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: " COMPLETE SPECIFICATION

Phosphonc and Thionophosphoric Aecid Esters, o
- manufacture thereof and theiruse as:
: *  Insecticides
. Wer FARBWERKE HOBCHST AKTIENGESELLSCHAFT. Vormals Me1ster Lucms &
Briining, a Body Corporate recognised under German law, of, 6230 Frankfurt (M)-
Hoechst, Germany, do hereby. declare the invention, for whtch we pray that a patent
may be. granted to us, and the. -method by which it is to be performed to be parttcu- o
-5 latly described in and by the following statement: — 5
: ~The present invention relates to new phosphoric and thionophosphoric acid esters,
a process for their manufacture and- their use as insecticides and pesticides.
... British Patent No. 713,278 discloses phosphoric acid esters that contam an enohz—
able heterocycle, which esters can be used for the control of pests. = -~
10 -7 The present invention prov1des phosphoric and th1onophosphonc ac1d esters of 10
-the general formula I . _ .

k,,,l\,_,, e
\ ~. P
in which R1 and Rx each represents an alkyl radxcal havmg 1 to 4 carbon atoms, pre-
ferably the ethyl radical, Ry represents a phenyl radical or ‘phenyl radicals substituted o
15 -'by chlorine atoms, and X represents an oxygen atom or a sulphur atom. 15
‘The present ‘invention " also -provides a process for the manufacture: of phosphonc

and thionophosphoric acid esters of the general formula I, which compnses reactmg
'phosphonc or th1ophosphonc acid. hahdes of the general formula II o .

i

. @r)
4? 0 :
20 in wh1ch X, R; and: R2 have the meanings given above, and Hal represents a halogen 20
‘atom, preferably a chlorine atom; with 3-hydroxy-triazols substituted by Rs-according
‘to thé above formula, or’ the metal salts of the 3-hydroxy-tr1azols, preferably the
sodium- or potassium salts thereof.
In the first instant, the reaction is carried out in the presence of . ac1d-b1nd1ng
25 agents, for example, alkali metal carbonates, for example, sod1um carbonate, alkaline 25
earth metal ¢carbonates, or tertiary amines, for example, triethyl amine, dnnethyl aniline
or pyridine.
The reaction is illustrated by the followmg scheme (Me—metal)

[Price 5s. 0d.]



in which [err] each represents an al kyl radical having. 1 to 4 carbon
atons, pre- ferably the ethyl radical, [err] represents a phenyl radical or

phenyl radicals substituted 15 by chlorine atons, and X represents an
oxygen atom or a sul phur atom - 15 The present

I nvention also provi des a process for the manufacture of phgiphoric

and t hi onophosphoric acid esters of the general formula I, whié&h conprises
reacting , Pphosphoric or thiophospﬂ&&hﬁ acid halides of the geneJa
formula I1 20 in.which X [errP "Pave the .neanings given aboue,
and Hal represents a hal ogen 20 atom- preferably -a chlorine atom
Wi th 3-hydroxy-triazols substituted by [err] .according . to the above
formula, or the:netal salts"Kﬁﬁwﬁézf;hydrQkyﬁgifazolsrﬁareferably t he _
sodi um or potassiumsalts ther ~o/ p~larthe__first instant,lfpe
reaction is carried out in the presef® of Aadfd-bindwﬁ@¢25 agents, "
for exanple, alkali netal carbonates, for exanple, sodium carbonate,

al kaline 25 earth -metal carbgnates, or tertiary amnes, for
exanple, triethyl amine, -dinmethyl affT™He—Y | opyri dine.

The reaction is illustrated by.the f.oll o C ﬂe;?&gb:netal) ' 2
1,189, 931 - . : _ N _

The reaction may be carried out with or without using solvents. As solvents, there
are suitable all usual organic liquids which are inert under the reaction conditions, for
example, acetone, methylethyl ketone, acetonitrile, acetic acid ethyl ester, butyl acetate,

5 tetrahydrofuran, dioxane, methylene chloride, carbon tetrachloride, benzene, xylene and 5
chlorobenzene. ' ,

The reaction ds generally carried -out at:a temperature within the range of from
about 20—25°C -to the -boiling points of the individual selvents, preferably within the
range of from 50 to '90°C. Copper powder may be added in an amount of from 1 to

10 20 mol-%,, and this may have a favourable effect on the reaction velocity. 10
. .Some of the novel compounds are obtained as oils, some as crystals. They-cannot
.be distilled without decompesition. _ L
. Further the present invention provides pesticidal-compositions comprising, as the
active ingredient ‘a .phespheric or thionophoesphoric acid ‘ester -of the :general formula I

15 together with a carrier. These novel .phospheric and thionophespheric acid esters ex- 15

’ hibit an excellent pesticidal nctivity, especially insecticidal activity by penetrating into
the tissue of the:plants, for example, they are effective as -contact and stomach :poisons,
especially against herbivorous -and : plant-sucking -arthropods. Owing to their lTow toxi-
city to warm blooded animais, the ;phesphoric and thiongphosphoric -acid -esters -of :the

20 formula I are, moreover, suitable for the control of .ecte- and endo-parasites on and in 20

' animals. In contradistinction to known compounds of a similar constitution, the phos-
phoric and thionophosphoric acid esters I are effective against arthropodes that are
resistant to known phosphoric acid esters, The duration of activity of the phosphoric
and thionophosphoric acid esters I is also superior to that of the known compounds.

25 The phosphoric and thionophosphoric acid esters I are far superior to Q,0-di- 25
methyl-(5-ethyl-1,2,4-triazol-3-yl)-thionophesphate ‘disclosed in British Patent Specifi-
cation No. 713,278, Number 19 ‘in the Table, as well as to the corresponding undis-
closed O,O-diethyl-(5-ethyl-1,2,4-triazol-3-yl)-thionophosphate with respect to their
biological .activity, as.is shown in the following Examples 6 to 9. The phosphoric and

30 thiopophosplioric acid esters. I .are very compatible with plants and possess fungicidal 30

: properties in addition to their insecticidal and parasiticidal actions. Therefore, they can
be gsa_eld for protécting plants and stocks as well as for combating patasites on and in

" In order to obtain pesticidal compositions, the phosphoric .and thionophosphoric

35 acid esters I may be mixed with inert solid or liquid carrier materials, with adhesives, 35
wetting agents, dispersing agents and grinding auxiliaries to be used as wettable
powders, emulsions, suspensions, dusting powders,. granules, fly-catchers, strewing
powders and detergents. Such compositians. may .also be combined with other insecti-
cides, fungicides, nematocides and herbicides. :

40 As inert carrier materials, theré may be usedl ‘mineral substances for example, 40
aluminium silicates, alumina, kaolin, chalks, siliceous chalks, talcum, kieselguhr, or
hydrated silicic acids or-preparations of these mineral substances-with special additives,
for example, chalk greased with sodium stearate. As inert carrier materials for liquid
‘preparations. there may be used 4ll the usual and suitable inert organic solvents, for

45 example, toluene, xylene, diacetone alcohol, cyclohexanone, isophorone, gasolines, 45
parafiin oils, -dioxane, dimethyl formamide, dimethyl sulphoxide, ethyl acetate, butyl
Aacetate, tetrahydrofurane and chlorobenzene.. .

As adhesives, there may be used glutinous cellulose products or polyvinyl alcohols.
' As wetting agents, there may be used all suitdble emulsifiers, for example, hy-

50 droxy-ethylated alkylphenols, salts of aryl--or alkyl-aryl sulphenic acid salts, of methyl- 50

taurine, salts of phenylcogasine sulphonic acids or soaps. . L



[err] The reaction may be carried out with or w thout
usi ng solvents. As solvents, there are suitable all usual organic
| i qui ds which are inert under the reaction conditions, for

exanpl e; acetone, nethylethyl- ketone, ‘acetonitrile, acetic acid ethyl

ester, butyl acetate, 5 t et rahydrof uran, di oxane, nethyl ezz chl ori de,
carbon tetrachl ori de, benzene, xylene and 5 chl or obenzene.

The rgactlon is generally carrlq £yt at a tenperature wi t hinsthe range of
from - di vi dual

sol vent s phedigesibg yzems thvrermdyhte used salts of dmémj}eloagfsulﬂn@rhq@@s to 90[err]
Copper E%g"“ﬁ%}?‘ Mg‘;“?%%gl At Bapbrbtine-gilphpRic Agid andg if required, 50 | -0 and
this ™ dagf i f be Gl sd¥E0 BRGEAOR HEhRGhilsYot

sodium sulpfd)R@mMbnidnh Culghaid SlodiGR R BibAESsoditire blirb@bw,eddi@s Oi |5, -sonme as
cryst al s. thidsdghatespdiot stearate, sodmmad:mted Stl | 1 ed wi thout decorrp05| tion.

Further the ?ﬁ‘ gompPRHa d‘éla a#llé ’%YCE?‘ng‘T“‘YW thfons conpri si ng,
used f ul
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effepti velamfmmmbamm%a w&ghmafaa qmmsmdﬁqr aliphatic minergé Dcloviag by agli nst
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esters of the 20 fornmul a |exai@s 1nOr eover, suitable for the control of
ecto- and eniik2 Geamagi.2 msl) ofnt Ml—ﬁ-rhydr&@124-mazol wegdsusperhded inl 250

cont 2adi st“i"h‘&‘teﬁ an - lF‘hHH ignophy b‘t‘ictaﬁ‘ﬁll on,20t he phos-
phori c an@hl %@‘%@ %}g frﬁl" Adi nst art hr opodes
that are coolmg, the tﬁeﬁymﬁ:ﬁ ano Qﬁd e A6l ﬁﬁt&a’p&- The duration of
activity efed frbre thelilusphidrgrams ofOO-methyhﬁebhml-b%phmphbﬂhmolam-d esters | is

al so%gpe%"gﬁgp bf% asgfi t @ ﬁ'blylxqsgd//gpg The PBhosphori c

and thion LhC 3381 rlelz uper| or to 0,0-di- 25
' EXAMPLE 2 -
. 36.6 Grams (0.2 mol) of the sodium salt of 1-phenyl-3-hydroxy-l 2 4-tr1azol were
30 suspended in 200 millilitres -of acetonitrile and 32.2 grams (0.2 mol) of 0 ,O-dimethyl- 30

thionophosphoric acid chloride were -added thereto, After the suspension had been
stirred for 12 hours .at .50-—60°C, the sodium chloride was filtered off and the solvent
was evaperated from the filtrate, Thus, 55 grams of 0,0-dimethyl-(1-phenyl-1,2,4-
triazol-3-yl)-thionophosphate were obtamed

35 C o Hi12N,O;P S calculated: N 14.75%,; P 10.85%; 35
molecular weight: 285 found: N 14;2%; P 10.8% :

EXAMm 3
400 Millilitres of tetrahydrofuran and 69 grams (0.4 mol) of O O-dlethyl-phos-
phoric acid chloride were added to 64.4 grams (0.4 mol) -of 1-phenyl-3-hydroxy-1,2,4- -
40 triazol. 44 Grams (0.44 mol) of triethylamine were added dropwise to the mixture. For 40
completing the exothermic reaction, stirring was continued for 3 hours at 50°C. Then
the triethylamine-hydrochloride was: filtered .off. The filtrate was evaporated, the resi-
due was dissolved in benzene and ‘washed with water. ‘After evaporating the benzene,
. there were obtained 117 grams of O,0-diethyl(1-phenyl-1,2,4-triazol-3-yl)phosphate e
45 as a light-brown oil. 45

CH, N3O, P calculated: N 14.1%; P 1049,
molecular weight: 297 found: N 13.9%; P 10.09% ]
' EXAMPLE 4 '
A mixture of 25 Grams (0.127 mol) of 1-(3-clilorophenyl)-3-hydroxy-1,2,4- tn— :
50 azol, 24-grams (0.127 mol) -of O;0-diethyl-thionophosphoric acid chloride, 15 grams 50

(o. 15 mol) of triethylamine and 250 millilitres of benzene were stirred for 10 hours at

60°C. After filtration, ‘the residue was washed with water and the benzene was evapor-

ated. There were obtained 39 grams - -of -0 0-d1ethyl-.[l-(3-chlorophenyl) 1,2 4-triazol-
3-y1]-thionophosphate.

55 C2H,; Gl N;O,P S calculated: N 12.1%; P 8.9% " - 55
molecular weight: 347.5 found: N 12.1%,; P 8.7%
ESAMPLE 5

A suspension of 43.4 Grams (0.2 ‘mol) of the sodium salt of 1-(4-chlorophenyl)—
3-hydroxy-1,2,4-triazol in 300 millilitres -of benzene was refluxed with 38 grams (02



met hyl - (5-ethyl-1,2,4-triazol -3-yl)-thi onophosphate disclosed in British

Pat ent Specifi - cation No. 713,278, Nunber 19 in the Table, as well
as to the corresponding undis- cl osed

O O dietnyr-(5-ethyl-1,2,4-triazol -3-yl)-thionophosphate with respect to
their . biological activity, as is shown in the follow ng -Exanples 6
to 9. The phosphoric and 30 t hi onophospboric acid esters ﬂ;are very
conpatible with plants and possess fungicidal 30 properties,in
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acetate, butyl : i X et or obenzene :
: 0, 9675 (1956 X .
As adhesives, ther € ne, B b Baithedtii he LSb16Shdsél (RS Ere esective ssbstarice KHOWRAY i nyl,

al cohol s. 25 no activiBat\tietidsteigpn@geadids, t here nay be used all- suitable
enul si f.l ers, for exanple, hy- 50 ~ dr X'-‘PS} yl at ed al kyl.phenol s, salts
of ar yl- or alkyl-ar leaEl&l PBQ E“d%basﬁtfvpﬁggflﬁéfior _ us Bl \Wd activiGQf different com-

taurine, salts of phatk gﬁﬁ@a;ylage@gm | C aci-ds or soaps. 3

1,189,931 ' Table 1 shows the effects of the active ingredients of tlg invention and that of com-

di spersin i nges, I an oa 4 s¢ries ofcar . ‘The ipse e ef ust: A§0.
di sper sing agéils tere wheeel sl s s Sy L BT SIGAEES
4 ' on which the insects were found were treated with a solution of the active ingredicnt;
in further tests, both -the insects and the forage were- sprayed with a solution of the
active ingredient and in a final test only the forage was treated. R P
- 35 Table 2a shows the effects on different pests with different concentrations of the active 35
e ingredients and of the comparative substances. - C ’ '
 Table 2b shows the activity against a stock of spinning mites (metatetranychus ulmi
Dardar) which is resistant to known phosphoric acid esters. _
.- According to the above Tables, the active ingredients of the invention ate superior
40 to the comparative substances. C : o
The data given in Table 3 were determined by applying the active ingredients
per os using a micro-applicator manufactured by Messrs. Makers Burkhard MFG. Co.
Ltd., Rickmansworth, England. The amoimts of the active ingredients and compara-
45 tive substances were administered to the insects in 4 solution with acetone. The active 45
ingredients of the invention are superior to the comparative substances.” - '

"EXAMPLE 8 ' o -
In order to examine the prolonged activity of the active ingredients of the inven-
tion in comparison with known substances, common house-flies, some of them normal,

50 some resistant to known phosphoric acid esters, were treated at 20—22°C on' dead 50
materials, for example glass, wood, cotton fabric, polyvinyl chloride sheets, with active -
ingredients of the invention and with the comparative substance V. For this purpose, 1
millilitre each of a solution having the given concentration (0.1 by weight) "was
spread onto 65 cm? of surface of the dead material. Table 4a shows that a layer of

55 active ingredients of the invention on dead material preserved its activity both against 55

: the normal house-flies (miisca domiestica) and the house-flies that were resistant to ’
phosphoric acid esters, over a prolonged period of time. The effective time (TL 100),
i.c. the time required for completely (100%) kKilling the house-flies, was increased only
slightly. In contrast thereto, the effective time was essentially prolonged with the known

60 comparative substance V. In this latter case, the activity was, moreover, already neu- 60
tralized after 40 days whereas in the.active ingredients of the invention it was still per-



e.g. potassiumligninsui phonate, salts of naphthal ene-sul phonic acid and,
i f required, hydrated silicic acids or even kiesel guhr.
As grinding auxiliaries there may be used suitable inorganic or organic

salts of . 5 sodi um sul phate, ammoni um sul phat e, sodi um car bonat e,

-sodi um bi carbonate, sodium 5 t hi osui phat e, sodiuntz ear at e,

sodi um acet ate. - Pesticidal conpositions obtain accordi ng

to the invention nay preferably be used in the formof an

enul si gpn. concentrate cont ai ni ng, from.10 to 70% by wei ght : of a
DhD) e W8P bsrer. | and from 5 & by .wei ght  of

a 10 fecﬂy\/atetshﬂitgas&g%megmMmrmhtmﬁomgﬁauvMsm llp.ndlﬁ&%ré)y weight, is a

sui t abl e orngeewnsidessd lin this 16t since, according to Tablen, they have an only weak activity | n t he

so- called ptinsh bqugsollisiol ume et ho Whege highly concentrated mxtures

ar e sprayed t i QUEAeIVial NS fof ERMpIe ﬁﬂﬁ‘@ Tivink 61 e BRMes el SRSl car-NSECT i Ci dal
CONMPOSs t i Oned out with house-flies omthﬁpmhtm@ afsz:lemh} ub plafiOPablays Widiwg thar  of 52

phosphori c tbgvprplmm M‘US ntrﬂrqcnveaeg the lnventl%agmﬂ nproggligisepr om 30 to 10%
by vel gt QLIS S gyl gttt:“maétn A o 15
boi |'i ng IOOI okl Sifghl Ieé ive ingredients of the invention ea ol | owi ng

Exanplies i Idxtgd $f thah&n;ﬁi‘aével stbs@ink i(Vowas neutralized after 51 days whereas the activity 10
EXAMPLE 1 of the active ingredients of thg jnventigy g_qﬁgttl{ pyriectlyihe );angfas at the beginning.

1- phenyl - 3- hydroxy-1, 2,4-tri azol were suspended in 250 20
mllilitres of acetone and 38 grans (0.2 nol) of _
0, O-di et hyl -t hi onophosphoric acid 20 chl-ori de were added

t hereto. Subsequently, 22 grams (0.22 nol) of triethylanm ne were
- added drop by drop and the m xture was stirred for 6 hours at about

. 50[err]C. After cooling, the triethylam ne hydrochl oride was
filtered off, and the sol vent was evapor- : . ated fromthe
filtrate. 60 grans of '

O 0-di et hyl - (1- phenyl -1, 2, 4- tr|azoI 3-yl)-thionophos- . phat e
were obtained as a Ilght brown oil. ° :

25 . lerr] S. calcul ated: N 13.5% P 9.9%

nol ecul ar weight: 313 found: . N 12.5% P 9.9% -

EXAMPLE 2 ﬂ - 36.6 Ganms. (0.2 nol) of the sodiumsalt of

1- phenyl - 3- hydroxy-1, 2, 4-tri azol were. 30 suspended in 200
mililitres of acetonitrile and 32.2 granms (02 nol) of 0,0-dinethyl- 30
t hi onophosphori c. aC|d chl oride were -added thereto. After the suspension
had been stirred for 12 hours at 50-60[err]C, the sodium
chloride was filtered off and the sol vent . was evaporated from
the -filtrate. Thus, 55 grans of C)C)dlnethyl (I -phenyl-1, 2, 4-

triazol -3-yl)- th|onophosphate wer e obtalned S . [err]

cal culated: N 14.75% P 10. 85@6 N o ' o 35



nol ecul ar wei ght: 285 found: N 14.2% P 10.8%

EXAMPLE 3 400 MIlilitres of tetrahydrofuran and 69 grans
(0.4 nol) of 0,0-diethyl-phos- phoric acid chloride were added
to 64.4 grans (0.4 nol) of 1I-phenyl-3-hydroxy-1, 2, 4- Z0 triazol . 44
Ganms (0.44 nol) of triethylamne were added dropwi se to the m xture. For
40 ; conpl eting the exothermc reaction, stirring s conti nued
for 3 hours at 50[err]C. Then. the tri et hyl am ne- hydrochl ori de
was filtered poff. The filtrate was evgfﬁ ‘the resi - due
was di ssol ved- e .and washed Pr Alter evaporating t h€6 '

benzene, o theré wa Q,)bt, red 117 grans of
O Odiethyl-(1- phenyl 1,2, 4- tE@ Dl ylgphosghahe 45 as a
| i ght-brown oil. - 58° & © © o S -
45 [err] T at g_d:_ N 14. 1% P 10 4% | ~~
nol ecul ar wei-ght: 297 found: ;v~lo.:%b P—16—0%
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of f and the benzene was evaporated. 64 G ans of

O O diethyl-[1-(4-chl orophenyl) - 1,2,4-triazol -3-yl]
-t hi onophosphat e were obtained as a yellow oil. [err]
calculated: N 12.1% P 8.9%5 nol ecul ar weight: 347.5 found: N
12.0% P 8.9% 5 ‘]g)
EXAMPLES 6 to 9 The foll owi ng Tabl es show the actio of the
active ingredients according to the i nvention on a considerable
ggg})ga?idpsiti nI?tee?CE*LV? :Pg‘iﬁ%fnts of the invention . are
0, O-di et hyl - (I - phenyll- 1g2, 44tri gozol 3- yI) t hjy onoplosphate as Al 1;
10 O, O di et hylF- 1-pf glaz -3s)! ) -phosphate as Al 2;
0,Qdiethyl- [ 1-(3-( r. ren°yé) ,4Xriagol - 3-y|] t hi onophosphate as Al
3; 0, 0-.di et hy|8 P&
chl orophenyl ) -1, 2, 4- t|rg 713 Ij thi onophosphate |as Al 4; The
conparative substancesa desggnpt ed hereinpfter [as fol l ows: 15
O, O-di net hyl - (5- et hyl|sE gi t§ gazpl - 3-yl ) t hi pnophgsphate (known from
British' Patent 15 |, L)) b gi Ncati @ Nol..713,278) as conp. |;
0, O-di et hyl - (5- et hyl - Jé} 4~4rg §Eo] =3-yl p t hi pdophgsphate as conp I1;

denlyl ) -thi omethyl ] {dithi ophosphate (known

O Odiethyl-S [(2, 5- diRgl or()o’\%
from Ger - = mar_Pat ent 57,213) as| conp) II1; 20

O, O di net hyl - S:[ 2- (etthyl - nefcapt o] - et hyl ] t hi ol phogphate (known  from

Ger man 20 - Pat ent ] 349) as o, |V,

O O-di net hyl (I -hydropy-&, 2, 2 or§)e§ny§) - pho"%[ honat e (known from Chem
Abstr . 50, 9678 q(%g )| as _conp. The synbol [err]
i ndi cated in the Tabllesgia the—respeetiire|subst ance showed 25

no activity at the testg@‘g()[ﬁzgntrati on.
25 TEE(BERelw v w EXAMPLE 6
Tables 1, 2a and 2b $ho® rg)g- s| ozt Be Bse_and|the activity of different
com posi& i g sSappI i byo'digfe;egt Jetheds. Table 1
shows the effects'a)f t he ac |§ ijngredi ents jof thg¢ invention and that of
com 30 -parata vé subst 4fites || and 11 on] a sefies of arthropodes. The
insects were ei'thé {usted [30 ditTegctty With the active ingredient
or sprayed with atsolfution {her , or the substrates on which the
insects were found were treat off 8h‘éa Bol &tjign-ef the active ingredient;
in further test ,%)oth the {nse¥tls and t he florage|{were sprayed with a
solution of th ; §g% ve ingredient.and inja final test only the
forage was treate 35 8. | § 2a shows: tjhhe effects on different pests
with different coijcent r'%@iﬁ)f B [the active | 35 i ngredi ents and of
t he conparative s@)st antes gl wabl e, b shoys the activity against a
stock of spinning®m tes (nef gér@yﬁus‘ u‘P i =
: Q 8 o o
: ed |
a0
=g|g g 8sglg~
g\.a_g.
.oﬁ,gg
e IET
égbg g% .
& O
S EE R R IPY
: gé o o ol o
28
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Al 4 -
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Dardar) which is resistant to known phosphoric acid esters.

According to the above Tabl es,
superior 40

the active ingredients of the invention are
to the conparative substances.

40

EXAVPLE 7

The

data given in Table 3 were determ ned by applying the active ingredients

per os using a mcro-applicator

manuf act ured by Messrs.

Maker s

ur khar d
he

MFG.  Co. Ltd., Ri ckmansworth, Engl and. The anounts of&ﬁ%e active
ingredients and conmpara- 45 tive s:&§§ nces mere adm ni stered to
insects in a sollution with acetaone The alc* . ingredients

of the invention are superior to the conparative substances.

EXAMPLE 8
active ingredients of the inven-

In order to exam ne the prolonged activity of the
tion in conparison with known

N

subst ances, common house-flies, sone of themnormal, 50 some resistant
to known phosphoric acid esters, |yefe treated pt 20-22[err]C o} dead 50
materials, for exanple glass, wopg [cotton fabyic, polyvinyl cljloride
sheet s, mnth active . #Bng ents of the invention and {with the
conpar ati ve substance V. For i $ lrpose, 1 mllilitdqe each of a
sol ution having the given congent qﬁ.ion (0.1% py wei ght) was
spread onto 65 cnR of surface&of bedeRd @raRef #ale Tablee #a sows that a
| ayer of 55 active ingre iem%% of Jhe invention on dead mgterial
preserved its activity both agaifﬁ 55% the normal hquse-flies
(musca donestica) and the hogse; es that wele resistant to
phosphoric acid esters, over & plg pbnged periof of time. The efifective tine
(TL 100), i.e. the mg & pquired for{conpletely (1009 killing
the house-flies, was increased OR-y —b gt y—-R—eerf{r ast
thereto, the effective tine g e']antially prpl onged with thel|known 60
conpar ati ve substance V. Inﬁt IJarter case, phe activity was( noreover
al ready neu- 60 &legd after 40 dhys whereas in tke active
i ngredients of the invention mt gs| still per-}{. 5.
1,189, 931 o 5 fectly the
sane as at the begi nni ng. Thegkn)%p SOW@&%&tﬁN“‘SUﬁSEﬁHG@S*1'&rd 1 were
not considered in this test s@nce§ pccording tp Table 1, they Have an only
weak activity g, 5 '
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agai nst house-fli es. EXAMPLE 9

As a nodel for flies, for exanple, Aossina, living in the bushes, a test
was car- 5 ried out with house-flies on citrus plants as a
scl erophyl | ous plant. Table 4b shows that 5 t he prol onged activity

of the active ingredients of the invention against normally sen-,

sitive house-filies on | eaves of citrus trees was substantially slt%eri or to
the activity of t he conparative substance V; the tinme required for
a 10@% killing of the flies (Tligo031 100) was only slightlgy increased

W t _ -vity of the
conparati ve substance V was neutralized afteg,lL51 dalys whe¢reas fthe activity
10 of the active ingredients of {thq-3ng ngioig RS lstill perfectly
t he same as at the begi nning. 1, 189931~ —
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[err]

8 [err]

1,189, 931
1, 189, 931

[err]

1,189,931

9 [err]

9

10

10
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phenyl -1, 2,4-triazol -3-yl)-phosphat e. 13. A pesticidal
conposition, wherein the active ingredient is O Odiethyl-[1-(3-

chl orophenyl )-1,2,4-triazol -3-yl] -thionophosphate. 15 14. A
pesticidal conposition, wherein the active ingredient is O Odiethyl[Il-(4-
15 chl orophenyl)- 1,2,4-triazol-3-yl] -thi onophosphate.

15. A pesticidal conposition in the formof a concentrate, whi &P
conprises, as - active ingredient, from10 to 70% by wei ght of a
phosphgric or thionophosphoric pgghgsy ester of the genegapl formula I,
as giV%wp+4++ﬂﬁy4ﬂ4%——aHd—#+eﬁ%%%+{+4H¥%Hy¢~we+gh+—fﬁ—iﬁ+——————a—mett|ng
agent, in an organic solvent.

24 16. A pdet eqtio ~Nas clainmed in claim15, which
cqnprises as active d-l- , 10 t 70% by wei ght of

O, O di et hyl - (1-pheny| 1,2, 4-triazol - 3 ?1'3) t hi ono- phosphat e.

17. A pestic qlalk 03| tion as cl ar o ctkacorrprl ses, as
active 25 BT ;,5'5, o zéfatngg MhEaE,

O 0-di et hy reze;.ts akerial. thl onophosphat e

and fsrom 301a? .GA ﬂz@%dabsomwu ms @a‘ima!rlomhhn & veherefin &R and Ripdfake for-ni nebal
oi | s havi i} Fqu 18. A
pesti Ci dalpheg%) 41y °sm ?'n the acpve lgg,rL%ﬁéls obs?leﬂlzﬁl ally as described
in any one o cEB cxﬁlpbsihoﬂ, feﬁl the a&i@e ingredient is O,0OL8methylr-ocess for the
rranuﬂ(actup@enﬂfl hbvl)-duoacwdosph#teonot?hosphor| G aclﬁ e%t ar_% 30 10 of
the genera rWE"de“f rineccayenipgredieph isc R:Osgir{kes reacting

l 32, -tnazo -yl-
phosphori & 013, A pesticidal ah@éﬁh&racgvﬁsg&ehaisloi@_am&;mm general fornula
I chlorophenyl)- lmﬂ-tvﬁmledqylj-eﬁdnéphbnphae the nmeani ngs given in claim1 and Hal
repré&&sents, al E::M Cmnposn' Wlleﬁngemﬂw&@'-d@thzlﬂﬂ riazbls

a
subst i t ut EHHRPPHE: ';é’n Cov ding &ﬁe,%ﬁh cAbrises, a5 abOve
formul a (ladtive Sre xS mb%lb migﬁtsofta ﬁd’sgﬁ ic ort thibnoplehbricaididbei ng carri ed
out in thester of the generaprmﬂmt,asg eram chim lﬁdmrigtoezg%rﬂy weighbinoft he free

3-hyd&t oxy & Fegn ZIAgE iy }gﬂf@mﬁﬁ qlvept A process #s clai med

o Sl g P B e st i MR, o ol o

21. A progrssha®S Cl al rre In c aim19 erein as phosphorlc or
t hi onophos- 17.49 pesticidal composph@ras dalmeddldmmlél,e@l@mommswea ounds are used.

22. 2%‘ pr é‘l'nsiogzgp osp%rate az% fﬁ;%gxa 38 1%; by welght%‘t':’fl:ron]éﬂlc and orf}’ Tg:f thin er ei ¥ the

phosphori Gilstaving a boiling point of more than 120°C.
18. A pesticidal composition according to claim 8, and substantially as described
in any one of Examples 6 to 9 herein.
30 19. A process for the manufacture of phosphoric and thionophosphoric acid esters 30
of the general formula I, as claimed in claim 1, which comprises reacting phosphoric or
thionophosphoric acid halides of the general formula II

f
,,.2,/ @)

in which R,, R, and X have the meanings given in claim 1 and Hal represents a halo-

35 gen atom, with 3-hydroxy-1,2,4-triazols substituted by the radical Ry according to the 35
above formula (I), or with the metal salts thereof, the reaction being carried out in the
presence of an acid-binding agent when the free 3-hydroxy-1,2,4-triazols are used.

g 20. A process as claimed in claim 19, wherein R, and R, each represents an ethyl
radical. =

40 21. A process as claimed in claim 19 or 20, wherein as phosphoric or thlonophos- 40
phoric acid halides chlorine compounds are used.

22. ‘A process as claimed in any one of claims 19 to 21, wherein the phosphoric or
thionophosphoric acid halides are reacted with 3-hydroxy-1, 2 ,4-triazols in the presence
of alkali metal carbonates, alkaline earth metal carbonates or tertiary amines.

45 23. A process as claimed in any one of claims 19 to 21, wherein phosphoric or 45
thionophosphoric acid halides are reacted with sodium- or potassium salts of 3-hydroxy-
1,2,4-triazols.

24. A process as claimed in any one of claims 19 to 23, wherein the reaction is
carried out at a temperature within the range of from 50 to 90°C.

50 25. ‘A process as claimed in any one of claims 19 to 24, wherein copper powder is 50
added in an amount of from 1 to 20 mol 9.

26. ‘A process as claimed in claim 19, and substantially as described in Examples

1 to S herein.
\

g g



t hi onophosphoric acid halides are reacted wth 3-hydroxy-1,2,4-triazols in

t he presence of alkali netal carbonates, alkaline earth netal
carbonates or tertiary am nes. 45 23. A process as clainmed in any
one of clainms 19 to 21, wherein phosphoric or 45 :

t hi onophosphoric acid halides are reacted wth sodium or potassiumsalts
of 3-hydroxy- 1,2,4-triazols. 24. A process as

claimed in any one of clainms 19 to 23, wherein the reaction is

carried out at tenperature within the of from50 to 90 err]C
25. A process aizrl ained in any one of r{g@%\% 19 to 24, wh ?;9

powder is 50 ~ added in an amBEDt& @MRAYOmM 1 to 20 m)l %

Egé Alggocess as caaigeg Lgrg:ﬁ|h119§ﬁgmg£§g3Fﬁ %naJIy as described in .
m © 303—306High Holborn, -

1,189, 931 .. London, W.C.1. 12
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