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AKTI ENGESELLSCHAFT, vornal s Mei ster Lucius & Bruning, a body
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- (54) BENZIMIDAZOLES
(71) We, F_A.RBWER.KE HOECHST AKTIENGESELLSCHAFT vormals

Meister Lucius & Bruning, a body corporate recognised under German law, of 6230
Frankfurt Main 80, Hoechst, Germany, do hereby declare the invention, for which
we pray tlmtapatent maybegranned to us, and the method by which it is to be
performed, to be particularly described in and by the following statement:—

. This invention relates to bmzmudazodes, a process for their manufacture and to
pesticidal and ph.a.rmaceuucal preparations containing them..

. The prwent mvenuon pr(mdles benzumdazoles of the general formu]a (1)

NH—~COp 1
(I >" 2%,

o=€_/V”$02 01?2

in w&uch R, represents an- a]kyl group havmg 1 to 4 carbon atoms and Rg represenns

an alkyl group having 1 .to 4 carbon atoms which may be substituted by one or more
halogen atoms and/or alkoxy . groups havmg 1 to 4 carbon atoms, a cyclohexyl
group; .ot @ radlcal of the formuﬂa (2)

in whxch &, R, and R;,- whxch may be ‘the same or. d.lfferent, each. represents a
hydrogen atom, an alkyl group having 1 to 6 carbon atoms, an:alkoxy. group. having
1 to 4 carbon atoms, a carbalkoxy group having 1 to 4 carbon atoms in the alkoxy

group,- & halogen - amm or a cyano, itro, mﬂuoromerhyl phenyl or phenylazo :

(CHz—~N=N—) grou
- Among the benzmudazoles of the fonnu]a (l) those are p:efen'ed in wlnch &
represents. an alkyl. group having 1 to 4 ‘carbon atoms and R, represents an alkyl
group having 1 to 3 carbon atoms which may be substituted by one or more. chllorine
and/or .fluorine atoms, or a . radical of -the formula (2) .in wh1ch R:, R, and R,

wh1chmaybe1'hesameordﬁe:ent,eachrepresentsahydmgenamx,analky&group- '

having 1 t 4 carbon .atoms, an alkoxy group having 1. or 2 carbon atoms, a
carbalkoxy group having 1 or 2 carbon atoms in the alkoxy group, a chlorine atom,
a bromine atom, a mrﬂuommethyl group or a cyano group.

.. The present invention also provides a process for the meanufacturc of bmzumd.—
azoles of the formula (1) which comprises reacting a carbalkoxy—a:mnobenzmndazole
of- ;lguel formula (3) thh an: alkoxy- or ary]oxy—sulfonyl mcyanate of thae fonnula (4)
as follows: -
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1 to 4 carbon atons, a carbal koxy group having 1 to 4 carbon atons in the
al koxy group, - a halogen atom or a cyano, nitro, trifluoronethyl,
phenyl aor phenylaza  (Clerr]Herr]- N =N) group. 20

Anong the benzimi dazoles of the fornula (1) those are preferred in which

Rlerr] 20 - represents an al kyl group having 1 to 4 carbon atons
and R[err] represents an al kyl group having 1 to 3 carbon atons
which may be. substituted by one 01r35§r@;4e chl or| ne . and/or 2 fluorine
at ons, —a— . : -and
R[err] . which ybe the sanme or dlffe ent, each represem.qi,a
hydrogel‘{btom an .al ‘@b acu-s-d@ur@ %ﬂc_ga";bon atons, an al koxy
group having 1 or 2 carlon a&om; car bal koxy group °
having 1 or 2 carbon atoms in the aI koxy groyg )a,/chl orine atom . . a

brom ne atom a trifl uorfrret hyl groug or a cyano: gr"ouﬁ : - - The .
present .invention al so f)? ovides a pfbcess for the manufacture of benzinid-"
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car bal koxy- am nobeeredy witdhetgict bmzmd@bletim}'aﬁve( JE swpended an al koxy-
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or aryl oxy- suL‘j@‘i}m&?}ﬁ fle i % ﬁ;rc(:l)uc?s fosl ons:
2 ratesmtheformofcrysmlsafnerashont erlod '
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t et rt hydr of ur an; The phenyloxy |M%@B@d @nd . &
pr ef er abdy chﬁmﬁ d’tamr 1 230 017 by heaung'ﬁnaztbmr tMP@mheyecmmdingrphmm dazd®es used

as starting rrﬂltﬂéﬁﬁ A% ¢ ICHW%ulfate salt of
ith

S-al kyl - pseud lom' ey o1 ,’ T ¥ and

t hi o- urea) vvnt rmfommgvm&@mmﬁate(cMmemmaelsdnﬁghﬁfmm t he gener al

fornul a 30 @Eg;%r ¥ rhujoxy-;T rocys -sylfopsd is g&hl@acts%th
ort hO phenyl e Oéy é%:;’u ;10 D¢ ‘ ‘ athoxve > : or ! ‘ethsfixx:
car bal koxy- antiig aﬁ}m oxy-) 24 ' FopiER %@

4-chlorophenoxy, ,4~d.1ch10rophenoxy, ,5 dmhlorophenoxy— ,4,5-mclﬂorophmoxy—

35 or 2,4,6-trichlorophenoxy-sulfonyl isocyanate; the corresponding bromo- and fluoro- 35
denvatwes, as well as mixed hlalogm—denvauves, for examplc 2-chloro-4-bromo-
phenoxysulfonyl isocyanate; 2-methylphenoxy-, 3-methylphenoxy-, 4-methylphenoxy-,

2,3-, 2,4-, and 2,6-dimethylphenoxy-, or 2,4,6-trimethyl-phenoxy-sulfonyl isocyanate;
the correspondmg ethyl, propyl, 1sopropyl ‘butyl, isobutyl-, or. tert. butyl derivatives,
40 as well as mixed derivatives. 40
It is also possible to use  phenoxysulfonyl isocyanates containing both halogen
atoms and allkyll groups, for example 2~chloro-6-methyl-, 2-chloro-4-methyl-, 4-chloro-
2-methyl-, * 4-chloro<3-methyl-, ' 4-chloro-2;6-dimethiyl-, “6-chloro-2,4-diméthyl-,- 2,6-
dichloro-4-methyl-,  4,6-dichioro-2-methyl-, 4,6-dibromo-~2-methyl-phenoxysulfonyl

45 isocyanate; phenoxysulfonyl isocyanates substituted in the 2-; 3-, 4-, and/or 6-position 45
by cyano, nitro and/or trifluoromethyl groups; 2 methoxy— -met!mcy— ‘4-methoxy- '
2-ethoxy-, 4-ethoxy-, 2~carbethoxy-phenoxysulfonyl isocyanates, 4-phenylphenoxy-. or
phenylazophenoxy-sulfonyl isocyanate. Especially preferred are alkoxy- and phmoxy—
sulfonyl isocyanates carrying one or several chlorine atoms.

50 The benzimidazoles according to the present invention exhibit a good anthelmintic 50
effect, especially against ascarides and oxyuris. The present invention therefore provides
a pharmaceutical composition comiprising as active ingredient-a benzimidazole of the
general formula (1) in-admixture or conjunction with @ pharmaceutically suitable
carrier. In addition, the compounds of the invention have a pesticidal action, for

55 example, mn acaricidal, ovicidal and especially a fungicidal action. They are ‘well: 55
absorbed by the leaves and roots of plants and thus act as ic fungicides. They
can be used to combat fungu.s diseases of plants either prop] ylacucally or curaruvely

The present invention therefore also provides pesticidal compositions comprising,
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page 144 (1934)). 20 The al koxysul fonyl isocyanates used can be
prepared by the process described 20 in German Patent 1, 300, 556.

In this process the sulfochloride prepared fromchloro- sul f onyl

|socyanate and 2, 4, 6-trichl orophenol is reacted with the correspondi ng
al cohol s and the reactl on product obtained is heated at 120-140[edr] C
The phenyl oxy-sul fonyl isocyanates are prepared by the process disclosed in

25 Gergan Patent 1,230, 017 by 1?3gp53i4ng at 120 to 130[err]C the 4
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as active ingredients benzi mdazoles of the general fornula (1) together

with solid or liquid carrier substances, and, if desired,
esives i [ S i

grinding auxiliaries. They can be used in the form of wettable powders,

enul si ons, suspensions, dusts or granules. |If desired, they can be m xed

with other 5 fungi cides with which they form conpati bl e
m xt ures. 5

. . . . 1,351,034 4. .
Sui tag[ 3 : : , _ ¥-Ni um
si-licdtes, argillaceous. earths, kaolin, chalk, siliceous chalk, talc

ki esel guhr or hydrated silicic ' _ " acid, or preparations of
said mneral substances with special additives, for exanple . ..

chal k wi th- sodi um stearate. Carrier. materials for liquid preparations are
all suitable - ~"10 . and, conmon, sol vents, for, exanple, toluene,
xyl ene, di acetope aI cohgld cycl gh pXxangpe 10 : C eve i sophor oné,
gasol i nes, paraffin|oil &g di oxgne| didet hyl forjani de,| di n%g"yl sul f oxi de,
ethyl acetate;. (& rahydfdt yran®dhfl- chL& bbenzeng. - - Qal ' As -

adhesi ves there]gan|ke 'g@i I;f.}g 1gus“"§-e &ul ose gr oduct@ (ﬁ\wnpol yvi nyl

al cohol s. L f\ a8 o o - ?‘Aag‘y\?g(r@ .agenpt ther c@zbe used all

sui tabl e emul si. |§§5 , QJZ t\xanﬁ = .8t hyl at ed
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EXAMPLE 1. {81288 . | ] N ) N
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|, 351, 034
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and XXVII1, respectively, in amounts of 10, 5, 2.5 and 1.25 mlligranms of
active 5 I ngredi ent per kilogram of soil and thoroughly m xed. As
conparative agent a 5 comrercial preparation_on the basis of

di nocap was used in the same anounts. The soil was filled into

pot s, gd wheat of the type Heine VII was sown in the pots whi ch
were ty8n placed in a greenhouse. 7 Weeks after sowi ng when the plants had

devel oped 6 | eaves they were strongly infested with coni dia of powdery
7 days after i nf est ation

m | dew of 10

they were pygm ned.

and the

cereals (Erysiphe g

10

"33

}IS)

ed

m | dew was ascertained on a percent basis.
sumari zed in Table 3 show that the conpounds of the invention

a very good fungi ci dal

any action.
i nvention 15

The r

esults ™

y the roots and had a system c effect.

15 1B 1, 351, 34
13 - ThBLE 3 | I
Efficiency in O)Ega nst m ] dew of{ wheat fafter . wn |
treatnment of sof B w my. p& actig ingriedient/kg ~ $q |
0 5 g é"’%xxxcogoounoI S w0 R ER| e °
90 Tl xomt | mel 9ed  ee| wo| 3| 95
90 8% | 0G| - e AB0  we| B mm | 93
85 e | XNE2 |2 Ba |2 #8042 x|2 8|2 =g| 98
03 25|Saam |3 83|13 343 #8|S =S §5| e
80 gi Gorpar pfe &z | % Z2z0% zz|% z8|% oo| o0
0 BEapBnt 5 (% g8 ! %ntreat"‘ad'..%'% "
0 0 EE O $g[J 8F|0 O $8|J FH|C _ggrmle 3.
Pl ants of wheatlTi' bhe ih‘r e- If%‘h‘\/p q'r g wert®ilnf ested w oni di a of
powdery o8 ' ' ' '
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m | dew of cereals (Erysiphe gramnis) and three days after infestation the
plants 5 were treated with preparations containing the follow ng

c : , , , — ; ; ;
XXX, XV, V, XXViil, VI, VI, XXVII, in concentrations of
500, 250, 125, 60, 30, 15 and 7.5 mlligranms of active ingredient

per liter of spray liquor. As conparative agent a conmercial preparation on
the basis 10 of di Rocap was used in the sane concentrations. The

experi nent-,w8s repeated four 10 1,351,034 nes. 14 Days®9after
the treat\w@nt the wheat was exam ned to determne m 1 drew '

infestation. The results are sunmarized in Table 4.

Exanple 4. 15 Pl ants of wheat were infested in the three-|eave
stage with conidia of powdery 15 m | dew of cereals (Erysiphe
gramnis) and 6 days after infestation the plants were treated with
preparations conta ning the fpllow ng conpgunds: : 1, T, XXV, 1V,
VITE, XTI, XXX, A - xXed i, vi, vil,
XXVI'1 20 inc n%*en rations of 500, 5§.| 12556 ind £ | 1igrams
of active ingredignks N - pYgliggr or. -hé conparative
agent a commrercial| @repgrati on_orgfh el @cg&;ﬁwas used in
' = zfz)lTr tines.

he degree

Y
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1225 conpounds:
(QW%% I, 1X,
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i ngredi ent the pldfil% ke adain . pllacgd in the gfeenhouge and,
after they had devell @ped—the [fifth Ileave, vere strdongly 35 i nf est ed
wi'th conidia of ni|ljyéw ofl cerleafs (Hrydi phd gdani risg, afd were|then kept
35 in a ngig® jat Bosphere forf 2& hodrsd Sufjsequently the{ wer e
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5 Exampl e 6.
5 Seeds of wheat were thoroughly mxed in a drumw th the same

grans of active ingredient per 100 kil ogranms of seeds. As
corrpaﬁ%;ti ve agents a commercial treating agent on t he basis of
mercufy and a comercial preparation on the basis of dinocap were used. 10
Subsequently, 10 treated grains were sown together in pots in. five

repetitiong 10 and after dempbpprent of the fifth, | eaf the~plants:
wer e st rongtyimfestedwtircomdra—————of T tdew of —cereats—(Esysi phe
gramnis). After a tinme of incubation of 14 days the plants were
examned to determine their infestation with mldew The result is
sunmmari zed in Table 7. 15 Exanpl e
7. 15 Loany soil was
m xed for 10 m nutesgwith the conpounds ijndicatgd in anpl e 5in”
anounts of 10, Q anglo 1l 25 4|l | glfli] pels Kill ogeamiof sQill. As
conparative ) gerf] a confifirici akPrlepatagilon ?:gz?i nst S8t [ dew on the
basi s of dinocap gsed.dna o the sang. aounts., |Pot Sere filled
with the treated Boi | fandaloswidet gré}?&s Feeny@nI® |8 S |each pot in
P g vl v . owed T - v v —t
four repetitions® Af¥ern,ger¥h nakild iz U2 ﬂgav eig had 20
devel oped the fqurthf or hiflth legf] thespllant gougre gggngl yobpfested with
coni di a of : | dedeioff ,,cerdyls. <Id | Daydigft eNdinfestiafion the plants
wer e exami ned. Tha. ulf T ey I | S T Btfes] TPl EB |, =i
Exanpl e 8. 25 g Leicugb xSl ZntESi |z t KA wh- B8V ©, siage were
strongly infest gd™ ik RiBa®®dsy ¥ |g o< qagumten Fn v (Erysi phe
ci choracearum arg.as Sse ﬂergl fﬁl a,geé"j’_r @ﬁ’o‘l’stﬁ U? g, Htﬁf’rmsphere at
23[err]C for 24 gy ) §"’Ee&s SBtGE 0 eigatzj _r,ut_b,é"p@ntb were treated
3 times with the § our‘@ig i ndig&t|ed i'?{‘LgExanﬁg i g &mernigse ¢f 100, 50,
25, 12, a8~ grans-of—active-rngredrent—per—ti{t er of spray
liquor. As conpdraijpe 30 © aggnt a cqrmer cigl prepgrationjon the basis
of di nocap was us%'g. After [dry ng [of qthe | 3Q o Spray liquor the
plants were plade@gh the dreénhouses and after |anSi ncybation|tme
of 14 days, wereg %g i Bed tjo deter[nine the degrge of 1 I¥ew [The results .
are li stje@Sip Tablef 92 | @ 15] = a -
1, 351, 034 k= - - - 15 : -
TABLE 4 Z=E ~ Effidiency iln % agqi nst ;p¢owdery m | dew
of wheat with —t pg—of—deti-ve—itngredi-gnt per liter
of spray |iquor Gonpound 500 250 120} - 60
30 15 7,5 1 100 |- 100 97 97
95 85 85 : _
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100 97 97 95 90 65 XXVI

97 95 90 85 65 40 IV 97 95
90 85 65 40—VHH 97 95 90 85
75 40 X1 : 100 97 95 85 65 0
XXI X 100 97 97 90 90 75 XV
100 . 7 97 95 85 65 0 XVIII 100 100
97" ?‘695 90 65 V 100 97. 95 90
75 65 12%xv 100 183,034 100 97 ., 95 12. 90
X ' 100 97 90 75 65 0 XVl o
100 97 95 - 85 75 TABLE 265 I ' 100 97
95 90 15 0 IX 97 95 85 75
65 0 XXVIII O O - 95~ 90 65 40
VI 97 95- Effidigncy in 9, 2, t (Erysiphgrighoracearum)) | \/| | )
97 95 90 90 | B FActive ngregipnt el of spray-liquor |y 97
95 90 90 | Compoufts |emnpaswalizse| agepte [ 3 1,5 [5G 70
55 30 0 O—unteat Fd o—}—1—0 . 0 0
0 0 17| XXX 100 | 100 [100 |100 |100 | 97 | 95| 961f 034
XXVII 100 J100 | 99 | 97 | 95/ 90 | 85 | 70 |
XXVI 100 {100 | 99 | 97 | 95 [ 90 | 85 | 75
XXXII 100 (100 |100 | 98 | 97| 95 | 85 | 70
XXV 100 [ 100 | 100 (100 | 98 | 95 | 90 | 85
I 100 [100 {100 {100 | 98 [ o5 [ o2 | 85 .
| S 100 /100 [100 | 98 | 93 | 87 | 80 | 75 |
Iv. . |100 [100 100 | 95 [ 90 | 85 | 82 | 78
VI 100 [100 |100 [ 97 | 93 | %0 | 85 | 80 )
VII . 100 | 100 100 [100 [ 99 | 97 | 95 90 -
v o 100 {100 100 j100 | 98 [ 97 | 95 | 92 )
comparative ' : ' ' :
agent 100 (100 | 90 | 80 | .55 | 25 0 0
untreated | O | 0| o] of o o] of o
: - Example 2. .
Loamy sandy soil was treated with compounds XXX, XXXII, XXVI, XXIX,
and XXVIII, respectively, in amounts of 10, 5, 2.5 and '1.25 milligrams of active
5 ingredient per Kkilogram of soil and thoroughly mixed. As comparative agent a 5
: commercial preparation on the basis of dinocap was used in the same amounts. The
soil was filled into pots, and wheat of the type Heine VII was sown in the pots
which were then placed in a greenhouse. 7 Weeks after sowing when the plants had
developed 6 leaves they were strongly infested with conidia of powdery mildew of
10 cereals (Erysiphe graminis), 7 days after infestation they were examined and the 10
efficiency of the compounds against mildew was ascertained on a percent basis.
The results summarized in Table 3 show that the compounds of the invention
have a very good fungicidal action whereas the comparative agent did not exhibit *
any action. The mode of treatment clearly shows that the compounds of the invention
15 were taken up by the roots and had a systemic effect. . ' 15



TABLE 6

m | deyv of wheat

p
1000
95
90
75
90
90
65
40
X1
XXI X
XV
Xl
100
100
100
100
100
100
100

Efficiency in % agai nst powdery
with ng of active ingredient

500 250 I 100 - 97
90 65 111 100 97
75 XXVI 97 95 85
6 s 1V : 100 97 95 ;
- 5'2’ . A 1351084 100 97 g5
65 VL - 100 95 - 90
VI - 10CTABLE 3 95 - 90 5,75
XXV | 100 05 90 23
0U i&%‘dencyin % aggalnst mildew of t after 90
100 _trédtment of soil with/mg of active i jent/kg 85
|0 o7 ieBel 85”65
g; Xx®5 | 1600 100 85 98 | 9bX
G 85— — 65 ——O0H |
95 XX34 1895 100 g5 95 Mxv
100 xxPr 1680 98 85 o3 85Vl |
100 Q7 Q7 90 A
100 XXgF | 1095 [ 100 9of 98 93
XXVIII _ 100 90 85 80
‘comparative |- 0 " | 0 0 0
agemt .. - | '_
untreated | 0 ] 0 | 0. 0
- Example3.

10

15

20

25

30

35

~ Plants of wheat in the three-leave stage were infested with conidia of powdery
mildew of cereals (Erysiphé graminis) and three days after infestation e plants
were treated with preparations containing the following compounds:

II, II1, X1I, XII, I, IX; X, XXV, XVII, XXVI, IV, VIIL, XXIX, XV, V, XXVIII,
VI, VIL, XXVII, 7 0 e ' Iy

in concentrations of 500, 250, 125, ‘60, 30, 15 and 7.5 milligrams of active ingredient
per liter of spray liquor. As comparative agent a commercial preparation on the basis
of dinocap was used in the same concentrations. The experiment was repeated four
times. '

14 Days after the treatment the wheat was examined to determine mildrew

infestation. The resullts are summarized in Table 4.

Example 4.
Plants of wheat were infested in the three-leave stage with conidia of powdery
mildew of cereals (Erysiphe graminis) and 6 days after infestation the plants were
treated with tions containing the following compounds:

preparal
II, III, XXVI, IV, VIII, XII, XXIX, XV, XIII, V, XXV, X, XVII, I, IX,

XXVIH, VI, VII, XXVII
in concentrations of 500, 250, 125, 60, 30 and 15 milligrams of active ingredients
per liter of spray liquor. As comparative agent a commercial preparation on the
basis of dinocap was used in the same concentrations. The experiment was repeated
four times. ' '

14 Days after treatment the plants were examined to determine the degree of
infestation. The results are summarized in Table 5.

Example 5.

Plants of wheat in the two-leave stage were treated with the following compounds:
II, III, XXVI, IV, VIII, VI, VII, XXVII, XII, XXIX, XV, XIIL, V, I, IX,
XXVII, XXV, XVII, X '
in concentrations of 4,000, 2,000, 1,000, 500, and 250 milligrams of active ingredient
per liter of spray liquor. As comparative agent a commercial preparation on the
basis of dinocap.was used in the same concentrations. The experiment was repeated
three times. “After drying of the coating of active ingredient the plants were again
placed in the greenhouse and, after they had developed the fifth leave, were strongly
infested with conidia of mildew of cereals (Erysiphe graminis), and were then kept
in a moist atmosphere for 24 hours. Subsequently they were brought again into the
greenhouse.

10

15

25

30

35

95

85
65



conpar ati ve. agent 0 0

0 untreat ed 0 0 0 0 0
TABLE7 EfH-eteney—n—%against mldew in wheat after
seed treatment with grans of active ingredient per 100 kg -
of seed.. Conpound - 400 200 100 50 Il
100 95 - 85 40 111 97 90
859 -y, 65 XXVI "D . 75 ‘ 65 _ 0
| V‘z,& M 100 . gse o0 " g5 vl -
97 95  After an incbation time of .14 d#ys thél plants were examined to determinkQhk o 97
90 _ 40inf9§t1ﬁon with Erysiphe graminis. TheQ@sult is listed in Table 6. It can be £G 65
XXV | that all compognds of the inventiondygd an excellent systemic action against mildewin )
100 gcgntrast with ecoglgaranve agent: = 85 XXI'X _ . 100
95 5 85 75 XV Example 6. - 97 95 5 85
75 X1 | Seeds of w erethorouglﬂyrgjgedinadrumwig}gthesamecompo@@V T

used in Example 5 In amounts of 40 , 100, and 50 grams of active ingred?g.r;t 95
97 93per 100 kilo, S’ of seeds. As CO!II[%& e agents a co ial treating agen‘gg
90 . - 85th¢ Masis of mercury and a commercial $#&paration on themf dinocap were usta. 75
XXVI 10 Subsequergly, 10 treated grai@(were sown togethéSin pots in five repdlitiof)\/ 10
97 grand qfctlu' dsezelopg (tg th‘elilifﬂl leaf/the planty were strongly miested 1:|£1;fth14 flé 100

ew o s (Erysiphe gramin a incubation :
97 _ 8% plants were examined t(?detefnﬁne% infestattigz%'nﬁldew. The I 75
conpar ati ve ageminarized in Table 7. 0 0 _ 0 g - conparati \66
' ' O untreate

ggent 15 O 0 Brampre 7. 0 Y 15

Q.oamy soil was mixed for 10 minutes with the compounds indicated in Example

5 in amounts of 10, 5, 2.5 and 1.25 milligrams per kilogram of soil. As comparative

agent a commercial preparation ngainst mildew on the basis of dinocap was used in

the same amounts. Pots were filled with the treated soil and 10 wheat grains were sown

20 in each pot in four:repetitions, After germination of the wheat when they had 20
developed the fourth or fifth leaf the plants were strongly infested with conidia of
mildew of cereals. :10- Days after infestation the plants were examined. The result is
listed in Table 8. . . o

_ Example 8. .

25 Cucumber plants in the two-leave stage were strongly infested with conidia 25
of cucumber mildew (Erysiphe cichoracearum) and subsequently placed in @ moist
atmosphere at 23°C_for 24 hours. 5 Days after infestation, the plants were treated
3 times with the compounds indicated in Example 5 in amounts of 100, 50, 25, 12,

6 and 3 milligrams of active ingredient per liter of spray liquor. ‘As comparative

30 agent a commercial preparation on the basis of dinocap was used. After drying of the 30

spray. liquor the plants were placed in the greenhouse, and after an incubation time

of 14 days, were examined to determine the degree of mildew. The results are

listed in. Table 9. _ . : _



19
19

Efficiency in %

97
95
65
VI
100
100
90
95,
XV
XI 1
100
97
95
75

1, 351, 034
TABLE 8
agai nst m | dew i n wheat after—sott -
treatment with ng of active ingredragyﬁpﬁf kg of soil Compound
10 5 2,5 1, 25 | 100
95 85 - 100 97
85 ; XXVI : 100 97 95
ATV 143034 97 g0 g5
L 95 90 85 75 Vi
97 97 TAPLE 4 VI | 100
95 85 XXM 100 97
65 - Xlgiciency in 9, against powdery mi@% of wheat with © 95
XKI X - ~.mg of actiw g ient per liter of Spfay. liquor op2 D 65
_ 100, - —97- 96 5
| Compoungdy | 500 | 250, o 120 60 |30 15 | %85 Vv
97fm |90 | 100 gp | 97 95 | 85 85 100
95 e 4 100 97
75 |1 Rviji g0 | 100 | 97 | 97| 9% | &9 85
XR¥1r 100 | 100 FG6 | o7 | B[ o0 | s? 90
XIII 100 | 100 | 100 95 9% | 85 85
I 100 | 100 98 | 9 9. | 8 80
IX 100 | 100 | 95 % | 8 | 8 80
X 00 | 97 | o5 | %0 | 85 | 8 | 75
XXV 100 | 100 | 100 | 97 97 95 75
XVII 100 | 100 97 95 9% [ 8 | 70
XXVI 100 | 97 | 7 | 9 | 8 | 15 | 2
v . 100 | 100 | 100 97 95 | 90 85
VI 100 | 97 | 95 | 90 8 | 65 55
XXIX 100 { 100 [ 95 | 95 | 8 | 65 0
XV 100 [ 100 | o7 95 90 85. 75
v 100 | 100 | 100 97 95 90 85
XXVIIT 1000 | 97 | 95 90 85 75 65
VI 100 | 100 97 | 9 95 | 85 75
VII 100 | 100 | 97 | 95 90 85 75
XXVII 100 [ 100 | 97 | 95 % :| 90 | 8
comparative 1 , ' , o
agent 100 | 8 70 | 60 35 | 0 0
untreated S0 ] 0 ol o] o1} o 0



XVI | 100 97 97 95
100 97 95 85 conpar ati ve agent
0 o 0 unt r eated—- 0
0 0 20 "‘x\,.\_ P 1, 351, 034
20 : : i TABLE 9
Effici eacy I n % agai nst cucunber mldew with ng of active in-
redi liter of sprayliquor : . Conpound . 100
25, L)) pié 6I0 .y q L 1351034 IED 1og 16
97 95 90 85 111 100 N
97 97 90 85 TABLE 5. XXVI 100
97 90 85 65 _ |V 100
97 _ 90 85 Eﬂiéétcyin % against podeel'yI mildew of wheat 100
97 95 85. . with/hg of active ingredienVper liter of spray liquor] 100
igo 9097 Com%gtgld 500 “§c250 | 120 | 6e4 | 30 15 | 1880
95 90 m 65 97 0 o5 | 90 | X9 | 6 | 40 | 100
100 97 95 —35 o 100
97 95 oI g0 100 g5 97 | 97 | X& | 90 6 | 100
97 97 prame1 Y o5 TR ] 100
XX 97 95 [ 90 65 40
100 100 a5 85 AL ' 100
97 95 IV 90 97 65 95 9% | 8 | 6 | 40
VIII 97 | 95 9% | 8 | B 40
XIT 00 { 97 | 95 | 85 65 0
XXIX 100 97 | 97 | 9% | -9 75
XV 100 [ 97 [ 95 | 85 | 6 | o
XVIII 100 [ 100 | 97 | 95 [ 90 65
'V 00 | 97 | o5 | 90 | 75 65
XXV 100 | 100 | 100 97 | 95 90
X 100 | 97 | 9% | 75 | -65 0
XVII 100 97 95 85 %5 | 6
I 100 97 | 95 | 90 | 75 0
IX 97 | ‘95 | 85 7B | 65 0
XXVIII- 97 | o1 95 | 90 | & | 4
VI ' 97 | 95 90 85 | 6 | 40
VI 97 )] 95 | % | %0 | 75 | 4 |
1 xxvin 10 [ 97 | 95 | 90 | 90 | 8 .
comparative - ) o L
agent = | 85 70 ] 55 | 30 0 0
| untreated 0 0 0 1 o 0 0

X
0
0

50
97
100
97 .
100
100
97 .
100
97
100
100
100
100
100



I 100 100 97 95 90 80

| X 100 100 97 95 90 80
XXV 100 Q7 a0 75 40 0
XXV 100 100 100 97 95 90
XVI | 100 100 100 97 95 90

X 100 100 _ - 95 90 80
conparative agent 90 75 »60 "
30np }7 gllnf reat- od _ 1’%%3'6 it [} 17 0
0 L0 21 , 1, 354, 034
21 TABLE 6 Exanpl e 9.

Cucumber plants in the two-Ieave stage were treated with the conpounds

31 i ndi cated in Exarple 5 in anmounts of . 1000, 500, 250 and %§5
mlligrans per liger oiamaafcﬁm%lawpowwﬁndeewmt off the c8dting,
the' pl ants were bfought intg ﬂ% efﬁmsmed!‘sntperhﬂemﬁmrvrhqmne pl ants t hus
treated had develbﬁ%ﬁ??ﬂéiflft br [ 2980 || e300t heyferk PPodgly 5
infested with confgia of cudunhgy 11Iqﬁm1(Ery§i he gi chorggedrun), kept in
a noi st aﬁmuq#mwibandr—a ef rou-s—her-e—bought—dgain in to the
greenhouse. AfterfHh - “'" id@hb1t|dﬁ tlne95of 1% dhys P hg plants were
exami ned to deter[%Qg, tNE {degpee]of miTdey. {Theg edult is listed
‘n Table 10. 10 |X2VI B D TR WA e i by
10 Planls of - cucunﬂﬁ&s hasri ng 295eaves%Mere ‘t6fedt ed on t he
| ower side of thet av oty Wt tHe—¢onp (5T dficated in
Exanple 5 while cayglwas taHen 1af ot : gg,ﬁctl qudLent cane into
contact with the ppper sides.. Tibe ¢onpsunds wer¢ 85 -#seq i n anounts
of 200, 100, 50 "i":d 25—m-Hgransref—activeTngredient—pe! ﬁ'l ter of 15
spray liquor. As ¢8Hparativd ad@t {a cBmer ci®l Tprefarpti B dn the basis of
di nocap 15 XXVPS used i nephe sagge. ponegntir at gson 65 | Af ter
dryi ng of the conk HH-eat-edH +des—agf—the—teavestner e
cautiously -Xinf est ed |wi t¥0coni d0a pf é’ﬁcu nbe?5 nf | d&& dnd the plants
were placed in a ' T @k N sph@,re - 24g9holirs gheg plants were
brought into the ¢ _ _ 14 20 3AV<*Jnfﬂr they re exam ned
to determne the @&y of - nfle8t 4t i o w thomiIjdewss PO 65 The result
is listed in Tabl g_1t- 100, w00 | 97 | o 90

v 100 97 90 85 65

3 100 97 | 9 90 85

X - 100 .97 95 85 65

| XX VI 100 95 | % 85 65

XXV 00 | 00 | 97| 9% 85

 XVH- 100 100 97 57 9

X 100 w00 | 97 t 95 | 9%

F agent: ) 0 0 0 0

. ' untreated 0: 0 0 0 0




TABLE 10

Ef fici ency agai nst

cucunber

mldewin %wth ng

of active ingredient per liter of spray |iquor Conpound
1000 500 250 125 Ll
90 85 75 65 11
97 95 85 75 XXVI
75 ‘Zg 40 0 _ 0 IV
97 95 85 - : . VI o
75 18. S 2 N —— 1’351’0?450 M 18+ —
90 85 75 TASEE 7 VIl o
97 95 90 85 XXVI | ,
gg gg "¢ | Bficiency in o sgainst mildew in wheat after sggd [ |
, - -1 | treatment with grams of active ingredient per 1 K
95 75 | Compound .60 | 400 | 200 . | X|1p0 5 | 100
95 85 I 70 " yma A TN T 65
40 0 11 SRR IS 19[) : | 95 | :'..35.2 =B 40 Y
75 60 |III CoarX 9 . .8 971 - 65 [ 95
E: 40 XXV ™5 | %97]_ 9 los
85 65 fv M e 9d.00 s . | 97
90 75 t— -t 97 1 85
65 o (Vi | ®BnpafatiNe | -0 75 agent
0 0 VI 0O | . 100 0 o7 90 4yt rdat ed
0 0 T 0N . . :
VII 98 97 9% - 65
XXVIL 95 .90 75 0
X1 100 - 9. 90 85
XXIX 100 5 | 8 5| )
| XV 97 - 85 B 75 |
XII 100 97 95 % )
V. 9 95 85 o
I 97 95 2 s |
X 95 9 85 | -
XXVII 95 0 | 0
XXV o 5 | o | 7
XVII . 100 -100- | - 97 85
X _ 97 95 | 85 75
comparative agent 0 0 0 0 -
comparative agent 0 0 0 | 0.
untreated 0 0 0 0 l .




22 1, 351, 034

22 TABLE 11
Efficiency in % agai nst cucunber mldew with ng of
active ingredient per liter of spray |iquor Conmpound
200 100 50 25 [
85 65 0 0 [ 11 95
85  .a 65 . 0 : XXVI 65 = .40
0 L . Ly | 1,351,034 - e 19 65
0 1 ) VI 95 90 75 65
VI, .90 75 TABLE 8 65 0
Vi 90 85
XXV i1 82 géggn;ym%ag géldewmwhea %tersoﬂ . &9
Xl 95 SR | mgof mgred1ent of soil _
XXI X : Csginpound -] 6510 2,5 ' XV
97 90 ; 715" ey 1 L 97
95 o0 |M - g5 100 Y I }é 95 90
65 o |m : - “1do 97 95 97| 8 95 90
75 R : —196 85— 75 75
XXV | | R A 6% a0 % | &
XXV . 1390 ¢ "1 900 9790 90 | 795
VI e % | 8 - 75
vI | 100 97 97 | 9
VII " 100 [ 100 9 85
XXVII ] 100 | %0 65
XI 1100 97 95 95
' XXIX -~ | 100 7 | 9 65
XV Sl w0 | 97 9 75
! x| 100 100 A 85
v ] 1w |97 95 85
T | ‘100 97 95 75
X ] 100 97 | 95 75
XXVIII f 97" | 95 8 [ 75
XXV ) w000 | o7 o7 90
XVII' | 100 K 97 95
X | 100 97 95 .| - 8
{ | compérative agent 0| 0 0 | o
unttea;ted.- 0 : o . o ‘ 0




XVI | 100 97 95 90

90 85 75 65 conpar at
agent : 0] Q 0 0

untr eat ed 0 0 0 0

1, 351, 034 o :

Exanpl e 11. Loany soil was thoroughly mxed for 10
wi th the gdnpounds i ndi cat ed i,Ne le 5 in amu

and 1.25 m_uams_per__kJ_Lagwm Q-A:}P.F&%Q”p As_comp
commercial preparation on the ba5| s of dinocap was used. 5

filled wth the treated soil,

cucunbeABseeds were sown in.the pots in 5 5

ive

23
23
m nut es

nts of 10, 2.5
a.La.u_xLe_a.g.éﬁ( a

Po{s were

repetitions and the pots were placed in a greenhouse After the cucunber
plants had devel %ﬁg Wﬁ?"’ tgﬂ Plkangly infested
w th conidia ol cucunber % cu t,f ﬁghﬁ%ﬁrs I'n al noi st
at nospher e and| Gompegint qgalml i ht 050 he gtzéem Iﬁouj,e ‘After a tine of
i ncubati on of A days e CUFUMOET #us ] év; fexa QL e to
determ ne the gree of jinTest Lon_\m deWw. _The silt s bummari zed
in 10 TiTabl e  32.100 100 . 97 90 ‘85 Exanpl e
12. —Cuctifber—seeds—nere-thorotgit ‘g‘ﬁ"_‘l xed—-fofr—t0—mtputes in a
drumwith the |XXVI - ccm‘faﬁnds i Hdi dat €4 i h ple 8 in afbunts of 400,
200, 100. and 50p@rans- off 9o | 16ctijve gyngl edpent| pais 100 kil opr ans of
seeds. As conpaative—agenrt—t-wh—eorrar-eal— 15— pHepaaty ons, one on
the basis of mgVEliry and t#8@ -of hd® on t 1@ bhsi 8 of| di¥ocd p:’75 wer e
used in the sa anount{s OQut_ cajcullat gd of The - re%raﬂl 0gs- [The treated
seeds were sowpLn potslin b repetitijons. .\ had devel oped
their fifth VII' | eaff tley \Wwed@ st|rol®gl y|i npestied 98 thh céFi d| a of
cucunber nilde pta edm?t P00, [ OTEE T ST atT osSpierg of
23[err] C After residence 1 of 2 Ors) t D|ﬁﬂ%3 2 wer e
brought into ajgieenhouge were|t hay r moexam: gred af tesr 14 .dmysjto
det er mi ne the—dggr of—nfestattorrwtirntrtdew—tHre—repult is s
indicated in T 13, | 100 100 9| TABLE 12 8
Efficiency in Yxggai nst [cueeinber 160 | dewoaft ¢r epil 95 .85
treat ment w t h rg—ef—acti-ve—hgredi-eAt—per—kg—of—spH , .
Conpound X111 100 [gioo | 100 )5 100 %) 45 8
[ v 100 100 | 95 | T30 65 1]
100 10Q az 75

I 100 100 97 95 % 80

X 100 | 100 97 .95 90 80

XXVIII - 00 | 97 90 75 40 o

XXV 100 100 100 97 95 90’

XVII 100 | 100 | 100 |- 97 95 90

X 1100 100 | 97 95 90 80

comparative 1 '

agent - 100 90 75 60 30 0

untreated 0 0 0o 0 o | o .




XXVI 100 100 97 85
IV 100 100 97. 95
VI H- 100 100 Q7 90
\/ 100 97 95 75
VI | 100 100 97 85
XXVI | 100 100 95 75
Xl 100 . 100 97 95 o
XXI X L. 2100 100 - 1,351,089 7 97 2
: Exampie9.
X, ﬁ;um plants loothe two-leave ~ sta; ere treated w1 compounds 31
Y in in Example 4 QP amounts of 1000 , 250 and 125 grams per liter
| IsPldy Il.lquor. AftdMiying of the coatm@ pla.nts were | t into a greenhouse I X
100 5100 Afterthepl usn'eatedhaddev@t@edtheﬁfthors:xth]eafth Wﬁohgly 5
100" 97 infested with co of -cucumber (Erysiphe clchoraceanun), a2 moist
atmosphere and 24 hours were ght .again in to the green.h
100 100 incubation time of {14 days the pslsan were examined to determine %ﬁ of
100 100 mxldew The, resu %s listed in Table 3% e 10,
. 10 Elgge S . aratlve 10
100 100 Plants of cguZumbers vmg 2 leavgs treated on the lo Os%
agent lea y with thé compounds indicated in Example 5, while care was taken that
untr eat ed no acﬁve ingredient Jinto contact with tHe upper sides. The were 24
1, 351, 034 used in amounts. of 200, 100, 50 and 25 milligrams of abdBlifigréint per liter of

20

spray liquor. As comparative agent @ commercial preparation on the basis of dinocap 15
was used in the same concentration.

After drying of the coating the untreated upper sides of the leaves were caumusly
infested with conidia of cucumber mildew and the plants were placed in a moist
atmosphere. After 24 hours the plants were brought into the greenhouse and 14
dayslaterﬂwywaremmmdtodmnethcdegreeofmfesmnonmthnuldew 20
The mult is listed i in Table 11, _ _

TABLE 10
Eﬂicxency against cucumber mildew in 9 w1th mg
] “.]. of active mgredxent per liter of. spx:ay liquor
| Compound 1000 250 125
T . %0 | .35. 5 | 6
I e 5 | & | 15
Txxv 15 ) 0 0 0:
v 97. 95 | 8 - 65
Ivin :;'4--.'.:75. 1 6 | o | 0
{vi - | 9 .8 | B 65
fvit | o 95 % ' | 8
| Xxvirk . 85 i 75 . 40 0
XIY. - . 97 L 05 . _. 5 | - 60
XXX |- B 65 0 0
XV _:'.100. ] 5 | B .. 60
XII | 100 - 95 8 70
vV ] 5 | e o | o
Ik 97 90 75 60
IX o7 9% 75 65
XXVIII 90 85 75 40
Xxv'. | o 95 85 65
XVII 100 97 90 Y
X 97 85 . 65 0
comparative '
agent 0 0 0 0
untreated 0 } 0 0 0




Ef fici ency agai nst cucunber mldewin %after seed
treatnent with ng of active ingredient per 100kg of

seeds Conmpound 400 200 100 50
[ 100 97 95 85 [11
100 % 97 90 85 XXVI 95
85 75 65 IV 100 97
90 85 : VI 100 . 97 90
75 22 Vi 19?1 034 .97 9Q 22¢ 85
97 : 95 90 40 | X | 97 .
95 90 .70 TABLEXM X o 97 - 95

90 85 XY - 95 .. . 90 85
80 : I Eﬂicxenc;ilﬁ(% against cucumb&@ mildew with mg of {90 : 75

\Y b97 oy %nvemgredlentperhmofsprathuor 575
97 -+ | Coggound - § = 200g5 | 100 65 N 11X

97 95 II 90 85 B P )@(Vl [l 97
95 : 75 L 6 : V. . . 100 - 97
90 75 |II -1 X961 | 8 65 | .0 oo 80
70 X R : ! 5.1 o .| 90 75
conparative M agent ® [ % 1q v — % =0

0 ' ~ cofpvarativel - 95 | - 8agept 65 B O -0

0 0 cfvim | es- | e | 75 | 65
v ] o ;75' -6 | 0
I | 920 .85 T e | o
|XXvin |88 75; | e 0
1P:<: SR B 90 85 | B
Ixxx | 6 | -0 o
v [ o | » | »- 40
{xm [ £ s | 90 | 8
_V. 95 90 65 | - o
1 | e %5 | % .| B
|x ' % | 8 | 1 | B

W e
( .
..

b

Wi
\J(

|xxvim - | 75 65 | 40 - o -
| xxv 100 97 | -9 75 -
{xvm | 100 o7 | 95 | s
X |0 s | 1 | 6 ..

comparative - | - : - - | -
‘| agent ' -0 0 0 0

|untreated | - 0 o | o o .




untreat ed 0 0 0 0

35 25 1, 351, 034

25 Exanple—1-3-

Sugar beet plants were treated with the conpounds indicated in Exanple 5
I n amounts of 25, 125, 6 and 3 milligrans of active ingredient per
liter of spray i quor. As conparative agents comercial " :
preparations on the basis of copper oxy- 5 chl oride and on the basis: .
of maneb2¢nanganese (ethyl ene-bi s-ighst,ba4ocar banate)) were 5 23

chl ori de\amd—on—The basi 5 of The Coal ., Lhe prants were strongly
infested wth S PPLd was thoroughl mgg LIB mnulcs%&l%l Bﬁﬂdtxﬁlﬁ& el aced in a
noi st at Msphear Bxaaiple?d neitﬁilﬁ E}ﬂ@rs,asr@audzsnﬁmgmns per kilogrih (% séil. 24 hogis,
t he pl antas werﬂe chm: magenrt@cquh@mgll wmgenahwdbasxa%ﬂlmm% aﬁqm‘}ian 5

i ncubation ti AN S | on th
oSt era 1 g e L TR T AR

10 nnldew, kept: for 24 hours in a mmst atmosphere and brtﬁglﬂri@nem'kﬂthe green-

Sugar begt pl amsﬂs Mrer r%n@l‘}ﬂﬂi’mf'fek"t@ds: etw planty prerSey: ora peticol a
and pl ac¥d at f B, Bt e A7 A hour¥ t he

pI ants were -j' transferred | Bkdghplen®. greenhouse 6 Days after

i nfestation the @icambes Wgrettertéqmtghlylﬁxed for lwntnkuteshe ac ovitkdee | ndi cated in
Exarrplevlgln Gﬁ?ﬂﬁ‘éﬂﬁ‘fl‘“éﬁ%ﬁfﬁ?m?’ﬁ@s waO‘ng’o ®) and 50 grams of m{llgrarrs

d. As comy agent two ¢ ercia
of acti | ngi, aﬁd g,g &E‘,ﬂ ,agent’s
preparati ons &eretdial haﬂ:b mﬁ&ﬁﬁ,ebutcmyﬂ ﬁétﬂra e'1m1e\l\ﬁd€a&dused Af t er
drying seedspfreret mfnelomtr c;petaexm Wéenr pb%tré#t ﬂ!@mtﬁghwere pl aced
agai n i nyt he gly infes %ﬁo e’%
14 da a | nf est ation

I ncubat i’ on ti e -
w th Cercospotr dagrtad dfdhfmtatﬁﬂtmm edidewt 'IhSICSlﬂdlb d:ﬂic&eh infTabBe 15.

26 iy {;\BLE!? 351,034,
T : ciency in gﬂﬁn@ qsg,dgw ap%,
TAI?LE 14 treatment w1th°mg of active F?n Ik sﬂl pai nst Oer cospora
betsicola in sugar Compound - 10 5 ae %\Q g of active
I ngredi ent per |igr of S;p.r.ay 100 gUOT™ 100 : 25
12 6 Z —3 —4—5 . ' .
. jm.o | 10d | 100 97 . . 75
IXXVE | 00 .| w0 | o7 | 85
jiv ] 100 | 100 7. | o
fvim o fow0 0 w0 | 97 | 00
v o100 | o7 95 | 75
Jvm o w0 | w0 | 97 85
|xxvir o} w0 | w0 [ 95 5
X - ) .. 100 . .' 100 97 ' . 05
{xv o} w0} e |. 5 | 8
1 x11 | <100 | - 100 ° 100 | o5
]
v ] w0 | 100 | % | 5
_ 1 - o100 .| 100 97 o e
T . ] 100 100 ©} 97 -1 .90 -
XXVIII 100 97 95 85
XXV 100 100 97 97
XVII - 100 100 97 95
X 100 100 97 85
comparative
| agent o | o 0 0
| untreated 0 0 -~ 0 0




[ 100 100 97 90 80
[ 11 100 100 97 95 80
XXV 100 Q7 _95 90 75
IV 100 - 97 95 90 70
VI 100 97 95 90 85
VI 34 100 97 - 95 85 75
Vi 100 97 95 . 85 70
XXV | 100 10,651,034 97 90 385
Xl | ~T00 00— 97 97 90
XXI X . 100 %}g‘%‘ .97 97 90
XV -100- E13 ‘95 95 90
X : 100 100 100 ) 90
V ] 1(]Cfiiciency agai¥cucumber mil@ in % sfier'secd 80
| ' 1 treatment withgms of active ngrgent per 100kg ofg 5 90
k Lo - see - § R
I X | Compound 140 - 400 %0 - | 18/ 50 P 90
XXVI | 1 Sl 140 100 - o 2 ok 85
XXV {mr -~ 1do 100 [10097 %00 | 8 of "90
XVI | TqO0 1100, 9 90
X B LN T R T IRV R A ¥ 9 90
conparative agexxveopper{- 95 85 7515 B
0 0 oxyehiorrde— onpgratitve - agentmaneb
90 65 XBI S Zlgo _ b Q4 - 9 undr edPed
0 0 18mx | Qoo 90 ‘% ] ]
|vi 97 | o | e | 8
VI - 97 9% | % 75
| XxXVID 97 s | % 40
| X 97 9 . | % 70
| xxx w7 5 90 - 85
XV 95 90 85 80
| x1mx 100 95 90 75
v o7 | 9 90 75
I w7 95 8 5
IX 97 95 90 75
| XXV o 5 |- B 65
XXV 100 97 % |
| XviT 95 90 80 7
X 97 | 95 9 75
comparative - _ -
agent 0 0 0 0
‘| comparative : .
agent 0 - 0 0 0
‘untreated 0o 0 0 0
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27 TABLE 15
Efficiency in % against Cercospora beticola in sugar

beet with ng of active ingredient per liter for spray

| i quor - Conmpound 250 120 60
30 [ 100 97 9% _
85 oy . 100 100 989
95 ) XXVI .10 97 95
90 K,' 251 \/ N . . 1.02’351’034 Q7 Q5 25
90 VI _ EQihple 13. .95 . 85
65 ° \/| Sugar beet plants were treated|wjth the compounds indipated in Example §rn
85 ﬁr::j:rnts of 25, 12..5, 6 and 3 mi of active in t per liter of spray
g . As comparative agents comm preparations on basis of copper ozy-
75 5 I0fldE and. on the basis of manebl(anganese (ethylene-bi-ithiocarbamate)) 5
85 ° Milgride and on the basis-of the coatifif) he plants were strongliy infested with spor@®f
85 X [Gfreospora beticala and then plau%(xma moist atmosphexgpf 25°C. ‘After a regidence
e of 24 ,. the plants were . t into the gre se and examined affer an
XV incubatien t 21 days to d ne the degree of tion with Cer: ra
X1 10 ~  beticola. The(Eult is listed in TAKM) 14. .97 9 10
100 97 : 85__ ‘ .Ex 514 |
100 97 Sugar beet pgéé were strongly i ed with spores of bécospora beticola
97 O@nd placed at oncdfd a moist atmosp f 25°C. After 24 hours the plants were
: transferred into the greenhouse. 6 Days after infestation the plants were treated
15 with the compounds indicated in Example 5 in concentrations of 250, 120, 60 and 15
30 milligrams of active ingredient per liter of spray liquor. As comparative agents
preparations on the basis of copper oxychloride and maneb were used. ‘After drying
of the coating of agtive ingredient the plants were placed again in the greenhouse
where they were examined after an incubation time of 21 days to determine wheir
20

20 degree of infestation with Cercospora beticola. The result is indicated in Table 15.

85



XXVI 100 97 95 85
XXV 100 100 97 95
XVLI , 100 100 97 95 X
100 97 95 85 conparative
agent copper 45 20 0 0
oxychl or i.g%. conparative 60 30 0
o agent maneb , <
unt r eat ed 0 . _ 0 ' 0 .
28 26 _ : 01,351,0341 351 034 . 2,
Exanpl e 15. Appl e seedlings in the 4-1eave stage were
artificially infested in the usual TABLE L4 ' wi th conidia of apple :
m | dew (Podosphaera |eucotricha) and 5 days ‘after infestation t he
seedlings werg treated wth tr@;ﬁfcigll QMo QM&E&E}Q&]& la in sugacd: 111, XXVI,
IV, VITT, VI, MI, XXViT, X1, o ﬁa%&:hgremé.{tpelrmd&’sm, 5 '
XXV, XVII, X, XXX, XXXI, XXX I : 25 12/ n|conéentrat3 orls B¥ 50, 25, 12, 6
and 3 mlligr of —active 1rngr eng ? T ) 90 |07 ggP! y liquor. As -
conparative agent a commerciall preparafionljon-thelbasis jof ~- "1} N
bi napacryl (2-[98c- butyl -4, 6-dijnite ophemngol - 3- no¥ hy| - beit enoatse) s used with
the sane 10 neentTatTonof —actTve ] llgl egren e Expgeripent was
repeated 4 ti rt@hﬁ 10 '-106[ o7 _Af é .a1 i fleun tiH%n time of 14
days the pl antjgywer-e -exam ned tqo@Iet Pt Ty nq ddhe [degwpee |of _
i nf est ati-on w {-h—appte—mtdew—Hre—Fpsti+—Hs—net sat-ed—HA—Fabl¢ 16,
Exanpl e 16. VIII Tomatq plP@ntb oY tHe ypel|" ki nl affis Ruhnt in the
three | eave stfgge were 15 TrRgt efl Wi N [t NgsCOPORNdS| 1 ngi cat ed in
Exanple 15 in c.gnce.ni_r_af'nnt gf 100 B0, 14 125 12-andi6 mlligrans
of active -ingr/édlent per liter] oP0spfaydliduods - As Sonplar #0i vé -
agent maneb a1 h The s4 ongentratji o e day after
drying of the Jcoating the pl ar?gmgpr L 4 0:0 gl \rﬁu n esf®d i 1R spores
of | eaf nould |&IIt omat oes (C chO@@OI’ ueof ul vur97 Dl agZd (i n % m]Ei st .
at nosphere 20 amd,—af ter TOU prqugt TTO grvg'gra'nm se. 3 Weeks
after infestat|i’BHathe Dl ants 20106 ’mouwere%xa %.F The regult is
sunmari zed in [baple 17. - 100 97 95 95 90 .

XHI 100 100 100 97 90

\'s 100 97 95 90 80

I 100 97 97 95 90

X 100 97 97 95 90

XXVII 100 100 97 95 85

XXV 100 100 100 97 90

XVII 100 100 100 97 90

X 100 97 95 95 90

comparative

agent copper 75 38 0 0 0

oxychloride. .

comparative

agent maneb 90 65 40 25 0

untreated 0 0 0 0 0 '
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29 o TABLE 16
Eff|C|encv in %against apple mildew with ny of active
i ngredient per liter of spray |iquor Conmpound 50
25 12 6 3 I 1 100 100
97 97 95 [ 11 100 100 100
gg 95 XXVI_ 97 90 85 40
_ 100 100 7
VI uw 95 90 133 1’?%9 60 30 7 ?/?
100 100 97 - 97 95 VI | 100
100° 100 .97 : 95 TABLE 15 XXVI | : 100 100
97 95 90 S XL ' L 100 97 3F 5
90 85 XXl X" | Bfficiency in © éL_QQ Ce dd0ka i 97 90
. . g - cy in % a rcospora b g in su|
65 XV ol i al"ﬁk@hingredignt peBTiter for spray | 95 90
Xl 100 . joqg._. iquor 97 95 \Y
100 100 . |Compprd ] %9 W o] @) 100
100 “100 o 95 | 0 97 I o5 8  |100 97
95 90 ' 85 A H o 95 90
85 75 111 - - 100 100 97 95
XXVI | 100 97 95 90
v -] 100 97 95 90
VII | 100 95 85 65
A\ | 100 97 95 " 85
VII 100 - 97 95 - 7
XXVII 100 97 95 85
’ XII 100 97 05 85
XXIX 100 97 90 85
' XV 100 97 95 85
XIII 1100 100 97 95 '
\' 100 97 85 65
I 1 100 97 95 85
IX 97 95 90 85
XXVIII 100 97 95 85
XXV 100 100 97 .95
XVII 100 100 97 95
X - 100 o7 95 85
comparative
agent copper 45 20 0 0
d oxychloride.
comparative 60 30 0 0
. agent maneb <
untreated 0 0 0 0




XXV 100 100 100 97 97
XVI | 100 100 97 97 95
97 95 90 85 70 XXX
100 . 100 97 - 95 XXXI : 100
95 G 90 95 XXXI 100 100
9 97 Comparative Agent 90
60 40 0 unt r eat ed 0. 0
0 30 . 1, 351, Q34
30 29 1,351,034 L TABLE 17 j‘/
Efficiency in %té)?gal nst iéospor | Bxamplel Hum ons%onat o] cual )
plants with PP%E*‘T"%ESF’h ‘é‘i"“F‘FF“% % usual manner
oo " "l e TR T ) mleaty 1
6 5 II, IIIIXXVI 1V, VIII, VI, VII, XXVID®II, XXIX, XQXIII, v, I, IX, XXVIII, 595
90 XXV XIVFIL X XXX, XXXI XXXILlOO 100 97 95
90 in conc s of 50, 25, 12 6 and Cnallhgmms of ¢ ingredient iter 95
of spray As comparative agent ymmerciall tion on the bays of
85 binaj ) -sec-butyl-4 6-dinitrophenyl- yl-butenoa used with the’sdme 95
90 10 concen i bf active ingredient. The expelfinent was repk4}&l 4 times. .90 10 85
80 Afteg|an incubation time of 14 dayp O%éﬂﬂnts werg (pgamined to dgtgm'mne 90
75 the degrvl qf infestation with apple n’llld% result is aned in Table 57 90
90 : Example 116.
Tomato plants of the type “Rheinlands Ruhm® in the tlmee leave st}a.ge were
15 treated with the compounds indicated in Example 15 in concentrations of 100; 50, 15
25, 12 and 6 milligrams of active ingredient per liter of spray liquor. As comparauve
agent ‘maneb was used in the same concentrations. .
One day after drying of the coating the plants were strongﬂy infested with
spores of leaf mould of tomatoes (Cladosporium fulvum), placed in a moist atmosphere
20 and, after 24 hours, brought into a greenhouse. 3 Weeks after infestation the plants 20

were examined. The resullt is summanzed in Table 17.



XXVI | 100 100 97 95 85
Xl 100 95 90 75 70
XXI X 100 100 a7z a7z Q0
XV 100 100 95 90 75
X 100 97 90 85 75
\Y 100 100 97 95 85
I 100, 100 : 90 85
| X Y7 95 13384 96 80 2
XXVI LT N 100 - 100 97 90 85.
XXV 100 100 TABLEQ@0 g 95 95 3 9
XVI | [TOD : — — 75
X fop | M i v seingdpel midem it mg of e | 7
XXX GobiPound . | 108 T o5 b5
XXX 00— +0— 9015 1.80
XXXI | 100 18@ .97 b5
Conmparative I - Agentioo 97 795 50
25 0 _ . tHt-€ B 0 0
0 0 | XXVI3q | 40 30 1, 351, 034
31 IV o 100 : 1 I’Tp'@ /.. .
Tomat o pl ants of tlhe—type 'U:"QL"J'a-QdS—RJ-hTi'_'” the three-leave stage were
strongly infested |[Wlh conidla #: ¢l a®®spori @ ful vidm {kep? fpr 24 hours in
a noi st atipsphere and I e PJaCell T i, a | Olgeniougg. Days after
i nfestation the pl ﬁig 5 -n\sAdx:r ]ogat 0| \% t h t"h% ocnpgﬁnd% i ndicated in
Exanpl e 15 and, af|{tv@ dryi ng| ofiod hg @0 100 spragy |ifques, . jrere again
brought into the ¢ jﬁﬁ}imlbc T_]LfEO du_'rl\lﬁ | gT S'é,ll Tt.595WEI o0
XII | 00 | 97 95 90 85
. XXIX 100 100 97 90 65
XV 100 .| 100 97 95 90
] X1 100 100 | 100 97 95
v 100 .| 100 | 100 ' 97 90
11 100 - 100 - 100 95 90
X 100 97 X 95 - 90 85
XXVIIT 97 95 9 85 75
XXV - 100 100 100 97 97
XVII 100 100 R 95
X 97 95 - 9% | 8 70
XXX 100 100 100 97 95
T XxXXT '100 97 95 .| 9 95 .
| xxxu 100 | 100 | ‘100 o7 97
Comparative | = | © | .
JAgent | 90 | 8 - 60 .40 0
' | untreated 0 o | o 0 0



used in concentrations of 250, 120, 60, 30, and 15 mlligranms per

spr ay liq

liter of
uor. As conparative agent a commercial preparation on the

basis of zineh (z
same concentratio
t reat ment

I nfestatio
Exanpl e .13
treated i

Exanmple 15 in con
of active ingredi
agents conmer<ci al

W th

e plants were exami ned to determine the degree of

inc ethyl ene hisdithi ocarbhamate) was used in the

n of active ingredient. 10 3 Weeks after

10

Gl adosporium ful vum The result is sunmarized in Table 18.
Celery pl aﬁﬁa&f the type "Magdgburger Mgr kt" were

L n

centrations of 500, 250, 15 120 , and 60 il Igd ans

ent per liter of spfABEENTquor. As corrparatlve 15

preparations on the. basis of copper oxichl.oride and one

the basis of maneb WeERiedls i, 'aélm&t}tﬁadés%%mpﬂﬂﬁiﬁﬂﬂ{oﬁhb pns.
One day after dry ng of the @Eﬁtaymhlnfglmracﬁvhaigﬁhdﬁﬂfttpﬁr uieer 6f piay Ngly infested
in the uspal manner [{with spor gs qof ig®ept-ori g -apii, placed for 24
hours in a noi st pYYeEeer e |2d% - Zﬂ[elz?] clant tHen Brodght into a
greenhouse. 3 Weekg aft'er infessat| ofgot-hg plegnts weye | 2@ exam ned.
The result is indieated—n—Fable —~ —32 .
1, 351, 034 (| III: 100 100 97 3p : 9 )
TABLE 18 Jxxvi = | 100 - | o7 Tob CHENCYs5 111 %sg_gal nst
C adosporium ful v ntonmato. lants with rrg
of active i ngred| EVt  per i t]erlodf ppd@y | 97 F 95 9.
| i quor pound .. - 20U — T 1 0 30
15 Ay 00 | g™ 90 885;$ 65 -
40 v o 100 106 97 D790 780 85
75 hoeH g ———$0- —§5— 70
60 Y 10071 1 469 o7 7% | %5 90
85 Mkt 100 | %0 ] 97 9595 880 85
70 M — 11080 h7- 95 85
75 VERL 100 -4 o9 - 20 9575 90 85
75 | xx1x 100 100 | o7 ‘o7 90 :
xv 200 7 [ 100 | 95| 90 75
XII 100 :f 97 | ‘90 | 85 75
v 100 | 100 97 | 95 85
11 100 | 200 [ 95. 7 "% 85
X ‘100 - 95 95 . 90 80 -
|| XXVII 00 | 1000 | 97 | "0 85 -
1 XXV 100 | 100 | 100-| "95 95
Hxvin 00 | 100 | .95 90 75
X 000 | 90 85 i 175 70
XXX 100 | (100 100: 7| 95 g5
L xxxT 100 1007 95T 90 " 80"
| XXX1I ; 1100 oo | w00 [ 97 | 95
'; Agen; l95" 70 50 L 25 -0
untreated 0 0 0 0 0




XXVI | 100 97 95 90 85
Xl 100 97 95 75 70
XXI' X 95 90 85 70 65
XV 100 95 90 85 80
X1 100 100 97 95 90
\% 100 97 97 95 90
| 100 97 0 85 75 _
| X 31 a7 of 13! R 85 an 3!
XXV a4 100 97 ample 9% 90 85 41
XXV Tomgy plants of the Gpe “thcmland. Rubm” in the thye-leave stage wpse
XVI° strongly, i with coni f Cladospori ngul , kept fi hours in 2 ng@
atmosp! and then pl n a’ greenho Days after “infestation the pl
X 5 were with the comy ds indicated iQ@xample 15 a.t%after drying -of & 5
XXX spray hqg_c@,()were -again Bi@Gght into the ggnhouse. The Rve ingredients WRE:
XXX used in eppcentrations of 25¢, 120, 60, 30gapd 15 milli per liter of spray
hquor nve commercmal paranon on s of zineb @Hf
XXX | ) ethylen used in thc concentration“of active ingredi
Conpar at itoe s aﬁtﬂ' treatm Gthe plants were @xamined to detémine the degree & 10
Agent mfes‘l:anon with p@gqswmm fulvum. The n{gul.t is summarized(jn Table 18. 0
0 33 Jts 034 -
3 _ -Celery plants of the typé “Magdeburger MEABLferd Qeated in the four-leave
Effici enc¥ in stégag@thrtbdc Indicagyll in Example |18 ity conbentrations of 500, 250,
1 120; and 60 milligrams of uctive ingredient per liter of spray liquor. As comparative 15
agents commercial preparations on the basis of copper oxichloride and one the basis
of maneb were used in the same concentrations.
One day after drying of the spray liquor the plants were stronglly infested in the
usual manner with of Septoria apii, placed for 24 hours in a moist atmosphere
20 of 25°C and then brought into a greenhouse. 3 Weeks after infestation the plamIs were 20

examined. The result is mdmated in Table 19,



ng of active ingredient per liter of spray |iquor Conmpound
500 250 120 60 I 100
97 90 85 11 100 97
90 85 XXVI 97 90 85
65 |V 100 97 95 90
VI !ﬁ» 100 95 90 80 VI
97 - 95 90 VI | 100
97’ 32 9 85 135034 97 3% 95
90 75 Xl | - 100 §7 v 95
90 XXl X 10thLE 18 97 95 85
XV ' 100 ) . 95 90
Xl i ~I00 - 90 Vv
: Eﬂimen against Cladospori fulvum on tomat
100 97 90 - plants ;{ of active mgid:el.‘:::JI per liter of sp:ao 100
97 95 90 liquor - 100 97
95 90 Compound XXV/| 1260 60 b7 30 15 9% '_ 85
75 XXV . 10 - - - ID 90
XVI | T 100 -97-1_(1@055 _8%7_ 6 |4 X
100 97 III 95 100 o 90 X88X 75 100
97 95 85— | - 100 97
95 90 |V xxxi ¥’ 0 B b ™ 097 95
95 Conplavati ve =~ | 160 agant [maweb I 90 [ 45
20 0 \..uFlTL)lall atve— —agent—cgpper 85
60 30 VIII 0 97 95 90 _ 70
|vI 100 97 | 95 85 75
VI 97 95 9 85 75
XXVII 100 97 95 90 85
XII 100 97 95 75 70
XXIX 95 90 85 70 65
XV 100 95 90 85 80
| X101 100 100 97 95 90
v 100 97 97 95 90
1 100 97 90 85 75
IX 97 95 90 85 60
XXVIIT 100 97 95 90 85
XXV 100 100 o7 95 95
XVII 100 100 97 95 90
X 100 97 95 85 75
XXX 100 100 97 90 85
XXXI 97 90 85 75 65 ,
XXXII 100 100 97 90 85
Comparative 70 30 0 0 0
Agent ' *
untreated 0 0 0 0 0




oxychl ori de
0
34

34

untreat ed

0

0

1, 351, 034

l:v:awnl e—10

0

RiLco

plants in the three-|l eave stage were treated W|th t he corrpounds of the
i nvention indicated in Exanple 15 in concentrations of 500, 250, 120, 60,

and 30 m |
conmmer ci al

concentrat I Q@S

a npi st at m)sphere of 25[err] C and thén .brought

weeks after

| i grans per

preparation.5
After dry| ng of the spgﬁ’\m

i nfestati on,

liter of spray |iquor.

As conparative agent a

on the basis of naneb was used in the sane

i quor,

the plsgnts.

into a greenhouse.,
t he THEEI8 were examined to det erm ne t he

degree of disease._The reSuI t is summarized in Table 20. 10 43
Exanpl e 20. Eﬂiaency in %, against Septoria apii ot Qelery with | Ki dney
beans were thoroughly m xed fo higqﬁaqumlgechentmrﬁtenmlmymbuothe
fol | owi ng conmpound oYe lnvent Mn iln @hcedtr ) ong of80200| 100, 50, 25,
and 12.5 gIrﬁms of actijve jpyor 4di epf per IQ,O KT o% of beans:
L, L, XXVE, TV R e L o0 XL XXX XY Ll_rV,|,|)(, 15
XXV, XXV, XVII | XXX O , WX I, XX, Xvi, 90 V| 8
15 As conp 1 Ve agenr aypre] ara onon LIe D3 _ :
pent achl or oni t r obejdiZene was uged % the sdne ¢oncentrations. The
experinment was re ed 4 ti rre_s'. 1tne day efter 95 the tre¢at nent equal
nunbers of beans SOWT T 1T [pot; asgrt—gtropgty nfested w th
Rhi zoct oni a sol anm t he potis v@?e gl aced in the gréenhBuse] 20
3 Weeks after ger mv[at i on. t:he heab-i hy pl agg s Wer egcount edgs Theé result is
20 I ndi cat eg—r—Fable12+— - 35 —
1, 351, 034 VII 100 97 3590 : 8
TABLE 20 XXVII o7 05 ooT Ticrepcy fn % agai nst
Piricul aria oryzae-en—+ice—wih — :
nmg ‘of active ingred@nt per lilterd0®df dpra$? |i quor9s 90
XXIX 100 97 95 85
. XV 100 97 95 90
XIII 100 97 95 90
v 100 97 90 80
I 100 - 97 95 90
X 100 97 95 90
XXVIII 97 95 85 75
XXV 100 97 95 90
XVII 100 100 97 95
X 100 97 95 90
XXX 100 o7 95 85
. XXXI 100 97 95 90
XXXII h 100 97 95 95
R Comparative
agent maneb 70 45 20 0
comparative
agent copper 85 60 30 0
oxychloride
untreated 0 0 0 0

: in
Two



Conpound 500 250 120 60 30

I 100 95 90 65 50
14+ 100 95 Q0 65 50
XXVI . 100 95 90 85 75
|V 100 100 97 95 : 85
VI i 95 ' 90 85 70 65
VI ! 100 97 95 90 . 85
VI | _ 100 97 5 90 » 85
Xl Rlice95 & Example T!O wed with pounds of 55
pipats in the ve stage weggptreated wi comy s O
;_OO(IOX -}nvenuon 1ndi t@d in Examp% in concen of 500,%? 120, 60, and XV XI 11
T mﬂhgrams per of spray Li As comparati ta oommemal preparation
100 5  O'n the basis of Haneb was used 3 the same concen¥idtions, After drying of the-spray 5V
100 100iquor, the pladf. were strongly Gifested with spGes of Pmculana oryzae, placed I
97 90 1§fa moist ?;nm of 25°C7‘end thengroughtegoth ad m;slewo v%ghelds :&31‘ | X
1 estation, ts wWere €x to emm%e sease. t
95 S is summariz Tab]:.VZO 0 © g o ° T XXVI
95 10 85 Kida " 70 Exam!gga %0 60 ' deum with the 1IKXV -
5 bgys were - thoroughly mi or minutes in a wi
}_88 10%%llgwmg 3704:; nds of the Zcinoomkﬂooncen@oog:a:f 200, 100, 50, 25, and §Vl |
ams of active ingredient 0]
95 90 11, III XX8h 1v, VI, VBpVII, xxvﬁm%sﬁ XXIX, XV, XII, V, I, IX, XXX
100 15 100§XVIII XXVQ'KVII X, XXX’QKXXém}g(sXHfBKHécmom m}éizenz oB
s comparafiye agent a on on 15 O ene
90 85 ./m the same ‘cgncentrations. iﬁ'ne penment wasgg;; 4 times. One day
100 i 9%the treatment numbers of were sown $pots in & soil strongly infested
Conparati ve  with Rhizoctonia soleni and the potsAg®ilaced in. the greenhouse, 70 45

0 200 3 W after germination the healthy plants were counted. The result is 20
indicated in Table 21. _ .



untreat ed 0 0 0
1, 351, 034 TABLE 21
Ef H-etreney—
after seed treatnment with g of active ingredient per 100
kg of seed Conpound 200 100
12.5 I 1 100 90
70 I 1 I. . 100 100 95 90
80 XXVI 10 100 1
80 NIV 10%’351’034 +66 gg gg
70 ., VI 100" - 90 80 70
65 VI . 10@ABLE20 100 95 90
80 VI | _ 100 ' 95 : 90 80
75, XXV | | Efficiencyl 80, against Plﬁgﬂma oryzae on HoDwith | 90
85 X , - mg diCtive mgred1ent9&hter of spray hqﬁ@ 85
70 XXI| fompound 500 qo@2s0 1400 | 95 90
85 XV | 100 J00 g5 0?0 | 5. | 850 75
70 Xl 11 100 100 [oYa) 80
70 Vv |1 100 100 9 900 65 850 80
70 ~— 100 - 90 80
75 | x | XXV w0 0% | s | 8 |Uow 75
60 v 100 100 97 95 85
VIII 95 90 85 70 65
VI 100 97 95 90 85
VII 100 97 95 90 85
XXVII 95 920 75 65 50
; XII - 95 90 70 65 55
XXIX 95 90 80 70 65
XV 100 97 90 85 75
X111 100 97 95 90 80
v 100 - 100 97 95 90
I 97 90 85 70 65
IX 95 85 75 65. 50
XXVIII 9% 85 80 70 60
XXV 100 100 97 95 90
XVII 100 97 90 85 65
X 95 90 85 65 50
XXX 100 100 97 - 90 85
. XXXI 97 90 85 70 65
XXXI1 100 - 97 95 90 85
. Comparative ' ' ' '
Agent 70 45 0 0 0
untreated =0 Y 0 Y 0




XXVI T 100 90 85 70 65
XXV 100 100 100 95 90
XV 100 90 85 40 65
X 100 90 85 70 65
XXX 100 100 90 85 75
;(()Xg% 100 90 85 70 65
[ 100 100 100 95 ., 80
Xl X 36 100 95 1’351’0ﬁ0 ' 85 ’ 75 3.
XV +66 95 _ 85 —70- ——65——
XV 100 - 90 TABLE A0 65 60 ;
Conpar ati ve Agent © 90 60 45 30
0 untreated ] Bficiency th % against Rhizbctonia solani in dwiif b
0 37 o . | after seedc? tref)tment with g of active ingreHi egt ?3’31 .
37 - | S kgBjosaipl € 21 A
wet t abl e powder cpH¥@RPRING 200 | 100 . - 125
1-(2' -chl oro-4' - bfgmophenoxy- sghf opyl gﬁrbamyyﬂ)J 80 70
2- car bonet hoxy- anjrebenzi-m-dazole—{Il)}—asJactivel S prepared by
m xi ng OI20 % by lwei%ght | ofl0Gct]i vé5i ngr e enp 80 13 %
by wei ght of high Spersqgd A cid IToas Z ' 5
49 % by wei ght of J%Xaginpqi umlal 1ini nrlrrfig(f‘L ;ak(;gi\"ii L L1t _ﬁo 10 %
by wei ght of sulf|I® waste Hi quor 10 | 9 1% By wei glot ¢f ol eyl nethyl
tauri de (Hostaponf{J-EUrstery eV KT T) y wei ght of
wetting agent 10 i > Frelmlj ra1r| 0 Dg af_t8e ot h& corm6§ gs 1 to XLVI
were made in an apwt 0gous. 100 1 90
Exarrpl e 22. AHbtRd—rats ' ith’ 1, 000 eggs
of Heterakis spurrogg After | 100 95 . 5
XXVII 100 | 100 100 90 85
X1 100 95 90 85 70 '
XXIX 100 100 95 90 85
' 100 90 85 - 75 70 N
XIII 100 100 - 90 - 80 70
\ 100 90 - 85 80 .70
I 100 95 90 80 75
IX 100 95 80 75 60
XXVII 100 90 85 70 65
| xxv 100 100 100 95 90
XVII 100 90. 85 70 65 .
X 100 90 8 | 70 65
XXX 100 | 100 % | 85 75
XXXI 100 90 85 70 65 ;
XXXII - 100 100 100 95 80 .
XIX 100 95 90 85 75 -
XVI 100 95 85 - 70 65
| xv 100 - 90 .| 80 65 [ 60
| Comparative :
Agent 90 60 - 45 30 0
untreated 0 0 0 0 0




term nation of the prepotent period (about 7 weeks), the conpounds |isted

in follow ng 15 Tabl e 22 were adm ni stered once p.o. or s.c. The
re lnistration. For this
purpose the animals were killed, disected and the living and dead
parasites were counted The results are summarized in the
foll ow ng Tabl e 22. _ TABLE 22
adm ni strati ®@¥ agai nst . 1,351,034 Het eraki s spuniga with
tol erated Taxi- o - " Example 21, g~ Of —actirve rngredrent
effici encyv mm dﬁ%?etth!ﬂe er containing d-(Z'-chloro— -bromoph@uoxy—sulfosnyﬂ.:l@&a.ﬁ‘zﬁ)—0f body
% of , dead NQhck@orfithok obenmmldazol@)m%ﬁha mgredient was preperdbflxing. C.  and
p. o. par asi tes éy te})?d B ) . : %7x
WCI actave t
200 s.c. 4 ' 3;0 t of mgmy%djgn Silicic acid (Silcesil Z) 5
| x 200 p.o. 4 % by t of magnmum-al o) -sflicate (Sillitin Z) XL ||
1 x <1000 s.c. 0 9%, by Whight of sulfite waste BfHor S. C.
1 x 1000 p.o. - 1. 75 by wejght of oleyl meﬂlylL@@meﬁH@tapon (registered Tr%xklhrk)l‘) 1
X 100 s. c. 100 7 % by welght of wetting ageat 500 g .
1 x 150 p. @ Preparauoﬂsoﬁ the other compousddOrI Re XLVI were made in arlabalogous 10
1 x 300 s.c. manner. 100 400 s C.
i X 288 p. 0. Albino rats e orally infested o ‘eggs of Heterakis spumX|6s|a|After
X S.C. termination of %mt period (aboﬂ »the compounds listed in following
1 x 200 p. B Table 22 were istered omce p.o. &P . results were evaluatelohe\iweek 15
1 x 150 s.c. ?fter a:nndnmstrgm For this purposeQU@ @m@ls were killed, disected and the
iving were count
1 x 400 p.o. The resul%%?sslumanzed in @S%logmg Table 22. XXXI V
1 X 300 s.c. _
1 x 600 p.o. 100 . 800 gz 0. ' 38
1, 351, 034 | TABLE -
: _ = administration against _ S
. .- .. .| Heterakis spumosa with tolerated maxi-
|- 'mg of active ingredient efficiency . | mum dose in
o . per kg of body = % of dead | . mg/kg of rat
Compound weight s.c. and p.o. parasites .| (s.c. and po)
XXV . 1x200sc 100 | 800s.c.
.1 X200 po. - 100 800 p.o.
XLII | 1x <1000sc. | 100 |  800sc
' ' " I'x - 1000po. 100 1600 p.o.
XXX . - | 1x100sc 100 | 200sc
:1 X 150 p.o. - 100 - . 200 p.o.
XLI . . - 1x300sc . ] 100 . 400 s.c.
1 x.600 po. - - 100 1600 p.o.
XL - - | - 1x300s.c. 1. 100 400 s.c.
Tl Ix 200 p.o. 1 00 800 p.o.
‘ XLIV 1 x 150s.c. 100 200 s.c.
| 1x 400po. 100 800 p.o.
’ XXXIV 1 x 300s.c. . © 100 400 s.c.
1 x 600 p.o. 100 800 p.o.




VWHAT WE CLAIM I S: - 1. Benzi m dazol es of the general formula (1)

[err] in which R err] represents an al kyl group having 1 to 4
carbon atons and R j ,
carbon atons which may be substituted by one or nore 5 hal ogen

atons and/or al koxy groups having 1 to 4 carbon atons, a cycl ohexyl

gr oup _%or a radi cal of the fornula (2)

[err]t’ 38 in WhICh R[err] R[lgglrdﬂand R[err] vvhlch may besst he sane
or diff erefit—eaeh " : & -6 ==-- -—aR—a-kyH—grepf havi ng

1 to 6 carbon at T. @éféﬁ r-oup, havi n _ 1 to 4 carigh
Efgh'% E "‘T‘O Qgr bon atoms in the al koxy

atons, a carbal kO :
group; a hal ogen atomor a cy trlfl uor onet hyI phenyl or
phenyl azo (err]Her >l—' 2. A :
benzi mi dazole as clainmed in claim ,' In V\:hl ch:. R[e)rr] represents an al kyl 15
group having 1 to 4 carbon at ons?=4nd#femr] represents an al kyl group

having 1 to 3in #fich R, represents ak MRy g Wivingli 613 Adn Romsaad R, indprtbadl Dy one or
mor e chl 8ri ne aarB&flegroup |baxing e 4 carbon atomaitwhichsmaydire sebstitared bybne@f mbtee f 05Ul a

(2) in which rlaEu?,epreseﬂéilwgmeggla@g%rbfvm&\hu%ﬁ rfatporh gomp e cyclohexyl  gane or

di fferent, n atom an al kyl group having.l1l to 4
car bon atom; an al koxy group havipgy

“®r 2 carbon atons, a car bal koxy

group having 20 . = . 1 or 2 carbon] ‘_---.- %l N t{@e al’ koxy group, a chlorine

atom a brom ne atom a trlfl uoro- rret hyl group or a cyano

group. - 3.

1- (2,4 -di hlmd)lnéh sad B ch bemby | adi teachx tﬂb d-

azf)l e 10 ' }11?7 rog}gn agpm, ny alkyﬂ%ron?g haﬁgl to gcmﬁoﬁa?%koxy g?o%mvm@g enZIIOm

L-(3'-ch orop@?ﬁtﬁp“@“ e‘é’ﬁ‘i&ﬁ %@ﬁ?ﬁﬁ%ﬁm Shwant Goledeidi dazol e. 25
(CH,—~N=N—) .

1-(2, 4" 8- -t ri dFﬂ o, bﬁpfi@%bm e ﬁlﬂe}a XIP ﬁmﬂgﬁg to%m nobenz-

25 élgt may be subs ﬁnﬁbd by one or more chlorine and/or flucrine

1-(2',2",2 -t rat I&raoaa, e | f6-aniad | (2)oih it YR,,) Rzaﬁaan,bmﬁ Ye @igl nobenzi m d-

azol e. same or different, each represents a hydrogen atom, an. alkyl group having 1 to 4

1- (2, - chhpr op e ROl LERAINA ) AT ORI BRI dagpl e 0

1- (2 4' 5" -tri cﬂl ouﬁae%%w&hmmmmmmbmw nobenz-

30 i mazhdez ol o

1(3', 4" - ¢§ chl oro§hér§ Wmm Lo maniher s

azol e. imidazole 10.
|-(2',5" -dichl or6phdb(c%9’sutﬁm¢bvaﬂf9@mw90yﬂ¢@abmxmwmmnz| m d- 35

gé ole. 1 -(2'-chlorophenoxysulfonylcarbamoyl)—2-carbomcthoxy-amnmhenzumdazo&e.

30 1-(2’,4*,5-trichlorophenoxysulfony! lcarbamoy'l_?—z-carbomethoxy-anunobenz 30
1-(1,3 dl chlnﬁiaazplreopoxy- (2")-sul fonyl carba car bonet hoxy- am nobenz-

i ni dazol e. % 13’5 4'-d;ﬂﬂomhppwéfswlcﬁnbmthé-cmmgtﬂm@b@mm
benzi m dazol e A AV ATR ol (3o SESmhgacting a
car bal koxy- amaggpetl)enmir%%dgz (g’lll&?’wf‘#mykaeﬁg?ogp fornmul a 0 §§J‘° & 35

11. 1-(1' 3'-dlchloropropoxy-(z’)-aulfony]carbamoyl)—Z—czrbome'dmxy—anunobenz—
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