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POLYMORFY

Tento vynalez se tykd pevné formy N-acylsulfamoylfenylmocovinového safeneru, zptisobt jeho

pripravy, kompozic obsahujicich pevnou formu a zptisoby jeho pouzZiti jako safeneru.

Herbicidni safenery selektivné chrani rostlinné kultury pted poskozenim herbicidd, aniz by doslo
ke snizeni jejich aktivity u cilovych druhl pleveld. Pouzivaji se komeréné pro zlepSeni
selektivity herbicidli mezi plodinami a druhy plevel a mohou byt aplikovany napiiklad jako
smés s herbicidem nebo jako oSetfeni osiva na semena plodin pied vysevem. Patentovy spis US
5215570 popisuje, ze urCité derivaty N-acylsulfamoylfenylmocoviny mohou pusobit jako
safenery. Zejména je popsana slouCenina vzorce (I), N-(2-methoxybenzoyl)-4-

[(methylaminokarbonyl)amino] benzensulfonamid:

O
(@]
[l H
2 N§ < > N
P 0}7”_

(0]
Tento safener je vhodny k ochrané kultivovanych rostlin pied fytotoxickym uc¢inkem naptiklad
acylcyklohexandionovych herbicidl, sulfonylmocovinovych herbicidi, chloracetanilidovych

herbicidt a herbicidl na bazi kyseliny aryloxyfenoxypropionové.

Byly objeveny nové tuhé formy této slouceniny, jejich kompozice a zpusoby jejich ptipravy a

pouziti.
Piedkladany vynalez se tedy tyka nové krystalické formy safeneru vzorce (I).

V jednom aspektu podle tohoto vynalezu je krystalicky polymorf podle tohoto vynalezu,
oznaceny jako forma 2, charakterizovan praskovym rentgenovym difraktogramem vyjadienym
ve smyslu uhld 26, pficemz praskovy rentgenovy difraktogram obsahuje

@) nejméné jednu hodnotu thlu 20 pti 9,0 £ 0,2; a

(b)  jednu hodnotu Ghlu 26 pti 21,7 £0,2; a

(©) nejméngé tii, nejméné Ctyfi, nejméné pét, nejmeéné Sest nebo vSechny hodnoty uhlu 20,
vybrané ze skupiny obsahujici 7,7 £ 0,2, 11,9 £ 0,2, 13,4 + 0,2, 15,0 £ 0,2, 15,6 £ 0,2, 16,1 + 0,2
a18,0+0,2.
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Description

[0001] This invention relates to a solid form of a N-acylsulfamoylphenylurea safener, to processes for its preparation,
compositions comprising the solid form and methods of its use as a safener.

[0002] Herbicide safeners selectively protect crop plants from herbicide damage without reducing activity in target
weed species. They are used commercially to improve herbicide selectivity between crop and weed species and can
be applied, for example, as a mixture with the herbicide or as a seed-treatment to the crop seed prior to sowing. US
5,215,570 discloses that certain N-acylsulfamoylphenylurea derivatives can act as safeners. In particular the compound
of formula (i), N-(2-methoxybenzoyl)-4-[(methylaminocarbonyl)amino] benzenesulfonamide, is disclosed:

(0]
(0]
I H
N D N%
0O 0 N—
/ o H
O

[0003] This safener is suitable for protecting cultivated plants from the phytotoxic action of, for example, acylcyclohex-
anedione herbicides, sulphonylurea herbicides, chloroacetanilide herbicides and aryloxyphenoxypropionic acid herbi-
cides.

[0004] New solid forms of this compound, their compositions and methods of their preparation and use have now been
discovered.

[0005] Accordingly, the present invention relates to a novel crystalline form of the safener of formula (1).

[0006] In one aspect of the invention, the crystalline polymorph of the invention designated Form 2 is characterised
by a powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern
comprises

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 26 angle value at 21.7 + 0.2; and

(c) at least three, at least four, at least five, at least six or all 20 angle values selected from the group comprising
7.7+02,11.9+02,134+0.2,15.0 + 0.2,156 + 0.2, 16.1 = 0.2 and 18.0 = 0.2.

[0007] In one embodiment, the crystalline polymorph of the invention designated Form 2 is characterised by a powder
X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 20 angle value at 21.7 + 0.2; and

(c) at least three 20 angle values selected from the group comprising 7.7 + 0.2, 11.9 = 0.2, 13.4 = 0.2, 15.0 = 0.2,
15.6 = 0.2,16.1 = 0.2and 18.0 = 0.2.

[0008] In another embodiment, the crystalline polymorph of the invention designated Form 2 is characterised by a
powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 20 angle value at 21.7 + 0.2; and

(c) at least four 20 angle values selected from the group comprising 7.7 + 0.2, 11.9 = 0.2, 13.4 = 0.2, 15.0 = 0.2,
15.6 + 0.2,16.1 + 0.2and 18.0 + 0.2.

[0009] In another embodiment, the crystalline polymorph of the invention designated Form 2 is characterised by a



V jednom provedeni je krystalicky polymorf podle tohoto vynalezu, oznaeny jako forma 2,
charakterizovan praskovym rentgenovym difraktogramem vyjadfenym ve smyslu thla 26,
pii¢emz praskovy rentgenovy difraktogram obsahuje

(@) nejméné jednu hodnotu uhlu 20 p#i 9,0 +£0,2; a

(b)  jednu hodnotu Ghlu 26 pti 21,7 £0,2; a

(c) nejméné tii hodnoty Ghlu 26, vybrané ze skupiny obsahujici 7,7 £ 0,2, 11,9 £0,2, 13,4 +
0,2,15,0£0,2,15,6+0,2,16,1 £0,2 a 18,0+ 0,2.

V dalsim provedeni je krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2,
charakterizovan praskovym rentgenovym difraktogramem vyjadienym ve smyslu thla 26,
pri¢emz praskovy rentgenovy difraktogram obsahuje

@) nejméné jednu hodnotu thlu 20 pti 9,0 £ 0,2; a

(b)  jednu hodnotu Gihlu 26 pti 21,7 £ 0,2; a

(©) nejméné Ctyti hodnoty thlu 26, vybrané ze skupiny obsahujici 7,7 + 0,2, 11,9 + 0,2, 13,4
+0,2,15,0+0,2, 15,6 +0,2, 16,1 £ 0,2 a 18,0 +0,2.

V dal§im provedeni je krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2,
charakterizovan praskovym rentgenovym difraktogramem vyjadfenym ve smyslu thla 260,
pficemz praskovy rentgenovy difraktogram obsahuje

@) nejméné jednu hodnotu thlu 20 pti 9,0 £ 0,2; a

(b)  jednu hodnotu thlu 26 pti 21,7 £ 0,2; a

(c) nejméné pét hodnot thlu 20, vybranych ze skupiny obsahujici 7,7 + 0,2, 11,9 £ 0,2, 13,4
+0,2,15,0+0,2, 15,6 0,2, 16,1 £ 0,2 a 18,0 £ 0,2.

V dal$im provedeni je krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2,
charakterizovan praskovym rentgenovym difraktogramem vyjadfenym ve smyslu uhla 26,
pticemz praskovy rentgenovy difraktogram obsahuje

@) nejméné jednu hodnotu thlu 20 pti 9,0 £ 0,2; a

(b)  jednu hodnotu Ghlu 26 pfi 21,7 £0,2; a

(©) nejméné Sest hodnot thlu 26, vybranych ze skupiny obsahujici 7,7 + 0,2, 11,9 £ 0,2, 13,4
+0,2,15,0+0,2, 15,6 £ 0,2, 16,1 £ 0,2 a 18,0 £ 0,2.
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powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises
(a) at least one 20 angle value at 9.0 = 0.2; and
(b) one 20 angle value at 21.7 + 0.2; and

(c) at least five 28 angle values selected from the group comprising 7.7 + 0.2, 11.9 + 0.2, 13.4 += 0.2, 15.0 = 0.2,
15.6 = 0.2,16.1 = 0.2 and 18.0 = 0.2.

[0010] In another embodiment, the crystalline polymorph of the invention designated Form 2 is characterised by a
powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 20 angle value at 21.7 + 0.2; and

(c) at least six 20 angle values selected from the group comprising 7.7 = 0.2, 11.9 = 0.2, 13.4 = 0.2, 15.0 + 0.2,
15.6 + 0.2,16.1 + 0.2 and 18.0 + 0.2.

[0011] In another embodiment, the crystalline polymorph of the invention designated Form 2 is characterised by a
powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 20 angle value at 21.7 + 0.2; and

(c) all 20 angle values selected from the group comprising 7.7 + 0.2, 11.9 + 0.2, 13.4 + 0.2, 15.0 + 0.2, 15.6 +
0.2,16.1 = 0.2 and 18.0 = 0.2.

[0012] These 20 angle values are derived from a powder X-ray diffraction pattern of polymorph Form 2 obtained using
the method of Example 1d. The values are generated using a wavelength of 1.54056A with a 26 step size of 0.02°.
[0013] Inaone embodiment, the crystalline polymorph of the invention designated Form 2 has a melting point of 216°C
+ 5°C. This melting point is obtained using Differential Scanning Calorimetry (DSC) with a heating rate of 10°C/minute.
[0014] In a another embodiment of the invention, the crystalline polymorph of the compound of formula | designated
Form 2 is characterised by the unit cell parameters of its single crystal as shown in Table 1. The polymorph was obtained
using the method of Example 1d.

TABLE 1
Class Orthorhombic
Space Group Pbca
Cell Lengths (A) a=19.38(5)
b =7.34(5)
¢ =22.95(5)
Cell Angles (%) o =90.00
B =90.00
v =90.00
Volume (A3) 3264.8(5)
z 8

[0015] Inthetable, a, b, c=Lengthof the edges of the unit cell; a, B, y = Angles of the unit cell; and Z = molecules per cell.
[0016] The crystalline polymorph of the invention designated Form 2 has the following lattice parameters: a=19.38(5),
b=7.34(5), =22.95(5), o = 90.00, B = 90.00, y = 90.00 and volume = 3264.8(5) A3.

[0017] Alsodisclosedis acrystalline polymorph of the compound of formulal, designated Form 1, which is characterised
by a powder X-ray diffraction pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern



V dal§im provedeni je krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2,
charakterizovan praskovym rentgenovym difraktogramem vyjadienym ve smyslu whla 26,
pfi¢emz praskovy rentgenovy difraktogram obsahuje

@) nejméné jednu hodnotu thlu 20 pti 9,0 £ 0,2; a

(b) jednu hodnotu Ghlu 26 pfi 21,7 £ 0,2; a

(©) v8echny hodnoty thlu 26, vybrané ze skupiny obsahujici 7,7 +0,2, 11,9 £ 0,2, 13,4 £0,2,
15,0+0,2,15,6+0,2,16,1 +£0,2a18,0+0,2.

Tyto hodnoty thlu 20 jsou odvozeny z praskového rentgenového difrakéniho schématu
polymorfni formy 2 ziskané za pouziti zptisobu z piikladu 1d. Hodnoty jsou generovany s

pouzitim vlnové délky 1,54056 A s velikosti kroku 26 0,02°.

V jednom provedeni ma krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2,
bod tani 216 °© C + 5 °C. Tento bod tani se ziskd pomoci diferencidlni skenovaci kalorimetrie

(DSC) s rychlosti ohfevu 10 °C/min.

V dalsim provedeni podle tohoto vynalezu je krystalicky polymorf slouceniny vzorce I,
oznaceny jako forma 2, charakterizovan parametry jednotkovych bun¢k jeho monokrystalu, jak
je uvedeno v tabulce 1. Polymorf byl ziskan za pouziti zptsobu z ptikladu 1d.

TABULKA 1

Ttida Kosoctvereény
Prostorova skupina Pbca
Délky bunék (A) a=19,38(5)
b =7,34(5)
¢ =22,95(5)
Uhly bungk (°) o =90,00
B=90,00
v =90,00
Objem (A%) 3264,8(5)
z 8

V tabulce jsou a, b, ¢ = délka hran jednotkové bunky; a, B, v = uhly jednotkovych bun¢k; a Z =

molekuly na butiku.
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comprises at least three, at least four, at least five, at least six, at least 7 or all 20 angle values (in degrees) selected
from the group comprising 7.4 + 0.2,9.3 + 0.2,11.7 = 0.2,12.0 = 0.2, 14.3 + 0.2, 15.1 = 0.2,17.4 = 0.2 and 19.0 +
0.2. These 20 angle values are derived from a powder X-ray diffraction pattern of polymorph Form 1 obtained using the
method of Example 1a. The values were generated using a wavelength of 1.54056A with a 20 step size of 0.02°.
[0018] The crystalline polymorph of the compound of formula | designated Form 1 has a melting point of 198°C +
5°C. This melting point is obtained using Differential Scanning Calorimetry (DSC) with a heating rate of 10°C/minute.
[0019] Alsodisclosedis acrystalline polymorph of the compound of formula |, designated Form 3, which is characterised
by the unit cell parameters of its single crystal as shown in Table 2. The polymorph was obtained using the method of
Example 1e.

TABLE 2
Class Monoclinic
Space Group P2,4/n

Cell Lengths (A) | a=7.96(5)
b = 23.56(5)

c=9.11(5)

Cell Angles (°) o =90.00
B =92.58(5)

v =90.00

Volume (A3) 1708.2(5)

z 4

[0020] Inthetable, a, b, c=Length of the edges of the unit cell; o, B, v = Angles of the unit cell; and Z = molecules per cell.
[0021] The crystalline polymorph of the invention designated Form 3 has the following lattice parameters: a=7.96(5),
b=23.56(5), ¢=9.11(5), « = 90.00, B = 92.58(5), y = 90.00 and volume = 1708.2(5) A3.

[0022] The crystalline polymorph of the invention designated Form 3 is also characterised by a powder X-ray diffraction
pattern expressed in terms of 20 angles, wherein the powder X-ray diffraction pattern comprises

(a) one 20 angle value at 16.9 + 0.2; and
(b) one 26 angle value at 18.9 + 0.2; and

(c) at least three, at least four, at least five, at least six, at least seven, at least eight, at least nine, at least ten or all
20 angle values selected from the group comprising 7.5 + 0.2, 12.3 = 0.2,13.4 + 0.2,14.4 = 0.2,14.9 = 0.2, 15.8
+0.2,183£0.2,209+0.2,219+02,22.6 = 0.2and 23.8 + 0.2.

[0023] These 20 angle values are derived from a powder X-ray diffraction pattern of polymorph Form 3 obtained using
the method of Example 1e. The values are generated using a wavelength of 1.54056A with a 20 step size of 0.02°.
[0024] The crystalline polymorph of the invention designated Form 3 also has a melting paint of 202°C + 5°C. This
melting point is obtained using Differential Scanning Calorimetry (DSC) with a heating rate of 10°C/minute.

[0025] In the context of the present invention, a polymorph is a particular crystal form of a chemical compound that
can exist in more than one crystal form in the solid state. A crystal form of a compound contains the constituent molecules
arranged in orderly repeating patterns extending in all three spatial dimensions (in contrast, an amorphous solid form
has no long-range order in the pasition of molecules). Different polymorphs of a compound have different arrangements
of atoms and or molecules in their crystal structure. When the compound is a biologically active compound, such as a
safener, the difference in crystal structures can lead to different polymorphs having differing chemical, physical and
biological properties. Properties which may be affected include crystal shape, density, hardness, colour, chemical stability,
melting point, hydroscopicity, suspensibility, dissolution rate and biological availability. As such, a specific polymorph
may have properties which make it more advantageous in a particular use relative to another polymorph of the same
compound: in particular, the physical, chemical and biological properties listed above can have a significant effect on
the development of production methods and formulations and the quality and efficacy of plant treatment agents, such
as safeners. Itis noted that predicting whether the solid state of a compound may be present as more than one polymorph
is not possible and nor is it possible to predict the properties of any of these crystal forms. In particular, in the context
of the present invention, it has been found that the compound of formula (1) can exist as a stable polymorph designated



Krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 2, ma nasledujici parametry
miizky: a = 19,38(5), b = 7,34(5), ¢ = 22,95(5), a = 90,00, B = 90,00, y = 90,00 a objem =
3264,8(5) A°.

Déle je popsan krystalicky polymorf slouceniny vzorce I, oznacené jako forma 1, ktery je
charakterizovan praskovym rentgenovym difraktogramem vyjadfenym ve smyslu thla 260,
pii¢emz praskové rentgenové difrakéni schéma obsahuje nejméné tii, nejméné Ctyfi, nejméné
pét, nejméné Sest, nejméné 7 nebo vsechny hodnoty uhlu 20 (ve stupnich), vybrané ze skupiny
zahrnujici 7,4 £ 0,2,9,3+0,2, 11,7+ 0,2, 12,0+ 0,2, 14,3+ 0,2, 15,1 £0,2, 17,4 £ 0,2 2 19,0 +
0,2. Tyto hodnoty uhlu 20 jsou odvozeny z praskového rentgenového difrakéniho schématu
polymorfni formy 1 ziskané za pouziti zpisobu z piikladu la. Hodnoty byly generovany s

pouzitim vlnové délky 1,54056 A s velikosti kroku 26 0,02°.

Krystalicky polymorf slouceniny vzorce I, oznaceny jako forma 1, mé bod tani 198 ° C £ 5 °C.
Tento bod tani se ziska pomoci diferencialni skenovaci kalorimetrie (DSC) s rychlosti ohfevu

10 °C/min.

Také je popsan krystalicky polymorf slouceniny vzorce I, oznaceny jako forma 3, ktery je
charakterizovan parametry jednotkovych bunék jeho monokrystalu, jak je uvedeno v tabulce 2.

Polymorf byl ziskan za pouziti zpisobu z ptikladu le.

TABULKA 2

Ttida Monoklinicka

Prostorova skupina P2:/n

Délky bunék (A) a=17,96(5)
b =23,56(5)
c=9,11(5)

Uhly bunék (°) o =90,00
B=92,58(5)
v =190,00

Objem (A%) 1708,2(5)

z 4

V tabulce jsou a, b, ¢ = délka hran jednotkové bunky; a, B, Y = uhly jednotkovych bun¢k; a Z =

molekuly na bufiku.
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Form 2 which is advantageous due to its stability in comparison with Form 1 and Form 3 which decreases the amount
of crystallization occurring in formulations of the compound of formula (l) as the metastable forms become, over time,
the stable form. Such crystallization is detrimental because it can lead to thickening and potentially solidification of the
formulation and/or large crystals, which can lead to blockages in application equipment e.g. in spray nozzles in agricultural
application machinery. As such, the polymorph designated Form 2 is preferred.

[0026] The present invention also relates to methods for the preparation of the polymorphs of the invention either
directly (i.e. not starting with other solid forms of the compound of formula I) or by conversion of other solid forms of the
compound of formula I.

[0027] Assaying the solid phase for the presence of crystals may be carried out by conventional methods known in
the art. For example, it is convenient and routine to use powder X-ray diffraction techniques. Other techniques which
may be used include differential scanning calorimetry (DSC), thermogravimetric analysis (TGA) and Raman or Infra-red
spectroscopy, NMR, gas chromatography or HPLC. Single crystal X-ray diffraction is especially useful in identifying
crystal structures.

[0028] The polymorphs of the invention may be applied in unchanged form but are more preferably incorporated into
agrochemical compaositions by conventional means. Accordingly, in a further aspect, the invention provides an agro-
chemical composition comprising a polymorph of the invention as defined above and at least one an agriculturally
acceptable carrier ordiluent. Inone embodiment, the composition of the invention further comprises at least one herbicide.
Preferably, the mixing ratio of the at least one herbicide to safener is from 100:1 to 1:100, especially from 20:1 to 1:20.
[0029] Inafurtheraspect, the presentinvention provides a method for protecting crops of useful plants from the harmful
effects of a herbicide, which comprises applying to the locus of the useful plants the polymorphs of the invention.
[0030] In a still further aspect, the present invention provides a method for combating weeds in crops of useful plants,
which comprises treating the useful plants, seeds or cuttings thereof or the locus of the useful plants simultaneously or
at separate times with a herbicide and the polymorphs of the invention.

[0031] Any method of application to weeds/crop of useful plant, or locus thereof, which is routinely used in agriculture
may be used, for example application by spray or broadcast method typically after suitable dilution of the composition
of the invention.

[0032] The term "plant" as used herein includes seedlings, bushes and trees.

[0033] The term "locus" as used herein includes not only areas where weeds may already be growing, but also areas
where weeds have yet to emerge, and also to areas under cultivation with respect to crops of useful plants. Areas under
cultivation include land onwhich the crop plants are already growing and land intended for cultivation with such crop plants.
[0034] Crops of useful plants in which compositions of the invention may be used or the methods of the invention
applied include perennial crops, such as citrus fruit, grapevines, nuts, oil palms, olives, pome fruit, stone fruit and rubber,
and annual arable crops, such as cereals, for example barley and wheat, cotton, oilseed rape, maize (including sweet
corn), rice, sorghum, soy beans, sugar beet, sugar cane, sunflowers, ornamentals and vegetables, especially cereals
and maize.

[0035] Compoaositions and methods of the invention may also be used on turf, pasture, rangeland, rights of way etc. In
particular they may be used on golf-courses, lawns, parks, sports-fields, race-courses and the like.

[0036] Plants are to be understood as also including those which have been rendered tolerant to herbicides or classes
of herbicides (e.g. ALS-, GS-, EPSPS-, PPO- and HPPD-inhibitors) by conventional methods of breeding or by genetic
engineering. An example of a plant that has been rendered tolerant to imidazolinones, e.g. imazamox, by conventional
methods of breeding is Clearfield® summer rape (canola). Examples of plants that have been rendered tolerant to
herbicides by genetic engineering methods include e.g. glyphosate- and glufosinate-resistant maize varieties commer-
cially available under the trade names RoundupReady® and LibertyLink®.

[0037] Plants are also to be understood as being those which have been rendered resistant to harmful insects by
genetic engineering methods, for example Bt maize (resistant to European corn borer), Bt cotton (resistant to cotton boll
weevil) and also Bt potatoes (resistant to Colorado beetle). Examples of Bt maize are the Bt 176 maize hybrids of NK®
(Syngenta Seeds). Examples of transgenic plants comprising one or more genes that code for an insecticidal resistance
and express one or more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B® (cotton), Bollgard®
(cotton), NewLeaf® (potatoes), NatureGard® and Protexcta®. Plants are also to be understood as being those which
have been rendered resistant to harmful insects by genetic engineering methods, for example Bt maize (resistant to
European corn borer), Bt cotton (resistant to cotton boll weevil) and also Bt potatoes (resistant to Colorado beetle).
Examples of Bt maize are the Bt 176 maize hybrids of NK® (Syngenta Seeds). Examples of transgenic plants comprising
ane or more genes that code for an insecticidal resistance and express one or more toxins are KnockOut® (maize),
Yield Gard® (maize), NuCOTIN33B® (cotton), Bollgard® (cotton), NewLeaf® (potatoes), NatureGard® and Protexc-
ta®.Plant crops or seed material thereof can be both resistant to herbicides and, at the same time, resistant to insect
feeding ("stacked" transgenic events). For example, seed can have the ability to express an insecticidal Cry3 protein
while at the same time being tolerant to glyphosate. Traits include those that increase plant defences against insects,
arachnids, nematodes and slugs and snails by virtue of toxins formed in the plants, in particular those formed in the



Krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 3, ma nasledujici parametry
miizky: a = 7,96(5), b = 23,56(5), ¢ = 9,11(5), o = 90,00, B = 92,58(5), y = 90,00 a objem =
1708,2(5) A®.

Krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 3, je také charakterizovan
praskovym rentgenovym difraktogramem vyjadienym ve smyslu uhli 20, pfi¢emz praskovy
rentgenovy difraktogram obsahuje

(@  jednu hodnotu Ghlu 26 pfi 16,9 £ 0,2; a

(b)  jednu hodnotu Ghlu 26 pii 18,9 +0,2; a

(c) nejméné tii, nejméné Ctyii, nejméné pét, nejméné Sest, nejméné sedm, nejméné osm,
nejméné devét, nejméné deset nebo vsechny hodnoty uhlu 20, vybrané ze skupiny obsahujici 7,5
+0,2,12,3+0,2,13,4+0,2,14,4+0,2,14,9+0,2, 15,8 +0,2, 18,3 + 0,2, 20,9+0,2,21,9+0,2,
22,6+0,2223,8+0,2.

Tyto hodnoty uhlu 20 jsou odvozeny z praskového rentgenového difrakéniho schématu
polymorfni formy 3 ziskané za pouziti zptisobu z piikladu le. Hodnoty jsou generovany s

pouzitim vinové délky 1,54056 A s velikosti kroku 26 0,02°.

Krystalicky polymorf podle tohoto vynalezu, oznaceny jako forma 3, ma také bod tani 202 ° C +
5°C. Tento bod tani se ziska pomoci diferencialni skenovaci kalorimetrie (DSC) s rychlosti

ohievu 10 °C/min.

V souvislosti s pfedkladanym vynalezem je polymorf konkrétni krystalickd forma chemické
slouceniny, kterda miize existovat ve vice nez jedné krystalické form¢ v tuhém stavu. Krystalova
forma slouceniny obsahuje molekuly, které jsou uspotfadany v fadé opakujicich se vzord
vybihajicich do vSech tfech prostorovych rozmérti (naopak, amorfni pevna forma nema v pozici
molekul pofadi dlouhého rozsahu). Rizné polymorfy slouceniny maji ve své krystalové struktuie
rizna uspotfadani atomt a/nebo molekul. Pokud je slouceninou biologicky aktivni sloucenina,
jako je safener, mize rozdil v krystalickych strukturach vést k rozdilnym polymorfiim, které maji
odlisné chemicke, fyzikalni a biologické vlastnosti. Mezi vlastnosti, které mohou byt ovlivnény,
patii tvar krystald, hustota, tvrdost, barva, chemicka stabilita, bod tani, hydroskopicita,
suspendovatelnost, rychlost rozpousténi a biologickd dostupnost. Specificky polymorf, jako

takovy, mize mit vlastnosti, které jej v konkrétnim pouziti ¢ini vzhledem k jinému polymorfu
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plants by the genetic material from Bacillus thuringiensis (for example by the genes CrylA(A1), CrylA(b), CrylA(c), CryllA,
CrylllA, CryllIB2, Cry9c, Cry2Ab, Cry3Bb and CrylF and also combinations thereof). Traits also include those that plant
defences against fungi, bacteria and viruses by systemic acquired resistance (SAR), systemin, phytoalexins, elicitors
and resistance genes and correspondingly expressed proteins and toxins.

[0038] Plants or seed material thereof can be both resistant to herbicides and, at the same time, resistant to insect
feeding ("stacked" transgenic events). For example, seed can have the ability to express an insecticidal Cry3 protein
while at the same time being tolerant to glyphosate.

[0039] Plants are also to be understood as being those which are obtained by conventional methods of breeding or
genetic engineering and contain so-called output traits (e.g. improved storage stability, higher nutritional value and
improved flavor).

[0040] Plants and plant cultivars obtained by genetic engineering methods, if appropriate in combination with conven-
tional methods, and parts thereof, may be treated by the polymorphs and compositions of the invention. Plant cultivars
are understood as meaning plants having novel properties (“traits") which have been obtained by conventional breeding,
by mutagenesis or by recombinant DNA techniques. These can be cultivars, bio- or genotypes. Depending on the plant
species or plant cultivars, their location and growth conditions (soils, climate, vegetation period, diet), the treatment
according to the invention may also result in superadditive "synergistic" effects. Thus, for example, reduced application
rates and/or a widening of the activity spectrum and/or an increase in the activity of the substances and compositions
which can be used according to the invention, better plant growth, increased tolerance to high or low temperatures,
increased tolerance to drought or to water or soil salt content, increased flowering performance, easier harvesting,
accelerated maturation, higher harvest yields, higher quality and/or a higher nutritional value of the harvested products,
better storage stability and/or processability of the harvested products are possible, which exceed the effects which were
actually to be expected. The preferred transgenic plants or plant cultivars (obtained by genetic engineering) which are
to be treated according to the invention include all plants which, by virtue of the genetic madification, received genetic
material which imparts particularly advantageous, useful traits to these plants. Examples of such traits are better plant
growth, increased tolerance to high or low temperatures, increased tolerance to drought or to water or soil salt content,
increased flowering performance, easier harvesting, accelerated maturation, higher harvest yields, higher quality and/or
ahigher nutritional value of the harvested products, better storage stability and/or processability of the harvested products.
Further examples of such traits are a better defence of the plants against animal and microbial pests, such as against
insects, mites, phytopathogenic fungi, bacteria and/or viruses, and also increased tolerance of the plants to certain
herbicidally active compounds. Examples of transgenic plants which may be mentioned are the important crop plants,
such as cereals (wheat, rice), maize, soya beans, potatoes, sugar beet, tomatoes, peas and other vegetable varieties,
cotton, tobacco, oilseed rape and also fruit plants (with the fruits apples, pears, citrus fruits and grapes), and particular
emphasis is given to maize, soya beans, potatoes, cotton, tobacco and oilseed rape.

[0041] Theterm"weeds" as used herein means any undesired plant, and thus includes not only agronomically important
weeds as described below, but also volunteer crop plants.

[0042] The compositions according to the invention are suitable for all the conventional methods of application in
agriculture, such as, e.g., pre-emergent application, post-emergent application and seed dressing. Depending on the
intended use, a polymorph of the invention can be employed for pre-treatment of the seed of the crop plant (dressing
of the seed or cuttings) or can be introduced into the soil before or after sowing. However, it can also be applied by itself
or together with a herbicide before or after emergence of the plants. The treatment of the plants or seed with the polymorph
can therefore in principle be carried out independently of the time of application of a herbicide. Treatment of the plants
by simultaneous application of the herbicide and a polymorph (e.g, as a tank mix) is as a rule preferred. The application
rate of polymorph to herbicide to be applied largely depends of the method of use. For field treatment, as a rule 0.001
to 5.0 kg of polymorph/ha, preferably 0.01 to 0.5 kg polymorph/ha and as a rule between 0.005 to 2 kg of herbicide/ha,
but preferably between 0.001 to 1 kg/ha are applied. For seed dressing, in general 0.001 to 10 g of polymorph/kg seed,
preferably 0.05 to 2g polymorph/kg seed are applied.

[0043] The compositions of the invention (containing the polymorphs of the invention and preferably a herbicide) are
preferably formulated in various ways using using formulation components, such as carriers, solvents and surface-active
substances, for example, as described hereinafter.

[0044] The formulated compositions can be in various physical forms. For compositions containing the palymorphs of
the invention but no herbicidal active ingredient, these can be e.g. in the form of dusting powders, gels, wettable powders,
water-dispersible granules, water-dispersible tablets, effervescent pellets, aqueous dispersions, oily dispersions, suspo-
emulsions, capsule suspensions, suspension concentrates, emulsifiable granules, impregnated polymer films or in other
forms known e.g. from the Manual on Development and Use of FAO Specifications for Plant Protection Products, 5th
Edition, 1999. Where one or more herbicides are combined with the polymorph of the invention, these may be present
in a liquid or solid state: naming convention means that such formulations will be named according to the presentation
of the herbicidal active ingredient and not the polymorph of the safener of compound | and so further formulation types
are also possible. The formulated compasitions can be in the form of concentrates which are diluted prior to use, although



stejné slouCeniny vyhodnéj$im: na vyvoj zpisobli vyroby a formulaci a na kvalitu a G¢innost
ptipravki pro oSetfovani rostlin, jako jsou safenery, mohou mit vyznamny vliv zejména vyse
uvedené fyzikalni, chemické a biologické vlastnosti. Je tieba poznamenat, ze piedvidani toho,
zda muze byt pevna faze slouceniny pfitomna jako vice nez jeden polymorf, neni mozné a ani
neni mozné piedvidat vlastnosti kterékoliv z téchto krystalovych forem. Konkrétné se v
souvislosti s predkladanym vynalezem zjistilo, Zze slou¢enina vzorce (I) muze existovat jako
stabilni polymorf, oznaceny jako forma 2, ktery je vyhodny diky své stabilité ve srovnani s
formou 1 a formou 3, ktery sniZzuje mnozstvi krystalizace vyskytujici se ve formulacich
slouceniny vzorce (I), kdyz se metastabilni formy stavaji v pribéhu ¢asu stabilni formou. Takova
krystalizace je Skodliva, protoze muize vést k zhoustnuti a ptipadnému ztuhnuti formulace a/nebo
velkych krystall, coz muze vést k zablokovani aplika¢niho zafizeni, napt. v postiikovacich

tryskach v zemédélskych strojich. Jako takovy je vyhodny polymorf oznaceny jako forma 2.

Predkladany vynalez se také tyka zpuisobu pfipravy polymorfii podle tohoto vynalezu bud’ ptimo
(j. nezacina jinymi pevnymi formami slou¢eniny vzorce I) nebo konverzi jinych pevnych forem

slouceniny vzorce 1.

Testovani pevné faze na pritomnost krystalti se mize provadét béznymi zpusoby, které jsou v
oboru znamé. Napftiklad je vhodné a rutinni pouziti technik praskové rentgenové difrakce. Mezi
dalsi techniky, které lze pouzit, patii diferencialni skenovaci kalorimetrie (DSC),
termogravimetricka analyza (TGA) a Ramanova nebo infracervena spektroskopie, NMR,
plynova chromatografie ¢i HPLC. Jednokrystalova rentgenova difrakce je zvlasté uzite¢na pti

identifikaci krystalovych struktur.

Polymorfy podle tohoto vynalezu mohou byt aplikovany v nezménéné formé, ale vyhodnéji jsou
béznymi zplsoby zaclenény do agrochemickych kompozic. Podle dal$iho aspektu tento vynalez
poskytuje agrochemickou kompozici obsahujici polymorf podle tohoto vynalezu, jak je
definovan vyse, a alesponn jeden zemédélsky pfijatelny nosi¢ nebo fedici ¢inidlo. V jednom
provedeni kompozice podle tohoto vynalezu dale obsahuje alespon jeden herbicid. SméSovaci
pomér alesponi jednoho herbicidu k safeneru je s vyhodou od 100:1 do 1:100, zejména od 20:1
do 1:20.

20

25

30

35

40

45

50

55

EP 2812312 B1

ready-to-use formulations can also be made. The dilutions can be made, for example, with water, liquid fertilisers,
micronutrients, biological organisms, oil or solvents.

[0045] The formulated compositions can be prepared e.g. by mixing the polymorph and optional herbicide, with the
formulation components in order to obtain compositions in the form of finely divided solids, granules or dispersions. The
active ingredients can also be formulated with other components, such as finely divided solids, mineral oils, oils of
vegetable or animal origin, modified oils of vegetable or animal origin, organic solvents, water, surface-active substances
or combinations thereof. The active ingredients can also be contained in very fine microcapsules consisting of a polymer.
Microcapsules usually have a diameter of from 0.1 to 500 microns. Typically, they will contain active ingredients in an
amount of about from 25 to 95% by weight of the capsule weight. The active ingredients can be in the form of a monolithic
solid or in the form of fine particles in solid or liquid dispersion. The encapsulating membranes comprise, for example,
natural or synthetic rubbers, cellulose, styrene/butadiene copolymers, polyacrylonitrile, polyacrylate, polyesters, polya-
mides, polyureas, polyurethane or chemically modified polymers and starch xanthates or other known polymers. Alter-
natively, very fine microcapsules can be formed in which the active ingredient is contained in the form of finely divided
particles in a solid matrix of base substance, but the microcapsules are not themselves encapsulated.

[0046] The formulation components that are suitable for the preparation of compasitions according to the invention
are known per se. As liquid carriers there may be used: water, toluene, xylene, petroleum ether, vegetable oils, acetone,
methyl ethyl ketone, cyclohexanone, acid anhydrides, acetonitrile, acetophenone, amyl acetate, 2-butanone, butylene
carbonate, chlorobenzene, cyclohexane, cyclohexanol, alkyl esters of acetic acid (e.g. butyl acetate, ethyl acetate,
isoamyl acetate, amyl acetate), diacetone alcohol, 1,2-dichloropropane, diethanolamine, p-diethylbenzene, diethylene
glycol, diethylene glycol abietate, diethylene glycol butyl ether, diethylene glycol ethyl ether, diethylene glycol methyl
ether, N,N-dimethylformamide, dimethyl sulfoxide, 1,4-dioxane, dipropylene glycol, dipropylene glycol methyl ether,
dipropylene glycol dibenzoate, diproxitol, alkylpyrrolidone, 2-ethylhexanol, ethylene carbonate, 1,1,1-trichloroethane, 2-
heptanone, alpha-pinene, d-limonene, ethyl lactate, ethylene glycol, ethylene glycol butyl ether, ethylene glycol methyl
ether, gamma-butyrolactone, glycerol, glycerol acetate, glycerol diacetate, glycerol triacetate, hexadecane, hexylene
glycol, isobornyl acetate, isooctane, isophorone, isopropylbenzene, isopropyl myristate, lactic acid, laurylamine, mesityl
oxide, methoxypropanol, methylisoamyl ketone, methylisobutyl ketone, methyl laurate, methyl octanoate, methyl oleate,
methylene chloride, m-xylene, n-hexane, n-octylamine, octadecanoic acid, octylamine acetate, oleic acid, oleylamine,
o-xylene, phenol, polyethylene glycol (PEG), propionic acid, propyl lactate, propylene carbonate, propylene glycol, pro-
pylene glycol methyl ether, p-xylene, toluene, triethyl phosphate, triethylene glycol, xylenesulfonic acid, paraffin, mineral
ail, trichloroethylene, perchloroethylene, methanol, ethanol, isopropanol, and alcohols of higher molecular weight, such
as amyl alcohol, tetrahydrofurfuryl alcohol, hexanol, octanol, N-methyl-2-pyrrolidone and the like. Water is generally the
carrier of choice for diluting the concentrates. Suitable solid carriers are, for example, talc, titanium dioxide, pyrophyllite
clay, silica, attapulgite clay, kieselguhr, limestone, calcium carbonate, bentonite, calcium montmorillonite, cottonseed
husks, wheat flour, soybean flour, pumice, wood flour, ground walnut shells, lignin and similar substances, as described,
for example, in CFR 180.1001. (c) & (d).

[0047] A large number of surface-active substances may advantageously be used in the formulations, especially in
those formulations designed to be diluted with a carrier prior to use. Surface-active substances may be anionic, cationic,
non-ionic or polymeric and they can be used as emulsifiers, wetting agents or suspending agents or for other purposes.
Typical surface-active substances include, for example, salts of alkyl sulfates, such as diethanolammonium lauryl sulfate;
salts of alkylarylsulfonates, such as calcium dodecylbenzenesulfonate; alkylphenol/alkylene oxide addition products,
such as nonylphenol ethoxylate; alcohol/alkylene oxide addition products, such as tridecylalcohol ethoxylate; soaps,
such as sodium stearate; salts of alkylnaphthalenesulfonates, such as sodium dibutylnaphthalenesulfonate; dialkyl esters
of sulfosuccinate salts, such as sodium di(2-ethylhexyl)sulfosuccinate; sorbitol esters, such as sorbitol oleate; quaternary
amines, such as lauryltrimethylammonium chloride, polyethylene glycol esters of fatty acids, such as polyethylene glycol
stearate; block copolymers of ethylene oxide and propylene oxide; and salts of mono- and di-alkylphosphate esters;
and also further substances described e.g. in "McCutcheon’s Detergents and Emulsifiers Annual” MC Publishing Corp.,
Ridgewood New Jersey, 1981.

[0048] Further components that can usually be used in such formulations include crystallisation inhibitors, viscosity
modifiers, suspending agents, dyes, anti-oxidants, foaming agents, light absorbers, mixing auxiliaries, antifoams, com-
plexing agents, neutralising or pH-madifying substances and buffers, corrosion inhibitors, fragrances, wetting agents,
take-up enhancers, micronutrients, plasticisers, glidants, lubricants, dispersants, thickeners, antifreezes, microbicides,
and also liquid and solid fertilisers. An example of such an adjuvant is ammonium sulphate.

[0049] The formulated compositions according to the invention can additionally include an additive comprising an oil
of vegetable or animal origin, a mineral oil, alkyl esters of such oils or mixtures of such oils and oil derivatives. The
amount of oil additive in the composition according to the invention is generally from 0.01 to 10%, based on the spray
mixture. For example, the oil additive can be added to the spray tank in the desired concentration after the spray mixture
has been prepared. Preferred oil additives comprise mineral oils or an oil of vegetable origin, for example rapeseed oil,
olive oil or sunflower oil, emulsified vegetable oil, such as AMIGO® (Rhone-Poulenc Canada Inc.), alkyl esters of oils of



V dal8im aspektu pfedkladany vynalez poskytuje zpiisob ochrany kultur uZzite¢nych rostlin pred
Skodlivymi 0¢inky herbicidu, ktery zahrnuje aplikaci polymorfii podle tohoto vyndlezu na

loziska uzite¢nych rostlin.

V jesté dalsim aspektu piedkladany vynélez poskytuje zpusob pro boj s plevelem u kultur
uzitecnych rostlin, ktery zahrnuje oSetfeni uzitecnych rostlin, semen nebo jejich fizkd nebo
lozisek uzitecnych rostlin souc¢asné nebo v oddélenych ¢asech pomoci herbicidu a polymorfii

podle tohoto vynalezu.

Mize byt pouzit jakykoliv zplsob aplikace na plevel / kulturu uzite¢nych rostlin nebo jejich
lozisko, ktery je bézné pouzivan v zemédélstvi, napiiklad aplikace postiikem nebo zptisob

rozsévani obvykle po vhodném natedéni kompozice podle tohoto vynalezu.

Pojem ,,rostlina®, jak je zde pouzivan, zahrnuje sazenice, kefe a stromy.

Pojem ,,lozisko®, jak je zde pouzivan, zahrnuje nejen plochy, kde se plevel jesté neobjevil, a také
plochy, které¢ se obdélavaji s ohledem na uzitkové rostliny. Obdélavané plochy zahrnuji

pozemky, na kterych jiz rostou rostliny, a pozemky urcené k péstovani takovych rostlin.

Kultury uzite¢nych rostlin, u kterych mohou byt pouzity kompozice podle tohoto vynalezu nebo
zpusoby podle tohoto vynalezu, zahrnuji trvalé plodiny, jako jsou citrusové plody, vinna réva,
ofechy, olejové palmy, olivy, jadrové ovoce, peckovité ovoce a kaucuk a ro¢ni plodiny na orné
pude, jako jsou obiloviny, napiiklad je¢men a psenice, bavlna, fepka olejna, kukufice (véetné
sladké kukutice), ryze, ¢irok, sdjové boby, cukrova fepa, cukrova titina, slunecnice, okrasné

rostliny a zelenina, zejména pak obiloviny a kukufice.

Kompozice a zpiisoby podle tohoto vynalezu mohou byt také pouzity na pazitu, pastving, cestach
apod. Zejména mohou byt pouzity na golfovych hfistich, travnicich, v parcich, na sportovistich,

zavodnich drahach a podobné.

Rostlinami se rozumi rostliny vetné téch, které se staly tolerantni k herbicidim nebo tfidam
herbicidu (napfiklad inhibitory ALS, GS, EPSPS, PPO a HPPD) konven¢nimi zpusoby $lechténi
nebo genetickym inzenyrstvim. Piikladem rostliny, ktera se stala tolerantni k imidazolinontim,

napf. imazamoxu, konvenénimi zptsoby $lechténi, je fepka jarni Clearfield® (Canola). Ptiklady
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vegetable origin, for example the methyl derivatives, or an oil of animal origin, such as fish oil or beef tallow. A preferred
additive contains, for example, as active components essentially 80% by weight alkyl esters of fish oils and 15% by
weight methylated rapeseed ail, and also 5% by weight of customary emulsifiers and pH modifiers. Especially preferred
oil additives comprise alkyl esters of Cg_,, fatty acids, especially the methyl derivatives of C4,_44 fatty acids, for example
the methyl esters of lauric acid, palmitic acid and oleic acid, being of importance. Those esters are known as methyl
laurate (CAS-111-82-0), methyl palmitate (CAS-112-39-0) and methyl oleate (CAS-112-62-9). A preferred fatty acid
methyl ester derivative is Emery® 2230 and 2231 (Cognis GmbH). Those and other oil derivatives are also known from
the Compendium of Herbicide Adjuvants, 5th Edition, Southern lllinois University, 2000. Another preferred adjuvant is
Adigor® (Syngenta AG) which is a methylated rapeseed oil-based adjuvant.

[0050] The application and action of the oil additives can be further improved by combination with surface-active
substances, such as non-ionic, anionic or cationic surfactants. Examples of suitable anionic, non-ionic and cationic
surfactants are listed on pages 7 and 8 of W097/34485. Preferred surface-active substances are anionic surfactants of
the dodecylbenzylsulfonate type, especially the calcium salts thereof, and also non-ionic surfactants of the fatty alcohol
ethoxylate type. Special preference is given to ethoxylated C, 5, fatty alcohols having a degree of ethoxylation of from
5 to 40. Examples of commercially available surfactants are the Genapol types (Clariant AG). Also preferred are silicone
surfactants, especially polyalkyl-oxide-modified heptamethyltriloxanes which are commercially available e.g. as Silwet
L-77®, and also perfluorinated surfactants. The concentration of the surface-active substances in relation to the total
additive is generally from 1 to 30% by weight. Examples of oil additives consisting of mixtures of il or mineral oils or
derivatives thereof with surfactants are Edenor ME SU®, Turbocharge® (Syngenta AG, CH) or ActipronC (BP Oil UK
Limited, GB).

[0051] If desired, itis also possible for the mentioned surface-active substances to be used in the formulations on their
own, that is to say, without oil additives.

[0052] Furthermore, the addition of an organic solvent to the oil additive/surfactant mixture may contribute to an
additional enhancement of action. Suitable solvents are, for example, Solvesso® (ESSO) or Aromatic Solvent® (Exxon
Coarporation). The concentration of such solvents can be from 10 to 80% by weight of the total weight. Oil additives that
are present in admixture with solvents are described, for example, in US-A-4,834,908. A commercially available oil
additive disclosed therein is known by the name MERGE® (BASF Corporation). A further oil additive that is preferred
according to the invention is SCORE® (Syngenta Crop Protection Canada).

[0053] In addition to the oil additives listed above, for the purpose of enhancing the action of the compositions according
to the invention it is also possible for formulations of alkylpyrrolidones (e.g. Agrimax®) to be added to the spray mixture.
Formulations of synthetic lattices, e.g. polyacrylamide, polyvinyl compounds or poly-1-p-menthene (e.g. Bond®, Courier®
or Emerald®) may also be used. It is also possible for solutions that contain propionic acid, for example Eurogkem Pen-
e-trate®, to be added to the spray mixture as action-enhancing agent.

[0054] Formulated compositions of the invention generally comprise from 0.1 to 99% by weight, especially from 0.1
to 95% by weight, of the polymorph and a herbicide and from 1 to 99.9% by weight of a formulation adjuvant which
preferably includes from 0 to 25% by weight of a surface-active substance. Whereas commercial products will preferably
be formulated as concentrates, the end user will normally employ dilute formulations.

[0055] Various methods and techniques are suitable for using the polymorphs or compositions containing them for
protecting crop plants from the harmful actions of herbicides, such as, for example, the following:

i) Seed dressing

[0056] Dressing of the seed with the polymorph formulated as a wettable powder by shaking in a vessel until uniform
distribution over the seed surface is achieved (dry dressing). About1 to 5009 of polymorph (4g to 2kg of wettable powder)
per 100 kg of seed are used here.

[0057] Thedressingofthe seedorthe treatment of the sprouted seed are of course the preferred methods of application,
because the treatment with the polymorph is directed entirely at the target crop. As a rule, 1 to 1000g of polymorph,
preferably 5 to 250g of polymorph are used per 100 kg of seed, it being possible to deviate upwards or downwards from
the limit concentrations stated (repeat dressing), depending on the methods, which also allows the addition of other
active compounds or micronutrients.

ii) Application as a tank mix
[0058] A liquid processed mixture of polymorph and herbicide (reciprocal ratio of amounts between 10:1 and 1:100)

is used, the application rate of herbicide being 0.005 to 5.0 kg per hectare. Such tank mixes are applied before or after
sowing.



rostlin, které staly tolerantni k herbicidim zpisoby genetického inzenyrstvi, zahrnuji napt.
odridy kukufice odolné vuci glyfosatu a glufosinatu, které jsou komeréné dostupné pod

obchodnimi nazvy RoundupReady® a LibertyLink®.

Rostlinami se také rozumi rostliny, které se staly rezistentni ke Skodlivému hmyzu zptsoby
genetického inZenyrstvi, naptiklad Bt kukufice (odolna vuci evropskému zavije¢i kukuficnému),
Bt bavina (odolna viéi kvétopasu bavilnikovému) a také Bt brambory (odolné vi¢i mandelince
bramborové). Mezi piiklady Bt kukufice patii hybridy kukufice Bt 176 NK® (Syngenta Seeds).
Piiklady transgennich rostlin obsahujicich jeden nebo vice gend, které koduji insekticidni
rezistenci a exprimuji jeden nebo vice toxint, jsou KnockOut® (kukufice), Yield Gard®
(kukufice), NuCOTIN33B® (bavina), Bollgard® (bavlna), NewLeaf® (brambory),
NatureGard® a Protexcta®. Rostlinami se také rozumi rostliny, které se staly rezistentni ke
Skodlivému hmyzu zplsoby genetického inzenyrstvi, naptiklad Bt kukufice (odolna vuci
evropskému zavije¢i kukufiénému), Bt bavlna (odolna vici kvétopasu bavinikovému) a také Bt
brambory (odolné vi¢i mandelince bramborové). Mezi piiklady Bt kukufice patii hybridy
kukutice Bt 176 NK® (Syngenta Seeds). Ptiklady transgennich rostlin obsahujicich jeden nebo
vice gent, které koduji insekticidni rezistenci a exprimuji jeden nebo vice toxini, jsou
KnockOut® (kukufice), Yield Gard® (kukufice), NuCOTIN33B® (bavlna), Bollgard® (bavlna),
NewLeaf® (brambory), NatureGard® a Protexcta®. Rostliny nebo jejich semena mohou byt jak
odolné vici herbicidim, tak zaroven odolné vuci pisobeni hmyzu (,,nahromadéné* transgenni
udalosti). Osivo mize mit napiiklad schopnost exprimovat insekticidni Cry3 protein a soucasné
byt tolerantni k glyfosatu. Mezi znaky patfi ty, které zvySuji obranu rostlin proti hmyzu,
pavouktm, hlisticim a slimdkim a hlemyzdim na zékladé toxinl tvofenych v rostlinach,
zejména téch, které se tvofi v rostlinach genetickym materidlem z Bacillus thuringiensis
(napiiklad pomoci geni CrylA(Al), CrylA(b), CrylA(c), CryllA, CrylllA, CryllIB2, Cry9c,
Cry2Ab, Cry3Bb a CrylF a také jejich kombinaci). Mezi znaky patfi také ty, které chrani rostlinu
proti plisnim, bakteriim a virim systémov¢ ziskanou rezistenci (SAR), systeminem, fytoalexiny,

elicitory a geny rezistence a odpovidajicim zptisobem exprimovanymi proteiny a toxiny.

Rostliny nebo jejich semena mohou byt jak odolné vici herbicidim, tak zaroven odolné vici
pisobeni hmyzu (,,nahromadéné“ transgenni udalosti). Osivo muze mit napiiklad schopnost

exprimovat insekticidni Cry3 protein a souc¢asné byt tolerantni k glyfosatu.
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EP 2812 312 B1
iii) Application into the seed furrow

[0059] The polymorph is introduced into the open sown seed furrow as a wettable powder or as granules. After the
seed furrow has been covered, the herbicide is applied by the pre-emergent method in a conventional method.

iv) Controlled release of the polymorph

[0060] The polymorph is absorbed in solution on to mineral carrier granules or polymerised granules (urea/formalde-
hyde) and dried. A coating which allows the polymorph to be released over a certain period of time can optionally be
applied (coated granules).

[0061] In particular, preferred formulations have the following composition (% = per cent by weight; active mixture of
active compounds means the mixture of a compound of formula | with a herbicide):

Dusts
Active mixture of active compounds: 0.1 to 10%, preferably 0.1 to 5%
Solid carrier: 99.9% to 90%, preferably 99.9 to 99%

Suspension concentrates
Active mixture of active compounds: 5 to 75%, preferably 10 to 50%
Water: 94 to 24%, preferably 88 to 30%
Surface-active agent: 1 to 40%, preferably 2 to 30%

Wettable powders
Active mixture of active compounds: 0.5 to 90%, preferably 1 to 80%

Surface-active agent: 0.5 to 20%, preferably 10 to 15%

Solid carrier: 5 to 95%, preferably 15 to 90%
Granules

Active mixture of active compounds: 0.1 to 30%, preferably 0.1 to 15%

Solid carrier: 99.5 to 70%, preferably 97 to 85%

Formulation examples for mixtures of the polymorph of the invention with a herbicides (% =% by weight; EO = ethylene
oxide)

[0062]
Formulation 1. Wettable powders a) b) c) d)
active compound mixture 5% 25% 50% 80%
sodium lignosulfonate 4% - 3% -
sodium lauryl sulphate 2% 3% - 4%
sodium diisobutylnaphthalene-sulfonate - 6% 5% 6%
octylphenol polyglycol ether (7-8 mol EQ) - 1% 2% -
highly dispersed silicic acid 1% 3% 5% 10%
kaolin 88% 62% 35% -

[0063] The active compound mixture is mixed thoroughly with the adjuvants and the resulting mixture is thoroughly
ground in a suitable mill, affording wettable powders which can be diluted with water to give suspensions of any desired
concentration.



Rostlinami se také rozumi rostliny, které se ziskavaji konvenénimi metodami $lechténi nebo
genetického inzenyrstvi a obsahuji takzvané vystupni znaky (napf. zlepSenad stabilita pfi

skladovani, vyssi nutriéni hodnota a zlepSena chut’).

Rostliny a rostlinné odriidy ziskané zptsoby genetického inzenyrstvi, poptipadé v kombinaci s
konvenénimi zplsoby, a jejich ¢asti mohou byt oSetieny polymorfy a kompozicemi podle tohoto
vynalezu. Rostlinnymi odridami se rozumi rostliny s novymi vlastnostmi (,,znaky*), které byly
ziskany konvenénim $lechténim, mutagenezi nebo technikami rekombinantni DNA. Muze se
jednat o odridy, biotypy nebo genotypy. V zavislosti na druhu rostlin nebo rostlinnych
odriidach, jejich umisténi a podminkach ristu (pidy, klima, vegetacni obdobi, stravé) mize
oSetfeni podle tohoto vyndlezu vést také k superaditivnim ,synergickym® ucinkiim. Tak
napfiklad jsou mozné snizené aplikacni rychlosti a/nebo rozsifeni spektra ucinnosti a/nebo
zvySeni aktivity latek a kompozic, které mohou byt pouzity podle tohoto vynalezu, lepsi rust
rostlin, zvySena tolerance k vysokym nebo nizkym teplotdm, zvySend tolerance k suchu nebo
obsahu vody ¢i soli v pidé€, zvySena Gcinnost kveteni, snadnéjsi sklizen, zrychlené zrani, vyssi
vynosy sklizng, vyssi kvalita a/nebo vyssi nutriéni hodnota sklizenych produktt, vyssi stabilita
pii skladovani a/nebo lepsi zpracovatelnost sklizenych produktii, coz piekracuje ucinky, které
byly ve skutecnosti ocekavany. Mezi vyhodné transgenni rostliny nebo rostlinné odridy (ziskané
genetickym inzenyrstvim), které maji byt osetieny podle tohoto vynalezu, patii vSechny rostliny,
které na zakladé genetické modifikace ziskaly geneticky materiél, ktery témto rostlindm piinasi
obzvlaste¢ vyhodné uzitetné znaky. Ptikladem takovych znakl je lepSi rist rostlin, zvySena
tolerance k vysokym nebo nizkym teplotam, zvySena tolerance k suchu nebo obsahu vody ¢i soli
v pide, zvySend ucinnost kveteni, snadnéjsi sklizen, zrychlené zrani, vyssi vynosy sklizné, vyssi
kvalita a/nebo vyssi nutri¢ni hodnota sklizenych produktii, vyssi stabilita pfi skladovani a/nebo
lepsi zpracovatelnost sklizenych produkttl. Dalsimi ptiklady takovych znakd je lep$i ochrana
rostlin proti zivo¢isnym a mikrobidlnim $ktidctim, jako je napiiklad hmyz, roztoci, fytopatogenni
houby, bakterie a/nebo viry, a také zvySena tolerance rostlin k urCitym herbicidné ucinnym
latkam. Mezi piiklady transgennich rostlin, které lze uvést, patii vyznamné plodiny, jako jsou
obiloviny (pSenice, ryze), kukufice, sdjové boby, brambory, cukrova fepa, rajcata, hrach a dalsi
odrudy zeleniny, bavlna, tabak, fepka olejka a také ovocné rostliny (s plody: jablka, hrusky,
citrusové plody a hrozny), a zvlastni diraz je kladen na kukufici, s6jové boby, brambory, bavinu,

tabak a fepku olejku.
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Formulation 2. Coated granules a) b) c)
active compound mixture 0.1% 5% 15%
highly dispersed silicic acid 0.9% 2% 2%

inorganic carrier (diameter 0.1-1 mm) e.g. CaCO50r Si0O, 99.0% 93%  83%

[0064] The active compound mixture is dissolved in methylene chloride and applied to the carrier by spraying, and
the solvent is then evaporated off in vacuo.

Formulation 3. Coated granules a) b) c)
active compound mixture 0.1% 5% 15%
polyethylene glycol MW 200 1.0% 2% 3%
highly dispersed silicic acid 0.9% 1% 2%

inorganic carrier (diameter 0.1-1 mm) e.g. CaCO30rSi0, 98.0% 92% 80%

[0065] The finely ground active compound mixture is uniformly applied, in a mixer, to the carrier moistened with
polyethylene glycol. Non-dusty coated granules are obtained in this manner.

Formulation 4. Extruded granules  a) b) c) d)
active compound mixture 0.1% 3% 5% 15%
sodium lignosulfonate 1.5% 2% 3% 4%
carboxymethylcellulose 1.4% 2% 2% 2%
kaolin 97.0% 93% 90% 79%

[0066] The active compound mixture is mixed and ground with the adjuvants, and the mixture is moistened with water.

The mixture is extruded and then dried in a stream of air.

Formulation 5. Dusts a) b) c)
active compound mixture  0.1% 1% 5%
talcum 39.9% 49% 35%
kaolin 60.0% 50% 60%

Ready-to-use dusts are obtained by mixing the active compound mixture with the carriers and grinding the mixture in a

suitable mill.
Formulation 6. Suspension concentrates  a) b) c) d)
active compound mixture 3% 10% 25% 50%
ethylene glycol 5% 5% 5% 5%
nonylphenol polyglycol ether (15 molEQ) - 1% 2% -
sodium lignosulfonate 3% 3% 4% 5%
carboxymethylcellulose 1% 1% 1% 1%
37% aqueous formaldehyde solution 02% 02% 02% 02%
silicone oil emulsion 08% 08% 08% 08%
water 87% 79% 62% 38%

[0067] The finely ground active compound mixture is intimately mixed with the adjuvants, giving a suspension con-
centrate from which suspensions of any desired concentration can be obtained by dilution with water.

[0068] It is often more practical to formulate the polymorph and the herbicide individually and then to bring them
together as a 'tank mix’ in water in the application equipment in the desired mixing ratio shortly before application.
[0069] The compositions and formulations of the present invention can also be used in combination with other active
ingredients, e.g. other herbicides, and/or insecticides, and/or acaricides, and/or nematocides, and/or molluscicides,
and/or fungicides, and/or plant growth regulators. Such mixtures, and the use of such mixtures to control weeds and/or
undesired plant growth form yet further aspects of the invention.

[0070] Where the Form 2 polymorph of the invention is combined with at least one herbicide, the following herbicides
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Pojem ,,plevel”, jak se zde pouziva, znamena jakoukoliv nezadouci rostlinu, a zahrnuje tak nejen

agronomicky vyznamné plevely, jak jsou popsany niZe, ale také divoce rostouci rostliny.

Kompozice podle tohoto vynalezu jsou vhodné pro vSechny bézné zpisoby aplikace v
zem&dg€lstvi, jako je naptiklad aplikace pied vyskytem, aplikace po vyskytu a oSetfeni semen. V
zavislosti na zamySleném pouziti muze byt polymorf podle tohoto vynalezu pouzit pro
predupravu semen plodin (oSetfeni semen nebo fizkll) nebo mize byt zaveden do pudy pied
zasetim nebo po zaseti. Nicméné muze byt také aplikovan samostatné nebo spole¢né s
herbicidem pied objevenim rostlin nebo po tom. OSeteni rostlin nebo semen polymorfem muze
byt proto v zasad¢ provadéno nezavisle na dobé aplikace herbicidu. Zpravidla je vyhodné
oSetieni rostlin soucasnou aplikaci herbicidu a polymorfu (napft. jako smés v nadrzi). Aplikacni
pomér polymorfu k herbicidu, ktery ma byt aplikovan, do zna¢né miry zavisi na zptsobu pouziti.
Pfi oSetfovani pole se zpravidla aplikuje 0,001 az 5,0 kg polymorfu / ha, s vyhodou 0,01 az 0,5
kg polymorfu / ha, a zpravidla mezi 0,005 az 2 kg herbicidu / ha, ale s vyhodou 0,001 az 1 kg /
ha. Pfi upravé osiva se obecné aplikuje 0,001 az 10 g polymorfu / kg osiva, s vyhodou 0,05 az 2

g polymorfu / kg osiva.

Kompozice podle tohoto vynalezu (obsahujici polymorfy podle tohoto vynalezu a s vyhodou
herbicid) jsou s vyhodou formulovany riznymi zptsoby za pouziti slozek formulace, jako jsou

nosice, rozpoustédla a povrchove aktivni latky, jak je popsano dale.

Formulované kompozice mohou byt v riznych fyzikalnich formach. U kompozic obsahujicich
polymorfy podle tohoto vynalezu, ale bez herbicidné ucinnych slozek, mohou byt napf. ve formé
prachovych praski, geld, smacitelnych praskt, ve vodé dispergovatelnych granuli, ve vodé
dispergovatelnych tablet, Sumivych pelet, vodnych disperzi, olejovych disperzi, suspoemulzi,
kapslovych suspenzi, suspenznich koncentratli, emulgovatelnych granuli, impregnovanych
polymernich filmt nebo v dal$ich formach znamych napf z dokumentu Manual on Development
and Use of FAO Specifications for Plant Protection Products (Pfirucka o vyvoji a pouziti
specifikaci FAO pro pfipravky na ochranu rostlin), 5. vydani, 1999. Pokud se jeden nebo vice
herbicidi kombinuje s polymorfem podle tohoto vynalezu, mohou byt pfitomny v kapalném
nebo pevném stavu: konvence pojmenovani znamena, ze takové formulace budou pojmenovany
podle zastoupeni herbicidné G¢innych slozek a nikoli podle polymorfu safeneru slouceniny 1, a
jsou tak mozné dalsi typy formulaci. Formulované kompozice mohou byt ve formé koncentratii,

které jsou pied pouzitim ziedény, i kdyz mohou byt vyrobené také formulace piipravené k
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are particularly preferred: acetochlor, acifluorfen, acifluorfen-sodium, aclonifen, acrolein, alachlor, alloxydim, allyl alcohal,
ametryn, amicarbazone, amidosulfuron, aminocyclopyrachlor, aminopyralid, amitrole, ammonium sulfamate, anilofos,
asulam, atrazine, aviglycine, azafenidin, azimsulfuron, BCPC, beflubutamid, benazolin, bencarbazone, benfluralin, ben-
furesate, bensulfuron, bensulfuronmethyl, bensulide, bentazone, benzfendizone, benzobicyclon, benzofenap, bicyclopy-
rone, bifenox, bilanafos, bispyribac, bispyribac-sodium, borax, bromacil, bromobutide, bromophenoxim, bromoxynil,
butachlor, butafenacil, butamifos, butralin, butroxydim, butylate, cacodylic acid, calcium chlorate, cafenstrole, carbeta-
mide, carfentrazone, carfentrazone-ethyl, CDEA, CEPC, chlorflurenol, chlorflurenol-methyl, chloridazon, chlorimuron,
chlorimuron-ethyl, chloroacetic acid, chlorotoluron, chlorpropham, chlorsulfuron, chlorthal, chlorthal-dimethyl, cinidon-
ethyl, cinmethylin, cinosulfuron, cisanilide, clethodim, clodinafop, clodinafop-propargyl, clomazone, clomeprop, clopyral-
id, cloransulam, cloransulam-methyl, CMA, 4-CPB, CPMF, 4-CPP, CPPC, cresol, cumyluron, cyanamide, cyanazine,
cycloate, cyclosulfamuron, cycloxydim, cyhalofop, cyhalofop-butyl, 2,4-D, 3,4-DA, daimuron, dalapon, dazomet, 2,4-DB,
3,4-DB, 2,4-DEB, desmedipham, desmetryn, dicamba, dichlobenil, ortho-dichlorobenzene, para-dichlorobenzene,
dichlorprop, dichlorprop-P, diclofop, diclofop-methyl, diclosulam, difenzoquat, difenzoquat metilsulfate, diflufenican, di-
flufenzopyr, dimefuron, dimepiperate, dimethachlor, dimethametryn, dimethenamid, dimethenamid-P, dimethipin,
dimethylarsinic acid, dinitramine, dinoterb, diphenamid, dipropetryn, diquat, diquat dibromide, dithiopyr, diuron, DNOC,
3,4-DP, DSMA, EBEP, endothal, EPTC, esprocarb, ethalfluralin, ethametsulfuron, ethametsulfuronmethyl, ethephon,
ethofumesate, ethoxyfen, ethoxysulfuron, etobenzanid, fenoxaprop, fenoxaprop-P, fenoxaprop-ethyl, fenoxaprop-P-
ethyl, fenoxasulfone, fentrazamide, ferrous sulfate, flamprop-M, flazasulfuron, florasulam, fluazifop, fluazifop-butyl, flu-
azifop-P, fluazifop-P-butyl, fluazolate, flucarbazone, flucarbazone-sodium, flucetosulfuron, fluchloralin, flufenacet, flufen-
pyr, flufenpyr-ethyl, flumetralin, flumetsulam, flumiclorac, flumiclorac-pentyl, flumioxazin, flumipropin, fluometuran, fluor-
oglycofen, fluoroglycofenethyl, fluoxaprop, flupoxam, flupropacil, flupropanate, flupyrsulfuron, flupyrsulfuronmethyl-so-
dium, flurenol, fluridone, flurochloridone, fluroxypyr, flurtamaone, fluthiacet, fluthiacet-methyl, fomesafen, foramsulfuron,
fosamine, glufosinate, glufosinate-ammonium, glyphosate, halosulfuron, halosulfuron-methyl, haloxyfop, haloxyfop-P,
HC-252, hexazinone, imazamethabenz, imazamethabenz-methyl, imazamox, imazapic, imazapyr, imazaquin, im-
azethapyr, imazosulfuron, indanofan, indaziflam, iodomethane, iodosulfuron, iodosulfuron-methyl-sodium, ioxynil, ip-
fencarbazone, isoproturon, isouron, isoxaben, isoxachlortole, isoxaflutole, isoxapyrifop, karbutilate, lactofen, lenacil,
linuron, MAA, MAMA, MCPA, MCPA-thioethyl, MCPB, mecoprop, mecoprop-P, mefenacet, mefluidide, mesosulfuron,
mesosulfuron-methyl, mesotrione, metam, metamifop, metamitron, metazachlor, metazosulfuron, methabenzthiazuron,
methazole, methylarsonic acid, methyldymron, methyl isothiocyanate, metobenzuron, metobromuron, metolachlor, S-
metolachlor, metosulam, metoxuron, metribuzin, metsulfuron, metsulfuron-methyl, MK-616, molinate, monolinuron, mon-
osulfuron, monosulfuron-ester, MSMA, naproanilide, napropamide, naptalam, NDA-402989, neburon, nicosulfuron,
nipyraclofen, n-methyl glyphosate, nonanoic acid, norflurazon, oleic acid (fatty acids), orbencarb, orthosulfamuron, oryza-
lin, oxadiargyl, oxadiazon, oxasulfuron, oxaziclomefone, oxyfluorfen, paraquat, paraquat dichloride, pebulate, pendime-
thalin, penoxsulam, pentachlorophenol, pentanochlor, pentoxazone, pethoxamid, petrolium oils, phenmedipham, phen-
medipham-ethyl, picloram, picolinafen, pinoxaden, piperophos, potassium arsenite, potassium azide, pretilachlor, prim-
isulfuron, primisulfuron-methyl, prodiamine, profluazol, profoxydim, prohexadione-calcium, prometon, prometryn,
propachlor, propanil, propaquizafop, propazine, propham, propisochlor, propoxycarbazone, propoxycarbazone-sodium,
propyzamide, prosulfocarb, prosulfuron, pyraclonil, pyraflufen, pyraflufen-ethyl, pyrasulfotole, pyrazolynate, pyrazosul-
furon, pyrazosulfuron-ethyl, pyrazoxyfen, pyribenzoxim, pyributicarb, pyridafol, pyridate, pyriftalid, pyriminobac, pyrim-
inobac-methyl, pyrimisulfan, pyrithiobac, pyrithiobac-sodium, pyroxasulfone, pyroxulam, quinclorac, quinmerac, quin-
oclamine, quizalofop, quizalofop-P, quizalofop-ethyl, quizalofop-P-ethyl, rimsulfuron, saflufenacil, sethoxydim, siduron,
simazine, simetryn, SMA, sodium arsenite, sodium azide, sodium chlorate, sulcotrione, sulfentrazone, sulfometuron,
sulfometuron-methyl, sulfosate, sulfosulfuron, sulfuric acid, tar oils, 2,3,6-TBA, TCA, TCA-sodium, tebutam, tebuthiuron,
tefuryltrione, tembotrione, tepraloxydim, terbacil, terbumeton, terbuthylazine, terbutryn, thenylchlor, thiazafluron, thiaz-
apyr, thifensulfuron, thiencarbazone, thifensulfuron-methyl, thiobencarb, tiocarbazil, topramezone, tralkoxydim, triafa-
mone, tri-allate, triasulfuron, triaziflam, tribenuron, tribenuron-methyl, tricamba, triclopyr, trietazine, trifloxysulfuron, tri-
floxysulfuron-sodium, trifluralin, triflusulfuron, triflusulfuron-methyl, trifop, trifopmethyl, trihydroxytriazine, trinexapac-
ethyl, tritosulfuron, [3-[2-chloro-4-fluoro-5-(1-methyl-6-trifluoromethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)phe-
noxy]-2-pyridyloxylacetic acid ethyl ester (CAS RN 353292-31-6), 4-amino-3-chloro-6-(4-chloro-2-fluoro-3-methoxyphe-
nyl)-2-pyridinecarboxylic acid (CAS RN 943832-60-8) and 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(difluoromethyl)-3-py-
ridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one.

[0071] Particularly preferred combinations are the polymorph of Form 2 and ametryn, atrazine, bicyclopyrone, cino-
sulfuron, clodinafop-propargyl, clomazone, dicamba, dimethachlor, diquat, fluazifop-p-butyl, fomesafen, glyphosate,
mesotrione, molinate, napropamide, S-metolachlor, nicosulfuron, paraquat, pinoxaden, pretilachlor, primisulfuron, pro-
metryn, prosulfocarb, prosulfuron, pyridate, pyriftalid, tralkoxydim, triasulfuron and trifloxysulfuron-sodium.

[0072] Whilst compositions comprising the polymorph of the invention and another herbicide are explicitly disclosed
above, the skilled man will appreciate that the invention extends to three-way, and further multiple combinations com-
prising the above two-way mixtures.
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pouziti. K fedéni se muze pouzivat napfiklad voda, tekutd hnojiva, mikroziviny, biologické

organismy, olej nebo rozpoustédla.

Formulované kompozice mohou byt pfipraveny napt. smichanim polymorfu a volitelného
herbicidu se slozkami formulace, aby se ziskaly kompozice ve formé jemné rozmélnénych
pevnych latek, granuli nebo disperzi. Uginné slozky mohou byt také formulovany s dal§imi
slozkami, jako jsou jemné rozmélnéné pevné latky, mineralni oleje, oleje rostlinného nebo
zivo¢isného puvodu, modifikované oleje rostlinného nebo zivocisného ptivodu, organicka
rozpoustédla, voda, povrchové aktivni latky nebo jejich kombinace. Aktivni slozky mohou byt
také obsazeny ve velmi jemnych mikrokapslich sestavajicich z polymeru. Mikrokapsle maji
obvykle prumér od 0,1 do 500 mikrometrd. Typicky budou obsahovat ¢inné slozky v mnozstvi
piiblizng od 25 do 95 % (hmotnostnich) na hmotnost kapsle. Uginné slozky mohou byt ve formé
monolitické pevné latky nebo ve formé jemnych Castic v pevné nebo kapalné disperzi. Mezi
zapouzdfovaci membrany patii napiiklad pfirodni nebo syntetické kaucuky, celuldza,
styrenové/butadienové kopolymery, polyakrylonitril, polyakrylat, polyestery, polyamidy,
polymocoviny, polyuretanu nebo chemicky modifikované polymery a Skrobové xantaty nebo
jiné znamé polymery. Alternativné mohou byt vytvoreny velmi jemné mikrokapsle, ve kterych je
ucinna slozka obsazena ve formé jemné¢ rozmélnénych ¢astic v pevné matrici zékladni latky, ale

mikrokapsle samy o sobé& nejsou zapouzdieny.

Komponenty formulace, které jsou vhodné pro pfipravu kompozic podle tohoto vynalezu, jsou
samy o sob& znamé. Jako kapalné nosi¢e se mohou pouzit: voda, toluen, xylen, petroléter,
rostlinné oleje, aceton, methylethylketon, cyklohexanon, anhydridy kyselin, acetonitril,
acetofenon, amylacetat, 2-butanon, butylenkarbonat, chlorbenzen, cyklohexan, cyklohexanol,
alkylestery kyseliny octové (napfiklad butylacetat, ethylacetat, isoamylacetat, amylacetat),
diacetonalkohol,  1,2-dichlorpropan, diethanolamin, p-diethylbenzen, diethylenglykol,
dietylenglykol abietat, ethylether, diethylenglykol-methylether, N, N-dimethylformamid,
dimethylsulfoxid, 1,4-dioxan, dipropylenglykol, dipropylenglykolmethylether,
dipropylenglykoldibenzoat, diproxitol, alkylpyrrolidon, 2-ethylhexanol, ethylenkarbonat, 1,1,1-
trichlorethan, 2-heptanon, alfa-pinen, d-limonen, ethyllaktat, ethylenglykol,
ethylenglykolbutyléter, ethylenglykolmethylether, gama-butyrolakton, glycerol, glycerolacetat,
glyceroldiacetat, glyceroltriacetat, hexadekan, hexylenglykol, isobornylacetat, isooktan, isoforon,
isopropylbenzen, isopropylmyristat, kyselina ~ mlécna, laurylamin,  mesityloxid,

methoxypropanol, methyl-isoamyl-keton, methylisobutylketon, methyl-laurat, methyl-oktanoat,
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[0073] For the avoidance of doubt, even if not explicitly stated above, the mixing partners of may also be in the form
of any suitable agrochemically acceptable ester or salt, as mentioned e.g. in The Pesticide Manual, Thirteenth Edition,
British Crop Protection Council, 2003.

[0074] Various aspects and embodiments of the present invention will now be illustrated in more detail by way of
example and the following Figure in which:

FIGURE 1 shows the powder X-ray diffraction patterns of the polymorphs of N-(2-methoxybenzoyl)-4-[(methylami-
nocarbonyl)amino] benzenesulfonamide named as Form 1, Form 2 and Form 3, wherein the diffraction traces of
Form 2 and 3 are those predicted from the single crystal structure and that of Form 1 is obtained through powder
X-ray diffraction analysis.

FIGURE 2 shows the powder X-Ray diffraction patterns of (a) Form 2, (b) Form 3 and (c) 50°C slurry analysed after
2 days.

FIGURE 3 shows the powder X-Ray diffraction patterns of (a) Form 1, (b) Form 2, (c) Form 3 and (d) 50°C slurry
analysed after 2 days (e) 60°C slurry analysed after 2 days.

FIGURE 4 shows the powder X-Ray diffraction patterns of (a) Form 2, (b) 60°C slurry analysed after 8 days and (c)
50°C slurry analysed after 8 days.

FIGURE 5 shows the powder X-Ray diffraction patterns of (a) Form 2 (b) Form 3, (c) 60°C slurry analysed after 8
days and (d) 50°C slurry analysed after 8 days.

EXAMPLES

1. Preparation of Polymorphs

[0075] The compound of formula (I) was prepared as described in US 5,215,570.
1a Preparation of polymorph Form 1

[0076] The compound of formula (1) prepared as described in US 5,215,5070, is taken up in ice water and the pre-
cipitated product is separated off and dried, yielding polymorph Form 1.

1b. Preparation of polymorph Form 2

[0077] 55ml of acetone was added to 4.6g of polymorph Form 1 and heated to reflux (56°C). 3mls of water was added
to form a pale yellow solution which was allowed to cool slowly. The resultant crystals were isolated by filtration and
dried. DSC analysis confirmed the presence of polymorph Form 2 with a melting point of 215°C.

1c. Seeded slurry conversion of Form 1 to Form 2

[0078] 300g of polymorph Form 1 was stirred with 1500g 30% water/acetone and heated to 60°C. The slurry was
seeded with 3g of polymorph Form 2. The conversion of Form 1 to Form 2 was monitored by DSC - after 1 hour, Form
1 was not detected by DSC. The crystals were collected by filtration under reduced pressure at 60°C, sucked dry on the
filter and then dried to constant weight in a vacuum oven at 40°C. The oven drying took 4 hours and 200g polymorph
Form 2 was produced with 97% purity (as assessed by DSC).

1d. Preparation of crystals of polymorph Form 2 for single crystal analysis

[0079] 0.5g of polymorph Form 2 and 2g of 50% ethyl acetate/acetonitrile were mixed. The resultant solution was left
for 120 days. During this time, the solvent level dropped and crystals became visible. The lid was removed from the vial
and the remaining solvent allowed to evaporate before the crystals were collected and analysed.

1e. Preparation of polymorph Form 3

[0080] 0.2g of polymorph Form 1 was dissolved in 15 to 20 mls of acetone at 45°C. Water was added to give a
water/acetone composition of 25% water. The resultant precipitate is stirred at 45°C. Samples taken after 30 minutes
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methyl-oleat, methylenchlorid, m-xylen, n-hexan, n-oktylamin, oktadekanova Kkyselina,
oktylaminacetat, kyselina olejova, oleylamin, o-xylen, fenol, polyethylenglykol (PEG),
propionova kyselina, propyllaktat, propylenkarbonat, propylenglykol-methylether, p-xylen,
toluen, triethylfosfat, triethylenglykol, kyselina xylensulfonova, parafin, minerdlni olej,
trichlorethylen, perchlorethylen, methanol, ethanol, isopropanol a alkoholy o vy$§i molekulové
hmotnosti, jako je amylalkohol, tetrahydrofurfurylalkohol, hexanol, oktanol, N-methyl-2-
pyrrolidon a podobné. Voda se zpravidla pouziva jako nosi¢ pii fedéni koncentrati. Vhodné
pevné nosice jsou napiiklad mastek, oxid titaniity, pyrofylit jil, oxid kiemicity, attapulgit jil,
kfemelina, vapenec, uhliitan vapenaty, bentonit, montmorillonit vapenaty, slupky z
bavlnikovych semen, pSeni¢né mouka, séjova mouka, pemza, dievéna moucka, mleté skofapky

vlasskych ofecht, lignin a podobné latky, jak je popsano napiiklad v CFR 180.1001. (c) a (d).

Velké mnozstvi povrchové aktivnich latek mtize byt s vyhodou pouzito ve formulacich, zejména
v téch formulacich, které jsou ur€eny k nafedéni nosi¢em pied pouzitim. Povrchové aktivni latky
mohou byt aniontové, kationtové, neiontové nebo polymerni a mohou byt pouzity jako
emulgatory, smacedla nebo suspendacni Cinidla nebo pro jiné ucely. Mezi typické povrchoveé
aktivni latky patfi napfiklad soli alkylsulfatd, jako je diethanolammonium laurylsulfat; soli
alkylarylsulfonatt, jako je dodecylbenzensulfonat vapenaty; alkylfenol / alkylenoxidové adicni
produkty, jako je nonylfenol-ethoxylat; alkohol / alkylenoxidové adi¢ni produkty, jako je
tridecylalkohol ethoxylat; mydla, jako je stearat sodny; soli alkylnaftalensulfonati, jako je
dibutylnaftalensulfonat sodny; dialkylestery sulfosukcinatu, jako je di(2-ethylhexyl)sulfosukcinat
sodny; estery sorbitolu, jako je sorbitol-oleat; kvarterni aminy, jako je
lauryltrimethylamoniumchlorid, polyethylenglykolové estery mastnych kyselin, jako je
polyethylenglykolstearat; blokové kopolymery ethylenoxidu a propylenoxidu; a soli mono- a
dialkylfosfatovych estert; a také dalsi latky popsané napi. v publikaci ,,McCutcheon's Detergents
and Emulsifiers Annual* MC Publishing Corp., Ridgewood New Jersey, 1981.

Mezi dalsi slozky, které mohou byt obvykle pouzity v téchto kompozicich, patii inhibitory
krystalizace, modifikatory viskozity, suspendac¢ni ¢inidla, barviva, antioxidanty, pénotvorna
¢inidla, absorbéry svétla, pomocné prostiedky pro michani, odpénovadla, komplexacni Cinidla,
neutraliza¢ni nebo pH modifikujici latky a pufry, inhibitory, vonné latky, smacedla, ¢inidla pro
zvySeni absorpce, mikronutrienty, plastifikatory, kluzna cinidla, lubrikanty, dispergatory,
zahus$t'ovadla, nemrznouci ¢inidla, mikrobicidy a také kapalna a tuha hnojiva. Piikladem

takového adjuvantu je siran amonny.
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showed the presence of polymorph Form 1. Samples taken after 5, 7 and 20 days show the presence of polymorph Form 3.
2. Analysis of polymorphs

[0081] After preparation by the methods detailed above, the samples were subject to analysis by powder X-ray dif-
fraction and/or single crystal X-ray diffraction and/or differential scanning calorimetry (DSC).

[0082] Powder X-ray diffraction analysis of solid material was carried out using the Briker D8 powder diffractometer.
Samples were mounted in Perspex sample holders and the samples flattened. The sample holder was rotated and X-
rays were collected from 4° to 34° 2-theta, with a scan time of 25 to 30 minutes depending on the pattern intensity.
[0083] Single crystal intensity data was collected on an Oxford Xcalibar PX Ultra diffractometer using Cu Ka radiation
((»=1.54056 A) with a graphite monochromator. The crystal was mounted in NVH oil at room temperature for data
collection. The data was solved using the CRYSTALS software package.

[0084] DSC was carried out using a Mettler Toledo DSC 820 pr DSC1. A sample loading of around 5mg was used
and this was heated from 25°C to 250°C at a rate of 10°C/minute on the DSC820 or from 40°C to 250°C at a rate of
10°C/minute on the DSC1. The lid of the DSC crucible was pierced to allow the escape of any gas formed during the
heating of the sample.

3. Stability of Polymorphs

[0085] Approximately 0.1g each of Form 1, Form 2 and Form 3 were added to 10ml of ethanol at 50°C and 60°C until
there were solids out of solution (a slurry). The temperature was maintained with stirring and the crystal form examined
after 2 and 8 days.

[0086] At50°C and 60°C after 2 days, Form 2 and Form 3 were still present as seen in Figure 1. There was no evidence
of Form 1.

[0087] Further slurrying for 8 days in total showed complete conversion to Form 2 at both temperatures, see Figure 3.

Claims

1. A crystalline polymorph of the compound of formula |,

wherein the polymorph is characterised by a powder X-ray diffraction pattern expressed in terms of 26 angles,
wherein the powder X-ray diffraction pattern comprises:

(a) at least one 20 angle value at 9.0 + 0.2; and
(b) one 20 angle value at 21.7 = 0.2; and
(c) at least three 26 angle values selected from the group comprising 7.7 = 0.2, 11.9 + 0.2, 13.4 = 0.2, 15.0
+0.2,15.6 + 0.2,16.1 + 0.2 and 18.0 = 0.2.
2. The crystalline polymorph of claim 1 which has a melting point of 216°C * 5°C.

3. The crystalline polymorph of claim 1 or claim 2, which has the following lattice parameters: a=19.38(5), b=7.34(5),
©=22.95(5), o = 90.00, P = 90.00, y = 90.00 and volume = 3264.8(5) A3.

4. An agricultural composition comprising a polymorph as claimed in any one of claims 1 to 3 and at least one agri-
culturally acceptable carrier or diluent.

5. The compaosition of claim 4, which further comprises at least one herbicide.
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Formulované kompozice podle tohoto vynalezu mohou dale obsahovat aditiva obsahujici olej
rostlinného nebo zivocisného plivodu, mineralni olej, alkylestery takovych oleji nebo smési
téchto oleju a olejovych derivati. Mnozstvi olejového aditiva v kompozici podle tohoto vynalezu
je obecné od 0,01 do 10 %, vztazeno na postiikovaci smés. Olejové aditivum miize byt pfidano
do postiikovaci nadrze v pozadované koncentraci po piipravé postiikové smési. Vyhodna
olejova aditiva zahrnuji mineralni oleje nebo olej rostlinného ptvodu, napiiklad fepkovy ole;j,
olivovy olej nebo slune¢nicovy olej, emulgovany rostlinny olej, jako je AMIGO® (Rhéne-
Poulenc Canada Inc.), alkylestery olejii rostlinného pivodu, naptiklad methylderivaty nebo olej
zivocisného puivodu, jako je rybi tuk nebo hovézi 11j. Vyhodné aditivum obsahuje naptiklad jako
ucinné slozky v podstaté 80 % (hmotnostnich) alkylesterti rybich olejii a 15 % (hmotnostnich)
methylovaného fepkového oleje a také 5% (hmotnostnich) obvyklych emulgatord a
modifikatort pH. Obzvlasté vyhodna olejova aditiva zahrnuji alkylestery Cg.p2 mastnych kyselin,
zejména methylové derivaty Cip1g mastnych Kyselin, napiiklad methylestery kyseliny laurové,
kyseliny palmitové a kyseliny olejové. Tyto estery jsou znamé jako methyllaurat (CAS-111-82-
0), methylpalmitat (CAS-112-39-0) a methyloleat (CAS-112-62-9). Vyhodnym methylesterovym
derivatem mastné kyseliny je Emery®™ 2230 a 2231 (Cognis GmbH). Tyto a dalsi derivaty oleje
jsou také znamé z publikace Compendium of Herbicide Adjuvants (Kompendium herbicidnich
adjuvantd), 5. vydani, Southern Illinois University, 2000. Dal§im vyhodnym adjuvantem je

Adigor” (Syngenta AG), co je latka na bazi metylovaného fepkového oleje.

Aplikace a pisobeni olejovych aditiv lze dale zlepsit kombinaci s povrchové aktivnimi latkami,
jako jsou neiontové, aniontové nebo kationtové povrchové aktivni latky. Priklady vhodnych
aniontovych, neiontovych a kationtovych povrchové aktivnich latek jsou uvedeny na stranach 7 a
8 dokumentu W097/34485. Vyhodnymi povrchové aktivnimi latkami jsou aniontové povrchové
aktivni latky typu dodecylbenzylsulfonatu, zejména jejich véapenaté soli, a také neiontové
povrchove aktivni latky typu ethoxylatu mastného alkoholu. Zvlasté vyhodné jsou ethoxylované
mastné alkoholy Ciz.0» majici stupenn ethoxylace od 5 do 40. Ptiklady komer¢né dostupnych
povrchové aktivnich latek jsou typu Genapol (Clariant AG). Vyhodné jsou také silikonové
povrchové aktivni latky, zejména heptamethyltriloxany modifikované polyalkyloxidem, které
jsou komer&n& dostupné, napf. jako Silwet L-77%, a také perfluorované povrchové aktivni ltky.
Koncentrace povrchové aktivnich latek ve vztahu k celkovému aditivu je obecné od 1 do 30 %

(hmotnostnich). Pfiklady olejovych aditiv sestavajicich ze smési oleje nebo mineralnich oleju
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6. A method for protecting crops of useful plants from the harmful effects of a herbicide, which comprises applying to
the locus of the useful plants a polymorph as claimed in any one of claims 1 to 3 or a composition of claim 4 or claim 5.

7. Amethod for combating weeds in crops of useful plants, which comprises treating the useful plants, seeds or cuttings
thereof or the locus of the useful plants simultaneously or at separate times with a herbicide and a polymorph as
claimed in any one of claims 1 to 3.

Patentanspriiche

1. Kiristallines Polymorph der Verbindung der Formel |,

O
O e
N—g \ N
H [l
A Va:
@

wobei das Polymorph durch ein in Form von 26-Winkel-Werten ausgedriicktes Pulver-Réntgenbeugungsmuster
gekennzeichnet ist, wobei das Pulver-Réntgenbeugungsmuster Folgendes umfasst:

(a) mindestens einen 20-Winkel-Wert bei 9,0 + 0,2 und

(b) einen 20-Winkel-Wert bei 21,7 + 0,2 und

(c) mindestens drei 26-Winkel-Werte aus der Gruppe umfassend 7,7 = 0,2, 11,9 + 0,2, 13,4 + 0,2, 15,0 = 0,2,
15,6 = 0,2, 16,1 + 0,2 und 18,0 = 0,2.

2. Kristallines Polymorph nach Anspruch 1, das einen Schmelzpunkt von 216°C + 5°C aufweist.

3. Kristallines Polymorph nach Anspruch 1 oder 2, das die folgenden Gitterparameter aufweist: a = 19,38(5), b =
7,34(5), ¢ = 22,95(5), a = 90,00, B = 90, 00, y = 90,00 und Volumen = 3264, 8(5) A3.

4. Landwirtschaftliche Zusammensetzung, umfassend ein Polymorph gemaf einem der Anspriiche 1 bis 3 und min-
destens einen landwirtschaftlich unbedenklichen Trager oder ein landwirtschaftlich unbedenkliches Verdiinnungs-
mittel.

5. Zusammensetzung nach Anspruch 4, die ferner mindestens ein Herbizid umfasst.

6. Verfahren zum Schiitzen von Nutzpflanzenkulturen vor den schadlichen Wirkungen eines Herbizids, bei dem man
aufden Standort der Nutzpflanzen ein Polymorph gemanR einem der Anspriiche 1 bis 3 oder eine Zusammensetzung
geman Anspruch 4 oder Anspruch 5 aufbringt.

7. Verfahren zum Bekampfen von Unkrautern in Nutzpflanzenkulturen, bei dem man die Nutzpflanzen, Samen oder
Stecklinge davon oder den Standort der Nutzpflanzen gleichzeitig oder zeitlich getrennt mit einem Herbizid und
einem Polymorph gemaR einem der Anspriiche 1 bis 3 behandelt.

Revendications

1. Polymorphe cristallin du composé de formule I,
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nebo jejich derivati s povrchové aktivnimi latkami jsou Edenor ME SU®, Turbocharge®

(Syngenta AG, Svycarsko) nebo ActipronC (BP Oil UK Limited, Velka Britanie).

Je-li to zadouci, je také mozné, aby uvedené povrchové aktivni latky byly pouzity ve

formulacich jako takové, to znamena bez olejovych aditiv.

Kromé toho miize k dal§imu zvySeni ucinku pfispét ptidani organického rozpoustédla do smési
olejové aditivum / povrchové aktivni latka. Vhodnymi rozpoustédly jsou napiiklad Solvesso®
(ESSO) nebo Aromatic Solvent® (Exxon Corporation). Koncentrace takovych rozpoustédel
muze byt od 10 do 80 % (hmotnostnich) z celkové hmotnosti. Olejova aditiva, ktera jsou
pfitomna ve smési s rozpoustédly, jsou popsana napiiklad v patentovém spisu US-A-4 834 908.
Komeréng dostupné olejové aditivum uvedené v tomto textu je zndmé pod ndzvem MERGE®
(BASF Corporation). Dalsim olejovym aditivem, které je vyhodné podle tohoto vynalezu, je

SCORE® (Syngenta Crop Protection Canada).

Vedle olejovych aditiv uvedenych vyse je za Gcelem zvySeni ti¢inku kompozic podle tohoto
vynalezu také mozné piidavat do postiikové smési piipravky alkylpyrrolidont (napiiklad
Agrimax®). Mohou byt rovn&z pouzité formulace syntetickych miizek, napi. polyakrylamid,
polyvinylové sloudeniny nebo poly-I-p-menthen (napiiklad Bond®, Courier® nebo Emerald®).
Rovnéz je mozné, aby do postiikové smési byly pfidany roztoky, které obsahuji kyselinu

propionovou, napiiklad Eurogkem Pen-e-trate®, jako ¢inidlo zvysujici uéinek.

Formulované kompozice podle tohoto vynalezu obecné obsahuji od 0,1 do 99 % (hmotnostnich),
zejména pak od 0,1 do 95 % (hmotnostnich), polymorfu a herbicidu a od 1 do 99,9 %
(hmotnostnich) formulaci adjuvantd, které vyhodné obsahuje od 0 do 25 % (hmotnostnich)
povrchové aktivni latky. Zatimco komeréni vyrobky budou s vyhodou formulovany jako

koncentraty, koncovy uzivatel bude obvykle pouzivat ziedéné formulace.

Razné zptisoby a techniky jsou vhodné pro pouziti polymorfii nebo kompozic, které je obsahuji,

pro ochranu plodin pfed $kodlivymi G¢inky herbicidi, jako jsou napiiklad nasledujici:

i) Osetieni osiv
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0]

au le polymorphe est caractérisé par un diagramme de diffraction sur poudre de rayons X exprimé en termes
d’angles 20, ou le diagramme de diffraction sur poudre de rayons X comprend :

(a) au moins une valeur d’angle 26 2 9,0 =~ 0,2 ; et

(b) une valeur d’angle 26 2 21,7 = 0,2 ; et

(c) au moins trois valeurs d’angle 20 choisies dans le groupe constitué par 7,7 = 0,2, 11,9 + 0,2, 13,4 = 0,2,
15,0 +0,2,15,6 = 0,2,16,1 = 0,2, et 18,0 = 0,2.

Polymorphe cristallin selon la revendication 1, ayant un point de fusion de 216°C *+ 5°C.

Polymorphe cristallin selon la revendication 1 ou la revendication 2, ayant les paramétres de réseau suivants : a =
19,38(5), b= 7,34(5), c= 22,95(5), a= 90,00, p= 90,00, v= 90,00 et volume= 3264,8(5) A3.

Composition agricole comprenant un polymorphe selon I'une quelconque des revendications 1 a 3 et au moins un
véhicule ou diluant acceptable sur le plan agricole.

Composition selon la revendication 4, comprenant en outre au moins un herbicide.

Méthode de protection de cultures de plantes utiles contre les effets néfastes d’un herbicide, comprenant 'application
au lieu ou se développent les plantes utiles d’'un polymorphe selon 'une quelconque des revendications 1 a 3 ou
d’une composition selon la revendication 4 ou la revendication 5.

Méthode de lutte contre des adventices dans des cultures de plantes utiles, comprenant le traitement des plantes

utiles, des graines ou des boutures de celles-ci ou du lieu ot se développent les plantes utiles, simultanément ou
a des moments séparés, par un herbicide et un polymorphe selon I'une quelconque des revendications 1 a 3.
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Osetfeni semen s polymorfem formulovanym jako smacitelny prasek tiepanim v nadobé¢, dokud
se nedosdhne rovnomérného rozdéleni na povrchu semena (suché oeteni). K tomuto ucelu se
pouziva piiblizné 1 az 500 g polymorfu (4 g az 2 kg smacitelné¢ho prasku) na 100 kg osiva.

Osetfeni semen nebo oSetieni nakliceného semena jsou samoziejmé upiednostiiované zpusoby
aplikace, protoze oSetfeni polymorfem je zaméfeno vyhradné na cilové plodiny. Zpravidla se
pouziva 1 az 1 000 g polymorfu, s vyhodou 5 az 250 g polymorfu na 100 kg semen, pfic¢emz je
mozné odchylit se smérem nahoru nebo dolti od uvedenych meznich koncentraci (opakované
oSetieni) v zavislosti na zplsobech, coz také umoziuje ptidani dalsich G¢innych sloucenin nebo

mikrozivin.

i) Aplikace jako smési v nadrzi
Pouzije se kapaln¢ zpracovana smés polymorfu a herbicidu (vzajemny pomér mnozstvi mezi
10:1 a 1:100), pticemz aplikaéni mnozstvi herbicidu je 0,005 az 5,0 kg na hektar. Takové smési

v nadrzi se aplikuji pfed vysevem nebo po vysevu.

iii) Aplikace do vysevni brazdy
Polymorf se zavadi do oteviené vysevni brazdy jako smacitelny prasek nebo jako granule. Po

zakryti vysevni brazdy se herbicid aplikuje preemergentnim zptsobem v obvyklém zptisobu.

iv) Kontrolované uvoliiovani polymorfu
Polymorf se absorbuje v roztoku na mineralnich granulich nosice nebo polymerovanych
granulich (mocovina/formaldehyd) a vysusi se. Povlak, ktery umoziiuje, aby byl polymorf po

urcitou dobu uvoliovan, mize byt piipadné aplikovan (potahované granule).

Vyhodné formulace maji zejména nasledujici kompozici (% = hmotnostni procenta,

aktivni smés ucinnych sloucenin znamena smés slouceniny vzorce I s herbicidem):

Prachové Castice

Aktivni smés G¢innych latek: 0,1 az 10 %, s vyhodou 0,1 az 5 %
Pevny nosic: 99,9 % az 90 %, s vyhodou 99,9 az 99 %
Suspenzni koncentraty

Aktivni smés ucinnych latek: 5 az 75 %, s vyhodou 10 az 50 %

Voda: 94 az 24%, s vyhodou 88 az 30%

FIG. 1
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Povrchové aktivni latka: 1 az 40%, s vyhodou 2 az 30%
Smacitelné prasky
Aktivni smés u¢innych latek: 0,5 az 90%, s vyhodou 1 az 80%

0,5 a7 20%, s vyhodou 10 az 15%
5 az 95%, s vyhodou 15 az 90%

Povrchov¢ aktivni latka:

Pevny nosic:

Granule
Aktivni smés uéinnych latek: 0,1 az 30%, s vyhodou 0,1 az 15%
Pevny nosic: 99,5 az 70%, s vyhodou 97 az 85%

Ptiklady formulaci pro smési polymorfu podle tohoto vynalezu s herbicidy (% = % hmotnostni;

EO = ethylenoxid)

Formulace 1. Smacitelné pragky a) b) c) d)

smés u¢innych latek 5% 25% 50% 80%

lignosulfonat sodny 4% - 3% -

laurylsulfat sodny 2% 3% - 4%
diisobutylnaftalensulfonat sodny - 6% 5% 6%
oktylfenolpolyglykolether (7-8 mol EO) - 1% 2% -

vysoce dispergovana kyselina kiemicita 1% 3% 5% 10%
kaolin 88% 62% 35% -

Smés ucinnych latek se dikladné promiché s adjuvanty a vysledna smés se dikladné rozemele
ve vhodném mlynu, ¢imz se ziskaji smacitelné prasky, které mohou byt zfedény vodou za vzniku

suspenze s libovolnou pozadovanou koncentraci.

Formulace 2. Potahované granule a) b) c)
smé&s G¢innych latek 01% 5% 15%
vysoce dispergovana kyselina kiemicita 09% 2% 2%

anorganicky nosi¢ (pramér 0,1-1 mm) napt. CaCO3 nebo SiO, 99,0%93% 83%
Smés ucinné slouceniny se rozpusti v methylenchloridu a aplikuje se na nosi¢ postiikem a

rozpoustédlo se odpaii ve vakuu.

Formulace 3. Potahované granule a) b) c)

FIG. 2
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smés ucinnych latek
polyethylenglykol MW 200

17

01% 5% 15%

vysoce dispergovana kyselina kiemicita

anorganicky nosi¢ (pramér 0,1-1 mm) napi. CaCO3 nebo SiO,

10% 2% 3%
09% 1%
98,0%92% 80 %

2%

Jemné rozmélnéna smés ucinnych latek je rovnomérné nanesena v mixéru na nosi¢ navlhceny

polyethylenglykolem. Timto zpisobem se ziskaji neprasné potahované granule.

Formulace 4. Extrudované granule a) b) c) d)
smgs ucinnych latek 0,1% 3% 5% 15%

15% 2% 3% 4%
karboxymetylceluloza 14% 2% 2% 2%

kaolin 97,0%93% 90% 79%

lignosulfonat sodny

Smés ucinnych latek se smicha a rozemele s adjuvanty a smés se zvlhéi vodou. Smés se

extruduje a pak se susi v proudu vzduchu.

Formulace 5. Prachové &astice a) b) C)
smgs ucinnych latek 0,1% 1% 5%

mastek 39,9%49% 35%

kaolin 60,0 %50 % 60 %

Prachové castice pfipravené k pouziti jsou ziskany smichanim smési uc¢innych latek s nosici a

rozemletim smési ve vhodném mlynu.

Formulace 6. Suspenzni koncentraty a) b) c) d)

smés G¢innych latek 3% 10% 25% 50%

ethylenglycol 5% 5% 5% 5%
nonylfenolpolyglycolether (15 mol EO) - 1% 2% -
lignosulfonat sodny 3% 3% 4% 5%
karboxymetylceluloza 1% 1% 1% 1%

37% vodny roztok formaldehydu 02% 02% 02% 02%
emulze silikonového oleje 08% 08% 0,8% 0,8%
voda 87% 79% 62% 38%

Jemné mleta smés Uéinnych latek se dikladné promicha s adjuvanty, ¢imz se ziska suspenzni
koncentrat, ze kterého se mohou ziedénim vodou ziskat suspenze libovolné pozadované

koncentrace.

FIG. 3
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Casto je mnohem prakti¢t&jsi formulovat polymorf a herbicid jednotlivé a pak je dat dohromady

jako ,,smés v nadrzi* ve vodé v aplikaénim zafizeni v pozadovaném sméSovacim poméru kratce

pted aplikaci.

Prostiedky a formulace podle piedkladaného vynalezu mohou byt také pouzity v kombinaci s
jinymi ucinnymi slozkami, napf. jiné herbicidy a nebo insekticidy a/nebo akaricidy a/nebo
nematocidy a/nebo moluscicidy a/nebo fungicidy a/nebo regulatory ristu rostlin. Takové smési a
pouziti takovych smési pro kontrolu plevelti a/nebo nezadouci rust rostlin tvoii dalsi aspekty

vynalezu.

V piipadé, ze polymorf formy 2 podle tohoto vynalezu v kombinaci s alesponi jednim
herbicidem, jsou nasledujici herbicidy zvlasté vyhodné: acetochlor, acifluorfen, acifluorfen-
sodik, aklonifen, akrolein, alachlor, alloxydim, allylalkohol, ametryn, amikarbazon,
amidosulfuron, aminocyklopyrachlor, aminopyralid, amitrol, sulfamat amonny, anilofos, asulam,
atrazin, aviglycin, azafenidin, azimsulfuron, BCPC, beflubutamid, benazolin, benkarbazon,
benfluralin, benfuresat, bensulfuron, bensulfuron-methyl, bensulid, bentazon, benzfendizon,
benzobicyklon, benzofenap, bicyklopyron, bifenox , bilanafos, bispyribac, bispyribac-sodik,
borax, bromacil, bromobutid, bromophenoxim, bromoxynil, butachlor, butafenacil, butamifos,
butralin, butroxydim, butylat, kyselina cacodylic, chlorecnan vapenaty, cafenstrol, carbetamid,
carfentrazon, carfentrazon-ethyl, CDEA, CEPC, chlorflurenol, chlorflurenol-methyl,
chloridazon, chlorimuron, chlorimuron-ethyl, kyselina chloroctova, chlorotoluron, chlorprop
Sunka, chlorsulfuron, chlorthal, chlorthal-dimethyl, cinidon-ethyl, cinmethylin, cinosulfuron,
cisanilide, clethodim, clodinafop, clodinafoppropargyl, klomazon, clomeprop, klopyralid,
cloransulam, cloransulam-methyl, CMA, 4-CPB, CPMF, 4-CPP, CPPC, kresol, cumyluron,
kyanamid, cyanazin, cykloat, cyklosulfamuron, cykloxydim, cyhalofop, cyhalofop-butyl, 2,4-D,
3,4-DA, daimuron, dalapon, dazomet, 2,4-DB, 3,4-DB, 2,4-DEB, desmedifam, desmetryn,
dicamba, dichlobenil, ortho-dichlorbenzen, para-dichlorbenzen, dichlorprop, dichlorprop-P,
diclofop, diclofop-methyl, diklosulamu, difenzoquat, difenzoquat metilsulfat, diflufenican,
diflufenzopyr, dimefuron, dimepiperat, dimethachlor, dimethametryn, dimethenamid,
dimethenamid-P, dimethipin, dimethylarsinové Kkyseliny, dinitramin, dinoterb, difenamid,
dipropetryn, diquat, diquat dibromid, dithiopyr, diuron, DNOC, 3,4-DP, DSMA, EBEP,
endothal, EPTC, Esprocarb, ethalfluralin, ethametsulfuron, ethametsulfuron-methyl, ethefon,
ethofumesate, ethoxy fen, ethoxysulfuronu, etobenzanid, fenoxaprop, fenoxaprop-P, fenoxaprop-

ethyl, fenoxaprop-P-ethyl, fenoxasulfone, fentrazamid, siran Zeleznaty, flamprop-M,

FIG. 4
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flazasulfuron, florasulam, fluazifop, fluazifop-butyl, fluazifop-P, fluazifop-P-butyl, fluazolat,
flukarbazon, flukarbazon-natrium, flucetosulfuron, fluchloralin, flufenacet, flufenpyr, flufenpyr-
ethyl, flumetralin, flumetsulam, flumiclorac, flumiclorac-pentyl, flumioxazin, flumipropin,
fluometuron, fluoroglycofen, fluoroglycofen-ethyl, fluoxaprop, flupoxamu, flupropacil,
flupropanat, flupyrsulfuron, flupyrsulfuron-methyl-natrium, flurenol, fluridon, flurochloridon,
fluroxypyr, flurtamon, fluthiacet, fluthiacet-methyl, fomesafen, foramsulfuron, fosamin,
glufosinat, glufosinat-amonium, glyfosat, halosulfuron, halosulfuron-methyl, haloxyfop,
haloxyfop-P, HC-252, hexazinon, imazamethabenz, imazamethabenz-methyl, imazamox,
imazapic, imazapyr, imazaquin, imazethapyr, imazosulfuron, indanofan, indaziflam, jodmethanu,
iodosulfuron, iodosulfuron-methyl-natrium, ioxynil, ipfencarbazone, isoproturon, isouron,
isoxaben, isoxachlortol, isoxaflutol, izoxapyrifop, karbutilat, laktofen, lenacil, linuron, MAA,
MAMA, MCPA, MCPA-thioethyl, MCPB, mekoprop, mekoprop-P, mefenacet, mefluidid,
mesosulfuron, mesosulfuron-methyl, mesotrion, metdm, metamifop, metamitron, metazachlor,
metazosulfuron, methabenzthiazuron, methazol, kyselina methylarsonovd, methyldymron,
methyl-isothiokyanat, metobenzuron, metobromuron, metolachlor, S-metolachlor, metosulam,
metoxuron, metribuzin, metsulfuron, metsulfuron-methyl, MK-616, molinat, monolinuron,
monosulfuron, monosulfuron-ester, MSMA, naproanilid, napropamid, naptalam, NDA-402989,
neburon, nicosulfuron, nipyraclofen, n-methyl glyfosatu, nonanové kyseliny, norflurazon,
kyselina olejova (mastné Kkyseliny), orbencarb, orthosulfamuron, oryzalin, oxadiargyl,
oxadiazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraquat, paraquat-dichlorid, pebulat,
pendimethalin, penoxsulam, pentachlorfenol, pe ntanochlor, pentoxazon, pethoxamid, Petrolium
oleje, fenmedifam, fenmedifam-ethyl, picloram, pikolinafen, pinoxaden, piperofos, arsenitan
draselny, azid draselny, pretilachlor, primisulfuron, primisulfuron-methyl, prodiamin, profluazol,
profoxydim, prohexadion-kalcium, prometon, prometryn , propachlor, propanil, propaquizafop,
propazin, propham, propisochlor, propoxykarbazon, natriumpropoxykarbazon, propyzamid,
prosulfocarb, prosulfuron, pyraclonil, pyraflufen, pyraflufen-ethyl, pyrasulfotol, pyrazolynat,
pyrazosulfuron, pyrazosulfuron-ethyl, pyrazoxyfen, pyribenzoxim, pyributicarb, pyridafol,
pyridat, pyriftalid, pyriminobac, pyriminobac-methyl, pyrimisulfan, pyrithiobac, pyrithiobac-
sodik, pyroxasulfon, pyroxulam, quinclorac, quinmerac, chinoklamin, quizalofop, quizalofop-P,
quizalofop-ethyl, quizalofop-P-ethyl, rimsulfuron, saflufenacil, sethoxydim, siduron, simazin,
simetryn, SMA, arzenit sodny, azid sodny, chlore¢nan sodny, sulcotrion, sulfentrazon,
sulfometuron, sulfometuron-methyl, sulfosat, sulfosulfuron, kyselina sirova, dehtové oleje, 2,3,6-
TBA, TCA, TCA-sodny, tebutam, tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbacil,
terbumeton, terbuthylazin, terbutryn, thenylchlor, thiazafluron, thiazopyr, thifensulfuron,

FIG. 5
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thiokarbazonu, thifensulfuron-methyl, thiobencarb, tiokarbazil, topramezon, tralkoxydim,
triafamon, tri-allat, triasulfuron, triaziflam, tribenuron, tribenuron-methyl, tricamba, triclopyr,
trietazin, trifloxysulfuron, trifloxysulfuron-sodny, trifluralin, triflusulfuron, triflusulfuron-
methyl, trifop, trifop-methyl, trihydroxytriazine, trinexapac-ethyl, tritosulfuron, [3-[2-chlor-4-
fluor-5-(1-methyl-6-trifluormethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)fenoxy]-2-
pyridyloxy] octové kyseliny (CAS RN 353292-31-6), 4-amino-3-chlor-6-(4-chlor-2-fluor-3-
methoxyfenyl)-2-pyridinkarboxylova kyselina (CAS RN 943832-60-8) a 4-hydroxy-3-[[2-(3-
methoxypropyl)-6-(difluormethyl)-3-pyridinyl]karbonyl]-bicyklo[3.2.1]okt-3-en-2-on.

Zvlasté vyhodnymi kombinacemi jsou polymorf formy 2 a ametryn, atrazin, bicyklopyron,
cinosulfuron, clodinafop-propargyl, clomazon, dicamba, dimethachlor, diquat, fluazifop-p-butyl,
fomesafen, glyfosat, mezotrion, molinat, napropamid, S-metolachlor, nicosulfuron, paraquat,
pinoxaden, pretilachlor, primisulfuron, prometryn, prosulfokarb, prosulfuron, pyridat, pyriftalid,

tralkoxydim, triasulfuron a trifloxysulfuron sodny.

Zatimco kompozice obsahujici polymorf podle tohoto vynalezu a dalsi herbicid jsou vyslovné
popsany vyse, odbornik v oboru oceni, ze vynalez pojima na trojslozkové a dalsi vicenasobné

kombinace obsahujici vyse uvedené dvojslozkové smési.

Aby se predeslo pochybnostem, i kdyz neni vyslovné uvedeno vySe, mohou byt smésovaci
slozky také ve formé jakéhokoliv vhodného agrochemicky pfijatelného esteru nebo soli, jak je
uvedeno napf. v dokumentu The Pesticide Manual (Pfirucka pesticidit), 13. vydani, British Crop

Protection Council, 2003.

Ruizné aspekty a provedeni piedkladaného vynalezu budou nyni podrobné&ji ilustrovany pomoci

ptikladd a nasledujicich obrazku, kde:

OBRAZEK 1 znazoriiuje praskové rentgenové difraktogramy polymorfii N-(2-methoxybenzoyl)-
4-[(methylaminokarbonyl)amino]benzensulfonamidu pojmenované jako forma 1, forma 2 a
forma 3, pfi¢emz difrakéni stopy formy 2 a 3 jsou ty, které jsou predvidany z monokrystalové

struktury a forma 1 se ziska praskovou rentgenovou difrakéni analyzou.
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OBRAZEK?2 znazornuje praskové rentgenové difrakéni vzory (a) formy 2, (b) formy 3 a (c)

50°C suspenze analyzované po 2 dnech.

OBRAZEK3 znazoriuje praskové rentgenové difrakéni vzory (a) formy 1, (b) formy 2, (c)
formy 3 a (d) 50°C suspenze analyzované po 2 dnech, (e) 60°C suspenze analyzované po 2

dnech.

OBRAZEK4 znazoriiuje praskové rentgenové difrakéni vzory (a) formy 2, (b) 60°C suspenze

analyzované po 8 dnech, (c) S0°C suspenze analyzované po 8 dnech.

OBRAZEKS znazoriiuje praskové rentgenové difrakéni vzory (a) formy 2, (b) formy 3, (c) 60°C

suspenze analyzované po 8 dnech, (d) 50°C suspenze analyzované po 8 dnech.

PRIKLADY

1. Priprava polymorfii
Sloucenina vzorce (I) byla pripravena podle popisu uvedeného v patentovém spisu US
5215 570.

1a PFiprava polymorfu formy 1
Sloucenina vzorce (1), pfipravena podle patentového spisu US 5 215 5070, se da do ledové vody

a vysrazeny produkt se oddéli a susi, ¢imz se ziska polymorf formy 1.

1b.  P¥iprava polymorfu formy 2

55 ml acetonu bylo pfidano ke 4,6 g polymorfu formy 1 a zahtivano pod zpétnym tokem (56 °C).
Byly pfidany 3 ml vody za vzniku svétle Zlutého roztoku, ktery se nechal pomalu ochladit.
Vysledné krystaly byly izolovany filtraci a vysuSeny. DSC analyza potvrdila pfitomnost
polymorfu formy 2 s bodem tani 215 °C.

1c. Pi‘eména naockované suspenze z formy 1 na formu 2

300 g polymorfni formy 1 se micha s 1 500 g 30% vody/acetonu a zahfeje se na 60 °C. Suspenze
byla naockovana 3 g polymorfu formy 2. Pfeména formy 1 na formu 2 byla sledovana pomoci
techniky DSC — po 1 hodiné nebyla forma 1 analyzou DSC detekovana. Krystaly se shroméazdi

filtraci za snizeného tlaku pii 60 °C, vysus$i se na filtru a susi se do konstantni hmotnosti ve
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vakuové susarné pii 40 °C. Suseni v peci trvalo 4 hodiny a bylo pfipraveno 200 g polymorfu

formy 2 s ¢istotou 97 % (podle DSC).

1d. Priprava krystali polymorfu formy 2 pro analyzu monokrystalu

Bylo smichéano 0,5 g polymorfu formy 2 a 2 g 50% ethylacetatu/acetonitrilu. Vysledny roztok
byl ponechén po dobu 120 dnti. Béhem této doby klesla hladina rozpoustédla a byly viditelné
krystaly. Vicko bylo sejmuto z ampule a zbyvajici rozpoustédlo se ponechalo odpafit, nez se

krystaly shromazdily a analyzovaly.

le. Priprava polymorfu formy 3

0,2 g polymorfu formy 1 bylo rozpusténo v 15 az 20 ml acetonu pii 45 °C. Byla pfidana voda,
¢imz byla ziskana kompozice voda/aceton 25% vody. Vysledna srazenina se micha pfi teplote 45
°C. Vzorky odebrané po 30 minutach ukazaly pfitomnost polymorfu formy 1. Vzorky odebrané

po 5, 7 a 20 dnech vykazuji pfitomnost polymorfu formy 3.

2. Analyza polymorfi

Po pfipravé vySe popsanymi zpusoby byly vzorky podrobeny analyze praskovou rentgenovou
difrakei a/nebo rentgenovou difrakci monokrystalu a/nebo diferenéni skenovaci kalorimetrii
(DSC).

Praskova rentgenova difrakeni analyza pevného materialu byla provedena za pouziti praskového
difraktometru Briker D8. Vzorky byly upevnény do drzakt vzorkti Perspex a vzorky byly
vyrovnany. Drzak vzorku se ota¢i a rentgenové zafeni se odebiralo od 4° do 34° 2-theta s Casem

skenovani 25 az 30 minut v zavislosti na intenzité vzoru.

Udaje o intenzité monokrystalu byly shromazdény na difraktometru Oxford Xcalibar PX Ultra za
pouziti Cu Ko zafeni (A=1,54056 A) s grafitovym monochrométorem. Krystal byl upevnén v
oleji NVH pfi pokojové teploté pro sbér dat. Data byla feSena pomoci softwarového balicku

CRYSTALS.

Analyza DSC se provadéla za pouziti pfistroje Mettler Toledo DSC 820 pr DSCI1. Naplnéni
vzorku bylo pfiblizné 5 mg a toto mnozstvi bylo zahfivano z 25 °C na 250 °C rychlosti 10 °C za
minutu na DSC820 nebo od 40 °C do 250 °C rychlosti 10°C/min Na DSC1. Viko kelimku DSC

bylo propichnuto tak, aby umoznilo tnik libovolného plynu vzniklého béhem zahi#ivani vzorku.
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3. Stabilita polymorfu
Ptiblizn¢ 0,1 g kazdé formy 1, formy 2 a formy 3 bylo pfidano k 10 ml ethanolu pfi 50 °C a 60
°C, dokud nedoslo k vylouceni pevnych latek z roztoku (suspenze). Teplota se udrzuje michanim

a krystalova forma se testuje po 2 a 8 dnech.

Pii teploté 50 °C a 60 °C po 2 dnech byly formy 2 a forma 3 je$té pfitomny, jak je vidét na
obrazku 1. Nebyl ziskan zadny dtkaz formy 1.

Dalsi suspenze po dobu 8 dnt celkové ukazala Gplnou konverzi na formu 2 pfi obou teplotach,

viz obrazek 3.

1
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pticemz polymorf je charakterizovan praskovym rentgenovym difraktogramem vyjadienym ve

@
(b)
©

smyslu thlu 260, pficemz praskovy rentgenovy difraktogram obsahuje:

nejméné jednu hodnotu uhlu 26 pti 9,0 £ 0,2; a

jednu hodnotu thlu 20 pti 21,7+ 0,2; a

nejméné tfi hodnoty Ghlu 20, vybrané ze skupiny obsahujici 7,7 + 0,2, 11,9 £ 0,2, 13,4 +
0,2,15,0+0,2,15,6+0,2,16,1 £0,2a 18,0 +0,2.

Krystalicky polymorf podle naroku 1, ktery ma bod tani 216 °C + 5 °C.

Krystalicky polymorf podle tohoto naroku 1 nebo naroku 2, ktery ma nasledujici parametry
miizky: a = 19,38(5), b = 7,34(5), ¢ = 22,95(5), a = 90,00, B = 90,00, y = 90,00 a objem =
3264,8(5) A®.

Zemédéelska kompozice zahrnujici polymorf podle nékterého z narokd 1 az 3 a alespon

jeden zeméd¢lsky pfijatelny nosi¢ nebo fedici ¢inidlo.

Kompozice podle naroku 4, ktera dale obsahuje alespon jeden herbicid.

Zpusob ochrany plodin uzite¢nych rostlin pfed skodlivymi G¢inky herbicidu, vyznacujici
se tim, Ze se na lozisko uzite¢nych rostlin aplikuje polymorf podle nékterého z narokt 1 az

3 nebo kompozice podle naroku 4 nebo 5.

Zpusob pro boj s plevelem u kultur uzite¢nych rostlin, ktery zahrnuje osetfeni uzitenych
rostlin, semen nebo jejich fizkd nebo lozisek uzitecnych rostlin soucasné nebo v

oddélenych ¢asech pomoci herbicidu a polymorfu podle kteréhokoli z naroku 1 az 3.
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