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o RGO G st es 1o N
cycl opr opanecar boxYEgsefoaaNMben 1S € "ta _ posi tions
containing them - More particularly, according to the

present invention there is provided a cyclo-
. propanecar boxyl a; g}e}cﬁ%“ : RBQXYLATES, PROCESSES FOR
710 | o wher B A A QTP IONS G HPRIRa

_ % . . .
-“wherein [err] is a hydrogen atomor a nethyl or ethyl group, [err] is a
}m:,xt hyl et hyl(71)2- We, SUMITOMO CHEMICAL COMPANY LIMITED, a corporation '
<3 _ organized under the laws of Japan, of 15, Kitahama-5-chome, Higashi-ku, Osaka,
Japan, 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
5 and by the following statement: — - - - _ 5
; - The present invention relates to cyclopropanecarboxylates and insecticidal com- .
positions containing them. : - : '
More particularly, according to the present invention-there is provided a cyclo-
propanecarboxylate of the formula (I) - . '

10 . _ . A—C—O—B o - 10
0 -

v

wherein A is a group of the-?fon.nula..

wherein R, is a hydrogen atom or a methyl or ethyl group, R, is a methyl, ethyl, 2-
methyl-1-propenyl or 2-methoxycarbonyl-1-propenyl group when R, is a hydrogen
15 atom, or R, is @ methyl or ethyl group when R, is a methyl or ethyl group, and R and 15
- R, are each independently a hydrogen atom or a methyl or ethyl group, provided that
R;;, R; and R, are not each simultaneously a hydrogen atom, and
B is a group of the formula: - = o S

[Price 25, p.]



met hyl - 1- propenyl or 2-net hoxycar bonyl - 1- propenyl group when [err] is a

hydr ogen 15 atom or [err] is a nethyl or ethyl group when [err]

i s a methyl—or—ethyl group—andferr} —and—I15- e t—pnme -
each independently ‘a hydrogen atomor a methyl or ethyl group, provided

t hat [err] are not each sinultaneously a hydrogen atom and
Bis a group of the formul a 2 ' _
1, 343,163 2 ¢ . wherein

Rlerr] is a Gerr] alkynyl or a C[err] AP group. Rlerr] is a [err] 2

al kynyl, & O 61 1] gheren R, i 8 G, Aklaelx OL, AkchGpid, I k0oL Cumii]a elbyl ™,

group, [ ] is a. Skeylrok. a&&yallwcl_.aalﬁﬂgrmﬂ,R Bl a@xyaligpl ospCOL- amoxhzgfoogen
atom mis/o, ‘1 or%h'amogvn: é‘:ﬁwlwy@éﬁﬁlb%%mw%rm »opr A
is a group- ofjt e: P&Vﬁﬂwg o
[err] Lo fo mherern [err] are each | ndependently a hydrogen atom
or a [err] alkyl group:-and Znis 1, 2 or 3, and B
is a group of: the f-ornul a éﬂ\ : mherern [err] is.a [err]

al kyl, Clerr]’alkynyl; . Clerr] aIM@ﬁ%r/ CET ETX .group, which phenyl 13
group is unsubstrtuted or substrtutedl y a i a’en atom or a (err] alkyl
or a (err] al koxy group, " F{ernﬂgleag C[err] alkyl, a (err]
al kenyl, a (err] alkynyl, a Terr] alkoxy- - derr] aIkyI

benzyl , furyl net hyln@lin RNGRAY, greeammde;@a&,[ly i ﬁyd?agé;[a%r ;lr aa(t‘l_y:ilkypérmg‘aﬂa rl

al koxy nis@y DupP, sad a hal ogen atom p-1s 0O, 2, and X is as
defined above. TheB és aigepuppishe fonmyla: - 15 vr ded an i nsecti ci dal
conposi tion containing as an acti've |ngred|ent ‘the said cyclo- 15
propanecar boxyl ate, and an inert carrier W st ance.

Pyret hrum extract (containing pyrethrin) 'analogues t hereof, (e.g.
synthetic - al-l'ethri'n) haves 'jIy been used-in
environnental sanitation; agriculture a@ﬂ forti - : cul ture,
because of their prom nent insecticidal activities, particularly their

rapid knock 10 ZehumandﬂMDFﬁm®EclﬁaMMﬂDGULamﬁwhi@pMﬁﬁ@ﬁﬁﬁ&mmDﬁmmﬁammﬂms
and because i nsect growmis upembitighteg

% fC mlt;'ed byahalogen atorr; ¥ eﬁﬁgance to
g 11 IS' 1—s5 4lKYyl, & g -
such iinsecti ci dal ggg?ﬁg“ ahﬂorl i%ﬁ: nlﬁ@dé& h} yhave

been found to be u eﬁraiﬁm,pls@l\M' & defined above, 'I‘hercmalsopro-
vided'- an. insecticidal composition: contammg ‘as :an’ active : mgredlent lthe saxd cyclo- 15
propanecarboxylaate, and an inert carrier substance.
-extract (containing pyrethrm) and- analogua ‘théreof, (e.g.: synthenc
allethrm) have previously been used in environmental sanitation, agnculun'e -and horti-
culture, because of their prominent insecticidal activities, part1cu1aﬂy their rapid knock
- 20 down effect, without any toxic effect- on-mammals and because insects can build up .20
hardly any resistance to such insecticidal agents.
On the other hand, they have been found to be unsausfactory for a wide range of
uses because of their relatively high production cost and msuﬂicrent pwslstmce pro-
perties (i.e. their ability to be effective over a long period.of time). |
25 Insecticidal compositions within the present invention have pmnnnmt insecticidal 25
activity and can be pmduced at a lower cost, when compared with those of conventional
insecticidal compositions.
The present invention also provxdes a process for preparing a cyclopropanecarb-
oxylate of the formula (I), which includes reacting an alcohol of the formula (II),
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wherein R;, R, R.,, X and m are as defined above, wrth a cyclopropanemrboxyhc ac1d
of the formula (IV),

R
J\C—CH'COOII
o 7
Rz
/
Rz

™



uses because of their relatively high production cost and insufficient
persi stence pro- perties (i.e. their ability to be effective
over a |long periodof—time)- 25 FRseetedal—eorposi-ti-ons
within the present invention have prom nent insecticidal 25

activity and can be produced at a | ower cost, when conpared with those of
conventi onal I nsecticidal conpositions. The

presegt invention alfso provides ﬁ‘%rgfess for preparing a cycl opropanecar b-
36 udes reacting an al cohol of3 t he

oxylate—of-the formula (1) whic
forme=a (I | Wherein R, Rs, Ry aBDR, are as defined above, or a reactive derivative thereof, or _
B0 [err] reacting an alcohol of the formula (IIT), RS . o _ P
'“gll) . wherein [err] >(§Qd m are as defined above,@@}h a .
cycl opr opanecar boxylic acid #P . of the formula (1V), 3
i1, 343, 163 L W i _ |
3 wher ei n R[err],-R[err];-ﬁ[eﬁb] and Rlerr] -are as defined above,
or a reactive derivative thereof, or - . reacting an al cohol of the
formula (111), - ' : L _ (Iil )
(ren) wherein Rerr],Rerr],Rerr], X-and p are é@'defined above,

or a react iwherein Reg RviaRi=y¥ anhpreoh defingd above, onvd telxtiee: deyiediepthaggnecar boxyl i ¢
acid Of t h&™ P8 rIrieppanpprboxylic acid of the formula (V)" wherein [err] and n ade as

defi ned above, or a reactiVe_feriVative thereof, optionally, . in the
presence of a suitable sgyvgnak_a reaction pronoting agent.and an
esterification . . c_ﬁﬁhx;p?*ﬂ& ' Al cohol s represented by the
formula (11) are novel cOnpougps ah@?" “€%%ily be ‘10 prepared by
reacting an al dehyde represented by#f heedor nul a, o

,..i: yvherein Rs, R; and n are as defined abové, or a reactive derivative thereof, optionally,

) in atlhe presence of a suitable solvent, a reaction promoting agent and an' esterification
catalyst. ) : : . .
5 10 Alcohols represented by the formula (II) are novel compounds and may easily be 10

prepared by reacting an aldehyde represented by the formula,

YMZI;lC#o

wherein X is as defined above and Y is a chlorine or bromine atom, with an ethynyl-
magnesium halide, : .
15 In processes within the present invention, the reactive derivative of the alcohol of 15
-the formula (III) which can be used includes an alcohol in which the hydroxy group
in the molecule is replaced by a halogen atom or a tosyloxy group, the reactive deriva-
tive of the cyclopropanecarboxylic acid of the formula (IV) includes an acid halide and
an anhydride thereof and the reactive derivative of the cyclopropanecarboxylic acid of
20 the formula (V) includes an acid halide, an anhydride, a C,_; alkyl ester and an alkali 20
' metal salt ithereof. All of these reactive, derivatives may be prepared easily using a con-
ventional procedure, for example, the reactive derivative of the cyclopropanecarboxylic
nanahd d(gxg) may be prepared by usitig a thionyl halide, a phosphorus chloride or acetic
ydride. :
25 The cyclopropanecarboxylic acid of the formula (V) which is used in a process 25
within the preseént invention may be prepared by the process described in C.R. Acad.
Sc. Paris, 1969, P.2199 by Leon Velluz et al. The alcohol of the formula (IIT) may be

f prepared by reacting a corresponding aldehyde of the formula (VI),
! ' - B
é ' &y CHo
R S @ .
(VD)
30 wherein R,;, Riz, X and P are as defined above, with a Grignard compound of the 30
formula (VII), : S I L ’
RioM.Y (VID

wherein R,, is as defined above, and Y is a halogen atom such as bromine or iodine.
Processes within the present invention will be explained in more detail below.



[err] wherein X is as defined above and Y is a chlorine or

brom ne atom with an ethynyl- magnesi um hal i de. 15 I n
“'proce =t i }

al cohol of 15 the formula (III) whi ch can be used includes an

al cohol in which the hydroxy group inthe molecule is replaced by a

hal ogen atom or a tosyloxy group, the reactive deriva- tive of the

cycl opr opanecar boxylic acid of the fornula (IV) includes an acid halide and
an anhydri de 4 hereof and .the reactive déd#3¥8ive of the

cycl opr Orﬁecar bOX YT T Whed Chelky@lprophhecarbonsid Geid 56 B4 ded, Yie rbobon WA ShedRoiE | R

hal i de, anhydri g:ofmuﬁ[@ﬂﬂ&]axéﬂ;ﬁbwbonaﬁm%d dd:yﬁ%rahtagent sueh) as dicyclo- rret aI 5
salt ther Al |- kerylearhodimidecin thq presencelgf # wart ‘Eﬁ“‘& i I y i
using a con-.; at an,, £leyated fmpergu, FHeH %&%Yn%eh"é’wggg@ﬁ ? o

jeld
derivative of ’the %ymr@m&aﬁ@éﬁwrbﬁmcarboxyhc acidGd Ghed, D0 red¥BOL WG 1BE EPAr d

by using a thionyl alébmbluzdmned 10 sqpipteriorsat ¢ évimoempben mtmabeepmmce of an organic

anhydride. 25 esolhtl a (V)
ahieh | s Usedyin aa%%gvﬁi e ST
be prepared by t hejy Sc. Par| s, 1969,

P. 2199 by Leon Vell uzFMerairhenImecmhrdlwdudb mdhe:hémqmmd 401V¢)>ftha cloe

prepared by reacti it FreFtion Wihieieicoyl map ke gopg -

(V) 30 Cr ol s o 4 e Rt R e
conpound of the ble to use Eérﬂwhﬂnt(swh a3 roluene or xylene in order to allow the reac-

[err] tmntoprocwdmor( Mobt)ﬂy,butthey arenovﬂh@;qgﬁ‘?:ep: ré 0|f gou?ses H?C?Jdle ned

above, and Y'is a hal beBceppas ?ﬁ"ﬁ“ﬁ >

Processes wityin t [ SRRCRE: ljgﬂyéﬂg;c vy i gﬂ*';gmﬁ"fm A | g

bel ow. 4 exist due o the asymmetric carbon atom of thealcohols of the ldeq(B) and (III),

When the cycl opropalde%&c a'b,qxrjlc dS%éefmméHgglhqgg)ﬂé%actl on ¥/th t he

al cohol ' on ‘@@ drating
agent such as di cy&l @m’%ut phmm ngegrgarl dirmde 1n ’%he_presence of a ~
sui tabl e i ner2s sol cafigoustt N6.OOM terrper at urRernpila at an el evated 25

t enperat ure, when the(%e5|red conpound can be obtalned ina high5 oy
yi el d.

5 ' When a halide of the cycl opropanecar boxyll.,p acid is used t he
reaction with the al cohol is carrled gut tawec@al etion at room
tenperature in the presence of %;35 (# ti‘a"sy base such as
pyridine or triethylam ne as a dehydro- hal genaf(mn agent The hal i de
used may optionally be any halide, but is ﬁsﬁ"abfy\ag acid chloride. In this
reac- 10 ‘tion, it is preferable to use an inert solvent such as :

benzene, tol uene or petrol eum %ﬁﬁafgyl'ft}thynyf“rf“m?hﬁﬁmﬂ\ﬁmﬁﬁ the reaction
proceeds nore snoot hl )(2)

Che -
//C-CCIJZ’[O]\CHOC—CA\I—/CW coochs
. . Yuen €
CHy CHz

. 5-Propargyl-c-ethynylfurfurylpyrethrate a
€)] .

L 1 T

li' I o}.l CHs
HemeeH,” "0 “cHe -c;/—-c\ -
30 i 30
' CHz \C//g :

5-Propargy1—«:—eth§n§lfurfuryl 2’,_2',3'_,3’-tétfamcthylcyc1bpropanecafbdxylate



¢

Further when an acid anhydride is used as the reactive derivative of the

cycl o- pr opanecar boxylic acid, the reaction with the al cohol may be
= re.

In this reaction, it is preferable to conduct 15 the reaction at an

el evated tenperature in order to accelerate the reaction, and it is also

15 - preferable to use an inert solvent such as toluene or xylene in

order to allow,the ‘reac- tion to proceed nore snoothly, but theyi!are

not_;akways necessary. . ... 1,343,183 cycl oprapanecarhoxyl at es. re50r esent ed

by télsae formupamalﬂo of course, i Wetmue t heir-'geonmetrical isoners:

whi ch exi st due to the stereoisoneric nature of the cyclo- 20 BT

propanecarbox@Wic acids of theformulae (1V) and (V), and thei tical

i soners which 20 exist due to the asynmmetric carbon at of the

al cohol s of the fornul ae ( 91) , - and of the

cycl opr opanecar boxyl i c a4 zﬂEgL§ ,ﬁ@‘?ﬁV) and (V). Usi ng

processes within the present |nvenkham “he foll owi ng conpounds can eaS|Iy

be prepared, but the present |nvent|oncﬁs st limted to these. 25

Conmpound No. - Formul a I

25

5- Pr opar gy - [e?P?Wﬁﬁﬁyﬁ&WWﬁPﬁﬁﬂj%Eﬁr?gﬁﬁWhE#aW@mﬂmﬁwwhm (2) [err]
5- Pr opar gyl - [eﬁr] et hynyl furyl pyrethrate (3) 30 [err]
5-Propargyl -[efr]-ethynyl furfuryl 2' _

, 2", 3 3'-tetranethy|cyc|bpropa ’Eemgoxglate o 5

1 343 163 CHOC —Cl Socvte

/
cecw c\ s

5 5-Propargyl-e-ethynylfurfuryl-2’,2’-dimethylcyclopropanecarboxylate 5
(6) '

/cw';
c=cH EH=C

I]:cﬂoi' —cH—H CHz
P
HEmECHz 0" O, \

_ Z-Methyl-S - gyl~3-(u-eﬂ1ynyl)ﬁ1ry‘lmeﬂ1ylchrysanthemate ’
@

cmcy
exoc—cy—c_
HemccHs 5 e ews
.Ol CH's iy \ s : |
2 - Methyl - 5 - propargyl - 3 - (o - ethynyDfurylmethyl 2’,2/,3’,3’ - tetramethyl-
10 cyclopropaniecarboxylate 10

®

o o /C'/fg
//ane‘c.tfg[lc%c!*—-c{-—c'w \//,
cHpemeh c/:\ '
5-Propargyl-a-propargylfurfurylchrysanthemate
©® '

o 7
< 4=
#e -cc.c/zJ[_ o ]- CHOC— cx{—fw Sens

= . >¢
CHy cH=Cy s et

5 -Px«opérgﬂ-a-‘eillyl-fﬁrfurylchrysanﬂmmate



Conmpound No. Formul a (4)
5-Propargyl-[err]-ethynyl furfuryl 2',2",3 -trinethyl cycl opropanecar boxyl ate
E |

(5) [err]

Propargyl -[err]- ethynylfurfuryl 2“-dinethylcyclopropanecarboxylate
5 6 :
2- Met hyl - 5-propargy|-3-([err]-ethyny|)fury|nethchhrysanthenate
(7) [err] 2 - thhyl -5 gﬁ rﬁ% - 3 - [err] - ‘
ethynyl)furymthyl 22 3" 3 . totediW¥. 10  © &
cyclopropanecarbom&hmumdhh " Formula - .10 G
(8) '
5- Pr opar [err] préB%rgylfurfurylchrysanthenate (9)
[err] £ o P
e Ecc,t/z Uc;/oc"— c,e{—_/lw _ \ <Hz
P Cﬁzc".”m/ \Cllg
5-PrOpargyl—2~(a—propargyl)thenylchrysanthemate
an - |
: _ cHx
e
: 0 an=c
#caccflz—[_:,'—.iwagz—cﬁ—lw s
C.
C=CH ity \cx/_;
5 ~ 5-Propargyl-2-(e-ethynyl)thenylchrysanthemate - - 5
(12)
o o
HomceH, Mmc“_m_ o
\ vd \ ”g
c=cy s \ '
5~Pmpargy1-2;(u-e£i1yny1)ﬂi§hyl | 2",2’,3’,3’-ten'améth§1cyélopropéhecarboxylate
(13)
S /C‘ﬂs'
— ” e . GH=c
Chz=CHCHy Mcwoé': —-C/I—cl'// ey
. cmcH cfsc\cf/s -
. 5-Allyl-a-ethynylfurfurylchrysanthemate
14
Araamgaq—[;jla%m_a%__c SR
10 _ Np? e 10
G'f C'ﬁs

~ 5+(3’-Butynyl)-a-ethynylfurfuryl 2//,2"/,3",3’ ’-ﬁetramethylcycloprdpaﬁecgrbmtylate
15) .

CHz ocwzc;/:_,J[ lc”ac_c.”__ c'z/ oz

5-Methoxyethyl-o-ethynylfurfurylchrysanthemate



5-Propargyl-[err]-allylfurfuryl chrysant hemate 6
1,343,163 6 Conpound No.
ForrH-a et Syttt
5-Propargyl -2-[err]-propargyl)thenyl chrysant hemat e (1 1
5 . 5-Propargyl -2-[err]-ethynyl)thenyl chrysant hemat e
5 (12) 5-Propargyl -2([err]-ethynyl)thenyl
2',2 , 3' -tetranetrhyl cycl opr opanecar boxyl at e 13
[er r 17 C y. y P p1,3.43§1'635 J (13)
Nt Compound No. _ Formula
' (16) . @
c“//oc-»cw——-cl/ A
HC=ECH o @ "‘" ¢ 6‘// \C'//.s'
2-Clﬂ0r0—Sapropargyl-.-’»-(a—dﬂiynyl)fqrylr’nethykhrysanthemate-
a7 |
_Cobls.
nu o
S PN .
. CHz CHz
5 5-Propargy1-a—ed1ynylfutfuryl 2’ 20537 -mmethy1-3'-ethylcyclopmpanecarboxylatc 5
(18)

-

10

15

NG cﬁ'z\ . A
o2 . v A &y
1 St ey —H-COCH s

()
CHp CHz ) . C. (]
A s CHz

5 - Methyl - « - methylfurfuryl 2’ - cyclopentylidenemethyl - 37,3/ - dimethylcyclo-
propane - 1” - carboxylate

(19
C//z . C‘//z
\ . . .
_Se=cH c<c/c// f.a.cﬂ—(}c@
CHz* CHa P N
) . CHy CHz _
S - Methyl - « - phenylfurfuryl 2’ - cyclopentylidenemethyl - 3’,3’ - dimethylcyclo- 10
propane - 1’ - carboxylate
(20)
/”2 . C‘ﬁé\ ’ .
iz C=CH CH——CH . 0. 0, CH .
C oarop Ooa
. . \Cﬂ . .

. _
' | CHy

5 -Methyl ~a~{p - tolyl)furfuryl 2’ - cyaclohexyhdmemethyl 3’,3’ - dimethylcyclo-
propane - 1’ - carboxylate _

@1

Lo Clz
/
e c=cH - CH —cH—C, O- C’//—[)—C‘!_/;
< s ~ .7 1 o 15
| Xt e 5L 2 . ‘

C‘//s C'//_s .
: ocHs

5 ~ Methyl ~ @ - (p -~anisyDfurfuryl 2’ - cyclohexylidenemethyl - 3,3’ - dimethyl-
* ‘cyclopropane - 1’ -~ carboxylate . o



5-Allyl-[err]-ethynyl furfuryl chrysanthemate (14) 10
10 5-(3"'-Butynyl)-[err]-ethynyl furfuryl
_2",2",3",3"-tetranethy

5- Met hoxyet hyl -[err]-ethynyl furfuryl chrysant hemat e | 1, 343, 163
7 Compound No. Formul a (16) [err]
2- Chl oro-5-propargyl -3-([err]- ethynyl)furyl nmet hyl chrysant hemat e
(17) [err] 5 5-Propargyl-[err]-ethynyl furfuryl
2,2 ,3 -tritethyl -3' -ethyl cycl opopanedstb®iyl ate 5 (18) B
Compound No. Formula ' - N
G
. . /C'//z » Cfn
Py : /cec'// M--—;cw-i' JO.CH s
\d'flz C‘/Vz C{ CHz - ° .

5 - Methyl -2 - (p - chlorophmyl)furfuryl 2’ - cyclohexylidenemethyl - 3,3’ - di-
methylcyclopropane - 1’ - carbozylate

(23)
. . cl'”z > CHa ’ .
5 C=CH - 4'!/——6'//—&'06#—0: L O =
Chige c'/{z c g ] Wi “e
C.” \% C=cy

5- Aﬂyl - ulz'- ethynylf\irftgryl 2’ - cyclopentylidenemethyl - 3/,3/ - dimethylcyclopro-
pane - 1’ - carboxyla
24)
Syl -
Je=cH- "(““/"”"i'“'.‘"o_"”z eH=Cty

CHa CHy
o c‘l/; c'ﬂ.;- CHaCE=CH ‘
5 - Allyl - & - propargylfurfuryl 2’ - cyclopentylidenemethyl - 3/,3 - dimethylcyclo-
10 propane - 1’ - carboxylate '
(25)

i C'f/z-'cf/{
= CH CH—— cw—c'ocw-[_)— CHpcH=CHz".
l P e 2

CHpe CH-, 6'
2= cﬁ; cHe CHz

5 - Allyl - @ - methylfurfuryl 2’ - cyclopentylidenemethyl - 3’,3 - dimethylcyclo-
propane - 1/ - carborxylate

(26) ‘ -
CYope CQ .
C=cH: cﬂ——cw—c'ae//—&ﬂ 4!
o - g 7 l " i & %%
C'”z . "l/z / [~4 o

eds ews’ =k

15 5 - Propargyl - « - ethyny]furﬁu'yl 2 - cyclopentyhdmmnethyl - 3,3’ - dimethyl-
cyclopropane 17 - carboxylate

27N
) c.‘lz'cﬁ.z f'l‘"” .
O ==t O~ Gl COCH S cttscmcH
7 N ] @- e

CHz* CHz P C. o
CHx \Cffs fisc

2- Methyl 5- propargyl 3-(a- ethyﬁyl)fufylmethyl 2’ - cyclopeuntylidenemethyl-
3,3' - dimethylcyclopropane - 1/ - carboxylate

10

15



[err] 5 - Methyl - [err] - methylfunfuryl 2' -

cycl opentylidenenethyl - 3',3" - dinethylcyclo- propane - 1' -
carhoxyl ate /1gg_rpu1 10 5 - Methyl - [err] -
phenyl furfuryl 2' - cyclopentylldenenethyl - 3,3 - dinmethylcyclo- 10
propane - 1' - carboxyl ate (20) [err] 5 -
Methyl - [err]-(p - tolyl)furfuryl 2' - cyclohexylidenenethyl - 3,3 -
di et hyl cycl o- . propane - 1' - carboxylate (21) 15 -
5 - MRhyl - [err] (p anisyl)fhwwﬂﬁwl 2" - cyclohexylldenenethYI - 3,3
- di mgLNyT - cyclopropane - car boxyT at e
1,343,163 mpomd No o ound No. “Formula For ml a @/ (22)
(28)
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v | l >q-cs¢/ C#—;CFJ—COCIIQ—C’A& =cy

5 - Propargyl ~ -~ propargylfunﬁnyl 2/ . cyclopentylidenemethyl - 37,3’ - dimethyl-
cyclopropane - 1’ - carboxylate )

29
_ c//z-cﬁ\z
5 . qu'.c@c—m-a{__zw-iafﬁp—cwzc;cf/ 5
T Sews F
S - Propargyl - 2 - (x - ethynyl)thenyl 2’ - cyclopentyhdenemethyl 37,37 - dimethyl-
cyclopropane - 1’ - carboxylate
: €
. He c(; wcy/ .
L C SEH e CHf e CO—
v oy + g /\c’ ’ Z_)—c//zcecﬂ
N s
cHs CHz
2 - Methyl - 5 - pmpargyl 3- (u ethynyljthenyl 2’ - cyclnpenyhdenemethyl 3’,3'
10 dimethylcyclopropane - 1 - carboxylate 10
€3]
A s _
' %c=av e@—cw—colc//—&cﬁgcwz oz
CH, Cf/ ] .
z 2 C'//z \c‘fls é‘fﬂ
5.2 - Mzthoxyethyl) « - ethynylfurfuryl 2’ - cyclopentylidénemethyl - 3’/,3"/-
dimethylcyclopropane - 1’/ - carboxylate
32 -
’ . "’"z ‘
. _ _ %:-cw-c ——-c'/l—Cdc'#O—chc'ﬁz ocHs
C'II cf/ C
z " .2 / Wg
* 15 5 -cz"-Meduoxyethyl)- 2 - (o - cthynyl)thenyl 2* - cyclopentylidenemethyl - 3/%,3"- 15
dimdthylcyclopropaqe - l_f ’ - ca_rboxylate _
(33
CHp 4'”2

SR — e
c'wz -tz c-f-c(,cz _ m%—.

5 - Benzyl - 3. G - ethynyl)furylmethyl 2 - cyclopentylidenemethyl - 37,37 - di-
methylcyclopropane - 1’ - carboxylate



5 - Methyl - [err] - (p - chlorophenyl)furfuryl 2' - cyclohexylidenenethyl

- 3,3 - di- nmet hyl cycl opropane - 1' - carboxyl ate
(23) 5-_Alyl - [err] - ethynylfurfuryl 2' -

“'cycl opentylidenenethyl - 3,3 - dinethylcycl opro- pane - 1' -
car boxyl at e (24) [err] 5- Alyl - [err]
- propargylf ryl 2' - cycl opentylidenenethyl - 3,3 - dinmethylcyclo- 10
propane -1'  -“carboxyl ate . 10
(25) " 10 5 - AIIyI - [err] - nthghﬂurfuryl 2' - - 1o
cycl opentyl idenemgrn 3 —drmett] L,TO- ] ——propame—1{_
car boxyl ate nEb I}:’“"‘1?1'?6) [err] fé Propargyl - [err] - EJ

et hynyl furfuryl 2' -agyclopentylidenenethyl - 3' 3" - dimethyl-- 15
cycl opropane - 1' - carboxnggg Ly [err] -2 -
Methyl - 5 - propargyl - [Ex;jaycwethggy | met hy I -
cycl opentyl i denenet hyl - ’\m@ _ ? S—

C‘//s

5 - Furfuryl - 3 - (a - ethynyl)ﬁ:rylmemyl 2’ ; .cyclobutylide_nemethyl - 3,3 - di-
methylcyclopropane - 17 - carboxylate o : :

(35}
- bz ewcH
5 : B =G o G e O = COCH 5
s IS o L) -
ChHp - CHa Cl/{ \Cﬂ; o7 - S )

5 -2/ = Thenyl) - 3 - (o - ethynyDfurylmethyl 2* - cyclopentylidenemethyl - 3,3'-
dimethylcyclopropane - 1’ - carboxyiate - : A

Processes within the present invention will be illustrated in more detail with reference
to the following standard reactions. .
10 A. Reaction between the alcohol and the carboxyhc acid halide 10
A solution of ‘0.05 mol of the alcohol in 3 times its own volume of dry benzene is
mixed with 0.075 to 0.15 mol of pyridine. 0.05 to 0.053 mol of the carboxylic acid
chloride is dissolved in 3 times its own volume of dry benzene, and the resulting solu-
tion is added dropwise to the solution previously prepared above, when an exothermic

15 reaction proceeds. The reaction mixture is allowed to stand overnight with stirring, and 15
is thereafter mized with cool water to dissolve the pyridirie hydrochloride thus deposited, ;
and the aqueous layer is separated. The organic layer is washed with 59, aqueous hydro-
chloric acid solution, an aqueous solution saturated with sodium bicarbonate, and an
aqueous solution: saturated with sodium chloride in this order, and is dried over an-

20 hydrous sodium sulfate. Benzene is thereafter distilled out, and ithe residue is option- 20
ally, purified by means of, for example, silica gel chromatography or recrystallization,
when ithe desired compound is obtained.

B. Dehydrauon reaction between ‘the alcohol and the carboxyhc acxd
A mixture of 0.05 mol of each of the alcohol and the carboxylic acid in 3 times

25 its own volume of benzene, and 0.08 mol of d1cyclohexylcarbod1mnde is allowed to 25
stand over night in a sealed vessel. The mixture is then heated under reflux for 2 hours
to complete the reaction, and is thereafter cooled. The dicyclohexyhirea thus deposited
is separated by filtration, and the filtrate is treated using a procedure similar to that of
the standard process A, when the desired compound is obtained. :

30 C. Reaction between the alcohol and the carboxyhc acid anhydride 30

A solution of 0.05 mol of the alcohol in 3 times its own vohime of toluene is mixed
with 0.05 mol of the carboxylic anhydride (prepared by the reaction between the car-
boxylic acid and acetic anhydride), and the mixture is heated at 100°C for 3 hours, and
is thereafter cooled and neutralized with a'5 to 10%, aqueous sodium hydrogide solu-

35 tion fto recover the carboxylic acid by-product. The organic layer is treated using a 35
pl:'ocedure similar to that of the slsandard process A, when the desired compound is
obtained
D. Es(tiu interchange between the alcohol and the Tower alkyl ester of the carboxyhc

ach

40 * A mixture of 0.05 mol of the alcohol and 0.05 mol of the ethyl cyclopropanecarb- 40
oxylate in 5 times its own volume of toluene, and 0.005 mol of sodium ethoxide is
heated under reflux, and the ethanol produced during the reaction is removed by forma-
tion of an azeotropic mixture with toluene using a recufymg column. The reaction mix-
ture is thereafter mixed with cool water, and the. organic layer separated is treated

45 us?ﬁ;n procedure sumlar to that of the standard process A, when the desired compound 45
is ed.
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1,343,163 9 Conpound No.
Formil a %')R\ rerﬂ 5 _ Drnpargyl _[err] .

propargyl furyl 2' - cyclopentylldenenethyl - 3,3 - dinethyl-

cycl opropane - 1' - carboxyl ate (29) [err]

5 - Propargyl - 2 - ([err] - ethynyl)thenyl 2' - cycl opentylidenenethyl -
3,3 - dinethyl- s cyclopropane -1 - carboxylate _ (3Q)
[err] - "2 - Methyl - 5 -1pBagargyl - -([err] - ethynyl)ﬂhenyl 2'
oy »feny'ﬂ RIEEaii: es oe EAPEVAS LIS T 0
carboxyl ate Into a solution of 0.05 mol of the halide denved from the alcohol a (

[ err] the carbodylic actdin 3-tichde ith) WY @lfié | of acetohe képt at 156t ﬁsm-f uryl 27 -
cycl opent yl itige pfc0:@8t ot |of trie@Ylar@ihe in 3 times its owrgyolntetef) hestped ip émle -1" -

car b OX)ﬁl at e Wise, while being stirred. After the dropwise addition, the mixture is reflux 5

hours to complete the reéaction, and is cooled. ‘Triethylamine hydrochloride depos:ted 1s
separated by filtration and acetone is removed from the filtrate. The residual liquid is
mixed with 3 times its own volume of benzene, and the mixture is treated using a pro-
cedure similar to that of ithe standard process A, when the desired ester is obtained.
10 F. Reaction between the tosylate of the alcohol and the carbogylic acid salt. 10
Into a solution of 0.05 mol of the tosylate in 3 times its own volume of acetone,
0.06 mol of the sodium carboxylate (prepared by reacting the carboxylic acid with an
equimolar amount of sodium hydroxide in water, and removing the water by distilla-
_ tion) is added gradually at room temperature, while being stirred. After the addition,

15 the mixture is refluxed for 30 minutes to complete the reaction. The solid deposited is 15
separated by filtration, after cooling, and acetone is removed from the filtrate. The resi-
due is dissolved in 3 times its own volume of benzene, and the solution is treated using
a ?; procedure similar to that of the standatd process A, when the desired compound
is obtained.

20 In carrying out the standard pmcessw mentloned above, the amounts of the start- 20
ing materials, may optionally be decreased in a fixed ratio, As an Example, the results
obtained, when the compound (I} was synthesized using the standard process (A} from
the carboxylic halide and the alcohol as shown. _

Example of the synthesis.
25 A solution of 2.0 g (0.013 mol) of 5-propargyl-u-ethynylfurfuryl alcohol and 2.9 g 25
_ (0.037 mol) of pyridine in 30 ml of dry benzene was cooled and kept at 10°C or below
* with ice, and a solution of 2.3 g (0.013 mol} of chrysanthemoyl chloride in 5 ml of
dry benzene was added dropwise thereto. The ice-water bath was removed after the
addition, and the mixture was stirred at room temperature. overnight to complete the
30 reaction. The reaction mixture was. poured into cool water to dissolve pyridine hydro- 30
chloride deposited, and the organic layer was thereafter isolated. The organic layer was
washed with 5%, aqueous hydrochioric acid solution, a saturated aqueous solution of
sodium bicarbonate and ‘a saturated aquéous solution of sodium chloride, and was dried
over anhydrous sodium sulfate, Benzene was distilled off under a reduced pressure,
35 when 3. 8 g of a yellowish orange oil of 5-propargyl-a~ethyny1furfury1 chrysanthemate 35
(np*® 1.5049) was obtained.
Elemental Aanlysxs

: C(%D H(%Q
Found 7748 720
40 Calculated 77.39  7.15° o | 40

(as ConMOs)

The results obtalned usmg the standard process&s are shown in the following
Table. _ .



(32) [err] 15 5 - (2" - Methoxyethyl) - 2- [err] - ethynyl)thenyl

2" - cyclopentylidenenethyl - 3",3"- 15 di net hyl cycl opropane - 1"
- carboxyl ate (33) [err] 5 - Benzyl - 3 - Jerr] -
“ethynyl)furylmethyl 2' - cyclopentylidenenethyl - 3,3 - di-
met hyl cycl opropane - 1' - .carboxyl ate _ Conmpound No.
Formul a . (34) [err] 5 -
Furfuryl - 3 err] - ethynyl)furylmethyl 2' - cyclobutylidenenethyl -
3,3 - di- 12 ‘et hyl cycl opr opane 1343,163- car boxyl ate T 12
(35) _ 5 -(Z - Thenyry -3~ (Terri— E[hynyi)fylyincthy:kgf*-
ycl opentyl i denemet hyl - d7, 3" - _ -~ difnethyT ¢ycl opr ppane - 1' -~
car boxyl at e Processes«Wiﬂth tbq prqunt dantipn wll be
illustrated in nore detaijl Wthireterence’ : :
. é‘ : 12} 33 Q) =
m : NN =< 25
'g ~ b~ oo ~~ © o
§lo|%8 |85 |83 8@
| |FEg|RRg|erg |veg.
A A N S
5 B2 B3RS (3R |83
g £3&|238|288 |&38
« .y i
g S
PEN N [ a
| #8] = @ iy 3
& ﬁv = | " | K ol
. d
it ‘
Hd | a8
JE< AL 8
=]
g 1
gg 2| 8 | & e
>
g < < < <
B
9 | bo ld,o
&% |Hg T |ab%s F4g. |
Bap |2 L
eRE|5s |d8s [3EE3|Ecte
B 4i 53 gg AELS | 553
5] 588 |4% |BY |JEEE|IEET
g __v‘cg' _l."'o" .&lg ---'--|E
» — %
se |2E3|2E7|EE gae-
EEE 54 | 85 | BN | E5s
BEE | ATE |ATE|BEE |5
258 |PEE|CEL (EL |5EE
=1
g,g - N 0 -




to the follow ng standard reactions. 10 A. Reaction between the al cohol

and the carboxylic acid halide 10 A
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tion of 0.08 nol
added drop- 5

of triethylamne in 3 tinmes its own volunme of acetone is
W se,

whil e being stirred. After the dropw se addition,

the m xture is refluxed_for 2 5

~and is cooled. Triethylam ne hydrochl oride deposited is
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properties that those
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11, 318/ 1970, published

Pat ent

No. 738,112. The follow ng Reference Exanples are given in order to denon-
i nproved properties.
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Ref erence Exanple 2. Conmpounds (1), (3) and (4),
5-allyl-[err]-nmethyl furfuryl chrystanthenate defined above.

5-benzyl -3-([err]-ethynyl)- furyl et hyl chrysant hemat e defi ned above and
nat ur al ethrin were respectively mxed in desired test
concentr at i-o@ deodori zed 5 ker osene;

g

5 roup of twenty houseflies was introduced into a (70
cn[err]) dﬁass chanber, and 3388 of an-oil spray of each ofi8the
above conpositions was -sprayed uniformy int _the glass chanbey/
under a pressure off 1|5. (g/p err] y«qgﬁan< o&ua gljass atontzer. ‘The .
number of flies kngckpd down| yes ovs as aaiﬁhctl of- | apse of tine,
and the 10 fligs knagked gomn afger 10 mnut es mere Jathefed and fed,
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Concentration [err] Mortality Conmpound

(% (sec.) (% Conpound (1)
01 125.. o2 {3)
0.1 110 65 4
0.1 120 36 5-Allyl-[err]- rrethylfurfuryl
chrysant henat e 0.5 >600 -
5-Benzyl -3-[err]-ethynyl)- _ furfuryl nmet hyI chrysan-
t hemat ¥ 1,343,563 - >600 19 .
Pyrethwn - - - ' 0.1 - 13 ~35
15 R Ref erence Examgl e 3 | @
15 ' -rrpcum? Zi) (Sb Iand 4T I 5- al ylw]:err] -rret hyl f uM-tr yl
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(3) 0.2 100 100

(4) 0.2 100 91

5= Al IiH—er—rethyur fury ! chrysant hemat e

0.2 -0 . 65 :

5-Benzyl -3-([err]-ethynyl)- furyl met hyl chrysant hemate

0.2 @\ 0 89 Allethrin

0.2 100 74 In.the preparation of
an insectici @il _conposition_containi ng ¥44#pound wi t hin ‘ the 20
present invention ascsosfd 6 mnmagyﬁ%&@ﬁoomb&mds%&ﬂ%tﬂe%m Ecerabk?"t 0
di ssolve - titehpad bave '--1 1) Dhsectividalprepegiad that dioed gived in Faptmble BStent Wit

met hyl napht hal éne Homk¥e118:318/4370, qublishedsin the official hdetter ey tthecspesificasipriof opting
the cenventi gnal F-yelaim gﬂl"‘f"ﬂ%RﬁS’fF’ﬁ Fragmies ge givep in order to demgor gt pr
allethrin of using aAnijrd@agesana @vmmgmqﬁnﬂi@yrepﬁwgl gnul ated into ang of

t he conventional forns such as 0|I sprays errul sifiable '
concentrates, wettabl e powders, ;g S, erosol s, nosquito coils,

furi gant s_ef f ecti ve ogo gtk BleqlARE TAHBAPRRG SUIEK cor remectivety ck HRES OF
fum gant such as toupo@antly (Bf 4&6&&(\5)35@11&1 @eéi}; bdnor fum -
10 gant leCOWpJﬁHMSde rp icatgon| Norrfu,m;/m@, Orbeaty u-cﬂiyn;tl)abjrlﬁeﬂmt erigls

so that the actlvg‘mf@‘:‘;” ofa ml ﬁ‘ s.are rel eased as vapour even at
) ald osq

room tenperature, lm to co;l 1gm.t awg %ﬁcﬁam %I‘ sol i ds

conbi ned with att ok dottom @rthdglhsk Shamber. TS hidnibeof iddiditoes knocked dowk@HRAS
wi thin the pesen m?\’/eﬁtap%wf gy viae them blamﬁédwmﬂtmmm Tlnsmtm:reﬂsaied ef fasts

by . the ¢ [ﬁl‘ ‘é!"" ﬁlre"f’ 190%eclm 10 (KK}
3, 4- met hyl enedi 0x}s W fe‘d and- svere ali? ) aft Iﬁﬂmﬁs chﬁ#g:t ﬂ %; her
(hereinafter ref edaaedadtamvemrepbspeed&a

met hyl enedi 03y- 4- 2-( t5 S8) qgﬁbﬂmkbéni@%nqda@qf einafter referred t2o as
sul f oxi de), m fﬂ@ %ﬁ%ﬁ@%‘%ﬂbﬁ%ﬁ%‘)n@%?WIm°i‘}“§°¢‘€li-oxane

(hereinafter referred to as sufrox- ane),

N- (2- et hyl hexyl ) - bi cycl o[ 2, 2, 1] hept - 5- ene-2, 3-di car boxyi mide (hereinafter
re- ferred to as I\/GK 264), N-(4- pentynyl) pht hal i m de or

O n-propyl -O propargyl - 20 . phenyl phosphonate (hereinafter referred ~
to as Ni A-16388) or particularly in the 20 : preparation of

nosquito coils, it may al so be possible to enhance the effect by the addi-
tion of a known additive such as terephthalic acid, isophthalic acid or

2,6-di-tertiary- butyl - p-cresol . On the ot her hand,
a nmul tipurpose insecticidal conposition may al so be prepared - 25 by the
conbi nati on of conpounds within the present invention with other biological
25 materials, for exanple, a cyclopropanecarboxylic acid ester
type insecticide, such as pyrethrumextract, allethrin

N- (chrysant henoxynet hyl ) - 3, 4, 5, 6-t et rahydr opht hal - _ i mde
(hereinafter referred to as phthalthrin), or 5-benzyl-3-furyl nethyl

chrysant hem ate [hereinafter referred to as Chrysron (a

regi stered trade mark of Sumtomo Chem - 30 cal Co., Ltd)], an organic
chlorine containing insecticide such as DDT or BHC an 30 organi c

phosphorus contai ni ng i nsecticide such as O O di nmethyl -0 (3-nethyl-4-nitro-
phenyl) phosphorothioate [hereinafter referred to as Sumthion (a

regi stered trade - mark of Sum tono Chenical Co., Ltd)], or

O, O-di net hyl - O (2, 2-di chl orovi nyl ) phos- phate (hereinafter
referred to as DDVP), a carbamate type insecticide such as 1-naph- 35

t hyl N-net hyl carbamate, 3, 4-di net hyl phenyl N-nethyl carbanmate or

3, 5-di et hyl -, 35 "~ phenyl N nethyl carbamate and ot her

i nsecticides, fungicides, acaricides and herbicides, and with
fertilizers and other agricultural chen cals. '



- ,and 50 parts jof

The process for the preparation of insecticides will be illustrated with

reference to the foll owi ng Exanples, in which the nanes of the
—conpound nunbers nentioned above,

and parts and % are by weight, and nesh sizes, 40 where given,
are those of the U S. Sieve, i.e. the nesh value is the nunber of aper-
tures per inch. 24
1, 343, 163 s 24 a0
Exanptie 36. ’ 0.2 Part3aptssone of each of the corrpounds (1) to
(35) was dirssorvea respectivery. — 1N _deodori zed Kerosene to0_make it
LuUp to 100 parts, when a 0.2%oil spray of each com po vas
obt ained. 5 Exanpl e 37!

. M xtures each of 0.2 part of one of the conmpounds (1), (3),
(7) (23), (26), (27) and (33), with 1 part of piperonyl butoxide
were respectively dissolved in deodorized kerosene to nake each of
themup to 100 parts, when an oil spray of each conposition was
obt ai ned. 10 ' "~ Exanpl e 38.
10 M xt ureq eagh -of 0.2 part of one conmpounds (18), (22),
(29) and (30), with g.2|& part DDVP were respectively dissolve in
deodori zed kerosene to._.‘,ré(ﬁ eRClg oR t&em & ® Rup to 100 parts, when an

oil spray of each co 8<|§T’ n was obt ai ned.
Exanpl e -39. 15 20 Rarts of one of each off the conmpounds (1), (4),
(5), (6), (8), (12), (a’E) and (17). 15 0 parts of the emulsifier
Sor pol SM 200 (Trade k of] Toho Chem cal Co.) azf . 70 parts of

xyl ene were respecti n:§><xed and dissolved with stirring, when a series
of enul sifiable concenirlaggs sea ngai nkNg %«0f one of these conpounds
was obt ai ne z (Ea § %1 ? E é %0 Exanpl e
A0. & 5 = 20 Parts of
one of each of the compqunds (29), (30), (32) and {(33), 20 parts of
sufroxane, 10 parts duyl-si-fi-e a¥e 4260 (as mentioned above),

"stirring, when a seriles

25 EQ o 41 _
25 Sol ut}igrs %qc% & B g &of Sne 6T The compounds (1), (3),
(12), (14) and (15) i n<>4.(3s m of methanol were each uniformly m xed,

wWith stirring, with 9.'—:Ic
m xture of Tabu powd
3: 5: 1), and the net

a carrier for a nosquito coil (a

i xing ratio of

kneaded with 30 rﬁeg ts were made up in a
conventi onal rmanner qre 808 ¢ f whé& & peries of nosquito coils
was obt ai ned. Mg W oo © g 0§ 9 _ Exanpl e 42.
Usi ng a procedure si nk | gr t hat described in Expnple 41, 0.6 g of one of
each of the lcorppounds (23), (25), (26), (R7), (28) and (31) were
treated using 99.4 g pf the
| |
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AERERIEE
& a & - %_s‘ EE'
AR
8 8 A & 2




35

Solution each nf_ﬂ 3 g of one of

sanme carrier as that nentioned in Exanple 41, when a series of
obt ai ned.

t he conpounds

35

nosquito coils was
Exanpl e 43.

(18), (23), (26),

of net hanol
described in Exa
40

Sol utions eaghp of 1 part ot one of the pgﬁp@pnds (1)

wWth 2
m xed with 97 part
gri ndi ng machi ne.
45

procedure degtrrbedmww.Exa

each of the conpo
di at onaceous
50

10

50
(6), (7), (11) an
of Sumit hion (Tra

(29) and (33),

with
were treated using a procedure simlar to that 40

0.3 g of allethrin in 20 n

41, when a series of nosquito coils was obtained.
Exanpl e 44..
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7.5 parts of xylen
a series of aeroso
Exanpl e 48.
Exanpl e 46, 0.2 pa
(35), 1 part of py
deodori zed kerosen
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e compoun
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t of one

ids (33),
par

osol.s.

of the cdg

.2 Parts

10.4 parts of deodorized kersosene and-
Atons 300 (Trade nmark of ‘Atlas Chem ca
fied in 50 parts of pure mater

lt crglry:é)’ o

themate menn

10 1

(34) and .
ts of

npounds
of
part of

Co.) were enul si-

~and the enulsrons wer e

arts of
d
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Vess I s
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3:1, whereby a serm@sweat rdgbd bmeebme&a&e&sms&&ea toahroegt, oil sprays.

o of

5 Ml of each of the oil sprays was sprayed for: about 7 seconds by means of

Campbell’s turn ‘table apparatus [Soap and Sanitary chemicals, Vol. 14, No. 6, 119
(1938)], and the shutter was opened 30 seconds after the start of the spray. A group of

20

about 100 adult houseﬂies previously introduced into a lower part of the apparatus was
exposed to descending mist for 10' minutes, and the number of knocked down flies was

observed. All of the flies ‘were transferred into an observation cage, were fed and were
then allowed to stand until the next day. The number of dead and alive were observed

25

to calculate the mortality. The results are shown below.
Insecticidal effects of the oil spray on adult houseﬂxes —

*

,ﬁ t ai ned.

la se of time, and the



Exanpl e 50.

15

Using a procedure simlar to that described in

Exanpl e 49, m xtures each of

(25),

(27) and (28),

Sum t ono Chemi cal

Co., Ltd.),

0.2 15

with 0.2

part of one of the conpounds

2 parts of piperonyl butoxi de,
deodori zed kerosene and 1 part of an enulsifier Atnps 300,.were treated to

11.6 parts of

obtain a series of water-based aerosols. 20

Exanpl e 51. i . 20

M xt2¥ es each of 20 parts of onigd43163t he corrpounds (1) and (14), 21/@5
part“sﬁf 1-napht hyT N-met hyl carbamate and 5 parts of Sor SM 200

. were kneaded with : ')nar'rq of 300 nesh aIC|namx|ng and
gri ndi ng machi ne, when a ser|es of vet tlatimeck down powdef's was obt ai ned.
25 Concentration mq'ig?ﬂqg g@rmhty '

. 25 Compoundysi g a prockdur %% ni 1jar®fE™ At des(;/?)l bed in Exanple 51,
m xtures qi_20 parts —of one ofl each of the conpo ds (26) and
(33), wthGmpamtigl)of 3, 4-di frethyd.ghenyjl -N- 100 wet hylfcar bamat e and 5
parts of Sor pol 3/5200 wer e {reat wi tth 70 lg@rts of 1?390 mesh talc
to obtainja sérire )of wet t abl e powders. _ _

Exampl e 53. - 0.2 100 91 30

M xt ures gach of 5 arts of {one of thg conpounds (1), (33) and (35), with
5 parts | >Alyemeyligndi sper sing ,agert Toyofign{n CL:(Trade mark of
Toyobo Co.}|) chr"?é’“’gﬁmf)arts of G3M cl ay (Trade nmark of Zeaklite Co.),
wer e kneadeidsehiyl-a-(mtuynylg and|gri ndi ng - maghi ne. Watier was t hen
added to t|hefursimethyt euysinthemat 0% an®@nt Hased oh the weidght 35 of the

m xture, ang. products were knggded {furt with stiprring, granulated by
35 : means of a granulator An Lr-dried whereby a series of

gr anul es was obt ai ned.
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e present invention with
mtena‘ls, for example, a cyclopropanecarboxylic acid ester type insecticide, such as

other

ﬁf"d{egg‘fgﬁg‘i obt g ned.

N-(chrysanthemoxymethyl)-3,4,5,6-tetrabydrophthal-
imide (hereinafter referred to as phthalthrin), or 5-benzyl-3 fury']methyl chrysanthem-
ate [hereinafter referred to as Chrysron (a registered trade mark of Sumitomo Chemi-

cal Co., Ltd)], an organic chlorine containing insecticide such as DDT or BHC an

organic phosphorus containing insecticide such as 0,0-dimethyl-O-(3-methyl-4-nitro-
phenyl) phosphorothicate [hereinafter referred to as Sumithion (a registered irade
mark of Sumitomo Chemical-Co., Ltd)], or ‘0,0-dimethyl-O-(2,2-dichlorovinyl)phos-
phate (hereinafter referred to-as DDVP), a carbamate type insecticide such as 1-naph-

35

thyl N-methylcarbamate,

and with fertilizers and other agricultural chemicals. =~ .
The process for the preparation of insecticides will be 1llustrawd with reference to
the following Examples, in which the names of the compounds are represented by the

3,4~-dimethylphenyl N-methylcarbamate or 3,5-dimethyl-
phenyl N-methylcarbamate and other insecticides, fungicides, acaricides and herbicides,

compound numbers mentioned above, and parts and %, are by weight, and mesh sizes,

35

where given, are those of the U S. S1eve, ie. the mesh value is the number of aper-
tures per inch. ' _
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Exanpl e 58 A mxture of 0.3 part of the conmpound (1), 0.1 part
of 3- phepexybenzyl chrysan-———— themate 0.8 part—ofthanite (i sobornyl
t hi ocyanoacetate: synergist) 6.5 parts of xyl ene : and 7.3 parts of

deodori zed kerosene was treated using a procedure simlar to that des- 5
cribed in Exa@ 46, when an aerosol was obtai ned.

5 Exanple 59. - A

sol ution of .0288 part of the corrpound (1)1,343,18 parts of S-421 (octachl or o -
propyl -ether: Synergist), 6.2 parts of Y1 Ehe 6and 7 parts of deodorTZzed u"

ker osene was 02925 %f onellst el of Prel¥bd 18 (3%} L&Y didsivell R@peclRBCT | bed
Exanpl e 46, when afin ﬂ@d@ﬁﬁ]keﬁgaﬁet%%ak?nttf tl&ﬂﬁﬁﬁéﬁwhen(?(b)z% oxlspra;o?%;ajchcmn-

10 £ PoundwaSObEmahpl e 60. - 27 A mxture of 15 parts of
the conpound (1), 5 pay. 0 a e

enmul sifier Sorpol jﬁ&:s LCh ﬁﬂ&&f ﬁ&d &éf‘ds@g,m‘é 23)’ %] <27)
stirring, when kerosene 18 fhalke eiid] hipao tBpary) whatag oilvaﬁamre&hambosx 0315
Exanpl e 61 . was obtained.

. 1 . ' 10
i o o™ o L Mmoo VRS ol st i

procedure simlar ﬁlptdlbabard,eﬂmanbﬂsbﬂyrbfeachcomposmoﬂtariﬂithl&edé‘rl when a nosquito

coil was obtai ned. jg Exanpl e 62.
20 Ar$0l Ut i 08y B O dneGs Gl b ﬁmﬁmﬁq o dadedab fbaan, 15
5- propar gyl - 2- et hybpams iﬂzemulslﬁer Sor )ic’lg4 g/ éﬂgxgl&?m(ﬂ?i

sui t abl e anmobunt of 70Iphm¢ifxumwmre3pma¢13enhxm;a lved with stirringy lwdmeajune

simlar to that de$fcmpefeblercopsentrars cachcontgipiag 2876f ¢fAng 96 ﬂl‘?ﬁé’dc"?"ﬁwﬂ@gﬂﬁt ed
with an. 'inseg§i ci QDY i gant. effectlv%xW@Weat ed on a hot plate was o

obt ai ned. 20 Parts of one of each of the compounds (29), (30)Eesmh 233630 partdof
A m xture of 15 parsmfsvxutle, mlarteohpemmlm(l@)%rpﬂ @f m aﬁuﬁdabrde)lﬁldpf@r ts of

the 25 ﬂ%ﬁyﬁmgg? gqaggu @@d m’sgﬂﬂ&%d‘rﬂ&éaﬂ% when p sgriessofof

xyl ene with stlrrlng, enul si fi able concentrate was
obt ai ned. 25 | nsectici dal ef fBesiipte 4. t he conpounds wll be 25
further illustrated V\ﬁvlhﬂm%fadr@riceoft@e of the wmpoundﬁh@),ﬂ):l (llbs/\ﬁl €9 nRRanpl es.

30 methanol were eachfum i am.‘: d99 g carner for a

jto coil (a wé’r, arc owder in a.mixing ratio
30 S5 Eﬁ&%"s& ‘%&é e L e
and a 0. 2% oi bo sprayo yof water; and the ptaudnedmé)maderupataagveﬁmmmmeahﬂdydm&'al I am e
allethrin (techni ca’hﬂ’g!rser@}eﬁwuﬁgwdSWM{e _ simlar to that
described in Exanple 36 was sprayed by ng the Canpbell's turn

tabl e appar at US [Soawwh&mm%% rﬁ;ed MOtxampié 41, VB g & .0neldRach1938) ],
over about oftee s (28R €255 H{2M),t(27), @ Ind(3E B0ted eshpradd gadf ter
starting to sé‘-i ay, agrigr by thpfomensioned Ir Example 41, whep |2 sgeies (of mgyaBitpocodf wabout 35

100 flies) previou§ Y¥ht r oduced i nt o adx%ﬂoart of the appara-

tus were exposed to0 aspifgAeRE @3 FbiShe mdwtsg;qzs),w,ezggmr(g)emed to
an observa- - 0.3 g efollethringie 20 fnd df maimdol adeteomeael tsdig 8 ipenatutssiniilhr © hdatnext

day. A nortal ®y ofdem%lmgxa@alséimasenesofmoscw&?coalwestqwnﬁl 40 40
Wien using an oil spray within the preseRfnfhygntion, however, 80%or nore

of 40 Solutions each of 1 part of one of the compounds (1), (6), (13) and (15), with 2
parts of sufroxane in 20 parts of acetone were respectively mixed with 97 parts of 300
: mesh diatomaceous earth in a mixing and grinding machine. Evaporation of the acetone
45 gave rise to dusts. 45
Example 45. '
The procedure described in Examplé 44 was repeated except that 1 part of one of
each of the compounds (26), (33) and (34), and 96 parts of 300 mesh dlawmaicecms
earth were used, when a series of dusts was obtained.

50 Example 46. " 50
Solutions each of 0.3 part of one of the compounds (1), (6), (7), (11) and (15),
with 0.1 part of phthalthrin and 0.5 part of Sumithion (Trade mark of Sumitomo
Chemical Co., Ltd) in 7.5 parts of xylene and 6.6 parts of deodorized kerosene were
introduced into an aerosol vessel, which was equipped with a valve portion, and 85
55 parts of a propellant (a hqulﬁed peu-oleum gas) was forced under pressure mto the 55
_ vessel through the valve portion, when a series of aerosols was obtained.

" Example 47.
The procedure dwcnbed in Example 46 was repeated, except that 0 2 paﬂt of one
of each of the compounds (19), (26) and (31), 0.2 part of phthalthrin, 0.5 part of

&«



flies were kill ed. Test Exanple 2. About
50 adult northern house nosquitoes were introduced into a (70 cnferr])

gl ass chanber, and 0.7 m —ef—each—of—tte—ot+—sprays—obtarred—+n
Exanpl es 37 and 38 was 45 sprayed under a pressure of 20 |Ib. by nmeans
of a glass atom zer, when 80% or nore 45 of nosquitoes were-
knocked down within 10 m nutes. - : :

Test ample 3. - icidal effects on adult hOJ eflies of
aerg$ gfs_abi_a.i_ngd_l_n_acaml es Ag&j&}

48 49 _ 50 and 5 @.
exaifisned [Bpmidden, dsrresobf wwmgmmmhMrmg kamﬁeﬁtadyd,wthO anber
(6f t [ err] ) serisy geresply verobteinednl Special ities, Bl'ue Book ((1965)]. The results
were 50 as shown |n§xg,gplg%lovmngtable 27

1,343, 163 Using a procedure similar to that described in Example 46, 0.2 paré 6f dn8bif dhch 28
1,343 163 of the oompmmds (33), (34) and (35), 1 part of pyrethrum, 2 parts of xyR8e and 6.6 5

Test Examppes of deodorized kerosene were tiei] teiobtpin p pogiesob#feastit r at es obt ai ned in Exanpl e
39 and 40 were diluted 20,000 geamoie 40 LiNES With water, and 2 litres of
t he resultanmlﬁﬁle.uéahmﬁowa&df&wm&Q otnmg),quesbyndau),mpm styrene case

havi ng an ol plkshalthfin, 32X8ets cing qnlblamﬂcﬁlm ptt kersod@@ addar vae of the 5
nor t B&r n sd%pm@% M@Fsé #kof A Ch wapeylds nexd0 day it was
Found t hatie 500 eelo e gad o o e M mr%‘,sz., cach of the
erfU| sifiahl Iﬁxﬁ@fﬁ&ﬂi? :d}f Wiereby a series of water-based aerosols was obtained. - Test
Exanpl e 5. Ri ce plants were grown for 45 days after sowing in

1/ 50,,000 Wagner a amPe si.fi ent rat es
cont a|9n| n aﬁgo edsm (ng_éa nofxmflg% gpﬁ‘%mji E’zc fla | e
concentr atmk aibsumitomel Chxhitgd |Gos ymmxids,l nwspaaboiai ned by

di | uting - de@lorized kerosene and(J pajtrpfgn mﬂﬂﬁm 300 avexgetrenterhiocobfsipvider s obt ai ned in
Exanpl es 3?%6'&%%% sprayed in an anount of 10 m/pot The
whol ggwas covered with a W re ngimgod; about - 30 adult gpgen rice

| eaf hopper s \Mikwres ek adzlmds bihae of 1lhe cofiipbuindds (AN enddddy, EOOS putts pDT € of

h | @alfthp@-% eg3 parts)e§ Sorpol SM—200 were kneaded with
. E|‘e§t a(é;(J a}.”i‘émg mesh talcin a rmxmg and g}gdmg machine, when a series of weitgble

" 200 Wy of “eac ot ﬁ!lne ‘dust s obtmﬁﬁgszn Exanpl es 44 and 45 was msxed with

100 Wingfa puseiatutel sllar toctbatwesciibed in Examply SLamigkutehef 20ipsttur e was
i nt r oducedfi ‘6%’111’@@“’ ﬁ)and(33):wlth|§ g:mzd} 5’@%‘3’1' out 50 rice
weevi | s o gﬂ +HQ were Rt f30% overed. After a
week, 80% or nore o ri ce eV| s were dead.

30 Example 53. '30

Mixtures each of 5 parts of one of the compounds (1), (33) and (35), with 5 parts
of the dispersing agent Toyolignin CT (Trade mark of Toyoba Co.) and 90 parts of
GSM clay (Trade mark of Zeaklite Co.), were kneaded in a mixing and grinding
machine., Water was then added to the mixtures in a 10%, amount based on the weight _
35 of the mixture, and the products were kneaded further with stirring, granulated. by 35
means of a granulator and air-.dried, whereby a series of granul&s was obmned :

Example 54.
Solutxons each of 0.2 g of one of the compounds (1), (26) and (27) wn:h 02 g of
- allethrin in a suitable amount of chloroform were impregnated in. asbestos having an .
40 area of 2.5X:1.5 cm? and 0.3 mm thickness, when a series of insecticidal fibrous fumi- 40
gants effective when heated on a hot plate was obtained. Materials having an effect
eqmvalent to asbmtos, for example, pulp plate may also be used as the. ﬁbrmls carner

Example 55.
A solution of 0.2 part of the compound (3) and 0.2 part of Chrysron in 7 parts of
45 xylene and 7.6 parts of deodorized kerosene was treated using a procedure similar to 45
that dwcnbed in E’xample 4-6, when an aerosol was obmmed

' - Exam le 56.
Solutions each of 0.3 g of one of the compounds (1), (3), (6), (7) and (15) w1th
0.2 g of allethrin in 20 ml of methanol were treated using a procedure similar to that
50 described in Example 41, when a series of mosquito coils was obtained. 50

Example 57.
Solutions each of 0.2 g of one of the compounds (1), (3), (4) and (5) in a suitable
amount of chloroform were treated using a procedure similar to that described in Ex-
ample 54, when a series of fibrous masses each impregnated with an insecticidal fumi-
55 gant effective when heated on a hot plate was obtained. _ 55



20 Test Exanple 7.

20 About 50 adult houseflies were introduced into a (70
cnerrl—glass chanber —and a batt-ery—erver—swatt—otor—-fan (13 cm
bl ade di anet er) was placed in the chanber and - r ot at ed.
Subsequently, the_&ibrous mass inpregnated with the insecticidal fum gant
obtained in Exaﬂ'ﬁ was placed on an electrically heated plate and
vaporized in the 2 chanber. As a reﬁﬂé& 80% or nmore of the flies \Q@re
knocked down ﬁthl n 20 mnutes 25
Test Exanpl e 8. Lo .. -Onto the Baspk 58f gl ass Petrl di shes of 14~<{m
di ameter, were uni formnyxmmgt%ﬂpartofﬂwcompou@hﬂh Odfpﬁttr‘?@‘a#?‘gxgb
Exanpl es 44 and 45 98B m | Py pnggcet g;‘cg‘“ parc> o &rr]

pdori k as
and butter wag coa Q?Eﬁ 19 igedd| SN eaV| ng “an uncoat e_d
por- 30 fion of ‘1 .cm- |n Wi dth Subsequently, a group of about 10 -

adul t German cockroaches Fm;nple % oduced- tg__g{neach
di shes and cont act ed Qn?ﬁhlg:‘?‘ erg {uaanmgl e,‘%u ‘awdonzed l‘gﬁgﬁﬂﬁgsult
80% or nore of the rs Q0K R Qoo B : 46() e fan [AERHO] v
the knocked- diown i piasigs were dead on the th| rd day after cont act 10
Test Exanpl e ®. 35 s nt acéﬁx 6€%grl es . dp} Jlhgne
buckets were introgy q}:% ( was ARG1 70 mofxylmzl gpgﬁenof each
of the dusts obtai Q@ Tags1iry sm&da e ereto. After one
day, about 100 fully grown | arvae of t he noquet hhern housé nosquito were
i ntroduced i nl% ea e hat.  90% o e of

S A 03 DUE S L 1 SERFENLOE 040 ; § DAt IR0 ch
the larvae were de%ma son:lggnmlofm ﬁhvga;ntprgautnedusmsglapmcedure-psmularp tothatdeecnﬁ'[

Exanpl e 10. 40  Example 41, wHehl b fo®q@ifoltoiDivas abusasdl €S of (70 cmerr]) glass
chanbers, a group of about 20 aduIt northern house

m)squitoes wer e ntro uc tte 1 cm
bl ade ;‘%ﬁ st S 1';11&;2%1% I SRR, 70
r ot at ed. I\/bsqw to €Othat descnbedexam;ﬁdBt, a)ﬁb:ﬂus(ﬁe@ﬂn&n@ﬁatdach of
t he mosquito coil s withiaghinseaticidal dipmiganh efféctive winheppdoen 6411°t plate was obtained. 42 43
and 56 were ignited at both ends and o ﬁ%ﬁ gch of said coils was pI aced

in 45 eagh chamepumhScas paaet the o r(3)Imﬁ£tsQfDDVqu 10GRAs MRliee 25
Killed within 20 memulsifiér Soffol SM—200 was. dissoiwgd hpans of txhlenerwith birigy when 4ns

Test Exanple 11. mulmﬁabhcmcmmwg% wﬁl gyéﬁltpege{‘lstmegch e Ngyving, a

di ameter of 20 cm ﬁg}ﬁp‘ Wer e pl'aced: one upon
anot her ;. and one of tFI Br ous sses i npregnat ed Wlth 50 an

i nsecticidal fam gant él{ égkn&tggsg@obt ai nmtﬁxmmhnpl eés,SF ST and 62 was pI acéy
on an 50 CERREGE PihTTP. r
cylinder. Another dJFERESsYET A o .e%i’;laié}gge?" oslb AT % 2{ m and

‘&F‘{t; '-
being 20 cmin heig lea aiﬂ&tsﬁvam,emr@d MB'(]I938)],overabout a
hewed on35

net, and in wssch 20seaads Thesbus fwasl
rent

top of the flies (3 FraNpoot E%Lfor Hi‘h:tpq
was then passed thrﬁdg% tosm il the n -t
houseflies were kn WnW|th|n 20 ‘mi-nut es bythefum-.

gant. This prd@edure mwmmw%mmmwméwwm@e@mﬂh br 8

()

I-I.U

masses Exanpl es A & 62 with'the sanme result
29 AhoutS’ﬂadnltnor&xemhausemosqm es e ikcdtnced into a (70 em®) glass
29 chamber, and 0.7 ml of each of the oil sprl'ﬁsbtaﬁthﬂxamg_IQ 37 and 38 was

45 sprayed under a pressure of 20 Ib. by means of ‘a glass atomlzer, when 80% or more 45
of mosqmtoes were: knocked down thhm 10 lmmttes. o

' L Test Example 3.
Insecticidal effects on adult houseflies of aerosols obmmed in Examples 46, 47,
48, 49, 50 and 55 were examined by the aerosol testing method using Peet Grady's
50 chamber (6ft’) [Soap- and Chemical Specxalmes, Blue Book (1%5)] The results were 50
as shown in the followmg table o _ -



The effects of the insecticidal fumgants obtained in Exanples 57 and 62,

on german _cockroaches were exanm ned using a procedure simlar to

t hat described in Test Exanple 11 __and it was found that 100% of

t he cockroaches were knocked down within 5 30 m nutes by each of the
fum gant s. 5

Test Exanple 13. Usi ng the same apparatus as: th@descri bed in
Test Exanple 11 and 1 g of the mosquito coil obtained in Exanple
61, AIne side of which was igni tigd:.168he snoki ng - effect 26n adul t

norghern house nosqui toes was exam ned, and it was found that 100% 10
of the nobsquitoes were knocked down within 20 m nutes of snoking.

10 : - Test Exanpl e "14.

- A glass cylinder having a 20 cmdi aneter and 20 cm hei ght, both ends of
whi ch were covered with a wire net and in which 20 adult German
cockroaches were intro- duced, was placed on top of another gl ass
cylinder having a dianeter. of 20 cm and 15 being 40 cmin height. A
furthen glass cylinder having a dianeter] of 20 cjndi anmeter 15 and
bei ng 40:§ n Qel hthas then placed tHereon rosols )bthneg in
Exanpl gs ® ® En a5 net e & esp tl‘%/e S’p (ayeei tmwaqodlf*y fromthe
upper di de - f the cyllnder for : -one second. As aj result, 100% of
t he codk+p et—aowh—wtht '
cockroachg

al | owed
were 2
Test B
month 4
the em
emul si f
were t
equippg

tgndgatwlrggrrg ga re | sep 0% m:geom wt he opgkroaches
ed af ays.
15. Torrato | gnts which had been grownj}for one
S50W ng, were d pped for onef mnute {nto onejof each of
Qre(gared by di Luting 50 and J0Q tines 25 o W th water the
Rorfcerft r &t e¥ Bt & néd Rn| EqanpFesS3PT 6 anb1~63l~ 'Fﬁqy 25
bj ected to air}drying, anb tiransferr d to a plastic \Jessel
pt—t-—er —tpvef—HrtoHhg—vesset fe—+ftf-odueced—348- spot t ed
| adyy be es| (Epi | achna vigi nti oct o- pupct ata) &and 80% dr nore
' thergof V\.erge &ilgedq: a qdaysghysepgl of dha bQ thnesig g | diluted
emulssi gns) A repel I ent eff Ct was al'sp. donfirned] by the {act that| al npst no
30 & damape to the to o plants. tyegted withi the 5004{tines dijl uted

emuf&i qns wap observed, Ev though the beetles were alivg.

|3

o)

aches—ret-e—krotk T ' nllluto, atr t he
%Sknocked down re, 20 m nlut ds there ter aken out and 20
n

=

.

n

_Lze

Su

Testt? Exanp%e 16. Ten 3rdl td 4th insfar Iarvaﬁe of thg tobacco
cut\ﬁ)rﬁ g{odenla I|tura) re |ntro- . duced into each of a series
of @aeﬁ 5 qistes Jeaghl 34 Il ngdj @t er; o @ (& 35 o one of
eaclg of g pnul si ons preppred by d|| tijng 200 tjnmes with- wat er f|he
erru%| fli abI el 35 oncentrates dbtained | n Exanples 39, 60 and 63
prayed from a spray tpwer The . _——cutjmorne were then firansferred
to anotfher of a seri e;of etri dishep ijn S pl aced,
and al ljowed [T s€afd :y\,hEtn S0@o nGr ke df e Hed|after 2
days. }40 CLAI MIS: g
40 %/cl O opanecar b_
wher ei 1 ofrru a’

@
(@]
gj
L
Nejfes
Q.
(35)
s

X

e
Compqsznd 19)

@D

' =]
Compugnd (g)

€1))

L
I"\

>
sitiop;

\ ‘-'Compound (1)

gou

»
- »

Comﬁq

Aerosol of Example 55 :

Aerosol of
Example 46
Example 49
Aezosol of .

| Example 47
Aerosol of
Example 50

Aerosol of
" Aerosol of
| Example 48




45 wherein [err] is a hydrogen atomor a nethyl or ethyl group, [err]

is a nmethyl, ethyl, 2- 45 nmet hyl - 1- propenyl or
- 2-nmet-hoxycar bonyl - 1- propenyl group when [err] is a hydrogen atom
or Rerr] 1s a nethyl or ethyl group when [err] is a nmethyl or ethyl group,
and [err] and [err] are each independently a hydrogen atomor a
met hyl or et hyl @p provi ded t hat 29

1, 343,163 29 x

Test Exanple 582 The effect1$3431163t he insectici dal funigants %

ogt ai ned in Exafptes—57 amnd 04 S n cockroaches were exam\éé‘d
using a procedure S' s/ln @%ﬁﬁlﬁi&ﬁgﬁx&n 63§ and 40 were dixtad1p,@3011, and
it was found that 1 W%ngo A0 kfr@ak liesresieme ol intodgsed i PP
30 mi nutes by each s@fm&kmﬁaung areasof 23X30 cm? and 6 cm depth. About 100 larvae of the

5 5 orthern house mosqmto Weniglir;ggduced ﬁmﬁﬁ f 1t was found that 5

Usi ng the same appépé’t"ﬂ@‘ﬁg}fﬁ‘éwa 65T I'b in Test Exarrpl e 11 and 1 g of
t he nosquito coil obtained in E)mrﬂah@leﬁi one si de of .which Jnas

ignited, the snoki n% Rice plants werk fgeown fordd dang lnmgI %ﬂiﬁ;ﬁﬁ&es was

exam ned, and it CERR ‘i"m’t’ﬁg Qﬁ&i tediRtidgn 0C k 8]
; Bk fles 30
down wi t hin 2@0 mn en T tame wettableleso?nders obtained ni@lxamples 51 and 52, were

Test Exanpl e: 14. raedmanammﬁxogllmms/pa herwehele whsspvemd. with 2(vire At%er  and
20 cm hei ght; both Toredalt grkenygive ddafhoppers were iypoplued B CAfteRopg daX 8070 € TRt g
in which 20 adult GEARAHIISERRRERERES Rere intro- duced, was pl aced
on top of anot)ger gl ass cylinder -havi ngrest Bhdpreser of 20 cm and
being 40 cmin height zmmr&mhomad;smglgt#qudeﬁxmlﬁ ?ﬁ@’{ grm&o cm

di aneter 15 gdfam W@Ds nce w‘iew %}ﬁfh vﬁpn
Aer osol s obt ai ned |FF ﬁ’ 7 moreo,f 9 c‘,1/145\,5@»,aeﬁrspect|veI y sprayed
downwar dl y from t he’ upper SI °t°l!|e cylinder for one second. Aszo

result, 100% ofy t he cockroaches Were K ribret V\e7 a3 .

m nutes, and.the cockrihgahisad) anﬁg@'.ﬁ' g‘wgzg‘)wﬁf’ﬁkﬁ acpather

t aken out and 20 . ba“@T (1 L _m%(ﬁr o8 | mds Diprdgfaigd dipseatitidal f@r@l%nor nor e
of the cockroaches M&dﬁﬁxampleﬁwasﬂﬁcédl@dnmnwﬂy@emw andvapmz"—dmt ' 25
Test Exanple 15  chamber. As 2 resuliioRt o5 msrenefcls igtivers KRoskrafeh b FEF* on
month after sow ng, were dipped Td:PExaHBR 8N Nut e i nto one of each of
the enul si on prepared gy, Giel sales Bﬂglé@raﬂddlé&fb f (14 remiSdidhieter, were wfbmﬂmsefl the.
ermul sifiable concenmwe&emb&ﬁmmEm@%md Tesp fé5
were then subject edglrm’,andr P"étrgﬁg‘tl"%u uncm ﬁégl 30
equi pped with # “°“°f %@f taeeaemaﬂkm €6 80l madtes Pt t ed
| ady beetles (Epil agﬁ-&ﬁltvd ﬁx&@t)pthe cockroachesw[étd rkadcddadows radd §OMoor aroreriir e

thereof were kill ed tafkhe@¥ed owkaiysctmeredxmnahettﬂh%das@teﬁ%@ di | ut ed
emul sions. A repellent effect was al so dy by the fact that alnost no
30 damage o the EQ oY @5 9 Ml e%&k&swaem%&cm 1S dichdndd 35
emul si ons was SEI’\Q 3 each of the dudt\ébtuipd infExabgletd wge W@F‘hﬂlam
 day, about 100 fully grown larvae of the northern house mosquito were in into
each bucket, and it found that 90% or-more of the larvae were dead. :
: Test Example 10. - '
" 40 " into eachOfaserm of (70 cm-") glass chambers, a group of about 20 adult northern .40

de

' uitoes were introduced, and a battery-driven 'small motor fan (13 cm bla

: lc'll;’:lfleegr(;sqwas placed in,each of the chambers and was rotated. Mosquito coils each Con- .
" sisting of 1 G ome of each of the mosquito coils which were obtained in Examples 41,

' 42, 43 and 56 were ignited at both ends and one of each of said coils was placed in 5

: 45 - each chamber. As a result, 90% or more of mosqmtoes "were killed w1thm 20 mmutes -

_ by each of ‘the mosqulto coils.
© Test Example 11.

lass hnders each having a diameter of 20 cm and being 40 cm in
helghtTv:v(erp;i;cged oniyupon angther, and one of the fibrous masses impregnated with

| 50 an insecticidal fumigant from ithose obtained in Examples 57 and 62 was placed on an - - 50

ectric the bottom of the lower cylinder. Another glass cylinder having
gldlameilee: t:fl%.g lzrt: au:;d being 20 cm in height, both ends of which were covered with
a net, and in which 20 adult houseﬂles were introduced was then placed on top of the-
anorvé mentioned cylinders, and an electric current was then passed. through the plate, 5
55 when 100%, of the adult houseflies were knocked down within 20 minutes by the fumi-
t. This procedure was repeated for each of the other impregnated fibrous masses
obtained in Examples 57 and 62 with the same result.

&



Test Exanpl e 16. ) Ten 3rd to 4th instar |arvae of the tobacco
cutworm (Prodenia litura) were intro- duced into each of a series
of glass Petri dishes each 14 cmin dianeter, and one m of 35 ~ one of
each of the enul sions prepared by diluting 200 tinmes with water the @
emul sifiable 35 concentrates obtained in Exanples 39, 60 and 63 °
was sprayed frggn a spray tower. The 1,34301¢8 Wor ms wer e then transferredg
to another of. & ser T ' '

and all owed to stand, 9 %fol\?,f‘ mﬁdmﬁm&% pere dead abter 2
days. 40 . eﬁegxatﬁinedusingaproceduresimﬂartothatdmﬁbedinTm

40 1. eyplé D) meiianadant ey 100Y,6of @e codi@acha el kiocked down within
wherein A is a3group0 o¥nuehky eaehofithp fumigaptar 1 | 45 wherein [err] is &
hydrogen ‘atomor a nethyl or ethyl groupillide3S-a methyl, ethyl, 2- 45
met hyl - 1- propenyl or 2ugaj kR s igparamt aslhp smllmqwlmmﬂm@n 08117 g ofl the
hydr ogen a tnaoequite oif ifediis Eaamypd bl |onosidecéfytlichgwas Ugnited) alie qmeking i s a
met hyl or ethyl, gr oggect &h%ﬂﬂa@g& mosquitoes Waé‘E‘;F'FgedPFI@ ibwistound dhep L98ent | Yo
a hydrogen at off or & W PARIREoS; wek Fored flopw Bithin 2050ty gt sekipe: 30 :
1, 343, 163 i 3@ est Example T4E1 I | are not each '

si nul taneously a hydr odeglasatydinder havihgB J0scmadigmeym 3nd)20 ¢ohbeight, both efids rofrwhish

[err] wh &Y fhja yige Wr@hcaﬂggg%}%maﬁgmfw
. uced, was placed on [ e glass cy V. d
group, [err] igs a [¢&hihoeh ﬁw%gtn}%‘ & olsbs Glinder ha KE et of 20 o Qfabieter 15
al koxy-Clerr] al kyl afd b, 40[cei ih |heipit was {hex plicedthiepdn. Abrosdls plitiiified i EXamples §8 oUp
5 or a hal ogerimd 89 mere mspestivgly sprayed downwarddy from e yppep sigepef theowylinsler] fotur
atom or Ais a gro%‘; second. As a resulty 1009, of the cockroaches were kn down within 20
utes, and the cockroaches knocked down were, 20 minutes thereafter, taken out and
20 allowed to stand at room temperature, when 90%, or more of the cockroaches were 20
killed after 2 days.
» Test Example 15. )
Tomato plants which had been grown for one month after sowing, were dipped .
for one minute into one of each of the emulsion prepared by diluting 50 and 500 times
25 with water the emulsifiable concentrates obtained in Examples 39, 60 and 63. They 25
were then subjected to air-drying, and transferred to a plastic vessel equipped with a
cover. Into the vessel were introduced 28-spotted lady beetles (Epilachna vigintiocto-
punctata) and 80°%, or more thereof were killed after 5 days by each of the 50 times
diluted emulsions. A repellent effect was also confirmed by the fact that almost no
30 damage to the tomato plants treated with the 500 times diluted emulsions was observed, 30
though the beetles were alive.

Test Example 16.
Ten 3rd to 4th instar larvae of the tobacco cutworm (Prodenia litura) were intro-
duced into each of a series of glass Petri dishes each 14 cm in diameter, and one ml of
35 one of each of the emulsions prepared by diluting 200 times with water the emulsifiable 35
: concentrates obtained in Examples 39, 60 and 63 was sprayed from a spray tower. The ..
cutworms were then transferred to another of a series of Petri dishes in which a bait was
placed, and allowed to stand, when 90%, or more of the cutworms were dead after 2

days. .
40 WHAT WE CLAIM IS: — o 40
1..A cyclopropanecarboxylate of the formula, .
A—E—O-L—B .
: ‘ ' [0 28
wherein A is a group of the formula
g
Ny~
/c\ /e/_l
Rz /c\
Rs Re -
¥ wherein R, is a hydrogen atom or a methyl or ethyl group, R, is a methyl, ethyl, 2- 45

methyl-1-propenyl or 2-methoxycarbonyl-1-propenyl group when R, is a hydrogen
atom, or R, is 2 methyl or ethyl group when R, is a methyl or ethyl group, and R, and
R, are each independently a hydrogen atom or a methyl or ethyl group, provided that




of the formula, [err] wherein [err] are each independently a

hydrogen atomor a (Jerr] al kyl group and 10 nis 1l 2or 3, and Bis a
group of the fornula, - +6— —ferri-
wherein [errT Ts a [err] alkyl, a Clerr] alkynyl, a (Jerr] alkenyl or a

2 hat ogen_ st ot IR |l\|ﬁf||t§' groyp 15 unsubstjuted or subst g ed by

Clerr] _alkyl, *a &etr]"alkenyl, a Clerr], alkynyl, a [err] al koxy- 15
Clerr] A kyi henzyl furyl met hyl loarcg’f‘ﬁenvl group, Rerr] is a (]T’@rr]

al kyl mvC[err] al koxy 15 Tt BddppRi2.a hal ogen atom p is 0, 1 or 2,
and X is as def Thﬁeﬁeetb@f/@le msectlmdal fumiggh ts gxtaingd liro Braoplen 6T and 6% yhat e accor di ng
to claimi, “F A g% "‘mﬂa"t"ﬁg‘)@% 'f"%rr] 20
wher ei ngR] er & ﬁn PheyEeT nclaimg, and B
I's, the group of theforrrula err] wherein [err], X and m
are as defined in daiml1. TeSBExampleB '

1, 343, 163 Using the same apparatus as that described. in Feyt Example 11 and 1 g of the

mosquito coil obtained in Example 61, one side of which was ignited, the smoking
effect on adult northern house mosquitoes was examined, and it was found that 1009,
10 of the mosquitoes were knocked down within 20 minutes of smoking. _ 10

' Test Example 14.
A glass cylinder having a 20 cm diameter and 20 cm height, both ends of which

were covered with a wire net and in which 20 adult German cockroaches were intro-
duced, was placed on top of another glass cylinder having a diameter of 20 cm and

15 being 40 cm in height. A further glass cylinder having a diameter of 20 cm diameter 15
and being 40 cm in height was then placed thereon, Aerosols obtained in Examples 58
and 59 were respectively sprayed downwardly from the upper side of the cylinder for
one second. As a result, 100, of the cockroaches were knocked down within 20
minutes, and the cockroaches knocked down were, 20 minutes thereafter; taken out and

20 allowed to stand at room temperature, when 90°%, or more of the cockroaches were 20
killed after 2 days.

- . Test Example 15.
Tomato plants which had been grown for one month after sowing, were dipped
, for one minute into one of each of the emulsion prepared by diluting 50 .and 500 times _

25 with water the emulsifiable concentrates obtained in Examples 39, 60 and 63. They 25
were then subjected to air-drying, and transferred to a plastic vessil equipped with a
cover. Into the vessel were introduced 28-spotted lady beetles (Epilachna vigintiocto-
punciata) and 80%, or more thereof were killed after 5 days by each of the 50 times
diluted emulsions. A repellent effect was also confirmed by the fact that almost no

30 damage to the tomato plants treated with the 500 times diluted emulsions was observed, 30
though the beetles were alive.

Test Example 16.
Tent 3rd to 4th instar larvae of the tobacco cutworm (Prodenia litura) were intro-.
duced into each of a series of glass Petri dishes each 14 cm in diameter, and one ml of
35 one of each of the emulsions prepared by diluting 200 times with water the emulsifiable 35
. concentrates obtained in Examples 39, 60 and 63 was sprayed from a spray tower. The
cutworms were then transferred to. another of a series of Petri dishes in which 2 bait was
placed, and allowed to stand, when 90%, or more of the cutworms were dead after 2

days.
40 WHAT WE CLAIM IS: — . 40
1. A cyclopropanecarboxylate of the formula
A——-C--O—-B
L4
wherein A is a group of the formula
t F .
4 .
Ne—en~
/ \ /.:.
KRN
ks FRa
45 wherein R; is a hydrogen atom or a methyl or ethyl group, Re is a methyl, ethyl 2- 45

methyl~1-propenyl or 2-methoxycarbonyl-1-propenyl group when R, is a hydrogen
atom, or R, is a methyl or ethyl group when R, is a methyl or ethyl group, and R, and
R, are each independently a hydrogen atom or a methyl or ethyl group, provided that



3. A cycl opropanecarboxyl ate according to Claim1l1, wherein Ais the group
of the forrrula [err] V\/nerein R[err] Rlerr] and n are
, , ! 5

wherern R[err]#qerrj,rqerrj and p are as defrned in Clarml 4,

A process for t cycl opropanecar boxyl ate represented by
t he wﬂﬂ“ﬂmmmﬁm Emraned in Caiml which includes reacting an
al cohol of the formglat "™ wherein [err] X and mare as defined

in daimB®with a cyclopr ooanecar bodyfts3 10 acid of the fori¥a,
wherein [err] @& er,asd 8¢ fileM6Ceatt siholi@hetlsll a Wlirogen BRS hddVIE is Qrduy 3t ¥ € therfeof
as her ei nbef or efotfla ned, or reacting. an .al cohol of the formula, .
15 vvhereln [err] X-and p are as defined in Caim1, or a reactlve

derivati ve . " “thereof as herei nbef or(E;) def i ned ~wWith a
X:

cycl opropanecar boxylic acid of the for o
6

?‘H
Rz

‘- wherein R, is 2 C,_; alkynyl or a G, alke.nyl group, R, is a C,_; alkynyl, a C._; S
5 alkenyl or a C,_; alkoxy-C, ; alkyl group, R, is a C,_; alkyl or a C,_, alkoxy group 5
or 2 halogen atom, m is 0, 1 or 2, andeanoxygenorsxﬂphuratom,orAwagroup

of the fonnula,

'8

c‘/l
g ),,/ =y
Nex /
l \C//—- c//_
-

wherein R; and R, are each mdependeutly a hydrogen atom or a C,_ alkyl group and
10 n1s1,201'3,andB1sagroup0ftheformu1a _ _ o 10

a

'@'2_)/’ :
~w Ry
1 '

wherein Ry, is a Cis alkyl, aCsy alkynyl a C2_5 alkenyl or a phenyl group, which
phenyl group-is unsubstituted, or substitited by a halogen atom or a C, alkyl or C,,
T alkoxy group, Ri; is a C, 5 alkyl, a C,_ alkenyl, a C, ; alkynyl, a C,_, alkoxy- :
15 C,s alkyl, benzyl, furylmethyl or thenyl group, Ry, is a C, 5 alkyl or C,_, alkoxy i5
group.or a halogen atomn, p is 0, 1 or 2, and X is as defined above.
2. A cyclopropanecarboxylate accordmg to claim 1, wherein A is-the group of the
formula

20 wherein R;, Ry, R; and R, are as defined in claim 1, and B is the group of the formula, 20

e

A5

wherein R;, R, R;, X and m are as defined in Claim 1.



wherein [err] and n are as defined in Cla im1l, or a reactive derivative

thereof as here- 20 | nbefore defined, optionally in the presence of a
suitabl e solvent, a reaction pronotin

esterificatiomcatatyst: : 1, 343,163
32 rding to G aim4, wherein Ai's;"a grou f the
formul a [err]ﬂ“l"”"llfmﬁmlmuﬁeln [err] are as defined in daimal1, (@ Bis
a group of the*fofnmutat s wherein [err] X and mare as defined
in O aj,miL. 1,343,163 5 6. A prétess

accor diwg t o O RiAreydepropaetiotylde kcBordingo Wikin Af wilelB- A REPrRp of the
wherein R erfodmuR[ err], R[err] and p are as defined in Claiml.
10 . 7. An insecticidal conposition containing as an active conpound
a -cycl opr opane- £
' /c/l\ 7
(f'h'z =C'//
)n\,iw/ Sehpti
C
% che News
wherein Rs,R.,.andnareasdcﬁnedinClair.n'l, and B is the g;rodéof‘rheifmndla

5 -cx/—El?]'— "
§ X F"f 5

K10

wherein Ry, Ryy, Ry, and p are as defined in Claim 1. .
4. A process for the production of a cyclopropanecarboxylate represented by the
formula given and defined in Claim 1 which includes reac’nng an alcohol of the formula

é?ﬁm. C

e -

10 wherein R,, Ry, R, X and m are as defined in Claim 1, with a cyclopropanecarboxyhc 10
acid of the formula,

¥
N
/C\ }Cﬂ 5'00//
&2
/

Rz

wherein R,, R;, R; and R, are as defined in Claim 1, or a reactive dmvatlve thereof
as hereinbefore defined, or reacting an alcohol of the formula, .

Frp

15 _ i Exﬂ c"/{o ” ' 15

* o fo

wherein Ry, Ry, Ry, X and p are as defined in Claim 1, or a reactive derivative
thereof as hereinbefore deﬁned, with a cyclopropanecarboxyhc acid of the formula,

/l?g
(”) A CH_
@ c=c#
ﬂ-‘-\ -’
¢ \c‘f/hc‘ll-—cooﬂ
@ il /C
C'ffs \ ”a

-

wherein R,, R, and n are as defined in Claim 1, or a reactive de:nvauve thereof as here-
20 inbefore deﬁned, optionally in the presence of a suitable solvent, a reaction promoting 20
agent and an esterification catalyst.



carboxylate of the formula given and defined in Claim1l, and an inert
carrier. 8. An insecticidal corrposition according to Caim?7,
wher ei i wher ei n
Rlerr], Rerr], err] and R[err] are as- deflned in daiml, and Bis a

mare as oerinod INAMTIAIINIY "< " & Sig)ygberrd Nerrd, e

33 : 9. Arf i hseltitidal conposition according to CJaim?7, wherein
Ais a groyp®of the fornul a, 1343df} ] wherein Pépr]
and n are as defi neda pilck) diffink o O Bvhdkih Aagh GlncibRuh O I 8 5%
5 wherein [err] and p are as defined in Claiml 10. ,

An insecticidal conposition according go Caim?7, wherein the conposition
further contains at |east one other cyci.opy Qpanecar boxyl ate insecti ci de,

organi c chlorine cont ai ni ng |p§e‘§{| ci de, organi ¢ phosphorus .
containing insecticide, carbamate insecygisjde, 10 - or other insecticide,
or a fungicide, ‘acaricide, herbicide, 6F Fe&tilizer. 10
11. An insecticidal composition according to Claim?7, wherein the
conposi tion wherefnlR,} RER, 0K, ade@sSdefined tElkigh 1S hnd B is a group of the formula
Dm
f
5 wherein R, R,, R,,Xandma—re as defined in Claim 1. 5
6. A process according to Claim 4, wherein A is a group of the formula
&
Ia . . : .
€l Sc=cu
Ney” T N :
/l? "”—,C' 3 .
’ -7 C' = \C/Ig

wherein Ry, R, and n are as defined in Claim 1, and B is a group of the formula,

W’QP
X

10 wherein Ry, Ryy, Ry» and p are as deﬁned in Clmm 1. 10
7. An insecticidal composition containing as an active compound a cyclopropane-
carboxylate of the formula given and defined in Claim 1, and an inert carrier. -
. 8. An insecticidal composition according to Claim 7, wherein A is a group of the
formuta

&
C—CH~
rFevd
15 2 A 15
R R

-

_ wherein Ry, R,, Rq and R, are as defined in Claim 1, and B is a group of the formula

(/P7),,.

wherein Ry, R, Ry, X and m are as defined in Claim 1.



12. An insecticidal conposition according to Claim7, in the formof an oil

spray, emul sifiable concentrate, wettable powder, dust, aerosol,
nosquito coil, fum gant, 15 granul es, ' ' '
an attract anie—er—ba—t—-—-————— 15 13, A process for

knocki ng do nsect whi ch i ncludes contacting the
I nsect vmthvmlmﬂ Ilmm nt of a conpound of the fornula given az%’a)
er

defined in. soptionally in admixture with an inert ca

subst Z.‘Fn‘tse 14. Q/cl oppéHwaecar boxyl ates of the formdda given
and def~ned Ty 4 CLi1C di SCI OSed herein.

20 %gmsﬁf%'g%m ?°8ra“8?d51§ﬁ%:aﬁﬂpg @5’?’82)( ng'g? he fornul a

gi ven and defl ned in "claim1 substantially as herein described and
exenplified. 16. Cycl opropanecar boxyl ates of the formula given
and defined in claim1 when- % ever prepared by a process according
to any one of clains 4 to g r],d-c . 25 17. Insecticidal

conposi tions accordi ng to f .4 Eﬁﬂ%t antially as herein described 25
and exenplified. 18}? Pr oc§§<§_.e€"’“f or preparing insecticidal
conposi tions according to claim 7 sulei \c,,g stantially as herein

descri bed and exenplified. MEVBURN ELLI S
& CO. , wherein R;, R, and n are as defined in Claim l,mmgiﬁxpeﬂthpﬁthm Agent s,

- 70-72 Chancery Lane, London WC2A 1AD.
Agents for the Applicants. G Printed for Her Majestys Stationery
O fice by the Courier Press, Leam on Spa, 1974. Publ i shed by
the Pagent O fice, 25 Southanp & ngs, London, WC2A 1AY, frem
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wherein Ry, Rus; Ryz and p are as defined in Claim 1.
10. An insecticidal composition according to Claim 7, wherein the composition
. further contains at least one other cyclopropanecarboxylate insecticide, organic chlorine
containing insecticide, organic phosphorus containing insecticide, carbamate insecticide,
10 or other insecticide, or a fungicide, acaricide, herbicide, or fertilizer. 10
: 11. An insecticidal composition according to Claim 7, wherein the composition
' further contains a synergist.
12. An insecticidal composition according to Claim 7, in the form of an oil spray,
emulsifiable concentrate, wettable powder, dust, aerosol, mosquito coil, fumigant,
15 granules, or a dust or solid combined with an attractant or bait. 15
13. A process for knocking down or killing an insect which includes contacting the
insect with an effective amount of a compound of the formula given and defined in
Claim 1, optionally in admixture with an inert carrier substance.
:14. Cyclopropanecarboxylates of the formula given and defined in claim 1 which
20 are specifically disclosed herein. 20
15. Processes for producing a carboxylate of the formula given and defined in
claim 1 substantially as herein described and exemplified.
16. Cyclopropanecarboxylates of the formula given and defined in claim 1 when-
ever prepared by a process according to any one of claims 4 to 6 and 15.
25 17. Insecticidal compositions accordmg to claim 7 substantially as herein described 25
and exemplified.
18. Processes for preparing insecticidal compositions according to claim 7 sub-
stantially as herein described and exemplified.
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