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CYCLOPROPANE CARBOXYLIC ACID ESTERS (71). We, ROUSSEL UCLAF, a French Body
Corporate of 35 Boulevard des Invalides, Paris 7,/ France, 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 beaperformed, to be particularly described
in and by the following statement:- 5   .'The present invention relateds to
new cyclopropane carboxylic acid esters and insecticidal   5 compositions
containing'them. ;   Accor.d ingklb the present invention there are
provided (5) a-cyano-3-phenoxybenzyl. 2;2-dimethyl-3R-(2,2-dichlorovinyl)
cyclopropane-1R]carboxylate and (R). wacyano-3- phenoxybenzyl 2
iethy-R2,-diforovinycyclopropane-IR-carboxylate:.' 10    The first of these
compounds, that is to say the (5) alcohol ester, is particularly well
suited  10 for use in the control 6f insects in the field of agriculture:.
For example it permits effective 'control of aphids, the'larvae of
Lepidoptera, and Coleoptera. It can also be used as an insecticide in the
domestic field (flies and moquitos). Tests given in the experimental
portion'illustrate the separate insecticidal activity of this 15  compound
with respect to the domestic fly and against the larvae of Spodoptera
Littoralis.  15 * '(R)cs-cyano 3-phenoxybenzyl 2,2-dimethyl
3R-(2,2-dichlorovinyl) cyclopropane-iR carboxylate is endowed with 'a
useful insecticidal activity but which is less potent than that of the
corresponding (S) alcohol 'ester. According to a further feature of the
invention; there are' provided insecticidal 20  compositions comprising, as
active ingredients, (S) a-cyano-3-phenoxybenzyl 2,2-dimethyl-  20
3R-(2,2-dichlorovinyl)-cyclopropane-IR-carboxylate and insecticidal
compositions com- .prismg,. as.actiiie ingredient (R)
a-cyano-3-phenoxybenzyl '2,2-dimethyl-3R-(2,2-
dichlorovinyl)-cyclopropane-lR-carboxylate, each active ingredient being in
association with a carrier or excipient. 25    In these compositions the
active material can optionally be mixed with one or more other  25
pesticidal agents. These compositions' can be presented in' the form of
powders, granules suspensions, emiulsions, solutions, solutions for
aerosols; combustible strips, baits or other preparations normally.
employed for the use of 'this' kind of compound; In addition to the active
ingredient these compositions generally contain a vehicle and/or 30  a
non-ionic surface-active agent ensuring uniform dispersion of the
substances constituting  30 the mixture. The vehicle used can be a liquid
such as water, alcohol, hydrocarbons or other organic solvents, a mineral,
animal or vegetable.oil, a powder'such as talc, clays; silicates,.
kieselguhr'or a. combustible 'solid such as ''tabu powder (yrethrum marc).
;         In order to increase the inse'cticidal.activity of the compounds
of the invention they can -;  35  be mixed with-standard synergists
used'in-a similhr case such as l-(2,5,8-trioxai dodecyl 35 2-propyl
4,5-methylenedioxy) benzene (or piperonyl butoxide), N-(2-ethyl heptyl)
bicyclo fro2-1]-5-hepiitei n2,3-dicirbixirnide or
piperonylbis-2-(2'-n-butoxy ethoxy) ethyl aceta (or tropital).  e . .':
:    '    ' '   :   :   ':   The insecticidal compositionsiaccording to the
:iinvention preferably contain from 0.005% 



40  to 10% by weight of active ingredient. '40 (S) a-cyano-3-phenoxybenzyl
2,2-dimethyl-3R-(2,2-dichlorovinyl)-cyclopropane-1R- carboxylate can be
prepared for example, starting with (R) or racemic (RS) a-cyano-3-
phenoxybenzyl
2,2-dimethyl-3R-(2,2-dichlorovinyl)-cyclkpropane-RR-carboxylate .of for-
mula (B): 45
45    1:582 596   :                                 2 HO- 5~~~~~~ 5 0 * - .
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aC"  S   ''  10 10~~                                ~ .    .   -  ......;
(B) 35
15 15                          (R) ~~~~~~~M.or (RS) or amixture, in
non-equimitlln l  proportions, Q.of  b        5)) .-cyano-
Egc-carboxylate~~~~~~~~' gnt  (3 ,    (- arbbxylaier3 VA&s   40 a ~ti-dich
loroviny l) - cclo  ropane- a               te Iibd (                20 20
phnxbny:,Aiaty               22= 6                                     a
mix-  2 ture denoted hereinafter as "(R + S) diailoro ester" -British
Patent:Application.No. 16866M77 (Serial N~o. 15829) Asdeiibed therein"(R~)
-a-cyano-3-phenoxybenzyl 2,2-dimethY1-3R(2 ,2-dclo9ily)dyclo proip-anelR-
carboxylate or a mixture thereof with (S)- a-cyanO73-phqfotb ~
l22dimethyl-3R-(2,2-  dichlorovinyl)-cyclopropage-lRi -carboxate is reace
w ,  c atseleted -from  ammonia           secondary or ter-ary amine, a qu
a        c         a basic io   ange resin, a highmolel       tiqia amot o
stronp base, in the presence of   solvehtnt strisginsoluble and (It) 30
-0imethy3~llenoxybenzYich 2,2iyl-dieycl- R(2dchrvIn  )cc           anQ~teR
3 carboxylate is soluble and then precipitae (S ~yn~Peixbnllester sioae
from the reaction medium.. Starting wth. racemi .   S)
a-cyano-3-phenoiybenzyl 2,2-dimethyl-3R(2 2- dichirovi
~~cciopopanA~cabox~afr*h~t)a~cyno-3-phenoxYbenzV1l 2,2-dimi'eth'yl- 35
cnbisltdby chromatograpiw.  35 EXAMPLE 1: Conversion, of (R)
awcyano-3-phefloxybenzyl 2,2-dimiethyl;:3R.-(2,2-dichloro'vinyul)- 40
cycdopropafle4R.carboxylate into ()ccyo3PefObenz ~ 22dmthy-342
0 a). Preparation of he (R). alcohol ester: 10 g ofrcmc(tS) alcohol ester,
of 1aI]~  + 16.50 (c=10%, benzen)ar chromatographied -on silica gel-
eluting with a mixture of petroleum ether.)B.Pt. 400 '(C 45  and
diisopropyl either (85/5) an   n   bans3go2I)0~co3phnxbn~    45 2
2dimethyl~3It(2 2dichlorovinY1)-cyclo)proi ane-Itca~rb.oyle of [a]~ =D
10( or[a0?=D   21.50(c =%,chloroform). b) Conversion into (S alcohol ester:
50 To 60 of, (It) a                         2,yaimethy3R4,dichlorovinyl)-
50 cyclopropanedARtcarbolcylate LaFu +   1(c = 1%' benztene) or [ay
21.'50 (c =rlk choroform): obtained in prgahaoeads10m3fisrpano! then.9
c3ofa  aqueoUss solutifof20B  amo ia, *&~jo XC  gttsfo foty-eiot hours to
00C, 



isolates byvacuum-filtrati.fl te precipitat formed,a ,washesit with -30 cml
of iso0propanol at 55   -200C, drie it and obtains 48.5 geo (S
a-cyano-3-phenoxybenzyl1 2,2"dirnieth~rd-3R-(2,2  5s dihdo
ael-abxa9: M.Pt.= 600r, L~               + 660 (c= 1% benzene) ora2c     +
340 (c =  % chlbroform). EXAMPL-E 2: 60   Conversion of (R,S)
(X.~nr-6nx-ezl 232-dimethyiORV(2,2dichoovnI)- 60 cyc~oprop-eR-Carboxylate
into (5) acyano-3 Phefoxybenziy 2,2-dimethyl-3R-(232-
dichiorovinyl)-cyclopropane1R-carbox~plate. To 600 g of racemic (R,S)
alcohol ester laiD    + 16.50 (c= 10% ,benzene), one adds 1200 cm3 of
ispropanol then introduces int  h solution obtained 90 cm3 of an aqueous 65
solution of 220 B6 ammonia. cools to 0C. agiae for forty-eight hours at
this temperature,  6    3                                     1 582 596
.3 *    isolates by vacuum-filtration the precipitate formed, washes it
with 300 cm3 of isopropanol at -200C, dries it and obtains 485 g of (S)
a-cyano-3-phenoxybenzyl 2,2-dimethyl-3R-(2,2-
dichlorovinyjl-cyclopropane-1R-carboxylate. M.Pt. = 600C [a]r = + .660 (c =
1%,ben- zene) or [alp = + 340 (c = 1%,chloroform). Analysis.
C22H1903NC12   (416.28) -- -C%      H11Z           N% Calculated:    .
-63.48        4.60          3.36          17.03 Found:            63.7
4.6           3.4           17.1 :10                                   ..o
EXAMPLE 3: Composition based upon (S) a-cyano-3-phenoxybenzyl
2,2-dimethyl-3R-(2,2- dlchlorovinyl)-cyclopropane-JR-carboxylate. One
mixes: :15    '         -
15 - (S) a-cyano-3-phenoxybenzyl 2,2-dimethyl-3R-
(2,2-dichlorovinyl)-cyclopropane-1R-carboxlate    .: 25 g/l -
2,6-diterbutyl paracresol                        :   10 g/l. - "EMCOL"
[Registered Trade Mark] H. 300 B *       :   50 g/l :20             -
"EMCOL" I 500 B *                                     20 g/l      20
-"SUPERSOL" [Registered Trade Mark] **             :   786 g/l * These
surface-active agents are mixtures of calcium salts of alkyl benzene
sulphonates (anionic portion) and of polyoxyethylenated ethers (non-anionic
portion) sold by the 25  company -WITE.:
25 ** "Supersol" is a mixture of aromatic solvents sold by the company
B.P.:(SHELL). Study of the insecticidal activity of (S)
a-cyano-3-phenoxybenzyl 2,2-dimethyl-3R-(2,2-
dickorovgyL)-cyclbpropane-1R-carboxylate (compound A). .230  A) Study of
the insecticidal activity with respect to the domestic fly:      -30 The
test insects are domestic flies of mixed sexes; One operates by topical
applications of 1i4 of as acetonic solution to the dorsal thorax of the
insects. One uses 50 individuals per treatment. One carries out a mortality
,check twenty-four hours after treatment and determines the lethal dose (LD
50) of the test compound. --35    The experimental results obtained are
summarised in the following table:     35 Dose (ng)            % mortality
I       LD 50 at 24 hours 40              5                    93.3
40 3.75                 83.2 



2.5                 .68.0                 1.6 nanogram per insect. 1.25
34.5 0.625                10.0 45
45 Conclusion: Compound A is endowed with a very high insecticidal activity
with respect to the domestic fly. B) Study of the insecticidal activity
with respect to the larvae of Spodoptera Littoralis: 50    The tests are
carried out by topical application. One deposits 1 jl of an acetonic
solution  50 of the product to be tested upon the dorsal thorax of each
individual. One uses 15 Spodoptera Littoralis caterpillars at the fourth
larval stage for each dose employed. After treatment the individuals are
placed on an artificial nutrient medium (Piotot medium). One carries out an
efficiency check (percentage mortality bearing in mind an untreated
control) 55  twenty-four hours then forty-eight hours after treatment and
one'determines the lethal dose  55 (LO 50) in nanograms per caterpillar.
V A ..          :.f                                 4
1 582.596                                            4 The experimental
results are summarised in the following table:                 -. .. Dose
(ng)             - %  mortality.  -        LD 50 24 hours 48 hours       at
48 hours:-.... .5
5 1.25                    95.6.      97.8: 0.625                   80.0
82.2         0.3 nanogram - per caterpillar. 0.3125           -      48.9
62.2 10                0.1562                  20.5       27.3
;    .0 WHAT WE CLAIM IS: 1.  (S) a-cyano-3-phenoxybenzyl
2,2-dimethyl-R(-2,2-dichlo oiryl)-ydopropane-IR- rboxlate. : 15   2. (R)
c-cyano-3-phenoxybenZyl 2 ,2-dimthyl-3R-(2,2-dichlorovinyl)-cycropropane-
15 IR-carboxylate. 3   Insecticidal compositions comprising, as active
ingredient, a compound as claimed in claim  1 in association with a carrier
or excipient 4. Insecticidal compositions comprising as active ingredient,
a compound as claimed in 20O  claitmi 2. in association with a carrier or
excipient.                                      20 5.- Compositions as
claimed, in claim 3 or clainmt4 in the form of powders, granules,
suspensions, emulsions, solutions, aerosols, combustible strips or baits. 6
Compositions as claimed- in any of claims 3 to 5 further containing a
synergst. 7.  Compositions as claimed in claim 6 wherein the synergist is
1I(2,5,8-trioXadodecyl-2- 25   propv1-4,5-methylenedioxy)-benzene,
N-(2-ethylheptyl)-bicyclo[2,2-11-5-heptene-2s3-   25 dlicarbjiide or
pieoyb~:-'2-  u~ythx.-ihlacetal. 30 8.. Cofactiveo    as claimed in any of
claims 3 to 7 containing from 0.005 to 10%  by .weight of active
ingredient.: --                : 9.  Insecticidal compositions
substantially as herein described.3 For Applicants, FRANK B. DEHN & CO.,
Imperial House, 1/19 Kingsway, 35                                    London
WC2B 6UZ.             ;   -            .           35 
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1 582 596                       L   M   S            4 The experimental
results are summarised in the fbllowing table:                          '
Dose (ng)               %  mortality            LD 50 24 hours 48 hours
at 48 hours 1.25                    95.6      97.8 0.625
80.0      82.2          0.3 nanogram per caterpillar. 0.3125
48.9      62.2              p 10                0.1562
20.5       27.3                                       10 WHAT WE CLAIM IS:
1. (S) a-cyano-3-phenoxybenzyl
2,2-dimethyl-3R-(2,2-dichlorovinyl)-cyclopropane-IR- carboxylate. 15    .2.
(R) a-cyano-3-phenoxybenzyl
2,2-dimethyl-3R-(2,2-dichlorovinyl)-cycfopropane-   15 IR-carboxylate. 3.
Insecticidal compositions comprising, as active ingredient, a compound as
claimed in claim  1 in association with a carrier or excipient. 4.
Insecticidal compositions comprising, as active ingredient, a compound as
claimed in 20   claim 2 in association with a carrier or excipient.
20 5. Compositions as claimed in claim 3 or claim 4 in the form of powders,
granules, suspensions, emulsions, solutions, aerosols, combustible strips
or baits. 6. Compositions as claimed in any of claims 3 to 5 further
containing a synergist. 7. Compositions as claimed in claim 6 wherein the
synergist is 1-(2,5,8-trioxadodecyl-2- 25
propyl-4,5-methylenedioxy)-benzene,
N-(2-ethylheptyl)-bicyclo[2,2-11-5-heptene-2,3-   25 dicarboximide or
piperonylbis-2-(2'-n-butoxyethoxy)-ethyl acetal. 8. Compositions as claimed
in any of claims 3 to 7 containing from 0.005 to 10% by weight of active
ingredient. 9. Insecticidal compositions substantially as herein described.
30
30 For Applicants, FRANK B. DEHN & CO., Imperial House, 15/19 Kingsway, 35
London WC2B 6UZ.                                          35 Printed for
Her Majestys Stationery Office. by Croydon Printing Company Limited.
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