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SYNERG STI Gue@dyRelak TI ON COVPRI SI NG AN OXATHI AZI NE AND PCT/EPSS/06495 A
BENZOTHI OPHENE- 2- CARBOXAM DE- S, S- DI OXI DE 5 This invention relates to
synergi stic conpositions of oxathiazines and benzot hi ophene- 2- '

car boxam de- S, S-di oxi des for use as fuﬁg‘l cidal preservatives in the
protection of material s, such as prot ectl on of wood, wood products,

bi odegr adabl eS¥MERGHITIC SQMPOSTTIONS CRYEPRIS AN@%WM%@&D ound t hat
conposi tions conpri AIBENROTHICHHBNE-20AFSE QK AMIDEXS,SIDERUDE of formula

(1) and a benzot hi ophene- 2- car boxam de- SS- di oxi de of formla (1) exhibit

synergi sti ¢ fungretdat—acttvi-ty—————Fhe—present—nvention—+s—eencer ned
with conpositions conprising an oxathiazine of 15 formula (1), or a salt

t hereofsz a

(rry, of} aqgléﬁ?%%ﬁé}?g%%%%% glsﬁél%&qeéﬁ?f)gﬁgum ng a rm?&tfgn% nelp -
effect, angarhoxamide-Sa5-fiogides fﬂr use asthegxaﬁémsamwg I@ﬂmfpmtmnoa qf 1) have t he
fol I owi ng %iaﬁdi'ﬁlsuétﬁ:h?aQ rothn%hrol”wood . W00 RZ;!\‘%@&&!; BiddelBdible hafiald ancR[ err] is

hydr ogen, C%err% al kyl or benzyl ; epresents (a) phenyl;

phenyl sub§ 8ted with 1 to 3 substl tuents i ndependently sel ected from 25
hydroxyl, halo, C[erral kyl, [err]cycloaflyl, trihal omethyl, phenyl,

Clerr]ed kox;ynow has beeffdu@t Fcﬂa@béfmbéd@dz&s cbﬁbﬁﬁﬂ &Mﬁ&ﬂﬂds@fh osamﬁw C

[err]al kyl ¢ onyl bo fi ]

Crer + ] al kyPEIROID BaFYpighigphises m%avﬂﬂfé St ot formate 1) sapitisy -
carbonyl , €rergijtad fygiedelreogasbonyl , phenyl am nocar bonyl ,

t ol yl ami nocar bonyl, nor phol i nocar bonyl, am no, nitro, cyano,

o oxl e T8 gAY P X oS R g By o € o1
subst i tut eforwiia(Ib 9 atsalt therasd asldtasitﬂhzmn!?@nﬁﬁc%ﬁwnm+ g—dmxéiﬁtféd from
e 1)L tbmje o oL gty gt esdalig iy b Bnentoakor
phenyl ar ni A&&F-bonyl and [ err]al kyl oxyi mi nonet hyl ; or, Rl err] ,represent s a
radi cal of fornmula 35

The oxathiazines of formula (I) have the following structure
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wherein n is 0, 1 or 2; R! is hydrogen, Ci.4alkyl or benzyl; and R represents
(a) phenyl; phenyl substituted with 1 to 3 substituents independenty selected from

25  hydroxyl, halo, Ci.17alkyl, Cs.gcycloalkyl, trihalomethyl, phenyl, Ci.salkoxy,
C1-salkylthio, tetrahydropyranyloxy, phenoxy, Ci.-salkyicarbonyl, phenylcarbonyl,
C1-galkylsulfinyl, Ci4alkylsulfonyl, carboxy or its alkali metal salt, Cq-5alkyloxy-
carbonyl, C;.satkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or Cj4alkyloxyiminomethyl;

30  naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
substituted with one to three substituents independently selected from Ci4alkyl,
Ci4alkyloxy, Ci-4alkylthio, halo, cyano, formyl, acetyl, benzoyl, nitro, C1_4alkyloxy-
carbonyl, phenyl, phenylaminocarbony! and Cy.4alkyloxyiminomethyl; or RZ represents a

radical of formula
35



-2- [err] wherein X is oxygen or sulfur; Y is nitrogen or C(:H or
C(Cferr]alkyloxy); and Rerr] is hydrogen or Clerr]al kyl. 5 Sai d
conpounds of wicoganetss (1) are described in WO 95/06043, publ i poediregiacdosdvar ch
1995, as a bactericidal and fungicidal conpounds useful in wood-protection.
The use of sai d conpounds for the_protection of non-living materials,
in particular the anti-fouling use, is described in WO 95/ 05739,

publ i shed on 2 March 1995, WD 95/05739 al so 10 descri bes the

anti bacteri &Ir , anti-yeas X t™ungal , algicidal, anti-crustacean and

mol | usci ci d&9 properti esyof fisai I%orrpounds of forrrul a (1) and conpositions

conpri si ng them Y conpounds of formula (1) can be prepared
foll owi ng the procedures described in 15 US- 4, 569, 690. The
benzot hi Ophemere?ﬁ X &@g@ﬂbﬂﬁﬁﬁfsf@é ;ﬁifbééﬂ%r (5,31 ém@f@k&xbkg) SRIRDR

represented, b rmula [err] rein Rerr]
represents B8 TSE"dh‘Pr(th‘&pﬁ'?or branched al kyl havi ng 1 to 20 carbon atons, aor
represeds in each case straight-chain or branched hal ogenoal kyl ,

cyanoal kyl , Said cgmpbms@xy@tﬂmm arslakRxryal llﬁmcgs;@dok@wsm@ Bﬁ b@h&&ﬁh each

of which ha carb ivi dual al k i eti or
represents i?é 2y h acé%i%?ﬁgm &‘%ggm%ﬁ%@%lfsep“?m“m SRAPHGH %‘t CgEe rbon
atons, or regpd eempmmds foraheggirbtection of r@n—}hmgrmttemla I:ﬂ(pfamd:ula*:raha agi-fduling to
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b gﬁr hgg gﬁ%’emf%dc%qb%% Qﬁg—@%ﬁ)asﬁ%%gﬁﬁksﬁ%@ﬂ 53101 ¢ IV?@'Q'SF)SH | no the
case ofllcycessrikes the aapibactprial pargi-yessthaniifungal, m@h@nnﬁmsweea@taﬂél g ht chain or

branched al kyiugei@d BropRitfts 8864d 06m¥dunad\of SRRk (PR dovhp3itio

?M‘Q,ln ndEYAAHE ituted
to hexasubsghic%lut ed in the cycloal kyl noiety by identical or di fferg%i '

All compounds of formula (I) can be prepared following the procedures described in
15  US-4,569,690.

The benzothiophene-2-carboxamide-S,S-dioxides of formula (I} can be represented by
the formula

(I,
&

wherein R8 represents straight-chain or branched alkyl having 1 to 20 carbon atoms, or
represents in each case straight-chain or branched halogenoalkyl, cyanoalkyl, |
hydroxyalkyl, alkoxyalkyl or alkoxycarbonylalkyl, each of which has 1 to & carbon

25  atoms in the individual alkyl moieties, or represents straight-chain or branched alkeﬁy! _
having 2 to 12 carbon atoms, or represents straight-chain or branched alkynyl having 2
to 12 carbon atoms, or represents cycloalkylalky! or cycloalkyl, each of which has3to 7
carbon atoms in the cycloalkyl moiety and, in the case of cycloalkylalkyl, 1 to 6 carbon
atoms in the straight-chain or branched alkyl moiety, and each of which is optionally

30  monosubstituted to hexasubstituted in the cycloalkyl moiety by identical or different
substituents, suitable cycloalkyl substituents in each case being: halogen, in each case
straight-chain or branched alkyl having 1 to 4 carbon atoms or in each case straight-
chain or branched halogenoalkyl having 1 to 4 carbon atoms and 1 to 9 identical or
different halogen atoms; furthermore represents arylalkyl, arylalkenyl, arylalkynyl or



substituents. suitable cycloal kyl substituents in each case being: hal ogen,
I n each case ~ straight-chain or branched al kyl having 1 to 4 carbon
atonms or in waekiigrase straight- chain or branched hal ogengrbswsos
having 1 to 4 carbon atons and | to 9 identical or di fferent hal ogen
atons; furthernore represents aryl al kyl .5 aryl al kenyl, aryl al kynyl or

- 3- aryl, each of which has 6 or 10 carbon atons in the aryl noiety
and, in the cases of aryl al kyl, aryl al kenyl and aryl al kynyl, up to 12
carbon at on¥Vh§2¢hef whishbas § ¢icl Osearhongtams in the aryloheipty aod, ibteebeschfal kyl or

al kenyl or adykyieg] argRIkeHYL ang 8¢ éfﬂ’ﬂb@&‘li&:ﬁﬁﬁ%&ﬂﬂnltﬂer&s ective straight-
nonosubstituted to n upstitute h the aryl nolety _b)PI_ entlcga or

di fferent mg%gﬁq%gﬁﬁ&r V’dﬁla\g@%ﬁﬂm‘%‘ﬂﬁ?{ﬂ? pljehiekisioptiansdly case bei ng:
hal ogen, cymongsubstituted 1o pentasubsiviepd Rthel Ry mbiegaSideaRel Gidifeht - chai n or
branched ak I hi. ach .of . ich has 1.to 4 carbon
at ons, ?n e%éﬁﬁigé%y%?ﬁ%iﬁ J§%ﬁ%§%§iﬁ&g@ﬁ8@“ﬁ£%§%3¥m itro, .
hal ogenoal k ¥y dge |cRsel straighi-cladcdr bodnchdd atkylhadkoxly or alkdlthial dxeh oft ons
and | to 9 whi ' ' ERj . i

St rai ght - chayich bes BESLERBt fgmk, eglilke %%ﬁ@%l?kﬁ@%%ﬁ%@%&mﬁ

ani nocar bor§AogeRealkesy. dalogercatiaylihip cackf wrhich his 1 to 4 carbonratoms andbbiy 9 |

al kyl car bonygkeaidanes differhkyd! L0 o | -

car %onyl am'nM or, al Iio 'm'%oo k%@%ﬁ%#ﬁ%@%fm%g;ﬁh?y%%gﬁ%gw bon atons in
Che. o0, Do M qRyP e LSSt Ml fieaons, NpEaettar | |

o Botsy Pst i Emigdcaybanyl, alkylqacoyglatnin dfmmmmylchﬁeﬁm?ﬁi@b, Mb.!kgl)féxh@ﬂ-e nt
substituen : 0 . al,ogen and/ or

trai gnt - o T SRAE cOURURERIBNT chdtttrSiichhay 118 BER S BB B e

r epr esent s RGiiBgbakprmeietasi @ﬁtﬂ@hﬁdiﬁﬁﬁ&&s optiomefeniosdskydtintéd ah has | to 6
car bon poluBEEEA Gy WinGiBal oS dfRid e &gﬂs??ﬂeﬁ@ﬂﬁﬁﬂﬁigﬁh#&&gis%g of |

pol ysuq ti trgaSed b d} dent.ical or I fferent su uents, “suitabl e

subst i téent ‘PfeePr?é OR i g Ahainor beanghed 2l having hep 4 prrboicaioms;  case

3\;1 r aih g 28 - cHaf repoasetus apdrogeh mshmgm-cmxk@rﬁm@hgpmxyz xﬂﬁcldli;a?'ll%'@ﬂif@, each of
ic i n.the, indivi | Yyl poieties; or

RS and Ro taoas A Anitnie bRRRal Ao Bl O R Yre Bl fec

represent odilferent substiyenis.suitble substiuenisibring: dydroxys kadogeh ecyain, @hd imseach

aptionally GEOasPRIdbRRYraibhed alkoxy PAKASEREGE b SOt Bch G burldh,

differ&Bt ng?g titg%ré;ts and whi ch can optronal 'y contarn
furt her*het 9 OSrEPoRAITRE BAhe g duakalkd MAlEtiesSi sti ng of nitrogen, oxygen
andh25 s Rl RY mgeﬂ@bhﬂhshﬁlﬁ&bgdgmﬂérﬁ rt\d ghi@?ﬁﬁ'ﬁy%@&?agﬁ@é f@i‘es@?dkapgen, ib n
each case s -cha r ranck al k al koxy or oxycar bony
havi ng in e%@ﬁhtgggegﬁbgn%e%gr %ﬁocgfl&?{?“%‘rm OPEJnaH%Wﬁ?%IﬁWEﬁ i°h or branched
hal ogenoal kBalyswasiitagd bytidentical r Bifferent substitaends &nd whibh tabenptivnally contain 1 or

di fferent hgDEeMALAER 11 @RS | of one

e at clected cﬁd?g éhﬁ@?o&g%@nﬁgﬁég%é rz}itfb%@ﬁe&(}ggﬁ d

anot her,_in each case represent hy i ano,;”nitro or in
each cdSe sTYRIGHRIRMESEDsHrueRis inEardgassibeine:; halogenxip cac degé straight-chain or

hal ggenoal kmcﬂedlaﬁge,rmdydwaﬂkﬁiyd&ﬂioﬁfﬂeﬁOiﬂhKﬂ/ééchicﬂselqétéﬁc{ﬁfbo‘ﬂ’@iuﬁﬂlik &as 1 to 6
car bon i n the,case.of . hal ogenoa al ogenoal koxy .or

hal ogenoal k@qﬁh?%?a@wgmfﬁhmmﬂogepw pavpe gFO Fﬁ‘r%} pps P&qggﬁbgléf‘ﬂé

or different halogen atoms; and

=)

R4, R3, RS and R7 independently of one another in each case represent hydrogen,

30 halogen, cyano, nitro or in each case straight-chain or branched alkyl, alkoxy, alkylthio,
halogenoalkyl, halogenoalkoxy or halogenoalkylthio each of which has 1 to 6 carbon
atoms and, in the case of halogenoalkyl, halogenoalkoxy or halogenoalkylthio, 1 to 13
identical or different halogen atoms. _

35  Said compounds of formula (II), their preparation and use in plant protection, the
protection of materials and in the field of human and veterinary medicine, are described
in EP-0,512,349, published on 11 November 1992.



35 Sai d conpounds of forrmula (I1), their preparation and use in plant
protection, the - protection of materials and in the field of human and

veterinary nwdisgnsres are described in EP-0,512, 349, puBCT/EPRSHGHS 11
Novenber -1992.

-4- Al'l conpounds of forrmula (14) can be prepared follow ng the
procedures described in EP-0,5 12, 349. 5 In the foregoing
definitions halo is generic to fluoro, chloro, bronp and iodo; ([ err]alkyl
defines straight and branch chained saturated hydrocarbon radi cals having

from1 to 4Allcompownssiebforamuimel)senpe prebared fadlowidg thepregedures.dssesibed in

1- met hyl et hgb.g siobispyl, 1, 1-di met hyl - ethyl, 1-nethyl propyl,
2-net hyl propyl ;" C” “Bal kyl includes Cz.alkyl radicals as defined
above and saturated hydrocarbon radicals having_ five ca%}i)n at

ne, e.dg.
n- pent yI5 anée the foregqing defanéonsdaleds geetic soHuers; chigrehromge mﬂﬁb‘ﬁhé@@ﬂ ’
ﬁ[er Ir] al kyl qefd 6@di t%»li @%gm?&iﬁég%u@rmh ! ydmcailvbog radicay Haoing FevRh aéwggl ol
onol ogues, e.g. n-hexyl .an e. branched he I rs; .Cl-12a
i ncl udes CpS#: g’i(?i’méﬁ BRYRS %‘Pgﬁl’ﬁwgﬁ@é?wgrﬁ %ﬁ@?@g‘g‘g najé’\tﬁilr}glmé“ to >1/2
car bon at onsthyk 1gretingpiopl], 2-aadthyipropydng] . satidd includesBid gedipt! regiimdlstdsdiefinddsoner s.
The term al kal.i t,al i I i | | ; assi um
cation. Tri ﬁboi G éf%‘;}ﬁa{%ﬁ f}%o%%tbgg2@1&8%%5%8?%8%&%@%’?#'&[ﬂey{%l%st ituted
with hall attertsanched peatytlisomeas; GirgalkylioclodastCysaliaghgdicals as definpd pvaye 6neét hyl .
err]al kyl Qxyi./m . | el : g
C[CH:N]- o C%lergéﬁyég{giggg F%ﬂ r}?g[{og{%gf’%f’ ﬁ%g%ﬁggg%%g%&d%gﬁ?ﬁoﬁeﬁ cycl ohexyl .
Particul ar Eoripdd decluies F@iﬁﬁ%b’]am’(jf? Fasd QY@E"WOPFF@‘@& gdrom 1 e wherei n
nis 0, 1 Okardfn ators, &%.Seplyl,iceryidhpigedtyl, Ghéscy] @lilyir issméenThd termnd R err]

represents enyl ; .napht.hyl ;. pyridinyl ; . thienyh. i nis
nolto 2; fur aﬁgﬁaﬂéﬁﬁl Bﬂ:&nl 19&%@% {s&tsg%xu% FRopsSyEH §at%°&%lg F‘iR %lgélﬁglggdéfﬁ% a
i ndepentent metisg prop bding fuly Cbstimied atithyHalcmemClieparfculayiforenetbprapd: or
henyl subst ] i1 [ ndently sel ected
1? r omyhydr ox%é}hﬁigﬁ%myl %]i"i %}Q'I;‘lm ﬂsmgﬂ@%gxgﬁ%&%ggbgﬁgﬁl , L tri Kal onet hyl ,
phenyl . O erEHaNk@: i 428y ﬂ@ﬁﬂ?ﬂkﬂi%?‘?ﬁ%&W@R"’Béi/%f?’f"@%%yl-% phenoxy,
Cl 4al | kyl carbonyl, phenyl carbonyl, C-4aakylsulfinyl, Cl-alkylsulfonyl,
carboxy or ipysialak 8brhpdlRilisbf fmbila (B6F fikah kRGRIAIOHose wherein nis 0, 1 or

d err]al kyl am nocar bonyl henyl nocar bonyl .. tol yl am nacar bonyl ,
nor phol $hoc#s Béh%/}ildr%#ﬂgl;‘*%ﬂ Péiagwf;m;epresems P%aﬁo%i‘éﬁgi’?’“&%@’ of
i nt er est ar ghitlvl peovidednhatnds nof 2; ffomnylloptifia)ly whisstieited with §1al3 subdtiErisr |
represents phenyl ' I y ' | Qg t wo
substi t uent %n_cgeg?’(%dg?%sefl_?%e r‘riit Q_é’ﬁ?o@{ﬁ%% 2 &Q%}J@#ﬁg{%&r@ﬁi imetg?l ét%iq%ge wher ei n
nis 2 and Ryigrt pr ? eybstwents indspendpntisoselogted fpm kydsawl, haloedi-12alkyl,

Cs.geyclo-alkyl, trihalomethyl, phenyl, Cy-satkoxy, Ci.salkylthio, tetrahydropyranyloxy,

25  phenoxy, Cj-4alkylcarbonyl, phenylcarbonyl, C1-4alkyisulfinyl, Ci4alkylsulfonyl,
carboxy or its alkali metal salt, Ci4alkoxycarbonyl, Cj-4alkylaminocarbonyl,
phenylaminocarbonyl, tolylaminccarbonyl, morpholinocarbonyl, amino, nitro, cyano, or

dioxolanyl.

30 Of interest are those compounds of formula (I) wherein n is 1 and R? represents pheny},
thienyl or phenyl substituted with one or two substituents selected from halo and
trihalomethyl; or those wherein n is 2 and R? represents phenyl or pheny! substituted
with one or two substituents selected from halo and trihalomethyl.

35  Of further interest are the compounds of formula () wherein R! is hydrogen, nis 1 or 2,
and R? represents phenyl, Ci-salkylphenyl, halophenyl, dihalophenyl, biphenyl,
C1.salkyloxyphenyl, trihalomethylphenyl, nitrophenyl, phenyl substituted with



with one or two substituents selected fromhalo and trihal onethyl . 35
O further interest are the conpounds of forrmula (1) wherein Rerr] is

hydr ogen, nwoseohisms 2, and R2 represents phenyl, ClPCEEPR§D@ERENY] ,
hal ophenyl-, di hal ophenyl, bi phenyl, C [err]al kyl oxyphenyl ,

tri hal onet hyl phenyl, nitrophenyl, pheny§. substituted with

-5- C err]-al kyl oxycarbonyl, Cerr]al kylnitrophenyl, unsubstituted

furanyl or thienyl, or furan . or thienyl substityted with

et hoxycar b%%ﬁ&y%ﬁ??d{m@ﬁ Icgrg/aijf@mb‘?"?@?% Wé‘?bg“%“ed%“m%}d %g’?@iyb &F é—l‘m}yﬁt er est
are the cooptiisnyssufstifutsdttitethéYycibenyd) dyairi, ehlbfind & tayelinegen, n is 1 or 5
2, and R2 represents 3-fluorophenyl, 4-chlorophenyl, 3,-dichlorophenyl,
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3- met hy3 - 42pard Rpteprasknts B-fRiotdphexyt) 4-chlorophenylAB daticiforbpitehler i nterest are

t hose co . ' ' e rl] .10 is.a
radi cal _of SroRnprosh BT BikblonSSeRy  ithiprdo oo Rl Bt o
Rlerr] is Byedrasgrephenyl, 3-nitrophenyldemetpylef-nitnopenybordathiegylof formula (1) is
3- (benzo[ b] t hi en- 2-yl ) 5, 6-di h_yd'r'o- 1, 4, 2- oxat hi azi ne, ) 4- oxi de, )
generi cal | yy egstge?ri in@?és{‘z% %s@comﬁd%ﬁﬁéu ?ffafﬁfnitgg(ﬁ @h8Rin R is hydoggpaend (1)

t hr oughout “the pti1on, having for 1 -

Lerr] 10 is & radical pigformelaKarwhessipSun sl ¥ foriesea of OF, sad BY isfodmmampounds
of formula (11) wherein wherein R8 represents nethyl, ethyl, n- or

| -propyl, fhe plost péferRi chmpbind qff&’mxﬂzf @ fs%e@éﬁ/z!o[bé&%n-z-%-%dih' &lﬁxy' , N-or
i -heptyl, n- or i-octyl, n- or 1-nonyl, n- or 1-decyl, n- or F- odecyl

n- or i-octdeiseyathiaging,4-oxide, ggrerically, as "Rethepazin” 7od refpyed s or

i - hexenyl , "qurepangYl)" througiout the desdripBbi,inaying fétmuy: i - pentinyl, n- or
A1-hexifyl, chloronethyl, brononethyl, chloroethyl, br onoet hyl ,

chl oropropyl, bronopropyl, cyanegnethyl, cyanoethyl, cyanopropyl,

hydr oxyymnet hyl , hydroxyethyl,Aifdﬁbxypropyl, met hoxynmet hyl , net hoxyet hyl ,
25 met hoxypr opyl , et hoxymnet et s

ethyl , et hoxypropyl,
nmet hoxycar bonyl nmet hyl , metghoxycar I etflyl., net hoxycar bonyl propyl ,
et hoxycar bonyl net hyl , et h&ycarbonyl€t hyl , et hoxycar bonyl propyl,
pr opoxycar bonyl et hyl , pr opoxycar bonyl et hyl , propoxycar bonyl propyl ;
furthernore represents cyc ropy, cycl opropyl ne .
cyclopropy?@?ﬁ@#?C8§@PWH¥8E§$§W§$§$FWHQE?GBéﬁ9§E§°g§%PB%2ﬁ$VPW@thI,

wherein R® represents methyl, ethyl, n- or i-propy}, n-, i-, s- or t-butyl, n- or i-pentyl,

20  n- or i-hexyl, n- or i-heptyl, n- or i-octyl, n- or i-nonyl, n- or i-decyl, n- or i-dodecyl,

n- or i-octadecyl, allyl, n- or i-butenyl, n- or i-pentenyl, n- or i-hexenyl, propargyl, n- or
i-butinyl, n- or i-pentinyl, n- or i-hexinyl, chloromethyl, bromomethyl, chioroethyl,
bromoethyl, chloropropyl, bromopropyl, cyanomethyl, cyanoethyl, cyanopropyl,
hydroxymethyl, hydroxyethyl, hydroxypropyl, methoxymethyl, methoxyethyl,

25  methoxypropyl, ethoxymethyl, ethoxyethyl, ethoxypropyl, methoxycarbonylmethyl,
methoxycarbonylethyl, methoxycarbonylpropyl, ethoxycarbonylmethyl,
ethoxycarbonylethyl, ethoxycarbonylpropyl, propoxycarbonylmethyl,
propoxycarbonylethyl, propoxycarbonylpropyl; furthermore represents cyclopropyl,
cyclopropylmethyl, cyclopropylethyl, cyclopropylpropyl, cyclopentyl, cyclopentylmethyl,

30  cyclopentylethyl, cyclopentylpropyl, cyclohexyl, cyclohexylmethyl, cyclohexylethyl or
cyclohexylpropyl, each of which is optionally monosubstituted to tetrasubstituted in the
cycloalkyl moiety by identical or different substituents from the group consisting of
fluorine, chlorine, bromine, methyl, ethyl, n-or i-propyl, chloromethyl, dichloromethy! or
trifluoromethyl; furthermore represents phenylalkyl, phenylalkenyl, phenyl alkynyl,

35  phenyl or naphthyl, each of which has, in the case of phenylalkyl, phenylalkeny! and
phenylalkynyl, up to 6 carbon atoms in the straight-chain or branched alkyl or alkenyl or



30 cycl opentyl et hyl, cycl opentyl propyl, cycl ohexyl, cycl ohexyl net hyl,
cycl ohexyl et hyl or . cycl ohexyl propyl, each of which is optionally
nmonosubst i t W@89/1839% et r asubstituted in the cycl oal ky| PGHERABE649
identical or different substituents fromthe group consisting of
fluorine, chlorine, bromne, nmethyl, etlgyl, n-or i-propyl, chloronethyl,
di chi oronet hyl or trifluoronethyl; furthernnre represents

phenyl al kyl ... phenyl. al kepyl, phenyl. al kynyl phenyl, or naphthyl each
of which ha@kﬁﬁ Loy e@éCBPpﬁﬁ@)ﬁ/ﬁ ‘1@9% ramwsmeém {risghgfitaied in th

phenlylk al klyram moigtytty idemalwrdifidenubsiniche, sitié gl subhtehtoin da&iambed al kyl
or al kenyl .or.

al kynyl noi eeimyg ngrine, hlogipe. brgruine; hy AERT BYRP U R R B p{q?yl,
trisubstit uk-ecl, $- mrtt-lbetyl methoxyy gthoxm inetni-frypixgent i-calor GbumkjrfmtthyMLhm

substit Qe“t cﬁoﬁ@t}i 1, &fﬂx@%ﬂéﬁﬁ%%ﬂm@&%ﬁvmﬁemetp?zllc?xbggl

fluorine, orlne romn r 0X n- or..

i -propyl, ethylcarhonyl,|meth@{.yc@'bcqylchaﬂp@yhgm;nccgi)mw- n- or i- pr opoxy,

n-, i-, s- ,g hﬁgﬂ& lamifd hyl

t rifl uor one éth ;Xﬂbon r u?hl carb@ﬁ %W—Tef}x'glgfr:]n;/ﬁdbafrb&ﬂ! qﬂmﬁ)ﬁcar bonyl ,

met hoxycar %‘5?9’&5&@%9 ADHHP %‘5 ‘R?—c ~N~f0rmy}ammo
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25 RS and RY together with the nitrogen atom to which they are bonded represent a
heterocycle of the formula

-3 () _Q,mNDO, -

30  each of which is optionally monosubstituted, disubstituted or trisubstituted by methyl
and/or ethyl and/or methoxycarbonyl and/or ethoxycarbonyl;

R4, R3, RS and R7 independently of one another in each case represent hydrogen,
fluorine, chlorine, bromine, cyano, nitro, methyl, ethyl, n- or i-propyl, n-, i-, s- or t-buty],
methoxy, ethoxy n- or i-propoxy, n-, i-, s- or t-butoxy, methylthio, ethylthio,

35  trifluoromethyl, trifluoromethoxy or trifluoromethytthio.



30 each of which is optionally nonosubstituted, disubstituted or
trisubstituted by methyl and/ or et hyl and/or nmet hoxycar bon and/ or
et hoxycar bo¥@1®%1875  [err] and R err] independently of onePQH@F%%F“ﬁn each
case represent hydrogen, fluorine, chlorine, brom ne, cyano, nitro.
met hyl, ethyl, n- or i-propyl, n-, i-,-7s- or t-butyl, met hoxy, et hoxy
n- or i-propoxy, n-, i-, s- or t-butoxy, nethylthio, ethylthio, 35
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pr esent |nh§m§gem@|fgnm§g1§&ucﬁmm the latter bei ng obt ai ned by
reaction of the base formw th an appropriate acid. Appropriate acids

conprise, for exanple, inorgafic acids, such as the hydrohalic acids, i.e.
hydr of l uoric, 15 hydrochlg ,drdﬁronic and hydroi odi c, sulfuric aci d,
nitric acid, phosphoric aciH

2 i ke;(2¢r. organi c acids, such as,
for exanple, acetic, propanoic, ﬂy(gr DXy a a 2- hydroxypropar noi c,
2- oxopipopanoi ¢, et hanedi oi c, propaneﬁl oi ut anedi oi c,
(Z)-2-butenedioic, (E)-2- but enedi oi ¢, 2-hydr oxybut aned| oi c,
2, 3-di hydr t anedi droxy- .1 2, netyicarhoxylic,
et hanesul TEREVE StareAets 1 B 0D S b eriadinif gy of thii 708, e Bk 12
j- met hyl tz)ealztemeé by feaniian ofab@bash%smgﬁ@ﬁmpﬁam droggﬁ@pydmam_?gs | y
am no- rmsa
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n'entloned en .one or nore
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Compr L 2 L 2%y R0 JftBandhidab S e, mtl:hEuBinicPIRERNRER, bAGEIANSc,

trifluoroace
2 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxy-

benzoic and the like acids.

The term salt form also comprises metal complexes which the basic components (I) or
() may form. One of the components may occur as a complex and the other not; or

25  both components may occur as a complex. Metal complexes as mentioned above consist
of a complex formed between one or more molecules of the active ingredient and one or
more organic or inorganic metal salt or salts. Examples of said organic or inorganic salts
comprise the halogenides, nitrates, sulfates, phosphates, acetates, trifluoroacetates,
trichloroacetates, propionates, tartrates, sulfonates, e.g. methylsulfonates,

30  4-methylphenylsulfonates, salicylates, benzoates and the like of the metals of the second
main group of the periodical system, e.g. the magnesium or calcium salts, of the third or
fourth main group, e.g. aluminium, tin, lead as well as the first o the eighth transition
groups of the periodical system such as, for example, chromium, manganese, iron,
cobalt, nickel, copper, zinc and the like. Preferred are the metals pertaining to the

35  transition elements of the fourth period. The metals may be present in each of their



trichl oroacetates, propionates, tartrates, sulfonates, e.g.
nmet hyl sul fonates,” 30 . 4-net hyl phenyl sul fonates, salicylates, benzoates and
the |like of WR&YHEPAl s of the second mai n group of theP@UWEPBdiceal
system e.g. the magnesiumor calciumsalts, of the third or ~fourth
main group, e.g. alumnium tin, |lead asg-well as the first to the eighth
transition groups of the peri odi cal system such as, for exanple,

' ni ¢ckel , copper,. zinc and the |iKke.

chrom um nman

Preferred a‘?oégg{‘lr af?afﬁr 2“?)@?%*%? %6 Pfasent gmany of thefiiossiip valersesdhe of t he
f gur t h per imdst plferretbtatab coppyr @I_&E]nmeaeﬂlﬂifaﬁtige@ﬁms@& i llﬂth{faient form Cu(II)f .

- 8- e netal..ions rese phnn any of their
possi bl e va e%geeg’] OSP%ragoE{b%ﬁﬁdsr%%f: ‘%’Fb?'&?ﬁfceaceﬁé? éyc?r%f% ﬂ Host

advant ageod@loﬂdﬁ%@ i} perticgardioppérdrytrdxidervaopdtd §3u(0H)20uCng fihb tenplepper
conpoungs L

FOTONTE RO 5 oS s R A s 1

conpl exes Bolecweas Bgandyno- or pol ynucl ear, they may contain one or nore
parts of the organic nol ecul e as |i gands. The termsalt as

used her ei npho¥en MR &@&H&ﬂsﬁ%mfe*&?sa%%&‘ﬁﬁ i e\@a}@mm Exalﬁéhc}eﬁrs of such

I ngredi ents_of forrgil %53 eto

sol vat es arBeEd§ gormyipd ?‘R%O&Qta@sabl%ﬂocfé%lmkéﬁéw% Vafgs aree.g.,  The
metal 4@t th@hpdmec&salmholmmmevlﬁcel ngredients of formula (I) or (I1) can
conveni ently be prepared by dissolving the metal salt in a suitable sol vent

e.g. et han et.0 ve re The thus

obt ai ned conp o Hel%tgissak%g?qg%gQgﬂé?%ﬁvetlélaw?](??ﬁ%gw%% A a‘i echni gues,

e.g. by fi I@ﬂ&%ﬂlﬁ%ﬂﬁ?e rropared by fiseolviag thawastalselt in a suitablersplvent epgtraﬂianetj e.g.
by recryst alnliagainigQReretbBe h&HBNSALLIRS. ‘Fﬁ@ﬁkﬂ?@ﬁtﬁh&?{ﬁﬁy eﬁ!s

conpri sthelteglfvtes whi.ch the corrpoun%%&I ornul a ) (IDare abl e
to forﬁf‘? ated Ionowa At PHERRO VR AP S Ceks DY %“H%Of?‘@@ma“%aﬁ TRy be

synergi sti (furtheatmrré'@doa & byposystilrasioac The térmgaitﬁsﬁsb@hmﬁﬁbﬁﬁe digsvention are
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prevent th ereo wood i ch
can be pre§@%V@ﬁ;ﬁFPhdﬁﬁé3n Bhkﬁynerglstlc conp05|t|ons according to the
present invention is considered, for exanple, wood products such as
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construction and carpentry. Synergistic compositions according to the present invention
can also advantageously be applied in the cellulose and paper industry, in particular to
protect pulpwood for paper manufacture from fungal attack; and also in biodegradable
36 materials such as, for example, textiles of natural fibers, e.g. cotton, flax, hemp, wool, |
silk and the like; textiles of synthetic fibers, e.g. polyamide, polyacrylonitrile or polyester
fibers, or of mixtures of such fibers; coatings, e.g. oil paints, dispersion paints, lacquers,
lacquer films, whitewash, finishing stains and the like; glues and other such materials
which are biodegradable by fungi.

35
The synergistic mixtures of the present invention are active against a broad range of
fungi. As examples of such fungi there may be named Ascomycetes (e.g. Venturia,
Podosphaera, Erysiphe, Monilinia, Uncinula, Aureobasidium, Sclerophoma);

Basidiomycetes (e.g. Hemileia, Rhizoctonia, Puccinia, Coniophora, Serpula, Poria,



silk and the |like; textiles of synthetic fibers, e.g. polyam de,

pol yacrylonitrile or polyester fibers, or of mxtures of such fibers;
coatings, e.YO%#§7%aints, dispersion paints, |acquers,: PCT/BRI(PE495
filnms, whitewash, finishing stains and the |ike; glues and other such
material s whi ch are bi odegradabl e-By fungi. 35 The synergistic
m xtures of the present invention are active against a broad range of
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Petriella setifera ) X
Scopularia e.g. Scopularia phycomyces

Trichoderma e.g. Trichoderma viride or Trichoderma lignorum.
Alternaria e.g. Alternaria tenius, Alternaria alternata

3: Zygomycetes: Mucor e.g. Mucor spinorus.
25

Wood-destroying fungi
1: Soft-rot Fungi: Chaetomium e.g. Ch. globosum or Ch. alba-arenulum
Humicola e.g. Humicola grisea
Petriella e.g. Petriella setifera
30 Trichurus e.g. Trichurus spiralis.
2: White and brown rot Fungi :
Coniophora e.g. Coniophora puteana
Coriolus e.g. Coriolus versicolor
Donkioporia e.g. Donkioporia expansa
35 Glenospora e.g. Glenospora graphii
Gioeophyllum e.g. Gl abietinum, Gl. adoratum, Gl. protactum,
Gl. sepiarium or Gl. trabeum
Lentinus e.g. L. cyathiformes, L. edodes, L. lepideus, L. grinus



30 Trichurus e.g. Trichurus spiralis. 2:
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salt t h®r edfeatrpgntyygan by spragingriomigingddiesiing, saatfetinggiousipgdryshing. dippiigct , and
a carrier. ] ° SmRun R iReleh¥BrEsingh estheiing @f formul a
(1) and (| Isfa}iﬂﬁgtof\;eg%gnposfﬁﬁ% BIQE%%%%?%? 0 i%e ﬂ%rg,seg%)txgaépvention
i s such t hdPrmula(9aPaichidr §iberzofblthigned-1)dA-diyqrad4.4-gxathiazine ®red upon
gppl i gat i omdr agstaitmwnltdfcaﬂaadcomﬁouh@ommmm?imrﬁdmwN—gycl?exﬁonp?)si E i ;)ns to
5 e us i.rec v & concentrati. ac ou y a (D, in
oar ti oul ar DensothiBghenta tatFaSREETt dndlaflody O RGN Iy alelel 2,1 b
4- oxi d&0 (i .peodwargromnthalljynetgsskie nffect, and aggrrisase equi val ent, may range from
10 to 5000 ppm in particular from50 to 2000 ppm or from50 to 1000

The. compourly a5 8B =201 elch B e O e e 2.

according to the present invention is such that a mutual synergistic fungicidal effect 1s

obtained upon application. In particular, it is contemplated that in the compositions to
25  be used directly, the concentration of a compound of formula (I}, in particular
3-(benzo{blthien-2-y1)-5,6-dihydro-1.,4,2-oxathiazine, 4-oxide (i.e. compound 1), taken
as base equivalent, may range from 10 to 5000 ppm, in particular from 50 to 2000 ppm
or from 50 to 1000 ppm, more in particular from 100 to 800 ppm; and the concentration
of the compound of formula (II), in particular N-cyclohexyl-benzothiophene-2-
30  carboxamide-S,S-dioxide (i.e. compound 2), taken as base equivalent is contemplated to
range from 10 to 5000 ppm, in particular from 50 to 2000 ppm or from 100 to 1000
- ppm, more in particular from 200 to 800 ppm. In many instances said compositions to
be used directly can be obtained from concentrates upon dilution with agueous or
organic media, such concentrates also being intended to be covered by the term
35 composition as used in the definitions of the present invention. The content of the active
ingredients in the above-indicated compositions is from 0.01 to 95%, preferably from
0.1 to 50% more preferably from 0.1 to 20% and in particular from 0.2 to 15% by
weight. The compositions according to the invention are preferably used in the form of



30 carboxam de-S, S-di oxide (i.e. conmpound 2), taken as base equivalent is
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ppm In nmany instances said conpositions to be used directly can be
obtai ned from concentrates upon dilutioen-wi th aqueous or organic
medi a, such concentrates also being intended to be covered by the term 35
conposition as. used in.the definitions of the present invention. The
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types of compositions are described first.

Appropriate carriers and adjuvants for use in the compositions of the present invention.
30  may be solid or liquid and correspond to suitable substances known in the art for
preparing formulations for treating plants or the loci thereof, or for treating plant
products, in particular for treating wood, such as, for example, natural or regenerated
mineral substances, solvents, dispersants, surfactants, wetting agents, adhesives,
thickeners, binders, fertilizers, anti-freeze agents, repellents, colour additives, corrosion
35  inhibitors, water-repelling agents, siccatives, UV-stabilizers and other active ingredients.

The solid carriers used e.g. for dusts and dispersible powders are normally natural
mineral fillers such as calcite, talcum, kaolin, montmorillonite or attapuigite. In order to
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the sodium or potassium salts of oleic or stearic acid, or of natural fatty acid mixtures
which can be obtained e.g. from coconut oil or tallow oil. In addition, there may also be
mentioned fatty acid methyltaurin salts. More frequently, however, so-called synthetic
surfactants are used, especially fatty sulfonates, fatty sulfates, sulfonated benzimidazole

30 derivatives or alkylaryl-sulfonates. The faity sulfonates or sulfates are usually in the
form of alkali metal salts, earth alkaline metal salts or unsubstituted or substituted
ammonium salts and contain an alkyl radical having from 8 to 22 carbon atoms said alkyl
also comprising radicals derived from acyl radicals, e.g. the sodium or calcium salt of
lignosulfonic acid, of dodecylsulfate or of a mixture of fatty alcohol sulfates obtained

35  from natural fatty acids. These compounds also comprise the salts of sulfuric acid esters
and sulfonic acids of fatty alcohol/ethylene oxide adducts. The sulfonated benzimidazole
derivatives preferably contain 2 sulfonic acid groups and one fatty acid radical
containing 8 to 22 carbon atoms. Examples of alkylarylsulfonates are the sodium,
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The surfactants customarily employed in the art of formulation are described e.g. in the

following publications : "McCutcheon's Detergents and Emulsifiers Annual”, MC

Puyblishing Corp., Ridgewood, New Jersey, 1981; H. Stache, "Tensid-Taschenbuch”,

2nd Edition, C. Hanser Verlag, Munich & Vienna, 1981, M. and J. Ash, "Encyclopedia
35  of Surfactants”, Vol. I-Ill, Chemical Publishing Co., New York, 1980-81.

The following paragraphs in particular relate to compositions for use in plant protection.
In general such compositions are designed so as to be innocuous to culture plants, to be
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25 halide type, e.g. trzmethyl decyl ammonium chloride, trimethyl dodecylmmmomum
chloride, trimethyl tallow ammornium chloride, trimethyl oleyl ammonium chloride; or of
the dimethyl alkyl benzyl ammontum type, e.g. dimethyl decyl benzyl ammonium
chloride, dimethyldodecyl benzyl ammonium chloride, dimethyl hexadecylbenzyl
ammonium chloride (commonly designated as "cetalkonium chloride"), dimethyl

30  octadecyl benzyl ammonium chloride, dimethyl coco benzyl ammonium chloride,
dimethyl tallow benzyl amamonium chloride; and particularly the dimethyl Cg.jgalkyl
benzyl ammonium chloride mixture which is commonly known as "benzalkonium
chloride"; dimethyl dialkyl ammonium halides, e.g. dimethyl dioctyl ammonium chloride,
dimethyl didecyl ammonium chloride, dimethy! didodecyl ammonium chloride, dimethyl

35  dicoco ammonium chioride, dimethy! ditallow ammonium chloride, dimethyl octyl decyl
ammonium chloride, dimethy! dodecyl octyl ammonium chloride, dimethyl
dihydrogenated tallow ammonium chioride.
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mgrcdmnts as well precipitation or crystallisation thereof. About 0.01% to about 30 %
of the binding material may thus be replaced. Suitable plasticizers are phthalic acid
esters, e.g. the dibutyl, dioctyl and benzylbutyl phthalate esters; phosphoric acid esters,
e.g. tributylphosphate; fatty acid esters, e.g. di(2-ethylhexyl)adipate, butylstearate,
30  amylstearate, butyloleate; glycerolethers; glycolethers; glycerolesters; and p-toluene-
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sulfonic acid esters. Suitable fixing agents are polyvinylalky! ethers, e.g. polyvinyl-
methyl ethers, or ketones, e.g. benzophenone or ethylenebenzophenone.

In view of their solubility in organic solvents the active ingredients are well suited for

35  application in non-aqueous media, which is of interest in wood-preservation. The wood
or wood products to be protected can easily be impregnated with such solutions. As
organic solvents there may be used aliphatic and aromatic hydrocarbons, their
chiorinated derivatives, acid amides, mineral oils, alcohols, ethers, giycolethers, such as,
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Preferred water-dilutable compositions for use in wood protection comprise active
ingredients (1) and (II), a copper compound, suitable solvents and/or solubility
enhancers and optionally other adjuvants. Suitable solvents are e.g. alcohols (ethanol,
30  iso-propanol), glycols (ethylene and propylene glycol), glycolethers (ethylene glycol
monomethyl and monoethyl ether), dimethylformamide, n-methylpyrrolidone, which
yield homogenous concentrates. As solubilizers there may be employed carboxylic
acids, or the amine, alkali metal or copper salt forms corresponding thereto, so that the
amount of the organic sclvent used in the homogenous concentrates can be kept to a
35  minimum. Examples of such acids are propionic, hexanoic, heptanoic, 2-ethylhexanoic,
iso-octanoic, sebacic, cyclohexanoic, benzoic, 3-hydroxybenzoic and 4-hydroxybenzoic
acid. To improve further the industrial applicability of such water-dilutable,
homogenous compositions comprising a carboxylic acid as solubilizer, advantageous use



Preferred water-dilutable conpositions for use in wood protection conprise
active - i ngredients (1) and (Il), a copper conpound, suitable solvents
and/ or sol UWDI9A8795 enhancers and optional ly ot her adjuvEZfF&EP884#Sabl e
solvents are e.g. alcohols (ethanol. 30 I so- propanol ), glycols (ethylene
and propyl ene glycol), glycolethers (ethyl ene glycol nononet hyl and
nonoet hyl ether), dinethylformam de, n-nethyl pyrrolidone, which yield
honpgenous concentrates. As sol ubilizers there may be enpl oyed carboxylic

aci ds, or Wmebemadeol peivesviensimines (BEL Polymin) dedyed from siylepsim@epondi ng
thereto, S@zitibik) iddhaving the ﬁimmt(cgﬁsmnemé g@gﬁwf@elwhawd sh&uig he

honogenou oncentr es ca f .such
aci dg ar estﬁ:rcl g‘?réﬁyﬁ@%f’%jﬁ?}?ébmﬁ 531‘?&’?0}?&@% m pamcu?

i SO- oct anaibont E@bamemsc os/aikmmmmneu mpahemmnmﬁhmmmwhenﬁm di- At

4- hydr @x T, f

appl>/| cgb?lll)(lg? &ﬁ;’zamﬁchas\éﬁ& gﬂ%&&%‘?ﬂgi érfﬁgg%%&e S conﬂﬁfl ons

' agti tbenefiti dypichlly theregnanlisius nt Auolneqigedenss ofs

e i Rl 0 MO e 2 sk ved rom
et hyl enei m ne azlt 5% E{;\%I n or mul a erro?ﬁlerr] . The
degree of JEIVHHRYES; &t Wﬁaﬁﬁ its $pdtg pad esters, 331‘!)3“? rifled) e 8- Pﬁ@?ﬂ%ﬂ&ﬁ 89%r ef erabl y

ranges from about 50 to about 1000, and in particular is about 150.

The ;151@ ?L%ke"—%ﬂ%%‘h@%geﬁdﬁs%ﬁéeh&&t&ﬁh tﬁﬁiﬂfﬂﬁf&?ﬁﬂs By RRighbut al 58 di - Iandd
rie S’ co g agents for e copper conpound enpl oye

may be of fg gg%hP%P%F‘é}Pf g@??eﬁ%"??ﬁ&%ﬂ“? dher e may be used about 4

mol ar equuyaiml%smqfarucxﬂarzcablda%hmmammar mol e of copper. Further useful

addItIVES@Q op, exa 1gely I vat LV, Gnd I)borlc acid, its

salts and esf&org, %‘@?r gs ngcmﬁ%‘?l g%?ﬁtﬁ{]?‘lﬁ%gl) de (I

Wat er - di | Lﬁém&ﬁomgﬂ’m@i@rimbﬁaﬁﬁmgsm(sh particul ar conprise by weight:

2.5 tgs45 If % copper comnpound, 5to0 50 % in

parti cul ar(%olm%%ér(ygﬁ%l an(j)ﬁ%r%%%ug&s) 0.25to 15 % in particular | to

10 % of cdiutth®oreani¢ solvent®)(1) and (11), 0.5 to 30 % in particular

S to 15 %@ty de%tamioksiic add(s), aedt o 40 % ot her fungicidal conpound(s),

0to 40 % {ﬂg fol vent (s O to 40 % carboxylic acid(s), and

0 to 40 %(8 W © Sai d wat er - di | ut abl e wood- preserving |iquids have

t he advant age that aI nost I nst ant aneously honbgeneous or quasi
honogéfe ouSaid elateriddnmblrveoddopmelviny ligtidd ege the advantdgealse almapi ds wit h

Ol AR ol QR DB BLG, DG 0 A g 1"
conpri sed these hqm‘éé’l’kﬁk@ﬁ %Pémﬁ)] Wuaeis 138 Flgl]:@ solytipnshaye 2nexigRd R as ed
t enper at ur gigh phiMical stab@inR BYSddiRht 243 tebdp¥rature, i.e. at temperatures comprised
between 15°C and 35°C, but also at decreased temperatures. Thus, the physical stability
25  of said solutions does not deteriorate after several freeze-thaw cycles. Said
homogeneous solutions further unite the advantages of moistening the wood-surface
well and penetrating the wood to a high degree, resulting in a high uptake of the
solution and its active ingredients by the wood, and, consequently, obtaining the desired
preservation of the treated wood. Additionally, due to a more uniform uptake of the
30 aqueous solution the wood-preserving liguids and the resulting agueous solutions are
particularly useful in treatrnent techniques which require the possibility of a continuous
- process, such as, for example, impregnation or dip techniques.
In addition, the solutions formed with the wood-preserving liquids unite in themselves
the hereinabove mentioned advantages with those which are characteristic of
35  predominantly agueous media, such as, for example, a relatively high flashpoint and
reduced toxicity, resulting in advantageous influence on the environment and the health
and safety of the applicator, lack of irritation and the like benefits.
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30  Susceptible material (in particular wood) destroying insects are, for example :

Beetles : Hymenoptera :
Anobium punctatum Sirex juvencus

Apate monachus Urocerus augur
Bostrychus capucinus Urocerus gigas
Chlorophores pilosus Urocerus gigas taignus.

Dendrobium pertinex



N- chyl -isot hi azolin-3-o0l ne, benzyl al kohol - nrono( pol y) hem f or mal ,

N- et hyl ol chl or -~ . acetam de, phoxim cyfluthrin, pernmethrin,

cyper net hr i WO ¥&i8¢%net hrin, i m dacl oprid, si | af | uof en, POTERSBOGON
bi fenthrin, fenoxycarb, hexafl unuron, flufenoxuron. 30 Suscepti bl e
material (in particular wood) destroying.insects are, for exanple:

Beet | es: Hynmenopt er a: Anobi um
punctatum __ ) Sirex juvencus Apat e nonachus
Urocer us adigderus minumgst r ychus capuci nus Lermites: Ur ocerus gi gas
Chl or ophor ggoblilssslEs U @i dtine QfBMdsdnk gNUS.

Dendr obi un}fpertl nex )

-21- eerpesryidis P rnge Cryptotermes brevis T i t es:

Er nobi gs nﬁﬂoir:]mpes bajulus Heterofenpésdhditsigst or nosanus

Het er obost us. br unneus t ot er,nes Jhrevis

Hyl otr upesi%cg’f’gu‘%mx?mm} %%e%fgf‘gf@%ms I ndi col a
Lyctus afrk NEUs Mastotétedeptemirgersisavi col | i s
Lyctus bru : : : tzg?,g? s darw ni ensi s
Lyctus lingari slmecfm . Retz.cul. e |g‘gﬁlé%r mesfi avi pes
Lyctus pl akcées plpgicollis Reticulitgrtmes lcif¥&#smes | uci f ugus
Lyct us pubpgemubescens Reticullf@hicS Mrtdr@R SRS santonensi s
M nt hea ru .cgl lis. i Zoot er nopsi.s nevadensi s.

Pri obi um cgf’bt fff rUgicollipy | | i nus pecti cor ni LOOTMOPSISTSVAREEHS s pp.

Tr ogoxyl onPaebpusd exrpini  Tr ypt odendr on spp. Xest obi um rufovil |l osum
Xyl ebor us BRBous pecticorhlde synergistic mxtures or conpositions to be used
directly nay AL B 0Bt ai ned from separate comnpositions containing
the acti veSinaiedsenmts or fromthe technical active I ngredi ents

themsel vesy 3yl bbghgnd/ or diluting wth aqueous or organic nedia and/or
optionally furtggr addi ng adj uvants such as those described herei nabove.

Sai d separ HP8Iasendiog#BBsiti ons general |y are such as described herei nbefore
f or conposkéstahigmaaivilozimg both active ingredients. O particular

I nt er est tgyﬁg&;@wggﬁrs may be preparation of

The synergistic mixtures or compositions to be used directly may also be obtained from
separate compositions containing the active ingredients or from the technical active
ingredients themselves, by mixing and/or diluting with aqueous or organic media and/or
optionally further adding adjuvants such as those described hereinabove. Said separate
5 compositions generally are such as described hereinbefore for compositions containing
both active ingredients. Of particular interest to some users may be preparation of
custom-made formulations from both active ingredients in unmodified, technical form,
thus allowing maximal flexibility in the application of the present synergistic mixtures of

the active ingredients (I) and (II).
10

The present invention also concerns a method of combating fungi comprising treating
plants or the loci thereof, or treating plant products such as wood; or pulpwood for
paper manufacture, or treating biodegradable materials simultaneously, separately or
sequentially with an effective amount of a synergistic, fungicidal composition as

15  described hereinabove.,

The present invention also concerns a method of preserving wood, wood products and
biodegradable materials from deterioration by fungi. This method comprises the
application to or incorporation in said wood or wood products or in or to said

20  biodegradable materials, of a synergistic mixture or composition as defined hereinabove.



custom made fornul ations fromboth active ingredients in unnodified,
technical form thus allowing maximal flexibility in the application
of the pres_el’l’((}g%lﬁé?fbi stic m xtures of t he active_i ngr ecH@mP98P44ps and
(rr). 10 The present invention also concerns a nethod of conbating
fungi conprising treating pl ants op2-the loci thereof, or treating
pl ant products such as wood; or pul pwood for paper manufacture, or
treati ng bi odegradable materials sinmultaneously, separately or
sequentially wth an effectjve amount of a synergistic, fungicidal
conposi ti on % 2Fgve ingeesianisySeprddHe Fatblsoapplied o planis ortie thsrleeidheresfvent i on
Bi odeqr adabl o et o1 Lol ot f o o eeaaRse mial Sl IR A lapeously,

| odegr ada als .fromdeterjoration by fungi. I S od conpri ses
t he ap?glclg@%ﬁﬁg hh 2pRied FORSSEUHS r‘ﬁ?l?lﬁﬁ oy @5?‘89%8@ 58 r‘h*{gg%@ aH¥duct s or
in or toJsaiiugredients bieodllogred daindt symepgistically as amtifungalseye mgihit 2chomrtir e or
conposi tion @sy ' ﬁﬁﬂ]s ' . . . . .
-22- T _cht | v’gﬁlé ﬁégt?\%gl? %ﬁqlgmf 'flr)e u<'§1endd0 p@f’?@%ﬁ%%@%‘ﬁ&ﬂ”&“? o plants
or to the | sepventispabyenaployed in the art ofifprmtlatneticihcdssarriersy surfastnts apiothen
bi odegr adabligefh@fititsS TREMDAIhd f¥ldnt BFent isiff 5 C2N

] &3 t;ﬁi&n nt %ntﬁ;'n%h&:@r&b%ﬂﬂ%&’d{ugé Cgfgp?’ﬁ% a

al so be applied consecutively wWt] a tine period selec bot h
active 5 %W&PBHM@@%}P Jeir pathisnlas 3-bapaolfihiear hyBditcdibydrodsd.ant i f ungal s,
e.g. Wi g@i nto_zétrﬂmme'i' SL-mti&:,r?rasaI_t ffxﬁfebi&%ﬁ@hictﬁﬁbé&ﬁ%ffdrﬂ@la%ﬁ?,iiﬁ@aﬂﬁ?glﬁﬁﬁi Ient -
are used op her adj uva . convent jonal | y enpl oye
T he s SPOR B O e e R e Siorioe @y G ShuhSERne o

useful addi tdopdination faresirulepeduissepareen tequanizhtdedn fagivnlat appliestivss.pr oduct s
conpri sing . . : .ar ]

3-benzo[ b] t ﬁugﬁp‘é"d‘y‘le‘?%g& %Bgsll'ﬁ%g{ %ﬁ%& 2{05%3%1@8)(@%1%%%%1%@ OEP- a&)‘??’%le, or a
sal t t her eofi"ETSHEn’S, TEefAfsBlYHE formuasediora. Enoh formuylatpdforing in genemd have the

cycl ohexy! beane coipeRheB-dsed Lrake bemslatodicOnthidfigboih acBle & feﬂie st her eof,
as a conbi nati on for simnultaneous, separate or sequentlg use in
fungi ci dal | cat.i ons. .Such products may consists of a package
conpri si ng ?3‘%#8&%?% CHa e AsE Miended iesillustrate the iope af bp prsens inveaticignyll n

fornul ated fisrepecBuUhlekootherwdicesthiddaiDParisnhapeinafedly WiMg. the 15  same
conposition as described for the fornulati ons containing both active

I ngr edi Gts. 4 n; loi }‘I(;he fol | ow ng exanples are intended to illustrate the
scope o thejgl%é%ﬁ?—f‘-ﬁ%@%?lon in all Its aspects. Unl ess otherw se
stated al | pExamgletlherein are by weight. 20 A. Biological exanples
Ol 111 YR EERY R AR kol 1 SO R 7,
by  conpar i sdFSRRYIAVERHEN S8t bedamonsrated by gempayigon with the activity of the active
ingredients (I) and (1) alone. The efficacy of the active ingredients against mycelial
25  growth and sporulation of Aureobasidium pullulans, Aspergillus niger, Sclerophoma
entoxylina, Trichoderma viride, was determined in the poison plate assay. The required
concentrations of the fungicide(s) were obtained by diluting the active ingredients (I),
(iI) or the combination of (I) and (II) in dimethyl sulfoxide (DMSO) at 800 times the
final test concentration. The stock solutions in DMSO were pipetted into Petri-dishes.
30 Malt extract agar (3%) was added aseptically and uniform distribution was obtained by
shaking. Each plate was spot inoculated with a spore or mycelial suspension. After
~ incubation at 22°C and 70% relative humidity for a period long enough to allow
complete growth of controls, diameters of colonies were measured. Relative activities
were calculated by taking the absence of fungal growth (diameter 0 mm) as 100%.
35  From the activity of the active ingredients alone, the expected activities E were

calculaied by using the so-called formula of Colby: (Colby, S.R. Weeds 1967, 15: 20-
22),

pod,




ingredients (I) and (11) alone. The efficacy of the active ingredients
agai nst nycelial 25 .growh and sporul ati on of Aureobasi di um pul | ul ans,
Asper gi | | usW@9988795Sc| er ophoma ent oxyl i na, Tri choder n@CITEFI86G49%as
determ ned in the poison plate assay. The required concentrations of
t he fungicide(s) were obtained by dilut23ag the active ingredients (1),

(I'1) or the conbination of (1) and (H) in dinmethyl sulfoxide (DMSO at 800

tinmes the final tegty concent ration. The stock solutions in DVSO were
pi petted into PélriXx ﬁl‘éhgb" Malt extract agar (3% was added
aseptically and uniformdistribution was obtai ned by shaki ng. Each

pl ate was spot inoculated with a spore or mycelial suspension. After
i ncubati on therﬁﬂmﬁ expessthe refldtive attimitiatiobiairfed formagivef theladtivag enough to

| .
?reag\tljvr ed. Il?%% fat 1 ve acg&&%}Bc %ﬁgg}{gﬁ@@g@gﬁ@g@g@ﬁ Ir‘?gét e absence

of fung%l grlsWeied@agtigiet er 0 i) as 100% 35 Fromthe activity of the .
active ingredients alone, the expected activities E were cal cul at ed

232/) using t e 30 bieBthedOh Y Gb18d 1 (P4 BYowb bi¥y cﬁnﬁm%ﬁ@@f‘%%&?7 15: 20-
wher ei n X &BRESYed 2pidysenerally efcaedsvhe erlquiaied acie Hanplrdacacy was 8Bserwad t he
?ctl \ée wnea@sreedbeglaia mﬁibﬁibﬁl Qu:fmm goRihf RElirrdddy e aam@ra@mb@ﬁzgemdnis Ithet g
oun eeds cal cul.a re liste
1t he 18 aith o (] §85S  The oriihnite PhiErmfah fistilio g aperigesiofe FberofliE s o
activity gehlem-akylySéx@hgﬁs -lidhie oxathiazihad-edidaGld vortipoun&ljalThefcbmpanyd vis
observed t ed by one
of the actl ve I n r e %&@%&ﬁeﬂﬁ%@%@}v(&#@? h&&l—ﬂén?&%?gﬂ%ng‘r’gp%%&ﬂ{x&% or rrﬁl a
(1) used |r$$ﬁ@xa3@pemmnoum§2)3 benzol b] -
thien-2-yl)-5, 6-di hydro-1, 4, 2- oxat hi azi ne 4-oxide, i.e. corrpound (1). The

conmpoumsl Ofrapie 1. fAQURMLAS %Ih%odﬁa%g) dnfl CB%EDMR% dng%%t“ d%ﬁaé%]

N- cycl ohexyT - beénzot hi ophene car . e. conpound
(2). 15 Table purgehasigiumpgfuigtnpound (1) and conmpound (2) and their
m Xt ures against Aureobasidium pul |l ul ans
Experi ment 1 Experkxperite 1 Experiment2 | nc Hbati on
period: 5 days |ncubati dincyetibngeriod: ddyys Incubatidiopeeiod Y Ahys
activity 9 Conc. mg/l acti Vit %Ytivit Col No. (b. Netvitgepw h
measur ed chiouNa! & e yrofRRd e Raslaicb drowth |measkibd calculted)
m (1 2) ot mm

0.62 0 33 13 - - - -

1.25 0 26 32 - 44 8 -

2.50 0 15 61 - 38 21 -

5.00 0 5 87 - - - -

0.62 2.5 29 24 20 - - -

1.25 2.5 22 42 37 42 i3 10

2.5 2.5 13 66 64 35 27 22

5 2.5 6 84 38 - - -

0.62 5 21 29 27 - - -

1.25 5 15 50 42 38 21 14

2.5 5 9 76 67 32 33 26

5 5 5 87 87 - - -

0.62 10 22 42 59 - - -

1.25 10 14 63 57 32 33 16

2.5 10 6 34 75 26 46 27

5 10 5 87 92 - - -




. 13 - - - 1.25 0
26 32 To- 44 8 2.50 0 15 61
- 38 WO 9938795 5.00 0 5 87. PCT/EP98/06495 -

- " 0. 62 2.5 29 24 20 - -

- 1.25 2.5 22 42 4. 37 42 13 10
2.5 2.5 13 66 64 35 27 22 5
2.5 6 84 88 - 0.62 5 27 29
27 325 5 19 50 42 38 23 14
2.5 5 9 76, Experignent] 37 _Expgniment 2 5
5 5 Q7 Ingubation period: 5 days Incubation period: 7 days 62

10 29 Conc.gpg/l 59 activity % - activity % 1. 25

10 14 Co. No. 630, No. | gdwth [measiB&i calculam#Bgmwﬂx megsured [calculat@i] 5 10

6 841 (L 75 (&) 2fhm 46 2 mm 5 10 5
87 97 - - - -
- 24- 0.62 20 1 58 Exgemspment) 1. - Expeti nent 2
| ncubat i on {periyad: dayg hLpcubdti-gn pdriged: 4 days c. no/l
activity % ;‘? %g altgt i Vi t)gg% g?Co Nég Co. g% gfggvt h {nmeasured
cal cul at ed grgi/vt h mgﬁsure#d ial cul %L]ed 04 1)~ (2) nm
nmm 0.62 2 6 58 54 - 1.25 20
10 74 a8 6 29 2. 20 5
87 gy O 4o 25 % 39 - 5§ 47 g 2 5 87
94 4 0O _5 32. 16 - 248 356 - 8 -

47 4 0 do 24 3732 " 16 44 -8 45 6

0 10 0 24 20 318 53. -44 § 37 g 23 0- 20
18 53controls DMSO 33 23 48 control s DVSO 38

48

0

33

Table 2 : Activity of compound (1) and compound (2) and their mixtures against

Aspergillus niger.
Experiment 1 Experiment 2
incubation period: S days Incubation period: 5 days
Conc. mg/} activity % activity %
Co. No. | Co. No. | growth {measured {calculated! growth {measured |caiculated

() (2) mm mm
0.62 0 42 5 - - - -
1.25 0 38 14 - 38 16 -
2.50 0 27 39 - 25 44 -
5.00 0 0 100 - - - -
0.62 2.5 40 S 5 - - -
1.25 2.5 35 20 14 37 18 17
2.5 2.5 17 61 39 23 49 46
5 2.5 0 100 100 - - -
0.62 5 39 11 9 - - -
1.25 5 32 27 18 36 20 17
2.5 5 15 66 41 22 51 46
5 5 0 106 100 - - -
0.62 10 33 25 72 - - -
1.25 10 30 32 33 30 33 23
2.5 10 8 82 53 7 84 49
5 10 0 100 100 - - -




Tabl e 2: Act|V|ty of conmpound (1) and conpound (2) and their m xtures

agai nst - Aspergillus niger. 5

Experi nent Wwo 99/18735 Experiment 2 - PCTERIBAGHI

period: 5-days |Incubation period: 5 days Conc. ng/ |

activity % activity % 5. Co. No.. Co. No. growh neasured

cal cul ated growt h neasured cal cul at ed (1D (2) nmm

nmm 0.62 0 42 5-- -

1.25 0 38 14 [ 38 EL 3 250 0

27 39 - 25 Xperimggt 1 5. Q0 , Expgriment 100

] ) n g2 Incybation penigg: 5 days ncubation pariod: 5 days _ .

1.25 245 Conpmg/l 20 14ctvity % 37 |8 activity 2.5

2.5 17} Co. No. {€Jo. No. | g8%th {mea@8:d|calculatefl) growth HBeasured {calclated 2.5

0 100 (1) 100{% N - mm 0. 62 5 39

11 9 - - - 1.25 5 32 27 ..

18 3¢ 0.62 1290 17 61 2.% 72 5] . 15 . 66 41

22 $1 125 |46g 25 1 o5 5 | 4 13 O 490 -

- 1,25 12852 010 |100.3% &2 F50 L | e - -

- 1. Zé 020 3% 1 100 33 80~ 33 23

2.5 10 0%3 7 B4 49 -

10 0 10 00 - - -

- 25- 9 9'5 4% 0 BExperi me 44 2 “Experinment 2
_ $ncuhatfon peP‘?od: 5 (Sjays | ncubjt #b peti d: 5 days

Conc. ng/lf © 10 ctiviey w| - 41 activity % Co.

No. Co. Ng._Ogrowt B0 nedsided dalRul atid gr oy% h29 meabuded cél cul at éd

(1) ( Montrols DMSO 44 nmm 0. 6245 20 17 61

72 - - -

Table 3 : Activity of compound (1) and compound (2) and their mixtures against
Sclerophoma entoxylina.

5
Experiment 1 Experiment 2
Incubation period: 5 days Incubation period: 7 days
Conc. mg/l activity % activity %
Co. No. | Co. No. | growth |measured|calculated] growth |measured jcalculated

(1) (2) mm min
0.62 0 42 2 - - - -
1.25 0 37 14 - 47 4 -
2.50 0 27 37 - 40 18 -
5.00 0 7 34 - - - -
0.62 2.5 37 14 9 - - -
1.25 2.5 34 21 20 45 8 6
2.5 2.5 21 51 42 33 33 20
5 25 6 86 85 - - -
0.62 5 37 14 18 - - -
1.25 5 35 19 28 45 8 &
2.5 5 22 49 47 32 35 22
5 5 5 38 38 - - -
0.62 10 30 30 41 - - -
1.25 10 27 37 30 38 22 20
2.5 10 19 56 49 22 55 32
5 10 4 91 87 - - -




1.25 20 2 95 74 18 60 46 2.5
20 -0 -100 | 82 0 100 64 5 20
0 10 WO 99/18965 - - - .0 PCTZER)S8/66493 4
0 - 44 2 0 5 42 5 _ -
44 2 O 110 34 .26- 23 i - 41 9
0 20 13 70 29 36 control s DWMNSO
44 45 Table 3: Activity of corrpound (1) and
conmpound ( &y—ard—therr—gxturessagarnst Sct = frotre
entoxylinal 5 : .bExP%m ent 1 Ekperi crymicnt 2
Experi ment [-2 ncubation perl{?q%ét?ﬁ&ii onliBgibation ;g},n[:pq\ldays Lachbat i on
period: 7 faysConc. mg/l nc. mgfAl  activity % act | vi t%Pm%W%
activity 94 Co. Noo).qulb{O-c%gmNm mgrsprdicalowiatest rsseiviba | recasered isalgriatedh
measur ed cal c{ibat éd (2) ) (2) mm mm .
nmm 0.62 0 42 2 - -
1. 25 01! 06237 20 1dp 49 4147 §F . B . 2. 50 0
27 3V 125 | 20 11§18 ot 58 18 8 b. P Qsjé 3179 84
i 1P s 25 ] %g gg 21 I T O 8
6 2i 5 2. 1 1 42 3B 33 20
5 2.6 6 8 - - - 0.62
5 37| 0 1h 23 1§° -4 |2 1.250 5
35 1p 0 yog % 15 8 | - 47 12‘5 "5 22
49 ay O 3210 3 1922 | - 41 516 5 88
88 Y 20 26 40 0le2- 035 #P 20 41
- _ [controls DMSO 4325 10 27 | 49 37 30 38
22 2 2.5 10 19 56 49 22 55
32 5 10 : 4 91 87
- 26- Table 4: Activity of compound (1) and compound (2) and their mixtures against
Trichoderma viride.
5

Experiment 1 Experiment 2
Incubation period: 5 days Incubation period: 3 days
Conc. mg/l activity % activity %
Co. No. | Co. No. | growth |measured|calculated] growth [measured calculated
(O (2) mm mm
0.62 0 49 0 - - - -
1.25 0 49 0 - 43 12 -
2.50 0 48 2 - 35 29 -
5.00 0 35 29 - - - -
0.62 2.5 49 0 0 - - -
1.25 2.5 49 0 0 40 18 12
2.5 2.5 42 14 2 34 31 29
5 25 36 27 29 - - -
0.62 5 49 0 0 - - -
1.25 5 49 0 0 39 20 12
2.5 5 43 12 2 33 33 29
5 5 33 33 27 - - -
0.62 10 43 2 14 - - -
1.25 10 45 8 0 36 27 19
2.5 10 40 18 2 27 45 34
5 10 30 39 29 - - -




Experinment 1 Experinment 2 | ncubati on period:

5 days | ncubati on period: 7 days Conc. ng/ |

activity % WO 9918795 activity % Co. No. Co. No. gr RRIVEPIBB&SYr ed

cal cul at ed .growt h nmeasured cal cul at ed (1) (2) nm .

mm 0. 62 20 22 49  97. 41 - 1.25 20

18 58 48 27 45 31 2.5 20 9

79 62 15 69 42 5 20 5 88 90
L. /Ir\ Z Wi

5 i 0 E nmentl 16 _ Experimgnt 2 48

i} 0 10 qdlincubation period: 5 days Incubgtion periods 3 days 0

20 26 Conqang/l 35 activity %9 B conegtiniy BVBO 43

49 TallGo.No. AT Na. y gﬁmrmamnbc( ddlcudaietl] carowtiu huke¢syeddeattuiated|

m xt ures agai bt (2) mmlrifchoderra viri de.mm

Experinment |1 0.62 20 Expger i n”enQ{)Z 14 - - I'ncubati an

period: 5 days?2s il ngubatji ag perji Qd 3 jdays 31 COBE . nyg/ b4

activity %8 935 20 ’cggw ty 9 Cgg Noj 3140 \Ioz grawgp neasured

cal cul atedigrewth nggsure a6al cyl gged 39 (1) ( mn  gm

0. 62 0 1 0 4 0 43 13

3.950 0 0 48 25 _249 0y 6 35 ) 4 4&949 0 5. 80" Q 0 35

= 4 .

- 4 9 11,85 | ¥s 49 o0 | % of O a9 - 18

12 2. 50 218 1449 -2 145 344 8 31 - 29

5 o6 0 251 20 1742 294 - 37. 24 . - 0.62

5 49 jconirols IPIMSO 049 - - 49 - 1.25 5

49 0 0 39 20 12 2.5 5 43

12 2 33 29 5 5 33 33

27 > Examplé? 0.62 10 48 2 14

- - 'The synergistic acuvztylofm;: mixfiges or compgsitions compgsing a compound of 36

:23471 519 formula (1)2n@ a co Qund of foftihla (1) accdrling to the pfesent invehfion can b

demonstratgd by compansan with tl::’e activity 0? 8xe active ingredients (I) and (II) alone

in preventing destruction of wood by fungi versus the efficacy of either active ingredient
alone was tested in a wood stick test with Aureobasidium pullulans, Aspergillus niger,
Penicillium purpurogenum and Sclerophoma entoxylina as test fungi.

10

during 3 hours in a methanol solution comprising a compound of formula (I}, a

compound of formuia (I}, or a combination of a compound of forrula (I) and a

Oven-dried wood sticks (50 x 12 x 2 mm) of Scots Pine (Pinus sylvestris) were dipped

compound of formula (), and allowed to dry overnight in a sterile laminar air flow. In
each Petri dish one stick was placed on culture medium, PDA PS (Potato Dextrose Age_u’

15

containing 60 mg penicillin and 200 mg streptomycin), previously seeded with inoculum.

Two drops of fungal or spore suspension were pipetted on the upper surface of the
stick. The Petri dishes were incubated at 22°C and 70% relative humidity. The test-was
evaluated after sufficient growth of the fungus on the control sticks. The following
score system was used :

20

HW N e

25

0:
: traces of growth on the stick
: slight growth (5 to 25% of the surface covered)

: moderate growth (25 to 50% of the surface covered)

: vigorous to maximum growth (more tha 50% covered)

sticks free of fungal growth



-27- Experinment 1

Experinent 2 : | ncubation period: 5 days

| ncubat i on Wi b9/1540s 3 days Conc. ng/ | : PCT/EPOS/084551 Vi ty
% activity % Co. No. Co. No. growh neasured
calculated growth neasured cal cul ated g (1) (2) nm

nmm 0.62 20 39 20 14 -

1.25 20 36 27 14 31 37 34

2.5 20 To calculatp gynergism resqplis were conver@d to the next agificial activiges : 46

5 20 0: 100% 2€8vity 55 39 - -

0 9 0 49 0 0

5 491 1 95% actigyty 49 0 0 10

49 20 75% activit 45 8 0 1 20 42
14 5 % .3 24 control s DMSO 49

49 E>§arrpis% bFCUVIY  The synergistic activity of the mixtures or

conposi ti ods: codfpracsving a conpound of 5 formula (1) and a conpound of
formula (11) accor ding to the present invention can be denonstrat ed by

i pr event 15 AR REVIe op stoRy S biid APSEEA B mhd oot oft ner

active i ngr(éidlbernSR Weedall86k 1iag0-£8kted in a wood stick test with

Aur eobﬁl@i di um pul I ul ans, Aspergillus niger, Peni cil | ium purpurogenum
and Scler ophoma ent ox&]l Rayas test fungi. 10 Oven-dried wood sticks (50 x
12 x 2 mm) of SdoFEX e1b®i nus syl vestris) were di pped during 3

hours in a nethanol solution conprising a conpound of formula (1), a
COWPOU”d ofwieRdiA ﬁui‘}%)( reﬁ&@r&&ﬁﬁé‘a@@&:hé%%b%ne@f&@m%ﬂﬁe Q&nrfeor nula (1) and

conpound of fornula IIo to dr vernl |naster|Ie
I ami nar ai FOBFPERRS r’?symfglméggﬁgtlﬁé’? P“ra PR iidhe fqun é‘i? dn cul ture
medi umi5 PDaakeblatddaicttoy. Dext r ose Agar 15  contai ni ng 60 rrg penicillin and
200 ng streptonycin), previously seeded with inoculum Two drops of

fungal or re_suspensj efted on the [ fa

St1ek The BECPmoREnacioRErE sl itk She s T v S i ¢y,
The test washydro-1,4,2eaithiatied 4adxider; i. & wbipoindi(l). Newbinpotnd ¢ffofromig (8) on t he
Froe of funseynFEEminathAdN.crciohe B 3 RoRiehElE YBSpHARLe §3 dioflie 01| o1
sl i ght @rO\K/tehC?*BP?lH‘dZ@% of the surface covered) -

Tabie 5 : Synergistic effects between compound (1) and compound (2) on
Aureobasidium in a stick test.

compound (1)|compound (2)] stick test {% overgrown| measured calculated
in ppm in ppm sCores of the sticks (relative) {expected)
activity % activity %
200 0 4 100 0 -
400 0 3 50 50 -
0 200 4 100 0 -
0 400 2 25 75 -
0 800 1 5 95
200 200 3 50 50 0
200 400 1 95 75
200 800 1 95 95
400 400 0 0 100 38
400 300 0 0 100 98
control 4 100 0 -
DMSO




3 : noderate growh (25 to 50% of the surface covered) 4: vigorous to
maxi mum growth (nore tha 50% covered) 25

-28- ™0 29ak™3| ate synergismresults were converted toPCHEPAYIGIIS
artificial activities: 0: 100% activity 1: 95%activity 2:
75% activity 5 3: 50%activity iy 0% activity The expected
activities E were cal cul ated by using the so-called formula of Col by:

(Col by, S.R Weds 1967, 15: 20-22), 10 wherein X and Y express the
relative activities obtained for each of the active ingredients. A
syner gi st i dablefGec Syeagistiectiesiersiwasagemppind (i andngmponnd (z)loﬁlyisé&fé'déds 15

cal cul ated acti Vi tyastick test. The conpound of formula (1) used in the

experiment was 3-benzoj b]-thien-2-yl)-5,6- di hydro- 1 ,4, 2- oxat hi azi ne
4- oxi de | re—eon tret (.L[. e \.,TJTu.vuun'l of—forrmgta (lul) tsed—+n t he
exper i nent CO\EﬁOW(g(ﬁP@ﬁWﬁ-@bnzS@?h%&)h hevergsanjoxegacued S | scapdxiede] 20
i.e. conpoundn }n inpgiabl ¢ Siscigner Posthecrigkfieqkdabe) Weeexpermmupd (1)
and conpound ( Aur epbasi di umii gca.%%ck tagﬁsv'ri %
conmpound ({9 ccrrpcu, 2 ——Stielk~test - -EF-GF-B W 2 det Rdfell at ed
in ppm i #00opm 0 scores 4 of theIQfll cks (Pel atifve) - (expected)
activity % agig vitlyy % g 3200 0 50 4
100 0 - 3
50 5b 200 ¢ 4 2009OO 04 - 1150
0 00 40800 4 2 29 - 75
0 80 s00 1 4 5 10.0 9% . 200
200 2(% 200 S0 4 S0 100 0 0 0
200 400 3 50 50 0
200 800 3 50 50 0
400 400 3 50 50 50
400 800 3 50 50 50
control 4 100 0 -
DMSO

5 Table7: Synergistic effects between compound (1) and compound (2) on Penicillium
in a stick test.

compound (1){compound (2)] stick test {% overgrown| measured calculated
in ppm in ppm scores of the sticks (relative) {expected)
activity % activity %

200 0 4 100 0 -

400 0 2 25 75 -

0 200 4 100 0 -

0 400 3 50 50 -

0 300 2 25 75 -
200 200 4 100 0 0
200 400 2 25 75 50
200 800 I 5 95 75
400 400 2 25 75 88
400 800 1 5 95 94

control 4 100 0
DMSO




200 400 1 5 95 75

200 g 800 1 5 95 95

400 woidd 8795 0 0 100  PCT/EPYS/OGHSS

400 -~ 800 0 0 100 . 98

control 4 30- 100 . 0 DVEO
- 29- Tabl e 6:

Synergistic effects bet ween conpound (1) and conpound (2) on Aspergillus
in a sticklzble: SynergistopBensibgtawiencoompount(1§ 20d coptiowkd (Bsn Scléroprergr own

measured calcul g eickest. 1N pPPM in ppm scores of the
sticks (relative) expect ed) )
activiy % % 266 6 4 100
0 ompound (1)icompound (2)] stickgst |{% overgrovg( measured |5@alculated 0
200 # ppm in}pR scores O | of the stickd | (relative) 40Bxpected) 4.
100 0 0 800 4 . i .. 0
200 200 4 100 gactivity% | actyity %
400 3200 (60 4 50 160 0o o 200-
3 50400 0 400 0 400 _
50 50 gp 3400 50 800 3 3
50 50 0 &92‘( r ol 4 100 4 © 100
5 Table I7: Syhergilsti c408ffedts bdtweeh comggound (1) 0and ¢onpound (2) o
Penicillium 0 gdon a|stick tesy. 5 cdnmpound (1) conpound}(2)
stick testj 9% overgriown _neasyred cal gul aged In ppm in ppm
scores bf t49 stilcks 2{)O(rel ati vé) expEQQ ed) 0 0 ]

200 400 adtividy % | actvityl % O 200
4 10 400 a 2
75 00200 2@8 0 4 0 100 100 0 75 0
400 A00 4000 I 5o 5 95 50

400 800 0 0 100 88

Control 4 100 0
DMSO
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95 .75 400 400 2 25

88 400 800 1.31. 5 95

control 4 100 0 DVSO

-30- Tabl : nergi stic effects between conpound (1) and conpound (2) on
Scl erophongim& in a stick test. conpound (1) conpound (2) stick test
% overgrown neasured cal cul at ed in ppm in ppm scores

the sticksl. (Aebdmposiin confpeieprpct @d)pound of formula (I), or a salt thereof,

activity % activity % 200 0 4 100

0 400 0 3 O. 50 50 0

200 4 100 L of 0 400 4

100 0 o0 s A 2 25 75

200 200 4 ?OO R 0 0 200

400 5 4 100 0 0 200 800

g gg@fherein &éﬁﬂ,]logr 2; R1 i%@(jimg?eg, CMaﬂ%ggr benzyl; and 480 130

88  Control R2represents phenyl; phenyésubstituted with 1106 3 substituents ifHepeddvBO;
-31- CLALMEReG from hydroxyl, halo, Ci.12alkyl, Cs.gcycloalkyl, trihalomethyl, phenyl,
Ci.salkoxy, Cy.salkylthio, tetrahydropyranyloxy, phenoxy, Cy.salkylcarbonyl,

10 phenylcarbonyl, Ci.4alkylsulfinyl, Cy.4alkylsulfonyl, carboxy or its alkali metal salt,
Ci.salkyloxycarbonyl, C1-salkylaminocarbonyl, phenylaminocarbonyl,
tolylaminocarbonyl, morpholinocarbonyl, amine, nitro, cyano, dioxolanyl or
Ci4alkyloxyiminonethyl; naphthyl; pyridinyl; thienyl, preferably when nis not 2;
furanyl; or thienyl or furanyl substituted with one to three substituents

i5 independently selected from Ci.qalkyl, Ci.4alkyloxy, Ci.4atkylthio, halo, cyano,
formyl, acetyl, benzoyl, nitro, C14alkyloxy-carbonyl, phenyl, phenylaminocarbonyl
and Ci4alkyloxyiminomethyl; ‘
or R? represents a radical of formula

<G

20
wherein X is oxygen or sulfur; Y is nitrogen or CH or C(Cygalkyloxy); and R3 is
hydrogen or Cj4alkyl;
and a compound of formula (II), or a salt thereof,
R4
R} 1 o8
{
N Iy
R® 5% R’
70 0 g
25

wherein R® represents straight-chain or branched alkyl having 1 to 20 carbon atoms,
or represents in each case straight-chain or branched halogenoalkyl, cyanoaltkyl,
hydroxyalkyl, alkoxyalky! or atkoxycarbonylalkyl, each of which has 1 to 8 carbon
atoms in the individual alkyl moieties, or represents straight-chain or branched

30 alkenyl having 2 to 12 carbon atoms, or represents straight-chain or branched
alkynyl having 2 to 12 carbon atoms, or represents cycloalkylalkyl or cycloalkyl,

R



1. A conposition conprising a conmpound of fornmula (I), or a salt thereof,

[err] 5 - - wherein nis 0, 1 or 2; Rerr]hydrogen, Clerr]yl or
benzyl andw099/13795 R2 represents phenyl; phenyl substit utt€d/ERR846495 to 3
substituents independently sel ected from hydroxyl, halo,

(err]alkyl Cerr]cycloal kyl, trihal onejhyl, phenyl,

C err]al koxy, ([err]aklthio, tetrahydropyranyl oxy, phenoxy,

d err]al kyl carbonyl, 10 phenyl carbonyl, Clerr]al kylsul fnyl,

d err] aLky| suleagingd whighhasokip Tearbangiterhkiaithe exsioalkys mictety and, in the case of

Cl - 5af | yl oxyc%ggmlymgi 198k yl R RRGAR maxhghpméwﬁ&ﬁmﬁ%ftgnyl or

tol yl am nocar bonyl , .~ nor ph0| nocar bony nitro anq, di oxo
C [err] akyl oxﬁnﬁeﬁ@h%ft"l‘lw is ORpeRally Fnongwbpt@pmﬁs hﬁt"lﬁ?‘é’ﬁ&? tedgn dresyelptiylhen n
is not 2; moiety byli8én®o| or deferdd 53N lue s, s{dﬁtﬁé‘k{;‘ SEd&&&@ﬁs iﬁléa& one to

th bsti t ts.15 d dent.l J | k

L er ] a8 Kyl ox PRk Qe FAPRgR gt cHgmBeyap, o brnched AkSTRBPRER © door 1

benzoyl , nitr catCpatorisadriy bachycasasthghy-thaipberghche haogdnaaikpbicaidydng |4

and (err]al kycla%'a%ﬁ%oﬁ%tlh%l? identical or differ&t hﬁo@&f Atnﬁxg%Fff.‘Q:{ a radical of
P

formul a
wherein X is orpgwntsrylalisyk enylalkenyls anylalleyopleon aoyl, ageh of wige I%alIOkyI oxy);

and Rlerr] is carh f corrpound
of  or ”b” a (1 car on atomsslglﬂil t ereo? an&lif HelcBit VF arylalkyl, arylalke®f) dnd® .

méﬁ@a’ﬁﬁﬂfzbﬁor 2 caghon aiaaein theyesprefie- stpightrchsin Wrbaﬁrah%'hal&ylkyl
haVI ng 1 to 2Qraikich@roralkeny, mezety, each of which iseiptiesaRtBododuiieicd@se

h h d h |, k
by dromyal oy DeRes s RREASE MR TORR S Seotichl B) Al sosieoryp byl (o g |
car bon substataptssinieact dase beinig: haldged, cadnbytitmoiostylemidoon qaelpcassent s

t ht - ch t
strai ght - chai ufich g}gﬁ&@ﬁﬁfﬁéﬂgé alkyl, mﬂ&j&fmyl&%vbm &lu{p?c qapgon at ons,

or represents st al anch having 2 to 12
car bonlat ons, BFPORAHTES Eheash e9selsBalhishaingy branched haleggne
halogenoalkoxy, halogenoalkylthio, each of which has 1 to 4 carben atoms and 1 to

9 identical or different halogen atoms, in each case straight-chain or branched
alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, N-alkylaminccarbonyl,
N,N-dialkylaminocarbonyl, alkylcarbonylamino, N-alkyl-alkylcarbonylamirno,

20 N-alkyl-formylcarbonylamine or alkoximinoalkyl, each of which has 1 to 4 carbon
atoms in the individual alkyl moieties, and phenyl which is optionally
monosubstituted or polysubstituted by identical or different substituents from the
group consisting of halogen and/or straight-chain or branched alkyl having 1 10 4
carbon atoms;

25 R? represents hydrogen or straight-chain or branched alkyl which has 1 to 6 carbon
atoms and which is optionally monosubstituted or polysubstituted by identical or
different substituents, suitable substituents being: hydroxyl, halogen, cyano, and in
each case straight-chain or branched alkoxy, alkoxycarbonyl or dialkylamino, each
of which has 1 to 6 carbon atoms in the individual alkyl moieties; or '

30 R8 and RY together with the nitrogen atom to which they are bonded represent a
saturated 5- to 7-membered heterocycle which is optionally monosubstituied or
polysubstituted by identical or different substituents and which can optionally
contain 1 or 2 further hetero atoms selected from the group consisting of nitrogen,
oxygen and sulphur, suitable substituents in each case being: halogen, in each case

35 straight-chain or branched alkyl, alkoxy or alkoxycarbonyl having in each case 1 to
4 carbon atoms or straight-chain or branched halogenoalky! having 1 to 4 carbon
atoms and 1 to 9 identical or different halogen atoms;

[




- 32- each of which has 3 to 7 carbon atons in the cycl oal kyl
noi ety and, in the case of cycloal kylalkyl, I to 6 carbon atons
in the stravgbdarbai n or branched al kyl noiety, . REWIEROZOME f

whi ch is optionally nonosubstituted to hexasubstituted in the-cycl oal kyl
noi ety by identical or different substigsuents, suitable cycloal kyl

substituents in each 5 case bei ng: halogen in each case
strai ght-chain branc%gd al kyl having | to carbon atons or
in each case %‘% rRar BRend Rdindegendspiinetrng aﬁ@lh@fgé AR 0R%4 TEPSST §YAroges, 4

carbon at ons aiékeh, é;@na @@ bf inGath lse ﬁtd&%r@fcﬁﬂh ohBvaRgRR alklDAEox$,Ur t her nor e

or 10 i el St Bl een e de BlinEned of "%

aryl al kyl , artpltatakimnmydtomndnd] th the case ofhyibgdnioyiityl, halogenbakd® erar bon atons in
t he re pecti or al kenyl or.
al kyny noi e;&gﬂ% gﬂﬁg@ugr&%%?&smgé :agga%e% Ké{%”ﬁ) Ftuted to

pent asubst i t uReEgantitiastysoducing mu@talysybslfgzscle ﬁmg@mal gffecm dnfl@raamiersubst i t uent s,
sui tabl e aryl substituents in each case being: hal ogen, cyano,

nitro, forjy i,@%ﬂ@f’féhf’ E@C%Fﬁléét%%lal?l 1 wherein theséoixﬁ)bglm t‘i‘fgfi‘fnﬂa @ ir anched

al kyl, al kox car bon at ons,

in each case I(bearefiithiensd w)-8/6-Ghydre l-peathiating 4gyide, or a salt farm

hal ogapoal kOXﬂﬁerdﬁﬁ'aﬁ@@mﬂ@bhﬁ@bpfonﬁﬁﬁl@HPxfs NBjcEdhe RADedzoliBopheg@pbon at ons
and 1 to ent_"hal ogen atons, in each case

ti ff
st rai ght - chai q@%qmgp%qé%@omﬁe orasalt%orgq §efar bonyl , al koxycar bonyl ,

am nocar bonyl , N-al kyl am nocar bonyl N, N- di al kyl am nocar bonyl ,
al kyl car baqy| Aroaposition biokdiadtoydngdr blaiisl 1l 10herdid the ratio by weight

carbon, . BeRET B AR Ot o el Bl B BEr ey bounfRE b ERE ey | wni ch

i s optlPonal | y30:1 to 1:50. nonosubstituted or pol ysubstituted by identical or
different substituents fromthe group consi sting of hal ogen

and/ or St r@u 9Rlso &g@blﬂoﬁ Ecé%ﬂﬂé: R) aglP'aolf Kblmd ey f@héjrﬁl%:%%rauo by weight car bon

at ons; or strail anched al kyl
whi ch has | tbﬁ%fﬂ%raﬁhs@ﬁmpound of fonnulaﬂbmd taﬁaorwam@ﬁ off orgyla G &9 frgm

nonosubsti t ut ggl1 @6 180, ysubstituted by identical or di fferent
subst isguent s, suitabl e substituents being: hydroxyl, hal ogen, cyano, and in

each case straight-chain or branche | kox koxycarbo or

di al kyl ani io,gé&?}?f’smon according iy any) E %lzwhefemé%%%ﬂ R n the

i ndi vi dual al betivesmiheticorpbul of3Brmula (1) azRBthaBdmﬁﬂmﬂQﬁ@dr’ﬁﬁta @htihfrémhd 4i t rogen
atomto which S8y are bonded represent a saturated 5- to
7-menbered hel® erocycle which is optionally nonosubstituted or

pol ysubstituted by identical or different substituents and which can

opti or¥dl | y6. A composition@acerrding td amyrof 2lafoy t feef funbteompasngs ppect ed from
the group conédrgf, \R% of nitrogen, oxygen and sul phur, suitable
substituents I n each case being: halogen, in each case 35

straight-chain or branched al kyl, al koxy or al koxycarbonyl having in each
case 1 to /- A composition asearéiss takmef Clns faf GRheCeRmansHiE afkagc

hal ogenoal kyl yhianitAgkdie t 0 4 carbon atons and 1 to 9 identi cal
or dif4eerent hal ogen atons;

8. A product containing a compound of formula (I), or a salt thereof, and a compound
of formula (II) or a salt thereof, as a combination for simultaneous, separate or
sequential use in fungicidal applications.

35 9. A process for preparing a synergistic composition as claimed in any of claims 1 to
7, characterized in that the active ingredients are intimately mixed with the carrier.

10. Use of a composition as defined in any of claims 1 to 7 for the protection of wood,
wood products, biodegradable materials and coatings.

AR R OR) U
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(54) Title: SYNERGISTIC COMPOSITIONS
PHENE-2-CARBOXAMIDE-S,S-DIOXIDE

(57 Abstract

This invention relates to synergistic compositions of oxathi

COMPRISING

AN OXATHIAZINE AND A  BENZOTHIO-

azines and benzothiophene-2-carboxamide-S,8-dioxides for use as

fungicidal preservatives in the protection of materials, such as protection of wood, wood products, biodegradable miaterials and coatings.




