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(71) We, HOECHST AKTIENGESELLSCHAFT, formerly known as Farb- -
werke Hoechst Aktiengsellschaft vormal Meister Lucius & Briining, a company recog-
nised under German Law of, 6230 Frankfurt (Main) 80, Postfach 80 03 20, Federal
.-~ - Republic of Germany, do hereby declare the invention for which we pray that. a Patent :
o1 s _ maybegrantedtous,andthemethodbywhlchltlstobeperformedtobepamcularly -
BN - described in and by the following statement:— S
ST This invention relates to 4- thxochromanyl-(dx)-tluophosphouc and phosphomc
... acid esters and esteramides, to a process for their preparation and to pesticidal compo-
- . sitions containing them, . .
. The present invention provxdea compounds of the formula oy " 10

S~

s

in which '

R, is an alkyl group havmg from 1 to 4 carbon atoms, an alkoxy group having from 1

<24 -~ to6 carbon atoms, or a phenyl group;

rE 15 R. is an alkoxy group having from 1 to 6 carbon atoms, an amino group, an alkyl—ammo 15
S : group having from 1 to 6 carbon atoms, a dialkylamino group having from 10 6. .

e T ' carbon atoms per alkyl group or an alkenylamino group having from 3 to 6 carbon

- - gtoms; . -
_R;, R,, R,, R, and R; which may be the same or dlﬂerem, iseacha hydrogen atom or
20 an alkyl group having from 1 to 4 carbon atoms, at least three of Rs, R,; Rs, Rey 20
and R, being hydrogen atoms; :
- R, and R, which may be the same or dxfferent, is each a hydrogen or halogen atom,
" alkyl group having from 1 to 4 carbon atoms or an a!koxy group havmg from 1 to _
: : 4 carbon atoms; and '
25 X is oxygen or sulfur. 25
S The present invention also provides a process for the preparation of compounds of
:ormgaa 1, which comprises rmctmg 4-halogmo—tlnochronmnyl -compounds of the
ormi
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carbon atons per al kyl group or an al kenyl am no. group having from3 to 6
carbon ER3, R, R and R which may be the sane or different, is each a
hydr ogen atom or 20 an al kyl group having from1l to 4 carbon .

atoms, at least three of R3, R, R5, R, 20 and Rv bein' hydrogen atons;

TR and R -whi ch may be the sane or dlfferent i s each a hydrogen. or hal bgen.

4atom an’. * R is an al kyl -group. havi ng* from -1 to 4 carbon
1 at\om; 012 an aI koxy group havi ng frorasides o - . ' ‘2064

| cBrpentat Ommm&k_’& R., R./R, R, £54 ¥ 8ive Qe Mu(ﬁs’ﬁlven above and Y is a halo- -

§ 25 The presepd; dny ermy @hﬁ&m@[y@ﬂrbxﬂﬁ&@m})&ﬂ%&?ph&% colpGunBd GERAY ati on of

‘{ conpounds offoimﬂafml a whi ch conprises reacting 4-al ogeno-thi ochrorrany[ e

| conpounds of the *" - | -an- R bejg hydrogn atoms J _ (llﬂ) : : ;
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12 Hrvvhl ch t R R : RRz ald R have the meanings .given above and
Yis ahal o%f g j'@ n W}«aﬂmvsﬂbﬁ'@’or%fatsw?r@fmvmﬂmth 5

{ phosphor us co f" EbuRasmg approximately stoichiometric amoynts .-~ . . -

1(111) .P-SH . of th®reactants; a shght txcess of, the compound of formata+111tking - advaﬁagebus5 . in-

whi ch gq R It lawt?&nmm%deo Qmetemaﬂ;nmg:sce fwsﬂvelab@}.lc(b lsmrttmt}@ ﬂsartat:-s thelroeof
n condll T
_ Opt j On ) y oluens or 3y eneﬁ?l;lsc@lggén enzenes,efg' exampic, igorobenzene m o enzene,

halogenated aliphatic compounds, for example methylene chloride, chloroform, carbon
-tetrachloride, dichloroethane; ethers, for example diethy! ether, diisopropyl ether, glycol-
_.: . dimethyl ether, tetrahydrofuran, dioxan; and ketones and nitriles, for example acetone,
15 methyl-ethylketone, methyl-isopropylketone, methyl-butylketone, benzonitrile and pro- 15
- pionitrile.Polar solvents are preferred.
' The reaction temperatures are not critical and may be widely varied, for example
in a range of from —20° to +140°C. Generally, room temperature or temperatures
o establishing themselves by the exothermic reaction are preferred. '
20 The reaction proceeds by exchange of the halogen atom Y. Therefore, it is carried .20
© out either with addition of acid binding agents, or using salts, especially alkali metal or -~ .
. ammonium salts of the phosphorus compounds of formula 111. Preferred acid binding
" agents are alkali metal hydroxides and alkali metal carbonates; but tertiary nitrogen
bascs, for example pyridine or triethylamine, may also be employed. ) i
25 According to the process of the invention, the compounds of formula 1 are obtained 25
. inavery high yield and with a high degree of purity. .
. The starting compounds- of formula 111 are known and can be easily prepared
according to usual methods qn a large scale.
) The 4-halogeno-thxochromanyl compounds of formula 11 and then' preparatlon :
30 are partly described in French Patent Specification No. 1,584,755; partly they are novel 30
: compounds, also their preliminary products are new in part. They are prepared accord-
ing to known processes by first reducing benzene sulfochlorides to the. corresponding
thiophenols. In a second -reaction step, the thiophenols are reacted with corresponding
s substituted halogeno-propionic acids or 1,2-unsaturated acids, and the phenylmercapto- _
35 propionic acids which are formed are cyclized to thiochromanones in the presence of -3
' dehydrating agents, for example concentrated sulfuric acid, polyphosphonc acid or
phosphorus pentoxide.
By reduction of the thiochromanones aocordmg to known processes, for example
by means of sodium borohydride or by Grignard reduction, 4 hydroxy-thiochroman

40 compounds aré obtained which, also in known manner, are converted to the 4-halegeno- 40
: thiochromanyl compounds of formula 11 with the aid of a halogenating agent, for ex-
ample phosphorus trichloride, phosphorus tribromide, thionyl chloride, sulfury! chloride
or -halogen hydrac1ds The reaction proceeds for example accordmg to the followmg
scheme: - . .
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The reaction is generally carried out using approximately stoichionetric

anount s . of the reactants; a slight excess of the conpound of formula
111 bei.ng.advantageous. It is recammended.to operate.in.the presence of a
sol vent} which is inert under the reac- 10 tion conditions. Such

sol vent}s are, fqr exanple, beozene or al kyl-benzenes, for exanple 10 15
t ol ueng or .xyl ené; hal ogeno-benzenes, for exanpl e, chl orobenzene or :
di¢chl oebenzene; hal ogenat ed al i phatic conpounds, for exanple nethylene
—eti-o’r_i e, ehBoroform carbon t -etrachl &38#2 di chl or oet hane; ethers, f3or
exanpl ¢ di et hyl et he¥s,sulghitus R 0fay IR, .othé) lowigl 366 edvantibedi®ly yel: et her,

t et r ahydr of uran, R L, efiyign-Rrepybrisenropyhch-uiyl, lisobued, sechmiary-beth mpriacy oyt one, 15

met.hyl et hyl’kePong, PH® L,SQplLopyl ket one, met hyl - but yl ket one, benzonitrile .
and pr g g e b o | BopPRT ) RPUHe R The |
reaedi on. 1 enper atRugeetylamingOdthyliiro] diethylaaith, APiopRaniNd, dDdhiylammb] B bufyRr

exanpli¢ i i

- f:g i i Moy ikewylangfo, Rlflamino. 20 to + 140GC Generally, room,
femirduure o LomERTIEERTARE NI bnte b i e
: i on ang pr ef@f)’r’ roglyl' terrl%ady butyl, metidky, Eﬂélérén[ar x‘y-@e;;g b@%ﬁ% ge of 0
the halogen  atom Y. Thaelkgfsad elkoxl lgroups feeéribleédntain(l or 2 carbearéihll THost Bfaf- W t
addi ti gn of aci d RoImde pigprefegesd s whidy Rumil Rg asdiydregen evpg ok adel of RalbdRj atnet al _or

! N ~~J§§I|eaor °§1‘ﬂ3§%“r‘;ﬁ’§§eo?‘@?rﬁp@e Lhosphor ys conpound ,ﬁ%gfisor nula
14p. Prefered a%lgxﬂ)érg.é'hgﬂng'fr ?W§caﬂﬁ% tﬁ%ﬁ&a{m&v L.oﬂd al kali
metal ¢arbonat es;catboit atbiy; b @lkylanithd SrOGRY1ARBRFoup heV¥in Wk BitbdnCkdd OF
‘triethyl am ne, r gk grope oreampllkgyydahinodgoup having fromAR @06 clirting atoms, ahdehoger ocess

of thelinvention, f ;‘v&mw Eatp \'—”t&“ﬁfﬂ“’a } o @rtgp ptgmpand ROB an alkgy in .a
vesy high wpel d &h mt’éi.gamm ottfoldl Fate QhtatRiifol (oY bl k108 EOIROUN 500t
formul f 111 are kiztWarian deeBPmBE sBRAS bfl HTHMERBS PEntASHIGha) Hagk daQndaSiial Met hods .
sn a | prge scal e.as Wl asatheadidshertvibi. Jbi differenz| spidonmicuspelizs, dbr danpleitla 11 and
their breparati org‘ ean red mite, rarRnyhug ey

: ),ioge’ér-%i like Ppnepyichys pig e Fetrany- |
Speci f| cat ixgn Nog()g@m(f’fﬁg BRI TERBYF ' PROSRIRS jestersy §an, beygongr 8thds, 3)s0
their prelimnary pi®dddiich rferofeditingNanddhdking TREYs MkBusdl R RehtPGE Fed- | NG
t o knojwmn pr ocess disstioyed foy it compandsi ofi ghelpeeiene ingension, farekingle Waks, isach 2k éhe

; i . beetle (Epil: {vept} I tle t(heptindyyr el s ar :
cor respondi ng t hilHi§ %ig bwe‘ie&h% ¥ mﬁ#ﬂﬁﬁ‘géﬁ%%ewﬁl thﬁ;pmf?g gphs : e
regcted w3 cor ipegp e §§ ﬁujg& <) @Jﬁ m%no%l $ %an ;%eﬁ 30
1, 2-unksaturat ed aeifics akdthtin @arRECAW B HepyPran 3Bd the Ol WRRH il Gt S
whi ch far e -f or med (Bgrés dyselkiazed Haiothh| avmigera)ydend valiers Bspedudly plicccdligemath 35
40 - o -~ (Carcocapsa pomonella), the green oak roller (Tortrix viridana), the tortrix moth _

' ' (Capua retriculana), the corn borer (Ostrinia nubilalis) or the winter moth (Cheimato- _
30 35 bia brumata); aphids, such as the bean aphid (Doralis fabae), the green peach aphid 35
(Myzodes- persicae), the cotton aphid (Aphis gossypii); or bugs, such as milkweed
bugs and cotton stainers (Oncopeltus fasciatus and Dysdercus spp., especially fasciatus).

The compounds of the present invention are also suitable for combating ectopara-
: . _sites living on productive livestock. Thus, mallophaga, lice (Anoplura), fleas (Aphanip- o

3B 40  ‘tera), mites and ticks' (Acarina, such as ixodides (Ixiodidae), argasides (Argasidae), _ 40
o : dermanyssides (Dermanyssidae); sarcoptides (Sarcoptidae)), as well as those resistant :

to phosphoric esters, are destroyed. Additionally, the compounds have a proved systemic.
action in animals. _ : : ' : -

: : Finally, the compounds are also suitable for combating certain nematode species
45  noxious to plants. - _ :

The compounds of the present invention are remarkably non-toxic to warmblooded
animals and partly have a very low toxicity to fish, so that they may be used, for ex~
ample, for combating infection-carrying mosquitoes (yellow fever mosquitoes, ano-

_ pheles) in their larval stage. Their activity is aiso seen inthe control of those strains of - .
50 organisms which are resistant to other biocides. : o : 50

The present invention therefore also provides pesticidal compositions, for example
insecticidal, acaricidal and/or nematocidal compositions, which contain compounds of
formulal as active ingredients, together with carrier materials. : o -

The present invention further provides a method of combating insccts, membersof -

55 . the order acarina, nematodes and animal ectoparasites, which comprises applying to their - 55

40 45

habitat a compound of the formula 1. : : :
45 - The phosphoric acid esters in accordance with the present invention may be formu- .
: lated in admixture with solid- or liquid inert carrier substances, adhesives, wetting and
dispersing agents, or grinding auxiliaries in the form of wettable powders, emulsions, o
60. - suspensions, dusting powders, granules, fly-bands, and products for spreading and wash- - 60
ing. They may be mixed with other insecticides, fungicides, nematocides and herbicides. -
_ As carrier material, mineral substances, for example aluminium silicates, argillace-
ous earths, kaolin, chalks, siliceous chalks, talcum, kieselguhr or hydrated silicic acids
~ can be used, or preparations of these mincral substances with special additives, for ex-
65 ample chalk with sodium stearate. As carrier material for liquid preparations, all usial 65




5 dehydrating agents, for exanple concentrated sulfuric acid,
pol yphosphoric acid or phosphorus pentoxide. 3

reduction of the_thiochronmanones. according to. knomn processes, for .exar
"'by means of sodlunlborohydrlde or by Gignard reduction, 4
lhydroxy t hi ocl hroman t 40 conpounds are obtained mhlch al so in known
imanner, are. converted to the 4- hal ogeno-. 40 -t hi o- chronanyl .conmpounds of:
i{ornula 11 with the aid of a halog%hatlng agent, fer ex- anmpl e phosphor us

r¥i.chl Q '
~hal ogen hy shdasitabie. orgihie solRMS inap Be MIFMGEL 6E ckaipleanladp) swlems diacetheig t 0 t. he :

foI | owi ng scéleolyel; isgpBorone, gasolines, paraffin oflp dioxan, dimethyl fomR@Xerdmﬂwﬁs -

1 St~ X yhacewats, bu yl acetate, te rofuran and chlorobenzene. - | )
i 5 45Yce£ 1:73 1 R4¥ %ﬁl& adheswel are glue-like cellulose products or polyvinyl alcohols. 0 2‘ '

_ 5 As wetting agents, ali suitable em ifiers may be used, for example ethoxylated o
;_‘_ [A5~~~~ " I eeglkylpl@dls, of anl- or alkylaryl fomc cids, sahs” of ethoxylated bedztnesul- , yhl Zaat : o
04"74 1 S fonicwcjds, or soaps. '
165 M Suitable dispersing agents are cellulose pxtch (salts of sulfite cellulose waste liquo ) W 3

; salts of naphthalenesulfonic acid or, in certain cases, hydrated silicj je
T, 381,499 : 4 acids 1k F;ﬁ

ts R pand
_ As grindin, iliaries, suitable inorganic or o amc
R_:-, tHe Ol | Gioda) kb Ghusit Haote G b S bond e ds bnatef Mmthﬁ-pmpylo
“H1sopropyl, nedmte mmst@lmﬁ, spdxme@tadarayb , tertiary butyl, phenyl; R

1R2 = net h‘oxygoﬁ tﬁf by g WBBR'BWODPSMdﬂxy, secondar y
"'; S, 15 rdanoe with the present invention in th
1o R2- - et hyb&mnﬂ? ﬁelﬁ Kgd yﬁh@d?xﬁh dr wﬁyin&aadaqswenbut yIni no,

di - n- but yl - asyinitbe specidh easy am ano—uclai &mﬂxﬂ&-ca ed dip or.spray equipmentPr ef err ed -
{substituents R Simple ompgsid rrmw&igefw !&!’-@&éhea%ﬁ"“ﬁﬂfm COPIPORERth iy Q? oups.

obtémed in the followin,

20 Wettable powder : | .20
' ' : 6 g of active subsmnces are ground with 6 g of ﬁnely dispersed silicic acid, and
subsequently mixed in a mixer with 48 g of a mixture containing 13.3%, by wexght of
dried cellulose waste liquor, 65.3%, by weight of quartz and aluminium silicate; 15.3%,
- T - by weight of finely dispersed silicic acid, 4.7%, by weight of polypropylene-glycol and o
L .25 1.3%, by weight of the sodium salt of oleylmethyltaunde Thus, 60 g of 2 10, by - - 25 .
. weight wettable powder are obtained. '

Emulsifiable concentrate:-
2 g of active substance, 16 g of cyclohexanone and 2 g of alkylaryl-polyglycol ether
alcohol are mixed with each other. 20 g of a 109, by weight emulsxﬁable concentrate o
20 . are obtained. — . 30
: “The following Examples illustrate the invention. L T ' B

—

" TABLE 1

General preparation: - '
_ 0.1 Mole of halothiochroman of formula 11 is added, at room temperature and
with agitation, to a solution or suspension of 0.10 to 0.11 mole of a salt of a phosphorus
35 compound of formula 111 in 200 ml of glycol-dimethyl ether. Stirring is continued for - 35
1. about 3-to 5 hours at 50°C, the precipitated salt is separated by suction-filtration, the
1, : filtrate is diluted with about 400 ml .of benzene, the organic phase is throughly washed
- .. with water and dried over Na,SO,. After having distilled off the solvent, the products
_ - - of the process are obtained as oils Whlch in part, crystallize on trituration.
- 40 According to the process described above, the following compounds are obtamed. .. 4
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Caterpillars (3rd stage) of the white cabbage butterfly (Pieris brassicae)

"abn | eaves of white cabbage (Brassica ol eracea var.
cabbage (grassidt ol eracea var.
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3 to 4 Weks old grain weevils (Cal andra granaria) were treated, as

described in Exanple 90, with an aqueous suspension of a wettable powler of
-. 30 manyl - OO di net hyl - di t hi ophosphat e.
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' EXAMPLE 88.

Bean plants (Phascolus vulgaris) heavily infested wigh
resistant spider mite strain (Tetranychus urticae) were spfa
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kill

21 . 1,381, 409 ,
was attained at a concentration of 0.006 weight % in the case of the

S

conpound of Exanple 81, at a concentration of 0.025 weight % The followpg. . ..
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st.ai ners- ( Dysddaberatoryfon Setrialishes it abowe 22°Cspr ayed, until drip-off, w.th the
aqueous dil utign .ncm“l:ﬂ%'r"f.g@%g%i@b Veor AR me/ b ataskversphstance ot iffimi ng
\ st so ki al 0f*° “I5* | Exanpl e 23. Subsequently, the pl

skqRbhily Placed in the

e (Gulex plé'm'ens) were placed in beakers containing 100 ml of an aqik=
ution ofe'a wettable powder concentrate, the concentration of 6-fluoro-4-thid-
chromanyl-O,0-dimethyl-dithiophosphate being 0.0006 ppm by weight. This conceir-
tration was sufficient to kill all larvae within 24 hours. ) .

This concentration amounts to only 1/2000 of that killing fishes (for example
Lebistes reticulatus and Xiphophorus helleri), and 1/100000 of that killing fish nutri-
tion organisms (Daphnia magna) within the same period of time. _ -

Phosphoric esters applied also ‘as agents for combating mosquito larvae, for ex-
ample fenitrothion, Dursban (registered Trade Mark), or dichlorvos, showed a higher
degree of toxicity in the above fishes (1/500 ratio). Therefore, 6-fluoro-4-thiochrom=
anyl-0,0-dimethyl-dithiophosphate can be employed with considerably reduced risks
for fishes in waters infested with fever mosquitoes. =~ - |

EXAMPLE 92.

: 3 t0 4 Weeks old grain weevils (Calandra granaria) were treated, as described i’ ‘,
Example 90, with an aqueous suspension of a wettable powder of 6-fluoro-4-thiochfos .., .. .
manyl-O,0-dimethyl-dithiophosphate. 0.003 mg of active substance per cm? resulted i

a 1009, mortality rate after 48 hours.
' ' EXAMPLE 93, E

In the manner described in Example 92, the compound 6T-met.’noxy-4'-thiochr6‘--
manyl-0,0-di-ethyl-dithiophosphate was tested on the American milkweed bug (Onco=.

- peltus fasciatus), in which test all bugs were killed using a concentration of 0.006

weight %, of active substance in the spray liquor.

S ~ EXAMPLE 94. :
1 ml each of a suspension of nematodes comprising all development stages

(Meloidogyne incognita), which had been dyed in a 0.1%, acridine orange solution, was

introduced into an aqueous medium conwuining different concentration amounts of 4=
thiochromanyl-0,0-dimethyl-dithiophosphate as active substance. '

Evaluation was carried out after 72 hours by means of the fluorescence microscopé
with determination of the percental mortality. The cited compound at a concentration
of 0.3 weight %, of active substance showed an activity three times as intense as that of
the active substance carbofuran applied in a comparative test. - '

| EXAMPLE 95. i
Young apple trees planted in pots and heavily infested with a phosphoric ester re-
sistant strain of the Buropean red mite (Metatetranychus ulmi) were sprayed, until be-

- ginning drip-off, with the aqueous dilution of an emulsifiable concentrate containing
- 0.003 weight %, of the preparation of Example 13, and subsequently placed in a green<

house at 20°C. .
microscopic control after 8 days showed that all mobile and immobile stages
were killed, - : ' '

Tested in the same manner, the cdmpdunds of Examples 1, 9, 15, 17, 19, 28 and

33 proved to be of eqr~' \ctivity. In the case of the compound of Example 49, a 1009,
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Tested in the same nenner, the conpounds of Exanples 1, 3, 28, 33, 76 and
82 . 25 showed the same good activity; a 100%kill was attained in the
case of the compound 25 of Exanple 55 at a concentration of 0.003 wei ght

% The fbllow ng phosphoric acid esters tested conpar atively showed -t heir
activityfonly at a considerably higher concentration: |ethal concentr. 30

di az 2] b “ 0.025 % of AS |
mdl a&bno'?ﬁoaf & 0 n(f),; % of }\,é81,409( AS = active substance) (%
=wef ght P9 azi nphgxgay’éf Qg?q'ned_ ata C°nce?tf4t%f?fgﬁ Owg(il)lﬁei@s%, idhie case of the comp%und ofl
: LE P8. 35 mp € a0 qpagentyageno b¥e- t he Mexi can bean beetle .
5(E>E<'S\:V:Dachna var vwa@gg.is??h%ﬁ'%gﬁl ol ?ﬂéj TP FUSRPHUER SEPHIEEDI us
'vul gadi's) were sprayed, by neans of a sprayi ng. apparatus, with a dosed
.anount (forriespo ®H an appl i cat 9@ weigimint of 600ndéfle@r s of -spray 5
liquor/hla in the el ﬁ’él’s) of theo-géquesous»d'i | ution sof san enul sifiable
rate contalning the prepar_.a?' on *of Exanple 10 im a concentration

conGgen- . - : ol
_of %IDOZ wei ght %. 40 The | eaves exafiPb@cig € | arvae were placed in open

' lat 220C. Thelassrbeans|(Vidiz f4be) hepvilydififesseitveith toqur apifili (DRl Yedee)tved  al | |
=?’§f\s}§es. E rel&kil | eff ¥ L et eds "‘327t§l§9‘§ #1#rueous difnsion: of pncromlsi§iatidl coicemnpl esiol,
i o ot 0000 o &/ Vi 1 prepaya f Exemple,3. P, ounds

3, 15, 7, 21, 2391 th dedl W0° Ef 1 ecnhious ;ﬁ,v;tlm%.\xﬁ\rascamed ?u{: ?ﬁg@a t

of BExangl es 39 arutelic speayihf) Wibaghids were killed. : Kl Was  a at a
concent rjat i on of % inctheyfame Ghanien, thhempameds offExhhlesCl) apgU0130is, 45, |
Exanpl e 149 Bven | vagg al }}m'ln e case of the compound of Example 4(_), a con- 13
45 The dctivity of the oéo'rorpou‘r'{ﬂ "t ci'eﬁ\/‘éh'ﬂliagﬁph#{j'ai,n.st strains of ticks -
havi ng iif- ferent sensitivity degreegxhmpphRagphoric acid esters, as well - -

—+!

: | Xppmgy cotton. phntye(Gossypiune spee.)\ie (holsy infeted with | ATiéal Gofpanpl es:
gg the gystemc as%&ners_( b);sdercuz fasciatus), were |spfa£$,tqnpjl c@ré)gghﬁ, E/mgnglLaﬁu@@ dilﬁﬁhnf— '

L 20 of .a wetta er Tat inj \ weight %, of the preparationno 20
In vitrg test on Exh@yé 29.%8 h&ue@%%&% e Eu s were put into cylin ncall'
Boophi | §s mi cr opl gaseze @jgessdnd dlabedGi a se MEINSE.TA Vdn

25 _ all cotton stainers were killed. _ :

Tested in the same manner, the compounds of Examples 1, 3, 28, 33, 76 and 82 .
25 showed the same good activity; a 100%, kill was attained in the case of the compound .25
- of Example 55 at a concentration of 0.003 weight %,. The following phosphoric acid

" esters tested comparatively showed their activity only at a considerably higher
_ concentration: - L o :

rdl after 48 hours showed that

lethal concentr.

b 30 diazinone . 0,025 %, of AS - T a0
. dimethoate = - . . 0.025 %, of AS  (AS=active substance) B

o : (% =weight %)
.azinphos-ethyl 0.05 %, of AS

35 o EXAMPLE 98, :
_ 35 ~ Larvae (4th stage) of the Mexican bean beetle (Epilachna varivestis) and leaves 35
of the dwarf-bush bean (Phoseolus vulgaris). were sprayed, by means of a spraying :
_ apparatus, with a dosed amount (corresponding to an application amount of 600 liters
. of spray liquor/ha in the open fields) of the aqueous dilution of an emulsifiable concen-
40 . - trate containing the preparation of Example 10 in a concentration of 0.002 weight %.
oo 40 The leaves and beetle larvae were placed in open vessels at 22°C. The control 47 hours 40
after spraying proved that all larvae were killed. _ :
Tested in the same manner, the compounds of Examples 1, 3, 15, 17, 21, 23 and
) 25 had equal activity. In the case of the compounds of Examples 39 and 50, a 1009,
45 5 kill was attained at a concentration of 0.0012 weight %, in the case of the compound of

45

Example 49 even at only 0.0006 weight %,. .
The activity of the compounds of the invention against strains of ticks having dif-
ferent sensitivity degrees to phosphoric acid esters, as well as the systemic activity in
animals were proved by the following Examples: L
- 50 . In vitro test on ticks of the Boophilus species - . - 50
- L Boopkhilus microplus , L, ' S
a) strain of normal sensitivity '
. b) Biarra strain, resistant
55 : _ ¢) Mackay strain, ,, :
55 2. Boophilus decoloratus, resistant strain : 55

For the preparation of a suitable formulation, 10 parts by weight of active sub-
stance were dissolved in 100 parts by volume of a mixture of cyclohexanone and nonyl-

’
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b) Biarra strain, resistant 55 c) Mackay strain, ,

55 2. Boophilus decol oratus, resistant strain For the preparation of

a suitable fornulation, 10 parts by weight of active sub- stance were e
di ssol ved in 100 parts by volume of a mixture of cycl ohexanone and nonyl -
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27 EXAMPLE 100. Systemc activity in animals; nodel test on guinea pigs For

the preparation of an adm nistrable formil atLthﬂg”pahg§‘by wei aht of ..

actlve subst ance were dissolved in 100 parts by volunme of olive oil and i
jadm ni stered as oily solution orally in the desired doses to guinea pi gs. by -

_ means of a probang. Before the treatnment, as a conparison, as well _as in

etern1ned time intervals after the treatnent 10 adult, unfed bedbugs -

‘Giymex bec®6l arius) each were placed  b18140% 04 sucking on the shaved 26 = _ 2
abdon1na| skin of the guinea pigs. -The nortality rate of the test insect ,
;groups fed on-the treated guinea pigs was 10 -  evaluated until up to 24
{hours after t he.. absorpti.on of bl-ood. There was-a. 100% activity. 10 degree
dhen all test insects had been killed within a certain tine after the ; 5
Eabsorptlon of blood it "Was.zero, mhen al | test insects of a group_mere
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3 - - CExAMPLEC100. C 00C 0 S
00 O ), 0 . For 0 Syst@mic activity in anifh@l$; model test on guinea pigs " “E
OO0 . F 0 00 ° or preparationy of an-admirgistrable formulatiop,-2 parts by weightpf) active -
o F 0 Iﬁtlance w?re dissolveg) in 138a partxs'@i)y volumg%mivw oil a?f adnﬁtbistere s oily

M o —gl ion orally in the degired doses to guinea pigé'sby nsof a pic bang.o 0 ‘

_0 90 Before treatniént, as a Parison, 85 well 44 in détermined time infdf¥als -
. Gt after the~tre@mef), 102adult, unfed bedbugs (Cimd® lectulari@s)@ach we@e placed)for O . 0.
Bh—B 0 blopd-sugking on the ghaged @bdomnal skin of the guinea pigs. . -

: The mortality rate of the test—imsecr groug:a:g% l§n the treated guinea pigs was.
—, . 5 10 . evaluated until up to 24 hours after the absorpti od. There was a 100% activity . 10 -~
oco'l4)y P u degree when all test insects had been killed within a certain tith/after the absorpifd of -~ -
9 c blood; it was zero, when all test insects of a group were still living. B’ LW
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1, 381, 409
Thi ochr omanyl -

.-thlochronanyl O, O di net hyl -

Qrally 5-chl oro- 4- throchronanyl 0]

fdrnerhyl

phosphoric acid esters
di t hi ophosphat e

O 5

—~— e o s s e

30

. 30. Toxi col ogi cal

dat

' _di et hyl -
.L.D, 50 .63/ 200" rg/ kg r at cordlly. 6-chloro- 4-t hi ochr onany! -

didiiopho

a

sphate

di_t hi-ophosphat e : LD 50 200-630 ng/ kg rat- oraIIy MHAT
\?\E ;CLAI m1&8. 1 A compound of the genbk#®d#0% ormul g .
- 1 C~~~~_~~j~~‘.~~~~~~~~~~_v 10 . :
S o S 1'- 01in mhlch Rl is an’
aIkyI group haV|ng from1l to 4 carbon atoms, an al koxy group having from1
{tto-&:carpon -at ons, [or EY henyl roup; RZ 1STan-arkoxy group mavrm from1l.;
I;o “¢:.carbon. atons, lan|&ffno @8ap| ar8@%Y {38 n8 A3 © " °grodp havi ng
tO 6 Car bon at (’ﬂ, & d: CL! !J | ﬁm (aVal ﬂl’ \III{]r ha\ll nn from.1 iilla) 6 15
arb»on atons per aI kyll*group og<ape=al kerr-yba aieno g:rcuo havi ngefrom 3 to 6-.__
arbon atonms; R3, B4, |[R4__ R _and R, which ray be the| sane or difflerent, i's
each a hydrogen atqm Q. jan al kyl, giLoup- hayi hg rog&; [ O carpon giitoms
{at +1 east three of A3, |IR4, R, R Ad 20 bEei ng hyd?ogen atons; "’
gO_R ~and. R which j:y e the—Samg—or—dt-ffefents—+s—epeh—a—fyereggn or
jhal'ogen atom an . | [°|® 8° [e8 ©e° |°e oo ° o '
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aLkyl group having from1 to 4 carbon atons or an al koxy group having from
1 to 4 carbon atons; and 25 X is oxygen or sulfur.

- 25 2. A conmpound according to claim1 in which R is an al koxy
group having from1l to 6 carbon atonms and R2 is an-al koxy group ‘having | or
2 carbon atons, an-alkyl- amino or dialkylamn no group having froml to.6
car bon 'Lonsnpef;alkyl group-or an al kenyl-anm no group having from3 to 6 °

carggn at oms,. or in yvhi ch R, is an al kybgigppup 30  having from1l e 4

i

#at o Ad—R——-s—afr—al-koxy—group—tavr g TonT I To 0 car pon. 30 art oIrs.
3. 6-Ch or o- 4- t hi ochr omany| - OO di net hyl - di t hi ophosphate.. . '
6-Ch|or)-4-thHochronanyI-C)C>d|ethyl di-t hi-ophosphat e. 5,~- p
S- (6-Chkoro-4-thiochromanyl ) -dinethyl -t hi ophosphate 35 6
S- (6- Chkor o- 4-t hi ophr yl)e di pbbyl otdijfgphgsphal oo o o oo g 35,
7. 7-Chboro- 4-t hi ophrlGHany! <, & di me®hyl]- di t hi dphosphdte.” & ]A Proedss for
-lt he preparation of}a |c ound a,cordiqg to clailm 1 whijch com| rlse .
rea inF. a 4-hal ogknd-tjfi ochrorrF corrr&’und“bf‘:‘the?cfnul a HESS5.9 |4 40
din which R3, R4, R, Rjp—R+—Rteant—R-—jhave—tHe-reantngs—sp e+f+eei n
claimliand Y is {0 ja|=al oger pbem wtle a phdgphoreug econmpoyreeof tlhe
formul a}R, P- SH R2} X —— 30 ' . .
1,381,499 ilele eolee olo 30 |Toxi coljegi cal |data
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Thi ochr onanyl - phosphoric acid esters

‘4-t hi ochr omanyl - O¢ © di net hyl - di t hi ophosphat e LD 50 5- 10 ng/Kg rat
oral'ly 5-chl3ro0-4-thi ochromanyl -O O 5 1,381,409 di et hyl -di t hi ophosphat30.
LD 56 63/200 ng/ kg rat orally S5T6xiclakiedl @ad- t hi or hr omanyl - O, O

di met hyl - di t hi oph@ nyl-phosphoric acid estersL.D 50 200-.630 ny/ k rat orald)y VWHAT
VE CLAIM IS - 1. A§ Oeﬁ-d%@ﬂgh!h@?*&rphrfsr miDy50 5= 1 0 mg/ke rat ora

10 ' C~- ?1112 oc romanyl-

'tg O 6-chloro-4-tlnoch 1-0,0- . 10 4 in

which Rl is an al kyldxgxethﬂpinh:aphospgatérom 1 to 4 cdibsh2W-oie mede mat welly group

havingsfroml to 6 c M@ phenyl group; R, is an al koxy group
having’from1l to 6 c cg'&h gkrﬁrggragngroup, an al kyl -anmino 15
to ar bon

group having from1l a di al kyl ani.no” group having from1

to 6- 15 carbon atons per al kyl group or an ¥l k;nyl am.no group: havi ng from

3to6carbon atoms; R3,, R, Rs, R and RTg- i'Ch nmay be t-he sane: or
different, os each a hydrogen atom or anPAI-r ouip Kaving fromm. 1 to 4
carbon atont at least three of R3; RRf_R MR eﬁﬁd 20 - -.R being . y9-
hydr ogen at.ons; . 20-R.
and R. which. may be the ‘sane or di ffegger sch a hydrogen or hal ogen
atom an al kyl group having from.1 to 4 carbon atonms or an al koxy group
having from 1l to dwhikbon atons; and 25 - X is oxygen or sulfur.

25 2. A conpound Ecxsem dlﬂwigwtua hevingi fo 1 fond gakbop latoRas, dnglkaxy gxpupdwyingyireny b havi ng

or a ph g
from 1 to 6 carbog Ao evtog o 1 b Rton HoB i Nt Bburh o Koo 20"
atoms, an a{s y group having from 1 to 6 carbon atoms, a dialkylamino group having from 1 to 6 15
carbon atoms per alkyl group or an alkenylamino group having from 3 to 6 carbon
atoms;

R, R,; Rs, R, and R;, which may be the same or different, is each a hydrogen atom or
an alkyl group having from 1 to 4 carbon atoms at least three of R;, R, R;, R, and
20 R; being hydrogen atoms; . 20
R; and R, which may be the same or dlfferent is each a hydrogen or halogen atom, an
alkyl group having from 1 to 4 carbon atoms or an alkoxy group having from 1 to
4 carbon atoms; el .
and .
25 X is oxygen or sulfur. ' T 25
2. A compound according to claxm 1lin whxch R, is an alkoxy group having from
1 to 6 carbon atoms and R, is an alkoxy group having 1 or 2 carbon atoms, an alkyl-
amino or dialkylamino group having from 1 to 6 carbon atoms per alkyl group or an
alkenylamino group having from 3 to 6 carbon atoms, or in which R, is an alkyl group -
‘30 ~ having from 1 to 4 carbon atoms and R, is an alkoxy group having from 1 to 6 carbon 30
atoms. :
3. 6- Chloro-4-tluochromanyl—0 O-dimethyl-dithiophosphate.
4. 6-Chloro-4-thiochromanyl-O,0-diethyl-dithiophosphate. ,
5. §-(6-Chloro-4-thiochromanyl)-dimethyl-thiophosphate.
35 6. S-(6-Chloro-4-thiochromanyl)-diethyl-thiophosphate. ' 35
7. 7-Chloro-4-thiochromanyl-O,0-dimethyl-dithiophosphate.
8. A process for the preparation of a compound according to claim 1 which com-
priscs reacting a 4-halogeno-thiochromanyl compound of the formula .

40 in which R, R,, Rs, Rg, Ry, R, and R, have the meanings specified in claim 1 and Y is 40
a halogen atom, with a phosphorus compound of the formula

» A . : Rl )
. N
P—SH
Zl
R: X

yl=di mphos hate : LD 50 637200 mghkgl@tonally . 5 -

1t




am no or dialkylam no group having from1 to 6 carbon atons per al kyl group
or an al kenylam no group having from3 to 6 carbon atoms, or in which R is
an al kyl group 30  having from1 to 4 carbon atons and R, is -an “al kox
jr oup having from1 to 6 carbon 30 atons. 3.: o

- Gl or o- 4- t hi ochr omanyl - OO di et hyl -di ti ophosphate. 4.

yi;’;;.n,&;s_u‘-d—-

Werliom

- Ghl ot 0- 4: t hi ochr.omany| - OO di et hyl - di thi ophosphate. 5. . . .- - .
gﬁ(?ﬁ- Chl or o3d- t’hi ochr onany! ) - di net hyl - t fjsepsosphate. 35 6. 30 35 g
S- (6~ Yl 8r 0- 4-t hi ochr omany!l ) - dr et Ryl 7L L 0pNosDIar e _ 4
i? (7 Chl or 0-.4- t Ni19lakrORBON prosphdrle dhil B §T°-° f?ﬁiﬁéphos_phate. 8. "A process fpr

&

tihe preparati on dfthiachomaiy0-daetgk-dihbphdmae]| ALD S0 WIi-C 0 £:8/Rg il drall§S -
?"::iea(ifi ng a 4- hal Syblap=4thio + compound of _the fornula Al.
6 40  3in \/\/rgi_cﬁlh‘e_ BRI R . R, R andIR 4200 me/feestrllys 5 ©

omahyt- )l

gpeci fi.ed in clai M kinaBg- a’ hal ogen at @ sobdoheo PRASRAYHS

ggﬁgund of the forrr#a IRStIEﬁqgiogﬁ R X 1111111 1 H il 11?};&?1!-1: .

k~;~ £ _CL1 - 31 WHAT WE CLAIM IS:— . 1,381, 409

41 in which R and k2 apend aithsgenssl fgmula noci fied .in cl ai'ml, or a salt 10
tiher.eof , optionally * | . in the presence of an acid binding agent..

fy ottt .7 9. Aprocesg Acdording’to claim8,’ wherein Y
iis.a chlorine or brom ne atom 10. A proc@ss~aecording to claim:8 carried

ut substallially as described in By || &5 5 . . ‘anples L to
7 -herein. 11.° A congound accor di ng s whenever prepar eo! by a 10
'rO(i:e_ss- accordi ng _to’.i R R & L

' inwhich o _ : _
R, is an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1
‘to 6 carbon atoms, or a phenyl group; : -
R, is an alkoxy group having from 1 to 6 carbon atoms, an amino group, an alkyl-amino
15 ~ group having from 1 to 6 carbon atoms, a dialkylamino group having from 1 to 6 15
carbon atoms per alkyl group or an alkenylamino group having from 3 to 6 carbon
atoms; :
Rs R,y Ry, R, and R;, which may be the same or different, is each a hydrogen atom or .
an alkyl group having from 1 to 4 carbon atoms at least three of Ry, R, R, R, and
20 R; being hydrogen atoms; | o _ 20
_ R, and R, which may be the same or different, is each a hydrogen or halogen atom, an
alkyl group having from 1 to 4 carbon atoms or an alkoxy group having from 1 to
4 carbon atoms; - : - S
: and ' : _ : o _
25 X is oxygen or sulfur. : B s 25
2. A compound according to claim 1 in which R, is an alkoxy group having from - o
1 10 6 carbon atoms and R, is an alkoxy group having 1 or 2 carbon atoms, an alkyl-
amino or dialkylamino group having from 1 to 6 carbon atoms per alkyl group or an
alkenylamino group having from 3 to 6 carbon atoms, or in which R, is an alkyl group - o
‘30 . having from 1 to 4 carbon atoms and R, is an alkoxy group having from 1 to 6 carbon -30
' atoms. ' '
3. 6-Clﬂoro—4'-thiochromanyl-0,0-dimcﬂxyl-dithiophosphate.
4. 6'-Chloro-4-thiochromanyl~0,0-dicthyl-didliophosphate. _
_ 5. S-(6~Chloro-4-thiochromany_l)-dimcthyl~ﬂ1iophosphate. o
35 6. S-(6-Chloro-4-thiochromanyl )-diethyl-thiophosphate. _ ' ' ' 35
Y 7-Ch!oro-4-ﬂ1iochromanyl-0,0-dimethyl-dithiophos'phate. ' S
8. A process for the preparation of a compound according to claim 1 which com-
prises reacting a 4-halogeno-thiochromany! compound of the formula .

R B R

s P4.

AR S
P 40 in which Ry, R,, Ry, Ry, Ry, R, and R, have the meanings specified in claim 1 and ¥ is 0
i _ a halogen atom, with a phosphorus compound of the formula :
:é -. ‘e ) . . . . . . . -'. . .Rl ..
oo : . : P—-SH
e /A
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lY. any one of clains 8 to 10. 12. A pesticidal
conposition which conprises, as active ingredient, a conpound according to
claiml together with a carrier material. 10 — 13. A ntthod of
conbat i ng“‘r"ﬁ”s‘fé"é'"’t, menbers of the order acarina, nematodes and 10 .ani nal

ect oparadi tes, which corrprl ses applying to their habitat a conpound »

according to claim1. "ABEL & II\/RAY 10 Chartered Patent. Agents, - 10

Nor t hunber | and ‘House, * 1381 - '303- 306 . Hi gh Hol bogp
<a\e1\. 7BH pr| nted for-Her L Lok S '

Prias. Ldami ngtonii 11:9:?5 R«Publthedl naaypcclﬁ@ IPahlehL oC¥ fajt ¢hereofp BptRPAWY hanpt on
in an be}
g | di nog, H’Ff'f’{'/ e 8"‘!05;"‘@;%“&&“‘*’ Wf‘?&hggme.éammb&b%ma gd- 15 1. 20

1m 8 carried out substannally as described in Ex- .
ly 5 i amples 1 to 87 herein. o 5 3
_ ' - 11. A compound according to claim 1 whenever prepared by a process according to
ly B " any one of claims 8 to 10.

o F : 12. A pesticidal composition which comprises, as active ingredient, a compound

et - , according to claim I together with a carrier material. a
10 13. A mcthod of combating msect, members of the order acarina, nematodes and 10
F animal ectoparasites, whxch co;aprises applying to their habltat a compound according

to claim 1. .

. ABEL & IMRAY,

' ‘ ‘Chartered Patent Agents,
- 10 ¥ ' _ Northumberland House,
: SR . - 303306 High Holborn,
A o : . London WC1V 7LH.’

{ - Printed for Her Majesty’s Stationery Office by the Courler Prazz, Leamington Spa, 1975.
: : : Published by the Patent Office, 25 Southampton Bulldings, London, W(,2A iAY, from
. * which copies may be obtained. .
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