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produtts | deal | y, 3% k E aIIy occurring o
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pyrethrins este ycl opropane carboxyl i‘c
aci dst and s@?“lvfn% rs&?(:ﬁ %g%% @r;a(f)bg Eé seéarch for synthetic anal ogues

conceptrated initially on rmdlngi gthe "al cohol " 8art of the ester:

_m)l ecul e and | ater on E}&Bé ﬁéﬁg@%};&%ﬁwhmﬁlgl F;,

in sonme cases, nodi fy| ngﬁL
occurring esters are : esters of chrysanthem ¢ or pyrethric acids of

the formula:- (71y We, NATIONAL RESEAREH DEVELOPMENT CORPORATION,
; .- a British Corporation es,.abhshed by statute of Kingsgate House, 66—74 Victoria
: Street, London 8.W.1, England, do hereby declare the invention for which we pray
' - that a pateat may be granted to us, and the method by which it is to be performed, to S
'S be particularly described in and by the followin gstatement:— S
This invertion relates to insecticides and more particularly 1o synthetic insecticides
of the pyrethrin type, to their preparation, to compositions containing them and to
the insecticidal usc of the compounds and compositions.
For many years, research has been pursued in the field of synthetic analogues of . .
.10 the pyrethrins to discover synthetic substitutes having properties superior to those of .10
the natural products. Jdcally, synthetic analogues of the naturally occurring pyrethrins. -
should compare weil with or be superior to the natural products as- regards level of
toxxcxty to insects and mammals, insecticidal spectrum aud knock down pmpemes and,
_ in addmon, should offer easeé of manufacture.
115 : Since the discovery that the naturally -occurring py'cthrns were esters of certain ‘15
¢ ~substituted cyclopropzne carboxylic acids and substituted cyclopentenolones, the search
‘for synthetic analogues concentrated initialiy on°modifying the “alcohol” part of the
ester molecule and later on modifying the “acid” part of the ester molecule or, in some
. cases, modifying both parts of the ester molecule. The naturally occurring esters are _
20 esters of chrysanthemic or pyrethric acids of the formuia: . 20

Ot ()CE= CH—cH—cH~coon 7

A
where X represents a methyl group (chrysamhcﬂ-c acid) or a carbomethoxy group

ery that the naturally occurrlng



where X represents a nmethyl group (chrysanthem c acid) or a carbonet hoxy

group 1,413,491 2 (pyrethric acid).

I n these aci ds, the substituents—at—the—asterisked—carbon atom are bel i eved

to be involved in the detoxification of the pyrethrin insecticides in the

i nsect. W have now found that a high | evel of insecticidal activity and a

particul arly val uabl e conbi nat i on ¥of t éxi ci ty and knock down properties can

be obtained in esters of 2,2 - dinethyl - - al kenyI cycl opropane carboxylic

aci duwhere the sibstitytion oh*34% he 3-alkenyl side chain deffers from

t hat of (psdethriprmeid). dusheye katls\whe pybisitidarsi a1-thd dserigbdeson skacaedi ngly, the

presentbel:erfr;deirrtheotrw:J:l %Ege%we@caeprsofdhe myri%hr ageqteﬂc*fleﬂmnsw [err] 1

t 0 wwh Braciay [err] represents
ble co mau of foxicity an own propertie T este!

hydr o methyl— -alkenyf%ycycloﬂ% Bsﬁ Emg;é @gtﬂh'tﬁ:?:%e”] § epr esents ¢

hydrogeme%m&ylshtﬁcﬁ@emiﬁm&bmmet %udgfﬁ%p;ﬂ:&) ikeBheont ai ns at | dast 21

car bon . at chrsordingly, e padstoo joyentigspirohidss estrervt fhegenpral foprasent s net hyl ;

f with the proviso that (a) [err] and [err] each represent hydrogen only [[

when [err] represents nethylf and.(b) when [err] and [err] represent

hydrogen,’ [err] repr esek¥=gl- /c‘ﬂ—ctomet aF kyl. group cont a| ns at | east®two t

carbon atons; and R representsca group of formula: - . 20 [err] f;
wherein Z represents 0, S, [ef,,g. c,,})r CO Y represents hydr ogen or an al Kyl
al kenylv?il : d ‘s%kl?g‘}f gesgnrts gyr&m%&yl or furyl grogp w
whi ch i U or carbalkoxy group- fugp ring!dy oné
or or m‘f“&&ﬁd % éarboﬁ Q%Mt&ralk eg'Rf‘)bh?&sem[sﬁfcﬂh}l and [err] which ,‘f‘
may " be withaheSttEso Qliat ¢ ) Reeme IR ,eacﬁagprbserne e:@emnl twhelx Byepressats an al kyl, or iy

al keny|Imeghybend, (b) when R* and5B® fepresept hYé{?B@thteﬁ aotvh met hyl group,
20 !  group contains aére?‘[“@’r‘f“]b%ﬁ’dm[’e‘f‘?‘]{ HFEF rgff‘y rak?‘?ﬁ@ sane or differéht, s

each represent. hydrogen or 7ky| gr oup, ' tg
ato [err] represents -an.org ady cal zhavi ng ‘car bon- car bon unsaturatl ongl

in a position a to the: [err] up - to whieh: [err] is attached,
55 indicates an aromatic .ring or- a:dihydro ®r.tetrahydro anal ogue t?ﬁereofh‘x

25 [err] [err] and[err] -Whi ch e th& sane. or ‘di fferent, each represen‘f‘
hydr ogen, T [erR’]’ i#fe. or a. met hyt gr.oup, . [err] representsg
[err] -0-- -S or -€0, Dreopresents H, - CN or .--CH[err] and Z2, whigh

may be - the sarre or -di ffe"rent xeagh - represent- chl orine or a nethyl g?ooup and
each n, *which nmay be the ¢ i tfefent,” is 0, Tor-2, wth 30 the ¢
provi so that- R does nhot repr ot

Mizal Fet hronyl .group ‘when [err] - o
[ rr] each represeﬂt chl ori ne and the o

represents hydr ogen [err] an

compound i s racemc - .65 .3 s I i
1,413,491 -3 The esters of the thy
pr esent |nvent|0n vvhere Rr@-&ﬂe@a @roup of forrruIaIII IV, V, VI, ¥A
or VIB are insecticidal est h a.val uabl'e conbi nation:of toxici tyam
and knoc¢k" dovvn propertlee Tife |ev r? of ".i nsecti.ci dal act|V|ty of tHK& newan
corrpounds is. surprisingly. c,[eg- r=]cc,,a A cyano - - phenoxy benzyl f’a;
(+)1 - ci s-i50 -+ L1IR, 39] ;2= di rrethyl 3 (2 2 - '
di br onmovi nyl- )cycl opropa?fe ca boxyl ate being -~ 5 10 and-11 tines - dey

resrpectl veI y m)re toxi'c: to rS@fi ¢ e C@nd mmtard beetl es than 5- Penzyl pa
3 - furwsﬂrgr sm;(é) r% }rﬁégs@nt mal[( # ot her. esters of ﬁ"e
i nvent izfhe s-;i’ % ant er§ry s iRld Ll Subktib A et e. fur

}."

ring by one or more alkyl, alkenyl, alkcxy or halogeno groups, R” and R®, whxch may ' wh
be the same or different, -each represent hydrogen or an alkyl, or aikenyl group, - 50
R?® represents hydrogen or a methyl group, 20 are
R and R, which may be rhe same or dlﬁerent, each represent hydrogen or an ang
alkyl group, _ T aw:
R" represents an organic radzcax having carbon-carbon unsaturation in a position .
a to the CH, group to which R is attached, : : 55 ac
@ indicates an aromatic ring or a dnhydro or tetrahydro analogue thereof, 25 _ Iifd
X1, X2, X° and X*, which may be the same or different, each represent hydrogen, : Tep:
 chlorine or a methy! group, 60 a“;
Z* represents ~CHy— or -—0—— of ~==Sm= 0 =—CO—, D represents H CN or i:p]

~—~C==CH, Z' and Z?, which may be the same or different, each represent chlorine or _ .
a methyl group and each n, which may be the same or different, is 0, 1 or 2, with 30 C‘;I“E'
the proviso that R does not represent an allethronyl group when R* represenus hydrogen, o Wb"
R? and R® each represent chlorine and the compound is racemrc : - 65 Sub:




The esters of fornula Il where R represents al kyl are useful internediates
in 10 the production of the insecticidal esters e.g. by

tr ;

correspondl ng free acr ds, salts and aci d hal i des are new conpounds and 't he
new al kyl esters, free aci-ds, salts:and acid halides where at |east one of
[err] and [err] represents haI oden arfe cl-aimed in divisional application
Nos. As will "be discussed in nore det ai | “bel ow, the new al kyl esters can be
prepargd in that 15 form byLH3¥#X tig synthesis and it is.oht
necessary 1o .Lonvert ALK YverBSh Gherd RUBrkshiRs 2 #Ruf b€@mGd IYXYlic acid in
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[efr] each aﬁ@ @a culd Qgema car onarme ,zﬂﬁpy' mpFhexy. XX’IECESS@I‘I ly the
sane 40al ogend pfﬁbay,ehztneroé perticuldn dntgy) A ’rﬂ" r@?& ;jfgf il Wari ous
f

sul- cl assesr%lp,rl& Ri?fﬂ? i f;{,?‘i@afﬁ%’li

K& nature o

suljsti t uent alf’%lﬁ’ llafnﬁ) Oafnoﬁsab-classes s tallx;ul ar interes
aré those QQﬁm&]h@ fim erueon[ €hie I rfatugen of {wstmiente&’chndré hrns ¥ cﬂéogen nd A5
refir egent s panicatitkytregy raa seﬁomuqde%ﬁfe% 83 B AT gu; gve -now f ound
that in th|1§1' gcrﬁq yhest x1 E?Ehuﬁs s%arLz%uthrdhﬂHﬁﬁ %Snzﬂm nust ard
bedt | es Of Yste m% 10y idlﬁi@ﬂxﬁfyﬁlolﬁf)pane carboxylic acid is shown
3-[lerr]-al N{h@!lyl mapréleﬂrqat hyl cycl opr opane carb s shoyn vvhenl
t he adokyl gr oufpnhes sai- etes of5particular mterest rs N dt%@&e@]}h partcul ar |
i ntier est arm Sﬁ%@ ‘é‘é %{f&@l‘;g&i%&i % °° nm, SO caor hydr ogen and
[erir] is crﬂ“ ss&‘fﬁﬁ %{ se corrpounds where [err] is nethyl an&d
[err]-is hy'dr 0e8er samelash GfiSa]mduEr hyeehstogemos@rtomvuais ¢r° oﬁ‘ﬁnt ai njng up to
6 c»argtgon atanaEbosikizi gasp nfwt!h ing aeﬂehf}gz @rbop ‘&'mﬁl mu ? Iass %"f ,
particul ar Reps J;"c:"“c’gn g@ g ntns 55 b
carboal kox ch‘gtnﬂﬁéiﬁkéi s é aré eftadd bfo&rdﬁteemlspymnhrtcrae:dal koxy residue
wheh B &s6o sﬂﬁaﬁdﬂy u,bst{n&mr(]'i rheﬁr@@emfsmrﬁl en or_an al kyl
groupf,oand [ @bstifuente priesien tub-dysdel ’@"?ﬁlﬁe w’ﬁ;;fg’%,e aﬁ(fgj( f8gccompotinds i
whel e [ err]eprsepy E@@ﬂt%‘d%} ]ﬁﬂﬁé yﬁ ‘;}] mu §§ﬁﬁcsacﬁ aﬁﬂtﬁgb&m koxy group.

bst{2)é
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devbr d of td t,m@,;t substituent on the [err] carbon.atomof the 3;
65 Further sub—clasees of particular interest are those ésters where Rz represents an
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60 substituent. A further sub-class of considerable inportance are
those esters where [err] 60 represents nethyl and [err] represents a
car boal koxy group —where the—alkexy—resi-due—contarns at—teast two car bon
atons. These esters are esters of 'pyrethric acid anal ogues which do not
contain the carbonet hoxy substituent on the [err] carbon atom of the 3-
substituent. 65 - Further sudf- cl asses of particular .interest are
those esters where:[err] represents an 65 1,413,491 al kyl group of at
| east tmo carbon at ons; agaranM@te esters are esters of adyrethricsacid

hOTTDI O Oes nO Conl%f a anti E@SP%&KQX € ?§1HQ%F 5 E)H‘@IHJ!C on t he aSt eri sl‘éd
car boacx e \zhé cont 1 &8GR on [ﬂﬁ:raﬁllrlsﬁ@)(adb&pl’ esent the e
car bo PKQIm-ga{ oup &) R° snap kepreent the aaroyeded:gioop Gatiidl)is or a - hi gher by

honol pgsss it bﬁEWaCIdTh@hmbgthotadOguv@ereﬁf the insecticidal estersgof the
i nvent i omhemest tapkiys of @u feislply gsterscof th;. mgqgtmn are thg A ﬁ:i rr] each répr ese’ﬁt
a haI 3 e sem ‘{B/ o m‘ji[. oﬂgﬂ eraply represents I g{srggen the -

€117 bthyft ibds €36 EU(
an’ 5- han {‘ycro o{: )lé cide Tkigg Sp b 2; iaxes/a;meaw& tesrmmmesc 2, 2-di met hyl - ,z
2, 2- digai lugr @ncs‘;bmiagnh)esmyﬂl (op}-apanlevsalahdmxwm ets'#ciod%m%eﬁ‘%g up g [err] t| r@s
mor e tm@xlle rtoomlhd’e wseffiqsj @ap nawral Pymhfm I Esters\g flr espondi ng @st er for

- Y give este v;% 3,
house&“ tox1c S @e}éf%ﬁm lﬂ(&l—fl@t’m - tef §om)re toxic to nor;ral

l%fir‘!yﬁl pReYib R Elh@bel:ausd-:e‘itdﬁfr%re@rfzr ﬁéﬂe&&bll@CI ds with 3- .10
10 ph ﬁﬁﬁ)ﬁﬁé &H:Zpﬁ dingtffsaatheyAan0- 3- phenoxybenzyl aI clohol ive eett ers vvhr ch par e
2 tO 11 Ajfopigr rhnipgmttququb-dﬁqaﬁ 1rg'.rq§épfgylpose3csfegr reserits 5 e

rboalk acid residue dn -

(+ - g}m@gc@w %ﬁg? re rlc au il t‘%tg: n(:eathofysubquunt on the L@? I’] these ;1332
3-dih ,EM‘ B B A gy il Khfop 60 b PhOBRIBUB & ke t hei 1 gr eat er | gt
st abi fiéx syw afe & m@tﬁéxgr%sqaprkdt;n@ed:k;rymtlh@mtomsconmnﬁxarat her Q@I ogenat ed
sub- cleas$ @fbon mtoas.cBie mgﬁentlh@s&raébtcéksnw%igg@“ et [ty @fPesent 15 2015 éfg
hydr oglé @Priy pre sERpEmehar RsEals car boal koxy, T
S e R e M SRR 0 er e

met h Ils Su tftuent on the carbon atom of ~-the 3 substltuent is replaced by

t he haI ogeno and honol ogues- of these [err] aci. ds whebe 't heha
car.bomet hoxy group is replaced by a car b(():éli'l@xy group contaiping at |ea !r
carbon: ar@gs_._cﬁge;ﬂml ogan.a,ﬂ,-p&l&i-&h—bl y chlior¢sa€He+. brom ne. 4nd the car p:g
200 20 aI T<oxy group is preferably carbo: mef hoxy, - - et hoxy or -n- Pr opoxys «
Preferred esters- of the present |nvent|onCI[IncI ude-t hose which are 30 ben;
striuctural’ly esters pf a 2,2-di ngt hgl -substrtr&led cycl opr opane car boxyl i LG
aC|d V\her{a-tmt,-:GHe-ubstBrt-t@ﬁ#CHs* 25CH SN gf,’;’,,
' ar. a ' Br S

usual V\he‘Frthﬁ%@Geg‘e’r Hx ond B racﬁy deﬁHG%‘éOFrC o furyl methy al cgHol
it is 30 preferred that the furylrm!.hyl ‘al cohol b&Xne of the om
3-furyl net hyl al cohiols described in British Pat %ErmﬂcatlonNo b:';s,
1, 168 798¢,H,00Che =% CitA netGHo0 S, a tﬁ]g)r "50 larly in the isom
3- furyI nmet hyl al cghols, it is pr erred t hat [err and [err] each 4Pepr edmnt
cl ass hydrogen or® oups cont ai ning up ‘to"4 .carbon atons, particularly ’a“"‘
net.hy1 greup and . g vvhere .that. Y represents a phenyl group V\/hgog,h
S unsubstr\tuted or su.bstltuted in the ring by -35 a group containing asp

to 4 carbon G&6Hs: eg. rfEEhlit- or nethoxy, or by chlorine, and Z [&br] Ocwsf
CO and D ZH.Anal og s’of these compounds "where Z S and - B

55 [err] [err] can Tl so be used CIher con f Jnter%t are those-
PR ’EI §
oftof3,

where Y r 9‘[ dining up to 4 posi
car borP QE e JETI: §‘ B‘?‘g gﬁeq‘;’gt&%ec%?‘f et dg@,ﬁ n atons, &0g. analo

class

vi nyl daﬁynma{hlé hyD Eal@dhﬁl;,Ci@ﬁsI gieRireD rhdpR' 1R0 edthcagrbon at ons or an where

al ky nde@gmwp ¢ﬁu;g cozpmmrgmgsoM @rbom 2oy, Pphrignt egyybgrpypi 48d a| coh_gl s of thi abtive
cat egdhyr, Y fepismriti Rbev} e upowhichy ig ugspbs f,,r]tsd |°’h *’q'[ gf ing oy , cis, av.
a group containing up to on afoms, e.g. methyl or mett 1ovy, e, an 55 1
- Z=CH, O or CO— and D H. Analogues of these compounds where Z=§ and _ involv
D=CHN or C=CH can also be used. Other compounds of interest are those where Y o VIL -
represents a hydrogen atom, an alkyl group containing up to 4 carbon atoms, an alkenyl formu
~ group containing up to 4 carbon atoms, e.g. vingl, an alkadienyl group containing up 40

to 4 carbon atoms or an alkynyl group e.g. propargyl or a furyl group.

~ Specific alcohols of this -category, from which the esters of the invention are
structurally derivable, include 5-benzyl-3-furylmethyl alcohol, 5-benzyl-2-methyl-3-
furylmethyl alcohol, 5-benzylfurfuryl alcohol, 4-benzyl- S-methyl furfuryl alconol, 5-p- 4
xylyl-furfuryl alroho! 2,4,5-trimethyl-3- fur)lmethvl alcohoi, 4,5-dimethyl- furfuryl 5
alcohol, 5-phenoxy- and 5- bcnzoyl -3-furylmethyl alcohol and a-cyano aund a-etb}nyl—
5-bcnzyl 5-benzoyl and 5-phe1.oxy-3 ~fury Imethyl alcohol. -
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structurally derivable, include 5-benzyl-3-furyl nethyl alcohol,
5-benzyl - 2- net hyl - 3- furyl net hyl al cohol, 5-benzylfurfuryl alcohol,
4-penzyl - 5- et hyl --furfuryl al cohot5—5p—xtH—FurfFuryr—alcohol |

2,4, 5- trinethyl 3-furyl met hyl al cohol, 4,;5-dinethyl-furfuryl 45 al cohol,
5-iphenoxy-- and 5-benzoyl - 3- furylnethy _aIcohoI and a- cyano and a- ethynyl
5-ibenzyl -5- benzoyl and 5 phenoxy 3-furyl net hyl al cohol . 5
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nsgm‘ret%% —cetttysatlsdmtse atsérsfntthesta yano- and (&
e insecticidal esters of the pre
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involving the reaction of an alcohol or derivati th . 55
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conpounds (D =CN or C==CH), there is a further possibility of optical

I soneri sm and the conpounds envi saged i nclude esters of both the racemc

m :

at the carbon atom beari-ng the D 45 group. The vari.ous optical and
geonetrical isaners of the esters ofz t he invention usually -have different
i nsecticidal toxicities and knock down potency. The conpounds.of the

i nventi on having the hydrogen_atons on the | and 3 positions of the

cycl opropane .ri'ng in the trapg3el ati onship to one another gre steregq 50

anal Ogueés of (+ J-trans- cnrysantnentc actg—and—for thrs~Teason rep t a
preferred - so class of c d the invention but the present invention
al so "i ncl udes conpounds?v#. mzdr ogen atons in question are in the

cis-rel atronshrp Thus, hi ghl! X actrye esters are derived from (+)-trans
and (+)-cis-acids. but [err cis, “2nd (.)-cis-trans isoners are al so of
i nterest: The insecticidal es}: ers of the present i nventi-on may be prepared
by est erification 55 |@/chv{r:ng, tPe o&eact ion of an al cohol or derivative

thereof formula R-Qe.g oNwl.a VI, VI, or VIIIA and. a cyclopropane
carboxylrc .aci d.or  defi:vati've thereof d‘f forrrula | X, . 1,413,491
6 [err] where Q and [err] ar e wgct i onal gr oups or atoms which w Il react

together to forman ester linkage and [err] [err] and D, [err] [err] Y and
n areV¥ nctional groups or atoms which will react together to
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bt ey e DS TR TR ISP by actll cablyool)
deconmslictdddrkul&ﬁﬁkeﬁfae:hEBEjﬁs:ﬁoW Quf 4 aﬁg@upbkpan dk 1d| rectly or vi a%h
sal t brmdaKlde.” The esters of t'he present. |nvent|on can al so be prepar €t by

reacti on between a % .- Q. =/ 20 phosphorane or yI i de of formul a X and
an ester of 2,2-di met‘h zgl ﬁgr*og;mg, &Y ' 25 ofmi
boxylic -aci-d. substit edo\& e 3 ‘pdsr tion by an. acetyl group or an NaC

al dehyde:group of f5rrru|a X fer ok\ln forrulae X and Xl [err] [err] af€ as
de{r ned: above and Ri's & group as. ~. 25 defined above whjch wpd

not i nt efu RERudeNX tahe XV RY KCAC L] Mhn@ ShoteBlni R WY §lud B PTi gy pl €%can a-ha
r epr.eddingd ahworg which sl wt ingetfere il the Witk reaatomadd 27, Widchan phiefplel radi cal si nceffihe

st abi Fntr resenit any organic radical, wil wrrgrllybph@nwh @ftmsmm@ estibiyosphor us oxi de Jif ch

s oty 5 SRS A e DR ISP R e [ o and g

f avoupisph eind & eiemCtl on et ween B 53q3hos’5hor amem
and t he Eckedsediytihepresent km:ome widre R! represents h)drogen can b., prcpared by . with
30 Esfeaqtign (’5’P‘ht‘1‘|fle="l Pisle cof tfog UleM e ri ntroeprherse‘ﬁt s hydrogen caf B

prepa BT R A oL T, i esters g thea;

I nvenﬁd{@ Rq buls, cr.mvemmtly in the solvent i which the phosphorane jtself
; has been prepared. As will be discussed in more detail below, this may be an aromatic
hydrocarbon such as benzene or a polar solvent such as dimethyl sulphoxide or a
chlorinated hydrocarbon such as dichloromethane. The product can be improved if
reaction is carried out in am inert aunosphere e.g. under nitrogen. The reaction between

the phosphorane and aldehyde or ketone is normally quite rapid and the desired ester 40

can be recovered from the reaction mixture after a reaction time of less than 1 hour '
.although reaction times of up to 24 hours have been used. The desired ester can be
recovered from the reaction product by solvent extract;on e.g. with dicthyl ether or

petroleum ether. -

The phosphorane of formula X where neither R? nor R" represent halogen can 45 the d

be prepared from the corresponding phosphonium salt which in turn can be prepared - - t 45 taneay

by reacting the" appropriately substituted methyl halide with a tnorgamphosphme in. H

accordance with the followmg reaction scheme: . : ?II?SP"
. . . . QLIOW,

p:a(.
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represents nethyl can be prepared by reaction of a 3-acetyl conpound of
formula Xi. The phosphorane X and al dehyde or ketone Xl are preferably
reacted i n substan- $ . e
sconveniently in the solvent in which the phosphorane itself 40 has been

;prepared. As will be di scussed in |nore detail- below, this may be an
taromatl C . _hydr.ocarbon stuch as benzene or a pol ar sol vent. such as

dlnethyl sulphOX|de orsa chl ori.nated hydr ocar bon- such as di chl or onet hane.
iThe product can be inproved if reaction i's carried out in an inert
‘at nogphere e.g. _under nitrogen. ¥ teaction betme_e_n_]_h_e__p_h.os,_pho.r ane and
‘al dehyde or. ketone is normally quite rapid and the desired ester - 40
:can be recovered fréathe r ;gglk mixt R Gfter a reaction time of |ess
than 1 hour aIthough/peavtrﬁﬂrt Jpe-aripiet o 24 hours have been used. The
desired ester .can b# recovered [Ffom thg reaction-product by sol vent
‘extraction e.g. with diehyl ethﬁ%dg%mgg‘ggagggagt er. The phosphorane of
formula X where neither [err] [ err] represent hal ogen can 45
the d be prepared fromthe correﬁggndl phosphoni um salt which in turn can
ro

be prepared by reacti. ng the apgrops ly substituted nethyl halide with a
t ri organophosphi ne i n accordandeg’wi t h™t4le fol | owi ng reacti on schene: 7
1, 413,491 - . - 7[err] TheerX|b|I|ty of
t he present TY f thet dresent S@B‘J@FIU a!t‘aft initial -
starti ng“’t‘ﬁ fté"tf xbrgsg‘@lfé‘ﬁ :&%;att‘\ F‘Kégdﬁ ;’ééi“ hal and the
avai | abi fvtf&e/seh o\MaQ Sndh b}%pt@[gan§é& RS hddem Rer M tsthe
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o bfo E ol t
S ones: Sy el e G A o e
5 h idd whiti
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fosanat BPmPn iy o S Rl o Sl e A 051, e
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s‘sodpum ' na%(g ﬁﬁg quggﬁ‘? é fo i}_’ 20the
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react i onwrieﬂﬁaﬁméebamucM1QMWa can be aI I ovved to evapor ate.and the

phosphor ne ﬁ‘k e and_t he
subseque% tﬁp h, ﬁﬁ g‘f)’osg ‘tn,{)’}g’ [ é‘f‘ﬂl‘ még? |n tzgu s organic
sol vent R@EYMIleﬁe&ph bHOB bSlﬁ[ hOpdnd e GaRioR @nd S86 @ﬁlunI sodi um-
hydri-de teanmnw@ﬂscalzlahydeﬁbhh dmabtul;qb;lamm JLHMt h| de:and 't he pro- ductl on of

tthe phos h flglt%t twhemsr R é@fgw d&%cc % ah%%gfm | owi ng

f Ormt I 0 hal R)Tl'ifg tjg paﬁgré)a@@} gtutg 1etf é is S é OléM t h 3b he

al dehy decrafel s&&ery r teilepaRtiéhadt bhoRshofbks of His EwRA T régea&ts on medi um  \Wen
[ierr] t he akyhgrewpsaif @ror mbretchrtbm E@nuahmrgh@ranbmoltguest siphogrihagee phor ane can ;be

brought ‘étlE?EﬂJtR“H “tst‘”é"'at‘it ﬂF‘ia' G*&’n‘sa ali nmetal 25
anige inf Ega ﬁﬁ'@ji’{ ?f ﬁfaﬁ”t% %éd@%, flide solgtion, e.g.
30% aprin€ality oREratoRkh Ra daibgd fromthe

§o| uti ongreupd su sequently reacted with the al dehyde Xl |n a suitable
sol vent e, o ’Mﬂé#‘ Sem[hélPSe{l cany eepprepsed % sieichoal koxy and
[lerg] ref? é;’(‘lg’ & ed RY.dhg abovagdescriied

Tepies rbg?tew
procedurgge usmagu@mh@t% Pﬁ Rdiige atrd ﬂ-:actmn pﬁmﬁ%ﬂ @%&ma&eaﬁ;@ al kyl ester las
the Substhé¢ ¢quiteat net hyl. |de but thi's- synthesis is.not. .30 entirely

satl sfactory for the preparat| on of Johosph% anes of “this type where [erir]

}.p._x

I’ e prese nt S . P2 P
i o \6‘ halogeny +2P(24 ) \c= P /< 27
; ﬂ / 2'4 .
g ' | ' . o +(74);Phaloge,72 '

5 the debydz ohalogenation of the qudterrary mosphcmum u'xhdc proccedmg spon-

45 tanecusly. i : 45
Halogenated phosphoranes can 4150 he preparcd by h'tlogcnvmg an unhalogenated .
phosphorane, itself obtained by the above described procedures in accordance with the .
following resction scheme:-— .
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an al kyl group of 2 or nore carbon atons. For such hi gher honol ogues, a
phosphorane where [err] represents hydrogen and [err] represents the
desired al kyl group is first—prepared—as—an—+nterrediate-by the procedures
descri bed above starting froman al kyl 35 hal i de of at |east 3 carbon
atonms and this intermedi ate phosphorgne is the reacted 35 with the
appropriate al kyl chloroformate ester to introduce the desired carboal koxy
grQup Phosphot anes where. [e i nd/or [err] represent halogen can be
P of the above described syntBesis. 40g4
When [err] and [err] each represent hal n, a carbon tetrahalide cambe
used in place of the?yubetwﬁﬂ&eqkhpwhﬂ} | ide and the reaction proceeds in
accordance with the equatlgz L r theldehydrobalogenatlon of the
quat er nary phOSphOﬂIUﬂ] hal’l' ;§@d7 ¢*spen- 45 t aneousl y.
45 Hal ogenat ed phos Tﬁﬁﬂﬁgﬁ dﬁ afee—béwer red by hal ogenating an 3
unhalogenated phospho# aerorebedrb, whttadened 2y t he ‘above descri bed
procedures in accordanﬁe mr;hfthe follomnng reacti on schene: - . 8
1,413,491. . - C=pl—z4 8 [err] mhere
haI:hangen [err] hahé@en\hﬂd [err] is as defined above.
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5 Acids of the general formula IX (COQ'=COOH) where R'=R°=H and a5 H w
R*=an alkyl group containing at least two carben atoms can be prepared by reaction '
vetween 2-ethynyl-3,3-dimethyl cyclopropane carboxylic acid and an appropriate alkyl s
halide in the presence of an aikali metal followed by catalytic semi-hydrogenation. ) &
Alcohols and halides of formula VIII are described in British Patent Specification - e
0 No. 1,305,025. 50 50 se
Alcohols of formula VII or VIIIA where D represents CN or C==CH can be. ‘ ik
prepared by conventional methods from the corresponding aldchydes. Thus, a fur- . : fu

aldehyde or benzaldehyde can be reacted with (a) HCN conveniently generated . <o
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Such carbonyl conpounds of forrmula XI nmay be prepared by the synthetic

nmet hods descri bed above but converti ng t he group R fro man al kyI group to a

group--of--fermula |11 - |-ViXe= AR 3 Lo 110

i nstead of ,after the thlg reactlon as descrr bed above :
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thge doubl e bond in'the isobutenyl side chain occurs. Thus provi ded R does
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2-tethynyl - 3, 3-di net hyl cycl opr @ ? _xyl i-c .acid and an appro%l ate
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rr&ny esters of the invention I'L@’Y;S ﬁ ylnergl stic factor several tinmnes
griegper thann-iaéiraﬁ Gt b ol e s SRR blepfiad 6 RaMBY% OF 40 -

i n-pentyl iodide with triphenylphosphine, was added slowly, under- nitrogen, to sod-
amide [0.7 g sodium (0 03M) in liquid amrnonia (130 ml.)]. The mixture was .
stirred for 0.5 hours and the ammonia ailowed to evaporate (2 hours). Benzene (130
: ml.) was added and the mixture refluxed, under nitrogen, for 0.5 hours, allowed to
: 45 . cool and the supernatant liquid containing the phosphorane decanted off under nitrogen. 45
i : The phosphorane solution was added dropwise, under nitrogen, to a stirred '
¢ solution of methyl frans-carbonaldehyde (1.0 g., 0.0064M) (from ozonolysis of methyl
| . ester of (+ )-frams-chrysanthemic acid) in f"y benzene (15 ml). The addition was
i i completed in 10 minutes and the sclution was stirred for a further 0.5 hours. The
y 50 + solution was evaporated, the residue dissolved in diethy! ether, the organic solution 50
washed with water and dried. Evaporation yiclded a colourless mixwre which was
. further. exrracted with petroleum ether (60-—80°), evaporation of which yielded a
i - colourless lxqmd b.p. 107—109°/5 mm., vield (1.07 g., (80%), np 1.4622) which
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the esters derived fromacids of the present invention are nuch nore stable
to light 25 than those of previously known acids, and di hal ovi nyl
esters are especially faveufed——25—fﬁ—%h+s—eﬁﬁﬁeefrea——?he—rﬁeeeffefda+—
conpositions may al so.include known synthetic pyrethrins to i nprove kil

and/ or knock down or to synergise the activity of the known pyrethrin

and/ or that of the synthetic pyrethrins of. the invention. 30. The
new esters of .the invention or insecticidal conpositions containing them
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f'-or 0.5 h% the, ammoni.a all rat e hours). Benzene {]30
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phospmﬁwee@é@&r\ip@ﬂbmﬁtfm@ndeﬂnb‘muw@gen 45 The phosphorane sol ution yas
added dr gpwi Lhnd?o nlitroaged 19,8 S csondm 1tljctslon of met hyl de
tranqom(b ‘E,Eafe rﬁ ; uQE‘m e of nmethyl ester of
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b. p. bportic 89S epn{ Comppusd” ¢i): 07 ., (80%, np 1.4622) which '~ 1,413, 481
10 was -i.denti fi.ed by NMR A%,H%s;opy as. 2, 2-di.net hyl - 3- fors

(hex-1 - qmwio}ed@xqu@&re@manen@erzb@a%ﬂeae@fsplekmmémﬁs&ar (Conpould C').
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prapei ‘6@0 atepand IVH‘Béh‘I ﬂamﬁ butyl -
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refrac lve |n S mdv AL € OW. -Compound [err] [err]
R1In Corrm;,[mnﬁ Rae 3- bg- 1-enygs subsgituent,ls in the trans relati onshi p
tto the cy'cf'o'pmpane ring. ILts (+)-cis-[IR 3S]-isoner (in free acid forn)
was made bye't he f okl ow ng gorocedung. (lanpoth Cempound A' and its cis .
i soner, the confl uration 10. around the ethylenlc doubl e bond i'n the -
3-substitudht - i s n- Bt opy! i §&he phodiphor ah&Ppr epared by reacting the

corr espondiypg phpﬁ@qm um |}pd| de (cf:;0.)° @nch soplam)de (sodium (0.7

g.)/1i-quid anmonia (15 )). in dry .7 20.benzene (100 nl.) was
added drop\M se WI 'Eﬂ‘ng{I rrﬁ ng, -t &fa sol &fson of4¥%he i nternal heni - acyl al of
cis-3- for d| rreth I-cyclopropane carboxyllc acid (0.7 g.) (French,

Pat ent Spe H‘2 itstey %ﬁ g‘g ‘El‘r‘gﬂ% m.), under nitrogen.
The benzene wa é‘i/ 8+ ‘fpé(’dfa'beftf"gagsgg %2 0|:‘Egsol ved .i n met hyl ene
chl er_de (75 m.): and E*{L\MPLE4 : :

A suspension of sedium hydride in oil (0.50 g., approx. 0.0095M \:aII‘ was 30

washed with dry v diethyl ether (20 ml.) undLr nitrogen. Dry c‘zfrethylsulphmade mett,
- (DMSO) (35 ml) was added and the mixture hcatcd at 80° for 0.3 houss. After

cocling, a slurry of n-butyl triphenylphosphonium bromide (3.80 g., 0.0104M) {pre- 35 L
pared by reaction of #-butyl bromide with trxpneqylphosphmc) in DMSO (9 ml.) was S-bex
added with stirring, the remainder of the shurry being washed in with diethyl ether 35
(10 ml.). The mixture was stirred for 0.5 hours and ethyl 3-acetyi-2,2-dimethyl
cyclopropane carbexylate (1.0 g., 0.0054M) was added. The mixture was thoroughly ¢
shaken and stirred for 24 hours under nitrogen. Ice was added and the mixture acidi- -descri

fied with aqueous potassiurn hydrogen sulphate. After diethyl ether exiraction, the 40 meth:
organic solution was washed with water, sawrated sodium chloride solution, and 40 with ¢
evaporation of the dried solution (N2,80,) yielded asolid which on extraction with acid, .
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washed with water and sodium carbonate solution. Acidification of the
car bonat e 25 extract y| eI ded an acr d V\/nr ch was extract ed with
THyl ené CATOT T 0€,arTea™ T RO RN v A e i v v v L A S e -
(#4)-cis- [ 1R, 38) 3-but-1-ene- 2, 2- d| rret hyI cycl opropane car-- S 20 boxyl I C
agi.d (0.7 g.). (Corrpound A" ci s) .. EXAWPLE 3. The procedure descrl bed in. i
E><arrp| e | "was ‘repeated repI aci ng the methyl trans- -coronal dehyde by an
eqgui- vaI ent wei-ght of- ethyl - (+)-cis- trans 3-acetyl -2, 2- di et hyl - L
cycl. oplropane .car boxyl ate and re | A g the - n- pentyl i'odi de by rret hyI
i gdi : : v —Qr- - hllt\/l hrom. de l;tlf) grve t he
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rdfr aCt i v nd3%). nn 1. r This liquid wa identified by N. Brr] T R
[grr] F udROQégfg%ﬁn p‘m“d oFip “ﬁa here R=nGs "R =H, R=CHs60 ) . | H
1. 4570 x L ) 1 4570 I -
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argd’ [err] ; MS 'gn gii fict rlflﬁlﬁegd‘i"l de in oil (0. 50
9., pr Osﬁr'ecDa MmpeRtute fo¥\aS. hours a'ld ....n rL t hyl et her (20
mE: !0 unde‘POM‘FMMIgdmbe@my (Blinmia tvrta hosied, Slﬂuﬂlﬁe EI\YBC)o séﬁfngSmys) wastoadded gnd

e. mxt 1t eh‘@i#ﬂs“"#\ﬂt}'eémhxb ﬁlusteurry of  n-butjyl
i pheny'bﬁ%@ E.ggé“fg 'ﬁg“’ )solvem- 35 pared by
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_ = o5 E?_--. m’ﬁ‘“ Orﬁ turé was stirred for 0.5 hours and etjhyl

34 : ?ﬁﬁbﬂ‘fw ml%fb‘h 9054M was -added.
T en A §“under ni trogdn.
| de was added and the:.m xture acr i - fied: wth ' ,qzueous th assi um-hydr.oggn
s§l Phate. Af obel di-ethy @t -eFX %tﬁr-c?n - 40" organl c 20l ut| on jwas
Wéshed Wlngelal Oé’ in 'El”tﬁ r[t;;etrg[asgmbat ; fd - 40 -

aporat i g Tl sodi aldshoR& v bddl pavim-1E E{fm@l [-r Pch on extract

\! . -tion of the alkyl mdf ‘formula II in tolu,edhlﬁas F&ﬂﬂl’ {erilt [e”] . and .

a:b%r at | ’@P dhes mr-tmai dr lethanol Ekc
(43% “ﬁ% gu lﬁﬂ_ﬁé?a WWJW ctroscopy as t he
c.rrpoundem%mirsynrﬁu ‘9o bl ¥ §1 bang A dech iy s ompound 1)
\VPL E - Sormula II was confirmed by NMR spectroscopy and gas/liquid chromatogra hy.
5§ or onet Wt@mlmﬁyalmmtmthl oride, (2.1 .. 0 QOGI\/] 3and dry
pigperi - - dine. EO 51dg ;0 006M) _.in- d% diret-hyl : ethers (15 T ): was treateéd,
urgder . nrtroge-n—-uf-ih 8% n butyF 11 thium i - fxane (4.8 -t [0.388 g.,.
O.~'006|\/]) ~The . i xture" Stirged at eomt ture fo 1. 5 hour s and
butyl trans car enat \d\ee%?de (- 27 g,d: 10 ﬁnﬁglgﬁﬁwm?‘ "dry benzene (
St $3a1.(@)-day st 10 and the
__I utron fil tered and the resi due washed Wi<th. dl’)flRiBﬁbkbﬁer)et her. The
ltrate was" Wa,shed w,tp ].10%[ rr] -er.: anqsﬁ%aporatron of the. dr|ed [err]
S Ivent followed by dr strT ation: yre ded €0 ourless I|qurd b.p [err] mm
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ere [err] [err] “i5" err] and [%'rrJ and Was found to have [err]
1}4670. The: stereochem%try abldut H, 13- 5t1f17e doubfe bond ferr] to
t ering was: 20680 ZE dme al kp]l estey& whoqeggmgr epar at i.on"is descrl bed

apove in Examples I to 6 were - :
a S - CGHg o H CHp _ 15180
t S eep, wo _CH . - 15118

N . Compounds A—I are- all compm_nds of fomula 3§ where R——J-benz l - -
4 ~ methyl. ¥ These compounds are a mixmre of (== )-cis-trans-isomers. Y 3 fur_v,l .

T Compound A cis was prepared from A’ cis by treating with thionyl chloride in '
35  benzene to convert A’ cis to the acid chloride and then reacting-the acid chioride w1th 38
- y 5- benzyl 3-fury1meﬂ1yl alcohol in benzene iy the prcsence of pyndma SR .

Meth 1 2,2 di th i- 3l (b. EXAMPLE s . .
o y! imethy ut-1-enyl)-cyclopropane carboxylate 1e; ared as
_ ~described in Example 2), (2.8 g:) was refluxed for 1 hour with 1.8.g. \a(()rii 51 T0mls, - :
49 . methanol. The reaction mixwre ‘was then diluted with water, acxdaﬁﬂd and extracted 40
3 . with d:ethyl ether to give 2.01 g. 2,2-d:methyl 3-(but-1-eny!)-cyclopropane carboxylic

4 --acid, np 147!9 The acid was then converted mto its acnd chioride by reaction w:th o




then converted into the corresponding 5-benzyl-3-furylnethyl ester by the
procedures descri bed below in Exanples 6-9. give the sodium al cohol ate was

CQI’nI’ﬂ ete 3 sol ution-copntaini Rg abeut 1 ol

pr oper—~~_~~~~~~~~~~~_~~~~_~~- ~~~~~~ e e e e e e e e e e e e e e S
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;EXAI\/PLES 67 o e ' '--..'-2002m)Isof
sodi um.wer e. sl owy added to a soI ut|on of 2 nols of 5-benzyl-3-fury!-

met hyl  al cohol in toluene. Wien the reaction betvveen the sodi.um’and theg.
al cohol 120 give the sodium. al cohol!41%*las conplete. a solution chhtaining
about” 1. N0l ol QAGHde shd B8 20t chibSteahdnydsediil @ rkrich Gl Bshede ki iz t Ol Uene yas
added -and t. hequifioli athcRnt dfe@t Rdlleblone, (H)REedthrolade) 3skenzyltiebdyl al@bg@ar at i on of ¢he
met hanol  or3-plelraybobzy! deabblviachd presenre Ofraawswmla Oe@tférHYﬂ‘ihe‘atTihen r ‘eacti on.

After the sdFa§HNoMiNYHE| chr 4 hyl eg ter was
recoverded i &l ds S’f"e‘gg?‘eg %glehe?ﬁiiowm_g "ﬁec” etrs ?‘ﬁgﬁﬂ%{ est er -

chromat ography on na Tth structl#e fl t he esters as: bel ng in
accor dance Py conf.i rired’ by NVR spetttosCBpy ‘and gas/| i (|ui d

chromat ography. Q30 : CH; . The follqwr ng |@;g¢etﬂr,gdydal ‘egisehs were

pr epar ed: ' Fo 30 Conpound ‘A . H
H x 1, 51“74 (tra‘hﬁsr somét) i H*’-vvrcthwnv! 1. 5355,?9( +).-cis- -}

[ 1R 3S} i soner) oW err] mpounds ~ Adl
are all corrpounsds of fdr{rrul a. ‘{ WnerHe R=—5 Benzylenzlo’l fuﬁ]sZssS‘ét hyl. * THese
conpounds ar e, ametur‘éﬂef [erH] )= Cibb- tranS—phes@thnSy! Corrrfe&md A cis was
prepared fromA <cis hy- treatlng wi t h:thi onyl:-chl or.i-de -:n:35. benzdne
to convert A=rcis to-the:acid chl EXAMBLR t hen reactr ng the aci d_ch.l'_or.,i de
wirth' 35 5= benziimigur of m#dwbﬂtﬂle@erﬂswﬂWI @¢ence of - |
pyri di E%@I ;:lwéolu on g?the c ngf%f ‘:; jropang -
Carboxgh are,aﬁ éﬁ;ﬁ&ﬁ&m (i?gs £a<:ﬁl Bix a d8og fornas ref | (led
for 1 hour WehbBursltoSiva. theN&ﬂ'd:lﬂoﬂde? rﬂiktﬁre oﬁ@:hstannally dy@itnblanpbportiokhef reacti on &

m xture was ﬂhetndd:lﬂoudeed-bmzr{lki imr!lmthyl gledholi ewrlerrdwvémrrpaeééudrmo with :
di et hyl_ethe ol Yﬁgt i mﬁfl’%ﬁ}g@g‘g ‘gﬁhopropgne |
carbox{iic a "E‘lg g ge % of ﬁé %3{3 Jog s~ et R&LO its aci d
chtori de: by 5-8&&}113Qﬁrylﬂle§bhl Thxs kser, desxgnated ester K, has np 1.5418.

1,413,491.. .. 12 thionyl. chl orrde and the

acid c¢hlori de’ t rr’%‘#‘?ﬁg{ d& t]f; ha &‘@th qui nol ar
amount 2f ( ?)ro fes%aﬂfg hmv‘;as Y{?@ﬁtfs A" Ghe Elﬁl}t’lo %gﬂg&fggﬂ@yfor % cohoto or -

3- phenoxyben olédMantl fﬁﬁerar a&emeﬂu@tvasa;nsleqmmbxaeneand)md of pyri d| ne.
The reacti ontongit abow Las dfl(emoxathrbewatmﬂgt)a ylemspge'gtnr homj ﬁ’ldmena and the

sol ven evapmhe%w‘tg@ﬁg@ﬂg’ﬂm SR YT ot <1 el

esters 2yere was filtered off, washed with water and dried.
H . (+) Sbm ethyl dcetare] dRum spirit gave (ethoxycarbonyl methylene)H 1
(+) pyr et hr omiphenyl phosphoran&afnlcﬁ@urBSderdzxy#bberﬁﬁ%l yield. 1.5488 T - 1 H

S 3 phen %en g tertiary:

bu'tyl ester {%ﬁnﬁ@ %%3 (ﬂloubggpﬁcmoro h@fﬁ%ﬂ%&%g’# phpnic acid |

(47.5 ny.) € hdd)(i 511dfdoro eﬁhﬁfcd%ﬂﬂbumhdnﬁmglomdesm&rmn:lO 30

cool ed 'to gi vteng mlcorttmr@d apfoorp enpeBrurecionyh d4vp %‘e lclb’@?( ﬁ“(‘,’al}&tﬂe% Ppyri din
Q[Igio

163 ?j"’ﬁ’ Recriract dth
En xt u?g 331I I o%‘ ﬂﬁ ?E%F:Nﬁ;?h %Z?szs&g @%GG@n ¥

L;mrl.rée A m xtur
of 7/ subg§ ant i unacwr I \ﬁlfeﬁpo&tca:wamﬂt Rt aabkéteﬂutybl((idnpound

5-benzyl - 3- fmswaf)et hylal.cohol ~and pyri dine was prepared-in dry

S - EXAMPLE 11. . . :
The proccdurc described in Example 10 was repeated but replacing the bromo-
acetic acid ethyl ester by an cquivalent weight of bromoacetic acid methyl ester- -and
C 40 by bromoacetic acid propyl ¢ster and making any necessary variations in reaction time 40
. or temperature during phosphorane formation, to give compounds of formula II where
: R*=H, R=t.-butyl and R®=carbo-methoxy or carbon—n-propoxy, np 14677 and
. R | 4723, (compounds P19/A’ and P19/C") respectwely

L EXAMPLE 12, o o
L. 45 The procedure described in Example 10 was repeatf*d replacing the bromoacetic 45
acid ethyl ester by an equivalent weight of a-bromopropionic acid ethyl ester and
" propy! ester. Esters of formula II.were obtained where R*=methyl, R="{.-butyl and
: . R®==carbocthoxy and carbo—n—pzopoxy, hp 14650 and 1. 4712 (Compounds P19/D
and P19/E’) nspcc‘.ve;y _ _ _ :

(1]

Sl ) Mg




benzene and the m xture cooled and all owed to stand at room tenperature

over ni ght . 15 The m xture was then poured through a colum of neutral
A —wher e

[drr] and R— 5 benzyl 3- furyI met hyI Thr s ester desr gn_ated est'.er K,

hgs .[err] ‘1. 5418. EXAMPLE '10. Tri phenyl phospline (13 g. ) was dissol ved

irg dry benzene (60.n1.7) and -et hyI ' brom)acet ate (8.3 g..).was added

drjopwi se. The sol ution was. heated- at [err] for 2. 20 days,.and then: cool ed
a frltered The residie was washed with benzene and dri ed to g}L\/e about
_18f (ethoxycarbonyl met hyl) ts41A#0yvI phosphoni um.br oni de

1

p sphonr umsalt (10 g.) was dgxgpim,gmgln wat er’ (250 nml".) ~and 5% agueous
sddi um. hydr ox+Riepylveiphaugiichdsptioniyowiodide mstﬂnepsxted by ﬂlagromdmeldesctiﬂté sol ution.
be

ame al KA let ) rpplacing the °a° Y i hasphe was filtered
L L O T
hﬁt t At e/ DeitbO ity s Bh i Ame ﬁ& 1@@@ bhgiphenyl. - .
p

sphor andhlofgormate inl SOk &ss:ex&aielﬂdnladﬂeabmpmseSm{: iml-e(hasil'dﬂmeqthosphorane (3.2
g.} 0. 009Zmyher 30 tcm@nh@rcemM%@@ewzsnemvmwew os- . to t. -autyI

trpns- car _e‘}w “’(‘1 5 9., -0.0076M. {(from ozonolysis: of-t" -butyI (+)-
trans chrysant heni-c acid) in. dr%t\oror;eatda'&ne 30/ .7 . wi.th' stirri ng under
ni frmwgen; - 30 sti'tring was eontiny Q4om tenperat ur é . foor:. 2. 518ays The

sol ution was evapor ated, ‘and tpeefesid fextracted with petroleumspirit.
(6P-80) whj (E-Qdeen evapor ation and distillation ‘yi el ded a colourl ess: }i qur d
b.p. [ err]®Mine phosiidrade whsiRreak@d Hh d-bAfIGEroMcke WASChiofbRRtirei €d by NMR
sppct r oscogy d @oE{ainplg 10 b giveracmpoand B NPO°HS mm., 35 1.4714 iden g%xgound of formul a
| | fwher e [:erm an@t&frb‘bethm%ﬂ errrms}a Hn&eﬂ“@ﬁ@%, Rtcodbok ﬁ?__l?l_Q/ B).
EXPVALE 1727 m;ﬁ u"?; wags asﬁlqrgp%stfudep ¢ qne%xlmofg aﬁted L '

i Ollpropy® (chiotoforidtd Fespe wei ght of -

repl acing o=
br §roacet i fornids 1t weie b edest er and 40 rom)acetrc ‘acid propyl ester
an@l maki-ng any. necessary vari at| ons in" reactr ory: t| me 40 .or+tenperature :
duging phosphor%ne for matrpon l§| ve C rrpounds “Fornmul'dDI I where. ferr]

R=t.-butyl and [err]. or carhon-n ropo [ er 4Q77 an 4723, -
(cf )npounchwfle/ POGHy P1o/Cly res’Bectl :g‘ftv E&kﬂéﬁEﬁ 34]68 -~ The |
pr ¢cedur epygapcr EOGACH) Exasml e 1cnwas ,r_e.ngat erof A RknacC| ng “tigsghr onacet i ¢!

45%acid ethyl ester By an: equr val erit. ‘wei'ght 'of  a- brormpropr oni ¢ acid et Ayl
esﬂezo and pr _l%yl ‘ester. Ester SESAMPRENMS a | | vvere obt ai ned wher € 20

AR e e e ey

1.

. : resultm ac1d (R®=n-propoxycarbonyl, R*=CH;, R=H) ctys

13 E260\I\/PL|3m‘e3(0 127 Er aPly bl )t ‘#nid phiemyy Ichlgrive Y PMEANE. mmul))dtrdeddgasanqaﬂepar ed®3by the
prgcedur e ﬂd&! rltfbé'd“@ﬁ fEx%ah‘p'FSeatP@“F el H@Pﬁ’@f erespedisg |ac1113r213?ﬁ51acet ate- by

N

n- gropyl i t;rgf fp{% ] _q 1%’6 ﬂ; m?d reated under |
ni-grogen viog i%'“ ah@rﬁaeg (ﬂle t.ost?x??o gt TER0 M s. | quif
[ er3o and reshlen ®luri nvﬂds pwﬂdhxtoﬂghe naftnemmlrelnmaa heliuhs: evdpenneéne  530( 120

m ) was f, 2 e szftf qrs B fh’htRes d 1. 08 g. -

et hyI chi? f'?"gg c o s Hg% The i xt lre
wag refl u } m nut es. an éhen co e and the benzene
rermﬁed to Idav&)tlavqu'nmrs wpnhqpreamn byfsmmarrrmhtds 10 _ '

[ erir ]

5 Compound R® R - ﬁD
PI/A H  COOCH, | 1.5262
S P9/B - H COOCH, Ls98
0 PI/C  H = COORCH,  1.5278
Pl9/D ' CH, ceoc,ﬁ, , t.5235 :
P19/E CH, COOn-CH, L5125
S P19/F CH, . COOCH,  1.5228
P19/G C.H, COOCH, 1.5193

PLOH CH, .COOn-CH,  1.5190




as residue. The phosphorane was then reacted with t.-butyl caronal dehyde in
di chl oronet hane as descri bed |n Exanpl e 10 to give a conmpound b. p.
136terrH S —terrhLt A7 tdenttiedas N EXanpl € 10 as bel ng of
formula 11 where [err]l 15 and R=t.-butyl. (Conpound P19/F1).

15 The above procedure was al so [epeaf ed repl aci ng the nmethyl chloroformate
by ethyl “and n-propyl chl orof-or mate’ respectlvel y when the foll ow ng
codpounds of formula Il -were ol#idddled. . t.-butyl 114- 1160/14 nm 51 4682
t.-butyl =

EXAMPLE. Mcgrt%hg?és]?@mto P19/H s area%céiﬁg)%nds%f)fonnula TI where R+ fObelFHe conpound Of <
formula I1. Wnere [err]=n- propoxy carbonyl, [err] and [err] t-butyl (0.393
g. ) descri bed |n Exa 12F-Ké§il’ﬂéf15uxed 2 hour s W|th toI uene 4- sul phorf ¢

acid (47, frapsa i e‘}?’f e} ¥ ool ed and the
resul t 'ﬂmlgﬁ Sén%{cg er'ep c cxrg) gdhdh}ﬁﬂ i hm»g};gtgﬁ% sgzrx‘M ‘{zﬁ-l l'ised out. DryP
pyri- 248° for 7 hods. ITHle(r&cﬂd?l @n;e uihséyapdratad wag rédntearppeksuﬁhhd)ﬂm de (0.158 g. 9@
ul ) werresiduel @xsrdctedhwith ﬁ'ethylzglcm:d(lm’e) Tb¢ Prgmmra:ndasr‘msheanburs at ~about [err]
when t e 2$t} )sou 0 d?tﬁ%dﬂm uer : '
5- benzylo73-¢hUrns y ”hfﬁ ?ﬁﬁfﬂ Hulte ]ﬂée&fﬁ & vgé’btﬁ 105 ¢°, 108 ul p;in
benzene( 4 Berdts-[1 quszadadﬁdyxam zm@los@inugl Oiyclbﬁf)ﬁand O citbaxyieke OVer ni ght . The 30
result|m95§e+3t|1(Cmp0waL§P2pA‘5'5;ed through a col urm of neutral alumina and tRén

evaporated 30 to give 550 Ae@%{ corrpound of formul-a Il where R P2
=n; pr opoxXygahd grg Zumﬁv e@ ¥ err] 13.5125.
]SCOWDFQ%ME% %of;: dwé(: fofhetBiine t éi"%ﬁé&%ﬁ lrg%%:afrﬁ%agco;%ance wi t B2
or mul aldebyde(lss & pwisia 28 gy i d” chromat ogr y.
After workjy IW"P@ i %eﬂ ﬁgggedvab 9@1‘0@3)1‘:@] met hods. *#
35J CO”Q'@W" mcu:;ﬁ, (026 29, 5 1 %mgf mwn goyw w0 152
P19/ B contain ~9 , of the desired t-butyl-(+)- ﬂéét yl-3- (z,z-m on P2l

1. 5278 bRibidkibyl) cyclopropane carboxylate. (Comnound P21/B’)1 5235 P19.

ﬁ

1.5125 15 ~ 1. 522821
PLO/ G “"spye s burgl ester described mEE}igﬂglig séé%ogmp Ol cfioxwith 1.5190
14.3 " toluene-4-sulphonic acid 5 in dry benzene (10 ml) f&fg tﬁ&i and cooled 25- I
Conpe \givel Sa i6n Lo mmﬂmgahdxd (Ryrigioe) ({80850 fng.) candthianyl |- where-
R{5- be nglyqtde (326 mg.y were ) g‘eg 1o staz%(;i at room temperature for o
Pjt. &ﬁ%" 0% nol ysi's' of the
e 20 m%“fi{f? R 1% M?;?eny. phooph hee
.65 @f e 3RI3compound of fonnulaPIII ﬁhed!’ ’=€Gl; MI‘-?CI d(‘l:ﬂ:hl oride (10 ngj

re head BGFS ermbi funiln ?é)ur S. The 5 eact poN

i at o P k
mixltglrj &éﬁ@%}%ﬁfﬁ%ﬁ? z’% he oFyg'a'mc exgract was )

shed W|th vvater dried (over [err] . and evaporated The resi due was ";c;

extract ed’ Wit h petrol eunj1 el’J%MP 0860 and the s uthn ‘evapor at #d andest:
Gl

dijstill % ok °“d°1 s‘%‘?"%ﬁ T/ 1 mn) whi oo
was pursfﬁe) (9 &ﬂfasins 'ﬂ@an@aﬂi £ imeats, using 3—- g

~ phenoxybenzy! or 3-benzylbenzyl alcohol or (+)-allethrolone or (+)-pyrethrolone or 40 _ : tem
* 5-propargyl-2-furylmethyl alcohol or 2,3, 45-tertahydrophtha11m1domed1yl alcohol as = - 15 prcc.!
the alcohol to give the followmg esters of formula II _ o __ e and

;'a)-

ind
Benz
minu
25 soluti
o . soluti
Yield
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( +

car

(1=3

(0
al
te

)-trans- [1R 3R] -2, 2-dinmethyl-3-(2, 2-dichlorovinyl) cycl opropane

boxyl ate m p. [err] (Corrpound P21/ A'). EXAI\/PLE 16 Tr| phenyl phosphi ne
S A 4= e 45 16 o1 R ol “ear por - 1o tetrabrom de

84 g. ) in dry drchl ororrethane (15 m.). t- Butyl (+) trans- caron-

dehyde (0.5 g.) wes. added and the solution was stirred overni ght at room

erature. After.working up as described in Exanpl'e 15, the crude product

wa di stilled yield- ingtwo fractions:(1) b.p. 83- 90/-0. 7 .nm (0.15 g.),

[err] 1.4749 (2) b.p. 90--107/0. 7 H4¥ho;(0:24 g.), nD 1.4910. Theygecond
fractd = ' :

t - utyl - ( ymrop mins- R° R, 3R|R?2, 2'dRPret hyFon§ggrgtion - din-p. ° np T P2
br émovi nyl) cycl opr opane car boxyl at e. (Corrpound P21/ B'). P21 EXAMPLE 17.
The t-but JPl%ster &scribféd in BExanpl @-1ss(280 nft ), wad-ShBat ed at refl ux
vvrth t ol uegﬁ) 4su| plaq)nr C: a&r d (5§ ng.. )U]psdry ben_z‘;ne (19 K‘ﬂs) for 1.5 hour
anf cool ed S P2.t0 give a sol ution of the correspondr ng aci d.
Pyii di ne PZUEB 5 ng .C and ¢thi onyH chl. O}-cie-trads26 4368 ) vveresattﬁded and the
nmdture | g to st%nd at oomt rrpera¢ re for 2 hours. g Iutron of _
pyti di ne ? ¥ 5 ng. Mand- 55henzy fu y"fﬁgt hyl al'cohol’ (f indry
benzene (5216 ) ‘wagadded @nd t hg: m xtuygs| eft to. stand. Q\ses4n| ght After.

‘ch
294
[er

es

pri
(+)
fur
10

17y

r omat ogr aghy on -neutral -alumna, the solution - was evaporat ed to yield
ng. F2Bb of aC('+) tréns- [1F§ 3R] ¢bripward of formul -6 where [err].
rl pox R=5- benzyl--3 fugy methyl . This
er, desrzgnat ed" ester P21A has [err‘]’jl % 5403. gillslhe above :
cedur ePois repeé&lied Wi €th estlalr P2 1¢tRtisdescr i. bed in- EXéﬁiﬁI e 16 to give
-trans 3R} t'er 'P21/ B viher e err] R-5 ben Vi< 3- ‘

yI met hyHlB[ err] %i 54628‘ EXAMPLE" 18(3{"'L"J" . H’“l

The comyrrsion.- @i the eécid ta t he @rirghschl. or| de and 315h)315equent

estleri fication usi E‘T(? 5-benzyl - 3- furyl methyl al: Cohol ‘a5 described in Exanple

was repdted refflaci ngdtthe (H)- traﬁ)s"%t'érd by ot her |éo“ﬁ%‘rs of the-acid

and
5-

fory

R|i
3+b
pyrg
2,3
Vdr
et h
1,3
cop
()-
car
se

vvhrP
héx
pre

.- in cepfgai n experi nengs,. usgng 3- (t)-trans - phenoxybenq%

34 Ft;]tenzyl benzyl  al‘cohol ~er ( )-allethralene.or (+),-pyrethrol orRa or 40

opar gp]zrs2 furylojnet hylc|al cohgl or @).gaf: 5- tertahydr og]ygfg@]zs donet hyl

al cohol as - 15 prec the aI cohel tQ grve the followrrﬂg este_rs of

la IF.” - ° s _; L0 fand 200 15

1,413, 491 err] 'n'conpounds P21C,

P21D and P ?ﬁ% gr -beml- pggi'ﬁggmdpzle and P21H,
3 3- phe R (I
] ]en yl be mn,q élrgylj?u;hr?hﬂ;@.ﬂr RIS 235 55

rony hﬁilih@oni&hyls’ propargyl 2- furyl rret h_yI and P21S R is -

4 5-t et r, aThensk S RYEPARSADY 14 ﬂa‘“ : prepared by a
st onshemli e ST Eli ‘%& AL PP

' vt ¢-H)- ,trsmqasan 13_1 1erornydy-gebhyl - 10
pent adpﬁm \kﬂﬁoxﬂl&ﬁﬂi‘lﬁdiv&&dtt thetfley Iaddamametaad eransnsotnhe bsence of the

ber 10 s"parateq;apta ecpx@sgysgql o {f! n—hexane in which the
ﬁ R

tfl
’—Z y ! om n:ate:L opane

Cis-tr a

o
baxyl at %ﬂ%ﬁﬁd tup, FARdWiga séa@ll hbe héxbrfeat RBH ténfpafatrd SOMEIS Ccan be
Ar at ed dorm eesiducarad@shitisedagais dlomdiekave atcd°ye t-020° C.s &k gierthd r@mn n- hexane in

¢h the isomerjas opmesidug. Thergis-isomes|iyagpomeredringin hs Seweng seluhﬁxb(t ure was di ssolved in
ne at room tenperature and lﬁ&%fﬁ: tlé) 0 or -ZOC - when -the tras-isoner

¢i pl tat g s-Bhiyl-3-furylaldehyde |
= Chromium trioxide (3.00 g.) was added to a stirred solutmn of pyr:dme (475 g) 20
in dry methylene chloride (75 ml), and stirring was continued for 15 minutes. 5-
Benzyl-3-furylmethyl alcohol (0. 94’ g) was added and the mixwre stirred for 15
minutes. The mixture was filtered and the residue washed with ether (100 mi).
The filtrate and washings were combined and washed with 5% sodium bydroxide

25 solution. (3X50 ml.), 2.5N hydrochloric acid (50 ml) and 5% sodtum carbonate : 25
solution (50 ml.) and dried (Na,SO,). _ .
Yield=(0.53 g.), b.p. 116° /0.8 mm.Hg, np==1.5652.

b)Y ( +)-a~Cyano-5-benzyl-3-furylmcﬂ1yl alcohol '
The aldehyde (1) (0.53 g.) was added to a solution of potassxum carbonate:
30 (0.3 g.) in water {3 ml.) and dioxan (5 ml.) was added o effect solution. The solution 30
was stirred for 10 minutes at 15°C., when 40%, sulphuric acid (1 ml.) was added -
dropwise, stirring being continued f:.-r a further 10 minutes. The mixture was extracted _

_‘d'

Y




15 preci pitate was ground up, washed with a small vol une of hexane at
roomtenperature 15 and the residue recrystallised again from hexane at

[ er—er—err—to—gtvethetrTarms= TSomer as a residue. [he CIS- reeﬁe%wns
recovered froin the hexane solution. EXAMPLE 19. a)

5-Benzyl - 3-furyl al dehyde 20 ..+ Chromiumtrioxide (3. 00 g.) was. added
to a stirred solution of pyridine (4.75 g.) 20.in dry methyl ene chlorlde
(75 m.), and stirrinng was contimnued for .15 m nutes. 5-

Begzyl -3-fury| met hyl al cohol-{ §394; 9.) was added and the mxigure stirred
fgr@-rs—nwmt'es*“ﬂ‘he—ﬂrm—e“was—%-eﬁd-—aﬁd-t wi tH7et her

(100 niwith o trarctlr (59 il Indsch fricds (Mg @ rader wrldrdwlithed with 5%
sodi um%ﬂ‘f‘gg é)23%37#2%%%‘5“6“&‘%5(%"63%38gw hydr ochl ori ¢ acid %50
m.) a 2%0) -SOACHRd C8-BERAL-ES - furylmediyl SQYLIHN skl 31 ¢ 22and dried [er r]
Yi el d= Odﬁﬂoxgvu)yl) bz,p dlxﬂsﬁiyﬁc lopaapalrg) carpogylad (Conpbarid. PmYN)

()-a- Cyang !:'§" hﬁtgtgé?mmtcédhéﬁcﬂﬁqe apdveleang §e (0.53 g.5 was

added tdé"h Ci rb%(;cv%? aﬁz% %!0 )-aé_tramgffz v g ) I n Vvat er (3

n1)an'

-1

nz Eﬁmy KA agﬁa,g solution 30 Jas

sti rrednfmﬁm@mnmumpomtonJ&@oryenw@aa 040%, sur:phpmmpmdm_rl n.) was addéd
dr opwi de942&¢Stmetim gonliested gy NYM)i nued for a further 10 minutes. ¥he ntioxture
was extracted * 16 B PLE 20. 1,413,491 kL
16 .wi t by cgr#gg;gtﬁg,{zgggﬂ;,@rl de )(%M rer) and dried [err] Evaporation yiel ded
the pr Oduﬁlro(tﬁmﬁﬁrogde) (3loergh)]wad added/ 16.a stirkesolatidnWE bytidéhe \(8B5 £Pnf i rrred by NNR)Kl
c) [ ers ]dry methglyn e chloﬂ Tfoml)Sand sbemgyﬁascor@nuedffm Ifwdtenyri - r]is cisg-
trans -mimes. g l’d’vlﬁsh ) in medhylene. ch T“Fﬁa(s opan car boxyl &t e
( Compo g™ °r e gedé‘fug s‘mrugpar ed, as descr®bed
above, (an:é' 58Gnloe 5 el Smnﬁl)fhdls@/o Ea)boﬁh@d’b*éﬁﬂ&t raasmadded to 277 ny. of
[err] cslnc;mvgrmwn bllw@-ﬂvzchxm@trhgmeh cl opr opane carboxylic acig chberi deci n
10/ ml . "cﬁl‘il(‘bsé’rﬁz)eh% 26%{8.8 mesHe:tw T4 S¥4xt ur e was ‘| eft overni ght &nhd then (’
col urm QB QYL AP AGHOR b ieH i Alg al umina. Evaporation of. sol vent gave £0. 31
: rrémmadg%étlf M??dee(%rs]g )’Lw5542ﬁe<( 8l 4 buldeiod ©f pddfiink REIAOY NVR) . q
10 103 EXANRaker Z0 mld)at 3513I$®|wtyx4nbegtz(ah1dre en%@mpmmrh oxi de (3 00 q-)

was adddq was addeg rlrpr‘féts, srzﬁoara edry thyI ene 14

chlori %ﬁacﬁa f{{gﬁgﬁé}g #é?‘% m nut es.

3- Phen ne c?tl ori . was added, 15
qs firtled BY 0,

the m.xture stirred for a further 15 mnutes decanted and the r-esi due

washed %\g%‘s%?:ﬁé %‘%@é@b‘s‘tﬁvﬁnz"r mgt)heyrrdrqet( %108 ;ﬁ%ﬁshed wi t #05% sbd:eum
hydr oXi o) 5% sodi ygm car bon
ol.uti ner(cmmatogr}ph@ ﬂnéiﬁxhleéiunﬂﬂaeind n et gaw&vear 8Qxy- benzal dehyde. i:'m
20 Yi elad- o{véhosos gp)epoxtybepzyl 126)0.& -[(@2r-]dichlote®iBy}) - 2,2-
20 ;b) rgeénhg‘ egzgm peyBueitenpanbh BH )( P asholr 1§5ﬁhé$f6¥€ybenzal dehydecp 8
g.) wa tution of potassrumcyanrde(OBg) in water (1 ml. )
at 15. Slowy during 10 m nekggpER%isul phuric acid (1- - 2535 - (p3¥3¢ )
was added;3 adehgtl rr| ng be| n contl nued, foqr1 aef ur;thher 15 m nut eZP.ﬁ'IF'he
1.4 mxtu E“ZV% p a 8“}31“@ ), dried [ !
[err] a cyano 3 phenoxy) benzyl al cohol [err] =1. 5832 (:Structure '
confl rlbtd(:hy-(&mzm) yibegzyhaloohelno “al cohol, described above (240 3D ),

pre d al underwent the reactions described in Example
pyFi d-l QS b} to requi S(rﬂ)‘gydn {041 g.), np2°=1.5703. acid
(+) (a« - Cyano) - 3 - bcnzylben..yl - (x) - czs/tmm - (22 - d1chlorovmyl)- ' thea
2,2 - dimethylcyclopropane carboxylate (Compound P21/Q) of ny 1.5462 was prepared acid «
from the alcohol of b) above and the °c1d ﬂhlond. fol owmg the procedure of Example 45 40 fgéﬂl
| 20 c). . A § chlore
L EXAMPLE 2. fowo the so
a) ::'-Phenoxybenzyl—3 formyl-2,2-dimethylcyclopropane carboxylate : .o : pyridi
3-Phenoxybenzyl-( + )-trans-chrysanthemate (2.0 g.) in methanol (500 g) at - 45 left o
—70°C., was subjected to a stream of ozone for 30 minutes, Nitrogen was passed _ 50 newtra
" through the solution and dimethyl sulphide (1.5 g.) added. It was allowed to warm to : ester ¢
| _ room temperature and stirred overnight. The solven: was evaporated and acetone (30 o - mp®® i
ml.) and 30% acetic acid (20 ml.) was added, the solution being allowed to stand : :
for 30 minutes at 80°C. It was poured cnto water (200 ml) and extracted with . 50 _
"ether (200 mlL). After washing with sodium carbonate solution the -organic solution. 55 P2 . C?

was drwd (Na.50,) and evaporated to give the title aldehyde Yield (1.69 g) np?P=" s b
1.5558. . _ . - : obtaine



ci s/trans-2, 2-di net hyl - 3- (2, 2-di chl orovi nyl ) cycl opropane carboxylic acid

chl or|de rret (227 ng ) wer e react ed at [err] |n benzene (20 m.)
S Ol -TH==aFrf=F R AR T " o o S ce s a2 TS e L0 Sy o st
neutral al um na and evapor ation. of the soI vent yi el ded [err] a - cyano -3
- phenoxybenzyl = (" .cis) - cis - trans - (2,2 - dichlorovinyl) 2, 2-
di met hyl .cycl opropane car boxyl ate (Corrpound P21/ P) (260 ng.), [err] 1.5561.
(Sfruc- turé confirned by NMR). -EXAMPLE 21. - _ :
35 ' ' P24B a) 3-Benzyl benzal dehyde Benzyl benzyl al cohol (1 g.) was

oXi

i di_sid_1isi ng the chrom um tr i oxbHA %‘\/u dine =P24C comflex as

descri bed bn Mﬂiﬂeﬁu&@es@t}:eﬂﬁnﬂkﬁhﬂgli he repestehysite 3(-Phehdkylndyl-3-b. p. 124C./ 0.2
m-r% [ er r] =forray}-2@-dimethyl cyclopropane -carboxylate in place of t-butylcaronaldehyde to

D b) [ &FyPmpyund B2IE (s SxampleddndigcWanzyl  al cohol
0! The prepared al dehyde (0. 67 yaAmpiides, went 't he reactions described in

Exfarrps e m&&yb}:hotpmnta QU3TR.Y Ras diReIdrie dryCheaRRRN{0 L) abd méihylg. ) , Perr]

acitd - (a broages ax 8313)-wabe¢¢_= Ic}rbﬁen I'I‘he 'em asheem@ﬁtfoa%s}‘%‘%z 2 -

di ¢hl or ovi f&% en coole g edS | at e (Conpound
R HER ra,t‘ru:t:ttezfo@%i e e SO
aciidyghl or hydexidewaouiideg drdper .spmﬁ atlttng tﬁf‘t E\xa 4ime AQIR0®) EXAOPLE 22.

a) | 3' - Phelitowmy b'Brcz pehulig f preai teZy@ -fitieryd toffy Oﬁaﬂeanéadfrb(bxyl at e.

3- F’henoxyb@ﬁg‘ ‘Sa‘[‘] “’tmr%t% %ﬁ"t 1e yipetyspadl (500 g.) at
451l err] was réﬁlym ﬂseé :;bé% é mSQAdHIéﬁ”tcﬁ%ndeN' trogen was
pags S@rot dir cotﬂaetcs m;omea ﬁlerm gJ) ok lapdet Ggeh(shirdingg. ) arbded. |t
Was Iovretdﬂ%dhnchmrmo(crmgchm e(namm einamdwstqonmwedi fon3mpiingést . The sol vent
was evapor’ét‘b‘d eramrecand fer I they 33’ ngm ) was added,
thd sol utrﬁ?’“ﬁ% eﬁfﬁ’l\g@ s wftz‘@@%m ra.g %lﬂv It was poured
ontjoyyat erc (‘;Zﬁfb Fand ext ract ed vm t h et her After wazthing with
sodi um car bon\atnemsoloﬂhbgwl-trmcnggﬁ éfmdnutomﬁyswaﬁ t5‘81 tyheesterdefi ed [err] and
eve pOI‘_ at ed g .f-g’éysféﬁzgm t it: or on hour. Acpller dtstiggnmz??o:lgegmin(l €, ' .

[er r]-1. 55}351‘11 ct wzs distille under reduccd pressuxe to give t.-butyl-2, 2-dimetiwi-3L, 413, 491 =

17 ibys Th 2RA10G 2 e éfﬁb&ﬁ‘-iy cldad?o PIA30CEEakaING8I Nng 25

3' -iphenox\ {Miel@-0.65 gnny|l.- nmet h cycl opr.opane . car boxyl ate. in pface
of t but yI ca%ﬁ&?’%ﬂ?ﬁl}ﬂd’@sé@gwﬁé’@aﬂ&ﬁéé "P21F (see Exanplé 18) directly.
EXAMPLE 23.°5 T Tri phegyh piphgsihi ne /(13- g.) was di'ssol ved i n dry
berizene .(60 Mihe JprétidhrdTadsbitkd :brmffmﬁ&et a#aC rbplatell Geplacivi Sheasieliyl dropwi se.: The
sol{uid on mnobeateedy aethylb[aawac]ctarfeoor Broplyiyrsmoacamae tatuk by croplhaig - ged fi | 3r ed The

res

(1

hy

al k
was
spi
col
70(
chl
Wi t

wasi €d

ntinued for 3Q m nut ndfor hour - Wil e t he
i S Y S é@@?‘ i SRR e vt

was

5

55

i due

g.) was I'Ssol ved 'in water. {250 m-. ) and- 5% aqueous "sodi um 10

r oxi dgosnddes dropW| S Wi th stiering unfjl the sol ugeon becane

aline to 10 i The. resultlng precipitate was Piltered of f,

hed vml;z[‘tB,watert 30 d&b@ Crystal| i satj;gn 155@/314 hyl - ac4§§3at e/ pet roI eum
rit gave (net hoxycar bonyl™ r’h et hyl ene) -tri phenyl phosphorane as-a

our | edPg4c ol i d- a-rbmabouCO‘&G%lyl el d. Cl 160—180°C/0 8mm 1.4688

br i de O iy TR Cobhd %vﬁ?ﬁ”[y'ef’??sf o R At oL T L

h stirring foIIovved by chl or|ne LT7 g ) |n [err] (11 ms). Stirring

(n—gt hoxy\é\%@?wfon%myﬂh?%éﬁw né rpﬁgﬂ?@%g%eﬁy%ﬁﬁt%;%osphom um sal t

hed wi ttﬁan‘&Blai' 2(2-131n1}.(th5‘11 ch)cro-.‘!jfah' etﬁé&@ﬁnyi){yclopropane carboxylic
acid was identified in' the solution by NMR. Pyridine (111 mg., 114 microlitres) and :
40 thionyl chloride (132 mg., 80 microlitres) were added to the solution of the carboxylic 40
acid and the mixture was left for 3 hours at roem temperatures. 2,2-Dimethyl-3- -(2~
chloro-2-carbomethoxyvinyl )-cyclopropane carboxylic acid chloride was identified in
the solution by NMR. A solution of 5-benzyi-3-furylmethyl alcohol (210 mg.) and
. pyridine (88 mg., 90 microlitres) in dry benzene (5 ml.) was added and the mixture:
45 - left overnight at room temperature. The solution was then run through a column of 45
neutra} alumina and eluted with benzene to give 200 mg. of the 5-benzyl-3-furylmethyl
ester of 2,2-dimethyl-3-(2-chloro-2-carbomethoxyvinyl)-cyclopropane carboxylic acid,
_ np** 1.5398. This compound was designated compound P24A.

: EXAMPLE 26. '
50 The procedure described in Example 25 was repeated using compounds P245/, ° 50
B P';MC' dand P24D’ of Example 24 and the. fo}lav-mg compounds of formula I were
obtaine




[err] and evaporated to yield 2.9 g of chlorinated phosphorane / [err] 20
[err]

20 A nmixture of tT=butyt=trans-caronat dehyde (from ozonol ysis of t.-butyl
ester of (+ )-trans-chrysanthemc acid) (0.7 g.) and the chlorinated
phosphorane (1.3 g.) in 10 n1. dry benzene was refluxed for one hour. After
distillation of the benzene,*the resulting product [err] di-stilled under
reguced pressure to give t. Quﬁy&nZ 2- dlnethvl 3- 25

( 25Thtoro—2=Tarbometr hoxyvinyty=cyctopropyt——carboxytate—b—p—terr ] 8. __
[err] 25 1Cohp4@d( YiRI d, 0.65 &7). Thjs conmpound was desi gnat ed
Conmpound P24A' . EXAMPLE 24. The procedure described in Exanple 23 was.
repeat ed repl acik®gBt he E0GHM, 30 brﬁmacetBSGMby et hyl br onpacet ate or

propyl br onbacet and aci ng 30 et hyl br onbacget ate and
repl aci ng _b'_phoglgpﬁgr anety é‘p J{’I'he f of OWI nb :8'5rrpounds of formula IT were
obt ai ned. Conpoupwdbb. p. coocH, - BI',errhE’%C - t.butyl [err]
[err] 1. 4688 P24D . - but yl [err] - Br

[err} - The aboe #32Qompotnds are compounds of formula II where R represents 5- EXANPL E 25.
35 A rbeﬁyus-ﬂxry)rheth;mﬁpound P24A'  of. Exarrpl e 23 (320 ing.) -and -

t ol uene- 4-sul phonic acid ( mjg% n dry ‘benzene (10 m.) were febl uxed for

appr OXI n%%l‘yy 5({3_ %%,9%,?5?&2@.4 e ozguoéségomggﬁ lg;’)“m- aci d vas

| ndentmf:heeﬂphosphmhe 35@1 ukboﬁlm:ﬂ@tyrothﬁand 1. elirsndtich{ u‘ndzﬂezhm and 114 microlitres)
and 4013 g. methyt-hﬂ* Care!hldeh}'ﬁ@é'htcm%glvrgmducswasrﬂl@ﬁﬂumdr mwer e addggl to the

ti once; )
sol ut I‘ﬂﬁi water an% e?ngt: ﬁ Ieﬁi’ner b?ﬁid?g on v«as t"ﬁ:h l eft lt)or 3 hours at
l

room ts@&fﬁﬁ' TgdrblideSan 48l t'racted with ether and evaporated

chl or ae Bweﬁfebdmi&f hex-ymmy,ks T3-ainefylGpRedisrandymyy | cyompropmed chl ori de was

I dent |cra1beudh¢wdt he soI uti on by NI\/R A sol uti on of ' benzyl 3-furyl nethyl

al cohol . (¢ Zlgfm A dme fhove B8 6 m’g‘!éag ere i}’l n dry bemzene (5
m ;) vx%a ﬂ,de;i e&” Imes- ez,hqfcthop 4 nperature. The
sol ut i gbipyndEse ds xlseurian nq;u:g © ghe 3me§ho oenzyl (45—c5Q1R3S]-, neutral al um na
and el 2:2-dinrethyl3n( 2B edibremaevinylocyglonrepagO@rboxylatepinp ?ﬁenﬂ-ﬁéﬁ@m— 3-furyl met hyl ester

f 2, PWMOBORY - 3. arbo hy! e
gCI d, giﬁgg‘s $ Bcpabt)%srrirredrefq /% n'xg_‘%gngyl %%)%;?mpa czy boxylic

nd PZ4A. EXAVPLE

26. 5o [16,35] 2.2 dimethyll 1162, PRIORRGHIE) éﬁb‘:ﬁbpabeda baylks iDL 67325 Was | epeat ed
usi-ng {Gbmpwmma@ﬂ?248' P24C and.P24[) of Exanple 24 and: the fol I owi ng
corrpounds ‘of «fror nul:a- 11 V\BE&AR&&@ ed 1,413,491 -_-
18 .CoMPOUR esrerification procedures described in Exam Dlgégwere repeated replacing et - 25 o 1- 5404
P24C  (+)-cis-d Qﬂ:t’)\]nyl acid by (+)-trens-(1R3K3 mdmethyl-;—(z,}dxbromo- 5
P24D vmyl) cyQPOP eeqarb pxylic acid (obtamed aBldescnbed in EXAS@EGF)'BM léhove t hree corrpounds
are co e Y‘ 2{‘@ Yf:g _a%:ﬁ b‘”‘bE 2'1‘9‘ -3-furylnethyl .
EXANPL gﬁycl p!& s\ﬁ\@élb 13Ex5l‘§§ E%’ ozorgol y3SI s of

met hyl et 1toﬁin§esterswerep ysant hemate The procedur'e descri bed Pn Exav | e
16 was t Berphempbertz g%m\.sm SS(B’x {2,2 ﬂuen%)i‘;; plios@i- r¢d>r0n®-36 g. carbon ¥

0 €
tetrabwy _@_!:!5_‘1?60 Ggfﬂylienoxy - 1 ? Qaddlmethyl 3 ;
(2,2 d:bromovmyi) cyclopropane carboxylate, Ty 1 5664 (Compound P29D). - 35

(=) - @ - cyano - 3 - phenoxybenzyl (+) - trans - [1R,3R] - 2,2 - dlmethyl- - 40
3-(22 - dlchlorovmyl) cyclopropane carboxylate np 1.5498 (Compound P29E). : :
+) - a - cyano - 3 - phenoxybenzyl (*) - cis - trans - 2,2 - dimethyl - 3-
- (2,2 - dichlorovinyl) cyclopropane carboxylate, np 1.5632 (CGompound P29F). '

The following formulations are given to illustrate the way in which the insecticidal . 40

compounds of the invention can be apphad to insects or environments susceptible to )
ll'aﬁeCt attaCk .. TR . . . . . o U I e .- 45 . .]
. Formulation Lo LT flies
Oll-based hqmd spray for household insects - . <. . L. L L e T r
active compound - . S 0015% wie DL 45 F
'25%, Pyrethrum Extract . - . - - - . 025% . . , ... - dissolv
Piperonyl butoxide . .. . - . -05% ' oL 50 rates v
Antioxidant C L S _ 1% o DT ) ata te
: Oclourless hght oxl solvent e.g. xylene 0 make. 100 vols. T : i‘g;*’ c:
e . : R n ‘ of the

55 . and Ex,




1.5 g. nethyl-(+)-cis-caronal dehyde. The reaction product was then refl uxed
3 hours with 9 ms. acetic acid, 6 ms. concentrated HBr and 3 ms. water
and then diTuted 5 WTh water and extracted wth ether. The organic
solution was extracted with dilute 10 'sodi um hydroxi de and this extract
acidified and extrdcted with et her and. evaporated to give a residue of (+
)-cCis- [1R 33] - 2, 2- di met hyl £ 3-(2, 2-di brornovi nyl ] * -cycl opropane car boxyl iC
acid. The car boxyl ic.acid descri bed above was converted to its acid " =

chl orj de by reaction-with thr onyI @rir de in pyri d| ne as descrrlped [ n

3- phenoxybe Wy al cohol in dr yFdwedatienel. i n t he presence of pyridi ne as’
descri bed i nWERG diquidy SPF%’C@CV’é'a‘Sf‘HI‘FBW&W" é” )-cis- (1R, 3S]-

2, 2-di met hyl.- 33 og povi nyl)cycl opropane /e Jyl ate, np 93[err]

[er rd 1.5848 ( ,o,ﬁm ifle9A) . The esterif.i cans%)n descri bed abose was
repeat ed repl acﬂmgn@mphenoxybenzyl al cohol | “201% 25 by (+ - :

) -'a- cyano- 3- phehsstypmakey| al-cohol to gi've ()- ¥Oc%plno- 3- phenoxybenzyl (+ ) -
cis-[IR 39-2.2-dinet h r QnoVI N cI 0 rOpane car boxyl ate, nD
1.5732 ( Conpbih@ EoEss m@ﬁ\é‘l@dgﬁ %ﬁ‘@'% %I"é) csﬁ'ta & procedures. descri bed
in Exarrpl e 27 were repeat ed repbagiafe 3.he 25 (+ ) - ¢i-s-di bronovi nyl acid
by 1o + ) traﬂseséll R 3R] -2, 2-di met hyl - 3- (2, 2- di br ono- vinyl) - cycl b(brop'ane

car boxylic aci as_descri bed .i'n Exa % ™W® and 17), . .
(+)-trans-[I R 3Rl yl S - 3- (2, 2-di chl or %yl ) cycl opr opane carboxylic
acid (prepared SRR ERbe-J5°@nd7 336y, and
()-gg s-trans-2 Pzapdiarretbylmﬁmc(oﬂmﬁatduzmhﬁesobV| nyl ) cyel-opr opane. car b%xyl iC

acid prepared as, uqremethanggsie 18, he follow ng.esters were
prepared: 3 - : ?‘; - trans - (1 |- 2,2 - drrnethyl - 3 -
(2,2 - di brorm-Ans,gb,mé},,t) cycl opr opane car boxyl ao.E% [err] .1.5828 (Corrpounds
P29C). (+) - -cyano - 3= phenoxybenzyl (+) - trans - [1R SR] 2 2,2 -
di ngg hyl - (2,2 dibr om)vr Hytmplatisnct.opr opane carboxylate ?‘i 1.5664
( Conpound Pﬂﬁﬂﬁzge“g ound.. 35 () - @ - cyano pady-y er_toxyben_zyl (+) -
trans - [1R, 3Rlnua°v?a’ir<agamtm4 yrethrun fnagc) 40 30.0% ( 2 dichl orovinyl)
cycl opropane camiepsy,le @Im{tﬂﬁxﬁ,]po&de&agﬁve(ssbnpound P29E) no - 3 -

phepoxybenzyl () mcstens- trans.- 2,2 - dinct 3% 3- (2 2 - di chﬁrov. nyl )
cycl opr opane cditisr 5?13 [err] 1. 5632 (Corrpowgé‘ P29F). The followi ng -
farnul ati ons ar&aéj %g‘is&réd"ﬂr&ﬁtn&a%)e the way in which-the.insecticidal 40
conpounds of the |nvent| on can be dpplied.to insects or_envi ronnents
susceptible to insect attack. Femuljtoals.Fornul ation 1. ¥

O | 3ased | i Erovidfiablsc # househol d-i'nsects | co ound 30
0.015% w' v e a"“""-}ﬁm%%f’ i8ho ¥ g‘?, By

45 : o°F % Pyret hrum Extract

Non- ulsifier ) : 25.0%,

0.25% . Pi percx&ﬁ,:c cu%xf e ' T 7349 0.5%- _

50 - Amiatidsst v Ant i oxi dant Odourl essotl%ght oi | .sol. vent e.g. xyI ene

5-0 4g§k291—00 '\I/‘l?lls %oncevx\t?rgtg n'g.]; thcntbkc] dxh?t?d at the rate of 3(%I.§P§F8r4n‘z!f2alftf% ﬁf 35

water pnor to use.

' Formulanon 6. .
General purpose powder for household garden, westock or gra:n storage use

: . . active compound ° '
40 Tropital (t%e synergist piperonyl-bis-2- [2’—n 005% wiw 40
butoxyethoxy]ethyl acetal) - 0.25%, '
Antioxidant, e.g. butyl hydroxy toluenc or butyl
hydroxy anisole . - 0.03%
Flller o S o 99.67%
45 The msect:cuial activity of the esters of the invention was assessed 1gamst house— 45

flies and mustard beetles using the fo!lowmg techmques

Houseflies (Musca domestica) '
. Female flies were treated on the thorax with a one microlitre drop of insecticide
- dissolved in acerone. Two replicates of 15 flies were used at ‘each dose rate and 6 dose-
50 rates were used per compound under test. After treatmuent, the flies were maintained 50

at a temperature of 20°C.2=1° and kill was assessed 24 and 48 hours after treatment,

LD;, values were calculated .in rmcrograms of insecticide per fly and relative toxicities

were calculated from the inverse ratios of the LDy, values. {See Sawicki et of, Bulletin

of the World Health Organisation, 35,893, (1966) and Sawxckx et al, Entomologxa'_

. 55 and Exp. Appl. 10, 253, (1967)). _ . 55



Wat er-based liquid spray concentrate for nosquito control active conpound

0.25% w' v Pi peronyl but oxi de 1.0%5

Non=tonic—enul sifier : 0-259% 5

Ant i oxi dant ' ‘ 0.1% Water to make

100 vols. This concentrat e ‘shoul"d=be’ di | uted 1:80 v/v -with wat er before

spraying. Formukation 3. 10 = - Aerosol active conpound

0. 05% W w 25% Pyret hrum Extract . : 0. 8% Pi-per onyl

but,gxi de 1,413, 4911 5% Odourl ess petroleumdistillate

bp—f-ef-+—+7—338% 45 ; Propellant ..e.g a nixtdde of equal

quantities of . : o LDs, .15 trichl orom)nofl uororret hane and

di chl or odi f | uor onet hane active @~ 80.0% Pg EJW

0. 2% Ant i oxi dant ' compound  active compound Synergfdtid %0 20 s

Formul at i of°t#e compound only . * synergist factor 20 Mosquito coil active

conpound 5-benzyl-3-fur1 : 0 Z5% Ww Tabo—powder (al so known as

pyr.et hrumfrrd yé'ﬁlnraneo 0% F& er(s) eg. wood flour, powdered Ieaves or nut
“shells ~~ chysafthemate 054~ 6@ 08%5% Bri | li &t Green

0.5% p-Ni ti—ﬁqnhsenefhryl 3 v 0. 5%(Tabu is a

Regi st ered® san@ﬁ%emwplr%i Fod"ﬁrdl at r on ' 30 ~ ... Bmulsifiable concentrate

30 active. cd’ na - . , 000079 ' 13 5% w-w Non- ionic

emul si fi er,P21C ©o0. 0065 , 25.0004373. 4% Anyi oxi dant,

mMs. to 4 I/2.1itres of wat er t ouse ormutation 6.:Ceneral
pur pose dedBr for houselalid gardenp.obéssest ock a9 grain storage use active

0.-1% 35" psip " This COrbC@ggrate n?}bé“en be - dl#:uted at . the-rate of 30
Brivg

conmpound. . _ 05% W, w, 40 . " Tropital
(the syne | st p| per onyI 0b| §3 2 [2' 300(937 ' .40 -

but oxyet h(ﬂ !rertglé(? acet al )+ ' 0 25% Antl oxr dant ‘e.g. butyl
hydr oxy . t e ‘butyI oxy an : = 003%
Filler .. OW’Q{ bwﬁ 99767 48 The

i nsecti cr ")'gfg(r";ggstﬁ of tdﬂ esters (8{)] the i'nvent.jon was ‘assessed agai nst
house- S ant rrustar ' beet.| o8O0 ng- t,he- fQ)I l.owi ng-:t echni ques:
Housefltes (Musca- donestrca) ‘Female: f1 i-es--wer.e treated on the thorax with a
one m cr oiATewdtr QDAIRL 18.05ecti ci: de di 530t ved e acetone ~Two replicates of
15 fl i es Mbrcenpamtbf fte gerrhforhafe— - ate and 6 dpseiB0 T - rates were used
per conpound- under test After treatnent, the fi ies. were mai nt ai ned - 50 at
a’'t enperatGr &-of ' [-er ] andki I 1* was: assessed 24 and A48 hours af-ter
treatment.. [err] val w&@w—e(C é‘H‘Fat eﬁ. I n mcrograms of |nsect| cr de per
fIy and reIatrvetoxrcrtles Ve AT : :

c . L

C‘:‘/5 0”3

S whereiri- R1 represents hydrogen ‘or a methyl group, R2 rep*esents hydrogen or a "5
‘mloge'm or. alkyl group; R® represents hydrogen or 2 haloccno, or * carbo-
alkoxy * group which contains at least 2 - carbon. atoms in. ‘the alkoxy
residue when R represents methyl; with the proviso that (a) R? and R? each represent
hydroaen only when R represents methyl and (b) when R* and R® represent hydrogen, o
10 R* represents alkyl, that alkyl group contains at least 2 carbon. atoms, and R repreeents-._ 10
a group of formula . i : :

| ._ o & o
R ."f'cﬁﬁ—.z'--}" B S
. ROT A /w o

“or ]
Lo X o _
X : oo
@) o ¥
X3~
x4 6 - :
or ' ‘0
L _CH—
23 )74
20 22y



were calculated fromthe inverse ratios of the [err] values. (See Saw cki
et al, Bulletin of the World-Health Organisation, 35,6893, (1966). and

Sawi cki et at, Entonol ogia 55 - and Exp. Appl. 10, 253, (1967)).

55 23 23 1,413,491, 413,491 ' 23

23 LD active e = Appr OX. lgorrpcaund active conpound

Synergi stic Active conpound only synergl st factor

5-benzyl -3-furyl nmethyl (+)trans- chrys'a\r?t h 5 00 P“r’:lsm

0. 00057 9.4 §C‘p,er%¥£ou35fur ﬂ’, yl a‘g Sha t”?‘ ans- fag{b,?ysant hemat e

0. 010 0. 000 9 i Q65

0. 00033 zlyrl 3tfut'-1 0. 0058 - 0. 00046

. 12 P21F : ;ﬂ;rggm llls  0.0054 00003800057 9.4 39 P2I G

0. 0083 ‘0. 00037 22 A[(+)-trans-(3- .-
cis-but-1-enyl)- |sonérﬁ*1n7ﬂ3-f;1;§' L. 0.0042. - 0. 00033

13 Al (+)cis-(3-cis- but "" Aenats SOMEr b.oto 0. 00740.00079 019001

6 WHAT WE CLAIM | S: - corrpound of t| generak3 é&grml a. - rr] 5

wherein [err] represent 52 drogen or 49 hyl i R2 represents

hydr ogen or a hal ogeno pgib aI kyl gr oup 00ferr] repoe®ents hydidgen or a
hal ogeno, or carr bo- group ch con g at | gast

carbon atons in the ggll koxy resi due® mgen [err]B"ratedgresents ?rgt hyI W th
t he provi so.that (a) [ePniG and [err] eawmbsy epresennoddydr ogen @Bnly when

lerr] represents net hyI )(3_\/\,hen [err] and [err] represent: hydr 6gen, 10
R2 reprgsents al kyl, th Ayngroup contains at.|east 2'carbon at ons, and
R represefits 10 a groupomér]fornul a: [@r0|0}2 . 23, 0.00033 . 13
1,413, 491 Al(H)-cis-(-cis- . T 23-{err] actt ve
Appr ox.. conpound act bme-agnpaxiad 0.008yner gi sPi0Bi2Act.i ve coépound ©
only " -« + synergist factor 5-benzyl - 3- furyl net hyl (+) ‘trans-
.chrysant henat e : 0. 0054 s. .0.00057-. . -
5 E I . :
R R 0.0 10
JU S
Cf/(;\c”a’ B _
ragEn S r thyl ,R2 "nmhdroe'xora '5-
5 Ergereli P\Mrenp ,es‘en :—fl}frogRe:l ?mi;gie _Vb‘ir&l'lgn . fiP isjoamg ng ey

A mO&Cu.v a r’
alkoxy group vb ch contains at least 2 carbon atoms in the alkoxy

residus w hen Re represents methyi; with the proviso thar (2) R* and R? each represent
hydroger: only when R* represents meth\l and (b) when R and R® represent hydrogen,
10 R rcprew'ns alkyl, that alkyl group contains at least 2 cas b'm atoms, and R represents 10

a group of formula:
o
l

Lw—g’ Jzy

or

" v*« f

ar



pP21C 0. 0065 0. 00033 19 P2I D

0. 0058 0. 00046 | 12 P21F 0.013

0. 00033 3P21G X 00083 ~0. 00037

22 A[(+)-trans- (3- cis-but-1-enyl)- i somer : —06-0042 - .

0. 00033 13 A[(+)-cis-(3-ci,s- b.ut - 0.0074 .
0.0012 - - ' 6 WHAT WE CLAIM I S: - lﬂl@ﬁ%ﬂ.ﬁ@[ e general
formula:- [err] 5 .~ wherein [err]” repre a met hyl

group; [err] represents hydr ogeni, 48,498 - «~.:5 hal ogeno or @okyl group; 21

[err] repfesents gen. gr..a I%a{)ogeno or carbo- alkoxy group which
contains at Awnu;: ﬁ:::aiaﬁm 0%&3 oz er!nﬁ)erc Lk tedd NBialPlek R du@@iadue when [err}

repr esent sccti@t 3l ;a Mdcfohdrbﬁtepgﬁeamﬂ S'mc trbnadd iG@ds frek Mnjairauield [f@r 48] each represent
hydr ogen bersyafigh ahicR time il & o hcmad*f U OMmsméerﬂesand [err]
epresen: TR TS “’"Eiﬁ‘“"t%f (e 5 fé‘“ﬁ iy T

cont ai ns @E,c‘ic cué J%g a group of forrrul a:

[err] Rélative x1c1t were halcdt l:ompanson wuh S-benzyl 3 furylmethyl _

20 = (4 )-trans-chry@dbthivdnge srhich Bem;tdfés @h@@d@ﬁsm@@htteamd@@ab) Acet.one

sol ut i ons Sohoutefies g ﬁ‘“%?gg?fpgﬁh abouc24,vimpge gt pAallegrimeny| t nifst ard
bcetl es uBfPH ‘dheém}‘?t %t‘ﬁ?é‘t“ét? & treated insects were naintained
for 48 hours af{. lX/n is a sesrsied Two replicates of 40 to 50
must ar d ‘beet | es el "U%‘d aé‘f’e e"étfh“edd’@ﬁ”t and 3 to 4 dose levels were
used for each conpound. RlAQamexicikyer ']+ val ues .were cal cul ated and
relative toxicities were ‘cal curarea—Tor the inverse ratios of [err] (see
Elliott et al C°5‘P°“83:| Food Agric. mﬂseﬂtﬁ ( Mogay)Beeties| at i ve t oxici ti es
wer e cal cul ate_,q,ﬁ ﬁ@lon with 5-hepzyl - 3- qu%lorret hyl ¢ +

) -trans-chrysant emate |ch is one o the nost toxic chrysant hemate esters
known to houséf)tcraas—davninmmard beetl es, its toxiciy being abou 24 times

t hat of aIIetl}; W‘f 10 houseflies ang 65 tines hat of allothrin to.
nustard beet| ed™%fife foll owl ng relativé®toxiciti &¥%ere obtai ned. Rel ati ve

F“P

Toxicity Corrpcmmllethrm _ Houseflzoes o Mist ard Beet | es
5-benzyl - 3-furyl met hyl ' 1000.- e 1000 o s
(+)-trans- chrfganthemate Pyrethrln | 1700-';. : 2000-- L - 12
1600 Bi oal | et h;fl n. - 630 60 gog.- 20 A
1700 ; . 2000 B L . - - - . 630
g9o ¢ @ =~ € : | . S 5:_..:2?@ . 7L 420 F -
21 G T Ty 18 H T
7 <10 K. T T 18000,
1600 G L | s SR
H - a1
3 a aw
K 13000 . 1600
Q } 60 69 t
R_' . 5 M—./ 30”.. . .. 300 E
s | 120 . 170
T | | cmo T 300
PIOA e 100
| . P19B_ e L . 61 . : 326’. - | :
/ PIC I T o R
COPIF e o300 RS TN
PISH S T 50

i e T R R




Q 60 69 R

- 30 300 S 120

170 T - - < i i oo

91 100 _P19B - | | 67 ..

320 P19C ao-o24 . 40 P19D

A 11T D peng

500 P19F . _ I bm ‘““I””” 130 1360 P19G"

300 . *50 - s - 20

50 _£?1,413 491 13491 21 Conpound?l

Housefli es Qoirsduad d Beet | es P21A Ho.lsefhes Mustard Beetles 2500

2700 P21B° ' by, 1100 T s — 1900 P21C

1000 : 2200 P21D onon T B0 2700 1200 o

1700 P21E =~ P2B 2 1108700 - 1000 1800 P21F

400 oo 790 P21 e B . 680 .

780 p2111 - PAC e 100860° 2200 740 P211

350 P21K . . T 7T L0 RS by,

72 | ‘PUE73 p21M : - 7000 T 1800 19 . 370

P21N CPyE - . . . - 100, ; . ..2000 P21P o

1300 at |east - 5000 P24A: -~ .. o+ 40 o T...7 790 82

310 P21B’ P21G R :&@50 Co 780 310 P24C .

53 S L1207 P24D e SR 450 <~ 290
: : S - 740 : .

P29A P2if” o 2200%%- 1600 P29B - .

10000 * 11000 *pfROC A D :,__- ;mno . - . 4000 P29D

4100 5200 P29F .7 . o 1700 Manmal i an’

t oxi C|ty of ce‘lnc din- esters of the mveﬁ’(nl on has bé%(ln determ ned .in rats
with the followﬂag results: [err] (mg/iqg) to ratsﬁipnpound

oral “Tintravenous pyrethrin |- . 260- 420
2-5 5-benzyl - SPZIeryrre thy | (+) trans c7ﬁrysant hemal® >8000
2610 A | . P21M5 - 3 800 l%OOO o 170 120 P21E
' PN - 100 o 2000
PP 0 . T 1300atleast 5000
PMA w2 o 310..-_'._ .'
PuB - B 150 . 310
puc s 1
P24D - Cas0 290
P29A L om0 . 1600
P29B | | o '10000 o .11000 |
. P29C . i 4000
P29D LT a0 s200
POF . e '

‘Mammalian toxicity of certain esters of the invention has been
- determined in rats with the following results:

50 (mg./kg) to rats.

‘o ' Compound ' . L aral o intravenous
py:ethrm [ ' ' . 260-420 2-5
S-benzyli- 3-furymethyl e . '
(+)-trans chrysanthemate >8000 o 340 :
A | . ©800-1000 120 _ |
PAE . | 40 5 ' - |

P21C . o >400 26-33



p21C >400 26- - 33 1,413,491

22 23 The insecticidal activity and mammalian toxicity of
cert

dlchlorOV|nyl)cyclopropane carboxyllc aci.d has been tested in a further
series of experinents wi.th the follow ng results: Insecticidal activity
Mammal i an toxicity oral acute *[err] nmg/kg German R, P
Houseflies * Cockroaches* ° Rats - ‘Mce 10.5 ng/ 100

0. 83y/i nsect >300 - 1:41348h0 55 nu/ 4.2yl i#sect 100 m 23

13 ng/ 100'121 nsccﬁcxcﬂﬂaéﬂ@n%ﬁ&td mammalian tgsggty of cARRY &¥ds rgp(e Yrardl -

300 4.3 1 - 3 0224y dithse@<i ) cyclopropane carboxylic acid has beeli @tedr] 5 Pyr et hl’ in:

5- benzyﬁaﬁmﬁ&u&;#dmakhyhmﬁwmduﬁgthgnsdm

10 200-300 ny/ chrysant hemat e Pyrethrin 130 100 ni.{ -0.62
y/insect. - Pyrethrfin: Ingecﬁc&alllé){{wdynsem U dufhalidPlo®i it hoﬂu *2 topical
appl i cati on net hod Thg—syrerg-spbt+ty—ot] Gpditaaite | e eng/kef |t he i nvention
has been determ ned i 5 test;kammhlch t-he—{erf—ef—the—insecticide in

[errl_per fBmale fly walsusliesri Geekrpghashia diftve des Miched et hods i'n
untreated flies_apd in flies’ pr=treated wijith 2 [edr] per fly of the .
synergi st sesk (2 -1 (3,4 - nﬁthylene ditoxyphengxy) - 3,69 .- trioxa
undecane @e ol | owi |n@.5mes1i0] { 9.83pliwecbt ai>3bY. - 133893, 491 ?

24 25 [grr] T _ _ . G
5 wherein Z represent QS fetr]l or CO repredents hydeggen or -an

al kyl ; al kenyl or " al kyjnyl ~grouptor an aryl or furyl:dgroup which is:
unsubstit ¢ed or substltuted i-njthe rlng Ry - one qr .nore al Ryl , al kenyl,
al koxy - 86y, gr %(5,0 /er 1| dndinses r] which ey bé& the|sane or

di f f erents=—gach represe drogen or an 3l kyl, off alkenyl droup, RO
represents hydrogen or{ a nmethyl {group,-[erqr] and [ferr] whichh nay be the .
sanme ar.different each rnpr"n"qnm_f hydroged—or—an (_‘Ill\yﬁl gr-ouy, [err]
repre§ents an organic radical"h1V|ng carbcn-carbor unsaturatli on in-a

posi tion 15 a 1t Lhal el rel7,@hoip to- whpeh _Lﬁﬁ(g)&mdtéyalttached,

10 —end a@ScEmdlcateﬁlan a onatlc rlrg or a (i

ydioo or |tetrahydro
anal ogue th%reof ;e _ o

tests in which- the LDy, of the insecticide in pg. per female fly was determined by the
above described methods in untreated flies and in' flies pretreated with 2 pg. per fly
of the synergist sesamex (2 - (3,4 - methylene’ dnoxyphenoxy) - 3,69 - trioxa . ;
undecane). The follov. ing resullts were obtained. _ o :.

' . |4.5mg/100 | 0.54y/insect | ~ | 100
_%-D_ ml. - .
Pyrethrin: 5-benzyl-3-
: furyl-methyl ‘ .
| (M)-cis-trans- . 10
200-300 mg/ | chrysanthemate * | Pyrethrin 130 o
100 ml 0.62 y/insect _- .
"""" Pyrethrin:
0.8-1.4y/
insect
4 *tuin table method - )
*2 topical application method
The synergisability of certain esters of the invention has been determined in S '

* C L M s * : ' : : : -t




[err] and [err] which may be the same or different, each represent

hydr ogen, chlorine or a nethyl group,

20 [errl represents ferr]l or Qo+ CI} or—S—P—represents—H CN or

- C=CH, - ' - - 15 [err] and [err]
whi ch’ may be the same or drfferenn each represent chlorine or. a neihyl
group and each [err]. ‘which may be the same or different.is 0, 1 or;2, with
t he proviso that. R does ndt represent an allethronyl group when [err]

represents hydrogen, : 142«549[1err] and [err] each repreggnt chiorings
and the—conpound 13 race 2 A CONpoUnd accordrng To crairm |1 wher ei TR2
represents hydrogen or B0 dmbkogenazor al kyl group and [err]
represents hydrogen. ,3. A compound according to claim2 wherein R :
represents hydrogen. 4. onpound according to claim2 wherein Terir]
represents an al kyl grou ogc=c.c4— w5 30-to 4 carbon atons. 5. A 5
conpound according to claim4 wherein [err] represents ethyl, n- pro‘pyl or
n- | - whkinbZitrgpresen, O,AS,cCCHipaUCR Y cwosdisrydiogen anyn alkd, fdlfen!ihe precedr ng

1) ou
ol ai e okl T G, Ao € e o Thatienian [or 1]
repr eségig sﬂb different, eacﬁr represent hydrogen or an alkyl, or alkenyl group, 35 7. : A 10
conpound FPGeH&intGydrozes bed Mty 195qu V\Z’le rein. R2 represents hal ogen. 8* A
conmpound &t arddR*fgvhich maolbartﬁnsima/\bredlarem;, eacheenmdnogﬂlmgmsor@hl orine. i 30

9. A cd#pr &rn'd’,accordr n g 8 wherei n ‘%ﬂ‘r‘i’ and [err] each
represe gﬁ%’g “’c rag@ﬁ@gﬂ?ow eEBrgn H‘Qf’a?’gu APRE Bt clajons 229 15
wherei n” r.oge 62{1 A corrpound

accor di ng lﬁq'céfefrﬁlla'iﬂﬁ@fce‘iﬂﬁ °fér“|“]yd’r°é’br“'ér§1§'ﬂ{°sanﬂ°%‘&g’6 t koxy 35 group
(cont ai ni nge, KE, A@RS X4, AvhEd MG Be e Gk Jr diffedast, ALKRYYseRt@SArokes, when [err]
represedfhlosmemtrhmiy)gmm represents hydrogen or an al kyl group and [err] 20
r epr esent &' _Flc_)l.ﬁ'p'o GRo Acchrdi ng to claim 1l wherein [err]

represent s ﬁ%ﬂq;ggé #2 et,m(,t +53. A’csonpound
wccor 3 N

et hoxy mbvise- :pat doey not répreséht @ Alfetuongll gropovinn RY rapesenariydrogss of cl ai ns' 11- 23

wher ei nRpod the compound is racemic.

50 15. éroé’r ;ﬁ ‘;%%%E%@?i r@wﬁﬁ‘ﬁnxﬁreﬁ‘wsﬁ“‘ﬁ%ﬂ"d&%&“ (o] wht h'rray be

the sane G clﬁxﬁhofﬁ hedr@Efy hydrogen.

45 16. A onrmemrpdmacae«ofdﬂrgrtg chim zlwatréinmrmmsanerao alkhl%rhmoﬁgen i s fI uorr ne ¥r

chl ori ntymtbQ;rWSne 17, A conp ouln aﬁcor di n cI ai 15 or 16 V\/ne:r ein
Poncreia syl PP i

[err] ap qy]‘@ ?%“P@‘&Eﬁ%b‘fgé%é‘ﬁin “’p’ese“ e or éath represent

br oni ne. qemmgqr; gnQGf &pp@emneaem@m&ammw 17 whereinh D |
repreSEEkHSrepre yodénoge R? mpound according to claim1 wherkinn 35
[err] repr'és’emowd@emtﬂ@altkd% 1g1?r01mh€f 1eRY fepreseusy ?&%ﬁ‘ts hal ogen, and [err]
repr esent S8 % accorc{iimg to” cl;nm 7whe§emh e hai{:gen is chlor I 5020 A
corrpoungjy rc%f“ gc 16era s V\ﬁrer &R the é’fi oxy re ﬁﬁrﬁe i s rret ho§<y,

et hoxy, Orio-A E:@ﬂﬁi(t}d accordmg to any one of claims 2—~9 wherein D represents 40
55 21. kydggempound accordr ng to claim19 or 20 wherei oalk haI ogréan |_;$

1. ording te claim 41 w rein R represents a car i
chlori ne O} (ctgltarmg it 1&6‘? l'Enfiarbory;atomﬂMn the~alkoxy residue when R? represe'nts L

methyl), R? represents hydrogen or an alkyl group and R? represents hydrogen. _ _ S

12. A compound according to claim 11 wherein R? represents hydrogen, methy! 45
or ethyl. - :

-13. A compound according to claim ll or 12 wherein the alkoxy residue is 40 E
methoxy, ethoxy or n-propoxy.

14. A compound according to any one of c1a1ms 11—13 wherein. D represents

J hydrogen. 30
i 15. A compound accordmg to claim 1 wherein R? and R®, which may be the )
same or differeat, each represent halogen. - . -45 -
16. A compound according te. claim 15 wherem the halogen is fluorine or chlorine : S
" or bromine. B
17. A compound accordmg to claim 15 or 16 wherein R* and R* each represent i - 55
chlorine or each represent bromine. o
_ 18. A compound accordmg to any one of claims 15—17 wherein D represents 50
hydrogen. .
© 19. A compound according to claim 1 wherem RrR® represents a carboalkoxy group, :
R? represents halogen and R* represents hydrogen. 3 60
20. A compound according to claim 19 wherein the alkoxy residue is methoxy, ey :
ethoxy, or n-propoxy. S5

21. A compound accordmg to claim 19 or 20 wherem the halogen is chlorine or

IIIIIIII I||I|| III|| l|||I || |I|l
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25 1,413, 491
25 22. A corrpound accordl ng to any one of clains 19- 21 wherein D represents

hydr ogen =23= S0 A - -c1at - 11-13, 15 17
or 19-21 wherer n D represents CN or C=-CH 5 24 A corrpound
according to claim1 wher-ein at. | east~ one of—R?-arrrd'T‘er‘ﬂ 5 hal ogen

clains wherein R.repre- sents a 3-fluryl nethyl 1l wherein
[err] and [err] each represent hydrogen or a *represents
[err] Ox®r CO and Y represents a phe,n;»sl49group 10 - -whichis 25
unsubst’T’t‘U‘t‘E’d’"@“‘"ﬁﬁ‘s‘t‘rT”t‘“‘d‘“ A C Iori ne
10 group. 26y, QMW‘H‘H a(?f‘fm“?ﬁ li‘fga 2 8“ %a‘i %ﬁ“szégm } rheefer}’rrﬁ

5- benzyl - 3- fur zrret&ambeunzzccor&ng:m@u:MLfaleﬁfalzdtgnu-tn pay17eResof1 cl ainms 1-9,
11-13, 15- 17whé.lr@n22ke1mserﬁs4cmqe€ea()ﬁ R represents a cycl opent eneonyl group of
fornul asIVv ﬁ% %az H’c Irornrﬁ grgerding; to claim ﬂerhrryrv 3G legt g fof %or“ﬁirlka is/

15 28. A co oldfhe Gb @yin€ bf W BreRliRe Rain whkrei REHRY !

pyret hronyl Q’rntsta@tﬂix@ yp?%ptug‘&dnmy;?nm rhm?iv éﬂAa&Q{m&um yﬁﬁmr ding to any
one of cl ai mer 4 nlethyl drowgh &% epreseRls | GH.a 0SS |anmﬂedprb®mzylphgrybarpumf fo[ mul a Vi
wher éi 10 each™hich ép‘?‘@é’é‘ﬁ’étsd zreruhsnam ipche Ying Bpt ExBRl Fedoyy opdlorine [ o 41 -

20 30. A conpBify Aasﬁg i Ukokihe Gb i AOHAS €1 R RBIGSERAS 3 Denzy| benzy!
or 3- phenoxybenzy I codpound a6QRENSUD dny2éie O ElbiRg 119, any1one—_pof, 1¢lad ms 1- 24
wherein R repr Biselntdn Rre tanca-csemimmmylrgwmpmylfqmelaWanoplﬁhﬂuerdpyl benz I or

a- cyand55- beﬁ&?‘}l Pﬂfr un cordin
clai m 10 wheg ? %@'ﬂg§°FBWF7ﬁ¥W 1331?‘%?3%@ &hzyl or
5- benzyl benzy T Hlz BCEPERIoN a1 6 B vherbh R 6@t | S

5- benzyl - 3-f te lrmiub ,for&u]apnavlme cizylrepmsem@-zbemgfIZbeapzeydnts QM: A_ c%’r'pound

accordi?fig-to de 18 wh 2 [fg‘lﬁ’n I§ tlo Sc]an'n 9& rem i r]cellijrles)émﬁ I-l:«:r&ylbenzyl or
Slsy

phenoxybenzyl],
30 35. A ¢omp Brgxki Q&o&ﬁhgc'th th%ng 2f \Afﬂiﬂfs aL1p4 Rmb®in R represents o- '
5- benzyl - 3- f uyayd- 3the|n96dy-burﬁyl phrgmodytoeplberzylosr  B<fpenhinkdidAyime@@, A cg gr'pound

accordﬂrﬁg to CI%H raéll"ﬁi"ﬂk:@la'al #hed B R G fraerzyl S-fpgylmeryl, get hy| |
a- cyano- 3- phéif i xeg& 3 beo eéryktrssrm%%gﬂ‘mﬂ 3. 37. A

conpound acc ﬁeqb gmgpo yen prece g clal h'the 3- 35°
substit uent on 4 \%gggqom tbrclagx lBSwhdrexﬁ Rés S+bang-3cforyimeduyl, &t i on to t he

cycl opr¥pane phen bﬂ‘%Of L ever oupd acgco lLai m 130
% JhERiT Fgywherein R 5 1%5{]“%5‘?1@9"@ 33 fur yI met hy|

here|nbefore

2, 2- di met hyl coedr @maammeme&r,hmsyal @Eﬁs-brﬂ@l-ﬁ%ryl-

5- Benzyl - 3- fmga&lnat;layd-s-ﬁheﬁowaem;mylz-cﬁn(-zz-bahylmm| n -cycl opropane _car-
boxyl at¥. 41. 537Bdnsepipoddf agropdingeto y one of the preceding canms wherein the 3- 35

2, 2-di et hyl srgs‘r‘fmzm(jr“e AP P8 * ewe prafRrden © BORGPRTRe 45

42. 5-Benyl - 3-F g . BE LAY bvedy bbb dodbkdicy (LetdmOl %Qrﬁwdr@ zée}:ﬁ&}lfl opr opane
car- 45 boxykeiofed. 43. 3 Prlrea‘rrktzzl(ybeinzgm]03L 2- di met hél errijal chl or o(\)n nyl
) - cycl offr opane 3:9aﬁ megly! 2,3 ~ Gouty &Aps -cydoriropane
2, 2-di net hyl 5&5%,6 - BPGRTTHY | 54 8%’?‘5‘ -3 ffr@ffé‘i’i@y‘éé}‘%&é’%ﬂat &0
215 a- Cyano- B@%Bﬂﬂmlm&hﬁ -2 Ay 3- (QJ(d%hlgtoGthﬁjlefoﬂ-\ﬁbaﬂé( kar= Cycl opr opane
boxylate.
45 42. 5-Benzyl-3-furylmethyl 2;2-dimethyl-3-(2, Z-dlbromovmyl)-cycloproyanc car- 45 .
boxylate, '
'y43 3.Phenoxybenzyl 2,2-dimethyl-3-(2,2- dxchlorovmyl)~cyclopropane carboxylate.
B 44. a-Cyano-S-benzyI 3-furylmethyl 2,2-dimethyl-3-(2,2-dichlorovinyl )-cyclo-
’ " propane carboxylate
: 50 - ) 45. @a-Cyano-3-phenoxybenzyl 2,2-dimethyl-3-(2,2- dlchlorovmyl)-cyclopropane 50 -
carboxylate. "
46. 3-Phenoxy-benzyl 2 2-d1methyl-3 -(2, 2—d1bromovmy1)-cyclopropane carboxyl-
ate.

and [err] is hydrogen 25. A corrpound accordi m| _ the_ pr ecedi ng
lw gr oup s Z

47. «-Cyano-3-phenoxybenzy! 22—d1methv1—3 -(2,2-dibromovinyl) cycloproparne . '
55 " carboxylate. 55
48. A compound according to any one of clarmc 39—47 in the form of a (+)-
. cis isomer, the stercochemistry referring to the cyclopropane rmg
49. A compound accordmg to any one of claims 39-—47 in the form of a (-I- )-
trans-isomer; the stereochemistry referring to the cyclopropane ring. - _
60 " 50. A compound according to any one of claims 39—47 in the form of a (*)- 60
trans isomer, the stereocheinistry referring to the cyclopropane ring.
51. A compound according to any one of claims 39—47 in the form of a (=)~
cis-isomer, the stereochemistry referring to the cyclopropane ring.
52. A compound according tc any one of claims 39—47 in the form of a (=)~
65 " cis-frans-isomer, the stereochemistry referring to the cyclopropane ring. . . . 65



carboxyl ate. 46. 3-Phenoxy-benzyl
2, 2-di met hyl - 3- (2, 2-di bronovi nyl ) - cycl opr opane carboxyl - ate. 47.

a- Quano_s_phenoxybenzyl 2-;—2~d4—n®%—h§¢e3-+272—d4—bneﬁew+w—)—eye4—e-p+epane—55

3

car boxyl ate.” T ' ' {
55 48, . Ac to any one “of claims 39- 47|ntheform of
a(+y- cis mﬂ Wﬂﬂ(ﬂ ohem stry referring to the cycl opropang ring.
49. A conpou'n caceor di ng t an ohe of clainms 39-47 in the formoéf a (+)-
trans-isoner: the qrprpnrhpmé’ Pt eferring to the cycl oprogéne ri ing. 607
50. A Cormoumé)ap@erodtrm&omeany pny-whmiguw@&ﬁ% @p-dthe formofi a ()=
60 trama»ve@ma,rtlopzbm strexgachem stry referring to the cycl opropane ring.
51. A cg ofirpgocese m%’ﬂltﬂbo“a’rﬁb? ugsF as ey gm%ﬁlﬂmﬂﬂmtahe formof! a ()-

ci s-i sUFIpREPPang frzbogtlic acid O, SRt derizauzs thersef of domila: cy ¢l opropane ring. 52. A
conpound according to any one of claims 39-47 in-the formof a 65.
cis-trans-isoner, the sj(@ycedcmﬁsu@y referrl ng to t he cycl opropane ri ng
65 1, 413, 491 \/ 26 ;

27 53, ()--a-cyano- 3- phenoxyben”xyl (K) Ci s [ 1R, 39] oo f,

-2, 2-di net hyI 3-(2,2-di- bronﬁ‘(ﬂ‘ﬁiyl )cycl opr opane car boxyl ate. 54.i ‘A

5

process foa ratlon 0l ef 1.ngd J.claim 1Where|n a

cyer ook gl SR e R R M L AR oo o, o

[err] éac:togdd&rfo&aﬁiﬁ stplliblage. aN A coho r .esteri | e derivative *t her eof

of fornuls. roqnhercer mgrro]claamd4ﬂrhame Q%sreldaﬁnm@@ﬂ orre bdlegenm | and [arr] and Q
h

f TR 28h e h t k 55. A
‘S; gces&lv ggpﬁ{éﬁﬁ?“ e mﬁ‘fa rse g’&ﬁﬁ& Eglésf‘?ti 8% rrwg]%‘%m gsqelr or aa?rgl ogeno

id.

=%

group ancs7QAr Sbde® SREbkdn Imm 54 wherein, except when R or R® contain a
10 56. base pensidve spsoupg Qb reprasgyist O-alkplawhereSde \ilkelr group dostming 1 rte6r esents O- Mr wher e
M is eartop jatpms anst Qtvepreseny Plrshibe e striieetonds c@ried St dift s haldgen. 57,5 A

rOCGS%re" (S err . cont ai n a
e S e S e s R 1] oo

contains 1 to 6 carbon atons and Q represents G—i ~and the’

trans-esterificati-on is carrifed out in. the. .. :15.10 presence of ays
base. 58. A process. acC¥nsg g ”aﬁ‘iﬂ one of clarm; .54-57 wherei n.it he
est eri fi abl &’ derivative of " formy a: zr 20 IS prepared by
reacti-ng:a.phospher.ane..of for ' P

20 wWith a carbonyl conpound of f?orrrul a 30 Wnere [err] and [err] are asg
def i ne® prapared 8y reactidk,a ;{h&pho]ranberabmants ‘an ‘or gani:¢-. resi due whiZh farms a
stabl e :triorgano phosphor us gxr de and "2 represent s art al koxy group and,
25 i f desifed;--€onverti ng d| Aoresdtii hg  al kyl "ester rnto anot her :
esterifiable derlvatl ve. ‘6\0%4ess ae‘(:ordl ng to’'clai.m 58 wheriein hbe
phosphorane X '8 pt épar ed b .- A0.reacting a substitutied nmet hyl
hal i de _gf , I:a%oﬂ}flc oh&dh)f?ormntllgl or gano phosphr ne. of formul a P(Zo)i and, if
necessary, . treatl ﬁ" the-resulting 30, quat er nary phosphonr um haliide with
a base to br| ng about deh)f’drohal ogenatl on o . ) 30
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where R!, R? and R are as defined in claim 1, Z* represents an organic Tesidue which _
forms a stable u'mrgano phosphorus oxide and Q? represents an alkoxy group and, 25
if desired, converting tiie resulting alkyl ester into another esterifiable derivative. : ; .
59. A process according to claim 58 wherein the phomhorane X is nreparer! by e o 40
reactmg a substxtuted methyl halide of formula - i

R® : .
7 CH-—halogen =~ * ° . 7R b 45
_R?
with a triorgano phospbinc of formula 'P_(Z",),'and, if necessary, treating the resulting :,’;0 I
quaternary phosphonium halide with a base to bring about dehydrohalogenation. ok 50-

60. A process according to claith 54 substantially as hereinbefore described.
61 A compormd obxamcd by 2 process according to any one of claims 54-—60.




60. A process according to claim 54 substantially as hereinbefore

descri bed. 61. A corrpound obt ai ned by a process accordr ng to any one of

cl ai ns 54- 60. . GCoe e M S* 27 e s —r
1,413, 491 o 27 62 A process for
preparing a corrpound as defined is«n “€lsai.m 1 whi ch conpri ses reacti ng a’
phosphorane !lm m"llmﬁmm "La cycl-opropane derivative of fornula Xl:

[err] whereir rr] -are .as defined.in claim1 and [err].is an
organi g radica _ * forrlna o5t abI e tr| or ganophosphor us__oxi de. !

5 63. A | L phosphorane-4+%..prepar ed
by reacting aés l}bﬁxrmetswoedremnmylcommddﬂe tbiﬁneﬂordumal wwltwmaﬂM| organo
phosphi ne’ &Rctiogrmbpsabqrase of foanela ¥ Wit sxlogiopane deagvedf fomda Rdsul t | ng 10

guat er nary phosphonkzam hal J_,,de W th a basezto bring about -

dehydr ohal ogenati on. /_p_.z4 10 64..-A; _rpcg,ss.,,e&gprdl ng to any-one of

cl ai ns 54-59 whereig he\cp;'rpound produced ;i/l n accordance wth any one of

clainms 10, 32, 39 or 40. 65. A process according to any one of claims 54-59
wherein the corrpound prro- duced is in accortaf@ ith claim14 or 33. 15
66. A prOC%eem&w HzE RO4rE DY deBRE iPdlailn! 12dnd T 54&151%&1%@55@41 Ruide conpound
pro- s gl tir@ckribganophosph@@Odance with-any one of .clains 18, 3, 41,

42, 43 or 46 6£7A plocess acending de clim 67 yherein ahry phypriione is Ipaepersd 8- 59 wher ei n

t he conpouﬁﬁ“ﬁ’ﬁdd%@d@%’eq‘ﬂh%{@%fr BEMEe with claim.22-or 35. 68. A process
according to any one of clains 54-Rjd mhereln the  conpound 20 produced
i sin accordance wi.th any one of. claings 23, 36,44, 450r47.

20 69. ‘A.process according to any oneCHHldI ai'ms 54-59 wherein the conpound
produced is in accordance with .cl ag 53. 70. ‘A process according to claim
62 substantially as hereinbefore de€scri bed. 71. A conpound prepared by a
process . acGahdi iigkgind® pRBPLIANG forinulal BZG 28Lif nbodss@Y, tRBting the resuifidg

25 720 A c@nmmmudp repaive dallsly “athprltmetss:ﬂas:d@ndﬁdx r¢hglogehationn 64. 7310A
conpound pr epét 1’6%E ggf’@ﬂ% g o8y of ﬁ‘i{‘z— reim, thezgompound o pmound
prepar ed b SeT BN LT SRS UL 2o ampauad.pr epar od by o
process ac@adedisigackdda eamrmcﬁl?,u - corrpound prepared by a
procdss accor @ n’gpm@sscalc@rdmg&Sany@@ovaalmAS ndtm@plamedptvy a prlé)cessu

accor di ng - daced fs #?F‘E@"CCWBth ampop plcclaingsi 18 3¢ n co sing a
corrpoundga cogEcga &Y éﬁfgﬁeﬁl 3 ‘fgj’fn’ga"f ?%‘g'g% “%T ?hergwlth a

di | uent or Ca'ﬁglﬁrpwcs acoOrd&@ "D QRy loheObF amplsm-rsgwh@em:lﬂw mn;ﬂ&man the form of
a dugb, a grcdma&arin sodrdagce W35 any one of debhst2ai6e44ptimiaY.,  nosqui t o coi | 20

enul si on, “}l%ﬁé agcoiding rip j2ny e fpflaigs Si—ik et the @mpgnd A corrposr tion
accor di ng #5° g}ﬁg“rrz*;?‘g Q%‘s sBfiafill bl MRS YRGEGLSt- 81 A
3

conposi tion aqccp[ i prdiiéd 68 pl Cop Olkietls 182,13 opyret hrin or a
conpasent t7er eof or anot her synt heti c yrethr0| . 82. A corrp05|t|26n

according to “Gﬁéwé g;él’:ﬁqd aPBWBSlagCO g Wg corrpound 40 ~isin
accordance w or
40 83. A corrpo§|Atdog 'ngégmg mo tg) ii}glc—,&r ne. 78 81 wherein the -

conpagnd 81i s7$m<ampamn¢lmwd\byh ccmmgoéclaha’pBrrB 14, 33 or 73. 84 A

composi tion ?C% b&)hé“’@ﬁ”&ﬁ“’éﬁ%ﬁ“ﬁﬂm 2 rein the conpound is in
accor dance oy\@l yl H Jb T T8 o Haentyds, popel el BY 4. 45
85. A conposi 9, cmcoeés&ro Ia rdtn@ 1 QOG5 Gl fnabf@duZBa GranMiand, N t he corrpound
45 35 weitable powder, mosquito coil, emulsion, emulsifiable concentrate, spray or aerosol.
’ 80. A composition accordmg to claim 78 or 79 coniaining a pyrethrum synergist.
81. A composition according to any one of claims 78—80 contzining pyrethrin
or a component thereof or another synthetic pyrethroid.
82. A composition according to any one of claims 78—81 wherein the compound
40 - is in accordance with any one of clalms 10, 32, 39, 40 or 72. ' 40 :
83. A composition according to any one of cla:ms 78—81 wherein thc compound '
is in accordance with any one of claims 14, 33 or 73. : ' :
" 84 A composition according to any one of claims 78—381 wherein the compound
- is in accordance with any one of claims 18, 34,741, 42, 43, 46 or 74.
L. 45 85. A composition according to any one of claims 78—81 wherein the compound 45
-is in accordance with any one of claims 22, 35 or 75. .
86. A composition according to any one of claims 7881 wherein the compound
is in accordance with any one of claims 23, 36, 44, 45, 47 or 76.
87. A composition according to any one of claims 78~—81 wherein the compound .
i - 50 -is in accordance with claim 53 or 77. 50
’ 88. A composition according to any one of claims 78—87 sabstanuady as herein-
before described.
89. A method of insect control whxch compns'cs applying to an insect or to an



is in accordance with any one of claims 22, 35 or 75. 86. A conposition
according to any one of clains 78- 81 mhereln t he conpound i's in accordance
wi th any one of clains-
accor-gi-ng to any-ene-gf og-ai 7B 78-81. .umgr.emmt-he mﬁdmﬁﬂw.mmi.&r
accor dance W th.claimb3 or 77 “« ¥ ox 3
50 88. A conposition according to any one of cI ai ns 78-87 subs_t_antl ally g
herei n- befo Tﬂllm Ilﬂ:ln&mlllﬂl A rret hod of insect control which conmprises;.
applying to S
1,413, 491 -2 8 envi ronrrent susceptl bl
to iA8ect attack a conpound accobtBAY to any one of claims 1-5328 61 or
71-77 Or nviiHRAS ubdeSblets GREH itk T Qodptind Reor@ihg & Al TR d&1Rdy 90. A nethdd
accor di ng 14-63,0d1ak mM-897 whetomiptitioh eccardifp alung odesf chima gg-o88lance with any ong of

claims 10, 3%0- Aggethof(rceerdingo gleimy §Powhersmbessompeynd jisgn pesordancovifance wit h 5
cl ai {n 82. any one of claims 10, 32, 39, 40 or 72 or the composition is in accordance wit

5 B
5 910 A nStpfl AP GRI Rl Qo St §8 BRre B! &nBodnll & i QRAMRDwiS 1 n accor da :
Wi th any afeonebf adimé 045 3145 7333 ey corfposidibn & ireacCdgp@S#ithiciin 85 1 N accor dance

with cl ai m 8%. Agmethod ageetdingcio gl 1@!@0$’9dwhqgmttbc @MPW@QHM@#@MW%e conmpound |
in accor dAHCEH é‘ﬁ"&n’ﬁ Shélots &40 mg 74 g7 thepomppjitionyis in pogordapge 7143 or the
composi-tion 955 A ﬂetﬁcﬁcagfomct@ cBhfth 89 whereWl thdcoflp@in@isSf accordance with ~
10 93.- A amlidwedf A4AO2Z)BRNGr 1500r AlebipoSitlon/in & Réofdahdaevi o¥gaossnd is in accorddnce
Wi th any one94fA oledipdrecc@ding 36 cloim 3% whereip ke coowpd iis inoprcgrdanten gccor dance £ .
with clai H‘l“B;S“Y gﬁ of plaifs 2Rotes &b x4 %5 6196 the| APPRIEer Wik reT A e copgpound ifs

i n ecor dXHEEER B Ane.pe bl & Wl ABpodiis f Sorbbholinal© or L he
corrp05| ti gfiml B br7706:Ci ioh 35 in accord%&hwﬁmxms :
15 95." A nethod according.-to _claim89 wherein the: corrpound is in accordagnce
with, cla1m53 or 77-or the AP &5 in accordance with claim87. %
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