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SARCOSI NATES AS FLUAZI FOP- BUTYL ADJUVANTS AND ACTI VATORS BACKGROUND OF THE
| NVENTI ON Fl uazi f op-butyl (butyl (RS) -2-[4-[[5- (trifluoronethyl) -2-

pyri di nyl ] oxy] phenoxy] propanoate, or its enantioner Fluazifop- P-butyl
(butyl (R)-2-[4-[[5-(trifluoromethyl)-2-pyridinyl]oxy]-
phenoxy] propanommgmsme represent ed by the foI | owi ng for rrul a: nggkum§h
the racem c m xtuge 2 ) hel b ‘ he
enant i omer bei ng ESHESHIH : e ‘

exhi bi ting posterrergence e;;.‘\,m_“; : LN he Qr ass weeds
over-the-top in cotton, soybeans and o ~proadl eaved crops, including

asparagus, carrots, Fdhhdi&bb-ﬁﬁt@ﬂmuﬁﬂl mshfzsmqttsmtauﬁﬁoreméth yl)-2-
ornangntal . The enantionmer Is sold commercially by Zeneca Ag Pr oducts under

the tradenane FEyARF14 ox)r] fhétoxy)] pFopanaBERe oy iDX enljtivmelrsFauazifop-
typically used in formulations to aid the operation or )mrgorove t he

ef f ectii veness @-busylpéoutyd dR) -2reldyildfdétriflucrpmethy} -rmni@esm/émhg
agents, spreaders, | sifiers, dispers f gam uvants, foam
suppr essant s, nﬁtpsfapéﬁﬂagﬁ)r'r Sgﬁ %E’g %&%ﬁﬁx@%feﬂl g"ﬂ&l AFula:

X-T77[err] Spreader are commonly used to enhance the performance of
Fl uazi f op- P- but ylI . However,. lent X [err]. Spreader and ot her
et hoxyl at ed noni oni ¢ surfactanys c n& ce éi"h_}é)enechi de which may form
1,4 dioxane, a known carci g-‘%fq . C-O={CRas—CH;

Both the racemic mixture and the enantiomer are selective
herbicides, with the enantiomer being especially effective as
a selective gra;ss herbicide, exhibiting postemergence control
of perennial and annual grass weeds over-the-top in cotton,
soybeans and other broadleaved crops, including asparagus,
carrots, dry bulb onions, spinach, sweet potatoes, and -
ornamentals. The enentiomer is sold commercially by Zeneca Ag
Products under the tradename FUSILADE' 2000 or FUSILADE® DX.
Adjuvants are typically used in formulations to aid the
operation or improve the effectiveness of the pesticide,
herbicide, etc. The term includes wetting agents, spreaders,
emulsifiers, dispersing agents, foaming adjuvants, £foam
suppreesants, penetrants, and correctives. Adjuvants such as
Valent X-77° Spreader are commonly used to enhance the
performiance of Fluazifop-P-butyl. However, Valent x-77"
Spre_aéer and other ethoxylated nonionic surfactants contain
free ethylene oxide which may form 1,4 dioxane, a known

carcinogen.



WD 97/ 03560 PCT/ US96/ 10049 It is :
t heref ore an object of the present invention to provide Fluazifop-P-butyl
adj uvants and activators which do not suffer from.the drawbacks of the
prior art. It is a further object of the present invention to provide
her bi ci de fornulations with increased activity, lower irritancy and | ower
toxicity than cqipmprsdepnal formnul ations. SUM\/ARY G: THE | NVENHCIRUSBE/@0049

i ch provi des an adFugdhCHSAETRA R CRdey; B 'R BuRal HAMCRE co

Fl uazi f op- P- butﬁﬂmﬁ@vrmaﬁmp%@sad:ﬂtaaamanasom activhtoey whith doaot
toxicity than conventional adjuvants. The adjuvant is CJerr] to (ferr]

sar cosi nat e or ssxfifessErametbel drawvhankis ©Ff £bei DEie®A@KM- sarcosi nat e,
sodi um | aur oyl sarcosinate, or_ conbihati ons t hereof , which .i.s C%ﬂbl ned &gth

Fl uazi f op- P-butyl ad& bﬁci'lf%hﬁﬁ@ iaqte of the *‘Fy" ‘ﬁi’&ﬂ

DESCRI PTI ON OF . TH | ON _Typi cal | rcosin u

of their sodiu® Eﬂﬁ%s p ﬁ'r%#rlhif’ 58?%‘33?%?6?5@% ﬁ%@qﬁ{‘%\%?ft&?éfn
sar cosi nates are pr.oduce Of dARia reaction of
t he sodi um sal t %Ffogoﬁg% Cﬂ@#e)&é%%me%grgloﬁ?f #%t t y% chl ori de under
carefully controlled conditions: [err] where Ris typically a fatty acid of

chain length Clerr] to Cerr], corrm)nly made fromlaurlc coconut ,
palmtic, nyristic or oleic 2 MAR , EN y

The problems of the prior art have been overcome by the
present invention, which provides an adjuvant for Fluazifop-
butyl, and preferably Fluazifop-P-butyl, having increased
activity, lower irritancy and 1ow-er toxicity than conventional
a'.djuvants. The adjuvant is C; to C, sarcosinate or sarcosinate
salt, such as sodium- cocoyl sarcosinate, sodium Ilauroyl
sarcosinate, or combinations thereof, which is combined with

. Fluazifop-P-butyl and provides more effective activity.

Typicaliy, sarcosinates are used in the form | of their
sodium, potassium or aﬁmonium galt solution. N-Acyl
sarcosinates are produced commercially by the Schotten-Baumann
reaction of the sodium salt of sarcosine with the appropriate

fatty acid chloride under carefully controlled conditions:

R- S -Cl + Hbg,COONa + NaOH -----~ > R-g-gsaH,COONa + NaCl +H,0

where R is typically a fatty acid of chain length C,, .to Gy,
commonly made from lauric, coconut, palmitic, myristic or oleic

2



WD, 97/ 03560 PCT/ US96/ 10049 commonl y
made from lauric, coconut, palmtic, nyristic or oleic acid. After the
reaction is conplete, the crude sodiumsalt is acidified to liberate the
free fatty sarcosinic acid whi.ch is separated fromthe aqueous by-products.
It then is neutralized to a salt form Sar cosi nates such as sodi um

| aur oyl sarcosi meoe%e3860di um cocoyl sarcosi nate and sodi um nyr i BCTY$96/10049

sarcosinate ar ecSﬁmﬁf{nihEyffBﬁi"hhﬁﬂé, %u&bﬁpﬂnﬁiﬁr&rhym@%ﬁélc

from Hanpshire Chem cal Corp., as 30% active solutions in water.

present inventoachds fxEtekr thal rehetibnt dsChomplete,ate Mudes isodiam, sabt
in particular, sodium cocoyl and sodium | auroyl sarcosinate, are excellent
adj uvants for Flazatisgifiiedtoylibexate the frer) fattytsargosigtic acid which

Fuazi f op-butyl has been found to contain the herbicidal activity of the,
racepi'c mi xt ure,t’jsaﬁ%?tﬁﬁugmntpgolm%ndbﬁi”rﬂfﬁ%ﬁt&i at h&l ftheme 18

_ Aus 2 TREh Y t at H ]
“h e present PRGRTERE' fo ks it CEGHRD Y asxdoBsSHRAS Wkl | d5° pBafin
art, Rovever tigheal Naglobleads)! | RYARGnTSRGEYE! | ittt add gbflum

! raé;ht
enantioner, the racémc m xture cou e used aS well.) The sarcosinates

are | ow i n toxigftystoyl | bafeosimité s eombercihllyt havatlable - thdei ythe
cause the sane to exhibit increased activity. Suitable salts of these

sar cosi nat es t htrademanls cHAMPOSYLh cfpom s Hampshivet Chemiqsl udorp., as 30%
nonoet hyl am ne; diethylamne; triethylamne; alkali nmetal salts,

particul arly soBFEhYarfPlIviens dm W?g%’fz')f opyl ami ne; and ammoni a or ami no

B e Sobs e PRl ZaPRLRY T A bR L meae
sarcosinates, and in particular, sodium cocoyl and sodium
‘lauroyl sarcosinate, are excellent adjuvants for Fuazifop-P-
butyl. (The plus (P) enantiomer of Fuazifop-butyl has been
found to contain the herbicidal activity of the racemic
mixture, and has thus been isolated and formulated at half the
concentration of the racemic mix. Accordingly, this enantiomer
is preferred in the present invention. It should be understood
by those skilled in the art, however, that although the
following description refers to i:he {P) enantiomer, the racemic
mixture could be used as well.) The sarcosinates are low in
toxicity, irritancy, and when combined with Fuazifop-P-butyl,
cause the same to exhibit increased activity.

Suitable salts of these sarcosinates that are useful in
the present invention include monoethylamine; diethylamine;
triethylamine; alkali metal salts, particularly sodium and
potassium; isopropylamine; and ammonia or amino alcohols such

o as tris amino or 2-dimethylamino-2-methyl-i-propanol.

Preferably the 30% sarcosinate solutions are used so that



3 WD 97/ 03560 PCT/ US96/ 10049 t he
fi'nal concentration of sarcosinate in the fornulation is fromO0.1% to 3%
(v/v), nore preferably 0.5 to 1% Hi gher concentrations of sarcosinates
tend to be | ess effective, perhaps because excess surfactant tends to cause
the herbicide to wash off the area of application. The formulations are
prepared by fimaio7meseei ng the sarcosinate with water, and tRGTHIANYOt he
FUSI LADE[ err] heheiZhimid widrcentratdéon| of ngascosinatentins chet formulnsion is
invention is further illustrated by the.foll OWfE%FE n- Iimting exapples.

Fugzi folo- P- bult yFTom S0 ab¥i e BOt é*isdf"m'f’l)onw RS ofi Ss &P o5 nat BLERET
[ ' f.e. Vi - t

77T 0% act S tiEng, 0 obagpddialithd CEendC 18 3 dne . ecXicElte
systems and thep&iidd betliie! Exdéis sUrfRELAAL LN bol Calil 'Y helBicide

Ber nudagr ass. nmudagrass used in this experinent was established In

1985 and had beg# v Id##Z Yhe? APeAVYL CappiibdatienTal practices until the
treatments were appli‘ed. Fol | owi ng application of the treatnents,

unwant ed weeds and @imessdEornulatiohan dse mplepared viey e fiarsty onliscing t bhe
Quadnec thirty-three days after application;, with MSVA 120 g%s after
appl i cation; aneR¥gQEsinBterwsthImtersand:then pixing the, FUSREARR berhiaide

area was not no until after, the 120 daaxs af t er, treatnent
W the resulting surfactant solution.

The invention is further illustrated by the.following non-

limiting examples.

EXAMPLE ]
Fuazifop-P-butyl was added to solutions of sodium cocoyl

sarcosinate and sodium lauroyl sarcosinate. Valent X-77 was
used as a control. Valent X-77 is 90% active and the
sarcosinate solutions are 30% active. Four test systems and
the control were tésted for effectiveness in controlling
Bermudagrass.

The Bermudagrass used in this experiment was established
in 1985 and had been fertilized and mowed under normal
practices until the treatments were applied. Following
application of the treatments, unwanted weeds and grasses other
than Bermudagrass were controlled with Quadmec thirty-three
days after application; with MSMA 120 days after application;
and with Trimec 333 days after application. The experimental
area was not mowed until after the 120 days after treatment
(DAT) ratings had been collected. The area was mowed prior to

greenup. The area was fertilized with 68 units/A of nitrogen
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(DAT) ratings had been collected. The area was nmowed prior to greenup. The
area was fertilized with 68 units/A of nitrogen 4 WD 97/ 03560 :
PCT/ US96/ 10049 350. days after application. The experinental area was
irrigated on an as-needed basis. Seven and fourteen date ratings of the
effects were carried out. The Fuazifop-P-butyl was applied to Bernudagrass
at 0. 125 pounds waséiosssoi ngr edi ent per acre, the Val ent X-77 waRCHUSI6H0049

0.25% v/v and tBsoSadHAS| aEkes ) Gtidiom| entTIRCt iekPePRERLAT atdrein Wag5%
v/iv and at twice the level, 1.50% The data are shown in Table 1 that

follows. At 7 diyrigatédvem@mpas-neadednbasigy a yell owi ng ef fect was
observed and no percent control could be rated (Table 1). Control was

achi eved at 14 DAT oPevemcand: fomstesn (Qata orptings { RE e ( pERECES syerem
| I nat t . 1.5% d af ' | | " ' t._both

oo e and 1. sus oheried ke hadiasteare P BikyE e sel 140 HgaRiaadhis
on b d . f. A ' '

coat o cocoyl  SBE; 18 pdhnS@detivd SnBRASIERY pRE abie, nYaee Ry Ba

control , but al Adaédtwoenagrwma&ﬂl tRE| S84 HYsindbEs L0 equivatentactive

t hat of X-77. WD 97/ 0356

PCT/ US96/ 10049 concentration, 0.75% v/v and at twice the level, 1.50%. The
data are shown in Table 1 that follows.

At 7 days following application, only a yellowing effect

was observed and no percent cbntrol could be rated (Table 1).
Control was achieved at 14 DAT and the data appear to show that
the addition of sodium cocoyl sarcosinate at 1.5% v/v and of
sodium lauroyl sarcosinate at both 0.75% and 1.5% v/v increased -
'the activity of FUSILADE® herbicide on common bermudagrass. At
31 days after application, the 0.75% v/v rate of sodium cocoyl
sarcosinate and sodium lauroyl sarcosinate provided the best

control, but all of the experimental adjuvants gave control

superior to that of X-77.



TABLE 1 BERMUDAGRASS CONTROL W TH FUSI LADE AND N- ACYL SARCCSI NATE

Her bi ci de: Fusi | ade 2000 Weed: Ber nudagrass Use Rate:

0. 125 pound/ acre Growt h Stage: Post Spray Vol une: 22.86 gal |l ons/ acre
Soi |l Type: Sod Control Adjuvant: X- 77 Use Rate % Cont r ol

Adj uvant % VIV 7 DAT 14 DAT 31 DAT 121 DAT 362 DAT X-77 (90%
active) 0. 25 wdotmasée 40 15 0 0 Na Cocoyl ZR/GS96/16MP c
(30% acti ve) 0.75 25 50 70 0 0 Na Cocoyl

Sar cosi nate (30% acti ve) 1.50 30 TAB&.E1 50 0 Na
Lauroyl Sarcosinate (30% active

0 Na Lauroyl Sarcosi n&ERMUDH QQ@TROLW‘IH@S‘LADWD &ACY%%“%?OS'Nﬁ? 0
0 Check

Fuazi f op- P- but yl v@é@'b@!ﬂfed to s Sr%m f sod| um c and
sodi um | aur oyl sar te VaI used as ?i% VaI ent
X-77 is 90% act i t % o ntsa e SO utlons are /oactlve Four

t est systems and t %nrg FU wer'e tested for effectiveness in controlling
Quackgrass. The plots were 10' x 60" laid out in a Quackgrass sod and the
center 6' of each plot was sprayggRateaving 2' runni '

ﬂ!gs.qmmk_s_nn_t_h.e___
outsi des of eachydahaht Quackgrassk Wt i ngDATer el4DATIal 3LDATTR123s DAT %Z_M_

control based org.a7Oed8) sxtivd)e, wh2se 0 15 40 15 0

Na Cocoyl Sarcosinate

{30% active) 0.75 25 - 50 70 0 0
Na Cocoyl Sarcosinate _

(30% active) 1.50 30 65 50 0 0

ya -

Na Lauroyl Sarcosinate

(30%. active) 0.75 30 75 65 -0 0
Na Lauroyl Sarcosinate

(30% active) 1.50 25 70 40 0 0
Check’ : 0 0 0 0 0

EXAMPLE 2

Fuazifop-P-butyl was added to solutions of sodium cocoyl
sarcosinate and sodium lauroyl sarcosinate. Valent X-77 was
used as a control. Valent X-77 is 90% active and the
_sarcosinate solutions are 30% active. Four test systems and
the control were tested for effectiveness in controlling
Quackgrass.

The plots were 10’ x 60’ laid out in a Quackgrass sod and
the center 6’ of each plot was sprayed, leaving 2’ ming
checks on the outsides of each plot. Quackgrass ratings were
visdal estimates of ¥ control based on a 0-100 scale, where 0

= no control and 100 = complete. control.



= no control and 100 = conplete control. 6 WO 97/ 03560

PCT/ US96/ 10049 Seven, fourteen, thirty, fifty-three and two hundred ninety
date ratings of the effects were carried out. The Fuazi fop-P-butyl was
applied to Quackgrass at 0.125 pounds active ingredient per acre, the

Val ent X-77 was added at 0.25%v/v and the sarcosi nates at an equival ent
active concentreio®mssed. 75% v/v and at twice the |level, 1.50%PCIES600# ar e

shown bel ow i n Tabl e he g5 co LRai,Ng [ 0 Si at
0. 75% viv resul tod | LT e ORArEen(  SEL=Eyy) SR ERERE e 2hhG ] iBirea
hi gher rate, buhih¥ty}4ddess ratifgst bFatdmntefddtts afdre/ i darficn él€. t Whe
rates was equal and remai ned equal for the remainder of -the trial.

Conver sel y, theFhazifopePcbutyddiwas | appbiéd sto cOQuackgrassesatt 6d1R5 pramds

initial activity than the higher rate. Activity for the two rates was equal
by 14°DAT. By 28@tiwg ingwsdismt pepprerey tthe Malemlgyie77 yee adde@dAtuf.25%

| aur oyl sarcosi ngte showed any continuing actiyity on ackgr ass. \
TABLE,2 QUACKGRXES SR %?Aﬁ%ﬁqﬂﬁﬁ% VRASRISHYF 590,
S 2000 0,75t WS unn o SGK USRS, SSison | Fod e ) i
Adj uvant: X-77 HafoWaif Table 2. % Cont r ol
The sample containing sodium cocoyl sarcosinate at 0.75%
v/v resulted in slower initial activity than the sample used
at a higher rate, but by 14 days after treatment (DAT) activity
from the two rates was equal and remained equal for the
remainder of the trial. Conversely, the low rate of sodium
lauroyl sarcosinate resulted in faster initial activity than
the higher rate. Activity for the two rates was equal by 14
DAT. By 2%0 DAT, only the sample with the higher rate of
sodium lauroyl sarcosinate showed any continuing activity on

Quackgrass. TABLE 2

QUACKGRASS CONTROL WITH FUSILADE AND N-ACYL SARCOSINATE

Herbicide: Fusilade 2000 Weed: Quackgrass
UseRate: 0.125 pound/acre Growth Stage: Post
Spray Volume: 20 galldns/acre Soit Type: Scd

Control Adjuvant: X-77 °

. Lse Rate : % Control
Adiuvant VN ZDAT 14DAT 30 OAT 53 DAT 290 DAT
X-77 (90% active) 0.25 10 4Q 30 0 o}
Na Cocoyl Sarcosinate
(30% active) 0.75 8 30 25 10 0
; Na Cocayl Sarcosinate
(30% activey 1.50 30 30 25 5 0

Na Lauroyl Sarcosinate
4 (30% active) 0.75 30 15 15 0 Q

Na Lauroyl Sarcosinate
(30% active) 1.50 10 20 15 0 40



Adj uvant %VIV 7 DAT 14 DAT 30 DAT 53 DAT 290 DAT X-77 (90%

active) 0.25 10 40 30 0 0 Na Cocoyl Sarcosinate (30%
active) 0.75 8 30 25 10 0 Na Cocoyl Sarcosinate
(30% active) 1.50 30 30 25 5 0 Na Laur oyl

Sar cosi nate (30% acti ve) 0.75 30 15 15 0 0 Na

Laur oyl Sarcosi o e1386°% acti ve) 1.50 10 20 - 15  PCTAYS96/10049 40
7 WD 97/ 03560 SXAMPLE 3 PCT/ US96/ 10049

Fuazi f op- P- butyl was addeg t o_sol utj ons of. sodi um cocoyl sarcosinate and

sodi um | aur oyl ~ sar coSMAZEECPYRrRuEY I Wep fddedsta aalutbicnf 5 sodiym eegoyl

X-77 is 90% acti | ' 30% lve. F t est

System and he SaCPaPas, A EBARE AR, MFoRetudts. CoheiGey Bl as
K . Th % 50" | Tt i |

Spring bl oned, areredetany SSPEFORT cpoetel! 2700 £47S8H Beuavly bilg Fhe

sprayed, | eavi nga¥cosinatadselGeion® i 80%latitd¥e. OFouPaeésP! Systems and
Quackgrass ratings were visual estimates of % control based on a O- 10%‘

scal e, where 0 +heo comtrol aedel(festetonpbrt @ffectivenesievdn EohtisElLng
thirty, and two hundred seventy-nine date ratings of the effects were
carried out. ThQUBGKITREB-P- butyl

The plots were 10’ x 60’ laid out in a Quackgrass, which

was spring plowed, disked, and cultimulched. The center 6’ of
each plot was sprayed, leaving 2’ running checks on the
outsides of each plot. Quackgrass ratings were ' visual
estimates of % control based on a 0-100 scale, where 0 = no
control and 100 = complete control. |

Seven, fourteen, thirty, and two hundred seventy-nine date
ratings of the effects were carried out. The Fuazifop-P-butyll
was applied to Quackgrass at 0.125 pounds active ingredient per
acre, the Valent X-77 was added at 0.25% v/v and the
sarcosinates at an equivalent active concentration, 0.75% v/v
and at twice the level, 1.50%. The data are shown below in
Table 3.

All of the additives showed similar rate response with
Fuazifop-P-butyl. Substantial control was exhibited even as
of 279 DaT.



was applied to Quackgrass at 0.125 pounds active ingredient per acre, the
Val ent X-77 was added at 0.25%v/v and the sarcosinates at an equival ent
active concentration, 0.75%v/v and at twice the level, 1. 50% The data
are shown below in Table 3. Al of the additives showed simlar rate
response wi th Fuazifop-P-butyl. Substantial control was exhibited even as

of 279 DAT. 8 wo¥fas8e 03560 PCT/US96/10049
PCT/ US96/ 10049 TABLE 3 QUACKGRASS CONTROL W TH FUSI LADE AND-N- ACYL
SARCCSI NATE Her bi ci de: Fusi | ade 2000 Weed:
Quackgrass Use Rate: 0. 125 pound/ acre G owt h Stage: Post
Spray Vol une: 20 gall ons/ acre TABLE®I | Type: Tilled Control
Adj uvant: X-77 Use Rate % Cont rol Adj uvant %
VIV . 7 DAT 14QDA¢KGRA$I:®A‘BOLW|MSDADEANDN RDOBARGOSINAEE 0.25
10 * 60 85 70 Na Cocoyl |nate 30% active)
0.75 10 Herbicide: 55 Fusxla 2000 (ﬁée‘g RSk e (30%
acti V‘?) 1 5ise Rate: 0.125 ge‘ und/acre Gro guroyl
Sar cosi nate (30 rna \{O%%sant 00,93' s/acre Soil g{f’e '"
0 Na Lauroyl Sarcoslna
U.SE.BEI& % Coantrol
X-77 (90% active) 0. 25 60 85 70
Na Cocoyl Sarcosinate
(30% active) 0.75 10 55 90 70
Na Cocoyl Sarcosinate
(3_0% active) 1.50 10 §5 85 . 80
Na Lauroyl Sarcosinate
(30% _active) 0.75 i0 50 80 60
Na Lauroyl Sarcosinate

(30% active) 1.50 10 55 90 75



(30% active) 1.50 10 55 90 75

PCT/ US96/ 10049 WD 97/ 03560 What is clained is: 1. A herbicidal conposition

conprising a herbicidally effective anount of )

butyl-2-[4-[[5-(trifluoronethyl)-2- pyridinyl]oxy] phenoxy] propanoate and an

activator conprising an N-acyl sarcosinate or a salt thereof having the

formul a: RCON (Gl ,‘&kg{, CH err]COOX wherein Ris (Jerr] to ( epcl/usdckigsd9or
I

al kenyl, and X i s08¢Himad kg4 netal, ammonium Cerr]-Cerr]
al kyl am ne or an ami no al cohol. 2. The herbicidal conposition of claima1l,

wherei n said butyl -21.[ 4-} [Kerhiddalucompeshylivn? compribing | xhépbiobdally
pr opanoat e S but yl (R -2-14- [[5- (trifluoromethyl_é -2-
pyri di nyl ] oxy] piREF@eFiver opamnte. 9f Thbubxt 12 vi4rd [ScdhpdEleoremerhyd kridn
1, wherein said_Nacyl rcosinate i.s selected frgmthe oup consi stjng of
al kal | metal saPYEIGEnYL]pRyIPReRcyd BrORERostR . ARY B0 AACELY3LOR  CeBREAFLNg
sarcosi nate, an ' r | sarcosi hnate
and an al kal i negfg% g#%%%%ﬂaéés(%’!cggﬁég#eéﬂéﬁﬁeﬁaﬁéﬁkpaafmmga’
conposition of claim2, wherein said Hcéﬁltbn{)@i-l‘“gﬁﬁd}(‘at e is selected from
salts or |

the group consisting of alkali netal royl sarcosinate, alkali

netal salts of whemgins® csigate. pNAIkyD Hrrfli@hnyd) anhkdalt iPtRydssddn,of
| auroyl sarcosinate and an al kali netal salt of cocoyl
alkali metal, ammonium, C,-C; alkylamine or an amino alcohol.
2. The herbicidal composition of claim 1, wherein sa'id
butyl-2-[4- { [6- (trifluoromethyl) -2-pyridinyl} oxy] phenoxyl -
propanocate is butyl (R) -2-{4-[[5- (trifluoromethyl) -2~
pyridinyl]oxy] phenoxy] propanoate.
3. The herbicidal composition of claim 1, wherein said
N-acyl sarcosinate is selected from the group consisting of
alkali metal salts of léur'oyl arcosinate', alkali metal salts
of cocoyl sarcosinate, and a mixture of an alkali metal salt
of lauroyl sarcosinate and an alkali metal salt of cocoyl

sarcosinate.

4. The herbicidal composition of claim 2, wherein. said
N-acyl sarcosinate is selected from the group consisting of
alkali metal salts of lauroyl sarcosinate, alkali metal salts
of cocoyl sarcosinate, and a mixture of an alkali metal salt
of lauroyl sarcosinate and an alkali metal salt of cocoyl
sarcosinate.

5. The herbicidal composition of claim 1, wherein said
activator is sodium lauroyl sarcosinate.

6. The herbicidal composition of claim 2, wherein said

activator is sodium lauroyl sarcosinate.

10
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sarcosinate. 5. The herbicidal conposition of claiml1l, wherein said
activator is sodiumlauroyl sarcosinate. 6. The herbicidal conposition of
claim2, wherein said activator is sodiumlauroyl sarcosinate. 10 VO
97/ 03560 PCT/ US96/ 10049 7. The

her bi ci dal conposition of claim11, wherein said activator is sodi um cocoyl
sarcosi nate. 8. wid'¢ydisebi ci dal conposition of claim2, wherei PPCRUL96/10049

activator is sodi Um §0COfheSAERRRIINIE cohpoRiFEbHOSE 061 LRRT Olyidie PRI N
grass, conprising applying to sard grass an effective anount of a

her bi ci dal conpagtivator cCDaPSoEUN) covieyy| sdreédsiddte.(trifl uoromet hyl)-2-
pyri di nyl ] oxy] phenoxy] propanoate and an activator conprising an N-acyl

sarcosi nate or a sal 8.t hBheohetbicidn) (nompesitiien eCCrlilMDr Mherein said
CH err] COOX wherein R is err], to-CJerr] _alkyl, or_al kenyl, and X is
hydr oyen, al kal iacﬁéYﬁF?ra%m?R#ﬂm EFEF¥Ti%ﬁq€Y| amine or an anino
ol conal 10, e T2t §od §f peH REIBEEL B Ng A s dfs compristag
(12 L (STt Mo oo 6 it sy, Suap st
sarcosi nate. 12.cohpesitibad ebmprising O, butyl-@-(45di[8-4trifbicromsthyl) -2~
pyridinyl] oxylphenoxyl propancate and an activator comprising
an N-acyl sarcosinate or a salt thereof having the formula:
RCON (CH,) CH,CO0X
wherein R is C; to Cp ‘alkyl or alkenyl, and X is hydrogen,
alkali metal, ammonium, C,-C; alkylamine or an amino alcohol.
10. The method of claim 9 wherein said butyl-2-[4-[[5-
(trifluoromethyl) -2-pyridinyl] oxy] phenoxyl propancate is butyl
(R)-2~-[4-[[5~ (trifluoromethyl) -2-pyridinyl] oxyl phenoxy] -
propanoate.
11. The method of claim 9, wherein said activator is
sodium lauroyl sarcosinate.
12. The method of claim 10, ﬁherein said activator is
sodium lauroyl sarcosinate..
13. The method of claim 9, wherein said activator is
sodium cocoyl sarcosinate. .
14. The method of claim. 10, wherein said activator is
sodium cocoyl sarcosinate.
15. The method of claim 9, wherein said activator is
present in said herbicidal composition in a concentration of
s 0.75% or less. '

16. The method of claim 10, wherein said activator is
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sodi um | auroyl sarcosinate. 13. The nethod of claim9, wherein said
activator is sodium cocoyl sarcosinate. 14. The nethod of claim 10, wherein
said activator is sodiunrcocoyl sarcosinate. 15. The nmethod of claim9,
wherein said activator is present in said herbicidal conposition in a
concentration of 0.75%or less. 16. The nethod of claim 10, wherein said
activator is 11,04 7/ 03560 PCT/US96/10049
PCT US96/ 10049 PLSESR" 1h"e§0h IndiiifiiainlcchpBBEeiéh Ol 14 coscameriuiati @t of
0. 75% or | ess.

0.75% or less.
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