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EP O 404 922 Bl Description The present ‘invention is directed to the
preparation of enantioner m xtures gsosae¥aBlp- 3- phenoxybenzyl -
3-(2, 2-di chl orovinyl)-2,2-di met hyl -cycl opropane-carboxyl ate (referred to
her ei nafter as c%.?errrethrine) of the 5 formula (1) 10
[err] [err] gi ven i somner ratro by asymmetric transformation.
In the discl O? [ Geshitivadusi :éﬁ' ire 'trQ o@naﬂhﬁrﬁeﬁﬁés’&&%& ﬁ‘énﬁ*yﬁéﬁz}l-o
the chiral gar %ﬂlo g ,g,tgr( thive) sFithez €d
by the synbg d' cs and "trans" are usedtorndrcatethe
posrtron of t ubstrtuents on the [err] carbon atom of the cycl opropane

rrné/ and the absol ute steric configuration of the substituent of the [err]
carbon atomis given as pr nbgr 1R and | S. The foll ow ng abbreviations

are used to indicate the varNyfs enantioners d enantiomer pairs: 25 la
m xture of 1RcisS and 1Sci sR anet hrine ( tac) Ib m xture of |

Rt ransS and ]@t}r sR (Trans Q“'H' mxt re of 1Rcr sR@ 1SchsS | d

m xture of 1 Riran and S.r!}rransis mg Rt™NansS | h
1Sci sR i | Styansr |la+lb |ne(Chin

I nvention is [eeted to such Isorrer m xture :

formula $1) 35 40 [&rr] 45 whic

theoretically possible 8 isoners of cyggnnmethrine at Ieast 95 %of 1
RtransS and 1 StransR (I b) isomer pair or only the m xture of 1 Rcis S and

lscrsR(Ia) and Ib%?g orrer%rrs at aratro of (la): (Ib) 55:45 - 25:75
by \@p_asyrméithe bé!ﬁ o By t.mfﬁnﬁ?fsq%umlarrs rrarfé?d RS G a G (e 20
base and®a sol¥ -~

nld StRAAP fare/ Used b/ inicate the
contai ni ng e leni thé n{orﬁb aﬂs ran&thmowtsm&&m@rmbme
| somer pair . d@rboﬂ'ﬁto“l ﬁnraegreﬁl%liéhﬂ 15 'fhe lSWRSebbrediationd dré ©d
out by a) rg ﬁia.n&merrheqr 0hs Sfifiokidfsand bridRtiomeyse: N Xt ur eof the Formula (1) of
at leaStzsgolaA) DY Wil of Mitdidslarid PstiBRAdIBWSIRHng [FabtegSt 60 % of trans isoners or
cis:itrans i §Pmer s piureof iRahsS 4hd 1SinsFo(Trandii)85 at a tenperature of 0 -
25[err] in @ Syst airedtiRdisRang1sgsst 0 0.5 % noi sture with 0.1 - 0.5 parts by
wei ght of tid et hyinixt#fé 1 eRtRInsFarid6kanss 0. 01 55 parts by weight of
1, 5-di azabi gycl o[ 4rass0] non-5-ene (DBN) or 1, 5-diazabicycl o[ 5. 4. 0] undecene
(DBU) reso | ag ed t aRtdnes wei ght of the starting isoner mxture under
I ntensi ve sthrrind$cis t he presence of propanol at the saturation point of
the isomer i xturdSwEsRhe desired ratio while adding to the m xture
si mul t aneoudaHp wi etymmethrirg ChemIKzat i on react i on ro anol %p%;g t ally
triethyl-am neThQG'eFm!‘VGL"W@'Sr%‘FW'%f“%FUb%W’?s ethrine of ¢ '8‘%8'2 922 Bl
to cyperfethrine is at the end of the reaction 0.5 - 2 parts bywei ghtand
whi | e underoptional gradual cooling a crystalline product precipitates, and
b) after conpleting the asy t/ic transformation the isolated crystalline
masgsi s treated with an aqued acid sol utr N and/or dissolved in the
presence of arbjorganr C water scr bl e sol yent at O - 76[err] or nelted

—r3 co——CH / 0
o 7= Tty o]

which contains out of the theoretically possible 8 isomers of cypermethrine at least 95 % of 1RtransS and
1StransR (Ib) isomer pair or only the mixture of 1RcisS and 1ScisR (la) and (Ib) isomer pairs at a ratio of (la) :
(Ib) =55:45- 25:75 by an asymmetnc transformation of ll.order in the presence of an amine base and a solvent
50 starting from a cypermethrine isomer mixture containing next to the (Ib) isomer pair cis and other trans isomers
or the isomer pair of (la) + (Ib) at an undesired ratio and the process is carried out by
a) reacting an oily or crystalline isomer mixture of the Formula (1) of at least 90 % by welght purity containing
at least 80 % of trans isomers or cis:trans isomers at a ratio of 65:35 - 15:85 at a temperature of 0 - 25 °C
in a system containing up to 0.5 % moisture with 0.1 - 0.5 parts by weight of triethyl amine or 0.0005 - 0.01
55 parts by weight of 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) or 1,5-diazabicyclof5.4.0lundecene (DBU) re-
lated to the weight of the starting isomer mixture under intensive stirring, in the presence of propanol at
the saturation point of the isomer mixture of the desired ratio while adding to the mixture simultaneously
with the epimerization reaction propanol and optionally triethyl-amine so that the ratio of propanol related
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3 i -
5 wi t hout any solvent at 60 - 70[err] and washed with an aqueous acid
solution and the organic layer |s ZasHgsossgf) Water optionally containing
salts or acids and/or the raw product is recrystallized froma sol vent con-
taining organic acid and ¢ as a cyan bindin

é )he \r/]vor ki ng ug’g"r!;gg:t‘%'m"&?“ ﬁ %'P ‘iﬂP'b‘hs 228 3’?%8%9 tﬁﬂ‘fi&'g’gﬁ ﬁ'?’@ﬁ?&?a“ °TB" o’
the Sequen ; g OO e i a?egr étg e%‘ﬂ&sﬂt&a@ Mﬁ'{ ueous
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%?L Js!aié ;ﬁ&la& rs%d&sﬁlliie%%ﬁ aQI:lv
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IR ; e e ”’é‘ide-
ments. ne§<t to %P
(-) 2% [err]C err| tem perature fference and at the
n“ﬁ&l

begi nni ng 1 p% erft biaéhyddSsdticto theWdork gqﬂu&&onréﬂu&spa.latm@dquerwvmaaa y
up to 0.4 parto éﬂ wel ght base are added to each reactor elenent and the

M Xt ur esgi n ea e§dﬁ@éﬁb@6fo§ﬁ‘dﬁoﬁb% continuskBlly taiedlolitin sdidral teactorsby farming lardaetor ciiin by
parts by wei gltbnneétingmmiseres 2 O10redttors/Akichaah beedoolbdaridiheatdd and tontaina e mixer dhd (e ele- by
wei ght of r awnies Bt toldhchiotherar@ddjusied within a terhgerefurg raade ofit+)3D e )26 *CID abrhgst AOPG temand
optionally a fpematukaiifferone,iard abthe begyiheing +papichyl evelight of o desiteld lend proddctAryplalrand opignally
wei ght, and opipitaiibdrty byiweight bide 4repaddedso Bach vwactotelement aod the imixtues) iy ea¢h reagtor are
added, tfse ni opionallyidiutesitwith fuetiier 8.4 dtartstby weight of Brefi seiyent whereafter to the-first reagier1past by s
i ntroduced t o welght of mwdseheraiature fthe fomapinc(l of 3t leget OB Pecpuri andcoptionally # fyrfhes asmours of
the protic solbasajs addaditolesultin 84 garsiby weightyand priionally up e P&H%[Fsl wpl efan‘é' s‘ﬂg’“ Is
several tines athtl‘%m'!@l@iﬁ‘smdé ’ﬁ%‘%‘?ﬂ'f"ﬁ‘f’é’eP’sapF% f{ﬁf‘s y

or' i'scont i nudae ’QBGNPW@"?’"P?F f:t[‘?)?mtl" " 3‘1 ﬁ?}
oL Gecont! ro%m S T {’ : =°°s,, %;3
derth h

AR P s s G shoid gl g o ot -

Isus
reactor chain Bhioa
f avour abl e bé‘g‘ea va' cm,[;srop es ? %%E lﬁ ﬁdg&aﬂémdg%%%% érﬁds ).0 Durln(:lg

the known proggg &.la@n %@sééi%dd%ﬂﬁ@fsoﬂ%rﬁb&\ﬁ@is's@pamfw%ﬁﬂlzbﬁbn starting from cy-
crystalli za%,g,gth qgopnb,r}gxt{,,.gom cy- permethrine isoner mxture. The

crystal | i zal| Ofe rgstalfhtion BEarmibd out iR the PrRedAtEST & B&E8 whith igsUitatieto inthice Bpiinarizatio brethé e
to induce epicambnstohh, bititheuRddsifed idofbrs tanGridblatiallydb tansfomed totHedesiradipsiuctTlispocaser S
can theoget iigiabwrin Ihe olghrild Chbralktrys “dn@syniitetrid ransformatipn afdlLosdes”. Thi s process 30

i's knovvn I Nt NI procssbea disddsed foryiurelyais isamynythe (la) iomer inprerfacad fram the mixgre of ¢is
order". Acceymdimthrihe. THeahetingmatertl was|saspeniied ipa 151 8&Hald excess piidathyl-aminepeit !’F%(z‘ -

i somer is prsaigseirhecantl semied with andrystaliof da)rontaining tRojsSand:15sisR inemers Fi poratia o A11jang
materi al wasolgtios pesysieasionrwas crystaliized showly. by graduabsastingdla efra Rurity @fi PP %P ﬁE‘a'fﬁd with
was di s- 38 o0lavisld ofiatout8Ade GBETEH and 10B11A)- cryst al  of cont ai_nin %
and 1Sci sR i sofimiag pra@esaeswatemsb"ehediorremaaf?tl?e“éhf "F %’ GHid

t al | i zedars iepfers by gpimerizafion with a9 Srgapieor inorgap [RV ‘
obigy ned Zemawaag r et a%gftfﬁﬂ‘t g‘ G : Bgﬁfwgﬁgﬁ“m@“ B
processes WE(F%A g e I 'ﬂ v Of dol by cofthdih %yhfo@dﬂonsl mry of the

Y

sence

cyper net fit |ne ?’l?"b' g 1y

base ndacatal Llﬁ él ﬁ h8 Bu

organi ¢ or il nIu Jté bidkbhbri ﬁi”fi“m hMIﬁEwWeﬁﬁneQ&ﬁunB
an or ganl ¢ hlle nversion, and recoveri the resulting isomers. The
2,6-di-tert- ﬁm@waemd&mby Abiodb(d In (6 BrY dnlaidblky8é dchtongék )
orsuch ags desﬁgl{ tdb@u Bkyl-&himonium haff¥eEataIfét Bigsolved iR ai aprdti Sdivent such as

publication dn%rganlnbmalad\nb@a‘dl&ba%%remmoﬁdhhweamtxmi solugions. Thy prefeay laseis told
slurry of thepsdoiumiciaidk FOTPUBICHoh WoBsheBIe). and a catal yst, the catal yst

bei ng subst ant TRl disgdvantageldr tisipfocéss & aslignificayt deainppeiion ahdedithé sugpested qpastios conditigns
amoni um Corgecinipaniedse.d] byptheforitation dp beanagiieaefivatives oftieFomalias(ld a cr own et her,
agitatingethe slurry while nmaintaining a tenperature effective for
conversion, and recovering the resulting isomers. The tendency to form
benzol ne ester by-products was reduced by including in the slurry an

al dehyde scavenger 45 such as a netabisulfite, and/or a tetraal kyl -ammoni um
hal i de catal yst dissolved in an aprotic solvent such as an organic nitrile.
Anor gani & bases were used in solid formor as aqueous sol utions. The
preferred base is told to be sodium cyani de (PCT Publication WO 88/10249).
The di sadvantage of this process is a significant deconposition under the
suggested reaction conditions acconpanied e.g. by the formation of benzoine
derivatives of the Formula (I1) 50 55 3 3
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EP 0 404 922 B1 5 [err] 10 (Il) 15 The suggested "scavenger-nol ecul e
prevents only the formation of the Eegpggaiopesgeri vati ves but not the de-
conposition of cypernmethrine. As afurtherdi sadvantage the rel ease of cyan
can be nmentioned during the work- ing up as a by-product of the
deconposition. The treatment of the reaction m xturg congisting of several
| ayers further conplicates the reliable indu€rial realfzation of tfAils

critical reaction. May be that Is why in the lnumerou 0 exanpl this
publicatjon no yield results are r(po ...T@ AdihErell ties
occurring with the mxtures contain ng tgget her isoners ia and arcz shown
by & 67461 as wel |, here the pre rati on of the |somOQ?|r of &

di scl osed by .L.CEI&DI@H tri

According to t he presence of {6 @ 0 %tra ner
contam ng@tio at eri al reducedt he i el d of 63 or 36

oner content the crystallization of la could

not be expected and even less the 25 isolation of mxture (la + Ib).

According to a known process pure | grr) b can be prepared by sel ective

crystallization of cypernethrine of sufficient purity by choosing suitable

conditio¥s, |like solvent, tenperature and pure seedl n%z |gQ/stal T e Q

ess lasts sENPeﬁ"@Q“%@R’yengﬁmec“'PWVP'&s q"'VItBe ‘EL " l!
“yield of 800%985&‘!%8’1%‘13 "’sa th ms

cyper et hri S“P‘H‘?é’y g%f t giﬂ‘%‘;&

5oL ) 5° i b e W ﬁﬂf i

él§ asmﬁ @h&&fﬂ breparati YsBmer pair

i ngr edi ent g,"c? ol 9% é' "‘52 Vihehife. AEBHdin 5 this phbtieatidr Ye

m xtures co lleée' E‘w%o % M?tttﬁerl&rtﬁ nﬁrﬁﬁﬁaﬂ’dﬂ G4 8 Gield of la to 63 or 36
i ndi vi dual s Sﬁt Q?Er&\é.s% Jo tﬁl nyﬂalﬁﬁﬁ‘on%fmdléﬁ&%éxﬁmfand 6\en 168d thé NQ
up was igteng gﬁf’ Q‘u,gm, PRy zation according to the present invention is to
be conduct ed |cdimMs Lﬁﬁ&ﬁ@ﬂb&%h Pird 6 +Ub cdne Breparddby sifectivé &rjstdllRatiod\ofeggetthatigine
toourresul t Sﬁuﬁ@ér@éuh&bma&ma&mw&oﬁdmaﬂ liidls6iRNE] empéritive entipere séeding aystah Theymoco f
benzoi ne depig\gttd séstal Woeks. I TRus BB ML 1B mixiule) can Bé ottyieo witida yield ¢f80 % calogated to dwdat s
we do not bipsbrehgairdortented@istaring cypermeitidriesTHe disadvargage f the irecessyisithatithgtother biolog-
deconposiot i @alyddss ealyable sBtehisonees of éyperoetitinegertain unkiliized (ER28i768)- an i ndustri al
process can berhpiddstiaurapalationobiadwien puigprodvets (aictiveringredient pontan abayed7 34) isgfiproblem-
optional |y dfic. Bartbulatiy, the pixbressontaining ls shewiaskinimiteting effegtirdupingje indiyiduaigisprions ligrey he
obt ai ned wi & therefore thepimplifigation of taawpridnigiyp was intsaged pr ocess, whi ch |s
accept abl e fr dike HEGPW'%P@P@BQ forfop RSQ?PWt‘""W%'FMe&S“dM%? '"a?ﬁ@m
further ®et & malstureAcqoring tagur respitsa catplytinapmpunt of waler capglre g’%’é’iﬁ:‘g m%?l"?on
i s based on ;;g%‘(’:%‘g ﬁ%?r""ﬂ?é’?""ls? Prf"ﬂ‘l‘é‘s W?ffesd“fe °°§WB°%'§'§?
asynmetric (?
subLabl e base 4%€° ?qltP h(?é’l"e'%?g';a'h'ﬁ UATeLP ns "hepe 2 mbf%&'ﬁb%"fmé qg&" i aﬁ:)y?er::
epi neri zat i 8}1 "3 & FF'P;;’ °s§£s ' Hﬁa SlaAER UNT o¥°pYop-

45 anol"aha ﬁ-. Em sw' tf |mer|zat|on reaction ata

suitable te ”pefh%te}éﬁw nt a YM@% SF thedt eﬁ fﬂs blaéed bRthb RRodRitibr/thét oA the Bbiktiof Viédv of a

i somer mi xt gﬁﬁ?ﬁm o of S¥osHdbrderriot brbthe Sbibction SE4)sutabld 5209is Gtiaa Gdr
I's add- ed, inlg e r&@!)f‘ﬁﬁ'?ﬁatch&d dpinmdiAatioherld érpstalizatih prodeds ISkl gively amount of prop-
cyper met iy i Aol fdddo be HABed@imulansélrsly With tRélepiidkizitior reablion(k a Afable terhpeliure) wastdbsepveti N e
m Xt ur e sud i the Gty typeirhetiaie Béer MixRid.a sbiyent sultdbledor castalization suci asisapommodl is@rd-
the fornmed eauhenitidRolgentisldisdolvyd th alcertsin &xdentbyrcgmemettoihesdnd then atalse-calladhaaturstien -y eqhon
can be obseribriteh viallie thia mixtueel suddably Sins tocen lemuléien. By fusher addition-of the solveptithedermedenuision s
a base as Warddualtios tak neg selution The segwphenampnen carthe ohsepier i the selvent suitableder saxetaln
can be c#& r izetibnoontainsmdasecpa welk Agcording tojeur observationitheagyrapetris ransfapatipn ¢an be pafried ofts
to our knowimsdtauickiitéesaturetionat qaulibriv yalyeohs to eur kiswierg h.m S?rva;'ﬁre'afs ot yet been P“l*
connect i on Vished inpognestion wittcasymmetrgtgpsiemnation. Therte of tranglo riheiprod

reduced by tofitte f@ﬁ“ﬂ"@r‘?“’d‘f"‘a@' heimprovRd by pdding ﬂ?ﬁ?’lp@_ﬂa P"°?’t"°' FeleetiyRly H’?meﬁ\)‘éd

by adding f lﬁv@ﬁ a&%m 'Ff"gEﬂ’B % ,‘J%‘ se o comee
cryst al ! gsz atghgmfm forme prod tlalready Inﬂugzzggv § asm dewa on Fflfhe %ﬂ%ﬂ:ﬁg ed s ng

the mxture. 15 °C to 20 °C when preparing an isomer mixture of la : Ib = 4:6, then a significant yield reduction and an en-
richment of the Ib enantiomer pair can be observed instead of the thermodynamically expected la enantiomer
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55 This equilibriumor saturation condition, however, neans a narrow
interval and consequently the conpogpgidos2af the formed product is
al ready Influenced by a snall deV| ation. If the terrperature [ s rai sed from

hn o oA e “r% E;E’ sl
Ian

e T e sut Sl -] mpo-
pair can be ‘R&.So‘? Sﬁ %% ev %ﬁq}“ eslre
enant i oner o BlodhSihrifde mrqxtma ﬁg
The sane carr;‘ﬁéaﬁlar. o Fo B b Hael action
sol vent . ggyl nventlon makes 1t possible to ge a pro uct
di f e¥fing fronrhhbapﬂusnsfrsamm@&smaru%hb@&.:ﬁéaé&ieaa%tfarms ng cypernethrine
even by 30 % hyordéridcprdpariikiiesiWherei te isernél rdli6 1a : e 40t 60chs Whlafiky dtérial dt9perthstiring d

| somer rati ehixtufis Geed bfiHelisomner raliB {I£# 1c)a35 DB, (b +Qd)l=Y50 2608 Kyfweightadnt th8 Raction is continued
cyper net r i fe4i RAaYdeptndikg.oh @ amount 418 - 163€ Ghen 'k €45 days at 0150 whille the ralioytSéypérmbtiithe :
starting natristhylzminet ;repanpliisTera.22G3 i NS, Teaadditiomof peparbds prefalably startedtromn tiaiseckd v,
even if the daysmdtentinued sntiptbe $thdayed di sconti nuously. The preparation of sone
i mportant | a: |ifa mistumeefla plh=58 : 30s% beweiaht ie prepaseditnen law isemer mixtuor of @a + toh= 40-35pdirHs)

m xt ur es whe&mMe5h %tby weighfiprused asstarting ingterial and thePmenization ds contiguedferiindO dayeeri al a
cyper net Hr i ne amigomeimixture gidalb 5251 3975+ EQinby weight s ép he|peppared thyn an isomer mixjure pf iy
ld) = 50 - @&de385%Ap Sdlbitdhi= %ﬁﬁ?%wq'cé'e!%vﬁeeﬁs §tarting aterial e asymmelrig rapsformation pad,
dependl ng offetsolationisapied oy 4‘:1 then for 1 - 5 days. at err whi | e
the ratio of dgb%’Pf H??°ﬁ'é"°'?ﬁ°f‘gg'rm AP C angyresvtalire | °‘i¥°Wt? “6'" lsusedgs 5.

Thesgddi ti offta

| f er abl d ol g
cont i nueff U%ﬁersd crylﬂsgierl:d- § +Q(§)]?s°§§:?ﬁ ﬁé?r%iﬁs%l{hg fgﬁ}m‘p uecor:;?‘;rg%é algg%l T

prepared th

wei ght is uiq;gr Qc?da?r rg?iﬁ.p&ldrga;, 40%@3%& aﬁas °h za(ie 'on I S g%anc i Mued

1- . 10 dfays he asy etrid Hsfém&n tﬁ?\ KJ in Iﬂ p oé' of%ﬁlh .so.%QpaZé and r7 Hopéh&y
wel ght g L0 hﬁs?ﬁﬁﬁ&fa tUREET ofi brocsxd Rt in the 1k {4AI tédh of the réackién timedhe réaet

Id) 50- 6@ ,édhylywegmbwgo@§ ,aa@bas‘@.r-lbrpg) spterial. The asymret r | c

tr ansf ormatio FW@HH% folhR thelt @ briadillaMBunt &F bast, §uck 8k ritkberf caitaiding coft@ifiatioh redith Mithelepi- | t
i s pref err eghetifatishPihe britSprddaéctCithd sumersbmanuatmlwl se\adled By doftarindlioi @6 linr6dudéd sok €
if an oily eytierbyaiyofthemsitiil rdacedts daring tha plepaigliondrbg dntaminatidis introduced With il nha-
anmount oo ( lteials-durielg the foxnutationpaihe mblssEittadieqto the exaimplesit i shewn loe kthe umddsipn eglneizatidn e
t 0 t he washicargpbeprevertesl bl suitally agidedcacids fraprdsentessl bip thel infsoduction of acsmall amount of triethyl amine)
bef ur t her r e durthow.thesoducts tanihg stakilized: fihesinvestigalivas ledie fitealement brof pwrlproceseer , et a-
nol and/ or i sdiscatingtoeleraant byofthe present inventiondhareactijnmbtrecapbe acidified of the crysfalline gus-
acetic aci dpensien aan ke digested bysing P8 - B¢ by, welghtf Rquseysacid, RieferabivhyErechipss gcids formic
al kyl at e® nmafid r?h'é""éé'ﬁd“ﬂl%ﬁ apid. fumagig) acidgy é"‘ﬁ%‘?‘fmﬂ?"r“’r aeid of mlalg %ﬁ'dn‘éﬁ“P'BFV opfainipga

perforned i yankiadi %9§E:tnce of both |so ropanol . and n- ro an It i's
an. i nport ant |f1Fé’a'f‘ | |"ﬁtef'H'@'s‘f'bA%‘l "l"'r‘fis 2 CY-
redet i on trr‘f'B rxye ”'s' o 3’?' tebe"'
Br ef erab l h c oride 3or wer ue us mmegﬁ? nié acr rab ydrotg:f oric
m‘:f: ;at Isgﬁ Ogé aEéﬁ L&Q%ﬂal %I?: J?B lc?élr% e Acki o al gcu? n%%

r ther,
cont ani nat i Gmafb, kmenor e ﬁf.-emx.e&t.v.t@&cr J«aamyﬁmﬁﬁ ey lua:f! rrcac::

reactants diaioRid adid\é amﬁmag,ﬂcq@“ggn HaYissgONt am nat i ons i ntroduced wth added
ma- 30 keri al The Prebidch ailviy@ obtainétHs @lclySta; a rhék ok & Soltiardt 88 edtl df the BedHeric® oflopétations.
exanpl es it ThéproduttshioiRQistdbi isdineiastiolafiél 12 britydswel.i on can be prevented by
sui t abl y addedf the teeidtion s efifistivatined akhydiolconditions) thef bs éhtiahed aboSdthe HecOrifbsiion ob f
triethyl anicypeimettnide duo\he pleesnfed.(he etpsesgianof the dedombasitiva alsh rediloes theayerstontgattof thes
|l ed to the edagippmixtupd. of our process. According to elenment b) of the
present PhventBusng thelong teeglmentohewaner a gnall decompbaition edndicdur ip the egaction mixtureuptexlindis e
sus- pensi ottiatesnditipes. dhegefere aesording taslement ). of our ingentigniye alge ierptited tht nagreblem shagidibel,
preferably HZQPMWP%@Q qfithe ndrom:the paint ofiviewyf safety. At each time whan ibwould ba o,
fumaric aci & rt"ab? "am@ﬂﬂmeﬁrﬁrtapaeq@me aeidifieation of thp mediyypan gidehiydeys added to the
cont ai ni %g iee b'a P'nd'wergﬁgzmﬁmg;%w WW*&;Z%’?:W'
suspensi On -
cl ohexane, ﬁgl" 8$Eyest' ‘?h" g?’ anem 'C;) ""thga g rm car bon
tetrachl ori ' ° 'Sdhe ﬁ’fﬂ@rﬁ °8 '53
g'ﬁ ?e%egﬁ tiof |s possibl e enm
e °é‘a‘f°ﬁ? ?%f%"‘

|s preferre ex rac RIS




t t

40 wth sodiumchloride and/or with a 0.1 % by wei ght of aqueous m neral
or organic acid, preferably hydrochlgphisgsseigqd. acetic acid, phtalic acid,
mal oni ¢ aci d, alkylated mal oni ¢ acid, fumaric aC|d or mal eic aC|d sol uti on.

In order to recr taI |ze|th poduct ol ar rotlc sol ve

preferably %me g‘m "@P‘@i "ﬂlsé'bé% x: 'ﬁ%f’f qf P‘%%jﬂ

a mxture i ek rfi,\ozl’ef t kool ool %ng aly
ti

product s o?de? L@ﬂhﬂ rf% ﬁh&&s\é ntln gk a@&n@uﬁ réEcioPéha ?l‘dc{ of

the sequencgada QREth&Edniuision wh cdnb8 BtHicve AR TS urit ivbly OEr ratlo arter

12 nefiths as Wb bleménit d)oféur infedfidnlisHasddon 8@ kécbdiflioR ik toh'mdﬁésus%ﬂhyﬂmbmmencs of the
condi tions, &;hm«e&mnﬁ&m%&ﬁm&ﬂwﬁmmnms proke8scsnibe parRMiedMioR favaGrabiyin
be prevent edy usiig® dohtALGS BF qUasi @bntikabs ch8EaA6TRAG DN THEReaBtioh Qarl K péAGMed EvRtirtdAly or
content @f iqlsicoMinGdublihthe fist cab&the thélerials are cllarjed BrdlistHaRyed édfhubusly whér®dsin the second
however, a s#sakie maRfsRKonBge bpportionsso thatthy reactor Ehain funétidnd without Mierptisre Sevadiréactor

i ndus- tri alchetnseah e fonmed pardileliyofith eachathen It &i praferied toaise fraga icormpctiords imthe reactorehdin on
we al so ens thueckcitchiation ovbypass binchencartiesi duti Thecadvantagedf theynethaeis thattheapsnitycanibe mhle
free cyan f tipied telated nseveral btchyeaciarsand thexdonveysion Af thetrapsformation caorhe imaravedws weth The:
pos- si btée fdwaed produgtednibe prageased confinupyslyand thereforg fhe degompasijion draggragption dyedestanding of
t he medi um &Wbalamq?gg::o@'ﬁmeﬂpwhe@%tdw g a phortertine related fp matesipl|upit ang Hys

bi ndi ng ageﬁled?’lseiﬂf sifigpggn WH“&JPSW"WG"%%@”%?‘PPW&E@"SWF@W ?“""9
for mal - 55 MeEBRONeWY. s used. The so bt ai ned cyano coI | c aC| d n| tri in

he\.yast e m xtTL'i' H"‘Bemﬂ g’? Ientan
heat ing &

sﬁb’“ ﬁ?ﬁ.a '°'“°£€
Feact s on goqmii Ny E%%ﬁ bl b ,35' aﬁftm

ki netics of Y
proc- 5 . i & @,ogg:“ggg@' 3 nocfag c'gﬁ%ﬁ cat e‘g&e g s%%ﬁm&%ﬁ&t«h §
concentration wm robqd8 d.PACOSHIIRGYS bift ThvéhtiorUsig domlinubirsdk intBihitlefit fdeld it slpRE
diluted and it ueasarmtrfbuming Bdhcdntiatiohd IR the RATRGfeadtioH RixtGra! 5080 woRdf Sdmidtifing, fLep
decreased bweg & BropanOIN10520wIDF trieth@ aine 6ET:002-0.01 W% deDBN @ DBLAri fy 1f the

reacti on Ki netitis alscddvantegedut @assiufe that i@ corchtratithe indHe final Gaactivn thixtufecser sdtomplishing

t heor et i el layympeBisal rhmafomitiornshcid becthe follmingmsmoﬁcymemiMeedtMMof pibpanol, 4-14
reacti on caw%xétriethy amind exh.0002 W% a A.oGMIaof BN okDBIgt | cs of 5 second order,
and thi s nmeandn ahbentinuohepreress thef velacity of floiviof thei@adtion njstars sheuidibe b'mﬁswﬂ\our&uwgseful
chai n can i nouresoftherdactorsyplerai t y and t he conversi on which can be achi eved
within tine urihe stapiizeg salutipnsedr produrisecoptaining the cybprmthrien isomerp,as defingthatiove alengawith on
the reco#ni thesigbilizingtacidymentianed akqve may be yged in adipixtung witlk additiyss psed s pesiiide industry for
asymetric PGW%W?M"PYM‘“B‘F" %ee@bwe'owaeﬂcalﬁ"fve &epes. rﬁP%ﬁSth §'t"(?&

5 peaf;:zzgiqw "‘a"‘"‘*"**"“f*’“‘g splm.ﬁ,@ e

ggm : Eﬂgu:: idX}E ﬁ" rﬁ:{ s“ y. ﬁﬁ’éﬁ% ?’9 (fe °&6%?PT""
> V?foﬁjr;é { elgﬁte act or

o that the
chai ns can be 'gl para\a elly Wlt?‘l eac ntﬁere%{t |s pre erre, to use

trans conneg@dwiesi N the reactor chain thus recirculation or bypass can be
carried gut —TFTHdvant age of the nethod is that the capacity can be nul -

tiplied rel Prgiration SrAU0:66Inixkind SFARESSEAAS EsrREHantIdNor AN B SIRGENgSTand {StransR en-
t ransf or mat iaptionte paibib fiomvypermdthate Wel | . The 15 fornmed product can be

processed contToanequipmentetppetieithalntagsetit stirech®C g crpstlling cyparmethrir@Q o) Byt weight pilitg

t 0 st andi ng (oan3848 *Grisintbecitio: ve= 1B byaebight b ~c23di%by veight, loe 23,5 B4 biyweightdd =B3ag a
shorter 4 e byweight) dretsuspended ini aghixture ot 21 Frgdriethyliamineand 3.5 g ispprerfanel.cand thp obdurd isn
can be redudstited for fehaugat 1676 ithe gredualiishickeringruprensionds diutedipurtimes with3é.6 a isoprepancl
savi ng t her @pspinsyery °“'¥'H’@5‘ then the airture isfyrghar sticsed for 24 heouss ptO7EC.Jhe thick suprepsion is filtered,
art hr opodi civwggled | isqpeaRanak 3% @ [spRrepgnah eontaining 025 Porby welght afacetic acid end with 334
m xture of P’H@PWP‘?"H'@“BF“’E’ lfevaeysrahiopm tamppratye; 8710 soewrivhile ceystalfine substancacate opy- |y

wei ght aff e r. pair of 1RcisS and 1 ScisR (la) and an enanti oner of

o A B el R bl 5 i e

i somer pair
0.1 % by wei othe active ingredient of an acid or acid
m xt ur epr ef erably non-vol atil e carboxyli® acids of pKlL = 1-5 such as
‘phtalic acid, succinic acid, tartaric acid, maleic acid, fumaric acid,

mal oni ¢ acid or once or several tines substituted
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.25 alkylated derivatives thereof and/or oxalic acid. Wen carrying out the
process d.) according to our inventigp4bpd@@iCconti nuous or intermttent
feed it is pre- ferable to use the foll ow ng concentratlons in the starting

reacti on m xt ure: ot e” w% of ger et hr i n%?A Jb 50 V\P/ of JSO 20 W%
Y d al [+
o sest o AR ‘é; Mﬁ“ e e e
acconpl i shi Y rm@[;rlca tran orrratlon should be the foll ow ng

25-45 % of = £ 1=l oS4 of)

or eoog @m%%ggwgmféﬁﬁwﬂ 4952@%@%?&&?%&&%%55 tghhe)l‘f/ OCI ty
of frow of the reaction mxture should be 50-150 g/ hour/liter of useful

vol unme of t gRankge@Zt Or system The stabilized solutions or products,

contai ning the cypernethrine isoners as defined above along with 35 the

st abi | i zong Prpaditiomnafat4dB0 miktuard of HRcIE8 ind) tScisRAlA) ardl 1RthARsStand ¢StvinsR (IB)dbini cypers
used I n peswethiride | ndustry for agricultural, veterinary, human health

and/ or hygi eniQnalmap progeed esgiYes incExemple 1 BuPthe C@staIly® cypemirthrinesie replaced dhy 190 g.thick dilh at
m ght count eyramethrinec(puritya 85.6 %y weighi.dsamencompositions 121 47.61 %, byawsightcib:d2|6yf bihweight dc: of
bases has t 82.9% byweiobleld: 3814 %hbysweight) laes usediand) the reagtion ispadormprkat 111Gk Byi¢ompining gen-
quant i t y?5of eetiqng | apdd@1 9 13%) of shawwhije crsyalline pradust areoiglnedhosen accordingly. The
further det ¥PE82 ¥ °6ur invention are illustrated in the fol | owi ng exanpl es.
40 The %’%‘Wﬁ itiors [t 38 1%y %M%%E%\RM@Q'&H%NMWWH‘H‘i‘gwﬂs! fue.
See Anal yti & ?w’gig'f'or Pesti- cides and Plant Growth Regulators: X II,
Ed.\by G Zﬁlngp!a:p Sherma, Academ c Press, 1984.) Wuere it is not

speC|aIIy d the water content of the reactants is bel ow 0.1 % by

onanti oot e "ﬂa R PO RRFAI. 8 rlns o P, () i enfls aha TR b i

cyper net hri et i BYGR3h .n%qwumtawsianmemm%bwuﬁewem&%n&m used
crystal | e . m&i%@ﬁ, 1 223%, ‘K% RighterbOla mwwm(mzee%%@wéi £l d8.71 % @pEr
ratlo la =wesig Enatid | and 495 & s owlwhitd\Ery<iiine brodust afesdebmirdd.ly Wei ght
ld = 34.3 S5@p.: byswcght) are suspended in a mxture of 21.7 g

tri et hy| - amisamercofposilior 1a§48.25% Py Weight TU: 48.6% by whightTé: 11194 Iy welghtSIdi 0.6 Bdy Welght.24
hours at 16|Party:}08.3 licbyaMeightual | y t hi ckeni ng suspension is diluted four times
with 31.% g i sopropanol each in every 24 hours and then the m xture

| sfurtherstiExample4 or 24 hours at[err] The thicksuspension is filtered,
washed with 39.3 g isopropanol, 31.5 9 isopropanol containing 0.25 % by

wei ght of afmppeatienefdReip$iand ﬁn‘seﬂa}ang 1'thn9$|e¢d 1StrapaRdibhisemn cynermethiinect 25,°C
vacuo at room Tthepipdingipaterial is taersame apgiveniprfixerapie 1, hut epimprization isgarded oyiak 23,iCeang §2.1 55
tai ned. # pg%ﬁa"'"eﬁ@“[‘@'ﬂﬂ’mﬁ'?b‘ﬁﬁ‘?‘a‘?e&tlo la = 38.0 %by weight, Ib =59.3 %

wignt 6 égc? aorg%%%%-%emgﬁ?wwpﬁmﬁe G 08k tviston i 79 ol <
dedes i bed ab¥ é‘ﬂ’&g ed with the obtained 13.5 g of prod- uct and with

a mxture tfg éﬁ, 50 i sopropanol and 2.8 g triethyl-amne and as a second
generation 7 g of snowwhite crystalline substance are obtai ned.

Mp.: 62- 63ldpafationof 1RbSS SR 15eR AN Hﬁ&nsé and1stansk 1Y i bﬂmmethﬁho withtbeh %0
by wei ght, | C vhe 304tRy miRteddihe sdntd as uSeddn e WebuCthdthyl-dehifd ékﬁla HogDEN and
wei ght . Examh&e%eﬂe&um@rlemrgstglvmﬁeaismmnél&n a4 obtabe® Of 1 RCi SS an 1Sci sR
(la) and«lRMpeaSeesnd 1StransR (Ib) fromcyper- nethrine One may proceed as
gi ven i n Exasambromhpdaition; 1a8h89.4% B wélgHt i3 67.€ So/bg weighit] 16:11126% bySwelighp Idom& % bpweigid0 g
thick oily Purity: 98.8 % by weight.

Example 6

Preparation of 1RcisS and 1ScisR (la) and 1RtransS and 1StransR (Ib) of a ratio of 40:60 from cyper-
methrine with n-propanol

To an equipmment equipped with a magnetic stirrer, thermometer and having 2 openings 100 g of cyper-

methrine oil are added (purity 91.4 % by weight, la: 16.6 % by weight, Ib: 21.5 % by weight, lc: 21.8 % by weight,

85  ld: 31.5 % by weight). The material is stirred in the mixture of 14.5 g of triethyl-amine and 24.1 g n-propano!

for 4 days at 10-12 °C. In the mean time the suspension is diluted after 24 hours with a mixture of 14.5 g triethyl-

amine and 16 g n-propanol and the dilution is repeated in every 24 hours with 24.1 g n-propanol 3 times. After

the addition of the last solvent portion the temperature of the reaction mixture is cooled to 5 °C and it is stired

7



cypernethrine (purity: 95.6 % by weight, isonmer conposition: la: 17.6 % by
wei ght, Ib: 22.6 %by weight, lc: 2ZpQ4aépgpei ght, 1d: 32.4 % by weight)

are used and the reactlon is perforned at 11l[err]. By comnbining gen- 15
erations | (91 % of snowwhlte crystalline product are

obtai ned. kgﬁ?ﬁ’ﬁ i’\%%iﬂif R @gﬁm&gﬁﬁé ﬁawg q%:g?@y 56 ho %

wei ght. 20 repa on o ure o nd 1Sci sR

(l'a) and 1%&3&%&@3&4@5@%&&4@ |§é@d@ﬁ%¥9§gm~ 167%%63;%19@1@ 0B% pPhageed as
glve\J/ln EX pixiy- 99.8 %y weigit. St arting materia crystalline cypernethrine
S

are used 25 (m.rdvaabrau g/mauermidwaysmzed?a%gﬁen% Bympehght, 1b: 20.4 % by
weight, Ic: 26.6 %by weight, 1d: 28.7 % by weight). Fromthe conbi ned
generati onsekamphélz | | 95 g snowwhite crystalline product are obtained. M.:
64.5 - 6. 5[err] Isomer conposition: la: 48.2 %by weight; Ib: 48.4 % by
wei ght; 1c: 1.Tba%dupligatevenuidped withckontfolldd céoliby andeagplt heatifig and propeli stitref6f BGOO0iler gpht .
30 Exanpl e #padiy 609g eftcypermatiirind 6(pusify: 927l bylvidght Bonfpbsition(fadiic)=#2r%6bya®ighta (b+ld) = 50
1StransR (| [ byfweishl).(13R kg ofwetydrowsdsaptopahl (water cofftbnt: mexa0-2 Yorby weldhtE180 &4 off aphydreus
same as gi vé&iethyhamine fwaiar content: ma. 0.2 B birweiphilare asided and the mixjueeds disgelvesiundesstising.Opand
52.1 35 75y Eenplin4oiof (e 3oy weloht @-ﬁ# %hxel@lsh%wmeﬂ‘maeedm ﬂvsh“ﬁscaﬂ bes @F%
by

| soner conpé%th"g 69’?5 Fd“ °’2‘H t‘B"% WFH““‘W%“%% FFt"edF"@ 76C for
wei ght; 1d: n drg s siyred again
O 1 et gt Fha r*yﬂ"iz o f’%%"” Semsis. 75,
et 'hf.“ﬁg *g} o ﬁ &3%@"? il A
1 but trfetf refaheq,ccgg E‘Bpg L3 rh ebta%%ﬁ' nsnon
and 11 95 g on %o

| soner corrp to/f)a X\ﬁdﬂma oFs |

by wei ght; pwegu@h. dr| ekl o FisoE s and
Pr epar atwn quitipb W th dﬁ Méiktind seloBBERE ftsl&}np&ﬁho@

ratio of 40a§QrdfanG@éfﬁ9iis‘ aayetabhwwughmnuy BS. Qwﬁb.gﬂmcmmmywmrem)

equi pped W tfpyaveigigneti c stirrer, thernonmeter and having 2 openings 100 g
of cyper- nwpudty:ione %bylwelhte added (purity 91 A % byweight, la: 16.6 %

bywei ght, Ib: 21.5 % by weight, Ic: 21.8 % by weight, 55 1Id: 31.5 % by

wei ght) . ssTh&Examyile8i al |1s stirred in the mxture of 14.5 g of triethyl-am ne
and 24.1 g n-propanol for4 days at 10-12[err] In the nean tine the
suspension is %elmwemaﬂtaegim irhiexample fbutla friction disc atireer ip fised Andthefourthj dilytiony after the
am ne and 1 girddiytion put gftan 4§ hoursdihe mixues s stired ferABAioureatioiC andthe material igdjipted
with 24.1 g WHh f"fs | (31.5 9) pEisopropanole Fherpidure i§ flirther Gpplegrand #icS Gt stiged forAthours
portion f%eaﬂzsﬁtg@r"ﬁf‘lﬂ%hﬂﬁ Aspivep plamnis! 90 9.4 sow white gysillipamatesiakgreqbfainedyn g | ¢

L2 ot ol o rompreoE R e SR 4t R v e SRR EA R o o

1 the produgt.is dried. In the first generation 82 g of snowwhite
crystall me%ﬁ'ﬁ%ﬁ?—ance I s obt ai ned.

One may proceed as given in Example 1 but 0.1 g DBU is used instead of triethyl-amine. In the first and
. second combined generation 94 g white crystalline material are obtained.
M.p.: 62.5 - 64 °C. .
Isomer composition: la: 39.6 % by weight, Ib: 57.2 % by weight; lc: 1.2 % by weight; Id: 0.9 % by weight.
45  Purity: 98.9 % by weight.

Example 10

Seven reactors of capacity 750 ml and equipped with cooler and stirrer are connected to series. The first

50  reactor is cooled to 0 °C, the second reactor is cooled to 8 °C and the further reactors are cooled subsequently
to 14, 15, 10, 0 and -10 °C. Into the reactors 100 g of 1R cis S and 18 cis R (la) and 1R trans S and 1S trans

R (Ib) isomers are added at a ratio of (la) : (Ib) = 40:60 and at least 95 percent of crystailine 2,2-dimethyl-3-
(2',2-dichlorovinyl)-cyclopropane-carboxylic acid a-cyano-(m-phenoxy-benzyl)-ester (Cypermethrine) are
added. To the first and second reactor 30 ml isopropanol and 30 ml triethyl-amine are also added and in addition

85  to the third reactor a further 40, and to the fourth reactor 80, to the fifth reactor 120, to the sixth reactor 160
and to the seventh reactor 200 ml of isopropanol are added. The mixtures are thermostated under vigorous
stifring. To the first reactor 100 g oily cypermethrine containing all cis and trans isomers at a ratio of 41:59 and

of an average purity of 94 % and 30 ml of isopropanol! are added. The mixtures are continuously stired and



Mp.: 62 - 63[err] 5 | somer conposition: la: 38.0 % by weight; Ib: 60.0 %
by weight; Ic: 1.0 %by weight; |d: epo%osbdagivei ght Purity: 99.5 % by
wei ght. After evaporating the nother liquid is recrystallized as given in

exanpl e 1. Eé?%oﬁrszo Qf'r;;(?ea l% Bﬁl‘i’e anﬁ&% ci'\‘l‘ I‘iemaﬁ;&%ero%hguqﬁjix ﬁhjfbg
and vapour i {oF, aﬁHtReP i&fof L ineGhd %ﬂ eadtil fs!répla gp Of
cyper met hri R&urdthe m bk df £ d|| S tRdtR drhifdand Heéhﬁlk Gf)the‘m

wei ght, (I bsdednd reao&O.s ?{asbw %b m deactor &l Hsl oﬂﬂe COMBNE Bt Pt Pea M isPaEB@1o ¢

content : 5MaYeactbk ThelD 108 g BdyEERhethrih® Bnd a0 nid b istplopyil S160NS! akel dghih Bdted fbthe Tist Eéé&&r%hd
contient nmax aftdp 12hdUsiRirrivghedinst Joadtérds diGteDith 30 ehi df BiRthifaining BRY théthifl réseer i Atlitedwibe I
stirT ng. Oae miliSopropanarend thy hdlf of the MixtukdsarepasiBd fronbtyie thitd igddtor tolthe faurth Seabfodyid from
wei ght) cyp éeradohd resutor toctitecthirigestoy arid b ithadirsti@actdd & thekdemhd feattorseedi ng at

25[ err]. | n orRepeatibgtheiaeding iroaf typbimethdrsantiisoprepand aftentX toomrstiming land dfter thepassingmn
is stirred &endterial§thefirstyeattoris digtednwithr30 mi trietyl-amine #nd therdy 4.4 & 6. andi7rrgadtirserediiate® 2 3
kg anhydr ouwith 4o Pﬁmmnolmnéthautilf@ﬂthe fPactorsiie Rasgedto the next feagtas endtheireduétobtaipet at
hours at 3 thepnddftmedeigr chain jspassedon tse)f&tpwaﬂelwhe!e epemijoncagquensads 19poated atevpry 12
stirred for hous fgagy ime thefitered mptasial whighrantaing,1 Po\by welalit f fermaldpiiycess washed with iso-

| sopr opanol P@P%“‘&ﬂ'ﬂ@'ﬂ“ "é’EFG'L“’I agid anddeied affaom {emperpture Ateach;fime fa g ofspovy whitpicrystliing 5.3

hours 20% a “ 'a" ction s then cooled to O -
(-5)[err] a “é’r“g'da' "394}596’{;W&?P‘grpa'fﬁlénéﬁé'i?‘#@ﬂ“@? ®t al - suspension is
“filtered on ter equal portions with nitrogen. The 120 kg
- crystalline I?J&Srglaeég\/\%? gg‘gmﬁ'faél "er cake with anhydrous isopropanol,

filtered,, Md with 4 % by weight of acetic acid-isopropanol solution
and filtere i trogen pressure. The obtained crystals are dried for 12

hours at 40 - ghodrfrbaclord bt d&dacit)@pFsond e e with cBbibr ahil el dde BonHébfad th SSFLEEThe first
equi pped Wi frdactdr @ﬁﬁ\ﬂer&ltb b €, the 26K3nd“dacttr toB YO TR thifd rBRtoPio 25 OB Al tikS6hrth kdaStor to
conposi t i on 204 shd e t@thbitedolo @Moma ) ten(pbahres béifg by 54C Iowel' tharhe previcudreactor® Go 3
% by wei ght the(rdetors™00g Boriér Ipsir (Wp brg Blided Cdnthining atledlt §6 Kchstallive ie@d produbiiand tothe fisst . O
% by wei ght and¥scond Feaécton3b el tBethyhamineahd B0 mDisprdpatol @8 ghvan. In aidiibretoihhido the third redttor
friction di adurthérdOraad toitise forsib ceastaBOtane toftineLfifth ineackdrl 120,i tothe alkth evactbi80 ki to deventh
di | uti on i s reacior300 chi isepropardd @re gidéh. Theumigturesidre thenmostatedbunider cotinuque wigdraus stiingandir s
at O[err] athén tote finsh teaetorA0 ¢ of oitii cypermethring cdntaining et trane lsome@s and of B avE@agypurdy of 94
i sopr opa#ol % orexpenmethrinemelt and 3p m} isdpeopanolaes addedaAfter 12thourgstifring 30ml priethylaming ane pddgd

for 48 hour $ thefirstzaagtor; Half of tip dilyted mixiyre Is passed fodhe nag dﬂﬁ“@l@ﬁﬁl%"@“ﬂ@"@j
of snow whi taﬂd isgpeoRang| '?’PPR?‘eﬁdtﬂef H?“’ﬁ?%“‘@d’?&itﬁ'?é‘tﬁ"em is-dilyted with 36 me;s'zthne
conposi t i on:halfcfthe mbtugs ia fe; Hprig '{?sseﬁg’“!?th}ﬁd P'f°f1h8°°"9“ "“"‘”"
wei ght , Id 'sd’a?"d a."t°' 108 9 GYPR G“ "ﬁp’&g@ ded to
Exanpl e m' e thi ?Td%nd
second conb 6‘@" on %’ll" $tt ésrpaﬁﬁed

Mp.: 62.5 _ e econ ré cﬁ?%%ﬁ 9 A al thesecon rea r y

by \wei ght ; 9, Mo u.w S’h;lf %

wei ght . Exa'aﬂ Hfsgedrt@lﬁg eRfrﬁa rﬁmﬁd (¥0

cool er and g ihb fieF and i whld\bpRralichBedunc® R répeated at B 1bh§t}su§ﬁanjtﬁﬁcfh9ﬁltel-e'ﬁnﬁ

to O[err] tRmiclkHeasmtaing 0/08 &yWeightof forficflyde & visRddith RBstogahé? cniring@ls % @mtcca.&.a
are cool ed ahdded]atedin tymgefatutel At ehbh time@5 g @f shovelwhité Ofystéllink proliutt dle btidined e6itdiriigDs
100 g of 1Rei&(&iswmerphis cis R(la) and 1Rtrans S and 1S trans R (I b) isoners
are added aMmms0ac.i o of (la) : (Ib) = 40:60 and at | east 95 percent of
crystalline 2,2-dinmethyl-3- (2',2-dichlorovinyl)-cycl opropane-carboxylic
acid [err] cExamplé 18 phenoxy- benzyl)-ester (Cypernethrine) are added. To the
first and second reactor 30 ml isop roPanoI and 30 ml triethyl-amne are

al so added andPnernay arpeed afdeseribed ip Exapple 1 fiwithithe exsention that s startingapateriel Cypannetoriye
the fourfh P’SSU"S isqmepsiaba il qf ;1 jsusediand aspoeyingcrystaliqsrvatal containingsomers leiang
and to the Ms& FRHR of 1=L40f jfan smerintgf atjpast 95 9 s y3ad 50 of $naw Mhitpstystalipasubatanes gre.ab-
are thernos nder vigorous stirring. To the first reactor 100 g oily
cypernet hri Isome”ﬁ}?“ I ni '?1948‘3% cis and trans isoners at a ratio of 41:59 and

and
55 M.p.:65°C.



1

of an average purity of 94 % and 30 ml of isopropanol are added. The

m xtures are continuously stirred arﬁlo&ugzzli? 0 404 922 B1 after 12 hours
to the first reactor 30 mM of triethyl-amne are charged. The half of the
diluted m x | 5, passed to the next reactor, and the addition of
cypermet hri tE|-|1’§-‘;"gq!1f|§rsopropanol to the first reactor Is repeated. After 12

h th t saribe {ifiex i G
ours the mx ﬁéﬁ aghéﬁﬁbéﬁ%%nﬁ’pﬁtbéﬁ ﬁ’ﬂ:’tﬁﬁed W &cﬁé?m'a‘ rodlict “!"%t"%é

ani ne and tlgﬁ'd lafRSd with 295y Welght
third regct Wjdr&ﬂ ?Ekﬁe ﬁ%s °buﬁtﬁ 5005 héptine bijl widhea® Wi 58 D

secqnd 5 h@@%r@&mﬁh@w s%mﬁbngma mi GMF&&FM b N6t satlivelteed Sbdllin-cRibride S61380R BXd the
al cotol  ar e nipgiind 18 crgstalied irider grdudi kéohing th C] THe predipitatddisBiistahee ikifliefed aid dried. IERGY
the first rame8o§ofiwhitebrystalli juttlarePbtaiibd. Of triethyl-amne and the third
reactor is euftyed%ws th 40 m isopropanol and the half of the mixtures are
passed f roomidoiner ritiot la:tb +380508r to the fourth reactor and fromthe second
reactor to Mye664i°€d reactor and fromthe first reactor to the second
reactor. Repeating the feeding in of cypernethrine and isopropanol after 12
hours stirriBxmpletd after the passing of 10 the rraterials the first reactor
is diluted with 30 Ml triethyl-amne and the 3., 4. . and 7. reactors
are diluffed wiQnemaypraeedssgiver ?@m!ﬂaﬂbuam%wmwtheq"ﬁefth"@&etf’fGM"%m'"g
passed to t 19 kwyeigh E"&f‘,’mﬂ'd"m&‘s Hé"' r"‘%a@tby '9%?% é"a‘*ed
react or chal‘”ﬁhi"‘g" ?Tg"(“l‘féay "(’é?edéfﬁg

oy o P&‘E‘P sl
lals Y t
Concal ns St =y of iy azgfiwsia aginy §f iyt

cont ai ni ng id and dr| ed at roomtenperature. At each tine 85
g of snowwhi 5%5&%%?511%9%% 15 substance are obtained. Purity: 97 %
contalnlng I somer pair la and 58.5 % isonmer pair Ib. Mp.:

63[err] Yielgampigigated to the starting material: 85 % 20 Exanple 11
Seven regct 6Ts of ctapacity of 750 m equi pped with cooler and stirrer are
connected i N SGHein®§ proddd@ ad ddséribed ift Bkedniple 10 ButltiRy BRIl Bbthifbd ADth@énd]of thé faGetsreReRs!
reactor to 2&jtQlized with2® BylNekght of H9@6dhRRFic dcid, exfrdcRl ith ettiyFackiat ahdihe drdanic Rijet isWashie®
20[ err] and sttines withs0 hedf 0.5 Stsiwdight obdqaedus pitatic adidsolutdizedtaihing 025% beweight & yonbdidar I |
| ower than thixa gad efter evaporation it isalissolved th &2doublé trduntecsfi 2 Bichy veiyBt®f phtalis adidmetiamblrand
(1 b) ar esmaddeystaltized redergravyal abolihgeta s °CO Phedrystals sitectitéredand driegl. $6 goaf i whiteleryatalling e
first and sowmdwtarpeoltegitedr 30 ml triethyl-anm ne and 30 m isopropanol are
given. In a®uity:9%Pfe to that to the third reactor a further 40 and to the
fourth reactsgmengetioglgdp 3¥:%8he fifth reactor 120, to the sixth reactor 180
and to seveﬂ’f‘%‘s‘?@&@%wasz{']@‘amedP%ﬁP'E?HéFﬁB“ZM‘“@l ven. The nixtures are

t her nost & eMR#%3EF- conti nuous vigorous stirring and then to the first
.reactor 100 of " |y cypernmethrine containing all trans isonmers and of an
aver age pum%Q{M 30 % or cypernethri-ne rrelt and 30m |sopropanol are

added. After ]8 h r% ris ogedgngExamplta b%&hhMA raﬁ'ler qu

reactor. d—lalac,y %orhénl E%ﬁ of %ef Th@ {%
addi tion of %@ fth

m xture of ﬁ‘a dquJusEdﬁﬁGﬁ&htahﬁg 6l bty :gw aWﬂon

of the m Xt Uit i BxtiabtSd HRCEBR0 thi (4898 xAbnelahid Q@e‘ﬁ&@ﬁthtsﬁnﬁb% Byhdefgﬁioféh%@&ﬁbhtalﬁ'& d
hal f of t he s@ioh @it 1001ml 11%8) rhdldid stid'sBlaGdnOThus 535PCHIRTk doRtidnlre SHBHRH Sonkafitg (BRI%
Then, 10@& g isonErpaiRi 106 % Godér@aiol aid 0.3530 [86rAgi pair 18 bIRIDRBI% Bdnter piiad.n added to 35
the first reactor. After 12 hours stirring the first reactor is diluted
with 30 M d&kabple # hyl - ami ne and the third reactor is diluted with 40 m of
| sopropanol. Half of the content of the third.reactor is passed to the

f ourt h r eact orOnemebyiproceedah givandrBxaniple dQwithdhe axceptidnghat the mdteriab abttined abtheertdioéthe
from t he® i resctorqbaln is@eidified with an aguecyseplutienaontaining 3% by wejght of h lodc agid@ind 9-0% Dy of
cyper met hr i Melgbhetformaldpfvae Ihrymixturgp exiracied witipdOf a1 ef peteglether (1 Hiader heating tp %G or
i s diluted V't oganslayp ”‘EW’B 'Iha&FH“ﬁ‘é!’sa?l'H“{‘ fRotatning 0.4 % byryeig '@fhm?!ﬂ’e'wd*’?@é’ét’brs

are diluted 'ﬁht&@ ’ﬁ@aﬁél” hﬁ?fm'f"r?es;o[%‘f\‘tc@m“;oﬁ;:‘% g’lf'?ﬂ%
reactors_js

of the r5egact ool t A h 'Eﬁ% gB "é’%@?g:‘i‘: b
sequence |s 1) "é?" ? gﬁ % §" n"f "?F%er ?

mat eri al | g tal ns 0.05 % by weight of fornaldehyde |s washed with

i sopr opanol cont aining 0.5 %phtalic acid and dried at roomtenperature. At
each time 85 g of show white crystallinel®product are obtained containing 98
% of (la) isoner pair.



¢ Iy

45 Mp.: 80 [err] Exanple 12 One may proceed as described in Exanple 10.
with the exception that as starti ngepat4e4e2i81Cypernethrine 50 containing
cis-trans isomers at a ratio of 1:1 is used and as seeding crystal a
crystal conb@d RkGg isomers la and |b at a ratio of 1:1 and in an amount of
at least 95 % i s uUsed. 85 g of snow white crystalline substance are ob-

t ai ned. PurlE%ph%?s%lsorrer ratio la and | b 48:49 55 Mp.: 65[err] EP
0 404 922 Br£=xXampi e 13 One may proceed as described in Exanpl es 10 - 12

W th t hegexcepideQay SB@Jed bé\Gven ifiEkHinble POSuRAMRPHashihg Wilkindinid abld sdilén ih 8@ fdsitep of

chainscont aigidiwdeking ugfoliwdaling 60 ) Bt wetdr afe @ 4iRnG BB ¥igénid 18yeis bébihie o e kblutidn 82 Ry

wei gt of agtissprbpariol is adtgdlWwRIEN BoRtaihe 0.4 ¢ makic déid. The Miridreasdrystullizéddinten G6wW cooling.

heating to @herlfilittich akd drying87@ ofivhile @fytallig prodakt We shtaifed)wWhichvis & isdnisr iixturs ofa:lb =

hydrochl ori @9.&89.81 sol uti on, 100 m of water and 100 m of saturated

sodi um chl oPintte 988kt i on and the m xture is crystallized under gradual

cooling to Mp.[64r86]°CThe preci pitated substance is filtered and dried. Every

tine 87 g ofrhmmeeraétrlymiaﬁdlthmnqﬂe%mesheﬁﬁfeob‘l?mﬁ%d. Purity: 98.5 % 10

| somer ratio: la:lb = 39.0:59.5 Mp.: 65 5[err] Exanple 14 15 One may

proceed as &ample 1% Exanpl e 10 but the product obtained at the end of the

reactor ®hai_n_cont ai ni ng O. 3 % by wei ght of formal dehyde Is aC| d|f| ed with
2 % by weig E‘FV drochlo caC|d e is extr VMB

di chl or - et h?” n %) r.pait Ib nelzy‘ﬁrol? u he gﬂpag’

aqueous hydREHIEARS "szaa fﬁbe,,m‘i“ :@j 20 ﬁs.:ﬂ:fz.., A ﬁ

evaior at g usfﬂ"’ . ﬁ’ow e é"a’fi’zjg né,@nﬁ"i"? i -ﬁf?b%

under gradug Ina
product are g ,3 Rstahd
63[err] Exa;?%“l g“’ gm,yﬂ,pforco oy ESCI’I% yal n Exarrpl e 10 but the

pr oduct obtalned at the end of the reactor chain is neutralized with 2 % by
wei ght o$s hydrochloric acid, extracted with ethyl-acetate and the organic

| ayer is washed 5 tinmes with 50 ml of T8bbe % by wei ght of aqueous phtalic
acid solution containing 0.1 % by wei ght of fornmalde- hyde and after
evaporation it is dissolved in a double volune of 2 % by weight of phtalic
aci d- net hanol ,and_30 ystal lized under gradual cooling to -5[err] The
crystal sstare FlrtéPeﬂ iﬁd dried. 86 g of snow white crystalline product are
obtai ned. Purity g Isoner ratio: la:lb = 39:59 The isoner ratio was
unchanged after a heI Ilfe of 12 nonths. 35 Mp.: 63[err] Exanple 16 One
may proceed as disclosed in Exanple 10 with the exception that after
starting the reactor sequence 40 a crystalline cypernethrine of 99.5 %
purity cﬁhtaining cis and trans isoner ata ratio of 4:6 is used. The
material transport is carried out in every 24 hours. At the end of the
react or sequence the obtained suspension is acidified

40

"
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wi th an aqueous solution containing 0.4 % by wei ght of fornmal dehyde and 2 %
by wei ght of hydrochloric acid and gpossae2xesacted with 500 m (433 @)
xyl ene and washed with 50 ml 2 % by weight of aqueous phtalic acid solution
and 100 M (1 % rmaleic acid solution. Thus 535 g Chinm x solution are

obt ai ned contawuﬂg—e—g—%-&—heﬁﬁaah—k&——re—e—%rrsmf—parﬁ—b—and
0.35 %1 somer paiy 1C apfh O- 28 YiAAUPInRAL lsol ShiofGEBE, LhngddetiEy Proceed

as given in Exanmp h t he excep ion teria obt ned at the
end of the 50 reactor skt n i sO4® dified0 \Mtﬁ‘an ah&e'b]us sol &

congﬁ} ni ng 2 % by wei glﬁorof hy OCh|\OI’I cxaci dvand .4 O/&fby Wel ght\ of

for dehyde. The m xtur the .~ 100- 120)
under heating to 60 [erP{. Thg)% gﬁ? %/ %92 %@ﬁ attfeous
solution containing 0.1 %by wel ght of for mal dehyde and 0 1 %by wei ght ‘of
hydrochlsric acid and tBe washilng i99.9 e38at ed?vit t 450 #% of 4& sobditi on
containing 1 % by wei ght of hydrochloric acid and 0.1 % by wei ght of

formal i ne, w Pht&ldenr water and 50 nml aqueous sol ution containing 55 5 %
by wei ght of digshyl mahonic ag d, g9n¢l tlpe owmgagi c g ayey.d sseepasntged and
the solution is crystallized under ‘sl ow cool i ng. After fil trat| on and
drying 88 g ofphﬁmw white crystalllne |sorrer m xture of la:lb 39.0:59.5
is ob- talned rlty: 8 % Bl Pg 5[ rr] nple 18
5 One rra oceed S gi ve&' in arrp e 13;?)9ut a ter9v\§/ash$n V\/{'E')t@ﬁl

mal oni c acid g%g_t an in the last step of the working up for washl ng 50 m
of \water_are us and the organic |layer is separated. To the_solution 0.2
m of isBpropaetd is added whi dh cH®8ind 0.32-Y of0raPRit adid. %t

m xture is crystallized under slow cooling. After filtration and drying 87
g of white crsieinine product are obtained, which is an isomer mxture of
la:Ib = 39.0: 52i8. 10 Burity 9B.59%.Mpo 64-9(96?errﬂ) The.9 so0er @890

remai nedy,unchanged after a shelf life of 12 nonths. Exanple 19 15 Stability
test Acrystal IMadenicyper nethrine isomer mixture of 99.9 %purity containing
in 40 % by wei 1 g ofy ysomerg paigg ba d i 0 %by g I i soner
pair |Ib is di sagﬁf’ved i n025n1 ofotolfje?e %d tgr?egsol ?.Itl gﬁe? slggl I utgggéwl th 8
m of anhydrousMa%@ol Simlar sol ut| ons are prepared fromisoner pairs la
and | b, sespectively. To the sanple variQus ac s gi

fol | owi ng tablai8re adddd, disshlv o /w?% Em h ¥anh§1’§r

et hanol and 1Q % by vol unme of triet hyI am ne in anhydrous et hanol and the

sol utions are 'aff d to stand at roomtem perature and after 1 week the
i somer conposiddidn of tHe subst@incedds dkaniWeld. The P8slt$ ar 86.9

sunmmari z& in the following tables 25 Table | 30 Y=1la +1lb X=1Ic +
|d 35 40 45 5(Fumaric
_ acid 2 0 99.9 0 99.9 0 99.9 0O 99.9
v
© Oxalic
acid 1 0 99.9 O 99.9 0 99.9 2 97.9
Oxalic ,
& acid 2 0 99.9 0 99.9 0 9.9 O 99.9

para-toluene

sulphonic | ,

o  8cid 1 0 9.9 0 9.9 0 99.9 49.9 50
para-toluene
sulphonic

- acid 2 0 99.9 O 99.9 0 99.9 2 97.9

12
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55 EP 0 404 922 B1

Aci d Aci d Triethyl -am ne sol uti on anount
conposition sol u- oOm 0.1 m 1 m 5 tion,
X Y X Y X y (Efudleng % (% (% (%
(% (% 10 - 0 0 .99.9 50
49.9 47 45 40 43 Phtalic actgpble 11 1 0 99.9 0
99.9 0 99.9 50 49.9 15 Phtalic acid 2 0 99.9
0 99.9 0 99.9 5 94. 9YMakelmi cXacs dld 1 0 99.9
0 99. 94 0 99.9 3 96.9 Maleinic acid 2 0 99.9
0 ( 99.9 Q 99. 9 Q 99,9 25 Malonic acid 0.1 Q. 99.9
0 99. 9 5 94.9 50 49.9 Malonic 30 acid 1 0 99.9
0 99.9 0 Acizh 9 Achd 99 Teiethydremingcsqjution amoupt, composigion 99 9
0 99. 9 0 99.9 go3u- 96. 99,,,55 Funapi,g agi d 0. 1 m 2 1m O 99. 9
0 99.%9 0 99.9 . .0 99, ali ¢,aci . 1., .0
99.9 0 99.9 0 ‘i@ g 5 57 o ¥xcal e 45 dcid X Yo
0 99.9 0 99.9 ml0 9% (%) (’s99. Q%bar éi’sb ol G&he €%) phé¥) c acid
1 0

sul phoni c acid

2

00 999951 Q55 989 450 090 % 2

- 0
97.9 12 ® EP 0 404 922 Bl Table |

2

0 99.9 0 99.9 . 4.9 95.1
0 99.9 0  99.9 0. 99.9 0O 99.9
0 99.9 0O 99.9 O 99.9 O 99.9

0 99.9 ¢ 99.9 0 99.9 0 99.9 .

Phtalic
acid
N 20 Maleic
acid
Malonic
25 acid
Fumaric
acid
30
35
Yot
40
45
50

13



Acid Acid Triethyl -am ne sol ution anmount, conposition sol u-

o ni 0.01 m 0.1 m Epo4°4392£r§1t|0n X Y X %
X % X Y - 0 99.9 50.1 49.8 46 45. 8
41 42 phtalic acid 2 0 99.9 0 99. 9

4.9 95.1 20 Mal ei ¢ aci'd 13@;;Lll}, 0 99.9 0 99.9 0
99.9 O 99.9 Mual onic 25 acid 1 0 99.9 O

99.9 0 99.9 0 99. 9 Funari ddacid = 1t 2 0 99.9 0
99.9 0 99.9 0 99.9 30 35 40 45 50 55 13 EP 0 404 922 Bl
TabLg | |ﬁ Y" = |FI X' = lc 5 Acid Ac—e ||1cL||y| arTTTe—sotut i on
st comosi igh, Scks . fustyt-snipe shffoRlont, Gaboficion,. L1
m (9 (%9 (99 solu-% O0ml (9% 0.0%ml (o Ol ml 01 ml 99 9 50.4

49.2 48y, 43 41 448 15 Rt al iye ac'y(d " o Y" X' ¥Y99.9 O

99.9 O 99.9 6 4.2 20 ejc id 0 99.9
0 99.9 0 99.ml o (%)gg. (§)Mal(%5$1| c?’g’fu ®) g W & 0
99.9 O 9990 99.9 0O 99.9 Fumaric acid 2 0
99.9 O 99.9 O 0 99.900 99.9930% 369.2 48&xal $k achld 42 1
0 99.8 O 99.9 O 99.9 2.2 97.1 Oxalic 35 . acid
2 0 PRfeldc O 99.9 O 99.9 O 99.9 Exanml e 20 40
Stability test g of the prod 9Ex%rrple9§8;|§ di se@jveg in 9%.q1 of
t ol uene and tﬁ%igolutlog I's dlﬂﬁte wth 8 n1 of an-
St g Maleic
acid 2 0 99.9 0 '99.9 0  99.9 O 99.9
Malonic
25 acid 1 0] 99.9 O 99.9 O 99.9 0 99.9
Fumaric |
acid 2 0 99.9 0 99.9 0O 99.9 0 99.9
30 Oxalic :
acid 1 0 99.9 0 99.9 0O 99.9 2.2 97.1
Oxalic
35 acid 2 0 99.9 0O 99.9 0 99.9 0 99.9
U Examle 20

40  Stability test
1 g of the product of Example 18 is dissolved in 2 ml of toluene and the solution is diluted with 8 mi of an-
hydrous ethanol and 10 % by volume of triethyl-amine solution is added. The solutions are allowed to stand
for 1 week at room temperature and the isomer composition is then examined.

14



hydrous ethanol and 10 % by volune of triethyl-amne solution is added. The
solutions are allowed to stand for }Ep\agkesdlge 0OM tenperature and the
i soner conposition is then exam ned. 45 50 55 14 EP 0 404 922 Bl X =

lc +1d. Y= la b 5 | somer Amount  of triethyl-am ne
solution (M 0 1¢ + 18,04 = 13 - 18.02 0. 05 0.1 0.2
10 X (% 2 2 2 20 48

47Y (N 96 96 96 78 49.5

48 15 Exgnple 21 200 g of a reaction mXxture containing the crystalline
suspension obtained at the end of Exanple 10 are 20 passed to an equi pnent
eqw\p'ped with_heater, stirrer and a discharge at the bottomand it is
acidified undéP%FEady sti Mq\ﬁ‘t\m%fhtaﬁeaﬁtigoﬁ§1§6l selehiednt®ihing 2 % by
wei ght of hydrochl ori cmslm d aHd g 2 % |ght f for mBI ﬂehyde tg pH = 2.
After styrring for nut es PIJ he SOIqJ on is ecked®afd t he
crystalline sus- penS|on I's nelted to an enul sion by heating to 60 [err].
After 15 mnue€%3tirrig the dily cypet nethrin€0 s sedi 48ment edéand
separat ed. The warm product is taken up in 150 nl of isopropanol containing

% by wei ght Yo%25 R@leic 86€id and 96 is cryst8al | i zed%abter shBw cooling
and seedffng. THE preciprted SMOW W te crystars are frttered, wasted with
50 m of icecold isopropanol containing 1 % by weight of maleic acid and
dried. Thus Exemple2% spow white crystalli ne product are obtained. Mp.: 62.5
- 63[err] PUI’ItX 97 %30 | somer. ratio: : - 585Y|eld related
to {be startl

spenslon
in Exanpf F"a" PHBE@& Wefmgg’? f?"
and di schar gﬁeh‘g%v £ tg 3;‘? E Myl
materi al f| s il ﬁ%ﬁ" Qm osgﬁypu s.cﬁé% o sedT
u i i
s-nllheze aE&rr:l:’:wcttzo'::Itirarg seedmg The pre o oontan QQ arerf‘%i‘&f or

Cyper- o pr félc%l&andutls d
1 hed with 50 ml ecold i |sopropan c@rﬁaimng%i 9Qby weight of malenc acid an&gﬂ hus 56 g of snow

white crystalline product are obtained.
M.p.: 62.5-63°C
Purity: 97 %
30  Isomer ratio: la:lb = 38.5 - 568.5
Yield related to the starting material: 88 %.

Example 22

35 One may proceed as given in Example 10, but a thousand times higher size is used and the feeding in and
discharging of the materials are performed continuocusly. The following material flows are ensured:

15



2 0 12. 16 0

0 12.16 3
0 12.16 0 2.6 gpospsgazpy 14.76 4 0
14.76 0 2.6 17.36 5 0 17.76
0 2.6 19.96 6 | o 19. 96 0 2.6
22.56 20 7 Q 22 56 25.16 On

a daily average 171.0 kg of a product, as gjyen in 1Q.are btalned
25 Exanpl e 230096 @by pro@éﬁﬁfia% v dp f‘fQ/EXanpl e 2“'%@[“ 91:

mat eri al can ot.éycthi-gnscyp@er nephevibes | S TEAed IAM each rea(kgz!h)l s f| I 'ed up
with a crystalllne mat e coné%un .ng 93 %of Ib isonmers. The m xture is
tenﬁefed at a 30 te;rrpeP‘ﬁt n_ Exanple 11. and triethyl anmne is |ed
to the second reactor at a flow rate of 1.83 kg/h to increase the
crystallizing abillity oB.B%actor 0. Thud ﬂ‘}3 2 l@g of snowtthi®e crystalline
product are obtained, which confains isoner b in 98 and nelts at
80. 5[ err] Exarrpl@ 24 35 %0 166. Ezagl‘gf pe |te (O[err] = 126%%:{%]0.8 g of
synthetic silicig acid (Aerosil ar e .adde g a fluidigipg rapid
stirrer. 20 g of%a cyperﬁethri n%z’gg]loétureué‘f e%antlomsr-palhrs a:lb = 4:6
0.04 %of fumari G acid aﬁd 2 g pf J@tty g cohgl goolygl ycohsegger are added
so that the m xture is unlforn1y hom)genl zed. The powder m xture is ground
first in a mechanjcal migl and gjtegwardgin gnegir flow nglbg whereupon 5
g of octyl phenol polyglycol 40 et her (EGC=20) and 2 g of sulfosuccinate
are added in a rgpid stigrer. The.9&ttablte povled m xture2QUB¥ thus
obtgi.ned i s subjected to suspension stability test. Wtting tinme =

seconds; % oabi lity = 89 0% (st aRdabél WHO Oret hothé Exanpl e235146 5 ¢ of a

m xture of cyperretir-rme—emamtTomer=parTs (&, 0 = 55, 45 and U. I % of

mal oni c acid are dissolved in a mxture of 21.25 g of xylene and 42.5 g of

n- pr opanol Si . kg i prodd del e R EMIriof N0 reBoisinbtl, © Of 4 g of
et hoxyl ated aI ysabﬂ%r?ol iid+ cgﬁoa-l umtbglg EH% pPﬂnear {"%{/ aryl sulfonate
and a m xturg,,g,;,,@s g of ethoxylated am ne + alkali salt of l|inear alkyl

aryl sulfonate s added under stirring until all the materials are

conpl et el y di sonedfay pfobded 8slgiveMinExaMiO22 bidtlas Startifig Mdtsial & lofy tinS&Péflethrih8 ituded and
t ranspar ent esdhlrédctopis filed upkithal cryeteite neerial2ortdiiges % df b igomens- The Mixtufs tinpeled ata

t enper at sur e ténpemEipivén [ndExanhpleat Jand Giefh@ramine isded th tha gecprt reaatbr atia flow rae. of T.8%kg/h to
sol uti on carncteesedpd ergstetitzing atdlity of remckond. Thus\IAB.2 kg aftsn@wawhite atystallinepeadudt e obtained,
formati on ofwhigincontzink isproer phialh inf§.180 endopiteat88b 2 of 0.8 - 1.5 pm Exanple 26
55 5 g of a m xture of cypernethrine enantioner-pairs la: |b = 25: 75 and
0.002 g of dxampeP4 nalonic acid are dissolved in a mixture of 75 g of

xyl ene afd 10 _%Xof an al i phatlc 0|I wher eupon under sl ow sti rr| m xur e
(7.5 g) of et Highagatpetial M 08.0.9f gy ?E'Fﬁ'!'ﬁ"‘saél"t(“%‘rs"?‘?ohé"aﬂd ﬂug@v
sul fonate a - 20 9,888y ?SP"a"th'TE Pﬂ‘s =$:69.0% of
f atby acnd "‘P’ : 'r."‘%? e ;%131‘ % PE vp{:" lr;';
accordin

stable a te . 'Ig?‘d SHpsu ﬁﬂgﬂ ?\"Jd' aﬁ wel thus
prepared by nﬁg&)ﬁl%gﬁ ﬁ% o'\%\: ngbII onpon%n S" " Imda WHO

Example 25
45

5 g of a mixture of cypermethrine enantiomer-pairs la : Ib = 55 : 45 and 0.1 % of malonic acid are dissolved
in a mixture of 21.25 g of xylene and 42.5 g of n-propano! under slow stirring. To the solution a mixture of 4 g
of ethoxylated alkyl phenol + + calcium salt of linear alkyl aryl sulfonate and a mixture of 6 g of ethoxylated
amine + alkali salt of linear alkyl aryl sulfonate is added under stirring until all the materials are completely dis-
50  solved, whereupon 21.25 g of water are added. Thus a transparent solution is obtained which maintains its prop-
erties at a temperature between 0 °C and 50 °C for long period of time. The solution can be optionally diluted

with water at any rate under the formation of an emulsion having a droplet-size of 0.8 - 1.5 um.

Example 26

5 g of a mixture of cypermethrine enantiomer-pairs la : Ib = 25 : 75 and 0.002 g of diethyl-malonic acid are
dissolved in a mixture of 75 g of xylene and 10 g of an aliphatic oil whereupon under slow stirring a mixture
(7.5 g) of ethoxylated alkyl phenol + + calcium salt of linear alkyl aryl sulfonate and also a mixture (2.5 g) of
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10 Conponent Amount ,

kg/ kg I'somer-pairs la:rlb = 40:60 gpga404922B1 0. 105
diethyl malonic acid 0. 00005 15
Cycl ohexanol o 0.290 Atl ox
3386 B ethoxylated fatty acid + linear alkyl aryl sulfonate salt are added. When measlmed@z@rdiqg to the mg\tpq:dcgg
3400 B CIPAC the emulsion concentrate proves to be stable after 170 hours. 0 045 Odour | ess

m neral oi male 27 0.540 25 5 EC ConPonent
Annunt,_skgkﬁbi¥§%ﬂpr-pairs la:1b = 40: 60 -

g 505\9/, D (52 Ihg lh eé)@%@?ﬂl&coﬂ@nﬁ’ates (EC) are prepared by admixing the following components: 0 002885
Atlox 3386 B 10 EC 0. 020 Atl ox
3400 B 0. 045 dourl ess

m neral qil Component ’ 0.592 EXETplg 28 45
Ermul sifiabl e concentrates (EC) are prepared by adm xi ng Y

conponents: 5 Sdméif-paids 1 AW 939 :8p 10 EC Conponent 0.105
Anmount. kg/ kg 5 - Isoner-pair 1Ib )
0. 105 Di et hyl diethyl onalamit acid 0.00005
0. 00005 @&ycl ohexanol _
0.290 10 Atl oxXysBdexamol 0.290
0.020 Atlox 3400
0.045 15 A&ﬂiﬁ?ﬁ’eﬂé B mineral oil 0.020
0.540 20 5 EC 0
Amount , g/ kg xrgﬁHol%oner-pair | b 0.045
. 050 Di et hyl i i
. 00005 Oycl ohoe@r%@éé fifletal o11 0.540

. 020 AtlLox 3400 8

. 045 35 Col ourless mneral oil :

. 595 Exanple 29 20 g of isoner-pair Ib are diluted with 2 g of ethanol.
The solution is admi xed .in a powder .honBgBBi zer 40 with 0.02 g of naleic

0
0
0.290 Atlox 3386 B
0
0
0

acid, 5 g of | ci um Ii gnosul phonate, 5 g of nonyl -phenyl polyglycol ether
(EC=20) snd (f%mgonent | . Amount, kg/kg
Isomer-pairs Ia:Ib = 40:60 0.050
Diethyl malonic acid 0.00005
35
Cyclohexanol 0.290
| Atlox 3386 B 0.020
o
o Atlox 3400 B 0.045
Odourless mineral oil 0.595
Example 28
45
Emulsifiable concentrates (EC) are prepared by admixing the following components:
50
56
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70 g of cal cium carbonate. The product thus obtained is ground in an Al pine
1CC type mll. According to ClPAC t gpolsbsdbahpi | ity amounts to 81 % wetting
time = 18 seconds. 45 Clainms 1. Process for the preparation of such

i sonmer m xtures of cypernmethrine of the Formula (1) 50 55 18 EP 0 404

922 B1 10 EC Conponent 10_EC

Amount . kg/ kg_5 | soner-pair 1Ib

0.105 Di et hyl &aprBerentid Amount. kg/kg
0. 00005 cl ohexanol

0.2%3}109£tloxf5§§ -y r Ib 0.105

0. 026 Atlox 3 : :

0. 045 15 BRBtn medonic geif ;) 0.00005
0.540 20 5 EC apmnol 0.290
Amount, 4eg/ kg 2 | somer-pair Ib

0.050 Diethyl aelexix3ggisl o 0.020

0. 00005 Cycl ohexanol

0.290 Atlox 388boxBE400 B8 0.04%5

0. 020 Atlox 3400 B .

0. 045 Coffour | e8dour Hegaimingral oil 0.540
0.595 35 Exanple 29 20 g of isomer-pair Ib are diluted with 2 g of ethanol.

The solution is adm xed in a powder honogeni zer 40 with 0.02 g of maleic
acid, 5 g of calciumlignosul phonate, 5 g of nonyl -phenyl polyglycol ether
( EG=20) %nd 70 9 of cal cium carbonate. The product thus obtained is ground
in an Alpine 10C type mll. According tg £PAC the floatability anmounts to
81 % wetting tinme = 18 seconds. 45 CId?ﬁE'l. Process for the preparation
of such isonmerCompéngres of cypermethrine of the Fornul a Amoun®Q ﬁﬁ/kg EP O
404 922 B1 (1) [err] - wherein carbon atons indrcatle y 1,3 and
a stand jor a thomed-maihdibd at om and t he wavy |ine indicat ®&s05B cis or
trans configuration related to the cycl opropane ring - which contains out
of the theoretPtathyl geakArdice agifdsonmers of cypernmethrine at0.l08885 95 % of 1
Rt ransS and 1S@ra£sR | b). i somer pair or only a mxture of I RcisS and

1Sci sR (la) andY¢Heng pair (Ib) of the ratio (la):(IbP-2985:45 - 25:75

by asymmtric jians-33g¢ g 0.020
Atlox 3400 B 0.045
- Colourless mineral oil 0.595
Example 29
-

20 g of isomer-pair Ib are diluted with 2 g of ethanol. The solution is admixed in a powder homogenizer
40  with 0.02 g of maleic acid, 5 g of calcium lignosulphonate, 6 g of nonyl-phenyl polyglycol ether (EO=20) and
70 g of calcium carbonate. The product thus obtained is ground in an Alpine 10C type mill. According to CIPAC

the floatability amounts to 81 %; wetting time = 18 seconds.

45 Clalms

1. Process for the preparation of such isomer mixtures of cypermethrine of the Formula (1)
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formati on of second order perforned in the presence of an am ne base and
solvent froma starting cyper- netﬁﬁbgf‘ﬁggrer m xt ure whi ch contai ns next
to the isoner pair (Ib) cis and other trans isomers or the iso- 20 mer
pair la + |b at an undesired ratio, which conprises a) reacting an oily or
crystalline isomer mxture of the Form@ &C(1) of at |east 90 % by wei ght
purity con- taining at |least 60 %trans Isoners or cis:trans isoners at a
ratio of 65: Zpmpor®rd5 in a systemcontaini.ng up to 0. Amausit .nkiodkgre at a
tenmperature of 0 - 25[err] with a total amobunt of 0.1 - 0.5 parts by weight
of triéthyl - AAYEIGPEr0d05 - 0.01 parts by wei ght of 0.105

1, 5-di azabi cygl q[.4..3. 0].non-5-epne (DBN) or 1,5-diaza- 25 o

bi cydo[ 5. 4. O]Cﬁ‘Tﬁ)“%tyén@a](]'BBbf P'éf‘gt ed to the wei ghtof the stoarotniolqa i soner

m xture u_rlderc\rycglcbrr}%%san%_tli rring in the presence of propanoly strting
reactiqgyp in tne saturation region of the different |iquid phases ap-
pearing in the1GRUsYORR the transformation reaction, wherelpgaddi ng
propanol and optionally triethyl- amne to the m xture sinmultaneously with
the epi meri zak4Xyx P& iBon so that at the end of the reactg.@35t he ratio of
propanol related to cypernethrine is 0.5 - 2 parts by weight while the
crystal#ine doirdess e#ingdal oil cipitates optionally ufdéOgradual
cooling, and b) after conpleting the asymetric transformation the isolated
crystalline mass is treated with an aqu- eous acid sol ution and/or

di ssolved in the presence of a water inm scible organic solvent at 0 - 70
[er3] or nelted at 60 - 70[err] wi thout any solvent and washed with an
aqueou®sol ution and the organic Iayersig washed with water containing
optionally salts or acids and/or recrysm'F'l izing the raw product froma 35

sol vent cont addﬂ;@émganlc_ acid, and c) adding al dehyd@\nﬂ:ﬁ::@’a@tz“k@di ng
agent at the processing stage of the reaction sequence TTe op- onal |y
d) perfrm nolddmeroqaiiat ifen sequence continuously in severglosgeactors so
that a reactor chain is fornmed by connecting 2-10 reactors equipped with a
cool er, m xerDimthyleatadonigt ecddri es and adj usting the el .00B05 ment s
next to each other within a tenperature range of +30 - (-25)[err] to at
nost 10[ err] Gxghrhexancd difference -and adding to the read-#®d enents 1
part byswei ght of t end product crystal, and optionally up to 0.4 parts
by wei ght bastt 8% ﬂ’leqﬁl& ng optionally the mixtures in eadhr$&hctorwith a

further anoun .4 parts by weight of solvent an ing to the
e U o 9 3l

first reactor wei ght of an isomer m xture of the Yormula (I) of
at least 90 %Plhidlesd hiMelragnghhy a further base so thatg tdyg amount of
base i s%up 45 to 0.4 parts by weight and optionally up to 0.4 parts
by weight protic solvent, stirring the m xture and passing the reaction

m xture orE‘E'!Mﬁﬁ!thereof to a second and then followi ng reactors and

repeating there tional ly tFf ddi tiqn, of otic solyent .an
stirring se) 330 °?g? Ly iasreeJ]?e'ﬁgw'ﬁ' % ﬁ'@?"-" "‘réxn' adinixed i 2 °(‘j'la %ﬁ%k qigz:rby
: Y'l: ?}‘ eic ./ g of calcium lignosulphichate oiﬂ e ol | Bth (32 d
Vel ght .rom f calcium carbol ./ pr%&%c: obtai e%qseg%% n¥n 9. & e il Akdbkaing to @1PAC
di sconti nu&g%b‘abnga th 85 %; Wehihg timb = LJcShdﬁhe reactiron mxture 1s
subsequent 'y passing through a - 50 actors under the above
treatnment and optionally isolating the crystals fromthe crystal suspension
ob- taigedepimti he end of the reactor chain. 2. A process as clainmed in
claim1 which conprises conducting the asymmetric transformation in the
pres- enceq0f plosdap foPthd pr@paration 6F-siichGddmerhixtureSof Bypefinefhirife e & Fasnulal (i med i n
claim1l which conprises cooling the reaction mxture in the last third term
of the reaction tine gradually below O[err], preferably to -10 - (-25)[err]
19 BE@ 0 404 922 Bl 4. A process as clainmed in claim1l1 for the
preparation of an Isonmer m xture of la: Ib = 40-60 which conprises using as
starting material a mxture of 1 RcisS + 1 ScisR + 1RcisR + 1 ScisS (la +
lc) = 35-45 % by weight, 1RtransS + 1StransR + 1StransS + 1RtransR (I b+l d)
= 50-65 % by weight and the ratio of the pyrethroide of the forrmula (I):
triethy®-am ne:isopropanol Is 1:0.2-0.3:1-1.5 and continuing the reaction
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5 continuous process for4 - 10 days at 3 - 16[err] and for 1 - 5 days
at O[err] 5. A process as clainmed igpghdaiogads for the preparation of an

i somer m xture of la:lb = 50-50 %WhICh com prises using as starting
material an isonmer mxture of (lat+tlc) = 45-55 % by weight, (lb+ld) = =
45-55 % by weight 10 6. A pyocegs as clai med in claim1 for. the preparation
of an isonmer mxture of |a:l\g 5-30:75-70 which com prises using as
starting material an isomner ture of (la+IC¥ = 35-45 % by weight, (Ib+ld)
= =50- 55, %byggel ght and per' ng the reaction and 'ISO|QI on at 25[err].

7. A‘process Taned | al m}\-\Abl ses
ands\gi schar gi ng of et e al s 66 IEH

El ement b) of fépe gr ocess as cl ai ned in &I ai
t he renoval he contam n- ations of the f ter
sel ectedpfrom petrol ether, hexane, heptane, ethanol, |sopropanol and

m xtures thereof with acids, such as(ftj:etl c acid, pht alic acid, malelic
acid, fumaric acid, malonic acid 20 and alkylated mal oni ¢ acid. 9.

El ement b) of the process as clained in claim1 which conprises using, for

the acidifi catﬂmmmmmwwmwvm%ﬂmémﬂﬁ“’ﬁd*’%?"%@%‘P‘H nd the ' t' |°at°s

suspensi®n 0. 1GB°TWW@'H@GHHQGG§%PGP PQ)‘HQ
agent pref er abH WGYHQW&F‘F‘ %@Fﬂ% (ﬁ"ﬂi" .;’ i melc
)dtead egtr}ll::%:m
bk ehie awﬂme.

acid, fumaric Isﬁa“ 3)25" “’°'s°'“

El ement b) of elso o

the_extracti on'“?ﬂ’" m'ﬁ'ﬁ V\% I nm sc e organl C

sol vent fr ef er'aff an Ol n:r II Ixt Llﬁri@rmu &94 Ieééwb% by weight purity con-

di chlor O met han mnr%ailllq @Q&nerg s%mrs&%r &65@5-" B35 In@lsfstom containing
ethyl - acet at e, G tethip ﬁns 25 %0 whiFd Btal ahvbunt 6 (- 5ts Bysweight of
claimed in cl al eQ: 06653136 015aRs BYRRIGhtIEN 5-i8zabidycio@ B10]ndh-5-Bne D BNYor 1,5vaiasdF
saturateg with g dﬁ‘l@] Bleh&i®BE) 16lAted to Hib gﬁ&ﬂﬁ@ﬁﬁindﬁkdﬁﬁfﬂkm@ﬁnd&fmm&tlmng
aci d, optional |y imaa@eenwp.apﬁmanhg FRadtBin &@auratiohregion @DHE éiffdrentliquid phasbs &- 1
- 5 % by wei ght ,pe#ting indkerdolise Withieltrahefaiinatioh teattion, wherbisy, addingyiropanal endchptiquhlty driethyl-
acid, nalonic 3§mine to thé\@ixkire sithuityHeasy hithithis @plinerizativh chactfon ethatat the end obthe reaétion ¢
aci d sol ution. 1 ratioloEspaiol @lated fo cyfeangthrioeie 8.6 - 2isarts byaweigbtivhilethe ¢rysitalling proguictre-
conpri ses usi ng clpiatesdptithbllydiedengradupbooling.add ng agent 13. El ement b) of the
process as cl ai ropafter completingrthelasynimetriv treusfopnatiorthe igclatedcrystafling mess s treated with an aqu-
recrystal | i zat i causpdcidtsblgtion audior digesivad inshe prasenca ef 9(34'3‘?5?"6‘!398'9 crapnjcsoivent a0 36| v
hexane, hept ane,ormelted el60e70rErwithoubany splvsnt and weskeryith an yisn a"dé'?e m% gp?ﬁ;r e
thereof with aciieiwasherwithastepeosteining grtippally ?F&f@”ae'd%\d’a”e 'F'f‘%“‘a&‘”d’

aci d andor al kysobiensepnisining praanicacidgand1 4 St abi | i zed a o whil
conposi tion cont%F?ﬁ“ﬁQ‘d%d%%stW‘?}'éb"}dH‘g F%F%HP "E’ﬁ?é'%ﬁgﬁ % 5 °'f ﬁé“?%r‘?’m ¥

é&m’a‘n‘ﬁ’ he Wa “ ing 3 a“ et Caf nuo iﬂ..P e Rsts Lt ares;éu,r ofiin IS BMmREN

related to the '15'“%!&3) ‘gg‘:‘ig’% L '2586 rfe%gg?l Ebth;teﬁlelgc
i somer nmixture wi cagg PelGARY fp wegﬁtlofﬂ, o‘p‘ﬁn hiya)
and 1RtransS an 8¢ and diBhgbp ﬁonﬁl@'ftﬂe%n@freénf’eab eactdiﬁuttﬂdi’urthe?dinoﬁﬁ
or the isoner padfﬁpuhéu rts k&‘ SoneRtaRd dd8R§to the ireBédaioNthart By weight dlir ibomErfixture

0.001 - 0.1 % byerwalrdidia @Cr ot 163kt 9084 slirilaxd sptichallyad farthei s <o thabthe améLint/e® base is up
i ngredi egg, prefgoalphis by werht an@ bstiondiiPua 04 plrtabywelghtapedticlsaddent] stiring the mixtute xic h
as phtalic add, gy the adien dlixtuledF & pdri theredt toch seatmbl @ndthardialiowlngi reactors amirppbating
mal oni ¢ add or itRerk Bstiogdiyine aditioofproticsiventahd haserarsl stiniigsseveral times while the cawicypes:
such as al kyl at etletttine iandaipi tv @4 parisdy weight artil sivens aed/dr basa@rectepeatgdly dded eantinyausly
accordi ng to t heoreliseumtnubusiy)to thé firstiresictar while thieeaciion mixiuneéa ubspayently PRRsing dguaiyall re-
concentr & i ons | setarsundéthe above traatment FWPﬁ@a'UtHObFFGMWPE from the crysie) syapeRsion 9o f
cyper net hri ne, 1wm°d5ﬂthﬂéh*g¢fﬁwmiﬂhﬂpand 10 - 20 WEI ght % of triethyl amne

0.0002 - 0.02 ht N U d t
|0:1 the final® r(ﬂmwglg% {'qugﬁ%fcﬁgﬂ“"i ucp" & t| on gﬁa%%ﬁﬁﬁ;'p.%ﬁ.t %
of cypernethri Rce % pmp?%" NTREMwESR of prop- 20

3. Aprocess as claimed in claim 1 which comprises cooling the reaction mixture in the last third term of the
reaction time gradually below 0 °C, preferably to -10 - (-25) °C.

* [+ L L] s * .
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EP O 404 922 Bl anol, 4 - 14 weight%of triethylam ne, or 0.0002 - 0.003
wei ght % of DBN or DBU whereby the vepgpgedes2gf flow of the reaction m xture
anounts to 50 - 150 g/ hour/liter of useful volune of the reactor. 5

Pat ent anspr Oche 1. Verfahre rstellu O v on 3%@%9 _ .
im i io is me. .Ib—40-60wh|choo rl 3
[ sorer en- i Scri a:zmg,g tésa e gl o ety

weight and the ratio of the pyrethroide

i
O 15 worin d' e1 R%‘ o . 18%48 Y 1%%'5 Isé?gglo 4 %Endy &ﬁhnﬁhd\h&l@é&uﬁ ifSaséorAugm
ez (0} e n -

ns
stehen upd di € & 1043 sti@dasanmﬁ i gagedtoep, - auf den
Cycl opropanr| ng bezei di e auSerden theoretisch

nBgki<hen 8s) snmmmﬁne@;wmrohmammmmamemmma bE060 Srwhichcon- 1
R-trans-S und prisés tisirgas stitifd eteriaickarisomermistim of (M+HE45G5 % byweighR(letld) =S 45198 %1
S-cis-R (la) usydweigetn | some- renpaar (Ib) ImVerhaltnis von (la): (I b) =

55:45 bif 25:75 durch asymetrische Transformatlon der
ent hal ten, Bi eAprep é'ﬁ'waﬂ‘c'é'f‘ﬁé?"hﬂxmﬂﬁ%{g’éﬁﬁ 'E ﬁ@ﬁz‘g d)__
d

e?ﬁféf Yo ss &
\ellggerel gg;n IQégn’E'r"@f?Bta%'}d p;%ﬁ'? mga%w%%m ere trans- |somere oder

di e I soneregpa ¥ @ethaiging rit
ent hal t efs, ggdﬁ? &i"%ﬁ%’%"'ﬂ%ﬁ I&&h@ﬁm%&gf‘éﬁgﬁtﬁ&?‘ g%ﬁé(;?jner krtgsn?al I |mr?tgnals

| somer enmi schung er "Fornmel (1), die einen Reinheitsgrad von m ndestens 90
Gew. % auf welsst Eleméntbi@sthe proceSdsclainn B-clahetich conkprises using fertheremdvelofthe contappin-
Ver hf | t ni s vonatibe & febitesed i5teBS aoiveinf selected fram psire| etherbhiexane, hegtars pthangle BerropRRd t
ent{1gl t enden Sgrsitrabxigresithsreat witheacids; ewrh @ anetia acidcnitalic {g, maleic acid, fuprig agid gnajonig pgid
el nér Ge%ant r nemgikyigtehmaonicdsids 0, 5 Gewt . Tr| et hyI am n oder 0, 0005 bis 0,01
Gewt. 1, 5- D|azab|cy o[ 4. Onn

1, 5-Di aza- bi cyE'P'BF%%"’ bl g:@}"a' fagE ﬁ%ﬁg%‘ i a°§:.f§°t'°:o°§$§.':ga o
Ausgangs | sone v on
Propanol ,, umgeacl gﬁf“ v l:ra dgﬂc' m’ @Fm‘%]l gu I'H ere| c der ‘'ver schi edel?len
FI f ssi gkei t sphasen, die w H're ér ‘Transfonmat | onsreakti on auftretsn,
initiiert wigpdeewe?s) ofﬁ%(aﬁaaehs HakfledR WBIMIAGINCE Borprisss Usirig &dr khglezirdciion dtthe Sistal

M schung gl el cBh@pénsioflasf waite? Mhis6lbis orfmicsBIvens preferablysexarmkdytiahexane Jeptarez petrolstheiz n,
so daB bel Realiithisimethariadihicla-athbieneirofen taibontbtechiarid, ehykrsetaie] benzepa, foluene or xy-

Cypernetbrin bmeaegen - 0,5 bls 2 Gewt. betragt, wah- rend das kristalline

Produkt, gewunschtenfalls unter allnfhlichem KOhlen, ausfil
Beendi gung d&r AQWFP@,% ?'ﬁ“@?,q‘l'éﬂa“i‘r13wglf'tﬁ°ﬂ’£['ﬁ§r’f"am"@ “P% ?"gﬂ%m it %ﬁ
IC

m %QEEY’aﬁ?EE %;%@ Q%W'éai vgygquhywmyggc %ﬂyg@:%.

bi s70CgePDst od@‘f"b ac'?f°e‘1t'°geschrml zen und niteiner
wassrigen Lgsu 'hgdalHdeln%ﬁl mmr&ﬁ. fidds QSIRY foraldéfylle 384§ 4CbindingaS
gewnscht en1§§'l Eg':gﬂé?&g{el%&rﬁsoder Sfuren ent hal tgn kanllrily gemgngchaeégﬁundl oder
dag_Rohpr odukt aus ei nem organi sche Sfu- re enthaltenden Losungsmittel
unkri st al | i 18 Etementbybf theiprocessas Alishedin daimi1 vhiGlycompigsesaising forshelvpcrystallization of the prod-
der Auf ar B%i t ungetssanagoleter prétie sdtientoreteradlyerane heptane, petsol ether, mathanol, ethanal, isopropancl,
gewf | nscht enf albtamigyre thersof @y acid, sushasasefigasid: awleic acid; umariqAcld Jeaipais asig andfopaliyjated
konti nui er | i chmalgnigagithgef Ohrt wer den, daI B durch Rei henschal tung von 2 bis

10 Reaktore m t eI nem, KOh! gﬂt)e nEdvBSHhethifie 2¥A8 Formula (1) -
ri chtung @usn'dégﬁs pogjcidal mm@g}"%‘: i?&%ra éy ‘ﬁﬁv dfdk tﬁ‘sac.é)or
ei nander benac £ p%hﬂﬁﬁoo falfin Et"l’éablrQ %rb?héi Gheof¥h isdmer
300C bis - 250 r&’fﬁé@&ah’ﬁo ﬁﬁﬁé&%\éﬂmé& R9)lRd Priralss and 1StransRIIbPAE
ei ngestellt, Ur& eﬂ;ht?ﬁ-%ﬂa i65'5§k§:\J251751&%eEdaﬁﬂErrpaﬁlldlsﬂbﬁm&Hoemﬁﬂqweﬁmdn@faa&Jmubd;
zu 0,4 Gewt. WGHPARI oP BB ThiRlre FHILIRIE th betiveingledisal\preeably & Rdnavbibtile dir-e
M schungeén in %B*yﬁcﬂacﬂ Qf-ﬂhcmstphﬁlldieiﬂ siéinic atid; tantariclibid, gleisacid, himaricagid imalbnic
Cewt . Losungsmigkiti of in #Rch4iNbHce oruavbrdl Gfidscuubstitated Berivitives, such @@ alkylaterli dadvativies thereof
mer ennmi schung Gad/orfoRalioedid. (1) mit ei nem Rei nhel t sgrad von ni ndest ens 90% und
gewnschtenfalls si- ne weitere Base, so daB die BasenmenPe bis zu 0, 4

Gewt . betraghts; Mm@@m tha plamend dbqf glaim {1, ehq_lracterlzed by the following concentrations in the
85 starting reaction mixture: 50 - 80 weight% of cypermethnne, 1 - 50 welight% of propanol, 10 - 20 weight%

of triethyl amine or 0.0002 - 0.02 weight% of DBN or DBU and by the following concentrations in the final
reaction mixture obtained after transformation: 25 - 45 weight% of cypermethrine, 45 - 75 weight% of prop-

-_—

I m -




55 Gewt . protisches Losungsmttbl zugesetzt, die M schung gerfhrt
und dann ganz oder teilweise in denggyidsiedz gnd dann in die fol genden
Reakt or en Cber gef uhrt und dort gewOnschtbnf alls der Zusatz des protischen

\I,_Mbsungsmftel s und der e 1 Gda ¥ nﬁf qg@heqeb e JEh0 bt
L8;Sng\$ﬁ1httel r%ﬁu?‘ﬁ Jﬂ R%!:E%%‘%‘ 9’F ﬁﬁ‘? ; '?L I 115{211
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fiihrt werden. SetzidiefReaktion im Satigungrberpicl fer verseiedensp Fllps) 9"°'H flle wéhren de’
gekennzei chnet , TienBfogmtionsreaktion quftreten. iriliarwird. webel ?X@Pﬂﬂﬂf“ﬁq thylamin der
filtriersen Mat cMisgsung QHME%MHPE%W"W’E“QP’@WW ?’fé‘?t ';l’;:'
Et hanol , | sopr orﬂﬂﬁ%!’aslM?ﬂgedYﬁ"@H“'?\X%Eﬁ VP° "
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Makopsaurs, ver lpld‘lgd a Wa ie soqeaﬁe éssngen
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dadur ch ekennzelT,i5 ué%% °C celbst gh-i EhitS}
zur DigeHtion d °b. b m aitvsd d&%\e@mammsat s
sin Bindem ttel Eeﬂﬁ@&lﬁﬁ tintéﬁhr S HoRproduik Géd-biheMdrgeische Sau-
Chl orwasser - st Qﬁﬂ%%ﬁﬂ&b@gﬂﬁauﬁﬁ,smﬁgém laSendr €, Mal onsaure, Fumaral ure,
Mal ei nsaur e und/ §eRérh K byehbingertiby Miilin d&rAUaBeituRis¥iEne déa Realtitrd-Sedudnz 2dgesbiatund n
‘nach Anspguch 1, gﬁu@mg\{fa ), dadurch gekennzei chnst, daB
d) die Operationssequenzen in verschiedenen Reaktoren kontinuierlich so durchgefiihrt werden, daR
durch Reihenschaltung von 2 bis 10 Reaktoren, die mit einem Kihler, einer Misch- und einer Heizvor-
richtung ausgestattet sind, eine Reaktorkette gebildet wird, und die einander benachbarten Elemente
innerhalb eines Temperaturbereichs von + 30°C bis - 25°C auf eine Temperaturdifferenz von h&chstens
50 10°C eingestellt, und 1 Gewt. kristallines Endprodukt sowie gewiinchtenfalls bis zu 0,4 Gewt. Base den
Reaktorelementen zugesetzt, und gewilnschtenfalls die Mischungen in allen Reaktoren mit einer wei-
teren Menge von bis zu 0,4 Gewt. L8sungsmittel verdlinnt, und dem ersten Reaktor 1 Gewt. einer Iso-
merenmischung der Formel (1) mit einem Reinheitsgrad von mindestens 90% und gewlinschtenfalls ei-
ne weitere Base, so daf die Basenmenge bis zu 0,4 Gewt. betrigt, und gewiinschtenfalls bis zu 0,4
&5 Gewt. protisches L3sungsmittel zugesetzt, die Mischung gerlihrt und dann ganz oder teilweise in den
zweiten und dann in die folgenden Reaktoren {ibergefiihrt und dort gewilinschtenfalls der Zusatz des
protischen L&sungsmittels und der Base sowie das Riihren verschiedene Male wiederholt wird, wéh-
rend das rohe Cypermethrin sowie bis zu 0,4 Gewt. protisches Lsungsmittel und/oder Base wiederholt
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zur Extraktion der Kristallsuspsnsion als mt WAsser nicht-m schbares
organi sches Lbsungsmittel, vor- zuggpghezBxan, Cycl ohexan, Heptan,
Petrol et her, Dichlormethan, Dichlorethan, ChI oroform Tetra-

hl or kohl toff, Eth | d I
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1111111 111111°°§-1vmuqsﬂ'iel"°m110ﬂ8r125*c gekanl wird S* EP 0 404 922 Bl zur
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LAsungsm tt - Xan, t hanol

Et hanol , | SOp n b RiRcHh &hwﬁﬂﬁ% sl cisoreH i i cis-Ri+ 8 SToR (r+ 182486 Bis 45
Mal ei nsl @r m % s-SE/?fl 1%-&4 R Pefefrand RS b dfE S00isWBEEWI% ahd das Verhaltnis
verwendet wir ddes5yrethﬂofbs derFarRvel (1) StriBthjidmimd 1dproBEHONI:072-0/8:h-8,5 156 NaRebtwird Gnd dibi Re-
al s Wrkat of f &Memkmdsﬂondﬂﬁenmnmmh)t bie A0 Teigb béi 3 bis 16IC M TChiisss Thge i 0°C ol
a-C Atone fir rtGAn.r al es- Atom nt ehen und die Wellenlinie ei ne ci s- oder
trang- sterische Konfiguration - bezogen auf den Cycl opropanring -

bezé&i chn®t , 5di ::Brhhrﬁdmgt eﬁmyy »@anlensjeligng oiner Isomepanmisghyng on ia#h g SR A1 3P Mo dadyrch
aw dem Enanti o enngeichaet. daBR-ci s-S und | S-ci s-R nd 1 R-t

trans-R (I b) b@#A@meﬂﬂhe@HF@mﬂ?W&ﬂ'm?’\%ﬁ"?é%ﬁb)s(sﬁ Fow. 2, %'ﬁéqgﬁ"%"’%"ﬁ’g
oder dem | someYeWRIdEWINd.| 5) oder 10 (I b) besteht, dadurch

g€ kennz e h %.et Vergﬁgn l?dcﬁAr%LrEchqt i%plhérétélﬁﬁg%nelqsoqgﬂenmfs&uﬁb@n 63?-\(!5)94)25 biga: 75‘&@70%

W r kst of bezo odererner Saurem schung, vorzugswei se eine
ni cht-f I ucht i 9%&@@ %am&mmh&.g%n (4 ) 2 S51EEA8 GER NG Y10 bis 88 e %
H dfe Re
[

Bermst ei nsaur e MBbEoWR AidlidNenitid BRIRE-C HuRhgeldhlt @G aUr € oder deren
in der Kette ein ach oder rrehrFach substituierte Derivate, wi e deren

al kyl i er e Rer verfatien baetl Aospeuch Odadusch gelenr8ichnet, daBnt hal t . 15. Ver fahren nach
Anspruch 1, El dieefuhrdds Madedlsuaddiegletlienng dss Endpeaduktyiopfingiedich adprporignsiveise durchge-
Ausgangsreakt | fuhtbweuhnschung 50 bis 80 Gew. % Cy per methrin, 120 1
bis 50 GeW%Pro an oI 10

i 39 (V Tr etke ger 0, 0002 bis 0,02
Gew. % DBN ode ? te" ﬁ&eH
Reakt i on&ni sch %i 5'?
4 bi 14 Gew. %
enthalt, wobei |r§b"g°§'§ i n t| oérg{sm schung 50 b| s 150
gl kM des NUts.Zngmﬁﬁacﬂﬁﬁspﬁaﬁktﬂynﬁntmﬁﬂéduﬂh gel&ﬂuzﬁi&\h@lmﬂlscat ions 1. Proode
pour | a prepar i ARbAGEN de? ReakiBhemMiBERy dder zBODIGYsEM dereKristalisaspprsioniofibisi Sr@ewce siner
Formul e ) gewiinschtenfalls ein Bindemittel fiir Cyan enthaltenden wéssrigen S&ure, vorzugsweise Chlorwasser-
stoffs@iure, Ameisenséure, Phthalsiure, Malons#ure, Fumarséure, Maleinséure und/oder alkylierte Malon-
séure verwendet wird.

10. Verfahren nach Anspruch 1, Element b), dadurch gekennzeichnet, da
zur Extraktion der Kristallsuspension als mit Wasser nicht-mischbares organisches L&sungsmittel, vor-
zugsweise Hexan, Cyclohexan, Heptan, Petrolether, Dichiormethan, Dichlorethan, Chloroform, Tetra-
chlorkohlenstoff, Ethylacetat, Benzol, Toluol oder Xylol verwendet wird.

11. Verfahren nach Anspruch 10, dadurch gekennzeichnet, dai
50 der Extrakt mit Wasser, das mit Natriumchlorid geséttigt ist, und/oder mit wassriger Mineral- oder organi-
scher S3ure, die gewlinschtenfalls ein Bindemittel fir Cyan enthélt, einer Konzentration von 0,1 bis 5
Gew.%, vorzugsweise mit Chlorwasserstoffsaure-, Essigsdure-, Phthalséure-, Malons&ure-, alkylierter
Malons&ure-, Fumarsdure- oder Maleinséiure-L8sung gewaschen wird.

85 12, Verfahren nach Anspruch 1, Element c), dadurch gekennzeichnet, dal
als Bindemitte! fiir Cyan Formaldehyd verwendet wird.

13. Verfahren nach Anspruch 1, Element b), dadurch gekennzeichnet, da$
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30 Ib qui comprend, en tant que stabilisant, une quantité d'un acide ou d'un mélange acide dont la teneur
est de 0,001 2 0,1 % en masse par rapport au principe actif, préférentiellement un acide carboxylique non
volatil de pk, = 1-5 tel que I'acide phtalique, I'acide succinique, I'acide tartrique, I'acide maléique, l'acide
fumarique, I'acide malonique ou des dérivés mono ou pluri-substitués sur la chaine, tels que des dérivés
alkylés de ceux-ci et/ou Pacide oxalique.
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15. Un procédé selon I'éiémentd) de la revendication 1, caractérisé par les concentrations suivantes du milieu
réactionnel de départ: 50-80 % en masse de cyperméthrine, 1-50 % en masse de propanol, 10-20 % en
_ masse de triéthylamine ou 0,0002-0,02 % en masse de DBN ou de DBU et par les concentrations sulvan-
tes du milieu réactionnel final obtenu aprés transformation : 25-45 % en masse de cyperméthrine, 45-75
4 % en masse de propanol, 4-14 % en masse de triéthylamine, ou 0,0002-0,003 % en masse de DBN ou
de DBU, procédé dans lequel la vitesse de flux du milieu réactionnel peut se chiffrer & 50-150 g/heurellitre

du volume utile du réacteur.
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