- 1 - Penflufen as a wood preservative agai nst xyl ophagous
.basi di onycetes The invention relates to Hhe use of penflufen for
protecti ng wood and wood- conprising materials agai nst wood-dest roying
basi di onyc te ) Pen quen .

(N- (241, 3- GiEHEUET AR EACrYativg ay ylophy LHOMYCRIES by azol e- 4- ca
rboxamde) is a 5pyrazo|y|carboxanilide of the fornula (r)y. In

addi tion, peefilvwhen ks td HBgicdfdentlufen Ry hivtdliyd Gasdmeaniodice@prisiicematerials
speci fic carhoxam % s and are known from WD 03/010149 for controlling
unwant ed n@ﬁ?ﬁ%?@% ?ﬂ%WP%EEWBBWHF6teCt|on and in the protection of
materials. WD 03/010149 nentions penflufen in a list of further

pyrazol yl c @eheaniN- qzo[es,duﬁétdyibthﬁpiaéﬁpiqgmueto ﬂﬁlaﬁrtbtﬂyutH@y@&oie.zu‘em@xamlde) is a
protection agent, 1's shown one ex | e. . The use of optically active

car boxani d@grazelrlgtsbwnw%fd%@ﬂwlt H) étif@iﬂ% Rseflefsr isedhptidrds,  f or
crop protection and the protection of materials is known from WO
2005/ 058839. The action of an op 6|callv active enantioner of
penflufen for crop protection isjsho t he exanpl es. WO

2006/ 114212 di scl oses acti . Hi nati ons of carboxanides
wi th known 15 insecti cidall conpounds for contrglling
unwant ed ani mal pests and flso nwant edl_phyt opat hogeni ¢ }ungi al so
for use in crop protection. XtuFes of penflufen and insecticides
have al so been described. Thg exanpl es sh inter cilia, the
efficacy of penflufen in mxtures with conmpounds in crop
protection. Synergistic fungicidal active conpound conbi nati ons
conpri si ng car oxa mnth a 0 variet of different Xl

or Per s SF SRR PaR RO D oRer b FaRg ottt 55, K T WO, 0140 for

anong ot hercsmrcntﬁigtunwaedd &ficrforfAnidn30n ReJp! fi6ectioh@d WS the GRS EdtioR @€ nRferibEWO
synergisticé& |C|dal active conpound conbinations is the control of

phyt opat ho§ Pdﬂ%ﬁ“onﬁzﬂ?’tﬂi‘i@f‘n‘ﬁ@ehs“f Plofirthgropawotdatbpsanilifgs, and the action of
V020091090 L&ufdn ds 8 ckpPBlediion s 8 aidhsaBhASEmbRI Crop protection and
for the protection of materials. - - The current active conpounds
and active conpound conbinations have t he di sadvant age that they

frequent | y Td6USGE OREsFHY acsivp sarbprydes glso Abmixires veith %%lbwgidalcrpmeinémfor crop
genera of \ﬁﬂﬁ’éingt?%ﬁcf 4l 6B RA] i RIHRRL BSnbRn MRAN WU 286&/05BILThe action of an
Accordingly, IS, an object of the present invention to provide

active corrﬁefemiité aqkiyg pegtiemesof pedludea Ifgr chrpauetedtioniisohowni thhexésnisdunds

can be enployed effeciently for the preservation of wood and

wood- conpr W@nﬂ)omﬁﬁﬂzahﬁcla&@ R8be %ﬂgoﬁﬁs Egﬂﬁﬁgnp%@ QR FALL vith known
Surprisingly, been found that penflufen as active conpound has

a partiléul aztswwml@h aatm mr@mn@chrwomvoléigeiwgen%@am@ésneﬁt@yqnﬁgalso unwanted
basi di onycef, &R ﬁﬂ

it eront - ennepauietElt FALPALERY 1R i Bp S bR gk I b 5 sh SR ke have
has a veryalp @hena@qsmheti yT@Ofa(gelphs shai, fifter e, threeféeagy of penflufen in mlxtures Wlth
wood- dest r Qyi Accordingly, the invention

provi des t%gmﬂgnggﬁh%gﬁghgﬁéﬁé?or ‘protecti ng wood and wood- conpri si ng

mat eri al s agai nst wood-destroyi ng basi di omycet es.
Synergistic fungicidal active compound combinations comprising carboxamides with a wide

20  variety of different mixing partners are known from WO 2005/041653. Here, too, penflufen is,
among others, mentioned as a mixing partner. The use described of the synergistic fungicidal

active compound combinations is the control of phytopathogenic fungi.

Furthermore, from W02009/098218 and WO2009/090181 it is known to use carboxamides for

crop protection and for the protection of materials.

25  Further active compound combinations which may, among others, also comprise penflufen are

known from WO 2007/110173 and WO 2008/014955.



15Penfl ufen may be enployed as a racemate, in enantionerically pure
formor as an enriched enantiomer m xture, A use as salt or acid

addi tion conpound is al so possible, salts being understood as neani ng
in particular sodium potassium mnagnesium calcium zinc, alum nium
iron and cappeiré@hdiSe cAfsbuds £dablflebRPon@ BRAMNRARNDEIvE G UGB R8O fhat they
as meaning in particular adducts with hydrohalic acids, for exanple
hydr ogen cHicgigie damet hgsr egwarably dnghd activities l9eaiyst idifTepent gencers o weer-destroying
for exanpl ug:dighJefes 3k 6hd [RGB hGnaCi d, tartaric acid and oxalic acid,
sul phoni ¢ aci ds Such as, for exanple, p-toluenesul phonic acid, and

al so sul phuric acid, phosphoric acid and nitric acid. Wod is to be
under st ood Asgoramalyi igis dnnolent tof dlg aresent dristiianctd previde rebléve, compodiedy having a
beans, kail o brd. S, .4 [ yehi

wood. boxes: hsfy BERPAIon hiCh EaRERRLER B o Bbic il Bl 0%, FRGRafln of
wood | aggi mgpod widwends-oamdsiopweatsrisinaminetf wand aldstrqyoigivesidiongeles.and

wood- based materials used in donmestic construction or carpentry and

j oi nery. - . i Si i al :
Y S R
(WPC) . Ti nbetivityragdust teodidestioping dasidideystco dtlemsompraati toghe structurally only slightly

P o . A PO D SRL O b B S0 8 s
as meandng agdimt pififetencgehean of Wbehdvopdyagt Hasidiolmycqsocessabl e conposites
consi sting of wood, plastic and additives. Wod is particularly
preferred. For the purposes of the_present invention, parti

preference is given to the ;

and by way of prefer tlhe f
wood- dest r oyi ng basi di
nodi fication of wood
as Coni ophora put eana,~ > )
15Pol yporus such as Polkporus ver si cpl or, (Hoeophyw um such as
G oeophyl um trabeum Poria, such as“\Poria placentad, Stereum such as

St er eum sangui nol ent um Particul ar preference is given to
wood- dest royi ng basi di omycet es, especially hol obasi di omycet es.
20Wod- dest royi ng basi di omf8&t es and hol obasi di onycetes &H¢ fungi .

Very particularly preferably, penflufen or/and the conpositions

accor di ng tQcdrfiBely NRNVARIACoRAA BRl usePEC p&Tuth FRSrr8feffztwood and wood-
A oeophyl  um Coni ophora, Coriolus, Stereumor Poria.” Even nore

pr ef er abl y copiisingupaiaialsragaing wonddestapog basidimeycalesor di ng to the
invention act against species of the genera Coniphora or Poria, in
particykar pagfirdshma (BE:'eﬂlpﬁly@@%QtaaraééﬁQte,CQE“eaﬁ{ﬁ'bﬂleﬁ&érllf?ﬂ?c a8t ¥4 Cenriched
25preference is given to the use of penflufen for pfotecting woo

agai nst Poehatighercetae. A-us as Rind1 adiéraddition trempensdoly eddsoi possihls, salts being
povelor o, t St dsEanind 1F deftfuBPddhlod Apussily PR WERER AR S,
encapsui at iromsmd roppet §€1’irte,r and @Ldoai_’daM@smpﬁmdh béiog mudeattoading thaming in particular
5 ranner  FRe A URREn S B R TE bR SBG P REG ey e
t hiajt di 20 | iacjud shel ai,}fm?rlnplbj m?ﬁt iaﬁid, @aﬁe&fim mzde]fic Bfiéstﬁdmﬂ"[ﬁ; afid[ slphonic acids
solid carriers ion Wi e use o ur ant s, is . ,
ol si 11 er Skt G S ep SRR it A G ARP PRI Port Phsiihos pei e nite
used is watgd, it is also possible to use, for exanple, organic
solvents as auxiliary solvents. Essentially, suitable liquid solvents

are: aronatics.such as xyl ene, toluene or, allcyl napht hal enes, .
chl ori nat e&‘}oé’ﬁdﬁﬁ’tcl?ec@ﬁﬁrﬁ OO‘%‘F LG Wé{ag&ulgriﬁsﬁ%w%ip HCEofghReawg Rivay
as chl or obewzRAEEHdRRbOPARKRYLEBE SelElcRbdRYIraNDd ChYx8Y, helests, 8bitfHEad, kdlephone

hydr ocarbons such_as_cycl ohexane or_paraffins, for exanple petrol eum
poles, wooden fences, wood lagging, windows and doors made of wood, joiners work and wood-

based materials used in domestic construction or carpentry and joinery.



Tacicifiers, such as carboxynethyl cellulose, natural and synthetic
polynmers in the formof powders, granule§spr | ati ces, such as gum

ar abi c, polyvinyl alcohol and polyvinyl dcetate, and al so 30natural
phosphol i pi ds, such as cephalins and | ecithins, and synthetic

phosphol i pivdsodcampasiaé tia@mials | e REb Sdrskddd tah GndafinBlinakiRfr, ket BRYucts or
additives may be mneral and vegetable oils. It is furthernore

possi bl e t 3V99d@lasld wrrpties SHRW-as i norgani c pignents, for exanple

iron oxide, titanium oxide, Prussian Blue, copper oxide and organic
dyes, such @gba!haRbts AR, to 38 AndinsiodiBls %Lehm%ti#ﬂ BAraGHAN 12@05!151_@1% boatd, Bbfe board,
The formnul ations generally conprise fromO.1 to 95% by melgﬂt of

active conmpseRer St‘fﬁﬁ‘é?@ifchdsﬁ) petaRopitaosrdand 90% by wei ght .

Surprisingly, it has now been found that the active conmpound

conbi nasl O'WOOQ%'I&W’: k@ﬁ‘@oﬁﬁénﬁr @ He! Gndfstdod! &Y mehnifg, hp%aﬁtnfllhl@ AYmidblastically
the active conpound conbinations is greater than The Sumof the

ef fi caci es Poicetspde campiosited genlsisteg @f\l\@ogd?hﬁ@eh@b@ddw@%r dingly, they are
particularly suitable for being enpl oyed for protecting wood and

wood- conpr ivgsdads PRE&IdBIpseragal nst wood- destroyi ng basi di onycet es:
Preference is given to m xtures of penflufen with copper conpounds

such as, for exanple, bis-(N cyclohexyldiazeni undi oxy) copper

(Cu- EI DO), Fenpisarurmopesosd| the presey paeptian) pasipwler, prefeispesr is cgiven op diicepresen@tion of
copper sul ghahe, copper chloride, copper borate, copper citrate,

copper salt of 8-hydroxyquinoline, copper naphthenate. Particul ar
preference is given to m xtures with copper(l) oxide and/or

copper (IP1) Byxyagef epympiecand fhy avay of greigesnce, therdpliomimansaydfe mrariphedfae oed-destroying
sul phenam ; i i | £1 o ' ) .
fl uorfol peg1 g&g&g&;ﬁgﬁ@?&pﬁ#gﬁg %%%Pgeqo}eﬁrofé rllicl@ ﬁ?"g"“&l{ gﬂeﬁ&%doanr% ‘f(?oﬁl regrrsing
of penfl uf ertapelsh i mi dazol es such as, for exanple, clotrinazole,

bi f onazol e, clinbazol e, econazole, fenapanil, imzalil, isoconazole,

ket oconazol-¢,: e pefurazoate, prochloraz,
trifIunizoF%ngh@ﬂ%ﬁ%?%ggg?gﬁngﬁﬁéﬁgnd acid adducts. Particul ar
preference is given to mxtures with prochloraz and also its netal

salts and aeitéhuaeshes Eentinus tirisiisr ence is given to mixtures of

penflufen with benzi m dazol es such as carbendazim benonyl,

20f ubenida | ;ﬂga% |ts thereof Particular preference

IS givég tgg{ %“%§§?Ere '9%Q?ﬁ#3 gndazole. Preference is given to

m xtures of penflufen with norpholine derivatives such as, for

exanpl e, alCdesspilam, sichas Glopwhpnm telgewmor ph, fal i norph, fenpropidin

f enpropi nor ph, tridenorph, trinorpham d and their aryl sul phonate

sal ts suchpgf, of@las PE@Mh&@ntaP- t 0l uenesul phonic acid and p-
25dodecyl phenyl sul phonic acid. Particular preference is given to the

m xture w th fenpropinorph. Preference is given to m xtures of

penf | uf en WEHp§chanhpigicys ssnguinolgstunt. or exanpl e, pernet hrin,
cypernethrin, bifenthrin, cyfluthrin, deltamethrin, prallethrin,

fenval er at @,riahihetrbielelc9 iveh &f 600 BStro R fals @b Rkedy @g‘p%&%nﬁﬁol I3si@io§tes.
h h h et of enpr ox.

to mxtures with cypennethrin, pernethrin, bifenthrin~an

- 6 - KBr edNeod;destipging houdionpnetes pirt badebssidiooicetasdradoegl- conpri si ng
materials treated with at | east one conposition conprising penflufen
and at | easf, i Lol r .caNsi st

oxi do. and TKPapEhdREy BerEETp R Bk 16, MR G RES R0 She BRBRER o
sur pri si ngkgainst pperies ahidn geive Glonpriyilum,ofonimphpri Sa®lussSternpraFonerihn more
in additio n rti . I ergistic activity i
Found when PR GRSt ey BRI sk ocdl B GMITARARH £ BB lteled & e
f enpr opi moeptera@ehifhbra-or P66, by paecddrtagaifist Perid pludean.and Codiphas piteah afvey more

hi gh istic activity has f heen found for.the nxt
Compr i &8 ngPsERTEG Rt RohrHUb Ui E et FresL A e ot i ng



A

Penfl ufen can be used as such or in fornulations, where it can be

.enpl oyed as only biocide without any other active conpounds or in

conbi nation with known fungici des, bactericides or insecticides, for
exanple to broaden the activity spectrumor to prevent the

devel opmentpep,sLf ‘?‘ﬂa?t @é’]%ﬁlplogfﬁio '?r# tti‘uf lé{l%l‘llé{'y f @Mﬂﬂa{t%m, esu%R'a%OfHﬂRﬁﬁQt ﬁmllﬂons,
m xtures are, for exanple e followm ng Conpounds:” triazoles suc

as: azaconazvbsionsipoegerarfodms, bastsmaroniiez clewsolesqud oeyiae ehgapsulations in polymeric
di cl obut razgl...di.f enoconazol e, di ni conazol e, epoxyconazol e,

et aconazol e, %en uconazol e, fluquinconazole, flusilazole, flutriafol,
furconazol e, hexaconazol e, i m benconazol e, ipconazole, nyclobutanil,

met conazol (SuclpﬁmmlnMIfg pr@ﬁ@pdircmwwrmlzlomad dps’fm’b/in'g ontanakaireproduced in a known
si mecon zoI Q tetracaonazol e adi nef o i.adi nen

TPt conazdimdin i IRRAER T b el B AR pobid 85 TR WA U ryents
i m dazol es hquﬁ:ﬂ&d asses undecbmtslurd;mﬁtbcbraphcbbefrﬂﬂa,mhmallg hsiitirblsez ok @f surfactants, that is

econazol e, ani 0 ona e ocon ol e,, | onbaz
oot o SRR e R g TR TE s, e SRRARP It olas o also
sal ts and acisible wagkdyfh Sxaniplé, |(ﬁgd’lh&‘.ssoﬂi\rd:ﬁts&yrahiﬂlﬁ'yﬁseﬁfexﬁﬂcﬂhsﬂl&ally, suitable liquid
ancym dol , guthlobate f.enarj nol ni pyrin, i_.mol yroxyfur,

triamrol : SSUTH A4t éroﬂlé“@foﬁuﬁlbéﬁé?@n‘?’ ﬁﬁf‘ﬂ’iet%raék@‘ﬁ‘&wgﬂgms Ch?"fmateg aromatics or

benodanpl , cﬂbﬁ@d‘t@t}aﬁpb@m@hb@hrbcﬁ@ea%h BR1016BERER%E, IEhl%HJe BQﬁésdﬁmetherne chloride,
cycl af I ur am d, fenfuram flutani], furamet ?ny furcarbani |
HlS

fur mecycl oRliPhpHpRYfrgcarbopsiushp cyclobemni praeaTins. ppepplasayeun fiagions algohols

pyrocar bol isghh LX}ERALDEX gweerétunaltﬁaf ctRES QY@ %sterd AR HRA L ER s ORELNA trhe VRS ethyl
such as: 5terbinafine, naftifine, butenafine,

3- chl or o- 7k¢ionez ethyy | mobutylgieiops - Ot t cxgloberagoneneytronglyl el aseluenss swelh as
as: dichl Ofdln&@tﬂ’li@m%hé’ lhd lﬂlﬂﬂétﬁ&l squJhQ)‘aHe Jrl Uy %Ql‘ nb?effégp%l%us exte ders or

captofol ; benzi'm dazol es such carbendazi m beno eri dazo
t hi aben8az etreersrarg toeier undeiistogd aﬂ@m%bﬂumeﬂd@ mrva@seo@sat§mﬂuaré$emperature and

al di mor ph, uﬁ?}&%{b‘&@%ﬁ? Preﬁs%péj ?&%&Hﬁ?‘l‘e Iaeq'{)jg %B&lﬁm@ SR Félgéegﬁed Ia}Edrocarbons or

f enpr opi nor tri trinmor eir ary
salts such ehs buthgy p@narw:pmepgqn-amd) Icubcma@u*lph (Smtablfaspﬂld camigrs are: for example ground

pdodecyl ph?g{é}ai > ﬁ-ﬁﬁ?“&uﬁh %gl HopRenzot hiazol Léael‘g aﬁ%ﬁl'ﬂgate montmorillonite or

152- mer capt obenzot hi azol'e; "benz ot hi ’hené f OXI
N-cycl ohexyliatdnmnmﬁ l@}nttlhianp@mmdmnhw«am@mls‘ssxﬁhdmcfmleljedwhechzxam, désnina and
such as,

Cecl of 131 o5 BRPEIF EOpBUITS 15 A bS bars Tma ey Fi Gayigpied navral
bor ax; f or nmksakydecacid, harbapdeiy depisiiteRini@, HANRPAbASraukh offorganic and
organic meals, and also granules of organic material such as sawdust, coconut shells, maize cobs

and tobacco stalks. Suitable emulsifiers and/or foam formers are: for example, nonionic and

anionic emulsifiers, such as polyoxyethylene fatty acid esters, polyoxyethylene fatty alcohol

25  ethers, for example alkylaryl polyglycol ethers, alkylsulfonates, alkylsulfates, arylsulfonates and

protein hydrolysates. Suitable dispersants are: for example lignosulfite waste liquors and

methylcellulose.

Tackifiers, such as carboxymethyl cellulose, natural and synthetic polymers in the form of
powders, granules or latices, such as gum arabic, polyvinyl alcohol and polyvinyl acetate, and also
30 natural phospholipids, such as cephalins and lecithins, and synthetic phospholipids can

additionally be used in the formulations. Further additives may be mineral and vegetable oils.

It is furthermore possible to use colorants such as inorganic pigments, for example iron oxide,
titaninm oxide, Prussian Blue, copper oxide and organic dyes, such as alizarine, azo and

metallophthalocyanine dyes.



-8 'N-net hyl ol chl or oacet am de, oxazol i di ne, par af onnal dehyde,

taurolin, tetrahydro-1, 3-oxazi ne, N(2-hydroxypropyl)-am ne-nethanol,

t et ranet hyl ol acetylenedlurea |soth|azdﬁThones such as:

N- net hyl i sot hi azol i n- 3-one, 5- chl oro- N- et hyl i sot hi azol i n- 3- one, 4, 5-di
chloro-N- e formul 0

Boct yl i sot hi 520l I e 3o ofer B AlBres OB Y I% 5ot RY A58 Hoe Nseeyte Pty
hi azol i n- 3bm¢m0 5an¢90%7b1hy1gbne i sot hi azol i none,

4, 5- benzi sot hi azol i none; al dehydes such as: cinnamal dehyde,

f or mal dehy I d Lnn

o- pht hal di gﬁg)eﬁ glgaﬁ ?%?ﬁggr%gﬁna iéri‘d’s%% ﬁe clive co%lrr%ulgcleco}(n%matlons below have synergistic
10t hi ocyana‘ctomet hqlthdmeﬁ‘iomyzmﬁ the aztmeeq01npamﬂdy¢®rbahtlsﬂshs aeopsn abay; the sum of the

quat er nary ds.. and uani

enzal kant SEARor at BEROU T HE Ry PaR ABETnaNURoRR ey guicble forbeing
benzyl di nekhyplogat ey | jgawainzgumocth| afd dod-comprising materials against wood-destroying
dichlorobﬁﬁz%@ di net hyl - al kyl - anmoni um chl ori de,

di decy! di mefRNGPENERI um chl ori de, dioctyl - di met hyl - ammoni um chl ori de,

N- hexadecyl - 15tri net hyl -ammoni um chl ori de, 1-hexadecyl -pyri di ni um

chl ori de, iPréfmw‘ea@Iglm tf:ﬁﬂﬁﬂ(lﬁls bﬁﬁnﬂgﬂeﬂ)mthicelqj'eﬁa)lnqﬁlﬁhdsﬁhc%hv@fosH;Ca&p&%is-(N-
di i odonet hyl sul phone I oda propynyl . al cohg

4-chl or ophéﬁg}%eéy F%@&W&W%W 05, BrHY F.oxids cappegl Oxidp cgpRep grbonate,
et hyl capbarsser sﬁph@’se:%c béd ARaas |0Mﬂpeﬁb&@tlécﬁo pedcRfa@BopRerdall bl @8@iréxyquinoline,
propenyl al cohol , I odo-2- propyn n- buty Fcarbanate

3-i odo- 2- prcawhylﬁphﬁhq&étiy PertitHatnare rense lmrvsado amiyfiEssy Wik copper(D) oxide and/or
cycl ohexyl ¢gsRampsgde. 3- 1 odo- 2- propynyl phenyl carbamat e; phenol s such

as: tribronophenol, tetrachl orophenol, 3-nethyl-4- chlorophenol

3, 5- dlneth¥1 4- chlorophenol dlchlorophen 2- benzyl- 4- chlorophenol
triclosan, PHEIPRSSals, SNEX 48 Wb isTsh ehenuimy dyigy ybla Z’B'Fltfle%ﬁl@? gs dichlofluanid,
o- phenyl ph%ﬁ?hualﬁa @&]?‘é?)’ﬂl@%ﬁb@tl cappanH@E%lt dhenol ,

4-(2-tert-butyl hylphenoxy phenol

254- ( 2-i sopropyl - 4- met hyl phenoxy phenol

4- (2, 4180 nBrASFIR dh eI émwaares @erlden wish fmidpzoles quahl asafor granple, clptrimazole,
metal sal t %1foﬁ§z§léopl'nﬁlba‘é@1§ WichilofD rBGhiMatiRgANR! @&%ﬂazgreoq&aoédﬁ%@%mba%me
- bronopol, broni dox brono- 2-nitro- 1, 3- propanedi ol ,

2-br ono- 4' Immpzy}@y pg‘@@gt@ﬁtﬂq @m]mlgraz,:ﬂnﬂumlzole and their metal salts and acid adducts. Particular
br ono- 3-ch I

13- bromo- 13 e s el o SRR 0D HRERS I RANGie and acid adducts

1, 3-di brono-4, 4,5,5-tetranet hyl- 2- |n1dazoI|d|none dichloram n T,

3, 4-di chl OIPQf(fgpq)ce 1s @ivefi tohmigtured o penflufen with benzimidazoles such as carbendazun benomyl,
2, 2-di o 0,

Shal anay naf Sgasle [{ETERRRE IR nerter, PRI R ercto U RO e it
sul phone, phanrydaz¢lg, 2- di chl or o- 2- cyanovi nyl ) sul phone,
trichloroisocyanuric acid; pyridines such as:

1- hydr oxy- i . ,
tetrachl or %mgé%ﬁcg qu{v Pcpﬁony Sgi’ﬁ}% g?%fg%ﬁ?ﬁ?%{f%gﬁo@ maﬁ%%sasum %2 f?Trl example,
di pyri t hi oaklimdrplhy dmethombspigt dodéméph,2 fAindorph, fenpropidin fenproplrnorph tridemorph,

trimorphamid and their arylsulphonate salts such as, for example, p-toluenesulphonic acid and p-

25  dodecylphenylsulphonic acid. Particular preference is given to the mixture with fenpropimorph.

Preference is given to mixtures of penflufen with pyrethroids such as, for example, permethrin,
cypermethrin, bifenthrin, cyfluthrin, deltamethrin, prallethrin, fenvalerate, allethrin and
ctofenprox. Particular preference is given to mixtures with cypermethrin, permethrin, bifenthrin

and etofenprox.

30  Accordingly, the invention also embraces compositions comprising penflufen and at least one

further compound from the group consisting of copper oxide and thiabendazole.



10t ri met hyl pentyl)-2(1H) - pyri di ne; net hoxyacryl ates or similar such

.as: azoxystrobin, dinoxystrobin, fluoxastrobin, |cresoximnmethyl,

nmet om nostrobi n, orysastrobin, picoxystr?ﬁﬁ n, pyracl ostrobin,
trifloxystrobin; netal soaps such as: 15salts of the netals tin,

copper and I\#rg&ley}”tﬁé"inmnggr? Emlf)la%ets Y o3& %ﬁié woddES ri%ﬁ% gﬁteri@l@‘?@%{@f D8h Gt least one
aci ds and phosphoric acid, such as, for exanple, Tin naphthenate, tin
oct oat e, t icomposgicnyrhbmexammEEndyfen pml o llesitage fitriher ghogopibfren theignoup consisting of
benzoat e, : copper octoate, copper
2-ethy|hex%ﬁ@%ﬁé?&%%ggggﬂg%%geé, copper phosphate, copper benzoate,

zi nc napht henate, zinc octoate, zinc 2-ethyl hexanoate, zinc ol eate,

zi nc phosphiregver iinbashienmoianr L2Gnkuad, ssalisisglsutht, adien siad t@anpobitibh eomprises
netal s tin,_ copper., zing,. and_al chro es .and di chr.omat es uch

ns, 1 or Sex SRRl B RS s Raon R L B PP ERI Oy D ts U When the
pot assi um dompssirivat @mppedsaks - W8S by orsdhe ,of Coppayimsiph phatls, — COBPBY weight of
chl ori de, cqﬁgﬁr borate, zinc fluorosilicate, copper fluorosilicate;

oxi des sucH“48"“250xi des of the nmetals tin, copper and zinc, such as,
for exanple, tributyltin oxide, Cu20, CuQ, Zn0O; oxidizing agents such
as: hydr ogenpgeacdatiydeigh palcataicigtids ths fixtHeanst bePRUSAF@RNAE @ixture comprising

di t hi ocar ba s such.as: - 10 - L . .
cufraneb, f 8?%&&? @'E‘és@rtﬁ?ﬁ\%owaw&xfmfwmw ORItV of GPRAST BTAT phikiaRendgzole
di um dijpet hptdinbRotien bR WEed RRALRSEhBHPAIIRS dythele hicpan HRaral @,
mancozeb, maneb, nmetam netiram thiram zineb, ziram nitrites such

as: 52,4,5,6-tetrach| oroi sophthalonjtrile, disodium o
cyano- di t hfpﬁ?fiﬂ%ﬁ’oﬁa&r Pransst @ syeh Aol fosgulatipos, where & (b dheosigpriRier G ionly biocide
and its copR@butSaktotier QLRI cofdpBEds o8 @5 caftndidg Wl Bioda StuSt&ilesaBactericides or
bet hozaxi n, 5-hydroxy-2(5H)furanone, 4,5-benzodithiazolinone,

4,5-trimet WF‘éﬁéiﬂf’tﬁQT gﬁqypglq]%@{oadqlothe activity spectrum or to prevent the development of
N- ( 2- p- chl g&bgrzoyl et hyl ) hexam ni um chl ori de, 2-oxo-2-(4-

hydr oxyphenypacet ohydr oxyci nnanoyl chl ori de,

tris-N-(cyclohexyl di azeni undi oxy) al um ni um )

N (cycl! heﬁwlesﬂa%éﬁwml%mmwww fiiRuisy arpfer gyemplssthe fpllewing sompounds:

bi s- N(cycl ohexyl di azeni undi oxy) copper, iprovalicarb, fenhexan de,

Spi roxam Nesaz6Rs fepam d, diflumetorin, qui noxyfen, fanbxadone,

pol yoxorim aci benzolar S-nethyl, furanetpyr, 15thifluzam de,

met hal axyl - M bent hi aval i carb, metrafenone, cyflufenamd, tiadinil,

tea tree oPFecomRRIRoxhEaBHol bromyiconazele, oeyprgsopaspleai dickyuizazal i tdifgnoconazole,
al one or i RERIRNGRL 8fbxl 0RO biBREdle, TRILBEdnGlote, TLBRRGhAD e B8silazole, flutriafol,
abanectin, acephate, acetam prid, acetoprole, acrinathrin, alanycarb,

al di carb, &treuweyiasxacanagele.imitegegnazold incanazelephzclehypfre i netpaniazple, penconazole,
ani dof |ZU”eEJerﬁ‘:'3hatzBl%,Z’ l%ﬂl%cgﬁz&ﬂe,n ; siﬂ%&ﬁ'a{og&htt%}bﬂcor@%dlé]phgﬁc&azaé,l ntﬁgfﬂrchcfou,
M azocycl otrin, BaCI|FUS thuringi ensis, barthrin,

4- br ono- 2( fiadhnereb phisonaedle and wiidvosaptesnt yhejrng:iq] salisfahdiaridadsivéty| ) -

1H pyrrol e-3-carbonitrile, bendiocarb, benfuracarb, bensultap,

bet acyf | ut B Ritgghrin,

clotrimazole, bifonazole, climbazole, econazole, fenapanil, imazalil, isoconazole, ketoconazole,
lombazole, miconazole, pefurazoate, prochloraz, triflumizole and their metal salts and acid
25  adducts;

pyridines and pyrimidines such as:
ancymidol, buthiobate, fenarimol, mepanipyrin, nuarimol, pyroxyfur, triamirol;

succinate dehydrogenase inhibitors such as:



bi oresmethrin, bioallethrin, bistrifluron, bronophos A bronophos M
buf encarb, buprofezin, 25butathiophos, butocarboxi m butoxycarboxi m
cadusaf os, carbaryl, carbofuran, carbophéhbthion, car bosul fan

cartap, chinonethionat, cloethocarb, _ o

g ( 32'13” Op 33(3 dgnln ﬁoﬁ%}‘%cggéct}ﬁ{d %@g;g g;@g@-@@ggggéd %gsﬁll&x%d} RRRREX Y tanil,
chl or et hox yiiremetpyth [figrdrbaalp furmegyaloss mebwilnpﬁugqil olirdﬂdmft)i‘ma,zmctsﬂfovax, nicobifen,
chl onnepho met hyl ] - N -cyano- N

met hyl et ha%go%rhg% é@cglfbﬁ’flﬂg S?l%cap;jéeng lorpyrifos A chlorpyrifos M
cis-resnmethrin, clocythrin, clothlazoben cypophenot hri n,

cl of ent ezi mapitimleme ghrvstivesysachighos, cycloprothrin, cyfluthrin,

cyhal othrin, cyhexatin, cypennethrin, cyromazin, decamnethrin,

del tanmethri n d |af thluron
ai al 1 phds, g hein GRS e R R Hy et Fe, DG
di chl of ent hi on, dichl orvos, dicliphos, dlcrotophos di f et hi al one,
difIubenzumdnhmmﬁm®$hmhaﬂ, 3, 5-di net hyl phenyl net hyl car bamat e,

di met hyl (phenyl ) silyl met hy1- 3- phenoxybenzyl et her,

di met hyl (4-€ - p X yl ether,
d.nethy|v.d‘%@@?*@@?@ﬁ?ﬁ%&%X& 1%%3?%%:Q$Qgﬁ%gﬁﬁi
equ5|Ianate,enanectin,enpenthrln,endosulfan,o-ethyl0-(4-nitropheny|)
P- 10phenybprosydhotmstibcat e, esfenval erate, ethiofencarb, ethion,

et of enpr ox, etrinphos et oxazol e, etobenzani d, fenam phos,

 enazaaut kS BbLB OX hea SR KL A LAt oy fenobucar b
fensulfothlon fenthion, fenvalerate, fipronil, flonicamd,
fIuacrypyrmnmﬂbﬁmaﬁdeh$Sﬁmh@ycloxuron, qucythrinate, flufenerim

f 1 uf enoxuron, 15fl upyrazofos, flufenzine, flunmethrin, flufenprox,

fluval i nat gy, p t f

fosthiazatgl,dnﬁ(ggﬁeﬁ&?%]%I frggﬁﬁ' grgaﬁaﬁg?enogn)ﬁﬁﬁiﬁﬁ%&éﬁ?**ﬂtndmnmph
58-89-9), h@m@ph@@ﬂ@sdﬂhexmm$mﬂmn@m$mm@myuh1@zc&muhydﬂdnakh&ﬂmomamdandp-
hydroprenedodcc lhenlm€an£am9 i mprothrin, indoxycarb, iodfenfos,

i prinomectin, YB 4] i Sazophos, 20i soam dophos, i sofenphos,

i soprocarb, isoprothiolane, isoxathion, ivermectin, kadedrin,

| anbda- cyhakwbtiazoles $ugh eaur on, mal at hi on, nmecar bam mer vi nphos,
mesul f enphos, netal dehyde, nethacrifos, netham dophos, nethidathion,
met hi ogarb @l carb, mlbenmectin, nonocrotophos,

nDX|ecﬁ?n Qigﬁéﬁﬁﬁgkﬁﬁgﬁ§lhe ni t enpyram noviflumuron, onethoate,
oxanyl , oxydenethon M oxydeprofos, parathion A, parathion M
penfluron,bpepm@mhﬂwm#mzbéﬂmphenoxyphenoxy)-ethyI et hyl car bamat e,

phent hoat e, phorate, phosal on, phosnet, phosphanidon phoxi m
pirimcarby hrin, profenophos,
pronecar b, p&o%g%@gg}%%hghﬁéngkgg%w I ophos, J“g% ‘ot hoate - 12 -
pynetrozin, pyrachl ophos, pyridaphenthion, pyresnethrln pyret hrum
pyridaben,bgynmﬂh$ykhapyrlnld|fen pyriproxifen, pyrithiobac-sodium

qui nal phos, resnethrin, rotenone, 5salithion, sebufos, silafluofen,

spinosad, Spi §GAE N {ER MSBIERIEST] § Benziildt L GBRar Y| PT OF OS,
20  boron compounds such as:
boric acid, boric ester, borax;
formaldehyde and formaldehyde-releasing compounds such as:

benzyl alcohol mono-(poly)-hemiformal, n-butanol hemiformal, dazomet, ethylene glycol

hemiformal, hexa-hydro-S-triazine, hexamethylenetetramine, N-hydroxymethyl-N"-methylthiourea,



tau-fluvalinate, taroils, tebufenozide, tebufenpyrad, tebupirinphos,
teflubenzuron, tefluthrin, tenephos, terbam terbufos,
tetrachl orvi nphos, tetranethrin, tetranﬁﬁhacarb thlacloprid,
t hi af enox, thi anet hoxam thiapronll t hi odi carb, thiof anox,
thi aZOphOS’N 1tngt'h BMH#)FHXE éntﬂihg r‘%%ﬁ’l‘amet 18@%&% dtehﬁuoﬂgl Feﬁ@ﬂ ro 3-oxazine, N-
tral onet hrin, ans %rln triarathen, trlazo hos, té,
triazuron, (- hYCh’bﬁyprQimll)-,amm@tmqtﬂalnulm;ttrmnf;thylo1| anﬂylhmdaxrebl vam dot h| on,
xylyl carb, zetanethrin; herbicides and al gi ci des: acetochl or,

aci fluorfen, yacl onife ch acrolein, alachlor, alloxydim ametryn,

am dosul furon, amtro annDnlun1squhanate ani | of os, asul am

atrazi ne, azafenldln, a2|ptrotryne azi nmsul fi non, 15benazoli n,

benf | ur al i N-mbibplfsathegaline]- otlfensul f QFObWIO-Ham@hMﬁpdﬁhid@Jin{iemEazone 4,5-dichloro-N-
benzof egca%bt Hoﬂlzz%)z in?‘%ur n, 5-ch PO RY 1soStH¥zol gne szopﬁ'E -1 aza _4, 4.5-
borax, bromaci| i d&, br ono nOX|n1 'Bron But
butanifos,t@mmhﬁhwnameKMh@me£Sbmahamhmﬂuwhenzoyl pr op, bronDbutlde,

but roxydi m carbetam de, carfentrazone-ethyl, carfenstrole,
chlonethoxxfeﬂ chIQranben chl orbromuron, 20 chlorflurenol,
chl ori dazon, eﬁf Uhif on, chlornitrofen, chloroacetic acid,
chloransulan}nethyl C|n|don et hyl, chlorotoluron, chl or oxuron,
chl or proph ahmamzﬂﬂ&hma,u fdrmnldehyde, fgﬂmﬁﬂamhhydelﬂ-lﬁbmbdimﬁhﬂI,de]ﬁ}idﬂ,rmlbﬁ‘nlgdldiﬂdehyde;
ci nof ul suron, clefoxydim clethodim clonazone, chlonmeprop,
clopyralidﬂnm% ggg%' cyana2|ne cybutryn, cycloate, cycloxydim
chl or oxyni | i na op propargyl, cunyluron, clonetoxyfen
cyhal of op, cyhal of op-but yl, clopyrasuluron, cycl osul f anur on,
25di cl a8ul ahwcydmamdnhedryﬂrhtopmzduhtahﬁemmﬂ@psn@pistbliocjaoaitexp, di et hatyl,
di f enoxuron, difenzoquat, diflufenican di f | uf enzopyr, di nmefuron,
di mepi pera i nitram ne, dinoseb, dinoseb
acet at e, %ﬁ%?g%gg&gﬁgﬂéﬁgﬁ$§hﬂﬁsaj ?€HMda%huat di t hi opyr,
di uron, DNOC (2-nmet hyl-4, 6- dlnltrophenol), DSMVA (di sodi um
met hyl ar sohatzeljcpni(nz 4- di chhlcridrphenoxy))atzeltdimﬁtlardti:tmde@damm dal apdiigride,
gg‘g (r)TErTFf’ yn, ’D%I&al Caﬂr'%ﬁc?ddac ai_lnfng lngu;%’[? lplﬁ% L & y% bHE)J:ac‘) é)nlz tg{/)l-alky?%H%grlugma(r:ﬂloride,
di net hanet ﬁﬂcyidlmemﬂammﬁumaﬂIMC el’diﬁtmtyﬁ}ﬂimctl&l?ﬁiﬁ}n(nﬁumt thlondc N-hexadecyl-

R ERAT e P e I e (L R e

et hoxysul furon, fenoxaprop, f enoxaprop-P, fenuron, flanprop,

f | anpr op- I\/ﬁodﬁdeaiza‘eauilvéslﬂudnas: fl uazi fop, fluazifop-P, fuenachl or,

fluchloralin, flufenacet, flunet ur on, fluorogl ycof en, fluoronitrofen,

; Lﬁg;g?:ﬂ?‘%ﬁ%dsog%ﬂxLﬁi Sg%({)rieué a[?{ﬁéylglg ?(;OEJP FI%ropherfyﬁ-gl-qgtfc()glgggrgylfonnal,

fl anprop-i scbmrmqoy B-diipdd-2- pfo@myret11yrchnumlab oz a,emeﬂuaw altdholyi PBrOPYIL,3-diiodo-2-

flum oxzim e ox2| rsul fyron-nethyl

{1 Ut i acet PREET) 0B Brtat orgy el E i g cara BBl ey carbamate, 3-

hexazi nonejodbQ-fragamedyblaRaRkarbhiS &b, r30ibﬂlc5 %mpymméagnraarbmﬁax apyri fop,

i mazapyr, |nazaqU|n i mazet hapyr, ioxynil, 1sopropalin,

i mzosul furﬁ zonox, isoxaflutole, i mazapi c, ketospiradox,

| act of en, ‘?ﬁ‘&l‘?ls 3 nuron, MCPA (2-(4-chl oro- 2- met hyl phenoxy) aceti c

acid), MCPA- hydrazi de, MCPA-thioethyl, MCPB (4- 15

(4-chl oro- &mﬁ&mhmenwmmmmamg axma)lyl 1EISRPIHefb], MBERMmefylR-chlorophenol,
metam  netam fo metam traon,

nmef enacet , rrefl ui di de, ron,
met azachl ofieh mph%@m’m fit}é&w%e% figlosane diclspmh diesshloyopkene, p-hydroxybenzoic
met hyl dynT @fers rﬂelsﬂwidpﬁeﬁ@ﬁ ﬂLﬂﬁﬁ(ﬁﬁﬁh@i; p PR ?Bhé}ﬂw MQQetﬂfHEﬁﬁ%@tll\]%mnoxy)phenol

netri buzin, ITE'[SUfIII‘OI’l | inate, nona , honal i nuron

( monosadi uﬁ(%ﬁowpylér@ﬁhﬂp@poxmevla&Q%dlmﬁ@mb@pmhm@k ebériheir gikali and
20napr oani Lijghee HaPmeRAGIde, naptal am neburon, nicosul furon,

microbicides with an activated halogen group such as:



- 14 - sethoxydim sifuron, simazine, sinmetryn, sulfosulfuron,

.sul fonmeturon, sulfentrazone, sulcotrione, sulfosate, tar oils, TCA
(trichloroacetic acid), TCA-sodium tebut'am tebuthiuron, terbacil,

t erbunmet on, terbuthylazine, terbutryn, thiazafluoron, thifensulfuron,

thi obencar B b 00aERaR., | o bt KR Mrobdibai ﬁabh) 4% ALt Mdone, 1-
tri benuron, rotnrﬂl%c 1opyr, tridiphane, trglm’ertogzni nlg F(#ﬂfb ) ara%“tcycg one,

t hi di azi mi frondi- 9121@}93;4545 §-tatingtbyi-F-uridazolidieome) aﬁbronﬁrlbméps’tﬁdne chloracetamid,
CO- conpone X1 &lr f Vi rgi st )
effi cacy. lgrahnrs.'nen%o%g gﬁ) o1 (.{ 4, Q %\% tL:t?Jlﬁt}g?ﬁ%Pfdgé)oi’ﬁmgl%ouc{}n%lé%xggogd%hcl cﬁ%hloro
t he i nvent i(3h)-d2peind-Jeenct he2, tdgimeomﬂmtﬂle-ptdp@namdu,r r elrﬂ:ébm)fmotﬂj‘bdlcyanobutane

wood- degt r n asidi o tes t.o.be

CONMpPOoSi ? [ OEXIO egP %Eézoﬁ%tme“g:o/% o amgéphen)élg%crhve%fyanf’ﬁvmygi;st“}p%‘fe ?lheflél (op-qigdlpro-2-
can be det eysovied) bypHoas tridétreiskyaruric géter al , t he use concentrati ons
are in the range from0.001 to 5% by weight, preferably from0.005 to
1.0% by wei %1"% t| ve conpound, based on the naterial to be
preserved. PYHe"s r'W/ fon relates in particular to a process for the
preservation of wood and wood-conprising 15 materials, characterized
in that the-hyody-Bpytidiectiiond- ¢cadprhar nGuraNay | 8, i M¥nf r Eat e;dlts)gi t f2trachloro-4-

penflufen an ne di.luent or sol vent i on

Ui |1 | e SR TS AN b PR P, PSP, SR meiyL6-(2.4-
conpounds, thayetpapdityl 1 Hppfieng, drenchi ng, subnersion, inpregnation

or in any other manner. Preference is given to industrial

i npregnati on [0Cesses such as the vacuum doubl e vacuum

vacuum preé‘?ﬂ@éyaﬁlfyaﬁ?sé%?&ﬂé”b‘ﬂbﬁsess 20There is a | arge nunber of
processes for treating wood and wood-conprising materials with
preservat i ¥gsystbba, pliR68ss86sn, balaastd, eesdsigtmetiylaGtdniiastebi) hyshdi@bin,
i nvention; however, the{ 0gre fgjfjrtheg processes practically enployed.

Pai nti ng i &8GR PYEglofFduL fdIREHOBE| yi ng t he wood preservati ve.

In nost cases, a plurality of process steps are required to achieve

t he | oadi nglefaegﬁabgﬁdhasBoth wat er- and sol vent - based wood 25
preservatives may be enpl oyed. Retention i. e. the anmount of wood

presery t|v t he wo referabl y, 60-.200.

D ot 2115 1 Ly s coPree SbEhs e RIBoriy s Bt St oi aisends and
and ret ent pBRghdicmtidaguch s, PRtieRdnh)g) tin mBpHikRate Ao cRhteStbIehSINOAN0dd) 8n oleate,
wood is prefgéggg%%subnersed conpletely in the wood preservative in a

bath for alif fadepgpalsi FRPPEN2Phtheialsn FOpREr %foaiehgopﬁ?re%%twa@ﬁawte copper
depends i NbRhteMopPerPRodphfic, 3OER BeLAB! AR mapheraRE2iSd BHTBA S 1200 2téﬂ{§%exanoate
The penetration depths achi eved on subner si on cor respond rough

t hose achi éegletipaincphriphatpginchsezogehi evabl e wood preservative
retentions - 15 - are preferably about 100-500 g/ nR. Trough

drenchbpg iigiadsakPQ&hal; submersion process. Here, wood is subnerged
preferably for a period of several hours to days, which allows

uni form and deep, penetration to be achl eved. In industrial wood

preservat i &Hts 9§ rﬂéEf Belals i, FPPEH ik A9 ARS) SPIE sat dishippics syl ag, dor example,
obtain a gogpel I%Idi'dk%ade-x'lQﬂef QPR H88P, ftasdivh BidhioRAteO é}otﬁsgﬁm chromate, copper
protection agent I'n c i nder pressure i'npregnat i on, e wood is
treated i nsdprkaid, pemperchivridpcapres porate Dopraigrosyican, cph@rﬂy@rembfratqz\ood t he

i nt ended purpose, the noistness of the wood, the wood preservative

used and tjggdesiyfd penetration depth, vari ous processes are

enpl oyed. The best protection is achieved in the full-cell process.

Here, first, a vacuumis applied and the wood preservative is then
pressedsi npdidesns thesesils i €PPNST e Zhicesish pss for exanple; titwhdtimenidee £1.Q, CuPsZnO;
possi ble to achi eve very high uptake rates; the wood preservative

retention pgiaRRQUbetea/Q0 kg/ nB. The enpty-cell process (for exanple
the Lowy process% I's preferably used for types of wood that are

hydrogen peroxide, peracetic acid, potassium persulphate;

dithiocarbamates such as:



20Pr ef erabl y, vacuum and pressure phases alternate w thin short
intervals. The doubl e vacuum process is preferably enployed for

i npregnating dry wood. Here, the cell islpreferably evacuated in a
first step, and the cell is then flooded with the wood preservative

and the wo dre d a ph u .
vacuum i s % e%%Pe a%%ﬁﬁ ?Sé%gﬁgvqubgkgé%%ﬁp ﬁrggH'Efﬁﬁmm%FXﬂﬁt- sodium
and wat er - ldasﬂhtylcmmaqueste,rpoasmmﬁmm;yldmeloemrpémmeahanctcrzeli lniageb, metam, metiram,
25pr ocess, t.he retentlon of wood preservative is preferably 20-40

kg/ 8. WoodBadir “CdMposites protected with penflufen can be

prepared, for exanple, by mxing, in particular extruding or

spr ay- noul aitrigs swhast particles, a thernoplastic polyner and

penflufen, if appropriate in the formof a fornulation, and

optionally . fo at.i.on. ayl rie nal energy

Sovod Compoer T ELBLh ool ooyl oAy

i ncor poration net hod. Fbre penflufen, if appropriate |n the form of

a formnul at iqomelines satlded to the glue |iquor and this biocidally

finished glue is applied in a customary manner to the chips, in
partlculargapgl 1dﬁ£ amggz%rgtgfor - 16 - exanple in the case of
chi p boards or B 08T s) mﬁpﬁﬂled via rollers to the veneer (for
exanple in the case of plympod) In the surface process, the

penf | uf en, otlfer Ayppicidpy dndbecterividehenchas:m of a fornul ation, is sprayed to
the tinber product or applied using a roll. In a nmanner accordlng to

t he invent fen in 0 Lesef vat i

possi bl e tlgetﬂgzap%ﬁb'ﬁzh&%%mg%@fﬁa nﬁ%%d4 con ‘%Zai%nhﬂar%a et e'r%@ 1meth¥1‘fme(d,fﬂin€'/?éﬁh§one
agai nsthmM&Zetedﬂasml;ﬁnagrlémasmdxaﬁWmet es. Here, penéiddf en nmeets the -0X0-2-(4-

hi gh requi respect to ehavi o

col our and X%E fifﬁ)ﬁ?ef@ygﬁgf%‘l@@rﬂ?/y al%?réfi entfls%\]géﬁﬂ?}??ﬂg Ze&tr%rdr‘ixari%&m"m
in spite ofN- bﬁommhtmﬁnm@}tﬂﬁmﬂﬁ@ndl tarons gausegofaskidnhe USEltsOf  bis-N-
drastic ap I| gtl&ﬂ1groc$ s, Wwhich, requggtly, gre not net by

active co fege HUmGIgrRrapRety  AREPVALEPn SERSKRIGH at REGEHIRE: fﬁﬁ"ﬁi"l’m‘d
These pr Opﬂfﬂuln%ﬁ)rﬁl’ e qiReHYRAN C BchoRNRRAe, DI oBydxBrith N €adiieXEdire - aacﬁpr dlﬁr}gmetpyr
to the |nvent|on by virtue of synergistic actions. - npl e

17
Exanpl d51: tifiyzapide; 6}?“16@&% Prrlﬂ@i“ahfaﬂe;omarﬁfe@n%fC%’%ﬂaraést%w rr@a tree ol
basi di orryc eh&dxMieabl um pi eces were punched out of col onies of
Coni ophora put eana, Poria placenta, Lentinus tigrinus, Coriolus
versi col or and d oeophyl l.um trabeum and i ncubated on an agar nutrient
soi |l at 5 26cZoTh-y-rsiaitg wAlisT alpneeor fcomerntedfinte RelyRep RS- act i ve
conpound-conprising nutrient soil was conpared to the | ongitudi nal
grow h w t haudicagi tion of active conpound and rated as inhibition in
percent (incubation tinme: about 1 week, depending on the fungal

grow h of the conparative sanple vvrthout active compound). The active
conmpound ¢ BPROEKHR: éerpaﬁtemﬁgtammﬁpnrcetorm pemggthring plarysarp diearb, Aigpxxgard, ajdrin,
L1111 28 Candedp Of1ghPMbhE@RBrin, amidoflumet, amitraz, avermectin, azadirachtin, azinphos A,

azinphos M, azocyclotin,

Bacillus thuringiensis, barthrin, 4-bromo-2(4-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoromethyl}-
1H-pyrrole-3-carbonitrile, bendiocarb, benfuracarb, bensultap, betacyfluthrin, bifenthrin,
bioresmethrin, bioallethrin, bistrifluron, bromophos A, bromophos M, bufencarb, buprofezin,

25  butathiophos, butocarboxim, butoxycarboxim,

cadusafos, carbaryl, carbofuran, carbophenothion, carbosuifan, cartap, chinomethionat,
cloethocarb, 4-chloro-2-(2-chloro-2-methylpropyl)-5-{(6-iodo-3-pyridinyl)methoxy]-3(2H)-
pyridazinone (CAS-RN: 120955-77-3), chlordane, chlorethoxyfos, chlorfenapyr, chlorfenvinphos,
chlorfluazuron, chlormephos, N-{(6-chloro-3-pyridiny)methyl]-N'-cyano-N-



100 12 25 2 Coriolus versicolor 100 15 78 3 Lentinus tigrinus 100 17
.37 4 Poria placenta 100 3 45 5 d oeophyl | um trabeum 100 11 18
Penflufen (1) acts markedly better against wood-destroying

basi di onycetes than (I1) and (l111). - 18 - Exanple 2: Synergi sm

tests M/C6|n{ Iﬂﬁléﬂ#aﬁgiﬁﬁda%&e,e chY ?cglﬂdc}ﬁb'rhyfﬁfos %ﬂfo }ﬁfongt &F -resmethrin, clocythrin,

wood- dest r oy ungus 1 n que tion and” 1 ncu ate
extract/ peptOﬁn@Ob@ntcafpmhnlgathrut rdlefpntezam acouataplRB.C. cyﬁﬂoghogr owtldprathrit, heyfluthrin,

hyphae with was conpared. The m ni mum
inhibitory oncen% gy%ulﬁk*%ﬁﬂgggg?qgiwas the concentration at which
the radi al hyphae growth was suppressed conpletely.

decamethrin, deltamethrin, demeton M, demeton S, demeton-S-methyl, diafenthiuron, dialiphos,

5  diazinon, 1,2-dibenzoyl-1(1,1-dimethyDhydrazine, DNOC, dichlofenthion, dichlorvos, dicliphos,
dicrotophos, difethialone, diflubenzuron, dimethoate, 3,5-dimethylphenyl methylcarbamate,
dimethyl(phenyl)silylmethyl-3-phenoxybenzyl  ether, dimethyl(4-ethoxyphenyl)silylmethyl-3-

phenoxybenzyl ether, dimethylvinphos, dioxathion, disulfoton,

eflusilanate,  emamectin, empenthrin,  endosulfan, O-ethyl = O-(4-nitrophenyl) P-
10 phenylphosphonothioate, esfenvalerate, ethiofencarb, ethion, etofenprox, etrimphos, etoxazole,

etobenzanid,

fenamiphos, fenazaquin, fenbutatin oxide, fenfluthrin, fenitrothion, fenobucarb, fenothiocarb,
fenoxycarb, fenpropathrin, fenpyrad, fenpyroximate, fensulfothion, fenthion, fenvalerate, fipronil,
flonicamid, fluacrypyrim, fluazuron, flucycloxureon, flucythrinate, flufenerim, flufenoxuron,
15 flupyrazofos, flufenzine, flumethrin, flufenprox, fluvalinate, fonophos, formethanate, formothion,

fosmethilan, fosthiazate, fubfenprox, furathiocarb

halofenocid, HCH (CAS RN: 58-89-9), heptenophos, hexaflumuron, hexythiazox,
hydramethylnon, hydroprene,

imidacloprid, imiprothrin, indoxycarb, iodfenfos, iprinomectin, iprobenfos, isazophos,

20 isoamidophos, isofenphos, isoprocarb, isoprothiolane, isoxathion, ivermectin,
kadedrin,
lambda-cyhalothrin, lufenuron,

malathion, mecarbam, mervinphos, mesulfenphos, metaldehyde, methacrifos, methamidophos,

methidathion, methiocarb, methomyl, metalcarb, milbemectin, monocrotophos, moxiectin,
25  naled, nicotine, nitenpyram, noviflumuren,
omethoate, oxamyl, oxydemethon M, oxydeprofos,

parathion A, parathion M, penfluron, permethrin, 2-{4-phenoxyphenoxy)-ethyl ethylcarbamate,
phenthoate, phorate, phosalon, phosmet, phosphamidon, phoxim, pirimicarb, pirimiphos M,

pirimiphos A, prallethrin, profenophos, promecarb, propaphos, propoxur, prothiophos, prothoate,



The synergi smwas determ ned using the nethod described by Kull et
.al. (F.C. Kull, P.C. Eismann, H. D. Syl vesémr owi cz, R L. Mayer, Applied
M crobi ol ogy 1961, 9, 538-541). The fol Tl b ng rel ati onshi ps apply:
QABSI Q@ SI =1 neans additivity SI > 1 neans ant agoni sm SI <1

nmeans syner, C f e

@ = conce Ilrngtﬁzg)rﬁ I% 2l g&a e QBDth\Aﬂ E pgl%BﬁétBﬁ%CCp %e& = éo c@?\%e?atply%%m
of substan@Erlwdnfnn,mhepremfﬂmemmlaobagﬂoCbtlim,NB at which microbial growh

I S suppressed B = concentration of substance A in the
concentratlgﬂagﬂ A/ B at which mcrobial growth is 20 suppressed 2.1
Conbi nati ons of peéenflufen and thi abendazol e agai nst the

wood- destroyi ng organi sm Coriol us versicolor M C against Coriolus

ver si col or r§spytiyinSptepensf | ufen 0.3 penflufen : thiabendazole 9 : 1

0.3 0.91 penflufen : thiabendazole 3 : 2 0.3 0.64 penflufen :

thi aben g az (s"llxlﬁhl%n, (Szg'bu(POS,SsiBﬂggfele @ﬂ%s‘ﬁ&,@ﬂirddi&@e& Qﬁpoq%%n? sﬁfoiep?supprc?fog T

t hi abendazo

tau-fluvalinate, taroils, tebufenozide, tebufenpyrad, tebupirimphos, teflubenzuron, tefluthrin,
temephos, terbam, terbufos, tetrachlorvinphos, tetramethrin, tetramethacarb, thiacloprid, thiafenox,
thiamethoxam, thiapronil, thiodicarb, thiofanox, thiazophos, thiocyclam, thiomethon, thionazin,
thuringiensin, tralomethrin, transfluthrin, triarathen, triazophos, triazamate, triazuron, trichlorfon,

10 triflumuron, trimethacarb,
vamidothion, xylylcarb, zetamethrin;
herbicides and algicides:

acetochior, acifluorfen, aclonifen, acrolein, alachlor, alloxydim, ametryn, amidosulfuron, amitrole,

ammonium sulphamate, anilofos, asulam, atrazine, azafenidin, aziptrotryne, azimsulfuron,

15  benazolin, benfluralin, benfuresate, bensulfuron, bensulphide, bentazone, benzofencap,
benzthiazuron, bifenox, bispyribac, bispyribac-sodium, borax, bromacil, bromobutide,
bromofenoxim, bromoxynil, butachlor, butamifos, butralin, butylate, bialaphos, benzoyl-prop,

bromobutide, butroxydim,

carbetamide, carfentrazone-ethyl, carfenstrole, chlomethoxyfen, chloramben, chlorbromuron,
20  chlorflurenol, chloridazon, chlorimuron, chlornitrofen, chloroacetic acid, chloransulam-methyl,
cinidon-ethyl, chlorotoluron, chloroxuron, chlorpropham, chlorsulfuron, chlorthal, chlorthiamid,
cinmethylin, cinofulsuron, clefoxydim, clethodim, clomazone, chlomeprop, clopyralid, cyanamide,
cyanazine, cybutryn, cycloate, cycloxydim, chloroxynil, clodinafop-propargyl, cumyluron,

clometoxyfen, cyhalofop, cyhalofop-butyl, clopyrasuluron, cyclosulfamuron,

25  diclosulam, dichlorprop, dichlorprop-P, diclofop, diethatyl, difenoxuron, difenzoquat, diflufenican,
diflufenzopyr, dimefuron, dimepiperate, dimethachlor, dimethipin, dinitramine, dinoseb, dinoseb
acetate, dinoterb, diphenamid, dipropetryn, diquat, dithiopyr, diuron, DNOC (2-methyl-4,6-
dinitrophenol), DSMA (disodium methylarsonate), (2,4-dichlorophenoxy)acetic acid, daimuron,
dalapon, dazomet, 2,4-DB (4-(2,4-dichlorophenoxy)butanoic acid), desmedipham, desmetryn,

30  dicamba, dichlobenil, dimethamid, dithiopyr, dimethametryn,



T

- -19- 2.2 Conbinations of penflufen and fenpropi norph agai nst the
wood- dest royi ng organi sns Coni ophor a putggna and Lentinus tigrinus
MC (ppm SI Coni ophora puteana Lentinus”figrinus Coni ophora puteana
Lentinus tigrinus penflufen 1.0 0.5 penfl ufen : fenpropinorph 7

3 0.7 0.5 Quf0 0 ThaRR biH[S oty BIBRSHRABRE M haf), Aordeell, Qrirfrath, @i
penfl uf en :Q}g@eﬁlp?’op?rmr’p% 1:@6”1 (PReply i alc), esprocaro, ethalfiira ,e(t)hﬁﬂnuron,
ethofumesate, ethobenzanid, ethoxyfen, ethametsulfuron, ethoxysulfuron,

fenoxaprop, fenoxaprop-P, fenuron, flamprop, flamprop-M, flazasulfuron, fluazifop, fluazifop-P,
fuenachlor, fluchloralin, flufenacet, flumeturon, fluoroglycofen, fluoronitrofen, flupropanate,
5  flurenol, fluridone, flurochloridone, fluroxypyr, fomesafen, fosamine, fosametine, flamprop-

isopropyl, flamprop-isopropyl-L, flufenpyr, flumiclorac-pentyl, flumipropyn, flumioxzim,

flurtamone, flumioxzim, flupyrsulfuron-methyl, fluthiacet-methyl,
glyphosate, glufosinate-ammonium,
haloxyfop, hexazinone,

10 imazamethabenz, isoproturon, isoxaben, isoxapyrifop, imazapyr, imazaquin, imazethapyr, ioxynil,

isopropalin, imazosulfuron, imazomox, isoxaflutole, imazapic,
ketospiradox,
lactofen, lenacil, linuron,

MCPA (2-(4-chloro-2-methyiphenoxy)acetic acid), MCPA-hydrazide, MCPA-thioethyl, MCPB (4-
15  (4-chloro-2-methylphenoxy)butanoic acid), mecoprop, mecoprop-P, mefenacet, mefluidide,
mesosulfuron, metam, metamifop, metamitron, metazachlor, methabenzthiazuron, methazole,
methoroptryne, methyldymron, methyl isothiocyanate, metobromuron, metoxuron, metribuzin,
metsulfuron, molinate, monalide, monalinuron, MSMA (monosodium methyl arsonate),

metolachlor, metosulam, metobenzuron,
20  naproanilide, napropamide, naptalam, neburon, nicosulfuron, norflurazon, sodium chlorate,
oxadiazon, oxyfluorfen, oxysulfuron, orbencarb, oryzalin, oxadiargyl,

propyzamide, prosulphocarb, pyrazolate, pyrazolsulfuron, pyrazoxyfen, pyribenzoxim,
pyributicarb, pyridate, paraquat, pebulate, pendimethalin, pentachlorophenol, pentoxazone,
pentanochlor, petroleum oils, phenmedipham, picloram, piperophos, pretilachlor, primisulfuron,
25  prodiamine, profoxydim, prometryn, propachlor, propanil, propaquizafob, propazine, propham,

propisochlor, pyriminobac-methyl, pelargonic acid, pyrithiobac, pyraflufen-ethyl,
quinmerac, quinocloamine, quizalofop, quizalofop-P, quinchlorac,

rimsulfuron,



1Y

0.7 0.7 0.36 0.71 penflufen : fenpropinorph 4 : 6 0.7 0.7 0.29 0.57

penfl ufen

fenpropinorph 3 : 7 0.7 0.7 0.23 0.44 penflufen

fenpropinorph 2 : 8 0.5 0.5 0.11 0.21 péﬁﬁrufen : fenpropinD}ph 1. 9
0.7 3.0 0.09 0.69 fenpropinorph 30 30

10

15

20

25

30

sethoxydim, sifuron, simazine, simetryn, sulfosulfuron, sulfometuron, sulfentrazone, sulcotrione,

sulfosate,

tar oils, TCA (trichloroacetic acid), TCA-sodium, tebutam, tebuthiuron, terbacil, terbumeton,
terbuthylazine, terbutryn, thiazafluoron, thifensulfuron, thiobencarb, thiocarbazil, tralkoxydim, tri-
allate, triasulfuron, tribenuron, triclopyr, tridiphane, trietazine, trifluralin, tycor, thidiazimin,

thiazopyr, triflusulfuron,
vernolate.
Preferred co-components in mixtures of penflufen are those having synergistic efficacy.

The use concentrations of the active compounds according to the invention depend on the type and
the occurrence of the wood-destroying basidiomycetes to be controlled, and on the composition of
the material to be preserved. The optimal rate of use can be determined by test series. In general,
the use concentrations are in the range from 0.001 to 5% by weight, preferably from 0.005 to 1.0%

by weight of active compound, based on the material to be preserved.

The invention relates in particular to a process for the preservation of wood and wood-comprising
materials, characterized in that the wood or the wood-comprising material is treated with penflufen
and at least one diluent or solvent, optionally further auxiliaries and additives and optionally one
or more active compounds, by painting, spraying, drenching, submersion, impregnation or in any
other manner. Preference is given to industrial impregnation processes such as the vacuum, double

vacuum, vacuum-pressure or pressure process.

There is a large number of processes for treating wood and wood-comprising materials with
preservatives. The processes below can be used in accordance with the invention; however, there

are further processes practically employed.

Painting is a preferred process for applying the wood preservative. In most cases, a plurality of
process steps are required to achieve the loading required. Both water- and solvent-based wood
preservatives may be employed. Retention, i. e. the amount of wood preservative taken up by the
wood, is preferably 60-200 g/m®. By atomizing and spraying, it is possible to achieve penetration

depths and retentions similar to painting.

In the case of submersion, the wood is preferably submersed completely in the wood preservative
in a bath for a few seconds to minutes. The uptake of the preservative depends inter alia on the
concentration and the submersion time. The penetration depths achieved on submersion

correspond roughly to those achieved when painting. The achievable wood preservative retentions



2.3 Conbi nations of penflufen and copper(ll) oxi de against the
.wood- dest royi ng organlsn15610eophylIun1trabeun1 M C agai nst

A oeophyl  um trabeum (ppm SI penflufen~ 3 - penflufen : copper(Il)
oxide 7 : 3 0.3 0.70 penflufen : copper(11l) oxide 6 : 4 0.1 0.20

fluf ; I f d
26!’1 6U0.eg 6re§$&9}35 ab%uégéé 9@)0 ?)16'_ (%g? ng %ré sk)%cf %Q%bube?ﬁtgpgrgf?e% ?#él‘e %ood
. copper (|l su‘bmermd Dref@alily GorOa ﬁel'lodoqueve(rdllh)oumxo deys1 ®@ich allows uniform and deep

penetration to be achieved.

In industrial wood preservation, preference is given to using pressure processes to obtain a

5  relatively uniform and deep distribution of the protection agent. In cylinder pressure impregnation,
the wood is treated in a cylinder-shaped cell. Depending on the type of wood, the intended
purpose, the moistness of the wood, the wood preservative used and the desired penetration depth,
various processes are employed. The best protection is achieved in the full-cell process. Here, first,

a vacuum is applied and the wood preservative is then pressed into the wood under high pressure.

10 In this manner, it is possible to achieve very high uptake rates; the wood preservative retention is

about 200-700 kg/m®.

The empty-cell process (for example the Lowry process) is preferably used for types of wood that
are easily impregnated. In this process, preferably, no pre-vaccum is applied, and the preservative
sclution is immediately pressed into the wood under superatmospheric pressure. After the pressure
15  phase, owing to the compressed air, some of the wood preservative is pressed out of the wood

again. The achievable retention is generally smaller than in the full-cell process.

The alternating pressure process is preferably employed to drench wood having a moistness of
more than 80%. Here, the cell is flooded without pre-vacuum with the wood preservative.
Following a pre-pressure phase of about 30-60 min, the pressure is changed dynamically.

20  Preferably, vacuum and pressure phases alternate within short intervals.

The double vacuum process is preferably employed for impregnating dry wood. Here, the cell is
preferably evacuated in a first step, and the cell is then flooded with the wood preservative and the
wood is drenched at atmospheric pressure. Subsequently, vacuum is then re-applied to remove
excess solution. Both solvent- and water-based wood preservatives may be employed. In this

25  process, the retention of wood preservative is preferably 20-40 kg/m’.

Wood/plastic composites protected with penflufen can be prepared, for example, by mixing, in
particular extruding or spray-moulding, wood particles, a thermoplastic polymer and penflufen, if
appropriate in the form of a formulation, and optionally formulation auxiliaries with input of

thermal energy.

30  Wood composites can be treated, for example, by the glue incorporation method. Here, penflufen,
if appropriate in the form of a formulation, is added to the glue liquor and this biocidally finished

glue is applied in a customary manner to the chips, in particular applied using a nozzle (for



- 20 - 2.4 Conbinations of penflufen and tebuconazol e agai nst the
.wood- destroyi ng organi sm St ereum sangui nol entum M C agai nst Stereum
sangui nol entum (ppm SI penflufen 3.0 -'6@nflufen . tebuconazole 6 :
4 1.0 0.27 penflufen : tebuconazole 1: 1 3.0 0.75 penflufen :

t ebuconazol g 4...6 0O 'H% , ?uco azol e .3 . 0.5 11
pent T uf on <t ediSinks & b BB bHoHhonr TR GRIRFE fufsre e Jipartph g
1.0 0. 18 t ebticotasz of plyGo@)- In the surface process, the penflufen, if appropriate in the form of a

formulation, is sprayed to the timber product or applied using a roll.

In a manner according to the invention, by using penflufen in wood preservation, it is possible to
5  protect wood and wood-containing materials effectively against wood-destroying basidiomycetes.
Here, penflufen meets the high requirements with respect to stability, leaching behaviour, colour
and compatibility with very different formulation auxiliaries in spite of the sometimes extreme
conditions caused by the use of drastic application processes, which, frequently, are not met by
active compounds which preferably act against phytopathogenic fungi. These properties are

10 enhanced even more in the mixtures according to the invention, by virtue of synergistic actions.



2.5 Conbi nations of penflufen and propi conazol e agai nst the
wood- destroyi ng organi sm 5Coni ophora puteana M C agai nst Coni ophora

puteana @n) SI penflufen 3.0 - penfluféﬁ7

propi conazole 9: 1 1.0

0.33 penflufen : propiconazole 8: 2 0.5 0.17 penflufen

proplconaz@

penfl ufen :

3 0.5 0.17 penflufen : propiconazole 6 : 4 0.5 0.17

& .
Eximples: onazole 1: 1 0.5 0.17 penflufen : propiconazole 4 :

6 0.5 0.17 penflufen : propiconazole 3 : 7 0.3 0.10 penflufen
pr opi conaz dlxample 13 IghiBition 13t with giant colonies of wood-destroying basidiomycetes

10

Mycelium pieces were punched out of colonies of Coniophora puteana, Poria placenta, Lentinus
tigrinus, Coriolus versicolor and Gloeophyllum trabeum and incubated on an agar nutrient soil at
26°C. The inhibition of the growth of the hyphae on active compound-comprising nutrient soil was
compared to the longitudinal growth without addition of active compound and rated as inhibition
in percent (incubation time: about 1 week, depending on the fungal growth of the comparative

sample without active compound). The active compound concentration was 1 ppm.

) 0 0
7 N HH ] N
?\;ﬁiiﬂ N\T\ F N\T\ F

ey (D) (1)
Inhibition [%4]
No. | Fungus I o T
1 Coniophora puteana 100 12 25
2 Coriolus versicolor 100 15 78
3 Lentinus tigrinus 100 17 37
4 Poria placenta 100 3 45
5 Gloeophyllum trabeum 100 11 18

Penflufen (I) acts markedly better against wood-destroying basidiomycetes than {II) and {III).



penflufen : propiconazole 1: 9 0.5 0.17 propiconazole 3.0 - -21 -
2.6 Conbi nations of penflufen and pernethrin against the

wood- destroyi ng organi sm Pori a pIacenta“I@rC agai nst Poria placenta
@m Sl penflufen 0.1 - penflufen : pennethrin 7 : 3 0.1 0.70

penfl ufen : L 0.8 - 0.1 0.60 penflufen : pennethrin 1: 1 0.1
0.50 penf l}?f"gﬁ‘me%gﬂ’r‘%fﬁ?ﬁtﬁ&% . 6 0.1 0.40 pennethrin >100 -

Mycelium pieces were punched out of a colony of the wood-destroying fungus in question and
incubated on a malt extract/peptone-containing nutrient agar at 26°C. The growth of the hyphae
with and without active compound was compared. The minimum inhibitory concentration (MIC)

5  stated was the concentration at which the radial hyphae growth was suppressed completely.

The synergism was determined using the method described by Kull et al. (F.C. Kull, P.C. Eismann,
H.D. Sylvestrowicz, R.L. Mayer, Applied Microbiology 1961, 9, 538-541). The following
relationships apply:

QB g

Qa Qb

SI = 1 means additivity
SI > 1 means antagonism
SI < 1 means synergism
15  Q, = concentration of substance A which is the MIC
(Qy = concentration of substance B which is the MIC
Qa = concentration of substance A in the concentration of A/B at which microbial growth is
suppressed
Qp = concentration of substance A in the concentration of A/B at which microbial growth is

20  suppressed

2.1 Combinations of penflufen and thiabendazole against the wood-destroying organism

Coriolus versicolor

MIC against s1
Coriolus versicolor (ppm)

penfiufen 0.3 -
penflufen : thiabendazole 9 : 1 0.3 0.91
penflufen : thiabendazole 3 : 2 0.3 0.64
penflufen : thiabendazole 1 : 1 0.5 0.92
penflufen : thiabendazole 2 : 3 0.5 0.77
thiabendazole 3.0 -

25



2.7 Conbi nations of penflufen and et of enprox agai nst the

wood- destroyi ng organi sm Poria 5placenta_ M C against Poria placenta
(ppm SI penflufen 0.1 - penflufen : etofghprox 7: 30.10.70
penflufen : etofenprox 6 : 4 0.1 0.60 penflufen : etofenprox 1. 1 0.1

0. 50 penfl yf n f 8l -
70.1 0. 3olip2§§?'?’b§‘t“8£‘?s & it gﬁ%ﬁ‘o@?qzé’“% imgH g’%gﬁ DEAERRIARG okganisms
et of enprox 1: Qhﬁmmhﬂmlmnenmﬁmhpmnnmpn@ﬁnus

MIC (ppm) SI

Coniophora | Lentinus Coniophora | Lentinus

puteana tigrinus puteana tigrinus
penflufen 1.0 0.5
penflufen : fenpropimorph 7:3 0.7 0.5 0.50 0.71
penflufen : fenpropimorph 6:4 1.0 0.5 0.61 0.61
penflufen : fenpropimorph 1:1 0.7 0.7 0.36 0.71
penflufen : fenpropimorph 4:6 0.7 0.7 0.29 0.57
penflufen : fenpropimorph 3:7 0.7 0.7 0.23 0.44
penflufen : fenpropimorph 2:8 0.5 0.5 0.11 0.21
penflufen : fenpropimorph 1:9 0.7 3.0 0.09 0.69
fenpropimorph 30 30

2.3 Combinations of penflufen and copper{Il) oxide against the wood-destroying organism

5 Gloeophyllum trabeum
MIC against SI
Gloeophyllum trabeum (ppm)

penflufen 0.3 -
penflufen : copper(Il) oxide 7 : 3 0.3 0.70
penflufen : copper(ll} oxide 6 : 4 0.1 0.20
penflufen : copper(Il) oxide 1 : 1 0.3 0.50
penflufen : copper(Il) oxide 4 : 6 0.5 0.67
penflufen : copper(Il) oxide 3 : 7 0.5 0.50
penflufen : copper(I) oxide 2 : 8 1.0 0.67
copper(Il} oxide 100.0 -




2.8 Conbi nations of penflufen and prochl oraz agai nst the

wood- dest royi ng organi sms Coni ophora puteana and Lentinus tigrinus

MC (ppm SI Coni ophora puteana Lentinugotigrinus Coni ophora put eana

Coni ophora put eana penflufen 3.0 0.3 - 22 -

penfl ufen . chlor.az N/ 3 0.5 0 0,52 . .- .

bent | ut on 25 ESERAIEEs 3t palnyhy? 130™6Bitede ny ip arood-dsyigaiie oxgeniom
Stereum sanguinelentum

MIC against ST
Stereum sanguinolentum (ppm)

penflufen 3.0 -
penflufen : tebuconazole 6 : 4 1.0 0.27
penflufen : tebuconazole 1 : 1 3.0 0.75
penflufen : tebuconazole 4 : 6 0.7 0.16
penflufen : tebuconazole 3 : 7 0.5 0.11
penflufen : tebuconazole 2 : 8 0.5 0.10
penflufen : tebuconazole 1 : 9 1.0 0.18
tebuconazole 6.0 -

2,5 Combinations of penflufen and propiconazole against the wood-destroying organism

5 Coniophora puteana
MIC against -
Coniophora puteana {ppm)

penflufen 3.0 -
penflufen : propiconazole 9 : 1 1.0 0.33
penflufen ; propiconazole § ; 2 0.5 0.17
penflufen ; propiconazole 7 : 3 0.5 0.17
rpenﬂufen : propiconazole 6 : 4 0.5 0.17
penflufen : propiconazole 1 : 1 0.5 0.17
penflufen : propiconazole 4 : 6 0.5 0.17
penflufen : propiconazole 3 : 7 0.3 0.10
penflufen : propiconazole 2 : 8 0.5 0.17
penfiufen : propiconazole 1: 9 0.5 0.17
propiconazole 3.0 -




1: '91.01.0 0.06 0.38 prochloraz >30 20 2.9 Conbi nati ons of
.penflufen and bifenthrin against the wood-destroying organi sm

Coriolus versicolor M C against Cori ol udl versi col or @m Sl

penflufen 0.1 _ penflufen : bifenthrin 4: 6 0.1 0.40 penflufen

bi fenthrin Z%DCIZ‘?D(?%P]‘O .ﬂt}?“%.()%%e%%g% %i'{l)(? Es‘.meli)ﬁrfiﬁe Qéa@&s& rf‘he2\:voo8d—96s§'03glhg6 Oorganism Poria

penf | uf en

placenta
MIC against ST
Poria placenta (ppm)

penflufen 0.1 -
penflufen : permethrin 7 : 3 0.1 0.70
penflufen : permethrin 6 : 4 0.1 0.60
penflufen : permethrin 1 : 1 0.1 0.50
penflufen : permethrin 4 : 6 0.1 0.40
permethrin >100 -

2.7 Combinations of penflufen and etofenprox against the wood-destroying organism Poria

5 placenta
MIC against s1
Poria placenta (ppm)

penflufen 0.1 -
penflufen : etofenprox 7 : 3 0.1 0.70
penflufen : etofenprox 6 : 4 0.1 0.60
penflufen : etofenprox 1 : 1 0.1 0.50
penflufen : etofenprox 4 : 6 0.1 0.40
penflufen : etofenprox 3 : 7 0.1 0.30
penflufen : etofenprox 2 : 8 0.3 0.60
penflufen : etofenprox I : 9 0.1 0.10
etofenprox >100 -

2.8 Combinations of penflufen and prochloraz against the wood-destroying organisms

Coniophora puteana and Lentinus tigrinus

MIC (ppm) SI
Coniophora | Lentinus Coniophora Coniophora
puteana tigrinus puteana puteana
penflufen 3.0 0.3




bifenthrin 60.0 - 5 2.10 Conbi nations of penflufen and cypernethrin
agai nst the wood-destroyi ng organi sns Coriolus versicolor and Poria
placenta MC (ppm) SI Coriolus versicold-Poria placenta Cori ol us

versi col or Poria placenta penflufen 0.1 0.1

penf | uf en —eypenrethrt+AT7+— 161676676

penf | uf en .1”8@ €hnethrin|6 : 4 0.1 0.1 Q.60 0.60
prochloraz 3:7 0.3 0.5 0.04 0.52
penflufen
prochloraz 2:8 0.3 1.0 0.03 0.71
penflufen
prochloraz 1:9 1.0 1.0 0.06 0.38
prochloraz >30 20

2.9 Combinations of penflufen and bifenthrin against the wood-destroying organism

Corioclus versicolor

MIC against oI
Coriolus versicolor (ppm)

penflufen 0.1 -
penflufen : bifenthrin 4 : 6 0.1 0.40
penflufen : bifenthrin 3 : 7 0.1 0.30
penflufen : bifenthrin 2 : 8 03 0.60
penflufen : bifenthrin1: 9 0.1 0.19
bifenthrin 60.0 -

5 2.10 Combinations of penflufen and cypermethrin against the wood-destroying organisms

Coriolus versicolor and Poria placenta

MIC (ppm) ] |

Coriolus | Poria Coriolus Poria

versicolo | placenta versicolor placenta
penflufen 0.1 0.1
penflufen
cypermethrin 13 0.1 0.1 0.70 0.70
penflufen
cypermethrin 14 0.1 0.1 0.60 0.60
penflufen
cypermethrin 01 0.1 0.1 0.50 0.50




[}

penflufen . cypernethrin 1:1 0.1 0.1 0.50 0.50 -23 -
- penflufen . cypernethrin 4 : 6 0.1 0.1_0.40 0.40
- penflufen . cypennethrin 3 :7 0.1 0.1°8%30 0.30 -
penflufen . cypermethrin 2: 8 0.3 0.3 0.60 0.60 penflufen
cypernett Iplehlﬂ&fen 901 O: 0100750
cypermethrin 4:6 0.1 0.1 0.40 (.40
penflufen
cypermethrin 3:7 0.1 0.1 0.30 0.30
penflufen
cypermethrin 2:8 0.3 0.3 0.60 0.60
penflufen
cypermethrin 1:9 0.1 0.5 0.10 0.50
cypermethrin >100 >100

10

15

Example 3: Activity test analogously to EN113

Penflufen (I) was tested analogously to the EN113 standard test for activity against wood-
destroying fungi. In contrast to the standard test, smaller pieces of wood were used and the pieces

of wood were exposed to attack by the fungi for a shorter period of time.

To this end, dried test specimen (25x15x4 mm) made of pine (Pinus sylvestris) were in each case
vacuum-drenched with solutions of penflufen (I) in toluene. From the concentration of penflufen
(I) in the drench solution and the uptake of the drench solution into the test specimen, the amount
of active compound taken up by the test specimen (retention) was calculated. The test specimens

were dried and then weighed. To prevent falsifying colonisation by foreign pathogens, the test

specimen were sterilised with vy rays.
3.1 Activity against Poria placenta

The test specimen were brought into contact with the wood-destroying organism Poria placenta
and stored for 6 weeks. The test pieces of wood were then cleaned, dried and weighed. This was

used to calculate the loss of mass. For each retention, the mean of 6 test specimens was

determined.
No. Retention of penflufen [g/m’] Loss of mass {%]
1 0 20
2 50 0
3 102 0

Penflufen (1) shows very good activity against the wood-destroying fungus Poria placenta.
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test for activity agai nst wood- destroylné fungi. In contrast to the
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Penflufen (I) shows very good activity against the wood-destroying fungus Coniophora puteana.
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Penflufen (1) shows very good activity against the wood-destroying
fungus Poria placenta. - 24 - 3.2 Activity against Coniophora
put eana The test specinens were brought “?Ato contact with the
wood- dest royi ng or gani sm Coni ophora puteana and stored for 6 weeks.
The test piI%geq&C%m\é\pod were then cleaned, dried and wei ghed. This
was used to catcurate the |1 oss of nmass. For each retention, the nean
of 6 test specinens was 5determ ned. No. Retention of penflufen
[ g/ mB] Losd. of rHesof] pedflufen Gor2froRecBlz Go8d £0@ vodRempiisifeemalefijls sigong wood-
very good acti vi nst. the wood-destroying fungus Coni ophora
puteana. - 25 -dte%ré)?glﬁltbasﬁlcéﬂ%#gﬁe&l. Use of penflufen for protecting
wood and wood-conprising materi als agai nst wood-destroying
basi di onyceét es. e oUpanflofenpesiidiog enClaice b aohl atdeastoon€l fathrer tompraind fromeths troup
one further Corr%ﬁuﬂ% fblleorlnmltdgze ltgr O#rﬁdazo eg f n%oheilopxr?en[ rxrljva avze0| ec% er
i m dazoles, norpholine e Vattuet, copper 5%rrpounofs, sbucSiizo
propi conazol e, pebnomakilé, N proploofianler opeyméthifig ntetofdnproxc yieentheih N rdyperdiethrin - or
sul phenam des. 3.1 Use according to Claim2, characterized in that the
benzi m dazol es lﬁ‘éB]&f’né‘P’gde?:ar bendazi m benonyl, fitheridazole,
t hi abendazol e or salts thereof 104.Use according to Caim 2,
charact eri 3ed i st hadorditpeto Mdipm) chastdaized nahit vigsbetsigiiaasles wkdhdwipendazim,
di met honor ph, dodenor ph, faljnorph,. fenpropidin,.fenpropinorph,
o Geror oy 1 RSP el Pebidgt SURGHBRALe <ol 1o Such-as, for
exanpl e, ptol uenesul phonic acid and p-dodecyl phenyl sul phoni c aci d.

10 4. Use according to Claim 2, characterized in that the morpholine derivatives used are

F%mpounds,

aldimorph, dimethomorph, dodemorph, falimorph, fenpropidin, fenpropimorph,
tridemorph, trimorphamid and their arylsulphonate salts such as, for example, p-

toluenesulphonic acid and p-dodecylphenylsulphonic acid.

5. Use according to Claim 2, characterized in that the imidazoles used are clotrimazole,
15 bifonazole, climbazole, econazole, fenapanil, imazalil, isoconazole, ketoconazole,
lombazole, miconazole, pefurazoate, prochloraz, triflumizole and their metal salts and acid

adducts.

6. Use according to Claim 2, characterized in that the sulphenamides used are dichlofluanid,

tolylfluanid, folpet, fluorfolpet, captan and captofol.

20 7. Use according to Claim 2, characterized in that the copper compounds used are bis-(N-
cyclohexyldiazeniumdioxy)copper (Cu-HDO), copper(l} oxide, copper(Il) oxide, copper
carbonate, copper sulphate, copper chloride, copper borate, copper citrate, copper salt of §-

hydroxyquinoline, copper naphthenate.

8. Use of penflufen according to Claim 1, characterized in that the wood and the wood-
25 comprising materials are protected against holobasidiomycetes.
0. Composition, comprising penflufen and at least one of the following compounds selected

from the group consisting of copper oxide and thiabendazole.

10. Composition according to Claim 9, comprising 65 — 55% by weight of penflufen and 35 -
45% by weight of copper oxide.
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5. 'Use according to Claim?2, characterized in that the im dazol es
used are clotrimazole, 15 blfonazole cl.i nbazol e, econazol e,
fenapanil, imzalil, isoconazole, ketocoﬁ@zole | ombazol e,
niconazole pefinazoate prochloraz, triflum zole and their netal

salts and id c &ﬁ& o [
that the sﬁ?pheﬁgﬁﬁdég ﬁgéd n%ggqﬁﬁ gﬁh%ﬁ?ga@&ﬁkgﬁyﬁﬂg%?d&e%&%Qﬂe(Ethe
fluorfol pet, captrapruaddscapd Gbomlthe 20ip. cldsestmgobmwpwgmd@ ag] @na:hmm,azole
characterized in that t he copper conpounds used are bis-(N

cycl ohexyl qbazeﬁ} ?c%ygrgf%% r W()%J 'HB)Q)VOOCF ?IEI(‘I%) Qéﬁagse ’acfﬁf?sﬁ) pﬁ{agﬂ Ia}1dfor
oxi de, copper carb ona COpper su E’hate T or | “copper
borate, copper deﬂtnuaﬂicm bp@pp@dessaymg daasnﬂemmed:s oohmmenmdl methatctrbpp'exod or the
napht hepat e. enflyfen.a r aracterize

" that St he woodSamao TS Thople S 4L B IR s ufur il 4oL BBl e
agai nst hol obasoptichal &irder aualhamrandsddmm and oprionalbi ¢ig opmfd attieq) catdunds,

at |l east one of _the foll ow.ng. conppounds selected fromthe ou

consi sting of cBBBRRIE YA eRTiH ity SRR cImpreEByion Pt n Ny BlseLgpmer
wood- conprising materials, conprising penflufen and at | east one of

t he conpounds sehﬁestsadccfnﬂl@gnd hlging [ QUParcQ@& S i et ﬂﬂea@t&pﬁ&bmpd@tdﬁ cafgrising
t hi abendazol e. 12._ Process for ectln wood an risin
materials agai  BE O SCIFRT 01 OGBS CPTRT: 8%160893%%‘8 Oa@@?fﬁiﬁ”? Rt

basi di onycetes, characterized in that the wood or the 5

wood- cqopr ii8i Ng U bE tHeabombssitichert@dinpitd U108 If fotip@tecamtwadd driasdodadprising
di luent or solvent, optionally further UX|I|ar|es and additives and
optional |y one 8RSHH ég%E¥WV@¥@ﬁﬁﬁﬂﬁh Rpsidioglyedtes nt i ng, sprayi ng,
drenchi ng, subnersion, inpregnation or in any other manner. 13.

Process according to Clain112, characterized in that at |east one
conposition conprising penflufen and at | east one of the conpounds
copper oxide or thiabendazole is used. 1014. Use of the conposition
according to Claim9 for protecting wood and wood- conpri si ng

mat eri al s agai nst wood-destroyi ng basi di omycet es.



