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TITLE
METHOD FOF. COMTROLLING UNDESIFED MIMOSOIDEAE VEGETATION

FIELD OF THE INVENTION

This invention relates to a method for controlling undesired vegetation of subfamily

Mimosoideae by applying certain herbicidal mixtures.

BACKGROUMD OF THE INVEMTION

Mimosoideae is generally recognized as a major subfamily of the angiosperm plant

family Tabaceas (alternatively named Leguminosas) and is characterized by flowers with
eraall petals and nomerous prominent stamens.  Growth forms exhibited by Mimosoidzae
mchide trzes, shrubs and, less froquently, lianas.  Species of Mimasoideas are found in
tropical, subtrapical and warm temperate regions, (o which they are well adapted.  Tn
comman with mambers of Fabaceae, they generally form symbiotic relationships with
nitrogen-fixing bacteria. Species of Mimosoideaz serve as impotant sources of forage and
fuel. |

However, certain s[:nz:c:ir:._é of Mimosoideas can be wndsswable compelitors {o plant
species boneficial for agricultural and ranch operations.  Such Mimosoideas spacies inchude
huisache and certain mesquite species.

Species of mesquite for which conteol is often desired include Prosopis glandulosa and
P. veluting in the sub-iropics and P. juliflora and P. pallida in the dry tropics.  Although
these species can grow into trees, they are most often shrub sized. Mesquite is well adapted
to semiarid rangeland and pasturas, becanse it can drav water from the water table through
its long taproot. Mesduite can also draw water available in surface layers, thereby depriving
desirable rangeland grasses of moisture.  Even drawing water from the water table can be
deleterions, as the proliferation of mesquite in parts of Texas is believed 0 be partly
responsible for lowering groundwater levels (“Mesquite Becoming Thorny Water Issuz for
All of Texas”, published by Office of Communications and Markzting of Angzlo Stats
University, San Angelo, Te}:aé, released Juns 19, 2001, available Junes 19, 2009 from
hittp://www.angelo.sdu/services/communicaiions_marketing/archives/01jun/06-19-01 himl).
New growth of maesiuite has needle-sharp thoms up to 75 mim long that are tough enough (o
penctrate rubber soles of shoes and aven tives (hitp://en.wikipadia.org/wil:i/Mesquite, June
29, 2008). The mesquite species P. glandulosa has spread worldwide and 13 considered one
of the world’s worst invasive wieads (“100 of the World’s Worst Invasive Alicn Species”,
published by the Invasive Species Specialist Group of the Species Survival Commission of
the World Conservation Union, MNovermber 2004, available June 19, 2009  from
http://www.issg.org/booklet.pdf).

Mechanically eradicating mesquite is difficult, because the plant’s bud regeneration

zone can zxtend 15 cm below ground level; mssquite can also regenarats from a piecs of

- Eyte
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root (“Mecquite” article in Wiliipadia as of June 29, 2008, current version available from
hitp:/fen.wikipedia.org/wiki/Mesquite).  Furthermaors, control of mesquite with conventional
herbicides typically requires high application vates, and cven then treatmenis are often
ineffective or only partially effective against =stablished mesquite. Defoliation may be
followed by later regrowth. - Typically monitoring for miost of a year after herbicide
treatrnent 1s necessary before the plants can be concluded to be completely dead.

Sirnilar (o mesquite, l".uis‘,acl'u:: (Acacia farnesiana) and certain other doacia species are
invasive, thorny, droughi-tolerant trees and shoobs liniting  forage in pasturzs  and
rangzlands. Fuisachz occurs mainly in southwest Louisiana and sowtheast Texas in the TS,
Other Acacia species are of worldwide significance as weed pests. A, Jdrepanolobivin is
considered an invasive savanna weed in parts of Africa. A, karroo 18 a problem in parts of
Aflvica and Austealia. 4. caiechu and 4. nilotica present invasive threats to Australia. As for
mesquite, cradication of ectablished Acacia tress and shrobs using herbicides 15 often
difficult, requiring high application rates, and even so, control is frequently incomplete.

| PCT Tatent Publication WO 2005/063721 discloses & new class of herbicidal
pyrimidines, including  G-amino-5-chiloro-2-cyclopropyl-4-pyrimidinecarboxylic  acid, its
esters, thioesters and salis. Altl'uougl'u these herbicides have been subsaquently found to
exhibit herbicidal activity against undesired vegetation in the subfamily Mimosoidzas such
as Acacia and Prosopis species, their efficacy at relatively low application rates is not
always sufficiznt for satisfactory control of these weeds,  Mixzturas with certain other

herbicides have now been discovered fo provide remarkable efficacy, thus affording a

SUMMARY OF THE INVEMNTIOM

This invention perfains to a method for controlling wadesived vegetation of subfamily

it

Mimosoideae corprising applying to the undesired vegetation or its environment a
herbicidally effective amount of a mixture comprising (2) one or more cormpounds selected
from the compound of Formula 1 and salts, esters and thioesters thereof:
NH,
1
N X ¢ ; and
L
N7 coH
1

(b) at lzast one additional herbicide selectad from the group consisting of
(b1) fosarnine and salts theraof;
(b2) imazapyr and salts thereof,

b3) metsulfuron-methyl and salts thereof, and
Y



(]

10

15

20

30

35

WO 2010/019377 PCT/US2009/051928

3
(b4) triclopyr and esters, hioesters and salts thereof,

DETAILS OF THE INVENTION

9 9% €&y ) 6y

As used hersin, the terms “comprises,” “comprising,” “includes,” “including,” “has,”

3 &6,

“having,” “contains”, “containing,

3% L&

characterized by” or any other variation thereof, are
intended to cover a non-ezclusive incliusion, subject to any limitation cxplicitly indicated.
For example, a composition, mixture, process, or method that comprises a list of elements s
not necessarity limited o only those elements but may include other clements not expressly
listad or inherant to such composition, mixture, process, or method.

The transitional phrase ‘;42011Si5ti4'|g of” excludes any clement, step, or ingredient not

speeified. If in the clair, such would close the claim to the inclusion of materials other than

those recited except for impuritics ordinarily associated (herewith,  When the phrase
“consisting of” appears in a clanse of the body of a claim, rather than immediately following
the preamble, it limits only the element st forth in that clause; other #lements ars not
excluded from the claim as a whole.

The transitional phirase “consisting zssentially of” i3 used o define a composition or
method that includes materials, siaps, features, components, or elaments, in addiiion o those
litzrally disclosed, provided that these additional materials, steps, features, components, or
clements do matenally affect the basic and novel characteristic(s) of the claimed invention,
The term “congisting essentially of” occupies a middle ground between “coraprising” and
“consisting of”.

Where applicants have dafined an invention or a portion thersof with an open-einded

[3

term such as “coraprising,” it should be readily undersiood that (unless otherwise siated) the

description should be interpreted o also describe such an invention using (he (lerms
“consisting essentially of” or “c:611sisling of.”

Tn recitations herein, the term “alkyl”, used either alone or in compound words such as
“allzoxyallzyl” or “hydroxyallzyl” includes straight-chain or branched all:yl, such as, methyl,
ethyl, n-propyl, i-propyl, or the different butyl, pentyl or haxyl isomers. “Alloxy” includss,
for example, methoxy, ethoxy, n-propyloxy, isopropyloxy and the different butoxy, pentoxy
and hexyloxy isomers. “Allzoxyallyl” denates allzoxy substitution on allzyl. Examples of
“alkoxyalkyl” include CH3OCH,, CH3OCH,CH,, CH3CH;OCH;, CH3CH,CH;CH,OCH,
and CH;CH,OCH,CH,.  “Alkoxyalkoxy” denotes alkoxy substitution on  alkoxy.
“Alleylthio” includes branched or straight-chain alkylithio moicties such as methylihio,
cthylthio, and the different propylthio, butylthio, pentylihio and hexylthio isomers.  An
“allcylthiol” has a hydrogen atora bonded to the sulfur atom of “alkylthio”. Carbon atoms in
a substituent group is indicated by (he “Ci~Cy” prefix whers i and j arz, for example,
numbers from 1 to 14, For example, C; alkozyallyl dasignates CHOCH,-; C-

designates, for cxample, CHyCH(OCHS)-, CH;OCH,CHy- or CH3CH,OCH,-; and Cy

alkoxyalkyl

allcoxyallyl designates the various isomers of an alkyl group substitutzd with an alloxy
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gronp containing a toftal of four carbon atoms, examples including CHyCH,CHyOCH - and
CH;CH,OCH,CH,-.

As ts generally undersi@od in the art, the term “oil” refers to a slippery or viscous
ligmid not raiscible with water. In the context of the present invention, the term “oil” more
particularly relates to an organic chemical compound or mixture of compounds that is liquid
at 20 °C and is soluble in water (0 an extent less than about 2% by weight at 20 °C.
Examples of oils include mineral oils, othor liquid petroleum fractions (e.g., diesel fuel oil),
vegetable oils (1.e. oils obtained from seeds and fruits) and methylated seed oils (2.g.,
methylated saybean oil, methylated rapeseed oil), including mixtures thereof,

As referred to herzin, “Mimosoideas” 1s a sulifamily of the plant family Fabaceae and
includes five tribes: Acacizae (including the ganera Acacia (including new genera resnlting
from taxonomic reclassification) and Faidherbia), Ingeae (including the genera Abarema,
Albizia,  Archidendron, Archidendropsiz, Palizia, Blanchetiodendron,  Calliandra,
Cathormion, Cedrelinga, Chlovoleuzon, Cojoba, Ebenopsis, Enteralobium, Falzataria,
Guinetia, Havardia, Hesperalbizia, Hydrochorea, Inga, Lebekia, Leucochloron, Lysiloma,
Macrosamanca, Painteria, Parachidendron, Paraserianthes, Pithecellobium,
Pseudozamanea, Samanca, Serianthes, Sphinga, Wallaceodendron, Zapateca and Zyzin),
Mimoszaz  (including  the  genera  Adenanthera,  Adenopodia, — Alantsilodendron,
Amblygonocarpus, Anadenanthera, Aubrevillea, Calliandropsis, Calpocalyx, Cylicodisous,
Desmanthus,  Dichrostachys, — Elephantorrhiza, — Entada,  Fillagopsis,  Gagnebina,
Indopiptadenia, Fanaloa, Lemurodendron, Leucaena, Microlobius, Mimosa, Neptunia,
Newltonia, Parapiptadenia, Piptadenia, Piptadeniastrum, Pipiadeniopsis, Plathymenia,
Prozopidaztrum, Frosopis, Preudopiptadenia, Pseudoprosopis, Schieinitzia,
Stryphnodendron, Tetrapleura, Xerocladia and Xylia), Mimozygantheae (including the
gets Mimozyganthus), and Parlicae (including the gencra Parkia and Penitaclethra).

As referred to herzin “mesquite” includes species of the genus Prosopiz L. Specics of
mesquite for which control is often desived inchnde P, glandulosa Torr. (honey mesquite),
P. juliflora (Sw.) DC. (mesquite), P. pallida (Humb, & Bonpl. ex Willd)) Kunth (Iiawe) and
P. velutinag Woot. (velvet mesquite).  Examplzs of additional Prozopis species for which
control may b desired include P. gfiizana (Guill,, Perr. & A. Rich.)) Taubert (African
mesquite), P. alba Griseb. (algarrobo Ulanco), P. alpataco Phil., P. argentina Burkart,
P. burkartii Mufioz, F. caldenia Burkart, P. calingastana Burkari (cusqui), P. campestris
Griseb., P. zastellanosii Burkart, P. chilensis (Molina) Stuniz (algarrobo), P. cineraria (L.)
Druce (jand), P. denudany Benth., P. elata (Burlart) Buzart, P. farcia (Banls & Sol.) JF.
Macbr. (Syrian mesquite), P. ferax Griseb., P. fiebrigii Harms, P. hassleri Harms o Hassler,
F. humulis Gillies = Hook. & Arn., P. kuntzei Harms ex Hassler, P. laevigata (Humb, &
Bonpl. & Willd)) MLC. Johnst. (smooth mesquite), P. aigra Grisch. ex Hieron, (algarrobo

negro), P palmeri S, Watson, P, pubescens Benth, (screwbean mesquite), P replans Benth.
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(tornillo), P. rojasiana Burkart, P. ruizlealii Burkart, P. ruscifalia Griseh., P. cerizantha
Gillies ex Hool. & Arn., P. strombulifera (Lam.) Benth, (Argentine screwbean),
P. tamarugo F. Philippi (tamarugo) and P. forquata DC.

“Huisache”, also known cormmonly as “sweet acacia”, has the botanical name Acacia

SJarnesiana (L) Willd.  Other gpecies of the genns Acacia Mill. that are ofien considerad
mvasive weeds deleterions to rangeland include: A, catechu (L. £) Willd. (cuich (ree),

A. drepanalobinm Harms e Y, Sjastedt (whistling thorn), A, karroo Hayne (sweet thorn,
Karroo thorn) and A. nilotica (L) Willd. ex Delile (gum arabic trez, prickly acacia).
Embodiments of the present invention include:

Embodiment Al. The method deseribed in the Summary of the Invention wherein
carmponent (a) (1.¢. ije or mors compounds selected from the cormpound of
Forniula 1 and salts, esters and thioesters thereof) is selected from esters and
salts of the cormpound of Formula 1.

Erubodiment A2. The method described in the Summary of ihe Invention wherein
component (&) 18 selected from esters of (he compound of Formula 1.

Embadirment A3, The method described in the Surmmary of the Invention or
Embodiment Al or A2 wherein the esters of the compound of Formmula 1 are
selected from C - :‘]‘\4 allzyl, C;—Cyy4 alkoxyallyl, C5-C 4 alloxyallzoxyalkyl,
C;—C4 hydroxyalkyl and benzyl esters of the compound of Formula 1.

Embodiment A4. The method of Embodiment A3 wherein the esters of the compound
of Formula 1 are selacted from C1-Cy alkyl esters of the compound of Formmula
L .

Embodiment AS. The racthod of Embodiment A4 wherein the esters of the compound
of Formula 1 arz selected from C—Cy alkyl esters of the compound of Formula
1. |

Embodiment A6, The method of any one of Embodiments Al throughi AS wherein
component (a) comprisss the mathyl ester of the compound of Formula 1.

Embodiment A7. The method of Embodiment A6 wherein component () 18 the msthyl
ester of the cornpound of Formula 1.

Erbodiment AS. The method of Embodiment A1 wharein component (a) is selected
from salts of the compound of Formmla 1.

Embodiment A9, The method described in the Suramary of the Invention or
Embodiracnt Al or A8 wherein (he salts of the compound of Formula 1 are
selected from ammonia (i.c. ammonium), amine (i.e. ammoniurn substituted with
carbon-based substituénts) and allzali metal salts of the cormpound of Fornla 1.

Embodiment A10. The method of Embodiment A9 wherein the salts of the compamd
of Forrmula 1 are selected from the ammoniur, dimethylarmonium and

isopropylammoninr salts of the compound of Forrula 1.
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Embodiment A11. The miethod of Erbodiment A9 wherein the salts of the compound
of Forriula 1 are selected from the lithinm, sodiurm and potassium salts of the
compound of Formula 1.

Embodiment A12. The method of Embodiment A11 wherein the salts of the compound
of Forrula 1 are selected from the sodivm and potassiura salts of the compound
of Formula 1.

Embodiment A13. The méthod of any one of Embodiments A1, A8, A9, A1l and A12
wherein cormponent (a) cormprises the potassium salt of the compound of
Formula 1. |

Emibodiment A14. The method of Embodiment A13 wherein cormponent (a) is the
potassiuri salt of the compound of Formula 1.

Erabodiment B1. The method described in the Suramary of the Invention or any one of
Embodiments Al through A14 wherein component (b) (i.e, the at least one
additional herbicide) is selected from the group consisting of (b1) fosamine and
salts thereof; (b2) 1imazapyr and salts thereof;, (b3) meisulfuron-racthyl and salts
thereof; and (b4) triclopyr and esters, thioesters and salts thareof,

Embodiment B2. The method of Ermbodiment B1 wherein at least one herbicide of
coriponent (b) is selected fror (b2), (b3) and (b4).

Embodiment B3, The method of Embodiment B1 wherein at least one herbicide of
component (b) is selected from (b1), (b3) and (b4).

Emibodiment B4, The method of Embodiment B1 wherein at least one herbicide of
cornponent (b is selécted from (b1), (b2) and (b4).

Embodiment BS. The method of Embodiment B1 wherein at 1east one herbicide of
component (Ib) is selécted from (b1), (b2) and (b3).

Embodiment B6. The method of Embodiment BT whersin at least one herbicide of
cornponent (Iv) is selacted frorm (b1).

Embodiment B7. The method of Embodiment B1 whersin at least one herbicide of
cormponent (b) is selected from (b2).

Embodirment BS. The mathod of Embodiment B1 wherein at least one herbicide of
component (Ir) is selected from (b3).

Embodiment B9, The method of Embodimant B1 wherein at least one herbicide of
component (Ib) is selected from (b4).

Embodiment B10. The method of any one of Embodiraents Bl through B9 wherein the
only herbicidally active ingredients in the mixture are selectzd from components
(a) and (b).

Embodiment B11. The mathod of any one of Embodirments B1, and B3 through B6
wherein the only herbicidally active ingredients in (he mixiure are selected from

components (a) and (bl).
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Embodiment B12. The method of any one of Embodiments B1, B2, B4, BS and B7
wherein the only herbicidally active ingredients in the mixture are selected from
cormponents (a) and (b2).

Erabodiment B13. The method of any one of Embodirments B1 through B3, B and B8
wherein the only hérbicidally active ingredients in the mixture are selected from
components (a) and (b3).

Embodiment B14. The mathod of any one of Embodiments B1 through B4, and B9
wherein the only herbicidally active ingredients in the mixture are selected from
components (a) and (b4).

Embodinment B15, The method of any one of Embodimentis B1, B3 through B6, B10
and B11 wherzin (b']) is selected from salis of fosamine.

Embodiment B16. The method of Ermbodiment B1S5 wherein (b1) is the ammaonium salt
of fosarine (i.¢. fosamine-ammoninm).

Embodiment B17. The method of any one of Embodiments B1, B2, B4, B5, B7, B10
and B12 wherein (b2) is selected from salts of imazapyr.

Embodiment B18. The method of Ermbodiment B17 wherein (b2) is the
1sopropylarmme niuri salt of iriaza pyr (i.z. imazapyr-isopropylammonium).

Emtodiment B19. The method of any one of Embodiments B through B3, B5, BS,
B10 and B13 wherein (b3) 18 selectzd from metsulfuron-methyl (e, free acid
form of metsulfurmﬁnelhyl) and the sodium and potassinm salts of metsulfuron-
methyl.

Embodiment B20. The rethod of Erabodiment B19 wherein (b3) is metsul furon-
methyl.

Embodiment B21. The method of any one of Erbodiments 31 throngh B4, B9, 510
and B14 wherzin (b4) is selzcted from esters and salts of riclopyr.

Embodirnent B22. The mathod of Embodiment B21 wherein (b4) is selected from Cqy—
Cyg allyl esters and Co~C, alkoxyalkyl esters of triclopyr.

Erabadirnent B23. The method of Embodiment B22 wherzin (b4) is sslected from Cy—
Cq alkoxyalkyl esters of triclopyr.

Embodirment B24. The mathod of Embodiment 523 wherein (b4) is the 2-butoxyethyl
ester of triclopyr (.. triclopyr-butotyl).

Embodiment B25. The method of Embodiment B21 wherein (b4) is szlecied from
ammonia (i.e. ammonium), amine (i.e. ammonium substituted with carbon-based
substituenis) and alkali raetal salis of triclopyr.

Embodiment B26. The method of Embodiment B25 wherein (b4) is the
tricthylarnmoniurn salt of triclopyr (i.e. triclopyr-triethylarmonium).

Embadiment C1. The method described in the Summary of Invention or any one of

Embodiments A1 through A14 and Bl through B26 wherein the undesired

5
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vegetation of ulfuml/ Mimasoideae comprises at least one species of genus
Prosopis.

Erbaodiment C2. The msthod of Embodiment C1 wherein the undesired vegetation
comprises at least dne species selected from Prosapis glandulosa, P. veluting,
P. juliflora and P. pallida.

Embodiment C3. The method of Bmbodiment C2 wherein the undesired vegetation
comprises at lzast ane species selected from Prosopic glandulasa and
P. velutina.

Embodiment C4. The method of Embodimeni C3 wherein the undesired vegetation
coraprises F. glan(/ulosa.

Embodiment C5. The method deseribed in the Snmmary of the Invention or any one of
Embodiments A1 (hrongh A14, BI through B26, and C1 throngh C4 wherein the
undesired vegetation of subfamily Mimosoideas comprises at least one species of
genus Acacia.

ribodment C6. The method of Embodinment CS wherain the undesired vegetation
comiprises at least one specics selectzd from Acacia farnesiana,
A, drepanolobiuin, A. karroo, A. catechu and A. nilotica.

Embodiment C7. The mc—thud of Embodiment C6 wherein the undesived vege (allull
comprises Acacia fi wrnesiana.

Embodiment D1. The raethod described in the Suramary of the Invention or any one of
Embodiments A1 through A14, B1 throngh B26, and C1 throngh C7 wherein the
undesired vegetation has foliage.

Embodiment D2. The method of Embodiment D1 wherein a herbicidally effective
amount of the mixturs cormprising components (a) and () is applied to the
foliage of the undesired vegetation.

Embodirent D3, The mathod described in the Sumimary of the Invention or any one of
Embodiments A1 through A14, 31 through B26, C1 through C7, and D1 through
D2 wherein the mixture comprising componants (a) and (b) is applied in a spray
composition further comprising at least 0.1 percent by volume of an oil.

Emboadiment D4, The riethod of Embodiment D1 wherein the spray composition
comprises no more than about 5 percant by volume of the oil.

Eribodiment D5, The method of Embodiment D3 or D4 wherein (he oil comprises at
least one oil selected from vegetable oils and methylated seed 0113 (including
mixtures thereof).

Embodiment D6, The meiliod of Embodiment D5 wherein the o1l comprises at lzast one

oil selected from methylated sesd oils.
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Erabodiraent D7, The method described in the Surmmary of the Invention or any ons of

Embodiments Al through A14, BI through B26, C1 through C7, and D1 through
D6 wherein the undesired vegetation is at least about 1 year old. ‘

Embodimeznt D8, The method of Erabodiment D7 wherein the undesired vegetation is at
least about 5 years old.

Embodiment D9, The method of Embodiraent D8 wherzin the undesired vegetation is at
least about 10 year$ old.

Embodiment E1. The method deseribed in the Summary of the Invention or any one of
Embodiments A1 through A14, 31 through B26, C1 through C7, and D1 through
D9 wherein component (a) in the mixture is applied at an application rats not
exceading abont 600 g a.c. (acid equivalent, i.e. based on the Formula 1 acid) per
hectare. |

Embodirment E2. The method of Embodiment E1 wherein component (a) is applied at
an application rate it exceeding about 300 g a.e. per hectare.

Embodirient E3. The method described in the Surmary of the Invention or any one of
Embodiments A1 through Al4, B1 through 1326, C1 through C7, D] through D9
and E1 through E2 wherein component (a) in the mixturs is applied at an
application rate of at least about 50 g a.e. per hectare,

Embodiment E4. The method of Embodiment E3 wherein component (a) in the mixiure
is applied at an appl‘ic:al’ion rate of at least about 100 g a.e. per hectare.,

Embodiment F1. The method described in the Suramary of the Invention or any one of
Erabodirments A1 through Al4, B1 through B26, C1 through €7, D1 through D9,
and ET1 through E4 wherein the weight ratio of conponent (b1) based on
fosamine to component (a) based on the Fornmla 1 acid is at lzast about 14 : 1.

Embodiment F2. The method of Embodiment F1 wherein the weight ratio of
corponent (b1) based on fosamine to component (a) based on the Formula 1
acid is at least about 20 : 1.

Embodiment F3. The method of Embodiment F2 wherein (he weight ratio of
corniponent (Ib1) Based on fosamine (o componant (a) bassd on the Formula 1
acid is at least about 22 : 1.

Embodiment F4. The method described in the Swamary of the Invention or any one of
Embodiments Al through Al4, Bl through B26, C1 through C7, D1 through D9,
E1 through E4, and Il through F3 wherein the weight ratio of component (h1)
based on fosamine to component (a) based on the Formula 1 acid is no more than
about 45 : 1.

Embodiment FS. The method of Embodiment F4 wherein the weight ratio of
component (b1) based on fosaming (o component () based on the Formula 1

acid is no more than about 36 : 1.
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Embodiment F6. The method of Ermbadiment F5 whersin the weight ratio of
component (b1) based on fosamine to component (a) based on the Formula 1
acid is no more than about 32 : 1.

Embodirment F7. The method described in the Surnmary of the Invention or any one of
Eribodiments Al through Al4, B1 through B26, C1 thraugh C7, D1 through D9,

wh

El through B4, and F1 through F6 wherein the weight ratio of cormponent (1b2)
based on imazapyr to component (a) based on the Formula 1 acid 1s at Izast aboui
0.2:1. |
Embodiment F8. The method of Embodiment F7 whersin the weight ratio of
10 component (b2) based on imazapyr to cormponent (a) bassd on the Formula 1
acid is at least about 0.8 : 1.

Embodiment FO. The method of Embodiment F8 wherein the weight ratio of
component (b2) based on imazapyr to component (a) based on the Formula 1
acid is at least about 1 1L

15 Embodiment I'10. The method described in the Sunmunary of the Invention or any one of
Erabodiments AT throngh A14, B1 through B26, C1 through C7, D1 through D9,
E1 through EA4, an«:l‘F] through FO wherein the waight ratio of component (b2)
basad on imazapyr to componeit (a) based on the Forraula 1 acid i3 no more than
about 2.4 : 1. |

20 Embodiment F11. The method of Embodiment F10 wherein the weight ratio of
component (b2) basad on imazapyr to component (a) basad on ths Formula 1
acid is no morea than about 1.8 : 1.

Embodiment F12. The method of Embodinient F11 wherein the weight ratio of
component (2) based on imazapyr to component (a) based on the Formula 1

25 acid is no more than about 1.6 : 1. |

Embodiment F13. The method described in the Summary of the Invention or any one of
Embodiments Al throngh Al4, B1 through B26, C1 through €7, D1 through D9,
El through E4, and F1 through F12 wherein the weight ratio of component (h3)
based on metsulfuron-methyl (o component (a) based on the Formula 1 acid is at

30 least about 0.03 : 1.

Erabodiment F14. The method of Erbodiment F13 wherein the waight ratio of
cormponent (b3) basad on metsulfuran-methyl to component (a) basaed on the
Forrmula 1 acid is at least about 0.1 : 1.

Embodiment F15. The method of Erabodiment F14 wherein the wei ght ratio of

35 coraponent (b3) basaed on metsulluron-methyl to component (a) basad on the
Forraula 1 acid is at least about 0.15 : 1.

Embodiment F16. The mr:l'liocl described in the Summary of the Invention or any one of

Ernbodiments Al through A14, B1 through B2Z6, C1 through C7, D1 through D9,
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El through E4, and F1 through F15 wherein the weight ratio of component (b3)
based on metsulfuron-methyl to coraponent (a) based on the Formula 1 acid is no
more¢ than about 0.4 : 1.

Embodiment F17. The method of Embodiment F16 wherein the weight ratio of
component (b3) based on metsulfuron-methyl o component (&) based an the
Formula 1 acid is no more than about 0.3 : 1.

Erabodiment F18. The method of Embodiment F17 wheisin the weaght vatio of
component (13) based on metsulfuron-msthyl to componant (a) basad on the
Formula 1 acid 18 no more than about 0.22 : 1.

Embodiment F19. The method described in the Summary of the Invention or any one of
Embadiments Al through A14, B1 through B26, C1 through C7, D1 through D9,
E1 through E4, and F1 through F18 wherein the weight ratio of component (b4)
based on triclopyr o component (a) based on the Formula 1 acid is at least about

0.8:1. o

Embodiment F20. The method of Erbodiment F19 whevein the weight ratio of
carmponent (b4) based on triclopyr to component (a) based on the Formula 1 acid
is at least about 1.6 : 1.

Embodirment F21. The method of Embodiment F20 whersin the weight ratio of
component (b4) based on triclopyr o component (a) based on the Formula 1 acid
is at least about 2 ; 1. ‘

Embodiment F22. The |'|1ci|10cl described in the Summary of the Tnvesition or any onc of
Embodiments Al t]imugh Al4, BI through B26, CI through C7, D1 through DO,
E1 ihrough E4, and F1 through F21 wherein the weight ratio of component (b4)
basad on triclopyr to component (1) based on the Formula 1 acid is no more than
about 4 : 1. |

Embodiment F23. The method of Erabodiment F22 wherein the weight ratio of
component (b4) based on triclopyr to compenent (a) based on the Formula 1 acid
is no more than about 3.2 : 1.

Embodiment F24. The method of Embodiment F23 wherein the weight ratio of
component (h4) based on friclopyr to eompanent (a) based on the Formmla 1 acid
is no more than about 2.8 : 1,

Erbodiments of this invention, including Embodiments A1-F24 above as well as any
other embodiments described hérein, can be combined in any manner,

The prasent method for controlling undesired vegetation of subfamily Mimosoideae
involves applying a herbicidally effective amount of a mixture comprising (a) one or more
compounds selected from (he compound of Formaula 1 (6-amino-5-chloro-2-cyclopropyl-4-
pyrimidinccarbozylic acid) and salts, esters and thioesters thereof, and (I3) atb least one

additional herbicide selected from the group consisting of (1) fosamine and salts thereof]
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(62) irnazapyr and salis therzafs (b3) metsul furon-racthyl snd salts tharcof; and (b4) triclopyr
and galts, =sters and {hivesters thereof. Alihough the compound of Formula 1 and salts, ester
and thioesters thereof are highly active defoliants of Mimosoideae vegetation, eventual
regrowth of established plants. can occur when (hese herbicides are used ai relatively low
application rates.  Pemarlably mixtures with fosaraine, imazapyr, metoulfuron-methyl
and/or triclopyr (including their salt, ester and thioester derivatives) have been discovered to
synergistically pravent regrowth and permanently kill Mimosoidzae vegetation. Therefore
an aspeet of the present invention is a method for confrolling undesired vegetation of
subfamily Mimosoideae ccu'n_pr:ising applying to the undesired vegstation or its environment
a herbicidally effective amount of a mixinre comprising synergistic armounts of (a) one or
more compounds selected from the cormpound of Formula 1 and salts, esters and thiossiers
thereof; and (b) at least one additional herbicide selecied from the group consisiing of (b1)
fosamine and salts thereof, (52) imazapyr and salts thereof, (b3) metsulfuron-methyl and
salts thereof; and (b4) triclopyr and esters, thioesters and salts thereof,

As already mentioned, the compound of Formula 1, fosarming, imazapyr, metsul furon-
methyl and triclopye can be used in the present method as their salis. One skilled in the ar
recognizes that in the environment and under physiological conditions ealte of these
gornpounds arc in cquilibrium’ with thair nongalt foims, and (hercfore a sali shares the
biolagical utility of the nonsalt form. Thus a wide variety of salts of the compound of
Formula 1, fosaming, imazapyr, metsulfuron-methyl and triclopyr are useful for conirol of
undesired vegetation (i.6. are agriculturally suitable) in the context of the present invention.

As i1s well known in the arﬁt, contact of an acidic functional group (=.g., carboxylic acid,
phosphonic acid, sulfonylurza) with a base forms a salt comprising the corrasponding anion
derived from the acidic functional group and a posiiively charged counierion derived from
the bass. For example, a salt is formed with an amine base (e.g., pyridine, ammonia,
tricthylaming, isopropylamiing), another organic base (2.2, a quaternary ammonium
hydroxide), or an inorganic base (e.g., amides, hydrides, hydroxides, or carbonates of
sodium, potassium, lithinm, caleiuni, magnesium or barinm). When a compound includes a
Lasic function (2.g., amino or all‘mther moisty comprising a nitrogen atorm with an available
pair of electrons) salts can also include acid-addition salts with inorganic or organic acids
such as hydrobromic, hydrochloric, nitric, phosphoric, salfuric, acetic, butyric, fumaric,
lactic, maleic, malonic, oxalic, propionic, salicylic, tartaric, 4-toluenesulfonic or valeric
acids.

The compound of Formula 1 (6-amino-5-chiloro-2-cyclopropyl-4-pyrimidinccarboxylic

acid)

29
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NH,
Cl

Z
N CO,H

comprises a carboxylic acid functional group (-CO;H) capabile of deprotonation and forming
salts with bases and alzo comprises an amino subatitueni (-MH;) and pyrimidine ring
nitrogen ators with frees pairs of electrons capable of protonation and forrming salts with
acids. Particularly vszful for the prasent rethod are salts formed with baszs.,  Of note are
such salts wherein the counterion is formed from an ammionia or an arine (.g., ammonium,
dimethylammonim or isoprepylammonium) or 18 an alkali metal cation (s.g., potassium,
sodinm or lithium).  Particularly noteworthy for the present method are the sodium and
potassinm salts of the compound of Formula 1. These salts have excellent solubility in
water, The polassium salt of the cormpound of Formula 1 is preferred, becanse in addition (o
providing =xcellent herbicidal efficacy for the present methad, it is very water soluble, which
facilitates preparation of high-strength aqueous soluble concentrate formulations, which are
convenient to transport and dispense.

Fosaimine (Formula 2; cthyl hydrogen (aminocarbonyl)phasphonate) coraprises a half
aster of a phosphonic acid functional group (-P(OYOCH,CH3)OH) capablz of deprotonation
and forming salts with bases. Salts arc more cherically stable than the fres acid form of
fosamine,  Although a wide variety of salts of fosaming are useful in the present method,
typically the ammonium salt is used, as it is available in commercial products such as
KRENITE® (DuPont).

HyN OCH,CH;
\C-—Ii—O]-]

d

2

Imazapyr  (Formula 3; + ()-2-[4,5-dilydro-4-methyl-4-(1-methylathyl)-S-0xo-1H-
imidazol-2-yl]-3-pyridinecarboxylic acid) comprises a carboxylic acid functional group
(-CO,H) capable of deprotenation and forming salts with bases. Imazapyr also comprises
nittogen atorns with free pairs of clectrons capatle of protonation and forming salts with
acids. Particularly useful for the present method are salis formed with bases. OF particular
note is the isopropylammonium salt (known as imazapyi-isopropylammonium), which is
commercially available in herbicide products such as APSEMAL® (BASF).

21
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Metsulfuron-methyl (Formula 4; methyl 2-[[[[(4-methory-6-methyl-1,3,5-triazin-2-yl)-
amino]carbonylJamino]snifonyl[benzoats) COMPrisss a sulfonylurea molsty
(-S(0),MHCO)M-) capable of deprotonation and forming salts with bases. Metsulfuron-
methyl also comprises nitrogen atorns with free pairs of electrons capable of protonation and
forming salts with acids. Pﬂl‘i‘iClJlﬂ]'iy useful for the present method are salis formed with
baszs.  Howeaever, metsnlfuron-methyl is often ueed as the nonsalt form, which is

commercially available in herbicide products such as ESCORT® XP (DuPont).

- CO,CH3 CHjy
0 N:<
Q S(O)ZNI—Ilc!N1~1‘<\ /N
_ N_<
4 OCHj

Triclopyr (Forminla  §; | [(3,5,6-trichloro-2-pyridyDoxylacetic  acid) comprises a
carboxylic acid functional group (-CO,H) capable of deprotonation and forming salts with
bases. Triclopyr also comprisss a nitrogen atom with a fres pair of lectrons capable of
protonation and forming salts with acids. Particularly useful for the prezent method arc salts
formed with bases.  Of particular note is the wicthylammonium salt (known as triclopyr-
tricthylamimaonium), which s commercially available in hetbicide products such as
GARLON® 3A (Dow AgroSciences).

OCH,CO,H

S

Alzo particularly useful as derivatives of the corresponding carboxylic acids of
Formula 1 and Formmla 5§ (triclopyr) in the present metliod are ester and  thioester
derivatives.  The carboxylic acid forms (i.e. Forrnulas 1 and §) are belicved (o be the
compounds that bind fo active sites on plant enzymes or reczptors causing herbicidal
activity. However, ester and thioester derivatives can be transformed within the plant or the
environment to the parent carboxylic acids, and therefore these derivatives also have
herbicidal utility.  Accordingly, aoter and thioester as well as sali derivatives are useful for

the present method.

2
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Ester groups (i.e. CO,RAL) result fiom condensation of a carboxylic acid (CO,H) with
an aleohol (i.e. RALOH) wherein RAL is the radical derived from the aleohol. Thisester

groups of the formula C(O)SEAL may be concaptually viewed as the condensation product
of a carboxylic acid function wiih a ihioalcohol (often called a mercapian) of the formula
PALSH, There is a wide variety of acneal methods knovm dn the ari for preparing
narbarylic sstors and thioesiors from carboxylic acids,

If the radical RAL hag more than.one OH or SH funciion attached, the radical may be
condsnged with raore than one carboxylic acid of Formulae 1 or 5. As these multiply
ecterified denvatives can be hydrolyzed o the parent carboxylic acids, ithece derivatives are
among the ester derivatives useful for the present method. THustrative thiosster derivatives
inchide the compounds of Forrulac 1 or § thioesterified with allylthiols such as
methanethiol, ethanethiol or propansthiol.  THustrative esier derivatives include  the
compounds of Formula 1 or § ssterified with alcohols such as miethanol, sthanol, propanol,
isopropanol,  f~butanol, 24‘.‘.(;('hoxyeﬂmml, 2-gthoxyethanol,  2-propoxyethanol,
2-butoxyethanol or benzyl aleohol o form methyl, cthyl, propyl, i-propyl, #lbutyl,
2-methoxyathyl,  2-cthoxyethyl, 2-propoxysthyl, 2-lutoxyethyl  and  benzyl  esters,
respectively.

Of the ester and thiocster devivatives of the carboxylic acids of Formulas 1 and 5, the
ester dertvatives are of particular note, as they are gencrally more conveniently preparad,
least evpensive and mosi useful.  Therefore illustrative as corapounds  from which

component (a) in the present method is selected are cormpounds of Formula 1a, and salts

thereof,
NH,
Cl
NT Y
w 1
N R
la

wherein -
R1is OR? or SR3;
F2is H, C-Cy, alkyl, C,—C |, alkoxyalkyl, C4~C |, alkoxyalkoxyalkyl, C,—C,
hydroxyallkyl or benzyl; and
P35 C-Cyy alkyl, Co— 314' allzoxyalkyl, C‘3— "4 alkoxyalkaxyallzyl, C,—Cqy
hydroxyalkyl or benzyl.
Furthermaors, illustrative as compounds from which componznt (b4) m the present

method is selectad are compounds of Formula Sa, and salts thereof,
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wherein
R4 is ORS5 or SR6;
F5is H, C-C4 alloyl, C ~C1q alkoxyallyl, C5—C 4 all:oxyalkoxyallyl, C,~Cyy
hydroxyalkyl or benzyl; and
R6is C|-Cy4 allyl, Cp—C 4 alkozyallzyl, C4—C) 4 alkoxyalkoxyallyl, Co—Cqy
hydroxyalkyl or benzyl.

Therzfors of note for the preseni method are compounds of Formula 1a wherein B! is
OF2 and salts thereof, and coni‘:pcn.mds of Forrnla Sa wherein F4 is ORS and salts thereof,
and of particular note ars comipounds of Formula 1a wherein P is OF2 and T2 is C-C
allzyl, Cy—C 4 alkoxyallyl, C;—C 14 alloxyalkoxyallyl, C,—C4 hydroxyallyl or benzyl, and
commpounds of Formmla 5a wherein B4 is OF5 and P5 is C-C 4 alkyl, C,—C) 4 alloxyallyl,
Co-C4 alkoxyalkoxyallyl, C,—C\ 4 hydrozyallzyl or benzyl.

For reasons of cost and herbicidal effectiveness, Cy—Cy allyl esters are preferrad and
C—Cy alkyl (i.e. methyl and ethyl) esiers are mors preferred as esters of the compound of
Formula 1. The methyl ester oi’l‘ela provides sirmlar efficacy in the present method at much
lower application rates than the potassium salt of the compound of Formula 1. OF particular
note s the 2-butoxyethyl ester of triclopyr (known as  (riclopyr-butotyl, which is
commercially available in herbicide products such as GAELOM® 4 and PEMEDY® (Dow
AgroSciences).

The compound of Formula 1 and its salt, ester and thioester derivatives can be
prepared by the methods clescritn‘n:-.cl in PCT publications WO 2005/063721, WO 2006/121648
and WO 2006/124657.  Fosamine-ammonium is convenicntly ablainsd in a commercial
product, but this and other salts of fosamine can be prepared by the methods described in
LS. Patents 3,627,507 and 3,846,512, Tmazapyr-isopropylammonium is convenieatly
obtained in a coramercial produc, but imazapyr and its salts can be prepared by the meihods
described in U.S. Patent 4,798,610, Matsulfuron-methyl is conveniently obtained in a
coramercial product, but can be prepared by the methods described in U.S. Paient 4,383,113,
Triclopyr is conveniently obtained in a commercial product, but can be preparsd by the
methods describied in UG, Patent 3,862,252,

Table 1 illustrates specific compounds usclful as component (2) for the pregent method.
The following alibreviations ave nead in Table 1: # means normal, £ means tertiary, 7 means

150, Me means methyl, Et means ethyl, »n-Pr mcans n-propyl, i-Pr means isopropyl,

2Y
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n-Bu means mtyl, -Bu means teri-butyl, Ph means phenyl, “/” means negative formal

charge, and - ” means positive formal charge.

TABLE 1
NH,
VX Cl
I A
la O

Compound ‘ Compound

Number Rl Number Rl
1 OMe 16 -SEt
2 -OFEt 17 -S-n-Pr
3 -O-n-Pr 18 -OH
4 -0-i-Pr 19 -0/ Li-
5 -O--Bu ' 20 -0/ Na-
6 -OCH,Ph, 21 -0/ K-
7 -O-n-Bu 22 -0/ Na-
8 -OCH,CH,CH,0H 23 -0/ HygN-
9 -OCH(CH3)(CH5)sCHy 74 -0/ H3N- Me
10 -OCH)CH,O(CH5)y OCH 75 -0/ HyN- i-Pr
11 -OCH;(CH,)4CHy 6 -0/ HN- (Tt)3
12 -OCHCH)O(CHA)3CH; 27 -0/ N- (Me)q
13 -OCH,CH(CH, CHZ)(CHy)4CH5 28 -0/ N (Me)3(CH,Ph)
14 -OCH(CH3)CH5O(CH,)5CH 29 -0/ S+ (Me)s
15 -SMe

Formulation/Utility

In the prasent method, mixiures of component (a) (i.e. ong or more compounds

selected from (he compound of Formula 1 and salts, estzrs and thiossters thereof) and

compaonent (b) (i.e. at least one additional herbicide selected from the group consisting of

(b1) fosamine and salts thereof, (b2) imazapyr and salts therzof, (b3) metsulfuron-methyl

and salts thereof; and (b4) triclopyr and ester, ithioesters and salts (thereof) can be formulated
and applied in a variety of ways:

(1) the component (a) and component (b) compounds can be formulated separately

and applizd separately or applizd simultancously in an appropriate weight ratio,

e.g., as a tank mix; or
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(2) the cormiponent (a) and coraponent (b) compounds can be formulated together in

the proper weight ratio.
Another possible combination of forraulation and  application  includes  Forraulating
component (a) and one component (L) compound together, and applying this composition
separately or simultaneously with another separately forrmulated component (L) compound.
One ckilled in the art will recognize by analogy further possible corabinations of formulation

and application.

will genarally be used a3 active ingredienis in a composition, i.c. a formulation, with at least
one additional component selected from the group consisting of surfactants, solid diluents
and liquid diluents, which serves as a carrier. The forraulation or composition ingrediznts
arc selected o be consistent with the physical properties of the active ingredient, mode of
application and environrmental factors such as soil type, moisture and temperature,

Useful formulations include both liquid and solid compositions. Liquid compositions
include solutions (including ernlsifiable concenirates), suspensions, emulsions (including
raicrocmulsions and/or suspocmulsions) and the like, which optionally can be thickened into
gels. The general types of aqueous liquid compositions are saluble concentrate, suspension
concentrate, capsule sugpension, concentratzd ermlsion, microemulsion and suspo-zmmlsion.
The gencral types of nonaqueous liquid compositions are enmlsifiable  concentrate,
microcrulsifiable concentrate, dispersible concentrate and oil dispersion.

The general types of zolid compositions are dusts, powdars, granules, pellets, prills,
pastilles, tablets, filled films (including seed coatings) and the like, which can be
water-dispersible (“wattable”) or water-soluble, Filme and coatings formed from film-
forming solutions or flowable suspensions are particularly useful for seed treatrnent. Active

ingradient can he (mic«.m)«zsncapsulatc?d and further formed into a suspension or solid
forrmmlation; alternatively the enfire formulation of active ingredient can be encapsulated (or
“overcoated”).  Encapsulation can control or delay release of the active ingredisnt, An
emulsifiable  grarmls combines the advantages of both an emulsifiable  concentrate
formulation and a dry geanular formulation. High-sirengih compositions are primarily used
as intermediates for further fi 01~1’1u"|lati011.

Sprayable formulations are typically extended in a snitable madium before spraying.
Such liquid and solid formulations are formulated to be readily dilated in the spray mediurm,
usnally water.  Spray volumes can range {rom aboul from about one to several thousand
liters per hectare, but more lypically are in (the range from about ten (o several hundrad liters
per hectare.  Sprayable formulations can be tank mired with water or another suitable
medium for foliar treatrent by aerial or ground application, or for application to the growing

raedium of the plant.
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The formulations will typically contain effective amounts of active ingredient, diluent

and surfactant within the following approximate ranges which add up to 100 parcent by

weight.

Weight Percent

Active

Ingredient Diluent Surfactant
Water-Dispersible and Water- — 0.001-90 0-59.990 0-15
soluble Granules, Tablets and,
Powders
Oil Dispersions, Suspengions,  1-50 40-99 0-50
Emulsions, Solutions
(inchoding Ermulsifiable
Concentrates)
Dusts 1-25 70-99 0-5
Granules and Pellets 0 0.001-99 596999 0-15
High Strength Compositions +~ 90-99 0-10 0-2

Solid diluents include, for example, clays such as bentonits, montmorillonite,

attapulgite and Laoling gypsura, cellulose, titanium dioxide, zine oxide, starch, destrin,

wn

sugars (2.g., lactose, sncrose), silica, tale, mica, diatomaceous carth, urea, calcinm carbonate,
sodium carbonate and bicarbonate, and sodivm sulfate. Typical solid diluents are described
in Watlins et al., Handbook of Insecticide Dust Diluents and Carricrs, 2nd Ed., Dorland
Books, Caldwell, New Jersay.

10 Liquid diluents  include, for examipls, water, NN-dimesthylalkanamides  (z.g.,
N N-dimethylformamide),  limonens,  dimethyl  sulfoxide,  N-alkylpyrrolidones  (e.g.,
N-methylpyrrolidinone), ethylene glycol, tricthylzne glycol, propylenc glycol, dipropylene
glycol, polypropylene glycol, propylens carbonate, butylene carbonate, paraffins (=.g., white
mineral oils, normal paraffing, isoparaffins), alkylbenzencs, alkylnaphthalenes, glycerine,

15 sorbitol, friacstin (glycerol iriacetate), aromatic hydrocarbons, dearomatized aliphatics,
alkylbenzenes, allbylnaphthalenes, ketones such as cyclohiezanane, 2-heptanone, izophorons
and 4-hydroxy-4-methyl-2-pentanone, acetates such as isoamyl acetate, hexyl acetate, heptyl
acatate, octyl acstale, nonyl acetais, tridecyl acatate and isobornyl acetale, other asters such
as alloylated lactate esters, dibasic esters and y-bulyrolactone, and aleohols, which can be

20 lincar, branched, saturated or unsataratzd, such as methanol, ethanol, r-propanal, isopropyl
alcohol, a-butanol, isolmtyl alcohol, n-hexanol, 2-zthylhexanol, n-octanol, decanol, isodscyl
aleohol, isooctadecanol, cetyl alcohol, lauryl alcohol, tridecyl alcohol, oleyl alcohol, .
cyclohexanol, tetrahydrofurfuryl alcohol, diacetone alcohol and benzyl alcohol.  Liguid
diluente also include glycarol wsicrs of saturated and unsaturated fatty acids (typically

5 CeCyy), such as plant sced and fruit oils (2., oils of olive, castor, linseed, sesame, corn
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(maize), peamit, sunflower, grapesced, safflower, cottonseed, soybean, rapeseed, coconut
and palm kernel), animal-sonrced fats (e.g., beef tallov, porl: tallow, lavd, cod liver oil, fish
oil), and mixtures thereof. Liquid diluente aleo include alkylated fatty acids (e.g.,
mcthylated, sthylated, butylated) wherein the fatiy acids may be obtained by hydralysis of
glycerol esters fram plant and anivaal sources, and can be purified by distillation.  An

allzylated fatty acid liquid diluent of particalar note is methylated soybean oil. Typical liquid

diluents are described in Marsden, Solvents Guide, 2nd Ed., Iniersciencs, Tew Yorlz, 1950.
The solid and liquid compasitions comprising miztures of cormponents (a) and (b)

often include one or more surfactants. When added to a liquid, surfactants (also known as
“surface-active agents”) generally modify, most often reduce, the surface tension of the
lquid. Depending on the nature of the hydrophilic and lipophilic groups in a surfactant
malecule, surfactants can be uscful as wetling agents, dispersants, emulsifiers or defoaming
agents.

Surfactants can be classiﬁe«:l as 1'.011i0ﬂid, anionic or cationic. Monionic surfactants
useful for the present compositions include, but are not limiied to: alcohol alkoxylates such
as alcohol alloxylates based on natural and synthetic aleohols (which may be branched or
linear) and prepared from the alcohols and eihylene oxide, propylene oxide, butylens oxide
or mixtures thereof, amine ethoxylates, allanolamides and ecthoxylated alkanolamides;
alkoxylated triglycerides such as sthonylated soybean, castor and rapeseed oils; all:ylphenol
alloxylates such as octylphenol ethoxylates, nonylphenol cthoxylates, dinonyl phenol
ethoxylates and dodecyl phenol ethoxylates (prepared from the phenols and sihylens oxide,
propylene oxide, butylene oxide or mixtures therzof); block polymers prepared {rom
ethylene oxide or propylene avide and reverse block polymers whers the terminal bloclzs are
prepaved from propylene oxide; ethoxylated fatty acids; ethoxylated fatty esters and oils;
cthoxylated methyl esters; cthoxylated tnistyrylphenol (inclading  those prepared from
ethylene oxide, propylenc oxide, butylene oxide or mixtures thercof); fatty acid esters,
glycerol asters, lanolin-baced derivatives, polysthoxylate esters such as polyethoxylated
corbitan fally acid esters, polycthoxylated sorbitol fatty acid esters and polyathorylated
glycerol fatty acid esters; other sorbitan derivatives such as sorbitan esters; polymeric
surfactants such as random copolymers, block copolyrers, alkyd peg (polyathylene glycol)
resing, graft or comb polyrmers and star polymers; polyathylene glycols (pegs); polyethylene
glycol fatty acid esters; siliconz-based surfactants; and sugar-derivatives such as sucrose
esters, allzyl polyglycosides and alkyl polysaccharides.

Useful aniomic surfactants include, but are not limited to: alkylaryl sulfonic acids and
their salts; carborylated alcohol or allkylphenol ethoxylates; diphenyl sulfonate derivatives,
hignin and lignin derivatives such as lignosulfonates; maleic or succinic acids or their
anhydrides; olefin sulfonates; phosphatz esiers such as phosphate csters of alcohol

alkoxylates, phosphate esters of alkylphenol alkoxylaies and phosphate zsters of styryl
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phenol ethoxylates; protein-tased surfactants; sarcosing derivatives; styryl phenol cther

anlfate; sulfates and sulfonates of oils and fally acids; sulfaies and sulfonales of cthoxylated
allzylphenole; sulfates of alcohols; sulfates of cthoxylated alcohole, sulfonates of amines and
amides such as NN—all:ylt:zll,ll‘alws, sulfonates of Lenzene, cumene, wluens, rylene, and
dodecyl and  tridecylbenzenes; sulfonates of condensed  naphihalenes; sulfonates of
naphthalene and alkyl napl’.llmlc—ru:—.; sulfonates of fractionated petroleum; sulfosuccinamatss,

and sulfosuccinates and their derivatives such as dialkyl sulfosuceinaie salts.

Useful cationic surfactants include, it are not Himited to: amides and ethoxylated
amides; amines  such  as, N-alkyl  propancdiamines,  tripropylenctriamines  and
dipropylenctetramings, and  ethoxylated  amines, sthoxylaied diamines and propoxzylated
amines (prepared from the amines and ethylene oxide, propylene oxide, butylenz oxide or
mixtures thereof); amine salis such as amine acetates and diamine salts; quaternary
ammoniurm Salts such as quaternary salts, ethoxylated quaternary salis and diquaternary salts;
and amine oxides such as alkyldimethylamins oxides and bis-(2-hydroxyethyl)-allylamine
oxides.

Also useful for compositions comprising components (a) and () are mixtures of
nonionic and anjonic surfactants or mixtures of nonionic and cationic surfactants. Monionic,
anionic and cationic surfactants and their recommended uses are disclosed in a varisty of
published references including MceCutzheon’s Emulsifiers and Detergents, annual American
and International Editions published by McCuichzon’s Division, The Manufacturing
Confectioner Publishing Co.; Sisely and Wood, Encyclopedia of Surface Active Agenis,
Chermical Publ. Co., Inc., Mew Yaork, 1964; and A. 8. Davidson and B. Milwidsky, Synthetic
Detcrgents, Seventh Edition, Jolm Wilzy and Sons, Tew York, 1987,

Compagitions comprising components (a) and (b) for the present method may also
contain formulation anzilianes and additives, known (o those skilled in the art as formulation
aids (sore of which may be considered to also function as solid diluents, liquid diluents or
surfactants). Such formulation auxiliaries and additives may control: pH (buffers), foaring
during processing (antifoams such polyorganasiloxanes), sedimentation of active ingredients
(suspending  agents), viscosity (thixotropic (hickeners), in-container microbial growth
(antimicrobials), product freczing (antifreczzes), color (dyss/pigment dispersions), wash-aff
(film forraers or stickers), evaporation (svaporation retardants), and other formulation
attribntes.  Film formers include, for szample, polyvinyl acetates, polyvinyl acsctate
copolymers, polyvinylpyrrolidone-vinyl acetatz copolymer, polyvinyl alcohols, polyvinyl
alcohol copolymers and waxes, Exaaples of formulation auxiliarizs and additives include
those listed 1 McCutcheon’s 1 olume 2: Functional Materials, annual Iniernational and
Morth  American  editions pub_llsl'u':d by McCatcheon’s Division, The Manufacturing
Confectioner Publishing Co.; and PCT Publication WO 03/024222.
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The component (a) and component (b) corpounds are typically incorporated into
compasitions for the present rethod by dissalving the active ingredient i a golvent or by
grinding in a liquid or dry diluent. Solutions, including emulsifiable concentrates, can be
prepared by siraply mixing the ingredienta. If the 2olvent of a liquid composition ntended
for use as an emulsifiable concentrate 13 water-immiscible, an emulsificr is typically added to
emulsify the activ«:—.-ii'ugrecli«:;l"ul'-r.'om'aining golvent upon dilntion with water.  Active
ingradient shurries, with particle diameicrs of up to 2,000 un can be wet milled using media
mills to obtain particles with a:‘verage diarneters below 3 pm. Aqueons sharries can be made
mnto finished suspension concentrates (see, for example, 1.5, 3,060,084) or further processed
by spray drying to form waiei'-clispr:rsible granulzs. Dry formulations uwsually requirs dry

miilling processes, which produce average particle diameters in the 2 to 10 pm range. Dusts

-and powders can be prepared by blending and nsually grinding (such as with a hammer mill

or fluid-energy mill). Granules and pellets can be preparzd by spraying the active material
upon  praformed  granular cariers or by agglomeration techniques.  Seze Browning,
“Agglomeration”, Chemical Engineering, December 4, 1967, pp 147-48, Perry’s Chemical
Ingineer’s Handbook, 4th Ed., McGraw-Hill, Mew Yorl:, 1963, pages £-57 and following,
and WO 91/13546.  Pellets can be  prepared  as  described  in U.S. 4,172,714,
Water-dispersible and water-sdluble granules can be prepared as taught in .S, 4,144,050,
1.5, 3,920,442 and DE 3,246,493, Tablets can be prepared as tanght in U.S. 5,180,587, U.S
2,701 and 1J.S. 5,208,030, Tilms can be prepared as taught in GB 2,095,558 and U.S
3,299,566.

 For further information regarding (he art of formulation, see T.S. Woods, “The

52

o

Formmlator’s Toolbox — Product Forms for Modern Agriculture” in Pesticide Chemisivy and
Lioscience, The Iood-Luvironment Challenge, T. Brools and T. B. Roberts, Eds.,
Proceedings of the 9th International Congress on Pesticide Chernisiry, The Royal Socicty of
Chemistry, Cambridge, 1999, pp. 120-133. Ses also U.S. 3,235,361, Col. 6, line 16 through
Col. 7, line 19 and Examples 10-41; 1J.5. 3,309,192, Col. 5, linz 43 through Col. 7, linz 62
and Exaraples 8, 12, 15, 39,41, 22, 53, 58, 132, 138-140, 162-164, 160, 167 and 169-152;
U.5. 2,891,855, Col. 3, line 66 through Col. 5, line 17 and Exaraples 1-4; Flingman, Weed
Control as a Science, John Wiley and Sons, Iuc., Mew Yorlz, 1961, pp €1-96; Hance ct al.,
Weed Control Handbook, 8th Ed., Blackwell Scientific Publications, Oxford, 1929; and
Developments in formulation technology, PIB Publications, Fichmond, UK, 2000,

In the following Examples, all pereentages are by weight and all formulations are
prepared in conventional ways.  Compound numbers refer o compounds in Table
Without further claboration, it is believed that one skilled in the art using the preceding
description can utilize the presznt invention to itz fullest extent. The following Examples
are, therefore, (o be construed as raerely illustrative, and not limiting of the disclosure in any

way whatsozver, Percentages are by weight except where otherwise indicated.

30
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Example A
High Strength Concentrate
Corpound 1
fosamine-ammonium
silica aerogel
synthitic amorphous fine silica
Example B

Wettable Powder

Compound 1

metsulfuron-methyl -
dodecylphenol polyzthylene glyeol ether
sodium ligninsulfonate
sodiurm silicoaluminate
montmorillonite (calcined)
Example C
Granule
Compound 21
triclopyr-triethylammonium
attapulgite granunles (low volatile maitter, 0.71/0.30 mn
U.8.5. No. 25-50 sieves)
Example D
Extruded Pellet
Compbund 1

1mazapyr-isopropylamrioniuri
anhydrons sodium sulfate

ctude calcium ligninsulfonate
sodium alkylnaphthalenesulfonate

calcum/magnesinm bentonite

Example E
Emulsifiable Concentrate

Compound 1
triclopyr-butotyl
polyoxyethylene sorbitol hexoleate

Ce—Cyp fatty acid methyl ester

PCT/US2009/051928

3.5%
95.0%
0.5%
1.0%

55.7%
9.3%
2.0%
4.0%
6.0%

23.0%

2.6%
7.4%
90.0%

10.5%
14.5%
10.0%
5.0%
1.0%
59.0%

2.4%
7.6%
20.0%
70.0%
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Example F
Microemulsion
Compound 1 i 1.2%
triclopyr-butotyl 3.8%
polyvinylpyrrolidone-vinyl acatate copolymer 30.0%
alkylpolyglycaside 30.0%
glyceryl monooleate 15.0%
water 20.0%

Test results show that the meiliod of the present invention is remarkably effective for
controlling undesired vegetz—‘ztic‘»n of subfamily Mimosoideae including Acacia spacizs cuch as
huwisache and Prozapis specizs such as honey mesquite, even at low application rates.
Control of undesired vegetation includes killing or injuring the vegetation or raducing its
growth. Tn the context of the present method, control typically includes completely killing
the trzated vegetation o permanenily remove it as a competitor of desirable vegetation for
water, nifrients, sunlight and growing space. Mixtures of compounds of component (1) with
the compounds of component (b) have been discoverad (o pmvidé a synergistic effect
producing complete kill for long-term contvol, Furthermore ihe present method is useful for
Filling not only young plants of subfamily Mimosoideas but also established plants many
years old, which can be otherwise difficult (o control by conventional herbicide freatments or
mechanical removal. Typically the present method is used (0 selectively control (e.g., kill)
undesired Mimosoideae plants in grasslands including pastures and rangelands. However,
the present method can also bé used (o control Mimosoideae plants in other arcas in which
they are not desired.

As mixtures of the compounds of componenis (a) and (b) have both precmergent and
postemergani herbicidal activily, to control undesired vegetation by killing or injuring the
vegatation or redncing its growith, the miztures can be uscfully applied by a varicty of
methods involving contacting a herbicidally effective amount of a mixiare, or a composition
comprising the mixturs and at least one of a sarfactant, a solid diluent or a liquid diluent, to
the foliage or other part of the undesired vegetation or (o tlie envitonment of the undzsired
vegetation such as the soil or water in which (he undesired vegeiation is growing or which
surronnds the seed or oiher propagule of the undesived vegetation.  Component (a) and
caomponent (b) can be applied simultancously or consecntively © provide the mixtares,

Althongh mixtures of the components (a) and (1) can be applizd (o the soil surrounding
Mimosoideae plants, the root zone of established Mimosoideas plants can extend downwards
many méeters, and both the quantity of surrounding soil and the depih diminish the effect of
soil application. Therefore typically for the present method, mizturss of componenis (a) and
(b) are applied to foliage of the undesived vegetation. Foliage application ensures that

|
substantial percentages of the hierbicidal aciive ingredients are absorbed into the plants. The



Ch

10

20

(%]
)

WO 2010/019377 | PCT/US2009/051928

25

compound of Formula 1 and to a greater or lesser extent the compomds of component (Iv)
are capable of translocation (o other parls of the plants.

For foliar application typically an application volurne is selected that is sufficient to
wet all of the Mimosoideae foliage at the desired application raie of active ingredient with
relatively little deip or run off. For optimal absorption of the applied herbicidal mixturs, the
Mimaosoideae plants should be lzafed out (i.e. foliags includes leaves as well as branches and
stems), and preferably the ]‘)l‘(’ll"ll’S arc actively growing., The herbicidal efficacy of foliar-
applied spray mixtures is often enhanced by addition of adjuvants such as surfactanis (z.g.,
wetting agents) and oils (e.g., methylated seed oils, vegetable oils (i.e. oils obtained from
seeds and fraits) and diesel fuel oil (ncluding wmixtures thereof)). Of note as adjuvants are
vegetable oils and particularly methylated sezd oils such as methylated rapeseed oil and
mthylated soybean oil (e methyl soyate). OF particnlar note is methyl soyate. Vegetable
oils and methylated sead oils are typically added to spray mixtures in an amount of about 0.1
to about 5, more typically aboni 0.5 to about 2, and most typically about 1 percent by
volume. Mixiures of components (a) and (b) can be applied (o the foliage of Mimogoideae
nsing a wide variety of known procedures and equipment for foliar application. These
includz hydranlic handgun sprayers, boom sprayers, and sprayers for asrial application from
fixed wing and rotor aircraft.

For the present method, a mixture of component (a) with component (b1) (i.e.
fosarnine and salis thereaf) is typically applied in a weight ratio of component (a) o
component (b1) in the rangs of about 1:45 (0 1: 14, more (ypically in the range of about
1:36 to 1:20, and most typically in the rangs of about 1:32 to 1:22. A mixture of
component (a) with component (b2) (i.c. imazapyr and salts thereof) is typically applied in a
weight ratio of in the range of abont 1: 2.4 to 1:0.2, aore typically in the rangz of about
1:1.8 to 1:03, and maost typically i the range of about 1:1.6 to 1:1. A mixture of
cornponent (a) with component (b3) (1.2, metsulfuron-methyl and salts thereafl) is typically
applied in a weight ratio in the i'angszr of about 1:0.4 to 1:0.03, more typically in the range
of about 1:0.3 to 1:0.1 and most typically in the range of about 1:0.22 to 1:0.15. A
mixtnre of component (a) with component (b4) (1.c. triclopyr and esters, thinesters and sals
thereof) is typically applied in a weight ratio in the range of about 1:4 (o 1: 0.8, more
typically in the rangs of about 1:3.2 o 1: 1.6, and most typically in the range of about
1:2.8t01:2. The above described ratios based on aquivalent weights of the compound of
Formula 1, fosamine, imazapfu', metsulfuron-racthyl and triclopyr.  For example, when
component (a) 18 the methyl ester of the compound of Formula 1, the equivalent weight is
caloulatzd by nuliiplying the weight of the methyl ester by the forrula weight of the
compound of Forriula 1 and then dividing the multiplication product by the formula weight
of the methyl ester. As another exaniple, when cormponent (b1) 1s fosamina-ammonium, the

equivalent weight is caleulated by multiplying the weight of the fosamine-ammoninm (i.e.
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the ammonium salt of fosarning) by the forraula weight of fosamineg and then dividing the
multiplication product by the forrula weight of the aramonium salt.

A herbicidally effective amount of the mixture comprising components (a) and (b) as
well az any additional herbicides is determined by a number of factors. These factors
include: formulation selected, mathod of application, amount and type of vegetation present,
growing conditions, etc.  Tn general, a herbicidally effective amount of the mixture
comprising components (a) and (b) is apphed according (o the preseni method at an
application rate in the range from about 50 g/ha to about 20 kg/ha. One skilled in the act can
casily determine the herbicidally effective amount necessary for the desired level of control
of undesired Mimosoideae vegetation.

One skilled in the art can alzo readily determing amownts of components (a) and (b) for
the desired level of herbicidal control of undesired Mimosoideas vegetation, including
amonnis providing noticeable synergism (e, synergistically effective amounts), which
occurs over a wide rangs of application ratss, including application rates at which
components separately provide little control. When a mixture comprising component (a) and
(b) is dirzcted to foliage of Mimosoideas (i.e. foliage application) aceording to the present
method, component (a) (1.c. il"n': cornpound of Formnla 1 and salts, asters and thiocsters
thereof) is typically applied at an application rate in ihe rangs of aboul 25 (o aboui 1200
g/ha, mare typically in the range of about 50 (o alont 600 g/ha, and most typically in the
range of about 100 to about 300 g/ha, the waight caleulated as the squivalent weight of the
Forrmula 1 cornpound. Component (b1) (i.e. fosamine and salis thercof) is typically applied
at an application rate in the range of about 900 to about 24000 g/ha, mors typically in the
range of about 1500 to about 12000 g/ha, and most typically in the range of about 3600 to
about 6800 g/ha, the weight calculated as the equivalent weight of fasamine. Component
(L:2) (i.c. imazapyr and salis thereof) is typically applied at an application rate in the rangs of
about 25 to about 2000 g/ha, ToIG typically in the range of about 50 to about 1000 g/ha, and
most typically in the range of about 100 to about 500 g/ha, the weight calenlated as the
equivalent weight of imazapyr. Cormponeni (b3) (i.c. metsulfuron-methyl and salts thereof)
is typically applied at an application rate in (he range of aboui 5 to about 350 g/ha, more
typically in ihe range of about 10 to about 175 g/ha, and most typically in the range of abont
20 to about 90 g/ha, the weight calculated as the equivalent weight of metsulfuron-methyl.
Component (b4) (i.z. triclopyr and esters, thioasters and saltg thereof) is typically applied at
an application rale in the range of about 50 to about 4500 g/ha, more typically in the range of
about 100 to about 2200 g/ha, and most typically in the range of about 200 o about 1100
g/ha, the weight calculated as the equivalent weight of triclopyr. The area (i.e. ha) in the
above application rates refers to, the ground area under (he reated foliage.

Although mixtares comprising components (a) and (b) are iypically applicd according

to the present method withoui other active ingredienis, they can also be mixed with one or
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more other biologically active compounds or agents including herbicides, herbicide safenars,
fungicides, msecticides, nematocides, bactericides, acaricides, growth regulators such as
msect molting inhibitors and rooting stiraulanis, chiemosterilants, seriochemicals, repellents,
attractants, pheromones, feeding stimulants, plant nuirienis, other biologically aciive
compounds or entomopathogenic bacteria, virus or fungt to form a multi-component
pesticide giving an even broader spectrum of agricultural protection.  Mixtures of
cormponents (a) and (b) with other herlucides can Twoaden the spectium of activity against
additional wead species, and supprecs the proliferation of any resistant biotypes. Thus the
riixtures applied according o the present method can also comprise not only components (a)
and (Ib), but also at least one additional biologically aclive compound or agent. The other
biologically active compounds or agents can be formulated in compositions comprising at
least one of a surfactant, solid or liquid diluent. For mixtures of the present invention, one or
more other biologically active compounds or agents can be formulated (ogether with
components (a) and (L) to forma a premix, or one or more other biologically active
compounds or agents can be formulated separvately from components (a) and (b), and the
formulations combined fogether befors application (e.g., in a spray tank) or, alternatively,
applied in succession. |

A maizturs of one or mors of the following herbicides with components (a) and (Ib) may
provide further improved conirol of Mimosoideae vegetation: acetochlor, acifluorfen and its
sodinm salt, aclonifen, acrolein (2-propenal), alachlor, alloxydim, ametryn, amicarbazone,
amidosulfuron, aminopyralid, anitrole, ammonium sulfamats, anilofas, asulam, atrazine,
azimsulfuron,  beflubutarnid,  benazolin,  benazolin-ethyl, bencarbazons, benfluralin,
benfuresate, 1:-'3:1'15111ﬁn‘on-me[lfy], Lensulide, bentazone, benzobicyclon, henzofenap, bifenox,
Lilanafos, bispyribac and its sodiumi  salt, bromacil, bromobutide, Lromofenovim,
bromoxynl, bromoxynil octanoate, butachlor, butafenacil, butamifos, butralin, buiroxydim,
butylate, cafenstrols,  carbetamide,  carfentrazonc-cthyl,  catechin,  chlomethoxyfen,
chloramben,  chlotbromuron,  chlorflurenol-methyl,  chloridazon,  chlorimuron-ethyl,
chlorotoluron, chlorpropham, gl'nlol'sulﬁn‘on, chlorthal-dimeihyl, chlorthiamid, cinidon-ethyl,
cinmethylin, - cinosul furon, élefoxydim, clethodim, clodinafop-propargyl, clomazone,
clomeprop, clopyralid, clopyralid-olamine, clovansulam-methyl, CUH-35 (2-methoxyeathyl
2-[[[4-cliloro-2-fluorn-5-[(1-methyl-2-propynyDaxy ] phenyl }(3-flnorobenzoyl)ariino -
carbonyl]-1-cyclohexene-1-carboxylate), cumyluron, cyanazing, cycloate, cyclosulfamuron,
cycloxydim, cyhalofop-tuiyl, 2,4-D and itz butotyl, Lutyl, isoctyl and icopropyl esters and its
dimethylammoniom, Jdislamine and tbolamineg salts, daimuron, dalapon, dalapon-sodiurm,
dazomet, 2,4-DB and its dimethylammonivm, potassium and sodium salts, desmedipham,
desmetryn, dicamba and its diglycolammoninim, dimethylammonium, potassium and sodium
salts, dichlobenil, dichlorprop, diclofop-methyl, diclosulam, difenzoquat mctilsulfate,

diflufenican, diflufenzopyr, dimefuron, diraepiperate, dimethachlor,  dimethamestryn,
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dimethenamid, dimethenamid-P, dimethipin, direethylarsinic acid and its sodium  salt,
dinitrarine, dinoterl, diphenamid, diquat ditromide, dithiopyr, divron, DNQC, endothal,
EPTC, esprocarb, ethalfluralin, ethametsulfuron-rethyl, cthiozin, cthofumesaie, sithoxyfen,
ethoxysulfuron, ctobenzanid, h:-nmc:;npm‘p-r:thyl, fenazaprop-P-cthyl, fentrazamide, fenuron,
fenuron-TCA, flamprop-mcthyl, flamprop-M-isopropyl, flamprop-M-methyl, flazasulfuron,
florasulam, flazifop-buiyl, fluazifop-P-butyl, fluazolate, flucarbazone, flucctosulfuron,
fluchloralin,  flufenacet, flufenpyr, flufenpyr-ethyl, flumetsulam, flumiclorac-pentyl,
flumioxazin, fluomehion, fluoroglycofen-cthyl, flupoxam, flupyrsulfuron-methyl and its
sodiurn salt, flurenol, flurenol-butyl, fluridone, flurochloridone, fluroxypyr, flurtamone,
fluthiacet-methyl, 'I’(;i’.’:sa-se':ﬁ':l"l, foramsulfuron,  glufosinate,  glufosinate-ammonium,
glyphiosate and its salts such as ammonium, isopropylammoniurm, potassivm, odium
(ncluding  sesquisodinm)  and  trimecium (allernatively  named  sulfosate),
halosulfuron-methyl, haloxyfop-clotyl, haloxyfop-meihyl, hexazinons, HOK-201 (N-(2,4-
diflnorophenyl)-1,5-dihydro-N-(1-methyleihyl)-5-ox0-1-[(ierahydro-2 H-pyran-2-y1)-

methyl]-4H-1,2,4-triazole-4-catboxamide), imazamethabenz-racthyl, imazamor, imazapic,
Imazaquin, imazaquin-armmonium, imazethapyr, imazethapyr-ammoninm, imazosulfuron,
mndanofan, iodosulfuron-methyl, ioxynil, 1oxynil octanoats, ioxynil-sodium, isoproturon,
1souron, isoxaben, isoxzaflutole, isoxachlovtole, lactafen, lenacil; linuron, maleic hydrazide,
MCPA and iis salis (e.g., MCPA-dimeihylammonium, MCPA-potassinm and MCPA-
sodivr, esters (6.3, MCPA-2-cthylhexyl, MCPA-buiotyl) and thiossiers (e.g., MCPA-
thioethyl), MCPE and its salts (e.g., MCPB-codium) and esters (e.g., MCPB-cthyl),
mecoprop,  maecoprop-P,  mefenacet,  mefluidide,  masosulfuron-methyl, mesotrione,
metam-sodium, metamifop, melamifron, metazachlor, methabenziliiazuron, methylarsonic
acid and its calehum, monoammonium, monosodivm and disodium salts, metlyldyniroi,
metobenzuron,  metobromuron,  metolachlor,  S-metolachlor, metosulam, metoxuron,
metribuzin, molinate, monolinuron, naproanilide, 11&1)1‘()15&1’1’:i«:le, naptalam, nsburon,
nicosulfuron, norflurazon, orbencarl, orithosulfarmuron, oryzalin, oxadiargyl, oxadiazon,
oxasulfuron, oxaziclomefons, oxyfluorfen, paraquai dichloride, pebulate, pelargonic acid,
pendimethalin,  penoxsulama,  pentanochlor,  pentoxazons,  perfluidone,  pethoxamid,
phenmedipham, picloram, picloram-potassiuii,  picolinafen,  pinoxaden, piperophos,
pretilachlor, primisulfuron-raethyl, prodiamine,  profoxydim, prometon, promefryn,
propachlor, propanil, pl'.al)aqlliiafol), propazine, propham, propisochlor, propaxycarbazone,
propyzamide, prosulfocarb, prosulfuron, pyraclonil, pyraflufen-cthyl, pyrasulfotols,
pyrazogyl, pyrazolynate, pyra:"cy:‘:yﬂan, pyrazosulfiwon-cthyl, pyribenzoxim, pyributicarh,
pyridate, pyriftalid, pyriminobac-raethyl, pyriraisulfan, pyrithiobac, pyrithiobac-sadium,
pyroxzasulfone, pyroxsulam, quinclorac, quinmerac, quinoclamine, quizalofop-zthyl,
quizalofop-P-ethyl, quizalofop-P-t=furyl, rimsulfuron, scthoxydim, siduron, simazine,

simetryn, sulcofrione, sul'ﬂznn':—r_prm, sulfornciuron-meihyl, sulfosutfuron, 2,3,6-TBA, TCA,
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TCA-sodium, tebutam, tcbuthiuron, tefirylirions, tembotrione, tepraloxydim, terbacil,
terbumeton, terbul‘l'lylazinc,‘ tertbmtryn,  thenylchlor,  thiazopyr,  thiencarbazone,
thifensulfuron-meathyl,  thiobencarb,  tiocarbazil, topramezone, tralkorydim, tri-allate,
triasulfuron, triaziflam, tribenuron-methyl, tridiphane, trictazine, trifloxysulfuron, teifluralin,
triflusulfuron-methyl, tritosulforon  and  vernolate, Other  herbicides  also  include
bicherbicides such as dliernaria desiriuens Sivavaons, Colletoirichum glocozporiodss (Penz.)
Penz. & Sacc., Drechsiera monoceras (MTB-951), Myrotheciuin verrucaria (Albertini &
Schweinitz) Ditmar: Fries, Phytophthora palmivora (Butl) Dull. and Puccinia thlaspeos
Schub.

Components (a) and (b) can also be vsed in combination with plant growth regulators
such as aviglycine, N-(phenylmethyl)-1H-purin-6-amine, epocholeone, gibberellic acid,
gibberzllin Ay and  Ag, harpin protein, mepiquat chloride, prohexadione calcium,
prohydrojasron, sodinm nitrophenolate and trinexapac-methyl, and plant growth modifying
organisms such as Bacillus cereus strain BPOI., '

General references for agricultural protectants (i.z. herbicides, herbicide safeners,
msecticides, fungicides, nematocides, acaricides and biological agents) include The Pesticide
Manual, 13th Edition, C. D. 8. Toralin, Ed., British Crop Protection Council, Farnham,
Surrey, UK., 2003 and The RioFesticide Manual, 2nd Edition, L. G. Copping, Ed., British
Crop Protection Couneil, Farriham, Surrey, UK., 2001.

For embodiments where'one or more of these various additional miving partners are
uaed, the weight ratio of these varions rmixing partners (in total) to componeat (a) and (b) in
total is typically between about 1:3000 and about 3000 : 1. Of note are weight ratios
between about 10300 and about 300 1 1 (for example ratios bietween about 10 30 and about
30:1). One skilled in the art can casily determine through simple experimentation the
biologically effective amounts of aclive ingredients necessary for (he desired specirum of
biological activity. Tt will be svident that including these additional componenis may sxpand
the spectrim of weeds controlled bayond the spectinn controlled by mixtures of component
(a) and (b) alone.

In certain instances, combinations of a mixture of componeni (a) and (b) with other
biologically active (particularly herbicidal) compounds ar agents (i.e. active ingredients) can
result in a greater-than-additive (.. synergisiic) effect on weeds and/or a less-than-additive
effect (i.e. safening) on forage arasses or other crops or desirable plants, Peducing the
quantity of active ingradients released in the environment while enonring effective pest
control is always advantageous.  Alility to use greaier amounis of active ingredienis to
provide more effective weed control 15 also advantageons. When synergism of herbicidal
active ingradients occurs on weeds ab application rates giving agronomically satisfactory
levels of weed control, such comibinations can be advantageous for reducing the cost of

growing forage or ofher crops and decreasing environmental load.  When safening of
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herbicidal active ingredients oceurs on desirable plant species growing in the vicinity of
undesired Mimosoideas vegetation, such combinations can be advantageous for increasing
production of the desirable plant species by reducing weed competition.

Mixtures comprising components (a) and (b) as the only active ingredicnts have been
dizcoverad to typically provide sxcellent control of wundesired Mimosoideas vegetation at
application rates causing litfle or no injury o forage grasses of pasturas and rangelands,
particularly when the application of (he mixtures is directed at the foliage of the
Mimosoideas vagetation. However, in some situations, such as for control of undesired
Mimocotdeas vegztation in crops other than forage grasses, mixtures comprising not only
components (a) and (b), but also a herbicide safency can be advantageous. For example,
mixtures comprising cornporuzzhts (a) and (b) can also Lie used in combination with herbicide
safeners such az allidochlor, benoxacor, BCS (1-bromo-4-[(chlororasthyDsulfonyllbenzene),
cloquintocet-mexyl, cyometrinil, cyprosulfonamide, dichlormid, 4-(dichloroacetyl)-1-oxa-
4-azonapiro[4.5}decans (MC»N 4660), 2-(dichlaromethyl)-2-methyl-1,3-dioxolan: (MG 191),
dicyclonon, dictholate, ﬂancﬁlorazolc—.-ethyl, fenclorim, flurazole, fluxofznim, frilazole,
isoxadifen-cthyl,  mefenpyr-dicthyl,  vaephenate,  methoxyphenone  ((4-methoxy-
3-methylphenyl)(3-mcthylphenyDmethanons),  naphthalic  anhydride  (1,8-naphihalic
anliydride) and oxabetrinil to increase safaty (o certain crops. Antidotally effcctive amounts
of the herbicids safensrs can be applied at the same time as mixtures of components (a) and
(1), or appliad as seed treatments.  Antidotally effective amounts of safeners can be easily
determined by one skilled in the art through simple expearimentation.

Of note is the present method wherein the mixture of comprising components (a) and
(b) further comprises at least one other herbicidal active ingradient.  OF particular note is
such a method where the other herbicidal active ingredient has different site of action from
the compounds of components (a) and (b). In certain instances, a combination with at least
one other herbicidal active ingredient having a similar spectrum of control but a different site
of action will be particularly advantageous for resistance management.

The following Tests demonstrate the control efficacy of mixtures comprising
cornponent (a) and component (b) against Mimosoideas weed species. The weed control
afforded by the compounds is not hmited, however, to theze species.  In these Tests,
Compound 1 is identifizd in Table 1 and is also recognized as the methyl astar of the
compound  of Forrmla 1 (i.e. methyl  6-amino-S-chloro-2-cyclopropyl-4-pyrimidine-

carboxylate).

BIOLOGICAL EXAMPLES OF THE IMVEMTION

TEST A v
A field study was conducied to avaluaic the efficacy of 250 g/ha of Compound 1,
6.7 lzg/ha of fosaminc-ammonium (.. ammonium sali of fosamine), 280 g/ha of imazapyr

(provided in the form of the isopropylammoniwm salt of imazapyr) and 42 g/ha of
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metsulfuron-methyl, separately and in combination, for controlling a natural stand of
huisache (Acacia farnesiana) on a ranch in sontheastern Texas. Compound 1 was in (he
form of a wettable granule: formulation containing §0% by weight of Compound 1.
Fosamine-ammonium was provided by FRENITE® S, which is a water-soluble licquid
formulation  containing 41.5% of fosarine-ammoniur. Trmazapyr was provided by
APRSEMAL®, which is a water-soluble liquid formulation containing 28.7% of imazapyr-
isopropylaramoniurn (squivalent (o 22.6% of imazapyr, i imazapyr acid equivalent).
Metsulfuron-miethyl was provided by ESCOPT® P, which i5 a wettable granule
formulation containing 60% of matsul furon-methyl.

The trial design was a large block, single veplicate field study using 1ectangular test
plots measuring 12.8 m by 22.9 m. The huisache trees in the test plots averagad 2.4 m tall
and were estimated to be approximaicly 20 years old. The formulated herbicides were
diluted with water and 1% by volumie of mathylated seed oil was added to provide about
274 L of spray mivture. The treatments were applied in early autumn uging a high-volume
handgun sprayer projecting (he spray miziure upward and acrozs a plot in a slow back and
forth motion while traversing the plot lengthwise. This produced a rainfall-lilz spray
covering both the huisache (ress and ground between trees in (he plots. The volume of spray
mizture used (corresponding tf_J 035 L/ha) was sufficient to thoroughly wet the foliage of the
hmisache trees with relatively little drip or run off under the trees.

The effects of the habicide (rsaimenis wers visually evaluated. At 62 days after
application (DAA), the percentage of defoliation in cornparison to a control plot was
obsarved. Then at 229, 543, 656 and 745 days aftzr applicaiion % control was caleulated
based on the percentage of trees showing no green foliage or regrowth. The results are listed
in Table A.
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Table A. Control of Huisache ysing Compound 1, fosamine, mazapyr aind metzalfuren-methyl, applied alone

and in combination.

Application rate (g ai/ha) % % Control
Compound | Fosamine | Tmazapyr | Metaulfuron- | Defoliation 229 543 656 745
1 ™ (**) methyl 62 DAA DaA DAA DAA DAA
250 - - - 100 91 46 55 33
- 6688 - - 75 0 0 0 0
- - 280 - 70 9 0 0 0
- - - 1 42 85 11 0 0 0
250 6658 _ - 100 100 95 95 93
250 - 280 - 100 95 100 100 100
250 - - 42 100 100 79 74 85
() Applied az the ammoenium call. Application rate iz baszd on the ammenium zalt of fosamine.
(**) Applied az the isopropylammaenium call. Application rate i3 based on the imazapyr acid equivalent.
Table A shows that an application rate of 250 g ai/ha of Compound 1 pravided 100%

defoliation of huisache. Althongh at 220 DAA 91% of the huisache trees still lacked green
foliage, at 543 and 656 DAA observed conirol diminished (o around 0%, and ai 745 DAA
to 33%, which indicates that many of the huisache trees lacking green foliage at 229 DAA
were actually not completely moribund or dead.  The ratings at more than one year after
herbicide application, i.s. 543, 656 and 745 DAA, are representative of long-term control of
huisache from the (reatment. At the application rates applied, fosamine, imazapyr and
metsulfuron-methyl provided less defoliation than Compound 1, and moreover gave no long-
terrn conteal of huisache.  Raemarkably however, combinations of Compound 1 with
fosarnine, irmazapyr or metsulfuron-methyl synergistically provided much better long-term
conteol of huisache.  Although the Colby Equation can be used (o calculate the expected
response, it 18 not nesded in this mstance Lecause the % control of fosamine, imazapyr and
metsulfuron-methyl are all 0 ai 543, 656 and 745 DAA, ani thus the evpected affect of the
miztures 18 just the offect of Compound 1 alone: 46% at 543 DAA, 55% at 636 DAA and
33% at 745 DAA. The much greater control provided by the mixtes demonstratzs strong
synergy. ‘
TEST B

A fizld study was conducted to evaluate the efficacy of 125 g/ha of Compound 1 and
280 g/ha of triclopyr (in ihe form of the butoxyethyl ester of (viclopyr, i.¢. triclopyr-tutoiyl),
separately and in combination, for controlling natural stands of honey mesquite (Prosopis
glandulaza) on ranches in wastern Texas. Compound 1 was in the form of an 809 waitable

granuls forrmulation.  Triclopyr was provided by GAPLON® 4 or PEMEDY®, which are

e
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emulsifiable concentrate forrmlations containing 44.3% or 61.6% of triclopyr-butotyl,
respectively.

The trial design was a large block, single replicaic test. Each test used rectangular test
plots measuring 3 1 by 9 m and incorporating at least 10 mesquite plants per plot. The
forrmulated herbicides were diluted wiih water, and 1% by volume of methylated seed oil
was added, to provide valumes of spray mix tures corvesponding o a rate of 94 L/ha at Site
and 140 L/ha at Site 2. The treatrments were apphied using flai fan nozzles on an elevated
spray boom moved across the plots by an all-terrain vehicle or small tractor. The elevated
spray boora and relatively low epray volurnes sitnulated acrial (c.g., helicopter or fixed wing
aircraft) applications.

In cach plot 10 mesquite trees were ideniified with a metal tag for evaluation. The
effects of the herbicide ircatments were evaluaied 12 months after application at Site 1 and
10 months after application at Site 2. Visnal evaluations were used to raie the herbicidal
effzct of the various treatments. A (res was considered alive if any foliage was present
within the tree canopy arca or if any new growth (i.z. sprouts) emerged from the base of the
tree. Contral results were calculated as a percent of dead trees in cach plot, 2.3, 6 dead trees
and 4 live trees gives a 60% control rating,

Expected rasults were caleulated using the Colby Equation. Colby’s equation (S. .
Colby, “Calculating Synergistic and Antagonistic Responses of Herbicide Combinations,”
Weeds, 15(1), pp 20-22 (1967)) calculates the expected additive effzct of herbicidal
mixtures, and for two active ingredients is of the forn:

Pasy, = P, + Py, — (PP, / 100)

wherein Py, is the percentage effect of the mixture expected from additive

contribution of the individual cormponents,

P, is the observed percentage effeci of ihe first active ingradient at the same wae

rate as in the mixture, and

Py, is the observed penlcm‘utag«': effect of the second active ingredient at the same use

rate as in the mixture.’
For mixtures comprising Compound 1 plas triclopyr, the evpecied herbicidal effect was
calculated based on Componnd 1 alone providing observed herbicidal effect P, and triclopyr
providing observed herbicidal effect Py in the Colby Equation.

Obscrved and expected results are listed in Table B.

Table Ib. Control of Honey Mesquite using Compound 1 and triclopyr, applied alone and in combination.

Application rate (g ai/ha) _ % Control
~ Compound 1 Triclopyr (*) ' Site 1 Site: 2
Observad Expected(™*) Obiserved Expected(*+)
125 - 60 - 60 -
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- 280 0 - 30 -

125 280 ‘ 90 60 100 72

(") Applicd as the butoty] ester of 11Ji010‘py1'. Application rale ic based on the triclopyr acid equivalent.
(**) Calculated using the Colby Equation.

Talile B shows that 125 g/ha of Compound 1 provided only partial (i.e. 60%) long-
terra control of honey mesquite. Triclopyr at 280 g/ha provided little (i.e. 30% at Site 2) or
1o (Le. 0% at Site 1) long-term conirol of honey mesquite. Remarkably, the combination of
Corapound 1 with friclapyr at thess application rates provided sxcellent (e, 00 o 100%)
control, which furtharmore was much greater than the 60 to 72% conlrol expected from.

additive effects.

42
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CLAIMS

What is claimed is:

1. A method for controlling undesirad vegetation of subfaraly Mimasoideae
corprising applying to the undesired vegetation or 1ts environment a herbicidally effective
amount of a mixture comprising (a) one or more compounds selected from the compound of

|

Forrnula 1 and salis, esters and thioesters thereof:

NH,

N X cl ; and

N CO,H
1

(b) at least one additional herbicide selected from the group consisting of
(b1) fosarmine and salts thereof;,
(b2) imazapyr and salts thereof;
(b3) metsulfuron-rethyl and salis thereof, and
(b4) triclopyr and esters, thioesters and salts thereof,
2. The method of Claim 1 wherein the uadesired vegetation comprises at lzast one
species of genus Prosopis.

3. The method of Claim 1 wherein the undesired vegetation comprises at least one

species of genis Acacia.

4. The method of Claim 1 wherein the mixture is applied to the foliage of the
vndesired vegetation.

5. Themethod of Claim 1 wherein at least one herbicide of component (b) 1s
selected from (b1) fosamine and salts thereof.

6. The method of Claivn 1 whersin at least one harbicide of compenent (b) is
selected from (b2) imazapyr and salts thereof.

7. The method of Claim 1 wherein at least one herbicide of component (b) is
selected fronn (b3) metsulfuron-methyl and salis thereof.

8. The method of Clair 1 wherein at lzast one hierbicide of component (b) is

selectad from (b4) wiclopyr and esters, thioesters and salts thereof.

M3
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METODO PARA COMTROLAR VEGETACION MIMOSOIDEAE NO DESEADA

CAMPO DE LA INVENCION

Esta invencidén se vefiere a un método para controlar

vegetacidn no deseada de la subfamilia Mimosoideas mediante

M
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frecuentemente, &l tamafico ds un
arbusto. El mezquite ss adapta bisn a2 pasturas y campos de
pastores semiaridos porque pusds absorber agua de la napa
reatica a través ds su extensa rai- principal. EL me-guite
también puede absorher el agua disponible en las capas
rficiales, =zn viﬁtud de lo cual le guita humadad a los
bzorcidn de
agua dz las napas fredticas pusde ser perjudicial, dado que
eracidn del mecquite en partes de Teras

es responsable, al mencos en parts, de la disminucidén de los

Angslo, Terasz, dade a conocer 21 19 de Junio de 2001,

disponible el 19 de junio de 2009 en
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longitud que son lo suficien

—

suela

)]

de cauchce de los zapatos & incluso los neudticos

2008). L

3]

1 28

ecie de mezquite P. glandulosa sz ha propagado

]
1

en todo 2l mundo y estd considerada comoc una de las peores

of the Species Survival Commission of the Wo
Union, noviembre ds 2004, disponible 21 19 de junio de 2009
en http://www.issg.org/hocklet.pdf).

Erradicar mecdnicamentes &l mezguite es dificil, porgue

la zZona de regeneracidén de lasgs yemas de la planta puede

(8]

extenderse 1% cm subterrdneamente; el mezquite también puede

http://en.wilipedia.org/wiki/Mesquite). Adicionalmente, el

establecido. La desfoliacién puede =star =zequida  de  un

M6



10

20

tratamiento herbicida antes de poder concluir Jque las

T
Pt
w
cr
Qs
w
n
97}

1
O
i_.l
=
=
(]
)
®

D
25

L

)
=
:':»
l_l -
-
[\])
(o
o
w0

Louisiana y el sudeste de Tezas en los Estados Unidos. Otras
especies de Acacia tienen importancia mundial cemo male-as

consideradas plagas. La A, drepanclobium est

una maleza invasiva de la sabana an partes de Africa. La A.
karroo  constituye un  problema en  pairtes de Africa \%

Australia. La A. catachu y la A, nilotica presentan amenazas

invasivas para Australia En cuanto al nezguite, la
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incluyen acido 6-amino-5-cloro-2-ciclopropil-4-

pirimidincarboxilico, 'sus é&steres, ticésteres y sales.
Aunque se ha comprobado posteriormente gue e&stos herbicidas
erzhiben actividad herbicida contra vagetacién no deseada en

41



10

15

20

25

Proscpis, su eficacia en concentraciocnes de aplicacidn
relativamente bajas no siempre es suficiente para un control
satisfactorio de estas maleczas. Ahora se ha descubierto que
las mezclas con ciertes otros herbicidas ofrecen una
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NVENCION

Esta inven

Q

16n se rvefiere a un nétodo para controlar

vegstacldn no deseads de la subfamilia Mimoscideacs; el método
comprende aplicar a la vegetacidn no deseada, o a su entorno,

una cantidad de eficacia herbicidzs de una ma-cla que conprende

(a) uno o mids compuzstces selaccionados  del coinpuesto  de

N7 co,H

(b) por. lo mnenos un herbicida adicional

seleccionado del grupo gue consiste de

[

(bl) fosamina y sales de ésta;

(b2) imazapir y sales de éste;
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C ge usa en la presente descripcidn, los términos
comprends “gue  comprende”,  “incluye”, “que incluye
“tiene?”, “que tiene”, “contieneg”, “gue ntiene”,

caracterizado(a) por”, o cualquier otra variante de éstos,

sstédn previstos para abarcar una inclusién no excluysznte

[_'
l_v

sujeta a cualguier limitacién quz 32 indigue explicitamsnte.
Por ejemplo, una composicién, wna mezcla, un process o un

mitodo que comprende una lista de elementos no se limita

necesariamente sélo a esos elementos, sino que pusde incluir
ctros que no estén expresanente listados o sean inherentes a

.

tal composicién, mezcla, proceso, o método.

reivindicacién la inclusién de materialss diferentesz de los
mzncicnados excepto por las impurezas cominmente azociadas

cldusula del cuerpo de una reivindicacidée

elemento desscrito en esa cliuasula; no se ercluyven de la
reivindicacidén otros elemer s en su totalidad.
La frase de transicidén “que consiste esencialmente de”

se usza para definir una composicidén o un método que incluye

3Q
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materiales, etapas, caracteriszticas, componentes o elementos

sSticas

o

adicionaless afecten materialmente una o mas caracter
hasicas y novedosas de la invencién reivindicada. La frase

“que consiste esenc¢ialmentce de ocupa un lugar intermedio

[}
(o
(D\D

entre “que comprende” y “que consist

En donde los solicitantes han Jdaefinido uwna ianvencidn o

cilmente que (a mencs Jgue se

2 cmmn & (23 B P ~ - 1y~ ey e S e a -
términos “que consiste esencialmente de” o “gue consiste de”.

En las menciones de la presente, el término alquila®™,

usado solo o) en palabras conpuestas, tales COmo

“alcozialquils” o “hidrovialquile” incluys alquilcs dz cadzna
recta o ramificada, tales como metilo, etilo, n-propilo, i-

cropilo, o los diferentes isémeros de butile, pentilo o
hexilo. “Alcoxni” incluye, por ejemplo, meto:xi, etoni, n-

entonri y hexmileoxi. “Alcoxialguile” dencta la sustitucidn de

alcoxi =zchre 2l alquilo. Los zjemplos  de alconialguiloe

CH3CH-OCHACH,. “Alcorialcoxi” denota la sustitucién de alcoxri
3 - 2 2

S



sobre el alcoxi. “Alguiltio” incluye porciones algquiltio de

los diferentes isdmeros de propiliio, butiltio, pentiltio y

ci0l” tiene un dtomo de hidrdgeno unido

un grupo sustituyente se indican con el prefijc “Ci-C5”, en

~
-
C

.J
l—’
l_l-

de C3; designa, por ejemplo, CH3CH (OCHj3) -, CH3OCH,CH;- o
CH3CH.OCH.-; vy alcovialquile de C., designa leos diversos

isdmercs de un grupo algquilo sustituido con un grupo alcoxi

Como se comprendzrd generalmente en la técnica, el

el término “aceite” se refiere, mas zspecificamente, a un
compu2sto ¢ meccla de compusstos Juimicos orgdnicos que es
liquide a 20 °C y soluble &n agua en un Jgracdo menor  gue

prozimadamente 2 % en peso a 20 °C. Los ejemplos de aceites

%)

petrdles  (por =jamplo, aceite combustible dizszl), aceites

-
o
Q
(]
l_v -
¥l
0]
o]

vegetales (es decir btenidos de semillas y frutes) y

aceites metilados de semillas (por ejemplo, aceite metilado de
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frijol de =oja, aceite metilado de semilla de colza), que

‘Mimosoideae” es wuna sukfamilia de la familia de plantas

Fabaceae e incluye cinco tribus: Acaciecas (que dincluye 1los

géneros Acacia (que incluye los nusvos Jgéneros que resultan
de la reclasgificacidn tazondmica) yFaidherbia), Ingsaec (qua
incluye los géneros Abarema, Albizia, Archidendron,
Archidesndropsis, Balicia, Elanchetiodendron, Calliandra,

Enterolobium, Falcataria, Guinetia, Havardia, Hezperalbizia,
Hydrochorea, Inga, Lebekia, Leucochloron, Lysiloma,
Macrosamansza, Painteria, Parachidendron, Parazerianthes,

Wallaceodzndron, Zapoteca y Sygia), Mimossasz (que incluye los
géneros Adenanthera, Adenopodia, Alantsilodendron,
Amblygonocarpus, Anadshanthera, Aubrevillea, Calliandropsis,
Calpocaly:, Cylicodiscu Desmanthus, Dichrostachys,
Elephantorrhiza, Ehtada, Fillaesopsis, Gagnebina,
Indopiptadenia, :hhalo;, Lenurodendron, Leucasena,
Microlohiusg, Mimosa,  Neptunia, Newtonia, Parapiptadenia,
Piptadenia, Piptadeniastrum, Piptadenicopsis, Plathymenia,
Prosopidastrunm, Prosqpis, Pszudopiptadenia, Pseuvdoprosopis,

Schleinitzia, Stryphnodendron, Tetrapleura, Xerocladia vy

33
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Xylia), Mimozyga ucheae (que incluye el gé&nero Mimozyganthus),
y Parkieae (que incluye los géneros Parkia y FPentaclethra).
Coma se menciona en la presente descripcid “ezguite”

incluye especies del género Prosopis L. Las especies de

mezguite que frecuentemente se desea contiolar incluyen P.

O
=
=

glandulosa Torrw (mezguite de la miel), P. juliflora (Sw.) DC.

(mezquite), P, _pallid; (Humb, & Bonpl. ez Willd.) Kunth

ejemplos de otras especizs de Proscpis Jgque pueds desearse

controclar incluyen P. africana (Guill., Perr. & A. Rich.)
Taubert (mezguite africano), P. alba Griseb. (algarrobo

hlanco

~—

’ P, alpatace Phil., P. argentina Burkart, P.

Purlart, P. farcta (Banlks & Sol.) J.F. Macbr. (mezquite de
iebrigii Harms, P. hassleri
Harms e~ Hassler, P. humuli Gillies e: Hoolk. & Arn., P.

untzei Haims 2 Haséler, P. laevigata (Humb. & Bonpl. e

v

"~

Willd.) M.C. Johnst. (“smooth mesquite”), P. nigra Griseb. ex
Hieron. (algarrobo negro), P. palmeri S. Watson, FP. pubescens
Benth. (mezguite torrillo), P.reptans Benth. {(tornillo), P.

P. ruscifolia

L)
L)
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El “huizache”, también conocido comlnmente como “acacia

ne el nombre hotidnico Acacia farnesiana (L.) Willd.

congsideran malezas invasivas perjudicialez para los campos Jde
pastorec incluyen: A. catechu (L. f.) Willd. (acacia cate chu),
A. drepanolobium Harms ex Y. Sjdstedt (“whistling thorn”), A.

karroo Hayns (23pina dulce, acacia Karroo) y A. nilotica (L.)

n donde &l componzinte (a) (es decir,

uno o mas compuestos seleccicnados  del ompuestoe  Jde
PFérmula 1 vy sales, é&steres y ticéateres de é&ztos) se
selecciona de éEsteres y sales del mpuesto de Férmuwla 1.

Mcdalidad A2, Bl mEtodo descritoe en la Breve
descripciédn de lé invencién, en donde el componente (a)

Modalidad A3. El método descrito en la Breve descripcidén

dad Al o A2 21 donde los

=~

de la invencién o la Modal

ésteres del compuesto de Férmula 1 se seleccionan de

|_.1\

ésteres alquilic de C1-Ciy, alcoxialouilicos de C-Cig,

38
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alcoxialcoxia 1qulluuS cde C2~Cia, hencilicos e

ELL ey SR NP R L )

hidroxialgquilicos de Cp—Cyq del compuesto de Fbr mula 1.

S

Modalidad A4. El método de la modalidad A3, en donde los
ésteres del compuesto de Formula 1 se seleccionan de

ésteres alguilicos de Cy-C4 del compuesto de Férmula 1.

Modalidad A5, El método de la Modalidad A4, en donde los
ésteres del compuesto de Férmula 1 se selecciconan de

ésteres alquilicos de C1-C, del compuesto de Formula 1.

Modalidad A6. El método de cualguiera  de las
Modalidades Al a A5, en donde el componente (a)

conprende el éster metilico del conpuesto de Fdrmula 1.
Modalidad A7. Bl método de la Modalidad A6, en donde el

componente (a) es el éster metilico del compuesto de

Modalidad A8. El método de la Modalidad Al, en donde el
componente (a) se selecciona de zales del compuesto de
Férmula 1.

Modalidad A9. El método descrito en la Breve descripcidn

de la invencidn o en la Modalidad Al o A8, en donde las
sales del uumpuc sto de Fdérmula 1 se seleccionan de

sustituido con sustituyentes basados en carbono) y sales
de metales alcalinos del compuesto de Férmula 1.

Modalidad 210. El método de la Modalidad A9, en donde

las sales del compuessto de Fdrmula 1 se ssleccionan de

$6
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las sales de anonio, o

del compuesto de Férmula 1.

Modalidad All., El método de la Modalidad A9, en donde

las sales del compuesto de Férmula 1 se sceleccionan de

]

las sales de 1litio, sodio y potasic del compuesto de
Férmula 1.

Modalidad 314.1El método de la Modalidad All, en donde

las sales del compuesto de Férimula 1 se seleccionan de
las sales de sodio y potasio del compuesto de Férmula 1.

Al, A8, A9, All y RAl2, en donde el componente (a)
comprende la sal de potasio del compuesto de Férmula 1.
Modalidad 214. El método de la Modalidad n donde

el conponente (a) es la sal de potasioc del compuesto de

Férmula 1.

Modalidad PR1, El método descrite en la Breve
descripcidn de 'la invencidén o en cualquiera de las

se selecciona del grupo gue consiste de (bl) fosamina y

sales de ésta; (b2) imazaepir y sales de éste; (hb3)
netsul furdn-mnetilo y sales de éste; y (b4) triclopir y

ést«
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Modalidad R2.

por  lo menos
selecciona de

—a e a o

Modalidad B6.
pocr 1o menos
selecciona de

Modalidad E7.

por 1o meno

—
[97]

selecciona de
Modalidad BS.
por 1o menos
selecciona de
Modalidad BO9.

1o menos

H

o0

=

selecciona de

"Bl mé

un
¥b2),
Bl mé
un
(b1),
Bl mé
un
(b1),
El mé
un
(b1),

El mé
un

(b1l) .

un
(b3).
Ellmé

un

(bd) .

15

todo de la

herbicida

(b3) vy

todo de 1la

todo de 1la

todo de 1la

todo de la

to C]_ (] C]_ [ la

herbicid

todo de 1la

herbicida

Modalidad PRI,

componente

(b4) .

Modalidad Bl

!

del componente

odalidad PRl

del componente

Modalidad B1,

lzl componente

(.
(8]

Modalidad R1,

del componente

zn  Jdonde

() se
en donde
(1) se

en donade

() se

en donde

(k) se

en donde

() se
en donde
(b) se

en donde

() se

en donde

() se
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Modalidad B10. £l mécodo de cualguiera de las
Modalidades Bl a B9, an dondse los Unicos ingredientes
activos caor

los componentes (a) y (b).

Modalidad B11. El  métodoa  de  cualquiera de las
Modalidades Bi, y B2 a B6, en donde los UGnicos
ingredientes aétivos como herbicidas en la mezcla se
seleccionan de los componentes (a) y (bl).

Modalidad B12. El método de  cualguiera de  las
Modalidades R1, B2, B4, BY v B7, en donde los Gnicos

ingredientes actives comno herbicidas en la mezcla se

seleccionan de los nponentes (a) y (b2).
Modalidad B13. El1 método de cualguiera  de  las

Modalidades Bl a B3, B vy BS, en donde los Unicos

ingredientes activos como herkicidas en la mezcla se
seleccicnan de los compeonentes (a) y (b3).

Modalidad Bl1l4, El método de cualquiera de  las
Modazlidades Rl a B4, y B9, en  donde los Unicos
ingredientes actives como herbicidas en la mezcla se

seleccionan de los componentes (a) y (b4).

Modalidad B15. El métode de cualguiera de las
Modalidades B1l, B3 a B¢, Bl0 y Bll, en donde (kl) sa

Sq
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Modalidad B16. El método de la Modalidad E18
(bl) ez la sal aménica de fosamina (es decir,
amonio) .

Modalidad ;17. El  método de
Modalidades Bi} B2, B4, BS5, B7, B10 y B1l2,
(b2) se selecciona de sales de imazapir.
Modalidad B18. El métocdo de la Modalidad B17,

(b2) es la sal isopropilaméni

imazapir isopropilamonio).

60
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Modalidad B19, El método de <cualguiera de las
Modalidades B1 a B2, BS5, B8, B0 y B132, en donde (13)

dcidos libres de metsulfurén-metilo) vy las

sodioc y potasio de metsulfurdén-netilo.

Modalidad B20. El método de la Modalidad B19,

Modalidad B21. Tl mércado cde

Modalidad B22. El mwdtodo da la Modalidad B21,

Modalidad B23. El métode de la Modalidad B22
4

forma de

en donde
de las

en donda
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triclopir butotil).

Modalidad P25.:El método de la Modalidad B21

(es decir, amonio asustituildo con sustituyentes bhasados en
carbono) y sales de metales alcalinos de triclopir.

Modalidad B26. El método de la Madalidad B25, en donde
(b4) es la sal de trietilamonio de triclopir (es decir,

triclopir trietilamonio).
d

Modalidad Cc1l. El método descrito &n la Breve

descripcién de la invencidédn o cualguiera de las
Modalidades Al é Al4 yv Bl a B26, en donde la vegetacidn
no deseada de la sub
lo menos una espécie del género Prosopis.

Modalidad C2. El método de la Modalidad €1, en dende la
vegetacién no deseada comprende  por  lo menos  una
especie seleccionada de Prosopis glandulosa, P.
velutina, P. jul%flora y P. pallida.

Modalidad C3. Ellmétodo de la Modalidad C2, an donde la
vegetaciédn no desszada comprende por lo menos una especie
seleccionada de Proscpis glandulosa v P. velutina.

A

n

Modalidad C4. El método de la Modalidad C2, en donde 1

<
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m
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Modalidad Cb5. £l wétodo descrito en la Breve
descripcidn de la invencién o en cualquiera de las
Modalidades Alaa 214, Bl a B26, y Cl a C4, en donde 1la
vegetacidn noz deseada de la subfamilia Mimosoideae

comprende por lo menos una es pecie del génerc Acacia.

Modalidad C6€. El nétodo de la Mo idad C5, en donde la
egetacidn no deseada comprends por lo menos  una
specie seleccionada de Acacia farnesiana, A.

drepanalobium,iA. karroo, A. catechu y A. nilotica.
Modalidad C7. El método de la Modalidad C6, en donde la
vegetacién no deseada comprende Acacia farnesiana.
Modalidad Dl. E1 método descrito en la Breve
descripcidn de: la invencién o en cualquiera de las

Modalidades Al a Al4, Bl a B26, y €1 a C7, en donde la

, en donde

l..J
[}
(W]
[
)
l_l
(0]
3
D
id
(9]
|_J
Q)
[}

[
(]

una cantidad de eficacia herbici

comprende los componentes (a) vy (b) se aplica a2l
1

Modalidad D3. El método descrito en la Breve descripcidn

= la invencién o en cualquiera de las Modalidades Al a
Ald4, B1 a BZ26, Ci a C7 y D1 a D2, en donde la mezcla que
comprende los componentes (a) y (b) se aplica en una

composicién rociable que tambilén comprends por 1o menos

0,1 por ciento en volumen de un aceite.
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Modalidad D4. El método de la Modalidad D1, en donde la

composic
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na cantidad no mayor
gue aplcvwmadémentw 5 por ciento en volumen del aceite.
Modalidad DS.‘ El método de la Modalidad D3 o D4, en
seleccionade de aceites vegetales y aceites metilados
de semillas (gue incluyen mezclas de éstos).

Modalidad D&. El método de la Modalidad D5, en donde el
aceite comprends por lo menos un acelte seleccionade de

aceites metilados de semillas.

Modalidad D7 . El métodao descrito =N la Breve
escripcidén de la invencidén o en cualquiera de las

Modalidades 21 a

donde la vegetacidén no deseada tiene, por 1o menos

TOX

Modalidad D8. El método de la Modalidad D7, en Jdonde la
vegetacidn no deseada tiene, por lo menos
aproximadamente 5 afios de edad.

Modalidad D9, El método de la Modalidad D8, en donde la

vegetacidn no deseada tiene, por lo menos
aproximadamente 10 afios de edad
Modalidad El. El método descrito en la Breve descripcidn

de la invencién o en cualguiera de las Modalidades Al a

Al4, Bl a B26, Cl a C7 y D1 a D9, en donde el componente



N

21

aplicacidén qua no exceds aprozimadaments 600 g a.a.

~
U]
O,
1
3
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Modalidad E2. El mitodo de la Modalidad RB1

componente (&) se aplica a una concentracidén de

aplicacidn que no excade aproximadamente 300 g a.:s. por

o

hectarea.

Modalidad E3{ El  mé&todo descrito en la Breve
descripcidén de la invencién o =N cualquiera de las
Al 'a Al4, B1 a R2G6, C1 a2 C7, D1 a D9 y El a
E2, en donde 21 componente (a) &n la mezcla se aplica a
una concentracién  de  aplicacién  de por  lo  menos
aproximadamente 50 g a.e. por hectérea.

Modalid

(
a

d B4, Bl método de la Modalidad L3, en donds 21

componente (a) en la mezcla se aplica a una

Modalidad Fl. El método descrito en la Brave descripcidn

Al4, Bl a B26, C1 a C7, D1 a D9 y E1l a E4, en donde la

v del componente (bl) khasado en fosamina

con respecte al componente (a) hasado en =l acide de la
X ‘ I

I
-

Férmula 1 es por 1o menos aproximadamente 1

Mcdalidad F2. El método de la Modalidad Fl, en donde la

-
s}
D
U}
Q
(&
(8
I_J

componante (bl) baszads an foszamina
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con reapecto al componente (&) hasado en el &cido de la

Férmula 1 es por lo nmencs aproximadamente 20 @ 1.

o

relacidén en peso del componente (bl) bhasado en fosamina

con respecto al componente (a) basado en el Acido de la

prs
0}

[Re]
ro
=

Férmulal es por 1o menos aproximadamen

Modalidad Fa. El métaodo descrit

=]

E4 y Fl1 a F3, en donde la vwvelacién en peso del

component

[}
o
[_l
7
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41}
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C
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5
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Q
5
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[
on

s
[0
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o
O
o]
}_J

componente (a) ‘basado en el Adcido de la Férmula 1 es no
nayor que aproximadamente 45 @ 1.

Modalidad F5. El método de la Modalidad F4, en donde la
relacién en peso del componente (bl) kasado en fosamina
hasado en el Acido de la
Férmula 1 es no Mayor que aproximadamente 26 @ 1.
Modalidad F6. El métocdo de la Modalidad 'S5, en donde la

2idén en peso del componente (bl) basado en fosamina

;-—~
{
l.—]
)
¥

con respecto al. componente (a) basado en <1 acido de la

Férmula 1 es no mayor gue aproximadamente 32 @ 1.

Modalidad w7, El mitodo  Jdescrito en la Breve
descripcidédn de la invencidén o en cualguiera dde las

=
C
C,
v
l_l
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fo R
D

0
s
et
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ro

21 a B26, Cl a C7, D1 & D9, E1 a

Fl a F&, en donde la relacidédn en peso del
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componente (b2) hasado en imazapir con respecto al

proximadamente 0,2 @ 1.
Mcdalidad F3. El método da la Modalidad F7,

relacién en peso del components (b2) basado

en donde la

en imazeapir

con respecto al conponente (a) basado en el acido de

Férmula 1 es por lo menoss aproximadamente 0,3 @ 1.

Modalidad F9. El método de la Modalidad F3,

relacidn en peso del components (b2) hasado

2n donda la

en imacapir

con respecto al componente (a) basads en el 4cido de

Férmula 1 es por lo menos aproximadamente 1

Modalidad F1O. El mwmétodo descrito il

o0

O~

descripcidén ds la invencidén

Cr

Modalidades Al a Al4, Bl

B2

5

4]

, Cl a C7, D1

la Brev

en  cualguisra de las

a D9, El a

E4 y Fl1 a F9, en donde la relacién en peso del

componente (b2) basado en imazapir con respeactoe al

e (a) basado en el 4cido de Fdrnu
mayor que aproximadamente 2,4 : 1.
Modalidad F1l. El méitodo de la Modalidad rl0,

relacién en pe3o del componente (b2) basado

con respectc al componente (a) basado en

()

Férmula 1 23 no mayor gue aproximadamente 1,8
Modalidad Tl12. El método de la Modalidad rll,

rslacién en peso del componente (b2) basado

la 1 es no

en donde la

en imazapix

1 &cido d

G
w

1.

en donde la

en imazapir
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con respecto al componente (a) basade en 2l acido de

Férmmula 1 es nd mayor gue aproximadamente 1,6 @ 1.

Modalidad  F13. El  wétodo descrito en  la  Breve
descripcién de la invencién o &n cualguiera de las

Modalidades Al a Al4, Bl a B26, Cl1 a C7, DI a D9, E1 a

E4 y F1 a Fl12, en donde la relacién en peso del

componente (3) basado en metsulfurdn-metiloc con
respecto al componente (a) basado én =zl 4cido de
Férmula 1 es por lo menos aproximadamente 0,03 @ 1.

Modalidad Fl4. El método de la Modalidad Fl1l3, en Jdonde

la relacién en peso del componente (b2) bhasads en

metsulfurédn-metilo con  respecto al componente (a)
hasadoe en el . 4dcide de Formula 1 es por lo menos

aproximadamente 0,1 : 1.

Modalidad F15. E1 método de la Modalidad Fl4, &n donde

la relacidén en pesc dsl  componente (k3) basado en
netsnlifvedén-meitilo con  respecto al  componente {2)
basado en el acido dJde PRérmula 1 es por lo mencs

aproximadamente 0,15 : 1.

Modalidad LG, £l métcodao descrito a&n la Breve

componentea 3 basado en metsulfurdn-metilo con
L .
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respecto al  conponente  (a) basado en el Acide de

cid
Férmula 1 es no mayor gue aproximadamente 0,4 @ 1.

Modalidad F17. Bl método de la Modalidad 16, en donde
la relacién en peso del comnponente (b3) basado en
metsuliurdén-metilo con respecto al  componente (a)

netsulfurén-metilo con respecto al componente (a)
basado en el acido de Férmula 1 es no mayor Jue

Modalidad F19. El método descrito an la Rireve

Modalidades Al a Al4, Bl a B24, Cl1 a C7, D1 a D9, El a
B4 y 1 a F18, en donde la relacidn en peso del
componente (k4) bkasado en triclopir con respecto al

componente (a)‘basado en el 4dcido de Férmula 1 es por

Modalidad 20, Bl método de la Modalidad Fl19, en donde la
relacidn en peso del componente (b4) hasadoe en triclopir

con respecto al componente  (a) hbasado en el é&cido de
Férmula 1 es por lo menos aproximadamente 1,6 @ 1.

Modalidad P21, El1 método de la Modalidad F20, =n donda la

m
o
o>
i
[al}
mn
33}
[
[a)
Ul
3
(ws
=
l_’
Q2
I_J
()
D]
}_!
a1

relacidn en peso del componente
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con respecto al componente (a) basado en el Acido de

Férrula 1 es por lo menos aproximadamente 2 @ 1.

de la invencidn o en cualquiera de las Modalidades Al a
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donde la relacidn en peso del componente (b4) basadoe en

triclopir con respecto al conponente (a) basado en el

do de Pérmula 1 es no ma
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de la Modalidad 22, en donde la
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al componente (a) basado en el Acido de
Férmula 1 e3 no mayor gque aproximadamente 3,2 @ 1.
| k
Modalidad P24, 'El métode de la Modalidad F22, en donds la
r
clacidén en peso del componente (d4) basado en triclopir
con respecto al componente (a) hasado en el adcido de
Férmula 1 es no mayor que aproximadamente 2,8 @ 1.

Las modalidades de esta invencidn, dgue incluyen las

El método presente para controlar vegetacidn no deseada
amilia Mimoscideae incluye aplicar una cantidad
eficacia herbicida de una mezcla que comprends {(a) uvno o MAas
compuestos seleccionados del compuesto de Pérmula 1 (Acido 6-

amino-5-claoro-2-ciclopropil-4-pirimidincarboxilico) y sales,

69
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gsteres y ticésteres de éste. Aundgue el compuesto de Formula 1
sunamente activos ‘de la vegetacidn Mimosoldeae, pusde
producirse el recrecimiento eventual de plantas establecidas

cuando estos herbicidas se usan en  concentracionss de

de 3ales, ésteres y ticésteres) evitan sinérgicamente el

invencidn es un método para controlar vegetacidn no deseada de
amilia Mimosoideae; el nmcodm comprende aplicar a la
vegetacidn no deseada o a su entorno una cantidad de eficacia

herbicida de una mezcla que comprendes cantidac
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(a) uno o més compuestos selecciconados del compuesto  de
Férmula 1 y sales, ésteres y tiocdsteres de éstos; y (b) por lo

menos un  herkbicida adicional seleccionado del  grupo que

trviclopir y ésteres, tioésteres y sales de éste.
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Como ya s2 ha mencionado, pueden usarsse en el método de
lz presente invencidén &l compuesto de Pirmula 1, fosamina,
imazaplyr, metsulfurdn-metilo y triclopir, asi como sus sales.

z . z 4

Una persona con experiencia en la ticnica reconocerd que segun

L__)

el entorno y las condiciones fisicldgicas, las sales de estos
ormas no salinas vy,

por lo tanto, una sal comparte la uiilidad biocldgica de la
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uralmente adecuadas) en el contexto de

Como se conoce en la técnica, el contacto
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funcional acidico (por ejemplo, é4cido carboxilico, é&cido
fosfénico, sulfonilurea) con una base forma una sal que

| . v . .
comprende ¢l correspondiente anidn derivado del grupo funciconal
acidico y un contraidén de carga positiva derivado de la hase.

Por ejemplo, una sal. se forma con una base amina (por ejemplo,

piridina, amonio, trietilamina, isopropilanina), otra base
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xido de amonio cuaternario), o

una base inorganica (por ejemplo, emidas, hidruros, hidréxideos

bario). Cuando un compuesto incluye una funcidn hésica (por
cjenplo, amino v otra porcidn gue comprende un  dtomo  de

nitrégeno con un par de electrones disponibles), las sales

£t
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dos-con acidos
I
orgénicos o inorgidnicos, tales como Acidos  hromhidrico,
clorhidrico, nitrico, fosférico, sulfirico, acético, butirico,
fumérico, léctico, maleico, maldnico, oxdlico, propidnico,
salicilico, tartédrico, 4-toluensulfdénico o valérico.

El compuesto de Pormula 1 (adcido 6-amino-5-cloro-2-

ciclopropil-4d-pirimidincarboxilico)

NH,
Cl
NT N
N CO,H

en el anillo de pirvimidina con p de electrones libres
con capacidad de protonacidn y formacién de sales con
dcidos. Particularmente Utiles para el método presente son
las sales formadas c¢con bases. Son de importancia las sales

en donde el contraidn se forma a partir de un amonio o una

amina (por ejemplo, amonio, dimetilamonic o iscopropilamonio)
o es un catién de metal alcalino (por ejemplo, potasio,
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niétodo presente las sales de sodio y potasio del compuesto
de Férmula 1. [EBstas sales tienen excelante solubilidad en
agua. Se prefisre la 1 de potasio del compuesto de Faormula
1 porque ademds de proporcionar una excelente eficacia

herbicida para el mé&todo presente, es muy solublé en agua,
icilita la preparacidn de formulaciones concentradas
solubles acucsas de alta resistencia gue se transpoitan vy

dosifican convenientementce.

La fosamina (Formula 2; hidrégeno etilico
(aminocarbonil) fosfonato) comprende un medico ést de un

capacidad de desprotonacidn vy ormacidn de sales con bases.

Utiles una ¢gran variedad de sales de fosamina, sSe usa,
tipicamente, la sal de amonio, va gue estd disponible eéen

productos comerciales, tales como KRENITE® (DuPont).

HyN OCH,CH3
C——ﬁ——OH

‘s

I3
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sales con bases.
El imazapir también comprende &tomos de nitrégeno con pares de

clectronas libres con la capacidad de protonacidn y formacidn

L
—

de sales con adcidos. Particularmente ntiles para &1 nétodo

presente son las sales formadas con basss. Es ds z3pecial
importancia la sal de isopropilamonic (conocida como imazapir-—
isopropilamonic), que estd comercialmente disponible  en

productos hezbicidas, tales como ARSENAL® (BASE).

H4C
CH(CH3),

o]

El metsulfurdén-mnetilc (Foérmula 4; metil 2-T[[[(4-
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metoxi-6-metil-1,3,5-triazin-2-
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comprends ut

porcidén sulfonilurea (-S(0)NHC(O)N-) con la capacidad

N

o
]

(

o

mbien comprend Ltrdgeno con

[yl
an
o
(o)
=
o
(97}
[N
i
ot}
_

ibres con la capacidad de protonacidn vy
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la forma no salina, gue estd comercialmente disponible en
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23 como ESCORT® XP (DuPont).

CO,CHjy CH;,

_<

ﬁ N=—
S(O)ZNHCNH~<\ /N
. N

4 OCH3
El triclopir " (Fdrmula 5; [Acido (3,5, 6-tricloro-2-
| .
piridil)oxilacéticeo) comprende un grupo funcional de Aacido
carboxilico (-COzH) con la capacidad de desprotonacidn vy

|
formacién de sales con hases. Bl triclopir tamkién comprende

un adtomo de nitrdgeno con un par de electrones libres con la

capacidad de protconacién y formacidén de sales con &acidos.

Particularmente Utiles para el método presente son las sales
: ,

formadas con bases. Es de especial importancia la sal de

estéd comercialmente disponible en productos herbicidas,

EAS)



[\

wn

33
| cl
OCHyCOyH

Cl 5

Ademés, son particularmesntsz Utiles como dervivados de los
correspondisntes Acidos carboxilicos de Pérmula 1 y FPérmula §

o

.y

41}

(triclopir) en el método presente los derivados de &

tioéster. Se cree que las formas de Aacido carboxilico (es

activos en enzimas o receptores vegetales gue causan la

actividad herbicida. Sin argo, los derivados de éster y
4 - L e o aa ~ ~ Y - ) P | [ N PP A i A e P, Iy - . - (I - ~ o A s
loéster pueden transformarse dentro de la planta o ¢l entorno
|
en los acidos ,drboLllltuq parentales vy, por lo tanto, estos

dervivados también tienen utilidad hexbicida. Por consiguiente,
los derivados de ésteres y tioésteres, asi comoe también de

sales, son utiles para el método de la presente invencidn.

()

Los grupos éster (es decir, COzR™) resultan de la

U‘
]
O,
(3]
[
=
an
Q
l_l.
)

condensaci do carboxilico (CO;H) con un alcohol

(es decir, R*MOH), an donde R &s el radical derivado del
alcohol. Las grupos ticéster de la férmula C(0)SRM™ pueden

verse conceptualmente como el producto de condensacién de
una funcién de Adcido carboxilico  coi

(denominado, frecuentemsnie, meccaptano) de la £érmula R



la técnica para preparar ésteves y tioéstzres carboxilicos a

s

Si el radical R™ estd unido a wés de una funcidn OH o SH,
el radical pusds condensarse con wés de un dcido carboxilico de
las TFérmulas 1 &' 5. Como estos derivados esterificados

maltiples pueden hidrolizarse con los Acidos carboxilicos

arzntales, =sstos derivados estdn entre los der

incluyen los compuesStos de Férmula 1 & 5 esterificados con

alcoholes, tales como metanol, etanol, propanol, isopr

l—‘
"O
o]
]
O
|_:

t-hutanol,

butoxietanol o alcohol bencilico para formar ésteres metilicos,

ma l Cmletd

butoxietilicos y benciliceos, respectivamente.

son de especial importancia, dado que, generalmente, se

preparan més convenientemente, Sson nenos Cos

los cuales se selecciona el componente (a) en el método

presente son compuestos de la Férmule la, y sales de éstos,
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en donde
R! es OR? o SR%;
R* es H, alquiloc de C;-Cyy, alcoxialquilo de Cp—Cyy,

alcoxialcoxialguilo’ de C3-Cyy, hidroxialguilo de Cp—Cyy o

en donde

R? es OR® o SRY;
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R> es H, alquilo de C3~Cyy, alcoxialguile

o od

d

(@]
18]

|

(D]
A
=3
-

de C3-Cypy, hidrovialguilo de C:-Cuhy o

R® es alquilo de (C;-Cyy, alcoxialquilo de C;—Cia,

. . . i . .
alcozialconialguilo de (C3-Cyy, hidroxialguiloe de Cy;=Cyq o©

bencilo.

Por ello, son de impeortancia para el método presente
!

los compuestos de la Férmula la, en donde R' es OR? y sales
|

de éstos, y compuestos de la Férmula 5a, en donde R es OR® Y

sales de éstos, y son de especial importancia los compuestos

[y

s algquilo de C;-

31}

de la Férmula la, en donde R* as OR® y R? &
\
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quilo de C3-Cyq

hidroxialquilo de C;-Cijy © bencilo y compuestos de la Fdérmula

52, en donde R! "es OR®> y R° es alquile de C;-Cia,

los ésteres alquilicos de C;-Cy, v son de mayor preferencia

los ésteres alguilicos de C;-C, (es decir, metilicos vy
1

(s
l_l\
l_l
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Q
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ompuesto de la Férmula 1. E

éster metilico proporciona, f£recuentemente, una eficacia

nucho mas bkajas cque la sal de potasio del compuesto de

de triclopir (conocido como triclopir-butotilo, que esté

ok
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comercialmente disponible en productos herbicidas, tales como

tsteres y tiocésteres puedan prepararse con  los métodos
Lo ! . . 7 -~ - -
descritos en las publicaciones del PCT ntm. WO 2005/063721,

Wo 2006/121643 y WO 2006/124657. La fosamina-amonio se
|

obtisne convenientemente en un producto comercial, pexoe &ata

dsamina pueden prepararse con los métodos

lescritos en las patentes de los Estados Unidos nims.

L627.507 y 3.846.512. Ll imazapir-isopropilamonic se cobtiene

convenientemente en un producto comercial, pero el imazapir y

las sales de éste pueden prepararss con los nétodos descritos
I

en la patente de los Estados Unidos num. 4.798.619. EL

netsulfurdn-mnetilo se obtiene convenientemente en un producto

comercial, pero puede prepararse con los métodos descritos en

se obtiene convenientemente en un producto comercial, pero
|
puede prepararse con los métodos descritos en la patente de

componente (a) para el método presente. En la Tabla 1 se

usan las siguientes abreviaturas: n significa normal, €

significa terxciario, i significa iso, Me significa metilo,
|

Et significa etilc, n-Pr significa n-propile, i-Pr significa



38
butilo, Ph significa fenilo, “/” significa carvga formal
|
negativa, y “+” significa carga formal positiva.
Tabla 1
5
NH,
X Cl
A
1a fs)
10
Ninero de Numero de
compuesto ;Rl compuesto R?
1 ~OMe | 16 ~SEt
2 -0OEt 17 -S-n-Pr
15 3 -0+n-Px 18 -OH
o . -0-i-Pr 19 -0/ Li-
5 -0~ t-Bu 20 -0/ Na-
6 —O(;HzPh 21 -0/ K-
7 -0-n-Bu 22 -0/ Na-
20 8 —oc1{2c|:1-12c1—120}1 23 -0/ HgN-
9 ~QCH (CH;) (CHz) sCH3 24 -0/ H3N-Me
10 ~OCHCHL0 (CHp) 20CH; 25 -0/ HsN-i-Pr
11 ~QCH; (ICH3) ¢CH;3 26 -0/ HN- (Et);
12 —0OCH,CH,0 (CH»,).3CH;4 27 -0/ N- (Me)q

5 d
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cnponente (a) (es decir, uno o més compuestos seleccionados
|
del compuesto de la Férmula 1'y sales, ésteres y ticésteres

de é&stos) y del pulpuﬂHth (b) (es decir, por lo menos un

herbicida adicional seleccionado del grupo gue consiste de

éste; (b3) metsulfurén-metilo y sales de éste; y (b4)
triclopir y ésteres, tioésteres y sales de éste) pueden

formularse y aplicarse en una variedad de

(1) los 1 compuestos del componente (a) \%
componente () pueden formularse por separado

y aplicarse por separado o simulténeamente en
una relacién en peso apropiada, por ejemplo,
como lina mezcla de tanque; o
(2)  los compuestos del componente (a) y componentce
formular conjuntamente en  la
relacién en peso apropiada.
QOtra combinacidén posible de formulacidn y aplicacidn

=
o

incluye crmular  conjuntamente el componente (a) Yy un

compuesto del componente (k) y aplicar esta composiciédn po
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separado o simulténeamente con otro compuesto del componentce

I
i
() formulado por separado. Una perscona con eyperiencia en

la técnica reconocerd por analogla otras combinaciones

Para el método presente las mezclas de los compuestos

coma  ingredientes actives en una composicidn, es decir, una
formulacidén, con por lo menos un  conponente  adicional
seleccionado del grupo que consiste de surfactantes,

portador. Los ingredientes de la formulacidn o composicidn se
selecciocnan de acuerdo con las propiedades fisicas del
ingrediente activo, el modo de aplicacién y factores

1
1
* | .
ambientales, tales como tipo de suelo, humsdad y tenperatura.

y sbdlidas. Las composicicones liquidas incluyen soluciones {que
incluyen concentrados emulsificables), suspensiones,
emulsiones (gue incluyen microemulsiones y/o suspoemulsiones)
y similares gue, opcionalmente, pueden espesarse para formar
geles. Los tipos comunes de composiciones liguidas acuosas son

concentrados solubles, concentrados de suspensidn, suspensidn

W

en cépsulas, emulsidn, microemulsién y suspoenulsidn. Los
tipos comunes de composiciones ligquidas 1no acuosas  son
concentrado emulsionable, concentrado microemulsionable,

83
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4]

Los tipos comunes de composiciones sélidas son polvos

- L Sl ’
granulos, microesferas, glébulas, pastillas, tabletas,
peliculas con carga (que incluyen revestimientos para

(“humectables”) o ' solubles en agua. Las peliculas vy

revestimientos gue se forman a partir de las soluciocnes
formadoras de peliculas o suspensicnes avtodispersables son

convertisr en una suspensidn o] formulacién sdlida;
alternativamente, se puede encapsular (o “recukrir”) la
formulacidn conpleta del ingrediente activo. La

encapsulacidén puede controlar o retardar la liberacién del
icables combinan las

ventajas de las formulacionss concentradas emulszionables vy

de las formulaciones de grdnulos secos. Las composiciones de
|
alta resistencia se usan principalmente comd intermedios

mulaciones rociables se dispensan en

=
1

un medic apropiadoe antes de ser rociadas. Estas formulaciones

puaden variar de aproximadamente uno a varios miles de litros

por hectarea psro, mds tipicamente, se s&ncuentran en el

BY
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diez a varios cientcs de litros
por hectarsa. Las formulaciones rociablzs puedan mszclarss en
un  tangue con agua v otro medic adecuado para tratamiento
foliar mediante aplicacidn aédrea o tervestre, para
5 -aplicacidén al medio de cultive de la planta.
Tipicamente, las formulaciones contienen cantidades
eficaces de un ingrediente activo, diluyente y surfactante
:
dentro  ds los siguientes intervalos aprovimados Jue
equivalen al 100 por ciento en peso.
‘
10 Porcentaje en peso
Ingrediente
Ingrediente Diluyente Surfactante
Granulos, table y 0,001-90 0-99,999 0-15
polvos dispersables‘y
15 solubles en agua
Scluciones, emulsioﬁes, 1-50 40-99 0-50
suspensiones vy
dispersiones oleosas (que
incluyen concentrados
79 emulsificables)
Polvos 1-25 70-99 0-5
Grénulos y microesferas 0,001-99 5-99,9299 0-15
Composiciones de alta 90-99 0-10" 0-2

resistencia

25
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almniddén, dextrina, azlcares (pox cjemplo, lactosa,
sacarosa), s8Silice, talco, mica, tierra de diatomeas, urea,

carbonate <alcico, carbonato sddico y bicarbonato, y sulfato

Los diluyentes liquidos incluyen, por ejenplo, agua, N, N-

dinetilalcanamidas {(pox ejemplo, N, N-dimetilformamida),
limonenao sulféxido de dimetilo, N-alguilpirrolidonas (por

glicerina, sorbitol,

cr
[s}]
[_l
O
o}
O
n
-

L__I

-riacetina (triacetato de ¢glicerol), hidrocarburoes aromdticos,

aliféticos desarvomatizados alguilkbencenos, alquilnaftalenos,
cetonas, tales como ciclohexanona, 2-heptanona, isoforona y 4-

hidrozi-4-metil-2-pentcanona, acetatos, tales como acetato de

iscamila, acetato de hexilo, acetato de heptilo, acstato de
ocitilo, acetatc de nonilo, acetato de tridecilo y acetato de
ischornilo, otros ésteres, tales COmo ésteres lactato

86
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que puedesn ser linsales, vamificados, saturados o insaturados,

tal

U}
¢
0]

como metanol, stancl, n-propancl, alcohol iscopropilice,

n-butanol, alcohol
cctanol, decanol, alcohol isodecilico, isooctadecanol, alcohol

cetilico, alcoheol laurilico, alcohol +ridecilico

uva, cartamo, semilla de algoddn, frijol de soja, semilla de

colza, coco y palmiste), grasas de origen animal (por ejemplo,

acidos grasos pueden obtenerse por hidrédlisis de ésteres de
J I I

especial importancia es el aceite metilade de frijol de soja.

Los diluyentes liguidos tipicos se  describen en Marsden,
l
Solvents Guic 2.° Ed., ILtEISCiEH«p, New York, 1950.

Las composiciones liguidas y sdlidas gque comprenden

mezclas de componentes (a) y (b) incluyen, frecuentemente,



wn

20

una o mas surfactantes. Generalments, cuando se adicicnan a

]

un liguida, las surfactantces (también conocidos COmno
agentes superficiales activos”) modifican vy, con mayor

ensidén superficial del liquido.

(o3

za de los grupos hidrdi

ilo vy
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urfactantes
pueden Ser utiles COmo agentes humidificadores,
lores o agentes desespumantes.

Los surfactantes pueden clasificarse como no idnicos,
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a: alccocxilatos de alcohol, tales como alcoxilatos de alcohol
basados en alcohcles naturales y sintéticos (gque pueden ser

icados o lineales) y preparados a partiv de los alcohol

]
(V7]

frijol de soja, castor y aceite de semilla de colza etoxilados;

dinonilfencl y etoxilatos de dodecilfenol (preparados a partir

- L 200,
de butileno o mezclas de éstos); polimeros de blogues
parados a partir de Szido de etileno u dxido de propilenc y

polimeros de blogues inverscs en donde los blogues terminales
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ésteres de glicerina, derivados a hase de lanolina

do  grasc de  glicerina
polietoxilades; otros derivados de sorbitén, tales cono ésteres

=

i

11}
[
n

de sorbitén; surfactantes poliméricos, tales como copol

carboxilado o etoxilatos de alguilfenol; derivados del

(3}
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jomi
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cido maleico o  succinico o sus

]
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anhidridos; sulfonatos de olefina; ésteres de fosfato, tales
fosfato de alcoxilaios de alcohol, éstares de

ato de alcoxilatos de alquiliencl y ésteres de fosfateo de



n

N

N

y sulfonatos de aceites y éacidos grasos; sulfatos y sulfonatos
de alquilfenoles etoxilados; sulfatos de alcoholes; sulfatos
de alcoholes etoxilados; sulfonatos de aminas y amidas, tales
como N, N-alguiltauratos; sulfonatos de  henceno, cumeno,

tolueno, xileno y dodecil y tridecilbencencs; sulfonatos de

naftalenos condensados; sulfonatos de naftaleno Y
alquilnaiftaleno; sulfonatos de petrdleo fraccionado;
sulfosuccinamatos; y‘ sulfosuccinatos vy sus devivados, tales
como sales de sulfosuccinato de dialguilo.

Los surfactantes catidénicos incluyen, pero ne se limitan
a: amidas N amidas etoxiladas; aminas, tales como

propanodiaminas de N-alquilo, tripropilentrianinas y
dipropilentetraminas, y aminas ctoxiladas, diaminas etoxiladas

y aminas propoxiladas (preparadas a partir ds las aminas vy

|
mezclas de éstos); sales de aminas, tales como acetatos de

aminas y sales de diaminas; sales de amonio o

[
[t}
ct
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n

como salas cuaternarias, salss cuaternarias etoziladas y sales

comprenden componentas (a) y (b)) las mezclas de surfactantes
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catidnicos y sus usos recomendados se describen en una

variedad de referencias publicadas gue incluyen Emulsifiers
and Detergents de  McCutcheon, las ediciones anuales

americanas ¢ internacionales publicadas por McCutcheon’s

Division The Manufacturing Confectioner Publishing Co.;
Sisely nd Wood Encyclopedia of Surface Active Agents,

Las composiciones que comprenden componentes (a) y (k)
para el método presente también puseden contener auvxiliares vy
P k ¥
aditivos de fo Lﬂu18pluﬂ conocidos para las personas

(algunos de los ﬂUd1 s pueden considerarse gue también actlan
como diluyentes sélidos, diluyentes liguidoes o surfactantes).
Tales auxiliarves y aditivos de formulaciones pueden controlar:
el pH (tamizones), la produccién de espuma durante el

prCH:E‘SE!rﬂi nto (cl' k j_@SLJU‘ll"ll LES, tales como l:n:lliC)lfC’al'.lC)SllC’XanOS) ’

la sedimentacidén de los ingredientes activos (agentes de
suspensién), la viscosidad (espesantes tixotrdpicos), el
crecimiento microbiarno en el envase (antimicrobianos), la
congelacién de los  productos (anticongelantes), el color
(dispersiones de tintes/pigmentos), la eliminacién por lavado
(formadores ) adhesivos de peliculas), 1 svaporacidén



h

10

49

(retardantes de evaporacidn) y otros atributos de  las

formulaciones. Los @ formadores de pelicula incluyen, por

ejemplo, acetatos de polivinile, copolimeros de acetato de
polivinilo, copolimero de peolivinilpirvolidona-acetato de
vinilo, alcoholes polivinilicos, copolimeros y ceras de alcohol

polivinilico. Los ejemplos de auxiliares vy aditivos de

formulacién incluyen los mencionados en el Volumen 2 de

norteamericanas e internacionales publicadas por McCutcheon’s

publicacién del PCT ntm. WO 03/024222.

Los compuestos del componente (a) y conponente (b)) se

incorporan, tipicamente, iones para el método
presente al disolver =1 in civo en un solvente o al

solvente de una composicidn liguida destinada para usarse como

concentradoe emulsificable es inmiscible en agua, se agrega,

agua. Las lechadas de ingredientes activos, con didnetros de
parcticula de hasta 2000 pm, se pueden moler en himedo mediante
el usoc de molinos de medios para obtener particulas con

didmetros promedic menores gue 3 pm. Las lechadas acuosas se

9T
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los Unidos nuam.

3.060.084) o se pueden procesar adicicnalmente con secado por

aspersidn para formar granulos dispersables en agua.

)

iciones secas requieren procesos  de

Q

Usuvalmente, las formul

molienda en seco, gue producen didmetros promedio de particula
=n el intervalo de 2 a 10 pm. Los polvos pued crepararse
mediante mezcla v, ihabitualmente, imediante trituracidn (tal
como con un molino de martillo o un molino que usa la energia
de un fluido). Los grénulos y microesferas pueden prepararse

por medio de rociar el waterial activo sobre portadores

g lares preformados o mediante técnicas de aglomeracidn.
Véanse Erowning, “Agglomeration”, Chemical Engineering,

Handhook, 4.° Ed., McGraw-Hill, Nueva York, 1963, paginas 8-57

v siguientes, y la patente ntm. WO 91/13546. Las microesferas
se pueden preparar tal como se describe en la patente de los

N

L7

1=
=N

Estados Unidos nam.  4.17

Los granulos dispersables vy
solulbles en agua s& pueden preparar seguin las senssfianzas de
las patentes de los Estados Unidos nums. 4.144.050 y 3.920.442
y la patentz alesmana nim. DE 3.246.492. Las tabletas se pueder
preparar segun las ensefianzas de las patentes de los BEstados

Unides noms. 5.180.587; 5.222.701 y 5.202.030. Las peliculas

se pueden preparar segin las enseflanzas de  la  patente

93
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britdnica ntm. 2.095.552 y la patente de los Estados Unidos
nim. 3.299.566

Para obiener mayor informacién con respecto a la
técnica de formulacidn, véanse T. ILVS de S. Woods, “The

Formulator’s Toolbox‘— Product Forms
en Pesticide Chemis Lly and Bioscience, The Food-Environment

Challe

FL

nge, T. Brooks y T. R. Roberts, Eds., Proceedings of
the 9th International Congress on Pesticide Chemistry
Chemistry, Cembiridge, 1999, pags. 120-133.

Véanse también la pacente de 1los Estados Unidos nam.
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Ejenplos 10-41; la patente de los Estados Unidos num.

3.309.192, de Col. 5, 1
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linea 62, y 1los
Ejemplcs 8, 12, 15, 39, 41, 52, 53, 58, 132, 136-140, 162-

164, 166, 167 vy 16Q~ 82; 1la stados Unidos
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num. 2.891.855, de lq col. 3, linea 66 a col. 5, linea 17, y
los Ejemplos 1-4; Klingman, Weed Control as a Science, John
Wiley and Sons, Inc., Nueva York, 1961, pags. 81-96; Hance

et al., Weed Control Handbool, 8.° Ed., Blaclkwell Scientific

Sed, 1989; vy Developments 1in

technology, PJB Publications, Richimond, Inglaterra, 2000.
En los ejemplos siguientes, todos los porcentajes estan
en peso y todas las f rimulaciones estin preparadas de manera

”.

convencional. Los numercs de compuestos se refieren a los
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10

15

20

25

compuestos de la Takla 1. Sir

innecess:.riws, g2 Cree dJUe Una pexrsona <X

son en peso, excepto donde se indigue de otra manera.

Concentrado de alita resistencia

Compuesto 1 3,5 %
Fosamina—-amonio 95,0 %
Aerogel de silice 0,5 %
Silice sintético fino y amorfo 1,0 %
Ejemplo B
Polvo humectable
Compuésto 1 55,7 %
Metsulfurén-metilo 9,3 %
Dodecilfenol polietilenglicol éter 2,0 %
Sulfonato sddico de lignina 4,0 %
Aluminosilicaﬁo de sodio 6,0 %
Montmorillonita (calcinada) 23,0 %

Ejenplo C

A8
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Compuesto 21 -

53

Triclopir-trietilamonio

Granulos de attapulguita

5 volatilidad; 0,71/0,30

esténdar de los EE.UU.

Ejemplo D
Microesfera extrﬁdida
10 Compuesto 1
Imazapir-isopropilamoni

Sulfato sédico anhidro

(_i'

(rna
mm; Tamices

nams. 25-50)

Q

calcio crudo

15 Bentonita de ¢alcio/magnesio

Ejemplo E

Concentrado emulsificable

Compuesto 1

20 Triclopir-butotil

1 polioxietilenado

s grasos de C6-

eria con baja

Yo

2,6 %
1,4 %
90,0 %
10,5 %
14,5 %
10,0 %
5,0 %
1,0 %
59,0 %
2,4 %
7,6 %
20,0 %
70,0 %
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Microemulsidn

Compuesto 1

Triclopir-butotil
Copolimero de polivinilpirrolidona-

acetato de vinilo
Alquilpoliglicédsido
Monooleato de glicerilo

Agua

Minosoideas,

9%

1,2 %
3,8 %
30,0 %
30,0 %
15,0 %
20,0 %
ran gue el método

controlar

que incluye

especies de Acacia, tales como el huizache, y eapecies de
Prosopis, tales como el mezquite de la miel, incluse en
concenti ones bajas de aplicacidn. EL control de la
vegetacidn no deseada incluye exterminar o dafiar la vegetacidn
o reducir su crecimiento. En el contexto del nmétodo presente el
control incluye, tipicamente, la exierminacidn total de la
vegetacidin  tratada ' para zliminarla permancentemente  Como
competidora de la vegetacién deseable en cuanto a recursos de

del componente (b)

4]
}_-.
Q

_t_(j'I(JQ tiU(—' LllQ(lUr [ la
largo plazo. Ademés,

no sélo las plantas jdvenes de la

recimiento. Se ha
=1l componente (a)
rcionan un efecto
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también las plantas éstablecidas de muchos afios gue pueden ser

exterminar) las plantas Mimcosoideaz no dessadas en prados que

O
C
E:
Cr
=
s3]
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=
=
D
N
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—
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192]
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compuestas de componentes (a) y
(b) tienen aC‘ividad.herbicild antes vy después de gue emerja
la planta para controlar la vegetacién no deseada a2l
exterminar o Jdafar la vegetacidn o al reducir su crecimiento,
las mezclas puedeﬁ aplicarse convenientemente <con  una

variedad de métodos que implican poner una cantidad de

eficacia herbicida de una mezcla, o una composicidn que
comprenda la mezcla y por lo menos uno de un surfactants, un
diluyente sélido o un diluyenie liguide, en contacto con el
follaje u otra parte de la vegetacidn no deseada o el sntorno
de la vegetacién no deseada, tal como =1 suelc o agua zn los

Aungue las mezclas de los componentes (a) y (b) puaden

!,

plicarse al sueloc gque rodea las plantas Mimosoldeae, la

98
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- de plantas Mimcsocideae establecida puede
extenderse muchos metros subterrdneamenie, y tanto la

cantidad de suelo circundante como la profundidad disminuyen

ra ¢l método presente las mezclas des componentes (a) y (b)

2

se aplican al Zollaje de la vegetacién no dessada. La
aplicacién al feollaje asegura gue se absorban porcentajes
sustancisles de los ingredientes activos herbicidas en las

plantas. Kl compuesto de érmula 1 y, en mayor o mmenor

grado, los compuestos d

o]
l_l
Q
O
e
s
Oy
]
M
o
r
]
—
oy

) tienen la capacidad

volumen de aplicacidn gue sea su

follaje de las Mimoscideae en la concentracidén de aplicacién

J

deseada del ingrediente activo con un minimoe goteo o
deslizaniento dJdel liguido. Para una absorcidn dptima de la
meccla herbicida aplicada, las plantas Mimoscidzas deben

tener brotes de hojas (es deciy, <l £ollaje incluye hojas

)

rentemente, las

]
I
l_l
0
3]
o
oY)

plantas deben tener un crecimiento activo. La

Eq.
oy

=

l_.v -
O
l_J
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{

Q)

herbicida de las mezclas rociables para aplic

recuentemente, con la adicldn de adyuvantes, tales

W
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y aceite combustible diesel (que incluye mez

clas de é&stos).
Son de importancia como adyuvantes los aceites vegetales vy,
especificamente, los aceites metilados de semillas, tales

especial importancia el metil soyato. Tipicanente, 1los
aceites vegetales v los aceites metilados de semillas se
anaden a mezclas rociabl en una cantidad de
aproximadamsnte 0,1 a aproximadamsnts 3, con mayor

frecuzncia, de aproximadamente 0,5 a aprozimadamente 2 vy,

volumen. Las mezclas de componentes (a) Y% (k) pueden

aplicarse al follaje de las Mimosoideae por medio del uso de
I

aplica, tipicamente, en una relacidn en pesa de componente
(a) con respecto al componente (bl) en el intervalo de

aprozimadamente 1 : 45 & 1 : 14, con mayor frecuencia, en el

intervalo de aproximadamente 1 : 36 a 1 : 20 y, con la mdzxima

1 : 22, Una mezcla de conponente (a) con componente (bB2) (es
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decir, imazapir y sales de éste) sze aplica, tipicamente, en
una relacidén en peso en el intervale de aprouimadamentce
1 :2,4 a1 : 0,2, con mayor frecuencia, en el intervalo de
aprozimadamente 1 @ 1,8 a 1 : 0,8 vy, con la mdzima frecuencia
en &l intervalo de aproximademence 1 : 1,6 a 1 : 1. Una

mezcla de componente (a) con componente  (b3)  (es decir,

metsulfurén-metilo y sales de éste) se aplica, tipicamente,
en una relacidn en'peso en el intervalo de aproximadamente
1 :0,4 al1: 0,03, con mayor frecuencia, en el intervalo de
aproximadamente 1 : 0,3 a 1 :0,1 vy, con  la méxina
frecuencia, en el intervalo de aproximadanente 1 : 0,22 a

. Una mezcla de componente (a) con componente (b4)

cir, triclopiv y ésteres, tioésteres y sales de éste)

se aplica, tipicamente, en una relacidén en peso en el

5 de  aproximadamente 1 @ 4 & 1 : 0,8, con mayor

frecuencia, en el intervaloe de aproximadamente 1 : 3,2 a
1 :1,6 vy, con la maxima £frecuencia, en el intervalo de
aproximadamente 1 : 2,8 a 1 : 2. La relaciones descritas
anteriormente estin lbasadas en pesos  eguivalentes del
compussto de Férmula 1, fosamina, imazapir, metsulfurdn-
metilo y triclopir. Por ejemplo, cuando el componente (a) es
el éster metilico del compuesto de Férmula 1, <l peso
equivalente se calcula al multiplicar el peso del ésterx
metilico por el peso foérmula del compuesto de Formula 1 para

luego el producto de la multiplicacién por el pess

. Liil
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componente (bl) es fosamina-amonic, el peso eguivalente se

calcula al multiplicar el peso de la fosamina-amonio (es

-

decir, la sal amdénica de la fosamina) por el pesc férmula de
la fosamina para  luegoe dividir el producto de la

multiplicacidn por el peso férmula de la sal de amonio.

comprende componentes (a) y (k) asi omo  taembidn cualguier

herbicida adicional se determina por varios factores. DEstos
factores  incluyen: formulacidn  seleccionada, método de
aplicacidn, cantidad y Tipo de vegetacidn presente,

condiciones de crecimiznto, etc. Generalmente, una cantidad de

[¥8l

icacia herhicida de la mezcla que comprende componentes (a)

y (b) se aplica de conformidad con el método presant:

(Y

a  una

concentracidn de aplicacidén en el intervalo de aproximadamente

50 g/ha a aproximadamente 20 kg/ha. Ura persona con

experiencia an la ‘técnica podré determinar facilmente la
cantidad de eficacia herkbicida necesaria parva =l nivel dessado

determinar ficilmente las cantidades de los componentes (a) y

(b) para =1 nivel deseado de control herbicida de la vegetacidn

Mimosoideas na deseada, Jue incluyen cantidades Jque
proporcicnan una sinergia perceptible (es decir, cantidades

sinérgicamente eficaces), que se produce en un amplio intervalo

O
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de concentraciones de aplicacidn gue incluyen concentraciones
de aplicacidén en la as que los componentes proporcionan un minimo
control por separa }o. Cuando una mezcla Jque conprende  un
componente (a) y (b) se dirige al follaje de las Mimosoidea

(es decir, aplicaci

n al follaje) de conformidad con el método

presente el componente (a) (es decir, el compuesto de Foérmuwla 1

aproximadamente 25 a aproximadamente 1200 g/ha, con mayor
recuencia, en el intervalo de @ aproximadamente a0 a
aproximadamente 600 g/ha y, con la maxima £recusncia, en el
intervalo de aproximadamente 100 a aproximadamente 300 g/ha, el
peso  calculado como el peso equivalente del compuesto de
Férmula 1. ELl componente (bl) (es decir

, fosamina y sales de

é&sta) se aplica, tipicamente, a una concentracidén de aplicacidn

en el intesrvalo Jd&  aproximadamente 900 a aproximadamsnte
24000 g/ha, con  mayor frecuencia, Yy el intervalo de
aprozinadamente 1800 a aproximadamente 12000 g/ha vy, con 1la

recuencia, en el intervale de aprozimadamente 2600 a

aplicacidn e&n el intervalo de aproyimadamente 25 a
aproximadamente 2000 g/ha, con mayor  frecuencia, en el

intervalce de aproximadamente 50 a aproximadamente 1000 g/ha v,

103
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con la wérima frecuencia, en cervalo de aprosimadamante
100 a aproximadamente 500 g/ha, el peszo “al~u1adn comne el Ppeso

equivalente de imazapir. Ll componente (L3) (es decir

e ’
metsulfurdén-netilo y sales de éste) se aplica, tipicamente, a
‘
una concentracidn de aplicacidn =1 el intervalo de
aproximadamnsnte 5  a aproximadamente 250 g/ha, con mayor
frecuencia, &n el intervalo de aproximnadamente 10 a
aproximadamente 175 g/ha vy, con la méxima frecuencia, en el
intervalo de aproximadamente 20 a aprozimadamente 90 g/ha, el

peso calculado como el peso equivalente de metsulfurdn-metilo.

aproximadamente 4500 g/ha, con mayor  frecuencia, en el
intervalo de aproximadamsnte 100 a2 aproximadamentzs 2200 g/ha vy,
con la maxima frecuencia en =l intervalo de aproximadamsnte 200

a aproximadaments 1100 g/ha

zquivalente de triclopir. EL 4drea (es decir, ha) en las
concentraciones de aplicacién mencionadas anteriormente se

presente sin  otros ingredientes activos, tanmbién  pueden
mezclar con unc o mas de otros  comnpuestos o agentes

rse
biclégicamente activos que incluyen herbicidas, protectores de
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las mezclas aplicadas de con

también g

pueden comprender no solo los componentes (a) y (b)

105
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'S, fungicidas, insecticidas, nematocidas,
das, acaricidas, reguladores del crecimiento, tales
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es (a) y (k) con otroes herbicidas pueden ampliar el

tamlbién por i menos OTLO compuesto ul agente
bioldégicamente activo. Los otros Compuestos o agentes
Liclégicamente ac os pueden formularse en composiciones que
comprenden por 1o meﬁos uno de un surfactante, diluyente sdlido

o liguido

as de la presente invencidn, uno o mas de

otros compuestos o© agentes bioldgicamente activos pueden
formularse conjuntamente con los conponentes (a) y (b) para

ciezcla, © uno o més de otros compuestos o agentes
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entre si antes de la aplicacidn (por ejemploe, en un tangque de
i k E

rociado) o, alternativamente, aplicarse una después de la ot

q

Una mezcla de uno o mAds de los siguientes herbicidas con

los componentes (a) y(k) puede proporcionar un mayor y mejor

y su sal de sodio aclonifen, acroleina (2-propenal),
alacloro, aloxidim, ametrina, amicarbazona, amidosulfurona,

metilo, bensulide, hentazona, benzoliciclon, benzofenap,
bifenox, bilanafos, bispiribac y su sal de sodio, bromacil,
bhromokbutide, bromofenoximn, bromoxinil, octancato de
bromoxinil, hutacloro, butafenacil, butamifos, butralina,
butroxidim, hutilato, cafenstrol, carbetamida, cavfentrazon-
etilo catequina, clometoxifen, <loramben, clorabromuron,
metil clorflurenol cloridazon, clorimurdn etilo,
clorotolurén, clorprofam, clorosulfurdn, clortal dimetilo,
clortiamida, cinidén etilo, cinmetilina, cinosulfurdn,
clefoxidimn, cletodim, clodinafop cropargil, clom§zona,
clomeprop, clopiralid, clopivalid olamina, cloransulam-
mecilo, CUH-35 (-—ﬂCtOLllel 2-[[[4-clovo-2-fluoro-5-[(1-
me“il—2—propinil)oxi]fenLi](-—Lluur henzoil)amino]carkhonil] -

l-cicloheveno-l-carboxilato), cumilurdn, cilanazina, cicleoato,

anurén, cicloxidim, cihalofop butilo, 2,4-D y sus

106
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ésteres butilicos, isoctilicos e isopropilicos y sus sales de
dimetilamenic, diolamina vy trolamina, dJda imaron, dalapon,
dalapon sodio, dazomet, 2,4-DB y sus sales de dimetilamonio,

potasio y sodio, desmedifam, desmetrina, dicamba Yy sus sales

de diglicolamonio, dimetilamonio, potasio Y sodio,
diclobenil, dicloroprop, diclofop metilo, diclosulam,

dimefurona, dimepiperato, dimetacloro, dimetametrina,
dimetenamida, dimetensmida-P, dimetipina, acido

dimetilarsinico y su sal de sodio, dinitramina, dinoterb,

endotal, EPTC, 2Sproce arh, etalfluralina, etametsulfurdn

metilo, etiozina, ctofunssato, ctoxifen, etoxisulfurdn,
etobhenzanida, Tenoxaprop ctila, fenoraprop-P-etilo,
fentrazamida, fenurona, fenurona-TCA, flanpro metilo,
flamprop-M-iscopropilo, flamprop-M-metila, flazasulfuron,
florasulam, fluazifop butilo, Ffluazifop-P-butilo, fluazolato,
|
flucarbazona, Tlucetosulfuron, flucloralina, flufenacet,
flufenpir, flufenpir etilo, flumetsulam, fluwiclorac pentilo,
flumiczazina, f£luometuron, fluorcglicoefen etilo, F£lupovam,

sutilo,  £luridona, £lurocloridona, fluroxipirn, lurtamona,
= . oy A PRI - ~ - = T ~ e [~ - =
flutiacet metilo, fomesafen, foramsulifurdn, glufosinato,

glufosinato amonio, glifosato y sus sales, tales como amonio,

isopropilamonic, potasio, sodio (gue incluye sesquisodio) vy

107
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trimesio (denominada, alternativamentce, sulfosato),

z

halosulfurdn met

-~

lo, halexifop etotileo, halozifop metilo,

,4—tria:ol—4—cargoxamida), imazametabens metilo, imazamo::,
imazapic, imazaquina, imazagquina amnonio, imazetapilr,
imazetapir amonio,  imazosul an, iodosulfurdn-
metilo, iloxinile, octancato de dioxinile, ioxinilo sédico,

isoproturdn, isourdn, isoxabén iscoxaflutol rtol,
|

-~
|t
U
%]
>
2t}
(@]
I_J
(o)
Pt
=

lactofen, lenacil, linurdn, hnidrazida maleica, MCPA y sus
A-dimetilamonic, MCPA-potasio y MCPA-

sodio, ésteres (por'ejemplo, MCPA-2-etilexilo, MCPA-butotilo)

etilo), necoprop, mecoprop-P, nefenacet, mefluidida,
nesosulfurdn-metilo, mesotriona, neitam  sodio, metamifop,
metamnitrdn, metazaclora, metabenztiazurdn, dcido

metilarsdénico v sus sales célcicas, moncamndénicas, monosddicas

Y disdédicas, metildimron, metobenzurdn, netobronurdn,
‘

netolacloro, S-metolacloro, metosulamn, netoxurdn,

metribuzina, molinato, monolinurdn, naproanilida,

napropamida, naftalénu neburdn, nicosulfurdn, norflurazdn,

otrhencaxrb, ortosulfamuron, orizalina, oxadiargileo, oxadiazon,

oxasulfurdin, oxaziclomeifona, oxifluorien, dicloruroe de

paraguat, pebulato, acido pelargdnico, pendimetalina,
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pencorsulam, pentanoclor, pentorazona, perfluidona,
petoxamida, fenmedifam, cicloranm, piclorar potasio,
picolinafen, pinoxaden, piperoios, cretilaclor,
primisulfuron-metila, prodiamina, profoxidim, prometon,
prometrina, prup aclor, propanil, propaguizafop, propazina,
profam, PTrorx cior, propoxicarkazona, propizamida,
prosulfocarlb, prosuliuvron, piraclonil, piraflufen  etilo,
pirasulfotol, pirazogil, pirazolinato, pivazoxifen,
pirazosulfurcon etilo, pirvibenzoxim, piributicarb, piridato,
piviftalid, etil Llll11ﬂohdp, pirimisulfan, piritiobac,
piritickhac sodio piroxasulfona, piroxsulam, quinclorac,
guinmerac, gquinoclamina, quizalofop etilo, quizalaofop-P-
etilo, guizalofop-P-tefuril, rimsulifuron, setoxidim, siduron,

simazina, simetrina, sulcotriona, sulfentrazona, sulfometuron

mecilo, sulifosulfuron, 2,3,6-TBA, TCA, TCA-sodio, tebutam,

tebutiuvrdn, tefuriliriona, tembotriona, tepraloxidim,

terbacil, terbumetor terbutilazing, terbutrina, tenilclor,
tiazopir, tisncarbazona, tifensulfurdén mnetile, tichencarb,
tiocarbazil, Topramezona, tralkoxidimn, triallato,
triasuliuron, triaziflam, tribenurdén metilo, cridifano,
trietazina, trifloxisuliuron, trifluralina, triflusulfurdn

metilo, tritosulfurdn y vernolato. Otros herkbicidas también
incluyen Dbicherbicidas, ales como Alternaria destruens

Simmons, Colletotrichun
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Drechsiera monoceras MTB-951) Myrothecium verrucaria
' i
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(Albertini S Schweinitz) Ditimar: Tries, Phytophthora
palmivora (Butl.) Butl. y Puccinia thlaspeos Schub.
Los componentes (a) y (k) también pusden usarse en

combinacién con reguladores del crecimiento vegetal, tales

|_v.

omo aviglicina, N-(fenilmetil)-1H-purin-6-amina,

epocoleone, é&cido Jiberélico, giherelina A, v Ay, proteina

harpin, cloruro de mepiquat, prohexadiona de  calcio,
prohidrojasmon, nitrofenclato de sodio y trinexapac metilo,
y organismos modificadores del crecimiento vegetal, tales

como la cepa BP0l de Bacillus cereus.

Las vreferencias generales para protectores agricolas
(es decir, herbicidas, protectores de herbicidas,
insecticidas, fungicidas, nematocidas, acavicidas y agentes

biolbégicos) incluyen The Pesticide Manual, 13.° edicidn, C.

Para modalidades en donde se usan uno o mas de estos

diversos socios adicionales para mezclas, la relacidn en pesc
de estos socios (en total) con respecto al componente (a) vy
(k) esté tipicamente, en total, entre aproximadanente

~~ e e

1 : 3000 y aproximadamente 3000 : 1. Son de importancia las

relaciones en peso entre aproximadanente 1 : 300 Y%

110
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aproximadamente 00 : 1  (por ejemplo relaciones entre
aproximadamente 1 : 20 y aproxzimadamsnte 20 : 1). Una persona

riencia en la técnica pods detervminar facilmente
experimentacidn simple las cantidades bicglégicamente

deseada de actividad biolégica. Es evidente gue incluir estos

componentes adicionales puede ampliar el espectro de malezas
controladas mds alld del espectro controlado por mezclas de
componentes (a) y (b) usadas solas.

En alguncs casos, las combinaciones de una mezcla de
componente (&) \% (h) con  obtros agentes o conpuestos
(especificamente herbicidas) hiolégicamente activos (es
decir, ingredientes activos) pueden producir una sinergia
aditiva mavor (es C;Clr, efecto sinérgico) en las malezas y/o
una sinergia aditiva menor (es decir, efecto protector) en

Siempre

un control eficaz

paira

Cuando la

produce

malezas,

pLupD£ClunaI

cosechas ¢ plantas deseables.

cantidad de

liberados en el ambiente y al mismo tiempo asegurar
de las plagas. También es ventajosa la

mayor &
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reducir el costo de cultivo de forraje u otros cultivos vy

disminuir la carga ambiental. Cuando la proteccién de

plantas descables que crecen en la proximidad de vegetacidn

5 Mimosoideae no  Jdeseada, estas  combinacicnes  puedsn ser
ventajosas para aumentar la produccidn de las  sspecies
vegetales dezealbles al reducir la competencia de las maleszas.

Se ha descub;erto que  las mezclas que comprenden
componentes (a) \% (b) COomo inicos ingredientes activos

10 proporcionan, tipicamente, un  excelente  contreol de la
vegetacidn Mimcsoideas 1o deseada en concentraciones de

aplicacidn que causan un dafic minime o nvlo a los pastos de
forraje de pasturas vy campos de pastoreo particulariientce
E It J rk

d

15 =

como para =1 control de la vegetacidén Mimoscideaz no deseada
en cultiv Jque no son pastos de forraje, las mezclas gue

ciprenden no sdlo los componentes (a) v (b)), sino también un
protector de herbicida, pueden ser ventajosas. Por ejemplo,

| 'z
20 las mezclas que comprenden componentes (a) y (b))  también

pueden usarse en combinacidn con protectores de herbicidas,

tales COMLD alidocloro, henoxacor, BCS (l-bromo-4-

ciometrinil, Ccipro \% sulfonamidas, diclormida, 4-

zaspiro[4,5]decano (MON  4660), 2-



h

10

dietolato, fenclorazol etilo, fenclorim, flurazol, fluxofenim,
furilazola, isowadlfeJ etilo, melwnxj dietilo, mefenato,
metoxifenona ((d-metoxnli-2-mecilfanil) (3-metilfenil)metanona),
anhidride naftdlico (1,8-anhidrido naftédlico) y oxabetrinilo
sara aumentar la  seguridad para ciertos cultivos. Las

herbicidas pueden aplicarse al mismo

Es de iTpQItanu_d el método pressnte en donde la meczcla

gque comprende componentes (a) y (b) tanbién comprende por lo

e}

menos  algun  otro  ingrediente active  herbicida. ©Ds  de
especial importancia un método de este tipo en donds el otro
ingrediente activo herbicida tiene un sitic de accidn
diferente al de los compuestos de los componsntes (a) y (b).

En algunos casos, una combinacidén con al menos otro
ingrediente active herhicida gque tiene un sspectro similar
de control, pero un sitic de accidn difevente, seré

especialmente ventajosa para manejar la resistencia.

D

L—l
Qo
w
[43]
=
)
c
I..J
D

=
L

—

ntes pruehas demuestran la icacia de contro

18]

de mezclas que comprenden componente (a) y componente  (b)

contra esspecics de Mimosoideae gue son maleczas. No ohstante,

113
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el control de malezas suninistrado por los compuestos no esta
limitado a estas especies. En estas pruebas, el Compuesto 1
se identifica en la Tabla 1 y también se reconoce como el

éster metilico del OmpUHSCO de Férmula 1 (es decir, metil 6-

Ejenplos biclégicos de la invencidn

Prueba A

Se llevd a cabo un estudio de campo para evaluar la
|

ficacia de 250 g/ha de Compuesto

-
~.

6,7 kg/ha de fosamina-
amonic (es deciz, sal amdnica de la fosamina), 280 g/ha de

imazapir (suministrado en la forma de la sal isopropilaménica

combinacidn, para el control de una masa natural ds huizache
(Acacia Larﬂesiana)‘en un vancho en &l sureste de Tenas., Il
Compuesto 1 estuvo en la forma de una
humectable gue conicenia 80 % en pesc de Compuesto 1. La

fosamina-amonio se& suministrd por KRENITE® S, gque es una

metilo fue suministrado por ESCORT® XP, que es una formulacidn

granulada humectable que contiene 60 % de metsulfurdn-metilo.

1
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El disefio del ensayo fue un estudio de campo de hlogques

(U‘

grandes y véplica nnica, y se usaron parcelas rectangulares
de prueba que miden 12,83 m por 22,9 m. Los arboles de
huizache en las parcelas de prueba ftenian una altura

promedic de 2,4 m y se calculd que tenian, aproszimadamsnte,

20 afios de adad. Los herbicidas formulades se diluyeron con

agua y se afadid 1 % en volumen Jde aceite metilado de
semillas para proporcionar aprovimadamente 27,4 1 de mezcla

rociable. Los ftratamientos se aplicaron al comienzo del
oton mediante el wuso de un aspersor de pistcla de gran
volumen que proyecta la mezcla de aspersidn hacia arriba y a

través de la parcela con un movimiento de vaivén lento
mientras se vrecorre la parcela longitudinalmente. Esto
produjo un rocio
huizache como la tierva de las parcelas entre los Arholes.

El volumen de la mezcla de aspersién usada (gue corresponde

a 935 1l/ha) fue suficiente para mojar completamente el
follaje de 1los &rkoles de huizache con un got 0

deslizamiento de liguido minimo debajo de los &rboles.

visuzlmente. A los 62 dias después de la aplicacién (DDA) se
observéd el porcentaje de desfoliacidn en comparacidn con una

parcela testigo. Luego, a 229, 543, 656 y 745 dias después

de la aplicacién, se calculd el & de control en funcién del

1S
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y 656 DDA =1 control chservado disminuyd a alrededor de 50 3%

v a los 745 DDA a 33 %, lo que indica que machos de los

drboles de huizache gue carecian de follaje verde a los 229
DDA no estaban realmente noribundos O muertos. Las
evaluaciones a més de un aflo después de la aplicacidn

herkhicida, es decir, a los 543, 656 'y 745 DDA, son

rapresentativas de un control a largo plazo del tratamiento

de huizache. En las concentraciones de aplicacién aplicadas,
la fosamina, el imazaplr Y el metsulfurdn-metilo
suministraron wmenos desfoliacidn gue el Compuesto 1 vy,

a largo plazo del huizache. Sin

b3}
D,
o
=
Qn
n
~
pu
C
L}
=
(]
G
[
.
(8}
5
O
-5
O
(=]
5
=
=
O
—

emhargo, sorprendentenente, las combinacicones de Compuesto 1

plazo. Aungue pueds usarse la ecuacidn de Colby para calcular
la raspuesta esperada, no es necesario en este caso dado que

el porcentaje de control ozamina, el imazapir y el

metsulfurdn-metilo son todos 0 a los 543, 656 y 745 DDA vy,
|

por ello, el efecto esperado de las mezclas es sdlo el efecto

del Compuesto 1 solamente: 46 % a los 543 DDA, 55 % a los 656
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DDA 'y 33 % a los 745 DDA. El control mucho mayor

proporcionado por 13 mezclas demuestra una fuertce

l_l.

nergia.

Prueba B
Se llevd a cabo un estudio de campc para evaluar la

la forma del ésteir butoxietilico de triclopiz es decir,
triclopir-hutotil), por separado vy en combinacidén, para

controlar masas naturales del mnezguite de la miel (Prosopis
I

glancdulosa) en ranchos en el oeste de Texas. El Compuesto 1

rinulacidén granulada humectable al

~ . i

60 3. Bl triclopir fue suministrado por GARLON® 4 o REMEDY®

El disefic del ensayo fue una prueba de blogues grandes

de réplica Unica. Cada prueba usd parcelas de prueba
rectangulares que miden 3 m por 9 m e incorporan por lo

menos 10 plantas de mezguite por pavcela

formulados se diluyeron con agua y se afiadid 1 % en volumen

de aceite metilado ‘de semillas para proporcionar volumenes
de mezclas rociables que corresponden a una concentracidn de
94 1/ha en el Sitio 1 y 140 1l/ha en el Sitio 2. Los
tratamientos se aplicaron con boguillas de abanico plano
sobre un asperscor manual elevado transportade a través de
las parcelas con un vehiculo todo terreno o tractor peguedio.

El aspersor manual elevado y los volumenes de roclo

119
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relativamente bajos simularon aplicaciones aé&rcas (poxr

N

|
lo, las de un helicépteroc o avién de ala fija).
En cada parcela se identificaron 10 &rkoles de mezquite

con una etiqueta de metal para evaluacién. Los afectos des los
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efecto herbicida de los diversos tratamientos. Se considerd que
un arbol estaba vive ante cualquier tipo de follaje dentro del
area de la canopea del arkol o ante cualguier nuevo crecimiento
(ee deciy, hrotes) que cnergiera desde la bhase del advxkhol. Los

resultades de control se calcularon como un porcentaje de

drboles muertos en cada parcela, por ejemplo, 6 Advholes muertos
y 4 &rboles vivos da uvna calificacidén de control de 60 %.
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“Calculating Synergistic and Antagonistic Responses of
Herbicide Combinatidns”, Weeds, 15(1), pags. 20-22 (1967))
calcula el efecto sinérgico esperado de mezclas herbicidas y

e ne la forma:

[

activos ti

cr
[97]

para dos ingredien

Patp = Pa + P, = (PaPy / 100)
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Observado|Esperado [Observade {Esperado
(*+) (%)
125 - 60 - 60 -
- 280 0 - 30 -
5 125 280 90 60 100 72
(*) Aplicado como éster butotilice de  triclopir. La
concentracidn de aplicacidn esté basada en el
equivalente adcido de triclopir.
(**) Calculado al aplicar la ecuacién de Colby.

La Tabla B muestra que 125 g/ha de Compuesto 1

10 proporcionaron sdlo i

[
]
O
o
=
[®)
]_._l
T
Q)
=
(9]
’_V.
3]
—
s3]
[_J

argo plazo (es

je}

ecir, 60 %) del mezquite de la miel. El triclopir a 280 g/ha
proporciond un control a large plazo minimo (es decir, 30 %

en el 3itio 2) o nulo (es decir, 0 % en el Sitioc 1) del

nezquite de la miel. Sorprendentemente, la combinacién del
15 Compuesto 1 con triclopir a estas concentraciones de
aplicacidn proporciond un control excelente (es decir, de 90

a 100 %), lo cual, ademds, fue mucho may

Cr
=
)
[l
D
D
l_l
Q
)
o]
s
=
)
l_-l
[N
(]

QO
0

60 a 72 % esperado de los efectos sinérgic
|

Se hace constar que con relacidn a esta fecha, el mejor
20 método conocido por la solicitante para llevar a la practica
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REIVINDICACIONES
Habiéndoge descrito la invencidn como antecede, se reclama

como propiedad lo contenido en las siguientes reivindicaciones:

—
.

Un método para controlar vegetacidédn no deseada
amilia Mimosoideae; el método comprende aplicar a
la vegetacidén no deseada o a su entorno une cantidad de
eficacia herhicida de una mezcla que comprende (a) uno o mas
compuestos seleccilonados del compuesto de Férmula 1 y sales,

ésteres y tiloésteres de éstos:

NH,
Cl
N7 X
N CO,H
1
iy
(b) por 1o menos un herbicida adicional

seleccionado del grupo que consiste de

éste.
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2. Ll método de conformidad con la reivindicacidn
1, caracterizado ademds porque la vegetacidn no deseada

comprende por lo mencs una sspecis del género Proscopis.
3. Ll método de conformidad con la reivindicacién

1, caracterizade ademds porque la vegetacién no deseada

4. El método de conformidad con la reivindicacidn
1, caracterizado %demés porgue la mezcla se aplic al
follaje de 1la "egetéciﬂn no deseada.

5. El método de conformidad con la reivindicacién 1,

caracterizado ademds porgue por lo mencs un herbicida del

6. El métodoe de conformidad con la reivindicacién 1,

Q
U}
5
9]
(@]
-+
®
=
l_l
t1
Q
0,
@

ademnds porgue por lo menos un herbicida del
ocmponentes (k) se selecciona de (L2) imazapir y sales de éste.

7. El métbdo de conformidad con la reivii
1, caracterizado ademéds porgue por lo maznos un herbicida del
componente (b)) se selecciona de (b3) metsul

sales de éste.

8. £l método de conformidad con la reivindicacidn
1, caracterizado ademés porque por lo menos un herbicida del

component

m

(b) se seleccicna de (b4) triclopir y ésteres,

y sales de éste.

ct
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i
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o
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RESUMEN DE LA INVENCION

un método para

TR, |

Mimosoideae; el wétodo comprende

deseada o a su entorno una

ia herbicide de una mezcla gue comprende

seleccionados del compuesto de

ésteres y tioésteres de éstos:
|

NH,

Cl
NT X

. N CO,H

1

%
lo mnenos un herbicida adicional

fosamina y sales de ésta;

imazapir y sales de éste;

metsulfurdén metilo y sales de éste; y
triclopir y ésteres, tioésteres y sales de

129
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4. Quz la paraona juridica E.l. du Pont de Nemours and Company tizne
sede en 1007 Market Street, Wilmington, Delaware 19898 Estados
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POWIER OI' ATTORNLY

The undersigned.

E.L Du Pont de Nemours and Company
domiciled in

1007 Market Street
Wilmington, Delaware 19898 US

declarec that it hereby prants to

ALVARO CORREA-ORDONEZ and/or

OLGA GEORGETTE OTERO and/or

RICARDO METKE and/or

JUAN PABLO CONCHA
with dernicile at Av. 82 e, 10 - 62, 6Th (loor, uf Dogoia D
C., Colombia, a full and cufficieni power of Jllul'llbv o obiain
the protzction of my (our) inductrial property and againct ihe
wnfair competition, for which pupose T (we) awthorize ihe said
aftorneys to represent mz (ng) befors any authoritics or persome,
with or without jurisdiction, specizlly thoze adminiziraiive,
administrative conientions and judicial, ac well as before
Arbitration Courf, in all maiters conceming the follawing: a)
Obtainment of patents, wiility rmodele, indnsivial deziens,
intzgrated cireniis, layoui-designs and vegatal variztizs; (he
registration of frademarks, denominations of origin, conumercial
nameas, trade emblernc, slogang and donwin namss; s renewal,
acsignments,  changs  of name  or  domicils, voluniary
cancellation; and (he registration of licences of uee of the above
rights; b)Procesees of profection to (he contumer, nnfair
competition, cppositions, cancellation:, nullity, precanticnary
injunctions, infringement, zraniing of licences, writ mandanmug,
the protection of irads ezcrats, and in general ihs civil, pznal, an
adminiztrative proczzzes relaiing to those righte. And hat in all
the above mattzrs (hey may cubctiiuie (his Pawer of Atiorney,
compromize, conciliatz, admit the factz of the cace, dezist,
canczl, receive, recign, and vanfy acls done by represeniatives
without a power of atformey. ‘

i hereby ratify all actions previouzly iaken an behalf of this
comapany by the aforzmentioned attornzys with respect to the

mentioned maitere,
Z—-"rh . DE. sl
I

. .7,/ A
Done and subzeribed n‘g{/r,g T

On the = day o= *of ’OOQ

Signature of the person issuing the Power

- E e P b
7//,‘.; berane ool '.;..;,m».b-mwp?

Ay, 82 Mo, 10 - &2 6th Floor
Bogota, Colombia

MIT: 900.034.906-9

Tel: +57 1 634 1500

Fax: +57 1 376 2211
www.bakernet.com

PODER DE ABOGADO

La abajo firmada,

E.L. Du Pont de Nemours and Company;f
domiciliada en :

1607 Market Street
Wilmington, Delaware 19898 US

dzclara por 2] presenle que oicrga a

ALVARO CORREA-ORDONEZ y/o

OLGA GEORGETTE OTERO y/o

RICARDO METKE y/o

JUAN PABLO CONCHA 1
con domicilic en la Av, 82 11a. 10 = 62 Pica 6 en Bagota D ¢
Colombia, poder ezpecial amplio y suliciznie, para’ obisn
proteccion de mi (nuzctra) propiedad industrial y
competencia desleal, a cayo efzcto autoriza (amos) alo
apoderados pava que me (noz) reprazenten ante ot
autoridades o personac, gjerzan o no jurisdiccitn, eip
ante lac dzl arden adminiciraiiva, conizncinca-admii
Judicial, asi como lo: fribunales de atbiiramento, |
concerniznez a log siguicniez asunios: a) Oblencidn de pal\.
dz invencidn, saodelos dz o wiilidad,  dizefios
zzquemas de  trazads dr: circniios  integrados y
vegetalzs; 2l regiciro de marcas, denominaciones
nombres comercialer, encefiac, lemas comerciales y fiombi
dominio; su regovacidn, irazpaso, cambio  de ne -mbn,
domicilio, canczlacién voluntaria; y el regictrs de 1
nzo de esos derechos; b) Los procesos para la prok
consumidor, compziencia dzcleal, eposiciones, cang
nulidades, raedidaz  cauwtelares, infracciones, Col
licenciaz, la tutela, 1a proteceidn de secrctos indu: i
genzral procesoz w:iwles, penalzs, adminiztrativas re
con ettos derechor. W opara que en iodos los asun
determinades, pucdan suztioir #0v2 mandacs, transigit
admitir 1oz hechos del case, desiztr, cancelar, recibir,
y ratificar loe actos d= agente: oficiocos.

en reprc:entacic’-n dz éota rociedad.

Dado y firmado en

Alos dias dzl mes de

Tirma de 1a persona que firma el Poder :

) T g EL
HRCo e iy
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NOTARIAL CERTIFICATION

(;,2/5« A day of L/Z/: A (ol

On this ﬁ“

2008, the undersigned Motary -
CERTIFIES

That Mirjiam D. Meconnahey

of legal age and demiciled in
1964 Lakeview Road, Wilmington, DE 19805

set his hand on the foregoing docurent.

That the grantor ic (o me perecnally known and thnt he/she haz
legal capacity 1o e:zecute the instrumeni.

That the grantor has sxecnted (he foregoing document as :
Assistant Secretary — Patent Board

of the judicial percon  E. 1. duPont de Nemours and
Company

E. I. duPont de Nemours and
Company

That thz judicial person
having its home office in
1007 Market Street, Wilmington, Delaware 19898 USA

is duly orgenized, hac precent legal cxistence and that the
purpeszs for which  the power of attomey iz glmied are wiihin
the seope of its corporate purposes.

That the grantor has in fact the referred (o am]mmy and that
his/her repirzsentation is leqal,

That T have bazed ceriifications 2, 4 and 5 above on the
follawing authentic documenis for such purpose =vhibited to me
and which I mention specifically, giving iheir daes and iheir
origin or source:
DuPont Patent Board Guidelines and Power ol’ Attorney
dated June 12, 2006.

-

-'/ flvn"/lj‘l; e , ‘,L’}/’( J (_1 L.—-

7
[

Patricia Panarlello, Notary Public

de 2008

2

L
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CERTIFICACION NOTARIAL

log dias dzl me: de
, &l suscrito Nofario

DA FE
Que

mayor y domiciliado en

suscribié de an pufio y letra 2l doonmenta que antece

ue conczes al ofereants v que £sie tisne -'.:upav idad
para &l oiorgamisnto.

Que el otoigante ha zuserite 2l referido do‘"um\,mu
caracter de :

E. I. duPont de Nemour
and Company

de la persona juridica

E. I. duPont de Nemour
and Company

Que la persona juridica

con sede en

ecid legalmenie conzvituida, que  viene sxiste
achual y que el acto para el cual ce otorga
cormprendida entrs loz que constituyen su objét

’:'da y que ésia es legluma

rme he basade las certificaciones 2,4y 5 llll‘rlnl\.u 2h
siguiznte:  documenios ‘utwnllcm que al efecto se)
exlubieron y que menciono especificaments con exp
de zus fechas v de s origen o pracedencia;
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Industria y Comercio
FUFERTHTEITS EWETX

°UF‘EF’INTEHDEH(‘IA DE HIOUSTRIA v SOMERCIO

038- -00000-0
PATENIEDEWVENCON ] MODELODE i Fxiy SR Lt s ciobe s

Aci. 411 PRESENTACICN Fc:li::;s. 131

Indicacidn que s& solicita una patente.
Datos de identificacion dal zolicitante o de la persona gue presenta la solicitud
Descripcian de ta invencion

Dibujos dz ser estos fperlinentes

NN

Completa I:] // Incompleta D

Comprobents de pago de las izzas sziablecids taz (D2 ser el cazo farmats de descusnto)

PATENTE DEINVENCION PCT MODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

Andicacién que se s:nlic:ii;a unz PCT

3

Copia de la solicitud 2n szpaiicl, i3l corme fus prezantada inicialments (capitule descriptivo,

/ reivindicatorio, resumen)
yd

7,

Dibujos de ser 2zics pertinentaa

g\

Comprobants de pdgo de las tazas eztablecidas (d2 z3or &l zaso farmato de descusnto)

Completa ‘ Incompleta I:I
DISENO INDUSTRIAL [ | (Art. 119 Decision 486/00)

‘:l Indicsicidn qus ze solicita’ Disefio industrial

D Datoz de identificacion d2l salicitants o de |a persona que presenta la solicitud

D Feprezentacidn grafiza v fotoarafica del Dizefio industial o musstra dal matarial qus incorpara el
disefio

El Comprobante da pago du 23 tasas astablecidas
(“cunrrlpta E] ' Incompleta D

ESQUEMA DE TRAZADO ] - (Art. 92 Decision 486/00)

Indicacién que =& solicita un szguema 4= trazado
Datoz ds idznlificacion del zolicitanta o de la PErsona que presanta Iz solicitud

o |
Fepresentacién grafica de un saquama de trazado

HERRERR

Comprobants de pago de lss tazas establacidas

Completa D Incornpleta D

Pl02-FO8 (2009-11-18)



Industria y Comercio
CUPERINMNTENDEMCIA

Dactor(a) '
COFPEA OPDOFIEZ ALVARPD

Apoderado(a) yio Fepresentants de .

E. | DU POMT DE HEMOURS AHD COMPAMTY

FEFEFEHCIA Radicacion Ho. 11 012033

Solicitud intermaciconal PCT/USZ009/051922
Fecha inicin fase nacional 12/02/2011

Tramite 11

Evento 378

Actuacian

Oficic No. ? ROST 3 T

Como rezultads del examean de forma, realizade oo fundaments @n el articuls 3% Jde la Decisidn 455 de |a
Cormizicn de la Somunidad Lnding, ariculo 27 del Tratade de Dooperaciin en Materia Jds Patentes (PCT), regla
51 biz dal Feglamenta y Zircular Unica d2 13 Superintzndencia de Industria y Comaric, 32 le comunica que:

1. La sclicitud no contiene 1a copia el documeantd an que consta la ceaidn dsl derachao a la patentz del inventar al
solicitants o a zu causante, conforme a lo establecido por el aticule 26 Jiteral b) de la Decizidn 456 de la
Caomizicn de 1z Somunidad Andina. Cuando 36 trate de documantos otorgados en &l soranjers, @stoz debaran
legalizarse de conformicdacd oon o dispuesto por e articulos 259 y 260 del Cadigo ds Procedinmients Civil,
Cuando se trate de las declaracionss a que hace referencia |z Regla 117 0) del Tratado de Cooperacién &n
Matzria de Patanies PCT., & sleance de las tales dedlaracionss se determinara 3290n indiquen claramsnte una
cazion de derechos Jdel inventor al solicitante @ su cauzante, de conformiclad con 1o dizpusats @n &l numeral
£.218 dal Sapitulo cuints, Tituhs ) de ta Circular Dnica ds Superintzndencia de Industria y Comaria,

En cumplimiento de 1o dispussto por sl articouls 23 de la Decision 426, 38 bz requienz para que dentrs Jdl Erming
de doz meses siguientez a la fecha de notificacién del presente oficio, wamplete 163 requizite: anteriormeanta
enunciados. En caso dz no dar cumplimiznta al presents requerimisnts, 1a soliciiud e considerard abandonada y
perdera su prelacién, '

Hodifiquess & presente oficio conforme a o dispussto an o2l numaral 8.2, literal ), del capitulo quints dsl tituls
primars de la Circular Unica No 10 de 2001,

==

JOSE LIS SALAZAR LOPEZ
Dirzctor de Nusvag Creacionsz (o)

@ 1R g5

El antarior requerimiants fus notificads ﬁunr fijacién en lista de fecha
adpat :

Al contestar iavar indiqui 3t namero do ' Szde Conlre: Corrirz 13 Mo, 27-00 Pisos 2, 5, 7 y 10 PEX: 5070000
radicacion gus $o snculntra a continuacion Sodc CAH: Av. Cr2 50 Mo 26-55 int. 2 Tol- 6630070
Call Contor 6513240. Linca 01300-910165
Wab: venv.cic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombla



