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COMPLETE SPECIFICATION
Dithiophosphoric Acid Esters, their preparation and use as
' Pesticides - :

We, FARBWERKE HOECHST A.G., vormals Meister Lucius & Briining, a Company
recognised by German Law, of 6230 Frankfurt (M)-Hoechst, Germany, 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 and by the
5 following statement:— . . S o 5
" The present invention relates to dithio phosphoric acid esters, to their manufacture
and their use as agents for combating noxious organi S

Specification No. 819,850 describes and claims a phosphoric ester of the general

10 o O: Npctip—X=P(OR)z 10
: o . y’ v '

wherein Y, X, and X, are each selected from oxygén and sulphur atoms, at least ane
of X, and X, being a sulphur atom, and R represents an alkyl group containing from
1 to 4 carbon atoms and wherein the fused benzéne nucleus may contain one or more
chlorine or bromine atomg, =~ . '
15 The said Specification also describes and claims a process which comprises reacting 15
a phosphoric acid halide of the general formula -

Ha1—1|’l=ibn).

(wherein Hal répresents a halogen atom) with’ a’ benzoxazole of benzthiazole of the

20 S _ . O( Nelcmx, it o 20

(wherein the fused benzesie ring may contain -oné or more substituents in the form of
halogen atoms, alkyl or ‘alkoxy groups containing 1 to 4 carbon atoms or nitro groups,
ahd R, Xi, X,, and Y-have the meanings-set forth above) whereby to produce a phos-
phoric ester of the general formula o S S :

o : I, ' o .
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e L 1,149,563 o
and-aprocess which comprises reacting a phosphbrus-defivative of the generak fdmula
o MX—P=(OR);-

with a benzoxazole or benzthiazolé 6f thé general formula

whereby to produce a phosphoric.ester of the general formula
: O[ Ne—eap—xp-plor);,

(WmthE“fused beniene-*-ring “may “containi-one “or- more slxb?stitueﬂt_s"ir_i the form-of
halogen atoms, alkyl or alkoxy groups containing 1 to 4 carbon atoms; or nitro ‘groups,

and R, X, X,'and Y ‘have-the meanings set forth above; T Tepresents -a Teactive ester

residue for example a halogeri-atom-or a"sulphuric-or:sulphonic-ester residue; and M
represents analkali metal'atom).- -~ 7 - s C S

The present invention provides processes for the manufacture of the novel plos-
phoric acid esters 2-O,0-diethyldithiophosphorylmethyl-5-chlorobenzoxazole, 2-O,0-
diethyldithiophosphorylmethyl - 6 - chlorobenzoxazole: and 2-O,0 - diethyldithio-
phosphorylmethyl - 5,7 - dichlorobenzoxazole by - reacting: salts of 0,0 - diethyl-
(di)-thiophosphoric acid of the formula I with the corresponding chlorobenzoxazoles
carrying the chlorine substituents in the benzene nucleus and having the formula II
according to the following scheme: : o :

' 4 .. N Jray
L AN | SR oI

in which B represents an alkali metal, alkaline earth metal or ammonium cation or a
cation of an organic base, R and R’ eachstands for an ethyl radical, Y stands.for a
halogen .atom or a reactive acid radical, for example a sulphonic acid radical, and in
which the benzene nucleus of-the benzoxazole is substituted in-the 5 or 6-position or
in the 5,7-position by chlorine atoms, preferably in an organic solvent that is irert to
the reactants and at a temperature in the range of from 20 to 100°C.,

Not one of these three compounds or the preparation thereof is disclosed in
Specification No. 819,850. -~ =~ = .. . '

It is a further object of the present invention to use the compounds as pesticides.
(Some of which are described and claimed in co-pending application No. 38857/68,
Serial No. 1,149,564).

.. The 2-halogen-methyl-benzoxazoles .of formula I mentioned above and sulphonic
acid.esters' of. corresponding 2-hydroxymethyl-benzoxazoles.are new. o
.- The 2-chloromethyl-benzoxazoles. of .general formula II used .as. starting -products
may be prepared for example, as follows: U

* 66 grams .of 2-chloroacetamino-4-chlorophenol are heated for 30 minutes with 0.5
gram of zinc chloride in 300 millilitres of o-dichlorobenzene under such conditions that
o-dichlorobenzene distills off slowly and until water no longer passes over with the o-
dichlorobenzene. The reaction mixture is.-cooled to. room temperature, the solution is
shaken with water and separated. The o-dichlorobenzene is separated from the solution

. by distillation under reduced pressure. The residue which solidifies at about 47°C. is
recrystallized from methanol. 56 grams of 2-chloromethyl-5-chlorobenzoxazole having

a melting point of 54 to 55°C. are obtained,
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- .'_2-(),0—dxethyldxthmphosphorylmethylbenzoxazole 1 30 mg/kg rat

R Y 0-d1ethyld1th10phosphorylmethyl—5 7-d1chlotobenzoxazole 105 mg/kg rat

P (according to invention)

The other 2-chloromethylbenzoxazoles indicated in the Examples can be prepared .

in analogous manner using the corresponding chlorophenol. If desired, substituents may
be subsequently introduced.
The active compounds of formula jiid may be mixed as is usual for plant pro-

tecting agents, with inert substances and jused as dusting powders, wettable powders, -

emulsions e.g. as concentrates or in the form of solutions or granules. They may be
used in the form of preparations which contain the. active ingredient together with a
solid or liquid carrier material and a solvent, an adhesive, wetting, dispersing or grind-
ing auxiliary that enable the noxious organisms to be: controlled without greatly injur-

ing the host animals, for example in the control of ectoparamtes, or to the host plants, .

for example in- the control of phytopatogeneous fungi

In compatison with the known 2-O 0-d1ethyl-dnh1ophosphoryl—methylbenzoxazole'

unsubstituted in the benzene nucleus, the novel compounds are advantageous in having

a higher efficacy to pests as well as a lower toxicity for warm blooded animals as shown
. 'by the LDy, values for rats. These properties enable them to be used for controlling. -
- ' domestic and storage pests as well as other troublesome organisms and ectoparaszltes _

Surprisiigly, the novel compounds have a good fungicidal effect in addition to

insecticidal and acaricidal effect, especially with mildew. In Specification No. 819,850
- there is no. indication that the compounds disclosed therein act otherwise than as
20 -

pesticides for combatting insects and spider mites on plants whereas the compounds
of the present invention are especmlly intended for combatting ectoparasites on domestic

- animals,

The following Table 1llustrates the lower toxicity to warm blooded animals of the

o K 6-chloro and the §5,7-dichloro compounds in companson with the first mentioned known -

Effective Ingredxent - : LDg, (rat)

(known -compound)

(accordmg to mvenuon)

2~00-dlethyldxdnophosphorylmethyl-ﬁ-chlombmzoxazole : 110 mg/kg rat- -

The;-followihg ;Eiz‘ax_'nples illﬁstraﬂe the invention.

" EXAMPLE 1
45 Grams of. the potassxum salt of O O-dlethyldnthlophosphmlc acid and 41 grams

‘of 2-chloromeﬂ1yl—5-chloro—benzoxazole (melting point 54—55°C.) were refluxed for
.15 minutes in 150 millilitres of ethanol, The reaction mixture was cooled. to room

temperature and the ‘precipitated potassium chloride was filtered off. The ethanol was

-~ removed from the filtrate by distillation. 64 grams of 2-O O-dxethyldxthmphosphoryl-
e ___mzmyl-s-chlorobenzoxazole remmned behind as a brown oil. .

" Analysis: - found_. . calculated
4.1/4.2% of N °  4.0% of N-
8.7/8.8% of P~ 8.8% of P

ExAMPLES 2 and 3
The following phosphoric acid esters were prepared in organic solvents in analo-
gous manner from salts of O. O-dxethyldxthlophosphonc acid and the corresponding 2-
chloromethyichlorobenzoxazoles.
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o Physical - - L EDZOXAZ
No. Formula of product obtained |  properties found calculated  (starting material)
2 (CoMls0), P-S-c 5 | brown il s2a0%N| 409 N o A
e ’)?g_ el N A 8.7/8.8%P | ~88%P | P P
P : : M
4 < i : R 4 Y’
OECHEC,
3 ("2”‘%"’ S ‘” 2 aD . m.p. 22—24°C.| -7.8/7.9% P 8.2% P e \"Q B
s T e g . 18.4/18.6%C1| 18.9% Cl S _
| m.p. 60 — 61° C

4

ExampLE _
Fattening pigs infested thh lice (Hdmatophinus m) were each sprayed with 0S8

tolhtreofanaqueousemulsxon,contazmngOOStoOﬁ% ofacnvemgnedlent,ofthe
5 followmgfonnulauon N

10% of active mgredxent '
3332 °§ alkyl a;:h?:?xl(‘:lem:olyglyc:ol eth ulsifier
of an p er as en
j 2% of eplchlorohydnn as stabi
10

The following d was used as active mgredlent '2-0,0-diethyldithio-
phosphorylme:thtyl-s,7-(11$‘m benzoxazole. All lice were killed. '
" ExamPLE 5

AplatewnhcockroachesofthetypesPhyIlodmuagmmaaandeﬂmeta o
15 américana was treated with 2~—3 grams of a dusting powder containing as active -

ment 2% of 2—0,0-d1ethyld1th10phosphorylmeﬂ1yl—6—chlorobenzoxazole and
and bleaching earth as diluents, The cockroaches died within 2 hours.
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ExampLE 6
~The following comparat:ye “Table illustrates some of the advantages of the 5,7-
chchloro compound in a formation analogous to that of the preceding example over
; knownoox)npoundsasregardsthelreﬁecton larvae of Mexican bean beetles (Epilackna
5" varigertus): B

‘ Active Ingred;ien_t' R Concentration | Destruction
- - :
PRI W

[N

fczl%%ﬁ S~CHs-C ‘o | 0.0019%, 90% ‘-
e " 0.002% | 100%

( Ghs0), P-s-c'//-;c{v )O ek
P s ; R 40% i
(known) ST
e e |
- e - 60% ..
g :
(G H0), o-s-cn-f 5 i
: )zé T 0%
{commercial) i g

e Ny cHy

. l : { . B
(C2s8), $-o- c\ c—c ”/ 20%

{¢ommiercial)

P o 5 ExAMm 7
Stored gram mfested with grain weevils was mixed in a ratio of 1000:1 by
i weight with 3 dusting powder of the follow‘mg composition:

10 1%’ of 2-0,0~dlethyldxthxophosphorylmethyl-ﬁ-chlorobenzoxazoh
3% of bleaching earth
96%vof talcum '
All of the grain weevils were. kllled
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With the same concentration of 0,0-dlethylmthlophosphorylmethylbenzoxazole
ondy 4019 of the parasites were destroyed.

EXAMPLES 8 and 9

In order to establish ‘the fungicidal effect of the compounds according to the

invention cultured plants were treated five days after having been infested with fungi,
thhanaqueoussuspensmnpreparedfromawetmblcpawderofthefoﬂawmg
comiposition: :

10%' of effecnve mgredxent (cf. the follow:ng Table) : "
20% ofamorphouspreparanonofsihcxcaud o e
56.5% of sodium sylphate -
10%' of calcium lignin sulphonate
‘2% of alkylphenylpolyglycol ether -
1.5%: of stearyl alcohol.

The following Table showsthesupmmtyofthecompmmdsmrdmgmme'
invention ovér the known 2-O,0-diethyldithiophosphory

E

commercxal 5-ammo-1~[b:s(dxmethyl-ampdophosphoryl-S-phenyl—l,ZA-ﬂmzole)]

P |

10

15

v 3 | Dlmmunonofmfmuonaboutzweeksafm f Tomty o |
} Concentration of | treatment compared with untreuted spectmen - warm-blooded -
spray liquor : animals™
'{mth 109, active | Ery.nphe Phaseolis _Emmphg di- LD, in
ient) | | - graminus spec. chloriaceareun |  mg/kg of tat
A4 . : : :
(Cobse F-s'-r//'-c-JO_ ' 0.03% . 959, 1
| )’é- RN ©0.06% 100%, -
(according to the invention) ' '.
B 1
. A~ o : : L
Catls o), P-5- . | 1 ISR
@ e CoD 0.012% Ca00% 105 .
(according to invention) |

€9S6PT°T




Diminution of infestation about 2 weeks after

' Toxicity to
Concentration of | treatment ‘compared with untreated specimen | warm-blooded
spray liquor e —— animals
(with 109, active | Erysiphe | Phaseolis | Erysiphe di- LD, in
ingredient) graminus spec. - | chloriaceareum| mg/kg of rat
0.012% 50% N
S ./, _ 0.025% - 90%, 30
(Goty0) --cige: _ L 0.03% 60% __ _
LCEEZ2 5N -0.05% . _
L, oS R e 0.06%, - 95% - 90%
~(known compound) ' '
L. 7‘. - ’I‘Wz -
L (g A, P—'Al/-fq\”: o : _
L My 0.025% 80% 10 — 20
10.05% 40% |
(commercial) -

£9S°6HTT
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1. ‘Ihecompoundoftheformula .

A

. ’ § . '
‘ ‘?”‘%-‘*%“.\', T
2, Theoompwndofthcformlﬂa

M A
CoHs0), P-5-
(C» 2% cw 2 )O_‘?_

L v

: N S
’ o
nngron I
4 ;

ce

4. A process for the manufacture of 2-O O-dlethyldlthlophosphorylmethyl-S-
chlorobenzoxazole, 2-0,0-diethyldithiophosphorylmethyl-6-chlorobenzoxazole and 2-
0,0-diethyldithiophosphorylmethyl-5,7-dichlorobenzoxazole wherem a salt of 0,0-
dxethyl-dxthlophosphonc acid of the formula _

ethyl—O - .
>P—S B
ethyl—O ! '

is reacted with the correspondmg chlorobenzoxazole carrying the chlorme subst:tuents in.

the benzene nucleus and having the general formula

in which formulae B represents an alkah metal, alkaline earth metal or ammonium
cation or a cation' of an organic base, Y stands for a halogen atom or a reactive acid
radical, and in which the benzene nucleus of the benzoxazole compound is substituted
in the 5- or 6-position or in the §,7-position by chlorine atoms.

5. A process as claimed in claim 4, wherein the reaction is carried out in an
organic solvent that is inert to the teactants,

6. A process as claimed in claim 4 or5,where1nthereacuonas camed out at a
temperature within the range of from 20 to 100°C.

7. A process according to claim 4 and conducted substantlally as described in
anyoneofExampleslmSherem

8. A pesticidal preparation compnsmg as active mgredlent a compound as claimed
in claim 1, 2 or 3, together with a solid or liquid catrier material and a solvent, an
adhesive, wetting, dlspersmg ar grinding auxiliary.

9. A preparation as claimed in claim 8, in the form of a wettable powder.

10. A ‘preparation as claimed in claim 8, ini the form of a solution or emulsion
concentrate.

11. A preparation as claimed in claim 8, in the form of granules.

12. A preparation Aaccording to clalm 8, "and substantlally as described in any one
ofExil;nples‘tto 9dal mgredten 0,0-di

tici tion comprlsmg as active t 2-0,0-diethyldi-

t:lnophospl\orylmothyl-s,7-:5)1'“!I obenzoxazole together with a carrier mateua!.
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14. A pesticidal preparation comprising as active ingredient 2-O,0-diethyldi-
thiophosphorylmethyl-5,7-dichlorobenzoxazole together with a solid or liquid carrier
material and a solvent, an adhesive, wetting, dispersing or grinding auxiliary.
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