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. Atentamente pido a usted se sirva ordenar la anotacién en los libros de la Propiedad Industnal el cambio de
_* nombre de a sociedad MONSANTO COMPANY por el de PHARMACIA CORPORATION domiciliada en
800 North Lindbergh Boulevard St Louis Missoun 63167 Estados Unidos de Aménca Esta sociedad a la
vez traspasd el derecho a la patente que se tramita en este expediente a MONSANTO TECHNOLOGY
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- -

'Por To 'tanto “le" sohclto ,5e sirva expednr el certificado de patente a favor de la sociedad MONSANTO

'TECHNOLOGY LLC ¢
) 2 Y 4 ;9 4 N L e o,y Yoo T
& q
- os ad s M i ¥ - ?
E L k" [ r "'* = "J b "' y 3! .:, [ |

° JComprobante de pago No . 03-72,732 Fecha _7 de octubre de 2003 b
Comprobante de pago 'No 03-75 097 Fecha _15 de octubre de 2003 ..

L}
1 # » 11‘“'.' Fro® 4

%Anexos
Comprobantes de pago de la tasa por $ 82 000 co c/u




/4

~
CAVELIER ABOGADOS - COLO 12482-805-001-1 / COLO 121“% IS

3
x]
[x]

Poderes, si fuere el caso
Certificado de existencia y representacion legal, cuando el solicitante sea persona juridica

Documentos que acreditan el cambio de nombre y el traspaso.

P
O } *
w, =

AR
!. N

OMBR#M - Fmﬂéia\é_‘“ o~y

I o C.C. 438.019de Usaquén T.P.31.929

JGG-65




Comm. 48 (12-2000)
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Apostille

(Convention de La Haye du 5 octobre 1961)

. Country: United States of America

This public document ‘ R
has been signed by __*" JUDITH A. LORENZ

O s
rg?""‘f of }Ib

acting in the capacity of i"OTARY PUBLIC

bears the seal/stamp Of JLDITH A LORENZNOTARY PUBLIC-STATE OF MISSQURI

Com - Certifled .

at Jefferson City, Missouri

2001

by Matt Blunt, Secretary of State, State of Missoufi
No._ 63157 '

)
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Representacion y Poder con autenticacién notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,

« ABOGADOS marcas de fibrica, nombres comerciales, ensefias, nombres
EDIFICIO SISKI de dominio, lemas ¢comerciales, licenclas.
CARRERA 4a N° 72-35

BOGOTA, 8 - COLOMBIA '
Representation and Power-of-Attorney with  notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, slogans, licenses.

REPRESENTACION Y PODER REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we), the undersigned
MONSANTO TECHNOLOGY- LLE 1%

by - 4246

L=

4

T

domiciliado (s) enfor_ 800 North Ll‘ndb*ergl'r

IIou'Ievard St. Lou1‘s M'l‘ssour'i‘ 63167,

United States of America,

por el presente nombramos a EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ,/tpa.
QSS 5 y GERMAN CAVELIER, tpa. 832, domiciliados en la C{nem 43
©® 72.35, Bogotd, Colombia, en obedecimiento 2 io dispuesto en el
parigrafo 1o del Articulo 543 del Cédigo de Comercio, el primero como
principal y los demés como supientes, en su orden, comio mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facuttad
para recibic notificaciones y nombrar apoderados judiciales o
" extrajudiciales. E| primer representante suplente reemplazaré al principal
en caso de ausencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicaré cuando el segundo representante suplente haya
de reemplezar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declaranin su intencién de no ejercer la representacién mediante
declaracion autenticada por Notario Publico en Colombie, o por Notario
u aotro Funcionario Piblico, 0 Consul de Colombia, en el extranjero; y'si
se tratare de impedimento, con el centificado respectivo. Si algunc de los
nombrados faltarc definitivamente, el siguiente tomara su lugar. Cuando
cesare la gusencia 0 impedimento del representante principal, o de su
imero o segundo suplentes, en su caso, podrin ejercer la
presentacidn, en su orden, uno u otros segiin el caso, esumiéndola por
el solo hecho de ejercerla, cesando en ese momento el ejercicio dela
representacion por el primero, segundo o tercer suplente en su caso.
Ademas, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccion de mi (nuestra) propiedad industrial y contra
!a comperencia desleal, » cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos} representen ante cualesquiera entidades o
persones, tjerzan o ro jurisdiccion, especialmente .ante las del orden
administrativo, contencioso- administrative y judicial, asi como los
tribunales de arbitramento, en todo lo concerniente a los siguientes
asuntos: a) Obtencidn de patentes de invencidn, modelos de utilidad y
disefios industriales; el registro de marcas de fibrica, colectivas,
— defensivas, de servicio, lemas comerciales, nombres comerciaies,
ensefias, nombres de dominio, variedades vegetales y detoniinaciones de
origen; su Tenovacidn, Iraspaso, cambio de nombre © domicilio,
cancelacidn voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccidn del consumidor,
oposiciones u observaciones, cancelacién administrativa ¥ judicial,
nulidad, medidas cautelares, concesion de licencias, Ja tutela, la
proteccién de secretos industriales, y en general. los juicios civiles,
penales, edministrativos o contenciose edministrativos relacionados con

in due compliance with the terms of paragraph 15t of article 543 of the
Commercial Code, do hereby appoint EMILIC FERRERO, tpa. 31929,
GONZALO PERDOMO, tpe. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4a N°
72 35, Bogotd, Colombis, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attomneys in and out of Court. The first alternate shali replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
alternates in their tuen, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to act as representatives
through a declarstion given before a Notary Public in Colombia, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impedimeny, the appropriate certificate shall suffice. if any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their turn ceases, the

- representation can be taken again in their sequence, by the principal, the

first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,

second or third alternates in lhelmumzsh_all@ndga ysuch-time,Jn.
B AR

we grant a Power of Attum:; 'iPewwm !
SRRy

(we) authorize the said atorge -é B;ﬁe% ﬁnezgos befﬁi‘e gny
authorities or persons, with %r t“nmsdl vnspﬂ:i{ly those
administrative, administrative :aéintennons?lnd‘;udxcm weﬂ"‘“”’b ore
Adbitration  Court, in all %rxm oy %ﬁ%ﬂ%@%ﬁﬂmg

Obrainment of patents, utility "ﬁdc’i@*‘nhd“‘x"ﬂd?mal#deﬂgns, xhe
registration of trademarks, collective, defensive and service' marks,
slogane,. commercial names, trade emblems, domain names, vegetal
varicties and denominations of origin; its renewal, assignment, change of
name or domicile, voluntary cancellation; and the registration of licenses
of vse of the above rights; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, administrative or Court
cancetiation, nultity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in generel the civil, pena),
tnd administrative suits relating to those rights; actions and suits
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/ estos derechos; acciones y procesos que pramovamos O Se nos I

promuevan. Y para que en todos los asuntos arriba determinados, puedan
sustituir este mandato, transigir, conciliar, admitir los hechos del

proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de
agentes oficiosos.
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instituted by me {us) or ageinst me (us). And that in all-the. soove miatters
they rriay substitute this Power of Attomey, compromise, conciliate, admit
the facts of the case, desist, cancel, ceceive, resign, and ratify acts done by
representatives without a power of attorney. i

Dado y firmado hoy/Given and signed this ZL‘E\' A &-q‘ e" .N\O-u‘ 1 Lo\
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. EERTIFICADO NOTAmAL‘apmvr'DUOJ

" Alos dias del mes de
de 200 ante mi, Notario Piblico o Funcionario Autorizado
de

NOTARIAL CERTIFICATE (INDIVIDUAL)

2\3

©On this - day of
200___ before me, 2 Notary Public or Attesting Official of _

comparecio(eron) personalmente

personally appeared

a quienfes) doy fe de conocer y me consta que es{son) la(s)
persona(s) firmante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal para otorgario |

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy ¥ de Moo de200 1
Comparecié(eron) ante mi
Deants € totner Jr

. I4d
quien{es) conozco personalmente y que firma(n) este
documento en representacion de la Sociedad/compaiifa

Notario Pdblico o Funcionario Autorizado —Noiary Public or Attesting Oficial

to me known, and kmown to me to be the person(s) who
cxecuted that foregoing document, and who has(have) legal
capacity to execute it,

NOTARIAL CERTIFICATE (CORPORATION)

On this_\Q4 day of

N\ ou
appeared before me )

Toene ¥, Noennen, Jr.

who{m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

200 \

denominada .
MONSANTO TECHNOLOGY LLC

.Cﬂiﬁco;
1.  Que he visto los siguientes documentos:*

Accién de Miembro Unico, firmado en
_Sa'lnt Louis, Missouri el 15/03/2001

2. Que dichos documentos prueban lo siguiente:

2.1. Que MONSANTO TECHNOLOGY "LLC

>

es una Sociedad/Compailia legalmente “constituida y existente
de acuerdo con las leyes de1 _EStado-de-Delaware,

—_—

2.2, Que el domicilio de dicha Socicdad!(fompaﬁia es _ .

800 North Lindbergh Boulevard,

. >t. Louis, Missourt 63167, Estados.

Unidos de AmBrica.

2.3. Que el objeto u objetos para los cuales se otorga el pre-sex;ge ~f

poder estin comprendidos ‘delntto del objeto social de Ia
mencionada Sociedad/Compaiiia.

2.4, Que el(los) Sr.(Sres.) Ifnnls E tk!“ﬂ [2
— Pesicleme. .

esta(n} autorizado(s) para otorgar el presente Poder,
S
_ Estado M ICE0N1 EA
Hoy__ L e Mup)

Ciudad

de 200 |

* Los documentos deben identificarse con fecha y origen

MONSANTO TECHNOLOGY LLC
I certify:

1.  That I have seen the following docurnents:*

ACTION OF SOLE MEMBER, SIGNED IN
ST. LOUIS? MISSOURI ON MARCH 15, 2001

2. That the above documents duly prove the following:

2.1. That MONSANTO TECHNOLOGY LLC

is a Corporation/Company legally constituted and in existence

in accordance with the 1 of the, State of Delaware
- ljnh:ea&l gt“:tes. 3¥sﬂmer1‘c5f T WAL

2.2, That the domicile of said Corparation/Company is
80 rth ;
. Missourt 63167
. States of America,

2.3, Thatthe pmosc.j!o;ﬁﬁﬁﬁsmmiﬁ#ﬁ%
Eykeue

of Attorney is granted(HTE

e e
purposes set forth therchiaryiarofiat e oned
Corporation/Company NEZ ¢ () g 03 N
;‘E’t ;ﬁ' e ruvead - !“
2.4. That Mr.(Messrs.) (& | XV ALRO T TEAE LS T
Dennis R. Hoéx#ohewnld gnrdibeshgen

is(are) authorized to grathapresed RHWRROL Attorgey.
City < Louis

State 3

SUN

WS
This \?j-k day of MCLM\ 2

Notario Piblico o Funcionario Autorizado -- Notary Public or Attesting Oficia s. 2 g

My Commission Expirac: Novembsr 20, 2003

* Documents must be identified with date and origin

TRACUCSION No. (50645
MATIAELVITA MeaRTELD
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. APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1.  Country: .......... reessbebenanres SO
This public document
has been signed by .......coooeiiiiiii errenns
3. actingin the eapacity of .........c.ccccvvniiii
bears the seal/stamp of ............ovoiiiiiiriri e
- Certified ! ETR -
5. At 6.the ..o,
P . OO PPPTPPR
B Noca ~
9. Seal/stamp 10. Signature ¢
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TRADUCCION OFICIAL No. 15.06/01 preparada por Maria Elvira
Martelo, traductora oficial aprobada por el Ministerioc de
Justicia mediante Resolucién No. 2879 de 1995 ¥ reconocida por

el Ministerio de Relaciones Exteriores.

{A continuacidén se traducen los sellos y legalizaciones de un
documento de Representacidén, Ratificacién y Poder escrito en
inglés y espaficl, por el cual MONSANTO TECHNOLOGY LLC,
domiciliada en 800 North Lindbergh Boulevard, St. Louis,
Missouri 63167, Estados Unidos de América, otorga poder a
EMILTO FEBRERO. GONZALQO PERDOMO, LUZ CLEMENCIA DE PAEZ Y GERMAN
CAVELIER). Dado y firmado el 21 de mayo de 2001 en St. Louis,
MO, por Denhis R. Hoerner, Jr. (Firma ilegible)}.

CERTIFICADO NOTARIAL (SOCIEDAD) en inglés y espafiol referente a
la existencia legal' de MONSANTO TECHNOLOGY LLC. Dado en la
ciudad de St. Louis, Estado de Missouri, el 18 de mayo de 2001,

(Firma) Judith A. Lorenz, Notario Piblico. (Sello notarial en

tinta) JUDITH A. LORENZ, QOtario Piblico, Estado de Missouri,

Condado de St.“Lduis"Mi ‘comisién expira el 20 q-vzaﬁggﬁ’ée .
. ’ ﬁ como n%%uuo e Ge) CIRCWLO T -

» COWBTAR QUE LA 3.
DE COM BL QEiiiN AL
HHNINC A LA VISTE ,

% o5 WoBOY
2003. (Sello seco de Judith A. Lorenz, Notario Pﬁﬁﬁ'

4

APOSTILLA
(Convencién de La Haya del 5 de octubre de 1961)
1. Pais: Estados Unidos de América

Este documento piblico

2. Ha sido firmado por JUDITH A. LORENZ

. 3. Actuando en su capacidad de NOTARIO PUBLICO



4. Lleva el sello/timbre de JUDITH A. LORENZ, NOTARIO PUBLICO

ESTADO DE MISSQURI
CERTIFICADO

En Jefferson City, Missouri,

5.
6. el 29 de mayo de 2001
7. Por Matt Blunt, Secretario de Estado, Estado de Missouri.
8. No. .63157. AR
P A A e
9. Selld: ‘8éllo del Secretario dg'Eété@o} Missouri

10. Firma: {(Firma) Matt Blunt.

-

Es traduccién fiel y completa de la cual se deja copia en esta

S RN
oficina para su confrontacién.
g
?’k_ \ ‘ .
WPC 12746-801-0Q1-3 . l’ — .—j C)O
RRDUCEION No.: Oé/O
MARIA ELVIFA MaSTELO

Traductora e Interprete Oficial

ID 3 )
: Inglés - Espoici - Inglés
Res, No, 2879 Min. Justicia
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; no nm oL CIRCuLO
AR R eo-:mm"m: WaGO COBATAROUE LA
" ' ’ 'Fromo-n CONGIDE CON B CimBGIA
aue HE TERICO A LA V'Igl

w“w,

’%09 05T 2005 S .
) s TR Eiasg
i, JUAN umucl. gg% E
' %ﬁﬁﬂﬁﬁWWMﬁﬂ%ﬁﬁ} ;EE;%E =
G\ Vi Ea
BScn- ]
S0 EE
S8 &
BEOIL B
€9 8 §
SR & Ex
RN\ ER
S S
= S8
B8 s
PE Y 8
o o



&
-
A
g
e
B

R oy err AT s A e e
' COMO NOTARIG: SEXTH DEX,
T BOGOTA

I;
S s HAGEYE AN ST F-e' |i
.o M43) PUE POR. '
¢ [z
Z <

e

4
Lr

i\

SANTAFE RE BOGO ™A,

AT st
. R ¢ i o s Pyt L Ly
R K 'Qt:-*‘. T e TR e} L
- N o ’
, M- Godny MAS LR L

E5{30N) AuTeNica@E) 8

\‘a
N
R
:'\‘

N
]

JA‘.’

. . gmmmmmwmwg
" {§ COMO MGTARIC SLNTO ORi CIACULD
L0t 0 g 20GOTA, RAGD GONSTAN GUE L4
» " ZlparncOBIA COINCIDE CON EL ORUGINALEY
bt 100 A LA VISTA

4 e
0#0CT 2003 E;a §

-~ \:
R NRR AT ey e b gl
e s
5 Card

3

:-_'_;.
AT IJ%’ bk

A 4 ] Aayion) . ¥ 4T ‘.‘E--'
"1 JUAN MANUEL BOYERG ﬂEDmﬁé
¥
K B

HRRA KTS3

A

ey
T
pi ok 2oy 4

Ak

NITARVO .
AR N R SR EVE

310

AR
oAb

34
T

=

5




»

Apostille

{(Convention da La Haye du 5 Octobre 1961)

Country: United States of America
Thig public document: :
has .been sgigned by Harriet Smith Windsor

acting in the capacity of Secretary of State of Delaware

bears the seal/stamp of Office of Secretary of State

@ ertifted

at Dover, Delaware
the eighth day of September, A.D. 2003

by Secretary of State, i)elaware Department of State

No, 0209137
Seal/Stamp: ¥ 10. Signature A
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i

. Delaware =

The First State

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
 DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "MONSANTO COMPANY",
CEANGING ITS NAME FROM "MONSANTO COMPANY" TO “PHARMACIA
CORPORATION®, FILED IN THIS OFFICE ON THE THIRTY-FIRST DAY OF
MARCH, -A.D.- 2000, AT 2:15 O'CLOCK P.M.

AT N AR RN Sy
B e df3 2AA¥D () LEL LIRCULOR

6F DOI0TA MAGLE CONSTAR Gt LA -
FOTUCOIA COMNGISE CON BL GROMNAL
GUY, T TN & LA VINTA
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Harriet Smith Windsor, Sé\getary of State

0341113 8100 AUTHENTICATION: 1784045

020316802 DATE: 05-17-02
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" FHOM RICHARDS, LAYTON & FINGER #7

CERTIFICATE OF AMENDMENT
OF
MONSANTO COMPANY
RESTATHD CERTIFICATE OF INCORPORATION

Monsanto Company (the *Corporation™), a corporation organized and cxisting under and

by virtue of the General Corporation Law of the State of Dalaware, does hereby certify thar:

l.

STATE OF DELAWARE
SECRETARY OF STATE
DIVISION OF CORPORATIONS
FILED 02:15 P 03/31/2000
001164549 — 0341113

The amendments sat forth below ta the Corporation®s Restarod Centificate of
Incorporation previcusly filed in the Office of the Secretary of State of Delaware on
October 29, 1997, have been duly adopred by the Board of Directors of the Corporation,
alﬂth:Bmdhndm:eﬂMnnwndmwumuﬂdubhmmm:mgdm
stockholders of the Carparation for consideration thereof.

Theresfter, pursuant to resolution of its Board of Directors, npeehlmﬁmlofﬂu
stockholders of said corporation was doly called and held, upon notice in sccordance with
Section 222 of the General Corporation Law of the-State of Delaware at which meeting

the necossary mumber of shaves ax roquired by stamee were voted In favar of the
amandments.

1. Articls ] theraof is amended and restated to read as follows:

ARTICLEI NAME
mmamwmumcmum

2. The first sentence of Adicle IV theceof is amended 1o read 8s follows:

The twatal number of shiarea of all classes of stock which the Corpotation shall bave
suthority to issue is 3,010,000,000 shares, to be divided tnto two classes consisting of (W)
ten miltion {10,000,000) shares of preferred stock, par valug 5.01 per shace (hereinafter
desiguated “Preferred Stock™), and (b) tree billion (3,000,000,000) shareg of cornmon
stock of a par value of $2 per chare (heteinafier designated *Common Stock™).

3. '!hlutamuofﬁm first paragraph of A
deleted. '
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4. Artiele IV, Section 1(b) is atended and restated to § flowg:=
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. () Whother the shares of guch serias chall L
voting rights provided by law, m.uso.hmm%ﬁﬁ,%z.m“mm

V. ‘l'hmnmmdmmmdnlyndnpmm' " ‘
accordance with the provis
oftthemmCommnhwormaMdDehwm. d m"fs‘”“"."”z

‘f‘ These smzndments shal] become effective as of 4:00 P.m. on March 31, 2000.
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INWI‘I'NE.SSWHEREOF Monsanto Company hummnﬁncuuﬂulembesw
%y Backaral. Back ol its authorized officer, thit st day of b4 ment ., 2000.

MONSANTO COMPANY

: L. drh
Title: Assistarrt s,mw,.,
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TRADUCCION OFICIAL No. 10.10/02a realizada por Diego Vargas, Traductor
Oficial, Resolucidén No. 0001 de 1999 del Ministerio de Justicia vy

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

Delaware

PAGINA 1
El Primer Estado

YO, "HARRIET SMITH WINDSOR, SECRETARIO DE ESTADC DEL ESTADO DE

DELAWARE, POR EL PRESENTE CERTIFICO QUE LA ADJUNTA ES UNA CCPIA FIEL

Y EXACTA DEL CERTIFICADO DE REFéRMA DE “MONSANTO COMPANY”f POR EL
CUAL SE CAMBIA SU NOMBRE DE “MOSANTO COMPANY” A “PHARMACIA

CORPORATIONﬂﬂ/%RESENTADO ANTE ESTA OFICINA EL TREINTA Y UNO DE MARZO

DE 2000 A LAS 2:15 P.M.

&
é Firma ilegible
Harriet Smith Windsor, Secretario de ,ﬁtﬁ
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CERTIFICADO DE REFORMA
DEL
CERTIFICADO DE CONSTITUCION REPLANTEADO DE

MONSANTO COMPANY
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' Monganto Company (la “Sociedad”) una sociedad 6rganizada Y
- existente seglin y en virtud de la Ley General de Sociedades del

Estado de Delaware, por el presente certifica que:

I. Las reformas planteadas a continuacién al Certificado de
Constitucién Replanteado de 1la Sociedad, anteriormente
presentado ante la oficina del Secretario de Estado de Delaware
el 29 de octubre de 1997, han sido debidamente-aprobadas por la
Junta Directiva de la Sociedad, y la Junta ha declarado que
dichas reformas son rec-omendables Y ha convocado a una reunidn

o de accionistas de la Sociedad para la consideracién de las

mismasg.

II. Posteriormente, de acuerdo a una resolucién de su Junta
Diréctiva, una reunién especial de accionistas de .dicha
sociedad fue debidamente’ convocada y <realizada, previa
notificacién en concordancia con la Seccifn 222 de 1a.1 Ley
General de Sociedades del Estado de Delaware, reunidén en la

cual el niimero necesario de acciones requerido por el estatuto

votd a favor de las reformas. TRyt
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3 ROTAR (E)
mmnmm.-\xm s.wf&x%#
E " que diga:
! ARTICULO I: NOMBRE
L
i ;. ) El nombre de la Sociedad serd Pharmacia Corpora lon
TR . .. 1 .'i :
I oo _ 2'.1 I_'.a primera oracién del Articule IV del mismo se
il ‘ ‘.‘\modlflca" para que diga: -
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El nimero total de acciones de todas las clases que la Sociedad
estard autorizada a emitir es de 3,010,000,000 acciones ias cuales
estaran divididaa. en dos clases a saber (a)diez millones
(10,000,000) Ae acciones preferencialeé con valor nominal de $.01
dSlares por accién (en adelante llamado “Acciones Preferenciales”) y
{b} tres billones({Americanos] {(3,000,000,000) de acciones ordinarias

con valor nominal de $2 dflares por accidén {en adelante llamadas

“Acciones Ordinarias”).

3. La dltima oracién del primer parrafo del Articulo IV,

Seccidn I del mismo es eliminado.

4. Articulco IV, Seccidén I(b) se reforma y replantea para

que diga lo siguienté:

ESTADO. DE DELAWARE
SECRETARIO DE ESTADO
DIVISISN DE CORPORACIONES
PRESENTADO 02:15 PM 03/31/2000

001164549 - 0341113

{b) Ya sea que las acciones de dichas tengan derechos de
voto, ademds de los derechos de voto establecidos por la ley, y si

asi fuere, los términos de dichos derechos de VOLQurewreprimmarmas

€ ooaa NOVARIG GUNTO (25 DL, c.n-.w. c-ﬂ
? LI ECIENTA, Hald 'L.;g:ﬁhrg::‘ ;:‘f

. ¥ I 'I’"-'l"ru" 5 COMninlE !
IV. Estas reformas fueron debidamente adoptadap’ ehscondordancia con
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fﬁeir 317 C{J %glt]:qidades

las disposiciocnes de la Seccién 242 de la Ley
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.ﬁ_
: '.J 3
del Estado de Delaware. pac?l.c uenoez DARATAS 3
] NDTARID (E) =
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riir de las 4:00 p.m.

V. Estas reformas entraran en vigencia
del 31 de marzo de 2000.

EN TESTIMONIO DE LO CUAL, Monsanto Comp

ha ordenado que este

';certiﬁicado sea firmado porxr Barbara L. Blackford, su oficial
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Es traduccidén fiel y completa de la cual se

N\

Firma Ilegible ?q

Nombre: Barbara L. Blackford

Cargo: Subsecretaria

Apostilla

(Convention de La Haye du 5 Octubre 1961)

Pafs: Estados Unidos de América
Este documento pﬁblica:
ha sido firmado por Harriet Smith Windsor

actuando en calidad de Secretario de Estado de Delaware

lleva el sello/estampilla de la Oficina del Secretario de Estado

Certificado

en Dover, Delaware
el ocho de Septiembre de 2003

por el Secretario de Estado, Departamento de Estado de Delaware

No. 0209137/

Sello/estampilla: 10. Firma:

‘b l‘ei':w * Eid y‘_‘\—' .“'I "‘MPR .‘ Yy

B ONG NoTanE SFETe (&; ta, CIRCULOIE

ﬁ" % DE £OOGTS, HASS RANLTAR QU LA
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17 OCT 2003 1o
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ar l~de;Estado~u X

%W'@

eja copia en esta

oficina para su confrontacidn.

DVZ/ID-4919/WPCL002G/COLO 12746-803-001- 14;25;6 F. V/GAS .

CIAL
TRADUCTOR E INTERPRETE OF1
ESPARIOL - INGLES — INGLES - ESPAROY
RES, 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICIA
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Apostille

{Convention de La Haye du 5 octobre 1961)

1. Country: United States of America

This public document

' Wl
2. has been signed by MICHELLE LUDWIG

NOTARY PUBLIC

3. acting in the capacity of

MICHELLE LUDWIG-NOTARY PUBLIC-STATE OF MISSOURI

4. bears the seal/stamp of

SEPTEMBER

2003

Certified
5. at Jefferson City, Missouri
6. the 12th day of
7. by Matt Blunt, Secretary of State, State of Missouri
8. No. 95283
9. Seal/Stamp

10. Signature:

. W\m%&w

Comm. 48 (12-2000)
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© Fpostille

{Convention de La Hays du 5 Octobre 1961)

1. Country: United States of America
This public document
2. has been signed by Gloria D'Amico

3. acting in the capacity of County Clerk

4. bears the seal/stamp of the county of Queens

Certified

At New York, New York 6. the 10th day of September 2003

5.
7. by Special Deputy Secretary of State, State of New York
8. No. NYC-10083722B
9.  Seal/Stamp ' 10.  Signature
b @“-‘
James Bizzarri
Special Deputy Secret
of i u-'l":'z'-:'.--a... N IR T e s iy g
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* STATE OF Naws Yer i §
§ss.
COUNTY OF M@ Yec K §
SUBSCRIBED AND SWORN BEFORE ME, the undersigned authority, on this
L) dayof _Augusy 4+ , 2003, personally appeared J. Trevor Lumb,
known to me to be the person whose name is subscribed to the foregoing instrument
on behalf of Pharmacia Corporation (formerly Monsanto Company), and
acknowledged to me that he is authorized to validly sign alone such an assignment on
behalf of said company.
Notary  posALBA OLVERI
Notary Public, State of New York
No. 01016085628
Qualified in Queens County
Certificate Flied in New York Cou%-
Commission Explres December 30, =06
® - arEorMssoun §
§ ss.
COUNTY OF ST. LOUIS §

- SUBSCRIBED AND~SWORN BEFORE ME, the undersigned authority, on this

day of quyt , 2003, perscnally appeared Thomas P.

McBride, known to me to be the person whose name is subscribed to the foregoing

instrument on behalf of Monsanto Technology LLC, and acknowledged to me that he
is authorized to validly sign alone such an assignment on behalf of said company.
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The undersigned Pharmacia Corporation, El suscrito _Pharmacta Corporation (ante"ﬂ or-
(formerly Monsanto Company, by virtue of a .menteé conactdo come ‘Morisanto Cnm;an ’

certificate of name change dated March 31, "'"Edél?caqedaﬂ'heceﬁéﬂﬁadalqﬁaﬁ%m Oeﬁ)nombre

2000) _ "
de Delaware, EEUD

DOCUMENT OF ASSIGNMENT OF
PATENT

DOCUMENTO DE TRASPASO DE
" PATENTE

ASSIGNMENT CESION

acting as a corporation
con domicilio en
of Delaware, 1).8.A, .
800 North ‘Lindbergh Bouleyard

with domicile in St. Louis, Misseurt 63167 EEUU

800 North Lindbergh Boulevard
St. Louis, Missouri 63167, U.S.A.

hereby declares that it assigns all rights of
ownership as well as all rights and privileges
rclating thereto without exception over the
following patents of invention in Colombia:

Application No. 29094;
Application No. 29094A;
and  Application No. 29094B
to Monsanto Technology LLC

domiciled in
300 North Lindbergh Boulevard
S§t. Louis, Missouri 63167, U.S.A.

The assignor and the assignee sign this
document as proof of their acceptance of the
assignment.

Given and signed onthe Q. \ day of
ALg Sy 2003

_ Yhonchumd
Signature of assig!Tor,

PHARMACIA CORPORATION
J. Trevor Lumb

AT

Signature of assignee,
MONSANTO TECHNOLOGY LLC
Thomas P. McBride
Deputy Associate General Counsel - [P

Notarization and Legalization Required

H: SIMOTIHOILDOS)

declara por el presente documento que cede .
todos los derechos de propiedad que le
carrespondan, asi como las prerrogativas, sin
excepcién alguna, sobre la siguiente patente de
invencién en Colombia:

Solfcitad No. 29094/

Solicitud No. 29094A
SeTteitud Ne. 290948

® Monsanto Teechnology LLC
domiciliada en .

800 Nerth ‘Lindbergh Boujevard
St. Leuts, Missourt 63167 EEUU

El" cedente y el cesionario firman este
documento como prueba de su aceptacién de
la cesidn,

Dado y firmado a los - 21 =  diasdel
mes de Agosto ~ de2003.

Firma del cedente

" Ve A s o
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~ 'TRADUCCISN OFICIAL No 10.10/03b realizada por Diego Vargas, Traductor

Oficial, Resolucién No.. 0001 de 1999 del Ministerio de Justicia vy

registrado ante el Ministerio de Relacicnes Exteriores de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento de Traepasc de Patente escrito en inglés y espafiocl por
medio del cual Pharmacia Corporation (anteriormente conocida como
Monsanto Company), una sociedad de Delaware, con domicilio en 800
North Lindbergh Boulevard, St. Louis, Missouri 63167, Estados Unidos
de América cede las siguientes solicitudes de patente en Colombia:
Solicitud No. 29094, Solicitud No. 29094A y Solicitud No. 29024B a
la compafiia MONSANTCO TECHNOLOGY LLC domiciliada en el 800 North
Lindbergh Boulevard, St. Louig, Missouri 63167, Estados Unidos de
América.

Dado y firmado el 21 de agosto de 2003.

Firma Ilegible Firma Ilegible
Firma del Cedente Firma del Cesionario
PHARMACTA CORPORATION MONSANTO TECHNQOLOGY LLC
J. Trevor Lumb Thomas P. McBride
Subsecretario ' Asesor Legal General Asociado Suplente - PI
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SUSCRITO Y JURAMENTADO ANTE MI, la suscrita
Agosto_de 2003, personalmente comparecid J. Trevor Lumb, quien sé
que fue la persona cuyo nombre estd suscrito en el anterior

instrumento a nombre de Pharmacia Corporation (anteriormente



Monsanto Company), y reconocié ante mi que &l estd debidamente

autorizado para firmar solo dicha cesidén a nombre de dicha compafiia.

Firma Ilegible

Notario

ROSALBA OLIVERI
Notario Piblico, Estado de Nueva York
No.0lOL60BS628
Calificado en el Condado de Queens
Certificado Presentado en el Condado de Nueva York
Mi Comisidn Vence Diciembre 30 de 2006

(Anexo)
Estado de Nuewva York, ) 78916 Forma 1
Condado de Nueva York: )Declaracién Juramentada

Yo, GLORIA D’'AMICO, Secretario del Condado de Queens vy
Secretario de la Corte Suprema en y para dicho condado, siendo el
mismo un tribunal de registro que tiene por ley un sello, POR EL
PRESENTE CERTIFICC QUE

Rogalba Oliveri

cuyo nombre estd suscrito en el anexo instrumento original ha sido
comisionada y calificada como NOTARIO PUBLICO

y ha presentado su firma autégrafa en esta oficina y que al momento

SES L e L/ ETTaTREaba

v CONSTRAR CUE LA :

de tomar dicha prueba o reconocimiento o juraﬁg

N ll.ll?)ﬁi io'r' EL oriamMAL
JﬁNuev »?B{kﬁpara
17 0CT 2003 1.
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debidamente autorizada por las leyes del Estadec

.’-.F 1
f.
W
ik

[ "‘f(-

. B ,_.\‘.. -3, ‘.g
o MENDIT AARa IAe
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el
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certificado .de prueba o reconocimiento o Jjyramen con la firma
autégrafa presentada ante esta oficina por dicRo, funcionario piblico

y €1 considera que la firma en el documento original es auténtica.

EN TESTIMONIO DE LO CUAL, he firmado y colocado mi sello oficial al

presente hoy



Firma ilegible

Secretario de 0odxdo, Condado de Queens

A}d ostilla
{Convention de La Haye du 5 Octubre 1961)

1. Pais: Estados Unidos de América
Este documento piblico
2. ha sido firmado pof Gloria D’'Amico
3. actuando en calidad de Secretario de Condado

4, lleva el sello/estampilla del condado de Queens
Certificado:

5. en Nueva York, Nueva York 6. el 10 de Septiembre de 2003
7. por el Suplente Especial del Secretario de Estado, Estado de Nueva York

-
8. NO. NYC-10083722B .

9, Sello/estampilla: 10. Firma: B’Péd‘r VARBA‘“ .
e8Tap TRADUCTOR £ INTERPRETE OFICIAL
oog\. o o : . ESPARIOL - INGLES ~ INGLES - ESPANOL
> 3 RES, 0001 DE ENERO 4 DE 1999
™
: E Firma ilegible i MINISTERIO DE JUSTICIA
s I James Bizzarri %‘:ﬁ.ﬁi e At v .“..-‘?.’“Eﬁfo
® $ ‘t':‘:.l SRATN, vl GORSYAR it AA ¢
% 2 Suplente Especial de
ESTADQ DE MISSOURI §
§ Declaracién Jurameng
CONDADO DE SAN LOQUIS 8

SUSCRITO Y JURAMENTADO ANTE MI, la suscrita autoridad, hoy 29 de
Agogto de 2003, personalmente comparecid Thomas P. McBride, quien sé
que fue la persona cuyo nombre estd suscrito en el anterior

instrumento a nombre de Monsanto Technology LLC, y reconocid ante mf
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que &1 estid debidamente autorizado para firmar solo dicha cesién a

. nombre de dicha compafifa.

Firma Ilegible

Notario -

MICHELLE LUDWIG
Condade de San Louis
Mi Comisién Vence
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COMPOSITION AND METHOD FOR TREATING PLANTS WITH
EXOGENOUS CHEMICALS

BACKGROUND OF THE INVENTION

This invention relates to formulations and methods for enhancing the efficacy of exogenous
chemicals used in treating plants. An exogenous chemicel, as defined herein, is any chemical substance,
whether naturaily or synthetically derived, which (a) has biological activity or is capable of releasing in a
plant an ion, moiety or derivative which has biological activity, and (b) is applied to a plant with the
intent or result that the chemical substance or its biologically active ion, moiety or derivative enter living
celis or tissues of the plant and elicit a stimulatory, inhibitory, regulatory, therapeutic, toxic or lethal -
response in the plant itself or in a pathogen, parasite or feeding organism present in or on the plant.
Examples of exogenous chemical substances include, but are not limited to, chemical pesticides (such as
herbicides, algicides. fungicides, bactericides, viricides, insecticides, aphicides, miticides, nematicides,
molluscicides, and the like), plant growth regulators, fertilizers and nutrients, gametocides, defoliants,
desiccants, mixtures thereof, and the like.

Exogenous chemicals, including foliar-applied herbicides, have at times been formulated with
surfactants, so that when water is added, the resulting sprayable composition is more easily and
effectively retained on the foliage (e.g., the leaves or other photosynthesizing organs) of plants.
Surfactants can also bring other benefits, including improved contact of spray droplets with a waxy leaf
surface and, in some cases, impraved penetration of the accompanying exogenous chemical into the
interior of leaves. Through these and perha];s other effects, surfactants have long bcer'l known to increase
the biological effectiveness of herbicide compositions or other compositions of exogcnous chcmicals,
phos;:honomethylglycme) has been forrnulated wnth surfactants such as polyoxyalkylenc-rypc surfactants]
mcludmg, among other surfactants polyoxyalkylene alkylammes Commercml formulations of
glyphosate herbicide marketed under the trademark ROUNDUP® have been formulated with a surfactant
composition based on such a polyoxyalkylene alkylamine, in particular a polyethoxylated tallowamine,
this surfactant composition being identified as MON 0818. Surfactants have generally been combined '
with glyphosate or other exogenous chemicals either in a commercial concentrate (herein referred to as a
“coformulation™), or in a diluted mixture that is prepared from separate compasitions, one comprising an
exogenous chemical (e.g. glyphosate) and another comprising surfactant, prior to use in the field (i.e.,a
tank mix).

Various combinations of exogenous chemicals and surfactants or other adjuvants have been
tested in the past. In some instances, the addition of a particular surfactant has not produced uniformiy

positive or negative changes in the effect of the exogenous chemical on the plant (e.g., a surfactant that -
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may enhance the activity of a particular herbicide on certain weeds may interfere with, or antagonize, the
herbicidal efficacy on another weed species).

Some surfactants tend to degrade fairly rapidly in aqueous solutions. As a result, surfactants that
exhibit this property can only be used effectively in tank mixes (i.e., mixed with the other ingredients in
solution or dispersion in the tank soon before spraying is to occur), rather than being coformulated in an
aqueous composition with the other ingredients in the first instance. This lack of stebility, or inadequate
shelf-life, has hindered the use of certain surfactants in some exogenous chemical formulations.

Other surfactants, though chemically stable, are physically incompatible with certain exogenous
chemicals, particularly in concentrate coformulstions. For example, most classes of nonionic surfactant,
including polyoxyethylene alkylether surfactants, do not tolerate solutions of high ionic strength, as for
example in 2 concentrated aqueous solution of a salt of glyphosate, Physical incompatibility can also
lead to inadequate shelf-life. Other problems that can arise from such incompatibility include the
formarion of aggrepates large enough to interfere with-commercial handling and application, for example
by blocking spray nozzles.

Another problem that has been observed in the past is the effect of environmental conditionson
uptake of an exogenous chemical composition into foliage of a plant. For example, conditions such as
temperature, relative humidity, presence or absence of sunlight, and health of the plant to be treated, can
affect the uptake of a herbicide into the plant. As a result, spraying exactly the same herbicidal
compaosition in two different situations can result in different herbicidal control of the sprayed plants.

One consequence of the above-described variability is that often a higher rate of herbicide per
unit area is applied than might actually be required in that situation, in order to be certain that adequate
control of undesired plants will be achieved. For similar reasons, other foliar-applied exogenous
chemicalis are also typically applied at significantly higher rates than needed to give the desireci .
biological effect in the particular situation where they are used, to allow for the natural variability that
exists in efficiency of foliar uptake. A need therefore exists for compositions of exogenous chemic;ls
that, through more efficient uptake into plant foliage, allow reduced use rates.

Many exogenons chemicals are commercially packaged as a liquid cloncentrate that contains a
significant amount of water. The packaged concentrate is shipped to distributors or retailers. Ultimately
the packaged concentrate ends up in the hands of an end user, who further dilutes the concentrate by
adding water in accordance with label instructions on the paékage. The dilute composition thus prepared
is then sprayed on plants. .

A significant portion of the cost of such packaged concentrates is the cost of transporting the
concentrate from the manufacturing site to the location where the end user purchases it. Any liquid
concentrate formuiation that contained relatively less water and thus more exogenous chemicai would
reduce the cost per unit amount of exogenous chemical, However, one important limit on the ability of
the manufacturer to increase the loading of the exogenous chemical in the concentrate is the stability of -
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that formulation. With some combinations of ingredients, a limit will be reached at which any further
reduction of water content in the concentrate will cause it to become unstable (e.g., 1o separate into
discrete layers), which may make it commercially unacceptable.

Accordingly, a need exists for improved formulations of exogenous chemicals, particularly
herbicides, that are stable, eﬂ'e.ctive. less sensitive to environmental conditions, and permit the use of
reduced amounts of exogencus chemical to achieve the desired biological effect in or on plants. A need
also exists for stable liquid concentrate formulations of exogenous chemicals that contain less water and
more exogenous chemical than prior art concentrates.

SUMMARY OF THE INVENTION

The present invention relates to novel methods and compositions wherein exogenous chemicals
are applied to plants to generate a desired biological response.

?ne embodiment o_f thc;: pre;ent mventlon isa plant m:atment composmon that T compnses (a) an

exogendus chemital and'(b) an ‘alkylether surfnctant or m:xture of such surfactams havmg lhe formula

‘__.__-- C —— .

{ R%O-(CH,CH0){(CHICH;)CH;O)R" =~ _ e

- —-—- - = e

wherem R"%isan alkyl or atkenyl group havmg abox'n 16to about 22 carbon atoms. n is an average
number of about 10 to about 100, m is an average number of 0 to about 5 and RPis hydrogen or C, 4.
alkyl. The alkylether surfactant or mixture thereof is present in an amoumt such that the weight/weight
ratio of said alkylether surfactant or mixture of such surfactants to the exogenous chemical is about 1:3
to about 1:100. The term “alkylether” as used herein should be understood to include alkenylether
surfactants. Preferably R'2is a saturated straight-chain alkyl group, R"is hydrogen, m is 0 and n is from
about 10 to about 40, more preferably from about 20 to about 40. Most preferably the alkylether
surfactant is a polyoxyvethylene cetyl or stearyl ether or mixture thereof having 20-40 moles of ethylene
oxide (EO). '

In one embodiment, the composition is an aqueous concentrate further comprising water and an
amount of a solid inorganic particulate colloidal material effective to stabilize the composition, said
composition not exhibiting phase separation over a period of time T as defined below when stored in a
closed container at a temperature in the range from about 15°C to about 30°C; wherein the exogenous
chemical and the surfactant are present at concentration-is in the absolute or reiative 10 each other such.
that, in the absence of the colloidal material, phase separation would occur during said period of time T.

The period of time T over which & composition can be observed to determine if phase separation
occurs is in the range from about 1 hour to about 60 days. “Phase separation” in the present context
means separation of at jeast part of the surfactant component from other ingredients of the composition
as a distinct phase. The particulate coiloidal material preferably is present in an amount between about
0.01% and about 5% by weight, more preferably between about 0.5% and about 2.5% by weight, of the
composition. By “aqueous concentrate” is meant a composition comprising water and from about 10%

to about 60% by weight of the exogenous chemical.
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Examples of suitable soiid particulate colloidal materiats include inorganic oxides such as silicon
oxides, aluminum oxides, titanium oxides, and mixtures thereof. Preferably the particulate colloidal
material has an average specific surface area of about 50 to about 400 m?/g, more preferably about 180 to
about 400 m?/g. In one particular embodiment, the particulate colloidal material has a bimodal
distribution of specific surface area whereby a first component of the colloidal material has an average
specific surface area of about 50 to about 150 m%/g and a second component of the colloidal material has !
an average specific surface area of about 180 to about 400 mzlg

fln another" embodlmem of thie mvcntlon' compos:tlons are prov:ded compnsmg (a) an, e-mgenou's

-

rchemlcal (b) an alkvlether surfactant or mixture uf such surfact_nnts havuig the formula shown abnvc,
\and "(€)a<ompound of fonnula —
R"-CO-A-R! %4

wherein R' is a hydrocarbyl group having about 5 to about 21 carbon atoms, RPisa hydrocarby! group

having 1 to about 14 carbon atoms, the total number of carbon atoms in R'* and R*? is about 11 to about
27,and A is O or NH. R™ preferably has about 11 to about 21 carbon atoms, R" preferably has 1 to
about 6 carbon atoms and A is preferably O. The aqueous composition in embodiments comprising a
compound of formula VII preferably is an emulsion comprising an oil phase that comgrises. said secqnd

excipient for example & water-in-oil-in-water multiple emulsion or &n oil-in-water emulsion.

A compasition comprising-a-compound of formula VI can, if desired or necessary, further

comprise an amount of solid inorganic particulate colloidel material effective to stabilize the
composition, exactly as defined abave.-

In certain preferred embodiments of the present invention, the compound (c) is a C,_y alkyl ester
of a C,y_ 4 fatty acid, more preferably a C,_4 alkyl ester of a C,;.,, saturated fatty acid. Propyl, isopropyl
or butyl esters of C,,. 4 fatty acids, such as butyl stearate, are especially preferred. '

A wide variety of exogenous chemicals can be used in the compositions and methods of the.
present invention. A preferred class is foliar-applied exogenous chemicals, i.e. exogenous chemicals that
are normaliy applied post-emergence to foliage of plants. A preferred subclass of foliar-applied -
exogenous chemicals is those that are water-soluble. By “water-soluble” in this context is meant having
a solubility in distilied water at 25°C greater than about 1% by weight. Especially prefetred water-
soluble exogenous chemicals are salts that have an anion portion and a cation portion. In one ’
embodiment of the invention, at least one of the anion and cation portions is hiologically active and has a
molecular weight of less than about 300, Particular examples of such exogenous chemicals where the
cation portion is biologically active are paraquat, diquat and chlormequat. More commeonty it is the
anion portion that is biologically active.

Another preferred subclass of exogenous chemicals is those that exhibit systemic biological
activity in the plant. Within this subclass, an especially preferred group of exogenous chemicals is N-

phosphonomethylglycine and its herbicidal derivatives. N-phosphonomethylglycine, often referred to by .
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preferably at least about 15%.

The compositions and methods of the present invention have a number of advantages. They
provide enhanced biological activity of exogenous chemicats in or on plants in comparison with prior
formulations, either in terms of greater ultimate biclogical eﬁ'eci. or obtaining an equivalent biological

‘effect while using a reduced application rate of exogenous chemical. Certain herbicide farmulations of
the present invention can avoid antagonism that has been observe.r:l in some prior art herbicide
formulations, and can minimize quick production of necrotic lesions on leaves that in some situations
hinder overall translocation of herbicide in the plant. Certain herbicide compositions of the invention
modify the spectrum of activity of the herbicide across a range of plant species. For example, certain
formulations of the present invention containing glyphosate can provide pood herbicidal activity against
broadleaf weeds while not losing any herbicidal effectiveness on narrowleaf weeds. Others can enhance
herbicidal effectiveness on narrowleaf weeds to a greater extent than on broadleaf weeds. Still others

can have enhanced effectiveness which is specific to a narrow range of species or even a single species,

Tt
alkylether surfaclant in relatlon 1o.the.at amount of “exogenons’ chem:cal employed This makes the ™
___.-—-'\-n-_*-.-——--——"“"'_ ——r i L a"

£0 compomt:ons andThethods of t!le prcscnt invention relauvely mexpens:ve a.nd also tends to Teduce

n— mm—

it
mstabnhty_problems ifi speclt' C compos:tmns where the alkylethcr surfactant is phys:cally mcompatlble _

- b e b = mm - LA e Amm— s —_—

§ il
l..'-wnh the ¢ exogenous chemicai. (e g:,-in-solutions of-high ionic-strength,.such as concentrated glyphosate

e res— ——,

salt solutions).

Even at the low concentrations of the excipient substances used in the present invention, there
may be limits on the maximum concentration of exogenous chemical that can be used without causing
compatibility problems (e.g., separation of the composition into discrete layers). In some preferred
embodiments of the invention, composition stability at high loadings of exogencus chemical is
maintained by adding other ingredients such as, for example, colloidal particulates. Some compositions
of the present invention exhibit enhanced biological activity and have a higher loading of exogenous
chemical than possible in prior art compositions.

Further, compositions of the present invention are less sensitive in some instances to
environmental conditions such as relative humidity at the time of application to the plant. Also, the
present invention allows the use of smaller amounts of herbicides or other pesticides, while still
obtaining the required degree of control of weeds or other undesired organisms.

DESCRIFTION OF ILLUSTRATIVE EMBODIMENTS

Examples of exogenous chemical substances that can be included in compositions of the present
invention include, but are not limited to, chemical pesticides (such as herbicides, algicides, fungicides,
bactericides. viricides, insecticides, aphicides, miticides, nematicides, molluscicides and the like), plant
growth regulators, fertilizers and nutrients, gametocides, defoliants, desiccants, mixtures thereof and the

like. In one embodiment of the invention, the exogenous chemical is polar.
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A preferred group of exogenous chemicals are those that are normaliy applied post-emergence to
the foliage of plants, i.c. foliar-applied exogenous chemicals.

Some exogenous chemicals useful in the present invention are water-soluble, for example salts
that comprise biologically active ions, and also comprise counterions, which may be biologically inert or
relatively inactive. A particularly preferred group of these water-soluble exogenous chemicals or their
biologically active ions or moieties are systemic in plants, that is, they are to some extent translocated
from the point of entry in the foliage to other parts of the plant where they can exert their desired
biclogical effect. Especially preferred among these are herbicides, plant growth regulators and
nematicides, particularly those that have a molecular weight, excluding counterions, of less than about
300. More especially preferred among these are exogenous chemical compounds having one or more
functional groups selected from amine, carboxylate, phosphonate and phosphinate groups.

Among such compounds, an even more preferred group are herbicidal or plant growth regulating
exogenous chemical compounds having at least one of each of amine, carboxylate, and either
phosphonate or phosphinate functional groups. Salts of N-phosphonomethylglycine are exampies of this
group of exogenous chemicals. Further examples include salts of glufosinate, for instance the
ammonium salt (ammonium DL-homoalanin-4-yl (methyl) phosphinate).

Another preferred group of exogenous themicals which can be applied by the method of the
invention are nematicides such as those disclosed in U.S. Patent No. 5,389,680, the disclosure of which
is incorporated herein by reference. Preferred nematicides of this group are salts of 3,4,4-trifluoro-3-
butenoic acid or of N-{3,4,4-triflucro-1-oxo-3-butenyl)glycine.

Exogenous chemicals which can usefully be applied by the method of the present invention are
normally, but not exclusively, those which are expected to have a beneficial effect on the overall growth
or yield of desired plants such as crops, or a deleterious or lethal effect on the growth of undesirable
plants such as weeds. The method of the present invention is particulariy useful for herbicides, especially

those that are normally applied post-emergence 1o the foliage of unwanted vegetation.

' Herbicides which can be applied by the method of the present invention include but are not

08

limited to any listed in standard reference works such as the “Herbicide Handbook,” Weed Sgjence
Society of America, 1994, 7th Edition. or the “Ferm Chemicals Handbook,” Meister Publishing
Company, 1997 Edition. Illustratively these herbicides include acetanilides such as acetochlor, alachior
and metolachlor, aminotriazole, asulam, bentazon, bialaphos, bipyridyls such as paraquat, bromacil,
cyclohexenones such as clethodim and sethoxydim, dicamba, diflufenican, dinitroanilines such as
pendimethalin, diphenylethers such as acifluorfen, fomesafen and oxyfluorfen, fatty acids such as Co.1g
fatty acids, fosamine. flupoxam, glufosinate, glyphosate, hydroxybenzonitriles such as bromoxynil,
imidazolinones such as imazaquin and imazethuﬁyr, isoxaben, norflurazon, phenoxies such as 2,4-D,
phenoxypropionates such as diclofop, ﬂ';mzifop and quizalofop, picloram, propanil, substituted ureas
such as fluometuron and isoproturon, sulfonylureas such as chlorimuron, chiorsulfuron. halosulfuron,

7
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metsulfuron, primisulfuron, sulfometuron and sulfosulfuron, thiocarbamates such as triallate, triazines
such as atrazine and metribuzin, and triclopyr. Herbicidally active derivatives of any known herbicide
gre also within the scope of the present invention. A herbicidally active derivative is any compound
which is a minor structural modification, most commonly but not restrictively a salt or ester, of a known
herbicide. These compounds retain the essential activity of the parent herbicide, but may not necessarily
have a potency equal to that of the parent herbicide. These compounds may convert to the parent
herbicide before or after they enter the treated plant. Mu&u_t-_'-e-g:or égfom-t_llg.!iéils of & hetbicide with
other jngredients,-or of more than one pmbi_éjde; in'qi -!ilgggisq be employed. J T -

An especially preferred herbicide is N-phosphonomethylglycine (glyphosate), a salt, adduct or
ester thereof, or a compound which is converted to glyphosate in plant tissues or which otherwise -
provides glyphosate ion. Glyphosate salts that can be used according to this invention include bt are not
restricted to alkali metal, for example sodium and potassium, salts; ammonium salt; alkylamine, for
example dimethylamine and isopropylamine. saits; alkanolamine, for example ethanolamine, salts:
alkylsulfonium, for example trimethylsulforium, salts; sulfoxonium saks; and mixtures thereof. The
herbicidal compositions sold by Monsanto Company as ROUNDUP® and ACCORD® contain the
monoisopropylamine (IPA) salt of N-phosphonomethylglycine. The herbicidal compositions sold by
Monsanto Compeny as ROUNDUP® Dry and RIVAL® contain the moncammonium salt of
N-phosphonomethylglycine. The herbicidal composition sold by Monsanto Company as ROUNDUP®
Geoforce contains the monosodium salt of N-phosphonomethylglycine. The herbicidal composition sold
by Zeneca as TOUCHDOWN® contains the trimethylsulfonium salt of N-phosphonomethylglycine. The
herbicidal properties of N—phos.phonomelhylglycine and its derivatives were first discovered by Franz,
then disclosed and patented in U.S. Patent 3,799,758, issued March 26, 1974. A number of herbicidal
salts of N-phosphonomethylglycine were patented by Franz in U.S, Patent 4,405,531, issued September
20, 1983, The disciosures of both of these patents are hereby incorporated by reference.

Because the commerciaily most important herbicidal derivatives of N-phosphonomethylglycine
are certain salts thereof, the glyphosate compositions uscful in the present invention will be described in
more detail with respect to such salts. These salts are well known and include ammonium, IPA, alkali
metal (such as the mono-, di-, and trisodium salts, and the mono-, di-, and tripotassium salts), and
trimethylsulfonium salts. Saits of N-phosphonomethylglycine are commercially significant in part
because they are water soluble. The salts listed immediately above are highly water soluble, thereby
allowing for highly concentrated solutions that can be diluted at the site of use. In accordance with the
method of this invention as it pertains to glyphosate herbicide. an aqueous solution containing a
herbicidally effective amount of glyphosate and other components in accordance with the invention is
applied to foliage of plants. Such an aqueous sotution can be obtained by dilution of a concentrated
glyphosate salt solution with water, or dissolution or dispersion in water of a dry (¢.g. granular, powder,

tablet or briquette) glyphosate formulation.
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Exogenous chemicals shoulfd be applied to plants at a rate sufficient to give the Hesired biological
effect. These application rates are usually expressed as amount of exogenous chemical per unit area
treated, e.g. grams per hectare (g/ha). What constitutes a “desired effect” varies according to the
standards and practice of those who investigate, develop, market and use a specific class of exogenous
5 chemicals. For example, in the case of a herbicide, the amount applied per unit arca to give §5% control
of a plant species as measured by growth reduction or mortality is often used to define a commerciaily
effective rate.
Herbicidal effectiveness is one of the biological effects that can be enhanced through this
invention. “Herbicidal effectiveness,” as used herein, refers to any observable measure of control of plant
10 growth, which can include one or more of the actions of (1) killing, (2) inhibiting growth, reproduction
or proliferation, and (3) removing, destroying, or ctherwise diminishing the occurrence and activity of
plants,
The herbicidal effectiveness data set forth herein report “inhibition” as a percentage following a
standard procedure in the art which reflects a visual assessment of plant mortality and growth reduction
15 by comparison with untreated plants, made by technicians specially trained to make and record such
observations. I[n all cases, a single technician makes all assessments of percent inhibition within any one
experiment or trial. Such measurements are relied upon and regularly reported by Monsanto Company in
the course of its herbicide business.
The selection of application rates that are biclogically effective for a specific exogenous
20  chemigalis within the skill of the ordinary agricujwiral scigptist. Those of skill in the art will likewise

recognize that individual plant conditions, weather and growing conditions, as well as the specific

exogenous chemical and formulation thereof selected, will affect the efficacy achieved in practicing this
. invention. Useful application rates for exogenous chemicals employed can depend upon all of the above
conditions. With respect to the use of the method of this invention for glyphosate herbicide, much
23 information is known about appropriate application rates, Over two decades of glyphosate usc and
puhhg ed studies rolating to such use have provided abundant information from which a weed control

ar_species at

 particular growth stages in panicular environmental conditions.
\._. Herbicidal compositions of glyphosate or derivatives thereof are used to control e very wide

36 variety of plants worldwide. Such compositions can be applied to a plant in a herbicidally effective
amount, and can effectively control one or more plant species of one or more of the following genera
without restriction: Abutilon, Amaranthus, Artemisia, Asclepias, Avena, Axonopus, Borreria, Brachiaria,
Brassica, Bromus, Chenopodium, Cirsium, Commelina, Convolvulus, Cynodon, Cyperus, Digitaria,
Echinochloa, Eleusine, Elymus, Equisetum, Erodium, Helianthus. Impcrnia, Ipomoea, Kochia, Lolium,

35 Malva, Oryza, Ottochioa, Panicum, Paspalum, Phalaris, Phragmites, Polygonum, Portulaca, Pteridium,
Pueraria, Rubus, Salsola, Setaria, Sida, Sinapis, Sorghum, Triticum. Typha, Ulex. Xanthium. and Zea.

9
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Particularly important species for which glyphosate compositions are used are exemplified

without limitation by the foliowing:

Annual broadleaves:
velvetleaf (Abutilon theophrasti)
pigweed { Amaranthus spp.)

butionweed (Borreria spp.)

oilseed rape, canola, indian mustard, etc. (Brassica spp.)

commelina (Commelina spp.)
filaree (Erodium spp.)
sunflower (Helianthus spp.)
mominggiory {Ipomoea spp.)
kochia (Kochia scoparia)

mallow (Malva spp.)

wild buckwheat, smartweed, etc. (Polygonum spp.)

purslane (Portulaca spp.)
russian thistle (Salsola spp.)
sida (Sida spp.)

wild mustard (Sinapis arvensis)

cocklebur (Xanthium spp.)

Annual narrowleaves:

wild oat {Avena fatua)

carpetgrass (Axonopus spp.)

downy brome (Bromus tectorum)
crabgrass (Digitaria spp.)
bamnyardgrass (Echinochloa crus-galli)
goosegrass (Eleusine indica)

annual ryegrass (Lolium multifiorum)
rice (Oryza sativa)

oftochloa {Ottochloa nodosa)
bahiagrass (Paspaium notatum)
canarygrass (Phalaris spp.)
foxtail (Setaria spp.) _
wheat (Triticum aestivum)

com (Zea mays)

10
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Perennial broadleaves:

mugwort (Artemisia spp.)

milkweed (Asclepias spp.)

canada thistle (Cirsium arvense)

field bindweed (Convolvulus arvensis)

kudzu (Pueraria spp.)

Perennial narrowleaves:

brachiaria (Brachiaria spp.)
bermudagrass (Cynodon dactylon)
yellow nutsedge (Cyperus esculentus)
purple nutsedge (C. rotundus)
quackgrass (Elymus repens)

ialang (Imperata cylindrica)
perennial ryegrass {Lolium perenne)
guineagrass (Panicum maximum)
dallisgrass (Paspatum dilatatum)
reed (Phragmites spp.)
johnsongrass {Sorghum halepense)

cattail (Typha spp.)

Other perennials:

horsetail (Equisetum spp.)
bracken (Pteridium aquilinum)
blackberry (Rubus spp.)

gorse (Ulex europacus)

Thus, the method of the present invention, as it pertains to glyphosate herbicide, can be useful on
any of the above species.

Effectiveness in greenhouse tests. usually at exogenous chemical rates lower than those normally
cffective in the field, is a proven indicator of consistency of field performance at normal uge rates.
However, even the most promising composition sometimes fails to exhibit enhanced performance in
individual greenhouse tests. As illustrated in the Examples herein, a pattern of enhancement emerges
over & series of greenhouse tests; when such a pattern is identified this is strong evidence of biological
enhancement that will be useful in the field.

Compositions of the present invention include one or more long-chain alkylether surfactants

11
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having the formula VI above. R'? can be branched or unbranched. saturated or unsaturated. R' is

preferably straight chain saturated C,, alky! (cetyi) or straight chain saturated C,3 alkyl (stearyl). In

preferred zlkylethers m is 0, n is an average number from about 20 to about 40 and R"? is preferably

hydrogen. ﬂhmmg.'especigl.Iy;prqferred-alky_lethgr‘surfactamsar:-ﬁw;ridentiﬁed-in-the.lmernationa!L
CosmeticAngredient Difeciory as ceteth-20, cetearcth-20; ceteareth=27; steareth=20and steareth-30. _)

et e

Aqueous concentrate compositions in some circumstances are limited in the -degree to which an
exogenous chemical such as glyphosate can be loaded. At some point, as the loading of exogenous
chemical is increased, the composition will not remain suitably stable. Addition of a small amount of
colloidal particulate to such compositions has surprisingly been found to greatly increase loading ability
while retaining desired stability. Inclusion of such colloidal particulates can also enhance biologicat
activity of an exogenous chemical formulation. Oxides of silicon, aluminum and titanium are preferred
colloidal particulate materials. Particle size is preferably such that specific surface area is in the range
from about 50 to about 400 mzlg. Where the exogenous chemiceal is glyphosate, the use of colloidal
particulate enables glyphosate acid equivalent loadings of at least 30% by weight for compositions
containing sufficient alkylether and fatty acid ester to show enhanced herbicidal effectiveness, or at least
40% by weight for compositions containing alkylether but no fatty acid ester, and showing herbicidal
cffectiveness at ieast equal to current commercial products loaded at about 30% by weight. We have
found especially useful improvement in storage stability can be obtained using colloidal particulates
having specific surface area between about 180 and about 400 mzlg.

Other means of improving stability of highly loaded compositions may dlso be possible and are
within the scope of the present invention.

Compositions in accordance with the present invention are typically prepared by combining
water, the exogenous chemical. the alkylether surfactant. and other ingredients such as colloidal
particulates and/or fatty acid esters if such ingredients are to be used. Details of specific processes used
to prepare such compositions are included in the Examples herein.

The concentrations of the various components will vary, in part depending on whether a
concentrate is being prepared that will be further diluted before spraying onto a plant. or whether a
solution or dispersion is being prepared that can be sprayed without further dilution,

In an aquecous glyphosate formulation that includes a C,¢.,5 alkylether surfactant and butyl
sicarate, suitable concentrations can be: glyphosate 0.1 - 400 g a.c./l, alkylether surfactant 0.001 - 10%
by weight, and butyl stearate 0.001 - 10% by weight. To achieve the higher concentrations in these
ranges, it is often beneficial to add other ingredients to provide acceptable starage stability, for example
colloidal particulate silica or aluminum oxide at 0.5 - 2.5% by weight. in an aqueous glyphosate
formulation that includes o C¢.;5 alkylether surfactant but no butyl stearate, glyphosate concentration
can suitably be increased to 500 g a.e./l or more, in the presence of a colloidal particulate.at 0.5 - 2.5%
by weight.

12
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In solid glyphosate formalations, higher concentrations of ingredients are possible because of the
climination of most of the water.

Although various compositions of the present invention are described hergin as comprising
certain listed materials, in some preferred embodiments of the invention the compositions consist
essentially of the indicated materials.

Optionally, other agriculturally acceptable materials can be included in the compositions. For
example, more than one exogenous chemical can be included. Also, various agriculturally acceptable
adjuvants can be included, whether or not their purpose is to directly contribute to the effect of the
exogenous chemical on a plant. For example, when the exogenous chemical is a herbicide, liquid
nitrogen fertilizer or ammonium sulfate might be included in the composition. As another example,
stabilizers can be added to the composition. In some instances it might be desirable to include
microencapsulated acid in the composition, te lower the pH of a spray solution on contact with a leaf.
One or more surfactants can also be included, Surfactants mentioned here by trade name, and other
surfactants that can be useful in the method of the invention, are indexed in standard reference works
such as McCutcheon’s Emulsifiers and Detergents, 1997 edition, Handbook of Industrial Surfactants,
2nd Edition, 1997, published by Gower, and International Cosmetic Ingredient Dictionary, 6th Edition,
1995.

The compositions of the present invention can be applied to plants by spraying, using any
conventional means for spraying liquids, such as spray nozzles, atomizers, or the like. Compositions of
the present invention can be used in precision farming techniques, in which apparatus is employed to
vary the amount of exogenous chemical applied to different parts of a field, depending on variables such
as the particular plant species ;;resent, soil composition, and the like. In one embodiment of such
techniques, a global positioning system operated with the spraying apparatus can be used to apply the
desired amount of the composition to different parts of a field. .

The composition at the time of application to plants is preferably dilute enough to be readily
sprayed using standard agricultural spray cquipment. Preferred application rates for the present
invention vary depen'ding upon a number of factors, including the type and concentration of active
ingredient and the plant species involved. Useful rates for applying an aqueous composition to a field of
foliage can range from about 25 to about 1,000 liters per hectare (I/ha) by spray appiication. The
preferred application rates for aqueous solutions are in the range from about 50 to about 300 1/ha.

Many exogenous chemicals (including glyphosate herbicide) must be taken up by living tissues
of the plant and transiocated within the plant in order to produce the desired biological {e.g., herbicidal)
etfect. Thus. it is important that a herbicidal composition not be applied in such a manner as to
excessively injure and interrupt the normal functioning of the local tissue of the plant so quickly that
translocation is reduced. However, some limited degree of local injury can be insignificant, or even
beneficial, in its impact on the biological cffectiveness of certain exogenous chemicals,
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In solid glyphosate formulations. higher concentrations of ingredients are possible because of the
elimination of most of the water.

Although various compositions of the present invention are described herein as comprising
certain listed materials, in some preferred embodiments of the invention the compositions consist
essentially of the indicated materials.

Optionally, other agriculturally acceptable materials can be included in the compositions. For
cxample, more than one exogenous chemical can be included. Also, various agriculturally acceptable
adjuvants can be inclu&ed, whether or not their purpose is to directly contribute to the effect of the
exogenous chemical on a plant. For example, when the exogenous chemical is a herbicide, liquid
nitrogen fertilizer or ammonium sulfate might be included in the compaosition. As another example,
stabilizers can be added to the composition. In some instances it might be desirable to include
microencapsulated acid in the composition, to lower the pH of a spray solution on contact with a leaf.
One or more surfactants can also be included. Surfactants mentioned here by trade name, and other
surfectants that can be useful in the method of the invention, are indexed in standard reference works
such as McCutcheon’s Emulsifiers and Detergents, 1997 edition, Handbook of Industrial Surfactants,
2nd Edition, 1997, published by Gower, and International Cosmetic Ingredient Dictionary, 6th Edition,
1995.

The compositions of the present invention can be applied to plants by spraying, using any
conventional means for spraying liquids, such as spray nozzles, atomizers, or the like. Compositions of

the present invention can be used in precision farming techniques, in which apparatus is employed to

vary the amount of exogenous chemical applied to different parts of a field, depending on variables such

. as the particular plant species present, soil composition, and the like. In one embodiment of such

techniques, a global positioning system operated with the spraying apparatus can be used to apply the
desired amount of the composition to different parts of a field.

The composition at the time of application to plants is preferably dilute enough to be readily

_sprayed using standard agricultural spray equipment. Preferred application rates for the present

invention vary depending upon a number of factors, including the type and concentration of active
ingredient and the plant species involved. Useful rates for applying an aqueous composition to a field of
foliage can range from about 25 to about 1,000 liters per hectare (I/ha) by spray application. The
preferred application rates for aqueous solutions are in the range from about 50 to about 300 1/ha.

Many exogenous chemicals (including glyphosate herbicide) must be taken up by living tissues
of the plant and translocated within the plant in order to produce the desired biologicai (e.g., herbicidal)
effect. Thus, it is important that a herbicidal composition not be applied in such a manner as to
excessively injure and interrupt the normal functioning of the locai tissue of the plant so quickly that
translocation is reduced. However. some limited degree of local injury can be insignificant, or even

beneficial. in its impact on the biological effectiveness of certain exogenous chemicals.
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A large number of compositions of the invention are illustrated in the Exampies that follow.

Many concentrate compositions of glyphosate have provided sufficient herbicidal effectiveness in

greenhouse tests to warrant field testing on a wide variety of weed species under a variety of application

conditions. Aqueous compositions tested in the field comprising an alkylether surfactant and/or

containing a fatty acid ester have included:

Field Glyphosate Y% wiw Type of Type of
composition | ga.e./l Fatty [Surfactant| surfactant fatty acid
acid ester
ester

F-5 163 1.0 10.0 oleth-20 Bu stearate
F-8 163 1.0 10.0 stcareth-20 | Bu stearate
F-11 163 0.5 5.0 oleth-20 Bu stearate
F-12 163 0.3 5.0 oleth-20 Bu stearate
F-13 163 0.3 2.5 oleth-20 Bu stearate
F-16 163 0.5 5.0 steareth-20 | Bu stearate
F-17 163 0.5 5.0 ceteth-20 Bu stearate
@ 163 0.5 5.0 ceteareth-27 | Bu siearate
F-22 163 50 steareth-20

F-23 163 5.0 ceteth-20

F-24 163 5.0 laureth-23

F-25 163 0.3 5.0 cetearcth-27 | Bu stearate
E-26 163 0.3 2.5 ceteareth-27 | Bu stearate
F-27 163 5.0 ceteareth-27

F-28 163 0.5 5.0 ceteareth-27 |Me stearate
F-29 163 0.5 5.0 stearcth-20 | Me stearate
F-30 163 0.5 5.0 oleth-20

F-33 163 0.5 3.0 ceteareth-15 | Bu stearate
F-34 163 5.0 ceteareth-15 )
F-35 163 0.5 5.0 steareth-10 | Bu stearate

The above compositions were prepared by process (vii) if they contain fatty acid ester and by

process (viii) if they do not. Both processes are described in the Examples.

Aqueous compositions tested in the field containing colloidal banit:ulates have included:

Field Glyphos- % wiw Typeof |° Typeof Type of Other
composition| ate  |Fatty| Surf-| Coll. |Other| surfactant | colloidal | fatty acid | ingredients
ga.c./l | acid |actant]partic. particulate ester
ester
F-36 360 1.0J100] 1.3 steareth-20 | Aerosil 380| Bu stearate
F-J? 360 [1.0]100] 1.3 oleth-20 jAerosil 380] Bu stearate
F-38 360 1.0}1004¢ 1.3 steareth-30 [Acrosil 380| Bu stearate
F-39 360 100 t3 steareth-30 | Aerosil 380
F-50 360 1.0110.0}) 1.3 ceteareth- 137 Aerosil 380] Bu stearate
F-51 360 10{100] 1.3 ceteth-20 |Aerosil 380] Bu stearate
F-52 360 10100} 1.3 sieareth-20 | Acrosil 380| Bu stearate
F-53 360 1011001 1.3 oleth-20 |Acrosil 380| Bu stearate
F-54 360 1.01100] 1.3 ceteareth-27| Acrosil 380| Bu stearate
F-55 360 i.0 100} 13 steareth-30 | Aerosil 380 Bu stearate

14
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Field Glyphos- % wiw Type of Type of Type of Other
|composition ate  (Fatty| Surf- | Coll. |Other| surfactant | colloidal farty acid | ingredients
g a.efl |acid [actant|partic. particulate ester
. ester|’
F-56 360 100] 1.3 steareth-30 | Aerosil 380
F-57 360 100 1.3 ceteareth-27{ Aerosil 380
F-58 360 100{ 1.3 steareth-20 | Aerosil 380
F-59 360 100] 1.3 oleth-20 |Aerosil 380
F-60 360 104100 1.3 ceteareth-27| Aerosii 380| Me stearate
|F-61 360 1.0{100| 1.3 ceteareth-27] Aerosil 380 Me palmitate
F-62 300 100] 1.3 ceteareth-27] Aerosil 380,
F-63 240 100 1.3 ceteareth-27] Aerosil 380
F-64 360 60 | 13 ceteareth-27{ Aerosil 380
F-65 300 60 | 1.3 ceteareth-27| Aerosil 380
F-66 240 60 | 13 ceteareth-27] Aerosil 380
F-34 480 30| 08 steareth-20 | Aerosil 380
F-385 480 30 ] 1.5 oleth-20 |Aerosil 330 .
F-86 480 301 1.5 oleth-20 Aerosil
' MOX-170
F-87 480 301 15 oleth-20 Aerosil
0X-50
F-89 430 30| 15 steareth-20 |  Aerosil
blend 2
F-90 430 30 ) 1.5 oleth-20 Aerosil
blend 2
F-91 480 45 | 15 oleth-20 |Aerosil 380
F-92 480 45| 1.5 stearcth-20 | Aerosil 380
F-93 480 30| 15 stearcth-20 | Aerosil
. blend 1
F-94 480 10 | 1.5 stearcth-20 |  Aerosil
biend 1
F-95 480 60| LS steareth-20 |  Aecrosil
. biend 1 .
F-96 480 45 | 15 { 0.5 |steareth-20 | Aerosil propylene
blend 2 glycol
F-97 480 6.0 [ 1.5 { 0.5 |steareth-20| Aerosil propylene
blend 2 glycol -
F-98 480 60 [ 1.5 | 0.5 | cleth-20 | Aerosil propylene
| blend2 glycol
F-99 480 5| 15 | 0.5 [steareth:20 [ Aerosil propylene
‘\@}3'/ dF Ethomeen| blend 2 glycol
v TS
F-100 480 60 | L5 stearcth-20 | Al oxide C
F-101 480 R IEE ts;tg’iTe't_lf-'_Z_q Al oxide C propylene
::2'\? + Ethomeen glycol
= \zp5—-
F-102 480 a5 1.5 | 0.5 ‘s_tclrcth':lo‘ Al oxide C propylene
\lgoj + Ethomeen glycol
S {1725~
F-103 480 301 1.5 steareth-20 | Acrosil 380
F-104 480 451 15 steareth-20 { Al oxide C
F-105 480 60 | 1.5 steareth-20 | Aerosil 380
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Field Glyphos- Yo wiw Type of Type of Type of Other
composition| ate  |Fasty| Surf- [ Coll. |Other| surfactant | colloidal | fatty acid | ingredients

ga.e./l |acid |actant|partic. particulate ester
ester
F-106 480 45+ 1.5 | 0.5 | steareth-20 |Aerosil 380 propylene
1.0 + Ethomeen glycol
T/25
F-107 480 45+] 1.5 | 0.5 | steareth-20 |Aerosil 380 propylene
23 + Ethomeen glycol
T/25 .
F-108 480 45 | 1.5 steareth-20 |  Aerosil
blend 2
F-109 480 60 | 15 steareth-20 | Aerosil
blend 2
[F-110 480 45+ 1.5 | 0.5 | steareth-20| Aecrosil propylenc
1.0 + Ethomeen| blend 2 glycol
T/25
F-111 480 451 1.5 steareth-30 | Aerosil
blend 2
F-112 480 45+| L5 | 0.5 |steareth-20 | Aerosil propylene
1.0 + Ethomeen{ blend 2 glycol
T/25
F-113 480 60 | LS steareth-30 { Aerosil
blend 2
F-114 480 45+| 1.5 | 0.5 |steareth-20| Aerosil propylene
23 + Ethomeen| blend 2 glycal
T/25
F-115 480 100 1.5 steareth-20 | Aerosil
. blend 2
F-116 480 451 1.5 ceteareth-27| Aerosil 380
F-117 480 6.0 | 1.5 ceteareth-27| Aerostl 380
F-118 480 45 1 1.5 ceteareth-27]  Aerosil
blend 2
F-119 480 601 15 ceteareth-27]  Acrosil
blend 2
F-120 480 451 LS cetearcth-27{ Al oxide C
F-12} 480 60| 15 cetearcth-27| Al oxide C .

Acrosil blend 1: Aerosit MOX-80 + Aerosil MOX-170 (1:1)
Aerosil blend 2: Aerosil MOX-80 + Aerosil 380 (1:2)

The above compositions were prepared by process (ix) as described in the Examples.

. Agucous compositions tested in the field comprising soybean lecithin (45% phospholipid,

Avanti), alkylether surfactant and fatty acid ester have included:

16

Field Glyphosate Y% wiw Type of Type of
composition | ga.e./l jLecithinMON|( Fatty [ Surfactant surfactant farty acid
0818{ acid ester
ester
F-136 360 60 [45| 15 [30+45( (ceteardthi27< - | Bu stearatc
~Etliomeen T/25 S
—
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Field Giyphosate % wiw Type of Type of
[composition| ga.e/l [Lecithin| MON| Fatty |Surfactant surfactant fatty acid
0818| acid ester
ester
F-138 228 0.8 3.8 3.0+3.0 ceteareth-274 Bu stearate
cEthotheen T/25
F-139 228 1.5 1.5 30+3.0 Lceteareth:zl.‘-l- Bu stearate
(Etliomeen 1/257}

The above compositions were prepared by process (x) as described in the Examples.

Dry compositions tested in the field have included:

Field % wiw Type of Type of Other
composition (Glyphos-| Butyl | Surfact- | Colloidal | Other | surfactant colloidal ingredients
ate a.c. |stearatc| ant | particulate particulate

F-156 64 25.0 20 steareth-20 | Aerosil blend 1

F-157 68 20.0 2.0 steareth-20 |Aerosil blend

F-158 72 15.0 2.0 steareth-20 |Aerosil blend 1 J

F-159 64 25.0 1.0 ceteth-20 | Aerosil 380

F-160 65 25.0 1.0 steareth-20 | Aerosil 380

F-161 65 25.0 1.0 oleth-20 Aerosi} 380

F-166 68 20.0 2.0 steareth-20 |Aerosil blend 1

E-167 66 2.0 20.0 2.0 steareth-20 |Aerosil blend 1

F-168 68 | 200 2.0 oleth-20 [Aerosil blend 1

F-169 66 20 20,0 2.0 oleth-20 [Aerosil blend 1

F-170 66 2.0 200 2.0 ceteareth-27] Aerosil blend 1

F-171 48 14,1 36.1 " |ceteareth-27 NH,
phosphate

F-172 65 20.0 5.0 [ceteareth-27 Na acetate

F-173 70 20.0 ceteareth-27

Aerosil blend 1: Aerosii MOX-80 + Acrosil MOX-170 (1:1)

The above compositions were prepared by the process described for dry granular compositions in

Example 40.
EXAMPLES

In the following Examples illustrative of the invention, greenhouse tests were conducted to
evaluate relative herbicidal effectiveness of glyphosate compositions. Compositions included for
comparative purposes included the following:

Formulation B: which consists of 41% by weight of glyphosate IPA salt in agueous solution.
This formulation is sold in the USA by Monsanto Company under the ACCORD® trademark.

Formulation C: which consists of 41% by weight of glyphosate IPA salt in aqueous solution with
a coformulant (15% by weight) of a surfactant (MON 0818 of Monsanto Company) based on
polyoxyethylene (15) tallowamine. This formulation is sold in Canada by Monsanto Company under the
ROUNDUP® trademark,

Formulation J: which consists of 41% by weight of glyphosate IPA salt in aqueous solution,
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that formulation. With some combinations of ingredients, a limit will be reached at \.vhich any further
reduction of water content in the concentrate will cause it to become unstable (e.g.. to separate into
discrete layers), which may make it commercially unacceptabie.

Accordingly, a need exists for improved formulations of exogenous chemicals, particularly
herbicides, that are stable, effective, less sensitive to environmental conditions, and permit the use of
reduced amounts of exogenous chemical to achieve the desired biological effect in or on plants. A need
also exists for stable liquid concentrate formulations of exogenous chemicals that contain less water and
more exogenous chemical than prior art concentrates.

' SUMMARY OF THE INVENTION

The present invention relates to novel methods and compositions wherein exogenous chémicals
are applied to plants to generate a desired biological response,

One embodiment of the present invention is a plant treatment composition that comprises (2) an
exogenous chernical and (b) a first excipient substance which forms liposomes in aqueous dispersion and
which consists of one or more compounds each having (i) a hydrophilic moiety comprising a catic;nic
group and {ii) a nydmphobie moiety comprising two hydrocarby! or acyl chains, wherein about 40 to 100
percent of said chains in the composition are saturated linear alkyl or acyl groups having about 8 to about
22 carbon atoms, preferably about 12 to about 18 carbon atoms. Preferably the eatlomc group is an
amine or en_lmomum group. An* excnplent substance™ as that term js vused in this patenl js any substance
other than the exogenous chemical and water that is added to the compesition, and that satisfics the other
conditions described. “Excipient substances” include inert ingredients, although an excipient substance
useful in the present invention does not have to be devoid of biological activity.

In a preferred embodiment, the first excipient substance comprises one or more phosnholipids
selected .from the group cansisting of di-Cy.o;-acylphosphatidylcholines and di-Cy 13- “e
acylphosphatidylethanolamines, vrherein about 40 to 100 nercent of all acyl chains in said phospholipids
are saturated alkanoyl chains. In a'more specnﬁc embodiment, the first excipient substance is a -
phospholipid or mixture of phosphollplds, about 40 to 100 percent of which consists of a dlpalmltoyl or
distearoy! ester of phosphatidylcholine or a mixture thereof. In one preferred embodiment, the
weight/weight ratio of the first exeipient substance to the exngenous- chemical is akiout 1 :3.t:) about
1:100. a | L R

A wxde vanely of exogenous themicals can be used in the eomposutlons and methods of the”
present mventton A preferred class is foliar-applied exogenous chemleals, ie. exogenous chemicals that
are normally applied post-emergence to foliage of plants. A preferred subclass of foliar-applied -
€XOgENOUs ehemlcals is those that are water-so]uble By “water-soluble” i in this comext is meant havmg
a solubility in dlstllled wnter at 25°C greater than about 1% by weight. Espec:ally preferred water- "
soluble exogenous chemicals are salts that have an anion portion and a cation portion. In one

embodiment of the invention, at least one of the anion and cation portions is biologically active and has a
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molecular weight of less than about 300, Particular examples of such exogenous chemicals where the
cation portion is biologically active are paraquat, diquat and chlormequat. More commonly it is the
anion portion that is biologically active. .

Another preferred subclass of exogenous chemicals is those that exhibit systemic biological
activity in the plant. Within this subclass, an especially preferred group of exogenous chemicals is N-
phosphonomethylglycine and its herbicidal derivatives. N-phosphonomethylglycine, often referred to by
its common name glyphosate, can be used in its acid form, but is more preferably used in the form ofa
salt. Any water-soluble salt of glyphosate can be used in the practice of this invention. Some preferred
salts include the sodium, potassium, ammeonium, mono-, di-, tri- and tetra-C, 4-alkylammonium, mono-,
di- and tri-C,..-alkanoiammonium, mono-, di- and tri-C; 4-alkylsulfonium and sulfoxonium salts.” The
ammonium, monoisopropylammonium and trimethyisulfonium salts of giyphosate are especially
preferred. Mixtures of salts can also be useful in certain situations.

A composition of the present invention comprising an exogenous chemical and a first excipient
substance as described above can have a number of different physical forms. For example, the .
compos'ition can further comprise water in an amount effective to make the composition a dilute 'aq.ueous
composition ready for application to foliage of a plant. Such a composition typically contains sboui 0.02
to about 2 percent by wenght of the exogenous chemical, but for some purposes can contain up to about
10 percent by weight or even more of the exogenous chemlcal oL

«Alternatively, the composition can be a shelf-stable concentrate eomposltmn comprising the >
eX0genous chemlcal subst.ance in an amount of about 10 to about 90 percent by weight. Such shelf-
stable concentrates can bc for example, (1) a solid compaosition comprising the exogenous chemlcal
substance in an amount of about 30 to about 90 percent by weight, such as a water-soluble or water-
dispersibie granular formulatmn, or (2) a composition that further comprises a liquid diluent, wherem the
composition comprises the exogenous chemical substance in an amount of about 10 to about 60 percent
by weight. In this latter embodiment, it is especially preferred for the exogenous chemical substance to
be water-soluble and present in an aqueous phase of _tbe composition in an amount of about 15 to a!gq_ut.
45 percent by weight of the composition. In particular, such a composition can be, for example,an
aqueous solution conc;ent_rate or an emulsion having an oil phase. If it is an emulsion, it can more
specificaily be, for exampic, an oil-in-water emulsion, a water-in-oil emulsion, or a ,\;-rater-in-oil;_in-water
multiple émulsion. ** o < - R

As described nb.ove. one eml;(‘)_d_imeHE of‘the {nyention .is' a _spfayable_ cc_yg'lpbsit'it_)r}.: :'lﬁe-renn
“spray composition” is sometimes used herein to mean a sprayable compositien.. - e . . .-

" In a'related embod:ment of the i mventnon. 8 concentratc composmon |s prowded whlch upon
dilution, d;;pers:c;n or dlssolutlon in water fonns the sprayable composmnn _]uSt descnbed The
concentrate composition contains-a reduced amount of the aqueous diluent, or, in a-particular- -

embodiment, is a dry composition having less than about 5% water by weight. Typically a concentratc
4
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composition of the invention contains at least about 10% by weight of the exogenous chemical,
preferably at least about 15%.

The weight ratio of the first excipient substance to the exogenous chemical preferably is between
about 1:3 and about 1:100. We have been surprised by the high level of biological effectiveness,
specifically herbicidal effectiveness of a glyphosate composition, exhibited at such low ratios of first
excipient substance to exogenous chemical. Higher ratios can also be effective but are likely to be
uneconomic in most situations and increase the risk of producing an antagonistic effcct on effectiveness
of the exogenous chemiéal. ..

Prior art exogenous chemical compositions that have included liposome-forming excipient
subslance.s have typically contained a higher percentage of the liposome-forming excipient substance
than of the exogencus chemical. - Compositions of the present invention can contain less of the excipient
substance ti'lan the exogenous chemical, and in some embodiments much less. This makes such ~ *
compositions of the present invention much less expensive than the above-described prior art
compositions. It is surprising that-the enhancement of biological activity that has been observed when
using t!'{e present inventi-on can be achieved with the addition of relatively small amounts of such’
excipient substances, . ' -

As indicated above, the first excipient substance comprises a fiposome-forming compound
having a hydrophili;: moiety that con‘lprises' a cationic group and a hydrophobic moiety that cqm_ﬁrises
two independently saturated or unsaturated hydrocarby! or acyl chains. Liposome-formin.g compounds
useful in the invention can illustratively be repr'eseﬁied as in formulas I-1V below. All such compounds
have two hydrocarby] chains R' and R? each independen-tly having about 7 to about Zl.carbon.atpms. A
number of subclasses of such liposome-forming compounds are known.

One subclgsg has the formula . .

N*(CH:R'XCH.R)R*YRY Z° - o S
wherein R® and R* are independently hydrogen, Cia alkyl or CH hydroxyalkyl and Z is a su:table
agrlculturally acccptable anion. o

‘A second subclass has the formula .

N*(RS)REYR'CH,CH(OCH;R "CHAOCHR)Z' ' oo I
wherein R Réand R” are mdependently hydrogen, CH alkyl or C|_4 hydroxyalkyl and Zisa suntable

-~

anion. © - . . . C e et
A tl'm'd subclass has the formula ) . X o . '1
N ®R*XR*XR")CH,CH(OCOR' )CH,(OCOR )z R
wherein R®, Rﬁ R’ and Z are as defined above o A - )

A fourth subclass has the formula o ' - N
N (RYHR®MRYCH,CH,O0POO )OCH,CH(OCOR )CHZ(OCOR ) SRR AV
wherein R*, R®, and R’ are as defined above.

26/
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Compounds of fon'nu!as. I-1V will have the indicated formulas in an acid medium, for example at
a pH of 4 and may have the same fonnulas at other pH's as well. It should be understood, however, that
commpositions of the present invention are not limited to usc at a pH of 4.

It is preferred that about 40 to 100 percent of the R’ and R? chains in the composition are
saturated straight-chain alkyl groups each having aboul 7 to about 21 carbon atoms. Examples of
svitable agriculturally acceptable anions Z include hydroxide, chloride, bromide, iodide, sulfate,
phosphate and acetate. .

In all of the above subclasses of liposome-forming substances, the hydrophilic moiety comprises
a cationic group, specifically an amine or ammonium group. The compound as a whole is in some cases
cationic (as in I, 11 and I11} and in some cases neutral (as in IV). Where the amine group is quaternary, it
behaves as a cationic group independently of pH. Where the amine group is secondary or tertiary, it
behaves as a cationic group when protonated, i.e. in an acid medium, for example at a pH of 4.

' In a preferred embodiment, the composition further comprises a second excipient substance that
is an amphiphilic quaternary ammonium compound or mixture of such compounds. The hydrophobic
moiety of the quaternary ammonium compound is a saturated atkyl or haloalky! group having about 6 to
about 22 carbon atoms. :

Preferred quatemary ammonium compounds (other than those which are liposome-forming and
have two hydrocarbyl chnlns) for use as the second excipient substance in compositions of the mventlon
have the formula )

R'-w -X-Y,{(CH,),-N'(RH)(R'*XR! ') T ‘ \Y
wherelu R represents the hydrophobic moiety and is a hydrocarbyl or haloalkyl group huvin'g from about
6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 but at
least ore of a and b is 1, X is CO, SO or SOy, nis 2 to 4, R%, R" and R"' are independently C) 4 alkyl
and T is.a suitable anion. R in one particular embodiment is hydrocarbyl having about 12 to about 18
carbon atoms. R can also be fluorinated. In one specific embodiment, R® is perfluorinated, and
preferably has about 6 to about 12 carbon atoms. Suitable agriculturally acceptable amons T mclude
hydroxidc, chioride, bromide, lodlde, sulfate; phosphate and acetate. In one pnmcularly preferred
embodiment, R® is saturated perfluoroalky! having about 6 to about 12 carbon atoms, X is CO or SO, Y
isNH, ais0,bis I,nis3, R R and R" are methyl and T-is selected from the group consustmg of
chloride, bromide and iodide. ‘- - : : - St >

In another preferred embodlment the’ compos:tlon furthcr comprlses a second exc:plent
substance which is a compound or mixture of compounds of formula, - L. .

R"“.CO-A-R" . S . . . . 'VII
wherem RI4 isa hydrocarbyl group havmg nbout 5 1o about 21 carbon atoms. Sisa hydrocarbyl group
havmg.l to.about 14 carbon atoms, the total number of carbon-atoms.in R'*.and R's is about 11"to about
27, and A is O or NH.
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R preferably has about 11 to about 21 carbon atoms, R'® preferably has 1 to about 6 carbon
atoms and A is preferably O. In another, the second excipient substance is a C; 4 alky) ester of a Cy2.s
fatty acid, for example a propyl, isopropy! or buty! ester of a C |5 |, fatty acid. Butyl stearate is an
especially preferred example. The aqueous composition in embodiments comprising a compound of
formula VII can be an emulsion comprising an oil phase that comprises said second excipient substance,
for example a water-in-oil-in-water multiple emulsion or an oil-in-water emulsion.

In any of the above particular embodiments, the exogenous chemical and/or second excipient
substance can be encapsulated within or associated with the liposomes formed by the first excipient
substance, but do not necessarily have to be so encapsulated or associated. “Associated” in this context
means bound to or at least partly intercalated in some fashion in a vesicle wall, as opposed to being
encapsulated. In yet another embodiment of the invention, the exogenous chemical and/or second
excipient substance is not encapsulated in or associated with the liposomes at all. Although the present
invention does not exclude the possibility of so encapsulating or associating the exogenous chemical, a
presently preferred dilute sprayable liposomal composition encapsulates less than 5% by weight of the
exogenous chemical that is present in the overall composition. Another dilute sprayable liposomal
embodiment of the present invention has no substantial amount (i.e., less than 1% by weight) of the
exogenous chemical encapsulated in the liposomes. As a droplet of such a liposomal composition dries
on foltage of a plant, the proportion of the exogenous chemical that is encapsulated in the lnposomes may
change. Compositions of the present invention that include an exogenous chemical can be applied to
foliage of plants in an amount that is effective to achieve the desired biological effect of the exogenous
chemical. For example, when the exogenous chemical is a postemergent herbicide, the composition can
be applied to a plant in a herbicidally effective amount. _

The compositions and methods of the present invention have a number of advantages. They
provide cnhanced biological activity of exogeneus chemicals in or on plants in comparison with prior
formulations, either in terms of greater ultimate biological effect, or obtaining an equivalent biological
effect while using a reduced application rate of exogenous chemical. Certain herbicide forinulations.of
the present invention can avoid antagonism that hae been observed in some prior art herbicide ’
formulations, and can minimize quick production of necrotic lesions on leaves that in some situations
hinder overall translocation of herbicide in the plant. Certain herbicide corrt];ositidns of the invention
modify the spectrum of aetivit;f of the herbicide across a.range of plant species. For e:tample, certain
formuiations of the present invention containing glyphosate can provide good herbicidal activity against
broadleaf weeds while not losing any herbicidal effectiveness on narrowleaf weeds. .Others can enhance
herbicidal effectiveness on narrowleaf weeds to a greater extent than on broadleaf weeds. Still others
can have enhanced effectiveness whlch is speetﬁc 10 4 harfow range of speciés or even a smgle speetes

Another advnntage of the present invention is that it generally employs relatwely small amounts
of the excipient substances in relation to the amount of exogenous chemical employed. This makes the
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compositions and methods of the present invention relatively inexpensive, and also tends to reduce
instability problems in specific compositions where one or both excipient substances arc physically
incompatiblc with the exogenons chemical.

Further, compositions of the present invention are less sensitive in some instances to
environmental conditions such as relative humidity at theitime of application to the plant. Also, the
present invention allows the use of smaltler amounts of herbicides or other pesticides, while still
obtaining the required degree of control of weeds or other undesired organisms.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS '

Examples of exogenous chemical substances that can be included in compositions of the present
invention include, but are not limited to, chemical pesticides (such as herbicides, algicides, fungicides,
bactericides, viricides, insecticides, aphicides, miticides, pematicides, molluscicides and the like), plant
growth regulators, fertilizers and nutrients, gametocides, defoliants, desiccants, mixtures thereof and the
like. In one embodiment of the invention, the exogenous chemical is poler.

A preferred group of exogenous chemicals are those that are normally applied post-emergence to
the foliage of plants, i.. foliar-applied exogenous chemicals.

Some exogenous chemicals useful in the present invention are water-soluble, for example salts
that comprise biologically active ions, and also comprise counterions, which may be biologically inert or
relatively inactive. A particularly preferred group-of these water-soluble exogenous chemicals or their
biologically active ions or moieties are systemic in plants, that is, they are to some extent translocated
from the pomt of entry in the follage to other parts of the plant where they can exert their des:red
b:ologlcal effect. Especially preferred among these are herbicides, plant growth regulators and
nematicides, particularly those that have a molecular weight, excluding counterions, of less than about
300. More especially preferred among these are exogenous chemical compounds having one or more
functional groups selected from.amine, carboxylate, phosphonate and phosphinate groups. .

Among such compounds, an even more preferred group are herbicidal or plant grou'rh regulating
exogenous chemical compounds having at least one of each of amine, carboxylate, and either
phosphonate or.phosphinate functional groups. Salts of N- phosbhonomethylglycine are examples of this
group of exogenous chcmrcals Further examples include salts of glufosmate for mstance the
ammonium saft (ammomum DL-homoaIanm-4—yl (methyl) phosphmate) }

Ancther preferred group of exogenous chemicals which can be applied by the method of the
invention are nematicides such as those disclosed in U.S. Patent No. 5,389,680, the disclosure of which
is incorporated herein by reference. Preferred nematicides of this group are salts of .3,4,4-trifluoro-3-
butenoic acid or of N-(3,4,4-trifluoro- i-oxo-3-butenyl)glycine. " -

E.xoéenous chemicals which can usefully be applied by the method of the present invention ';i-e
normally, but not e_xclus.ively, those which are expected to have a beneficial eI:f_ect on the o;reral_l growth

or yield of desired plants such as crops, or a deleterious or lethal effect on the growth of undesirable
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plants such as weeds. The method of the present invention is particulariy useful for herbicides. especially
those that are normally applied post-emergence to the foliage of unwanted vegetation.

Herbicides which can be applied by the method of the present invention include but are not
limited to any listed in standard reference works such as the “Herbicide Handbook,” Weed Science
Society of America, 1994, 7th Edition, or the “Farm Chemicals Handbook,” Meister Publishing
Company, 1997 Edition. Illustratively these herbicides include acetanilides such as acetochlor, alachlor
and metolachlor, aminotriazole, asulam, bentazon, bialaphos, bipyridyls such as paraquat, bromacil,
cyclohexenones such as clethodim and sethoxydim, dicamba, diflufenican, dinitroanilines such as
pendimethalin, diphenylethers such as acifluorfen, fomesafen and oxyfluorfen, fatty acids such as Co 1o
fatty acids, fosamine, flupoxam, glufosinate, glyphosate, hydroxybenzonitriles such as bromoxynil,
imidazolinones such as imazaquin and imazethapyr, isoxaben, norflurazon, phenoxies such as 2.4-D,
phenoxypropionates such as diclofop, fluazifop and quizalofop, picloram, propanil, substituted ureas
such as fluometuron and isoproturon, sulfonylureas such as chlorimuron, chlorsulfuron, halosulfuron,
metsulfuron, primisulfuron, sulfometuron and sulfosulfuron, thiocarbamates such as triallate, triazines
such as atrazine and metribuzin, and triclopyr. Herbicidally active derivatives of any known herbicide
are also within the scope of the present invention. A herbicidally active derivative is any compound
which is a minor structural modification, most commonly but not restrictively a salt or ester, of a known
herbicide. These compounds retain the cssential activity of the parent herbicide, but may not necessarily
have a potency equal to that of the parent herbicide. These compounds may convert to the parent
herbicide before or after they enter the treated plant. Mixtures or coformulations of a herbicide with
other ingredients, or of more than one herbicide, may likewise be employed.

An especially preferred herbicide is N-phosphonomethylglycine (glyphosate), a salt, adduct or
ester thereof, or a compound which is converted to glyphosate in plant tissues or which otherwise
provides glyphosate ion. Glyphosate salts that can be used according to this invention include but are not
restricted to alkali meta), for example sodium and potassium, salts; ammonium salt; alkyiamine, for
example dimethylamine and isopropylamine, salts; alkanolamine, for example ethanolamine, salts;
alkylsulfonium, for example trimethylsulfonium, salts; suifoxonium salts; and mixtures thereof. The
herbicidal compositions sold by Monsanto Company as ROUNDUP® and ACCORD® contain the
monoisopropylamine (IPA) salt of N-phosphonomethylglycine. The herbicidal compositions sold by
Monsanto Company as ROUNDUP® Dry and RIVAL® contain the monoammonium salt of
N-phosphonomethylgiycine. The herbicidal composition sold by Monsanto Company as ROUNDUP®
Geoforce contains the monosodium salt of N-phosphonomethylglycine. The herbicidal composition sold
by Zeneca as TOUCHDOWN® contains the trimethylsulfonium salt of N-phosphonomethylglycine. The
herbicidal properties of N-phosphonomethyiglycine and its derivatives were first discovered by Franz,
then disclosed and patented in U.S. Patent 3,799,758, issued March 26, 1974. A number of herbicid;l
salts of N-phosphonomethylglycinc were patented by Franz in U.S. Patent 4,405,531, issued Scptembt;.r
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. bracken (Pteridium aquilinum)
blackberry (Rubus spp.)

gorse (Ulex europacus)

Thus, the method of the present invention, as it pertains to glyphaosate herbicide, can be usefui on
any of the above species,

Effectiveness in greenhouse tests, usually at exogenous chemical rates lower than those normally
effective in the field, is a proven indicator of consistency of field performance at normai use rates.
However, even the most promising composition sometimes fails to exhibit enhanced performance in
individual greenhousc tests. As illustrated in the Examples herein, a pattern of enhancement emerges
over a series of greenhouse tests; when such a pattern is identified this is strong evidence of biological
enhancement that will be useful in the field.

The first excipient substance in compositions of the present invention is selected from the class
of amphiphilic liposome-forming substances. These include various lipids of synthetic, animal, or plant
origin, including phospholipids, ceramides, sphingolipids, dialkyl surfactants, andlpolymeric surfacta-nts.
A variety of these materials are known to those skilled in the art, and are commercially available.
Lecithins are particularly rich in phospholipids and can be derived from a number of plant and animal
sources. Soybean lecithin is one barticular example of a relatively inexpensive commercially available
material that includes such substances.

Many other substances have been described which can be nsed to form }iposomes; the present
invention includes compositions comprising any such liposome-forming substances, so long as other
requirements set out above arc met, and use of such compositions for enhancing biological effectiveness
of exogenous chemicals applied to foliage of plants. For example, US Patent No. 5,580,859,
incorporated here by reference, discloses lipasome-forming substances having a cationic group,
including N-(2,3-di-(9-(Z)-octadecenyloxy)}-prop-1-yl-N,N,N-trimethylammonium chioride (DOTMA)
and 1,2-bis(oleoyloxy)-3-(trimethylammonio)propane (DOTAP). Liposome-forming substances which
are not themsclves cationic, but do contain a cationic group as part of the hydrophitic moiety, include for
example dioleoylphosphatidylcholine (DOPC) and dioleoylphosphatidylethanolamine (DOPE). Any of
these liposome-forming substances can be used with c;r without the addition of cholesterol.

These substances contain portions that are hydrophilic and hydrophobic within the same
molecule. They have the ability to self-assemble in aqueous solution or dispersion into structures that
are more complex than simple micelles. The nature of the aggregate that will be formed can be related to
the critical packing parameter P by the following equation:

P=V/id
where ¥is the volume of the hydrophobic tail of the molecule, / is the effective length of the-
hydrophobic tail, and 4 is the area occupied by the hydrophilic headgroup in the surface of the aggregate.
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The most-probable self-assembled structures are spherical micelles when P is less than 113, rodlike
micelles when P is between 1/3 and 14, lamellar when P i5 between 1 and %, and inverse structures when
P is greater than 1. The preferred materials in the present invention have P greater than 1/3.

Cationic liposome-forming substances having a hydrophobic moiety comprising two hydrocarbyl
chains are accompanied by a counterion (anion), identified as Z in formulas 1, Il and III above. Any
suitable anion can be used, including agriculwrally acceptable anions such as hydroxide, chloride,
bromide, iodide, sulfate, phosphate and acetate. In a specific embodiment where the exogenous chemical
has a biologically active anion, that anion can serve as the counterion for the tiposome-forming
snbstance. For example, glyphosate can be used in its acid form together with the hydroxide of a
cationic liposome-forming substance such as a compound of formula I.

Compounds of formula [ known in the art to be liposome-forming include
distearyldimethylammonium chloride and bromide (also known in the art as DODAC and DODAB
respectively). Compounds of formula IT known in the art to be liposome-forming include DOTMA
referenced above and dimyristooxypropyldimethylhydroxyethylammonium bromide (DMRIE).
Compounds of formula III known in the art to be liposome-forming include dioleoyloxy-3-
(dimethylammonio)propane (DODAP) and DOTAP referenced above. Compounds of formula IV
known in the art to be liposome-forming inciude DOPC and DOPE, both referenced above.

In many liposome-forming substances known in the art, the hydrophobic hydrocarbyl chains are
unsaturated, having one or more double bonds. Particularly commonly used in the pharmaceutical art are
dioley] or dioleoyl compounds. A potential problem with these is that in an oxidizing environment they
become oxidized at the site of the double bond, This can be inhibited by including in the formulation an
antioxidant such as ascorbic acid. Alternatively the problem can be avoided by use of liposome-forming

substances wherein a high proportion of the hydrophobic hydrocarbyl chains are fully saturated. Thus in

.a composition of the present invention, from about 40 to 100 percent of the hydrocarbyl chains (R and

R? in formulas I-1V) in the composition are saturated straight-chain alkyl groups. Particularly preferred
compositions use liposome-forming substances in which R' and R?, together with the adjacent CH, or
CO groups shown in formulas I-1V, both form palmityl (cetyl) or palmitoy! or, alternatively, both form
stearyl or stearoyl groups.

Phospholipids, because of their low cost and favorable environmental properties, are particularly
favored among liposome-forming substances in the method and compositions of the invention.
Vegetable Iccithins, such as soybean lecithin, are a rich source of phospholipids; however in vegetable
lecithins a high proportion of the hydrophobic hydrocarbyl chains of the phospholipid compounds are
typically unsaturated. One embodiment of compositions in accordance with the present invention
comprises both saturated phospholipid and unsaturated phospholipid, with the weight ratio of saturated
phospholipid to unsaturated phospholipid being greater than about 1:2. In various particularly preferred
embodiments, (1) at least 50% by weight of the phospholipids are di-C,; ;;-saturated alianoyl
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phospholipid, (2) at least 50% by weight of the phospholipids are di-C¢.s-saturated alkanoyl
phospholipid, (3) at least 50% by weight of the phospholipids are distearoyl phospholipid, {(4) at least
50% by weight of the phospholipids are dipalmitoy! phospholipid, or (5) at least 50% by weight of the
phospholipids are distearoyl phosphatidylcholine, dipalmitoyl phosphatidylcholine, or a mixture thereof.
Higher proportions of saturated alkanoyl phospholipids are generally found in lecithins of animal origin,
such as for example egg yolk lecithin, than in vegetable lecithins. 1llustratively, analysis of samples of
egg yolk lecithin and soybean lecithin has shown 45% of acyl chains in egg yolk lecithin, and only 22%
of acyl chains in soybean lecithin to be saturated alkanoy! chains.

Phospholipids are known to be chemically unstable, at least in acid media, where they tend to
degrade to their lyso-counterparts. Thus where phospholipids rather than more stable lipasome-forming
substances are used, it is usually preferable to adjust the pH of the composition upward. In the case of
glyphosate compositions, the pH of & composition based cn a mono-salt such as the
monoisopropylammonium (IPA) salt is typically around 5 or lower. When phospholipids are used as the
first excipient substance in a glyphosate composition of the invention, it will therefore be preferable to
raise the pH of the composition, for example to around 7. Any convenient base can be used for this
purpose; it will often be most convenient to use the same base as used in the glyphosate salt, for example
isopropylamine in the case of glyphosate [PA salt.

Compounds useful as the second excipient substance herein include quaternary ammonium
compounds having formula V above. In compounds of formula V, R® unless perfluorinated preferably
has from about 12 to about 18 carbon atoms. R® is preferably perfluorinated, in which case it preferably
has from about 6 to about 12 carbon atoms. Preferably n is 3. R’ groups arc preferably methyl.

Sulfonylamino compounds of formula V are especially preferred. Suitable examples include
3-(({hcptadecafluorooctyl)sulfonyl)amino)-N,N,N-trimethyl- | -propaminium iodide, available for
example as Fluorad FC-135 from 3M Company, and the corresponding chloride. 1t is believed that
Fluorad FC-754 of 3M Company is the corresponding chloride.

Derivatives of Fluorad FC-754, herein described as “FC-acetate” and “FC-salicylate,” have been
prepared by the following procedure. (1) The solvent in a sampie of Fluorad FC-754 is gently
evaporated off by heating in a glass beaker at 70-80°C, to leave a solid residue. (2) The solid residue is
allowed to cool to room temperature. (3) A 1 g aliquot of the residue is placed in e centrifuge tube and
dissolved in 5 ml isopropanol. (4) A saturated solution of potassium hydroxide (KOH) is prepared in
isopropanol. (5) This sclution is added drop by drop to the solution of FC-754 residue; this results in
formation of a precipitate and addition of KOH solution continues until no further precipitate forms. (6)
The tube is centrifuged at 4000 rpm for 5 minutes. (7) More KOH solution is added to check if
precipitation is complete; if not, the tube is centrifuged again. (8) The supernatant is decanted into
another glass tube. (9) A saturated solution of acetic acid (or salicylic acid) is prepared in isopropanol.
{10} This solution is added to the supernatant in an amount sufficient ta lower pH to 7. (!1) Isopropanol

15



10

20

25

30

35

WO 98/17110 . PCT/US97/19330
phospholi;.)id, (2) at least 50% by weight of the phospholipids are di-C,s.19-5aturatcd alkanoyl
phospholipid, (3) at Jeast 50% by weight of the phospholipids are distearoy] phospholipid, (4) at Jeast
50% by weight of the phospholipids are dipalmitoy! phospholipid, or {5} at least 50% by weight of the
phospholipids are distearoy] phosphatidylcholine, dipalmitoyl phosphatidylcholine, or a mixture thereof.
Higher proportions of saturated alkanoyl phospholipids are generally found in lecithins of animal origin,
such as for example egg yolk lecithin, than in vegetable lecithins. Hlustratively, analysis of samples of
egg yolk lecithin and soybean lecithin has shown 45% of acyl chains in egg yolk lecithin, and only 22%
of acyl chains in soybean lecithin to be saturated alkanoy] chains.

Phospholipids are known to be chemically unstable, at least in acid media, where they tend to
degrade to their lyso-counterparts. Thus where phospholipids rather than more stable liposome-forming
substances are used, it is usually preferable to adjust the pH of the composition upward. In the case of
glyphosate compositions, the pH of a composition based on a mono-salt such as the
monoisopropylammonium (IPA) salt is typically around 5 or lower. When phospholipids are used as the
first excipient substance in a glyphosate composition of the invention, it will therefore be preferable to
raise the pH of the composition, for example to around 7. Any convenient base can be used for this
purpose; it will often be most convenient to use the same base as used in the glyphosate salt, for example
isopropyiamine in the case of glyphosate [PA sait.

Compounds useful as the second excipient substance herein include quaternary ammonium
compounds having formula V above. In compounds of formula V, R* unless perfluorinated preferably
has from about 12 to about 18 carbon atoms. R is preferably perfluorinated, in which case it preferably
has from about 6 to about 12 carbon atoms. Preferably n is 3. R’ groups are preferably methyl.

Sulfonylamino compounds of formula V are especially preferred. Suitable examples include
3-(((hcptadecafluorooctyl)sulfonyl)amino)-N,N,N-trimethyl-1-propaminium iodide, available for
example as Fluorad FC-135 from 3M Company, and the corresponding chloride. It is believed that
Fluorad FC-754 of 3M Company is the corresponding chloride.

Derivatives of Fluorad FC-754, herein described as “FC-acetate™ and “FC-salicylate,” have been
prepared by the following procedure. (1) The solvent in a sample of Fluorad FC-754 is gently
evaporated off by heating in a glass beaker at 70-80°C, to leave a solid residue. {2) The solid residue is
allowed to cool to room temperature. (3) A 1 g aliquot of the residue is placed in a centrifuge tube and
dissclved in 5 ml isopropanol. (4) A saturated solution of potassium hydroxide (KOH) is prepared in
isopropanocl. (5) This solution is added drop by drop to the solution of FC-754 residue; this results in
formation of a precipitate and addition of KOH solution continues until no further precipitate forms. (6)
The tube is centrifuged at 4000 rpm for 5 minutes. (7) More KOH solution is added to check if
precipitation is complete; if not, the tube is centrifuged again. (8) The supernatant is decanted into
another glass tube. (9) A saturated solution of acetic acid (or salicylic acid) is prepared in isopropanol.

(10) This solution is added to the supemnatant in an amount sufficient to lower pH to 7. (11) Isopropanol
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is evaporated from this neutralized solution by heatiné at 60°C until completely dry. (12) The residue
{either the acetate or salicylate salt) is dissolved in a suitable amount of water and is then ready for use.

Another class of quaternary ammonium compounds useful as the second excipient substance in
the present invention has the formula

N'R"}RIRR™) Q Vil
where R'é, R",R" and R" are independently Cy ¢ alkyl groups and Q is a suitable anion, such as for
example hydroxide, chioride, bromide, iodide, sulfate, phosphate or acetate. In preferred compounds of
formula VIII all R groups are the same. Particularly preferred compounds of formula VII{ are
tetrabutylammonium salts. Where the exogenous chemical comprises a biologically active anion, a salt
of formula VIII where Q is that anion is an option providing both the exogenous chemical and second
excipient substance. An example is the tetrabutylammonium salt of glyphosate.

Other quaternary ammonium compounds that may be useful include compounds having a single
C\2.22 hydrocarbyl group and three groups selected from benzyl or C,_4 alkyl groups attached to the
quaternary nitrogen atom. Specific examples include cetyltrimethylammonium bromide and
benzalkonium chioride.

Another class of compound useful as the second cxcipient substance is an amide or ester of
formula VII above.

R'“.in formula VII is preferably aliphatic and has about 7 to about 21 carbon atoms, more
preferably about 13 to about 21 carbon atoms. It is especially preferred that R™ be a saturated straight-
chain alkyl group. R" is preferably an aliphatic group having 1-6 carbon atoms, more preferably alkyl
or alkeny] having 2-4 carbon atoms. An especially preferred compound of formula V11 for use as the
second excipient substance is butyl stearate.

As compounds of formula Vil, including butyl stearate, are generally oily liquids, aqueous
compositions containing them are typically emulsions having at least one aqueous phase and at least one
oil phase, with the compound of formula VII being present predominantly in the oil phase. Such
emulsions may be water-in-oil, oil-in-water or water-in-oil-in-water (W/O/W) multiple emulsions.

Compositions in accordance with the present invention are typically prepared by combining
water, the exogenous chemical and the first excipient substance. Where the first excipient substance is
one that disperses readily in water, simple mixing with mild agitation may be sufficient. However, most
liposome-forming substances including most forms of lecithin require high shear to disperse in water,
and in such cases it is presently preferred to sonicate or microfluidize the liposome-forming first
excipient substance in water. This can be done before or after a second excipicnt substance and/or the
exogenous chemical is added. The sonication or microfluidization will generally produce liposc.bmes or
other aggregate structures other than simple micelles. The precise nature, including average size, of
liposomes or other aggregates depends among other things on the energy input during sonicatior or
microfluidization. Higher energy input generally results in smaller liposomes. Although it is possible to
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entrap or ot-herwise bind loosely or tightly the exogenous chemical in or on liposomes or with other
supramolecular aggregates, the exogenous chemical does not need to be so entrapped or bound, and in
fact the present invention is effective when the exogenous chemical is not entrapped or bound in the
aggregates at all.

In a particular embodiment of the invention, the liposomes or other aggregates have an average
diameter of at least 20 nm, more preferably at least 30 nm. Average liposome diameters can be
determined by light scattering techniques.

The concentrations of the various components will vary, in part depending on whether a
concentrate is being prepared that will be further diluted before spraying onto a plant, or whether a
solution or dispersion is being prepared that can be sprayed without further dilution.

in an aqueous glyphosate formulation that includes a dialkyl surfactant, for example a cationic
dialkyl surfactant of formula I, suitable concentration ranges are: glyphosate 0.1 - 400 grams acid
equivalent (a.e.)liter, and dialky] surfactant 0.001 - 10% by weight. In an aqueous glyphosate
formulation using a cationic fluoro-organic surfactant and lecithin, suitable concentrations can be:
glyphosate 0.1 - 400 g a.e./l, flucro-organic surfactant 0.001 - 10% by weight, and egg yolk lecithin
0.00! - 10% by weight.

In solid glyphosate formulations, higher concentrations of ingredients are possible because of the
elimination of most of the water.

Weight/weight ratios of ingredicnts may be more important than absolute concentrations. For
example, in a glyphosate formulation containing egg yolk lecithin and a cationic fluoro-organic
surfactant, the ratio of lecithin to glyphosate a.e. is preferably in the range from about 1:3 to about 1:100.
It is generally preferred to use a ratio of lecithin to glyphosate a.e. close to as high as can be incorporated
in the formulation while maintaining stability, in the presence of an amount of the flucro-organic
surfactant sufficient to give the desired enhancement of herbicidal effectiveness. For example, a
lecithin/glyphosate a.e. ratio in the range from about 1:3 to about 1:10 will generally be found useful,
although lower ratios, from about 1:10 to about 1:100 can have benefits on particular weed species in
particular situations. The ratio of fluoro-organic surfactant, when present, to glyphosate a.e. is likewise
preferably in the range from about 1:3 to about 1:100. Because fluoro-organic surfactants tend to have
relatively high cost, it will generally be desirable to keep this ratio as low as possible consistent with
achieving the desired herbicidal effectiveness..

The ratio of fluoro-organic surfactant, where present, to lecithin is preferably in the range from
about 1:10 to about 10:1, more preferably in the range from about 1:3 to about 3:1 and most preferably
around 1:1. The ranges disclosed herein can be used by one of skill in the art to prepare compositions of
the invention having suitable concentrations and ratios of ingredients. Preferred or optimum
concentrations and ratios of ingredients for any particular use or situation ¢an be determined by routine

experimentation.
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Although the combination of the components might be done in a tank mix, it is preferred in the
present invention that the combination be made further in advance of the application to the plant, in order
to simplify the tasks required of the person who applies the material to plants. We have found, however,
that in some cases the biological effectiveness of a liposome-containing composition prepared from
scratch as a dilute spray composition is superior to that of a8 composition having the same ingredients at
the same concentrations but diluted from & previously prepared concentrate formulation.

Although various compositions of the present invention are described herein as comprising
certain listed materials, in some preferred embodiments of the invention the compositions consist
essentially of the indicated materiais.

Optionally, other agriculturally acceptable materials can be included in the compositions. For
example, more than one exogenous chemical can be included. Also, various agriculturally acceptable

adjuvants can be included, whether or not their purpose is to directly contribute to the effect of the

exogenous chemical on a plant. For example, when the exogenous chemical is a herbicide, liquid

nitrogen fertilizer or ammonium sulfate might be included in the compasition. As another example,
stabilizers can be added to the composition. In some instances it might be desirable to include
microencapsulated acid in the composition, to lower the pH of a spray solution on contact with a leaf.
One or more surfactants can also be included. Surfactants mentioned here by trade name, and other
surfactants that can be useful in the method of t.he invention, are indexed in standard reference works
such as McCutcheon’s Emulsifiers and Detergents, 1997 edition, Handbook of Industrial Surfactants,
2nd Edition, 1997, published by Gower, and Intemnational Cosmetic Ingredient Dictionary, 6th Edition,
1995.

The compositions of the present invention can be applied to plants by spraying, using any

“conventional means for spraying liquids, such as spray noulés, atomizers, or the like. Compositions of

the present invention can be used in precision farming techniques, in which apparatus is employed to
vary the amount of exogcnous chemical applied to different parts of a field, depending on variables such
as the particular plant species present, soil composition, and the like. In one embodiment of such
techniques, a global positicning system operated with the spraying apparatus can be used to apply the
desi%nmount of the composition to different parts of a field. _S

The composition at the time of application to plants is preferably dilute enough to be readily
sprayed using standard agricultural spray equipment. Preferred application rates for the present
invention vary depending upon a number of factors, including the type and concentration of active
ingredient and the plant species involved. Useful rates for applying an aqueous composition to a field of
foliage can range from about 25 to about 1,000 liters per hectare (I/ha) by spray application. The
preferred application rates for aqueous solutions are in the range from about 50 to about 300 I/ha.

Many exogenous chemicals (including glyphosate herbicide) must be taken up by living tissues
of the plant and translacated within the plant in order to produce the desired biological (e.g., herbicidal)
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effect. Thus, it is important that a herbicidal composition not be applied in such a manner as to
excessively injure and interrupt the normal functioning of the local tissue of the plant so quickly that
translocation is reduced. However, some limited degree of local injury can be insignificant, or even
beneficial, in its impact on the biological effectiveness of certain exogenous chemicals.

EXAMPLES

In the following Examples illustrative of the invention, greenhouse tests were conducted to
evaluate relative herbicidal effectiveness of giyphosate compositions. Compositions included for
comparative purposes included the following:

Formulation B: which consists of 41% by weight of glyphosate IPA salt in aqueous solution.
This formulation is sold in the USA by Monsanto Company under the ACCORD® trademark.

Formulation C: which consists of 41% by weight (IJf glyphosate [PA salt in agueous solution with
a coformulant (15% by weight) of a surfactant (MON 0818 of Monsanto Company) bascd on
polyoxyethylene (15) tallowamine. This formulation is sold in Canada by Monsanto Company under the
ROUNDUP® trademark. :

Formulation J: which consists of 41% by weight of glyphosate IPA salt in aqueous solution,
together with surfactant. This formulation is sold in the U:SA by Monsanto Company under the
ROUNDUP® ULTRA trademark. f

Formulations B, C and J contain 356 grams of giy[lthsate acid equivalent per liter (g a.e./l).

Various proprietary excipients were used in mmpt;)sitions of the Examples. They may be
identified as follows:

Trade name Manufacturer [Chemical description
Fluorad FC-135 [3M fluorinated alkyl quaternary ammonium iodide
MON 0818 Monsanto [tallowamine |5EOQ-based surfactant

Fluorad FC-135, though defined only generically as above in 3M product literature and in

standard directories, has been specifically identified as

C3F17S0;NH(CH, )N (CHy) T
in a paper by ). Linert & J. N. Chasman of 3M, titled “The effects of fluorochemical surfactants on
recoatability” in the December 20, 1993 issue of American Paint & Coatings Journal, and reprinted as a
trade brochure by 3M.

Where a proprictary excipient is a surfactant supplied as a solution in water or other solvent, the
amount to be used was calculated on a true surfactant basis, not an “as is” basis. For example, Fluorad
FC-135 is supplied as 50% true surfactant, together with 33% isopropano! and 17% water; thus to
provi-dc a composition containing 0.1% w/w Fluorad FC-liliS as reported herein, 0.2 g of the product as
supplied was included in 100 g of the composition. The amount of lecithin, however, is always reported

herein on an “as is” basis, regardless of the content of phospholipid in the lecithin sample used.
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Spray compositions of the Examples contained an exogenous chemical, such as glyphosate IPA '

salt, in addition to the excipient ingredients listed. The amount of exogenous chemical was selected to
provide the desired ratc in grams per hectare (g/ha) when applied in a spray volume of 93 I/ha. Several
exogenous chemical rates were applied for each composition. Thus, except where otherwise indicated,
when spray compositions were tested, the concentration of exogenous chemical varied in direc;
proportion to exogenous chemical rate, but the concentration of excipient ingredients was held constant
across different exogenous chemical rates.

Concentrate compositions were tested by dilution, dissolution or dispersion in water to form

spray compositions. In these spray compositions prepared from concentrates, the concentration of
excipient ingredients varied with that of exogenous chemical.

The following procedure was used for testing compositions of the Examples, except where
otherwise indicated.

Sceds of the plant species indicated were planted in 85 mm square pots in a soil mix which was
previously steam sterilized and prefertilized with a 14-14-14 NPK slow release fertilizer at a rate of 3.6
kglm:’. The pots were placed in a greenhouse wi:_lligb’-i;rjgﬂtiqn. About one week after emergence,
seedlings were thinned as needed, including removal of any unheaithy or abnormal plants, to create a
uniform series of test pots.

The plants were maintained for the duration of the te.st in the greenhouse where they reccived a

minimum of 14 hours of light per day. If natural light was insufficient to achieve the daily requirement,

artificial light with an intensity of approximately 475 microeinsteins was used to make up the difference.

Exposure temperatures were not precisely controlled but averaged about 27°C during the day and about

18°C during the night. Plants were sub-irrigated throughout the test to ensure adequate soil moisture

levels.

Pots were assigned to different treatments in a fully randomized experimental design with 3
replications. A set of pots was left untreated as a reference against which effects of the treatments could
later be evaluated.

Application of glyphosate compositions was made by spraying with a track sprayer fitted with a
9501E nozzle calibrated to deliver a spray volume of 93 liters per hectare (I/ha) at a pressure of 166
kilopascals (kPa). After treatment, pots were returned to the greenhouse until ready for evaluation.

Treatments were made using dilute aqueous compositions. These could be prepared as spray
compositions directly from their ingredients, or by dilution with water of preformulated concentrate
compositions.

For evaluation of herbicidal effectiveness, all plants in the test were examined by a single
practiced technician, who recorded percent inhibition, a visual measurement of the effectiveness of each
treatment by comparison with untreated plants. Inhibition of 0% indicates no effect, and inhibition of

100% indicates that all of the plants are completely dead. Inhibition of 85% or more is in most cases
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considered acceptable for normal herbicidal use; however in greenhouse tests such as those of the

Examples it is normal to apply compositions at rates which give less than 85% inhibition, as this makes it

easier to discriminate among compositions having different levels of effectiveness.

used were sourced from Avanti. In addition to the excipient ingredients shown, all spray compositions

Spray compositions were prepared having excipient ingredients as shown in Table 1a. Lecithins

EXAMPLE 1

contained glyphosate IPA salt. Three different glyphosate concentrations were used for each

composition listed in Table la, selected to provide glyphosate a.e. rates as indicated in Table 1b.

lecithin, in powder form, was dispersed in 50 ml water by sonicating in a Fisher Sonic Dismembrator,
Model 550, set at output level 8, for 3 minutcs. The other ingredients, including glyphosate, were added

after sonication. The pH of the spray composition was adjusted to 7 by addition of isopropylamine. The

Compositions were prepared by the following procedure. The required amount of the selected

compositions were freshly prepared when applied in the greenhouse test of this Example.

Table 1a
Spray Lecithin % wiw
|composition g/l phospho- source Fluorad
lipid % FC-135
1-01 0.05 95 egg yolk
1-02 0.02 95 “egg yolk
1-03 0.01 95 egg yolk
1-04 0.05 95 soybean
1-05 0.02 95 soybean
1-06 0.01 95 soybean
1-07 0.05 95 egg yolk 0.05
1-08 0.02 95 egg yolk 0.02
1-09 0.01 95 egg yolk 0.01
1-10 0.05 95 | soybean 0.05
1-11 0.02 95 soybean 0.02
1-12 0.01 95 soybean 0.0]

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray

Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli,

compositions were made 16 days after planting ABUTH and 19 days after planting ECHCF, and

evaluation of herbicidal inhibition was done 15 days afier application.

mix with Fluorad FC-135. Results, averaged for all replicates of each treatment, are shown in Table 1b.

As comparative treatments, Formulation B and Formulation C were applied alone end in tank-
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WHAT IS CLAIMED IS:

1. A plant treatment composition comprising (2) an exogenous chemical and (b) a first excipient
substance which forms liposomes in aqueous dispersion and which consists of one or more compounds
each having (i) a hydrophilic moiety comprising a cationic group and (ii) 2 hydrophobic moiety

comprising two hydrocarbyl or acyl chains, wherein about 40 to 100 percent of said chains in the

- composition are saturated linear alkyl or alkanoyl groups having about 8 to about 22 carbon atoms.

2. The composition of claim 1 wherein about 40 to 100 percent of said chains in the composition
are saturated linear alkyl or alkanoyl groups having about 12 to about 18 carbon atoms.
3 The composition of claim 1, wherein the first excipient substance comprises a liposome-forming
compound having a hydrophobic moiety comprising two independently saturated or unsaturated
hydrocarby] groups R' and R? each independently having about 7 to about 21 carbon atoms, said
liposome-forming compound having a formula selected from the group consisting of:
(a) N(CHR XCH,RHRYRY Z7
wherein R® and R* are independentiy hydrogen, C; 4 alkyl or C, 4 hydroxyalkyl and Z is
a suitable anion;
(&) N (R*)R%(R"YCH,CH(OCH,R' YCHL(OCH,RY) Z
wherein R®, R® and R’ are independently hydrogen, C,_ alkyl or C,_4 hydroxyalkyl and Z
is a suitable anion;
(c) N'(RO(RXR")CH,CH(OCOR YCH,(OCOR?) Z
wherein R®, R%, R” and Z are as defined above; and
(d) N*(R*XR";'R")CH,CH,OPO(0O YOCH,CH(OCOR ' YCH{(OCOR?)
wherein Rs, R‘, and R’ are as defined above,
4, The composition of claim 3, wherein Z is selected from the group consisting of hydroxide,
ch loride,‘ bromide, iodide, sulfate, phosphate and acetate.
5. The composition of claim 3, wherein R' and R? are independently saturated straight-chain alkyl
groups each having about 7 to about 21 carbon atoms.
6. The composition of claim 3, wherein the first excipient substance is a phospholipid selected from
the group consisting of di-C; 5;-alkanoylphosphatidylcholines and di-Cg 5o~
alkanoylphosphatidylethanolamines.
7. The composition of claim 6, wherein the first excipient substance is a dipalmitoyl or distearoyl
ester of phosphatidylcholine or & mixture thereof.
8. The composition of claim 1 wherein the first excipient substance is a phospholipid or mixture of
phospholipids selected from the group consisting of di-Cy.o;-acylphosphatidylcholines and di-Cy 5>~
acylphosphatidylethanolamines, wherein about 40 to 100 percent of the acy! chains are saturated

alkanoyl chains.
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9. The composition of claim 1 wherein the first excipient substance is a phospholipid or mixture of '
phospholipids, about 40 to 100 percent of which consists of a dipalmitoyl or distearoy! ester of
phosphatidylcholine or a mixture thereof.

10. The composition of claim. 1 wherein the weight/weight ratio of the first excipient substance to
the exogenous chemical is about 1:3 to about 1:100.

11. The composition of claim 1 wherein the first c:xcipient substance is a lecithin of animal origin.
12, The composition of claim 11 wherein the lecithin is derived from egg yolk.

13. The composition of claim 1 wherein the exogenous chemical is a foliar-applied exogenous
chemical. ) .

14. The composition of claim 13 wherein the exogenous chemical is a pesticide, gametocide or plant
growth regulator.

15. The composition of claim 14 wherein the exogenous chemical is a herbicide, nematicide or plant
growth regulator.

16. The composition of claim 15 wherein the exogenous chemical is a herbicide.

17.  The composition of claim 16 wherein the herbicide is selected from the group consisting of
acetanilides, bipyridyls, cyclohexenones, dinitroanilines, diphenylethers, fatty acids,
hydroxybenzonitriles, imidazolinones, phenoxies, phenoxypropionates, substituted ureas, sulfonylureas,
thiocarbamates and triazines.

18.  The composition of claim 16 wherein the herbicide is selected from the group consisting of
acetochlor, alachior, metolachlor, aminotriazole, asulam, bentazon, bialaphos, diguat, paraquat, bromecil,
clethodim, sethoxydim, dicamba, diflufenican, pendimethalin, acifluorfen, Cy.;( fatty acids, fomesafen,
oxyfluorfen, fosamine, flupoxam, glufosinate, glyphosate, bromoxynil, imazaquin, imazethapyr,
isoxaben, norflurazon, 2,4-D, diclofop, fluazifop, quizalofop, picloram, propanil, fluometuron,
isoproturon, chlerimuron, chlorsulfuron, halosulfuron, metsulfuron, primisulfuron, sulfometuron,
sulfosulfuron, triallate, atrazine, metribuzin, triclopyr and herbicidal derivatives thereof.

19. The composition of claim 18 wherein the herbicide is glyphosate or a herbicidal derivative
thereof.

20. The composition of claim 19 wherein the herbicide is glyphosate in its acid form.

21. The composition of claim 15 wherein the exogenous chemical is water-soluble.

22.  The composition of claim 21 wherein the exogenous chemical is a salt having an anion portion
and a cation portion.

23.  The composition of claim 22 wherein at least one of said anion and cation portions is
biologically active and has a molecular weight of less than about 300,

24. The composition of claim 23 wherein the exogenous chemical is paraquat or diquat.

25. The composition of claim 23 wherein the exogenous chemical exhibits systemic biological
activity in the plant.
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Tramite 002.
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Actuacion 430.
Folios 006.

Realizado el examen de patentabilidad de la presente solicitud segin el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, “art. 45.- S/ Ja 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. Este deberéa responder a la
notificacion dentro del plazo de sesenta dfas contados a partir de la fecha de la
notificacion. Este plazo podra ser prorrogado por una sola vez por un periodo de
treinta dfas adicionales.
Cuando la oficina nacional competente estimara que ello es necesario para los
fines del exarnen de patentabilidad, podra nolificar al solicitante dos o mas veces
conforme al parrafo precedente.
Si el solicitante no respondiera a la notificacion dentro del plazo sefalado, 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
Para el presente estudio se tuvo en cuenta el capitulo descriptivo, folios 2 a
116, presentados originalmente y el capitulo reivindicatorio medificado como
respuesta al requerimiento de forma (18 reivindicaciones), folios 289 a 299,
donde las modificaciones se aceptaron dado que éstas no implican una
ampliacién de la solicitud originalmente presentada conforme lo estabiece el
articulo 34 de la decision 486 de la Comisién de la Comunidad Andina “art. 34.-
El solicifante de una patente podra pedir que se modifique la solicitud en
cualquier momento del tramite. La modificacion no podra implicar una
ampliacién de la proteccion que corresponderia a la divulgacién contenida en la
solicitud inicial.
Del mismo modo, se podra pedir la correccién de cualquier error material.”.

*» Se acepté reivindicacion de prioridad US60/130.756 del 23 de abril de 1999.

2.0BJETO DE LA INVENCION
Titulo: Método para mejorar la efectividad biolégica de composiciones
para el tratamiento de plantas conteniendo glifosato u otras sustancias
quimicas exdgenas anionicas.
< La invencion consiste en un método para provocar la actividad biolégica de una
sustancia quimica exdgena aplicada al follaje de una planta que comprende
para la aplicacion del tratamiento de dicho follaje una composicién que
contiene una sustancia quimica exdgena anionica.caracterizado en que dicha
aplicacion se hace 6 horas antes de la lluvia o a la activacion de la irrigacion
sobre la planta.
<+ EIl problema técnico expuesto en esta solicitud es proveer una alternativa (til a
los métodos existentes para el mejoramiento de la actividad biologica de
sustancias quimicas exdgenas anibnicas.
“ La clasificacién segin la IPC comrespondiente al objeto de la solicitud es
' AD1N57/10. :



3.

CLARIDAD DE LA SOLICITUD

De acuerdo a la Decision 486 de la Comision de la Comunidad Andina en su
Articulo 30.- “Las reivindicaciones definirén la materia que se desea proteger
maediante la patente. Deben ser claras y concisas y estar enteramente sustentadas
por la descripcion”, en este sentido se anota que:

4.

«. El método de aplicacion no se caracteriza por la composicion que se aplica
sino por la secuencia de etapas y condiciones especiales sobre las cuales
se realice.

¢ De manera especifica las reivindicaciones 2 a 6 no son claras porque se
encabezan como método pero en realidad se definen o precisan
caracteristicas de cada uno de los componentes de la composicién la cual
no es el objeto de 1a solicitud.

e Las reivindicaciones 17 y 18 son incoherentes porque no definen el método
de aplicacion sino la preparacidon de la composicibn que se aplica, es
importante aclarar que la aplicacion inédita o especial de una sustancia
implica etapas y condiciones especificas pero de ninguna forma se refiere a
las instrucciones generales que se aportan junto con el producto para que
el usuario final las siga de forma convencional.

e Tampoco es claro que el método se caracterice por la aplicacion de 6 horas
antes de 1a lluvia ( como se observa en la reivindicacién principal nimero 1)
ya que ésta es una variable que ademds depende de ias condiciones
meteorologicas y no del método como tal.

DETERMINACION DEL ESTADO DE LATECNICA

% La fecha a partir de la cual se realizd la busqueda de anterioridades

corresponde al 22 de abrii de 1999. _

Tomando como base lo anterior y la definicion dada en el art. 16.- “Una
invencion 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, utilizacion, comercializacion 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 determinaciéon de la novedad, también se considerara
deniro del estado de la técnica, el contenido de una solicitud de patente en
tramite ante ia oficina nacional competente, cuya fecha de presentacion 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 la bisqueda de
anterioridades en los archivos con que cuenta esta Oficina y se encontraron los
siguientes documentos relacionados con la materia de la presente solicitud:

Fora

N° | DOCUMENTO TITULO FECHA DE
PUBLICACION
D1 wWQ9a8/17109 Composition and method for treating 1998-04-30
plants with exogenous chemicals
D2 WO098/17110 Composition and method for treating 1998-04-30
plants with exogenous chemicals

6. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD
El articulo 14 de la Decision 486 de la Comision 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 aplicacion
industrial.”



En cumplimiento del articulo 14 de la Decision 486, se procedié 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.

6.1Evaluacion del NIVEL INVENTIVO

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

La anterioridad D1 ensefia métodos donde una sustancia quimica exdgena es
aplicada a las plantas para generar una respuesta biologica deseada. Ejemplos de
sustancias quimicas exogenas incluyen, pero no estan limitadas por ellas,
pesticidas quimicos tales como herbicidas, algicidas, fungicidas, bactericidas,
virucidas, insecticidas, aficidas, miticidas, nematicidas, molusquicidas y similares.
Es ampliamente conocido que la asimilacion de las composiciones pesticidas por
las plantas se ve fuertemente influenciada por las condiciones ambientales tales
como la temperatura, la humedad relativa, la presencia o ausencia de luz y por la
salud de las plantas a ser tratadas. Como consecuencia de esta variabilidad,
frecuentemente se administran cantidades muchos mayores de las que
verdaderamente se necesitan donde la seleccién de las velocidades de aplicaciéon

se realizan de acuerdo a los conocimientos basicos de la persona medianamente-

versada en el arte correspondiente.

De esta manera la persona del oficio esta en capacidad de reconocer, o de llegar
hasta dicho conocimiento, las condiciones especificas de las plantas para lograr
determinar las velocidades o dosis de aplicacion efectivas. Existen muchos
pesticidas que son ampliamente conocidos como es el caso del glifosato para el
cual se tiene una gran informacion sobre las velocidades de aplicacion apropiadas
ya que con mas de dos décadas de utilizacion de este pesticida se han publicado
una enorme cantidad de estudios sobre las condiciones particulares requeridas
para su administracion.

D2 divulga, adicionaimente la aplicacion de composiciones que contienen
compuestos quimicos exégenos para generar una respuesta bioldgica deseada a
través de los medios convencionales como por ejemplo la atomizacion de liquidos
y como modo de preferencia, se ensena la dilucion de las composiciones
concentradas.

En los ejemplos de D2 y D3 se muestra claramente las diversas recomendaciones
y variables a controlar en el método de aplicacion de este tipo de composiciones,
de las cuales se consideran que corresponden a los normalmente reconocidos por

una persona medianamente versada en la materia. Incluso se hace referencia al -

control en la imigacién, caracteristica apenas obvia en una formulacion que se
realiza en el follaje ya que légicamente bien sea por lluvias o por irrigacion, el agua
que cae sobre la planta desplaza la composicion de tratamiento.

En cuanto al tiempo 6ptimo para rociar dependera de la plaga, de los estados de
desarrollo de las malezas y de las enfermedades. Como es de conocimiento
basico el tiempo del tratamiento puede ser gobernado por las condiciones
meteorolégicas, las cuales pueden afectar las pérdidas por deriva y volatilidad de
la aspersion. La temperatura, la humedad relativa, la direccién y la velocidad del
viento y la lluvia, todas, pueden influir en la eficiencia del depdsito del rociado. De
esta forma, la persona del oficio a través de pruebas sistematicas convencionales
puede llegar a saber cual es el tiempo que gasta la planta en asimilar un
determinado pesticida (porque también depende de la estructura y composicion
quimica de la formulacién aplicada) y con ello establecer de manera logica las
horas previas antes de irrigar la planta o si es posible hacer el célculo (algo
especulativo) para la aplicacion antes de la lluvia. Evidentemente también la
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persona del oficio podra indicar las dosis para rellenar la aplicacién si la aspersion
original se diluye por lluvia inesperada poco después del rociado.

Como se puede observar, lo anterior demostraria contundentemente que ninguna
de las caracteristicas reclamadas en el método de la presente solicitud son
especiales sino mas bien resultan evidentes de la asociaciéon del conocimiento de
conjunto de la persona medianamente versada en el arte técnhico con la materia
revelada en las dos anterioridades citadas. En consecuencia, las reivindicaciones
1 a 18 carecerian de nivel inventivo.

En conclusidn los requisitos de patentabilidad de la presente solicitud se
encuentran afectados asi:

N° DOCUMENTO REIVINDICACIONES REQUISITO QUE
AFECTADAS AFECTA
D1 WQO98/17109 1a18 NIVEL
INVENTIVO
D2 WO088/17110 1a18 NIVEL
INVENTIVO

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn 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

comunicacién. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesidn, se

denegara la patente.

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

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divisioryde Nuevas Creaciones.

El anterior '{'@q

uerimiento fue notificado por fijacibn en lista, de
fecha ;

| CONCEPTO EXAMINADOR TECNICO EXAMINADOR
TECNICO CODIGO 202001 JURIDICO
N° 1534(2005-09-07) CODIGO
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