’é’%@,&ﬁé&ﬁeﬁ@gﬁf’éﬂo% example 3,

1R-(2)-3- (3 3&hnifiyoethylbepepl 1 RAB) hrtdth$ittriflopropbpeopsnd)ei2-slimetliyl cis-trans ratio of
2:8 (20.89, Q. bpaRa'eHiamaR-maiit Iraldermspor 2-f@siipdayidropane carboxylate with

cis-trans ratio of 8 as starting material) was reacted with 2,3,5,6- tetrafluoro-4-methoxymethylbenzyl
alcohol (22.4g, O. Ardfwh)cmg)btajn 23,5 idetsafiugyo-derodtivaxy methylpanaidn 1 Rx@pi3- (3,.3 .3 -

tifluoro- 1 -pragyL2s 3 m%&fav@é@@ﬁ%?aﬁ@% %&Pegfgny@gggﬂmﬁﬁet@ﬂﬁa i8.9/.¢i8 (fpmPpound 8,

34.1q, content e molecular f ofthe c ISTC181117F703 (molecular weight:
414), 1H Nl\ﬂﬁz‘(ﬁ (ppﬁﬁt’@DCI%f) 1.28'tm, 6(48°0-3%9 (04D 44 BRS1H); fsa&@‘és 3R 59 (s, 2H);
5.30 (s, 2H) Bﬁ)ﬁ(mtrmfﬂl)pﬁ)%r(lﬂhﬂlkb)mﬂtbdhbn@mtlcxdca)l:o]i-3'(22 4g, 0.lmol) to obtain

2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R-(E)-3-(3,3,3-trifluoro- 1 -propenyl)-2,2
-dimethylcyclopropane carboxylate (compound 2, 35.8g; content: 97.9%). The
molecular formula of the compound is CisH7F;03 (molecular weight: 414), '"H NMR
("H (ppm) CDCl3) 1.29 (m, 6H); 1.71 (d, 1H); 2.12 (m, 1H); 3.41 (s, 3H); 4.59 (s, 2H);
5.27 (m, 2H); 5.79 (m, 1H); 6.03 (m, 1H), optical rotation a = +37.2°.



Use Example 1 ~ To a mixture of corn starch, carbon powder and wood flour (1:5:4, 99.96 parts by
weight) was added water (120 parts by weight) and the resulting mixture was kneaded, and then dried
to give a pesticide incense coil substrate (diameter: 12.0 cm; thickness: 4 mm; one pair of substrates'
weight: 40g).  On the other hand, a 0.4 w/v% solution of compound 1 in kerosene was prepared.
The above solution (4m1) was uniformly sprayed on the incense coil substrate with a micro-syringe,
and then kept for airing at room temperature for 3 hours to get of a pesticide incense coil Ncontaining
compound 1epaidition & izenpile RrPropanikion0f0b vt @orbpuilady, 25305 b wérrafhaudial of

compound 2, HEIQSRNAVBSRIACRSEY.AAd 5 DaneiEits. pRORE Gk aniaiaig gompound 2

(0.04w/w%) was be"obtained w/v% saqlution of compound 3'in kerosene was prepared and a

pesticide incBVEPISR NG ofRERAXYIREM SaHh s T RS wis dblaiffmpourdy A998 solution of
compound 423 kerdstradlues Frapethack pms thylbstic)d d CEnSe(333c trithinirng lepnopenykl-4

(0.04w/w%) Wﬁ&lﬂh@lﬁ%&clopﬁo@é‘:ﬂé’%ﬁbﬁﬁ HenvAtR ERPMIOLEHH bETRI]TDMIpaRIgREed and a
pesticide incense coil containing compound 6 (0.04w/w%) was obtained; A 0.4 w/v% solution of

dimefluthrin in kengseng Bads piepasad Bpebpepebtizdelineandeyctipeopiainingrdingicithidid (0.04w/wo%)
was obtained,; the gfficagy of pesticige cpifson mosgulito %[get@stg aqglﬁgmpgred ﬁl%m&r,pmg to

0B13917.4-92). In particular, the test pests are tfemale Culex p allens (2-3 days old, fasten).

Firstly, 20 testdlis8ytfdes %%%ﬂaa%%wqmwﬂmah% l&téé’fﬁ%’d ofév'.%e%tﬂ-.
mosquito-sustkinig gubetca Bectiondof pestici georrse nsalcaitite b entpsipd mias pxdoplsHelVes) then ignited

and removeql@ftergb@jﬁefina%y e nunhgr of Killadmasayito iy recoiged akteguayineyvals, and
2

the results we f?u%?(()) W%golpr)]e%/ ]2 dimethylcyclopropane carboxylic acid and
1S-(E)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-dimethylcyclopropane  carboxylic  acid

according to the process as described in preparation example 2.

According to the process as described in preparation example 3, 1S-(Z)-3-(3,3,3-
trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid was reacted with 2,3,
5,6-tetrafluoro-4-methoxymethylbenzyl alcohol to obtain
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1S-(Z)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-
dimethylcyclopropane carboxylate (compound 3), wherein the ratio of 2,3,5,6-
tetrafluoro-4-methoxymethylbenzyl-18S,cis-(Z2)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dim
ethylcyclopropane carboxylate to 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-18S,
trans-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylate is 1:1).
The molecular formula of the compound is CigsH;7F;0;5 (molecular weight: 414), 'H
NMR (‘H (ppm) CDCI3) 1.29 (m, 6H); 1.69 (d, 1H); 2.44 (m, 1H); 3.40 (s, 3H); 4.59
(s, 2H); 5.30 (s, 2H); 5.60 (m, 1H); 5.80 (m, 1H), optical rotation a =- 37.2°.

1S-(E)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-dimethyl-cyclopropane carboxylic
acid with cis-trans ratio of I:1 was reacted with
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol to obtain
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1S-(E)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-
dimethylcyclopropane carboxylate (compound 4), wherein the ratio of
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1S, cis-(E)-3-(3,3,3-trifluoro- 1-propenyl)
-2,2-dimethylcyclopropane carboxylate to 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl
-1S,trans-(E)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylate is
1: 1). The molecular formula of the compound is CsH7F;03 (molecular weight: 414),
'H NMR ('H (ppm) CDCl3) 1.29 (m, 6H); 1.71 (d, 1H); 2.12 (m, 1H); 3.41 (s, 3H);
4.59 (s, 2H); 5.27 (m, 2H); 5.79 (m, 1H); 6.03 (m, 1H), optical rotation a =- 37.2°.



Table 1: comparison of efficacy of the compounds according to the present invention and control
compound on mosquito Pesticide incense coil Active ingredient Concentration w/w% KT50 (min)
Pesticide incense coil | Compound 1 0.04 3.2 Pesticide incense

Preparation Example 6: Preparation of 2,3,5,6-tetrafluoro-4-methoxymethyl
benzyl-1R,cis-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl-cyclopropane
carboxylate (Compound 5)

According to the process as described in preparation example 3, 1R,
cis-(Z2)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane  carboxylic  acid
(20.8g, 0.1mol) was reacted with 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol
(22.4g, 0.Imol) to obtain 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R,cis-(Z)-3-
(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl-cyclopropane carboxylate (compound 35,
34.9g; content: 98.2%). The molecular formula of the compound is C;sH;7F;0;
(molecular weight: 414), '"H NMR (lH (ppm) CDCl3) 1.29 (m, 6H); 1.69 (d, 1H); 2.44
(m, 1H); 3.40 (s, 3H); 4.59 (s, 2H); 5.30 (s, 2H); 5.60 (m, 1H); 5.80 (m, 1H), coupling
constant of two H atoms on cyclopropane plane 3] = 8.9Hz, optical rotation a =
+37.2°.

Preparation Example 7: Preparation of 2,3,5,6-tetrafluoro-4-methoxymethyl
benzyl-1R,trans-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane

carboxylate (compound 6)

According to the process as described in preparation example 3, IR,
trans-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid
(20.8g, 0.1mol) was reacted with 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol
(22.4g, 0.Imol) to obtain 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R,
cis-(Z2)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl cyclopropane carboxylate
(compound 6, 35.2g, content: 98.0%). The molecular formula of the compound is
C1gH17F;0;3 (molecular weight: 414), '"H NMR (‘H (ppm) CDCls) 1.29 (m, 6H); 1.69
(d, 1H); 2.44 (m, 1H); 3.40 (s, 3H); 4.59 (s, 2H); 5.30 (s, 2H); 5.60 (m, 1H); 5.80 (m,
1H), coupling constant of two H atoms on cyclopropane plane 3J = 5.4Hz, optical
rotation a = +37.2°.

Preparation Example 8: Preparation of 2,3,5,6-tetrafluoro-4-methoxymethyl
benzyl-1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane
carboxylate with cis-trans ratio of 1:9 (Compound 7)

According to the process as described in preparation example 3,
1R,-(Z)-3-(3,3,3- trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid
(20.8g, 0.1mol, prepared from 1R-methyl 3-aldehydeo-2,2-dimethylcyclopropane

carboxylate with cis-trans ratio of 1:9 as starting material) was reacted with



coil0 Compound 2 0.04 5.2 Pesticide incense coil Il Compound 3 0.04 5.1 Pesticide incense coil 0
Compound 4 0.04 8.2

2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol (22.4g, 0.1mol) to obtain
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R-(Z)-3-(3,3,3-
trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylate with cis-trans ratio of 1:9
(compound 7, 33.6g; content: 98.2%). The molecular formula of the compound is
CigH17F;0;3 (molecular weight: 414), '"H NMR (‘H (ppm) CDCls) 1.29 (m, 6H); 1.69
(d, 1H); 2.44 (m, 1H); 3.40 (s, 3H); 4.59 (s, 2H); 5.30 (s, 2H); 5.60 (m, 1H); 5.80 (m,
1H), optical rotation o = 4+37.2°.

Preparation Example 9: Preparation of 2,3,5,6-tetrafluoro-4-methoxy
methylbenzyl-1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane
carboxylate with cis-trans ratio of 2:8 (compound 8)

According to the process as described in preparation example 3, 1R-(Z)-3-
(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid with cis-trans
ratio of 2:8 (20.8g, 0.1mol, prepared from 1R-methyl
3-aldehydo-2,2-dimethylcyclopropane carboxylate with cis-trans ratio of 2:8 as
starting material) was reacted with 2,3,5,6- tetrafluoro-4-methoxymethylbenzyl
alcohol (22.4g, 0.1mol) to obtain 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R
-(Z)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-dimethylcyclopropane ~ carboxylate  with
cis-trans ratio of 2:8 (compound 8, 34.1g, content: 98.4%). The molecular formula of
the compound is C;sH;7F703 (molecular weight: 414), '"H NMR (IH (ppm) CDCl3)
1.29 (m, 6H); 1.69 (d, 1H); 2.44 (m, 1H); 3.40 (s, 3H); 4.59 (s, 2H); 5.30 (s, 2H); 5.60
(m, 1H); 5.80 (m, 1H), optical rotation o = +37.2°.

Use Example 1

To a mixture of corn starch, carbon powder and wood flour (1:5:4, 99.96 parts
by weight) was added water (120 parts by weight) and the resulting mixture was
kneaded, and then dried to give a pesticide incense coil substrate (diameter: 12.0 cm;
thickness: 4 mm; one pair of substrates’ weight: 40g).

On the other hand, a 0.4 w/v% solution of compound 1 in kerosene was
prepared.

The above solution (4ml) was uniformly sprayed on the incense coil substrate
with a micro-syringe, and then kept for airing at room temperature for 3 hours to get
of a pesticide incense coil Blcontaining compound 1 according to the present invention
(0.04 w/w%).

Similarly, a 0.4 w/v% solution of compound 2 in kerosene was prepared and a

9



Pesticide incense coil 0 Compound 6 0.04 3.1 Pesticide incense Dimefluthrin 0.04

pesticide incense coilBcontaining compound 2 (0.04w/w%) was be obtained.

A 0.4 w/v% solution of compound 3 in kerosene was prepared and a pesticide

incense coil Il containing compound 3 (0.04w/w%) was obtained;

A 0.4 w/v% solution of compound 4 in kerosene was prepared and a pesticide

incense coil @ containing compound 4 (0.04w/w%) was obtained;

A 0.4 w/v% solution of compound 6 in kerosene was prepared and a pesticide

incense coil Blcontaining compound 6 (0.04w/w%) was obtained;

A 0.4 w/v% solution of dimefluthrin in kerosene was prepared and a pesticide

incense coil Bcontaining dimefluthrin (0.04w/w%) was obtained.

The efficacy of pesticide coils I~E on mosquito were tested and compared
according to GB13917.4-92). In particular, the test pests are female Culex pipiens
pallens (2-3 days old, fasten). Firstly, 20 test mosquitoes were captured and put into
airtight cask testing device with a mosquito-sucking tube, a section of pesticide
incense coil to be tested was put on shelves, then ignited and removed after 1 min.
Finally, the number of killed mosquito is recorded at regular intervals, and the results

were showed in table 1:

Tablel: comparison of efficacy of the compounds according to the present

invention and control compound on mosquito

Pesticide incense o ] Concentration )
. Active ingredient KT50 (min)
coil w/w%
Pesticide incense
. Compound 1 0.04 3.2
coil I
Pesticide incense
. Compound 2 0.04 5.2
coil[]
Pesticide incense
) Compound 3 0.04 5.1
coil III
Pesticide incense
. Compound 4 0.04 8.2
coil [
Pesticide incense
. Compound 6 0.04 3.1
coil [

10



7.6 coil 0 The results showed that the relative efficacy of both compound 1 (2,3 ,5,6-
tetrafluoro-4-methoxymethylbenzyl- 1R- (2)-3- (3,3,3 - trifluoro- 1 -propenyl)-2,
2-dimethylcyclopropane carboxylate with cis-trans ratio of 1.1 of) and compound 6 (2,3 ,5,6-
tetrafluoro-4-methoxymethylbenzyl- 1R,trans - (Z2)-3- (3,3,3 - trifluoro- 1 -propen
y1)-2,2-dimgthylcyclopropane carboxylate) with IR, Z configuration accrding to the present invention
are more than Reféet ¢iefitneflut fPﬂe ulg)ln%lrjlbstantially quﬁ{ior to that of co unds 2,/ 3 and 4.
Use Example 2 Ceimpound 1/(0.3 parts by weight) and kerosene (59,7 parts by weight) |are mixed

under heating to prepare a pesticide. The pesticidg was placed in aerospl cans with a valve and then a
mixture of propane, and butane (40.0 paris by wei was injected into tank through the valve at
positive pressurenfg%ef%fﬁ gerés?ﬂ”ﬁéétfé%te, tv}\l/ itgwgltcggﬁ?ain%ryfiﬁ%yw/\of\t/?% S5 p%%rﬁgﬁofpg ihe efficacy
of the aerosé? gesficielsadimvsduites ymethatig miatttRa(§edridnchsillepsadsaanssgbrding to
0B13917.2-%2dim@aBiticpibgairst H0sis Wwerevptacedinie aatanks Afteoall destipesisuestered normal

activities, Ig | icide fro  sprayed into.t! K. the barrier plate
away to mak@é%%%s%%%%%@% thi) %&Eﬁéﬁ%ﬁ?mﬁi%ﬁg @é%t?e%% lé e p%es_tg 1v%gfs::ﬂrecorded at
regular interVats) thethailtdsy JeBteriefe transiditel i theah Cay e arEr2 i tadrilimber of dead
pests was copueHad aftenfidnhadrmaredtbae mactaitiyt eff hiatteflatyenanicadaint2hl ywaspdatermined. The
results wereghpyyed WBiaRIgnds bablgnd-4The efficacy of aerosol pesticide made from the compound

according to the present invention on mosquito, fly and blattella germanicas Pest KT50 (mosquito/fly!
cockroach)

Use Example 2

Compound 1 (0.3 parts by weight) and kerosene (59.7 parts by weight) are
mixed under heating to prepare a pesticide. The pesticide was placed in aerosol cans
with a valve and then a mixture of propane and butane (40.0 parts by weight) was
injected into tank through the valve at positive pressure to get an aerosol pesticide,
which contains 10.3 w/w% compound 1.

The efficacy of the aerosol pesticide on Mosquitoes, flies and blattella
germanicas were tested according to GB13917.2-92. In particular, the test pests were
placed into a tank. After all test pests restored normal activities, 1g aerosol pesticide
from aerosol cans was sprayed into the tank. Take the barrier plate away to make pests
exposed to the aerosol pesticide and the number of killed pests was recorded at
regular intervals, then all test pests were transferred to a clean cage after 20 mins, the
number of dead pests was counted after 24 hours and the mortality of blattella

germanicas at 72h was determined. The results were showed in table 2:

Table 2. The efficacy of aerosol pesticide made from the compound according to

the present invention on mosquito, fly and blattella germanicas

Pest KT50 (mosquito/fly/ cockroach) Mortality during 24h
Mosquito 4.8 min 100%
Fly 4.3 min 100%

Blattella germanica 6.2 min 90% (72h)
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Mortality during 24h Mosquito 4.8 min 100% Fly 4.3 min 100% Blattella germanica 6.2 min 90%(72h)
The results showed that the aerosol pesticide made from compound 1 according to the present
invention has excellent efficacy on mosquitoes, flies and blattella germanicas. Use Example3
Compound 6 (2,3,5,6-tetrafluoro-4-methoxymethylbenzy1-1R, trans-(Z)-3- (3 ,3 ,3 -trifluoro- 1

-propylene)-2,2- di'l’f@ibéﬂﬁ){cdﬁmla&ﬂ@tQﬁé%&@l%e&tmﬂkmg'ﬁﬁﬂl@ﬂﬁb@ﬁ@@%&%@m@ to obtain a
solution. Thei %Itln Y0) utlon was ci)strlbuteﬁi an gffllter aper Ocmx50 and air d[m?% to remove
t n volat

the acetone aIi)n a voIaI%Ye age oeﬁ((gem?)llqu| cl)c?r?vaaedm 8111&?18 as- O alne e agent

was hung oreHEEHERS of the door of a room.

Use Example3

Compound 6 (2,3,5,6-tetrafluoro-4-methoxymethylbenzyl-1R, trans-(Z)-3-
(3,3,3-trifluoro-1-propylene)-2,2-dimethylcyclopropane carboxylate,1mg) was
dissolved in acetone (20ml) to obtain a solution. The resulting solution was
distributed on a filter paper (20cmx50cm) and air-dried to remove the acetone to
obtain a volatile agent. None mosquito invaded when the as-obtained volatile agent

was hung on the edge of the door of a room.
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CLAIMS What is claimed is: 1. A pyrethroid compound, which is a stereoisomer of
2,3,5,6-tetrafluoro -4-methoxymethylbenzy1-3 - (3, 3, 3- trifluoro-
1-propenyl)-2,2-dimethylcyclopropanecar boxylate, characterized in that the structure of the
compound is represented by formula (A) wherein the carbon-carbon double bond in carboxylic acid
moiety is Z copfigwigion, and the absolute stereo configuration at the 1-position of cyclopropane is R
configuration, namely, the compound is 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl - 1R- (Z)-3 - (3,3 ,3
-trifluoro- 1-pivdperiy tlatnZedifsethylcyclopropanecarboxylate. 2. The pyrethroid compound
according to claim 1, characterized in that the stereostructure of three-membered ring of
chrysanthemic acld rhoityethrthd compoundistrarsconfigsrettorsomaef tRetorhpoundion,3
,5,6-tetrafluarpffepsiyentmateniBanzyt, i Ratidinsrold)pop Ay B-B 21 HaKR1 &y cRspRPANAIaE, 2-

dmethylcyclopropsnecaibonyiate; ., 3,1 pyiethiold compound accarding lo claim 1, gharacterized

in that the stéredstructure of three-membere rng oFrc%r())/san emic acid moiety in't
compoundisépediafiguration,namely,thecompoundis 2,3 ,5,6-tetrafluoro-4-methoxymethylbenzyl- 1R,
cis- (2)-3- (3,3 ,3-trif|uoro-Fl-propen)f;l)-Z,2-dimethylcyclopropanecarboxylate.

H,C  CH,

H,COH,C

F F (A)

wherein the carbon-carbon double bond in carboxylic acid moiety is Z configuration,
and the absolute stereo configuration at the 1-position of cyclopropane is R
configuration, namely, the compound is 2,3,5,6-tetrafluoro-4-methoxymethylbenzyl

-1R-(Z)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-dimethylcyclopropanecarboxylate.

2. The pyrethroid compound according to claim 1, characterized in that the
stereostructure of three-membered ring of chrysanthemic acid moiety in the
compound is trans-configuration, namely, the compound is
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl- 1R,
trans-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropanecarboxylate.

3. The pyrethroid compound according to claim 1, characterized in that the
stereostructure of three-membered ring of chrysanthemic acid moiety in the
compound is cis-configuration, namely, the compound is
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl- 1R,
cis-(Z2)-3-(3,3,3-trifluoro- 1-propenyl)-2,2-dimethylcyclopropanecarboxylate.

4. A synthesis process of the pyrethroid compound according to claim 1,
characterized in that an esterification raction between
1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropanecarboxylic acid
represented by formula (B)
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4. A synthesis process of the pyrethroid compound according to claim 1,
characterizedinthatanesterificationractionbetween 1R- (Z2)-3 - (3,3 ,3 -trifluoro- 1 -propeny1l)-2, 2-
dimethylcyclopropanecarboxyli cacid represented by formula (B) H3C CH3 <CF3 (3) and
2,3,5,6-tetrafluoro-4-methoxymethylbenzyl alcohol is performed at a molar ratio of 0.8-1.2:1 in the
presence of sulfuric acid or p-toluenesulfonig@cid @¢Han organic solvent at 60-130N to obtain the
pyrethroid compound, wherein the molar ratio atalyst sulfuric acid or p-toluenesulfonic acid to
2,3,5,6-tetrafluoro-4- methoxymethylbenzMI alcohgl is 0.01- 0.1:1. 5. A synthesis process of the
pyrethroid compound according to claim 1, b rized in that -
1R-(Z2)-3-(3,3,3-trifluoro-1-propeny1)-2,2-digfethylcy carinoxylic acid represented by formula
(B) is acyl chloridized by a acyl chlofidizin
1R-(Z)-3-(3,3,3-trifluoro-1-propeny1)-2,2-di )
carboxylicacidchloride,followedbyreactingwith 2,3,5,6-tetrafluoro-4-methoxymethyl benzyl alcohol to

obtain the PYINaid EHmPPIA-4..fk by %&H;@éé RIOSRIRASUARGHRFIN ASrhpracterized
IS

in that the co pre ented b alne |so

TR a3, 5. BT AR5 B et ey TS OBl B AP G aiR3on, wherein
the solvent Lss)é‘d:fmra’feéﬁyéﬁélﬁz@tuohtmbmamﬂwm@rcqh@wm@hwanmn the molar ratio of
methanoltom&tggg@ 1-10:d@ngtpatof 1R:31(3,3,3¢rifluoros L preneeyikya2-dimespyicyclopggpane
carboxylic a(il he S vent sed for recrys II|zati 8 sh0105(90]1 1Ol " 7. The synthesis process
according to Calr’n al%grc erlze m’% at Saigensyt alconot s

1R'3.(35 3 rifucgo | B ;>p%o%qum8fheﬁgvg99&98ﬁr%&ﬁ&%¥fi%&%ﬂdiﬁg%aiaﬁwlreacting an

aldehyde ester of formu
characterized in that 1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane

carboxylic acid represented by formula (B) is acyl chloridized by a acyl chloridizing
reagent to obtain 1R-(Z)-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane
carboxylic acid chloride, followed by reacting with
2,3,5,6-tetrafluoro-4-methoxymethyl benzyl alcohol to obtain the pyrethroid

compound .

6. The synthesis process according to claim 4 or 5, characterized in that the
compound represented by formula (B) is obtained by isolating
1R-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethyl-cyclopropanecarboxylic ~ acid by
recrystallization, wherein the solvent used for recrystallization is methanol-water, the
weight ratio of methanol to water is 0.1~10:1 and that of
1R-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane carboxylic acid to the
solvent used for recrystallization is 0.05~0.1:1.

7. The synthesis process according to claim 6, characterized in that said
1R-3-(3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane  carboxylic acid 1is

obtained by reacting an aldehyde ester of formula (C)

(C) wherein R=CH3;,CH,CHj;

with a wittig reagent (C¢Hs);P"-CH,CFs- at a molar ratio of 0.8~1.2:1 in THF under
0~40 @ for 5~20 hours to form a compound of formula (D)
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RO (C) wherein R=CH3,CH2CH3 with a wittig reagent (C6H5)3P+-CH2CF3- at a molar ratio of
0.8-1.2:1 in THE under 0-40 for 5-20 hours to form a compound of formula (D) H3C CH3 1-1k, RD (D)
wherein R=CH3,CH2CHa3, followed by hydrolysis. 8. An use of the pyrethroid compound according
to claim 1 in controlling sanitary pests. 9. The use according to claim 8, characterized in that said
sanitary pests are mﬁscquitgﬁs, flies or blattella germanicas.  10. The use according to claim 8,
characterized in that a pegticide incense coil, electric heating mosquito-repellent mat or electric
heating liquid mosgquito-pgepellent incense containing the compound is prepared, the compound is
volatilizable under Hé r a ribbon-shaped paper containing the compound is prepared, the

compound is Kglatil' @ngpeyature.

0 (D) wherein R=CH;,CH,CH3,

followed by hydrolysis.

8. An use of the pyrethroid compound according to claim 1 in controlling

sanitary pests.

9. The use according to claim 8, characterized in that said sanitary pests are

mosquitoes, flies or blattella germanicas.

10. The use according to claim 8, characterized in that a pesticide incense coil,
electric heating mosquito-repellent mat or electric heating liquid mosquito-repellent
incense containing the compound is prepared, the compound is volatilizable under
heating; or a ribbon-shaped paper containing the compound is prepared, the

compound is volatilizable at room temperature.
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