-1- Means for protecting technical materials The application relates to the
use of the conpound 1-(2-chloro-5-pyridyl nethyl)-2- cyanoi m nothi azoli di ne
(thiacloprid) as a microbicide for protecting industrial materials against
attack and destruction by |nsects The _conpound thiacloprid is known from
EP- 5 A 235 Mgzans fongretecting ¢eck gerids being suitable for protecting

pl ants. The present appl i catl on provi des the use of thiacloprid of the
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such as, for exanple, hydrochloric acid and hydrobromc acid, furthernore

phosphorl c acid, nitric acid and sul phuricNeeCN. The netal salt conpl exes of
t he pyridine derivative can be obtained in Ia SI npl e manner by customary

processes, for exanple by diss salt in an al cohol, for
exanpl e 20 et hanol, and addin o] th th| gcl opril. Metal salt conpl exes
can be isolated in a known ma r,/ or e by filtration, and, if

appropriate, be purified byCFecry$talli zatl on. To prepare acid addi tion
salts of the pyridine derivative, preference is given to using the

foll owi ng acids: the hydrohalic acids, such as, for exanple, hydrochloric
acid and hyity wbtabsalts caetid addmompmpoun@ras m;aanbwmmﬁor profestidg ifdustriabmatsriels

hosphoric acid, nit
P P agairist attac{( and %estructlon by insects.

10  The pyridine derivative may not only be present in the form of the free base but also in the
form of a metal salt complex or as acid addition salt. Preferred metal salts are saits of
metals of the II. to IV. main group and the L. and II. and the IV. to VIL. transition group of
the Periodic Table of the Elements, examples which may be mentioned being copper, zinc,

manganese, magnesium, tin, iron, calcium, aluminium, lead, chromium, cobalt and nickel.

15  Suitable anions of the salts are those which are preferably derived from the following
acids: hydrohalic acids, such as, for example, hydrochloric acid and hydrobromic acid,

furthermore phosphoric acid, nitric acid and sulphuric acid.

The metal salt complexes of the pyridine derivative can be obtained in a simple manner by
customary processes, for example by dissolving the metal salt in an alcohol, for example
20  ethanol, and adding it to the thiacloprid. Metal salt complexes can be isolated in a known

manner, for example by filtration, and, if appropriate, be purified by recrystallization.

To prepare acid addition salts of the pyridine derivative, preference is given to using the
following acids: the hydrohalic acids, such as, for example, hydrochloric acid and
hydrobromic acid, in particular hydrochloric acid, furthermore phosphoric acid, nitric acid,
25  sulphurie acid, mono- and bifunctional carboxylic acids and hydroxycarboxylic acids, such

as, for example, acetic acid, propionic acid, 2-ethylhexanoic acid, butyric acid, mandelic



25 sul phuric acid, nono- and bifunctional carboxylic acids and

hydr oxycar boxyl i c acids, such as, for examle, acetic acid, propionic acid,
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10  solvent.

Surprisingly, the compound of the formula (I) has a particularly high insecticidal activity

against wood- and plastic-destroying insects, such as, for example,

A: Hymenoptera:
Sirex juvencus
15 Urocerus augur
Urocerus gigas

Urucerus gigas taignus

B: Beetles:

Anobium punctatum

20 Apate monachus
Bostrychus capucins
Chlorophores pilosus
Dendrobium pertinex
Dinoderus minutus

25 Ermobius mollis
Heterobostrychus brunneus
Hylotrupes bajulus
Lyctus africanus
Lyctus Brunneus

30 Lyctus linearis

Lyctus planicollis



25 Enobius nollis Heterobostrychus brunneus Hyl otrupes bajul us Lyctus
africanus Lyctus Brunneus 30 Lyctus lineadris Lyctus planicollis -3- Lyctus
pubescens M nthea rugicollis Priobiumcarpini Ptilinur pecticoms 5

Si noxyl on spec. Ilyohgpipkssenaequal e Trypto dendron spec. Xestobium
rufovill osum Xyl eborus spec. 10 C. Termites: Coptoternes fornosanus

Crypt ot er mes br evManth¢aemugicotlisr res i ndicola Kalotermes flavicollis 15
Mastotermes darwipi.ensis Reticuliternmes flavipes Reticuliternes |ucifugus
Reticul i ter nes saﬁ?‘gﬂ'érﬁ&a?lmZoot ernopsi s nevadensi s

Ptilinur pecticornis

5 Sinoxylon spec.
Trogoxylon aequale
Trypto dendron spec.
Xestobium rufovillosum

Xyleborus spec.

10 C: Termites:
Coptotermes formosanus
Cryptotermes brevis
Heterotermes indicola
Kalotermes flavicollis

15 Mastotermes darwiniensis
Reticulitermes flavipes
Reticulitermes lucifugus
Reticulitermes santonensis

Zootermopsis nevadensis

20 The amount of active compound (I) to be employed depends on the nature and the
occurrence of the insects and the material to be protected. During application, the optimum
amount employed can in each case be determined by test series. However, it is generally
sufficient to employ from 0.00005 to 1% by weight, preferably from 0.0005 to 0.1% by

weight, of the active compound (I), based on the material to be protected.

25  The insecticides employed in the protection of wood to date — organophosphorus esters (for
example phoxim, chlorpyrifos), synthetic pyrethroids (for example permethrin, cyfluthrin,
bifenthrin), IGRs (insect growth inhibitors;, for example flufenoxuron, fenoxycarb),
nitroimines (for example clothianidin, imidacloprid) — have at least one of the following

disadvantages:
30 a) generally weak activity

b) activity gaps



‘20 The amount of active conpound (1) to be errpl oyed depends on the nature
and the occurrence of the insects and the4material to be protected. During
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active compound of the formula (1) can be used as such in the form of

concentrates_or 10 in the farm of general custo | ati ons, such as
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or diluent, sespghsois, emulsobrﬁ;mepm and/ or bi nder or flxatlve, wat er
repellent, if appropriate, desiccants

The formulations mentioned can be prepared in a manner known per se, for example by
mixing the active compound of the formula (I) with at least one solvent or diluent,
emulsifier, dispersant and/or binder or fixative, water repellent, if appropriate, desiccants

15 and UV stabilizers and, if appropriate, dyes and pigments and other processing auxiliaries.

Suitable solvents or diluents are organochemical solvents or solvent mixtures and/or a
polar organic solvent or solvent mixtures and/or an oily or oil-like organochemical solvent
or solvent mixture and/or water comprising, if appropriate, an emulsifier and/or wetting
agents. Preferred for use as customary water-insoluble oily or oil-like solvents with low
20  volatility are the respective mineral oils/mineral oil-containing solvent mixtures or their
aromatic fractions. White spirit, petroleum and alkylbenzenes may be mentioned as being
preferred, and additionally spindle oil and monochloronaphthalene. The boiling ranges of
these slowly evaporating solvents (solvent mixtures) are in the range of from more than

about 170°C to at most 350°C.

25  To some extent, the slowly evaporating oily or oil-like solvents described above may be

replaced by more volatile organochemical solvents.

To prepare a composition for protecting wood, part of the solvent or solvent mixture
described above is preferably replaced by a polar organochemical solvent or solvent

mixture. Here, preference is given to using solvents which contain hydroxyl groups, ester



15 and WV stabilizers and, if appropriate, dyes and pignents and ot her
processing auxiliaries. Suitable solvents or diluents are organochem cal
sol vents or solvent mxtures and/or a pol&dr- organic solvent or solvent
m xtures and/or an oily or oil-Ilike organochem cal solvent or solvent
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functional iti4dsndd¥ters and gl ycol ethers may be nentioned by way of
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synt heti c di l uted in. wat nd/o e rsed
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pol yuret hane resin$, alkyd resins, phenol resins, hydrocarbon resins,
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or a dispersion Preference is given to using mxtures of alkyd resins and
dryi ng veget e@t@l"/e%‘ih?bmﬂ&?(haéﬁﬂ%&ﬂ/ppéﬂ’érb#@&r8@8Oé{F@yd resins having an oil
content between 45 and 70% 10 Sone or all of the binder nentioned may be

repl aced by ast Lol zery  (n r Thes pur of
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15 phthalate, dioctyl phthalate or benzyl butyl phthalate, phosphoric esters, such as tributyl
phosphate, adipic esters, such as di-(2-ethylhexyl) adipate, stearates, such as butyl stearate
and amy! stearate, oleates, such as butyl oleate, glycerol ethers or higher-molecular-weight

glycol ethers, glycerol esters and p-toluenesulphonic esters.

Fixatives are based chemically on polyvinyl alkyl ethers such as, for example, polyvinyl

20  methyl ether, or ketones such as benzophenone and ethylenebenzophenone.

A preferred solvent or diluent is water, if appropriate in a mixture with one or more of the

abovementioned solvents or diluents, emulsifiers and dispersants.

The active compound of the formula (I) or the compositions or concentrates comprising it
are preferably employed for protecting wood and timber products and also plastics against

25  attack and destruction by insects, in particular in the protection of tropical wood.

In the context of the present invention, the term “wood” is meant to include solid wood,
wood products and wood composites, such as, for example, round timber, cut timber,
construction timber, wooden beams, railway sleepers, bridge components, jetties, wooden
vehiclesl boxes, pallets, containers, telephone poles, wooden fences, wood cladding,

30 windows and doors made of wood, plywood, particle board, joiners’ articles, or wood



conpounds and crystallization and/or precipitation. Preferably, they replace
fromO0.01 to 30%of the binder (based on 1€00% of the binder enployed). The
pl asticizers are fromthe chem cal classes of the phthalic esters, such as
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15  thiocyanates, such as thiocyanatomethylthiobenzothiazole, methylene bisthiocyanate;

quaternary ammonium compounds and guanidines, such as benzalkonium chloride,
benzyldimethyltetradecylammonium chloride, benzyldimethyldodecylammonium chloride,
dichlorobenzyldimethylalkylammonium chloride, didecyldimethylammonium chloride,
dioctyldimethylammonium chloride, N-hexadecyltrimethylammonium chloride,

20  didecylmethylpoly(oxyethyl)Jammonium propionate;

morpholine derivatives, such as tridemorph, fenpropimorph, azoles, such as cyproconazole,
ipconazole, epoxyconazole, fluquinconazole, triadimefon, triadimenol, bitertanol,
tebuconazole, propiconazole, azaconazole, hexaconazole, prochloraz, bromuconazole,
metconazole, penconazole, clotimazole, climbazole, imizalil, iodine derivatives, such as
25  diiodomethyl-o-tolylsulphone, 3-iodo-2-propynyl-n-butyl carbamate, 3-iodo-2-propynyl-n-
hexyl carbamate, 3-iodo-2-propynylcyclohexyl carbamate, 3-iodo-2-propynylphenyl
carbamate, phenol derivatives, such as tribromophenol, tetrachlorophenol, 3-methyl-4-

chlorophenol, dichlorophene, o-phenylphenol, 2-benzyl-4-chlorophenol;

isothiazolinones, such as N-methylisothiazolin-3-one, 5-chloro-N-methylisothiazolin-3-



fungicides, to widen the activity spectrumor to achieve particul ar effect S,
such as, for exanple, additional protecti-dn agai nst wood-destroying fungi.

M xing partners preferred 10 for this purpose are, for exanple, the
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(cyclohexyldiazeniumdioxy)copper;

15 dialkyl dithiocarbamates, such as Na and Zn salts of dialkyl dithiocarbamates,
tetramethylthiuram disulphide;

nitriles, such as 2,4,5,6-tetrachloroisophthalidinitrile;
benzothiazoles, such as 2-mercaptobenzothiazole;
benzothiophenes, such as bethoxazin;
20  quinolines, such as quinoxyfen, 8-hydroxyquinoline and their Cu salts;
boron compounds, such as boric acid, boric esters, borax.
Possible insecticides which may be mentioned are;

acetamiprid, allethrin, alpha-cypermethrin, beta-cyfluthrin, bifenthrin, bioallethrin, 4-

chloro-2-(2-chloro-2-methylpropyl)-5-[(6-iodo-3-pyridinyl)methoxy]-3(2H)-pyridazinone
25 (CAS-RN: 120955-77-3), chlorfenapyr, chlorpyrifos, clothianidin, cyfluthrin, cyhalothrin,

cypermethrin, deltamethrin, ethofenprox, fenoxycarb, fipronil, flufenoxuron,

hexaflumuron, imidacloprid, nitenpyram, permethrin, pyriproxifen, silafluofen,



5 4-nmet hyl sul phonyl pyri di ne; nmetal soaps, such as tin naphthenate, copper
napht henate, zinc naphthenate, tin octoate_. copper octoate, zinc octoate,
tin 2-ethyl hexanoate, copper 2-ethyl hexanoate, zinc 2-ethylhexanoate, tin

ol eat e, coDRGf,AlceRl:CmihAfoOhE Haformdidh RHAIANRLE. COPPEr phosphate, . zinc

phosphate, tin benzoate, copper benzoat€, zinc benzoate; 10 Metal salts and
oxi des, such as tributyltin oxide, Cu20 CuO ZnO, CuSO4, CuCl2, copper

borates, coppeferehteBrgdednl tb @aatiescongRihd dbsibibati oMk Eh tHedbAGEIng fhsdtudideanat e,
copper hydroxycarbonate; tris-N (cyclohexyl di azeni undi oxy) al um ni um
N- (cycl ohexyl di azeni undi, ox utyltin and potassiumsalts, bis-N

trib
eyl home s ARy PR, Jelernarys - Globn Rt b Dtk SHpATEHiG
d Z | t i J t-hi. .t at. thyl t hi di | phi de;
o 0o ¢ Befbm@hgh o B OERIA BERminl B AREbEAL 11 T BT B P e

such as 2-nercapt obenzot hi azol e; benzot hi ophenes, such as bet hoxazin; 20

qui nol i N@S, PaRedulASpRGraREY s BiveB- 1Y étfoey BothPSindn GombRhatifiRl wifhu tiakdlfowing
boron conpounds, such as boric acid, boric esters, borax. Possible

i nsect i ci desnsehiigdesyay be nentioned are; acetamiprid, allethrin,

al pha-cypernethrin, beta-cyfluthrin, bifenthrin, bioallethrin, 4-

chl oro- 2- (2-chl or o- 2- et hyl. propyl ) - 5- -i odo- 3- pyridi.nyl ) net. ox.é_l’.-3 .

(3H - oyt daARGHaDea TS (a0 Rl ondyt,  APBIR Dy AT Ehibor By dsciossic

cl ot hi ani di rbe%-rﬁéftilhﬂttm. ndapel othrin, cypernethrin, deltamethrin,

et hof enprox, fenoxycarb, fipronil, flufenoxuron, hexaflunuron,

i mdacl oprid, nitenpyram pernethrin, pyriproxifen, silafluofen, 8

t ebuf enozi d@artidulatygirthfexadmikmglparte¢rbiaren, trifl unuron. Preference is given

to active conpound conbinations with the follow ng insecticides:

al pha-cypernet hrin, bifenthrip, chLorfenﬁpyr, cl ot hi ani dj n, cyfl%ghrin,

cyper met 19y i rgl,zaconazole, cyproconazole, fluquinconazole; hexaconazole, propiconazole, tebuconazole,
triadimenol, triadimefon, imazalil, prochloraz, dichlofluanid, tolylfluanid, thiabendazole,
fenpropimorph, tridemorph, bethoxazin, thiocyanatomethylthiobenzothiazole,
benzalkonium chloride, ‘ didecyldimethylammonium chlorde,
didecylmethylpoly(oxyethyl)ammonium propionate, 3-iodo-2-propynylbutyl carbamate,

15  trifloxystrobin.
Especially preferred mixing partners are:

cyproconazole, fluquinconazole, tebuconazole, triadimefon, prochloraz, tolylfluanid,
bethoxazin, benzalkonium chloride, didecyldimethylammonium chloride,

didecylmethylpoly(oxyethyl)ammonium propionate, 3-iodo-2-propynylbutyl carbamate.

20 The insecticidal compositions or concentrates used according to the invention for
protecting industrial materials, in particular wood and plastics, comprise from 0.00001 to
20% by weight, preferably from 0.0001 to 5% by weight, particularly preferably from
0.001 to 1% by weight, of at least one insecticidally active compound, 50 to 100% by
weight, preferably 80 to 100% by weight, particularly preferably 90 to 100% by weight and
25  very particularly preferably 98 to 100% by weight of the insecticidally active compound

being the active compound of the formula (J).

The compositions according to the invention may comprise at least one further active

compound from the group of the abovementioned fungicides in an amount of from 0.01 to



del tanethrin, fipronil, imdacloprid, pernethrin, thianethoxam 5 Particular
preference is given to active conpound conbidnati ons with the follow ng

i nsecticides: al pha-cypernethrin, bifenthrin, chlorfenapyr, cypernethrin,
fi-pronil, inid@qhgp@ﬁ%hgpﬁﬁﬁmﬁpmhhpgogmggﬂg&ﬁgmggh_ParticuIarIy preferred

m xi ng partners are: 10 azaconazol e, cyproconazole, fluquinconazole,
hexaconazol e, propi conazol e, tebuconazole, triadinenol, triadinmefon,

i mazal il, prod&sing the, cainpaisitohs \aeadrdingt tol {hef invemtiah, it Y pbsstide.zl en advantageous

DT OPL TS PSSR U RABET YA O Ry ol
di decyl met hyl pghyeQxNRE THby AIVDEAIETURIIRR! 81225 Ean 3aVREReSuPMARNRYA B activity

carbamate, 15 trifloxystrobin. EspeC|g@:y preferred m xing partners are:
cyproconazél espdctrugui nconazol e, tebuconazol e, triadi mefon, prochloraz,

tolyl fluanid, bethoxazin, benzal konium chloride, didecyldinethyl ammoni um
chl oride, didecyl nethyl pol y(oxyet hyl)amroni um pr opi onat e,

3-1i0do- 2-propynyl butyl carbamate. 20 The insecticidal conpositions or
concentrates used according to the invention for protecting industrial
materials, in particular wood and plastics, conprise fromO0.00001 to 20% by
wei ght, preferably from0.0001 to 5% by wei ght, particularly preferably from
0.001 to 1% by weight, of at |east one insecticidally active conpound, 50 to
100% by weight, preferably 80 to 100% by wei ght, particularly preferably 90
to 100% by wei ght and 25 very particularly preferably 98 to 100% by wei ght
of the insecticidally active conpound being the active conpound of the
formula (1). The conpositions according to the invention may conprise at

| east one further active conmpound fromthe group of the abovenentioned
fungicides in an anmount of fromO0.01 to -9- 40% by weight, preferably from
0.05 to 25% by wei ght.



“Using the conpositions according to the invention, it is possible, in an
advant ageous nmanner, to replace the inseqpi-ci dal conpositions available to
date by nore effective conpositions. They have good stability and, in an
advant ageousg g§, a broad activity 5 spectrum -10- Exanples Example 1
(conposition Tor 1npregnation) 0.025% of thiacloprid, 0.6% of tebuconazole,
2.67% of al kyd resin, 96.705% of toluene Exanple 2 (prinmer) 5 0.01 % of

t hi acl opri d,Examphed (domfiositionffbrimyiregnatiosh of al kyd resin, 6% of Dowanol DPM
83.54% of white spirit Exarrple 3 (emnul sifiable concentrate) 0.5% of

t hi acl opri d, 35% of % of 275%f
cylcl ohegahor%gzﬁfooﬁ ac @g%d ?‘i?%a@-[%)ér@q/f‘Bfﬁlﬁy%?@ne%@g%o?ﬂ °
ro 00 0 E

Example 2 (primer)

5 0.01% of thiacloprid, 0.45% of dichlofluanid, 10% of alkyd resin, 6% of Dowanol DPM,
83.54% of white spirit

Example 3 (emulsifiable concentrate)

0.5% of thiacloprid, 5% of tebuconazole, 35% of Texanol, 32% of emulsifier, 27.5% of

cyclohexanone

10
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CAa d WWWW FFWW-~>0 WW2 m_ 12 _patent clains 1. Use of the
conmpound of the formula (1) NOCN N-k S (1) NO its netal salts or acid
addi tion conpdRfdsafss | nsecticide for protecting industrial

1. Use of the-.compound of the formula (I)

A
| %
~
c”” N

its metal salts or acid addition compounds as insecticide for protecting industrial

5 materials against attack and/or destruction by insects.

2. Use according to Claim 1, characterized in that the industrial materials that are

protected are wood, wood composites, timber products and plastics.

3. Compositions for protecting industrial materials, which compositions comprise a
compound of the formula (I) according to Claim 1 or metal salts or acid addition
10 compounds thereof and at least one solvent or diluent and also, if appropriate,

processing auxiliaries.

4. Compositions according to Claim 3, characterized in that they comprise at least one

further antimicrobially active compound.

5. Compositions according to at least one of Claims 3 and 4, characterized in that they
15 comprise at least one further antimicrobially active compound from the group of the

fungicides and insecticides.

6. Compositions according to at least one of Claims 3 to 5, characterized in that they
comprise, as biocidally active compound, from 0.00001 to 20% by weight of at
least one insecticide, the insecticide consisting of 50 to 100% by weight of the

20 active compound of the formula (I).

7. The use of a composition according to at least one of Claims 3 to 6 for protecting

industrial materials against attack and/or destruction by insects.

8. Method for protecting wood and plastics, characterized in that the wood or the

éiastic is treated with a compound of the formula (I) according to Claim 1.



5 materials against attack and/or destructi_,on by insects. 2. Use according
to Caim1, characterized in that the indidtiial materials that are
protected are wood, wood conposites, tinmber products and plastics. 3.

Conposi ti ons % or pYepd@nd nplasticaushareterizag: & i thats thayh FeMPEEMBoSPTPGME of the
conprise a conpoyn he. for mul |y according to Claim1l or netal salts
or acid addition %T%“@%g% %ﬁﬂﬁ“gﬁ% %%?hand at | east one solvent or diluent
and also, if appropriate, processing auxiliaries. 4. Conpositions according
to daim3, characterized in that they conprise at |east one further
antimcrobially active conpound. 5. Conpositions according to at |east one
of Clains 3 and 4, characterized in that they 15 conprise at |east one
further antimcrobially active conmpound fromthe group of the fungicides
and insecticides. 6. Conpositions according to at |least one of Clains 3 to
5, characterized in that they conprise, as biocidally active conmpound, from
0. 00001 to 20% by weight of at |east one insecticide, the insecticide
consisting of 50 to 100% by wei ght of the 20 active conmpound of the formula
(I'). 7. The use of a conposition according to at |east one of Clains 3 to 6
for protecting industrial materials against attack and/or destruction by
insects. 8. Method for protecting wood and plastics, characterized in that
the wood or the plastic is treated with a conpound of the forrmula (I)
according to Claim1l. 13- 9. Wod and plastics, characterized in that they
conprise a conpound of the formula (1) according to Caim1l.



