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o wherein one of X and Y is a carbonyl group and the other is a methylene groﬁp in
10 which one of the hydrogen atoms is optionally replaced by a methyl or ethyl group; 10
- R,isa C,_;alkyl, C, ; alkenyl orC, , alkyp_y_l group; R, is a group of the formula, . -
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in which R, is a hydrogen atom or a 'niethirl group and (i) when R,is ah drogen
atom, R, is a.met{oxy_%minome_thyl ‘or 2,-2-disubstE|,tuted vinyl group in wl¥ich-the
15 substituents are, independently -of one -another, each methyl, vinyl fluorine, - . 15
: chlorine or bromine, or the substituents together form a tetramethylene chain, (ii)
" when R, is a methyl group, R, is a methyl ‘group; R, is a methyl group; R;isa’
. methyl, methoxy, ﬂp.o_r_ing, chlorine, _b_romine_ or 3,4-methylenedioxy group; and n_

Cfmm o’

_ is 1 or2.: 2 o . . _ .
.20 .- The‘invention additionally provides a process for producing such compounds, 20
c T and an insecticidal and/or acaricidal composition containing such a compound as
- active ingredient and an inert carrier. - . S
- --Various insecticides of the cyclopropanecarboxylic acid ester series are well
known and some of them are present.in pyrethrum extracts: Lo

© 25 "~ Among many insecticides now in practical use, these pyrethrum extracts have - 25 -
' ' been widely used for controlling harmful insanitary insects and insects harmful to
agricultural crops and. household horticultural plants. This is because they are very
superior as insecticides-in that they have a strong insecticidal activity, low toxicity
to mammals and rapid effect against harmful insects, and moreover harmful insects .



agricultural crops and household horticultural plants. This is because they
are very superior as insecticides -in that they have a strong insecticidal

act _ —harnful insects,
and noreover harnful insects 2 .
1,581, 124 2 have difficulty in

d(yvbacks in applying .them for exanple, they are high i n cost so that
Deir application range irs Iimt f' 4 om t he econom cal point ‘of yiew
ACC.. dingly many honp a¥a - 9-. St 2By A i gat ors,
but t-her e havediffieulty if acquiridg@iesifianch ta thesespesividesr O thermltenthaid, pyr et hrin jor
al | et hri nthere are drawbadks i d’@lyins% o1 @&@P,F,ith?f %ﬂ@sh&@ﬁgﬁﬁh%et ween effect of
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qui ring a resistance to these pesticides. On the other' hand, there are

cost. The thel@pplication rangeis lipi con E!l A YIEW, gc % ey can rapi dl
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acaricl dag mal D ars earior .‘?known A o ! E%&ggfl _WEds. and nor eo:c/er
W S1 ]I, okt i =1 ; e invention for
. synt hes;j z%ﬁogg?ﬁ%%ﬁﬁ?ﬁﬂ%eﬁﬂgw_8?,%T§.l '%g'%% WIS ngw&be exptai'ned. An
- efst enﬁ 011: f( %ﬁgﬁ;smglemb_ qy)ngﬁminbatianbtoahynadsiﬁgg eseacwithigthe formblleohol 1%r hal'i de
of the fo ilhngw pg explagne 0 “Wherein [err],. X and Y- are as defined
above and A Qﬁﬁ{g" éllﬁf?%%%ﬂ,% can h?ﬂ?%&?ﬁ’yé?%wéﬂﬁég%%aﬁ% %gen atom for
exanpl e chl'orine or”.bromne, wth preferably an approxi mately equinol ar
amount of, a carboxylic acid of tdpe formula (I11) or (IV). (111) [err]
[err] [err] [err] [err] [err] 25 wherein [err], [err], [err] and n are
. as defined above, or a reactRyeNdeN~velphve t her eof 25(@ptionally in the
presence of a suitable:.reactiongassistant. The, reactive derivative can be
an acid hal'ide, .(optionally: mxed) acid anhydride,. alkali metal salt or an
or gagy C t Glhblefl X, RAAE YSR ds-deMiPARLAR afid AGYREpettively NEnylifMgkaup( 1 1) 20(1 . €. Ais
hydr oxyl ) oargl:halogear btomy |forC examipte ohlofitee of beomihg With Ipjefaiubly law) are used, the
reaction iappioxiefeiyzahipopamount of e carbeliastifleaf thedomtiuia BBr @WYd.ch' pronot €
dehydration. That is, the ahCOhoI is 30 reacted with the carboxylic acid

- in the presence of nore thaldl.nol f :
| P Ocﬁ_-%—ou |  (m) "
Ra /c\ 0 . _ ,
Chy Chg
B S
25 iivheré'in R, R, Rsandn _;a.re as.deﬁned"abcl)ve', or a reactive derivative thereof = . 25 "

" optionally in the presence of a suitable reaction assistant. The reactive derivative
can be an acid halide, (optionally mixed) acid anhydride, alkali metal salt or an
organic tertiary base salt. When an alcohol of the formula (II), (i.e. A is hydroxyl)
and a carboxylic acid of the formula (III) or (IV) are used, the reaction is preferably _ - #

30 conducted under conditions which promote dehydration. That is, the alcohol is .30
" reacted with the .carboxylic acid in the presence of more than-1 miole ‘of '
. dehydrating agent, -for example, dicyclohexylcarbodiimide, in a suitable solvent, -
for example, benzene, toluene or diethyl ether, at a temperature between 10°Cand - : v
.+ the boiling point of the solvent used, and the reaction is continued for a périod of '
35 - 30 minutes to | day. When the alcohol of the formula (IT) (i.e. A is hydroxyl)andan~~ . 35
' acid halide, preferably the chloride or the bromide, of the formula (III) or (IV) are - o
used; the .reaction is preferably conducted in a suitable solvent; for example,
- ‘benzene, toluene or diethyl ether, at a temperature between 0°C and the boiling
- point of the solvent used, and in the presence of more than 1 mole of an'acid
40  acceptor, for example, an organic tertiary amine, e.g. pyridine or triethylamine. - 40 -
-~ The reaction is. accomplished soon after mixing the reactants, - - ...
.. 'When an acid anhydride (optionaily.a mixed acid anhydride) is used in-place of -

. the acid halide, the reaction is preferably conducted in the samé manner, except

that the reaction is achieved more slowly and is favourably conducted at an’
45 . clevated temperature. . - - o : : c

45



dehydrating agent, for exanple, dicyclohexylcarbodiimde, in a suitable

sol vent, for exanple, benzene, toluene or diethyl ether, at a tenperature
between [err] and the boili ng_pei_n.L_ei-—t-h-e-—s-eHen-t—ue-ed—aﬁd—H%e—neaetl on
is continued for a period of 35 30 mnutes to 1 day. Wen the al cohol
of the formila (I11) (i.e. Ais hydroxyl) and an 35 acid halide, preferably
the chloride eor the bromde, of the formula (I11) or (IV) are used, the
reaction is preferably conducted in a suitable solvent; for.exanple,
benzene, toluene.or diethyl ‘ether, at a tenperature between [err] and the
boi | i ng point3of the solvent used, .and inlfHel2hresence of more than 1 ol é

of an .acid 40 AC CRREPS hallde of ¥ FRIuG; (11§41.e O BRI drint s;sdoamé) @ edCthe €- J-

pyri di nevef triet hydrbnxyl%acnd dl'(lhél'foemuleam)looﬂ sis nne incthe oo oftfth er _
m Xi ng the react anglgall nge rPfeR,F "3:@, n ed torithecrgaction d
anhydride) iscused 3i‘ﬁ] m em j BénQ eoeaog{ Ler ably
conducted in The sapiolfRAIWAE readiinOBiterh faa he mng BaiA or ldeon

slow y an_;t4 s favour a’bﬁe,alqoboidxﬁdteddmﬂa (ﬂbl(ué5A is hydeky)/ab belretadi taatedlbse

45 3 : reaction of the appropriate hyda ntgql @F ormula (V) with formaldehyde or an

e a hal ige of fmgef%ﬁhffﬁ?fa $ priplopmaigdende ag apploages ractisp isghosminBsil o

used, tTe. carboxy ic aC|d of the fornula (111) or. (1V), is preferably used
inthe formof: its alkali metal saIQ or organic- tertif@ry ba’se_salt,_ or may
be added to the reaction systemas khe free acid.tog er wi:th the . :
correspondi ng base. 5 .. . . Rn—n |5N||pr<n;q§gss I tRy+4H -de Fr&phe to use a

sol vent for exanpl e, benzene or e—5and to h at_the reaction system
at the boi¥ing point or bel ow of h'é'sol vent. The al’cohol of the formula
(11) (i.e. ‘Ais hydroxyl) can be regdily obtained by (@action of the
appropriate hydantoin of the formul'a (V) with fornmal dehyde or an equival ent

thereof, e.g. par af or Wydich Rymeples (o rhyaanddin Qbniethylela of itk for@uls hn)N(l el Beil, 10
21, 47 5) - hydroxyl) which are used in processes embodying the present invention are as

below
10 [err] [err [errs']‘°w“ I enr; xanp
hydant oin. N ”Lst hyl (Bl‘dimﬁg) ha égEf fo t%lxlll ( I rg chot?l(:l;f ho[ to% %ﬁﬁlf ?(?n ltﬁh ar éS
used in processes enaioke memxydﬂbrzde,e I plsdmasver bndw 15

The halide of the PB?SHEQOF%}] &%"‘é q’lé}%h;sgl'?éé? 2)3% blnnmmi thiogy! Cbhrlé?i ne or-
T .

15 bromsne). can be(ar"eé'al f an al cohol of the

formula (11) with a hal pgenating-agent, e.-g-phe-s-p#w&u-s—'e*yem—eﬁde
phosphorus trichloride, | phosphorus tri br oni ‘hydrochi oric -acid _
hydrobrgm c acid, thionyl. chloride, (an an ogous reactl on is shavvn' i n
Beil. 21, 476). [err] [err] R_f |-°"2°" S
o |He=c- cuz —CHy— _-@— | 15230
_HC—-. —-;.C. ﬁ - i —-CH2',— I -1'5-5250. )
: :"_-'*'.‘C'*-_=-;=C-.-*¢H'z-.-.' -¢= ! —E- | 8107
:uac cu—cuz G- | —Chpm 1.5107
H3C - CHa CHe ' '-""-Cua;" =C=- 15092 _
- kafls S _
.-'E-'C - CHy—~ ‘-%— |- ‘_"_g"‘ |0 15070
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4 Exagpl es of processes enbodying the invention will now be explained in
“_“—___—_——J‘ roeco r I
nore det ai | th reference to standard-proecedures. A Reaction between an

al cohol and a carboxylic acid halide. 0.05 Mle of the alcohol is dissolved
inthree tines its volume of dry benzene and 0.075 nol e of pyridine’is
ded thereto. Separately fromthis, 0.053 nole of the 5 " --: carboxylic
: d clhl ;)_I’I de is gldszol ved in three tinmes its volume of dry benzene “and
the solution is added, portions af a tine, to the forner ut i when
~exgthernic reaction hegins Aﬂﬁ&“—bﬁ_l‘l Qui-Rg- tn.°ta-nd-=e¥é#nf-g-:q-tlit—;-4r)1na\rllme'n. -
ai r-ti ght” conagiples %o&ss&éﬁlbbdﬁ@h%‘hvdﬁiioﬁh‘ﬁﬁbwbé;exatiiie'diinttmrdi ssol ve ¢ by
" preci plttgétﬂ_ii_vﬁmyrdfdémtﬁ;tdudmhproceidd@% and 10 - the aqueous | ayer }Ee
- separated. The organic |ayer i s washed .progressively with.-a 5% 10 agueous
hydr ochl 8 i E“’%E?'U?f“ﬁ?f{} a_&-q%@ﬁ?ié‘“%ér‘ﬁ b?’gﬁpgggt??g%ed Vil t h sodi um hydr 092n
carbonat e ‘agigs M6ledflthe @1¢Shdl @l diksdlasd ifs thiresrtintes tis valunie of i benzeghl| or i de, andfis

‘thep dri esd (078 moleroif pyfidingss asldeti thereto  Separately frpf h’qé&éelxﬁel:g B8t i on 3 s
concent @%&f‘%}sﬁﬁzﬁg’; L S T o 3 e
in '
lbwi

. 1 > 10

desi red hbegins. Aftor al _ rightie abdil-Gant bRdiorm small .~

15 an al akbstt ofwslers adie dsolee the precipitOed .mﬁbebfdf?@fﬁlf athol -apd 0.05 nol e
of tohe cimarmiossyel e uoblo SRATRECIIN i cc tMes thel
oral voRR el i Shufiecd Wl sddund o iy Vear bod 1t e i

o a _ iEd Over ahtydioi® sodliuat: Slilfetel ‘Fhedbdngshe dolintionsis asreritfated andover night in an

?le ][lt i gpbuﬁm'ﬂz hytchrumatdgeaphy ldlayil,lcatmbtmé%ml!”ﬂmﬂ??}@ﬂGE‘F_’bn i s heated under 20

reflux for ours to conplete. the reaction, cooled and filtergd to.
refdve t i Ef@f&@fﬂéj‘?@; iChanexyl urea. Thereafter, the afteffreatment is
carried out 1n the sane manner. as that describedin t he standard procedure
A t 0 obt ai-n0.0h Motkeofitheticahohind i mojssof the. car xyk&%&?gwm%t en- an al cohol

- dissolving them in three times t! heir total volumes of -dry . b; glge y

. and : i ' i ' i
_ I lohoxularbodiimide, is added, thereto, and the mixturé s sowed Restafldl ¢ acid anhydri de

0. 05 Mol %ﬁ&%ﬁﬁl o s A g rdabtidn 3o elor s hxted underv Ol UB® Of Y

tol Uene, rama for 'hourslte cahplétbehecradsiony¢dotsd od dltenad yeiramene they nt hesi zed from
e car xyiniet et e (e A A T 1 cact | o
- sol ution $ae ,%‘?eé'asil}ﬁ deseripeg injhe ard Prg s A Ur s ‘and then the -solution
“i's distilTed under reduced pressure or neutralized 30 with a 5%-sodidm
hy d2soxi deC.t Reagtivobetweert frealeghobandy| i ¢ aci d prooduced as a by- prgza/UCt

Thereaft er, atdacboxylicaacidraphydside,t i s carried out in. the -sane manner- as t hat

descr_! bed 11y dsfiford Bﬁg?ﬁ%ﬂloEﬁg Sflddi £ thret AmediisaoRme bEtotbess, sl conpound. “D.
React i on §@f ¥ibleof @ carb6AMiO hcid athiydide Gynthesized from the carboxylig asisk y| i ¢ acid sal t
35 0. 05 Muidacale ahhdrithihiad@edameteﬁsf o@ sejption igheate pﬁ&;‘f L3 aci'dare .
G ssol vedlg Ategn.an bae T SO T e

- 0. 8 nol €product. d“é 'ﬁe(ér;%ﬂb Bfterirbathént @Ccatriedat infthe saole mmpnayfas thatt one i s
gr adual | ydea iithe ptandard biveeduroA o optainrthe desiredpampotipd-h stirring.' After the

addition i's canplete, the reacti 40 ~solution’is r ' '
- i ; : : ol. ef | .ux
‘to gonpl ebe ﬁfggﬁg Py RS i ng.  the 40 preci pi e Lo 2 ours
. 35 . a axylic ai t g, e precipitated .ty et hyl am ne
“hyd®chl oridevis Tiltered off .and the filtrate is freed from - '
. 0.05'Mole of the halide and 0.06 mole of the ca:boxi'lic-acid are dissolved in - D
‘three times their total volume of acetone; and 4 solution of 0.08 mole of
tricthylamine in three times its volume of acetone is gradually added ‘dropwise
thereto at 15° to 20°C with stirring. After. the addition is complete, the reaction
40 - solution is refluxed for 2 hours to complete the reaction. After cooling, ‘the 40
- precipitated triethylamine hydrochloride is filtered off and the filtrate is freed from .
acetone under reduced pressure. . ' S o
. Three times.it volume of benzene is added to the residual liquor, and the
.. aftertreatment is carried out in the same manner as that described in the standard _ _
45  procedure A to obtain the desired ester. - : o ) 45 e
. Typical processes embodyin% ‘the invention carried out using the ‘above . - o
- mentioned standard procedures will now be explained hereinafter with reference to
‘the following Preparative Examples. . R

.

c : . - Preparative Example 1
50 S .(Examﬁjle of the standard procedure A). -~~~ - -
o 8.4 g of 1-propargyl-3- ydrantoinylmethyl alcohol was dissolved in a mixture
of 26 ml of benzene and 6 g of pyridine, and a solution of 12.0 g of dl-cis, trans-2,2-
.dimethylf3-(2.,'2-dichlorovinyl)cyclopropanec'arboxylic.acid chloride in 36 ml of
_ benzene was added dropwise thereto with stirring. After allowing the mixture to _
" -58 stand overnight, a small amount of water was added to dissolve the J)reclpltated 55

pyridine hy: rochloride and the resulting two layers weré separated from egch

.50



acetone under reduced pressure. Three tinmes it volume' of benzene is added

to the residual liquor, and the aftertreatnent is carried out in the sane
manner as that described in. darag-4 j

desired ester. ' R 45 Typical. processes

enbodyi ng tHRe inventi.on carried out using the above nentioned standard -
procedures w |-l now be explained hereinafter with reference to the '
foll owi ng Preparative Exanpl es. Preparative Exanple | 50 :

(Exanple of the standard procedure A) 50 8.4 g of

1- propar gyl - 3 hydrant oi nyl met hyl al cohol *eb8l, 4ssol ved in a mixture of 265
m of benzene and Gthgr.@he frgdnicilayee wasin@hedl prorestite® i

trans- 29\2-/ di met hyIaCIQ.—f(nza,ggains(sbdifmchydm n%i&lrh %Mmgj;m%ﬁ g%;?i(gggf:}uoé
chloride in 36 n  §um8 eso‘éb pdm veraahysreys edim suifate Thag.
After allowing the MXture 1o w%s§°"°°“"§tf WP“B @W@Fﬂmam&’@%ﬂ siligggeint of
water was addéd to di ssofigléwahts.he B0t ated 55 pyridine hydrochl ori de amd
the resulting two Iayers“,%qrs%lsepar ated from each 1,581, 124

5 other. Te or gani ¢ l'ay@r Wwas washed progressively with a 5% aqueous
hydrochl oric acid, an acElemntsl andysism hydrogen car bonate solution and an-
aqueous” sol ution saturated with sodium chll# g.then gy ed over
anhydrous sodi um sul fate. The benzene sol 1o5n vva @ncent MPded and

purified by chromatography remdasi | i ca gel . sba1 432 Yi elgt was 16.7 g
(93.0% _ : Lerr] 1. 5341 El enent al
anal ysi s: . C(AP H( % Caleulated 0y Found0-15 44 5781 4.%
7.62 10 Cal cul'ated  preparative E&;gn 5, 4. 49 7. 80
10 Preparative Exanple 2 (Exarr}c(Eeancﬁle blFlﬁeSt hiaeth xdcdatl ec®dure B) 8.4 g of

1- pr opar QYI 3- hydant o8:h 111 ?’r%bbw@htoamewbal hof aru! 9.9 gy -f,g‘g-né

di net hyl - met-h éﬂ sol v
52 15 B o Wﬁa ]1 ?@?ﬁ £hdovér ‘?mﬁyﬁ %fé'm &uﬁégv Hdde d%|

thereto with stirr hasag:d ufider ana{luxt 4| Mt-tuerez\/\mmsalahd)\mded oThd thpumd n| ght .
Next day, the reac g8 Tenovesebit Blirationjand thefsplysat fwas cgnqen}r&t 2
hours and co E ﬁkcﬁ‘xﬂi 'eﬂaso‘iaﬁrif”él%h@)? ¢ S manaer gs Al 8"'539 in 20 :

filtration a the vent vva concent rated. Thereafter, purificati on waf"
carriedsout in the same Yieldddd sa(§73%)at described in prepar atlve Exanpl e 1.
20 Yield 11.1 g (67.3% n[,g,rlrJ”J’L 5373 El enent al. anal ySi s: C(% H(%. -
N( %9 o _ o

cE Elemental analysls.

| _ o CCH  H) NCH
5 Found 6519 6.78 840 - 25
| ‘Calculated =~ . 6543 671 - 848 -

fparatlve Example 3
Example of the standard procedure C) '
- _ 85gof 1-allyl-3 ydantoinylmethyl alcohol was dissolved in a mixture of 26 ml '
. 30 . oftolueneand6go pimdme, and 20.4 g of a~(4-chlorophenyl)isovaleric anhydride 30
: was added thereto, followed by heating under reflux for 3 hours. After cooling, the .
toluene solution obtained was-extracted with 5% sodium hydroxide to remove the
carboxylic acid produced as a by-product, followed by washing. with an aqueous
solution saturated with sodium chioride. The toluene solution was then o
35 concentrated and then purification was carried out in the same manner as that 35 .
. ~ described in. Preparative Example L. '

Yield 130 g (71.0%)
0 15357 |
. Elemental analysis:" : L :
e e H® N
. Fumd - s® . sm 149 .
Calculated 5926 . - 5380 7.68

oeu

R 2



25 Found 65. 19 6.78 8. 40

25 Cal cul ated 65. 43 6.71 8.48 Preparative Exanple 3
-5 -al | yl - 3- hydant oi nyl et hyl
al cohol was dissolved in a mxture of 26 m 30 of toluene and 6 g of

pyridi ne, and 20.4g of a-(4-chlorophenyl)isovaleric anhydride was *
rdedt hereto, followed by heating under reflux for 3 hours. After cooling,
t ol uene sol ution obtained was extracted with 5% sodi um hydroxi de to
-a by produCt foI | owed: by washi ng.
: : M slliene
sol utlon vvas then 35 o cohemitlvatﬁednlﬂﬂd then purlflcatlon was carried out
in the sanme as (E 'P|=<§5htl par I?&anpl e 1. Y/ZI d
'13 0 g (731 gyc%op Hilletiontethy tha we d;st;:a?edm.
Jacetone, andN iitior OF gof tnethylamme in lgﬁloée dcetone was D. 77 5 7.49

Cal cul at edided dropwise tl@&tczﬁ‘ he reactuﬁl Bifture was adﬁalﬁgleated dndgflyxed 4

6 - Pr epar afarg dows-Aier gool “‘ 'E‘b dy El°§@ ‘Hgi ‘r“é’ D) 9. 3gfoj
Coror e s T SR g o, .
-di nmemohyl. - Qqueyﬁﬂs&ﬁﬂﬁh roxiders acmiea;srsa lsauuam d were -

di ssol vedcllerids, and: ﬂ@BSOIYPﬂto‘flasaRb@t oonsentrated. tst,lmﬁcﬂtw@ was g of

“triet hyl afdTRed pyf in the spme magpes g that deseribed “&Hfféﬁa'&ie(ﬁﬁﬁ“glé thereto. The
reaction mxturﬁelmsm-aggﬁ heated and refluxed for 2 hours. After
cooling, triethylam ne hydr | oride was renoved by filtration, and water
and benzene vver,gualdsjezj to‘the filtrate which was then shaken and separ at ed
into two Iayers The g&‘g)?m c layer was. progressively washed witfy a 5% 10
aquetus sodi umH S§ol| ution-and an aqueous sol ution saturated with
sodium 10 chlori de and t he sol \@93 was gesn conﬁ@/qtrat ed. .Thereafter,

purification was carried out in the same nanner that descr | bed in
-Preparative ExaanF@ulld 'Yield wa$639. 7 g (188.1% [3819r] 1 5172 15
El enent al anal yS| H(% - : Found - 66. 30
7.08 '8, 39 1 gf‘"@f’ed 6636 g6 g e a3

Car boxyl i ¢ aearuo:qhd: @i eiEiso b mghbe memnhvenmnemd eithiandie wi t hi n t'he 20
formd a ( n;g @odo. BRSPS rto \gé eaegéw Flb\ﬂrseia%sﬁyn theslitpaesd i n. 20 he
"tefatur 11 S R S R RL et BN bel ow. -

of the carboxylic acid and optlcal isomers due to the asymmetric carbon atom of
the acid. All these isomeric esters are within the scope of the present mventlon

25 Compound Number | o 3
" | | | - /Cl'
) = ~CHy0~C— CH—CH-CH=
N ucccuzu :cuzoon\/c/ H'-\-cr,.

- -Propargyl-3-hydantom{lmethyl 2 2-d1methyl-3-(2 2-dxchlorovmyl)
_ P opropanecarboxylate

(dl-Cls, trans ester: né:-' 1 5341 process A)

56 o - (d-Trans ester:ng?® 1 5328 process A) _ 30 .
n | |

- Chy --cu3 -

1- Allyl—3-hydant01ny1methyl 2 2-d1methyl-3 (2 2-d1chlorovmyl)
- cyclopropanecarboxylate

(dI-Cis, tr:_ms ester:ng® 1.5303, process A) '



Esters within the formula (1) have steric isonmers due to the steric

configuration of the carboxylic acid and optical isomers due to the

asymmtri c carbon atomof the acid._ All these [someric-esters—are within

t he scope of the present i.nvention. 25 Conpound Nunber

25 (1) . {err] 1| -Propargyl -3-hydantoi nyl nethyl 2,2-dinmethyl-3-(2,2-d .

i chl orovinyl), cycl opropanecarboxylate (dl-Cs, trans ester. [err] 1.5341, ¢’

process A) (d-Trans-ester:[err] 1.5328, process A) [err] (2) ( 4

[err] I-Allyl-3-hydantoinyl et hyl 2, 2- dlnethyI-B (2, 2-di chl orovinyl)-

cycl opr opanegar boxyl ate .(dl -G s, trans eddB24 [err] 1 5303 -nrnngss_ﬁ&___ 7

1,581, 124 n 7 (3) [err] 1

-Propyrkayhydantoinylnethyl 2,2-dinetﬁg]-3 (2, 2- a

di chl orovi nyl ) cycl opr opanecar boxyl at e, tran teyr [err] 1.5288,
N""CHQOC" ;’[‘gﬁ }e’ ; Propar gyI |-

process A)- -0 5 (3)4) ' CHg—CHz~
| - hyd antoi nylmethyl 2, 2- dlnethyf 3-
dlchlorOV|nyI)cycIopropanecarboxylatea(ékﬁﬁns tf/\h ester: [err] 1.53651
process A_(5) [err] 10 3- AIIyI-I-b%ar’?tm nyl met hyl |
2, 2-di met hyl - 3-) 2, 2-di chl or qvmapﬁl)-hydai:{bn@mlqu,o-ﬁmw? sexyl ate (dl -

trans éster: [err] 1.5290, proc@dﬂomym yheyqiqpropanecarboxylate

1- Proopar gyl - 3- hydant oi ny| met hy (-GS, bangiesies; F52\§8’("2‘,".’2“A15 |

di f I uor onet hyl ) cycl opr opanecar boxyl at eo 15 (d-Trans
ester: [err] 1.4925, process A) 0 (7) [err] .
1- Propar.gyl - 3- hydant oi nyl et hyl chryszyk&ue e ( 2 I ANSae er [err] - 5.
1.5135, process Q)) _HC HRZIO H iﬁ] “oh= ?‘[ _ S
C.—.-C"e - S /c\ |
- 0 ' CH3 C“s L

3-Propar argyl-1 -hydantomylmethyl 2 ,2-dimethyl-3-+(2,2- -
- chlorovmyl)cyelopropanecarboxylate
(dI-Cls, trans ester: ng"l 5365, process A)

?5 o 5]

. - ,' . ' _CH- - —C-CH-— H-CH=C
IR ch-Chp Y -0k c/c <
o S c—cua 0N
10 : - 3-Ally|-l-hydantomylmethyl 2 2-d|methyl-3-)2 2-d1chlorovmyl)- ' 10

cyclopropanecarboxylate
(dl-Cls, trans ester ng’e 1 5290 process A)

0. |
. : F
e __uc_ac.-_cuz—rlr u—cnp—c—cu-;cu-err-c &

1- -Propa 1-3-hydantomylmethyl 2, 2-d|methyl 3—(2 2-

. ) .15,' ' o di oromethyl)cyclopropanecarboxylate 15
_ . ' o (d-Trans ester ng? 1.4925, process A) |
. S . o o AN - ; 703
: X (7) . o HC’._'C C.Ha r|l ! _CH-_z-O ?l '{C/ \Cﬂs

1- Propargyl-3-hydantomylmethyl chrysanthemate _
- (d-Trans ester: ng®*1.5135, processD) -



1,581, 124 8 8 0 C(8)
[err] I-Propargyl-3-hydantoi nyl net hyl 2, 2-di nethyl -3-cycl o-
pent vl i denenmet hyl cycl opropanecarboxylate (di-Trans ester: ferr] 1.5172,

process D) 0 (9) [err]

| - Propar gyl - 3- hydant oi nyl net hyl 2, 2, 3, 3-tetranet hyl cycl o-

propanecar boxyl ate (mp. 86-930C, process C (10) ' .

] 10 1- Propar gyl - 3- hydant oi nyl net hyl 2, 2-di-met hyl - 3- (2- net hyl -

ez(dl Trans ester: [err] 1. 5373
1R o pag

L rnll

'unutadrenyI)cycIopropanecarboxylat
procc R\ 0 {11L 1,581
- 3- hydantor nyI rret hyI 2, 2-di meQhyl -3-(2, 2 - 15 15 _

-di br brmovi nyl ) cycl opropanecarb xyl ate d Tr ans este,\ﬁﬂg Chor r ] 1 5925 p\r’écess

A (d. ester: [err]_ CIIQQH-C }

[err] 1af3ropar gyI r@bﬁﬁyl\@e 62 '8 di net h;?ICI-Iﬁ'LH@t hoxy- 20
i m nonet hyl cycl opropanecar bcDHEI'QO CH : - 20 (d-Trans.
ester: [err] 1.5175, process C“a 3 :

1,581,124 - 9 [err] (14) [err] 5 v

.1-Propar gyl - 3- hy darropangyt-srajdatoinyriettyt £, 3didebigr.opReeny| - | soval erate ([grr]
~1.5391, process..C (159ntylldenemethy1¢yc|0pr{>mn¢¢]arb12xsﬂMQ)par gyl -3- hydantor nyI met hyl

- a(4-met hyl phenyl ) - (dl-Trans ester: ngtf 13432y progsssiPk ([err] 1. 5257, process
O . [err] ' 0 | | _
s  Hesc—chg }I\N CH,0-C—Ch— Cu/cu, ' s
. (9) ) - = ? 1 r'4 i \ / \
: 'CHZ.' -0

| CHs\cua

-Propargyl 3-hydantornylmethyl 2, 2 3 3-tetramethylcyclo-

_ propanecarboxylatc
(m p 86—93°C process C) .
_o . - . o | L
(10)- HCEC—CHZ-N N— CHZO—C—'C /CH-CH-C\ o .
: él-l C 0 N Chg >
. | 2 "o_ Chy. iy | | |
10 : : lPropargyl-3-hydantomylmethy1 2,2-dimeth 1-3-(2-methyl- 10

butad1eny])cyclopropanecarboxy ate
(dl-Trans ester: n3%° 1.5373, process B)

& | Br

L : o )
_ / \ —C—CH— H—cn-c
@ HC’C—CH{N C“z° ‘.g C{ /C ~er
' —C
. 1-Propar, %y- -hydantomylmethyl 22-d1methyl-3-(2 2- : - 15 0 .
15 - ' dibromovinyl)cyclopropanecarboxylate :
_ ' - @-Trans ester: n3® 1.5925, process A) N
'.(dsECrsest_er_: n3* l;592l,pr0'cess A . . ' " 0 |
S0 L g o
-02). s HC"C—CH2 N/c \N—CHZO—C—CH—CH- H=N-0-CH3
o e o /°\
e C\ Gy cu3 |
] Propargyl-3-hydantomylmethyl 2,2-dimeth l-3-methoxy- T
20 - _ .1m1nomethylcyclopropanecarboxy ate - 20

(d-Trans ester: n,2°1.5175, process D)



1- Propar gyl - 3- hydant oi nyl net hyl a- (3, 4- met hyl enedi oxy- phenyl)isoval erate
15 ([err] 1 5371 process C) (17) [err]

1- Pr opargy v AimoimE ety v ~ = s
1.5290, process A) 10 ' T ' 1, 581 124

10 (18) [err] 1-Allyl- . 3- hydant oi nyl net hyI [err]-(4-bronophenyl)isoval erate
([err] 1.5423,° process A. (19) [err] 5 @
1- Propar gyl - 3- hydant oi nyl met hyl [err]-(3-4-dichl orophenyl) -5

i soval erate ([gerr] 1.5403, pfocess A) (20)158‘?%4 : - .9

1- Al yi 3-hydantoi nyrmet r1y| [err—= r4 Tt Uruprlenyr ) rsovatrerate—tterr
1. 5357, &’Bcess O ' % _
opar gyl.- | - hydant oi nyl met hyI [era] (4- fI ;pp enyI ) i soval er at e

[err] 3-

([err] 1.4478, process A) 0 (2 A 3
1- Propar gyl - 5- rret(mll -3- hydantor W 'r“]ay?'/mz °§:1=r° % C" 15 - -
3-(2, 2-di cht orovinyl)cycl opropanecar box@l-l,_a‘tcg 101 '

1,581, 124: 11° [err]

1- Propag gyl - 5- et hyl - 3- hydant oi nyl ne
(2, 2-di chl orovi nyI )cycl opropanecar boxyﬁsat e5377 process C)

L 9 C{g CHg
(14) N - ‘H= c-cu,—u’c\n—cuzo-?-cn—Q |

_ '.5 T - ' -Propargyl-3-hydantomylmethyl a-(3-ch]orophenyl- ' ' [3
. - isovalerate _

| - Pr opargyxl"S net hyl - 3- hyqqs}gﬁu}yg Hﬁﬁnﬁw%"‘%&&ys ﬁ' m en (-ngoﬂlenlaer.r] '
- 5

(n2s 15391 process C)

| S ﬁ\ - ‘{SF/C"S |
() Hosc—cuy” rf—cu,d-_-_%-lcul-o_—cu, -
o c,,‘z..'.'c~ 0 _' . T N

' 10 S l-Propargyl-3-hydantomylmethyl a—(4-methylphenyl). : 0 -
IR _ isovalerate . o .

(n 0 1.5257 process C)

B DR cu,

'(rs) -. '_l..ue=c—crr2-.s’a -cuzo ;—énd

_ -Propargyl-3-hydantomylmethyl a-(3 4-methylenedloxy-
- phenyl):sovalerate

| 15 '_ o ' (nm 15371 process ) : _ .' - ' 15
| .(!__7.) . _Heac cu2 N \'r“-'c"2°'§ ‘@‘ms
R C"z_ C\

I-Propargyl—3-hydantomylmethyl a-(4-methoxyphenyl)-
isovalerate

(n,, 1'.5290’ process A_)_ o



Conmpounds enbodyi ng the present invention and within the formula (1) exert
a very rapl d effect on harnful insanitary |nsects and acarids such as

Anophel es spp ) and cockr oaches (BI atteI a spp and Perl pI anet a spp )

Al so, the conmpounds are 10 very effectlve for centr.olling not only

i ets harnful to agricultural crops such as 10 pl ant hopp‘ers ¢ Laodel phax
atellus, Sogatella furcifera and N |laparvata |ugens),’ | eaf hoppers
hotetti x spp.), cutworns (Spodopt era spp.) dianmondback noths (Pl utel | a

xylodPella), tortorixes (Tortricildileil4 aphi ds (Aphidi-dae) . stemHbrers

(Chilo spp. and Tryporyza_ spp. ). nd ‘acar CII#Tetranychus spp. :#)_%ychus
spp. and 15 A i gonychus spp.)j- but al 3ccts and ‘acarid har
‘stored cereals such as 15 grain)

ite. (Tyro a d|md|atus) | ndi an neal

- noth (Pl @8 a interpunctGH#CH-Chsy i "leﬁe '('@" ilus zeamais) and
ani'mal -parasitic lyce (Anoplura ti ckg (I xodi dae). The corrpounds are

al so effective to control other '#ar Mpul insect and acarids such as:* :

Onychiurus . yagii_Ctenol epi sma villosa, Conocephal us $pp. 20 X

Tel eogryl I us spp. 1A@';ﬂ-hlfdvmnpﬂmethﬂrq-(éfbrmnovhwl)mvalemegr atoria, Oxya spp, .,

Coptotermes 20 fornobsanus, R)EL iAnae, Danal i. n| a spp., Pediculus
humanus, Thri pi.dae. Eurydema IPugosétp ysar-coris spp., Hal yom)rpha m st a.
Lagynot onus el ongatus. Nezara. spp., Cletg E Lygaei dae, Dysder us,
spp., Stephannitis spp., . Psylli d , Al eyr %@% _ aseudococci dae, Cocci dae,
Di aspi da Hepi al.idae, ~ Tinea " s ye{il dae, Lyoneti dae,

Graci | ar Enj YpononELHQ'd‘a-ei}Heﬁ geN"tCél@Qa‘C' bpaloétoi's .~ 25 nedinalis,

- Galleria el I oneI la, Ostrinira s ¢ Het’ erégenel ae Geonet ri-dae,

Lasi ocanpi dae, Lymantrii dae Gdoﬁol dae, Adris spp., Agr otis spp.,

Apatel e spp., Heliothis:s Leucam a Manmestra spp., Oraesia spp.

S&g‘i"ﬁ@hlﬂ@éhenﬂéﬂ nara guttatas Papillo

“Plusi® spp., SesankBropppl: “‘””@”“”’@g#at

spp., Pieris spp., Lanpides boetPCHE ™30 El at eri dae, Bupresti dae,

.- Dernest es spp., Lyctus spp.,(nfnicsaos, qlﬂeesngstrychl dae, 30. Epi | achna spp.,

Tenebrio spp., Cer anbyC| dae, . Chrysomnel i dae, Bruchidae, Curcul.ionidae,
At t el abi dae, Scol yti dae, Scar: aba‘eo dae; Te I.‘g’l GHdi nni dae, Cyni pi dae,
. Sirul fidae, Calliphori dae - erma  sp __.Gaster ophilis spp., g

Trypetid Dr osophi I| 0 Q_and so on. Further, not
only do g@lrpounds 35 Aﬂ[? I?Wha pré%e‘;t et i On cause harnful insects
and acarids to be knocked dovvn Cys-Cand t Odi e, but they additionally

exhi bit repellency and flushing. effe ts. Conpounds within the formula (1),
hereinafter called "the present corrpounds" can, for practical use as

i nsectici des or aciAllgidydanseinypethy rpchiorprbraydisovelersicy  hose f or nul at i ons

adopted for conventional pyr {,hrl%gi;spmg&g@g the 40 comon auxt0liary.
dilue¥Xs for insecticides and: acarici-des and usi ng wel |l known 40 g
formul ati.ng net hods. Exarrpl es of such f tions. are oil sprays,

emul si fi abl e concentrat es, dustsy aerosol t abl e powders, coarse or
fine granul ates, fum gants effec€|ve W|th0 _htl ng or upon heating (for
- exanpl e nﬁ@qui to coil s)HC&ﬁdC Oit,05 QH+iCH- @ sFcontal'ni.ng attractants.
45 By conbi ned use of wo%r rmr of t¥& present conpounds, a -

st ronger 45 insecticiy a/or acarl cidal activity can be

devel oped Further, the i nsectl cidal .. _
3- Propargyl-l hydantomylmethyl a-(4-fluorophenyl)1sovalerate

(ng? 1.4478, process A)

o . o | o u
o -

(2 g nc—c cna N \rlq cuzoc—cu—cn-cu -,
o cu—c\ 9 c .

D=O :

15 : -Propargyl-S-methyl- -hydantomylmethyl 2,2-dimethyl- 15 -
o . -(2 2-d1chlorovmyl)cyclopropanecarboxylate : : .



12

12 and/ or acari ci dal

conbi nation with

1, 581, 124

effect of the present compounds can be increased by

tho ol l _lknown syher gl St-S f-oF gvr-at he ol do

el
PyrrctorT O US SQUUTI

a - 12 - (butoxyethoxy)ethoxyl - 4, 5 - nethylenedloxy - 2 - propyltol uene

(hereinafter referred, to. as piperonylbutoxrde) 1,2 -' nethyl enedi oxy.
4 - [2 -5 . (octylsufinyI)propyIIbenzene (hereinafter
sul foxide 4- (3, 4-

(hereinafter referred to as sul foxane), N - (2 - ethylhexyl) -
.bicycto[ 2,2, Hthepta - 5:- ene - 2 3 -.di ch#¥d¥M nide (hereinafter referred!-

referred to as
*5 met hyl enedi oxyphenyl) - 5 - nmethyl --1,3 - di oxane

6

to as M3K- 264) oct achl or odi pr opyl ether (herernafter referred to as

S-421), and i sobornyl't hi ocyano acet at e ( erei nafter - TREE erred to as
Thanite), or with the well-known syner ts for aIIethrr 8!

10. In general, @Q

resi stances to - light, heat and OX|daKmeﬂc AccOrdrﬁQIy

car boxyl i ¢ HeEla' §t rs F@ﬁB'TG"Eﬁgfﬁ¥e

havi ng a nore stable’ effect can, if nefessary, gned by. addi ng

suitabl e aweounts of gtabilizing agent:

absorbers such as phenol- derl;ﬁ ﬁﬁyr’ﬁ@?tﬁ‘eaﬁy‘l&"&"ﬁhamr"}"ﬂ’sajnﬁ‘fmate L

but yl - 4-rret hyl phenol) bi-s

phenyl -[err] -

condensat i.on products of pheneti dine and

ves
15 naphthylanfne 3p -[err]- naphthylanfne
cetone) and benzophgnone

conpounds. Addltlg&sl ly, the- pﬁ@s(_en& ggrrror C ed‘Ho /é ed into

mul ti purpose conp
ot her active 20

tions . having a &

-|ngred|ents such —&klet

yrethrin.
%grn.their
ng I tions

;3for exanple antroxrdants or W

ty'r 5f nation with

N- (chrysant hemoxynethyl)-3,4,5, 6-tetr zgdro 0 20 ﬁﬂufﬁ'bl m de (herei nafter

referred to as tetramethrin), 5-benzyl
(hereinafter referred to. as Resnethrrn) enox
(hereinafter %ferred to asl lﬁ? E?

5-pr opar gyl - 3- fury ﬁe?ﬁ

and 2-net hyl -

furylnethyl 'chrysanthenate

rrate S-

ysanthenate

%ﬁ@ﬂ chrysanthenatg
fran or

d-cis, trans-chrysant hepg,a5 ﬁamaﬁrahtpege«mv xrerdhr.mmtﬁéror.ﬂmmexdntrans-

or d- 25 cis, trans-achelysadpt

Rffedt of | Karmful Eihganibdry dingelels €l Qlc4ride; such as

3- phenoxybenzyl 2, 2-housefhes, (Musca domestica), mosquitoes (Culex spp., Aedes spp. and Anopheles

dinethyI;Br(Z,ﬁ)dlc

phenoxybenzyl

.2', 2" -dimethyl -3 -( derel(w hapetsixn ypp mmmdbe{clenu hs _

cyano- 3- phenoxybenz;ﬂ”u ostgfia), 3°ﬂ°§'é€sr(
[err]-cyano- 395 :ﬁg“ k mls01 eﬁgs sgcgggg gja ﬁclﬁﬂd
mite yogﬁ

ot her wel | -known cy

0, O-di nmet hyl -0- (3

Q‘;Rr?re m‘m‘jﬁﬁn nmwégtp’%%ﬁo a':lrigiffr Uro"rtggma;‘;

planthoppers (Laodelphax strmtellus Sogatella urcifera and eraparvata lugens),

élh Q'XIM ﬁoﬂi‘( r&ik@&r&tella) and rice

r

or ganophosphor us typ&evlhs&EMsdmmaﬁb mndam imal-pagrasitic  lyce (Anoplura) and - ticks

referred to as Fen'ee - ?5

(hereinafter referr gohmosanss, Me'il&pon almia spp., Pediculus humanus, Thripidae,
0, 0- di met hyl - 0( 2, 2- eﬁuofd?mp tlévlyo pha mt ‘%@W;""P m
Ma athion, Salithio ,e # e'r ’gffp%t mh R oy
i nsecticides, afor ELyane lddl’a ch l e.. a'mﬁhalocrors .
. di met hyl phenyl - N- memdd hlaarﬁdm emetloaelln:et Wme acarfbematnly;
sopropexyphenyi N ey g % (e M% o)
t hi oacet oi i dat e; arn g%eﬁffé,;w e e U fided bositb i 1
40 (herei napter gig r%é éltuﬁls ls'ﬂE D)Vc ' Spp., Anobudae,_ Bostrychidae,
1, 3- b|s(carbanDyItmEthm(NwN, Tenebric) dv ﬂm? day dBrechidaer i de;
Ot her insecticides, uma;m ag%ttelabtdae, Scolytldae, carabaeidae, ' Tenthre inmd e, Cynipidae,
. - imultidaé, liphoridae,: . Hypoderma spp., Gasterophilis. _spp., - Trypetidae,
. . Drosophilidae, -Agromyzidae, Pulzcrdae and so on. Further, not only do compounds
' 35 within the presént invention cause harmful insects and acarids to be knocked down
" and to die, but they additionally exhibit repellency and flushing effects. C
Compounds within the formula (I), hereinafter called *the present
-compounds’ can, for practical use as insecticides or acaricides be optlonally made
up into those formulations  adopted- for conventional pyrethroids, using the
- 40 ‘common auxiliary diluents for insecticides and acaricides and using well known
_ formulating methods. Examples of such formulations -are oil sprays, emulsifiable
concentrates, dusts, aerosols, wettable powders, coarse or fine granulates,
fumigants effective without heating or upon heating (for example mosquxto coils)
and powdery or solid baits containing attractants.
By combined use-of -two ‘or more of the present compounds, a stronger

45

insecticidal and/or acaricidal activity can be developed. Further, the insecticidal

10

S ‘ﬁfﬁ;’z’e%%e%%ﬁf i oétﬂ, |

25
.30 '

35

45



nemat oci des, acaricides, plant growmh regul ators, mcrobial insecticides,

I nsect hornone anal ogues, herbicides, fertilizers or other chem cals used

i n agri cul t wre—Furt-her—a—syhrergistie—effeet—due—to—t-he—conrbinratienr—ean

al so be expected. 45 The preparation of insecticidal and acari ci dal
conpositions containing the 45 present conpounds wi-l| now be illustrated
tth reference to the foll ow ng Formul ati on Exanpl es. An insect+ ci dal

adl/ or acaricidal conposition enbodying invention preferdably contains from
1 to 80.0% nore preferabhquzﬂl to 50% by melght of acttve 350 .
grearent.

50 For mul {obgfe fth SPRPQYN yact ‘I‘lbycﬂ°“’(bh‘é“‘t¥resent conpounds
(1) to (3 tokyi;gtlﬂkﬁé a:hélxyﬁtxhs “%éig for ﬁmég?‘%ogﬁ’gu@f (rankne and ea

porti on ireferradie toip aso ﬁmptbumﬁde)qtmz €1 Mel ﬂenedﬂik;us 4a-n Rid spray of each

respéﬂctl\,(.‘l'ct Dnre 3 5'!°a( fefeﬂ‘eg ‘gﬁ’tﬂ le 2 0505 Part of
the. presy y’( "2 he ¢ &Hrfflegﬁ Pde are X
d!( sdd (he t

m xed, dldi A rmﬁ,@%&m er oserre:. Thus,
an oi I sph maﬂertrbferrc;b Lﬂ‘l’d42ll)$ ambisaqudthmﬁonme&ate (hereiaftempl e 3 6:3"

To 20 par"f@"ﬁ‘\‘w g te) E‘S‘ ttll.’ﬁﬂ@' ““t‘ ) (24)Yar e agded
60 T espeqight) et anba ﬁf‘ie%ofat i m Zmﬁif ¢ and ani oni c
surfact andan ambc&’éarmaaetobtam dugy sm&a aﬁaﬁhs tauihﬂﬁﬁagbﬁts\m-l | stirred to
make a s(ﬁxgmplg,rang% tsfor UV al @rbers such as phenol denvanves (e.g. 2,6-di-tert- . 1,581,124

13 rléSp.e%’lq gzﬂm l). %‘“dg’%ﬂl} °d§8§(%%ﬁgl§§ @of eabh corrpound

IS obtai Qﬁdy'u’[,di ®ach of the
pr esent commidnubaaltyz h,e p(reh):nt c(oih))pu d8)an ()é))o,rm(uiﬁ@l intd multtpurp@ﬂei%) (16) and (20)

oni® ﬁfj?f%t”ﬁ?r?” a@ttmﬁm* ﬁt g‘gtt’taéﬂw?ﬁ&? l.{if%:t;ﬁi%'?’iil He. Eacr

m Xxture idrys@ithensl rea &0l agt nesmethﬁﬂuss- Béhokybenzyl f i abl e .
concent ratlesmheeatr-h( rﬁ‘m b e aasPy rtwtﬁon)mﬂ-ﬁmamlf wfuyipl e 5 10
0.1 Part e %?‘1‘“ ‘%ﬁ’g‘thrl 7 parts of
10 &l e eclaﬁl‘\.? \rfsaRihbrie g ”“orzggle Bftones ey ’aaf&‘y‘ﬁ"n ppxed B make. a
sol uti on. dxﬁeeh -dh‘.hllG‘o myl)emj'cl pmcaﬂroas te,ccmcyaam:es- After attaching
a. val ve f‘ gt‘ qt'hnt" (1i.quefi ed
pet rﬁl eu%@p“’fﬁ §,° Y ﬁ e;mﬁ" ﬂﬁ?ﬂi{ﬁ ‘ﬁ g'sure fghrough the
cttcldes,

: _15 ForrmIQv&-dxont eehy(iwtt@pﬁaylb-phn% ltomthl pate ereinafienype tmgt o9), 0.1 part of
b phenoxyﬂﬁ rr'?ﬁé ro@xo@ ’S X hﬂ.eﬂgﬁééh 2—dlcl${o]:'l§vmys)-l’hosplfg ene and 7.6
par tg of 'Ph&ﬂh ﬁ oria-r lgr terex-and diazinon; carbamate - . 35

type . msectlctdes, for example, _ -nag yl-N-methylcarbamate, 34-
- dimethylphenyl-N-methylcarbamate, - 3-methylphenyl-N-methylcarbamate, 2-
isopropoxyphenyl-N-methylcarbamate  and ' S-methyl-N-(methylcarbamoyloxy)-
- thioacetoimidate; - N'-(2-meth 1-4-chlorophenyl)-N N-dimethylformamidine '
40 - (hereinafter referred to as . chlorodimeform); .1,3-bis(carbamoylthio)-2-(N,N- 40
- dimethylamino)propane  hydrochloride; other . insecticides, fungicides,
© nematocides, acaricides, plant growth regulators, microbial insecticides, insect
hormone. analogues, herbicides, fertilizers or other chemicals used in agnculture :
Further, a synergistic effect due to the. combination can also be expected. -
45 The preparation of insecticidal and acaricidal compositions containing the 45
. present compounds will now be. 1llustrated with reference to the following -
Formulation Exam alp _
An insecticidal and/or acancldal com prSlthl‘l embodying invention preferably '
- contains from 0.001 to 80 0/,, more pre erahly 0 01 to 50% by weight of active '
50 mgredrent _ 50 ¢

: Formulatlon Example 1 .
.0.2 Part of one of each of the é:rcsent compounds (l) to (24) is dlssolved in e
respective portions of kerosene and each portion is ' made up to 100 parts w1th IR
kerosene Thus, an oil spray of each respectlve compound is obtamed ' S

- 88 Formulatlon Example 2 , '
: 0.05 Part of the. present compound ) and 0. 25 part of Elperonylbutomde are -
' mlxed dissolved in kerosene and made up. to 100 parts with kerosene Thus, an oil '
spray of the compound is obtamed

Formulatlon Exam le3 .

60 ' To 20'parts of one of. each of the present compounds (l) to (24) are added 60
respective 5 parts of a‘mixture of nonionic surfactant and anionic surfactant and
65. parts of xy ene, and each mmxture is well stirred to make a solutlon of each



m xed to nmake a first solution. Additionally, 0.3 part of d-trans acid

| soner of the 20 present conpound (6 0.1 part of tetranethrin, 7 parts
of xylene and 7.6 parts of 20 deodorized kerosene are well nmxed to nake a
second sol utTon. Each solution is poured into a respective aerosol

container and treated in the sane nanner as that described in Formul ation
Exanpl e 5. Thus, an aerosol .of each conpound is obtained. 2S

Fornul ation Exanple 7 - ' o W
25 0.2 Part of the present conmpound (8) 0.1. part of the %
d-trans-chrysgnt hemc aci.d ester of allet h[53n1247 parts of xylene and 7. 713

parts of deodort+zed—kerosene are. make a TI.r

Addi ti onally, 0.2 p ‘E"t ?c?'ﬂ%"“ﬂdtTV@ﬁsa“aW‘gs'qaé’g"n%’rnc%?mhe o eﬁ%he‘g%rﬂ%}ggﬁ und -
(11), 0.2 part of RESHEThrin, 7 parts.of xylene and. 7.6 30 parts of
deodori-zed kerOSGnﬂ?oaﬁlﬂatwalﬂxamplxad to make a second solution.

sol ution is poured inflol@p hobthe » se’t': KZ%( f( ﬂéﬁ.@n theg -
5
same mariner” ad that“%éfh% ﬁa“gﬁf}f Sihacih l{g F???ﬁﬁxyl Léac%)mt@ersosol of
each Corrpo‘md i's d t Orhaﬂé #Atsbl@tionXR| & Smulkifiable concentrate Of Gad) Of the
d-trans acid |sorrercompmmadhomim¢dhe present compounds (1) and .35 (11)

added respectlvely 0. ﬁ}g E ,. and.each m xture is dissolved in 20 n1 Of

met hanol . Eac - sol Lﬁ"l"@ ggny c&},ﬁgaqd Wﬂ . ﬂgofqétrmmﬁlquh@s 6f0i |
carrier conta i Ng xjRA¢land petikefosank addivel inlingd td hakels eolufian, The

Pyret hrum nmar ¢ and solotieh i pmdedmtmmaeto t%; er; ft%““&“‘“ Adaive '@; ol i

then evaporated. chpetagggu ?‘tg‘;f‘gﬂ’g ﬁ' %ﬁ?ﬁ@a n% rodgpe i é}g thes
m xture is kn ded nnf:yp ! nto a m)sqwto COI| and dried.1s
Thus, a. mosquit o coi | of each coi ound i s obtained. Fornmulation Exanple 9

To 0.15 g'of one otheaBlhtme’tam‘e esent cgggg)ulnds 0%§)p£':§)§%£g% m’é‘%t ht(a#ZZ: |
ﬂ% r

and 45 (16) |s_-"' O ok
aci d ester aﬁ, 'Jard.dh;zﬁ. _ 03p esd;rm cndnsoﬁleroﬁthof

met hanol : Eacm soI ?;m dogrpouidf(6) Ol p armomttalmt ﬂm,QSPa fyispe b coi -
carrier (the same adfo rosg s Ot each
(o toe |+ adden 1 nﬁ%}*“ne&”ﬁ‘ m%é%f?ﬁm B ﬁﬂ‘ ]
into a nosquito coi r| ed. Thus a m)sqw fo 50 coi | of ‘each
conmpound, i s obt ai ned o 50 Fornmul-ati

Exanple 10:- 5 0. IFg %‘IE" ?%‘ n

{?g f the CROBU RS hrfsiineine - (14
i s added a: reSF)eCt | Y Pﬁlﬁetﬁ?‘g sg>f lﬁﬁﬁddl‘l : fis df @odli‘nzed krg(:osene are
pi per onl ybut oxi.de, ®éltm ﬂedxloInaksalhtseaotutnenimdiitlumﬂy,los‘ln#rts%thle agiddsomer t abl e
aroun o chlopofor e crnpo 1 82 sl Sy 1 oo
into a.filter 3Paper P tm E@ b (f. i Hing Koo m the samé i br ous

fum gant” for heatl Nghaktier ds -that:dcrided m oﬂhﬂzﬂioﬂ@iamﬂs 5t Tlihnsf arbmml of eathl
1,581,124 .- .~ componnd is obtained: ' _

. . Formulation Example 8 ' -

35 . -To 0.6 g of the d-trans acid isomer of each of the present. compounds (I) and .35
- (11) is added respectively, 0.4.g of BHT; and each mixture is dissolved in 20 ml.of o
methanol. Each solution is uniformly mixed -with 99 g of a mosquito coil carrier :

© containing Tabu powder (the powder of Machilus thunbergii), Pyrethrum marc and

“! .- wood powder in a ratio of 3:5: 1, and-the methanol is then evaporated. To: each
- 40 residue is-added 150 mi of water: ‘and: ‘the. mixture is: kneaded thoroughly, shaped 40
o mgo a glosqmto coxl and dned Thus, a mosquxto conl of each compound is - '

"0 tame . :

i L Formulatlon Example 9
_ To 0.15 g of one of each of the present compounds (3), (5), (6), (9), (l2) and
45 (16) is added, respectively, 0.2 g:of the d-trans-chrysanthemlc -acid ester of 45
: _ allethrin, and each mixture is-dissolved in 20 ml of methanol. Each solution is -
LI * uniformly mixed with 99.65 g of a mosquito coil carrier (the same as above), and the
: - ‘methanol-is then’ evaporated. To each residue is added 150 ml of water and the - -
. - mixture is well kneaded, shaped intoa mosqunto c01l and dned Thus, a mosqulto R
‘'s0 . coilof: each compound is obtamed - : : 50

Formulatlon Example 10 ' ' ' .
To 0.1 g of ‘'one of each of the present compounds (6) and (14) is added a -
respecnve mixture of 0.1 g of BHT and 0.1 g of pperonlybutoxlde, and each
: resultant admixture is dissolved in a suitable amount of chloroform. Each solution .
55 Zshalll?)wed .to uniformly adsorb into a filter paper of 3 Scm’ x L5 cm x 03cm . 55
"~ (thic : :
- Thus, a fibrous fumlgant for heating on a hot plate is obtamed As the fibrous



carrier, those having the sane effect as pulp plate (e.g. filter paper),
for exanpl e asbestos may be used. Formul ation Exanple 11 To 0.02 g of the
d-trans acid isoner _of the present conpound (1) are added 5 0.05 g of
S-propargyl furfuryl dl-acid, trans-chrysanthemate and 0.1 g of BHT, "and 5
the mxture is dissolved in a suitable amunt of chloroform--The-sol.ution
hen. allowed to uniformy adsorb. into a filter paper of 3.5 cmx 1.5

{ 0.3 cm (thick). Thus, a fibrous fum gant for heating-on a hot plate is
{2 ned. Formul ation’ Exanple 12 10 - To 20 parts-of one of each of
e t —campounds(3), (5). (188l 1249) , (12) (16), ,Ii,ll.O (17), o 5)]]49) tal‘ldog Zg)
IS added r of.,, Feni trot hi on _an parts

m xture égﬁggzﬂgﬁkfﬁghﬁléﬁﬁéﬁrg sé9P§E éﬁf ﬂFbPTSRe BA™Plfor ough miivng.

- Each res Itant adntxture is then well mxed with 65 parts of 300. nesh

' (S’Ei'é. Thus, a wet t apl e
S:)S‘\:jg ?B‘C Ofo.o ??;tg of e ??%P%er %Jﬁ . ef%glg{] cgmgr(r)oglit(} (ai; -are adtlijed
' o - at
15 For nulth iixtur et Tﬁtableﬁ&fohnt&%gﬂﬂﬁf(&ﬁ“ obbr R esefit compounds
(5), (7) ‘g‘q_sl)lqu@y socklinto a fdteppapes of 8:Srmt LS @n @D, 32m|midk§ of [y

='

3- et hyl phe RiThioun (imigant tor heating gp @ hohplateds oitteinest - admi xture is di ssol ved
in 20 pamormatmegxg.rﬂ e 1fach solution is then well 20 mxed vmth 97 fparts
of 800 neshTDafl'mrts 1oh chvof the senrmpbihda(smt(ar(9),@!29(1% Qpacetane is
then re ‘a@ f“ ﬁequqtr mixtprej 010 paft s it is o t ai ned.

For mul at inkMing Teéuléa T %?% niffic St °@f“ We‘bt"r% esent conmpounds
(2), (8) ,dlaﬁ] eouf dmana;,ﬁ, e m xture of 5
par1$ of ©fq gwmowlli gbtam@i derivative and 92 parts _ cI ay, jgnd each

Each

resul tantg t15h HxEmbi lyvell m xed by bei ng stlrred |n a nor t-ar .

moxture IS @Bafivs%ﬁ%%wa%ﬁlomwmse%&/ agé.&' gased on thehvve' ght

of the rrrespmme niptare Ldf & @aktsOyf BRIk L ﬂr-drr ed. Thus, a

- gragul e '“Fa g olved 20 engﬂeldac%e Eac Emmﬁgtueﬁmﬁx?gplzg(%f (-13)
30 0 2 parf s agdithe

“and. (20) obt‘imed a ‘bﬁﬁj agr es§ec¥ Ve v >2lr£ﬁti"5r'eal %‘f"’t Fg“é’"‘af’ "8nophos, 5 parts

~of ligni n squonate der|vat|ve and 91 parts of cI ay and each resultant

- h
*adni xtur & ﬁ{i ﬂ;n 03'4 °Bf i.ng st| rred n a8 ac
admgt:ur Qrelaad R ,,&ﬁ{lg ﬁg‘r‘;ﬂl& gr}a«ﬁv vean )on the vvel ght 35

of t he adfelay, uiid&eac@ltﬁﬁltﬂnﬁhdiﬂxtbbe mwa ﬁn Sair-#ied. Thus,

a fine granﬁﬁt'@x@\‘e ip theh wsb rvdthi lﬁ/cﬂyt\mnghe fWE&flmst&iIﬂtﬁﬂ Exarrpl e 16 0. 1
Part of ﬂﬁﬂ‘%‘@ “‘f'%t mﬁﬂ‘“???e@fm"é%@'ﬁﬂdé@#ﬂ%ms(a) 0.2 part, of
the - 40_. trans _lsIoSQITEI‘ af allethrin, 11:7 parts of deodorlzed
kerﬁlseneandllanopﬁxampﬁ 1:n enul si fyi ng agent, narrel y, ~a surfactgnt.
(glyceride d 0 parig of 86?989Oftmnfemﬂdommdﬂhtﬁl,(E)rmB)&nd(zeﬁsV\Ath addi tion of
50 partsg a dgﬁzﬁ‘

4 patu 0f, of Jignin sulforptein aer osol
cont ai nertlriea@ghﬁmmw ;%f%g an%%o%ggﬂm‘iu%' ‘t’%‘r”@“&f" HBkiori zed

35 -Each admixture is well mlxed with 10% by weight of water based on the wetght 35
: of the admixtureé, granulated by means of a granulator and air-dried. Thus, a ﬁne : '
granulate of ‘each compound is: obtamed S . R

Formulatlon Example 16

: 0.1 Part-of the d-trans acid i 1somer of the present compound ( l), 0 2 part of the -

40 . d-transacid isomer-of allethrin, 11.7 parts of deodorized kerosene and 1 part of an
- emulsifying agent, namely, a surfactant (glycerides of fatty acid), are well mixed

and emulsified with additiori of 50 parts of pure water. The emulsion is then poured
into an aerosol container together with 35 parts of a 3: 1 mixture of deodorized -
.~ butane to deodorized fpropane Thus, a water-based aerosol is obtained. :
45 ~_ The application of the present compounds and their insecticidal and acaricidal 45 -

~ activities' w1ll now be lllustrated in more detall wnth reference to the. followmg.'
) Apphcatron Examples S _ _ _ o

: Apphcatlon Example l St ' : :

- . “Ten -percent emulslfiable concentrates were prepared as descrlbed in
50 = Formulation Example 3. :
At the bottom of each of a number of polyethylene cups each of 5. 5 cmin

diameter was placed a filter paper of the same size, 0.75 ML of a 200-fold a ucous

dilute solution. of one of each of the emulsifiable concentrates (corresponding to

_ 500. ppm) was dropped -onto the filter paper; .and 30 mg of sucrose-as'a food was: -
55. uniformly placed over this. Ten female adult houseflies: (Musca domestica) were 55
- introduced into each cup which was then covered with a lid. After 48 hours, the
numbers of dead and alive were counted to obtam the °/ mortallty (4 replications).



but ane to deodori zed propane. Thus, a -water-based aerosol is obtained. 45
The application of the present conpounds and their insecticidal and
acaricidal 45 activities will nowbe illustrated in nore detail with

reference to the follow ng Application Exanples. Application Exanple 1 Ten
percent enul'sifiable concentrates were prepared as described in 50
Formul ati on Exanple 3.

50 At the bottom of each of a number of polyethyl'ene cups each of 5.5 ¢
di ameter was placed a filter®paper-of the sane size, 0.75 M. of a 200-f ol
aqueous dil uti® sol ution.. of one of each b#8L,lehe emulsifiable. concentrateds .

(corresponding to 500. - fjt-er—paper—and 30 ngy of
sucrose as“a food was E u rod y ) aced,ovnr 't n femal e adult -
houseflies. (Misca domedti cs) m£¢%8| ?¥3§tced'rnt ﬁﬁﬁh%(iﬁ ch was then
covered with a lid. Aftler 48 hours, the nunbers pf dead and alrve wer e
counted, t'o obtain the % rmPtesdntt:gmerﬁndr(é)pl i cationp). 108 o '
1, 581, 124 . dl-ms, trans 1somer) o 15 Test Corrpo.tnd .
Mortality: 6@@ Present onp Qﬁt&%%mmd(n : . 100100 (d|-cis, trans
| somer). . Present conpour trans isomen) ' _ 100 (d trans isoner). ,,
(2) ¥ . 100 . (P o L
100 ,, S (') @ - 190, 400 ' (8)
100 . | (4 e ;.(.) _ 10p. 0o tL (10)
95 ,, a ' (11 e € 100 (dumranS'iDoner) b
. ' - (11) N ' -~ 100 (d:CI> i somne, L
(13) A 1 100 ,» = © (14) {"2’ 100
» | (15) ' .. @ 90, 100 (f6) - |
0 ,, - - (17) =N D o jcsy -
100 ,, - 2y 9 ® . 90 Appli¥8tion Ekanple 2
| L @ . | |
. _ s (10)° o S e
. C.oan - 100

) _ . (d-trans isomer) _
v . an | 100
- (d-cis isome -

o | w0

. e 1000
¢ I
. .l a9 N *{zi__
e s |
- ..?;‘-1 : :}(18)_ o f’ | "ti 311(“)
. " e - - 90

Appheatton Example 2 )
0.1 Part of one of each of the present compounds was dlssolved in kerosene
and each solution was made up to 100 parts with kerosene. Thus, an oil spray of _
-5 each compound was obtained. A %roup of insects consisting of ten adult females of 5
* the northern house mosquito (Culex pipiens pallens) and 10 adult houseflies (Musca
domestica) was introduced into each of a number of (70 cm)® glass chambers, 0.7
. ml of one of each of the oil sprays was applied to a respective chamber and the -
number of knocked down insects was counted with lapse of time. The value of KT, C
- 10 was obtained from the mean knock-down ratio of three applications accordingto = 10
Finney's graphic method. After 10 minutes, the knocked down insects were :
collected and transferred to a recovery container and fed with a 5%, sugar solution.
After 24 hours, the numbers of dead and alive were counted



- g5

0.1 Part of one of each of the present conpounds was di ssol ved in kerosene

and each solution was nade up to 100 parts with kerosene.
each conpound was obtained. A group of

spray of 5 )
5 the northern house nosquito (Cul ex pipiens

of ten adult fenal es of

Thus,
i nsects consisting

an oil

pall ens) and 10 adult houseflies (Misca donestica) was introduced*int.o each

_of a nunber of (70 cm[err] glass chanbers.

0.7 ml of one of each of the

sprays was applied to a respectlve .chanmber and the nunber of knocked

insects was counted with | apse of tinme. The value of [eror] 10

was

d6ned- from t he mean knock- dovssi .44 0 of three appl+ cations aggording:to

was sprayed and the number of knocked down mosqultoes was counted 10 minutes |

after spraying.

10 Finney's graphic method. Alter. 10-m nutes. the KNnocKed Jdov fThsects were
col | ectled and trans_f_erred tq a recovery container and fed wi'th a 5%-ugar
"solutidn. ‘After 24 hours, tHe Aﬁ‘;}ﬁ'rfﬁ‘éﬁ* gngsthemead and al i ve wer e Founted. 16
1, 581, 124 - | ouse mogIAdu It ferﬁi‘f‘ EbosPibher n house mosquito
Adul t. Housef | y [err]- ortal i1ty m Test corrpound
(sec) 9 (’sec)(T5 : Mortﬂl Drexet compgdtind [1) -~
69" . Fest compound  gg" ' (sec). (dI cieedt rlans @id pster Y4Pr esent
_.co'rrpoua(l) - 30 —60"1~ aO(dtrans
- aci d. eqt er ProR¥e sepbura@POUNG (639n ._:__90 19" o | 169 e
- - 70 Pr egdent (dt-cispoans cheid@fter) TPt 95 | - 150f - 25
Pr esent ound (9) 1 . 35" . 95 150" .. 20
Present .co%@ g"“%" (D 12y 10 75 60" 280" 35 .
Present| conpoun ﬁ ' - 50" : BS - 280" - 30
Pr esent comwdon(p&)nd(@ C o 100 100 46v 2" 10 -
. Present| conpound (11) 35" B5 - 78" | . 30
(d-trarfs abregenéerryd®Pesen| cofoupd (24) | 150" 38" 25 .95
96" P aci dlestgg,) Presegpt C)rrp nd. 1(22) - 75"
= N ’”J“Qc‘("%ﬁ‘ld%) 20| Tet el hr i Bd R S 45
Lo 372" PresenQ@Ol@yMt(ml ns| 140" 75 30" |35 BO >600
= 0 -Appl ijc ti,on Exa ‘ﬁ "P groups epch of adplt. fgmales_-c')f the northern
. house fosqui*tB* W FS pi en pafl enp) “epch®%trfoduc® info.a
. respect]i vep{eZ&tgmp[,.ﬁ‘ﬁr(-]) gl ags ciganber. 1gg 7 M ofy55 Pne pf each of the
oi |- sprays fornul ated by the net hodEof- For iruf at i on Exarrpfe' 11 5 was
sprayed eﬁﬂéc‘nglm 115f khock¥d down BBsqu|t oe8"wgs. cosmt ed 10 ni nut es
after spra TiFpgs acid ester D I P PR (AR
Présent compound (43)) . 38w ._95'-' 9" [ 10 ‘*
(d-cis acid ester) - : : e _ .
Present compound .(22) 75" 85 114v 20
‘Tetramethrin 162" 45 372" 20
Pyrethrins 320" ] 50 > 600" - 0
. Apphcatlon Example 3 '
: "’P groups each of adult females of the northern house mosqulto (Culex Dpipiens )
- pallens) were each introduced into a respective (70 cm)? glass chamber. 0.7 Ml of T
5 ~.one of each of the oil sprays formulated by the method of Formulation Example 1 5.



17 1, 581, 124

17 Test conpound KD % (2) 100 (3)
100 (5) 100 (10) 90 (12)
100 (13) 90 (14) . ' 85 (15)
90 (16) . .~ 100 (18) - .90 (19)
85 (20) . . 85 (21) : 90 (23)
100 (24) . 85 Pyrethrins - 80 Resnethrin 9)[’
50 Application_Exanple 4 Five mllilit of .gne of .each of the oil 4
fornul at ed byl__ et hod .o or-R-ati-g 2 HpEs NOF-O—SPF-ay-ad cH—FH
to the Canpbells's turn ta —Tethod—{Soap—amd—Sanmtjary Chenical s, .
Vol . 147Wg. 6, 119 (1938) 1 ontQahpspectiye 5 gpayp of [about 100 adult
houseflies (Misca domestca)lper ‘group. - The adult houseflieg were exposed to -
t he descending nist for 10fnminutes. The nunbg¢r of knocked. down insects was
counted 10 m nutes after sgraying al nortalilty codft was nade after 24 -
hours. KD (%at Test conmpoynd = " 4 10 i nutesgy, - Mortjality (%9 (7) +
pi peronyl bigkoxicide .. .} 100 95 Application |[Exanpl e 5 Each
of the emulsifiable concentjrates fothul-ated by theioet hod of Formul ation
Exanpl e.* 3 was diluted 100,j000 tines W th watter. Two hundrgd mlliliters of
one of each test sol ution o prepat B was 'pl qced i ng‘h're-s,pect_i_ ve 300-m 15
gl ass beaker and 30 full grown | arygge of thel|northggg- housg nosquito-
(Cul expi pi.ens: 15 pal Lens) jwereintroduced ifgto each beaker{. By the next
day, nore than 90% of the llarvae  wei® kil:l-ed|in each case. | 18 =
1, 581, 124_'_-. o . ay - - 18 85 . :
a0
Lae o 100
L w0
a8
20) o s
' @y 90
@ - w0
(24) 1 85
éyré‘thrinis o o 80
Resmethrin . . . 50

Application Example 4 ' .

Five milliliters of one of each of the oil s

] rays formulated by the method of
-~ Formulation Example 2 were sprayed, according to the Campbells’s turn table _
5 method [Soap and Sanitary Chemicals, Vol. 14, No. 6, 119 (1938)], onto a respective 5.
. ﬁ;qup of about 100 adult houseflies (Musca domestica) per group. The adult -
ouseflies were exposed to the descending mist for 10 minutes, Tlge number of
-knocked down insects was counted 10 minutes after spraying and mortality count -
" - was made after 24 hours. : Lo :

ST KD (%) at - _ .
. - Test compound | 10 minutes. Mortality (%
| 10 + piperonylbutoxicide . - | 100. - o 95

Application Example 5 : =~ - - LT e . :
- Each of the emulsifiable concentrates- formulated by the ‘method of
Formulation  Example- 3 was diluted 100,000 times with water. Two hundred
milliliters of one of each test solution so prepared was placed in a respective 300-ml .
15 - - glass beaker and 30 full gl_'own larvae of the northern house mosquito (Culex pipiens’ 15 .
- allens) were introduced into each beaker. By the next day, more than 90% of the
arvae were killed in each case.” - L o )



Application Exanple 6 The insecticidal activity on adult houseflies (Misca
donestica) of each aerosol fornulated by the nmethods of Fornulation
Exanples 5, 6, 7 and 16 was tested by the aerosol test nethod (Soap and
Chemi cal Specialities, Blue Book, 1965) using a 5 - (6 ft)y3 Peet Gady's
chanmber. Thus, with all aerosols, nore than 80% of the flies 5 were
knocked down 15 m nutes after spraying and nore than 70% of the flies were
N | ed by the next day. Application Exanple 7 G oups each of about 50 adult
| es of the.northern house nosquito (Culex 10  pipiens pal l ens) ‘were
qg i ntroduced into a. respectllvsgl (210 cm[err] glass- chanber -ifgg 10 whitch a
battery=—type—Smatt——T leul rcam (TldVl ng—a WI Mg~ o amerer—of I3~ Ch) was

pl aced afapligationoRxamplecs h.of the mosquito: ol Ts
ot e S e oS e i e o
one end @iGefdsdl €iméthod pCaaabh Aéeialities) Blae 65 K, 0985)Qisin rESpectlve
chalber . (6/it)F ReesIGradylssahambay. 'Bws,lmth arllmee)selhawremwx,phéeﬂ adul¥s were
knocked. Q}W &il“‘t:ﬁnfi?t"? mipyies At sprRyingapdmens handBobine fliseverglul t s were. kil | ed
by the nexf 8%1 ,&pp Hcation Exanpl e 8 Ten adult German cockroach®.

(Bl at t el ApplipaticrExagple er-€ - i ntroduced into a 20 pl ywood- made 't ri.gonal

_ prlﬁ)ml i ke, SFRIPY h %bh;‘cﬁQe@u' alvmféhenog #ql;‘l; lex ont al i'ng the

. -cocRroac gl ass chanber

- (70 cm, ﬁ,ﬁﬁ aQ.d “Hg‘p sz? %'2‘63 one. of gzar?%ounds shown in

. the foll OWI AQ l‘gepbttmn\nﬁmea heﬁihemosnhmapﬂﬁnbmﬂatemehermws of fI ushed out

QL R e rW"oﬁEt‘h“‘
e o oA i i i e e
ushi ng nextadaly u : : -

600 (1) (dl~ci.s, tFans. aci;d ester) . 35 65 - . .85 95
(3) Application Bxample 8 ok (Blattell, ‘h@ duced into 2° 65 (6)

en adult an cockroa attella g ere introduced into .

47 29 pl?lovood-made trigonal pnsm-llk §shelter thﬁ'@ﬂf@%‘ﬁ water. The shelter 20 15
55 , Alning the cockf@aches was nfa tantl b6 4316 open upwards into a glass - 15 20
35 - §@er (70 cm)‘ aggo ,rrp on spray of one of the compoundsghown in ( 0
0 : as appli to e chamber The npmber of flushed out insects 0 0

la se of time. The experiment was the rfe;%ea?_I fore hof

0 Appl i Calid difier ﬁ\ MUn@s Shoteh Giifhe: TableaboUt 50 adu ouserl i es (Masca

.domestica) were each |ntr0duced into a respective (70-cmferr] glass-

chanmbdi—Tn which a battery-type small electric fan 30 (hal_ngavmng
~ di anmetjer of 13 cnm) was pl ced and dri FeshinOmne BFf each of the}jfum gants
formulfat ed by the net hods -e-f-—Fe-Pmn' at:c. Eearpies—+o—pnre—+t-pas pl aced on a
hot pljate ip a respective|chapbe ax;l Jmlgoa.te a(ﬁre t 90% of the .
housef} i es ﬁﬁé?%mﬁmg'gked d vm%rmbt i n i nut es|wit | funipants. 35
Appl i cat1 on Exanpl e 10 _ 1 R g o -
o (D) (dl-cis, trans acid esten 35 | 6_5_ : '75 ) L 95
Fou ) 0 ) o4 | a5 | s | 6
)] ' _ K% 14 1o e | 100"
e p s less e | w0 | s
Pyrethrins | 15| 2 s | a0 | so
Propoxur -~ . | oo f o [0 f 0 7S
Untreated - AR SR JON HE N R RN I B ’
~ Application Example 9 ) ’ o - _ . ”*

Groups of about 50 adult housefhes (Musca domestica) were each introduced
into'a respective (70 cm)?® glass chamber in which a battery-type small electric fan L
- 30 (having a wing diameter of 13 cm) was placed and driven. T30
B One of each of the fumigants formuldtéd by the methods of Formulation -
Examples 10 and 11 was placed on a hot plate in a respective chamber and
fumigated. More than 907, of the housefhes were knocked down wnthm 20 mmutes
w1th all fumlgants ' L S o

35 Apphcatlon Example 0. - 35 -
‘About.20 rice seedhngs were grown up 10 the 3to 4-leaved stage in each of a:
number of flower pots ¢ach of 10 cm in diameter, and one of each of the dusts’
formulated by the method of Formulatlon Example 13 was dusted onto a respective



About. 20 rice seedllngs were grown up to the 3 to 4-leaved stage in each of

a 35 nunber of flower pots each of 10 cmin dianmeter, and one of each of .

the dusts' fornul ated by the nethod of Fornul ation Exarrpl e 13 was dusted ( E’
9

onto a respectlve 19 - 1,581, 124 pot at
~arate of 3 g/IO are by means of a Bell ljsgu;quster After dusting, each
. poi.was cg Jo—acut-t—greeT 1T Ce | ear noppers
<1(:Nephpliet --i::'x ci nct i petppsad mmfékytﬂarohhmmsofirﬁellm%@réf f d‘HE‘&’de

af tef 24 hours wer ecqyeﬁﬁs HE‘“E‘é ;ﬁ@a‘f 30yl ghseh BOSE ,{g’,ﬁ%?ﬂ ofﬁéial ned

i h each case. 5 n 80% was obtained in each case.
5 Ten litres of vvater vvere p aced in each of a nunber of 14-litre

pol ypropyl ene puckenppliaionl E:gmple lcbne of each of the i ons 3
fornul ated gy the npt hEep 'tS Pfo‘Y% zfgﬁ'hgﬁn,ﬁ lﬁ%
respective ‘bucket . ﬁgﬁkgﬁ (ém;féf Uyﬁedﬁwbd’tﬁétnAhme

nosqui t o, arvae £X abdup 180l Brownaiosth erd ouse mowﬁte lamzeaCsledpzprmsrml@nWat er

in each bucketio Thewnmrrinmesed)il thle'adetansa@lﬁw@t&f}“m ers eiflsad E{E““%ﬁ?ﬁﬁt wall
found that nore tha ‘EY@ fpupjd\that mpee thap P aryaf prets Jitjed it 22 cach -

case. Application Egﬁ‘fﬁ)f e afli ‘}i&m t female carmne mtes (Tetranychus
- ci nnabarinus) were Bsandpleci2on 15 | eaves of the otted ki dney

b dial | féﬂ almq séTea n ar ,
bean (primordigl |egl, §§g’“@e o oSt S RS0, =

t emperature room ger $od@:e rAfa thigperiod, Oruﬁheﬁtﬁé mrmermiteezwewefomd‘ tothed t o
be bred to various gmlwb aridusgrewth stages. At this time, 3290- d)athP'!f deiq igesiydonef| ut e

et 25 AN R T

“For il at i onn Exanpl Q,daeyva&n eﬁﬁftc% obdervad,'tat aarow aﬁﬁdmargpuras bhysenvediins - of a
turn table. After 1@achagass. damage to the kidney bean by the mites was

observed but hardly.a RRIR bserved in each case. WHAT WE CLAI M
| S:= 25 251 A hyc}é &nﬁlﬁ% kst&stQﬁe Rimilhe formila, : 25

25 [err] v\,herer n one of X and Yis a c%rbonyl group and the other is a

met hyl ene- group in which.one of the hygrogen atons is optionally repl aced
by a nethyl or ethyl group; [err] is-gClerr] al kyI [err] al kenyl ﬁg [err]
al kynyl group: [err] is a group offiThe f r'n'GHga- 300wy in vvhrch( is a
hydrogen atom or a nethyl group and i )-when [err] gs a hydrogen atom
[err] is a rrethoxylmnorrethyl or 2,2- dlsubstltuted V|n | group in which the

bstit t ' Yréﬁéararmy grayp and # eth foup in
TENETR E
en

tetramet hyI ene. chai n [€fr] is a rre roup R4 is a
nmet hyI group; [err] is a methyl, thox;iz fl uor| necn3{353 .
. : - .. . . ] . _ 30
- H
) o CH3 CH3 S -
s in whnch R, is a hydrogen atom or a methyl group and (i) when R, is a hydrogen

atom, R, is a methoxyiminomethyl or 2,2-disubstituted vinyl group in which the
substituents are, independently of one another, each methyl, vinyl fluorine,
chlorine or bromine, or the substituents together form a tetramethylene chain, (ii)
. 35 when R, is a methyl group, R, is a methyl group; Rgis a methyl, methoxy, fluorme, 35
: chlorine, bromine or a 3,4-methylenedioxy group; and n is 1 or 2.
2. A hydantoin N-methyl ester accordmg to claim 1 which is specifically of
the formula. _

0
‘I'!
U\

N— CHy-0

%N

40 wherein R, and R, are as defined in Claim 1.

-
Hy

n—z

-C —
0i RZ_
0




chlorine, bromne or a 3, 4-nethyl enedioxy group; and nis | or 2. 2. A
hydantoin N-nethyl ester according to claiml which is specifically of the
formula. O [err] 40 wherein [err] and [err] are as defined in Caim1.
40 19 1,581, 124 pot at a
rate of 3 kg7 10 are by means of a Bell jarduster.After dusting.—each pot
was covered wth a.wire net, and 20 to 30 adult Eueen rice | eaf hoppers

(Nephotettix cincticeps) were introduced. The nu lalm IHLI“EMWB alive
obt ai ned
_ e lsg(é 3

after 24 hours were counted, -rand a nortality of
in each case. ;g5 Appl ication Exanmpl e, 5781124 - .
5 Ten l+tres T amer—of J.4|I[re

: UI
pol ypr opyd-ene buck@t"satg 3ke/ig arg h:ém oﬁ%ﬁéﬁ@'e nc‘yfgﬁl a8 {t}hgg t‘;‘étr
fornul ated by the ggif ?;N‘&re nbfoélﬁﬂ’eg? cal il eazﬂﬂ)g: Sréwere
respective bucket. chintedl amnemdaylity abm _ s@taﬁmﬁm’l@dch asen. house
nosquitg |arvae (Cul ex plens pallens) 10 '. were imrersed in the vvater
in each buckes. The“"ﬂgfg%r Al ULl LG o PhGinel MGl 02
f ound thatwm)re t h@QcK ink dF ¥A8 MRhLgrih ﬁei‘ ST ysthbn each
case. Application Fdrfmumﬁud: Exdngpien ) ews addadre amspesw( HieketaAftetung

ci nnabar’lnus) vvered% Q!""dh?“!gnhousellﬁg 1,% Eit"f‘%gﬂw ne'y .
vean (ort oo R R EA R R B R o
fn, eaalildas re

at a rate of 10- 15 at [err or a vvee o a const ant

tenperature room After thrs perrod nurrerous carm ne mtes wer e found to..

be bred to var_lous rB gueos dilute
. ar m 1t e ran hus bmnab rmu were a ras

sol uti on .of Ofge-of |ﬁa& g&e {aPid Qb g'g, fro 5

the resent 20 aﬁerrspwing, a(rﬁ):,of (§9-15/l ﬂ.)and(ba;d ana vdagin onmhmod 0

For mul ati onn Exanp armrrmm} s of a
turn table. After ﬁ)‘fgm“ﬂﬁ'ffﬁg‘“{ éhc‘g amg‘{s% o _

obser ved, butzdrardcum hd Q)W@Q@)V(Bﬁm@ 3)atry\/c etnodea rrivaRonn EXHmblo I LA Mho

IS:- 25 - 1. spran byheapsof@rturo tableh Aftérd P days,alamage to the o

25 [err] wherein oﬂrenerbexnéh&w\mrewewﬁ%w bardy pnndamagnpacehseyedia 4

nmet hyl ene group in W‘u Bff one of the hydrogen atons is optionally replaced -

by a methyl or ethyl WHADPWECLARMasferr] alkyl, [err] alkenyl or [err]

al kynyl group?s [err] lsAay@ntwumeeﬂwheswrmfmlmfarmm 3

[err] i'n which R3 is a hydrogen atomgr a ‘nethyl group and (i) V\/nen [err]

is a hydrogen atom R4 is a nethoxyi rrﬁnomet hyl or 2,2-disubstituted vinyl

group in which the substituents r_e e de tI of one anot he each

met hyl , svr nyI fI uorine, ﬁ g fi_PEﬁ‘ 6' ¥‘ b)
Ky _

wherein one of X, and Y is a carbonyl group and the other is a methylene group in
which one of the hydrogen atoms is optionally replaced by a methyl or ethyl group;
R,is a G, - alkyl, C,_, alkenyl or C,_, alkynyl group; R, isa group of the formula,

. s | C"a(c“a |

P R S ' \c o :
30 - e N /C\ '_[‘__@"sm) o
o . NI W |

Chy Chy

+ in whrch R is'a hydrogen atom or a methyl group and (l) when R, is a hydrogen
: atom, R, is a methoxyiminomethyl or 2,2-disubstituted vinyl group in which the
substituents are, independently of one another, each methyl, vinyl fluorine,
chlorine or bromine, or the substituents together forma tetramethylene chain, (ii) )
» .35 when R, is a methyl group, R, is a methyl group; R, is a methyl, methoxy, ﬂuorme, 35
' _ - chlorine, bromine or:a 3;4-methylenedioxy group, ‘and n'is:1 or 2.

2, A hydantoin N-methyl ester accordmg to clalm 1 whlch is speclfically of
the formula..

40 wherein R, and R, are as defined in Claim 1. . 4w



chlorine or bromne, or the substituents together forma tetranethyl ene

chain, (ii) 35 when [err] is a nethyl group, R4 is a nethyl group;

[err] is a nethyl, methoxy, fluorine, 35 chlorine, bromne or a

3, [ or 2 2. A hydantorm Nmethyt—este+r—
claim1l V\/mchls specifically of the fornula., [err] 40

eln[Hm)llmeucu, e as defined in daim 1. .
N-nmet hyl ester "according to dai.m 2 which is

speri2fi cal |y of the fornmula, [er rl]58f1124The hydant oi-n N-net hyl ester

accordl ng to V\:hl cn FS—SpecTtreaty—ef—6— f#f arnula, 5 [%rr] CH3
CH3 5. A g{e Fithatethikesten accordifpuol 1atd 2 Whigh is's {HJL@ (1), given. and
defined in C ai m , vvhl ch corrprl ses reacti ng an al coho 0Itlal i de of\yha
formula, [err] 10 Wierein [err], X and Y are'as defined in Glaim
1 and A is a hydroxyl groupcor a .- 10 haI ogen atem respectively, with a

carboxylic aci d ofHO=C:-ciye s e [err], and n
-are as deflnedln Cl-ai m 'lqorﬁ\/l ?@A;E[‘%‘&&rllvatlv f 15 - thes
. carboxylic acid. -~ U—Cy & - 15
6. A ‘process accor dl ng to .d alom 5 V\AGH!:\(%COWDI’I ses reacti ng t he al’é'ohol of
the O0-[err] Jh S 1,581,124 (3
21 wherei rihg[ﬁ,;.};l,] y?(“"é%'HNY“"élPYée%ad@i‘dlm Qlaim GlvaicMisspeotfically 6 Nal i de of t he
sai d carboxylic aC|d in an organic solvent in the presence of apg aci d
~acceptor. 7. A process accordpng to Caim5, which corrprl ses reacting an
“al cohol of the formul a, O[erg] Wherein R X and Y eas defined-in Caim
5 with the said caygg NECHE 2nt in the presence of
a dehydrating agent.. ngtin oce']‘sjsc“{ccar dﬂ{qﬂ%{) WmS vvh| ch corrprl ses
reacting the a,l cohol of tHet—¢ =~ | _

. 5. A process for producdng a com 0 .
pound Of the formu a Ve )
Claim i, Whlch comprlses reactlng an alcohol or halldel O(fl)t’hgel forll'lanllu(lladeﬁned "

- ‘N/"\N—CuzA W -
_ ' X-Y 3 ' : -
10-"}E‘"émRuXandYareasdefinedlnClalm;landA"“ n v
ogen atom respectively, with a carboxyhc acid bf"-'th ;sfgnlg'lﬁ;oxyl Sroup ora 10 SR
R3 S S
cfs oy |
°"3\ /s

Rs(n’\.‘?"ﬁ du (N)

. Wherem ' '
15 the carb g&‘y]ﬁ:‘ alc!l.d and n are as defined m Clalm l or w1th a reactlve denvatlve of

6.A process accordmg to Clalm 5, Whlch comprlses reactmg the alcohol of the .

| 15 . ¥
. formula, . B

1 i
X Y



formula, 0 10 [err]

10 wherein [err], X and Y are as defined in daimb5, wth an anhydri de of
the said carboxylic acid, 9. A process according to daimb5, which

conpri ses reactlngthe hallde of the fornmuld, 0 15 B

[err] . 15 wherein [err], X and Y are’as
defined in daim5 and A |sahalogen atom wth alt or
organic tertiary base salt of the said carboxylic lmlm "llﬂ"lummugct i ci dal
and/ or -acari Ci daI conposition- corrprl si-ng ? Lbnert carriet amd $ as* act ive

I ngr edrent , 21
1. wherein R,, X and Y are as defined'in Clalm 5 W|th a halide of the satd cdrbo lic

20 11. An\—i/nsect i ci af, "aﬂd¢l‘6¢m¢amentcmdbd presmpyouflmamd aacapardi ng ai m 10,
wherein the corrp03|ft0hﬁ? iPEOCE§E 2690Eingdp (Glaim Sewhigh qomprises geactingan SlP‘PHOa@‘]tbe :
concentr.ate, - dust, aero§o| ‘wet t abl e powder, coarse or fine granul ate, ,
mosqui tqQ coil, fum gant effect ive with or | thout heating, bait or thernals-"
f oggi ng agent .§ 25 12. 'A process )Q\r‘ controlling an insect and/or
acarid, whsh conpri ses 25 contactirgy +Re H30Hand/ or acarid with a
corrpound of the fornula (1), given and défifed in claim1. 13.. The
hydant oi’n N-net hyI esters of the fornmul axgl en. and defined in claim| other

than those specifi c&hérgmd! AX amdlY are ac HetinadinLldmd, witiwihe edid earoxglpewidf inaal | y 30
di scl osed herein. organic solvent in the gresence of a dehydratmg agent.

30 14. Processes acp&&,ﬁ@ﬂ%"ﬁs asrRydiphie time, whirkcomprisss erastine thealigheliothe o
hydant oi n N-mret hyl ester, which processes %re substantial 'y as herein

descri bed and exenpl ified. 15. Hydant oi n Nygnet hyl esters whenever produced
by a process gccording to 35 any one/og‘clal m 5 to 9 and 14. -

35 16. Insectfitidal and/or acari cidal gfonﬁo according to claim10 o
claiml1l substant ially as herein descr ahd exerrpl ified. MEWBURN ELLIS & °
CO, 70 & 72 Chancer Lane, - London WC2A I”ADYAgents for the Applicants.
Printed for Her Maj @he sl"gf:'ﬂ%ewwsdeﬁ#eéen [GJaimfe with an japlrydpideofsthe said

Leam ngt on Spa, 1986R™ lﬂ%& e anQ'X%Qe(E]lE A QLtegédg;ﬁ‘%es rg% u? Ot“tt: Eﬁﬁp bPHe

Bui | di ngs, London, mhdla, cop
. 15  __ | Rl ‘)\N CHZA' . .- _ .15.
' : ' " X—Y

wherein R,, X and Y are as defined in Claim 5 and A’ is a halogen atom, with an
‘alkali metal salt or organic tertiary base salt of the said carboxylic acid.

10. An insecticidal and/or acaricidal composition comprising an inert carrier -
?nd as acttve ingredient, a compound of the formula (I) given and defined in Claim

I1. An insecticidal and/or acaricidal composition according to Claim 10,
wherein the composition is in the form of an oil spray, emulsifiable concentrate,
dust, aerosol, wettable powder, coarse or fine granulate, mosquito coil, fumlgant
- effectlve with or without' heating, bait or thermal fogging agent. - :
25 12. A process for controlli mg an insect and/or acarid, which comprises 25
contacting the insect and/or acand with a compound of the formula (1), given and
defined in claim L. .
13. The hydantoin N-methyl esters of the formula given-and defined in claim 1
.other than those speclfically clalmed in claims 3 and 4 which are specifically

30 disclosed herein. 30
R 14, Processes accordmg to any one of claims 5 to 9 for producing a hydantoin :
K . ‘N-methyl ester, which processes are substantxally as herein described and
‘exemplified.
. ' 15. Hydantoin N-methy! esters whenever produced by a process accordmg to _ '
v . 35 any one of claims 5 to 9 and 14, .35

16. Insecticidal and/or acaricidal compositions accordmg to claim 10 or claim .
11 substantlally as herein described and exemplified.

‘MEWBURN ELLIS & CO
70 & 72 Chancery Lane,
London WC2A 1AD.
Agents for the Applicants.
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