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(54) TRIAZINO-BENZIMIDAZOLES

(71) We, FARBWERKE HOECHST AKTIENGESELLSCHAFT, vormals
Meister Lucius & Briining, a body corporate organised according to the laws of Ger-
many, of 6230 Frankiurt (Main) 80, Postfach 80 03 20, Federal Republic of Geninany,
do hereby declare the invention for which we pray that a patent may be granted to us,
5 and the method by which it is to be performed, to be particularly described in and by 5
the following statement;—
The present invention provides a triazino-benzimidazole of the formula I

C'OOC'//_;
‘/— | N-F

wherein R represents an alkyl group having from 1 to 18 carbon atoms; an alkenyl

10 group having from 3 to 18 carbon atoms, an alkinyl group having from 2 to 8 10
carbon atoms, a cycloalkyl group having from 3 to 12 carbon atoms, which may be
substituted by one or more alkyl groups having from 1 to 4 carbon atoms or by a
hydroxy group;

a cyclohexylalkyl, cyclohexylalkenyl, or cyclohcxv!alkmyl group each having from

15 1 to 3 carbon atoms in the aliphatic chain, an endomethylene-cyclohexylmethyl, 15
endomethylcne—cyclohexenvlmethyl tricyclodecyl or tricyclodecenyl group; a
phenylaikyl, diphenylalkyl or triphenylalkyl group each having from 1 to 6 carbon
atoms in the alkyl radical, the phenyl nucleus being unsubstituted or substituted by
a halogen atom or an alkyl, alkoxy or alkylthio group each having from 1 to 4

20 carbon atoms or a di-(C,—C, )-alkylamino group; 20
a phenyl or naphthyl group, which may be substituted by an alkyl group having
from 1 to 4 carbon atoms, a halogen atomn, a halogeno-alkyl group having frofa 1
to 4 carbon atoms, a trifluoromethyl or hydroxy! group, an alkoxy group having
from 1 to 4 carbon atoms, a phenoxy or (C,~—C,)-alkylthio group, a di-(C,~—~C,)-

25 alkyl-amino-(C,—C,)-alkyl group; a hydroxy—(C;-—C“)—alkyl (Cy—C,,)-alk- 25
oxyalkyl or dialkoxyalkyl group, a (C.—C,.)-alkyimercaptoalkyl, (C,—C,)-di-
alkylphosphinylalkyl, furfuryl-alkyl, morpholino-(C,—C,)-alkyl, pyrrolidino-
(C,—C,)-alkyl, piperidino-(C,—C,)-alkyl or (C.—C,.)-carbalkoxyalkyl group.

The present invention provides a process for thc preparation of a compound of

30 - formula I, which comprises reacting 2-methoxy-carbonylamino-benzimidazole of the 30
formula 1T .-
(Price 25p) - : w




[err] wherein R represents an al kyl group having from| to 18 carbon atons;
an alkenyl Io group having from 3 to 18 carbon atons, an al ki nyl

to 12 carbon atons mhlch nay be substltuted by one or more aIkyI groups

having.from1 to 4 carbon atons or by a hydroxy group; a cycl ohexyl al kyl,
cycl ohexyl al kenyl, or cycl ohexyl al ki nyl group each having from 15

1‘to 3 carbon atons in the-.aliphatic chain, an

endomet 2l ene- cycl ohexyl methyl . 15 k¥aéiset hvl ene- cycl ohexenyl met hyl3, 3
tricyclodecyl or tricycl odecen@fwoup, a phenyj al kyl, di phenyl al kyl or

tri phenyl al kyl group each havi fr ~-révdy,car bon | at ons

in the alkyl radical, the pheny! nficl eus being unsubstituted or substituted

by a hal ogen atom or an al kyl al koad% or alkylthio gro each havi ng from1 5
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25p chain or branched-chain alkyl group having from 1 to 15 carbon atoms; an alkenyl

group having from 3 to 18 carbon atoms; a cycloalkyl group having from 3 to 12 carbon
atoms, which may be substituted by an alkyl group having from 1 to 4 carbon atoms,

20 especially by methyl or ethyl; a tricycledecyl, phenyl or naphthyl group; a phenyl or 20
naphthyl group mono- or di-substituted by one or two methyl, ethyl, tert. butyl or : 25
hydroxy groups or a chlorine atom; a phenylalkyl group having from 7 to.9 carbon
atoms, especially a benzyl group, or a diphenylalkyl group having from 13 to 14 carbon
atoms the phenyl groups of which may be substituted by a chlorine atom or a methyl

25 group; an alkoxy-alkyl, dialkoxyalkyl or alkylmercapto-alkyl group having from 3 to 8§, 25

: especially from 3 to 4 carbon atoms; a hydroxyalkyl group having from 3 to 7, espe-
cially from 3 to 6 carbon atoms; a dialkyl-phosphinylalkyl group having from 3 to 9, 30

especially from 3 to 5 carbon atoms; a morpholino-alkyl group having from 5 to 8§,

especially from 6 to 7 carbon atoms, or a carbalkoxy group having from 3 to 12, espe-

30 cially from 4 to 8 carbon atoms. 30

In addition to the amines used in the examples, the following amines may advan- 35

tageously be used: iso-amylamine, iso-octylamine, nonyl amine, n-decylamine, iso-decyl-

amine, n-undecylamine, pentadecylamine, hexadecylamine, octadecylamine, z-octa-

decen-9-ylamine, cyclobutylamine, 2-methyl-cyclopentylamine, N,N-dimethyl-, N,N-

35 diethyl, N,N-dibutyl, N,N-methylethyl-, N-methyl-N-propyl-, N-ethyl-N-isobutyl- 35
ethylene-diamine or the corresponding propylenediamines, tetramethylene-diamines and 40
hexamethylene-diamines, 3-aminohexahydro-toluene, 4-amino-hexahydro-wm-xylene, 4- .
isopropyl-cyclohexylamine, 4-ethyl-cyclohexylamine, 2,6-dicthylaniline, 4-tert.-butyl-
aniline, 2-, 3~ and 4-chloroaniline, 2-, 3- and 4-aminophenol, «- and 2-naphthylamine,

40 3-phcnylpropylamlne, 2-phcnylethylamme, 4-phenyl-butylamine, diphenylmethylamine, 40
2,2-diphenylethylamine, 2-, 3- and 4-chlorobenzylamine, 2- (2’-clilorophenyl )-ethyl- 45
amme, 2-, 3- and 4- methylbem'ylamme, 2—ed1v1thro-cd1ylammu, 4-methylthio-butyl-
amine, 1- and 4-amino-hexanol, dimethyl-(2-amino-ethyl)-phosphine oxide, diethyl- (4~
ammobutyl) -phosphine oxide, N-aminomethyl-morpholine, N-(3-aminopropyl)-mor-

45 pholine, N-aminocthyl-pyrrolidine, N-aminomethyl- and N-aminoethyl- -piperidine, fur- 45
furylamine, aminoacetic acid methyl- and -ethyl ester, 2-aminopropionic acid methyl 50
ester, 3-aminobutyric acid ethyl ester, 6-aminocapronic acid methyl- and -ethyl cster,
alanine methyl ester y-aminovaleric acid methyl- and -cthyl ester, 4-methoxybenzyl-
amine, 4-tert.-butyl-cyclohexylamine, 2-amino-1,3,5-trimethylbenzene, 2-aminobutane,

S0 . 2-ethylhexylamine, n-tridecylamine and tetr'tdccylamme, or iso-tetradecylamine. 50

Suitable solvents for the reaction are especially moderately or weakly polar sol- 55
vents, preferably those having a low boiling point, for example, methylene chloride,
chloroform, carbon tetrachloride, benzene; ethers, for example, dicthyl cther, d1-1so—
propyl ether or tetrahydrofuran; esters, for example, methyl acetate or ethyl acetate; or

55 ketones, for example, acetone or meshylethyl ketone. Preferably, chloroform or meth 31~ 55
ene chloride is used.

2- Methoxycarbovylamme-bcnzxmldamlc may be prepared according to the method \
described in J. Am. Chem.  Soc. 56, 144 (1934), by reaction of o- phenylcnc-dnmme 60
with S-methyl-isothiourea dicarboxylic acid dimethyl ester. The preparation of the

60 amines required for the rcaction is also known from the literature. 60

The compounds of the invention have an excellent fungicidal action.




2 1,377,458
2 3 [err] vm'thaprimary am ne of the formula HNR (I11) wherein
R is definedas above—and fornmal-dehyde—A preterred-enbodinent of the

process of; the present invention is the follow ng: 5
2- Met hoxycar bony! ani no- benzi m dazole (I1) in suspended or di ssolved in a
solvent, 4. 5 nolar to twice nolar anount of the amine is added and

subsgquentfl y,gW th agitation, a two to fpsy 454 mes m)l ar anmount of an 3
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reaction al wlys p Wpéffﬁwnﬂaqflﬂmr iferglsebskiggaitpspesipl edditives, fopexr whero
15 there is ?I%F%r\q@ﬁfg glalcnal for liquid preparations, any suit-
15 Preferred ani nq&p ?f T BE he, Gaabi Simars. hosE ipnisbch R is
a st Qi ght - 2 Gethy: tt‘ii’te,(ﬂd"rabfdamﬁ ddﬂtacbbnuaieky group haw ng from 1to 15

carbon atomstS an al kéﬁyﬂblcgd ipses [aepvgl #M‘MO8 Hl@ucﬁwrcﬂfbb@ﬁ aé?? a 15
S TS 119 X ate
cycl oal kI yl gr Oup flé% §r‘31\ -sU J:ioniﬁ} sal g:“ﬁi o(l:&. yl— yne or :
subst | tuted by an o@ tky‘ mgmgﬂn M{oﬁyga éar ét ons, 0
es pe ?al |y 2%) nmet hyl Soitablet rsmgaagttfts c*gledllmdeqm’ch (splhemylgmmﬁlpmphhhylsalgr oup; a
phenyl or! napief PAp hlhg{w?&y mf rrgid oppligf olssirmsthylttanring by one or two methyl20
et hy| t ert but yI mg auxilia suitable inorganic or organic salfs, or cxample so lum
: s&f)hatc, ammonium sulphiate, sodium carbonate and sodium bicarbonate, sodium
20 thiosulphate, sodium stearate, or sodium acetate may be used.
: The invention also provides a method for preventing or combating a fungal disease
25 in a plant or plant product, plant habitat or potential plant habitat which comprises 25
i applying to a plant, plant product, plant habirat or potential plant habitat a compound
or a prcparation of the invention. The plant product may be, for example, a fruit,
25 - vegetable or seed, or paper, wood or a fibre. The plant habitat or potential plant habi-
tat may be soil, or a soil-less or soil-containing compost, for example, a seeding or
30 potting compost. The compound or preparation may be sprayed onto or mixed with 30
the object to be treated. '
The compounds of the invention have a good systemic fungicidal action and so
are particularly useful for combating fungi which have entered plant tissues. This is
. especially important in the case of those fungus diseases which have a long incubation
35 period and, after the outbreak of the infection, cannot be combated by the usual fungi- 35
cides. The activity range of compounds of the invention is very broad and they are
effective against a number of fungi important in crop farming, fruit growing, viti-cul-
ture, hop growing, and horticulture, for example, Fusicladiuwm Spp, Gloeosporium Spp,
Septoria Spp, Mycosphaerella Spp, Cladosporium Spp, Colletotrichum Spp, Rhizocto-
40 niaz Spp, Fusarium Spp, Cercosporella Spp, Ustilagineae, Erysiphaceae, Aspergillaceae 40
’ or Sclerotinaceae. It may also be used to treat Dutch Elm disease.
Furthermore, a number of the compounds of the invention, especially those having
40 long-chain groups as the substituent R have an excellent activity against phycomycetes,
for example, the Peronospora or Phytophthora species. Their degree of efficiency in
45 this particular respect is equal to that of the metal salts of dithiocarbamic acid or the N- 45
tnchloromethyldumphthal1m1de derivatives, and in many cases is even superior to them.
The compounds of the invention are useful for protecting stored fruits or vege-
45 . tables against fungus infection, for example, by species of Fusarium or Penicillium.
The invention also provides a method for protecting a textile, dye, coating or paint
50 against fungal infestation, which comprises applying a compound or preparation of the 50
invention to a texnle, dye, coating or paint. '
The invention further provides an antihelmintic or fungicidal preparation for use
in animals which comprises a compound of the invention in admixture or conjunction
with a phannaceuncally suitable carrier.
55 The invention also provides a method of treating a commercially reared animal to 55
combat a fungal or heimintic infection which comprises administering to an animal or
a compound or veterinary preparation of the invention.
55 The following Examples of preparation and application illustrate the invention.

30

35

50

A) EXAMPLES OF PREPARATION .-

60 Example 1. 60
60 573 g (0.3 mole) of 2-methoxycarbonylamino- benzimidazole were suspended in

: 550 ml of methylene chloride, 55.5 g (0.3 mole) of dodecylamine were added and the
mixture was heated to 35°C. At this temperature, 68 mi (0.8 mole) of aqueous 35%,




hydroxy groups or a chlorine atom a phenyl al kyl group having from7 to 9
carbon atons, especially a benzyl group, or a diphenyl al kyl group having
from13 to 14 carbon atons -thepherrH—groups—of—which—may be substituted by
a chlorine atomor a nethyl 25___  group; an al koxy-al kyl, dial koxyal kyl

or al kyl nercapt o-al kyl group having from3 to 8, 25 espeC|aIIy from3 to 4
ciarbon atons; a hydroxyal kyl group having from3 to 7, espe- 30
cially frgm 3 to 6 carbon atons; a dikd7Ryss phosphi nyl al kyl group havisg
from3 109, %&?@: lvféey Trome?’e ddrc%ﬁleon att?no wg‘xgﬁh waspcor%rrme%(}mai Kyl' ‘group

having from5 @%m ,gggg 8 ol i a car bal koxy
gr oup havi ng fromr& théh-cb vertaﬁ penemsﬁ,carbom1axﬁmai>dnmmfdmm dast c@ondilterabn at ons.

30 In addition otf,ohEt dﬂueeoaznlnweyasusadted @And ﬂlemelkﬂ@klé@de tdhasion who dsiad ﬁg‘ ami nes- may

advan- t a‘geous shate a%%coawmr% Helding 492 7o% PhA SEyrfafiige SRS P&Xni ne,

nl decyl ami ne, I’ﬁé‘:‘ﬁg{_ to eliminate aﬁl@nr@n@nﬁ&; thid- HRHEE W29 HiRE will €06 adeey| am ne,
heexadecyl am negasélﬁf& A e3P M obtaling OF @-(7TE @Ethe thedtbrialiyitkl) of y-olethbyt y| ani ne,
2- met hyl - cycl opabrylt3advilers;s-Highylirqradzinybenzintigazold Baving a meltingt pait of §6N- dij but yl,

NN\ et hy 1@t hyl ©o 87R&met hyl - N-propyl -, N-ethyl - N-i sobut yl - 35

et hyl ene-di amine or the correspondi ng progyl enedi am nes,

tet ranet hyl ene-di am nes and 40 Hhexafet hyl ene- d| am nes,

3t am nohexahydr o-tol uene, 4-amn 'hydho- m xyl ene, 4-

|§opr opyl - cycl ohexyl ani ne, 4-eth ’t’)hé(»y},,g}n_gg, 2, 6-di et hyl ani li ne,
4-tert.-butyl- aniline, 2-, 3 and 4- chloroaanlne 2-, 3- and

4#- am nophenol , rﬁa ap I ani ne, 3- phenyl propyl am ne,

2~ phenyl et hyl a ﬁlg §6§) ogﬁ‘ , d| phenyl nmet hyl am ne, 40

2! 2- di phenyl et m{m@m(ngg 4 HBgZ/én 3%l or obenzyl am ne,

2’ (2'-chl orophenyl ) - et hy . amne, 2-, 3- and 4- met hyl benzyl ami ne,

2' ethyl t B o-ct h Mﬁ%‘!ﬂf athamsteristic Cﬁh@ymbmtm hexahol ,
d| met hyl - ( 2- ani® KWW?%‘WWW@“&W é 16&?%?”69‘?& ](535 “%Lri nobut yl )

- phosphi ne oxi de, N-am nonet hyl - nor pliahpie@a. N (3-am nopropyl ) -nor- 45
phol i ne, N- am noeﬁml ﬁgzrmﬂ)lmmmomamembh stizimidaade were suspended in

N- ani noe 2)% % ylgng chloridgmng 3P @ ) dAdidirdten thyI and
e e e

contmued at 38°C for 2 hours, before the mixture was allowed to cool, also with
agitation.

. The non-converted 2-methoxycarbonylamino-benzimidazole was suction-filtered

25 off, the aqueous layer was separated, and the methylene chloride sclution was dried over 25

magnesium sulfate and concentrated, yielding an oily residue which was stirred at 30°
to 85°C with gasoline, After decanting, the gasoline solution was concentrated, the oily
residue obtained was redissolved in methylene chloride and washed twice with water.
The methylene chloride solution was then dried over MgSO,, concentrated, and the

30 oily residue was degassed at room temperature under highly reduced pressure. 30
Yield: 37 g (369 of the theoretical yield) of a non-distillable oil. >
cl' QOCHz )
N ;ﬁ/ N j /C 2Hs
@NVN—CHZ—CHZ-‘C//Z—N\
Cobls

CiH.;N;0, MW: 345
cale.: C 62.6%; H 7.8%; N 20.2%
35 found: C 63.0%,; H 8.5%; N 19.8% 35

Example 2.
38.2 g (0.2 mole) of 2-methoxycarbonylamino-benzimidazole were suspendcd in
600 ml of chloroform, 14.6 g (0.2 mole) of n-butylamine were added, and the whole
was heated to 35°C. At this tempcrature, 68 ml (0.8 mole) of 35%, aqueous formalde-
40 hyde solution was added dropwise, with agitation, which was then continued at 38°C 40
for 1 hour, The henzimidazole dissolved while reacting. The mixture was allowed to
cool, the aqueous layer was climinated, and the organic phase was dricd over magnesium
sulfatc.
After filtration and concentration, zu oil was obtained which solidified after tri- )
45 turation with n-hexane. : 45
. Yield: 41 g (71°% of the theoretical yield) of 1-methoxy-3-n-butyl-s-hexahx:im—&i—
azino-benzimidazole, melting point 109°C. S
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ester, 3-am nobutyric acid ethyl ester, 6-am nocapronic acid nethyl- and
-ethyl cster, alanine methyl ester y-amnovaleric acid nethyl- and -ethyl

est er—4-fBzRoxybe: ~-—am-pei—A-tert—bhut yl—eyetohexytamne, = =
2-am no-1, 3,5-trinmet hyl benzene, 2-am nobutane, 50 2- et hyl hexyl am ne,
n-tridccyi am ne and tetradecyl am ne, or iso-tetradecyl am ne. 50 Suitable

sol ventsljf_or the reaction are especially noderately or weakly pol ar sol -
vents, pheferably those having a | ow boilin oi nt, for exanple, nethylene
chl osi de; chl groform carbon tetrachl ori dé7’#¥nzene. ethers, for exanple S
diethyl ether, di-iso- propyl ether or tetrahygyofuran; esters, for
exanmpl e, {methyl acetate or ethyl acetateg, of, 55 ket ones. for exanple,
acetone dr methyl ethyl ketone. Pref Iy\,‘i;cﬁl oroformor methyl- 55 ene
chlorideiis used. 2-Methoxycarbonyl fe- Der? raifdazol e may be prepared

accor @i ng to the method described in J. Am Chem Soc. 56, 144 (1934), by
reactioniof o-phenyh _éi«giz& ;\%8386 ‘;0 wi.t h S:met hyl -i sot hi our ca
1 ey R 4p3iaa

di carboxylic acid 62, eg. 7_‘?3?{ tion of the 60 am nes
requi redifor the reaction 1s”also kddwn from’the literature.

60 Th@ cqnmpoufids of t e thenuizartd pactiuay eheanmpad kHowert a Carbyylcabshaption@t AHA. 3
3 : cm™, and double bond bands at 1620 cm"ﬂ_, 377, 458

3 The present invention therefore provides, a,pesticide, especially a

fungi ci de, com prisingsa fosi xﬁcﬂé)n&'mamxy&xd‘%&ﬁ o®bnzfn@daAdIt Serk s@Pendell inve
substancd. especi al9bymi ¢f nethylesnchlotidaad. DH$0.3 wble X of G rmethotyoproH¥mineverdddedt ur e

or conjunctidf wit BnHHe whple @atkfhtwﬁ"‘fi-oj; b speTAruss e i (Pfsmolg) oy agyeatiip| e, 10
solid orlliquid i ngﬁcﬁ’tf%ﬁggﬁéﬁl \ "g:{gy‘% fr’tpl\‘i\@{"ﬁ”fehaugﬁémg(’n’ hich b gaé’éersi ng
agents and grindi ng auxkd do@ink, 8% mikiklrelwa® filtc@dd B @ fsmiyBintoait| o ngdoslen &, starting

emul si ong, 5 suspeéazintdgqle. Als tguacps [pbasel gusssemiratgy anuhesethyldre cldorpoelwids  of

formul a I' mavldbe miwgsedied over magnesium sulfate. _ ) K o ]
15 )} fier filtration and concentration, an oil was obtained which solidifies on tritura-

tion with n-hexane.
Yield: 63 g (69% of the theoretical yield) of 1-methoxycarbonyl-3-(3’-methoxy-
propyl)-s-hexahydro-triazino-benzimidazole. Melting point: 73° to 74°C.

_ COOCH3 :
20 I
20 o NQj//V\' : 20
J\( CHz)z~O—CHz :
25 CisHwoN,0s MW 304
calc.: C.59.2%,; H 6.6%; N 18.7%
found: C 59.3%,; H 6.9%; N 18.7%
" In the infrared spectrum, the compound showed a carbonyl absorption at 1750
30 25 . em™, and double bond bands at 1625 cm™ and 1600 cm™". The substances of the 25
fortnula ) :
f 00CHz
N ”ﬁ
. C_-/_/V \/N\ 2
as indicated in the following Table are prepared according to Examples 1 to 3.
35
40

45




Wi th other fungicides with which they formconpatible m xtures. As carrier
material, mneral substances, for exanple, alumniumsilicates, argillace-
5. . ous—eart-hs—kaotH—chalks;—stt+iceous chat ks, tal cum
ki esel guhr or hydrated silicic acids 10 can- be used, or preparations
gf these m neral substances with special additives, for ex- 10 anple,

hal k with sodium stearate. As carrier erial for liquid preparations,
any SUit ' abln nrganjc?colrf\lnnfc W‘D)fl §£7g%l§| n\IIQCL for psnrtlnLE, Pnl mané?_
xyl ene, di acetone al cohol, isophorone, gasolines, paraffin oils, dioxan,

i met hyl formam de, dinethyl sul phoxird®lelO ethyl acetate,

!

gents, any suitable enulsif

etrahydrof uran and chl orobgnzene.
gl ue-1i ke cel | ul ose Bxedpdeq or pol yvignyl al coho

15

iers may be used, fon

pui t abl e adhesi ves are

ﬂMg}ting poin® As mettiné

eXanpl e, et hoxyl at ed

&l kyl phenol's, salts™of aryl-
| eyl -net hyl -taurine or, of 6
ui t abl e di spersing agents &
cid), salts 20 of na

or al kyl-aryl-sul phg
t hoxyl at benzenesu
re cell ul"0%e pitch (9
ht hal enesul phoni c_aci

nic acids, salts of ,
phngg aci ds, or soaps.
al ts“of |igninsul phonic:
d or salts of ;

| eyl - met hyl -t auri ne.
$uitab|e i norgani c or @ gani
sul phat e, sodi um carbonate
hi osul phat e, sodi um-st-easat
| so provides a nethod for
gn a plant or plant prd&duct,
onprises 25 applying to a

20
c salts,. . ¢ exanple
and sodi ufh °bi car bona
L8 O—S-0aHtHR-acet-at-e
reventing or conbatir
pl ant-Chakyi t(at) or pot
plant, plant product,

As grinding .auxiliaries, !

spgyunsgul phate, ammoni um
te, sodium 20 C

- The invention
g a fungal disease 25

ehF0al3Pl ant habi tat which
pl ant habitat or

otential plant habrtat—aTct
| ant product .may be, for e
r seed, or paper, wood or
abi- tat may be soil, or

A

q

a

TpoUTTd—or—a preparat

anple, a fryit, 25
L fibr e’.csﬁheliélséﬂt hay
soil-less or soil-corn

omof—the—tnventi on. Thé

' veget abl e
i%é@“5}4potgntial pl ant

tai ni ng conpost, for

éxanple, a seeding or. 30
tiray be sprayed onto or gn xe

potting conpost. Tk
with -—CH—CH=CH230 t hd

e conpound or preparation’
PBeghgt 0 be treated.

9 ~-C(CH; )5 143 .
CH
10 e P 136
QE\\CHZ—CHB
11 ~C,Hy (iso) 138
12 -CBHl" (n) 76"78
13 ~CoH; o (iso) 139
non~distill-
14 -Cy3H,, (iso) able oil
15 ~-CsHy 5 (n) 75~76




The conpounds of the invention have a good system c fungicidal action and

so 30 are particularly useful for conbating fungi which

have - entered—plant—tissues—Thi s—+s—especi al lyy—nport ant —i-A—the-caseof —
t hose fungus di seases which have a long incubation 35 period and, after

t he out break of the infection, cannot be conbated by the usual fungl 35
cides. The activity range of conpounds of the invention is very broad and
they ae éffecglve agalnst a nunber of fungq45§portant in crop fannlng, 7
f o T—gr oW ng,—vrti=cut=—385 1 t-ure;—hop gl oWy —ard
horticulture, for exaaneE;gﬁ E%Iadltun18p d oeospor funkispp, Sept oi a Spp,
Mycosphaerel I a Spp, Cl adospor Fum{Spp, Cblletotrlchun18pp “%@hi zoct o- 40

nia Spp, Fusarium Spp, Cercosporgtta Spp, Ubllldglueac Erysipiraceae,
Aspergflléceae 40 or Sclirotlraceae al so bejused to-treat Dutch
El m di sease. Furthernore, axQunbdr of~ ¢Hée ﬁ%%unds of |t hi™venti on

speci afl y it hose havi ng Iong chain groups as the substifjuent R have an
excel l ent lactivity agai nst phycorfycetes, for exanple, fhe Peronospora or
Phyt opht hgra species. Their Qegree of-BHf+CH-eCHy in 45 11018 s particul ar

respect ig equal to that of the netal salqﬁiof di t hi ocarbamc¢ acid or the
N 45 tr|chloronethylthL£L4ﬁuimu¢ —pn many cases i S
even supefior to them The conpoynds of tdig dgivention qre useful for

protecting stored fruits origege{ 45-CH 1 abblaeg sgai nst fungus
infection| for exanple, by specig¢s of Fux&gpunﬁpr Peni ¢illium The .
i nventionfal so proVi des e—wethedior—proteetnre—a—textie—eye—eoati ng or
pai nt 50 agai nst fungal infeéstation, which conprlses applying a
conpound or preparation of ifle |50 i+(@ht)sorPHo a tex{i l86-&8e, coating or
paint. The invention further proyides an antihelmntic or fungi ci dal
preparati on for use 50 I ani mars wWni ¢ CONprisSes a
conmpound of the invention ig admi xture or nj uncti on “ngggl
pharnaceuﬁlcally suitable c&Prief. 55 '*<fﬁe inventioT S 1ﬁovides a
met hod of itreating a comrercially reared animal to $5 conbat a fungal or
hel mintic!infection which conpriges adni:&Ttering,to am ani mal or

21 165

22 e -O 155-156
S IEE
24 ~CH, -@, 145-146

. 25 ~(CH, ), ~S-CHy 107-109
" 26 -(CH, ), -S-CHyg 120-121
27 il (CHg )5 —O‘Cz H5 84“85

e

28 ~(CHg )3 ~0-C3 H, . 66-67




a conmpound or veterinary preparation of the invention. 55

The foll owi ng Exanpl es of preparation and application illustrate the
i nvepti-er—Ar—BEXAMPLES-O—PRERPARATH-ON-60-
Exanpl e 1. 60 60

57.3 g (0.3 mole) of 2-nethoxycarbonyl am no-benzi m dazol e were suspended in
550 m of nmethyl ene chloride, 55.5 g (0.3 mole) of dodecyl ami ne were added
and the mxgure was heated .to 35[err] Ci,3%44s54 hi s tenperature, 68 m (O. 8

mol €) of aqueous 35% 4 377725

f or mal dehyde sol uti erawpne pdded dropwi ge with agi {ati an-v\,hl ch was
cantinued for 1 hour at 38[err]C, before the m xtuge wa® all owed to cool,
aliso with agitation. The nof-converted 2 hoxycaf bonyl am no- benzi m dazol'e
vvais suction-filtered. f,_Jhe aglrf u§ yer Was sapars%t%g and the '
et hyl ene chloride solTtion{was dri‘ed’dv magnesi um sul phate and
céncent_rat ed, vielding 122 g.of a crystallTjine substance hay-. 5 ing a

lting point of 75[err]C |n order. to_el i' ate afllrering amne, this
bstance was stirred-yth pOO rrf‘CHﬁ"Sg (30/ 35[err]C) t hus obtai ni n’g

S
98 g (79% of the theor€tical vyis of 1- OoXy-
car bonyl - 3- dodecyl! - s- hexahyfr ot r no- ben2| m dazol e haV| ng a nelting poi nt
off 86 10 . to 8Herr€
1§ 10 [err] nolecular weignt: 40@ycakg:cf;. 69. 0% L|n©n0%isI’tinlZl,-O% found: C
69.3% H9.2% N 14.0%3 2 3 able oil
1 a

|

; | ~0C,Hs  [non-distill-

' 32 -(CH, )3"CH ~N0C, H able oil )

| 33 -C;Hys (n) 73-74

} '

P 34 —O 118-120
35 C@ 133-134

!

i R %6 ~C~CH, -C~CHj 151-152

¢ 1 1

CH;  CHy

1 .

H ~ (CHz )5\ _

: - 37 ~CH /CHz 125~126

 (cH, )3
38 -(CH, ), -0~CH, 99
39 ~CpH; 4 (n) 106-107
40 "Cg Hi ° (n) 100-102

o e e 11t A 8 15 . bt



15 In the infrared spectrum the conmpound had a characteristic
carbonyl absorption 15 at 1720 [err] as well as double bond bands at 1620

[err] and 1595 cmExanple+a—5+3—¢ (0. 3wote)—of ——— T ..
2- met hoxycar bonyl am no- benzi mi dazol e were suspended in 900 ml of nethyl ene
chloride,:-and 39 g (0.3 nole) of 3-diethylam no-I|-propyl am ne 20 wer e

added. The suspension was heated to 35e[rr]C. At this tenperature, 60 n
(0.7 nmole) 20 of 35% fornul dehyde sol ution were added dropwi se with
agi t atg on, whi gh was then 20 1gmmysgnued at 38[err] for 2 hoursg
BETOore the m xXture wWas_ artowsd—to cool~,—arso wth agitacion. 1Ne
non-conve‘rted 2- met hoxycar bonyl am no-benzi m dazol e was suction-filtered 25
off, the aqueous |ayer was separated, and _the nethyl ene chkgyide sol ution
was dried;over 25 nagnEsampisylfate and Boncentrated, |yi eloggé ng an oily

r esi due mbich was stirred at 30 to 85[err]C with gasoline After _decanting,
t he gasol i ne sol ution was concgntrated, the oily resi dieroistis Hiedl-was

redi ssolved in nethyl ene ¢l orijde and(@Hshedo+@jBe W t hpyat &531 The

met hyl ene| chl ori de solution wag then dried over [err] fponcentrated, and the
30 oi |y resi due was—degassed—at—roomtenperature—pnder—hrghty—r educed
pressure. 30 25 |Yield: 37 g (86%@f thejtheoretical yield)
of a non-distillable oil. soxangle 2..8842)9- 0.2 ol e) ofi 26-127

2- met hoxycar bonyl am no- benzi m dazol e wer'e susb‘e@qlaed in 600 mM of

chloroforim 14.6 g (0.2-ole)—9f n-butylamne were added,—and-the-whol e was
heated to:35[err]C. At this tenperat u68 m (0.8 no] e) of 35% aqueous

D

formal de-{40 - hyde sdi3uti gn was-{@dded-CiHppw se, W t h58gillbdt i on, which
was then gontinued at 38[err]C| 40 fo our. The bengi m dazol e di ssol ved
whil e reagting. The m xture—wag- oWetk=t0—C00 e

el imnatefl, and the organi c phdse ed ove,r magnesi um sul f at e.
| 44 112-114
‘ H,C '

46 -@ 196~197
47 ~-(CH, ), -@-Cl 158-159

/CHa *
48 ~CH T7-19
(CH, ), ~COOCH, .
/CH non-distill-
ks ~(cHy), 'N\cug able oil
H
50 -(cH,), -N::C 3 110-114
CH,
) _CH non-distill-
51 ~GH-cH, -NT 3 | p1e o1l
CH3 CH3 ~-




After filtration and concentration, an oil was obtained which solidified
after tri- 45 turation wth n-hexane.

45 Yield: 41 g (71% of the—theoretical yietd)y—of ' f’

. 1- met hoxy- 3- n- but yl - s- hexahydro-tri- azino-benzi m dazole, nelting point 109
1,377, 458 5 10 In the infrared
i spectrum the conpound showed a carbonyl absorption at 1745 -

+5 [err]dand double hond bands at 16#37&8¥ err] Exanple 3 57.3 g (01®& nole) 11
;of 2-methoxycarbonyl am no- benzi m i dazol e were suspepded in 900 m of

j et hyl ene chl ori-;ﬁgmpzs.ig (0.3 nmolR) of 3-net hoxF @r @yl arniine were added
10 and t he_whol e s heated to 35e[rr]C Attthis tenperature, 68 ml
(0.8 nol e) of aqueous .10 35% f mldehyde soluti on were added dr opw se,
jwith agitation, whigh S subse_-c}glzt ; y continued atygferr] for 1 hour.
 After cooling, the mxture was fil *d off a s | anmount of non-converted
istarting benzintdazol e, |[The aqueous phase was sepjarated, and the nethyl ene

igl (irSj ae io'l utren Wa,SA T(‘TOQI% So%ngflidug]o%%%ﬁgii on, an oil %s

obt ai ned which solidifigs on t ura- tion with n-hexane. Yield: 63 g (69%
{of the theoretical yield) of 1-methoxycarbonyl-3-{(3"-nmethoxy- propyl).

|- s-hexahydro-triazigyp- bgnzi rri_(taizsqises. gldyp point: fer4g. 20

120 25 : )

P

55 —.Ci 6 Ha 3 88"‘89
56 -Q 210 ~
CH, ( decomp.)

57 ~C,gHy, (stearyl) 89-90
58 Q 70-73
59 ~Cq1Hzg : 92

60 ~CH; @ -c1 140-142

OCH,

61 142-143%
‘ ~CH, ~CH, ~ ~OCHjg
62 "Ci [} Ha 1 85

63 ~chp-d )-0cH; 1.46-148




In the infrared spectrum the conpound showed a carbonyl absorption at 1750
25 [err] and doubl e bond bands at 1625 cm  and 1600 [err] The

subst anees—of—the————25+forma—as—ndi eated—n—the—followng-Table are ...
prepared according to Exanples 1 to 3. 40 45 1,377, 458
6 ./ Tabl e Exanple R Melting point 4
138 7 : - 1,377, 458 7
Example | R :
10 o1 1,377,458 ' 11
Example R : My -
64 .~ =CH,~CH,-CH 114-115
NeH,
66 -Q | 158
| HsC |
SR
(decomp.)
68 | ~CHy~cH, 0\ 147
69 ~CH,~CH,~( H ) 137
70 -@—CH,, 204-205.
71 N 88
245
2 -0OH
1 —<::j> (decomp. )
3, ~CHz ~CH~C, Hy 84-87 .
CZ HS
c H. (1 non-distill- )
74 | a0t s0) able oil
/CHs '™ -
75 ~(CH, );-0-CH _ 60
CH,




The application concentrati ons were 2000, 1000, 500, 250 and 125 ng of
active substance per liter of spray Ilquor As conparative agent, benonyl
(1-N-butyl -carbh- 55 10
anmoyl - 2- nethoxycarbonyl-an1no ben2|n1dazole) was used.

10 After drying of the sprayed |ayer, the protective sheets were renoved
and the plants pl aced in a greenhouse. \Wen the 4th and 5th | eaves had )
deveioped 2t ho plants were: hPQV|Iv4JnﬂéZ?$ﬁ with.conidia of cucunber dﬂldem/ 13
( Erysi phe C|choracearun) and subsequently placed in a noisture chanber at a —
tenperature of 22[err]C and a relative 15 at mogphem, o, hun1d|ty of 100%
After a residen%&édﬂf%cﬁ 24 hours, theRplants were 15°C

76| | 190
_ ' -CHz

} 77 ~(CH, )5 ~0~CH, ~CH-C, Hy 70-73

} : )

: C,Hg '

4 CFs

% 78 | - 310-311

CF,
e,  CH,

80 [-C;Hy 3 mixture witnCoHin able oil
81 | ~C, o H, smixture with C,gH;, 76-71
82 | . '@\j 71-74
83 -CH, (endo) 210-212

84 -CHZ-Z:iE> (exo) 178-179

non-distill-
85 |~(CH; )5-0-(CH, ), ~CHy able oil
(mixture with 9)

86 "C14H29 89-’90




14 15 1,377,458

15 transferred to a greenhouse having a high relative atnnspherlc hum di ty
(80 -~ - err]— . Tt
out break of the di'sease. The eval uation of the infection mas carrled out
visibly, as usual, and the infection degree is expressed in % of infested

| eaf arealas conpared to untreated, infested control 5 plants. The results
are shown:in-Table |. Exanple Il. Garden earth was nmixed in a shaking

machi ng2for 10;3mi nutes with the compoundsi®f74she invention cited in Exanphe
| in applicatiomn anDunts of 10, 5, Z.5, I.25, U.b and IU0 g. 3 ng Of
active substance/ kg of th| As conparativwg agent, benonyl ‘used in the
10 sane application o € &s the preparations of the i nenti 6. Pots were
charged wiith the edartimso truatea and 10 grai ns eacn OT W RAbRLaYWBEal 10f the
brand Heine VIl were so “before t pot s pl acgd | r eephouse

havi ng a hi gh at m)spherg@ hum dity Qﬁﬁ%gﬁ \;ﬁe&e}%{ﬁjre H¥° 7?@? %Q{E
germnatign. After 15 efrergence of the wheat, the plhnts, in the 4- to
5- leaf stage, were heavily i{nfested with 15 coni di a of |he powdery mi 1 dew

of cereal g (Erysiphe grarninis). After an Nbat jefHperi pd of 14 days, the
plants wede visually exan nefl -Cok Gi€dtiv 'th | dew. [The degr ee of

i nfection|was expressedgign % of i ted | &= area‘gésconﬁareg L9

untreated, infested control plant he results are indicpted |n Table I

20 Cl Exanple 111

20 Sugar beet plants in the 6-1eaf C3t age were heavily infpsted with conidia
of the beét |eaf spet—organtpm—{Cercospora—betiecotar—andrpaced—eppi ng

wet in a noisture chanber at|{25[err]C and a 100% rel ati ve| at nospheri c

hum dity, jwhere they were kept for 24 hours. Sub ently] they were placed
in a greenhouse having a rel gtive atnospheric

89 -CH, ~CH 95-105

cl
90 ~CH, ~CH, -cé@—m )s 180-182




25
an i nfection

-

conparatrve“
30 ce

agent ,

. _..|'

25 tinme of 7 days,
W t h—agueous—suspensions—of-

application.concentrations were 60, 30, 15 and 7.5 ng/l
benonyl
After drying of the spray |iquor,

hum dity of from85 to 90% and a tenperature of frome[rr].
the plants mere sprayed,

After
until drip-off,

ds eit

was used.in the sa

et—n—Exanpte1+-—The i

of spray liquor. As

me application concentrations.
the plants were placed again

in the grgenhouse 30 After an |ncuggyy@ﬁ period of 3 weeks, the plepts
ver e exanrned-+pw—TTﬁ1nr ried 15
out visually, degree of infection ex- pressed in %of infested |eaf
area, as conpa nyreated, infested contfol pl @?s. The results are
shown in Table_Lll. 35 " c Exanpl e |V.
35 Tomato plants, in the stage of conpletely grown 3 | eaves, were heavily g
infested with conidia of the |eaf nould g \pnatoes (d adosporium ful vum,
énd pl aced drip- ping wet for one day i sture chanber having a
ﬁenperature of [err] ang a- ve £ errczhunlgrty of 100% They -
were then transfétted t gre%nhou%e 10102 = A050(%e9%Pd at nospheri ¢
humidity of from85 to P0% and a tenpers pf from23[err] to 40 10
25[err] C. After 7 days,{the plants were ed wi th aqueous suspensi ons of
the conpounds accordi ng to Exanples 16 to 24 n concentrations of 60, 30,
15 and 7.5 ny/t+—of—spra —As—conparattye—agent—henonyt—was used.
After drying of the sprayed er, the plantsfwere again pl aced in the 15
gr eenhouse 45 and, aft%% cubati on pF g ﬁl days, exam ned- for
infection with | && nou |nfection xam Aéd visual ly, as
usual , and the degree of |on was expressed in %of infested | eaf area
relative to untreated, nfested control plant. The results are shown in
Table |V. a EXxanple V- : 20
fz H5 »
93 *‘f - C==cH 130 - 132 (decomp.) ’s
02 H5
/@ i
94 S 160 ~ 162 (decomp.)
,\CE CH
35
CH
| 3
-C - CH, - CH,4 40
95 , 143 ~ 14h
CH
3
45
B) EXAMPLES OF APPLICATION
Example 1.
Cucumber plants were grown in pots, and in the 2-leaf stage treated, uncil drip-off,
5 with aqueous suspensions of the compounds of Examples 1, 2 and 4 to 15. Before the 5 0
treatment, newly grown leaves of the plants and the soil were carefully covered with
plastic sheets in such a manner that they were not touched by the spray liquor. ‘
The application concentrations were 2000, 1600, 500, 250 and 125 mg of active
substance per liter of spray liquor. As comparative agent, benomyl (1-N-buty!-carb- 55
10 amoyl-2-methoxycarbonyl-amino-benzimidazole ) was used. 10
After drying of the sprayed layer, the protective sheets were removed and the
plants placed in a greenhonse. Wien the 4th and 5th leaves had developed, the plants
were heavily infested with conidia of cucumber mildew (Erysiphe cichoracearum) and
subsequently placed in a moisture chamber at a temperature of 22°C and a relative 60
15 atmospheric bumidity of 100%,. After a residence time of 24 hours, the plants were

]



50 _ Wheat plants were grown in pots and in the 2-1eaf stage
treated, until drip-off, with 50 the conpounds cited in Exanple IV. The
appl-i-cati-on—concentrati-ons—were—2 —21000,—~560—250—ant—12b—grt—of—spray———
l'iquor. As conparative agent, benonyl was used in the sane concentrations
of active substance as cited. After drying of the layer of spray liquor,
the. p:I ants were placed in a greenhouse, 1 55 where they were kept
until” theidth and 5th | eaves were fully devel oped. In this stage, 55 the
plant® were hgavily infested with conidi8%#%he powdery nildew of cerealks
(Erysiphe gramnis), tha tenRemalidifilla hil6eaniomes wasigdboistsnd, )t 0
e[rr] and'the rel amdtd ¥@pairrosphas 22° BUIIP ) diret beyBeird kepOQDA thie putregkerf t o
c][ eate opti nmum i nfbcdiseon (l:ondi ti on.sf for the m | dew, | 15 60f .
i l i 1 cygiuay nregt Wi 0 S s usuad, an O,
EA\mE gz:t : glc,;]l';lbatébon P& ﬂgg c@res&?ﬁ%ﬁinfﬁsﬁ% lc@ﬁcﬁ t:;g comrgc’!)&ﬁlﬁgrﬁez &zéﬁ‘cﬁ%@ for 5 .
" eﬁ-llrgles The results are shown in Table 1. 1,377, 458
16 . 17 and the degree of infection was expressed in %of infested
area, relative to unt(r;eat ed, infested c@l\ﬁﬂnwbl 13%] anjs., The results are
1 Wi NIXCONITY K10 m r 11 t (8} undas
:‘]ggl[)cgf‘]gg il P Tabl gof\{gc ?siat' n Ee(ﬁﬁl&angﬁ %lfn m};onegto r?@gcé%gi;ﬁg‘i,% .s,n&ifhd V\@S
g9 nis 0 Seel O.f% 1?%‘} vd Qbsta /kg of earth. As comparative agens) behomyl was usdd nukes | MmE
shaki ng machine Wi fafie hjpRcaGOARBUALS teiptcptations dExt@npteios.V and benonyl , in
5 appl i catli on amount sPoof w2 harstd)@ith BE eartigsoxEraigd ed ébm%%@%u%@@% fer 100
kg of seeds. Subseffulhirpd Hsinei Vi sversoypapeifte BuchsoFeis, BACE B4 BESRENS wer e
sovvninpq)tsgillev fcléxggémts heric (mext anégatcmera re of 2 or ge ation. L .
1 WL B oE@E hbar, $1A(haRs 3f 8 4L R 9 181 L8 MR SeaviPinfegal wmat | ofk
When the é}t h™and 5échidlaedwes p@idert heiidph antsScahadndigheopied). Aflee aplimotagonner e
hfeaV| ly ¢ petiod 8014 days, thej m&r@svgﬂv;wa}l}hc%%ﬂr— fop Infgctiqnyygl R U&It@r *;fm | dew
d 1 re Cel1o as € n °° Oor & sic eal area as comparc 0 untreated,
of cerealg (Erysi pffEctfBAltiiie Fosgiirey B e ratle 11 g

pla 1 he resuits are indica

B 20 Example III. 20
Sugar beet plants in the 6-leaf stage were heavily infested with conidia of the beet
leaf spot organism (Cercospora beticola) and placed dripping wet in a moisture
chamber at 25°C and a 1003/, relative atmospheric humidity, where they were kept for
24 hours. Subsequently, they were placed in a greenhouse having a relative atmospheric
25 humidity of from 85 to 90%, and a temperature of from 24° to 25°C. After an infection 25
time of 7 days, the plants were sprayed, until drip-off, with aqueous suspensions of the
compounds cited in Example 1.
The application concentrations were 60, 30, 15 and 7.5 mg/l of spray liquor. As
comparative agent, benomyl was used in the same application concentrations.
30 After drying of the spray liquor, the plants were placed again in the greenhouse. - 30
After an incubation period of 3 weeks, the plants were examined for infection with
beet leaf spot. The evaluation was carried out visually, and the degree of infection ex-
pressed in %, of infested leaf area, as compared to untreated, infested control plants.
The results arc shown in Table IIL

35 Example IV. as
- Tomato plants, in the stage of completely grown 3 leaves, were heavily infested
with conidia of the leaf mould of tomatoes (Cladosporium fulvum ), and placed drip-
ping wet for orne day in a moisture chamber having a temperature of 25°C and a rela-
tive atmospheric humidity of 100%,. They were then transferred to a greenhouse having
40 a relative atmospheric humidity of from 85 to 90%, and a temperature of from 23° to 40
25°C. After 7 days, the plants were treated with aqueous suspensions of the compounds
according to Examples 16 to 24 in concentrations of 60, 30, 15 and 7.5 mg/l of spray
liquor. As comparative agent, benomyl was used.
After drying of the sprayed layer, the plants were again placed in the greenhouse
45 and, after an incubation period of 21 days, examined for infection with leaf mould. The 45
infection was examined visually, as usual, and the degree of infection was expressed in
o, of infested leaf area relative to untreated, infested control plants.
The results are shown in Table IV. .

. Example V.
5 S50 Wheat plants were grown in pots and in the 2-leaf stage treated, until drip-off, with 50
the compounds cited in Example IV. The application concentrations were 2000, 1000,
500, 250 and 125 mg/l of spray liquor. As comparative agent, benomy! was used in the
same concentrations of active substance as cited.
After drying of the layer of spray liquor, the plants were placed in a greenhouse,
10 55 where they were kept until the 4th and 5th leaves were fully developed. In this stage, 55
the plants were heavily infested with conidia of the powdery mildeW of cereals (. Erysiphe
graminis ), the temperature of the greenhouse was adjusted to 22° to 23°C, and the rela-
tive atmospheric humidity to 80 to 90%, in order to create optimum infection conditions

for the mildew.
60 After incubation period of 10 days, the plants were visibly examined for infection, 60

15

e i e e £ = s
|
'



greenhouse adjusted to a relative atnospheric humdity of from80 to 90%
and a tem perature of from[err] After an incubation period of 10 days,

t he d—for—nfeetd-oen W t h—mt-dew—and—

i hfection was expressed in %of infested |eaf area, relative to 15

untreat ed, infested control plants. The results are shown in Table VI.

15 15 Exanple VII. Weat plants of the Heine VIl brand, in the
3-leaf statfe, were infested with coni-1tizasof the powdery m | dew of ceggeal s
(EI’ ysi phe gram ndnﬁ)theeme g‘f gi%é{f%n %ast ?c[-rcs:[ q °n0Fm ested *=a L\%%E)%tﬂ:ﬂ(:én aqueous
suspensi ons of tibRs QA 5. BB FAndiOrn M TS aé aff 20 20
25 to 32, until they were dr| ppi ng vvet The appl i catlon concentratlons wer e

120, 60, 30 20 an l’;éve S%@Plarﬁiell of spray I| uor
1.

conparative ager};lm}fgéfﬁb t L dftrations.
After drying of sl éat&araay m;g‘?ﬁ% phap ‘L:% teds@os 3“ °§g§i€3“hous

having a rel ati ve Subsepphies i cmhumgdmisyacﬁfof fhe aearddls eetdﬁ)w pﬁs hiegperat ure
O;f from 22[ er] twﬁth earth and placcd m a grec nhogse 363 germ.nanon23e

2]5 10 Dayqo af t er; stlﬁ ig i 1 :é;!t ew (Mrcals % %aggélgrﬁ %f or
nd a temi-

iinfection with rgke KheWe adj bsB &iE hifBin\\3
i'nfested | eaf alperatureméir@m 22\?&0 2300unt reat ed, i nfest ed control plants.
riesul ts of the t t’\fta‘r "PC Rftiery ¢fri01ia)t§4 te Nits weExerapihedl fuf ihfection with

3030 15 M e ey b R R ugtxg,ﬁ)

CiUJ

drip-off, with aqueous Sus- pensi ons 6F “1We “cohpounds cit ed |l e
VI, in appl I cation concent rat | ons OoExa(ROYIIL000, 500 and 250 ng of active
subst ance/ 1 of éf °f ol WIW‘):/ZE b@%ﬁ ip thgddesf %m, wcrpemfs@qdlthh@pm

R L)

Qarefully prote ne ég ﬁ su .soffyp kfgfm rt%rdm xatérr?tllelg wre not
tiouched bgothe 3Py, ﬁ;ﬂnqmeywerTi@pﬁ RS el @0 Shien ot

35 35 andf XSemg offf @Ctl‘n ub}faniehbofsspfa&y@dr I&)&rﬁpariﬂﬁéagaﬂxta&fn&n}m%ﬁ pl aC ed

I in a green hous eus&inﬁ d‘&‘sia( atxon concentrations.
frer drying 0 e sprayed layer the plants were placed in a greenhouse havmg a

relative atmospheric humidity of from 80 to 90%, and a temperature of from 22° to
25 23°C: 25
10 Days after the treatment, the plants were visually examined for infection with
mildew. The degree of infection was expressed in %, of infested leaf area, relative to
untreated, infested control plants. The results of the test are indicated in Table VII.

Example VIIL
30 Cucumber plants in the 2-leaf stage were treated, until drip-off, with aqueous sus- 30
pensions of the compounds cited in Example VII, in application concentrations of 2000,
1000, 500 and 250 mg of active substance/l of spray liquor; newly grown leaves and
the soil being carefully protected by plastics sheets in such a manner that they were not
touched by the spray liquor. The comparative agent was again benomyl.
35 * After drying of the sprayed layer, the plants were placed in a greenhouse and were 35
kept there until they had developed the 4th leaf. In this stage, all plants, including un-
treated control plants, were heav1ly infested with conidia of the cucumber mildew
(Erysiphe cichoracearum ), and placed in a moisture chamber having a temperature of
22°C and a relative atmospheric humidity of 100%. After 24 hours, the plants were
40 transferred to a greenhouse having a high relative atmospheric humidity and a tempera- 40
ture of from 22° to 23°C. After an mcubatlon period of 10 days, the plints were ex-
amined visually for infection with cucumber mildew. The degree of infection was ex-
pressed in %, of infested leaf area, relative to untreated, infested control plants. The
results are shown in Table VIII.

45 Example IX. 45
Rice plants in the 4-leaf stage were heavily infested with Piricularia oryzae and
subsequent!y placed in a moisture chamber having a temperature of 25°C and a relative
atmospheric humidity of 100%,. After a residence time of 24 hours, the plants were
: transferred ‘to a greenhouse having a relative atmospheric hu*mdlty of 85 to 90%, and
S0 a temperature of 25° to 26°C. 4 Days after the infection, the plants were treated with 50
the compounds cited in Example VII in application concentrations of 60, 30, 15 and
7.5 mg of active substance/1 of spray liquor. As compurative agent, bcnomyl was used
in the same application concentrations as above.
After drying of the sprayed layer, the plants were agam placed in the greenhouse
55 and, after an incubation period of 14 days, visually exaniined for infection with Piricu- 55
laria oryzac. The degree of infection was expressed in %, of infested leaf arca, as com-
pared to untreated, infested control plants. The results are shown in Table IX.

Example X.
Young vine plants of the Peronospora predisposed Miiller-Thurgau brand, in the
60 4-leaf stage, were treated, until dripoff, with aqueous suspensicns of the compounds of 60

[}

0

25

30

35

40

45

50

55

60



kept there until they had devel oped the 4th leaf. In this stage, all
plants, including un- treated control plants, were heavily infested with
coni~ti-a—of —the—cue —H v—ERysi-phe. ci-eharace }—and-placed—+h—
noi st ure chanber having a tenperature of 22[err]C and a relative

at nospheriic hunidity of 100% After 24 hours, the plants were _
40 40, ; transferred to a greenhouse having a high relative atnospheric
humidity and a tenpera- 40 ture of fromJ[err]. After an i ncubation peri od
of 10 thlays, thezplants were ex- anined vi b¥l4b8 for infection with cucunbar

rfjdl dew. The deQr ee %I:axﬁp'ﬂzg ?gﬁd ﬁ o%%llgﬁpligfignsc%gcgmia 1on%w9rt: b) 0[‘155%5 [2§mda$lc# &)ar;rag ia:]ea’

rel ative t,0 unt r eat edacritd1fuB&in€Opce Btk oPbprdd IR04rS As afafR gc.frff:s, 8dn
Tabl e VI 1. parative Ageat I) and folpet (N-(trichloromethylthio)-phthalimide = Comparative

45 45 : Agent IT) were used in the same concentratiqag afrpotivs spbtance as cited above.

. 5. £ ine of aved laver ! iy infested mich: .
4% Ricesplants’in tpg 4z ré‘%ﬁt‘k‘i&aﬁﬁ%ﬁ&% ai‘b‘%ﬁﬁfm"g&‘f&ﬁﬁ%ﬁﬁf P i
oryzae and subsequetamyerft 2e8gerhthre df FPCIRUE R1ERHIRRphe AN It I8y Dt I@IPNERE UT €
ofd 25[err]:C and a r &} bdursy che aitfevod plass were naimsieeted 1 a0freeAIROQOhaviigh £temperdt@s blence

tj,me of 24 hoyrs, tg}?%ﬁm %‘T\Rﬁ;gc humidity of from 80 to 2030 Afteravdinabation period af
ily , Ants, W : were.ag 10
afeennagss naifng_ao2blabL ISR LA TRr A b Ry

an-t enperature of e[ tadied ot HAMSy, afid Bk dbHI@ dfMARED] PR expraGedBh 30 1P iELE 1e§{ eat ed
with 50 the conpouses acdompdcd titearplinfesil tonirel papyelThe advite Are GiaaLie Malaki ons
011‘; 60, 30, 15 and 7.5 ng of active subst %Eg) I Iof spray liquor. As _
conpar ggi ve agent, bengpyl, as, Hsed d.h; & ARRLLSaL PR concent rati ons
s Bboue. AT LEE o ying R e R Bl D€ e g 15
in the greenhouse X. The applicatidhSofsBntrations werarith, 10af treir 2. aimg loNatipadibsoncepe s od of
12 days, visually eREHIALY FPopFTELiEHn bs%m apd folrgywere B! ingliejsemoryezac.  The
degr ee of 'inf get i on W e ARlE S AN b yeﬁla%fr, st ol il 1RSSR, PT o
t:0 unt peat ed, 1 nf estd RAtGMhEsPHeriPh@fdis. of BR& ¢ @uldﬁreéfb&m Qf'@?"lt@ZS ,‘Lxé I X.
Bxanpl e X: heavily infested with conidia of the powdery mildew of vine (Oidium tuckerifO” YoOung

vine plants of the gglrgfﬁq B au3p egilod biedtyg g planyiere A én énfection dithe 60
B Tcal Stage apore LA B s LB e A ROV SIS | s

conpounsls | of ’
th :

; Example XIL

to i Tomato plants of the brand called Rheinlands Ruhm werc sprayed in the 3-leaf

' stage with aqueous suspensions of the compounds indicated in Example X until drip-off.

- ~The application concentrations were 500, 250, 120, and 60 g of active substance/1 of

f 30 spray liquor. As comparative agents, benomyl (Comparative Agent I) and zineb (zinc- 30

- 30 ¢ ) ethylene-bis-dithio-carbamate = Comparative Agent I1) were used. :

3 After drying of the sprayed layer, the plants were hecavily infested with a zoo-

sporangia suspension of Phytephthora infestans and placed dripping wet for 1 day in a

3t moisture chamber having a temperature of 15°C and a relative atmospheric humidity

35 of 100%,. Subsequently, they werc transferred. to a greenhouse having a temperature of 35

e 35 _ 15°C and a relative atmospheric humidity of 85 to 95%,.

t- After an incubation time of 7 days, the plants were examined visually for infection

v with Phytophthora, and the degree of infection was expressed in 9/, of infested leaf area,

if ) as compared to untreated, infested control plants. The results are indicated in Table

e ! 40 XIL 40

- 40 ; Example XIII.

- Barley plants in the 3-leaf stage were treated, until drip-off, with aqueous suspen-

- sions of the compounds of Examples 1a, 49, 50 and 51 in application concentrations of

e 60 and 30 mg of active substance per liter of spray liquor. As comparative agent, the

45 commercial product benomyl was used. 45
After drying of the sprayed layer, the plants were infested with conidia of Piricu-

45 : laria oryzae, and placed dripping wet in a moisture chamber at 25°C and a relative

‘atmospheric humidity of 100%,. The plants were kept there for 1 day and then trans-

ferred to a greenhouse having a temperature of 25° to 26°C and a relative atmospheric

3
& S0 humidity of 100%,. 30
i : - After an incubation period of 7 days, the plants were visibly examined for infection
1 S0 ¢ with Piricularia, and the degree of infection was expressed in /, of infested leaf area,
} : relative to untreated, infested control plants. The results are shown in Table XIII.
) . Example XIV.
¢ 35 Celery plants in the 6-leaf stage were heavily infested with germs of the celery leaf 55
55 | spot (Septoria apii), and subsequently placed in a moisture chamber having 2 tempera-

ture of 25°C and an atmospheric humidity of 100%,. The plants were kept there for

1 day and were then transferred to a greenhouse having a temperature of 25° to 26°C

and a relative humidity of 85 to 20%,.
60 After an incubation time of 5 days, the plants were treated, until drip-off, with 60
: ’ aqueous suspensions of the compounds indicated in Examples 1a, 49, 50 and 51 and the
f 60 comparative agent benomyl in application concentrations of 125 and 60 mg of active
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17 , Exanples 1 and 12 to 15. The application
concentrations—were—-500,—250—125—and 60 ng—of —acttve substance per liter

of spray liquor. As conparative agents, benonyl (‘Com parative Agent 1) and
f ol pet (N-(trichloromethylthio)-phthalinide= Conparative Agent I1) were

used in the same concentrations of active substance as cited above. 10

5 18 After drying of the sprapegssgayer, the plants Were heaV|1Lgy 19
i nfested WiTH 4 700- htcr&tj . %:f @ gta SUSPeEnsi on
of Peronospora ‘{alc g B egerar, AL ‘3@3 VPH A | ﬁzt‘jf'é,ls[} Hanber at a
tenperature of e%{u&ﬂl'fr dn&xdfﬁi a&ldry&afasbmm grt:ecof mldiwc res& 0% After
jcd in %, of infested leaf aref? Zeldnipeosintrdated, infifd soren! PhranTebledH).t r ansf err ed

to a gr eeghouse havi ng a.jenperatur 23[,err] C and an at riospheric
hunmidity 8f from 804030 ¥an Aldkebe ﬂlﬁétéé@d' RREUAL R il 1o 10 7 Vays,
the pl ants, Whintikudiatla GRKg Mehine ith MR IcEmGmls Bf PlatigRe1al, 19, 5hend 1 Bd UT €
Lthanber 10 [ty comparative agent benomyl, lrowbqan@mnoamdoftllﬁmsndti’rﬂeg ofpfre subon caused
to appear, The® vag’aagi) Ehefaeeds, e, e feley nfiayyiqun wearth whic igrq}?%eca‘ Iy, ?@d
the degré® of LHEERTID oY srsent cale of Iehipogipmicjolans, FREFRE RIS

‘tonpared to unt rea‘hxedwedkﬂﬁmtcﬁarg&x&ﬂﬁl’tﬁé bfah pNHS, thd h@mfeesmﬂtes;;ea@amlsl sted in
;Tab| e X to was counted and the plants were examined for infection with Rhizoctonia. The results

Exanpl e XI. 150f this testarejingicated in Table X1l ne pl ants grown from cuttings of the
M1l er-Thurgau brand,. were sprayed in the 15 4-] eaf stage, until
drip-of f, with aqueous suspensions of the (:‘Eﬁ‘ﬁ)bil.nﬁs cited in Exanple X. The
appl i cation concentrations ¥\ere 20, 10, 5 and 2.5 ng of active substance/1

of spray liquor. As Ive agen%%ﬂe&%&‘amfésteéaﬁhé&h:ﬂﬁ‘érm‘ﬂ@é& used in the
same concen- trati orscadrding Vo subshahtd ade dubdincati@bof aMRyuor20

After drying of the ﬁp&@fg layer, byl ageso weg gﬂpl a i p2a greenhouse

ha\/| ng 20 20 a—+relative atnpSpher] umdety of 85 to
90% and a tenperature &f 23[err] and o 0 5 10- 15
5 0 0 3 12 18
6 0 0 5 10 16
7 o} 0 5 12 18
8 0 0 5 10 15
9 0 O 3 10 18
10 0. 0 5 12 15
__ 2 0 0 5 10 15
11 0 0 3 8 12
| 12 0 0 0 5 10
13 0 0 0 5 10
1 o ) 0 5 10
14 o] 0] 5. 10 12
15 0 o 3 5 10
benomyl o 5 8 15 20

control plants {un-
treated) 100 100 100 100 100



heavily infested with conidia of the powdery m | dew of vine (O di um
tuckeri). After an incubation perlod of 14 days ~the plants were exam ned
for .infection with a. == = + —af =
infection was expressed in % of |nfested Ieaf area as com 25 pared to
untreated infested control plants. The results are indicated in Table Xl .
25 25 Exanple XIl. Tomato plants of the brand call ed Rhei nl ands Ruhm were
sprayed in the 3-1eaf stage with aqueous suspensions of the conpounds
Lndrd&ted_|n1£kanple X until drip-off. TH7#8plicati on concentrations wave
K00, 250, 120, and 60 ng of active substance/l of 30 spray liquor. As
gonpar ati ve agents, benonyl (Conparative Agent |) and zineb (zinc- 30
80 i et hyl ene- bi s-di t hi o- car bar mat e= Conpar-ative Agent |1) were
used. After drying of the sprayed layer, the plants were heavily infested
with agzoo d spor angi a suspensi on of Phyl opht hora
pnf estans: and pl aced ipping wet for 1 day in a noisture chanber having a
#enperature of 15[ err]dC and a rel ative atnospheric humidity 35 of 100%
ubsequently, t hey werge transferred to a greenhouse having a tenperature of
85 3515 | "15[err] and a relative atmospheric humdity of 85 to
95% After an incubatifpn t t | ant re exa d visually
for infection with Phyct opht h&ra; an%atdeendhgr%eaﬁfgﬁ ¥§e§t |ren£qug ex?gressed
fn %of infested | eaf zared| as conpared to untreated i nfested contr ol
plants. The results aﬁk indi cated in Tabl e 40 X, _
40 - 40 Ex |l e
XIll. Barjey plants i 301 eaf-—st-ag-e were ﬁre%t e\d,nu(n\t i Gr i%- ofd, with
aqueous sjuspen- - sions of the conpounds of
Exanmpl es 1a, 49; 50 a in application concentrations of e
60 and 3 nmg of activ t ance R hbtgrlgf sqgag Q;qgor @§c§onqarative
agent, the 45 co al product enonyl - O
45 -
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5 Exampl e XV.
5 Dwarf bush bean seeds of the brand call ed Andreas were well m xed for 10
n.nutes in a-shaking—rachi ne: wth—the-co -

51 and the Coipar ati ve agent benonyl in appllcatlon annunfs of'100 and 50'“"wm
g of active sub- stance per 100 kg of seeds, and, ‘the follow ng day, sown
in earth which before had been 10 infested mﬁth a very virul ent
culture of Rhizoctonia solani. Four times 100 beans each 10 were sown in
pots fedled wpth this earth. Three weeks 1@t e emergence of the bean 21
plants, the nUnbET"UT“Eﬁﬁ?@@ﬁ"ﬁTﬁﬁT§‘“H§“§6UﬁTEﬂ'HﬁH’Tﬁﬁ‘ﬁF&ﬁF§‘W€F€‘“"‘"
exanlned for infection with Rhizoctonia THabiesiVis of this test are
indicated!in Table XIIl. Table | conpound % of | eaf area
i nfested with cucumber m | dew according to at ng of active
substance/llter of spray liquor Exanple 2000 1000 500
250 125 4! 0 0 5 10 15 5
0 O 3 12 18 6 0 0
5 10 16 7 0 0 5 12
18 8 . compound 0 %bf leaf area infésted with CladdsPorium alfag 9
0 acecs to 10 18 10 of active substance/liter of spray liquor 0 0
5 12 15 2 0 0 5 10
15 11 = | BxAmple o 69 o 303 15 12Tp
8 505 169 ' 5 510 13 0 5 0 4o 0
i 17 o 0 5 10
9 § 18 0 0 3 12
- 19 0 0 5 10
% 20 o 0 8 15
! 21 0 0 5 10
E 22 0 0 8 15
O ;
o ! 23 0 o] 5 12
2 0 o} 8 15
benomyl 5 12 20 28
control plants _ ‘
° (untreated) 100 100 100 100
o]

(untreated)
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26 27 1,377,458
27 Table XI conpound % of G diuminfection of the vine at ng of
aetive—aee—to—— - o —=——————Subst tHer—of.-spraytHayer——
Exanpl e ; 20 10 2 515
0 0 15 12 0 - 0-
5 _ 4 1513 .0 0 0 8
0 0 8 14 0 0
5. 24 - 135CA 0 1,377,458 8 15 235
CA I 65 80 T00 T00 control prants
(untreat edj 100 100 100 100 Table XI|I
conmpound | % of Phytophthora infection at ‘ng of active ace. to
subst,ance/fiter of spray |iquor Exanple 500 250 120
60 15 ~ 5 13 12
0 0 8 10 13 0 0
5 8 1 2‘;) 0 3 5 14
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CA | 100 100 100 100 CA |

0 3 5 12 control plants (untreated)

100 100 100 100 28— :
1,377, 458 28 - 29 28
29 ' 1,377,458

29 WHAT VELQLAIM I S: - 1. A-triazino-bengjiisgazol e of the fornmula | whegein

R represents—amatkyt—grouptravi g fTom L To I8 carbon atons, an al kenyl 5 =
group having from3 to 18 carbon gﬁﬂ@éii@ﬁ al ki nyl group having from2 to 8

5 carbon atons, a cycloal kyl group having from3 to 12 carbon atons, which

may be substi‘f‘{f’?%%”%‘g one or nore & ypfricgnwipisctivaeimgpfhstoen 1 t o 4 car bon

atoms or by @dgdrexy group; a cycl ohd¥plangedyar of sprag figeexyl al kenyl , or

gycl ohexyl al ki nyl group each having from 10 1 to 3 carbon atons

iin the aH|ﬂu§¥%;Qﬂ%in, an endoéet hyl ene- cgol ohexyl meghyl , 1Ga5

endonet hyl eme=—ecyctotexenytmethyt—trrcyctodecyt—or—trrcyctodecenyt—group;
a phenyl al kyl, 4% phenyl al kyl or @riphenyl al Ryl group 8ach havid§ from1 to
b carbon atons g2& the alkyl radigal, the phgnyl nuclews being ymssubstituted

ér substituted by a hal ogen atomor an aIkyB, al koxy 3r alkyltqbp group -
each having from1l to 4
T 27 0 ) 0 5 15
. 28 0 0 3 12
29 o (0] 8 18
30 o o] 5 18
31 0 0 o} 5
32 ) 0 3 10
benomyl 0 5 18 25
control plants
(untreated) 100 100 100 100
Table X
compound % of Peronospora infection at mg of active
acc. to substance/liter of spray liquor
Example 500 250 125 60
15 o 3 5 10
12 0 0 5 8
13 o 0 3 5
3 P § ) 0 0 ) 3
th 0 0 3 8
CA I 100 100 100 100
CA II 0] 3 5 10
control plants

00 10
(untreated) ! 0 100 ) 100



15 carbon atons or a di-(C,-C4)-al kyl am no group;
15 a phenyl or naphthyl group, which may be substituted by an al kyl group

havi.ng. from 1 to 4 carbon atems.—a-hatogen—atem—a—hat-egeno=atkyt—group—
having from 1 to 4 carbon atons, a trifluoronethyl or hydroxyl group, an
al koxy group having from1l to 4 carbon atons, a phenoxy or [err]-alkylthio
group; a di-[err] 20 al kyl -am no-[err]-al kyl group; a
hydroxye[rr]al kyl, [err] 20 al koxyal kyl or di al | oxyal kyl group,
a e]rr%@lkynqgcaptoalkyl, [err] dial kyl phic3phsdnyl -al kyl , furfuryl -al kyl , 27
mor phol i no- [ erri=arkyl, pyrrolidino- %giig-gﬁkyl, pi peridino-e[rr]-al kyl or
[err]-carbal koxyal kyl group. 2. A co clainmed in claim1, having

t he fornulp 3. A conpound as clainmed in claim1, wherein R represents the
group 4. A conpound as clainmed in claim1l, wherein R represents the group
30 ! 5. Aconpound as clainmed in claim1, wherein R répresents the
group f 30 6. A conpound as clainmed in claiml1l, wherein R
represents the gcowpoepdr ] * C Loz, of HaiumTutsion féfhe vine at mg %ffCti?'e A

17377258 , “acc. to _ _ substance/liteP ¥ spray liquor
compound as clained in claim11, wherein R represents fhe group 8. A

conpound as claiﬁﬁﬁmp%eclain1l, wigerei n R repreesents the group 1G: 55
9. A conpound as—et-ai-ree—ih-—etai-m-—unherel

5 15 15 0 o 8 15
i 12 ) 0 5 15
f 13 0 0 0 ' 8
1’ 0 0 o 8
: 14 0 0] 5 12
% CA T 0 8 15 23
§ CA II 65 80 100 100
é ' control plants '

; (untreatéd) 100 100 100 100
Table XII
compound
% of Phytophthora infection at mg of active
acc. to substance/liter of spray liquor
Example
500 250 120 60
' 15 0 0 5 13
12 0 0 5 10
13 o) o 5 .8
1 0 0 3 5
14 0 _ 3 5 10
CA I 100 100 100 100
CA II o 3 .5 12

control plants - o
(untreated) 100 100 100 100




10. A compound as clained in claiml, wherein R represents the group

20 [err] 11. A conpound as clained in claiml1, wherein R represents the
25 12—A-eenpound—as—ctarnedin claim 1, wherein R
represents the group 35 13. A conpound as clained in claim1l, wherein R
represents the group 40 (endo) 45 15

in claim1, wherein R represents the group :
conpound*as2&l ai med in cl.aim 1, wher ei N,3R7.458pr esents the group [err] 1&s A

group

14. A conpound as cl ai ned
15 (exo0) 15. A

anples 1 to 95.

en2|n1dazole
M

l
)
i
i

whi chh conjri ses
zole \withjla prijmary
claim 1, dnd fdrnal
W 17, jwhergin tHe am
a nollar ritio qf fr

err] wherein Ris as defifed in
A process as clained i _
25 are uged in

50

¢onpound as clained in claim I and which I's described in any one of EX- 20

20 17. A process for the pgeparatlon qf a tjri azijno-b
formula | as clained in ctaiml,
t met hoxy- car bonyl ani no- befzi
l
J

e fornmul a

L~

10
10
100

plants at g of activensm
100

% of Rhizoctonia infested

100

60

with Septoria
125

- Table XTII

30

12

-at mg of active subst/l. of spray liquor| 100 kg of seeds
60

%‘af infested leaf area

with Piricularia

to

Example

compound

acc.

50

51
untreated

infested
plants

benomyl

- comp., agen$

2

10

15

20

25

30



30 1,377,458
31 19. A process as clained in claim1l7 or claim 18, wherein fornal dehyde
process as:.clainmed in claim17, conducted substantially as described in any

one of Exanples 1 to 95. 5 21. A conpoun i laim 1,
whenever produced by a process as clai nmed 5in m“ q!ﬂﬂ Hﬂlgufs 17 to
20. 22. A‘fungicidal preparation which coggri ses a conpoundsassclal nmed in

aﬂ)L_Q.IlQ_Zﬁ.f cl agg,m 1. to0 16 0or claim?21l.in X8 r e or conjunction wiih ané®
or nore known fornul at WHATAWEIAUAIBSIS:-10 : 23. A preparation as
clained iniclaim22, whéywpginottoeziridatplt pitke fomu Isolid or liquid 10 carrier,
an adhesive¢, a wetting or dispersing agent and/or a grinding auxiliary. 24.
A preparatiton as clainmed in claim22 or claimg3#in the formof a wettable
powder, enmul sion, suspension, dusting pQuweés ot grahules. 5

25. An antihelmntic preparation whic @e--e r¥sgs-/a conmpound as clainmed in
any 15° i one of clains | to 16 or claim21 in adm xture or conjunction
with a phal% m':lceutic:e‘l+“lr PNES) r%sté;llg gbla%dca-ruri er.. 61 A;omsth d £or preventing
or CO_I’TbatI ng asfunga bupf ﬁg lrfdm %ﬁiaf a m,?a%rtqking}lsg &’kavwﬁ%gea%%}%“ Sess
applying to a plant, plagioh apmQdU&tisaiiyl gdlip RiRRL 1@k Db 1RCLEMN At@rﬁs, Rhidi ay
habitat a ¢onpound assab,el Sabsgeédibmoram] morvelkyf gralpahavig Irond 38 cobonChaiser Bl or a
20 preparation as; Ql At n r;%ﬁp e of claj ne (éz_ to 24. -

20 7. A'metnogl as cf of SRR IR A Sbeafobintaen
fruit, vegé- table or @é@tthylit-cydobdRhIAENAS uithdddtdyl orN ufh @dd 1gr%,e¥aé| n
the plant product is pipwlikydigbtnylalkyl or triphcn!dalk)agﬁhlaeuth fidvlag €rom 1 to 6 carbon

[y

atoms in the alkyl radical, the phenyl nucleus being unsubstituted or substituted by
a halogen atom or an alkyl, alkoxy or alkylthio group cach having from 1 to 4
15 carbon atoms or a di-(C,—C, )-alkylamino group; 15
a phenyl or naphthyl group, which may be substituted by an alkyl group having
. from 1 to 4 carbon atoms, a halogen atom, a halogeno-alkyl group having from 1
; to 4 carbon atoms, a trifluoromethyl or hydroxyl group, an alkoxy group having
from 1 to 4 carbon atoms, a phenoxy or (C,—C, )-alkylthio group; a di-(C,—C,)-
20 alkyl-amino-(C,—C, )-alkyl group; a hydroxy-(C,—C,,)-alkyl, (C,—C,,)- 20
alkoxyalkyl or dialkoxyalkyl group, a (C.—C,.)-alkylmercaptoalkyl, (C,—C,)- '
dialkylphosphinyl-alkyl, furfuryl-alkyl, morpholino-(C,~—C,)-alkyl, pyrrolidino-
! (C,—C,)-alkyl, piperidino-(C,—C,)-alkyl or (C,—C,,)-carbalkoxyalkyl group.
i 2. A compound as claimed in claim 1, having the formula

Cl'oofﬂg .
25 Ny 25

N
N\_/ T(cH2 ) )y~ CHs

3. A compound as claimed in claim 1, wherein R represents the group

- CHy C//Z—Q

4. A compound as claimed in claim 1, wherein R represents the group
~CHz~CH-CHz

30 5. A compound as claimed in claim 1, wherein R represents the group 30

0

6. A compound as claimed in claim 1, wherein R represents the group

Oren

-




25 29. A nethod as clained in claim26, wherein the plant habitat
or potential plant 25 habitat is soil or a soil-less or soil-containing
conpost. 30. A nethod as cl ai rpee—+r—any ene—of—Ttaims 26 to 29, wherein the—

j-conpound or preparation is_s onto or mxed with the plant, plant
{iproduct, plant haHl'l umnwgrl 1 potential plant habitat. 30

1i31. A nmethod as clid b 6, wherein a conmpound as clained in claim
ti1, 80 Ele‘\/nerel n R repr.esents_ a Iongl-’sc,l;lgisn al kyl group or a prepar atj,on 31

§thereof i
.32. A method as cl7afrenepoiust 2 Flaimed 18 tlaimph ghestimR rpesplifegipRet e i s of the

te- A———

i Perono- spora or Phytophthora species. 33. A nethod as cl ai ned
(in claim26, conducted substantially scribed in any 35 one of
]lExarrpI es | to XV herein, 34. A plant, ant product, plant habitat or 5

potential plant habitat whenever pr o0- “F%ect ed agai nst fungal infection by a
:process as cl ained, i,n_an ne of .cl ai 6.tg 33. . - A method of treating
{a cormercially reg%'éxf%#"n(gﬁs%ﬁlgle%gcaﬁnﬁg%ﬁ% %t?ﬂrﬁ?ng%grgmﬁ?ﬁ f ungal

}i nfection which conprises adnmnisterin o an ani mal a conpound as cl ai nedyg
vin 40 any one of clainms 1 to 16 or im21 or a preparation as cl ai ned
}i n claim?25. 36. A nethod of protecting a textile, dye, coating or paint

iagai nst fgngal infe.sot@mp&dn@agdam@mmmﬂa%ﬁaz@,ﬁ&whng%rmthe textile,sdye,

iicoating or paint a conpound as clained In any one of clains 22 to 24. 45 15
,§37. A textile, dye, coating or pai I’_IE.”V_\@;D@I‘ prot ected agai nst fungal
tinfestation 45 15 - by a”“net'hed/as clainmed in claim36. ABEL &
"I MRAY, Chartered Patent Agents, Northunberl and House,
P _ 10. A compound as claimed in claim 1, wherein R represents the group 20
!
: ' *C/IZ-CHZ—-@

il. A compound as claimed in claim 1, wherein R represents the group 25

10 - on, @ 10

12. A compound as claimed in claim 1, wherein R represents the group

0 »

13. A compound as claimed in claim 1, wherein R represents the group

30

40
é‘_& (endo)
E —Ct2
: 45
! 15 ~ 14. A compound as claimed in claim 1, wherein R represents the group 15

| ”Cf/z‘% (exo)

13. A compound as claimed in claim 1, wherein R represents the group
‘ ""Cquu

16. A compound as claimed in claim 1 and which is described in any one of Ex-
20 amples 1 to 95. 20
17. A process for the preparation of a triazino-benzimidazole of the formula I as ’
claimed in claim 1, which comprises reacting 2-methoxy-carbonylamino-benzimidazole
with a primary amine of the formula H.N—R, wherein R is a3 delined in claim 1, and
formaldehyde. '
25 18. A process as claimed in claim 17, wherein the amine and the benzimidazole 25
are used in a molar ratio of from 1:1 to 2:1.
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19. A process as claimed in claim 17 or claim 18, wherein formaldchyde and the
benzimidazole arc used in a molar ratio of from 2:1 to 4:1.

20. A process as claimed in claim 17, conducted substantially as-described in any
cne of Examples 1 to 95.

21. A compound as claimed in claim 1, whenever produced by a process as claimed
in any one of ciaims 17 to 20.

22. A fungicidal preparation which comprises a compound as claimed in any one
of claims 1 to 16 or claim 21 in admixture or conjunction with one or morc known
formulation additives.

23. A preparation as claimed in claim 22, wherein the additive is a solid or liquid
carrier, an adhesive, a wetting or dispersing agent andfor a grinding auxiliary.

24. A preparation as claimed in cl2im 22 or claim 23, in the form of a wettable
powder, emulsion, suspension, dusting powder or granules,

25. An antihelmintic preparation which comprises a compound as claimed in any
one of claims 1 to 16 or claim 21 in admixture or conjunction with a pharmaceutically
suitable carrier.

26. A method for preventing or combating a fungal diseasc in a plant or 2 plant
product which comprises applying to a plant, plant product, plant habitat or potential
plant habitat a compound as claimed in any onc of claims 1 to 16 or claim 21 or a
preparation as claimed in any one of claims 22 1o 24.

27. A method as claimed in claim 26, wherein the plant product is a fruit, vege-
table or seed. .

28. A method as claimed in claim 26, wherein the plant product is paper, wood
or a plant fibre,

29. A method as claimed in claim 26, wherein the plant habitat or potential plant
habitat is soil or a soil-less or soil-containing compost.

30. A method as claimed in any one of claims 26 to 29, wherein the compound or
preparaticn is sprayed onto or mixed with the plant, plant product, plant habitat or
potential plant habitat,

31. A method as claimed in claim 26, wherein a compound as claimed in claim 1,
wherein R represents a long-chain alkyl group or 2 preparation thereof is used to protect
against or combat infection with a phycomycete.

32. A method as claimed in claim 31, wherein the phycomycete is of the Perono-
spora or Phytophthora species.

33. A method as claimed in claim 26, conducted substantially as described in any
one of Examples I to XV herein.

34. A plant, plant product, plant habitatr or potential plant habitat whenever pro-
tected against fungal infection by a process as claimed in anv one of claims 26 to 33.

35. A method of treating a commercially reared animal to combat a helminthic or
fungal infection which comprises administering to an animal a compound as claimed in
any one of claims 1 to 16 or claim 21 or a preparation as claimed in claim 25.

36. A method of protecting a textile, dye, coating or paint against fungal infesta-
tion, which comprises applying to the textile, dye, coating or paint a compound as
claimed in any one of claims 22 to 24.

37. A textile, dye, coating or paint whenever protected against fungal infestation
by a method as claimed in claim 36.

ABEL & IMRAY,
Chartered Patent Agents,
Northumberland House,
303—306 High Holborn, .
London, WC1V 7LH.

Printed for Her Majeaty’s Stationery Office by the Courier Press, Leamington Spa, 1974.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which coples may be obtained. ’
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