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present invention relates to a novel method of controlling and preventing
Qomycete infection of plants by using netal axyl, fural axyl or benal axyl,
her ei nbel ow ternmed active ingredient |I,-1n each case with an R-enanti oner
content of over 70 % by weight, and to suitable fungicidal conpositions for
this purpose. Metal axyl was the first commercially avail abl e preparation
fromthe series of the class of actlve ingredients originally termed
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ingredient is taken up by the plant, but some remains on the plant and is washed off by the

rain or otherwise taken up by the soil due to leaf drop or time of maturation. In the case of

soil application, the active ingredient is incorporated into the soil directly by applying itin

liquid form, or, for example, by means of granules. '

A disadvantage in this context is the slow degradation rate of the representatives of this
substance class in the soil, which depends largely on whether the soils are humous soils,
mixed sandy/loamy soils or strongly adsorptive soils (lodtm/clay). In the case of prolonged
treaunentpenods on the one hand in perennial crops, suéh as grapevines,on the other in
typical soil crops, such as pottoes, sugar beet or lawns; thie soils may be subjected to
cumulative loading with acyldlahine fungicides, which, ¥ turn, are an environmental
hazard, but in particular a groundwater hazard. Bl

Metalaxyl is N-(2,6-dimethylphenyl)-N-(methoxyacetyl)-DL-alanine methyl ester.
Benalaxyl is N-(2,6-dimethylphenyl)-N-(phenylacetyl)-DL-alanine methyl ester.
Furalaxyl is N-(2,6-dimethylplienyl)-N-(2-furanylcarborfyl)-DL-alanine methyl ester.

The compounds are known from the literature. The degtatiation data given vary. The
reference book “The Pesticide Manual”, 10th Edition 1994, edited by the British Crop
Protection Council, gives the following information on thi¢ hydrolytic half-lives of these
products. (DT = dxsappemnce nme)
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Fural axyl is N (2, 6-di met hyl phenyl)-N-(2- funyI car bonyl ) - DL- al ani ne net hyl
ester. *ﬁ%@gﬁﬁ’ounds are known fromthe literature. The &&JER38PI5¢h dat a
-given vary. The reference book "The Pesticide Manual", 10th Edition 1994,
edited by the British Crop Protection Council, gives the follow ng

i nformati on on the hydrolytic half-Il-i2ees of these products. (DT =

di ssapearance tine). WO 96/ 01559
PCT/ EP95/ 02544 -2- Metal axyl: DT-50 (20[err]© , pHL : >200 d pH9: 115
d Benal axyl : DT-50 pHI9. 25: 86 d Fural axyl: DT-50 (20[err]C
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further di sadvant ageous propertp,l'lﬂ):f>2(ﬁei acyl al ani-ne fungi.cides, namely
their high volatility, which is a nuisance under. the effect of sun and high -
tenperatures. It woul d_have been expected that the volatility of the active

ingrediwwmmmmmm&mwu}m a fact which has not
been observed in practlce Al'l these attenpts. have not resulted in :
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formulations, for'example bymcansofhydmphoblc addmves whlchpreventdeeper _
penctration of the active ingredient into the soil and expose it on-the surface to the -
mmdenceofsunhghtandtoelcvawdtemperames Itwasattempwdmexploxtafmther
duadvantageouspropertyofthe acylalanine fungicides, namelythelrmgh volatility,

| whxchxsanmsanceundertheeffectofsunandhlgh emperatures. It would have been
: expectedﬂ\atﬂwvolanhtyoftheacnvemgredwntonthesoxlsurfacewouldbeequally
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* All these attempts havenotresultedmconvmcmg solunons. Onoe theacuve mgredlenus
adsorbed by the soil surface, even only within the uppermost 2 cm, degradanon is reduced
drastically, which entails all the adverse consequences of spanngly degradable active
mgredxents whxch the expert is familiar with.. :

Enmely surpnsmgly,xthasnowbeenfoundthatthe solution of this problcm:sfoundm

' the acylalanine active mgredlent itself, in which the R-enantiomer is, unexpectedly, . -
degraded more rapidly than thes-enannomer or than the commercially available active
ingredients which are based on the racemates in question: Since 1975, which is when this
substance class became known, one has been familiar with the fact that it is the
R-cnantiomer anyway which is the more fungicidally active mgred:ent (cf. e.g
GB-1 500 581) :

As a solution for practical use, the literature has never seriously proposed, in 19 years, the
allegedly adjacent solution of using, from the start, the respective R-enantiomer of an
acylalanine fungicide. On the one hand, one must not underestimate the technological
difficulties of prepanng an R-enantiomer in pure form or an active substance enriched
with R-enantiomer (for example fracuonal crystallization of the racemate or stereospecific
synthesis), on the other hand there was no incentive and no technological necessity for the
practitioher for acting insucha way. However, the decisive factor is this. It could not have
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representative, metalaxyl, this problem can be considered as soived. An evidently better
biodegradability in the soil is achieved if the content of R-enantiomer in the active
ingredient is over 70 % by weight.

The present invention provides an ecologically desirable method of controlling and
preventing Oomycete infestation of plants by using an R-enantiomer of metalaxyl or
benalaxyl
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acyl al ani ne fungicides, in particular with nmetalaxyl, the solution of the
degr ad¥Q #15¥%Dbl em proposed herein is of decisive techrl’&'l‘d?gﬂi‘é'&?m nport ance -
in agricultural practice worldwide. It is a standard demand in crop .
protection to achieve an optimal effect with an active ingredient at the
| onest dosage rate required while S|nultaneously keepi ng - the pol |l ution of
the environment as |ow as possible. -#n the field of the acyl al ani ne
fungicides, in particular in the case of its nmain representative,
nmet al axyl, ‘this problem can be considered as solved. An evidently better
blodegradablllty in the soil is achieved if the content of R-enantioner in
the active ingredient is over 70 % by wei ght. The present i nvention

Provi gt G ‘&E% o?ﬁicgﬂfhé&iar a‘fqﬂg preventing
Oorrycg?le |n?§§?g%r?®(#fd k usi ng . an R—enantlorrer of mnetal axyl or

benal aiegrediedt ] R = OCH[err] (R-netalaxyl) R = C[err]H[err] (R—benal axyl)
or by using the R-enantioner of fural axyl [err] WO 96/ 01559 -

PCT/ EPQ5/ 0 4, -4- h ¢ t 70 t-qof th
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The invention preferably relatés to a method of conu'olhng Oomycetes in whxch the acuve
'mgredxent employed has an R-enantiomer content of over 85 % by welght, in particular '
over 92 %, andpteferably over 97 %, based on the total amount of active ingredient.

Particularly preferred is the method in which the active mgred:ent Iis essenually '

composed of R-enantiomers and is essenually free of S-enanuomexs (<1 %) '

The present invention fm-thermote relates to a composition for controlling Oomycetes in
‘which the amount of R-enantiomers in actlve mgrodxent I amounts to over 70 % by
wclght, preferably 85 % by weight, and pamcnlarly ptefered ovcr 92 % bascd on the total
amount of active ingredient. In pamcular the invention relates to a composmon whenein
the content of the R-enantiomer in the active ingredient is more than 97 % by weightand
especially to one whetein the active ingredient is essentially free from S-enantiomer <

1 % by weight). The indicated percentages do not take into account that technically

produced active ingredient additionally contains traces of by—ptoducts and mwrmedmes
-(ca. 3-5 % b.w.).

The composition and the method of the present invention control, amongst the Oomycetes,
in particular fungal pests from the group of the Peronosporales, in particular Plasmopara
viticola, furthermore Phytophthora spp., such as P. infestans, Pythium pathogens, Bremxa,
Pseudoperonospora and others.

The rates per apphcauon (spraying, dusting, i mcoxporauon into the soil and the hke) are
60 g of active ingredient per hectare (a.i/ha) to 300g of a.i./ha based on the pure
R—enannomer

The active ingredient employed can be furalaxyl, benalaxyl, but preferably metalaxyl
Formulations of R-metalaxyl are preferably highly concentrated (more than 30 % b.w. of
acnve ingredient). Tlus results in savings in transport and storage capacny



actlve I ng he degradation properties in the soil are_inproved. The
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the active ingredient enployed has an R-enantionmer content of over 85 % by
wei ght, in particular over 92 % and preferably over 97 % based on the
total ampunt of active ingredient. Partigularly preferred is the method in
which the active ingredient | is essentially conposed of R-enantioners and
is essentially free of S-enantionmers (<1 9% . The present invention
furthernore relates to a corrposition for controlling Qonmycetes in which the
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their positions relative to the C atom of the alanine methyl ester, wlnch is responsible for .
the absolute configuration. This also applies analogously to the compound furalaxyl,
which has attached toita 2—fm'any1 radical instead of thé subsntuent CH,-R, which is
shown above.

In recent years, a plurality of biological investigations have confirmed, in principle, the
finding that the R-enantiomer has a better fungicidal activity than the S-enantiomer. In
Phytophthora palmivora, D.J. Fisher and A L. Hayes (Crop protection [1985] 4 (4)

pp- 501-510) found that the EDs, inhibitory values in the nucleic acid synthesis were

. approximately fifty times more unfavorable in the case of the S-enantiomer of metalaxyl
than in the case of the R-enantiomer, while the corresponding EDsq values of
R-enantiomer and racemate were in a ratio of approximately 3.1:5.6. The skilled man
would thus expect that the activity of a given amount of R-enantiomer is approximately
equivalent to twice the amourit of racemate, and readily édnclude that the much lower
activity of the S-enantiomer in the racemate attributes, td'this S-enantiomer, essentiaily
the role of an inert material whose presence does not matfer.

Resolution of the racemate of active ingredient I and use of the R-enantiomer only was
therefore not an option for the practitioner, even if only because of the high level of action
of the racemates, and has therefore not been proposed ifi the literature of the last 19 years
as a solution for practical use.

Thus, it has to be assumed that, in the ready-for-use state of the racemic active ingredient
1, the contribution of the R-enantiomer to the activity is féduced antagonistically by the
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di spl ayed by the R-enantiomer .of active ingredient | ‘is many times higher
in conparison with the racemate and not just twi ce as high, as expected.
The activity can be 20 to 30 tines.lg.gher, under certain conditions up to
100 tines higher, than in the case of the racemate. Conformation studies
denonstrated that in the type of active ingredient in question of the :
acyl al ani nes of the fornula above, the right- hand side half of the nolecul e
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of biological investigations have confirned, -i.n pri.nciple, the finding that
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Furthermore, theR-enannomersoftheacuvemgredlentscanalsobcobmnedbythe -
activation of the hydmxyl group as leaving group in the naturally occurring L(+) lactic
acid, esters or salts, and its replacement by 2,6-dimethylaniline with reversal of
conﬁguranon. The use of the acid or its salts necessitates subsequent estcnficanon with
methanol. The use of an lactic ester other than the mcthylcsner necessitates subsequent
transesterification thh methanol. The boﬂmg point of pure R-metalaxyl is
143-145°C/0.03 mbar.

The active ingredient in qnesﬁo‘n'is formulated in a lmown mamter to.glve pesticidal
- compositions, as is dcscribed, for example, in GB P.1 500 581.

The foxmulauons a:e prepared ina known manner, for example by mnmately mixing
and/or gnndmg the acnve mgred.lcnts with extenders, such as, for example, with solvents,
solid carriers and. if appropriate, surface-active compounds (surfactants)

Suitable carriers and additives can be solid or liquid and con'espond to the substances
cxpedlcntly used in formulanon technology, such as, for example, natural or regenerated
mmcral snbstanccs, solvents, dlspcrsants, wemng agents, taclnﬁe:s thickeners, binders or
fertilizers.

A preﬁerred method of applymg the R—enanuomer is apphcanon to the aerial parts of the
plant, especmlly the foliage (fohar applxcauon) Number and rate of application depend on
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As a rule, the agrochemical compositions comprise 0.1 to 99 %, in particular 0.1 to 95 %,
- of active ingredient I, 99.9 to 1 %, in particular 99.9 to 5 %, of a solid or liquid additive,
and O to 25 %, in particular 0.1 to 25 %, of a surfactant.

While concentrated compositions are more preferred as commercially available goods, the
end consumer uses, as a rule, dilute compositions. Such (agro)chemical compositioas are
part of the present invention.

The examples which follow are intended to illustrate the invention, “active ingredient .~
preferably being metalaxyl, but aiso furalaxyl or benalaxyl, with a preferably high
R-enantiomer content (70-100 % by weight).

Wettable powders a) b) c) d)
Active ingredient metalaxyl | 25% 0% 5% 24%
(96 % R-cnantiomer) |

Sodium lignosulfonate 5% 5% - 5%
Sodium lauryl sulfate 3% - 5% 4%
Sodium diisobutylnaphthalene- - 6% 10% -
sulfonate

Octylphenol polyethylene glycol ether - 2% - -
(7-8 mol of ethylene oxide) _
Highly-disperse silica N 5 10% 10% 5%
Kaolin | 2% 271% - 2%

SUBSTITUTE SHEET (RULE 26)
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Cyclohexanone ' S I 30%

Xylene mixture | o - o LSOQi_'

Enmhmnmtfanydamzddﬂummmvnmﬁunmbeenmm»mdumunppnnunmmummbe
;qummdihnnﬂuscommnunmebydﬂnungnnwkhvmnn

Dusts - ) b o

Active ingredient1 | 5% 6% 4%
(> 85 % R-cnantiomer) . | S o
Talc I 9%5% - -
Kaolin - %% -

Rock powder | | - - %%

Ready-for-use dusts are obtained by mixing the active ingredient with the carrier and

grinding the mixture in a suitable mill.

Extruder granules

Active ingredient I ' 15%
(>92 % R-enantiomer) | -

- Sodium lignosulfonate ' 2% |
Carboxymethylcellulose 1%

Kaolin o 82 %

The active ingredient is mixed with the additives, and the mixture is ground and moistened



drenching the site of the plant with a liquid conposition or by
incorporatiﬁ@?ﬁ%s@ubstances into the soil in solid form forP(}é‘Wés"ﬂn
thg formof granules (soil application). The conpound is enpl oyed as pure
active ingredient or, preferably, together with the adjuvants
conventionally used in the art of formulgtion and is therefore processed in
a known manner to give, for exanple, enulsion concentrates, spreadable
pastes, directly sprayable or dilutable solutions, dilute emnulsions,

wett abl e powders, sol uble powders, dusts, granules, or by encapsul ation,
for exanmpl &:.4 | L. ubst an T ds. of. application, such as
sprayi ng, &d&%a%?h%ﬁ i&‘?‘h@“@%‘%ﬁ%%@%&ﬁ%%ﬁ s%#%c?&ﬁhg, as wel |
as the type of the conpositions, are selected tosuit the intended ainms and
t he prevaim%' gﬁugstances. As a rule, the agrochem cal conpositions
conprise ;I 10Q % in particular 0.1 to 95% of a%ive i ngredient I,
99.9 to 1 Agtiveingeedientl| ar 99.9 to 5 % of a solid &%®liquid additive, and
0 to 25 %(> 70 BRlechantdonerp. 1 to 25 % of a surfactant. Wiile concentrated
conpositi nor as commerci al |y avail gbl e goods, the end
consuner %@?%@“%gyﬁwﬁ@ge conposi ti ons. Suchl?’(’ggr o) cheni cal

conposi ti oRaolim e part of the present invention. Th89&anpl es which follow
are i ntend@qw‘: i rad: he invention, "active ingredient preferably

bei ng neta axy%%%l@o&l ral axyl or benal axyl, with a preferably high
R-enanti oner content (70-100 % by weight). Wettable powders

a) b) In a miset, the fin gﬁﬁidd\&a i light is dpplidd aiiformly to the kaolin which has 25%
50% 75% 24%?:%6 E’d)’ - enan ig@ r odi.um | i ngsul f%nate

5 9% 5 oReenmoiste W&%&Viﬁw ﬁ" , dust-free coated granulesare 3 o
- 5 &btained. % Sodi um di i sobut yl napht hal ene- - 6
% 10 % - sul fonate '

Suspension concentrate

Active ingredient I 40 %
(> 92 % R-enantiomer)

Propylene glycol 10%
Nonylphenol polyethylene glycol ether 6%
(15 mol of ethylene oxide) '

Sodium lignosulfonate 10 %
Carboxymethylcellulose 1%
Silicone oil 1%
(in the form of a 75 % aqueous emulsion)

Water 32%

The finely ground active ingredient is mixed intimately with the additives. This gives a
suspension concentrate from which suspensions of any desired dilution can be prepared by
diluting it with water. Such dilutions can be used for treating live plants and plant
propagation material by spraying, watering or immersing and for protecting them against
attack by microorganisms.



Cct yl phenol pol yet hyl ene gl ycol ether - 2 % - (7-8 nmol of
et hyl swesewasée) Hi ghly-disperse silica PCI/EP95/0%54%0 10%
10% 5 % Kaol in 62% 27 % -1
62% WD 96/ 01559 :

PCT/ EP95/ 02544 -8- The active i ngrggl ent is mxed thoroughly wt h the.
additives and the m xture is ground*thoroughly in a suitable mll. This

gi ves wettabl e powders which can be diluted with water to give suspensions
~of any desired concentration. Emulsion concentrate Active ingredient

met al axyl : 10% ( 96 % R-enant i orrer) :
Cct yl phenol pol yet-hyl ene gl ycol ether - - '3 % (4-5 mol of
et hy| BpBiolegicaiBxdmiles Um dodecyl benzenesul fonat e

3% Castor oil polyglycol ether : : _ 4 % (35 nol
of ethyl ene oxide) Cycl ohexanone '

30% Xiesemethodxt ur e - "~ 50%

Enul si ons of any desired dllutlon whi ch can be enployed in crop

protection, can be prepared fromthls concentrate by diluting it with
wat erVugpgqxglets cv. "Gutedel" are grown under greenhouse conditions using;gne plant pep) c)

ACt | Vigori(I20L 8 ¢nf)ahd sprayed with a spray broth prepared from an eRmiion conferiftate, 4 %0
cither in the two-leaf stage or in the three-leaf stage. The following concentrationsof
activeingredientamusedperbatchof4plants 200, 60; 20; 6; 2; 0.6; 0.2; 0.06 mg of _
aiJlitre. This dilution series is prepared in demineralized water immediately priorto i
application as a foliar spray. To exclude a gas-phase effect of the 4.i. in the vicinity, all
plants are separated from cach other on the side using translucent plastic foils and kept in
the dark for one day at 20-22°C and a relative humidity of approximately 100 %.

Then, the entire leaf surface area of the plants is uniformly sprayed to drip point with a
freshly prepared sporangm suspension (120 000/ml) of a mctalaxyl-sensmve strain of
Plasmopara viticola. The plants are then kept for 7 days under a 16 hour photoperiod with
artificial daylight at 20-22°C and a relative humidity of approximately 100 %. This is
followed by evaluation of the infestation, separating three-leaf and two-leaf stage '
sprayings. The tables show in each case thie average of 4 parallel sprayings. |

A) Sprayings in the two-loaf stage (PL viticola on vines)

" Level of action of R-metalaxyl and racemic metalaxyl

Active . .. Dose . Foliar infestation [%)
 ingredient ' [mg of adftitre] RTINS

R-mcta_laxyl 6




(> 85 %R—enantlorrer) Tal c 95 %

- WQ:26/Q1559 RCT/EPISIOZA),
iy Rock powder - - 96%
Ready for-use dusts are obtained by mixing the active ingredient with the
carrier and grinding the mxture in a suitable ml|. Extruder granul es
Active ingredient | -11 - 15 % (> 92 % R-enanti oner)
Sodi.um | i gnosul fonat e 2 % Car boxynet hyl cel | ul ose

1-% 82% The active ingredient is mxed with the additives, and the m xture
I's ground and noi st ened WO 96/ 01559

PCT/ EP95/ %%?éld sxdhl th water. This mixture is exgguded and subsequently
dried in a's regt?r?o. air. Coated granules Active ?ngredi ent |

8 (> 7

3 % Kaolin 200 0 89% (MW = nol ecul ar
weight) In a mxer, the fine ground active ingregient is applied
uniformy to the kaolin whi czohas

38

racemic 6 76
metalaxyl 2 87
0.6 100

0.2 97

0.06 96

While conventional racemic metalaxyl does not result in a clear-cut action against foliar infestation
in a concentration range of below 60 mg of a.i/litre and is without effect for practical purposes ata
concentration of below 20 mg of a.i./litre, the activity of enantiomeric R-metalaxyl is up to 30
times better up to dilutions of 2 mg of a.i/litre.

. Inthe case of spraying in the three-leaf stage, the differences in activity are even clearer, as shown
by Table B). -

B) Sprayings in the three-leaf stage (PL viticola on vines)

Level of action of R-metalaxy} and racemic metalaxyl

Active Dose Foliar infestation [%]

ingredient [mg of aiJlitre}
200 0
60 0
20 0
R-metalaxyl 6 o -
2 0
0.6 0
02 78
0.06 93
untreated control 92

SUBSTITUTE SHEET (RULE 26)



been noi stened with pol yethylene glycol. In this manner, dust-free coated
gr anul ¥036/R158ht ai ned. Suspensi on concentrate Active i ngHEIERIS02544
- 40% (> 92 % R-enantioner) Propyl ene glycol

10 % Nonyl phenol pol yet hyl ene gl ycol ether % ( 15 nol of
et hyl ene oxi de) Sodi um | ignosul fonate o 10%
Car boxynet hyl cel | ul ose 1% Sili cone oil -

1 %(in the formof a 75 % aqueous emul sion) Water
32 % The finely ground active ingredient is mxed intimately with the
additives. This gives a suspensiolR<concentrate from which suspensions of
any desired dilution can be prepared by diluting it with water. Such
dilutions can be used for treating |ive plants and plant propagation
mat eri.al by spraying, watering or imrersing and for protecting them agai nst
attack by m croorgani sne WO 96/ 01559 o
PCT/ EP95/ 02544 - 10- |)odgy ol ogi cal Exanpl es Tgst nmet hod Vi ne plantlets cv.
"Qut edel " are grown unde65 gr eenhouse COI’]dItIOBS usi ng one plant per

20 - 27
racemic 6 85
metalaxyl 2 80
0.6 ' 9. .
02 | 90 . ‘
0.06 - 92

While convenuonal racemic metalaxyl shows vn'mally no acnvuy in a concentration range of 6mg
ofa.x./hu'e(orlass)andamomclear-cntacnmynsonlyd:scermbleatZOmgoans, the

activity of enantiomeric R-metalaxy] is approximately 100 times bemernp to a concentration: range
of 0.6 mg of a.i/litre.

D) Degradation of the active ingredients in the soil .
Example 1
" Degradation behaviour of racemic metalaxyl and R-metalaxyl in moderately heavy soil

Two groups of 8 samples cach of biologically active soil (silt/loam; loam: 13.9 %;

silt: 54.3 %; sand: 31.8 %; organic carbon: 2.1 %; pH 7.3; biomass: 65.1 mg microbial
carbon per 100 g soil; origin: Les Evouettes, Valais, Switzerland) are treated in parallel
with racemic metalaxyl or R-metalaxyl, respectively, in each case in acetonic solution.
The rate of application is 0.5 mg/kg of soil sample, which corresponds to a rate of
application of 0.5 kg/hectare. The msultsamevaluamdmduphcateafmo 7,14 and

21 days. Results:

SUBSTITUTE SHEET (RULE 26)



pot ([err] n%ﬁgand sprayed with a spray broth prepared from an enul sion
concentr at e %?W in the two-1eaf stage or in the three-| efICTHPAFB2S44 e
fol |l ow ng concentrations of active ingredient are used per batch of 4
plants 200; 60; 20; 6; 2; 0.6; 0.2; 0.06 ng of a.i./litre. This dilution
series is prepared in deni ner al i zed \A/atei3i_mredi ately prior to application
as a foliar spray. To exclude a gas-phase’éffect of the a.i. in the
vicinity, all plants are separated from each other on the side using _
transl ucent plastic foils and kept in the dark for one day at 20-22[err]C
and a relative humdity of approximately 100 % Then, the entire | eaf
surface area of the plants is unifornly sprayed to drip point with a

freshly ]I?”l’ﬂbieeﬁ Riteof Ditigpa wm&naj‘Mémweﬂdhu-Megmyl?ﬁrm;m?shmnzltlve
strain o ants are then kept for ays under a
16 hour phgégég?ﬁ'jbﬁﬂf #@?fﬁ%ﬁ'&’ﬁfi light at 20-22[err]C and a rel ative
hum dity of approximately 100 % This is followed by eval uation of the

i nfestation, separating three-|leaf and two-|eaf stage sprayings. The tables

show i n eaciTimese t h¢ racemigguetalaxyl par hiR-sletataxyhyi ngs. A) Sprayings in the
two- | eaf stadsysjPl . Vi(% obapplied) vi nes)| %vefapphiedct i on of R-netal axyl and
racem ¢ nmetalaxyl Acilive Dose Fol i ar
infestation [% |ngréd|ent mean [y of {.imeahitre] 200
0 60 020 0 R-netal axyl
6 0 9041 o> 93.61 4 0.6
78 0.2 0 90.36 90.39. 06 | 98.94 96.28 92

7 47.28 24.74

7 45.17 46.23 257 25.23

14 35.88 9.07

14 3554 35.71 10.62 9.85

21 29.34 71.57

21 29.06 29.20 7.82 7.69

The degradation equations are:

Metalaxyl racemate: C, = 86.66* _(-0.0644*1)

DT-50 = In2/0.0644; DT-90 = in10/0.0644

R-metalaxyl: C, = 95.9% (-0.1776*t)

DT-50 = In2/0.01776; DT-90 = In10/0.1776

The degradation curves are shown in Figure 1 (Appendix).

They allow the following degradation times to be calculated:

racemic "~ R-metalaxy!
metalaxyl
DT-50:(50 % degradation) 10.8 days 3.9 days

DT-90:(90 % degradation) 35.7 days 13.0 days




WD 96/ 01559 | - PCT/ EP95/ 02544

- 11 - womereesssed contr ol ' POR/EROS02544

0 60 0 20 : ~ 38 racemc i
6 76 et al axyl ' 2 '
87 0.6 100 0.2 97 0.06

96 Wil e conventional racem c net aTszI does not result in a. clear-cut
action against foliar infestation in a concentration range of bel ow 60 ny
of a.i./litre and is without effect for practical puposes-at a
concentration of below 20 ng of a.i./litre, the activity of enantioneric
R-net 8xample2s up to 30 tinmes better up to dilutions of 2 ny of a.i./litre.
In the case of spraying in the three-|eaf stage, the differences in
act|V|ty are even cI earer, as- shovvn by TabI e B} B) Spray| ngs in the

3, B¢ ACETRIC) RO | angJN-meEalaxyl o gY Bolh of R-netal axyl and
. racem c metal axyl Actlve Dose Fol i ar

bnggs Ll%‘tro' grr&u{)s%f ig' s%ﬁlep?eseeaéh o%blg@gcally aén% soil (sandy so tl(rmlxgg 9%
silt: 11.4 %; sand: 83.5 %; orgamccarbon 1.6 %; pH4 biomass: 51 mg microbial
carbon/100 g soil; origin: Oollombey Valais, Swnzer.land) are treated in parallel with
racemic metalaxyl or R-metalaxyl, respecuvely, in each case in acetonic solution. The rate
of application is 0.5 mg/kg of soil sample, which con'esponds to a rate of application of _
0.5 kg/hectare. Themsulsmevaluatedmduphcateaftero 1,3,7,9, 15 21 and 29 days. {
Results: -

'l‘able 2: Rate of Degradation of rac. Metalaxyl and R-Metalaxyl in fieldfresh Soil
(Sand) under laboratory Conditions.

. Time racemic metalaxyl | R-metalaxyl
(days) (% of applied) (% of applied)
0 98.00 . - 100.32
0 97.56 97.78 99.72 100.02
1 87.75 . 89.16 S
1 87.88 87.82 90.13 89.64
3 8032 | 76.96 .
3 79.69 8001 | 74.01 7548
7 65.41 52.59 :
7 6460 | 6501 52.59 52.59
9 5584 | . 1 4122
9 56.68 | 56.26 4645 | 46.84
15 4349 2417 ' o
15 4158 4254 ] 29389 27.33
21 30.77 17.12 -
21 33.21 3199 17.05 17.09
29 28.70 1 882 S
29 28.28 28.49 8.62 872
Degradation equations

rac. Metalaxyl: Ct=03.67+ ¢(-0.05006*); DT.50=In 2/0.05006; DT-90=in 10/0 5006
R-Metalaxyl: Ct=98.53* ¢-0.08548*). DT_50=In 2/0.08548; DT-90=In 10/0.08548



R- et al axyl 6 02

0 0.6 WO 96101559 0 0.2 78 0. BETEPISN2544
93 untreated control 92 WO 96/ 01559
PCT/ EP95/ 02544 - 12- 200 0 60

0 20 27 racem ¢ y5_ 6

85 net al axyl 2 80 0.6

96 0.2 90 0.06 92 Wiile

conventional racem c netal axyl shows virtually no activity in a
concentration range of 6 ng of a.i./litre (or less) and a nore clear-cut
activity is only discernible at 20 ng of a.i./litre, the activity of
enent i onerTie dégradatibmeyives sreahown in Fighwel 2/(Algpendikyies better up to a
concentration range of 0.6 ng of a.i./litre. 11) Degradation of the active
ingredients in the soil Exanple 1 Degradation behaviour of racemc

net al axy| ey allomthe fellowing degradasionttishes to be ggiculated:

racemic R-metalaxyl
metalaxyl
DT-50:(50 % degradation) 13.9 days 8.1 days

DT-90:(90 % degradation) 46.0 days 26.9 days




Two groups of 8 sanples each of biologically active soil (silt/loam |oam -
13.9 %WQPeRISSE43 oy sand: 31.8 % organic carbon: 2.1 RCIHERSE254bi onmss:
65.1 ng mcrobial carbon per 100 g soil, origin: Les Evouettes, Valais, i
Switzerland) are treated in parall el with racemc netal axyl or R-netal axyl
respectively, in each case in acetopic solution. The.rate of application is
0.5 ng/ kg of soil sanple, which corresponds to a Tateof—apptication of 0.5

kg/ hectare.. The results are evaluated in du after 0.7, 14 and 21
days. Results: SUBSTI TUTE SHEET (RULE 26) i”ﬂﬂhﬁ ﬂm ll
PCT/ E§@5/ 02514 .13 Tabl e 1: Rate of Degrad ' o al axyl and

- Met Sel df resh Soil (Silt/loam) under |aboratory Conditions Tine
racem ¢ netal axyl R-netal axyl (days) - (%.of applied) - (% of
appl i gd 93.61 0
90, 36 1 Afgﬁag’gal“’mp"sﬂ’é’nﬁmg &Wmi?‘%éﬂ onthe basisofan 5, 7, 7
45. 17 Oomygstes gontrolling fimgitide selez@dfom metalaxyl, famlaxglandbenalaxyl - 9. 07 14
gg ggw aééﬂ@cmmntof%@@&%nuomﬁn&ﬁe&hwmm&%%mmm%bw 7.57 21
together &asmtablc carrier matemz therefor '

2. A composition according to claxm 1 wherein the content of the R-enannomer in the
active ingredient is more than 85 % by weight. - -

3. A composition according to claim 2, wherein the content of the R-cniantiomer in the
active ingredient is more than 92 % by weight.

4, A composition according.toclaim3, wherein the content of the R-enantiomer in the
acﬁveingrediemis'moremanW%byweight. . :

5. A composition according to claim 4, wheremtheacnvemgredlenusessenuallyﬁee
from S-enantiomer. -

6. A composition according to claim 1, wherein the active ingredient enriched with
R-enantiomer is metalaxyl.

7. A composition according to claim 1, wherein the active ingredient enriched with
R-enantiomer is furalaxyl.

8. A composition according to claim 1, wherein the active ingredient enriched with
R-enantiomer is benalaxyl.

9. A composition according to claim 6 comprising metalaxyl as highly concentrated
formulation of more than 30 % b.w. active ingredient in addition to carrier material.

10. In a process for controlling or preventing attack of Oomiycetes by applying to plants,
parts of plants or to a locus liable to be infected by Oomycetes, a fungicide selected from
metalaxyl, furalaxyl and benalaxyl the improvement that for better blodegradanon in the
soil the funglclde consists of more than 70 % b.w. of R-enantiomer.



The degrad ¢ atlons are: Metal axyl racemate Cerr] = 86.66*
[e[r](-0.0 %50 = | n2/0.0644; DT-90 = | nl0/0.0644 R- rré’Fa{FA’?WM
Clerr] = 95.9* [err]( 0 1776*t) DT-50 = In2/0.01776; DT-90 = 1 nl0/0.1776
The degradation curves are shown in Figure 1 (Appendi x)-.-They allow the
follow ng degradation tinmes to be calculgied: racemc R- net al axyl

met al axyl DT-50: (50 % degr adati on) 10. 8 daysélmﬂunlmt
DT-90: (90 % degr adati on) _ 35. 7 days ’ Em11559
PCT/ EP95/ 02544 - 14- Exanpl e 2 Degradati on behavi our of racémt nktal axyl

and R-netal axyl in sandy soil Two groups of 16 sanples each of biologically

active soil (sandy soil; loam 5.1 % silt: 11.4 % sand: 83.5 % organic
carbon: 1.Hl.%% aprboess sxicordingto cldimnt) whereinithe fungivideoronsis® of nywe thandi5i%i n
Col | onbey,p Wg@ksen erland) are treated in parallel with racemc
nmet al axyl or met al axyl, respectively, in each case in acetonic solution.

The rate of application is 0.5 ng/g of soil sanple, which corresponds to a

rate of app, flﬁatpk'&%ss)iccﬁr&n @/ disifii B wherdinathé fifgidide wed ismatalsxyPeboisidting
duplicate gfter 'g%“m ﬁ 15 .21 and 29 days. Results: Table 2: Rate of
Degr adat i © W Of R-eDABHOMED. o) axyl in fiel dfresh Soi |

13. In a process according to claim 12 wherein the metalaxyl used consists of more than

97 % b.w. of R-enantiomer.

14. In a process according to claim 11 wherein the fungicide used is benalaxyl consisting
of more than 92 % b.w. of R-enantiomer.

15. In a process according to claim 11 wherein the fungicide used is furalaxyl consisting
of more than 92 % b.w. of R-enantiomer.

16. In a process according to claim 10 wherein the rate of application corresponds to 60 g
a.i, per hectare to 300 g a.i. per hectare of essentially pure R-enantiomer.



('Sand) under Iaborgatory Condi tions. Tine racem c net al

er c : . o & R peposin2s4d

R- net al axyl ?8@®§§ (% of applied) (% of applied) mean

mean 0 98. 00 100.32 0 97. 56 97.78

99. 72 100.02 1 87.75 89.16 1 87.88

87. 82 90. 13 89.64 3 80. 32 76.96 3

79. 69 80. 01 74.01 75.48 71/2 65. 41 52.59
7 64. 60 65. 01 52.59 52.59 9 55. 84

47.22 9 56. 68 56. 26 46. 45 46.84 15 43. 49

24.77 15 41. 58 42.54 29. 89 27.33 21 30. 77
17.12 21 33.21 31.99 17. 05 17.09 29 28.70
8.82 29 28. 28 28. 49 8. 62 8. 72 Degradation equations

rac. Metal axyl C[err]=93.67* [err] DT-50=In 2/0.05006; DT-90=In 10/0.5006
R-Mel axyl: Clerr]=98.53* [err] DT-50=In 2/0.08548; DT-90=In 10/0.08548

DT-50 = 10.8 days DT-00 =36.7 days
DT-60= 3.9 days DT-90=13.0 days
1

<rmmMﬂmmql

rac. Motalaxyl

R-Metalaxyk:

Rate of Degradation of rac. Metalaxyl and R-Metalaxyl in fieldfresh Soil (Silt-

loam) under laboratory Conditions.

Figure 1:

18

12
Time (days)

% a.i.(Time until 90% of the fungicide are degraded)

DT-50: Disappearance Time for 50 % a.i.(Time until 50% of the fungicide are degraded)

DT-90: Disappearance Time for 90



VD 96/ 01559 PCT/ EP95/ 02544
- 15 - Thew&’e"gﬂoéffgtl on curves are shown in Figure 2 (Appendlyfir W“dl | ow
the follow ng degradation tinmes to be cal cul ated: racemc

R- net al axyl netal axyl DT-50: (50 % degradati on) 13.9 days

8.1 days DT-90: (90 % degr adati on) 46. 0 days 26. 9 days

WD 96/ 01559 2/2 PCT/ EP95/ 02544
-16 - What we claimis: 1. A fungicidal conposition having inproved
degradation in the soil, on the basis of an Qonycetes controlling fungicide
sel ected from netal axyl, fural axyl and benal axyl wherein the content of the
R-enantioner in the active ingredient is nore than 70 % b.w., together with
a suitable carrier material therefor. 2. A conposition according to claim
1, wherein the content of the R-enantiomer in the active ingredient is nore
than 85 % by weight. 3. A conposition according to claim2, wherein the
content of the R-gpantionmer in the active ingredient is nore than 92 % by
wei ght. 4. A conptgi tion according to claim3, wherein the content of the
R-enantionmer in t active ingredient is nore than 97 % by weight. 5. A
conposition accoredng to claim4, wherein the active ingredient is
essentially free @om S-enanti oner.

R-Metalaxy!
1
24

18
Time (days)

1

12
ime for 50 % a.i.(Time until 50% of the fungicide are degraded)
ime for 90 % a.i.(Time until 90% of the fungicide are degraded)

rac, Motataxyl: DT-50 = 13.9 days DT-90 =46.0 days
R-Metalaxyl: DT-50= 8.1 days DT-90=26.9 days

at oot o L s sl o £ a1 4

o
S8R 88 8 8 ¢e-°
(penidde-s;) punodwio) 3861

under laboratory Conditions.
10
100

DT-90: Disappearance T

Figure 2: Rate of Degradation of rac. Metalaxyl and R-Metalaxyl in fieldfresh §
DT-50: Disappearance T
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6. E A conposition according to claim1, V\/nerel% t@]@]a%/t Veﬁl

T R o ke AP
fur &) x| i ATRATRC RbbYRRTRAC POl b I R patGT SdbpRRATRA iy eco

accor di@iyintetihyl Paterg Corsifiptionsd :ng et a axyl(mmtdmag&hhmmmenﬁ:ﬁm :ed WO 96/01559

f or nuliat i goIN 8748 1487/0Bhan 30 % b. w. ac¢tilvie ingredient in addition to carrier
materilal . 10. I'n a process for contr ¢l | i|fé Grerpatierpidiyblicatign Baty: 5 ¢ k 29fpnuary 1996 (25.01.96)

Qonmycétes by applying to plants, parts o ants or to a Iocus [Table to be

i nf ect énnnmwémlwonummgl ci BETVEPI Q54 lﬂagﬁgm % gsﬂ?y %’L 59

benal 3 %ée conshm&/ aq;ent th%njngggp}g%&gg)

f ungi ¢i Ists O rmre t'ha mm{morfem US, UiA@NQﬁJch&EEa%m (AT
PCT/ EP95/ 02544 - 17 - In a process acc rdin E@H@EaDmE%M\Jﬁbmﬁ FThigU, MC, NL
f ungi ¢ ePrien ts of ha g lof R nﬁw =4 Aﬁb %i(%
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(54) Title: FUNGICIDAL COMPOSITION AND METHOD OF CONTROLLING FUNGUS INFESTATION

(57) Abstract

If the R-enantiomer of metalaxyl, furalaxyl or benalaxyl is used, this results in a markedly increased biodegradability of these plant
fungicides in the soil and a higher activity on the plants, as compared with the data of the racemic active ingredients. Fungicidal compositions
exhibiting said improved properties comprise either of these fungicides with a content of R-enantiomer of more than 70 per cent by weight
based on the total amount of active ingredient.
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