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a met hod of caqrbapiodnge amnt#hlpwpﬂt B’E’Qashprof s applying to
“the ani jml aﬁ “l_‘ c:%: w&if‘b‘ﬁi‘t he E rmof a
corrposr oNn &R&h@di. NG as actr ve | ngr edient a corrpoun(f accor |ng t he
“invention in: ackbﬂ;muﬂavm(tﬂhxss&adﬂéaaamtmw speged it the Tprgpatatiste ot then al so

provi des cr Oﬁm J F.l Hythensefeeteé wih eemrilagsofge - by ‘bei ng
sgrown ip, are %ﬁr ' m@rdk o&‘&wﬁ%’a%asd&é{ehﬁ eﬂg Lge of 60
‘the grow ng, a Ind '

S0 Bt gl 110 chebHoilArt /o IO whirSas UBD al dne or in
admi xture V\Iltlflhtrmnechfﬂﬂenﬁtp!thrrswkﬂleé.r It w || be seen that the usual nethods

‘of providing.a "E'Efbm ignyph B¢ ecgivespmpaypdspthe evalsgtion nyent i on. The
- conpounds ac%?a?‘{tw ?ﬁ?@ i and t he preparation and use of the
~'1,435660 conpounds. according to tggigwention, are illustrated by the
“following Exanples. In Exanples. Ato D, -the active. corrpounds according to
the invention were tested for the(Phlttﬁiettw)i ty agai nst vari.ous -pests of
plants and ani nal's, in compari son, evi ous wn 0,0 - diethyl - O
- (2 - cyanophenyl) “thi onophosp étﬁigu OQJd aqbg%%ﬁ&g% which is referred
to.as (A) in thes&tﬁxaﬁﬁﬂoﬂﬁl In tinensby Exanpl es. dfteed d@sconpounds accordi ng
.to the.inventi or— - 4 . rackets, which
. correspond to t hose o{ the preparatl n Exarrpl es - | ag@l 2 in which these
conpounds were prepared Exanplt e A % " Plutel |-ao est ©

10 Solvent: = 3-parts by. weight: of a@é’tﬂbne Enul sifie® 1 part by wei ght of
~al kyl aryl pol yglycol V\gf her “To pr oduce) a-suitable pr&par ation of active
conmpound, 1 part by ght of -the actolo\{e corrpound Wag m xed ‘Wi th the stated
~anount of sol vent contdi ni. ng t'he statoedt 15 -~ ~anmoumd of enul'sifier and the
~concentrate was dil ut(fd wi.ith water tog the desired ~conecentration.

. Cabbage | eaves (Brass La oler acea) - r(ﬁ sprayed Wlté the preparation of the
active -conmpound until dew noist and wawe then |nf esm@d with caterpillars of
t he di anond- back not h (Pl utella r‘racuIOLOanlm S). 100 After the
.specified perio , .' ' erm ned as

" 20 a percent.age: . 100% means t hat - ak eBcat erpillars were kitled whereas.

.._0% means thatMﬁqpﬁ‘tqtmgamcm§ erpillars were kill ed.
_ Solvent: - 3 parts by weight of acetone . - . _
_ Emulsifier: 1 part by weight of alkylaryl polyglycol ed)er _— o
- 30 To. produce a suitable’ preparation of active. compound, 1 part by wexght of the - - 30
. active .compoind was: mixed with the stated amount of solvent containing the stated .
amount of emulstﬁer and the ccncentrate was diluted - wn:h watrer to the desired
) " concentration. |
: ' Cabbage plants (Brasszca oleracea) which had’ been heavxly infested -‘with peach. _
35 “.aphids (Mysus. perszcae) were. sprayed wnh the preparation of the active compound - 35
- - -until dripping wet,” ..
... After the specified- penods of tlme, the degree of destrucnon was determined as.
_-a percentage: 100%,- means ‘that all thc -aphids were kllled whereas 0% means that
o none of the aphids.were killed," _
. 40 ... 'The activé compounds, the cmoenttanons of ‘the actwc oompmmds, the evaluanon - 40
S umesandﬂtenesducanbeseenm'rablcl! : _ o




The active conpounds, the concentrations of the active conpounds, the
evaluation tinmes and the results can be seen in Table A TABLE A (Plutella
test) Active conpound Degtee—ot—concentrati on destruction in %
Acti ve conpound in % by wei ght after 3 days (A)

0.1 . ~100 0.01 10Q 0.001 , 0 (2) .
0.1 : _ 100 0.01 .. 1000+ = 0,001 = - 95 (1)
o 1 . . 100 0.01 . - .~ .7 . 100 0.001 - o 100 -
0. 0001 6 100 Exanpl e B. Myzuk43566% (contact action) Solvent8 -3-
parts by wergnt of acetone Enulsifier: &gagrtjby[wEight;of]élkyraFyL];;_
pol ygl ycol ether 30 - .= To]prquC@, “sultable preéeparation. of active .
conpound, ‘1 part by wiei ght.of ‘the.. - yzastdsye -conpound was nixed with the
stat ed anmount .'of .sgl vent. containing the: stated anpunt_of epul sifier and the
concentrate was di luted with water toAfHe R ' ﬁﬁ‘%;@bn;QCabbage-

' PT%drC'%ﬁgﬁ 0%
pl ant's (BrasSicamohergﬁggxdmgggh;hadJa@gmy_g@ﬁtﬁyxlﬁag eghyW-t.h-peach 35

aphi ds (Myzus persicae) were sprayed with:the preparation.ofithe active :
conpound - - 35 .until -dripping wet. After the specified periods of tinme, the
degree of “destruction wasgeterni ned as g percentage: 19400%.means that all
the aphids-were killed whereas 0% neans. tgwt.. none -of -tha&paphids:were
killed. 40 ~ - . THé active conpounds, th®lconcentrati-ofs of ~“the active
conpounds the eval-uati-on 40 tines and ¢ fpe-results caggbe seen.in Table.
B. 6 Vo s T s 00 - 1,435, 6600 0 0

6 TABLE B (Myzustest) Active conpound  0.®¢gree of cond@éntrati on
destruction in-@bAcLng,cQHpound R b1} &Qby wei-ght ~:.after 1 day (A)

0.1 0.01 .o BO(2) e s 001 glor. . T {ﬁo ‘0.01.

100 0.001 ' C 95 (1) . . ..7e0.0f 0.1 .. . 100 - -.100 0.01

100 0.001 °  ¢F -7 7100.0.°0001-0 00001 . . 50 E8nple C.
Tetranychus test (reststanty— : T

: Example C.
“Tetranychus test (resistant) S
Solvent: 3 parts by weight of acetone = _ _ _
5 Emulsifier: 1 part by weight of alkylaryl polyglycol ether L

. " To produce a suitable preparation of active compound, 1 part by weight of the
' active compound. was mixed with the stated ‘amount of solvent containing the stated

_amount ‘of . emulsifier and the concentrate ‘was diluted with water to the desired ..
.~ 10- - . . -Bean plants (Phaseolus vulgaris), which had -a height of approximately 10—30 .
' ' cm, were sprayed with the preparation of the active compound until dripping wet.
These bean plants were heavily mf(;s&e;iv;nﬂl the common or two-spotted spider mite
Tetranychus urticae) in all stages of development. . R
( ﬂr the‘Speciﬁ)ed periods of time, the effectiveness of the preparation of active 5
15 compound was. determined by counting the dead mites. The degree of destruction thus
obtained was expressed as a percentage: 1007, means that all the spider mites were
killed whereas 0%/, means that none of the spider mites were killed. o
The active compounds, the concentrations of the. active compounds, the evaluation
times and the results can be seen in Table C. ' _ : :

l..- .
b

' TABLEC . .
o (Tetranychus test/resistant) _
. Active compound . -Degree of

- _concentration - destruction in %
Active compound " - - in%by wéigh_t_ S at’te_r_-z._da_Y.S. Lo

P

100
85

‘oo o9 O
o
—

@ - .

W




Sol vent : 3 parts by weight of acetone 5 Enulsifier: 1 part by weight of
al kyl aryl polyglycol ether 5 To produce a suitable
preparation of active conpound,—%t—part—by—werght—of—ttre—actt+ve—conmpound—was
mxed with the stated anobunt of solvent containing the stated amount of.
emul sifier and the concentrate was diluted with water to the desired
.concentration. 10 - Bean plants (Phaseol us. vul gar.is) which had a hei ght
of apprOX| mat el y 10-30 10.cm -were sprayed Wth the preparation of. the
active c¢cpnpound, until dri ppi-ng web3586ese bean-.pl.ants were heavil?y -
mfested wi th The comon or two- spoitednspider- mte. (Tetranychus urticae)
in alk stageseso&,ﬂﬁiﬁﬁgﬁmn&me After. the speC|f|ed perlods of time, the
"effect\r”\/enes&ﬂ‘@ﬁt 651& b}e azlmpiftﬂulem‘pob!eltml/@onom&hﬂ&her corrpound Was:
deternin dbyclo e smb S a0 €80 of d 1gi,ont us 15
obt al Ned wase g FRE A2 uééﬁ?ﬁi‘% M@Z“ ,,Jn"ﬁra“i LR spiYer. m tes
‘were Killed siginaseOforeaitine NrbpoRtfah of Odmulstier il a1 codchreate s € Ki | | ed. The
active corrpotdmdwsc}waswdum)nﬂmtera)tﬂiecﬂnsred)tonceheanamt| ve corrpounds the

eval uatijon ti fydlie cuprppa) e
'16) sﬁé% mfeaﬁ%n ‘% horse muscle.- g?tﬁ)d Prﬁdthe prepara n of ggx

(Tetr anychusmﬁ, isAohsd Mot CAHID OB, the deorca of doRER

concentrati oy was etl.ctmwlmtaﬁs &ﬁtAﬂltlkzve mmommdd 0% meanslrlnt% by Vei ght
after. 2 daysno(lasly;:hadbemkﬂled- 0.1 (2)- _ 0.1

100 0. 01 f“‘ﬂts"bmmedwarf“m“bleb L0, 1 -7 99 0.01
45 7 TABugD435 660

T Exarrple D Test with paraS|t|c fly larvae Solvent 35 parts by wei ght of
et hyl ene pol ygl ycol %Wm;ﬂlsltﬁtfhéﬁfvﬁbrfaw euptige, wsiggtn® of nonyl phenol

pol ygl ycol ether 5 . Te pr. OdlA(é (;“B@bl e png%g&gftl on of active
compound, 30 parts by weight of e{.t omCli Ve &dhsdtafce i n question were
m xed with the s tAatiedcompouaidt - Of &@bm@mweml ch-contai‘hed the abovenenti oned
proportion of e was diluted with
‘water to the desired goncentration. ffout 20 fly | @dovae (Lucilia cuprina)
were introduced into a test tube whi cdv .10 - cont atoved -approxi mately 2
[err] of horse nuscle, 0.57m" of the 1;ﬂreparatl on -otl0active 10 conmpound was
applied to thi's hor'se meat’ “After 24 Iiours t he dew"ee of .destruction in
was determ ned. 100% reans that all | g3vae had- been gki | |. ed-and 0% neans

t hat no | arvae had been killed The resylts obtai ned. can he seen in Table

D.. TABLE D (Test. vmth paraS|t|c fly Iarvae/Luc1I|a cuprlna resi-stant)

Active’ corrpound " Degree-of W fration destruction Active
~conpound : L in ppm.by wei'ght - Coine %(2) 100 100 3_0
100 10 ' 100 3. " . 100
| h‘—C3H75\“ “ Br ' . .
CszO/ c : (J)

21.8 g (01 mol of O e:hyl S-n- propyl ﬂuonothxolphosphonc ac1d diester
: chlondewercadded dropwise :to a mixture of 19.8 g (0.1 mol) -of 2. - cyano - 4-
20 bromophenol and 14.5 g (0.105 mol) of potassium carbonate in 200 ml of aceto- 20
nitrile. The mixture was allowed to réact for a further 3 hours, at 50 .to.60°C and
_was then cooled, and the batch was poured into 560 ml of toluene. The organic phase
was washed with saturated sodium carbonate solution and with water and dried over
sodium sulphate. The solvent was then evaporated off under reduced pressure and the O
~25 residue was subjected to- “slight distillation”. 25 g (65.5% of theory) of O - ethyl- 25
' S -n-propyl - O - (2-cyano -4 - bromophenyl) thionothiolphosphoric acid ester
were obtained in the form of a yellow oil of refracuve index np**=1.5796.

' .. Example 2. '
- . . . The followmg compound was prepared by a method analogous to that of
- 30 _ Examplc 1 o _ _ _ 30
[\.—C3H7S .

. . ° > (2). : - -
T GMs S

CN



100 0.3 O Exanple 1. [err] CN 21.8 g (0.1 nol of O -ethyl

- S- n - propyl - thionothiolphosphoric acid diester chloride were added
dro } - - _ —4~= _ :
brormphenol and 14.5 g (0.105 nol) of potassium carbonate in 200 m of
acet o- 20 nitrile. The m xture was allowed to react for a further 3

hours at 50 to 60C and was then cool ed, and the batcth was ,poured into 500
m of tol uene. The organi ¢ phase was washed with’ sat urat ed’sodi um car bonat'e
sol ution andsvvl th water and dried over.igsséom sul phate. The sol vent was
t hen evaporat eu Ffunder regm tne Z5 resi due was
sUject cd 1o~ s/ PR ge‘* e o b 5 oDbe i
25 S - n - propylfomy cyano -4 - brom)pheny
t hi onot hi ol phosphoric acid ester were; obt al ned'in the form of -a yel | ow oi |
of refractive index [err] ~1.5796. _Efaﬂ*[ﬂ\ 2...The foll ow ng corrpound was
pr epared by a method anal ogous to that of &-Q—X—Z Exanpl e. 1 oo
30 [err] 8 1,435, 660 o -
Refractive index:[errf=1.5558 Yi eIlt:ICJ*B%% of theory OJr Pate - 1,295,418 -
descri bes and clains phosphorl c acid ‘esters of the general ‘formtla [err] 5
in which X is an gwn or sul:phur atom: and Z-is.a “group..of- ‘the forrruﬁa
[err] in whisch 10" "X is an oxygen ¥ sulphuBatod) aagen .at omor a [-err] -al'kyl; [err] -
al koxy, [err] al kyI rmscaptm;fﬂ{eém]ﬂa 10 al kyl'sul ph| nyl, nitro, cyano or
phenyl group, and mis 0, 1, 2 or 3, the radicals Y being selected
i ndependent |y ‘when m i s 2 or 3. Patent 1, 295, 18 aIs ~descri bes and dai s
an insecticidal, acaricidal or t o- . ci dal nae,‘ ‘tti on cont ai ning as
active ingredi ent a conmpound a | ai med a“b " “Ymadm xture with a =
dlluent or carrier. ' 15 WHAT VE CLAIM | S: -
1.' 2- Cyanophenyl di t hi ophosphorll@)am d esters: of #ERe general formula [err]
RSin which 20 . .8 R .and R are the sane or different al kyls each
with 1 to 6ygarbon avoE Mg @6 B ai amwdﬂogepam&ypcgmamgme&m@mounus
accordi ng to cl ai atkdsulphinylixiwd ceneorghdryl gmwap,landhave 1 to 4 carbon atops.. 3.

The conpound of the Bdf the rad1calebe1ngselected1ndependenﬂywhenm1sZor3
25 4. The corrpound ? Hﬂ é,ﬁ _claims an insecticidal, acaricidal or nemato-

mtacompoxmdasclaunedabovem
admrxmmmthadﬂuentorcamer B .

. WHAT WE CLAIM 18— '
1 2—Cyanophmyld1dnophosphonc acxd esters of the gmaal formula :

N fN -
© 3P—0 R {Z)
in which -

.20 R and R’ are the same or different alkyls each with 1 to 6 carbon atoms, and , 20 .
R” is hydrogen or bromine.
* 2."Compounds accordmgtoclaum 1 mwhmhRandR’eachhavelto4carbon.

3; The compound of thc formula

15

25 . n_
) . o C3H75\\“
C2H5°/

& ‘The cmnpound of ‘the formula

25

(z) .

. RN _:-...' o | n—c3H7s
. o L Cz“s '
- . ~5. A prms for the preparatlon of a 2-cyanophmyld.tthlophosphonc acid ester -

- aocordmg to any of claims 1= ‘:m whlch a dtthmphosphonc ac1d ester hallde of the .
30  gemeralformula . SRR el




5. A process. for the preparation of a 2-cyanophenyl dithiophosphoric acid
ester according to any of clainms 1-4 in which a dithiophosphotic acid ester

hal i de of the 30 general formula 8 .

1, 435, 660 _ 8 Refractive index: [err]=.
1.5558 Yield: 68%of theory. Qur Patent 1,295,418 descri bes and cI ai s
phosphoric gcid esters of the general flq,gﬁwoa _ : Coig .
[err] 5 ——whrth '

5 X 87 f@ |
whi clhsla(sIn Oxygenfmﬁyis’l@h ?g—gen a om%{ﬁggf?&ﬁmnfﬁgﬁsr rﬂ%ﬁ%i;f n )

[err] alkylnercapto, [err] 10 alkylsulphlnyl ni'troy; -cyano or phenyl
group, and-mis 0, 1,.2 or” 3, the’ ra(ﬁsﬁé?s Y. bei’ ngsel ected i ndependently
when mis 2 or 3 Patent 1, 295, 418 al so degcrx_b_gs and. cl ains ‘an ..

i nsectici-dal, acaricidal or nemato- Ci daI/corrp05| tion containing as active

ingredient a conpound as- cl ai med “abowGH.8 "~ 15 15 - adm xturewith a -
di luent or carrier. WHAT WE CLAIMIS: - 1 2- Q/anophenyl di t hi opﬁBsphorl C.

acid esters of 1 eral fornula [err] in which 20 . .- .R and R'sare _

t he same or dlfferextlsﬂdﬁge@mghnmma to 6 carbon atoms cand.- 20 R s
hydrogen or broni neZ i®a gr@probthe fstmulaccor-di ng to-cllaim1 in V\/m ch R and R -
each have 1 to 4 carbon atons. 3. The conpound of the fornmula 25

[err] , ' 25 4. ThepconpouRd of the formula [eri]
CN 5. A process for the prepargty of . a -2-cyangpbgnyfl di t hi ophosphori c ‘aci-d .
estgr according to any of clai 1-4 in rfophwsphori c- aci d ester

hal:t de of the 30 general fornmula- - 1,43%, 660
9 RO S. P-Hal [err] (Il) in wh R and R haveshe neanings indicated in
cl ai m 1and Hal isin'l% gen, is reacted with a 2-cyanophenol of-the general

formula [ero] 5 in WaliCh HRoged oot bf a B2 RIRA, cpdla&aéyec!:,_l.rm@ir&tam, C., 10
optional Iy in thealiylsaipitiny.mite{ cyanv od pliedy! group,
m is 0, 1, 2 or 3, the radicals Y bemg selected independently when m is 2 or 3.
Patent 1,295,418 also describes and claims an insecticidal, acaricidal or nemato-
cidal ‘composition containing as active ingredient a compound as claimed above in
15 admixture with a diluent or carrier. 15

WI-IAT WE CLAIM IS:—
Z-Cyanophenyldtthlophosphonc acnd esters of the gmeral fm-mula

RO, $ N |
->g-'ob-n“ (1'_)

R's

: in which - '
20 R and R’ are the same or different alkyls each with 1 to 6 carbon atoms, and . 20
R” is hydrogen or bromine.
" 2. Compounds accordmgtoclaxm 1 mwmchRandR’eachhavel to4carbon
atoms.
3. The compound of the formula

o5

25 ) I‘l—daH7s |sl N ) . 25 -

>P—-O —Br
C2H5° .
(3.

cN
4. The compound of the formula

n—Ca H7S

" eams o/-O—Q (2

5. A process for the preparanon of a 2—cyanophmyld|thxophosphonc acid ester
- according to any of claims 1—4 in which a dithiophosphoric acid ester halide of the an
30 - general formula S o 30

* [ L M S *

- b —— 3y



acceptor or in the formof an alkali netal salt, alkaline earth netal salt
or ammoniumsalt. 10 6. A process according to claim5 in which the
~+-eactton—+s—carred-out— —F

~according to claim5 or 6 in which Hal is chlorine. 8 A process according
to any of clainms 5-7 in which.the reaction is carried out at 15 to 600C 15
9. A process accordlng ‘to*any of cl-ainms 5-8.in which the ester halide of
formula 15 (11) is” any of those her ei nbef or e specifically identified. 10.
‘A procesg for- the preparation of ~a 1pesypsound “according to claiml, osubst an-
tirally as” REr el nbetore descriped RG kanpre I or 2. IIl. conpounds accordi ng
to claiml mhenever prepared by a p&gpess accordlng 20 . to . any of clains
5-10. > —Hal 20 12. An
insecticidal or acaricidal conposhéyen contalnlng as active ingredi-ent a
conmpound according.to any of cl ai 1-4 or 11 in admi xturgpwi th a-solid or
l'i quefi ed gaseous diluent or-carrier or in adnixture with a l'i-quid diluent

or carrier chanbithning a surface- actlve agent ~~ 13. A conposition
according to cl rmﬁfﬂf Ve @hﬁ:‘ W‘E?S% f g 25 active
conpound by- wei }i1s hajogen, j¢ BT BEY 4 fo or ‘acari d pests which

conprises .applying to the pests or 'g habi tat thereof a conpaund accordi ng

to any &f clains 1-4 or .11 al one or the ~formof a conposition
cont ai ni ng ‘as: acti ve i-ngredi ent. a*® accordi ng 30 to any of
clains 1-4 ‘or '11-in admxture wi'th a diluént -or.carrier. ' 30 15.

A net hod of moyiilht | ng ani mai ect opara5| tes which conprises ap lying to, the
ani mal a conpoulghasdheon gﬂ W@Mmdl v, inqthe presegcegf Gﬁéﬂg in the form
of a Corrposrﬁfeawgo‘ﬂt“éﬁ “g &l csalt, plipling ety P SERG Hcording to
any of gl ains k%%cé&amagdm AkiM " £ iniidh ﬁedéa&lbﬂﬂi cadfiedCat i @6 . 390

16. A net hodpresewovich solgent.0 cl ai-m 14 or 15 |n Wmch a conposition is used

con- 35 taini AfPWG g 19 gaimoqr f in fih ound, b wei ght . 17.
Crops protecte lf;‘\ AFEGEE P ”f“ﬁé’é%‘f“?sosr aﬁ’a‘l’q‘ f/g% wn in areas’
i n whicfs, inme a&mmg&@namdélmmum@h& e‘swm&foftfdiﬁmgrovmsg, a

conpound accdlmugofﬂlmhgrenmiefomlspmﬁsalli*ddnuﬁed 11 was applied alone or in
|

adm xture w H[? e for by, preparagin %%ﬁi@?‘mﬂ according to claim 1, substan- |
40 For the A AN b1 ol GT ebalc6iing AQENL S, 43
Bl oonskaery Sﬁuﬂ,{@dm@gdqa WC17 2RA Pri nte :Tor ng Maj-esty' s Statwonery

O fice by the (J3uAndnsediiciddsor acaimidilngnpnitiBp aontair@igcas MImgﬁedt by the Patent

O fice, 25 %ms ﬁlm or %ﬁaou??lh%mre\}c%ﬁéia I111q111t1 mmthor djﬁ COpI es may

be obt ai-ned: containing a surface-active agent. = -
25 13. A composition  according to clalm 12 contammg from 01 to 95%, of the 25
. active compound by weight.
14. A method of combating - insect or acarid pests which comprises applying to
the pests or a habitat thereof a compound according to any of claims 1—4 or 11 alone
or in the form of a composition containing as active ingredient a compound according .
30 to any of claims 1—4 or 11 in admixture with a diluent or carrier. 30
15. A method of combating animal ectoparasites which comprises applying. to
the animal a compound according to any of claims 1—4 or 11 alone or in the form
of a composition containing as active ingredient a compound according to any of
claims 1——4 or 11 in admixture with a diluent or carrier. '
35 16. A method according to claim 14 or 15 in which a composition is used con- = 35
: taining from 0.0001 to°10%, of thé active compound, by weight.
17. Crops protected from damage by insects or acarids by being grown in areas
in which, immediately prior to and/or during the time of the growing, a. compound
40 accordmg to any of claims. 1——4- or 11 was apphed alone or in aduuxture witiki a diluent
or carrier.
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