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We, RocHE PrODUCTS LIMITED a British Company of Broadwater

(71
Road, Welwyn Garden City, Hertfordshire, do hereby declare the invention, for

' _ which we pray that a patent may be granted to us and the method by which it is

to be performed, to be particularly described in and by the following statement:—
The present invention is concerned with novel chrystanthemic acid esters and the
manufacture thereof,’
_ . The chrysanthetmc acid esters prov1ded by the invention can be generically for-
mulated thus:
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wherem R represents a hydrogen atom or the methyl group and the broken line de-
notes an optional bond. They are useful as insecticides. -

. - Examples of esters provided by the invention in which R represents a hydrogen
atom are 4 - phenyl - 2 - butynyl - (+) - cis/trans - 2,2 - dimethyl - 3'- (2.- methyl- -
propenyl) cyclopropane carboxylate and trans - 4 - henyl =2 < butenyl (+) - ais/
trans - 2 - dimethyl - 3 - (2 - methyl - propenyl) -cyclopropane carboxylate. An .

. example of an ester provided by the invention in which- R represents the methyl group
is 4 - (2 - methyl - phenyl) - 2 --butynyl (+) - cis/trans - 22 - dunethyl -3- (2-
methyl - propenyl) cyclopropane carboxylate.

The chrysanthemic: acid esters aforesaid can be manufactuted accordmg to the
invention by reacting an ac1d chloride of the general formula

10

15

(Price '25p] -



2 1,226, 788 with an
al cohol of the general fornula
[err] wherein R and the broken |line have the significance

grven earlier. The acid chloride starting materials of
formula Il ~are known substances and can 5 be prepared by
chlorinating the correspondi ng carboxylic acids (eg. using thionyl 5
chl ori de). The acetylenic al cohol startingynaterials of
formula Ill can be prepared, for e

anple, b eactin r gpar gyl

al cohol2with an al kyl - nagnesi um haﬁ@?ﬂ-n?p g_et m Y arie p?n ¥

brom d'e) tr%'aﬂﬁc&h&%fﬁ@g&k&fiﬁ%@l GNARD corrpl ex with cuprous 10

chl oride or cuprous cyani treating the resul ti ng m xture with a.halide

of the general 10 formula. . . ~whereirn R has the

significance given earlier and X represenys,a chlorine or bronmine .-

atom and deconposing the pr@m,:g-cw-@ nt*onal techni ques such as by

treatment 15 wi t h aqueous ammnl um chirori de. They may also be -

prepared, for- exanple, by react- ' ing the appropriate

aryl - magnesi um hal i de (e.g. phenyl - né’é“em um brom de) with

4-chl oro-2-butyn-1-ol and deconposing the product by convent i onal

t echni ques sSugHarein R and the brakén tiqe Havectht aigﬁmcam: 1ghexa tieous anmmoni um chl or| de.
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material either ta&tyleZQ alcohol starting maEriaf| df #rinnlA Pl ahn & pregareil,ued &y dri de or
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pal | adi um cat um tigwidee dieesing ote Jrsuld pE SR ege
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al cohol - starting materlal of forrmula I11 haV|ng a trans
configuration at the 2,3-position and is 25 conveniently carried out

in an inert organic sol vent (enq an ether such as diethyl 25

ether) at an el evated terrperat upe~{e.g. the reflug tenperature of the

reduction m xture). “Ho™N.tMfe other hand, the reduction wth

hydrogen in the presence of a partially de- activated pal | adi um

catal yst yields an olefinic alcohol starting material of fornula

It having a cis configuration at the 2,3-position. This reduction is

suitably carried 30 out in the presence of a pall adl um cat al yst which

has been parti’ %&%@&%ﬁ? \?‘&‘%‘@EPCGHE ﬁ‘) cardigr and X represents ja Wnﬂ;m addi ti on of
uct yconve
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tertiary "orgaif{fﬂ mmg;?o?yoﬂ%% ﬁ"“ m‘*‘;‘ﬁﬂ%ﬁﬁq it an t mn%%)}fﬁsd' ne).

Pyri di nexsi s t velﬁ'@ Cdafr: [ o%mc solvent (e.g. aﬁgﬁ&t suchTth‘dlétBﬁCt | 2% may
sui tably be cahqr)aadn oleyated tcmph %ém@wofemamtvrnewle sélkcvwxme) such .

as a hydrocarﬁﬁrﬁh 108 ? g jﬁa . diethyl .
et her T ha?ilg@%ﬁ? at y e 1 BN Tifléﬂrnnﬁgt hyl ene :

chl ori desoor cét @kesdhce of A alladnnn eatalyst \&idhtlabbepn piriiﬂlyrdemitateomﬂxs cadoried

out at at errpb#dawm‘r élevaddlmnnoft mnéle REesTEm n inert organic sofyentf r om O[ err] C
to 30[err]C ( ana(;ad res n re ﬁfﬁoﬁgl an i nert
gas start 1af‘6f forafif Mok c@ﬁ@ﬁﬁﬂy carned out in the presence asanthenmic

aci d estsrs obindigy agedt. éuimb@mda)%ﬂmg @nmmdudea@@htgetdl qatbtanaae(eg s45um %¥or dance
an
wth the i ”Veﬁfﬁ&?ﬁggyﬁt y mm ggq pyrlggae’; Pyn 1§e§ aP1rs %%‘t%tréfeéed am% r{gﬂﬁct or _ '

tri(lover 45agent The reaction may suitably be carried: out in the presence of an inert solvent
such as a hydrocarbon (e.g. benzene, toluene or xylene), an ether (e.g. diethyl ether .
40 or dioxan), or a halogenated hydrocarbon (e.g. methylene chloride or chloroform) 40
Suitably, the reaction is carried out at a temperature within the approximate range
of from 0°C to 30°C (preferably at ca 20°C) under the atmosphere of an inert gas
such as nitrogen or argon.
: The chrysanthemic acid esters of formula I can also be manufactured in. ac-
45 cordance with the invention by reacting an alkali-metal salt, silver salt or tri(lower 45
alkyl) amine salt of a chrysanthemum carbosylic acid with a halide of the formula .




al kyl) amne salt of a chrysanthenum carboxylic acid with a halide of the
formul a 1, 226, 788

3 [err] wherei n_R and
t he broken Iine have the significance given earlier and hal stands for

a hal ogen atom The al kali-metal salts and tri(lower alkyl)
am ne salts referred to earlier can be 5 pr epar ed, for exanpl e, by
treating a chrysanthenum carboxylic acid in an inert sol-

vent : §U£h as a Iomer al kanol (e.g. lghhﬁgol) with the calculated agﬁg%t of
an al k e — - am ne.
The preferred alkall-netal salts ~ are the sodium and potassi um
salts and the preferred tri(lower alkyl) ne salts are the
triethyl amne salts. The sjlves ,§apangl yprepared by treating an

al kal i - 10 nmetal salt su as msalt in an aqueous sol ution
with silver nitrate. 10 : "The halide starting materials
of formula V can be prepared, for exgiple, by treating an
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mat eri al . The follovf'f Blhitﬂa(artﬁe ﬁxﬁdﬁu&he'lﬁa yshtﬂheniixﬁrmtﬁﬁiﬁflm e,
concentr at esb@g d e 0133 therel® was -obtaigede frpm ethe mmragaép(riéys aer osol s
or dusts. aﬁ' 6%P§1§t§‘g° “Y)‘é“‘&@?l‘?%l’%“"t%é‘ﬂ 4% t he

carrier materials include emul si on&m&@l ytions or organic solvents. Solid
carrier® A) Theprepmmnhf ﬂnegmedl i ncl ude, for exarrpl e, talc, i lica

and simlar OE@%F e was prepared fronpp7 edofdosi ti on of
the esters. Hmep lfiedn “ge‘sﬁﬂ's‘fﬂfefﬂf’ssw of, d?y ffanydro-furana sired,

contain conventional additives such as enulsifying agents or wetting agents



50 and may al so contain other conpatible insecticides and/or
synergi sts. 50 The foll owi ng Exanpl es
illustrate the invention, The chrysanthemum nonocar - boxylic

aci @ chloride nentioned therein was obtained fromthe comercial [err]
carboxylic acid consisting of a cis/trans mxture in the ratio of ca 30 70.

EXAMPLE 1 55 A) The preparation of the starting material:

55 : (i) Ethyl magnesi um brom de was prepared fro 7 2 of
magnesi um and 436 g of ethy. de in 300 m- of dry et her yand
500 M of.dry tetrahydro-furan-and izzg'%&m ‘{\J
1,226, 788 the rebuliBg solRiSHvds| dAGnSPhrdblor QieabRS milEaR. Al sitk@@enipent eact ed
magnesi um Al | SlehuSve ipeeforne emnranannospheredfnmnsnmz gg émﬂlsxrllndantomrﬂbr an

Q

at nosphere of nialep evnfe a!lieﬂ- Qe a was heated under,| o)
wer e added 5over “ dp"%, 13“’ %md%eadd,%ga&“éﬁj undey
reflux for 2 hOlhEa‘ieda SDRnk B By 06 ed && o6 Slurexpigins eymoridie \er e

added fol | owed, cﬁlonde solumand extpeed with atfer. (ThS ethesiextract yyl

br oni de. The m »epdipne sy\phatey d and gaporated. The gesi En%;gzod%@cp‘gls go}‘ T 92

hours, treg ”@ﬁ’ m iR Sp sy aliy a';éé’"” % “chiori dag

sol ution and extra Gik)e sﬂépe 1n hee g orég iigiesinm e 120anitof ieysetigh vasdregrader _
anhydrous . wuhsaodwahosmd atuis78fr gloﬁérmbaw @@WISFI"FE"“F‘EQ due was
distilled and sd’B‘if ﬁE“‘ Zsh‘l’l‘(‘f with 'é‘ééaf‘ g% races of
benzyl bromide) Hlndh 5, o %Qﬁ]ydf-dry being }éﬁmru-ﬁl;fe;of bai! i ng

point 116[err] C/Q scﬁiltiﬁin’bﬂ-kj 3 g of 4-chloro-2—butyn-1-ol in 20 ml of dry ether was added to the@

(ii) A suspensi ctrres GBZE?%%DGPIU RErio rfm& 2°° THheyre r- was
treat ed gﬁ“%‘? s, go WFFEEW 'ﬁ e{ﬁi ﬁgogﬁmwne wer e

f
added dropwpse tJ &L fdlution and ice, &rextﬂlctﬁdiﬁl'lr&c eFlOTte etef Bxt@tts 1 ri r2g and
cool i ng. The r eswtkd winbedmwide with twixs, dried over: anbstdrqus um)FlﬂId!a‘#:uﬁlF-Wéla . 25 hour

at 0-10[err}C . cvpers ﬁﬁ ?\Mgds@mflﬁ‘ T\ 8l dghenyk-2-tyedal O from
unreact ed nagnediPtig POy ng'{%{' & " 57 ‘Used to assist transfer. 15
A sol ution of 2@8)3 Tge gfoceds:Chl or 0- 2- butyn-1-ol - |n 20 m of dry ether was

J:S

added to t 128 éi As@"‘*”“”%’iﬁ%ﬁ;%l‘gfm a ﬁfdg%gé%g m fdt es
at 20[err]C. TheM¥ "ﬁf"fi‘” gﬁg & for a
further 0.75 ho‘»ﬂyn?iiﬁ eréntlozgqa :élégluuoaﬂﬁe ugv%as stirred at RGC 802 M nut es,

cool ed, poured ifiitker a6 rhoxts, uheh thé prmitanadap ma mezcblgrmnmrﬁlm 2 and

chloride sdPut i oresh lgvtﬂi? iy §’ydr ey #Et‘lﬁ??gll‘ﬁiﬂ_he her
extracts 20 ;&;1 e:o e gxc a¢ ﬁ&gﬁmﬁ?ﬂiﬂ%mﬁf ﬁﬁg Q¥& brige)hy dr ous
sodi um sul phat e, 5@1 dium mﬂphate,ma:apirﬂtee@ommemesadm( s\d&aﬁ}-dl stilled
to yield 24.7 g lef to4y1pll:le:t?3ﬁl g&fbbnhynyl—z:bwnybﬁ) cis trans-2,Jpdiimeth -Egl}?{g;

143[err] - 1§E[erzﬂ'3§‘éﬂ§) ane[ gyrhogylic of Boglipg. point 172 '“174I§5: ss: 35

A sol ution of 14%07¢°8 "chrysant hemum nmonocar boxylic aci d chloride in 50 m
of 25 benzene was added dxayoni2e over a period of 0.25 hour at

20[ err] C under a mByro d111)re anitlogtli‘g g ﬁ%@;ﬁggg ARgir ﬁgtsdﬁ of 12.0
¢ of - prenyl” 2 S RN S o e 20 o
dry benzene. Theyj lgr(g.n{w, Ikld'lﬁn sptopén Rarbékyla 61[1 r190P_

further 16 hour szootcryeﬂ nida@gpr eci pi t at ed pyri di ne hydr ochloride was filtered

of f and 30 washed with benzene. T ined filtrate and washings were

washed successivel yg d nalogoWd’ fo g BeLBUBAUSI Bl rRa oy EGfaci d, 2-N
agueous sodisum hy@l,g- § g Zﬂjatllof)g(bontdmhgﬁ @ace of hy&oqum@éxmduzs lgyofi clogsh| or 145
acid, saturated athaeou d Obﬁqﬂré'Phenyl'

dried over anhyd?‘?)ﬂ“’é‘y#m ;?ﬁif'giii'l ﬁ%f’i‘ yl'o‘ﬁ‘ﬂfg‘gg? gﬁ%@?ﬁﬂ; resi due
was distil- p=1 henyl yny

cis/trans-2, 2- dlnethyl 3 (2- nethyl 35 . propenyl) cyclopropane

car boxylic 59f boi I'i N p0| Nt 172- 174] er¥FAGERe B 465 mm i acid 32 Perr]
= 1.5277. wd ol and sus endleumms 40 fml of. dlgly?;lem;x olution of 6.3. Eﬁ\ wd

By a procedure- M@ 050t MAbE ggﬁjﬁé iwad Bl ded) arkdX 8 higtuck asfsﬂixﬁﬁlaﬂdS g.of

4- (2- met hyl - phenlehtd ﬂrdaudul thlatdI40°@nd1d® erosfﬂngsnk &nmﬁ’émrmﬁemvgar boggyl ic -
acid 40 3chl of¥ lagdﬁﬁggfe @dm?. i T 2R t wt?lsr:eemtlg::f i 150 ol of

Wi
4- (2-nmet hyl - phengﬁim?c emg])ﬁ Wm 'bx Ywashed successively with 2-N

2, 2-di et hyl - 3- ( shdigatHyro I Iwatet yid -@ ﬁdd:atubm( aher dfed lowr| i n
poi nt 190-¥ (sod:um mw nmy w)l y glit?edmg:a orated and gtg:eiresldue distilled. g

S . f 1 onlis gq;wa%'@‘?ﬁ%c@w% RN L g e e




45 trans-4- phenyl 2-buten-1-ol (containing a trace of hydroquinone) and
12. 5-g~ofrchtys—— - ant hermum nonocar boxyl-i ¢ ‘acidchl ori de there"

wer e obt ai ned 15. 5 g of trans-4-phenyl - 2- butenyl .
([err])-cis/trans-2, 2-di met hyl - 3- (2- net hyl - pr openyl ) - cycl opr opane

car boxyl at e ~«, "inthe form of a colourless syrup of boiling p0|ﬁt
168-170C 1,4 nm Hg; [err] =1 50
EXAMPLE 4%° -— 1326)%s 50 7.5

~of the sodi um salgqeQfing Bénohan lebRIMbER pROXYH0) Gs @6 ElfantieiRed' 3.8 ol
powder ed and suspephtag -?m- EBaAyInt:) af;i/@tdmg g/,zredunéthﬂel3ut(29m¥\egi§1-@r®ex§l)of
1- chl or o- 4- cyclopropahe: eaghtoxylates mol/ rd 52$3- 50 i of "di gl yne was added and the
m xture was sti rred@ ATM 11€ated in an oil bath.at 140[ err] C under a
ni trogen at gospher g sﬁﬁgﬁlﬁwé@wme@mﬂmﬂa ci pitated sodium 5
chloride was filtered off and the diglynme was renoved under reduced 55 .
pressure. The residue was treated with water and extracted three tines with
150 m of ' et her each tineX G(h;?ﬂget her extracts wefe conbined,
washed successively with 2-N /S08li um hydr oxi de sol ution, water and
sodi um chl ori de solution and B%n d)q over \SOdI um sul phate. The
sol ution was then-filtered, eva(p&‘l"#ted agﬁ'%rénce@bd@@ o)stl | | ed.- - 60
5.1 g of a product of b0|I|ng Bange 112-d50C/ 1.0 -0.8 M Hg (bath
tenperature 60 : 185[err] C) were obtained. Purification of this
product by chromat ography on al um ni um )

1, 726, 788 wherein R represents a hydrogen atom or the methyl group abd the broken lineoder de usi ng
petrol eum et her pasRsjan H’Fgg ‘H’égﬁb! g ‘%?{m]s s Ihgl gaét m)é%ell ded 3.3
9 of pr ﬁ cyc'[o pane fe T et hy1|0 -
3 - (2 - ma’con | - p3.0R@dy4) - Phenyl - 2 - b&mlogyopaﬁmcazbomye,- 3[ eq* ]
- =1.5285. mCWAWYm:NCNPtc@ne cSboxylate 1. Chrysant hem ¢ acid

: ' thyl - phenyl) - 2 - butynyl} (%) - cis/trams - 2,2 - glyl-

esters of the gegrOEenyl ropane carboxylate

[err] M%ssaﬁ PSS hcaising KD Bt MM Ogrbdaar FBT Y1
group and tHe br edmems lsdt Iﬂt&thdi&-clalm 1 in assocladéresitan c@nhtbmrmﬂnebm&ml _
2. 4 - Phenyl - 2 fo é}e “fa@ir pk the @mcmnhét‘ﬂmhpro@s (2
- -nethyl- 10 5‘?"5’6?5 E ’85‘}%?@ € 8763 3. trans -
. 4 - Phenyl - 2 - butenyl - C|s/trans H,&, XE; d| rrethyl - 3-(2- 10 _
{ methyl - propenyl) - cycloprepane car boxyl ake. 4. 4 - (2 -
Met hyl - -phenyl) - 2 - butynyl) () -BE is/>¢ - 2,2 - dinmethyl -
propenyl) - cyclopropane carboxyl ate. ¢~CL. 5. An insecticidal
conposition containing as an essenU%P a(ﬁtl ve gngr edient an 15
ester as set forth in claiml in association wth a conpatble carrier
material. 6. A process for the manufacture of the esters

“claimed in ¢l ai Mykn adMibosdl oPO &1 formula conprises reacting an acid 20
~chloride of %% he general formula 2, .

HO-CH -0 gc-cna-(' >

: .-';-#:'h'é'm'

wherein R and the broken line have the significance given earlier.
7. A process as set forth in claim 6, wherein the reaction is carried out in the
presence of an acid-binding agent.
25 8. A process as set forth in claim 7, wherein said acid-binding agent is an alkali- 25
metal carbonate, an alkah-metal blcarbonate or a ternary organic amine.
9. A process as set forth in claim 8, wherein pyridine is used as the acid-binding
agent,
8 10.- A process for the manufacture of the esters claimed in claim 1, which process
comprises reacting an alkali-metal salt, a silver salt or a tri(lower alkyl) amine salt 30
30 of a chrysanthemum carboxylic acid with a halide of the formula

hal—cﬁa—csc—ma-.—‘%;:}

wherein R and the broken line have the significance given in claim 1 and kdl stands
for a halogen atom.
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20 wherein R and the broken |line have the significance given
earlier. 7. A process as set forth in claim6, wherein the
“reaction is carried out in the presence of an acid-bindi ng agent.
. 25 : 8. A process as set forth in claim7, wherein said

' Zrlkgl- PI‘ Rg![ QHIWﬂuﬂ l“ﬂnﬂt“ ﬂlkgl !r-ert i ar y or ganl geg.ﬁ: ngar bonate, an ),09 A

procesg as set Cfotth"ir’ claim 8, wpzegssn pyridine is used as the §

aci d-\pFmding T ageTt T0. A Process ror_the manufacture
of the ester@dcluanmolmm ehexj (bnllr_pgram —gg@ %he eluant yielded: 3, ?rfrffses reacting
~an al kali - Ph@%rll' ol tygﬂ Kﬁe;r & -4 ﬁl - T P he salt 30
of a chrysan‘?’ B car o Fr’é acr with a halide of the fornula

~wherein R and tWHA’lBrvmkenAIMr‘Is +ave. the significance given in clai m 1 and
hal stahds 1. Chrysghemic 45| eseyeef theresppral formula 5

- 1,226,788 5 oxi de using
petrol eum et her (boiling range %0[ - 60[err]C) as the eluant yielded 3.3
g of 4 - phenyl - 2 - I ([err]) - cis/trans - 2,2 - dinethyl
- 3- (2 - methyl - propeg | ) - H cycloprogQLe carboxylate [err] =
1. 5285. . VHAT AI .S 1. Chrysanthemc
acid esters of the generaﬁc orjrul a } 5
[err] "~ wherein R regtesen®s a hydrogen atonror t he nethyl group

and the broken line de- not es an optronal bond.
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20 with an alcohol of the general formula 20
. B, .
no-cnz-cuc-cna—Q

wherein R and the broken line have the significance given earher
7. A process as set forth in claim 6, wherein the reaction is carried out in the
presence of an acid-binding agent.
. 8. A process as set forth in claim 7, wherein said acnd-bmdmg agent is an alkali- 25
2 metal carbonate, an alkali-metal bicarbonate or & tertiary organic amine.
9. A process as set forth in claim 8, wherein pyridine is used as the acid-binding
agent.
8 10. A process for the manufacture of the esters claimed in claim 1, which process
comprises reacting an alkali-metal salt, a silver salt or a tri(lower alkyl) amine salt 30
30 of a chrysanthemum carboxylic acid with a halide of the formula

hal—GHz—GEC —032—3

wherein R and the broken line have the significance given in claim 1 and %dl stands
for a halogen atom.
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[err] wherein R and the broken |line have the significance given
earljer. , 7, A process as set forth in claim®6, wherein the
reaction is carried out in the presence of an. acid-bindi ng T agent. =R
8. A process as set forth in claim?7, wherein said acid-binding agent is an

al kali- 25 netal carbonate, an al kali-netal bicarbonate or tertiary

or gani ¢ am ne. 25 - 9. A process as set forwh’in claim

8, wherein pyrl dine is used as the aC| drjzsm ng agent
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with a halide of g of NU rr
wherein R arsd the bilbk‘elxoéessm shdureh inltins 1@ riafn. CRGCHai i19,68hedein thd Rilige 1 amd

hal stands used isfacghlopiderpn bromide: at om 6
1,226, 788 . 14. process as s rthmany one of c1a|ms6to9mclus16,wherem the acid 11.

londe tartin, tenal is reacted henyl-2-bu
A process as set 1 OLS Ik proced o WHHE CF ol Sl nk ot dereBiathd actf 2

chrysan- 10 clnldsrslnumtmardma 1 iscremed dmhstrméthenyl-Z-buten-l-ol 12 A process

as set forth in c¢l,atén® fosthdm p fcdﬂl@s in
siumsalt. 5 Chloridf' ffé%i ma%% s m?tegy éﬁ“ﬁ :‘s (};]"%EXE s&h ai m 11 or
claim 12, wher ei sHallyheddsaibedhe: thref’érencetotheExaMﬂ I's a chi or i de or rom

the acid any e of clgims Sito, 11 indlusiverp orjal is reacted with

4-phenyl - 2- butyn-1-ol . wlD. WHIARERsS as set forth in any one
of claims 6 to 9 inclusive, wherei n-Petemcigent10 chloride starti ng -
material is reactéd with transfMRBﬁgﬁ\ﬁROPWSehw . 10

16. A process as W ) rﬁrfﬂs,gletnﬂﬂﬂtdﬂph/&iﬂ]wherel n
the acid B de S ““’?%%%{E{ﬂgy:ﬁ alﬂﬁ’a{f‘f"gﬂ’ WC%AhlAY from |

4- (2- et hyl - phenyl ) - 2- butyn-1-ol . 17. A process for the

manuf acture of the esters set forth in claim1, substan- tially as
described with reference to the Exanples. 15 18. Esters as set
forth in claim1, when manufactured by the process clainmed in 15

any one of claims 6 to 17 inclusive.
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