*Q PATENT SPEI FI CATI ON () 1468270 so (21) Application No. 52632/ 74
(22) Filed 5 Dec. 1974 4 K (31) Convention
Application No. 2 360 877 @t (32) Filed 6 Dec. 1973 in CO (33) Fed. Rep.

“of Germany (DT). 92 (44) Conpl ete Specifiicati on published 23 March 1977 (51)
I NT CLI' CO7F 9/65; AOLN 9/36//COrD 239/26, 239138 _| (52) Index at
acceptance’ C2P 3Cl3.3C19G 3C21-3C28 3C29B 3C30B 7 Bl B C2C 1601 215 247
250 252 25Y 305 30Y 351 352 366 368 373 37Y 386 401 461 463 464 465 553 612
614 .625 628 658 65X 761 762 768 @S TR (72) Inventors WOLFGANG HOFER, FRITZ
I\/AURER and | NGEBORG HAM AN (54) SUBSTI TUTED PYRI M DI NE-

THI ONOFHI O.PH@%S(E%E@ E%@F W THEI R1 P. in THEI R
USE ASMWNSECTICi OR ACAR y , BAYgRB;\ET/IﬁgV@r FT,
a body @or@prGipficatish $RNS5265RM uMpFnadfsenécamwfxe”ranyof Leverk
Ger man (ODEaYentios AppieatitENG.D3B0BTON, for which we P EBRl
be graﬁledsZ)(Fxluabma.dlwmﬁ met hod :by which it is to be [
part i cwar(tm RédSRép. bEGetnanp(@Iby the fol l owing 5 &
(44) Complete Specification published 23:March 1977 - 5.
‘rel at es*'t OSOSNTATLA CHBRID/BS AN THRHCATR 2988629888  phosph
proces &= 0(62)tméqxrat§$@pm@t|on as wel | as: their use as\{
acaricides. |tCPR IFI3SGIN0C AGHIC2E AGIOB3EAOHT Bl gggyl-thl
esters, for 10€2C l@ka 25025225Y305 351 352 373 DY
0, O di et hyl - 042- met 386 463 464 497 3PP HUPR(BBy1 1 -t hi onophos- 10
phoric am@ ster, Ql&ﬂgsarl cidal properties (conpare
“German Pat €# )
pyri m di ne-t hi onot-hT'G ) |d esters of the general formula 15
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hydr ogen or al kyl nmﬁg R3 is
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met hyl - mer ca'gfsg T taprogssyiPhihyi REspRrapen 25 WbIshapYP #er capt o,
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30 These co t t i dal action.
. The inventig epgeeéfh Smda p@%égengg B h%a“ﬁe-thﬁbg{g%zy B H&gc?&é'&pyrl m di ne-

"_thl onot hi ol phosphoric acid ester. of formula (1)"in which-an
‘0, S-di al kyl thiono- thi: oI phosphorl C. aﬁpl d_a\est er halide of the general

formul a S o T
15 - e §=< s
: . . : . -.'.--.. . 2 -Rs . - o o . .
in ' which ' o ' ' "
- 'Rand R; are the same or dxfferent alkyl radxcals each with 1 to 6 carbon
atoms, , _
R2 is hydrogen or alkylmercapto w1th l to 4 carbon atoms, T
20 R, is hydrogen of ‘methyl, and .~~~ ~ S 20

R, is alkyl or alkylmgrcapto with 1'to 6 carbon atoms'or: alkylmercaptoalkyl-
‘mercapto” with 1 to 4 carbon ‘atoms per alkyl moiety or carbalkoxymethyl-
mercapto with 1to 4 carbon atoms in the alkyl moiety.

_ Preferably, R and R, are straight or branched alkyl radicals each w:th 1to4

'_25 carbon atoms, R, is hydrogen, methylimercapto or: ethylmercapto, and R, is 25
methyl, ethyl n-propyl, 1so-propyl n-butyl, iso-butyl, tert.-butyl, ‘methyi- -
mercapto, - ‘ethylmercapto, n-propylmerca to, iso-propylmercapto, methyl-

‘mercaptomethylmercapto, eth mercaptoet ﬁmercapto, méthylmercaptoethyl-
. mercapto, carbomethoxymethy mercapto, carl oethoxymethylmercapto or carbo-
30 n-propoxymethylmercapto. 30
These compounds exhibit an excellent insecticidal and acaricidal action, '
‘The: invention ‘also provides a process for the ‘production of a pyrimidine-
thionothiolphosphoric acid ester of formuld (I) in which an O,S-dialkylthiono-
thiolphosphoric acid diester halide of the general formula
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Ha (I)i a~~~~ RS in which- R and R
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of an acid xebepi-or . 1468270 L 2__
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chloride. ~ ~ ~- matenals, the course of-thie |r¥ﬁﬁ6}i &iiibe. represented by the’ foﬂo¥vw§ f(frf"é{h 35,
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.6tehl ~iid~. an y ltg@g 5 acid diesteg halides (I1)
rret hyl mer C2épt 0 @,re éeshyﬂemin Gl&plit@rahﬁ‘e %e 3 Eg(gﬁ:ordmg to. cbnventroglal .25

- processes (compare USSR, Patent Specrficatnon 184,863 and pubhshed Japanese'
: Patent Application 5536/72),
. The following are specific exam(?les thereof: O S-dlethyl- 0, S-dl-n-propyl- :
. '0;8-di-iso-propyl-, O,S- ~di-n-buty] -dr-lso-butyl- O,S-di-tert.-butyl-, 0,S.di- )
- 30 . -sec.-butyl-, O-ethyl S-n-propyl- O-ethyl-S-lso-propyl- O-ethyl- S-n-butyl-, O-ethyl : 30 -
© o .S-sec. -butyl-, O-ethyl-S-tert.-butyl-, .O-ethyl- S-1so-butyl g n-propyl-S-n-but -, .
- Oltln paopyl S-sec -butyl- or O-n-butyl S-n-propyl-thlonothxolphosphorlc acid estel-
" . chloride
T "The majonty of the 4-hydroxypyr1m1dme,s (III) are descrlbed in the. hterature _
35 and can be prepared. according to conventional processes. .
' o - The following -are specific examples thereof: 2-methyl-, 2-eth yl- -n-propyla-
-lso-propyl- 2-n-butyl-, . 2-iso-butyl-,” 2-sec. -butyl-,. . 2-tert. —butyl- ~-.2-methyl-
. -mercapto-, ethylmercapto- 2-n-propylmercapto- 2-1so-propy1mercapto- 2- _
- .-"_-fmethylthlomethylmercapto- 2-ethylth10ethylmercapto : 2-methylthloethylmer-
40 ‘capto-, 2-carbomethoxymethylmercapto- : 2-carboethoxymethylmercapto- -.and 40
© " 2-carbo-n -propoxymethylmercapto-4-hydroxy-6-methylpynmldme and " the com-
... .pounds which are addltronally substrtuted by methylmercapto or: ethylmercapto in
the S-position, . = - :
he reaction is preferably carrled out i the: presence of a solvent (thls term S
45 _mcludes a.mere diluent). Practtcally all inert orﬁamc solvents can,be used for this . 45.
purpose. They . include, . in particular, aliphatic and _aromatic " (opttonally .
_ __chlormated) hydrocarbons, for- example benzene, : toluene, xylene, benzine, -
: methylene chloride; chioroform, carbon tetrachlonde -and chlorobenzene ethers |
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Theoreaction is prefe ably ar In tepresence of a solvent (this term

45 I ncludes a. nere diluent). Practically all i'nert or antic solvents
can: be used fior' this 45 purpose. . They include, inpriuaaiCic. and
.aromatic (optional 'y chlorinated): hydrocarbons, for exm
enzene, t ol uene, xylne~,. benzine nethylene chlorid, chlform carbon
tetrachl orde and chlorobeni zene; ethers, e h .3

;L 1, 468, 270 : 3 for exanple di yl

et her, dibutyl ether and di oxan; ket ones, for exanpl e acetone, netwyl ethyl

ketone #et hyl i sopropyl ketone: and%tl'fWI i_sobutyl ketone; and ni trites,
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netal al coholmtré@ fosmmnnisa@wmtuhaﬂ rpmtgalutegarreth yl at e -and 5tet hyl at e and
pot assi up car TR AL i oy
sui t abl e; a gea APbORbicC R ErovedOl eXanpl e
triethylam nepdrdcrumfbf itaim I asnha,ve chliphettib,y mlad«y arlml&mc;m ngines dfare. The
reaction terrp@ﬁaa?\&r‘ee pmise, 4 Pﬂ’élelmlmetﬁ Pyrlﬁ"glo‘%&r al, the 10

react i oni s ceaédoéc{e’b#f“ﬂ“"@t I 33&9‘@%‘1‘;’ % ﬂ%@‘f&&e‘*& 36 §°B°"
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enpl oyed in ajé‘ ag‘;j‘r“ o b f@g;{j “’:‘Qfﬁ ntléa‘gt ant seens
to DFOdgge n%ééeﬂ&! &:adﬁ Q‘g%om 1@tegﬁ£‘?era on, Snik@RCE iPRodtS - Caf4 i ed
out in sol valses snrred foe fibbr: one to pwafa Elnes a»felewetatenﬁezammpawrcooledio conpl ete

t he reaction, a h?éf(‘!‘l&‘ praixfuge s Royres t“"° i org tofyeagn one to -

several hour saik. ELERS LA RGLS B “?E&f:émm SRR o0

M xt ur e 2ps pom. mm,tsememngeﬁmfedsuy “dleght disti Qholexarrp e tol uene.
washing with. sattheatewctoslcmnslml reiptained dn theifonm a'm!swaictglcan mhe organic

o SRR R
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in nost- cases epfiqnied the gy 6%} gréhion 015'%}{51’ freed from

he Tost oo a.mfﬁﬁsc.ﬁﬁaﬁsfﬁ;s@& B ltpfgggg;ﬁgao& S T

to say by pr t@ﬂ@@ﬁbdb&ﬁtdoﬂﬂedlﬁ iR Wery
enper atar es, paasess @astGeacE@r againsp sp¢kingeand mgairst bitingyinsedls capd amniges 30
char acterise am;‘gﬁg uFt m“%{% fyee P‘hﬂ‘é)@mpwnds also exhibi sﬂhg‘s"éf‘f“gﬁdy been

ment i oned, - the Dyt G L QhRpdun@ RRGREHIGithe AédioR SkEEMployey accor ding
t 0 -t he "i nvent suocesshily ﬁll lshntr;gumethmohsbyeuan muhetﬁalﬂdofriggiemseﬁd bcméal and

acari ci @dal acP" i st S | ene of s8dbred
product s, cou ejx? éflﬁbtﬁg id ﬁ ®s. They 30
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30 (Acar na) . {Mbalrotzbfemrmlaem Jothe ewrfant gaél apb Gmmdmym kwyschelth) thietrosy soi |

i nsecti ¢t dal 3@? lé}rthaewdg &y C‘,"’f}ﬁéd H8rmpoutlis. .

Ty eras, tl n, SC&& %gft;&j u% éﬂ;{ rotection as

according to g ﬁplemﬁgﬂgéaﬁﬁbm cHle gﬁ}ﬂ
wel | as in thiesferiding of whly g ahe geapd méal)tbhg (Ps%dococcuspha}ttm)l mmpaf st.ored

pr oduct (Thysanoptera), such as Hercinothrips femaralzs and bugs, for examﬁle theds et_[lygt he Slc ki ng
i nsects” Pher d ﬁé’ﬂﬁ)ﬂ‘g‘ﬁf 4}, the red m}ﬁh ,ﬁﬁffﬁfﬂ gﬂ;% PIE or een peach

aphi d (M/ZUSptEfeﬁ'Juﬁ}iQ)ld rmebea&dasomudh( ﬁﬁehsf aﬂdhareﬁaoredzxcherry aphid
( Rhopal osi phutiray et t he B '%@ hld MacrOSI phum SI) and 't he potato aphid

( Macr osigghum asngl ef‘m of the F?}‘hﬁﬁgﬁ ﬂt'ﬁ Pﬁi&v gﬁmﬁigf}#wﬂor schel ti),
bhe

tthe rosy 40 -macufidlhis,
(Hyal opterus ahrmchoea)ar)dta ate mr emngtﬂa*u}aﬁkeh ;he(cm;hagsnmhrasn; I n

i e

t he grape rreadoydamgmr Geoddee Cltits), Ithde |etmxnu Idth, ( popémeuta padella), the
Mediterranean flour moth (Ephestza kuhmella) and greater wax mc’;th (Galleria
mellonella). - :

Also to be classed w1th the bxtmg insects are beetles ( Cole tera), for example ..
.60 .the: granary weevil {Sitophilus granarius = Calandra granaria), the Colorado beetle .60
{Leptinotarsa decemlineata), the dock beetle, [Gastrophysa viridula), the mustard
beetle (Phaedon cochleariae), the blossom beetle (Meligethes aeneus), the raspberry
.beetle { Byturus tomentosus), the bean weevil { Bruchidius = Acanthoscelides obtectus),
the leather beetle (Dermestes frischi),.the khapra beetle (Trogoderma granarium), .
65 _-the flour. beetle ( Trtbolmm castaneurn), the northem corn billbug (galandra or 65



(Thysanoptera), such as Hercinothrips fenoralis, and bugs, for exanple the

beet bug .45 (Piesma quadrata), the red cotton bug
(Dysdercus.internedius),—the bed bug (Cnex 45 lectularius), the assassin
bug- (Rhodinius prQixus) and Chagas' bug (Trratoma Tnfestans)—and;
further, cicadas, such as. Euscelis bilobatus and Nephotettix bipunctatus.
In the case.of - biting insects, above all there shoul d be nentioned
butterfly 50 : d not h cat er pi |lars (Lepi doptera) such as the

di amond- back Emth (PI utell a 50 macul i pennis), the gipsy ‘noth (Lynmantria
di spar), the=h petaill oot Euroctlsmbgmorrhoea) and t ent caterplllar
(Mal acosoma neust rSua;)h;lmf WEdndBY,  the t &1 a _j‘ WA 3 g). d4nd
the cutworm (Agrotnresl@ageﬂbfé')rm ﬁto i thel 'ﬂlehe Syellow

brassi cae), the s g@ dpel alsé . 44 e’nluoak
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5
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feey
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1" e T 1 i
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- arnericana), Midel fubstedoss roac‘h""(‘[ @Bheian as well ﬂhl;epad ﬂbblﬁty

ori ental cg&kr oach I&hteacoﬁfpbﬂﬂfsa&do?ém l?%hﬂl ant. cockr oach. .(:Bl aber us

gi gant eus) Yand t ‘glianlatlmﬁdnbloas: 1 %éﬁsf A ‘ii@(’) ?@ntheld as- 30
Henschout edehi a m{‘ovnlpa .ﬂtnrgtptcedmknﬁwﬁ nﬁii T %E ﬁgbuse e

cricket (Gyll ugash(on.e&ttieﬁtu Botieoar d""'s! thatSﬂdlhmdswk' =k .
° tﬂfﬁtmm ‘that| 0 such

subt erranegn terfr® Isifying dgewtelardair ¥R
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essentially the fF AR JiquitUgihe "o negar fiy- Drosop R8fast

t he Medi terranezfﬂfbpnﬂmsuchfdsyx ded, ab] %ﬂe Sp i ot rab} '@eﬂt@mtlf:lhyd@l\/ljsca :
donmest i ca)yg- t he nﬁl??ﬂflé’cﬁ t;c hydy OC(aﬂEﬂs]Isﬁ?chCa'ﬂ'%hB -ﬁ%ﬁ%; % Plogigsted| ow fly -
(Phorm a * |5 exa ) F‘%& ﬂréorislgu - @sedyklo I e %phal ) .as .
well as the ' st thlce ahdiysters Ketom f.Q %&s‘lg Ia& l‘t lydanaich&rastga’t.ats @ S
exarrpl e nosqui tg%%‘t‘h ‘}f ﬂl}ldelyxmm,)oektk [pBME kol Eg

T’Aﬁ%g yl isob pt i), -t he
nort hern' ygouse - Nop § ‘ﬁ“ﬂ‘ PEace rlbn@)weihﬂ vtd&e rralda"r“? %‘Eﬂlt ' ';_
- (Anophel es st.e amﬁ la normal tem zfa rfRfriess ?ﬂmant)h hemlcﬂ%urdcﬂeassqu in.

particular, the % t!lmd eg Fr eﬁﬁuéiﬁ E,'fr aras sbdheas
t wo- spotted Spl&lﬁ;@tsEf f“ﬁ _ rthére o, HZ) :__.ni‘fk.r' dnmte
( Par at et r%mychuﬁatpm &Sﬁkseart (0] g’ E}' 'IWI)I rtzyattdpulgits, ﬂﬁmt ubﬁg
bl ackcurrant; g@id, ahmmm ((rEﬂic : f“’é‘t?&‘%&tc Gﬁbahlddn,spefr@a siianpl eggh
broad nmte (He smPlequmuIaMgtdﬂ&fdam% e Tarsonesz RS
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moubat a) .2 : Sulphonates, lI {Pﬁ alkye Ylewimlxbeste&e &1 pst s of
st or ed product %m Hnsiublafe d exa’hﬁal sl of spélfaﬁsas i 1A ‘g@?hy‘h‘”ﬂ JOIDC €S S55
products are al'Sor % Wwlossn out- standi ngor %Mmsulg itq V|ty on
wood and: cI ay, Mxﬁ oﬂﬁ stile ca%gcgtrﬁ’dg te the m\@madrkahlbe&@ed asa ‘mixture
2 In gen . Do
 active: c% mggﬂnéh;ri?zfglgf;lgl;stgog(t;n from 0.1 to’ 95 per cent by welght ‘of 60, }

The dctive compound n he orm: o he |
form “I a 1pi §-can be used as SUCh or
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Telber t@cmmj ﬂyt he 15
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hey may be applied i in't



|l i med substrates. The active conpounds according to the present invention
canf be converted 30 into the usual fornulations, such as sol utions,
enul si on er tes ranul ates. These may be

produced 'in known-nmanner, for exanpl é&: xl’ng the active conpounds with
extenders, that is, liquid or solid or-liquefied gaseous di |l uents or
carriers, optlonally with the use of surface-active agents, that is,
enulslfylng agents and/ or dispersing agents, and/or f oam f or ni agents. In
the 35, “ case of the use of wat er as an extender organrc vents can,
for exand.e 468 Pyents or

carriegs; t hesxemere%y Q&tﬁrftﬁé @Ha}‘mﬂ%ﬁﬂuﬁﬁgﬁﬁ&hh@ s&l’tgr’ifuﬁﬁéaag%‘ §assm§uch ~as

xyl enesy t ol ueateringh Brezshigeoraencrbt t hal enes | orinated aronmatic or
al i phatic hydr- ocHeb 031§eréhm behith% tfenz@wé@pelmammem E}getsreor 40

rmet hyl epe ch&é’tﬂr% oy Fﬁfgﬁ 0}‘2}‘&“% ne org
paraf fi nsg fﬂéight exa eral- act co ol's; ch as

but anol or gl ycdThe aaem/\sJIMpoamswhealso be hsdsvmr@oésmoem jn thetutlmclew such as

acet one, riet h{f lu vent s e(%jgmswg‘:&hﬁta ﬁ%r lationsrof @pdp §Féx anon:
‘orstroggly poT heSihbe s ﬁ,ere?/&efg, %t’;gcm o5 @i&‘ar cHinp&iday! sujgphoxi de
or acetonitri édﬁtauﬁ& we laktives ingretiiefit addompound accordifgy td iU Bvetidn giaS€0US

di | uent's or cﬁﬂﬂt ltharsehdcﬁéﬂ‘!eﬁeﬂ %ﬁ“ éwqh%qﬁcmﬁlﬂlmmlxwwwha gaseous at

vorm erper iU S 0T et L ne g, e
hal ogengg ed hwﬂeme@r BESapping to thé es& ora ﬁﬂfhg%geb a & &ngrg-rr adgg Mar k.
As solid . di|teectht Snentigaaloneps jn thecfosn ofiraccomposifier aditsiniug @sl aggiveund nat ur al

mneral s, - suc‘ﬁgfﬁé“"%e?o‘fwg‘mdc#"a‘gfgmg toythe inveptionyin a‘!jﬂé‘r“f"z‘“‘ha‘% filnsnt ggj t o,

mont nor i | 1 oni & Fle. ﬁ@ennon alsoq:lr W%&e&@& eldm @fmdAIE PyNflsesténdrhetic -
m neral go Sucdradds Hy @WSip araeih vatiidh, m:ﬁednataf)pﬁm-ltd an rLdiihﬂgthar 20
silicates.- Finefef thea'oe'/g?ig@momd @H?IF’@EFW A vamnrwaa gonepragent s

incl ude non-i alwu Eﬁ@ﬁﬁ é ten that th #’%;; gthods of

pol yoxyet hyl e‘%e Eﬁé‘g b Gocd t&th&% Lot aﬁéﬁhyi atoﬁ?;iﬁlusea&fCOhm
ethers, 23 for themmpbvedds ackartiiag \to phe ytgrieytmnl areeilham baltke/ Ifolloﬁrﬁlg 25

sul phonat es, Pi‘g hggqﬁlélat e es%nd pnat es rd1 aI bum.n
hyorol yzat ok SAEERL S by iy %;z%rﬁg; A SEcing agents
include ligni ,Q-dl&ﬂjrlfﬂt[l—lﬁethﬁlﬁl reapto-Guhtet sy lpyrith 1d1 10|1bﬁhdsﬂlhﬂﬁ@.ctd'rhe active
conpounss  acstsr is deg lgt'ﬁ (A)in/theseie p@al’helyemn s agggrdingid sbeure Mt h
other active :.';""‘g- ﬁg‘%s"ff"? pﬁzgh:at'ggréfa'ﬁ;f %{gﬂ%qa c?nlx? ketf SHhighieati ons
contain from 0. er cent b actlve conmpound,
prefer ably 0.5 to 90 - The actrveExmﬂp@unds can used- as such 'or
in the,d r fornu tJoné’lut teshe appli catron forms prep 5 )
t her ef rom su%ﬁ ée#%ﬁ;@ﬁyﬂﬁv %ogﬁﬁéﬁj&%g vk ons,  oans, ‘suspens?ons,
‘powders, - astes T&}ﬁb&lﬁk@sﬂﬁ Pidpaf nof active@ pmag,tpagwwgﬁwﬂthegranul es.

They may beactiy g)pbmmjlndrvms mijxed withs thorstated araount pf solvent c@Baining Ehe
1,468, 2 Z(p stated amount of emulsifier and the concentsate 5v3s_dfluted with water to the
desired concentration.

5 exanpl'e by squtdbbhgid eavﬁpﬂ%bxéwolerﬁtteﬂméé $ay A NEh i preSigatoh OF tHaD.
fum gat i-ng, g&ise pqmd Blltll mtnseasd w e@henemmwﬁmgaterﬁﬂersmoﬂnosl tions

‘may. : be dil ut‘éﬂ“x em ’ ctive conpoun
.concenusauonmt T e S B IR (v go

wi de ranges. iea mm e,oftt eyaétarpmaisrma llétD fé)o 10% - preferab y 0. to
1% by 5 wei emeveeemwn 20 snteationsppfsthe [activesentpaiinds, thsod success .
inthe ultra- ‘Tq'ﬁ AR e aegitkp T ﬁgﬁqmréﬁ Si?é possibl'e’ to apply

fornul ations of up-to 95% strength or-even the. 100% strength active

-conpound by itsel .%o 10" .%o The: |nvent|on therefore provr des an
insecticidal or acarici dal corrposl tion 10

%




containing as active ingredient a conpound according to the invention in
adm xture with a solid or liquefied gaseous diluent or carrier or in
adm xture—w-th a |liquid-diluent or carrier containing a surface-active

agent. The invention al so provides a nethod of conmbatinginsect—er—acarid
pests-15 whi ch conprises applying to the pests or a habitat thereof a
conpound ‘accordi.ng 15 to the invention alone or in the formof a

conposi tion contai pj as active ingredient a conpound according to the

i nvention in adm X with a diluent or carrier. The invention al so, :
provi des crofs protected from damage bygdgnagcts or 20 - acarids by beirg
grown in areas in which, Inmedrately priorto—anter—eu-nrg—the. 20 1ife of
the growi ng, a conpound according to tHéBlEvention was applied alone oryin
admi xture with a diluent or carrier. ‘[gwll, pe seen that the usual nethods
of providing a harvested crop may be i.nproved by :t he present invention. The
conpounds according to the inventi otivabdpbitd pr eparaator gly. and use -of 25.°

t he conpounds according: t¥tpe -i nvenndeatmationr e i | | mstisminerl by the follow ng
25 Exanples. In the test EX&MBTes A" %M "sishinhe acifievd Bsof . Conpounds.

according to the invention [ayal nst__Cer pqr I PESTS Tofggents: was. t est ed in

conparison to the known. - . .~ . 001 .. - ..g _
0, 0- di et hyl - Q[ 2- et hyl mer t 0- 6- net 'hg-l“p-yr:i- m:-di n(4) yl}-thi onophasphoric
acid 30 ester; which. is’ de‘si,gnat'edo'é’_) i.n these 1anples.- The conpounds -

according to the 30 invention are designated by thd™igure shown in each -
case in brackets, which cor4l responds 0.0 that .of t hgegpr eparati ve Exanples
for that conpound. Exanple A 'Plutell a0.8est 35 . 160} vent: .3 parts by
wei ght of acetone -. . - . .. . . °'°°1_ S 9% 35 Emul sifier: |
part by wei ght' of ~al kyl ar yé]-pol ygl-ycaoj jether . To proguce a suitable
preparation of active conpound; | parto.éty weight .of jgghe. active conpound- was
ifixed with the stated am).rﬂt of “sol vent ‘cont-ai ning the stated anpunt of
enul sifier and the concentrdte was di-|Q;l§-e'd-:V&ﬁ.'t:h_._"\[‘ﬁa‘t.éﬁq*f{;Q"t'he- 40
desired concentration. " . RS T (A
40 Cabbage | eaves. (Brassicg)ol eracea) giere sprayed y,t h the preparation' of
t he ‘active conmpound. until. dew noi st aredivnere th_’eh--if%ges_it ed with o
caterpillars of the diranongdsback moth (Pl utela_ nmaculipenni's): After the
specizfi‘ed periods of ‘tine, “the degr e-e__g destructi oWOwas determ ned 45
as a‘percentage: 100% neans that all t é'cat erpi | I al%@ -wer.e kil |l ed whereas
0% 45 means that. none of the-caterpillars-were kiTTed. The active =~ . - _
compounds, the concentrations of the active: conpounds, -the-evaluation tines -
and the results can be seen in Tabl e Byamples, . - 6 - o '
1, 468,270 . Tetranychus test (résistant)  ~ -~~~ 6 TABLE A

(Plutella gest )E%ﬁ}?ig’lep ¥ I\l of acet ree. of .des- Active -
e T oL

concentration . Toproficd@lshiRm] active Z col.ethern 95 hy. \/\Blght 5
Al Conmh e

after 3 days [ Active compound was Gnidled with the stated amoir

) stated ' sifie - \moun Solvent containing tl N
0 [1]: ' desiig’dﬁ%%zt o ‘»‘é‘:.?'f‘*?f’--““.‘h°- caf}@ntat @.aiezﬂut_ed with whter to thd- 1 -
100 0.01 10 " Bean planrg v’ =

| _ vaseolus vulgaris), which had a helght of anprisimatels 10 o
o, were sprayed with the preparation of the active companTrai bl 030 10
mite S ean pants were h?a-";ly infested with: the common or two-spotted spider
ite [{{t‘:r'"’t’l’l}""?“-." "_’i{‘cge), in dl stages of development. .. . = - - Doroo Spider
ctive corcie specilied periods. of time, the effectiveness of the preparatior o
B oton mpound wes determined by couting the dea mitcs. ‘r"nfe%'gfg"é?ﬂ?ﬁe‘s’f 15
act! S ressed as a percentage: 1002 means that all the spider
mites were killed whereas. 0% means tﬁat'non f the spic itos wers prider
... The active compounds, the concentrations of the sa oy, ore killed
~evaluation times and the results can be seen‘_‘;:_stft'.’éh%'agtlve com,

pounds, the



0. 001 90 [61- 0.1 100 0.01

100 - [51 0.1 100 0.01 100 [ 3],
, 0.1 : _ 100 0.01 100 2] .0.1
100 0.01 + . 100 Exanple B. Tetianychus test (resistant) Solvent: 3
parts by weight of acetone- 5 ‘Emul sifier: | part by weight 'of
al kyl ai ryl pol yglycol ether , = ° . 5 To produce a suitable
preparatiop of active conpound, part by Weight of the actiyve, co und was
m xed with the stated anount of so | veont cotaning the stated nt of
‘enul si fiér and the concentrate wash#i®i2i9 ed with er to the desjred?
concentration. . 10 - Bean phagig g Phaseol us vulgaris), which had a
hei ght' of approximately 10-30 10 cm were sprayed with the preparation of
the active conpound until dri fisitagychvsttestithsistantbean pl ans were heavi i nf
ested with the comon or two-sr mvt% 'I;(‘antldrany I Ws Lfrticae)' in all stages of
devel opnent. . pottedaggder Affoggf;mﬁi

7 Degre . - .
. speci é-sgégec&grid ods of.tine, the
ef fectiveness of the pénpp@kati ofy Dby wslght = aAGLaF¥E §QFPound was det er m ned
by counting the dead .mtes..The de-ree of desk 15 fruction thus obtained

is expressed as-a pe_‘r.GeEﬁ]age: “l oft §-lImeans that aPl the spider mtes were
killed whereas 0% neans 1that none: oB it he spider m.tes were killed. The
active conpounds, " the cORcentrat i ongepf the acti conpounds, the
evaluation tinmes and the results cafggbe seen in Tgble B. 11. 7
1,468,270 - - o . 7 TABLE B (Tetranychus
test/resistant) Active &npound O0Degree of .- *A8tive concentration
destruction in corrpound[ o in% byo\Q/ei ght - %9af"ter 2 days [A]
0.1 . .0 -O.%.l_ # ... 77 100 0.001" . . 60 [4]
0.1 ' 98 [l - 014 0.1 . 100 . 99 [5]
0.1 : 100 0.01 001 99 [3] 99 - 0.
100 0. 01. ' ? Exanpl e 1D=i'-'i XSC3H7-n - *Y 25
(1) 21.8 g (0.1 nol) of "0-et:hyl - S ngjgpr opyl -t hi o%t"hi ol phosphoric acid
ester 5 ~ chloride F-O P i f 15.6 g (0.1 nol)
of 2-nethyl - 5 nmer capt o- 4-'hydr oxy- 6- net hyl pyri m-di ne, 20.7 g (0.15 nol)
of potassium-carbonate and 300 , | Oof - acetonitrile and the: batch was
allowed to react for .a further 3 h&samplel. =~ - .= 0 7
ST '.'i/&'a”?-n. L
T T Hw OCgHg - - o (D
o oy

: 21.8 g (0.1 mol) of O-ethyl-S-n-propyl-thionothiolphosphoric acid ester
5 chloride were added dropwise to a mixture of 15.6 g (0.1 mol) of 2-methyl- -5

mercapto-4-hydroxy-6-methylpyrimidine, 20.7 g (0.15 mol) of potassium carbonate
and 300 iri] .of acetonitrile and the batch was allowed fo react for a further 3 hours
at 45—50°C. The reaction mixture was then cooled, pbured into 500 ml of toluene

. . and washed with saturated sodium bicarbonate ‘solution and with water.. The o

10 organic phase was then dried over sodium sulphate ‘and freed from the solvent 10
under reduced pressure, and the residue was subjected to “slight distillation”. 28 g
(83% of theory) of O-ethyl-S-n-propyl-O-[2-methylmercapto-6-methyl-
pyrimidin(4)yl}-thionothiolphosphoric acid ester were obtained in the form of a
yellow oil of refractive index n3' 1.5694, - :

15 - ' * Examples 2—6. o . L 15
The following compounds of the formula-- -~ = .= . "~ ©

Jeaen
- Qﬁ‘\(xens

were obtained analogously toExamplel . -



at 45-5iP C. The reaction m xture was then cool ed,.pbured into 500 m of
t ol uene and washed with saturated sodi um bi carbonate' solution and with
wat er. The 10 . organi,c phase was then dried over sodium sul phate and

freed fromthe solvent 10 under reduced pressure, and the residue was

subjected to "slight distillation". 28 g (83% of theory) of _

O et hyl - S-'n- propyl - 0- [ 2- net hyl ner capt o- 6- et hyt - :

pyrimdin(4)yH -@ot hi ol phosphoric -acid ester Wwere obtained in the form
e

of a yellow or I fractive index nl: 1.5694. 15 : -
Examples 2-6% s The follow hgs roul a, . RO |
j dOC2HS o we re obtai ned. anal ogously to. Exampl e. {ieig-.- - 1,468, 270 Yi,;‘é‘ d.
(% of Exanpl e : - R4 R2 % of theory) Refracti Ve

i ndex 2 - SEGH)PJGCO OC2HHR., - HR; - thegrg) Reffaqwzemdix 5520 3
-S-CH2- CH2 HSC —H— 86 —238—4+—57+9

- C3H7-iso - - 2 —5-GHp{0-0CH, “g1 B onri 851 520 3515520

-S-C3R, -iso . 87 . .. -n23 560

- C3H,-is0 3 -‘Sé'érrzc“ ~SCH, 45 B 313"5403 “1%3 4.5719.-150 The

following illustrayes. thecpr.egq,ar ati on of they4- hydrgxy PyRi i (dige deriva-
tives (111) used.as starting. mat eri al s for, the process of the I nvention.
(a) | 5 —S—C,HﬁlsokK 5 . H A sogwuti oriDbf 11206 g of
sodiium hydroxi de (3 nols) in 250 m of wat er was added 5 dropwi se at room
tenperaturée to a méxtur e—Serl% g (1.5 nol $Hof ace‘tsoacet"ﬁ% acsads et hyl
ester, 210 g (O. : % ' of
wat er and the batch was al l'owed to react for a further 18 hours at room
tenperature. The reggl iMBwih HhuskesWiSpd BELLGATS feld r@dm | biiReRE enaci d_and
t he product whi chivés@I)léded as star€ihy siatek %lb&ﬁ'dh@l:liocmsf invehtesh. of f and rinsed
thoroughly with water. 224 g (96%of 10 -theory) of 2 met hyl mer capt o

4- hydr oxy- 6- et hyl - pyrim di ne were obtaied in the form of a colourless
powder of neltingapoi nt 219'C. The foII corrpounds were prepared
anal ogously to (a): .l - SCAMY. ike% of nelting point
1499C, ,vyi eI d 75% of theory 15 - - S
rear ~~~~-~ - A-solutron qf 120 gof sodnum hydro:@iel—l%meis) in 250 ml of water was added 5 ~H

of nelti ng p0| nt D%Ee @ ?ﬁl?’e & g((sbl tt:nols) ofatat:)toacetftc acid
AN SCH- bgc ov(?@al ea& ke glﬁiu?s a@aptjoa‘dgﬂ éTaltgﬁ ater

added  dr opw se at-eaaﬁbn mtxttﬁé)wﬁﬁthat hﬂdn&ed;wslpmc acid @fid fhé ot tlwtmi a(b

4- met hyl - 249 hi ouF@(e‘P 'S q{g mE hlbt“’ltbdﬂfet& b 9% i n1Q

litre of ethanol M¢ %‘& dthy mﬁk pidipe werg ghtined @ Meeact i ng

for 21 hours at 70-% fsrlam pdu dmwae retiﬁhﬂo@uilytd’ﬁﬁ of water. The .
product whi ch had crystallrsed out was frltered off and well rinsed with

ether. 173 g (76% of theory) of. 2- carb ‘hoxy- met hyl rrercapto 4- hydr oxy- 6-

25 met hyl pyrim di ne ‘wer e -obt ai ned i re form of -a bel ge powder of
mel ti ng poi nt 25 1390C, ETITER scan-, e .. S
: n'

15 of meltmg pomt l49°C, :yleld 75/,, of theory o ST 15

: .'s-cuz-cnz-sczns
of melting pomt 94°C yield 919 of theory

OH

© fl

C"b S-CHZ - —mgﬂs

' o 175 g (1.05 mols) of bromoacetrc acxd ethyl ester weré added dropwrse at .
20 50—60°C to a suspension of 142 g (1 mol) of 4-methyl-2-th10uracnl and 71.5g(1.05 - 20
mols) of sodium ethylate in 1 litre of ethanol. The reaction mixture wasallowedto = .-
" . complete reacting for 24 hours at 70—80°C and was then poured into 2 litres of
water. The product which had crystallised out was filtered off and well rinsed with
ether. 173 g. (767 of theory) of 2-carboethoxy-methylmercapto-4-hydroxy-6-
25 rltaegth(y:lpynmrdme were obtained in the form of a belge powder of melting point 25



9 . 1 468 270

9 O~~~~~~m 7 (O 3A.

I * a C3H7-'S_ A mxture of 19 g (0.15 nol) of isobutyram dine

hydrochl oride, 35 nl of nethanol, 8.1 g (0.15 nol) of sodium nethylate an
27 g (0.125 nol) of 2-methyl- rrercapt oacetoacetic acid ethyl ester was. "
stirred for 4 hours at 60-,70'C. The 5 sol vent was then distilled of f
under reduced gressure, t he residue was didé68.3%d in S varmvater and.théd
sol ution was mneutralised with acetic acid. Tb.e product which had o

crystallised out was filtered off. 13 g f theory) of - Y :
2- |sopropyl 4- hydr oX§)- 5- et hyl mer capt o- 6- %yrl m di ne were obt ained in
the formof a colouriess powder of "meltin§®poi n® T’%0C. 10 - The -

foI | OW' ng corrpound was A0 b et @% 008 QHSY) Bf ts@bn(t?r)imldme hydrochloride, 351f1 of
'C , . - .methandk B.1.g (0f15 )tdf ISFqu inreth la'deI@, ory.

Ild :ﬁﬁ‘%f @fmet
VAT VE CLAIM I S - %?)?\lr.e Eg:sﬁﬁl@e%c E;ﬂrﬁ ﬁm%der gﬁ:@ﬁ&%‘ SSUr %;!re t%gt—}os%l\g i he s

general formul a>15 water and the solution was neutrahse with aceti acld The product which
~ (ry * 15 Ké&"c‘ Ahitifed 13 ewsi redloff. {34453 oRtheory)bf Riisep mp%/ -4ahydydxy-

radi cal s each with ;{%ﬁhﬁmwﬁgjneg-ﬁpmq% in¢ wengyabtaingdrin ghe farm 9 wepledinsy
with | to 4 carbon o |, and
20 R4 is al kyl lgr al kyl mercapf"g v ar b%ﬁﬂg wg%t(w '10

car bal koxynet hyl -- nercapto with | to 4 carbghfatons in.the al kyl noi ety. 2.

Conpounds- according to.claim1l in.which R aH,aike St rai ght or 25"

branched al kyl radicals, each, WI on atoms, R is hydrogen

net hyl - 25 mercapt d’?étfetlé‘tgtﬂ?f"i‘ré g’&émﬁ %?rég{ﬁge‘?'% methyl , . ethyl, n-propyl,

i so-propyl, n-butyl, ispHAWtWE Ccllam 1s:butyl, methyl rrercapto et hyl mer capt o,

n- propyl mer capto, iso- lpPﬂpmﬂmﬂbmmtbplphophgticmrd:mﬁethh}Fmﬁlcfam%a

et hyl mer capt oet hyl nmer capt o, net hyl nercapto thylmarcapt 0,

car bonet hoxynet hyl ner capt o, car boet hoxy- g‘ net hyt mer capto or a 15
fr

al kyl mer capt oal kyl - mercapto with 1 to 4 car%‘;n atons per al kyl. noiety or

car bo- n-propox&shet hyl ner capt o. : 30 3. Each of %he
conpounds according to claim| herei nbefore ifi.ed in Exanpl es 1- 6 4,

A process for 'the pro#hishi o rimdine-t ot.hi-o hor i
ester according to gpy of dcﬁa ﬁ‘ig 9 fF SHeTERt gkﬁ a‘g‘""’dﬁ %ﬁpEW h éf"ﬂ'ﬁ
phosphoric aci d di est e, highydesgedlor birpin@esa gfoadwtlf D&Jmlcarbon atoms,

35 RO S \11 P-ul R, lS hydrogen or me:thylt an 'l teg b Itn whi ch lg and. R have 20
the meanings given i Re y °" ‘fﬂg PPé"' ' fatoms oy Ih a
4- hydr oxy- pyr i m di nenéﬁeaﬁwain Y30 @fcalbdh atbhbcin the Eiﬁ% By 5 ey

2. Compounds according to claim l in whxch R and R, are straight or
25 branched alkyl radicals ‘each with ‘1 to 4 carbon atoms, R, is hydrogen, methyl- 25
mercapto or ethylmercapto, and R, is meth}{l .ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, tert.-butyl, methylmercapto, ethylmercapto, n-propylmercapto, iso-
propylmercapto, methylmercaptomethylmercapto, ethylmercaptoethylmercapto,
methylmercaptoethylmercapto, carbomethoxymethylmercapto, carboethoxy-
30 methylmercapto or carbo-n-propoxymethylmercapto. 30
3. Each of the compounds according to claim 1 hereinbefore identified in
Examples 1—6.
4. A process for the production of a pyrimidine-thionothiolphosphoric acid
ester according to any of claims 1—3 in which an O,S-dialkylthionothiol-

35 phosphoric acid diester halide of the general formula . . 35
RO S '
N :
P.—Hal (1I)
in which

R and R, have the meanings given in claim 1, and
Hal is halogen .
40 is reacted with a 4-hydroxy-pyr1m1dme derivative of the general formula 40

Re

mﬁ - | .

Ry Ry

.,f:tgﬂmwmmmmmﬂ..




.. * ~~C L M4 S* 9 1, 468, 270
9 (c) CHr t ! C3 -1SO A mxture of 19 g
(0.15 nol) of i sobutyram di ne hydrochl ori de 35 m of nmethanol, 8.1 g (0.15

mol ) of sodi um net hylate and 27 g (0.15 mol) of 2-nethyl-
ner capt oacet oacetic acid ethyl—ester was stirred for 4 hours at 6-700C. The

5 sol vent Il hged Of f under reduced pressure, the r due
was di ssol vedJ\/ﬁﬂ!H I%‘"j and the solution was neutralised w@
acetic acid had crystalli sed out was filtered off. 13 ¢

(44% of ot heory) of 2-isopropyl - 4- hyk468290 9

5- et hyTer capt o- 6- met hyl pyrimdine re obtal ned |ntheform0f -

col ouN-ess powder of nelting poi ndeldkl1C. 10 The foll ow ng conpound
was obt ai ned(@nal ogously to (c): . 10 NG'7-ia: of nelting
point 1730C, yield 66% of theory WITRPAIMIS 1. :
(Pyrim dine-thi oRblRiQl P?&Qtt‘ets GrofCdr oty ARl njdGcnRRET A mf B MUl @

~~~~~~~~~~ t mbhanol, 8.1 g (0.15 mol) of sodium methylate and 27 g (0.150not) of 2:methyl- ' ~' (1) ' °
15 I~ ~ i~ 5mercaptoacetoacet1c acid ethyl ester Iwas stlrmﬂlfglh4 Rovamdt 5@.—‘&" T sanme or
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