F@DAL 2- HALOACETANI LI DES Thi §4imnventi on pertains to the field of
2 h acetanilides and their use in the agronomc arts, e.g. as
her bi ci des. The prior £l gue thics ntion, . jncl udes numer ous
di scl osures of 2-hal oacetaH 5 QRSEBANILAES i t ut ed Or‘SuﬁﬁfltUt
with a wide variety of substituents on the anilidc nitrogen at orff
anLere ri.ng i ncluding al kyl, al koxy, 10 al koxyal kyl, hal ogen, etc.,
radicals. As relevant to the invention conpounds, which are characterized C
by having an aIkdxymatMﬁvemtabhenﬂubq&mshyb thamﬂxdidwnfhe aniliae - "
n|trogen n rit ho S and f|
al kyl 3’ ?%‘L r‘mog'hl %r€ﬁ8 % '% JI‘O%QQ #‘1 ng r%r?c?xggbarﬁ.:isﬁ,om to
t he invelet.(g. .aras u:esbmm Nurrbers 3,442,945 and 3,547, b20. The nost
relevant di sclosures in the '945 and ' 620 patents are the conpounds. 2

5ﬁnt but yl - 2- chl or o- N- met hoxynet hyl - 20 6' - net hoxyacetanile and its

anal og (ExdRbeepridmndriirgilavunt 6o phisntinvene@npl es 18 and 36

Of the 94%&4}&&&&%%;& vshxaouur%s Rk €L R a4 SACR 389 #Rded 152, 137
di scl ose generic fornul ae which enconpass conpounds of the type 25
di scl osewhichs May ' bes uprubsbityseshior sppskisptetha? ik yadwdeiesed

Speci es QP SRV stibsti Bhénts’ & Gle | n2Dede MiIk ARFeAI @Rowd an
al koxy radical “in the other ortho position has an aIk et hyl radical on

the ani| @RS Q7 rHR&n3RIIAAL FPBENIOHULIING #3F¥ Lar AHPXYr gi scussed in
node det @allkd}Hkyl, halogen, etc., radicals.

As relevant ta the invention compounds, which_

are characterized by having an alkoxymethyl or
alkenyloxymethyl radical on the anilide nitrogen, an
a;koxy_radiéal in one ortho position and a specific
15 alkyl radical in the other ortho position, the closest
' prior art known to the inventor are U. S. Patent
Numbers 3,442,945 and 3,547,6?0. The most relevant ﬁ:_
disciosures in the '945 anu '620 patents ave the |
compounds 2'-~tert-butyl-2-chioro-N-methoxymethyl-
20 _ 6'~-methoxyacetanile and its bromo analog (Examples 18
and 34 of the '620 patent and Examples 18 and 36 of the
'945 patent, respectxvely).
U. S. Patents 4,070,389 ang 4, 152,137 disclose.
generic formulae which encompass compounds of the type

25 - disclosed in said '945 and '620 patents. However, the
only disclosed species compound having an alkyl radical b
in one ortho position and an alkoxy radical in the '
i.

other ortho position has an alkoxyethyl radical on the
anilide nitrogen atom; compounds of tihis type are
30 discussed in more detail below.
Other less-relevant prior art are Belgyian Pat.
No. 810,763 and German Application No. 2,402,983; the
compounds of these references include compounds of the
type disclosed in said '389 and '137 patents and are



& her Iess rel evant. prior art are Bel gian Pat No. 810, 763 and Cerman -

~ Applicatioon No. 2,402,983; the conpoun s of -these references include 2

. conpounds of the type disclosed in sdT4¥" ' 389 and ' 137 patents aht are =
-2-. pharacterized by an al koxyal kyi radical having two or nore carbon atons

bet ween t h de, ni t t nd. th 1
wpa{./ety” The SHATSFLPES2RA" Byl A 1l by Dudi LESRA 200 Wduandl e 284 5
t and Gqi 868 tmrs it were akhé oan b2 idenpditnisem

Gt hoxyet hyl 1ack CaLn ! ne o 'oﬁ i gé "l TP V’Z‘?‘ﬁ?‘x"y'
radi cal in. on%’ 6’[‘%‘3 o?it ant' % )?%&'? ??ﬂ' or |soé‘¥ %I radical in
t he other(Nttﬁngmantlsppqnﬁnnwdxgplasmtes if3spateBelglian §ké3Cbnpound

Nunb 7, 1 0,8Rd G2 fragh N

Comounds ar PatEaEqall cipat Misd R lebausoh PBRARAIE TR
met hoxyet hyI mmmundSypmyig raniethaxyethyl t guddcad cn: the raugahx eom and
a methoxy Or o} bpsichadiccal, 1) githo RSP’ £ PRORYS FLlidRANU R g Yk chadi cal

in the other. ort post 945 pafent contai.ng sone

““"her bi ci dal daqsxbiam aBJt@ mﬁwb;bd%hyrbn@ronsepsmdu kead ngna

heni cal configurathes GQﬂhdﬂﬁﬁﬁﬂﬁ&dﬁlaiéﬂeﬁ?;hbecaﬂtné"@53 dtent,
c¢onmpounds, and sone data are resenien*%or ot her "hongl ogous an analogous

| Conpound-sp | eHeQ| SQEP?“PQ Awbgrs ol 18reéfcantde 266,' fthay; §

less-relevant homologs of these compounds are also
dzscloscd, e-9g., Compounds 6,.9, 16 and 17, which have
methoxyethyi or methoxypropyl radicais substituted on
the nitfogeh atom and a methoxy or ethoxy'radidal in
15 one ortho position and a methyl radical in .the other.
ortho posltxon.
The above '945 patent contains soma herbicidal
.data relatlve to those above-mentioned compounds having a
. chemical conflgurathn most closely related to the
20 invention compounds, and some data are presented
for other homologous and analogous compounds
less-closely related in chemical structure, e.g., said
Comp@uhd Numbers 6 and 9 in said '763 patent. More
particularly, these most relevant references, while
25 ‘. disclosing herbicidal activity on a variety of weeds,
do not disclose any data for any compounds .which are

v shown to additionally and/or simultaneously control the
'hard-to-kill narrowieaf weeds, blackgrass, wild ocats
& ' and downy brome and other weeds such as yellow foxtail,

30 annual rye, barnyardgrass and crabgrass, although said
Belgian '763 patent presents data showing good control
of wild oats and undefined species of various other
weeds_in_sugarbeets; However, as will be,shown'hereip,
éqmpéunds according to this invention possess

35 unexpectedly superior properties as selective
herbicides in sugarbeets vis-a-vis the homologous
compounds of the prior art.



nmpyund Nurbers 6 and 9 in said '7%3 patenf. More particularly, these nnat'
relevant -references, while 25 di scl osi ng herbicidal activity on a variefy -
.0 eds, do not di s y any ounds whi ch_are shown to

addrti onal |y and/oh "Wﬁﬁ?%ﬂé%ﬂ%%@ %Bﬁ??gl r Rk anarrOM/Leaf

weeds, bl anéo;biaesdem lics daunmﬂxmmﬁ bhen‘ als& dirhespeeifiteguch as yel hew
foxtail .- ual bar ny, a n aIthough said
‘Bel gi an 7'6‘)1'39‘5&8 t &"é‘s‘erft 'dat'gﬂgg \Aﬂg&ggggg& &ﬁg{%s “Wild oats and =\
- undef i ned effectivel inasaids diaeingesuslinapoyntizeat. omn‘icer “as w 'l be
sho her np i

sﬂ\y sggé QHQ@S e rfiéf‘ﬂeéeutfP in Epﬁ"h r bi cﬁﬁ:ﬁ?ﬁ sugar beet s

unexpecte up ror prope I es as selective
Vi s-a-vi s Q¥RandsoRgdser QMpPoleRisversane éﬁ|dﬁcaﬂberef¢r¢urther
di sadvant %2& Hgaxsu&m&{a@rs ﬁ@f&idésnbsu@dﬁﬂatixprh.?i L?ge& gge in

specified ty soil, 1 e sone bicides are ctive in
soils havﬁfgl nhFPgaﬁ'ﬂJrﬁ‘?"bf“-%ﬂlgﬁn?EgaB c tRaheavy. t‘FrE@Ya?B“l Rurkective in

other soils high '?e‘%r%dhélat&ﬁéa@#an!héjé < %%me |;Sriér gperefore
advantageous t hat a herbi be usg §%- soil ranging from
i ghttO orgaﬂﬁ’ébi'ﬁ"ﬁ@ﬁ'v}sclélﬂ "?‘éf’ étf?b‘ttlf (ﬁ%ﬁ?ﬁﬁ@ of some

prior art ggherhRebvy dedrfalbhevhicl pésutes GentuRicipbrgi 6keape under 8
_heavy rm'ﬁé%éxé@h%h results in Ieachlng of t he herbi ci de.

Ano, finally, a dxsadvantage in some herbzulues
is the necessity to adopt and maintain special handlxng
15 procedures ‘due to the toxic nature thereof. Hence, a
further desideratum is that a herbc1de be sate to
handle. . _ ' _
It is, therefore, an object of this invention
to provide a group of herbicidai compounds which
20 overcome the above-mentioned disadvantages of the prior /
art and provide a multiplicity of advantages for a '
single group of herbicides. _
" It is an object of this invention to proviue
herbicides which selectively control various weeaus,
25 particulafly annual grasses, including hara-to-kiil
""narrowleaf weeds such as blackgrass, wild oats and
downy brome and other annual grasses such as yelliow
foxtail, barnyardgrass, crabgrass and annual rye,

" particularly in sugarbeets. _ _ Ll
30 Still another object of this invention is the
provision of herbicides which are effective over a wide ¢

range of soils, e.g9., ranging from light~medium organic’
to heavy cldy and muck. ' ' ' "
"~ Another object of this invention is the
35 provision of herbicides which are resistant to 1eachin§
under heavy rainfall.
Finally, it is an advantage of the herbicides



Ano, finally,:a disadvantage in sofg-herbicides is the necessity to adopt
and, mai ntai n speci al "handling 15
t her eof . (
handl e_, | fi $hishdrefent iocan tWhjecthey . skes siafiertndnreguinoyine a group of

Hence, a further desideratumis that a herbci.de be sate to

procedures due to - the toxic nature

her bi ci da u e . me the above-nenti oned di sadvant ages
bpE TR iR S el Hoceugrel

of {the pri

art a provifde a nul Tl

group of herbici d&he | abbyeamnabjetneof objestisncdntthe toverntioer

her bi ci deg ;A chiyvel 0 . P5y £ |
grgsl\sigs?%icgﬂﬁd{n%g%h)aé -toéﬁ##?%gr 'rtl'?)’vﬁ ea V\llé% g g%%"fa%?%}éigfass,

annual
mﬁId50atsb849WHomny.brone and ot her annual grasses such as yellow foxtail,

bar nyar dgrass, crabgrass and annual rye, particularly in sugarbeets. 30

Still

anot her object of this invention is the
are effective overhg WPEESERtgARNeRbIPR relates Lo hgrbisidally

fcity of advantages for a single
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- medi um
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It has now been found that a sélective group of
2-haloacetaniiides characterized by specific
combinations of alkdxymethyl or alkenylioxymethya
radicals on the anilide nitrogen atom, specific aikoxy

radicals in one ortho position and a C,_, alkyl, i.e., -

methyl, ethyl or isopropyl radical in the other ortho
position possess unexpectedly superior and outstanding

selective herbicidal prbperties as sugarbeet herbiciaes

- vis-a-vis prior art herbicides, including homoliogous

compounds of the most relevan?‘prior_art.

A primary feature of the herbicidal =
compositions of this invention is their abillty to
control narrowleaf weeds in sugarbeets, particularly
the hard-to-kill species such as wild oats and
blackyrass, as well as less-resistant speéies such as

"yellow foxtail, barnyardgrass, crabgrass and other

noxious weeds. el _
The couwpounds of this invention are

" characterized by the formula.. .

il

tl



ﬂ@e labove and ot ner obj ects of th&- nvention will- become.nore apparent f
the detailed description 5. below The present invention relates to

'herb|C|daIIy active compounds, herbicidal -conpositions containing ---

t hese conpounds as active ingredients -and herbicidal nethod of use of said
conposi twlunseim Baisi @tilayl eroppropyl, isoptropids rmetbeenlfound that aw

~selectiv cetanllldes characterized by specific
comnbi natﬁe]'%éfgé) {)k‘oxy ‘n

yl or al kenyl oxynmet hyl radi cals on the ani | i de.

nitrogen atom sBgciilsi aveitipky nagirsxpsti nisupropydo godutph.and a err],

at kyl

posktion posseSs _unexpect €
~prdperties as suBg r BScthierhyl ci @ahnl ©r- wgppﬂpml.araunemeeu des,

| idobutyl oftilbdamé *hxhdor i sopropyl radical in the other ortho
d superior and- outstandi ng sel ective_herbicidal

|ncluduyhggumnogous conpounds of the nost relevant prior art. 20

A primary feature of the herbicida

sitions of this invention

is their abili ty"b&“céhg rbf AEPPERARY » v%e%i% gE i’ég&'r‘lﬁbéip iBarticularly
t he rmuchigh$¥i§ speci es such as wild oats and bl ackgrass,.as well as

| ess-resi stan

peci es such as yel I ow foxtail, barnyard rass,

crabgrass and otHEan&g AR %Eéfi ﬁ1e‘% 'hds“oPrﬂﬂ"sL i PG ALLYL are
chawct nd R, bist ReputyfIbR. isobitivl;

15

20

25

30

35

when R is n-propyl, Rl is n-bﬁtyl or
isobutyl; when R is isopropyl, R1
when R is isobutyl, R; is n—propyl, 1sopropy1

isobutyl or Lsoamyl and

is isobutyl:;

when R is butenyl, Ry is methyl.
Compounds of particuiar interest and utility
herein are those wherein in the above formula R is a
C,_4 2lkyl radical, preferably ethyl, n-propyl or .
allyl, Ry is a C; or Cq alle?‘especiaily n-butyl or ' .%J.
isobutyl and R, is methyl or ethyl.
Particular SR - compounds according to
this invention.arei"““““”'_““' |
N-(isobutoxymethyl)-~2'-isopropoxy-6‘'-methyl-2~-
chloroacetanilide;
) - N-(isobutoxymethyl)-~ 2'—1soamyloxy-6‘-methyl-z—
chloroacetanilide; . .. . . :
N-(n-propoxymethyl)-z'-isobutoxy-a'—methy;-2~ '
chloroacetan111de°- ¢ e oa
N-(ethoxymethyl)-z’-n—butoxy-ﬁ'-1sopropyl—z- P e

' chloroacetanlllde, : : . .

. N—(zsobutoxymethyl)-z'-1sobutoxy-6'—methyl—2-
chloroacetanilide; ) e
N-(isopropoxymethyl)-2'~iscbutoxy-6'-methyl-2-
chloroacetaﬂilide,
N-(1sobutoxymethyl) 2'—n-propoxy-b'-muthyl-z—
chloroacetanilide;

;J :



wherei-n R is-ethyl, n-propyl, isoprépyl, isobutyl, allyl or butenyl; Rl is Wy
met hyl, -n-propyl, isopropyl, n-butyl, isobutyl or isoeanyl and 5

R is nethyl, ethyl or isopropyl; provided that: when R2 is isopropyl, R
is ethyl and RL iN-h2pbugen FRYPE Loy~ 2 Rrmatbeny6 ‘musdid - or
allyl 10 2a14,1RrdscerhwiMlidy; i sobutyl; when R is n-propyl, Rlerr] is
n-putyl or isobutyl; when Ris isopropyl, Rerr] is isobutyl; when Ris

i sobutyl, Rl is n-BrépyPraRympyhylisddanyibuwkoryobive thyd ~i

when R ischyicrddecetbflinlidess met hyl . Conpounds of particular interest and
utility herein are those wherei-n in the above formula R gs.a Cerr] alkyl
radi 8al , preferabl Y-y 1axRRY L br2irnybutexysb i-etby¥dr2y err]

. al kyi, espéQicridacethntidlidy; 20 i sobutyl and R2 is -nmethyl or ethyl

'Par;icular tan$0 ounds accg;gLn to this Lgventign'argz _
N—(|sobutoxynethyly-ﬁeﬁp§g§PEﬂH¥WLB' " mdBRPutexyTh oTeAB¥LafT i de; 25
N-(isobut&uwﬁﬁda&ét3hiu$mynﬂaud-?'-nethyl72- ch.LoroapetaniIidg;
Rt ot - R B RIS B 1 e
* 310 chioroacetanilide. ' o : .l
The utility of the compbunds of this invention
as the active ingredient in herbicidal compositions
formulated therewith and the method of use thereof will
be described below. | .
15 - The compounds of this invention may be made in
' a variety ot ways. For example, these compounds may be
prepared by the azomethine route described in the
A above-mentioned U. S. Patent Numbers 3,442,945 and
' 3,547,620. According to the @zomethine process, the
. 20 - appropriate primary aniline is reacted witn formalde-
hyde to obtain the corresponding methyleneaniline
- {(substituted pbenylazomethine), which is then reacted
with.a haieacetylating agent.such as chioroacetyl
o chlaridelor chloroacetyl anhydriae which, in turn, is
25 ' reacted with the.appropriate-alcqhoi to obtain. the _
." corresPOndinguN-alkoxyﬁethyl-z-chlqroacetanilide'as the _ ... - -
s final product. _ . ' _ . '
T 'Another process_fqr'producing compounds. .

% " according to this invention involves -an N-alkylation of e i
30 ‘the anion of the appropriate secondary i . -
2-haloacetanilide with an alkylating agent under basic

conditions.

' .Example 1 below illustrates the use of said
N-atkylation to prepare oneicompound of this invention.

i
it
t



N (1 BG Utoiyhethyl)-Z'-isobUtoxy-éanEthyl-Z- chl oroacet ani | i de;
N- opr opoxynet hyl ) -2' -i sobut oxy- 6'-nethy| - chl oroacetanilide; 35

N ( 2- but &n At A B R rﬁ?e%%w?@%?%ﬁ% oddhdiipeg,
ﬁ(nl Frlom)mdietjswdzpaémg awoxketd airb?uhxﬂobhtnéoanebwm:crde Bhe v/
N (ot hox oATR1gd 2 st C 18R piBldes, Sedol BLATER ERpEYe o
hL(aIIythm&imyi&vblmeﬁﬂhﬂexynGS1¢unprépanﬂtzonhb6rhamnmﬁthyde Tne
utilg ‘ﬁl%iﬁ}é@f??ﬂ@#&fﬁeEﬁé?s'%E@H'é¥1 g?nﬁe %%E%fyfdiﬁ“t I n

herb|C|d ions “formu ed therew t et h use t hereof.
‘Wi ll be ddecibalkpdesion process. The corrpounds of this invention may-
be nmade in * ~a variety ot ways. ‘For exanple, these .conpounds may be
prepared by the azonethine route.described in the above-nentioned U S
Pat ent Nunbers 3,442,945 and 3,547,620. According to the azonethine
process, the 20 appropriate primary aniline is..reacted. w tn fornal de-

- Example 1
2'-~isobutoxy~6'-methyli-2-chloroacetaniliae,
5.6 g (0.022 mol), chloromethyl-n—propyl ether, 4. 75 g
10 (0.44 mol) and 2.0 g of benzyl trlethylammonxum .
- - chioriade were mixed in 250 ml of methlyene chloride ana
chilled. To the mixture at 15°C was added 50 mi of 50%
NaOH all at one and stirred for 2 hours, then i00 mi or
cola water was added. The layers were separated,

15 washed with water, then driea over MgsSO, and evaporated

by Kugelrohr to obtain 6.5 g }90% yield) of clear oil, Lﬁ

b.p. 130°C at 0.04 mm Hg. o
Anal. Calc'd for C),H,,CINO; (%): C, 62.28; H, 7.99;
; ) Cl, 10.%81;
20 : - Found: C, 62.27; H, 5.0i;
Cl, 10.81. ' |
" The product was identified as N-(n-propoxymethyi)-2'=_ =
'isobutoxy—s';methyl-z-éhloroacetanilide.
' Example 2 |
25 -l . -. This example desg;ibgg.a_modiﬁ;catipn_of the
"Néalkylation proqgssudesqribgd_in Example 1. 1n this .
‘process embodiment, the alkylating agent is formed in
sitﬁ.'thus effecting a more efficient, economic and - = . .
sxmple operation.
30 To a chilled mixture of 4.6 g (0.1 mol) of
ethanol, 1.5 g (0.05 mol) of anhydrous paraformaldehyde
and 100 ml of methylene chloride were added 6.1 g (0.05
mol) of acetyl bromide; the mixture was stirrea until



. . - : o J
hyde to obtain the correspondi ng nethyl eneaniline (substituted . - 16
phenyl azonet hi ne), which is then reacted with a hal oacetylating agent .such™~— ;
as chl or oacel §| thol pardfwamaidenpdecvys dibgoives .wWhiZch, the mixbpries 25 '

reacted, with the “appropriat cphol Lo _gbtajn. the c ToIATs (] PR
N-al kg\></yrret"ﬁ‘§/+- EE‘SﬁI Sﬂﬁcdetaga'ﬁ* |a$ dg&éé‘l# h@gﬁﬁ ngrlt‘_ ?r O(ﬂug‘;&syy e g\ﬁ& her
process forppopylieRnghdeonoaceikaniibdeing. Pogt kifs bemastk i on i nvol ves an - '
N-al kyl ati o ' I Q0 QF: hhe. ARPLAPLh A ' L
2ihaloacetaﬁfﬁ%aégﬁﬁm¢4§$€5}§§%§$hggaﬁgﬁtaﬂn&%rggégﬁéﬁggﬁég?ions. Exanpl e
1 bebow i | Iekieuide t hFGMbiture (wasarroled 6@ & G nd S@nBicotpound of
Lhis Invent3eq naom badid™etl!£€l Shakkyhal bRl rbeet T 12 Hegeslbed In
Exanple 2 for preparing another conpound -of the-invention. ne nodified
N-al kyl at i Fh@r d2¥SF SIMAKE FRPRFAtRdnpVashedowdith WREkAXesdEhedin situ
preparati O-rboérhaasmeﬂ}(Mu evapdrdtedr g_(keg}éhrah&ert% o€ pa 418G o

a anp -

materials in_the yl ation

rocess. . el 20, ‘ -
' -i sobut oxy('éfnnﬂtiﬁy“ldb-‘_iﬁﬁl!ﬂbg‘&t EWPFQQ, bspg &2(5(?%?2‘ Bt §7 mm Hge.

chl ogmet hyAng4 pr ocnlx.@mefor.ﬁlcﬁu gc_mo (8%44 mel,) ek g; Ougp af 2penzy!
t¥i ef'hyl amfnr um chl ori de were x88 in 35 nr_%&.nﬁggg?fpe chlorkde and
~chilled. To the mxture at.15 C was added 50.n[df 50%°* - o
s . - -. ) : Found3 .C, 63.23;8' 8‘-29; ) )

. _ Cl, 10.37. .

The product was identified as N-(ethoxymethy1j~2'-n-
15 butoxy-6*-isopropyl-2-chioroacetanilide.
Exampies 3-12 _
Following substantially the same procedure ana

conditions described in Examples 1 or 2, but _
_ 'substituting the appropriate secondary anilivge and -
' %d alkylating agent as starting materials and quantities
theréoi} the corresponding N-(alkoxymethyl or
alkenyloxymethyl)-2-haloacetanilides were prepared;
these compounas are identified in Table 1, togyether
with certain physical properties, o '

25

4



O—i all at. ong and &t |¢|sred fwar °2 Hou % modﬁﬂoﬁcolg matgr. was
ded. The | ay@fs vve-rle"seﬂbr was vm J\@% egs dg ed over -
(9 %-yi eI ) of-cl ear oil,

h
SO and evap% at ednwa% Foi!'r
b.p. 130 C at ¥ Calcdfor % C, 62.28; H 7.99; d

10.81; 20 =  Found: C, 62.27; H, b.0i; O, ™
10.81. The odyct was identified as N-(n-propoxynet hyd .-2'— iéo@t oxy-6 -
-met hyl - 2- c@{cBpacet ani i de. - Exanpl ee2 Jhip epampl o scripen ot
modi fi cat i omlo#lt he (§alRhat ﬁ)nmprcocests rdeqtriNe®i A Edanple &. ,\I n this
process. enbagli sdnt , the 'algyl a |,dg digeat BS o orﬂed~| ®sritu, @ thus effecting .
a nore efficiemg, ecc@iom o=an® si nptie Eperaf'f 30 To a chilled
m xture of 4.6= (0.1 nol) of ‘ethanol, 1.5 9 (0 05 ‘'nmol ) of "anhydrous -
. par af or mal dehydd ‘and 100°m of nethyl ene chlori de were added 6.1 g (0.05"

nmol’) of acetyl brom de; ‘the mixture was stirred until . .all the '
par-af or mai dehyde was-di ssol ved. To the mi xture.WS then added 5.1 g (0 018 -
mol ) of 2'-n-butoxy-6'-iso-. propyl-2- chl oroactanilide, 2.0 g. of benzyl
~triethyl ammoni (g} chl oride apd 40 m _pf. nethykene 5 Iorid . Qrhe .

m xture was co d to‘,l& d &0 =:rl wof CSO% I\HO—i‘éda‘eozal at once and
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The'l ayers, were separated, washed with water, dried over [err] and '
evapor at ed by Kugel rohr 'to obtain 4. 6’1(9'( 77%vyield) of yellowliquid, b.p. @
1250C at 0.07 mm Hg. - 10 "Anal .. Calc'd for [err] (%9: C, 63.24; H,

8.26; C,. 10.37; Founds- ‘C, 63.23;"H, 8.29; d, 10. 37. The product was
|dent|f|ed as. N—(ethoxyrrethyl) 2'-n- 15 -
butlgxy- 6' - i sopropyl - 2- chl oroacetani | i de. Exanpl es 3-12 Fol | owi ng

substantial I'y ‘the same: procedure.ana condi.ti ons described in Exanpl es 1 or

2, but substit é the a r rlate secondary ani lice and alkyl ating agent

as starting tet &aghgscﬂ .the corresponding -

N-(al koxyget Nq,g,m Jée‘gygow,dgh)qggz,h@jgacet anilides were prepar ed;

‘these co ds\ar eti Wentf Med An® Tadll @ 1,~t oget her- with certal n phy5| cal
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‘[gﬁr [err] [err] * . [err] X Tﬁé'secondary aniLide starting materials -
I n the above exanpl es -are prepared according' to known nethods, e.g.,

by. haloacetylation f the spandi.n am ne wi.th such

‘hal oacetyl ati on SEE° 3é£§ Bﬁéﬁ Aqkﬁh?kyﬂﬁeﬁﬁﬁgamqﬂfd .
--TyplcalIy,inhehepmunueeaxamQAGslayeopﬁapazqnnannaaabngrtuakpaunne |s «
di ssol ved | |'vent = suc or|ge n
10% [err] gﬁg gt%l rred’" % ous%‘h’gk%%ltémﬁ x‘#ﬁgu\&/:\ngtﬁga s%gatq“p?%t the 10\_4
hal oacet yl phanaty, .amine \ci:tbrsucht hhaloadcetydsit ionlcayenter asl acool i ng, '

e 0.2l | Bazahekdy) HAPiA8YELS sRhGIRNA 2Rfbi SR e ligOan ¢ sol ver

- layer=washed wth ana évaporate vac e primary am nes
used to. prcpproplm@% qucecbnnaoﬁ &hel mwmwbemprypmmwy known,

means BY ss¥1dad | EdHB%bQRt0§déﬂaé§”ﬁ h@gchlor1de

approprlate?y substi tute nltro enzene . 2-al oXy- 6-al ky
ni t robenzeﬂ@ntaﬂ%‘!ﬁ)lwehﬂS%ucﬁ Hs +aA 0% m; and. scérnsﬂor . usi ng

pl ati num oyigeretislly Séhifl mixing wiehs Mm@wueottaaeconpounds of this
|nvent|on have been~f ound é e effecti,ve as herb|C|f
10 haLoacetyl halide, e.g., chloroacetyl chloride, under :

‘external cooling, e.g., at- 15-45°C.- The layers are.
sepatated and the organic solvent layer washed with
water, dried ana evaporaced in vacuo. '
_ The pr;mary.amznes used to prepare the
15 secondary anilides aiso may be prepared by known.means,
e.g., by catalytic reduction of the correspondlng
appropriately-substituted nitrobenzene, €:Qe _
2~a1koxy-6—dlky;_nxttobenzene, in a solvent such as an
alcohol, e.g., ethanol, using platinum ox;dé catalyst. _
20 As 5dted above, the compounds of this inventioh L)
have been found to be effective as herbicides,
particularfy as pre-emergehce-herbiéides, although
.post-emexgence activity has aiso been snown. The
pPreemergence tests referrea- to herein include both
25 greenhouse and fieid tests. In the greenhouse tescs,
. the herbicide is applied either as a surface
application after planting the seeds or végetative
propagules or by incorporation into a quaentity of soil

_to be applied as a cover layer over the test seeds in = =«
30 pre-seeded test containers. 1In the field tests, the'
herbicide may be applied by pre-plant incorporated .

("P.P.I.") into the soil, i.e., the herbicide is
applied to the surface of the soil, then incorporated
therein by mixing means followed by planting of the

35 crop seeds, or the herbicide may be applied to the
surface ("S.A.”, surface application) after the crop
seed is planted. |



particul arl'y as pre-energence herblches al t hough post-energence activity (2;
has -al so been shown. The preenergence tests referred to herein include both -
25 greenhouse and field tests. In the greenhouse tests, the herbicide is

appflte‘fl« ei ther as ?ﬁwfﬁﬁefaaal b@@ulxtﬂﬁht&fdxﬁ[(ﬁ.aﬁﬂ) nﬂeébemfaeadal o[ i
vegetative propa or corporation jn ua of soi o be
applved as seeog'é‘r % eﬂr%$%£°’f‘ﬁ ﬂ'és?e&g&f@q‘ﬁ% P‘b""gggﬁeded test .

cont ai ners. 3ohftatﬂ;&|f3ﬁ|d.t§estﬁlumliﬁuhelx:hlfs dquhabeyaspbrect Byza'el dpI ant

i 'ncor por ate " to the,so e pp led to

t he surface o& E’r?e s(c#? i?hﬁ'ﬂ f‘nég Bér §f“e§‘ tﬁrfgbgl Léfn giﬁ PeE) | owed
by pl agt i ngBoﬂSt“hex 35.751' oR 3Be@9.53r cinex I9ar93 ocimlex n’hyéBecnpplwd.ttg) t he

surface: ("S 52;?. ggﬂ%n g@kr_%%e fzteert PP égegﬁkﬁ Rt ed.

-12- The su used € greénhouse is
per f or med asxﬁdu Ilsm; SDht athenscuspgcted dm raunhpemb @ypi dachy (.27 x

X 3% (9,53 em) ol G edp of Wi gord: S?gﬁ?%&#ﬂ.*% EAER, Belind, 7.7
| gvel - f|||eux\m PLRNL SPecieints: be: f@s é%R‘éﬁFQ witbyvel 9855 inch. .
Speci c80) o e Yoy oF thE gﬁ“ so¥13. p%é‘”?%*?ﬁez?@e?@?ﬁﬁ‘%";sf" Soils.
The herb,c,apgg;qquﬁp the surface of tne soil, e.g., with a
- sprayer at 20 gal/A, 30 psi (187 1/ha, 2.1l kg/cm ),
Each pot receives 0.25 inch (0.64 cm) water as overhead’
-irrigation and the pots are then'placed on greenhouse
15 benches for subsequent sub-irrigation as needed. As an
alternative procedure, the overhead irrigation may be
omitted. Observations of herbicidai effects are made
about three weeks after treatment. '
‘The herbi(ide treatment by soil incorporation

20 (“S I.") used in the greenhouse tests are as follows:

' A good grade ot top soil is placeu in’ aluminum
pans and compacteo to & depth of three-eighths to
one-half inch from the top of the pan. On tae top of
the soil is piaced a predetermined number of seeds or

25 veégetative propagules of various plant species. Tne

" soil required to level fill the pans after seeding or
adding vegetative propagules is weighed into a pan.

The soil and a known amount of the active ingredient
applied 1n a solvent or as a-wectablé powder suspension

30 are thorcughly mixed, and used to cover the prepared
pans. After treatment, the pans are giveﬁ'an.initial_
overhead irrigation of water, equivalent to one-fourth
inch (0.64 c¢m) rainfall, then watered by subirrigation
as need to'givé adequate moisture for germination and

35 growth. As an aiternative procedure, the overhead
irrigation may be omitted. Observations are made about
2-3 weeks after seeding and treatment.

e



pRiLAed to the surface of the soilel3»g., Wth a belt sprayer at 20 gal / A
05’6 i (187 1/ha; 2.11 kg/cnR). Each pot receives 0.25 inch (0.64 cm)
‘water as overhead irrigation and the pots are then placed on greenhousé 15
benches for Subsethlesubii amhgmlorsm“mmdreéema oft ajuitig ve

her bi of daPoRERaRed .F8 qeheciing Wil Rropitkiafts reRBIaRAY Te

her bi ci deabltaa:t:myltobytuel kompounas xti ach 9 inyeéBtlioh; uredliesé he

gr eenhousget_=i g ﬂéri,gglig% ‘%&tooébc#‘[?‘hree K gEfiSOI | is placed in

al um num pans to a hs to one-hal f i'nch
frongt he u.opm:qum.pan anmsvheltmgﬂttm wateripygploadat a aasbt er m ned

nunber of atgi a ug ses. The
soi | reqw(rgdq‘feaf Zé? Et tﬁéﬂ&?ﬁé&f?ﬂej{&zge ?%ghgrq aﬁ ng veg at ive -
pr opagul eberrbigidmbd ramogawp@n obtadined | by raeang&nofn aafisd of the active
~i'ngredi-enganpd (Féjséa énSQh\ée@JezQ:"elﬁ:S ﬁly@éf aateeaendwamspens' on 30 are

t horoughly m xe used to cover t ared _pans. After treatnent,

' the pans BPeSjiefn aFhenFAtANIS Af% ﬁ ‘F? a#8oROSLOWEer , equival ent to

one- F@urth inch (0.64 cn q4r eonftdldl then vwiet by subirrigation as need

et Snative brocedur e, i he Br@Aend trigat Gn nay be om tt ed “Goservations
are rrade about 2 3 vveeks af 125:-4seed| ng and t]:eat ment . '
50—74- o 2
75-100 3
15- The plant species utilized in one se: of tests,

the data for which are shown in Table II, are
identified by ‘letter in accordance with the following

legend:
20 A Canada Thistle G- Yellow Nutsedge
B Cocklebur ‘H  Quackgrass
C Velvetleaf 1 Johnsongrass
D Morninggiory J Downy Brome
_E ' Lambsguarters K Barnyardgrass
25 -F Smartweed '

ot



Tabl es |1

sub-irkigation watering only;
was not tested.

scal.e based

and |11
pr eener gence herbici da
t hese tests,

The herbic
on the percent

defined as follows: 10

0 25-49

1 50-74 .

i dal-

r

I njury

a dash®

N

‘@

ergdns that the indicated plant.
ai ned by means of.

5

summari ze resul ts=did=t ests conducted to deternine the
activity of the conpounds of this invention;
.the herbicides were applied by soi

in

i ncor poration and

a fixed

S species. The ratings are
% Cont r.ol’ - Rating 0-24
2 75-100 py. ant eciesd®

pl ant speci.es utilized in one set of tests,

L 1

Table 11+
20 A Cana . kg/ha
H Quackgrass Cé|VeretIeafll 2
J Downy Brone Lanbsquarters :
~Smartweed  Table Il Pre- Ems,rQent P3ant® Sp?em
_ ) 2 . 11.2.
e 5.6
_ 1.12
5 3 11.2
5.6
4 11.2
5.6
S 11.2
5.6
. 6 11.2
U 5.6
' 7 11.2
5.6
8 11.2
5.6
9 11.2
5.6
10 11.2
5.6
11 11.2
_ 5.6
12 11.2
5.6
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'Tné compounds were further tested by utilizing

the above procedure on the following plant species:

L Soybean
M Sugarbe
N Wheat

et

R Hemp sesbania

E Lambsquarters
F Smartweed

—



dound of Example.No. - kg/ha=%3"A B C D E F G H F J K1

.83 1 2 2 3 3.3 3 3 35.6 3 0 2.2 3 2 3 3 3
2 - 11. 2. 1 1 2 3 '335.6 0-- 2 :
Y 3 3 30 Rige1? % G eletiedt S S0 5.0, | 11,2
0 0 0 3 2 %g,r 1- 3 5.6J Downy doremep 2 1 .1 3 .3 3 3wy
11.2 : 3 3 3 ﬁlémﬁsp 2 1 22 2 2 3.3
1 3 35 B COC‘HQE“" 2 1 oqu_ P31 3 356 1 N
0.0 3 1 1¢3 yw81d0Budkwheart K Bamyefdgra 2,1 1.1 .3 3 3 3
3 3 35.6 3 3Cr9b Sasa 7 11. 2 3 0
1 1-3. 2 303 Memé"gé“é"é’g 31 9 2 3 313 38
11.2 3 1 0 2 3 3 3.3" 3 3 356 - 3 2 0 2°3 3 3 3
3 3 39 umﬁar@zea ih Thbie X138 3 5.6 3
10 C 2 13T§963%“1?%§eg 011 2 2 1 3
3. 3°35.6 .- 0.0 0.322333.311 11.2 3
1 2 2 32 3 3 3 3 356 + 2 1 2 232 3 3 1 3 312
11.2 3.-'01-3 33" -~ 33 356" 20 1.11 1 3
2 1 3- 3 The conpounds were further tested by utilizing the above R
procedure on the follomﬁng plant species: L Soybean _ R Henp
sesbanla : _ -



M Sugar beet
Snar t weed o Rice
Dovny . br.ome -B- Cockl ebur

“E Lanbsquarters N Weat F
C. Velvetleaf P Sorghum .

S Panicum Spp. Q WId Buckwheat
. T .Crabgrass Thp results are sumarrtzed

Barnyar,dgrass D Nbrningglofy
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The herbicides of this invention hiﬁe been found to possess )
gneXx éct edl'y superior properties as seledfive pre-energence herbicides for
use/i n sugarbeets, nost particularly in the selective control 5 of

| arge crabgrass. Sfettive control an .suppression aof the above-nentioned
and ot her Wesfls Watd) o RE | WY eI QN Hm mleebi ahdes mao beem fourd- in a
variety of other crops including soybeans, cotton, peanuts, snap beans
(bush beans)®|r ap@a,m e cunber caAtNt oramoes? © HIMED €1 @ Phe A ey

out st andi ng hérbicidal properties of the invention conpounds are

most . mani f esP}i n oeIF A5 ™ eereth | TR QI B EhUE P RS P
sugar beet s. order tao il I#g %a%e tﬁbg grg@ec&,eglcycsap_erri‘g LQperties of
Iron. bot

- the tonpounds jof ?rﬁ’s"ﬁw_en on~an ‘absol ute basis and on a rel ative
basis, co tiveg hesls Weh & &08dUG] Rfeil i} & hemGyeeBNQUS@n Mo Midbh: (1)

hom)l.ogoug coffjpounds of the prior.art nost-closely related in.chemcal

he iywmedic 0N sseNPadndsm en@ ¢ & ohl@© compoundss @ ch t hough

structuregjo _ _
not honol @&is; {fall wthin the scope of said prior art and one of which has
superior FHofdrti esPa@ @ sNYR @t FEM et R ci VSN P Puo M & [RiRh are
" commer ci akthendbi ci des. All of the conpounds in tJ,‘e %onpar-ative t est s bel-ow
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Compourd of
Example No.

d-to-kill narrow eaf weeds, i.ncluding bl ackgrass, wild oats and downy _' .. _
brome and otgaer weeds éuchﬂ@g,y,e‘u omj,,gggt,@“, gnpyaly yye,,; hagnyay dgrass whd
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_generically defined
car byl oxyal kyl - 2- hal

the corrpared prior art conpounds 30 “are identified as fol lows: A

t hoxynet hyl ) -2' -

7S, Patents 3,
l\t(_met hoxynet hyl ) -
2>fronpacet ani | i de.y
'945 patent). C. N-(}
acetanilide; comora
Exanple 24 of said '

'6' - di met hyl - 2-chl o

as. substituted phenyl-N-hydro- -
oacet anil i des. used in the-tabl es of data her ei

met hoxy-6' -tert-butyl.-- 2-chl oroacet ani | i de

42,945 and,3, Ma 628 B. | -

rrethoxy 6' -tert-butyl- 35 - -

(Broomph ey &4 @h s@micd ~620 patent and Exanpl e 36 of said

i sobut oxynet hyl ) -2',6" - dinet hyl - 2- chl oro- -20-

han® Mderaeh| G'Pﬂﬂ(%rrpl e 31 of said '945 pat ent and

oZO"pat ent D. N (allyloxynethyl)-2' ,
mMaae. ""h‘?:’é‘f'ﬁl’n lide. (Exanple 47 of said '620

(Exanpl e .

patent). E. N - (msth xyge&gg ?2 Sthyl-2-chloro- acetanilide.
(Exanpl e 5 of sai d @F20 an 5 patents) common nane “alachior", active ..z,
10 - . ingr ggl enin diio i@ CQEPMGhah - her bi ci de’ [err] regi stered o
trademark of Monsantp Conpany. F. N-.(nethoxy ' ‘.,
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L =19~ - '
) Céi;(ethoxyethyI) 2' hethoxy 6' - net hyl - 2- chl.oroacetant | i de. (Cbnpound
Nb

I n Bel gian Pa 63) hoxy
' - met hoxy- 6' - net hyThe d‘e"b“:id °ghlt9r1§adé't"a?rﬂﬂ% Ra Eoﬁ‘&&’ﬁ'nd No. 9 of

: d Bel 6 )
e T R SIS Shmoins ror

16 of sali 5 .

N-(et hgx;éethhkbﬁﬁ,hamﬁ partlvblidrdy dro-tircedebbttdoe (:Gmmmd No. 18U
e t

s ooy TR T L &%rgf"s'%ﬁf'gpylee?s'chil%?‘b‘é%é?ﬂnf’rla&é‘gtﬁiﬁmound

Nb 26 of wild bat® and c?rnbergmanaraﬁaqhuuﬂweeds such as -

N t an

N (1S et e ypré“y stodkadF! "SINGRLIEVEY BaedYUGRses bk Ldsad! | o

Pat ent 3, od7abg gass Selectlvanauwmﬁqﬂolsmrmmn 9£4(the983)

connnnluﬂgmggEL ‘%}6“9? &J¥€ d?" iﬂht{ﬁ?cfﬂvgﬁi'@ ~her bi ci de

ere ra

Dualerr]™ enar oration AItho ugh :
Conpak@d c;ua;) \;s ides ééasss'?ﬂﬂ‘af‘mﬁdstlﬂua meerxerfém @hReokbREi @rePsonol ogous

Subst | tueni"408iRg BEyENng § RoRELA) bedruislshin! BELRSTRUPY
beans), rape, cucumber -anda’ tematoes. However, the -
markedly oucstanding herbicidal properties of the
invention compounds are most manifest in their :
15 selective control of annual grasses in sugarbects.

In order to illustrate the unexpectediy
superxor propertxes of the oompounds of this invention
both on an absolute basis and on a relative basis,
comparative tests were conducted in the greenhouse

20 with: (1) homologous compounds of the prior art most
closely related in chemical structure to the invention
compounds and (2)-other compounds, which though not
homologs, fall within the scope of said prior art and
one of which has superior properties as a sugérbeet

25 herbicide and two of which are.cqmmercial herbiciuus,

ALl of the vompounds in the comparative tests below are '
generically defined as. substituted phenyi-N-hydro-
carbyloxyalkyl-z-haloacetanilides. As used in the
tables of data herein the compared prior art compounds

30 are identified as follows:

" Ae N-(methoxymethyl)—2F=methoxy-6'-Egggrbutyl-
2-chloroacetanilide. (Example 18, U.S.
Patents 3,442,945 and 3,547,620},
B. N-(methoxymethyl)-2'-methoxy-6‘~tert-butyl-
35 - 2-bromoacetanilide. - (Example 34 of said '620-
_ patent and Example 36 of said '945 parent).
C. N—(isobuto*Ymethyl)-Z',6'~dimethy1—2-chloro{



"her bi ci de vis-a-vis other conpounds in said '945 and-' 620 patents. -
Simlarly, Conpounds E and M are incl uded in.tests herein because they are
withig 10 the scopeaeetanad Lifgisc sosmars nams  "ge18FhaPc "and have achi eved

comercial status. Cogpespis §1Loﬁr%éﬂaﬂ19¥3{éﬂtéﬁﬁttheﬁﬂdmﬂxﬁxnwe of
sqnme simlarity of structuts r %tlve to certain conmpounds of this i
h |

e
i nvéntion. In pre-enePfeRBddnePdlc P@HentDt s, conpounds 15 ~ of this
i nventi (_)nI we][ e ccqmarmd(aldlylggyﬁ@uwﬁ YoM ,cé'-t-dnﬁnéfb-yll-_-ar-hhwidfﬁo- respect
to control .of various weeds, wi,th enphasis on annual narr eaf species o
whi ch Zre preval ent i%?%EPQﬁ?&H?'inqgabﬁﬂbﬂ%tgf'°ge§?lae§ ﬁ#%.are pr esent ed
. below. 20 o - patenthe discussion of data below, .reference is nade
to herbicide appljcatjon r .. S I 2 CORLerE] o . AR ; these
rates are given |¢f ki*ﬁg?ﬁﬁéggme*g‘gﬁ r?ﬁ@ﬁ?ﬁﬁ&%&za?@a&fﬁfﬂti ble into
pounds per acre (| bs/d¢ebandilidei.ng (Bxaupleb raf esdjd] . 620 2d GALS
defines the maxi mnum-rgfe.. r }ﬁﬂ& requl réed, £ o pLaduce. % or. | ess crop
injury, .arnd GRl.err] ¥e ?ﬁggggh?-m-n?‘m"nﬂﬂat eéj%é_e‘qﬁ‘%gd't.%%cim&eve 85%
®nhi bi #on of -woods. ihgrerient] imnctheReomiercial herbdcddendASSuBsure of
potential comrerci al ' €4 l%?% ' ) 0 ourse, that
sui t abl &€ commerci al hié%.ig-uiggs%%fatedx I éI]? ogfr)e%?l‘gggégbl ggé“@?"&fant injuries
Wi t hi n reasonabl &4 i riit{menhpxyt ledhygii-Rk' tmethexyrblomerbyds2-of- a
chem cal as a sel ectiyg18gbheitdnilSiddle "EEdmpdbimbt Ho3o6 JaELia” ("SF) -
for a herbicide in given crops_and. - . )
. .Belgian *763 patent; also listed in German
15 ' application No. 2,402,983)."
' G. N-{ethoxyethyl)-2'-methoxy-6‘~methyl-2-
chloroacetanilide. (Compound No. 7 in Belgian
H. N-(l-methoxyprop-2-yl)=-2'~methoxy-6*~methyi~
20 | _ bhlproaqetanilide; (Compound No. 9 of said
' Belgian '763 patent). , |
I. N-{methoxyethyl)-2'-ethoxy~-6'~-methyl-2~chioro~
" acetanilide. (Compound No. 16 of said Beigian
*763 patent). _ ) R
25’ Je N-(ethoxygthyl)-Zf-ethOXy-G'—methyl-z—chloro-
’ ‘acetanilide. (Compound No. 18 of said Belgian
| *763 patent). . - -
K. N-(methoxyethyl)-2‘'-methoxy-6'-isopropyl-2-

tests herein because it has shown so@@ or propertjes_as a sugar beet _ (j}éé

Y

o chloroacetanilide. (Compound No. 26 of said
‘- 30 Belgian '763 patent). | .
- L. -N-~(isopropoxyethyl)-2'-methoxy—-6'methyl~2-
chloroacetanilide. o o
M. N-(l-methoxyprop-z-yi)-2‘-ethy1-6'—methyl-
' 2~chloroacetanilide. (U. S. Patent 3,937,730
35 ~ and Gerinan Application No. 2,402,983); common |
- ‘name “metolachlor", active ingredient in the '
commercial herbicide "Duai®", registered




' - : ~2i- '
é%s The selectivity factor is a neasure of t he rel ative degree of crop .
" safket’y and weed injury and is -22- expressed in terns of the GR15/ GR85

ratio, i.e., the GR@%gaéﬂaﬁgro@h@ﬂg&ﬂgé&ﬁ@c@@rpathagoﬁﬁ85 rate for the-
|.b/ A ab

weed, both rates in kg/ha é . In'the el ow,, where used, .
sel-ecti vi t plthough COBPIRBHNC gbove Rﬁar-’é?ﬁ%e%?"g‘#BFl R SFRUREUER]: t haw
symbol NSr.hhm'tQﬁé afent 26ned ﬁ@hio\d.@gou% deefbicidabt ¢h saadweagd s ndi cates

| t sel ect b tual .GRL5 and/dr * -
GRorr] raped kA pafEneds BB Hhat A€ HeRE ERALEPHA i rum rates used
in thg 1? sug&iﬂn?ad:tgnt an St fq:mt tivre; abteiandnetedierbriiiol are
|nt er-rel ate 0 [
o ottt ol o ehrel st ¢Ln SRERHAREC 1 shdih L pRREOR BRI o,
saf ety facasra,sugampeethhebbaumdacﬂxsﬁunxnsabuhe; bompaoyindssi ivee hi'gher
trat f tl f

oot “chRh A0 48, SESE PR SUAEEAESH, PSPl

.e.f. the aealnecumméedswstlcsgls lheine in thecaysef bheyc amerisgatnbnd 20
pOSS!gby e%aboge@%eerseseﬂa ind3RMd fé‘?é\lraﬁi‘t §18§ a&&" IRt 2

her bitrde adequate to contr ertaln weeds and arger rate
may be req®® Veﬁ%#ﬁmm?ﬁslbésﬁqﬂ§Q§«ncﬁﬁﬂﬁ@%nﬂﬁogehwmﬁﬁ1kﬂﬁtﬂéﬁdthe

great est NygbRlediis VREESiH bachidd ¥Fisome similarity of structure
- retative to certain compounds of this invention.
_ In pre-emergence herbicidalt tests, compounds
15 of this invention were compared with compounds A-M of
' _the prior art with respect to control of various weeds,
with emphasis on annual narrowleaf species which are
prevalent infestations in sugarbeets. Test results are
presented below. _
20 . In the dlscussxon of data below, reference is w
‘made to herbicide dpplicatlonkrates symbollzed as -
GRls' and ”&Ras“: these rates are given in kilograms
per hectare (kg/ha) which are .convertible into pounds
per acre (lbs/A) by dividing the kg/ha rate by l.12.
25 "GRlS defines the maximum rate of herbicide required to
produce 15% or less crop injury, aru GRBS-defines tne
minimum rate required to achieve 85% inhibition of
weeds. The GRLS and GRyg rates are used as a measure
. of potential commercial perfcrmance, it being
30 understood, of course, that suitable commercial
herbicides may exhibit greater or lesser plant injuries
within reasonable iimits.
A further guide to the effectiveness of a
chemical as a selective herbicide is the "sélectivity
35 factor®” ("SF") for a herbicide in given crops ana
weeds. The selectivity factor is a measure of the
relative degree of érop safety and weed injury and is




25 anDunt of her bi ci de and prOV|de-nne greatest degree of crop safety,
i.e,, crop tolerance. Accordingly, use is made of select|VIty factors
(defined above) to -quantify the relatlonshlp bet ween -.crop safety and weed
contral. Wexpregseandm tteitne ofl thei GR orrsadﬁas; efl.en,t hae30

ol

tabl es,” the. i gher . .th ete of .the
he(bi-ci de f%ﬁlﬁegatgo%qr}glrﬁ% ‘g{‘%ﬁ‘ éxséf’ %:E eééh gét Lfr!ﬁeess

ot herw se neted, both frartenjmukglthani tb/hgd bden tﬂastmblespbau.dw,runs 35
has been ay, d ati.an he range of 0.14
to 2.24 kg/ha ?g f%% t'o%‘F@‘?&?ch{ﬁg?g&&%ﬂ%ﬁm@?}i | es include data
from S ngl eparenthesizs-taolipwing thel weeadi ot neatsymbtpv®NS" . 07 kg/ ha
(0.0625 | b/ fﬁﬂxe i3 Mhch-Belgibived; 0 ROk () hitdd! LAB BRI Lests,
preemer gence herbicidal activity data” are presented 1 n V conparing
“the rel ati vindicatesy marginaksent indeterpipsntdseadieatiiwityvesisbon with

rel evant C%@EHBQE ch:t\{)ﬁ R!‘.ltor é‘ﬁ&/éi GR' eCE‘a\t%&Qi&é'ﬂféhéﬂab%St

particul ar weeds commo sk? at ed 8§ugar eets Wweeds used in the
tests herelhO“ﬁFethﬂgfﬁh3cﬂﬁ¥ﬁpqﬂ °§b9#§4ﬂ&ﬁ(ﬁ%$Q§1Q$ﬁ§t&BI§§e wild oats

(‘\/\D 1dar nyRdiehted WR¥Ys. | arge crabgrass (LCG) bl ackgrass (BG) and
yel low foxtail (YFT).

=
-

Since crop tolerance and weed control are
inter-related, a brief discussion of this reiationship
in terms of selectivity factors is meaningful. In
general, it is desirable that crop safety factors,

i5 i.e., herbicide tolerance values, be high, since higher
concentrations of herbicide are frequentliy aesired for
" one reason or another. Conversely, it is desirable -
that weed control rates be small, ji.e., the herbicide -
. possesses high unit activity, for economical and
20 possibly ecological reasons. However, small rates of
- application of a herbicide may not be adequate to
cohtrOL certain weeds and a larger rate may'be
required. Hence the best herbicides are tnose which
control the greatest number of weeds with the least
25 'amount ot herbicide and provide the greatest deyree of
icrop safety, i.e., crop tolerance. Accordingly, use is
made of sesectivity factors (defined above) to quancify
the relationship between crop safety and weed control.
With reference to the selectivity factors listed in the
. - | 30 tables, the higher the numerical value, the greater
' selectivity of the herbicide for weed control in a
given crop. _
1n the tables below, unless otherwise noted,

)

. data for compounds which had been tested in plural runs

'35 bhas been averaged at common rates of application withih
the range of 0.14 to 2.24 kg/ha (0.125 to 2.0 lb/a).

Otherwise, various tables include data from single test



22\ [err] [err] [err] [err] ° Reference to the data in-Table IV will show"
-[tdhdt),- with respect to crop safety &8~ ndicated by the GRlerr] rate for s

' g beets), the invention- -conpounds exhibited outstanding-superiority
vis-a-vis the prior 5 art compounds. More parti-cularly, with respect to

the prior ﬁ‘{.\hscg@l‘)%i ﬂ@ﬁhého%@ﬂésr ‘?Jo'ﬁr?ché m%vuggyha '0.‘?)62?0”430“““4
A and. B havi ng )t he N-al kox | -2'- al koxw - al kyl -2- haI oacet ani l i de

cenfi gur at 4842t IRF (YR @i n4§o d@ﬁdé‘i%pt Alst were from5.8 to 10 ot
greater than 8.0 ti Weﬁnsélfﬂﬁ.tﬁﬁ seddeReAH ﬂéwspoweuﬂér e from about

2.8 to greate than 4.0 tlmessﬁgéthanCo ound . A, %Ltl :Bf-}
~ not ewor t hyDe¥FRIGidah2SRiXAEY, % BY '2?:‘?01?{0 8PdRa Y32 tines

_saf ergon suo&ph&alrfgtuw prerakdgeueffiicacyn ¢ (bapoesdaﬂa&wd: G and L,
each of which caus %han 15%i.nj_ur to s arbe ts at t veré/ | ow
rate of | eSOPR: kES‘ ﬁ‘&}&k‘ F f“ﬁ’é"‘ﬁ“%ﬁe on .

. conpounds, tﬁarrprnm @rs asowlmtﬁmmmcndeQOagapnsmertles as a

sugar beet Ba;:t%' u(i v 'vfegd¥' éo%ﬁ?uy associated with sugarbeets.
~ The weeds used :.n the tests herexn have the follom.ng

10 abbreviations in the tables: wild oats (WO), .
barnyarugrass (BYG), large cr abgrass (LCG), b.lackgrass
(BG) and yellow foxtail (YFT).



-24~- . '
conpounds di sclosed in the above-nentioned '945 and '620 U S. patents, é
~whi ch al-so di scl ose Conpounds A and B. Si m | ar1y, "al t hough Conpound Mis-

not- a honol og of the invention conpodids, &t is within the scope of said 25

Cer man_App! i gat i@n NG Z7402,798% whi - Q) g4 di scl oses . conpounds.F and G

and generfcalliy engongasked  Compouned L2 nmpound Mis the active

ingredien] i a%o i~al ~hesbi |de%s~1 i cated above. Referring to the

GRIS rate}d&tla i@ SFe3Ve B ﬁ)npoﬁld,?., Gand M it will be“30 noted

t hat- t hesg rrp & gxhibid ed @ highergsafety factor than the other prior
art conpogndg. %pwvervowpou C \%gs orwy about one-third to-one-half as

safe as tfhe invention conpounds and (@n@ourd M was only about one-half to .

two-third§ ag s@eapsat he mv,anu. on 3% @orffiounds. Conconitantly with the
indi catedjhigh d greeooMc etyHtXAe txnventlon corrpounds exhi bited

uni t agt iafi ti s-(lve XI cl¥ y e® uni.t of herbicide) against the
t est ed v_ve=d$n(a£ gaﬁd %GH err &) nore or less conparable to the
prior artjconpo : ghignetl g_.p grq; safety factor and high unit 5

activity fgailst vveeds resul ted I i ow svwandi ngly higher selectivity factors.
£%r the i fiventi on conpounds than for the prior art:conpounds, -with the sole
exceptionjof the compqund of Exanpleg@ @yggnst bl ackgrass. O particul ar

note ig T bldl\ﬁcmrimg—theﬁ) S¢ egl\rltyfactors of the prior art-
corrpougdgwith ® w0 1 1 . - o e .
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. (Eg%k of the conpound of Exanple 1 agéinst the respective weeds in
S rbeets, the conpound of Exangle 1 was npre selective than the prior art
conpounds by fact or s R¥ESFeRFALERt thesdpsag i, Tabke kY m¥LLoshows

‘agai nst wigyta @3t §i th Yaspast Qolufﬁpgsﬁib(t t(w ﬂrﬁsﬁéeéd Bgach¥ -

barnyardgrass and yel | ow f oxt out 1. reater than 14. G\J

fol d agai rﬁ%lsrﬁﬂéﬁa@%rﬁPﬂﬂ‘g}EﬁﬁFa <. t&&dl’ﬂ"&%"?’és‘f BPBR9Se| ect ed _
i nvention e?:Ehmseaaowt%mv(@m@osupeeabmltyofvﬂwawslgtnasmeb%bgr ass, o’

blac rass a d e||OM/fOXC at a I|c tiqQn ra as s even Iomer
ChanS! o7 2tk nedhosssss o g TS RALEs ERTsx L i PesseFots e " 1 ©
exhi bi ted pn:bbtohmf compourids Moénregosagymm.sataid 01m7skgbbaume /25

cr abyr ass A poF PEROMREETA e Bonsy g o5, SRliRa e RLRE2IE0 OO0y o

Exanple13é&konyhsbPﬁ@kyiwﬂ+haloacbaanydmdgwnnnﬁngu:aabgnasthet 0. 07

Rg/ ha or Qon com oun; nOE{iSr e8P Vetld \Errdir 6 S8 Egg preemergence
herb|C|daI aC?IVI les a I VI Factors ‘prior .art npounds C, . E,
H an@ov meauererthatecs-emdtmasedem on ﬁ\whﬁemetbenpounds of . _
_Eggffp' o 'eSinpblRdIH Grld ¥RAMCIBobESES 8710 HXAULkhdnTa0 el - -

safer than Compoand A. Still more noteworthy, the
invention compounds were from 22 to more thar 32 times -
- safer on sugarbeets than homologous prior art Compounds
15 F, G and L, each of which caused more than 15% injury
to sugarbeets at the very low rete of less than 0.07
kg/ha. _ . .
_ Although not a homolog of the invention
compounds, Compound C is known to have superior
20 - properties'as a sugarbeet herbicide vis~a-vis other
compounds disclosed in the above-mentioned '3945 anc
'620 U. S. patents, which also disclose Compounds A and
'B. Similarly, although,Compouhd M is not a homolog of
the invention compounds, it is within the scope of said
25 German Appiiéatzon No. 2,402,983 which also discloses
.compounds F and G and nonerxcaiiy encompasses cOmpound
L; Compound M is the active ingredlent in a commercial
herbicide as indicated above. Referring to the GR,;.
rate data in Table IV for Compounds C and M, it will be
30 noted that these compounds exhibitea a higher safety
factor than the other prior art compounds. ’ Howéver,
Compound C was only about one-third to one-half-as Scfe

[

as the invention compounds and Compound M was only
_ about one-~half to two—thlrds as safe as the 1nventxon
35 compounds.
Concomitantly with the indicated high degree
of crop safety, the invgntion compouqu exhibited unit



[-err] [err] [err] [err] [err] perr] - -28- Referring to the data in Table é&ﬁﬂ
V. it is noted that every invention.ggapound had a substantially higher :
safety factor in sugarbeets than all prior art conpounds. Particular L
attention is directed to the 5 safety. factors of the conpounds of

Exanpl es 1, adtand c8e® Wi fé. [ apHGtOtonidity puPdnitadf 1RetbiRiugneat er
t hap, t hose of the prior art ongoands. Noreover, in addition to
possessi ng A9ASS s fhet y‘?%&?ér%’, edfc (A% M I5atet RN BRg s x RREREI]

uni foriuly aggdelor Qdss arsipatabiupes thes Prive iiy éomponadshan the
Pctors of TBRpGOMPAAGE D b (FRaPI Bases: £AGHRN MR IR RRTS o 7 agai nst
wild aiits, aowdvialy gigmimsttheedshaesal tilde ivouonsithndinglyEhigple 4 -ana
cau valent B8 b PR Be ERrD AR o tdn A bbedoE BT
-oats and-bl fokgithes paribit har € eCempounts ,oWwitin e sisl & exdepitiga wf t he
o "9 VERES Cliipthd 5B ERRADLE 1 aGUidldV b RlokgEAssLr 2V event. the
' Of particular note in Table IV comparing the
10 . selectivity factors of the prior art cowpounds with
those of the compound of Example 1 against the
respective weeds in sugarbeets, the compound of Example
1 was more selective than the prior art compounds by
factors of from about 2.4 to greater than 4.7 fold
15 againsfk wild oats, from about 2.1 to greatex than 14.6
fold against barnyardgrass and yellow foxtail and from
_ about 1.8 to greater than 14.6 fold against crabgrass
i and blackgrass. B '

_ Additional tests with selected invention

20 compounds have shown control of barnyardgrass,

| ccabgrass, plaékgrass ana yellow foxcail at ‘application
rates as low as and even lower than 0.07 kg/ha (0.0625
lb/A). Thus, the compound of Example 1 has exhibitea
control of each of the foregoiny weeds at 0.07 kgsha or .

25 ' iess; the compoﬁnd“of Example 4 has exhibited controir
of barnyardgraés, crabgrass and yellow foxtail at less
than 0.07 kg/ha and the compound of Example 3 has
exhibited control of'bérnyardgrass and crabgrass. at
0.07 kg/ha or less. ' o

30 In other comparative tests, the preemergence
herbicidai activities and selectivity factors of prior
art Compounds C, E, H and M were determined and . |
compared with those of the compounds of Examples 1-§;
the data from these tests are presented in Table V.

35

é—



hfé b| Ci des Since the pr eener gence her bi ci dal data present ed'in Tables IV
V were obtained accardi @ ‘Lo &@5a i_de'gig‘al routi ne -procedures, a '

.conparison of the herbi®idalg @fgaa &) hg- ainvention conpounds, ijn
Table- 1\ may adso be' nede &y aon reit N€ prior art corrpounds in
Tabl e V rot i spedt i'n. ATabMe AV ARBE A-A A 8yjce-versa. .Here, - agai n,
it is cllear|y-QdgostLat e Y t;,ﬁa: @CIOI Tie invention conpounds was o’
out st andi n@ s-upe-nld #io aF of 4hel mdsH rgl eyant prior art. conmpounds in .
terms of jcresp sofebyp vt hoed exc:e o @, eang ==l ective weep control as
evi dericeq byl [ err ]l é’ctth)Z’.f‘éct,‘.'Qr{, Yg¥ nY, with exceptions in isolated
-~ cases. 3§ Thus, _the selecti®ty f%c?br*ofﬁa Jparticular prior art conpound
. -y
. agai nst ﬁorre paot |-eul—ard/veee£ Ny ube-gr eaEEr Ot han that of a particular _
inventiof co quamg a,ltzl n -a QZQ"‘ @Iy igist.ance, the | ow sugar beet .
safety fdcte® rgn@rgtﬁe g a‘,"t'_p % isui'tabl e as a sugarbeet
" “herbicid¢. Bpr &xawpre e-gei-ge omonn(Z 0) ‘of Conpound B (Tabl e
1V) agai ifst pnld mtaS.-u meu%rbeebsa segiat er than that for the
conmpoundg of ' Exanpl es’ 7 and¥8 (1 and 1.3, respectively as.shown in Table
V). 'Hovvever t he saf ety fac rs. f@r_both_of the-invention. conpounds ‘are 8
times gre-ate' t@an t hated © & rq!o:mcG.Bon sugar beets and the
selec"tq_jvity ac.bor"‘ﬁl’fp' :,;.'ﬁ:w.r:z.z
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10 sai.d i nvention conpounds are at least 4 times greater than those of (Z%f)

Conpound B agai nst bar nyardgrass, * erabgrass and yell ow foxtail and
equi valent to that of * Cowpoun&ss'abainst bl ackgrass. In yet another
conpagative test of herbicidal 15 efficacy, the conpound of Exanple | and

Conpounds | ana J wer ested agai ns d_oats, barn dgr as | ar
cr\grr/bl@?glrjass bl ackgrassa& e‘I'TQ)\g/]\F'IPofi‘é'l "tﬁ'hé“rgggﬂ*t‘%q{ﬁ g’tﬁafstﬂglr'
(Lepresenuunptrewetyrd%gaﬁtidw igmgbmndahuus) smbsﬂuntnafliable VI
Oobservations re made out a reatnent. selectivity
factors ar 15%% Fﬁgﬁélyerﬁa%eb's % b8 3\?6\6[‘?}??{'5 FF’ Patagl’s"' f%‘?léﬁcﬁr\ﬁeed
Tabl e VI. GRifspdangs. Partlcular atEeskx Fomeis( dikg@dird to the
Kg/ B
(10158)  apRE¥ oAt pord ¥ DR Scoplfipgs W pxshidies 02 08" %) !
(>8.0) | 6-8 whieb. zange f~rom92 2 @mmor@ than (1621:1me@ gneeme): (-2.0)
2.0 ~ <0. S 0 21
(<O 14)(|VB) ‘Yggfg)lo?) tn(ﬁ\lglfr oxgﬁ?aﬁ né"]oéskﬁpe‘?‘f% y of the
conpound ofadgoa B tor pogsessing pr§afahn £q@queae fromthe 25
$t andpoi nt ﬂiv&ﬂeﬁoaaksw&méreﬁnﬂb&@eﬁptwif&ﬁqy WHd every weed in the

test; Conpound
10 outstano1ngly superior selectivity factors than the

przor art compounds except in isolated instances.
'Thus,_the selectivity factors of Compound C was

marginally greater than tnat of Example 7 against wiid
oats, somewhat greater than that of the compound of
15 Example 4 ana equivalent to that of Example 6 in
blackgrass. It will be noted that prior art Compounds
E; H and M failed to exhibit crop selectivity against
\4 wild oats and blackgraés and the selectivity of
'Compounds'b and H against tﬂ;‘remazning weeds was
.26 questionable or matgihal at best; in any event, the low
safety factors of these compounds render them '
' unsuxtable as sugarbeet herbicides.
. Since the preemergcnce herb1c1da1 data
presented 1n Tables IV and -V were obtdxned according to
- 25 f1dent1cal routine procedures, a comparison of the
. herbicidal efficacy of the.invention compounds. in Table :-:
1V may also be hade against that for the prior art
compounds 1n ‘Table V not listed. in. Table..IV -and. -xzfggi-;ab'
' vice-versa. . Here, again, it is clearly dcmonstrated -
30 that each of ‘the invention compounds was outstandxngly
superxor to all of the most relevant prior. art -
‘-compounds in terms of crop safety, w1thout exceptlon,
" and selective weed ‘control as evxdenced by selectivity
factors-_agaxn; w1th except1ons.1n isolated cases.
35 Thus, the selectivity factor of a particular prior art
compound against some particular weed may be greater

— n———"

than that of a particular invention compound:; but in




on-sel ective against wild oatsagad bl ackgrass and:Conpound I.
Sgl ective against wild oats and narrow y sel ective agai nst bl ackgrass
gar beets. In one test, the conpound. of Exanple 1 ano 5 CQnpounds |

and n\r/]vegle éfgéhh%\%)cthe;‘itt?kar begfghg?%y‘ v catﬂec?e’s‘iigwottﬁe?\t&ﬁgdrgﬁgg f
u | | Wi thi
. 0.07 to 1.15€Rg ;Fé @9%@%‘?5 arg. FBPR?E'%&M ?ﬁ‘aéevxé§e"nade 18 days .
aftFr :Featﬁﬁ?hrfb@&luﬁibifzdé.tthrlﬁxadpxe,Eiﬁesbﬂﬂﬁctﬂvgﬁbgebyl|V|l A
.sel ecti vi ctor e n in nt each yee abl e
GRlerr] Rat gor (3 Ebr) P go_&\ FgRgt g'ea?ﬁ& ﬂ% against w:l.ld rﬁ(g/ Ha)
ConpoBid = ifugagbhebicets is ¢Beater thBRPthat forAGhEkuompounds ofl. 12
0. 07 < (= . 0.07
<0. 14 Eﬁj{aﬂlé’.es 7 atpcbogfs %T\@) Q)Id l.(BI espectf@e.ﬁg a§. .shown in <0. 07
<0.09 - Tabie7V). Hqweoeri\Bhe safety) factors foy Bbéht oft ulmt a show
that prior J r u e at tes as
| ow as O. 07%{7&3 or Ioweéoan ﬁ% &%#lﬁd%ggeﬁo%ﬁégl g?:'?t Eélé
agai nst dovﬁl}mspuml &dmmﬂmrbgetsmaﬂea@mmgstfacm afive .
aga' n519d0vwzar IRV SN  EGngs ﬂg?sohrb”% qréaéete £ Bh€a g%b% dk 07 - d

kg/ ha n contrast, the conpound le 1 was saf uga eets at
1 12 kg/ ha EhaRi shosenE r%ﬁ@omﬁl B ggpe.gﬁtvé}grnyardgrass,

crabgrass and yellow foxtail and equzvalent to that of
Compound B abaxnst blackgrass.
In yet another comparatlve test of herbzc;dal
15 efficacy, the compound of Bxample 1 and Compounds I ana
J.were‘EeSted against wild oats, barnyardgrass, large
crabgrass, blackgrass and yellow foxtail. The results
"of that test'(representing the average of two replieate
runs) are shown in Table VI; observations were made '
20 . about 18 days after treatwment; selectivity factors. are
shown in parentheses below the GR85 rates for each

weed. - " : : .
- Table Vi
| GRg Rate GRg; Rates ]
| {Kg/Ha) . __(Kg/Ha) - G, o - :

Compound  Sugarbeets WO BYG  LCG_ _BG '  YFT .
Bx. 1 - %1.12 0,35 <0:14 -<0.14 <0.1d <0.14

I © <0.28  ~0.99 <0.14 <0.14 0.21 <0.l14

' : (NS) (~2.0) ¢~2.0) (~1.3)-(~250) *
3 <0421 0.28 '<0.14 <0.14  0.2L <0.l4

(NS) (~1.5)  (~1.5) (NS) (~1.5)

The outstanqu superionty of the cempound of Exdmple
1 re.lat:.ve to Compounds I and J is manifest from the

- 25 standpo:.nt of crop safety factor and selectivity

. against every weed in the test; Compound J was



.20 control l'ing downy brome and annual rye with selectivity factors of P
.about 16 and 12 respectively, albei#36entrol of redroot pigweed was g
mar gi mal or indeterm nate above 1.12 kg/ha. A further test was conducted in
t he %fb greenhouse to conpare invention conpounds of Exanples 2 and 5
wi th ‘€onpounda-edrekt ive agapnsti wily oats andidbackgeassepid el ated

conpounds of,_the a d §@q$§g1 r a terized by
hawvi ng an |é b&d Oém&‘f:%l nlgﬁ %Eesgr%?%% [ onqﬂia(ln&a EQéEﬂQ . radi cal
“in the othenaumnminxsnteohluﬁdaahko#yahwﬂbﬂQﬁﬁﬁﬁn1%n5@%ét REEBde nitrogen

atom = Compound D and iheofigmeaeiy theFediildury Ue skangrécli aag by having

al kenyl oxynet hyl radical's attac to the nitrogen atom and a net hyl
radi caS in Ceapounas pbsahd ol We’f'ﬁef!@' tn%r”&ﬁ%%sa%}%sﬁpﬂpﬁéﬂ to the

plants at rBE%@éN' (oBy, tP@dEéBﬁep(if;wQeW (BRF) lnd GafRuaLbEgeVAARINS Wer e

made 19 days ter trea resu ts are shown |n Table VIl 1. Table

VIl GRLS Ranesugar eets at’ aERF&FFF ipn £ayeg MEShin the ksPEe) 9% npound
Sugar beets gY@y B2 kg/hs;G(o ObZBGto 1.YFTJ.E/<A)2 obserbations 0. 14

<0. 07 <0. 07 0 24 >16 (>1 >16. 0 .
@.19 0. U?re-mﬁiﬁ' 8<8¢U? Ge 9“ € r%ﬁu%;g %2 iﬁg (p&»
(2.7) 30 test are shown in Table VII; select;v:ty factors are

| noted in parentheses under each weed..

v

Table VII
GR, 5 Rate _. ' GRgg Rates
‘ (Kg/Ha) N (Kg/Ha}
Compound Sugarbeets DB RRP AR
Ex. 1 >1.12 ' 0.07 . >1.12 ' <0.08
. - (216.0) (=) (>12.0)
v ..

(NS) (L.0)} (NS}
J <0.07 <0.09 <0.67 £0.07
(NS) (~ ) (-

The test data show that prior art Compounds I and J
were injuvrious to sugatbee;s at rates as low as 0.07
kg/ha or lower and that Compodnd I was non-selective
15 against downy brome ana annual tye, vereas Compound J
was non-selectxve agaxnst downy brome and of margxnal
or indeterminate rates below 0.07 kg/ha. 1n contrast,
- the compound of Example 1 was safe on sugarbeets at
1.12 kgs/ha (maximum test rate) while selectively
200 controlling downy brome and annual rye with selectivity
factors of about 16 and 12 respectively, albeit control
of redroot pigweed was marginal or indeterminate above -
l1.12 kg/ha. ' )
| A further test was conducted in the
25 greenhouse to compare invention compounds of Examples 2



1.12 - .0.14 <0.07 <Bb¥ 0.78 -0.09 (8.0) (>16.0)

51@. 0) ; -(1.4) (11.1) D . 019 0.19 <0.07 <0.07 0.56 <0.07"
1. (>2.7) (>2. 72 (NS) (>2.7) Reference to the data in Table V11|
chearly shans thewith Compounsis iy afbdPi oFespest ived Y mviert ¢ ontR®npounds .

Vis-a-Vvis GuE0uRfiesl1giteiatdd é&ﬁﬁé@h&hé\roft haec?mwchsz@.f Exanpl'es 2\

and 5 were safe on sugarbeets at rates of 1. and hi gher, whereas
‘Conpounds BXaRPke hddeda] Sompaund K oﬁ‘%n!—?dgaigek'(jﬂﬁ-a' Dmdtﬁ‘f}%aﬁﬂy, 20

‘the sel ectijgdprépgl Okadiicdlnan romet opthé opBsitdonsx et dexkduy several fol d
the selectivity fac{ors,_ of theigrlor art conﬁounds agﬁéaft everr weed in
the t@st |ﬁ4&%ﬁﬁ5ebpsth9h9ﬁﬂq PLEHO RABLEARE ABMe ve - 32-
;aﬁainst Maygg?éﬁF og fn@aumxﬂxue(3tmro%eatatunne gmmyﬂnnu{moaﬂanoﬂstrate
the superi er-bi ci da rti ot her, conpounds according,to this
i nvent i on. 0':I %thE?sd‘f‘ﬁQ g g’ 3‘%‘25% es 9-12
wer e testeé]ﬂmm:cmnbm radicaysragtached tor gme:rtﬁmmn atoemkgr ass
and yel l ow fo h e . are shown.
in Table | ® ?&H@i[%%%¥¥%%ut§ Gné 8ELBE Bhgﬂgﬁéh Tes (Kg/ Ha)
(kg/ H1P Codmbmicx&agauh«et appaied: to theyplantsCat BtateETwzthm
' the range of 0.07 to 1. ;2 kg/ha; observations were made
1Y days after treatment; the results are shown in Table

VIlI.
Table VII11
' GR, Rate | GRy; Rates
' (Kg/Ha) o (Kg/Ha)
Compound Sugarbeets WO - BYG LCG - BG ~  Y¥YPT
Ex. 2 >l.l12 0.14 <0.07 <0.07 0,24 <v.07 -
T (28.0) (>16.0) (>16.0) (>4.7) (>1l6.0) ™
) . r C N \
K 0.19° 0.07 <0.07 <V.07  0.49 <0.07
_ €2.7)  (2.7)  (2.7) (NS} . (2.7)
Ex« 5  1.12  0.14 <0.07 <0.07 0.78  0.09
(8.0) (>16.0) (>16.0) - (1.4) (il.1)
D 0.19 0.39  <0.07 <0307 5.56  <0.07

(1.0) (>2. 7) '(>2 7) NS) (>2.7)

"Reference to the data in Table VLII uledrly shows the
15 outstandzng superiority of the inventlon compounds
vis-a-vis Cowpounds D and K. in particular, the
compounds of Examples 2 and 5 were safe on.sugarbeets
at rates of 1.12 kgs/ha and higher, whereas Compounds D
and K had GR 5 rates of onty 0.19 kg/ha. Additionally,
20 the selectivity factors of the invention compounds
‘exceeded by several fold the selectivity factors of the
prior art compounds againét every weed in the test in
sugarbecets; the prior art compounds were non-selective



Ex. 9a 0.55 <0.14 <©.32 - 0.19 <0.14 (1.8) (7.1) (Ho
(7.1) (5.2) (0. 14

(>3.3) (>8354l?%% €?a°%§3qﬁf(fh;g%giighges‘ 2t Me L1

<0. 141 <0.14 <0.14 (>Otber (tes:ty wers ¢pndugtes tosdemomstrigte thel 12
0.84 <0.1 ( > ) (>8.0) a.
Dat & represé&rhp%'geaévgﬁgba lfdag iﬁ‘ J’I.tlg%:%? eatgeg%'geg. ko Mﬁ%resent t he.
average of tWQ@biﬂgaFQ tddiss i(!'WerUeA%Pf eplBsanseriesaps Sreenhousee

repli C% e t §dss AOBhE: chiound oY ﬂﬁ@ﬁ?égegﬁﬁzhﬁhli'ec'ﬂi@t&?t ivity of 10
conpounds accordlng to this invention were denonstrated both on an absol ute

basis and r AR IREE: Wilfe OfESio RAFNYAKAIF ISRy 2 AR TER SFabITasRFmounds as

shown .in Taly Reckdrdss! and faigmectoitall Oﬂnsaﬁghrbéa&tsqr Lhelni t
activities, weed control and -crop/weed sel ecti ;églig factors. As noted
k

above, dataHQ§“¥£ﬁp9§n&§eF@%t 951ﬁﬂﬁw§9°Vﬁn &X fromtests wth

herbi ci de appl i cation rates MAthH1trwah£@9§§of 0.14 .t0 1.12 kg/ha. (0.125
to 1.0 I b/A). However, additional tests 2 -33- with selected invention

conpounds have shown scgitsbcmn:esaf ety at rates OGRQE Razt.nts 4.48 kg/ ha and

: selectlve
(Kg/ﬂa) .. {kgsHa) ' '
. Compound Sugarbcets WO . _BYG Lgé —BG__ _YFT
CEx. 9% 1.0 0.55  <0.14 <0.14 0G.18 <u.14
(La8)  (T.L) (T.1) (5.2)  (7.a)
Ex. 102  >1.12  0.34 <0.14 <0.14 <0.14 <0.14
{>3.3) (>8.0) (>8.0) {>8.0) (>8.0)
Ex. 11 - 31.42  0.19 <0.i4 <0.14 <0.14 <U.l4
O Ex. 12 >1.12  0.84 <0.14  0.14 0.18 0.14

a. Data represent the avevage of four replicate tests
b. Data feptesent the avérage of two replicate tests

c. Data’ rep;esent the average of thruve replicate
tests . . |
Again, the superior preemergence herbicidal activity of
100 compounds according to this invention were demonstrated
both on an absolute basis and relative to the
performance of relevant prior art compounds as shown in
Tables IV-VIII with respect to crop safety factofs,
unit activities, weed control and crop/weed selectivity
158 factors.
' _ As noted above, data for compcunds tested in
plural runs was taken from tests with herbicide
application rates within the range of 0.14 to 1.12 .
kg/ha. (0.125 to 1.0 1lb/A). However, additional tests
20 ' ‘



-33- . .
Mrol of various weeds at rates as |ow as 0.07 kg/ Ha.. For exanple, the
pound of , Exanpl as_exhybited ctive control “of .the
ofg- r esi sYARP \ﬁ@é’(fs‘:tfﬁgck‘wﬁg 18Hd°88\9h’9"’:ﬁe%ﬁy’%osﬁ‘%¥§ BUYALPERT peds
-'l yardgreaﬁe/t Wﬂmrazsatyalbas\lu faQigni kg Aval mueélemzvgi rates as
- low as 0.07 arly,. Qther_ coppoun GC ng to this
I'nvention iBn Hgvéﬂg| F@%ﬁ?r?fﬁé& Sﬁeqaiéﬁnif Yhﬁ BG@é %5¥§“$b3|stant
weeds at OFGE hghh@ld;1¢hé ebuipoest of Exatple kilyasberhitdfted and weed ™
contr % quDBEHQth @@@gyégl tp&é?asart Conpounds C, E
mere este agalns%

and arnyar ograss Hhe green toxtail under surface
appl i cati obl&tRgrasE e cdowayt bromer pmdatlass-"mistanndmm at- rates
Wi tnin theyn t 8ckdb DESN: S p d on a Ray
silt Ioan1so?ﬁ9%£q?55%£>o?§a éc“nat gfs ;X? |ons£§§?§ ?eﬁg¥fvely 20

dry since anhypad rye€ At (vatescap i@ﬂnaﬁeM-QMtksfh@héndl19Metwdays after

- treatnent; siﬁ%%tﬂy‘).f dtifef | eblpbRRtsAak HIRIThd Ned2bhesXinl@ilea gt Per cent

Inh|b|t|on Com : gar heet s Bar nyar dgrass - G een, Foxtail pound
. (Kg/ HH§ prhave a1§R ‘-0"#? led gne or moxe of the above 112 o0 -
- 0. .85 1ess-%§s1stan35weeds at 3.34 kg/ﬂh 3- .92 48 s
92 "~ 65 4.48° 12 13 98" 85 1.12 10
5 78 42 - In’ %8£1e1d7ye§t23£ rqﬁgt;ve gugarbeeg; safety;7
93 - 87add4Geed Tontrol 2perforndfice, ti¥) compouna of EXBmple 1 '

. “and prior art Compounds C, E and M were tested against

15-,'barnyarugrass and green foxtgxl under surface
appiication (®"SA") and pre-plant incorporated ("PPI")
conditions at rates within the range of 1. lz'to 4.48

kg/ha. Treatments were dpplled on a Ray silt loam soil
with 1.8% organic matter; conditions were relatively

20 dry since only 0.18 in. (0.03 ¢m) rain fell within the \
firsct 7 days after treatment, results of the field test
are shown in Table X. o
. Table X
‘Percent Inhibition

Com- -Rate Sugarbeets . Barnwafd rass. Gfeen Foxtail
-pound - (Kg;Ha) FPSJ.L.———S—,_A _—F‘_g__:[_""""" !TA""' T PP 54

Ex. 1 1.12 0 0. 85 27 85 57
. 2.24 100. 3 92 48 92 €5
4.48 - 12 13 98 78 98 - 85 i
C 1.12 10 5 . 78 42 88 77 -
- 2.24 22 18 87 77 . 93 87 . R
4.48 57 25 98 90 v 88
E 1.12 30 30 87 . 68 ‘88 85
2.24 80 63 100 95 100 g5
4.48 100 90 100 98 100 97
M 1.12 15 15 95 40 95 62
2.24 30 23 100 78 100 85

4.48 63 45 100 93 100 92



E - 1.12. 30 30 "87 .-34-68 88 85 2. 24 80 @
100 " 95 - 100

“97°M 1R§§err1§g to t e %ata :gs'rablgox (it J.s'ggxotedGé:h?tZLpf 30
23 N, 100a11 thés com?éﬁﬂds tested, 4Snly €Rat of 45xa.mp1k0(1 was 93

106 to th Tabl e ted that of
. all” the coﬁﬁgﬁnéé"teest g'r‘rjl IQ’%IF.T‘TE ﬂ?ggxlﬁfgplsg’gfm%eéﬁ:‘ ét?%:agt ﬁ?u?y up
totJli'a% Wﬁnltauatr tleatﬁl:)attl.nat k@lﬁlﬂttma*lhmste‘ktﬂ&'d(ﬁéga {mmenum testOI
rate ile exhi bi sel ective contro ot
gr een>f oxtﬁ?‘rlgl"tf'% %9 ?‘ﬁ%ﬁ&ﬁﬁer"%fr nAft L’Sﬁé‘ %ﬂﬁéy %?%?dgpt
gogpoulndst geelent |£cﬁtt;/azlblmhtﬁu.l.a¢ edq,ﬂga undedre PaI atoﬂdit:.lcglm namepound M
| seeC| ntsy o e 1.12 10
- kg/ ha rat 2 G‘%‘et gg}oﬁ%ﬁ&%m&%fé%igﬁtgg'}%?%nceﬁt%hé’l%gdnpound of
Exftrrpl el aéthelrsm&e&teﬁennaﬂ:ha.fZéIkahaelebempmmdt ¥ diderselpetively
selectivit S t a Il et
a plurali téo@?}gp. B’éﬂghgéédtg Q’?)d pé) ﬁ%t?ﬁ &%?&?%rae\g rrtglp |rca emrung) epe
showh0i n Thg/baxTatie; buththis @@WWCMK‘@#WS@ Gnépsmdlenmger ation
éPPI, i.e., preplant g0 ?\i!% )of’fEﬁgﬂPi‘é”i' &
d 0

planted in a fine see ~ 1'oam nter me ate noi st ur e. iF]e seeds
wer e -pl ant &beafJ@]@rtm detpmmm(sreememenqe rselegtindity (0. 2"

0.51 cm ogedinhet t#eEaY1! Ay " bdF5PhPRErasd %nd white proso
_ ‘millet in a plurality of crops; the date (representing
15 three replicate runs) are shown in Table XTI for both.-
~surface application (SA) and soil incorporation (PPI,
i.e., preplant incorporation) of the herbicide. The

seeds were planted in a fine seedbed of silt loam of
~ intermediate moisture. The seeds were planted at a
i - depth of two inches (5.08 cm). First rainfall (0.2",
" 0.51 cm) occurred the day following treatment, the
second rain (0.25"; 64 cm) 2 days after treatment;
cumulatlve rainfall 22 days after treatment was 1. 8"
(4. 57 cm) . observatlons were made 6 weeks after
25 ;.treatment. '



ohd rain (0.25"; 64 cm 2 days after_treatnment: cunhul ative rainfall 22
after treatnent was 1 8" (4.57 c'h‘i5 Cbservatl ons were made 6 weeks

gr 25 treatment .- ‘{err] [err] . The data in Table Xl show that
_the compound of Exanple 1 perfor ned general ly equival ently- under both SA
and PPl conditions at rates up to 4.48 kg/ha (except in tomato, cucumber \w/
and proso nmillet at 4.48 S  kg/ha PPl and agai nst foextails and ‘

bar nhyar dgr ass :%g k hag l&\ﬁre artlcul arly, under SA conditions;, the- \J

conmpound of wtrolled foxtails and bar nyardgrass in
all test crop t es from sllghtly above 1.12 kg/ha and proso mllet at
- 4.46 10 -kg/hg. ‘Under PPl conditions, barnyardgrass was selectively .
controll ed at EOE%FQI ha and foxtails between '1.12 ‘and 2.24 kg/ha, with
crop saf ety u sAVRAR fc@ g &eropsr. except tomato, cucunmber and
bush beans. A di st?nct advantage of a herbiecide is its
,ability to’ fu ctlon i a wide variety of 50|I types. Accordingly, data is
presented in 1 -showi ng t he: o - :

3 § 2823 BERE
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_Percent Inhibition
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coaparative herbicidal .effect of the-¥empound of Exanple 1 and Cbnpoundézéﬁi)
. and ‘H on .vari ous: annual 20 grasses in sugarbeets in a wide variety of

types of varying- organlc matter and clay content. In-these tests, pots were
filled with Ray.silt |SE® S&8a ighFaktedXIoshoy. thati tdte (compowng from

the pet Surf@esxérhﬁﬂes‘ie%‘i'wﬁﬁé&%cgﬁf% a&ghquabméﬁu&i’éeyafdgrass -

| arge crabgrass,. backgrass and E I I he seéds were covered, -

. Pespecti vel POWtW\OaBdl k&Y P kops At Regtes| Bp damd b rkgbhanck,

Florida sangqe )M?é?ﬁhxﬁl I:bmaq-.loa.y JRARbEY UAHET pPokbY milldet QA o5 4ar py
silty clay laam é gga 30 herbicide was agglled th a belt sprayer
at 20 P pa i/ﬁ i, asd pgainsy toxpekbs amdy GEAFF dFi on. Each

.pot recei vecb.(BGZSkg]Iﬁh)(.O Sibrampameidedirly | | gatieen shefoumt tbsngg on
gr eenhouse henches for aug% gyent su rr| atjion. . Cbservations 35 were made
h

15 days aft 1€ re2MReHP Etéﬁﬁ#yté§ﬂ§ HHfidsenting the
aver ages of£bx€milsaaadrhﬂxnyaudgruyxlim Ehbleextlg:uﬂsxﬁuAmaueﬁactors

01 cype o ST RERE R 4 Y SRRChEbat LAY 0
£ gani A®oi kgtpe. UndekaPRIr corglityions Ibarnban‘dgrdpﬂs ngs silt Ioam .
_'2 -6 4se1 uéﬁve1§ %ontﬂ%fied at 1.12 kg/hd and foxtails
. between 1.12 and 2.24 kg/ha, with crop safety up to
| 4. 48 kg/ha for - all crops, except tomato, cucumber and
bush beans. o _
15 . A distinct advantage of. a herbicide is its
' ability to function in a wide variety of soil types.
Accordingly, data is presented in Tapbie X11 showing the |
comparative herbicidal effect of the compound of
Example 1 and Compoﬁnds C and M on various annual
20 grasses in Suggrbeéts in a wide variety of soil types
of'varying organic matter and clay content. 1n these
tests, pots were filled with Ray silt loam éoil,
compacted to a 0.375 inch (0.95 cm) from the pot
surface, then seceded with sugarbeets, wild oats, _
25 barnyardgrass, large crabgrass, .biackgrass and yellow.
-foitail.' The seeds were covered, respectively, with
0.5 inch (0.127 cm) of Ray silt loam, Florida muck,
Florida sand, Wabash silty clay loaw, Drummer silty
. clay loam or Sarpy siity clay loam soil. Rach
30 herbicide was applied with a belt sprayer at 20 gpa
_(187 l/ha), 30 psi (2 11 kg/um ') as a surface
application. Each pot received 0.25 inch (0.64 cm)
overhead irrigation before placing on greenhouse
benches for subsequent subirrigation. Observationé
35 were made 15 days after treatment. The results of the
soil tests, representing the averages of 2 replicate
‘ runs, are shown in Table XII; selectivity factors are



- Fforidal muck : . 22.1 - NA[%& "NA[err] < . Aa - 5.2 Florida.
* (hewn)/sand 2.3 '18 .{err] 6.1 Drummer silty loam .
124,528 70V\abashclay 2.7 44. 4  34.8 .

20 Bre o Bl Eh. 3#?"%% AR B8 Bab Fh s S LT 1,

~ out st andi nglqedm.perSon..l.smg@mmmém;oanﬂgsebscEMMQactors hi gher than .

Conpounds C and 14 agai nst every weed (but for two m nor 5 exceptions) -
in three of the five soils, i.e., in Ray silt Ig tp‘_lﬂtorlda sand and V\abash
clay. In nore particular, the comp ; . ound
to segecti vely control w I d oats g silt | oam and Wabash cl ay,

barnyardgrass i. -«giprif esand an ﬁ& %I aejgg assslﬂtV\abaas,_I;h&I ay. HThe '
t—r'n—'P'f' rd'a"g'u k—('Z'z—l%"o'r'ga'n v-ga'r-t-er) at-

results wer

the test r a? |nghﬁate t hat . higlp or gangg4mat tqr, gsoi |pglgnd t g decrease
activity of éach of the test: corrpounds The . conpound of Exarrpl e 1 did not

* perform F.Lox.xda murk 221 NA® Na® nA® 5.2
o Florida. (Leon) sand 2.3 .-1.6-" na®  Na? 6ad

. .Drummer_ suty-loam_ 3.6 12.4  52.8  34.8 | 7.6 |
‘Wabash clay | 2.7 44.4 .34.8 20.8 6.2

a. Not available



15 “as well in Drummer silt |oam a538me prior art conpounds, but did
exhibit .overall higher activity across a range of "soil types. Laboratory
‘t'ests were conducted to determne the relative resistance of herbicides
‘aceording to the 20 invention and prior - art conpounds to 1eaching int
tne soll ~and resulting herbicidal efficacy. In these tests, the conpound
of { Exanple 1 mpougds .C and_JyI vere forpul ated ggeaeetone and then
: spr“a’yed at di fjf ergpt co,gcﬁﬂrat | K onto & VR ghed Pt of;;%PZS silt
| oam cont ai ne ots Ohg fi §3}'papeﬂ déVeri ngddrai nage h@PRs in the
pot bottons. ots t’cm'f'al ni n ¥ tre ’e‘d"sm | W&T¥ subj ECT™®

| eachi ng by plk on AXB/nt abPIRi ch Ef®ed v [ wo NFERW tips of a
water contai ngr cglibragadd o deld ¥psi 30 4 i ncla&@ad cM b dater per

hour simnul ati nf al 4.v eaching rates were adjusted by varying the
anount of ti he turntable. Water.was delivered to the soi]l in the
-pots and allo peraﬁate t hrough the fil-ter-paRer. and drai nage hol es.

- The pots 35 - then,paé-L-owed to"‘ST't fof"&e.\cen daysaal anbie@&room:

t enper at ur e. cat 6 s@1-inZHe!pots V&t hen L&Hved, BBl ed and
ptaced as a s | ayer .on top of ‘ot Rer .pots conrai ni ng: 5| It | oam
soi | seeded -wi h. ugarﬁeﬁ w | ﬁ&aﬂ, ba&'ﬁ dgras‘?m%abgras 1) ackgrass

and yel | ow f 0> seedeo he ped et ever e et pl aceﬂcnm greenheuse benches,
sub- |rr|gated and - AMAN AAA : A
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IH l to grow for 2 weeks. Visual ratings of percent growth were recarded .-
thedata for the test conpounds repre3®nt averages of two replications,;
test data are shown in Table Xl I1; abbreviations for the weeds are as in
previ ous tables. , [err] [err err].[err. -42- [err err err]

- 43- Referemu?@%FFﬁBCSaF&i§¥gr 24 ITﬂL#F X & i “éﬁcﬁ%ﬁguﬁbebf
Exanpl e 1 vas &ahSolAds bEa Bxeaiple!nl texRibleaat vdtdt digl ivg bndsapeedorvel y
controlled all weeds in the test upder sinmylated rainfall of,10.16 5 cm. -
except wild oRUIIKPER\BALEHH rapd S iRCEAVItYD g@tﬁ‘tﬂrﬁ higher; than,

kg/ ha, . ConpourcbmfoandsMonairl iM)j aga Dnst t evergaweed S buit i forli twoen jwah

5. 08 cn1gf : '

e’
exceptions) in three of the five soils, i.e., in Ray.
silt loam, Florida sand and Wabash ciay. In more
‘particular, the compound of Example 1 was the only.
'compcund to selectively contrél wiid oats in Ray siit
loam'anp'Wabash éiay, batnyérqgraSS in Fld:iaa sand and
10 :'btaékgtESS'in_Wabash clay. The results were rather o <
' indeterminant in Florida muck (22.1% organic matter) at
the-test rate, but indicate that high organic matter N
' soiis tenu td decrease activity of each of the test
compounds. The compound of Example 1 did not perform
15 as well in Drummer silt loam as the prior art
- compounds, but did exhibit overall higher activity
across a range of sgil,t?pes. . ' s
_ Laboratory tests were conduéted to determine _
the te;atiQe.resistgnée of herbicides according to the~td
20 invention and prior art compounds to leaching into the
' " soil and resulting herbicidal efficacy. ' ln these
tests, the compouna of Example 1 ana Compounds C and M
- were formulated in acetone and then sprayed-at
- different concentrations onto a weighed amount of Ray
25 - silt loam contained in pots having filter paper
covering drainage holes in the pot bottoms. - The pots
containing the treated soil were subjected to leaching
by placing'bn_a turntéble which rotated under two '
nozzle tips of a water container calibrated to deliver
30 - one inch (2.5 cm) of water per hour simulaﬁing
rainfali. Leaching rates were adjusted by-varying the
amount of time on the turntable. Water was delivered
to the soil in the pots and allowed to percolate
through the filter paper and drainaygye hoies. The pots
35 were then allowed to sit for seven days at ambient room
temperature. The treated soil in the pots was then
removed, crumbled and placed as a sﬁrface layer on top

z . et
&



srain, under which conditions neither conpound selectively cantrolled w-ld 7
oats, nor Conmpound M 10 bl ackgr ass40=At t he | owest. herbi ci de appli cat i P
fate (0. 14 kg/ha) , the conpound of Exanple 1 selectively controlled all . ~
weeds \n the test under rainfall up to 1.27 cm and barnyardgrass, '
crabgrass amf yethew PexSaiconkiining 0Raynsidkniesm soidi agrdedtwish 0. 14
15\~ kg/ ha, (f}%&@ﬁgegf' *clfio'y QM*M‘&?ESSELV%H& g} | ed bl ackgrass,

W

nor Conpoun oats, under any conditTon of rainfall and both

conpounds hdlackegraspcand, sl ko fextall segdSwccTHe PALHMOERL under
5.08 cm rai nfidn - pLhteldsS on ¢ edlilse BENEhES! sh%i&iqéi&’d’”&han

cor_rpougd was nuch nore resi s.t_antéo | eachi ng.l nto the soi r1:nggder varyi ng
condi t Rons ALIQVRHFP BEQY Shet WiehHe pYiSHAL FatdsR ,P?HEFEéy -
provi di ng njowehi fkke edurdddnoele @abacEder! chel itesity cmpdhhids 1 N

order to further denpnstrate the %5_ _ur_lobﬁlous.chara ter -a&‘n_ unexpectedly -
superi or- pr FRPEPIENET AVREA9RARE VR HPBLABS 100k | GatR 8K8r gence
Eer b: ci dal f'cknmﬁolnou'hmecotmm_ -gbbmtevsi-atianssfgurcwueemém-udkégas nde
ool ogs  of {he. | I Of unds, are presented in Table X V. .Compounds - .~
NT 30 in ll'gg?tgi‘(iéhér&aﬁ’ggrﬁoﬁ fied as follows: "N -~~~ . 7 .
N- (i sopropoxyznet hyl)-2'-nmet hoxy-b'- methyl-2-chl oroacetanilide. O T
N- (i sobut oxynet hyl J-2 . -ethoxy-2- chloroacetanilide. 35 = . P

N- (i sobut oxymet hyl ) -2 -met hoxy-2- chl oroacetanil.i de.- . I '

¥



i sobut oxymet hyl )-2 ' - et hoxy4%=- net hyl - 2-chl oroacet anilide. R
oxymnet hyl ) -2' - net hoxy-6'~ nethyl -2-chl oroacetanilide. .
N- met hyl propoxynet hyl ) -2'- nethoxy-6"-nethyl -2-chl oroacetani- lide. T.
N et hoxynethyl ) -2' -i.sopropoxy-6'- nethyl-2-chloroacetarilide. 10. - 45-
[err] [err] [err] -46- it is pointed out that .Conpounds N-T, |ike t he ™
I nvention conpounds of Exanples 1-12, are enbraced with the generic
di-scl osure of the above nentioned U. S. Patent Nunbers 3,442,945 and =~ .\
3,547,620, but they are 5 not specifically disclosed therein. Hence, it

woul d be eyﬁ% ted. that the speci-es of conpounds within the genera of
-Adi ' J QO O0OoOUO OoOoMNGo ’
conpounds qi &¢I B 8RNsaBEIBSFNETFSRA S8S8RAE 8S8RAJ
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. . -42- o
. patents woul d have generally conparabl e herbicidal properties. However,/ /.
the conpletely unexpected and 10 outstanding properties of the specie '
i nvention conpounds vis-a-vis honol ogous and. cl osel y-rel ated species is
further denonstrated by reference to the data for conmpounds N-T in Table
XI'V. ‘ﬁ@aln it will be noted that Compounds N-T (like other related prior
art 15 conmpounds as shown particularly in Tables IV-VIIl) possessed very
shed | safety factors in sugarbeets as evidenced by tile | ow GR15 :
application rates. Furthernore, none of the species in Table XV exhi bi t ed
selective ¢ ol of wild oats in sugarbeets It is 20 alsd interesting
to note thal Kp@BGRE 18 I@AS e%a&aaau S88B the veeds in tne
test and sifiTarly that Comgdmhds N, b Q and Rwere - conpl etely
non-sel ecti ye .and/ or marginal |y selectlve ‘against “rall weeds i-n the test.

of the_conp_unds in Table XV, only 25 Conpoun rl] and T exhibited
rtbL zﬁnyﬂrﬂ@%ﬁ &%n‘% g%éér%ss and yellow

sel ective ¢

foxtail. Ho i s agai,n pointed out that t-he. unaccept ablyy | ow
tolerance of sugarbeets to Compounds S and T,coup[ed W th non-selectivity
&gai nst w | foats 30 and'narrOM/seIectivity agai nst the other weeds inethe -
test make -t 0 mQIA goéqpi qgﬁgga\ﬁeet her bi ci des. .
" Mor eo\igr, i E"gﬁ%gavo o g bl I'I1) .that the safety
factord i JE rbeets and select|V|ty factors for the invention-35 - .
conpourds the above weeds are overwhel mingly superior to-those of
Cbhpodgds *rand T. Therefore, it will be appreciated fromthe
' 0 SZB|Yuvunnunme oocounwo cowne Moo
Q E' a.ma\eowo 3330\&9 320\5«' N Y]
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o o
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. =43=
%&4 foregoi ng detail ed description that Conpounds,according to this
( Mepnt i on hava denonstrated unexpeéﬁed and out s inﬂ#ﬁ su r|or :
tlicidal properti eRBEEREREEOER A/Fe e’r'ét ¢ L 809 ural | y
S rel EVEBEtCQfH@L&”&ﬁpoOhbebfr ehcatr@d.&mu&mssaﬂd anabngaubmét.sh ng
commer ci al "2- hal oacet ani | 2e§ g g or More %r Y% f\rl
conpounds BP £Q.8% nkRF%Fo 4,894 %E%%féﬁdl e ré*)%%fety i n
sugar beet sa3Nd et tini thel aeser sanmr:t |s:mwxawem rhindaddctof alUOLE
hard-fo-kill. weed species s a ome -and
€ Cuf g’ asQ St A0 coft 26K9EE° R Kb PV G

ot her3 probF@m . 3w arnyar crabgr ass,
annual ryepfetrainas sboﬂnznnkia{lhlaas qqmpoum GeandcMdaler®nposi ti ons of

this i nveniign do,,dnctudid, SAURENALES B ghetedythe slidgildpropr i or .o

appl i cati ot one actlve |ngredient and an adjuvant in
liquid or valind funder Twbicbnseniditdensne bEbpkr e@MPPURShi xi ng the active

i ngredi ent it et'a{\'s :F%u‘\éaﬁgr Sleddiviid dli 48] SnopxEBRPDUnu Qrriers and 20 -

condltlonlng a%¢ rovi e conpositions I n the formof, flnei¥§d|V|ded

. partiZol at-plast gnﬂsﬁfanéﬁe§hepQQW§%$ Qﬁﬁ%%?bﬁg aHP&&&%ﬁ%ﬁ& BRL&nul si ons.

Thus' t he aqgv 4 x@iﬁs»?nth@a& wmdattbxan adJ uvaméum@s a
. finely-divi

sol1d, a liquid %$n|c or| mqéhg a mettlng
agent , a &onimel bedagdht “ez%’serhﬂs'i %/l?ﬁf'&g RPeSr t L ap
CO”b'”at'Oﬁ‘§7téﬁseand barnyardgtass, crabgrass and yellow |
-~ foxtail under 5.08 cm raznfa;l. In contrast, at 0.1l4

15. kg/ha, neither of Compounds C nor M selectively

_controllied biackgrass, nor Compound C wild oats, under
any condition of rainfall and both compounus haa lost
selectivity against all test weeds in sugarbeet under
5,08 cm rainfall. It is. thus cleariy shown that the

20 invention compound was much more resistant to leaching *LJ
into the soii qnder varying conditions of rainfall toan
either of the prior art compounds, thereby providing
more reliabse and prolongea herbicidal activity.

Finalily, in order to further demonstrate.thé

25.  unobvious character and unexpectedly superioc
properties of the invention compounds, adaitional
preemergence herbicidal data for other compounds of -

- similar structure, inciuding homologs of the invention
compounds, are presented.in Table X1V. Compounas N-T

30 in Table XIV are identified as follows:

| . N. N-(isoproéoxxmetnyl)-2';methoxy»b'—
methyl-2-chloroacetanilide.
O. ﬁ-(isobutoxyméthyl)—2'-ethoxy-2-
. chloroacetanilide.

35 ' P. N-(isobutoxymethyl)-2'-methoxy—2-.

chloro;cetanilide.

£
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- The.conpositions of this invention, particularly |iquids and wettable ()
powders, preferably contain as a conditioning agent -one or nore 30 '

surface-active agents {n aguqqgasuﬂ&ﬁymééﬁyip_ﬁenﬂgghax%LE?néconpOSition

readi |y dispersible in water or in oi € 1 ncorporatio
surf dek-active agent into PﬁéhM&n&mﬁh#Qﬁﬁﬁiﬂ%%ﬂ%iléﬁhances their efficacy.
By the term'surface-agli vR-3@tNoxyrdtHyl puglesgéeRexybatr-35 wetting
aéeﬂtst di spersi ng agents, -suspendi ng agents and, emyl Sifying agents are
i ncl uded therein. AnioniC,mS&PN&maféiﬁP?RﬁF¢Eﬁﬂélh Bmts can be used with
equal a facility. Pfeserrnd(wewuauyygxugakgmemaykyL2benzene and al kyl

e

napht h ne sul fonates, sulfated.fatty alcohols m nes or aci-d am des,
long chain acid esters 5 ﬂﬁ% o '%&ﬁﬁﬂﬂl&éﬁ%@fg§?€F§t3P1§bdium -
sul fosucci-nate, sul fated odidel.f onated fatty acid esters, petroleum -

sul fonat es, sul fonat edsveggt ahl.e oi Iterdia ' eni,c_ gl ycols,

pol yoxyet hyl ene deriva Tveg' 3?‘2’%}#‘%&!%)‘:% pa#%?gg§§§¥‘§' i%'sooct yl phenol . -
and 10 nonyl phenol ) and” pmeghyjetZ2ndidoramce vativédeof the nono- hi gher
fatty acid.esters of hexitol anhydrides (e.g.., sorbitan). Preferred .
dispergéhts-are-nethy.L cel lul ose,, polyvinyl alcohol,. sodi-umlignin

sul fonates, polymeric al'kyl, -naphthal ene sul fonates, sodium 15 " naphthal ene -
sul fonate, and the pol ynet hyl.ene bi snapht hal ene .sul fonate. . ' :



Mot t abl e powders are water-di spersi bl e conpositions containing one or nore’

f ve ingredients, an inert solid exd¥nder and one or nore wetting and 20
persi ng agents. The inert-solid extenders are usually of mineral origin
b~ as the natural clays, @ ggonmaceous earth and synthetic mnerals
derived from sidica-anes tdhe $ike. Exanpl es of such extenders include

kaolinitps, lattafdl @te ciag agd synthetic 25. magnesiumsilicate. The . .
~wettabi ef poyders Bofposi tiors @f . this.invention usually contain from, . ‘e
0.5 to 6D grts( rgegp Yy r®m 5-20 parts) of active ingredient, from
0.25to ZSﬂarfkg;prefe-ra | ye 115 parts) of wetting agent, -from - . 0.25
to.25 30 pertg'( r&eﬁat&y-va.e- 15 parts) -of dispersant and from5 to

195 parth {(preferably 5-50 parts) of inert solid extender, all parts being

by ‘wei gh} of} the-total conpesi4¥on. \Were required, from ; 0.1to 2.0
parts of {thd s@ i@ iBe@ @xtenter can be replaced by a 35 corrosion
_inhibitof ofl a8 iE BnEg@agn or both. Qther formulations include dust .

concentr gt @8} cenpei shgnF fgo-n:logl to 60% by wei ght of the active
(t 5% %ole

“ingredi eft | € oxternder; these dusts may be diluted for -
appl i cat for bt RorcPt FatPor® Mthin the range of from: - D.1-10 by

wei ght: Aqueous suspensions or enulsions may be 5 - prepared by stirring an
aqueous Ifi xture of a water-i ns@- ubl e active ingredient and an

el sigf i gat i =N

(Kg/lla)
i LCG

0.14 (NS)

' GRgs Rat
<0.14( -
<0.14(
<0.14¢(

- <0.07¢(
<0.07 (>2.0
<0.14(>1

TABLE XIV

BYG
<0,14( - )
<0.14( - )
" 0.14 (NS)
<0,14( - )
<0.07¢( = )
<0,07(>2.0)
<0.14 (>1.6)

WO
0.14 (NS)

>2.24(NS)

>2,24 (NS)
0.28 (NS)

0.09(NS)

. 0.49(NS)
0.26(NS) -
Data represent average Of two replicates

(Kg/Ha)
Sugarbeets’

<0.14
<0.14
<0.14
<0.14
<0.07

0.14

0.23

) GR1 s Rate
a.

Compound
A
a

©



agent until uniform and then henogenized to give stable enul sion of very B
finely-divided parti.cles. The resul &#i4gg concentrated aqueous suspension is ’
10 characterized.by its extrenely snall . particle size, so that when

di luted and sprayed, coverage is very uniform Suitable concentrations of -
these fornmul ations con&alnsfpo:mted oul. xma.%qmgmumyusrsomkye wei ght of

TR "SR gy R Pt bt BRI A oY, BEBRRRLL

suspen3|onswxahwahaﬂgenﬁstcdeSQQDBucedef|$h§unnnx¢%medtioneorﬂda

I
erbodt pont . St FASHE Ml SPE) 3744zt 085 SRLUB LTG0, Dyt theldre o

phase Qpntanohngpsdﬁﬁpwaﬁbnldoaaiesedumﬁﬁmawn<nmﬂen@ateltuwnuddlhea
chem cal angxpectdd "t epcRe! ggbea&' schega@&m&g SPPEALATEhEC

wat er -i mmi sci Bl e phase I n t ueous pha I owed % 25 addi tion of a
-pol yf uncti cdgRexs QL cqmﬁpﬂﬁééyﬁhﬁﬁéqéﬂﬁa%ﬂrﬁ?kﬁwwﬁﬂldénﬂeaéﬂuto forn1a

solid urea §B%L~.ht\gauoﬂ&%9vaagéhekangf édi«q:awasre | R@tBELRbachem cal,
t hus- formn m crocapsul es thereof.. Genérally, the - concentration of the

nT cr oencaps! FQP@G%SEM Hoypyerzoth Fah-éi’@‘l’flr‘ﬁrﬁly uneapeesedognd of t ot al
Cconmposy g preﬁe&&l@ln\aﬂ@ éﬁbﬁ@ﬁtﬂéh o@onﬁentdp”ﬁce&slr@f UsHeeh¥idal utions: of
active 1rgredi ent r-1nmms artl er- immscible
sol vent s toﬁ@?ﬁ@PQA%PY%F%%rYéﬁeEQEPi98° ot y-related
species is further demonstrated by’ reference to the
‘data for Compounds N-T in Tabie XIV. Again, it will be
noted that Compounds N-T (like other related prior art
15 compounds as shown particolariy in Tables IV-V{Il)
' possessed very small safety factors in sugarbeets as
evidenced by the low GRlS appllcatxon rates.
Furthermore, none of the species in Table XIV exhibitea
selective'control of wild oats in sugalbeets. it is
20 also 1nterest1ng to note that Compound P was
' non—select\ve against any of the weeds in the test and
similarly that Compsounds N, O, Q ana R were.completely
non-selective'and/or marginally seléctive against aili .
. weeds in the test. Ot the compounds in Table XIV, only
25 -‘Compounds o and T exhibited selective: control of
. barnyardgrass, crabgrass, blacquass and yellow
N - foxtail. However, it is again pointed out that the
unacceptably low tolerance of sugarbeets to Compounds 5
_ and T coupled with non-selocti?ity ayainst wild oats .
30 and narrow selectivity against the other weeds in the
' test make these compounds wholly unacceptable as |
sugarbeet herbicides. Moreover, it is noted (having
reference to Tables IV-VIiI) that the safety factors in
sugarbeets and selectivity factors for the 1nvent1on
‘'35 compounds in the above weeds are overwhelmlngly
superior to those of Compounds S and T. |
Therefore, it will be appreciated from the




Suitabl e solvents for the aaqhue i ngredient of thIS i.nvention-
_ de.di net hyl f orm de, di net hyl sul f oxi de, N-nethylpyrrolldone . :
ocarbons and water-inmmscible ethers, esters or ketones. - However,
other high gbregatihg 'MQLE@BCSBEE%EQ%J.@V i %wbaaﬁd bxc@uiw:%“g. the
active |ngred|ent in a solvent then diluting, e. Eerosene spray
concentrati BR. ?ﬁ?(iﬂﬁﬂ#ﬁi%ﬂehEBHpGENﬂﬂ§%¥4ﬁ§QHﬁﬂg§ﬁ§¢§ﬁpydnﬂ contain

from . ouﬁstaﬁmﬁﬁ;mrés éﬁieteham&m P¥dpe recesVBoithor edi ent, o
0.25 to 50 i fenﬂgl¥ } arts) surface act.ive agent and mhere
“required 2.2 elagpyento éﬂe|ﬂ9§% peruwgtuyraddyght based on

the togal meegbvamteuudpndmabLeotﬁeelkeﬂ3ﬁ¥ﬁﬂﬁﬁmo£6§sp3ﬁa'Q&Hﬁbéﬁfﬂ”e
partlculate cQ itions co g itlve I n reﬂlent a herlng to “or -
di stributed Fﬁi§§§WQa?ﬁﬂw n%ﬁ?i 2 paloaceranilides, \of; PGeEﬁ&Bﬂlculate
extender. |arbsdeMorm Pukticulastpi, ngompdmmsacdf vauggmdeﬁr&tuj‘d omthe
Be’ bresent Ha0e, HeRBiR O 148 SRERLARHIRG SOl Satety Pln S hbaeF S
vern1cu||teﬁaues§%am&¥¥;tw 5peh9b5epar&wnniaﬁlxmuitnutaSpccthmal 25 -
raroril ARECROSRILE LSRR R’ A R abed L RiRE SR e
or heat expdfdedowny,irorg amdv@thecuprpblam wenrsis i siech- dsviyeddow ays
such as'““¥6£t55§y5béﬁﬂ?&?dﬁk@é&akabe?a%s. annual rye, etu., as . °
shown in Tables Il1-X. : :
The herbicidal compositions of this'inQention'
15 including concenttates which require dilution prior to
gpplication contain at least one active ingyredient anau
an adjuvant in liquid or solid form. The compositions
are prepared by admlxlng the active 1ngred1ent wzth an
adjuvant anxudlng diluents, extenders, carriers and *\;
20 condxtxonxng dgents to provide- con9051t10ns in the form |
of finely-divided particulate solids, granules,
.peilets, soiutions, dispersions or emulsions. Thus the
active ingredient can be used with an adjuvant such as
a'finelyéqivided solid, a iiquid of organic origin,
25 water, a wetting'agent,_a dispersing agent, an
 emulsifying ageht.or any suitable ~ombination of these.
The cbmpositions of this invention,
particularly liquids and wettable powders,~preferab1y
' contain as a conditioning agent one or more
30 surface-active agents in ambunts sufficient to render a =
given composition readily dispersible in water or in -
oil. The 1ncorporat10n of a surface-active agent into

Y

the composztxons greatiy enhances their efficacy. By
the term "surface-active agent®™ it is understood that
35 wetting agents, uxsperSLng agents, suspending agents
and emulsifying agents are included therein. Anionic,
cationic and non-jionic agents can be useda with eéual



|ngrqg|ent to formthe herbicidal granules. The granul ar conpositions of
this invengion oRy, contain from 10.1 to about 30 parts, 35

preferébly PFAdP 3 to 20 parts by weight of active ingredient per 100
parts by wei ght of clm}eaﬂdrﬁut wet g sagynesi gitte ailloyd f Benzedle ve agent

pere-A40U t te. | f thi
Povention 288 ATkt SReenglaBE sedhhenes? pulbaiirESHrtT Pers.
ot her herbétbdhe;sothmlnnstorldegdsamrness dong lwh&in aclkd esdd s

dj h
Chem 8al 5 SEcPOIIBH B IbE] ls Ferd "B ET BOUME A £67 B MATES
i nventi on sutEatled bm'snhﬂphe;aawﬁﬁmqpsacudeastansimpn&ee;eametanldes
acet I - d ;
?fneo?cr:];r Ibggrrg fBF.QQ'e a*g: f&gé%zeg %a"geQésbggetaﬁ'lfégrdﬁ)ﬂ%%§§ryet hets and
the |ike sechtHSERHQNQkalee Rodysmpeye Sy 2 gpeDdeirima e s- GEIoro 4-e

t hyl ani no- g%kggg?gﬂﬂﬁﬁngp §ti&h§@il i®ooctylphenoi and

30 bentonltrc cl ays. These extenders $87¢ sprayed or' bl ended with the actlvT§§)

2~ Chl oro-4 | sopro am no) - s- t i azl ne
2- Chl 200- 4n9nnisp@nqﬂkuﬁm@)pelvﬁ&xﬂ#kylene derivatives of tne

3- |SOprOpmhohbhﬁaéﬁﬁﬁﬂiiéiflaéh&ﬂékfbfﬁF&foﬂexaﬁ%rﬁéﬁﬁﬂﬁrxdes

(e.g., sorbitan). Preferred dlspers¢nts are methyl’
cellulose, polyvinyi alcohol, sodium lignin sulfonates,
' polymeric alkyl,-naphthalene sulfonates, sodium
15 naphthalene sulfonate, and the polymethylene
bisnaphthalene sulfonate. : :
Wettable powders are water-dlspers1b1e
compositions conte;nxng one or more active ingredients,
ij an inert'solid extender and one or more wetting and
20 .dispersing-agents. The inert-solid extenders are
usually of mineral origin suchugé the natural clays,
diatomaceous earth and synthetic minerals derived from
silica and the like. Examples of such extenders '
‘ include kaolinites, attapulgxte clay and synthet1c B _
"25-'magn951um slllcate. “%The wettable powders comp031tzons'
: oﬁ this 1nventxon usually contain from... - : 0.5 to 60
parts (preferabry flom 5-20 parts) of active .-: . . .
ingredient, from. o 0 25 to 25 parts (preferably S -
.. 1-15 parts) of wetting agent, from. .- .. '0.25 to 25 : .
30 parts (preferably 1.0-15 parts) of aIEﬁE“sant and from RN I
N -5 to PS5 parts (preferably 5-50 parts) of inert | N
.solla “eéxtender, all parts being by _ welght of the total -
composition. Where reyuired, from = “0.1 to 2.0
parts of the solid inert extender can be rrplaced by a =
35 corr051on inhibitor of anti-foaming agent or both. »
~ Other formulations include dust concentrates
conprising from 0.1 to 60% by weight of the active




20 ; 3-Amino-1,2,4-triazol e
y o

6, 7- roghi e i e 06 Bre-a: guikabde @xtenderni thest tousts may be

3 Br?B"nﬁq"hi'?gégp*% Fpolicition o soncenerprions, wikbingpe
phenyl N ahget f| Grem N, N- di mbt R L08 -B-welight«4- net hyl phenyl urea 30 ™ -

3- (3, 4-di chl or opheny ﬁ,‘séouidhgg%ﬂhﬁ 1°§ Qinfmté%né ﬁgybgrézot hi azol yl+)

urea 3- (-Chl orophen
|- Bl yI - Preparddc byorsopheniny- k&m@tmweamzstuze f a

Car bamat 6gd Jbt 0§ A30N1BY #Sadt EVe0iGR] ¢ ¢d i Eh ! Bh'dﬂlahh' é’nﬁﬁigqffﬁtceat)[on
S- (4-chl orobenzyl )N, N-ai et hyl t hi oi car bamat'e . | sopropy

‘N (3- chl AgpRenYDE idarunketin: ands. tZ'@cﬁ’@HPEFMZI% FPN\gdve stable
.1 sopr opydgbi #L6A" W&téroft hxhew-mwwaat Bhelrqashegnt epfenr opy|

dlpropylthlolcarbanate Acet am des/ Acet ani | i des/ Ani |.i nes/ Am des
2- Chl or o-Fe3RHE 4nPy AL GATEE LR ASHAPYS - SUSPENFARR | hBet ani de

N-(3¢f- dicldPattetized (by' itsuextraidly) suklanydrédele size, so

am noj phenyl )acet ami de N-1gopropyl - 2-chl oroacet ani |l i de
that when diiute and sprayed, coverage is very

uniform. Suitable concentrations of these formulatxons
contain from, o 1-60% preferably 5-50% by weight
of active ingredient, the upper limit being determined
15 by the solubility limit of active ingredient in the
"solvent. o - ]
' In another form of aqueous suspensions, a
water~immiscible herbicide is encapsulated to form a
microencapsulated phase dispersed in an agueous phase.
20 In one embodiment, minute capsules are formed by-
_'brxngxng together an aqueous phase containing a lignin
sulfonate emulsifier and a water-immiscible chemical
and po1ymethy1ené poiyphenylisocyanate, diséersing thé
water-immiscible phase in the aqueous phase followed by
25 addition of a poiyfunctional amine. The isocyanate and
| 'amine compounds react to form a solid urea shell wall
) around particles;qf,th_water-immiscible.chemical, thus
forming micfocapsules thereof.j Generally, the . ..
concentration of the microencapsulated material will
.30 ranqge from'.iﬁﬁ,-480 to 700 g/1 of total ccmposit1on,
preferably 480 to 600 g/l. - .'J:_ _ - -

. Concentrates are usually solutlons of aut1ve
ingredient in water~immiscible or partially water—
- immiscible solvents together with a surface active




2.,6' -Di et hyl - N-nmet hoxynet hyl - 2- chl or oacetaniii de 2-Methyl -6 g}%&
-ethyl N ( '
~Trfluoro-2,6-dinitro-N, N dipropyl-p-toluidine N-(1,1 dlnethylpropynyl)

5-di chl or obenzani de Aci ds/Es ters/ Ar88hol s 25

2, 2- Drchlloroproplonlc acid 2- Met hyl - 4- chlorophenoxyaCﬁtlc aglﬂ 2, | 30
4?D chl or ophenoxyacetic acid ethyl-2-[4-(2, 4-di chl orophenoxy) phenoxy
&oplonate%$ﬂﬂﬁru)§us éhﬁﬁ(ﬁQkN#E§$cf96i¢h;P¢£haxy $pgrdicdivnt obénzoi c

aC'd 2,3, 6tH¥§”ﬂ6W@HEQEH?¥H%1Gdécdgma§qyl ormidk 1 naphthyl pht hal am ¢

aci d Sodi um 5 [2-chloro-4-(trifluoroneth

2- met hoxyprop-2-yl)-2- chloroacetanilide 20 [erﬂ

enoxy ?2- nitrobenzoate

-53- 4, 6- Gimathybsubfomids pirmethydp mmhynydgmmaad its C

nonoal kyl

2, 4-
-trif

chlo
uor o

10

15

20

&lﬁm%ﬁwrahmwsmﬁmaéd,ggg] m%pag?ggﬁegnereof ELhers

rophenyl -4-njtrophenyl ether 2- err
Howeyiexr . 0thgaxhigh strength liguid concentrates may be

formulated by -dissolving the active 1ngred1ent in a
solvent then diluting, e.g., thh kerosene, to spray
concentratlon.

The concentrate compositions hereln generally
contain from - 0.1 to 95 parts (preferably 5-60
parts) actxveminaredlent, 0.25 to 50 parts
(preferably 1-25 parts) snrface active agent and where
required .4 to 94 parts solvent, all parts being
by we1ght based on the total wezght of emulsxfxable
oil. . ' '

Granules are physically stable partlculdte

composxtlons comprising actlve ingredient adher1ng to

or distributed through a basxc matrix of an inert,

finely-divided part1cu1ate extender. 1In order to aid
leaching of tne active 1ngred1ent from the particulate,
a surface actxve agent such as those listed
hereinbefore can be present in the composition.

Natural clays, pyrophyllites, illite and vermiculite'

- are examples of operable classes of particulate mineral

‘25

-__screened particulate. attapulgite. or_ heat expanded, .. . S

30

extenderss " The preferred-extenders are the porous, *-
absorptive, preformed particles sucn as preformed and

part1culate vermiculite and the finely-divided clays "‘.“”'fﬂm'

such as kaolin- clays,’ hydrated attapulgite or— S T
benronxtlc cldys. These extenders are sprayed or .
blended with the actlve ingredient to form the

" herbicidal granules.

335

'_1ngred1ent per 100 parts by wezght of clay and 0 to

The granular composxtlons of thlS invention

may contain from_w“;._'o 1 to about 30 parts,
preferablj from . 3 to 20 parts by weight of actzve

I5 parts by weight of surtace active agent per 100



dgdpdi um aci d met hanear sonat e Di sedkam net hanear sonate 15
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Cal ci uni

At oxpPerr] BUkGrugRg AS SOBARRY

} 4- odi*phenyl ether M scel | aheous. 10' 2, 6-Di chl or obenzonitr.ile
{4 .
|

i zers useful in conbination with the active |ngred|ent$;;include, for

exanpl e, ammoniumnitrate, urea, potash and superphosphate. O her useful
addi t anent Pants uby H&tlerhtal%t|PPN\h1%hlﬁF§nFléNgam sne take root ‘and grow
such as conpost, Manuige s £8016n200£ AR 161G iy dift 0T b ko

formul ations of the types described above are exenpl I n several

i |1ustrati workdbli Pshes RidpiFaments, for examplg, feHﬁrb-l-S#Fﬁbl e
Cbncentrate§nw%tgﬁ&r8aeqaas/\ot 8¢ ieidEs3TRaEdWers and the 50.0

dodecyl benzene su| - fgna e/ pol yoxyet hyl ene ethers bl end. (e. g.
8'6r i chuBipaRhRl i bt bRy oRE

45. 0 100. 0Cew& abov@de%crmwﬁuﬁin&aﬁpbﬁeWCﬂs useful in 85.0
CaIC|un1dodeﬁxbisulfonate/ .

10

15

20

25

30

35

nation wzé% the active ingredients of thzs '
invention znclude, for example, triazznes, ureas,'
.ca;bamates, acetamxaes.nacetanzlxdes._uras;xs,_acetic
_acid or phenol derivatives, thiolcarbamates, triazoles,
benzoic achs, n;trxxes, bxphenyl ethets and the like
such as:

Hetefocypxic_Nitrogen/Sulfur ﬁerivatlves
24Chlérdf44é:hylémino—G-isobrOpylaminofg-triazine.
2-Chloro—4,6-pis(isop£opylamind)-gftriazine
2-Chloro-4,6-bis{ethylamino)~s~triazine

3-Isopropyl-1H~2,1,3-benzothiadiazin—4~(3H)-one

2,2 dioxide -~

3-Amino-l1,2,4~triazole

6, 7-D1hydroaxpyr1do(l 2-a:2° l'—c)“PYrdzldzxnlum
salt_

S=Bromo-3-isopropyl-6-methyluracii
l,l'-bimethy1-4.4'-Sipyriainium sél£

- ' Ureas. _
N'-(4-chlorophenoxy) phenyl—N N-dxmethylurea
-N,N-dlmethyl-n'-(3-ch1010-4—methylpheny1, urea
3-(3,4-dichlorophenyl)-1,l-dimethylurea
1,3-Dimethyl-3-(2-benzothiazoiyl) urea
_ 3-{p~Chlorophenyi)-1,1l-dimethylurea

1-Butyl-3-(3,4~dichlorophenyl)~-l-methylurea

Q

.-‘;y



.kyl &ryl pol yether al cohol bl end 4,0 C aromatic - 6"'
_hydrocarbons solvent 11.0 9 5 =52- _ 100.0
C. Conpound of Exanple No. 11 _ - 5.0 . CaIC|un1dodecbeenzene

sul f orat e/ polyoxyothylene Q. ton 10  3437F.)
"1.0 Xyl ene ntrates. 15 Wi ght

0070 100. 00 %m?“fosﬁﬁaﬁﬁé%%ﬁﬁmlwhzmrbm‘ﬁ €755 Di et hy!

sul f oxi de Ao 2 of Exanple SR
No. 11 85(4-(0 °‘1°§°leq’2rfpﬁtgg‘%n‘g‘etw“h§°“%%§% ©€100.00 D.

Conpou of Exanpl T t hoxyl ated castor .~
oi | E‘;d | f§§950k%1 qN= (3 %uorépﬂet@l) carbamatd '5 Dimethyl
formam.de : s-2,3-d1cﬁ@$£%é¥¥&th N-d*Lsopropylthxalcarbamate

Ethyl N N-dxpropylthxolcatbamate
.~ ' - §=propyl dxpropylthzolcarbamate
| .10

Acetamldes;Acetanxliaes'Anzlxnes Am;ues
.2-ChlorofN,N-dzallylasetam1de |
-N—dimethyl;- 2-diphenylacetamidé

. N-(2,4-dimethyl- 5-ll(trxfluoromethyl)sulfonyl]
15 amino}phenyl)acetamide

N-Isopropyl-z-chloroacetaniLide
2° 6'-Diethyl-N-methokyméthyl-z-chloroacetanilide

v 2'—Methy1—6'-ethyl-N-(2—methoxyprop—2—y1) -2~
chloroacetanilide -
20 - '
¢, oL,K< -Trifluoro-2, 6-a1n1tro-—N N-—
d1propyl-gftoluxdlne

N-(l l-dxmethylpropynyli -3, S—dxchlorohenzamlue

. .Ac1OS/Bste:slAlcohols-
25 B 2,2-Dichlqropropiodi§ acid
Z—Meth&1-4—chlorophenoxyace£ic acia
2, 4-D1chlorophenoxyacet1c acld

B . Methyl-2-[4-(2, 4-d1chlorophenoxy)phenoxy]
' 30 propionate | .

3-Amino-2,5-dichlorobenzoic acid
'2-Methoxy-3,G-dichlorobenzoic aciu

2,3,G-Trichlorophénylacetic acid
35 : N-l-naphthylphthalamic acid

Sodium 5-{2-chloro~-4- (trlfluoromethyl)phenoxy} -2~
nitrobenzoate




Emul si ons Wi ght Percent A ?%%5ound of Exanple No. 3 - :
A Pol yoxyet hyl ene/ pol yoxy- propylene bl ock copol yner with butanol (e.g.,
srgitoferr] - Xii) : 4.0 Water 100.00 10 B.

Conpound of. Exanp

i o-Sec= Iyoxyethylene/polyoxy- U
propyl ehe bl ock c%p8N9h&5{‘% tﬁﬁ%_b?tY§PHeRB O Wt

- 9L.5 15 Mnyt) t gRLe iRRANE Ml Qf“ Percent 20 -
A Conpound of ég ine gf; gltali 5 feret wattdnanyl fonate ~
3.0 Sodi um N-met hy bz -o%%t%‘gége _ . 0. Anor phous silica -
(synthetic) f B. Cbnpound of Exanple No. 6

80. 0 $pdi um di octyl sulfbsUCC|nate Ethers 1. 25 CaIC|UH1I|gnosquonate
2.75 rphous siticd (synthetic)" *16. 00 .30

~100.0 C. . Conpoung Qtuﬁﬁﬁﬂﬁfbﬁﬁbn§1-4-nxtrophenyﬂlhihébdIUm
Ilgnosulfonate

, 2-Chloro— d. <, °< -tnnuoro-g-to.i.y.\.-:i-ethoxy—
. 4-n:tredzphenyl ether o N R

N Miscellaneous - S ' ' RS
10 E———— .

' 2, G-chhlorobenzonitrlle
'Mancsoaium-acid methanearsbnate
. Disodium methanearsonate

15 | Fertilizers useful in combination with the '
active ingredients include, for example, ammonium
nitrate, urea, potash and'superphosphate. Other useful
additaments include materials in which plant organiéﬁs '
take root and grow such as conpost, ménure, humus, sand v
20 and the like. o
‘Eerbicidal formulations of the tvpes
described above are exemplified in several illustrative
embodiments below. '

25 i I. Emulsifiéble Conc2ntrates

Weight Percent

"~ A. Compound of Example No. 1 50.0 ‘
ralciwa dodecylbenzene sul~
‘a9 fonate/polyoxyethylene ethers blend . . | -
(¢.g., Atlox® 3437F ana Atlox 3438F) 5.0
Monochlorobenzene | 45,0
'100.00

35

© e — o P



Sodi um N- met hyl - N-ol eyl -t aur at &

1.0 35
86.0 100.00 -956- V. Dusts VE|ght-Ebhcent A
2.05 Attapul gite .

Conpoitkad of Exanple No. 8
Conmpound "of ExanBe I\ﬁompound of Exampl&MN®. Béntonjte.

€arRouR’ A B Mhatdrats

70W9 100. 00 ~ 15 D.
Di at omaceous. earth

B ' Kaolinite clay
Compound of Exanple No. 1. 4

98.0 100. 00 B.

60. 0 antnnrlllonlte 100. 00 C.

85.0
1.0

VI. . Ganul kybasyhtpebyesherpalaohglodnken? Exanple No. 1 4.0

- 15.0 Gecanuf ar attapul gi ge gggthﬂaa

100. 00 B. Cbnpound of anpl e No
(20/ 40P | 70. 0:
Ce Compound of Example No. 11
o '~ Calcium dodecylbenzene sulfonate/
- ' polyoxyethylene ethers blend (e.g., Atlox
10  3437F) e '
d ' Xylene

15
A.
Y
20
' B.
. ' D.
30

II.QZLiqgid Concentrates.

%?hrocarb@ﬁbosgivent 11.0
0 DFHTUHHC

Compound qf.Examp;e No.

IXylene

Compound of Exauwple No.
Dimethyl sulfoxide

Compbund of Example No.

N-methylpyrrofidone

- Compound of Example No.

Ethoxyvlated castor oil
Rhodamine B '
Dimethyl formamide

11

10

eous earth

5.0 .

T Lo
 100.00

Weight Percent

10.0
80.0
100.00

- 15.0
100.00

5¢.0
50.0.
100.00 .

5.0
20.0
.5
74.5
100.00



99.00 30 C. Conpound of Exanple No. 10

3 5.0 Pyrophyllite (20/40)

3H/ 40) 99.5 r¥®-0U 35 D.

0.5 Bentonite . '
Conmpound of Exanpl e
95. 0 100. 00

bi ght. Percent A.  Conpound of Exanple No., 1 5 encapsul ated in polyq_pa

shel | wal . 49. 2 Sdditum BHMLEIOBSnate (e. g Reax 8[err])
. Water = .. 49.9 100. 00 10 . B. S
Compound” of - Exanple No. 12 encapsulated in pol yurea sheII | | R

-10.0) PotaSS|un1I|gnosufonate (e.g.t Reax[err] C 21

erc .00 C

Conpound of Exawmal e démpd@ndecof Expmplai &bJ n3 pol yurea shad.owal |
80. 0 Magnhesi um-. salt(qyoxgggﬁulf eléglyoéTTeax[err] L TN}

2. waber . 100.00
propyiene block copolymer with butanol

(e.g.. Te:qxto‘ﬂ xn)
W«tet

0 : - .
; B. 'COmpound of Example No.. 4
| | 'Polyoxyethylené,spolyoxy-
propylene block copolymer witn butanol’
Water |
15

IV. Wettable Powders

20 A. Compound of Example No. 5
Sodiwa liygnosulfonate
~Sodium N-methyl-N-oleyl-taurate
Amorphous silica (synthetic)

25
. B. Coﬁpound'ofisxample No. 6
Sodium dioctyl sulfosuccinate
Caicium lignosulfonate
Amorphous silica (sSynthetic)

30

' C. Compound of Example No. 7
.Sodium lignosulfonate
Sodium N-methyl-N-oleyl-taurate
35 Kaolinite clay

4.0
100.00

5,0
3.5

91.5
100.0

weight Percent “ﬁ)

25.0
3.0
1.0

71.0

100.0v

80.0
1.25
2.7 . ¢
16.00
100.00 | *

10.0
3.0
1.0

86.0

100.00



When operating ir accordance wi.th the present 25 invention, effective
amounts. of the acetanilides of this _d#avention are applied to the soil 64,
containing the plants, or are incorpdrated into aquatic nedia in any
conveni ent fashion. The appli-cation of liquid and particulate solid
conpositions to the soil can be 30 v(xﬂﬁﬁggsout_by conventional nethods,
e.y.., power dusters, boom and and sprayers-and spray dusters. The
cowpositions can al so be applied fromairplanes as a.-dust or .a spray

because of their effectiveness at |ow dosages. The~ap'phjeci.ﬁi'@'l>é¥cent
her bi ci dal conpositions to 35 aquatic plants is usua T by

addi ng t he conpodshéi oRempeunde ofq BrarpieMes i & the area where«0 control

of thegaquatic pl ant.sAEiagﬁibri% .The application of an effeagMg anount of
'the_coéﬁounds of this invention to the |eocus of undesired weeds IS .- -
essential and critical for the practice of the 5 present i%R@f@%0on. The
exact anmount of active ingredient to be enployed is dependent upon various
factors, including the pl-ant species and stage of devel opnent thereof, the
type and conditi ofcegppPﬂd of Exa @f¥Rnt8of rainfall aftPt®e specific'
acetanilide 10 enpl opselemord13WrdXd Ve preenergence applicatgggto’the’
:plants or to the soil a-dosage of from0.02 to 11.2 kg/hap_%%ﬁéifbly'from

0: 04 49 5.60 kg/ ha, or suitably,ffon11.12-tb-5.6.kgﬁh§' *Qetanilide
-i"s usual 'y enpl oyed. Lower or higher rates - '

C. Compound.oflsxample No. 9 "30.0
Bentonite. : . _ 70.0
| 100.00
15. e _
D. Compound of Example No. 12 ' 1.0
Diatomaceous earth ' 93.0
£e = S . - ~100.00
20 - VI. Granules : -
_ : . Weight Percent
A. Compound of Example No. 1 i5.0
_ . - Granular attapulgice (20/40 mesh) - . _85.0
25 | ’ B 100.00
s '~ B. Compound of Example No. 11 ~  30.0
Diatomaceous earth (20/40) a 70.0
o« | : | ) 190.00 -
a0 _
C. Compound of Example No. 10 ) 0.5
Bentonite (20/40) | 99.5
100.00
35 D. Compound of Example No. 3 ' 5.0
Pyrophyllite (20/40) o 95.0

100.00



15 mdy be required in some instagees. One skilled in the art can
iy determne fromthis specification, including the.above exanples,

optimnumrate to be applied in any particular case. The term"soil" "is.
enpl'oyed in its broadest sense 20 to be inclusive of all conventional

. "soils".as defined in Webster's New International D ctionary,-Second o/

Edi tion, Unabridged (1961). THU&l{hqﬂggggEggﬁgﬁﬁﬁio any substance or nedi a

in which vegetation may take root and grow, and includes not only earth but\J
al so 25 conpost, manure, nuck, hunus, sand and the like, adapted to

support pl ant groMkh. CLAIMS /1. A conmpound of th e ]
wherein Ris ethyl, c&d@dﬂﬁd,oﬁspﬂﬁﬁgyé Nosohutyl, allyl or butenyl 5

R1 isspeth yl, n-prop i, sopropyl, n- XI -|sobutyl or isoa and R2 is

met hyl®, et rsncoesvéeéf-‘épwn Rﬂb‘lﬁ%@l shetd WAdd R2 i s i sopr o"§|- Ris ethyl

and"R"is 10  n-but godiumerl f¥hosubfohate Reig.cthyl, n-propyl or ally
and-R " is n: butyh Qr |sobutyl when R is n-propyl, RLerrl_is a-gyty]. or

Réax _ BT
Nater o L _49.9
| o S 100.00
10 B. Compound of Example No. 12 |
encapsulated in polyurea shell wall : . 10.0 - .
- Potassium iignosulfonate (e.g., o '
Reax® C-21) S .S
_ Water . : - - 8Y.5
15 - | | -  1u0.00

C. Lompound of Example No. 10 en-
capsulatea in polyurea sheil wall 80.0

)

Magnesium salt of lignosulfate o
20  (Treax® LTH) | - | | 2.0
' Water | - 18.0

100.00

When operating ir accordance with the present
25 invéntion, effective amounts of the acctanilides of
this invention are applied to the soil containing thne
plants, or are incorporated into aguatic meaia in any
convenient fashion. The appiication'of iiquid and
- particulate solid compositions to the soil can be
30 carried out by conventional methods, e.g.,.power
dusters, boom and hand sprayers and spray dusters. “he

T

- compositions can also be applied from airplanes as a
~ dust or a spray because of their effectiveness at low
dosages. The application of herbjcidal compdsitions to
35 aquatic plants is usually carried out by adding the
compositions to the aquatic media in the area where




- =36~
I sobutyl ; when R is isopropyl, I's isobutyl; 15
|Sobutyl Rl is n-propyl, |sopropyl I sobutyl or |soanayl and when R is

bift enyl , <Bh i IS BY khc?-a @apeup@ana&cw gsi@ud.aiml wherein His a

C24 gl k

yl or allyl radlcal ana IS a err|{ or err]

when R is "!!'F

al kyl radical. 3.

Conpound accdii® n@PP4 igakipn: %ﬁePEl efieceives ageuntyRf yEheadi cal . 4.

Gonpound
'~¥sobutoxy

adapted to support plant growth.

camyauhd@ o¢ @ﬁﬂénxﬁbéhhﬁbd5%6*£Hep132%ﬁwﬂ¥fﬁﬁués%rgg
-ret hyl -2-chl oro- _ace oungﬁaccor I ng to

d ai m 3 W§eds s \eFEeARIL A RE: FH}I‘)“’P“%@EUFB&%"%

¢1 ©f. &heor o-

aceBani | pie sentﬁznGGmMﬂdnLaﬂwﬁédERﬂdEJéﬁémﬂh3fﬁﬂdﬂhiﬁb e,
Corpound ASFFARSRE | BoBE FAPLAVER A3 (9SRLPABRFTORRN YaBIOBSobut oxy- 6
'-ethyl f£actiyms paintduriiirig dehe Splanupediescand rdge Cogi m 3 which is
Ekonégtﬁquég’ngpﬁ'?@gf:o{l SOb%O%Eht&gq\l-‘"(d e‘gaégi}mh mﬁl’!"gﬁ bgt oxy- 6
' i sopr ophle Zmountoefetraiarfaliecand the specific acetan;lxde_ :
« 10 - employed. 1In selective preeﬁergence application to the
- Plants or to the soil a dosage of from'0.02_to_
& 11.2 kg/ha, preferably from " 0.04 to '5.60
kg/na, or suitabsy from 1.12 to 5.6 kg/ha of _
acetanilide is usually employed. Lower or h1gher rates
15 nmay be required in some instances. One skxl;ed in the
art can readily determine from this specification,
' including the above examples, the optimum rate  to be
applied in any particular case. -
~ The .term "s0il® is employed in its broadest sense
28" to be inclusive of all conventionai "soils®.as defined
in Webster's New Intefnétional'Dictionary,-Second' '
Edition; Unabridged (1961). Tﬁus the term refers to
any substance or media in whicih vegetation may take -
root and grow, and includes not only earth but also.
25 _compost, manute, muck, humus, sand and the like,



Conpound according to Claim2 whP8hr is N (- :
gt oxynet hy) - 2' -i sopropoxy-6 '-nethyl-2-chloro- acetanilide. 11.°
‘Gampound according to Caim2 whi-ERAIMSN- ( i'sobut oxynethyl )-2
- n- prepoxy-6' -nethy L-2-chloro- acetanilide. 12. Conmpound according to -
CGaim2 which ig)1NaCbapoRedy BEh¥he) £éruriut oxy-6 ' -ethyl--2- chloroacef)
anlllde 13. Conpaund according.to,Caim2 which is. N-(allyioxymethyl)-2

' -n-butoxy-6 ' -ethyl-2-chl oro- ace tani'l ide. “14. A herbi ci dal conposi tion
conprising an adjuvant and a hegbicidally effective anpbunt of a- conpound of
the fornmula [err] 5 wherein Ris ethyl, n-propyl, isopropyl, isobutyl
allyl or butenyl: R[err¢1cn nEthyI Cﬂr pyl,. i sopropyl, n-butyl,

i sobutyl or isoanyl and R2 is or |sopropyl 10 ©~ provided
-that: when Rlerr] is |sopropyl R u ethyl and Rlerr] is n-butyl ;- when:. -
Rerr] is ethyl ‘R is®ethyl, n-propyl or allyl and R err] is n-butyl or
.|sobuty 1. ' . R N o ' : -

wherein R is etnyl, n—propyl, 1509ropyl, 1sobutyl,
aliyl or butenyl; o
5 | Ry is wethyl, n—propyl, xsopropyl. n-butyl,
isobutyl or isocamyl and ,
- Ry is methyl, ethyi orc. 1sop:opyl,
provided that: .
- when R, is'isopropyl, R is-ethyl.and Rl is
10 n-butyl; . |
' . when R2 1s ethyl R is etnyl, n-propyl or . @Q@
- allyl and Rl is n-butyl or 1sobuty1,
when R is n-propyl, R1
.1sobuty1, when R is isopropyl, R

is n—buty] .or
_ 1 is isobutyl- .
15 o when R is xsobutyl, R, is n-propyl, isopropyl,
isobutyl or isoamyi, and
.. when R 18 butenyl, Ry is methyl.

42. Compound according to! Llaxm 1 where1n R
is 2 Co 4 alkyl or allyl raaical ana Rl is a c3 or C4
alkyl radical.

3. Compound acgoadxng to Clalm 2 whexeln Ry
'is an isobutyl radical.

4. 'Compound.according to Claim 3 which is

' N-(n—propoxymethyl)-2'-Lsobutoxy-6'—methyl~2~chloro-

. acetanlxde. '
_‘ . . 5. Compound according to Claim 3 which is
'f7@—(150butoxymethyl)—2'—isobutoxy-b'-methyl-z-chloro—
':acetanilide.

x‘_

[ i



15+, when Ris n-propyl, Rerr] is n-butyl or - isobutyl; when 6%%;9
I's |sopropyl, RJ[err] is isobutyl R Ls isobutyl, Rerr] is n-propyl,\X
i sopropyl , |sobutyl or isoanyl, and'&ﬁen Ris butenyl, Rlerr] is net hyl,
15. Gpnp05|t|on according to Caim14 mhereln in said conpound Ris a

henl 16 Compost 1i 81 aemeRiid BECbkuiRen o S 3 At R By
|386uty| radbd&kxmbb ox@mqnhyl)12#-asobudong-ﬁd-ﬁbwhyIHZﬁthiero—sald

compound i s qggnﬁnethyl) 2' -
i sobut oxy- 6" - ne?ﬁE{ ~chl or oacet ani |.i de. 18. Cbnp05|t|on accordlng Lo
d aim 16 V\/nerel n sai d denp&ampownd| §ccovdiogy kot IGLAiap'3 which is N-

i sobut oxy- 6' kgbun?qiggtxiégﬁéégf%-&gbeGﬁ?RQ?Jad¥b£E§EgQLng to Caim

16 wherein s | sopr opoxymet hyl)
|sobutoxy 6' ém%¥h9ﬁ~2 chl oroacet.ani | i de. 20. Cbnp05|t|on accor di'ng to

Claim16 wherein said. deq_ngh%,d@n aé@ér&?ﬁémibhgﬂa gt oxy- 6

- et hyl - 2- chloroacetanl osl t1on %. a|n11£ wher ei n
sai d conmpourlir f &Ly butoxy—ﬁ -ethy -2-chloroaeet-'

|sobutoxy 6' aﬁihygez chloroacetanlllde 22. Cbpp05|t|on according to Caim

it oy 6 i Sopr opyl - G o ARSI KEEORY4ha’ g b whisch #Png 1o

d aim 15 N-(ethoxymethyl)—2'-n-butoxy-s'-1sopropyl-2-cnloroacet- '
anilide. - : :

- 1o, Lompound acgordxng to Claim 2 which is
N-(Lsobutoxymethyx)-z'-1sopropoxy-6'nmethy1~2—chloro-
acetaniiide.

©1ll. Compound according to Claim 2 which is
N-(xsobutoxymethyl)-z'-n-propoxy-e'-methyl-Z-chloro—

M/ acetanilide. . |
: 412."Compound according to Claim 2 which is
'N—(n—propoxyme:hyl)éz'én-butoxy;G'~ethyl-2-chloroacet-
anilide. | |
13, bompound according to Claim 2 which is.
N-;allyloxymethyl)-z'-n—butoxy-&'-ethyl~2-ghloro~
acetanxlxde. _ _
i4.a he:bxc;dal compositlun ccmprlsxng an
adjuvant and a herbicidally effective amount of a
# - compound of the formula
| c1cn2c CH,OR

Ny ”

R O-"-Rl.

5 wherein R is ethyl, n-propyl, 1sopr0py1, isobutyl, allyl
or butenyl;

Iy min



T -62-\wher ei n sai d conpound is N (isobutoxynethyl).-2'- ,

. iopoxy- 6' - met hyl - 2- chl or pacet antbide. 24, Conposition according to
"Oam 15 wherein said conpound is-N(isobutoxynethyl)-2'- - S

-~ n-propoxy-6'-nethyl -2-chl oroacetapi |l i de. 25. Cng?osition according to C.aim
15 wherein sai d conpodyd §% RethY s oRORFREYIHy| jiSOPrOPYL, n-butyl, v/

2' - n-but oxyifob8tPl. br2-iddakpRCc&h@ni | i de. 26. Conposition. according to

Ci aim 15 wherein said_conpound is N (allyloxynethyl)-2'-n-"~ N/

but oxy- 6' - et hyl - 2- chl &SRy e £§L¥¥ Ot “f‘%ﬁ%brrbat ting . ,

undesiygbl eppbaiedaznatizated with crop plants which conprises applying to .

e 1 octs OF el bl o s g ST SR LLoEAl o0l 44" SIRUIL 8L, 8,090, of
or butenyl ;n+batylsis methyl, n-pcopyl, isopropyl, n-butyl, isobutyl or
whenR 151 sopropyl , “kan Ra 1bF SEhPLe RCIR inivd S URLRESEYATOR T BT
~ethyl, nwwaﬁgyloannSRrﬂﬂgﬂnehﬂtﬁl ox 18bhpﬁ¥krfisobutyl; when Ris '
”'proﬂﬂ’ Fﬂf's'h'bUtWhéH R is n-propyl, 31.15 n-butYl or
. ' .isébutyl}_when-g is iéoprqpyl, Rl_is isébutyl} .
_ - when-R 18 isobutyl, R; is n-propyl,

isopropyl, isobutyl or isoamyl, and

" when R is bﬁ:enyl, Ry is nethyl.

- . 15. Composition - according to Claim 14
wherein in said compound R is'a C,_, alkyl or alliyl
radical and R, is a C; or C, alkyl radical.

16. Composition according toc Claim 15

wherein R, is an isobutyl radical. '

- 17. ‘Composition accoraing to Claim 16 i}J
wnerein said compound is N-(n-propoxymethyi)~2°'~ ' ’
isobutoxy-6'-methyl-2~chioroacetanilide. '

' 18. Composition according.toicfaim 16

wherein said compound is N-tisobhtoxymethyl)—Z'-
isobutoxy-6'-methyl-2-chloroacetanilide.

19. Composition according to Ciaim 16
wherein said compound is N-(isxmrpoxymethY1)—2'-
iSobutbxy-G'—methyl-z;chloroacetanilidg. ) .

20, Compositioﬁ according to Claim 16 ' %
wherein said compound is N-{ethoxymethyi)-2'-iso-
butoxy-s'-ethyl-zéch;oroacetanilide. ' K

- 21, :Composition according to Claim 16 |
vherein said compound is N-(allyloxymethyl)-2*-
isobutoxyfs'-ethyléz;chloroaéetanilide.

] 22. Compositidn according to Claim 15
whefein.said compound is N-(ethoxymethyl)}~2f-n-~
butoxy-6'-isopropyl-2-chloroacetanilide.

: . 23. Composition according to Claim 1S

gy g gy

M




jsobutyl; when Ris isopropyl, Rl is isobutyl; when Ris isobutyi , Rl is é%é:ﬁ
n-pfopyl ,. isopropyl, |sobutyl or iegawyl, and [err] -63- 20 —
,when Ris butenyl, Rl is methyl, 28. Method according to Claim27 wherein
said agop plants are sugarbeets, soybeans, cotton, peanuts, bush beans,
rape cucunhdrexsinosatd. gﬁhpodﬂdrmxlwﬁchdbogokgmatMyhﬁEEMmere|n sald

rops are su . 29 wherein in said
ﬁ%ound R |%aé\$€§é$f‘¥°gl k)‘;{ﬁm ?y‘?ﬁ)‘{‘gﬁgﬁ%gﬁﬁ&ii €2 C3 or -4 al kyl
radlcaL 31. Method acdrdi Qpuiposd tion 30ackterdingRtios Clmimsakfit yl radi cal
32. thhod
N-(n- propoxyarre ﬁiﬁnggd -1 g@b&fn%%ﬂ( §§?ﬂuﬁagyg%:&g’r¢oace% ani i de. 33.
Met hod_accomtpropoxygait nmwierbqhmqacangowdaes N :
(i sobut oxymet hyl ) -2 "QSbUt@8&ﬂbsi€¥$@y|a@cé?h@h?aQS‘dTHim'ﬁ? 34. thhod h

according to Caim3l wherein said ound IS
i sopr oxynet iWhereini sadd: eeppannd nis HYt (D-prepPsyBEethyl)ite. 35. -Met hod

accorg'?g1“%‘1ﬁuﬁﬁ@éxﬁh%”@@%ﬁy34hiéﬁiﬁ*ﬁﬂcéEah&ii@bhoxy”Ethy' )-2
.! -i sobut oxy-6

¢ : 266 COmposxtion according to- c1a1m 15
' wherein said compound is N-(allyloxymethyl)-Z'—n—
butcxy-s'-ethyl-z-chloroacetanxl1de.

. 21.  Method for combatting undesirable plants
associated with crop plants which comprxses applying to
the locus of said plants a herbicidally effectxve
amount of a compound of the fozmula :

o
.

'.;..';:.;'-5. - e - CHjOR

'_\

R2 . OR

whgrexn R is ethyl, n-propyl, 1sopropyl. isobutyl,
-allyl. or butenyl;
R, is methyl,. n—pcopyl, xsopropyl n-wutyl,
_ isobutyl or isoamyl and :
- - 10 ' . R, is methyl, ethyl or 1sopropy1,
-provided that:
when R, is xsopropyl, R is ethyl and R, is
n-butyl;
when R, is ethyl, R is ethyl, n-propyl or
15 allyl and Ry is n~butyl or isobutyl:
- - when R is n-propyl, R, is n~butyl or
isobutyl; when R is isopropyl, R1 is isobutyl;
when R is isobutyi, R1 is n-propyl,.

' isopropyl, isobutyl or isoamyl, and

_—

R



ound is N-(allyloxynethyl )-2 '-isobutoxy-6 '- ethyl-2-chloroacetanil -

. hyI-2-chPoroace tan ii ide. 36. Method according to Claim 31 wherein said
(5%%

. 37. Method according to d ai m@O' vvherel n said conpound i s
N- (et ymet hyl ) -2 -n‘_&)ntrpa/ &5 ﬁ ﬂ% CL@ %{ g%nal l'i de. . I\/Et)Q'O

accor g to daim30 erern sal utoxynethyl ) 2
-|sopropoxy 6' - nethyR&Z(ﬂﬂ&#hﬂdeaenorddag 3@ QWaiNKﬂﬁcnbedeng to daim

30" wherein o3id EoBROWIAA s Nird | SRUNEGELNS, MK oarl 0T 08

~ met hyl - 2- chl or oacet accor gto alm Qg% mhefeln sai d
conpound i PARUESKOPMSMNEANS , 2rape puFgpaber or -tamato.
ethyl - 2- chl or oacet ani Izgie aa.lmod'\@&eéﬂdxagccabd'dlguﬂ QBQlﬂémzrﬁo wher ei n

said - compound_is a oxynme - 2"-n-But oxy-6' - et'hyl - 2- or o-
acet ani | | de33%9. c“’?&thﬁé sdé:%? EF‘to any .of Cains 27-41 wherein
sai d undesirabl e pl antyp,ar Meiiod! ad@biaihg afto‘"@.@xm 29Thgnépeinofinl he

speC|f|cat|on as been renroduced_ by ph e applicants origina
. typescript.® tcﬂﬁf"&ﬁ‘ﬁ’c S ?eﬁna&eﬂgkxﬁl qc'ﬁ’%r'?;@*'?? c8hd g read.
"The prjmluﬁstapegc atieybhivadibake anendnents may be jnspected on the
preni s of The Pt ent 8 g8 it 3l it LTS i wnerein »
'is an isobutyl . radxcal.'

32. Method dccordlng to Claim 31. wherLLn

said compound is N=(n-propoxymethyl)- 2'~Lsobutoxy»6'

1

'methyl-z-chloroacetanllzde.
33. Method according to Claim 31 wherein
said compound 1s N- (isobutoxymethyl)- 2'~1sobutoxy—b'
"methyl—z—cnloroacetanxl1de. _
34. Method according to Cilaim 31 wherein
said compound'is N-(jsopnxnxymétbyl)-z'-isobutoxyﬁ s
'6'-methyl-z-chloroacesanxlLde.
.35. Method according to Claim 31 wherein

1

said compound is N-(ethoxymethyl) 2‘-1sobutoxy-b'
ethyl-z—chloroacetanxl1de._

)  36.  Method according to Claim 3L wherein
saxd compound is N-{allyloxymethyl!-2'-isobutoxy~6*-
ethyl-2-chloroacekan111de.'

37. Method aucordlng to Claxm 30 wherexn
said compound iz N-(ethoxymethyl)-2'-n~butoxy-6°'—~
isopropyl-2-chlcroacetnailide. '

38. Method according to Claim 30 wherein
said compound is N-(isobutoxymethyl)-2'~isopropoxy-6"'-

" methyl-2-chloroacetanilide. - | |

39. Method according to Claim 30 wherein
said compound is Nn(lsobutoxymethyl)-z'-n-propoxy-s'
methyl-2-chloroacetanilide. . '

40. Method according to Claim 30 wherein
said compound is N-(n-pfopoxymethyl)-z'-n—butoxy~6'—

[

 ;

®

-~



g

_64..
ethyl—2—chloroacetahi1ide.'
41, Method according to Claim 30 wherein said compound
is N-(allyloxymethyl)=2'-n-butoxy-6'~ethyl-2-chloro-
acetanilide. '

42. Method according to any of Claims 27-41 wherein said
‘undesirable plants are annual narrowleaf weeds. '

The text of the specification has been reproduced by photocopying the applicants o ginal
typescript. Itpm contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office
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