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(87) Abstract
An adjuvant for glyphosate having increased activity, lower imitancy and lower toxicity than conventional adjuvants, and method of

controlling weeds using the same. The adjuvant is Cg to Cp2 sarcosinate or sarcosinate salt, such as sodium cocoyl sarcosinate, scdium
lauroyl sarcosinate, or combinations thereof, which is combined with glyphosate in low concentrations and provides effective activity.
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DATOS DEL SIGNO

Marca mixta PRESIDENT

PARA DISTINGUIR  ENZIMAS LACTICAS PARA USO ALIMENTARIO, PREPARACIONES CULINA-
RIAS A BASE DE QUESO; CARNES, PESCADOS, AVES Y CAZA; EXTRAC-
TOS DE CARNE; CROQUETAS ALIMENTICIAS; FRUTAS Y LEGUMBRES EN
CONSERVA, SECAS Y COCIDAS; PULPAS Y ENSALADAS DE FRUTAS; EN-
SALADAS DE VERDURAS; CONSERVAS DE CARNE, DE PESCADQ, DE VER-
DURAS Y DE FRUTAS; CONFITURAS, MERMELADAS, COMPOTAS; POLEN
PREPARADO PARA LA ALIMENTACION; EXTRATOS DE ALGAS PARA USO
EN LA ALIMENTACION; GRANOS DE SOYA CONSERVADOS PARA USO ALI-
MENTICIO; PROTEINAS PARA LA ALIMENTACION HUMANA; CONSOMES,
POTAIES, SOPAS; JUGOS VEGETALES PARA LA COCINA; HUEVOS,LECHE
MANTEQUILLA, CREMA, YOGURTS, QUESOS Y OTROS PRODUCTOS LAC-
TEOS; ACEITES Y GRASAS COMESTIBLES; PREPARACIONES PARA HACER
CALDOS, PAPAS CHIPS; PLATOS PREPARADOS CON BASE EN LOS PRO-
DUCTOS ANTES MENCIONADOS. ESPECIALIDADES DE QUESO.

Productos comprendidos en la clase 29 de la Séptima Edicién de la Clasificacién Internacional de Niza,

Vigencia Desde 22/11/2002 Hasta 22/11/2012
Titular B.S.A.
Domicilio PARIS

FRANCIA

11 BIS AVENUE CHARLES FLOQUET, 75007
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Glyphosate, or N- phosphonomethylglyclne
(HOOCCH,NHCH,PO (OH} ,) , is a well-known = translocated,
postemergence, broadspectrum herbicide. The typical commercial
formulation contains about 41% of the isopropylamine salt of
glyphosate and is believed to contain about 16-20% by weight
of a tallow amine ethoxylate surfactant. Glyphosate is a
relatively insoluble acid, and thus is typically formulated and
applied as a salt, such as the isopropylamine, sodium or
ammonium salt. '

Surfactants are incorporated into the formulatmn to
improve the activity of the glyphosate. However, the term
vgurfactant® is ambig'uéua, as the form supplied by
manufacturers is not necessarily a single compound, but can be
a mixture. For example, with ethoxylated surfactants, the
degree of ethoxylat:l.on can be and typically is a statistical
mixture. The literature describes use of surfactants in
glyphosate compositions and in particular, Weed Bcience, Vol.
25, pp 275-287 (1977) demonstrates the necessity of including
a surfactant in giyphosate formulations. However, tallow amine
ethoxylate ig a severe eye irritant.

Conventional glyphosate formulations :.ncelude the use of
surfactants such as silicone to enhance the rainfast properties
of glyphosate formulations. However, commercialization of such
formulations has been hindered by the cost of incorporation of
such surfactants into the formulations, and by the hydrolytic
instability of such adjuvants. Other formulations including
surfactants are disclosed in U.8. Patent Nos. 5,362,705,
5,180,414 and 5,118,338. .

' Adjuvants are typically used in formulations to aid the
operation or improve the effectiveness of the pesticide,
herbicide, etc. The term includes wetting agents, spreaders,
emulsifiers, dispersing agents, foaming adjuvants, foam
suppressants, penetrants, and correctives. Foxr example,
adjuvants such as Valent X-77° Spreader are commonly used to
enhance the performance of Fluazifop-P-butyl, another selective
herbicide. However, Valent X-77° Spreader and other
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ethoxylated nonionic surfac:tants contain free- athylene oxide
which way form 1,4 dioxane, a known carcinogen.

‘It is therefore an object of the present - invention to -

provide glyphosate adguvants and fomulations which do not
suffer from the drawbacks of the prior art.

It is a further object of the present . 1nvent::x.on to provide
herbicide formulations with excellent activity, lower :eritancy
and lower toxicity than conventional formulations. ‘

It is yet another ob;ect of the present inventien to
provide efficacious glyphosate formulations with relatively low

amounts of surfactant compared to conventional formulations.

The problems of the pra.or art have been overcome by the
present invention, wb.ich provides an ‘adjuvant for glyphosate

having excellent activity, lower irritancy and lower toxicity'

than conventional -adjuvants. The adjuvant is C. to Cp
sarcosinate or sarcosinate galt, such as sodium ‘cocoyl

-sarcosmate, sodium lauroyl garcosinate, - the isopropylamme

salt of oleoyl sarcosmate, the isopropylamine galt of coczc:yl
sarcosinate, or cowbinations thereoﬁ, which is combinad with

glyphosate and provides effective activity at equal or lower _

concentrat:n.ons than aonventlonal formulations

N-Acyl sarcosmates are m;ld biodegradable surfaatants
derived from fatty acid and. sarcos:me. Typically, sarcom.natas
are used in the form of t.heir sodium, potassium, ammonium or

isopropylamme salt aolut:.on. N-Acyl sarcos:.nates are produced ‘

comercially by the Schott:emBaumann reaction of. the sodium
salt of sareosma wi.t:h the appropm.ate fatty acid chloride
under carefully controlled conditions:

R—-g-—Cl + I_{ggcnzcoohza +, NaOI-I ----- > R«‘;‘?Q{CH;COON& + -NaC.“L +H,0
, A .

43



REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DATOS DEL SIGNO

Marca mixta

PARA DISTINGUIR

Vigencia
Titular

Domicilio

Expediente 99 65706

ASIGNACION DE NUMERO DE CERTIFICADO

Certificado No. 272066

MUCOLID-F

Mucolid* F

BT

PRODUCTOS FARMACEUTICOS, VETERINARIOS E HIGIENICOS,
Productos comprendidos en la clase 5 de la Séptima Edici6n de la Clasificacion Internacional de Niza.

Desde 11/10/2000 Hasta 11/10/2010
LABORATORIOS SYNTHESIS LTDA. Y CIA. S.C.A.

BOGOTA D.C.
COLOMBIA
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where R is typically a fatty acid of chain lengt.h Cy tO Cigs

commonly made from laurm, coconut, palma.ta.c, myrz.st:.c or oleig "
acid. After the reaction is complete, the crude sodium salt

is acidified to liberate the water insoluble free fatty

sarcosinic acid which is separated from the aqueous by- .

products. | It then is neutralized to a salt form with a
suitable base, such as alkalz. ‘metal hydroxa.de._ ammonia,

-alkanolamines such as isopropanolamine, monoethanolamine or

triethanolamine, or amino alcohols. 'Sarc:osn.nates such as

sodium lauroyl sarcosinate, sodium cocoyl sarcosinate and
sodium myristoyl sarcosinate are commercially available under
the trademark HAMPOSYL® from Hampshire Chemz.c:al chp , as 30%
active solutions in water.

The present inventor has found that C; to Cp N-acyl
sarcosinates, and in particular, the sodium and isopropylamine

salts of cocoyl, oleoyl and 1auroyl sarccsz.nate, are excellent .

adjuvants for glyphosate. The - aarcos:.nates are 1ow in
phytotoxicity ‘towards glyphosate tolerant crops, are low in )

toxicity, including aquatic toxicity, are low in irmtancy'
(e.g., skin irritancy and ocular irritancy), and when combined .

with glyphosate at relatively low concentrations, cause the

‘game to exhibit excellent activity. The formulations of the

present invention exhibit extremely effectwe surface tension

reduction to val_ues below 25 dynes/cm, which should allow

penetration through the stomata of the leaves, a highly
efficient route of entry‘ unavaila.ble to systems containing

tallow amme ethoxylat:e which cannot depress surface tensmn'

below 30 ‘dynes/cm.

SBuitable salts of these sarcosmatea that ‘are useful in
the present mventn.on include monoethylamine; diethylamine;
triethylamine; alkali metal salts, particularly sodium and

potassium; iadpropylamine, and ammonia or aimino alcohols such

as tris amino or 2- d:.methylaminm -methyl-1- propanol.

Preferably the 30% sarcosinate solutions are. used so that'

the final concentration of sarcosn.nate in the formulation is
from about 2 to about 16% in the typmal commerm.al formulation

Mﬁ(wm’b
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AGENTE ACTIVO PARA COMPOSICIONES DE SUPERFICIE PARA USO CON

MELAZA PARA ALIMENTO DE ANIMALES, PRODUCTOS AGRICOLAS, HOR-

TICOLAS, FORESTALES Y GRANOS NO INCLUIDOS EN OTRAS CLASES;

ANIMALES VIVOS, FRUTAS Y VERDURAS FRESCAS, SEMILLAS, PLANTAS

VIVAS Y FLORES NATURALES, SUSTANCIAS PARA LA ALIMENTACION DE

ANIMALES, MALTA,

Productos comprendidos en la clase 31 de la Séptima Edicién de la Clasificacién Internacional de Niza.

Desde 30/08/2002 Hasta 30/08/2012
FEED FLAVORS, INC.

WEELING (ILLINOIS)
ESTADOS UNIDOS DE AMERICA
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of 41% glyphosate :.sopropylamn.ne salt. Higb.ar sarcosinate
concem:ratlons can be used, but concentrations withln the
aforementioned range are preferred in view of the lower overall -
cost involved and in wview of the desire to minimize

‘phytotoxn.cxty For these reasons, concent:ratn.ons of 2-8%, most

preferably 2-4%, are especially preferred.

'I‘he sarcosmat;es are compatible with .a wide variety of
cationic, nonionic and amphoteric surfactants, and these could
be incoxporated into the formulat:.ons to: achieve various
effects, Examples of suitable addit:.onal surfactants include
quaternary ammonium compounds, ‘sodium coaamphoprn.onate, sodium
dodecyl sulfate, lauryl dimethyl amine ' oxide and lauryl
pyridinium chloride. Sarcosinates are unexpectedly: compatlble
with cationice over extended concentration ranges.

_ The sarcosinates are also compatible with a wide variety
of pesticides, such as Fuzilade, Pursuit and glufosinate, and
these can be incorporated into the formulations of the present
invention to achieve multifunctional products. Similarly,
compat:.ble ingecticide and fungicide actives also could be
:.ncorporated and could be especially. useful in i;_reatmg
glyphosate tolerant crops.

A wide range of adjuvants, such as stickers, spreaders, "
humectants and rainfastness additives convent:.onal in pesticide
farmulatmns also can be added.-

'rhe fomulatmns can be prepared by first mixing the
sarcosinate with water, and then mixing the glyphosate
herbicide with the resulting surfactant solution. Since dxy
so].::.d salts of both sarcosmat:e and glyphosate can be produced
dvy solid formulatwns with sarcosinate as an adjuvant are
withm the scope of the present invention Sultable salts
useful for that purpose are alkali metal salts, especially the-
sodiutn salt, and alkanolamines.

Those gkilled in the art will appreciate ‘that the f:.nal
concentration of glyphosate depends on the particulaxr
application. One common concentration is a 41% active
glyphosate solution further diluted 80:1, although higher or
lower effective concentrations of glyphosate can be used.
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NEXEN

PETROLEO CRUDO, GAS NATURAL, PROPANO, BUTANOQ, ME’I‘ANO, ETANO,
PETROLEO COQUE, ACEITE LUBRICANTE, GASOLINA.
Productos comprendidos en la clase 4 de la Séptima Edicion de la Clasificacién Internacional de Niza.

Desde 26/06/2003 Hasta 26/06/2013
NEXEN INC,

CALGARY, ALBERTA
CANADA

1
P77 e M

SECRETARIA GENERAL AD HOC
12/09/2003 (dd/mm/yyyy)14294505

El presente documento corresponde a una informacién sobre la asignacion de nimero de certificado del signo respectivo.
Por 1o anterior, a efectos de establecer su titularidad y vigencia, debera estarse a lo dispuesto en los actos adminisirativos
que hayan concedido ¢l derecho, notificados de conformidad con la ley, y en las certificaciones expedidas por la
Superintendencia de Industria y Comercio.




i0

15

20

30

35

WO 99/62338 . PCT/US99/11353

'I'he invention is further xllustrated by the followmg non+
limiting examples.

EXAMPLE 1
Cocoyl sarcosine, 280g, was carefully mixed with 59.11g
of isopropylamine. The resulting clear viscous liquid was

dissolved in water to produce a clear golution with a PH of

about 6.5. 4

.~ Q@lyphosate acid, 169.07g, was reacted with 90g of
isopropylamine in 122g of distilled water in a closed vessel
to produce a isopropylammonium glyphosate salt solution. (The

closed vessel was necessary because the reaction is exothermic

and isopropylamine boils at about 25°C.) The pressure within
the vessel at first increases and then decreases as the
reaction proceeds. The product, a clear viscous liquid, is
miscible with water in all proportions and has a pH of about
6.5.. R

Isopropylammonium glyphosate, 20.49g, 60% glyphosate IPA,
was mixed with 0.6 of the isopropylammonium cocoyl
sarcosinate, and 29.7g of distilled water was added to produce
a 41% active glyphosate IPA solution equivalent in actiwfe
concentration to commercial glyphosate formulations. The
clear, low viscosity aolutmon produced was easily pourable, had
a pH of about 6.5, and was readily miscible with water in all
proportions. The concentration Of :Lsoprcpylamonium cocoyl
sarcosinate was 2%. v _ _

Solutions contai'ning 4%, 8%, and 16% isopropylammonium
cocoyl sarcosinate were produced in an analogous manner.

Oleoyl sarcosine, 349g, was mixed with 59.11g of
isopropylamine. The resulting amber viscous liquid was soluble
in water and produced a clear golytion with & PH of about 6.5.

EXZAMPLE 3
Lauroyl sarcosine, 270g, was heated to just above its
melting point and subsequently reacted with 59.11g of

o
16
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QUIMICOS PARA USO EN LA INDUSTRIA Y EN'LA CIENCIA; PRODUCTOS
QUIMICOS PARA USO EN LA INDUSTRIA Y/O PROCESOS DE FABRICA-
CION; RESINAS ARTIFICIALES Y SINTETICAS; PLASTICOS NO PROCE-
SADOS PARA USO INDUSTRIAL; PRODUCTOS QUIMICOS PARA USO EN LA
INDUSTRIA METALURGICA; PREPARACIONES, FLUIDOS Y ACEITES PARA
MAQUINARIA Y/U OPERACIONES PARA TRABAJO EN METALICA; FLUIDOS
Y ACEITES PARA CORTE Y RECTIFICACION; REFRIGERANTES; SOLVEN-
TES; FLUIDOS HIDRAULICOS; DETERGENTES Y PREPARACIONES DESEN-
GRASANTES; FLUIDOS Y ACEITES; REFRIGERANTES; SOLVENTES.FLUL-
DOS HIDRAULICOS; PREPARACIONES DESENGRASANTES PARA USO EN LA
INDUSTRIA Y EN PROCESOS DE FABRICACION; PRODUCTOS QUIMICOS
PARA USO EN EL TRATAMIENTO DE SISTEMAS REFRIGERANTES; AGEN-
TES LIBERANTES; PREPARACIONES, FLUIDOS Y ACEITES PARA LA RE-
MOCION DE CAL VIVA, ESCORIA, COSTRA, ARGAMASA, ACEITE, GRASA
CERA, TINTA, CARBON MUGRE, HONGO, MOHO, SUCIEDAD Y MANCHAS;
EMULSIFICANTES; PREPARACIONES QUIMICAS PARA EVITAR OXIDO;
MATERIALES DE FILTRO; FLUIDO DE TRANSMISION;FLUIDO PARA FRE-
NOS; PREPARACIONES PARA USO EN LA DETECCION DE MANCHAS, DES-
PERFECTOS Y GRIETAS SUPERFICIALES; PREPARACIONES DE DIAGNOS-
TICOY PREPARACIONES ANALITICAS; PREPARACIONES QUIMICAS PARA
LA DISPERSION DE ACEITE, GRASA Y PETROLEQ; PRODUCTOS QUIMI-
COS PARA EVITAR COSTRAS; PREPARACIONES DE LIMPIEZA, LAVADO Y
PARA LA REMOCION DE ACEITE, TODO PARA USO EN LA ETAPA INDUS-
TRIA'Y DE FABRICACION; PRODUCTOS QUIMICOS PARA LA CONSERVA-
CION DE ALIMENTOS; CATALIZADORES; LODOS DE PERFORACION. 1.U-
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isopropylamine. The resulting clear viscous liquid slowly
solidified when allowed to cool to room temperature, but could
easily be remelted. When dissolved in water, the product
produced a clear solution with a pH of about 6.5.

EXAMPLE 4

Field evaluations for the 2%, 4%, 8% and 16% formulations
prepared in Example 1 were carried out on four different weed
species, namely, Cheatgrass (Bromus Secalinus), Henbit (Lamium
Amplexicaule), Velvetleaf (Abulilon Theophrasti) and Palmer
Ameranth (Amerantus Palmeri). Commercially available Roundup’,
Roundup® Ultra, and isopropylammonium glyphosate without
gurfactant were used as controls. The formulations were tested
at 0.25 lbs active ingredient per acre, half the recommended
rate, in order to separate the various - formulations on the
basis of efficacy. The results are shown below in Tables 1-4:

6%
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ANTIDESHIELO; ADITIVOS QUIMICOS PARA COMBUSTIBLES Y LUBRI-

CANTES; COMPUESTOS DE MOLDURA; POLIMEROS PARA USO EN LA IN-
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LLAMIENTO Y RETOQUE; TERMOPLASTICOS DE INGENIERIA; SILICONA

Y SILICATOS; AGLUTINANTES PARA CEMENTOS.
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Table 1.

SURFACTANT Application Rate
1bs. Active/acre

CIPA 2% .28

CIPA 4% .25

CIPA 8% .25

CIPA 16% .25

Roundup .25

Roundup Ultra .25

Glyphosate{No Adjuvant) .25

Table 2.

CIPa 2%
CIPA 4%
CIPA B%
CIPA 16%

Roundup

Roundup Ultra
Glyphosate (No Adjuvant)

Table 3.

Plant Species:

SURFACTANT Application Rate
ibs. Active/acre

CIPA 2% .25

CIPA 4% .25

CIPA 8% .25

CIPA 16% .25

Roundup .25

Roundup Ultra .25

Glyphosate (No Adjuvant) .25

Tahle 4.

Plant Species:

SURFACTANT Application Rate
lbs. Active/acre

CIPA 2% .25

CIPA 4% .25

CIPA 8% <25

CIPA 16% .25

Roundup .25

Roundup Ultra .25

Glyphosate (No Adjuvant) .25

.25
.25
.25
.25

£25
.25
.25

o
PCTWUS9%GI35§_ - }g;:i

Plant Species: Cheatgrass (Bromus Secalinus).
Percent Control

7 Days After Treatment

60.0
40.0
43.3
49.3

41.7
44.9
45.0

13 Days after Treatment

85.7
91.0
94.7
91.3

21.0
92.0
88.3

Plant Species: Henbit (Lamium Amplexicaule)

48.3
35.0
38.3
46.7

36.7
43.3
35.0

86.0
. 89.3
80.3
78.3

83.7
84.0
73.3

Velvetleaf (Abulilon Theophrasti)
Percent Control

7 Days After Treatment

48.3
33.3
56.7
60.0

48.3
35.0
39.3

13 Days after Treatment

98,
83.
96.
90.

99.
95.
89.

[ R DR I~ Wd

Palmer Ameranth (Amerantus Palmeri)
Percent Control

7 Days After Treatment

86.7
83.0
82.3
§6.7

78.3
91.0
80.7

13 Days after Treatment

98.7
98.7
9.3
96.7

97.7
97.3
94.0
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ﬂhat is clalmed is: \
' 1. A herbicidal composltlmn comprising a harbicidally
efﬁective amount of N~ph®aphon¢methylglycine ora salt: thereof,

and an adjuvant comprxsing an N-aayl sarc@sinate or a salt
'thereof having the formula: '

RCON (CH,) CH,COOX

wherein R is C‘s to czz alkyl or alkenyl; and X is hydrogen,

alkall metal, ammonium, C,«Cs -alkylamine or an amino alechol.’
2. The herbicidal aomposmtion of clamm 1, wherein said

_N~phoaphonomethylglycina ig in the form of its isoprcpylam;ne

salt.y\ , s
" 3. The herbicidal compoait;on of claim 1, wharemn gaid

-N~acy1 sarcos;nate is selected from the group consisting of &
_alka11 metal salts of lauroyl saraosxnate, alkali metal salta_
ok cocoyl garcosinate, and a maxture of ‘an alkali metal salt;

of lauroyl aaraesinate and an alka11 metal salt of aoaoyl'
sarcosxnate ' '
4, The herbmcidal composzticn o£ claim 2, wherein. said -

‘N-acyl sarcaainate_is sele¢téd_fram_the group consisting of

alkali metal salts of lauroyl sarcosinate, alkali metal salts
of cocoyl sarcoainate, and a mixture of an alkalx metal salt

-of 1auxoy1 sarc631nate and an alkali matal salt of cocoyl

sarcosinate._ ' : :

5. The herbicidal composition of claim 1, whsrean said
adjuwant is 1sopropy1ammon1um lauroyl sarcosinate.

6. The herbicidal composztion of claim 1, wheretn said

adjuvant is isopropylammonium coaoyl garcosinate.

7. The hexbicidal aompas;tion af clamm 1 in a dry solid;

8. The herbicidal compositiam. af alaim '1, further »
comprzaing a catzonic, nonioniec or amphotermc surfactant.

9. A method of controlling weeds in gxagaf aemprising”’~h

applying to ‘gaid grass an effective amount of a harbicldal '
composition comprising N-phasphpnomethylglyclne or a aalt
thereef and an adjuvant comprising an N~a¢y1 sarcosinate or a

salt thereof having tha formula:

RCON(CE%)CEQCOOX

e 16"



inversion en los fondos estd sujeta a los riesgos de inversion, derivados de la
evolucién de los precios de mercado de los titulos que componen el portafolio del
respectivo fondo.»

Fondo Abierfo: Se aplicard cuando el respectivo contrato permita a sus
suscriptores redimir sus derechos en cualquier momento, con intervalos iguales o
inferiores a un mes 0 en una combinacién de estas alternativas.

Fondo de Titulos Mixtos: Se aplicard cuando se provea que el respectivo
portafolio de inversiones podra conformarse, indistintamente, con titulos de
contenido crediticio y titulos participativos.

Fondo de Largo Plazo: Se aplicard cuando se prevea que el respectivo portafolio
estara compuesto por titulos, valorados a precios de mercado, con plazo promedio
ponderado que pueda exceder de cinco afios, o por acciones.

(Se anexa la ficha técnica del fondo a 31/50/2006)

Posibilidades y retos de los fondos de inversién

Si se tiene en cuenta la evolucién que han presentado los fondos de inversién en
los dltimos. afios, sobre todo como consecuencia del mayor conocimiento del
producto por parte de ias personas del comin gue no tienen experiencia previa, no
hay duda de que en el futuro este producto seguird captando una parte
considerable del ahorro de los inversionistas. '

En el futuro, se espera que la evolucion de los fondos de inversién en Colombia
vaya acompariada de un incremento en la cultura financiera de la gente y de la
necesidad de prever rentas para el futuro. ‘

Los fondos de inversion van a seguir evolucionando en el futuro, atendiendo al
objetivo por el que se crearon, que no es ofro que facilitar el acceso de los
pequefios y medianos ahorradores al mundo de la inversion financiera, y asi
posibilitar la tenencia de instrumentos a los que el acceso de modo individual
podria ser complejo.

En resUmen, los fondos de inversion son un producto consolidado con unas
excelentes expectativas de futuro.

Discusién
Invertir bien en fondos de inversién no es una tarea complicada, basta con tener
claro una serie de conceptos como riesgo, cobertura y diversificacién de las
invem_ion:es.

~Hay jque tener clara la idea de que el hecho de que un fondo de inversién
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wherein R is C; to Cp alkyl or alkenyl, and X is hydrogen{v

alkali metal, ammonium, C;-C; alkylamine or an amino alcohol.

10. The method of claim 9, wherein said N-
phosphonomethyl-glycine is in the form of ite isopropylamine
salt. .
11. The method of claim 9, wherein said adjuvant is
isopropylammonium lauroyl sarcosinate.

12. The method of claim 9, wherein said adjuvant is
isopropylammonium cocoyl sarcosinate.
13, The method of claim 9, wheérein said adjuvant is

present in said herbicidal composition in a concentration of
between 2 and 16%. _

14. The method of claim 9, wherein said herbicidal
compogition further comprises a cationic, nonionic or
amphoteric surfactant.

11
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SEW

RODRIVE

PARADISTINGUIR  MOTORES, ENGRANAJES, MOTORES ELECTRICOS (PRODUCTOS ESTOS NO

‘ PARA VEHICULOS TERRESTRES), EN PARTICULAR MOTORES DE FRENO,

MOTORES CONVERTIDORES, MOTORES DE ENGRANAJE, EN PARTICULAR

MOTORES DE ENGRANAIJE, SINFIN, DE ANGULO, DE BISELADO, DE CI-

1 CLOS, EXCENTRICOS, DE BALANCIN Y DE VELOCIDAD VARIABLE, MO-

: TORES LINEALES, EN PARTICULAR LOS MOTORES ANTES MENCIONADOS
COMO MOTORES NO SINCRONICOS, MOTORES SINCRONICOS Y MOTORES
DE RENUENCIA; ACOPLES, ENGRANAJES, CORREAS DE VELOCIDAD VA-
RIABLE, MECANISMOS PARA TRANSMISION DE ENERGIA (NO PARA VE-
HICULOS TERRESTRES), EN PARTICULAR ADAPTADORES Y ENGRANAIJES,
EN PARTICULAR ENGRANAJES DE RUEDAS, BALANCIN, BISEL, ANGULO,
ESPIROPLAN, SOL, PLANETARIO Y DE CONTROL; FRENOS, EN PARTI-
CULAR FRENOS MAGNETICOS (NO PARA VEHICULOS TERRESTRES); CAR~
CASAS PARA MAQUINAS Y MOTORES; ACTUADORES, EN PARTICULAR AC-
TUADORES LINEALES; TRANSPORTADORES, MAQUINAS ELEVADORAS Y DE
MANIPULACION, GRUAS ELEVADORAS, GRUAS DE CADENA; MAQUINAS
HERRAMIENTAS, MAQUINAS DE EMPAQUE, GENERADORES ELECTRICOS;
BOMBAS, COMPRESORES; MAQUINAS PARA PROCESAMIENTO DE METAL;
MAQUINAS PARA PROCESAMIENTO DE MADERA; MAQUINAS PARA PROCE-
SAMIENTO DE PLASTICO; MAQUINAS PARA AGRICULTURA; MAQUINAS
PARA MINERIA; MAQUINAS PARA LA INDUSTRIA QUIMICA; MAQUINAS
PARA LA INDUSTRIA DE LA CONSTRUCCION; MAQUINAS PARA LA IN-
DUSTRIA DE VVIDRIO Y CERAMICA; MAQUINAS PARA LA INDUSTRIA
AUTOMOTRIZ; MAQUINAS PARA LA INDUSTRIA DE PAPEL; MAQUINAS
PARA LA INDUSTRIA DEL CUERQ; MAQUINAS PARA LA INDUSTRIA GRA-
FICA; MAQUINAS PARA LA INDUSTRIA TEXTIL Y DE CONFECCION; MA-
QUINAS PARA LA INDUSTRIA ALIMENTICIA; TRINEOS DE MOTOR; CON-
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A HERBICIDAL COMPOSITION COMPRISING GLYPHOSATE AND AN N-ACYLSARCOSINATE

Field of the Invention

The present invention relates to herbicidal glyphosate compositions,
exhibiting greatly reduced eye irritancy, when compared to commercial
glyphosate compositions.

Background

Glyphosate or N-phosphonomethyl glycine is well-known as a
broad-spectrum herbicide. It acts as a postemergent herbicide which is
translocated within plants. Typical commercial formulations contain about
41% of the isopropylamine salt of glyphosate and about 5%-20% by weight of
a tallow amine ethoxylated surfactant.

Surfactants are typically incorporated inte the formulation to improve the
efficacy of’g]yghosate. These surfactants are termed activating
surfactants. The term surfactant may include a number of compounds. For
example, with ethoxylated surfactants the degree of ethoxylation can be and
typically is a statistical mixture.
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Numerous studies have been made on the effect of additives on the
herbic1da1 actxv:ty of g1yphosate. For example Wyrill and Burnside , Weed
Science, Vol 25 (1977}, 275-287, examined solutions cbnta1n1ng dwfferent
classes of surfactant, 1nclud1ng 2-and 15 oxyethylene units. Some classes
of surfactant were more effective than others in enhanc1ng “the harbtcida}
activity of glyphosate.. However Hyr111 and Burnside conciuded that a
surfactant is a critical component of any glyphosate spray mixture.

Ethoxylated alkyl amiﬁévsurféctants present in glyphosate formulations

“have been observed'tO'greatjy increase the corrosivity or irritancy of the

composition to the eyes._The Teve} of irritancy is such that commercia11y
formulated3g!yph05ate solutions containing ethoxylated alkylamine
surfactauts must be labelled as an irritant. :

WO, 97/03560 of Hampsh1re Chemical Corporat1on disc%oses herbtcxdai
fluaz1fop~buty1 {or fluazifop-P<butyl) compositions containlng a C8 to
022 sarcosinate or sarcosinate salt, such as sodium cocoyl sarcosinate,
sodium Tauroyl sarcosinate or combinations thereof. The: sarc051nate may be
used at concentrations of 0.1 to 3.0% v/v in the formulation. WO 97/03560

~does mention. lower irritancy and lower toxicity which may be attributed to

the use of an aqueous solvent instead of an organic so?vent which had been .
previously necessary to provide a solutuon of fliuazifop-P-butyl. The use

of an aqueous solvent in place of an organic solvent would in reality

provide lower irritancy. This is confirmed by the fact that the inventor.

does not provide any evidence of lower irritancy. W0 97/03560 contains no
teaching about herbicidal glyphosate compositions. It could not be

foreseen whether the use of a sarcesinate or sarcosinate salt in glyphosate
composrtwons would have an adverse effect on the efficacy of glyphosate as

the herbicide fluazxfop~buty1 is substantially different in its chemical
structure and its mode of herbicidal action from g!yphesate. Sarcosinates R

are themselves class1fied as eye irritants when in a 30% wlw agueous
squt1on

It is an dbjéct of the pfesent iﬁvent1on to provide a g1yphosate
composition which exhibits reduced irritatlon in particular to the eye
without Ioss of efficacy of the herb1c1da} comp051t10n.
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Numerous studies have been made on the effect of additives on the
herbicidal activity of glyphosate. For example Wyrill and Burnside , Weed
Science, Vol 25 (1977), 275—287,'examined solutions containing different
classes of surfactant, including 2 and 15 oxyethylene units. Some classes
of surfactant were more effective than others in enhancing the herbicidal
activity of glyphosate. However, Wyrill and Burnside concluded tﬁat'a
surfactant is a critical component of any glyphosate spray mixture.

Ethoxylated alkyl amine surfactants present in glyphosate formulations

have been observed to greatly increase the corrosivity or irritancy of the
composition to the eyes. The level of irritancy is such that commercially
formulated glyphosate solutions containing ethoxylated alkylamine
surfactants must be labelled as an irritant. |

HO 97/03560 of Hampshire Chemical Corporation discloses herbicidal
fluazifop~butyl (or fluazifop-P-butyl) compositions containing a Cg to
022 sarcosinate or sarcosinate salt, such as sodium cocoyl sarcosinate,
sodium lauroyl sarcosinate or combinations thereof. The sarcosinate may be
used at concentrations of 0.1 to 3.0% v/v in the formulation. WO 97/03560
does mention lower irritancy and lower toxicity which may be attributed to
the use of an aqueous solvent instead of an organic solvent which had been
previously necessary to provide a solution of fluazifop-P-hutyl. 'fhe'use
of an aqueous solvent in place of an organic solvent would in reality
provide lower irritancy. This is confirmed by the fact that the inventor '
does not provide any evidence of lower irritancy. WO 97/03560 contains no
teaching about herbicidal glyphosate compositions. It could not be
foreseen whether the use of a sarcosinate or sarcosinate salt in glyphosate
compositions would have an adverse effect on the efficacy of glyphosate as
the herbicide fluazifop~butyl is substantially different in its chemical
structure and its mode of herbicidal action from glyphosate. Sarcosinates

are themselves classified as eye irritants when in a 30% w/w aqueous
solution.

Object of the Invention

It is an object of the present invention to provide‘azglyphosate
composition which exhibits reduced irritation in particular to the eye
without Toss of efficacy of the herbicidal composition.
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It is a further object of the present invention to significantly reduce the
cost of preparation of glyphosate formulations. It is a further object of
the present invention to significantly reduce the cost of such formulations
in an environmentally friendly manner by the addition of Tower amounts of
surfactants without loss of efficacy. It is also desirable to produce a
composition which does not display phytotoxicity.

Summary of the Invention
The present invention provides a herbicidal composition comprising :

{(a) a herbicidally effective amount of N-phosphonomethyl glycine
and/or a herbicidally active derivative of N-phosphonomethyl glycine
or mixtures of N-phosphomethyl glycine and a herbicidally active
derivative of N-phosphonomethyl glycine or mixtures of derivatives of
N-phosphonomethyl glycine; and

(b) an effective amount of at Teast one surfactant of the
formula
1 i
R—C—N-—CH,—C-—OM
3

wherein R represents an optionally substituted, saturated or
unsaturated hydrocarbyl CI—C40 group for example an alkyl or
alkenyl group having up to 40 carbon atoms, and M is H or a
positively charged counter ion.

This composition with the particular combination of glyphosate and an
N-acyl sarcosinate surfactant demonstrates reduced eye irritancy as
compared -to conventional glyphosate compositions. Surprisingly the
herbicidal compositions of the present invention, utilising N-acyl
sarcosinates at. a much-reduced level as a percentage weight of the total
formulation compared to conventional surfactants, exhibit no loss of
efficacy. In glyphosate solutions, conventional surfactants are used at 6
to 17% by weight of the total formulation.
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The sarcosinate surfactant used in the composition of the present invention
may be used at concentrations as low as 0.1% to 2% of the total
formulation. The eye irritancy of such compositions has been found to be
greatly reduced, which is surprising as formulations traditionally carry
irritancy labels and the solvent has not been changed. The compositions of
the present invention do not need to be labelled as irritants.

R'preferably has 8 to 22 carbon atoms, more preferably 10 to 18 carbon
atoms. R may be straight chain or branched and may be substituted with
halogen, preferably C1 or F, or OH or an alkoXy group, a CArbOxy]ic acid
derivative or an alcohol derivative. Thé1alkoxy group preferably .
contains 1 to 8 carbon atoms, more particularly 1 to 4 carbon atoms.

M is desirably selected from the group consisting of alkalis, alkali
metals and alkaline earth metals for example, sodium or potassium, or
ammonium, alkylamine or aminoalcohol. Preferably the alkylamine comprises
8 to 22 carbon atoms, more preferably 10 to 18. Suitably the aminoalcohol
comprises 1 to 22, preferably 2 to 18 carbon atoms. Suitably the
surfactant is present from about 0.1% to 40% wt/wt of the composition.
However concentrations from about 0.1% to 20%, preferably 0.1% to 5%, more
preferably 0.1% to 2% by weight of the composition may be used. The
composition may.optionally comprise at ]east one additional surfactant.
Additional surfactants which may be used include those used in conventional
glyphosate compositions. | |

The invention also relates to a method of controlling weeds, said
method comprising applying to the weeds and the locus in which they grow a
herbicidally effective amount of a herbicidal composition described above.
Another feature of the invention is a method of controlling weeds growing
among a crop of glyphosate-resistant genetically engineered plants,
comprising applying to the weeds and the crop a herbicidal composition
described above. It is known that plants such as sugar beet which have been
genetically engineered to be glyphosate-resistant are available. The:
herbicidal composition may be diluted with water prior to application.

Surprisingly the N-acyl sarcosinateﬁsurfactants thgmselves when
sprayed on vegetation exhibit no phytotoxicity to the vegetation and in
some instances appear to enhance growth. This is a very useful attribute
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of any surfactant particularly when a composition containing the surfactant
is applied to a herbicide-resistant genetically engineered crop. For
example, the composition may be diluted to a concentration that is
typically sprayed from 100 - 450 g/litre acid equivalent solutions.

Detailed Description of the Invention

Glyphosate, and its herbicidally active derivatives, particularly its
salts, or mixtures thereof which act as the herbicidally active ingredients
of the composition of the present invention can be prepared by a variety of
oxidations of phosphonoiminodiacetic acid, (PMIDA), that are well known in
the art. For example, US patent number 3,954,848 discloses the production
of g1yphoséte by the acid catalysed oxidation of PMIDA. Specifically PMIDA
is mixed with water and an acid and the mixture is heated to elevated
temperatures. An oxidising agent such as hydrogen peroxide is added to
convert the PMIDA to glyphosate, which is subsequently isolated by
precipitation. US patent 3,969,398 discloses the oxidation of PMIDA to
glyphosate employing molecular oxygen in the form of air, oxygen or oxygen.
diluted with helium, argon, nitrogen or other inert gasses. Activated
carbon is employed as a catalyst. US patent 4,147,719 discloses production
of certain mono- and di-salts of glyphosate in a single aqueous reaction
system by oxidising a salt of PMIDA with a molecular oxygen-containing gas
in the presence of platinum supported on an activated carbon substrate. The
oxidation reaction is carried out at elevated pressures ranging from 1.5 to
5 kg/cmz. US patent 4,898,972 discloses the production of glyphosate by
the oxidation of PMIDA using cobalt or manganese salts in the presence of
bromide. US patent 4,002,672 discloses the production of glyphosate by the
acid catalysis of PMIDA. PMIDA is contacted with a strong acid having a pKa
of less than 2.2,_at an elevated temperature so as to cause the
decomposition or hydrolysis of PMIDA to N-phosphonomethyl giycine. US
patent 4,696,722 discioses how the activity of a carbon catalyst can be
enhanced by first removing the oxides of carbon from the surface. Any of
these methods can be used to produce the glyphoéate for use in compositions
of the present invention.

Neutralisation of the glyphosate can be effectuated by any suitable
base to form a herbicidally active derivative of glyphosate. These
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suitable bases include alkali metal, alkaline earth metal or ammonium

hydroxides and alky]l amines. Preferred glyphosate salts upon neutralisation
include the mono(trimethylamine), mono(diethylenetriamine), mono
n-propylamine, mono isopropylamine, mono sodium salt or mono potassium salt
of N-phosphonomethyl glycine. Those skilled in the art will appreciate
that the corresponding di and tri salts of N-phosphonomethyl glycine can be
prepared by an appropriate increase to the amount of base added on
neutralisation.

Certain surfactants are known to act in glyphosate formulations as activators
that increase the biological activity of glyphosate. Ethoxylated amines
are considered by those skilled in the art to be the most effective
surfactants which may be employed in glyphosate so}utionsi(c.f. Wyril and
Burnside referenced above). Wyril and Burnside concluded in the reference
given that the effectiveness of amine~¢ontaining surfactants increased with
corresponding increases in the hydrophile-lypophile balance (HLB) and the
degree of ethoxylation of the surfactant. As a result of these findings
commercially formulated glyphosate compositions contain alkyl amine
ethoxylates, and in particular, tallow amine ethoxylates. In these
commercial formulations the amount of surfactant added is from about 0.1%
to 20%, (wt/wt), of the formulation with the actual amount depending on the
particular surfactant employed.

The activating surfactants for use in the present invention are N-acyl
sarcosinates having the following general formula:

0
) i
R--C*—IT—-CHZ—-C-OM

CH;
wherein R preferably represents an alky! or alkenyl group having from 1 to 40 carbon
atoms, preferably 8 to 22 carbon atoms and more preferably 10 to 18 carbon atoms,
and M is H or a positively charged ion. M functions as a counterion to balance the

' negative charge on the other part of the molecule.

The N-acyl sarcosinate is suitably oleoyl sarcosinate, cocyl

sarcosinate or 1auroyl,'stearoy1 or other N-acyl sarcosinates having long
unsaturated (CB'CZZ) carbon chain.
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To prepare the composition of the present invention, the surfactant
(N-acyl sarcosinate) may be incorporated into the formulation prior
to neutralisation of the glyphosate acid-with'iSOpropyl amine or any
suitable base. Alternatively, the N-acyl sarcosinate can be added to a
glyphosate or glyphosate salt solution. Subsequent adjustment of the pH
with-a suitable base such as isopropyl amine can be conducted.
Alternatively, the surfactant and a suitable base such as isopropylamine can be admixed

prior to addition to the glyphosate solution.

Concentrated liquid compositions can be prepared by simple mixing
operations. However it will also be obvious to those familiar with the art
that solid powder or granular formulations can also be prepared by simple
mixing of glyphosate or an active derivative of glyphosate or mixtures of
glyphosate and/or mixtures of active derivatives of glyphosate with a solid
surfactant. '

Apart from the aforementioned additives the compositions“according»té
the present invention can contain other components, in particular one or
more other surfactants, formulation agents, anti-foams, corrosion
inhibitors, sequesterants, penetrating agents, antifreezes and adhesives,

By way of illustration, given without implied limitatiou, examples
according to the invention, as well as examples of use of these solutions
are given below.

xample 1:

To 77.70g of 62% mono-isopropyl amine salt of glyphosate was added 2.28g of
Oleoyl sarcosinate (Hamposyl 0 (TM) available from'Hampshire Chemical
Corporation, Teeside, UK). 34.55g of water was charged'under agitation. The
solution was neutralized to a pH of 5.60 with isopropylamine. The solution
was observed to be stable.

Example 2:

To 77.70g of 62% mono-isopropyl amine salt of glyphosate was added 2.1g of
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Cocoyl sarcosinate (Hamposyl C (TM) available from Hampshire Chemical
Corporation, Teeside, UK). 34.00g of water was charged under égitation and
the solution was neutralised to a pH of 5.2 with isopropy] amine (98%).

The solution was observed to be stable.

Example 3:

To 77.70g of 62% mono-isopropy! amine salt of glyphosate was added 2.3g of
Cocoyl sarcosinate isopropyl amine salt under agitation. 34.00g of water
was charged under agltat1on and the solution was found to be ciear and
stabie. '

Example 4:

Yo 77. 70g-of 62% mono-isopropyl amine salt of glyphosate was added 2.3g of
Oleoyl sarcosinate isopropyl amine salt under agxtatton. 34.00g of water

‘was charged under agitation and the solution was found to be ciear and
‘stable.

Example 5:

The solution from exémpie 4 was diluted to 1% glyphosate acid equivalent
solution. This was done to get approximately the same concentrations as in
commercially available glyphosate formulations (i.e. 0.1 kg of glyphosate
acid was applied per acre) and sprayed'on four 20X10 ft plots of mixed

broad leaf weeds and gfasses to evaluate the performance of .the herbicide.

A commercial formulation available from Monsanto Inc. under the trade mark
Round Up and also contatning glyphosate as an active herbicidal ingredient
at ‘a concentration of 360g per litre acid equivalent was similarly diluted
to the same active concentration and sprayed on another 20X10 ft plot. A
sample of oleoyl sarcosinate isopropylamine salt alone, (without the
addition of glyphosate), but 51m11ar1y diluted with water was also sprayed
on a separate 20X10 ft plot at the same concentration as the solution of
Example 4. Percentage chlorosis aud_% dry weight was estimated for each
plot the results of which are listed in.Table I, The percentage chlorosis
was based on the observed yellowing of the weeds/grass of the plot.  The

- solution from example 4 showed herbicidal activ1ty comparable to the

commercial

§1;?,§r
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1. A herbicidal composition comprising:
(a) a herbicidally effective amount of

N-phosphonomethyl glycine and/or one or more
herbicidally active derivatives thereof; and

- (b} an effective amount of at least one
surfactant of the formula

o 0
I
R~C-N-CH,~C-OM
CHs

wherein R represents an optionally substituted
saturated or unsaturated C, - C«ihydtocarbyl group and

M is H or a positively charged counter ion.

2. A herbicidal composition according to claim 1,
wherein R has 8 to 22 carbon atoms, preferably 10 to 18
carbon atoms, and/or M is selected from alkalis, alkali
metals, such as sodium or potassium, alkaline earth
metals, ammonium, alkylamines and aminoalcohols.

3. A herbicidal composition according to claim 1
or 2, wherein R is alkyl or alkenyl.

4. A herbicidal composition according to any of
claims 1 to 3, wherein the surfactant is oleoyl, cocyl,
lauroyl, stearoyl or other N-acyl sarcosinate having an
unsaturated Ces to C;; carbon chain.
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4. A herbicidal composition according to any of
claims 1 to 3, wherein the surfactant is oleoyl, cocyl,
lauroyl, stearoyl or other N-acyl sarcosinate having an

unsaturated C, to C,, carbon chain.

5
5. A herbicidal composition according to any of
claims 1 to 4, wherein the surfactant is present from
" about 0.1% to about 40% wt/wt of the composition.’
10 6. A herbicidal composition. according to claim 5,

wherein the surfactant is present from about 0.1% to

20% wt/wt of the compogition.

7. A herbicidal compogition according to claim 6,
15 wherein the surfactant is present from about 0.1% to
5%, preferably from about 0.1% to 2% wt/wt of the

composition.

8. A herbicidal composition according to any

20 preceding ¢laim, fuéther compriging at least one
additional surfactant, and optionally one or more of
formulation agents, anti-foams, corrosion inhibitors,
sequestrants, stabilizers, penetrating agents, anti-
freezes and adhesives. '

25
9. A method of controlling weeds, said method
comprising applying to the weeds and/or the locus in
which they grow a herbicidally effective amount of a

composition according to any preceding claim.
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10. A method of controlling weeds growing among a
crop of glyphosate resistant genetically engineered
plants, compriéing applying to the weeds and the crop
and/or the locus in which they grow a herbicidal

composition according to any of claims 1 to 8.
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SURFACTANTS MIXTURES

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Continuation of U.S. Ser. No. 08/358,
274 filed Dec. 19, 1994, now pending, which is a
Continuation-in-Part of U.S. Ser. No, 08/101,214 filed Aug.
4. 1993, now sbandoned, which is a Continnation of U.S.
Ser. No. (7/565.816 filed Aug. 9, 1990, now abandoned.

BACKGROUND OF THE INVENTION

The present invention generally relates to novel surfactant
compositions, their preparation. and to compositions cox-
taining these novel surfactant compositions, together with a
pesticide, paticularly a herbicide. More particuladdy, an
important aspect of this invention is directed to surfactant
compositions having teduced eye irritancy which are useful
in the preparation of herbicidal compositions having reduced
eye irritation properties in addition to their herbicidal effec.
tiveness. In this regard, a further important aspect of the
present invention concerns susfactant compositions which
are effective in the formulation of glyphosate-containing
herbicidal compositions or pesticidal compositions of other
water soluble active- ingredicnts. A inethod of using the
herbicidal compositions is also provided.

Numerows organic pesticides; Le., chemicals that are
useful in fhe control of bacteria, insects, fungi, weeds and
the like, have been developed in recemt years. These
pesticides, especially herbicides, have found use in
agriculture, as well as for household applications. Regard-
less of whether the pesticide is water soluble ar water
insoluble, it is desirable to use the same in an agueous
mediurn rather than in 4 hon-agqueous solvent which is more
difficult to use by the formulator and applicator, could cause
environmeiital damage, is mote costly and is in general less
desirable. Water-based dispersions, emulsions and/r solu-
tions can be prepared from most pesticides using selected
smfactants. Proper sclection of the surfactant can also
improve the efficacy of pesticidal compositions.

Surfactants are useful in the preparation of herbicidal
compositions whether the herbicide is water soluble or
insoluble, When the hexbicide is water insoluble, the ser-
factant con be used to make a water dispersible herbicide
compositiop. Whea the herbicide is water soluble, the sur-
faciant can often be used to improve the herbicidal effec-
tiveness of the herbicidal composition.

One class of surfactants that has found success in the
preparation of herbicidal compositions includes the poly-
oxyalkyiene alkylamines such as, for example, ethoxylated
tallowamine. These compounds have the necessary surface
activity so that many ctherwise water insoluble herbicides,
as well as water scluble herbicides, can be fonmulated into
concentrates which will form useful dispersions, emmisions
and solations in water. Herbicides formulated into
dispersions, emulsions 4nd soluntions using these sutfactants
often have improved herbicidal propertics. This class of
surfactants is well known to potentiate the hexbicidal activity
of glyphosate.

While the polyoxyalkylene alkylamine compounds have
excelient surfactant properties which often enhance the
efficacy of phytotoxicants, they unfortunately are eye it~
tants and must be used with a high degree of caution.

Reducing or eliminating the eye imritancy of the polyoxy-
alkylene alkylamine surfactants used with pesticides, with-
out reducing the efficacy of the pesticidal compositions

10
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containing fhe surfactants, is a highly desirable end. The

protection of the applicator and personnel preparing the.

surfactant and pesticidal compositions from eye damage is
of paramount importance. Reducing the eye irritancy of the
surfactant and pesticidal compositions containing the
surfactant, increases the use that can be made of such
products while lessening the possibility of injury to person-
nel handling and nsing them.

In order to obtain surfactant compositions having the
destred characteristics needed for use with the numerous
pesticides on the market, various combinations of surfac-
tants have been previously made,

11.8. Pat. No. 4,313,847 describes three component suy-

factant compositions including a polyoxyalkylene alkyl or

alkylaryl ether phosphate ester, a polyoxyalkylene alky-
lamine and a material selected from the group consisting of
nonionic polyoxylated surfactants, polyhydtic aleohol esters
and polyoxyalkylene glycols, According to this patent, the
three component composition is an improved emulsifier

Fnhandng the nse of an emmlsion containing a water

insoluble herbicide,

Combinations of emulsifiers afe also shown in the fol-
lowing patents; U.S, Pat. No. 2,872,368 discloses a poly-
oxyethylene glycol or a polyoxypropylene glycol in com-
bination with an ofi soluble alkaline carth metal salt of an
alkylated naphthalene sulfonic acid; U.S. Pat. No. 3.683.078
discloses emulsifier compositions having three components:
1) the condensation product of an alkylphemol and an
alkylene oxide. 2) a sulfonate sait and 3) a polyoxyalkylene
derivative of an alkanol; and U.S. Pat. No. 3,071,530
discloses selected sulfonates in combination with an ali-
phatic diester of unsaturated carboxylic acids and the con-
densation product of glycerin and from about 15 o about 27
moles of ethylene oxide.

As stated in British Patent No, 769,736, due to the diverse
pature of pesticides, the selection of the proper emulsifying
agent in any particular instance is difficuit. This patent
shows combinations of a surface active alkylaryl polyoxy-
alkylene glycol ether and a water soluble salt of a phosphate
or sulfate ester as one of the ethers. This British patent, like
the preceding patents, shows the continving need for a
multtude of surfactants many of which are obtained by
combinations of known materials, '

I is known to formulate agueous solutions of the herbi-
cide glyphosate and sulfated nonalkoxylated Co-C,, alkyl
alcohol surfactants. Such herbicidal have been
sold by Monsaato Corapany of St. Lonis, Mo., for example,
under the trademark PONDMASTER.

None of the faregoing patents discusses the problem of
surfactants being eye irritants. Yet this is an important factor
which must be taken into consideration when preparing and
using compositions containing polyoxyalkylene alkylamine
surfactants, Thus, there exists an important need for such
compositions having reduced eye imilancy without sacrifice
of pesticidal activity.

Perhaps the most widely used herbicide worldwide is
glyphosate, which chemically it
N-phosphonomethylglycine, This product is normally used
in an agriculturally acceptable form, such as a water soluble
salt; e.g., the isopropylamine salt. For certain commercial
uses glyphosate is made into a herbicidal concenirate. com-
position containing a surfactant, which can then be diluted
with water for use by the applicator. Often used surfactants
for the preparation of these compositions are the aforemen-
tioned polyoxyalkylene alkylamines, especially ¢thoxylated
tallowamine. Furopean Patent 290.416 discloses combina-
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tions of solubilized glyphosate, equivalent to at least 40
grams per liter of glyphosate acid, and alkoxylated alky-
lamine swrfactants in 8 ratio of the solubilized glyphosate
(expressed as glyphosate acid equivalent) to amine surfac-
tant of from abowt 1:1.75 to about 6:1. According to this
BEuropean Patent, the compositions permit a reduction in the
surfactant to glyphosate ratio without loss of herbicidal
effectiveness. Clearly, the use of compositions containing
glyphosate and alkoxylated tallowamine having veduced eye
irvitation is of considerabie importance. The invention
described herein presents a method of improving the highly
desirable properties of such compositions,

The U.S. Environmental Protection Agency requires that
anrently commercial aqueous concentrate glyphosate her-
bicide solutions having an alkoxylated alkylamine snrfactant
be labelled to contain a precautionary statement that the
solution can cause eye burns. To remedy or ameliorate this
hazard is a desideratum of long standing. )

Tt is therefore an object of the present invention to provide
mew compositions conteining an alkoxylated alkylamine
surfactant, ‘

10

1s

Another object of the present invention is to provide such -

surfactant-containing compositions that can be used to pre-
pare pesticidal compositions, particularly herbicidal compo-
sitions having significantly reduced eye irritancy.

Amcther object of the preseat invention is to provide new
methods for the preparetion of compositions containing an
alkoxylated alkylamine surfactant and having reduced eye
ixitancy. _

Another object of the present invention is to provide
compositions of the herbicide glyphosate having sgricultur-

4

in accordance with a preferred embodiment of the present
invention an aqueous solution is provided which comprises
a herbicidally effective amount of a glyphosate herbicide,
either in the acid or salt farm, whose herbicidal effectiveness
is enhanced by the presence of a potentiating effective
amnount of a oxyalkylene alkylamine surfactant, and whose
eye imitancy caused by the presence of said alkylamine
surfactant in the solution is reduced by incorporating an eye
jrritation reducing amount of an anionic surfactant,

DETAILED DESCRIPTION OF THE
INVENTION

The surfactant compositions of the present invention
comprise a polyoxyalkylcee alkylamine having at least
about 2 moles of an alkylene group, said surfactant compo-
sition having an eye irritancy lower than the eye irritancy of
said polyoxyalkylene alkylamine.

One method for reducing the eye irritancy of the poly-
oxyalkylene alkylamine is to blend it with an effective
amount of an eye imitation reducing compound. Examples
of compounds useful for this purpose are sulfated polyoxy-
alkylene alkylphenol; alcohol sulfates; polyoxyalkylene

 alcohol sulfates; mono- and dialcohol phosphates; mono-

ally acceptable berbicidal efficacy and reduced eye irvitancy.

Another object of the present invention is to provide new

methods for controlling the growth of weeds and other

vegetation.
Other objects of the present invention will become appar-
ent from the following description. ‘

SUMMARY OF THE INVENTION

The present imvention is directed to a surfactant compo-

sition comprising a polyoxyalkylene alkylamine having at
least about 2 moles of an alkylene oxide group and reduced

eye iritancy. An important embodiment of this invention is
a surfactant composition comprising a polyoxyaikylene
alkylamine containing at least about 2 moles of an alkylene
oxide groop and any of a range of eye irritation teducing
compounds, such as sulfated polyoxyalkylene alkylphenol;
alcobol sulfates; polyoxyalkylene alcohol sulfates; mono~
and dialeohol phosphates; mono- and di- (polyoxyalkylenc
alcohol) phosphates; mons- and di- {polyoxyalkylene
alkyiphenol) phosphates; polyoxyalkylene alkyiphenol car-
boxylates or polyoxyalkylene alcshol carboxylates, said eye
© imitation reducing compounds » up to about 60
moles of an alkylene oxide group and alkyl and alcohol
groups having from about 8 to about 20 carbon atoms.

A glycol can be present in the surfactast composition in
order to improve the solubility of the swfactant composi-
tion. The glycol can be formed in situ during the preparation
of the polyoxyalkylene alkylamine, or the glycol can be
added to the amine or the surfactant composition.

Also the present invention contemplates pesticidal
compositions, particularly herbicidal compositions, com-
prising a pesticide such as a herbleide and the aforedescribed

surfactant composition. These compositions are readily dis-‘

persible in water so as to prepare aqueous compositions
useful for the control of weeds, insects, fungl and the like,

45
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and di- (polyoxyalkylene alcohol) phosphates; mono- and
di- (polyoxyalkylene alkylphenol) phosphates; polyoxy-

‘alkkylene alkylphenol carboxylates or polyoxyalkylere alco-

hol carboxylates, said eye imitation reducing compounds

- containing up to about 6 moles of an alkylene oxide group

and alkyl and aloohol groups having from about § to about
20 carbon atoms, = - '

The present invention more specifically provides an aque-
ous or water soluble composition comprising one or more
salts of glyphosate in a herbicidally effective amount. The

- composition contains an amine surfactant having the chemi-

cal struchure
(RiOmy—H
1. CHy{CH)~N
RO ~H

wherein x is a sumber from 7 to about 19, n, and n, are
numbers independently selected from 1 to about 30, the
average sum of n, and n, is greater than 2, and R, and R,
are Co~C, alkylene radicals. The amine surfactant is present
in an amount sufficient to potentiate the glyphosate herbi-
cidal activity. Also present in the composition is an acidic
compound having the chemical structure

Ry—O—ROp i 2

wherein R, is Cy-C,y, alkyl or Cy~Chg alkylphenyl R, is a
C2-C, alkylene radical, 1a is & number from 0 to about 60,
and X, is selected from the group consisting of carboxylate,
sulfate and phosphate radicals. The acidic compound is
present in a sufficient amount to reduce the eye irritancy of
the composition caused by the presence of the amine sur-
factant componeat to an level,

The present invention is directed to a surfactant compo-
sition comprising a polyoxyalkylene Ce—C.., alkylamine
surfactant having at least about 2-4 moles of a Cp-C,
alkylene oxide group and reduced eye imvitancy. An impor-
tant embodiment of this invention is a surfactant composi-
tion comprising a polyoxyalkylene alkylamine surfactant
cobtaining at least shout 2-4 moles of an alkylene oxide
group and an effective amount of at least one eye irritation
reducing compound, such as sulfated polyoxyalkylene alky-
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Iphenol; alcohol sulfates; polyoxyalkylene alcohol sulfates;
mono- and  dialeohol phosphates; mono- and di-
(polyoxyalkylene alcohol) phosphates; mono- and di-
(polyoxyalkylene alkylphenol) phosphates; polyoxyalky:
lene alkylphenol carboxylates or polyoxyalkylene alcohd
carboxylates, said eye irritation reducing compounds con-
taining up to about 60 moles of a Cy-CC, alkylene oxide
group and alkyl and alcohol groups having from about 8 10
about 20 carbon atoms.

A glycol and/or polyatkylene glycol can be present in the
surfactant composition in order to improve the water solu-
biiity of the surfactant composition and to suppress gelation
of the surfaciant composition in concenirated form. The
glycol or polyglycol can be formed in situ during the
preparation of the polyoxyalkylene allylamine, or the glycol
of polymeric glycol can be added to the amine or the
surfactant composition.

Also, the present imvention contemplates pesticidal

compositions, particularly herbicidal compositions, com-
prising a pesticide, such as a herbicide and the afore-
described surfactant composiifon having rednced eye irri-
tancy. These compositions are readily dispersible or soluble
in water so as to prepare aqueous-based compositions useful
for the control of weeds, insects, fungi and the like.

In soaps, detergents and abrasives used for cleansing the
skin on various portions of the body, anfonic surfactanis
when used in such compositions are known to be edsorbed
and thereby remain on the skin surface to cause dryness and
scaling of the epidermis, or skin chapping and roughness.

With the alkoxylated alkylamine smxrfactants known to
cause cye Iritation in ghyphosate-containing agueous solu-
tions and with the just discussed known drawbacks of
anionic sufactants on skirt, it is surprising and unexpected
that the addition of an effective amount of anionic surfac-
tants to the aqueous solutions of alkoxylated alkylamine
sufactant would ameliorate the eye irmritation thereof.

In accordance with the present invention, one method for
reducing the eye frritancy of the polyoxyalkylene alky-
lamine is to blend such amine with an effective amount of an
eye gritation reducing compound. Examples of compounds
wseful for this paxpose are suifated polyoxyalkylene alky-
Iphenol; aleohol sulfates and polyoxyalkylene alcohol sul-
fates; mono- and dialcokol phosphates; mono- apd di-
(polyoxyalkylene alcohol) phosphates; mono- and di-
(polyoxyalkylene alkylphenol) phosphates;
polyoxyalkylene alkylphenol carboxylates and polyoxy-

alkylene alcohol carbozylates, including mixtures theveof,
said eye irritation reducing compound confalning up to
about 60 moles of an alkylene oxide gronp and alkyl and
alcuholgroupshavingﬁomabouti;toaboutfwmbon

In many but not all embodiments of the present invention,
both cotmponents of the surfactant composition are polyoxy-
alkylene desivatives. Such materials are often referred to as
an alkoxylated product or an alkylene oxide product. Often
these alkylene oxide products are mixtures of compounds
mminingdiﬁmtmmbmofa!kyleneoxldegmups,of
which one may predominate, being by smaller
proportions of products containing larger and smaller mom-
bers of the alkylene oxide groups in the polyoxyalkylene
portion of the molecule.

The polyoxyalkylene alkylamine sinfactants are commer-
cially avaitable materials, being used as surfactants for the
p'epmﬁon of pesticidal compositicns, particularly herbi-

ns wherein the alkylamine enhances the
acﬁvityofthehmhmde Glyphosate is one example where
the alkylamines notably enliance or potentiste the herbicidal
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activity thereof. These amine surfactants can be prepared by
reacting under suitable conditions, preferably in the pres-
ence of a catalyst, an alkylene oxide, preferably ethylene
and/or propylene oxide with a long chain alkylamine, pref-
erably an alkylamine containing from about 8 to about 20
carbon atoms. The oxyalkylated moiety can be a random or
block copolymer of ethylene and propylene oxide units,
These Cy—C,, alkyl primary amines may be derived from
naturally occurring products such as tallow, coconut, soy-
beanmemtonscedoilsandasmd\aremesofammes.

A prefemed amine is tallowamine, The polyoxyalkylene
derivatives thereof are prepared by reacting alkylene oxide

‘with the selected altkylamine at elevated temperatures and

pressure. Procedures for canying ont these reactions are
known to those skilled in the art.

A generalized structural representation of the polyoxy-
alkylene alkylamines is depicted as follows:

(RO v
CHY(CHz);~N,
®Om—H

wherein x is a number from about 7 to about 19; n, and
uembmindependenﬂysebctodﬂ-omltoaboutso and
the average sum of n, and n, is 2 or greater and may be as -
high as 6{; and R, mdk,mmdependenﬂywlectedfmm
lower alkylene, having from 2 to about 4 carbon atoms,

eferably 2 carbon atoms. The amonit of alkylamine sur.
factant will be sufficient to potentiate the activity of the
selected pesticide.

The amount of alkylege oxide used i the preparation of
this coruponent of the sirfactant composition varies with the
ultimate use of the surfactant composition. Noxmally, up to
about 60 moles of oxyalkylene groups in the polyoxyatky-
lene alkylamine are satisfactory, with from about 4 to about
20 moles being preferred, and from about 8 to about 13
moles of oxyaikylene groups being most preferred.

Sulfated polyoxyalkylene alkylphenols can be prepared
by first alkoxylating an alkylphenol and then reacting the
atkoxylated alkylphenol with a suitable quantity of sulfur
trioxide. One procedure for such preparation is to comact a
mixtare of air apd sulfor trioxide with the selected alkoxy-
lated alkylphencl in a falling film reactor. Other procedures
that may be used include reactions with oleam of with
chlorosulfonic acid. This reaction will canse the formation
of sulfate groups as a terminal group on the alkoxylated
poriion of the molecule and often some sulfonate groups
substituted on the phenyl moiety. The preparation of the
sulfated polyoxyalkylene alkyiphenol can produce product
0t 30 or more weight pervent of the sulfated

phenyl moiety. For many purposes it is preferred that at least
about 3 weight percent of the sulfated polyoxyalkylene alkyl
phenol be sulfonated.

In the acid form the sulfated polyoxyalkylene alkylphe-
nols are inhereptly unstable under normal conditions. The
adverse affects of such insiability can be avoided by mixing
the salfated polyoxyalkylene alkylphenols shortly afier their
production with the alkylamine surfactant. The mixing
fesalts in the formation of a stable salt of the two compo-
nents, If it is desived 1o mix the two components at a time
significantly later than the production of the sulfated poly-
oxyalkylene alkylphenol, a stable composition can be made
and can be stored for some time before mixing. For example,
alkali metal salts and amine salts of the sulfated polyoxy-
alkylene alkylphenol surfactants are more stable as com-
pared to such surfactants in acid form,
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A peneratized structural representation of the predomi-
nant component of the sulfated polyoxyalkylene alkyiphenol
optionally containing ring sulfonation is as follows:

{OR)wSO.H
RYN ** sogH

wherein m is a nummber up to abont 60, preferably less than
10 and more preferably about 4, R is alkylene having from
2 to about 4 carbon &toms, preferably 2, and R! is alkyl
having about 8 to about 20 carbon atoms, preferably 9-15
carbon atomis. The amount of sulfsted polyoxyalkylene
alkyiphenol compound in the composition should be suffi-
cient to reduce the eye irritation of the alkylamine srfactant.
It is prefemred that at least 3% of the sulfated polyoxysiky-
lene alkylphenol d be ring sulfonated. The broken
king in the above formula indicates that the ring sulfonation
is optiopal and, if sulfonated, the sulfonate substituent
sormally is in the meta or ortho position with respect to R
Bye irritation reduction can be obtained without the com-
P The amont of alkytone cde ated i the preparation of
e amount u paration
ﬂﬁscomponentofﬂwsmfamntcamposiﬁon\g:ﬂen&mm
ultimate use of the surfactant composition. Normally, there
can be up to about 30 or more moles of alkylene oxide in the
sulfated polyoxyalkylene alkylphenol. For certain agricul-
tural applications it is preferred to have from about 4 to
sbout 14 or more moles of the oxide units, For
specific uses it is preferred that there be present less than 10
moles of alkylene oxide groups and preferably about 4
moles of alkylene oxide groups, most preferably about 4
moles of ethylene oxide in the sulfated polyoxyalkylene
alkyiphenol having at least 3% sulfonation,

The alkyl group in the alkylphenol moiety can comprise
from about 8 to about 20 carbon atoms. A preferred alkyl is
nonyl due to the availability and pi of surfactazts
having this moiety, It should be understood that for specific
applications, alkylphenol modeties containing more or fewer
carbon atoms can be used. _

In ozder to obtain the desired results, of the total sulfated
polycxyalkylene alkylphenol preferably at least about 3
wedght percent have sulfonate substituents. The suilfonated
component car comgrise up to 30 weight percent or mare of
the total alkylphenol. For certain applications the sulfated
polyoxyalkylene compounds of which about 15 weight
pexcent have sulfonate substituents can be effectively ased in
the present surfactant compositions.

Other eye irritant reducing ds can also be used to
reduce the eye irritancy of the polyoxyalkylene slkylamines.
Alcohol sulfates and pelyoxyslkylene alcohol sulfates hav-
ing from sbout 8 to 18 carbon atoms and up o about 12
moles of alkoxyalkylene group arc particularly useful. As
with the sulfated polyoxyalkylene alkylphenol and the poly-
oxyalkylene alkylimines, it is preferred that the alkylene
oxide groups in the polyoxyalkyiene alcchol sulfates be
ethylene oxide groups. Oxyalkylene groups from 2 to about
4 carbon atoms are often used, While there can be 30 or

more moles of an oxyalkylene group in the polyoxyalkylene .

alcohol sulfate, polyoxyalkylene alcohol sulfate preferably
contains about 3 moles of alkylene oxide groups, preferably
3 moles of ethylene oxide groups.

Mono- and dialcohol phosphates; mono- and di-
(polyoxyalkylene alcohol) phosphates; mopo- and di-
(polyoxyalkylene alkylphenol) phosphates; polyoxyalky-
lene alkylphenol carboxylates and polyoxyalkylene alcohol
carboxylates are additional eye irritant reducing compouands
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fhat can be used to reduce the eye imitancy of the polyoxy-
alkylene alkylantines,

These compounds can contain from about 8 1o about 20
carbon atoms in their alkyl and alcohol groups and up to
about 30 moles of alkylene oxide, preferably ethylene oxide,
in sach polyoxyalkylene aleohol or polyoxyalkylene alky-
Iphenol group. As with the sulfated polyoxyalkylene
alkylphenol, it is prefemred that the polyoxyalkylene alky-
Iphenol phosphates and carboxylates be polyoxyethylene
nonyiphenol phosphates and polyoxyethylene nonylphenol
carboxylates.

“These carboxylate and phosphate components are avail-
able materials which can be readily prepared by methods
known in the art. As one example of such a procedure, the
phosphates can be obtained by reacting a suitable polyoxy-
alkylene alkylphenol with phosphorus pentoxide or poly-
phospharic acid. The selection of the exact components and
their amounts depends on the identification of the desired
phosphate. By varying the components used in the prepa-
ration of the phosphate, it is possible to maximize the
presence of mono- or disster. Ofien the phosphates are
mixtures of the mono- and diesters. The preference for the
mono- or diester of phosphoric acid depends upon variables
such as the nltimate use of the swfactant composition, the
idlentity of the pesticide, the intended use of the pesticide
composition and other factors. U.S. Pai. No. 4,313,347
describes the preparation of the phosphates,

The mono- and dialecohol phosphates, mono- and di-
{polyoxyalitylene: alcohol) phosphates and the mono- and
dialcohol phosphates, (polyoxyalkylene alkylphenol) phos-
phates useful in accordance with the present invention are
represented by the following general formula

1
R‘--O-—(RO),—T—RF
Oon

wherein R* is Cy—~Cy alkyl or Cy~Cy, alkylphenyl; R is an
alkylene having from 2 to sbout 4 carbon atoms, usually
ethylene or propylene, m is zero or a pumber up to about 60,
preferably less than 10 and more preferably about 4, and R®
is hydroxyl or the R*—O—(RO),,— radical wherein R, R,
and m are as just indicated. ¥ R? is hydroxyl, then the
compound is a monoester. If R? is a R*—0—(RO),—
radical, then the compound is a diester. Mixtures of
monoesters and diesters are also useful, fogether with the
polyoxyalkylene alkylamines.

Certain of the cye imitant reducing components of the
present sifactant compositions are commercial materials,
For example, nonyiphenol phosphate containing 4 moles of
cthylene oxide, Cg-Cy,, sloohol phosphates and sulfated
nonyiphenol containing 4 moles of ethylene oxide have been
marketed by Witco Corp. under the names EMPHOS
CS-121, EMPHOS PS-400, and WITCONATE D-51-29,
respectively. (EMPHOS and WITCONATE are trademarks
of Witco Corp.)

More particularly, the phosphate mono-csters of polyoxy-
ethylene alkylphenol and the phosphate di-esters of the
polyoxyethylene alkylphenol useful for reducing the eye
irritancy of the selected polyoxyalkylene alkylamine surfac-
tant in accordance with the present invention, respectively,
have the following chemical structures

/5
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R'{)(m),—vll'-OH

o
Di-ester

l
R‘Ofka)n"""ll"‘*(oﬂ-hokl
oH

wherein m is zero or a number up to about 60; preferably
915, R is Cy-C, alkylene, preferably ethylenc and R* is
CoClapy alkyl or CgnC,y; alkcylphenyl. The amount of phos-
compound in the ion should be suificient to
reduce the eye ieritation of the polyoxyethylene alkylamine
surfactant. Mixtures of monoester and diester are also use~
fal. Normally, the diester to the mono-ester is present in
weight ratio of 5:95 to 50:50. :

In general the surfactant jon comprises a major
amount of polyoxyalkylene alkylamine component and an
effective amount of the selected eye jrritation reducing
compound. The eye imitation reducing compound is present
in the surfactant composition in an effective amount suffi-
cient to reduce the eye irritation propexties of the polyoxy-
alkylene alkylaniine. When the eye irritation reducing com-
pourd is a sulfated polyoxyalkylene alkylphenol, preferred
surfactant compositions can contain from about 50 to about
95 weight percent, preferably about 30 to abowt 85 weight
percent, of the polyoxyalkylene alkylamine and from sbout
5 to about 50 weight percent of the eye irritation reducing
component. The optimum amount of each component in the
surfactant blend depends on variables such as the identity of
the eye irritation reducing compound, the identity of the
pesticide. the type of application of the pesticide
composition, storage and wransportation of the surfactant apd
pesticide compositions, the conditions of use of the pesti-
cidal compositions, eic. When a water soluble salt of gly-
phosate is the pesticide and sulfated polyoxyalkylene aiky-
Iphenol is the eye irritation reducing component, it has been
found desirable to use a composition which comptises about
85 weight percent of the polyoxyalkylene alkylamine and
about 15% by weight of the sulfated polyoxyalkylene alky-
Iphenol. Other ratios may also be useful. .

The susfactant composition of the present invention can
contain optional components to improve the water solubdlity
of the surfactant composition and suppress gel formation,
The need for such components will depend upon sevéral
factors. especially the identity of the sarfactants comprising
the composition. Among compounds useful for improving
the water solubility of the sinfactant composition are glycols
and polygiycols. (Glycols are of particular use for this
function due to their solubility in water. The readily avail-
able glycols. ethylene glycol. propylens glycol, polyethyl-
ene glycol and poiypropylene glycol arve satisfactory for this
function although other glycols can also be used. Other
organic compounds with high water solubility will also be
useful in certain ingtances. The antigelation additive prefer-
ably is polyethylene glycol having an average molecular
weight of about 200 to about 1000.

‘While the glycol can be added to the surfactant compo-
sitfon with mixing. s use therein is independent of the
method of its infroduction into the surfactant composition.
Thus, for example, it can be introduced into the surfactant

composition with the polyoxyalkylene alkylamine compo-
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nent. This is often a preferred method since the glyeol and/or
polymeric glycol can be made during the manufacture of the
polyoxyalkylene alkylamine component as a byproduct of
the alkoxylation reaction. Othier for obtaining
and introducing the optional glycol component can be used.

Most of the individual components discussed above are
liquids at room temperatures. However, in the case of those
materfals containing a large polyoxyaikylene chain, some of
the materials may be waxy at room t and if this
is the case, the materials can be heated to liquefy the same
prior to mixing. The surfactant compositions of the present
invention can be prepared by blending the components in a
conventipnal manner. Any suitable equipment, such as 2
conventional mixer, nay be used. The order of adding the
materials to the composition generally is not eritical and thus
they may be blended in any convenient order. As mentioned
above, the amounts of the individual components utilized
can be varied somewhat depending upon a variety of factors,

the uitimate application of the composition.

Surfactant compositions of the present invention are espe-
cially useful in the preparation of pesticidal compositions
designed to be delivered by spraying, particularly sprayable
herbicidal compositions. The term *pesticide” imcludes
chemicals and microbial agents used as active ingredients of
products for control of crop and lawn pests and diseases.

‘animal ectoparasites, and other pests in public health. The

term also includes plant growth regulators, pest repellants,

herbicide safeners (which reduce the phytotox-
icity of herbicides to crop plants) and preservatives, the
delivery of which to the target may expose dermal and

-especially oculat tissue to the pesticide. Such exposare can

arise by drift of the pesticide from the delivery means to the
person pesforining the application of the pesticide or being
present in the vicinity of an application.

Tn general. a herbicidal composition known as a concen-
trate is first prepared. This composition in essence contains
2 herbicide and 2 surfactant mixtwre. Often it includes a
minor amonnt of solvent, such as water. Alternatively, the
concentrate composition may be in dry form with or without
an inert solid cartier, for example, as 2 water soluble or water
dispensible granular formutation. The ratio of herbicide to
surfactant will depend on many factors, incleding but not
lLimited to the identity of the components and the ultitnate
use. Usually the surfactant will comprise from about 5 to
about 25 weight percent of this composition. The concen-
trate can then be diluted with water to form an aqueous
herbicidal composition ready for use by spraying. The
present herbicidal compositions are not lirnited to a particu-
lar herbiclde or mixture of herbicides. They may be used
with a variety of pesticides, iticlnding but not limited to
herbicides in any of their water soluble salt forms, Among
such herbicides are glyphosate and acifinorfen (5<(2-chloro-
4-(trifluoromethyl)phenoxy)-2-nitrobenzoic acid), chloram-
ben (3-amino-2.5-dichlorobenzoic acid), 24-D ((24-
dichlorophenoxy) acetic acid), endothal (7-oxabicyclo
(2.2.1)heptane-23-dicarboxylic acid)., mecoprop (2-(2-
methyl-4-chlorophenoxy) propionic acid), picloram
(4-amino-3.5 6-trichloropyridine-2-carboxylic acid). 2.4.5-
T((2.4.5-trichlorophenoxy)acetic acid), benzac (2.3,6-
trichlorobenzoic acid), dicamba (3.6-dichloro-o-anisic acid),
MCPA (4-chloro-o-tolyloxyacetic acid), dalapon (2.2-
dichloropropionic acid), dichlerprop (2-(2.4-
dichlorophenogy)propionic gcid), MCPB (4-(4-chloro-o-
tolyloxy)butyric acid), bialaphos (L-2-amino-4-((hydroxy)
(methyl) phosphinoyl) butyryl-L-alanyl-L-alanine),
glufosinate ((3-amino-3-carboxypropyl)
methylphosphinate), imazethapyr (2-{4.5-dihydro-4.methyl-
4-(1-methylethyl)-5-oxo-1H-imidazol-2-yl]-5-ethyl-3~
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pytidinecazboxylic acid), imezaquin (2-[4.$-dihydro-4-
methyl-4-(1-methylethyl)-5-ox0-1H-imidazol-2-yl]-3-
quinolinecarboxylic acid). mixtures thereof and the like,
Preferred sesults, however, are obtained with the herbicide
glyphosate whose activity is derived from
N-phosphonomethyigiycine. Glyphosate is normally formn-
lated from water soluble salts thereof. U.8. Pat. No. 3.853.
530 discloses the use of glyphosate and its derivatives as
herbicides.

Since glyphosate in acid form has imited water solubility .

(abour 1.2%) the water soluble salts of glyphosats age
normally used for most applications. Among the water
soluble salts of glyphosate arc the trimethylsuifonium salt,
the ammonium salt, the isopropylaimine salt, and the alkali
metal salts, such as sodivm and potassium. These com-
pounds due to their solubility in water are the agriculurally
acceptable glyphosate-containing compounds generally
used in commerce,

i is kmown to use mixtures of glyphosate and one or moxs
of its water soluble salts. Previously mentioned BEuropean
Patent 290416 discloses the use of sach mixtuzes which
have the advantage of a higher concentration of glyphosate
in the final product. However, the low solubility of the
glyphosate in acid form limits the amount of it in the total
composition. This amownt will depend in general on the
solubility of the water soluble salt used in the combination,

The pesticidal compositions previously described can be
diluted with water to form an aquecus. pesticidal composi-
tiop which can be sprayed or otherwise applied to the desired
area. Glyphosats-based herbicides are applied to the foliage
of the vegetation to be controlled.

The relative amounts of herbicide, water and surfactant in
the aqueous herbicidal compositions of this invention will
vaty depeading upon many factors including but not Hmited
to the ldentity and propertics of the herbicide, method of
application, locus to which the herbicide is appHed, etc.

The weight ratio of glyphosate expressed as acid equiva-
lent to surfactant composition is normally in the range of 1:1
to 5:1,

Stable aqueous concentrate comipositions of the present
invention can be made with glyphosate salis st a concen-
tration from about5% to sbout 50%. preferably about 35%
to about 45%, surfactant composition at a concentiation of
about 5% to about 25%, preferably about 10% to about 15%,
and water making up the balance to 100%. Dry water soloble
granular (WSG) or water dispersible granular (WDG) com-
positions of the present invention can be made with glypho-
sate salts at a concentration from about 10% to about 85%,
preferzbly about 50% to about 80%, surfactant composition
#t a concentration of about 5% to ahout 30%, preferably
about 10% o abowt 25%, and optionally inert ingredients
making up the balance to 100%. Al percentages zbove are
waderstood 2s being by weight.

It is to be noted that in accordance with the prefesred
practice of the present invention, a multicomponent surfac-
tant composition is provided. One conponent is a polyoxy-
alkylene alkylamine srfactant as defined above. A second
component present in an eye irritancy reducing amount is an
aniopic sulfated polyoxyaikylene alkylphenol surfactant
having the following chemical structure whick preferably
contains a minor amount of ring sulfonation.
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(ORJSOH
R "~ S0:H

wherein R, R and m are defined as above. In other words,
of the total polyoxyalkylene alkylphenol in the surfactant

composition the mole percent of phenol compound having a

sulfonate substituent to ol compound having no sul-
fonate substituent is preferably in the range of 3-50. The
amount of the second nent is an amount sufficient to

result in an effective reduction of tissue imitation due to the
presence of the amine surfactant component in the surfactant
coteposition. The —SO,H substituent on the phenyl moiety
and R are normally separated by one ring carbon,

It is also to be noted that in accoxdance with ancther
prefested practice of the present invention, a multicompo-
nent surfactant is wherein one comy-
ponent is a cationic polyoxyalkylene alkylamive surfactant
as defined above and wherein a second component present
in an eye irritation reducing aiwonnt is a phosphate ester
having one or both of the following chemical sthictures:

h’ )
RIQ(RO)p~P—0OH
dn
i ®
Q‘O(R(’h‘—?-(onm’
OH
PEiILT g sy
Co—Can alky 1 (-G allyipheoyl _
The surfactant of the present invention is

nommally soluble in water and thus can be used in a wates
&b:sgdfmﬂacgono;ywmﬁblep%w;m

livering such as by spra 2 i y effective
amount of the selected pesticide to the point of desired

application.

In one preferred crubodiment of the present invention the
surfactant composition compeised of the amine surfactant
component and the sulfated polyoxyalkylene alkylpherol
having sulfonate substituents in the phenyl moiety and/or
phosphate ester as above defined can effectively be used to
p Tor N: Cﬂasphonmght:lt;l the biclogi-
common name for N-ph ] ycine, i
cally active entity of which is the acid form and may be used
in the form of an ester but is used in the form of
water soluble salts. Water scluble salts include alkali metal

salis of glyphosate, and organic salts of glyphosate including

onium salts such as ammoniwm, suifonium and phospho-
pium salts of glyphosate. The most preferred salts include
ammomm.of' isopropylammonium and trimethylsulfoniom
salts

The surfactant composition of the present invention, in
addition to the amiine surfactant component and the anionic
eye frritation reducing surfactant component, may contain
about 1-10 weight percent polyalkylene glycol. preferably
polycthylene glycol (PEG) having 2 molecular weight of
about 200-1000 to increase the water solubility of the two
other components. Instcad of or in addition to the polyeth-
ylene giyeol (PEXY), ome may include in the surfactant
composition of the present invention ethylene glycol and
propylene glycol to further increase the water solubility of
the amine surfuctant component and the eye irritation reduc-
ing component, if desired.
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These following examples represent compositions tested
to demonstrate the unexpectedly mild eye irritation proper-
ties provided by the present invention. All compositions
contained the monoisopropylamine salt of glyphosate as the
herbicide. Tables 1 and 2 contain the results of thése tests,
The following test procedure was used in these experiments.

These examples were performed in accordance with Pes-
ticidal Assessment Guidelines, Subdivision F. Hazard Evalu-
ation: Human and Domestic Animals, U.S. Environmental
Protection Agency (BPA) Publication. EPA 540/9-84-014,
November, 1984, Studies were conducted in compliance
with EPA Good Laboratory Practice Standards (Federal
Register, Vol 48, Nov. 29, 1983).

Unless otherwise indicated in each of the following
examples, an agueous solution of the isopropylamine salt of
glyphosate containing 61.3 weight percent of such glypho-
sate salt was used as the herbicidal component and is
referred to as * te solation”. A mixture of about 70
weight percent polyoxyethyiene tallowamine containing
from about 3 to 13 moles of ethylene oxide groups and about
30 weight peroent polysthylene glycol (MW=600) which
may be abbreviated as PRG-600 was used as a componeat of
the surfactant compaesition and is referred to as “ethoxylated
tallowamine” o abbreviated as “ETA™. ‘

All paris and percentages in the following examples are
given on a weight to weight basis unless otherwise indicated.

Examples 1 and 2 are experiments performed with a
glyphosate composition containing ethoxylated tallowamine
as its only surfactant component. :

EXAMPLE 1 o
Example 1 was performed with a test material prepared by

mixing glyphosate solution (693 grams). ¢thoxylated tal-
lowamine (13.0 grams) and water (17.7 grams).

EXAMPLE 2

Example 2 was performed with a test material prepared by
mixing glyphosate solution (69.3 grams), ethoxylated tal-
lowamine (15.4 grams) and water (15.3 grams).

Examples 3-13 are experiments performed with a surfac-
tant composition containing cthoxylated tallowamine and a
sulfated ethoxylated nonyiphenol. '

EXAMPLE 3

Example 3 was performed with a test matepial prepared by
mixing glyphosate solution (69.3 grams); water (15.3 grams)
and surfactant composition (15.4 grams) baving & pH of 7.5
and containing ethoxylated tallowamine (13,1 grams) and
sulfated polyoxyeshylene nonylphenol (2.2 grams) having 4
ﬁa of etitylene oxide groups and about 3 weight percent

EXAMPLE 4

Exampie 4 was performed with a test material prepared by
mixing glyphosate solution (69.3 grams); water (15.2 grams)
and surfactant composition {15.4 grams) containing ethoxy-
lated tallowamine (13,5 grams) and sulfated polyoxyethyl-
ene nonylphenol (1.9 grams) baving 2 moles of ethylene
oxide groups and about 6 weight percent sulfonate.

. EXAMPLE 5

Ezample 5 was performed with 2 test material prepared by
mixing glyphosate solution (69.3 grams). water (15.3 grams)
and surfactant composition (15.4 grams) containing ethoxy-
lated tallowamine (13.5 grams) and sulfated polyoxyethyl-

0
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ene nonylphenol (1.9 grams) having 2 moles of ethylene
oxide groups and about 15 weight percent sulfonate.

EXAMPLE 6

Example 6 was performed with a test material prepared by
mixing glyphosate solution (2.94 grams), water (96.39)
grams and surfactant composition (0.67 gtams) containing
JETCO ethoxylated tallowamine (0.57 grams) and sulfated
polyethoxyethylene nonyiphenol (0.10 grams) having 4
msulf of ethylene oxide groups and about & weight percent

onate.

EXAMPLE 7

Example 7 was prepared by mixing glyphosate sclution
(2.94 grams), water (96.39 grams) and surfactant compaosi-
tion (0.67 grams) containing ARMAK ethoxylated tallowa-
mine (0.57 grams) and sulfated polyoxyethylene nonylphe-
nol (0.10 grams) having 4 moles of ethylene oxide grotips
and about 6 weight percent sulfonate.

EXAMPLE 8

Example 8 was prepared by mixing glyphosate solution
(69.3 grams), water (15.3 grams) and surfactant ition
(154 grams) containing ethoxylated tallowamine (13.1
grams) and suifated polyoxyethylene nonylpbenol (2.3
grams) having 4 moles of sthylene oxide groups and about
6 weight percent sulfonate. '

EXAMFLE 9

Example 9 was prepared by mixing ate solution
(69.3 grams), water (15.3 grams) and surfactant composition
(154 grams) containing ethoxylated tallowamine (13.1
grams) and sulfated polyoxyethylene nonylphenol (2.3
grams) having 4 moles of cthylene oxide and about 13
weight percent sulfonate.

EXAMPLE 10

Example 10 was prepared by mixing a glyphosate solu-
tion (69.3 grams), water (153 grans) and a surfactant
composition (154 grams) having a pH of 6.5 containing
ethoxylated tallowamine (13.1 grams) and suifated polyoxy-
cthylene nonyliphienol (2.3 grams) having 4 moles of ethyl-
ene oxide and about 85 weight percent sulfonate.

.EXAMPLE 11

Example 11 was prepared by mixing a glyphosate solution
{69.3 grams), water (15.3 grams) and a surfactant compo-
sition (15.4 grams) having a pH of 7.1 containing ethoxy-
lated tallowamine (13.8 grams) sulfated polyoxyethylene
nonylphenol (1.5 grams) having with 4 moles of ethylene
oxide and about 85 weight percent sulfonate.

EXAMPLE 12
Example 12 was prepared by mixing a glyphosate solu-

tion (69.3 grams), water (15.3 grams) and a. surfactant

composition (15.4 grams) having a pH of 7 containing
ethoxylated tallowamine (13.1 grams) and sulfated polyoxy-
cthylene nonyiphenol (2.3 grams) having 10 moles of cth-
ylene oxide groups and about 6 weight percent sulfonate.

EXAMPLE 13

Example 13 was prepared by mixing a glyphosate solu-
tion (69.3 grams), water (153 grams) and a surfactant
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composition (15.4 grams) containing ethoxylated tallowa-
mine (11.9 grams) snd sulfated polyoxyethylene nonylphe-
nol (3.5 grams) having 10 moles of ethylene oxide groups
and about 6 weight percent sulfonate.
Enmplesuagqlsmexpaﬁmmpexfmwn@a5 EXAM- _
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EXAMPLE 14 197 17 &7 & 47 33 ;- I._a 5; oh.;

. 10 I 4 13 0T 0 e — e e o

Example 14 was prepared by mixing a glyphosate solu- 53 k3 13 0 09— - e =

tion (69.3 grams), water (153 grams) and a surfactant s B & a4 o W S ooz

. composition (154 grams) containing ethoxylated tallowa- o 37 our a3 64028
mine (13.1 grams) and alcobol sulfate (2.3 grams) from a 1 127 87 13.7 47 33 2 0 - — -
mixture of alcohols having from § to 10 straight chain 15 12 197 "4 8 9 53 4 372 0

13 9 11 77 47 33 21 L3 8 — —

carbon atams, 87 07 0 0 — o e o

15 183 93 60 40 20 07 QO — — —

. EXAMFLE 15

- Example 15 was prepared by mixing a glyphosate solt- 5, - The test materials were rated and classified into toxicity
tion (69.3 grams), water (15.3 grams) and a surfactant categories by the following system:
composition (154 grams) containing ethoxylated tallowa-
mine (13.9 grams) ard alcohol sulfate (1.5 grams) from a

mixture of alcchols having from 8 to 10 carbon atoms. WMgximum
In Tables 1 and 2 below data are provided showing the 25 Ratn Averago Score Definitien
average eye livitation of six rabbits exposed in individual  NonInimting 00-05 "Ity smaintain thiz extegory,
tests to each of the cormpositions of Examples 1-15 using the all scones at the 24-hoar
EPA. test reforenced above, The data in Table 1 were eading must be ze0;
obtained where the composition was not washed out of the category ons level,
eyes. The data in Table 2 wesre obtained whére the compo- 30 Prastically Nen- Greater than 0.5- - To majntain his ciegory,
sition was washed out of the rabbits® eyes after being applied ~ Irritating 23 ﬂﬂmﬁtw
to the eyes. Observations are made after 1 hour, 1 day, 2 Tendhug Tk be mo;
days, etc. after jnitial instillation. The average score is an category one lavel.
indication of the eye frritation potential of the composition Minimally Iritating ~ Greater than 2.5~ - To musintain this category,
under test. 35 150 all scores at the 72-hour
’ reading must be zero;
. otherwise increase
’ caegory one level.
Mildly Trritating Grenter tham 15.0- o maintain. fhis
2350 scores at the 7-day reading
maust be. Zero; otherwise

EXAM- mmcmgmym
' PLE fht 1 2 3 4 7 10 W4 .17 2 ModmtelyIsiteing  Grester thin 250- To maintein this cetegory;
: 500 scoxes ot the 7-day roading
1 180 152 190 140 118 105 70 53 38 40 b e &‘fmw
2 27 183 172 153 123 47 63 65 3 35 t 10 for 60% or mxe of
5 172 102 108 92 76 64 64 95 650 45 tite aningals, Also, the 7-
4 153 U2 18 92 82 53 43 45 5 52 day mean soore it bo
] 19 B2 W02 6 43 17 Q07 07 07 03 ez thas or equal © 20,
[ 4 2.; i L) )] e e It the 7-dny menn soon iy
7 47 17 10 e — e e — eraal
8 12 127 86 52 36 08 0 - — — buegivcpbuly.wdeikred
9 12 148 B2 53 47 17 030 — — g animals show poores loss
10 172 82 65 48 33 17 0790  —~— — than 10, thwn no sdmat
1 173 105 7 47 37 13 070 — — among those showing
12 158 138 97 83 5 3 271 0303 socrcs greates than 10 can
8 177 123 10 6 & 23 23 220 — excced o soore of 30 i
: 4 127 2 07 0 @ — . — category is %o be
: 15 127 147 83 65 77 25 3213 1313 tosintaned: ofherwise
tevel

ME 1k 1 2 3 4 7 10 40 A% " f the 7-day miean score is

Jess than or equal 1o 40,
1 173 133 60 33 33 20 13 67 07 07 ¥t Jess than 60% of the
2 2 177 137 113 87 47 4 BT S 37 65 atiimals show scores leas
3

15 10 73 6 58 13 070 — — ' fhan oF equal to 30, then
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Tramite 002.
Evento 001.
Actuacion 430.
Folios 005.

Realizado el examen de patentabilidad de la presente solicitud segin el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, “art. 45.- Si /a oficina
nacional competente encontrara que la invencion no es patentable o que no cumple
con alguno de los requisitos establecidos en esta Decision para la concesion de la
patente, lo notificara al solicitante. Esfe debera responder a la notificacién dentro del
plazo de sesenta dias contados a partir de la fecha de la notificacion. Este plazo podra
ser prorrogado por una sola vez por un periodo de treinta dias adicionales.

Cuando la oficina nacional competente estimara que ello es necesario para los fines
del examen de patentabilidad, podra notificar al solicitante dos o mas veces conforme
al parrafo precedente.

Si el solicitante no respondiera a la nofificacién dentro del plazo sefialado, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, la oficina nacional
competente denegara la patente.” se notifica el siguiente Concepto Técnico:

1. DOCUMENTOS ESTUDIADOS

o Para el presente estudio se tuvo en cuenta el capitulo descriptivo, folios 5a 31y
reivindicaciones 1 a 17 y 24 a 32, folios 32 a 38 presentados originalmente y
folio 47 correspondiente a las reivindicaciones corregidas 18 a 23.

o No se aceptd reivindicacion de prioridad.

2. OBJETO DE LA INVENCION

» Respecto al titulo se deberia precisar de acuerdo a la materia que se esta
reclamando como “Un método para mejorar la actividad herbicida de glifosato y
la composicién que contiene glifosato y un agente tensioactivo”. Lo anterior con
el fin de que el titulo esté acorde con la descripcion y las reivindicaciones.

e La invencion consiste en:

Reivindicaciones 1 a 14: Un método para mejorar la actividad herbicida del
giifosato que comprende agregar a dicho herbicida de glifosato una mezcla de un
primer tensioactivo y un segundo tensioactivo . una proporcién en peso de
tensioactivo total con respecto a acido glifosato equivalente de 1:30 hasta 2:1
donde dicho primer tensioactivo tiene una estructura quimica que comprende un
grupo amino catiébnico o protonable y un grupo hidrocarbilo Cs24 y dicho segundo
tensioactivo tiene la formula quimica R-CO-NR’-(CR’;),-COOM, donde R es un

~grupo hidrocarbilo Cr.23, n es 1 a 4, M es hidrégeno o un contra ion catiénico, y los
grupos R’ son cada uno independientemente hidrégeno, Ci4 alquilo 0o un grupo



(CH2)m~COOM; la proporcion en peso del primer con respecto al segundo
tensioactivo es de 1:10 hasta 10:1.

Reivindicaciones 15 a 31: La composicion herbicida que comprende a) un
herbicida de glifosato; b) un primer tensioactivo que tiene una estructura quimica
que comprende un grupo amino catiénico o protonable y un grupo hidrocarbilo C1-
24; y ¢) un segundo tensioactivo que tiene la formula quimica R-CO-NR"-(CR2)n-
COOM, donde R es un grupo hidrocarbilo Cs.23, n es 1 a 4, M es hidrégeno o un
contra ién catidnico, y los grupos R” son cada uno independientemente hidrégeno,
Ci-4 alquilo o un grupo (CH2)n-COOM; donde m es de 1 a 4 y M es como se definié
arriba, teniendo en cuenta que no mas de un grupo R’ es un grupo tal —«(CHz)m-
COOM, la proporcion en peso del primer con respecto al segundo tensioactivo es
de 1:10 hasta 10:1, y la proporcion en peso de tensioactivo total con respecto a
acido glifosato equivalente es de 1:30 hasta 2:1.

Reivindicacion 32;. Un método de matar o controlar malezas que comprende la
aplicacion al follaje de dichas malezas de una composicién de la reivindicacion 29
en un volumen de 25 hasta 1000 I/ha.

La clasificacion segin la IPC correspondiente al objeto de la solicitud es
A01TN57/10, 25/30.

0 3. CLARIDAD DE LA SOLICITUD

>,
°w

De acuerdo a la Decision 486 de la Comision de la Comunidad Andina en su
Articulo 30.- “Las reivindicaciones definiran la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar enteramente sustentadas
por la descripcion.”, se realizan las siguientes observaciones:

e La reivindicacion independiente nimero uno falla en definir la materia que se
desea proteger ya que no se indica el significado de “m” que aparece en el
grupo sustituyente (CHz)n-COOM.

o Las reivindicaciones29 a 31 resultan confusas porque no obsiante se
encabezan por “La composicion de la reivindicaciéon 15 ...” no precisan ni
definen una caracteristica de la misma sino las diferentes formas de
presentacién como son: la forma diluida, la forma concentrada y seca.

o La reivindicacion 32 contiene unidades del sistema de medidas que no
corresponden a las establecidas en el sistema de unidades internacional por lo
gue se deben corregir y expresarlas en la forma correcta.

@ 4 DETERMINACION DEL ESTADO DE LATECNICA

.
o

"
0.0

La fecha a partir de la cual se realiz6 la busqueda de anterioridades corresponde al
11 de septiembre de 2000.

Con base a lo anterior y la definicion dada en el art. 16.- “Una invencién se
considerara nueva cuando no esta comprendida en el estado de la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al publico por
una descripcion escrita u oral, utilizacién, comercializacién o cualquier otro medio
antes de la fecha de presentacion de la solicitud de patente o, en su caso, de la
prioridad reconocida.

Sélo para el efecto de la determinacién de la novedad, también se consrderara
dentro del estado de la técnica, el contenido de una solicitud de patente en tréamite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad

fuese anterior a la fecha de presentacion o de prioridad de la solicitud de patente

que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40.”, se realizd ia busqueda de anterioridades en los archivos
con que cuenta esta O’r" icina y se encontraron los siguientes documentos
relacionados con la materia de la presente solicitud:



N DOCUMENTO TITULO FECHA DE
PUBLICACION
D1 WO 99/62338 N-acyl sarcosinates as glyphosate adjuvants 1999-12-09
D2 WO 99/21423 A herbicidal composition compfising glyphosate 1999-05-06
. _ and N.acyl sarcosinate
D3 US 5.683.958 | Surfactants mixtures 1997-11-04

7. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD

El articulo 14 de la Decision 486 de la Comisién de la Comunidad Andina establece
que: “Los Paises Miembros otorgaran patentes para las invenciones, sean de producto
o de procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas,
tengan nivel inventivo y sean susceptibles de aplicacién industrial.”

En cumplimiento del articulo 14 de la Decision 486, se procedi6 a evaluar los requisitos
de novedad, nivel inventivo y aplicacion industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.

7.1Evaluacién del NIVEL INVENTIVO

De acuerdo al art. 18.- “Se considerara que una invencion tiene nivel inventivo, si para
una persona del oficio normalmente versada en la materia técnica correspondiente,
esa invencion no hubiese resultado obvia ni se hubiese derivado de manera evidente
del estado de la técnica.”, se conceptua:

D1 afecta el nivel inventivo de la presente solicitud puesto que divulga en la seccién de
los antecedentes de la invencidbn que los tensioactivos se incorporan en las
formulaciones para mejorar la actividad del glifosato pero que sin embargo el término
“tensioactivo” no necesariamente obedece a un Gnico compuesto sino que puede ser
una mezcla de compuestos. Esta anterioridad da a conocer que debido a la
caracteristica de iritante ocular severo de los tensioactivos de amina de sebo de
etoxilatos existe la necesidad de formular el glifosato con otro tipo de tensioactivos. J.
Crudden (inventor de D1) presenta como propuesta para superar los problemas de
formulaciones irritantes, la formulacion del glifosato con un adyuvante de sarcosinato
de Cg22 0 sus sales la cual suministra una actividad efectiva. Crudden encontré en
1999 que los sarcosinatos son excelentes adyuvantes del glifosato porque exhiben una
reduccion de la tensidon superficial extremadamente efectiva que permite el
mejoramiento de la actividad herbicida del glifosato y, ademas presentan baja toxicidad
en la piel y en los ojos.

Los hallazgos de Crudden ponen en evidencia que (ver paginas 3 y 4 de la
anterioridad) la concentracion final de sarcosinato en la formulacién esta entre 2 y 16%
frente a un 41% de sal IPA de glifosato. Ademas, declaran que los sarcosinatos son
compatibles con una gran variedad de tensioactivos catidnicos, no idnicos y
anfétericos, los cuales podrian ser incorporados en las formulaciones para lograr
varios efectos; entre los tensioactivos adicionales se encuentran los compuestos de
amonio cuaternario.

D2 también afecta el nivel inventivo porque ensefia composiciones que comprenden-
acil-sarcosinatos y glifosato. Tales composiciones exhiben una gran reduccién de la
irritacién ocular al tiempo que mantienen su eficacia herbicida. También revela esta
anterioridad que tipicamente en el estado del arte se incorporan tensioactivos con el fin
de mejorar la eficacia del glifosato, alin cuando algunos tensmac’uvos presentan un
mejor incremento de la actividad herbicida que otros.

D2 publicé que Hampshire Chemical Corporation en 1997 enconiré que las
composiciones que contenian sarcosinato (ver férmula estructural en la pagina 3 de
D2) en concentraciones entre 0,1 y 3% en la formulacién presentaba menor irritabilidad



ocular y toxicidad sin que se perdiera la eficacia de la composicion de glifosato.
También reconoce esta anterioridad que existen ciertos tensioactivos que actdan como
activadores de la actividad del glifosato y entre ellos considera las aminas etoxiladas
ampliamente conocidas en el estado de la técnica y los N-acil-sarcosinatos.

D3 revela una vez mas la accion de los tensioactivos cuando se formula con el
glifosato, donde se encuentra que dichos surfactantes tienden a mejorar la efectividad
herbicida. Dentro de estos tensioactivos dice claramente que se pueden seleccionar
las polioxialquilen- alquilaminas tal como la amina de sebo etoxilada.

La funcion que cumplen dichos tensioactivos es loégicamente la modificacion de la
actividad superficial y la colaboracioén en la formulacion de suspensiones, emulsiones y
soluciones de los herbicidas. En este campo es bien conocido que este tipo de
tensioactivos potencian la actividad herbicida del glifosato, por ejemplo, las
polioxialquilen-alquilaminas incrementan la actividad mientras resultan ser irritantes
oculares. Frente a estos desarrollos, D3 propone una composicion de glifosato con un
tensioactivo de polioxialquilen-alquilamina que tiene grupos sustituidos con 6xidos de
alquileno que le permiten disminuir su caracter de irritante ocular.

Como se puede observar, el método para mejorar la actividad herbicida del glifosato
que consiste en agregar un agente tensioactivo se deriva en forma evidente del estado
de la técnica. Por su lado D1 revela categdricamente que los tensioactivos se
incorporan en las formulaciones herbicidas para mejorar la actividad, més atn
especificamente la del glifosato pero que sin embargo el término “tensioactivo” no
necesariamente obedece a un Unico compuesto sino que puede ser una mezcla de
ellos. Lo anterior pone en evidencia que la accidbn o Unica etapa del método
reivindicado cual fuere agregar un agente tensioactivo que sea compatible y adecuado
con las caracteristicas del glifosato no involucra un saito en la formulacién de la regla
técnica por cuanto esto es precisamente lo que hacen los conocedores del arte teécnico
correspondiente.

Adicionaimente, D2 corrobora que tipicamente en el estado del arte se incorporan
tensioactivos con el fin de mejorar la eficacia del glifosato, aunque unos tensioactivos
lo hagan mejor que otros.

Es claro que el objetivo que se persigue al adicionar los tensioactivos en las
formulaciones de glifosato es el de potenciar su efecto herbicida. Vale decir que
independientemente de la naturaleza del agente tensioactivo, esta Gnica accién o
etapa del método entonces resulta obvia y derivable a todas luces del estado de la
técnica. Lo anterior puesto que, como es ampliamente conocido, las reivindicaciones
de método no dependen del tipo de composicidn aplicada ni utilizada sino de la
secuencia de pasos especiales y las condiciones de operacion especificas bajo las
cuales se realiza dicho método.

D3 también afirma que los tensioactivos mejoran la eficacia del glifosato puesto que,
l6gicamente y como su nombre lo indica, son agentes que influencian la tension
superficial mejorando las interacciones del ingrediente activo, en este caso el glifosato
con la zona donde se aplica. 0 ejerce su accion y por ello el aprovechamiento es
mayor.

En cuanto a la composicién que se reivindica tampoco tiene nivel inventivo porque D1
muestra claramente composiciones especificas de glifosato que contienen N-acil-
sarcosinatos o sus sales y las cuales pueden ademéas formularse con tensioactivos
catibénicos, no idnicos y anfétericos, los cuales son ampliamente compatibles con los
sarcosinatos y pueden ser incorporados en las formulaciones para lograr varios
efectos. Asi se considera que una persona medianamente versada en la materia
podria a partir de esta publicacién derivar la composicién que se reclama teniendo en
cuenta que la cantidad de tensioactivo total y la de glifosato en la composicion de D1
puede solaparse con la reclama en la presente solicitud o puede también que no
cambie drasticamente.
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Adicionalmente, bajo esta informacién de D1 acerca de la compatibilidad de los
sarcosinatos con estos tensioactivos nombrados en el parrafo anterior, y con la
informacion de D3 donde desde 1997 se conocen las formulaciones con
polioxialquilenalquilaminas bien sea las anotadas en la seccién de antecedentes o las
modificadas que propone el inventor en D3, es a todas luces posible que la persona
del oficio pueda llegar a través de ensayos convencionales de formulacién al agente
tensioactivo comprendido en la composicién que se reclama. Se consideraria que no
existe un salto en la formulacion de la regla técnica que implique una actividad
verdaderamente inventiva para alcanzar el privilegio solicitado.

En conclusi6én ni el método de mejorar la eficacia del glifosato ni la composicion que se
reclaman tendrian nivel inventivo a la luz de la discusidn y el andlisis realizado para
este requisito.

En cuanto al método de matar o controlar malezas de la reivindicacion 32 es
importante anotar que tal como se presenta no define ninguna condicién o etapa
caracteristica diferente a la forma cominmente utilizada para aplicar un herbicida para
que ejerza su accion, ya que, es obvio gue si se quiere combatir malas hierbas lo mas
I6gico es que se aplique un producto que tenga propiedades herbicidas ya que no se
diferencian de los demas métodos convencionales de aplicaciéon. Por lo anterior,
carecerian de nivel inventivo. Es de anotar que ¢l procedimiento no se caracteriza por
las propiedades de la composicion gue se aplique sino por las etapas y condiciones de
operacion especiales bajo las cuales se realice.

En cumplimiento del articulo 45 de la Decision 486 de la Comisiéon de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal e), del
capitulo quinto del titulo primerg.de la circular Gnica No. 10 de 2001.

ALIX CARMEN CESPEDES DE VERGEL

por fijacibn en lista, de
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