941, 899 ' _ 3 bl ended with all or
a portion of the animal's As aforesaid, salts of the specified apeses
daily ration. The active materials can be sup- nay be enployed in these new
conposiiiogs, 60 plied in substantially pure form or they can as
wel | as the basic am nes. For instance, be diluted with inert
carriers such as starch, hydrohalide addi §ien salts such as the hydro- 5
| actose, etc. This is preferred with small brom des, hydrochl ori des and
hydr oi odi des are  animals where the total dosage is |ow, since
particularly useful. Al so operable are the bl endi ng of only a few
mlligranms of drug sulfates, phosphates, citrates, acetates, 65 with a
rel atively.large amount of feed is incon-. stearates, nuleates,

fumarates, succinates, veni ent For this purpose a dry solid com
tartrates and nal ates. The salts are not par- 10 position containing the
cal cul at ed dosage of ticulasly soluble in water but nmay be used t he
active material is blended with a con- as suspensions or emnul sions.

veni ent anmount of carrier, generally from For the prelimnary
anthelmntic evaluation 70

HERBICTIDAT, EMUISTFIABIE CONCENTRATE COMPOSITIONS
OF IMIDAZOILINONE HERBICIDES

BACKGROUND OF THE INVENTION

United States Patent 4,749,404 describes
herbicidal liquid concentrate compositions of salts of
2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-3-qui-
nolinecarboxylic acid which may be combined with an
organic dinitroaniline composition and United States
Patent 4,822,405 describes concentrated oil in water
emulsion combination compositions of water soluble
salts of imidazolinone herbicides and dinitroaniline
herbicides. However, the ratio of herbicides which may
be employed is limited because of problems with
crystallization which may occur with more concentrated
formulations especially when storing the compositions’
at low temperatures. In addition, these compositions
employ salts of imidazolinones and require both aqueous
and organic solvents.
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about 1 to 10 parts by weight based on the of the val uable conpositions of

the present wei ght of the am ne. I nventi on,
a group of mce infected with pin- 15 In humans, as with aninmals, the
dosage worm (S. obvel ata) was used. The test mce varies with the

size of the patient. Two were readily infected by associating themwth
courses of treatment with the anthelmntic, naturally infected mce known
as source mce. 75 dosage form each lasting approxi mately one The
experinmental mce acquired their infec- week separated by a rest
period of about one tions over a nunber of days and therefore 20 week,

are preferred for the treatneSUMMARY OF THEE THVENTIONTS i n several stages
of devel op- worm for exanple. A single course of treat- nent when
treated with the test conpounds. ment may be useds especially with
other This technique. is @bepirdesenty itventdonCrelates to a hembdstidailons

l'i ke tapewor m Eih]hlbﬁff%'&bie"‘@ogﬁe sﬁt@%d%"or&ﬁ&%ﬁ UBRA npigleane,

vol une ess pounds ose of 56, pages 22-30

(1952). The tes -Bctondte by Meight qfs %émeéanyﬂola%ﬁt | @eknei ghi ng
housed for a peabedtoloai Wit w@asgmw\notﬂwattzes-dlnltl@etamq&nﬂeSde&danlﬂeund

tw ce this dosa souyr.ce ring which tine t.hey

enpl oyed. Wth g%ul % ar?&Jn q‘é’ r]esrllllés'J G 'eftt‘-'g‘tyl\ﬁnten the

pi nwor m- whi ch bscld&Bpropyle(ma/@xm Hiack tcm@dlqmbmura@(&lﬁ@ﬂph@nodoses
very simlar in | A e@%tl wﬁfeg% Rmulsif Xg_e‘r\?e ?élnq:lél’l ng, each

cour se of treat to t e nenat o hunman "a nary
antlgelatlon agent; and an aromatic solvent.

It is therefore an object of the present
invention to advantageously provide an emulsifiable
concentrate combination composition in which all of the
active herbicidal agents are dissolved in a single

. solvent which may be stored at lower temperatures and
for a longer period of time than suspension concentrate
compositions or concentrated oil in water emulsion
combositions.

It is also an object of the present invention
to provide herbicidal emulsifiable concentrate composi-
tions of free acids of imidazolinone herbicides and
2,6-dinitroaniline herbicides which are physically and
chemically stable.

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the invention is
herbicidal emulsifiable concentrate compositions
comprising on a weight basis about 0.5% to 5% of an -
imidazeolinyl acid represented by structural formula I

This Sheet Has Been Reﬂlaced
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30 preferred. Thus, the useful dosage range for inportance. On the eighth

day after exposure humans is fromabout 75 ng. to about 2 g. to the
source mce, the dosage forns of an per day or fromabout 10 to 75
ng./kg. per amne and illustratively n-octadecylamne 90 day.
under study were admnistered to the test mce For human and

househol d pet dosages, the by the oral roue+« Single doses of 250 ng./ 35
active materials can be conpounded into any kg. for the pinworminfested
m ce was em of the usual oral dosage forms including cap- ployed.
The treated m ce and untreated con- sules, tablets, and liquid
preparations such as trol groups were then sacrificed on the ninth 95
elixirs and suspensions containing varigus day, and all stages of S
obvelata in the coloring, flavoring, and taste masking sub- secum
were counted. The test for activity €8st The active anthelmintic
i ngredi ent against tapeworns was run ifm " mge with the or salt or
m xture thereof for this purpose can nﬁpolepsis nana. The m ce
was be diluted with various tabl&ting matléri¥.s first treated
prophylactically on the first three 100 a8 starches of various
types, calcium days of the experinent and tthen i nocul at ed car bonat e,
| act ose, sucrose, and dicalcium orally with ova of H nana. The nice were
then 45 phosphate to sinplify the tableticng and cap- held until ova
occurred in feces of the controls, suling process. A minor proportion
(1-29% general I'¥Ne¥@iBourteenth day. Therapeutic treat- -

W is oxygen or sulfur:;

R, is ¢,-C, alkyl;

5 R, is C,—C, alkyl or C,-Cq cycloalkyl; and when R

and R, are taken together with the carbon to

1

‘which they are attached they may represent

C,-Cq cycloalkyl optionally substituted with

methyl;
10 X is hydrogen, halogen, hydroxyl or methyl;

. Y and Z are independently hydrogen, halogen, Cl—c6

alkyl, Cl-C4 alkoxyalkyl, hydroxloweralkyl,
Cl-C6 alkoxy, Cl—c4 alkylthio, phenoxy, Cl-c4

haloalkyl, nitro, cyano, Cl-c4 alkylamino,

15 diloweralkylamino, or C,-C, alkylsulfonyl

group or phenyl optionally substituted with
one Cl--c4 alkyl, Cl—c4 alkoxy or halogen; and
when taken together, Y and 2 may form a ring
_ in which Y2 are represented by the structure:
20 ' =(CH,) = where n is an integer of 3 or 4,

provided that X is hydrogen; or

L M 4@ R
]
-C=C-C=¢C -
where L, M, Q and R are independently

hydrogen, halogent Cl-C4 alkyl or Cl-c4

25 alkoxy:



of magnesium stearate is useful as a lubricant, neat was then started and
continued for three 105 For children it is convenient to prepare the

days. The animals were sacrificed and exam tabl ets containi ng between
35 and 150 ng. ined for hel m nths. of the amne or salt or mxtures

t her eof per Differences in worm burden between the tabl et. For
adults larger tablets containing up treatad- and untreated groups

provi ded a to about 500 ng. of the active ingredients are nunerical
val ue, called per cent reduction in 110 useful. It is generally

consi dered desirable to worm burden, which served to express the

avoi d tabl et wei ghts O toxedontofd 3 eft a7 @ rhicigdaly @ dmdigt Hiraaniline

activities of the 4eladee Fopesete @Bt RfctaftdlVerdagirdient s then

fornms. Results of these tests are tabul ated varies from about 5 to
70% of the total below For purposes of conparison, the val ues t abl et
wei ght Wth capsul es of various types, o@talngd for other closely rel ated
am nes al so 115 " the proportion of car ef s of less i nportance. are
gi ven.
0N NO,
Rs
Re
I
wherein
5 R, is hydrogen, C,-C, alkyl or chloroethyl;

R, is c2—c5 alkyl, chloroethyl, 2-methallyl or
cyclopropylmethyl:;

[

Rg is hydrogen, methyl or amino;
_ R, is trifluoromethyl, C,-C,4 alkyl, -SO,NH, or

10 ~ SO,CH,;

2% to 6% of an alkylarylsulfonic acid; 2% to 6% of an

ethylene oxide/propylene oxide block copolymer; 1% to

6% of an alkylphenol polyethylene oxide condensate;

0.5% to 10% of an antigelation agent and a sufficient
15 amount of an aromatic solvent to total 100%.

_ A most preferred embodiment of the present

invention comprises on a weight basis 0.5% to 5% of a

formula I imidazolinyl acid, 20% to 40% of a formula II
20 2,6-dinitroaniline derivative, 2% to 6% of an

alkylarylsulfonic acid, 2% to 6% of an ethylene

oxide/propylene oxide block copolymer, 1% to 6% of an

alkylphenol polyethylene oxide condensate, 0.5% to 10%

of an antigelation agent and a sufficient amount of an
25 aromatic solvent to total 100%.
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4 941, 899

Pi nworm Activity Tapeworm Activity

CH err](CH err]NH err] HC no activity 60
CHerr](CHerr])[err]N(CH err])[err]HC no activity
CHerr](CHerr])[err]N(Bu[err])[err] 60
CHerr](CHerr])[erf]N(B[err])[err] -5 = 23

activity

10

15

20

25

30

Surprisingly, it has been found that the composi-
tions of the present invention provide physically and .
chemically stable herbicidal emulsifiable concentrate
compositions of formula (I) imidazolinyl acids and
formula (II) 2,6-dinitroaniline derivatives which
remain free-flowing and homogeneous for extended
periods of time, and also remain physically and chemi-
cally stable after repeated freezing and thawing cycles
without precipitating insoluble solids.

The alkyarylsulfonic acid of the present invention
is an especially important element of the present
compositions and should be present in at least an
amount equal to about 1.2 times the percent by weight
of the imidazolinyl acid to ensure that the acid
completely dissolves in the aromatic solvent.
Alkylarylsulfonic acids suitable for use in the
compositions of the invention include Cg=Cig alkyl-
benzenesulfonic acids, with dodecylbenzenesulfonic acid
being most preferred.

Antigelation agents are used in the composi-
tions of the present invention to ensure that the
compositions remain homogeneous and free-flowing.
Antigelation agents which are suitable for use in the
compositions of the present invention include N-methyl-
pyrrolidone, cyclohexanone, alcohols such as ethanol
and methanol, glycols such as propylene glycol and
ethylene glycol and the like with N-methylpyrrolidone
being most preferred.

A preferred group of ethylene oxide/propylene
oxide block copolymers suitable for use in the composi-
tions of the present invention are

100
90
no



The activity agai nst tapeworns of dinmethyl- measured at | ower dosage

| evel s .under the oct adecyl amine hydrochloride was also sane

condi ti ans: 5 Dose
(rmg./kg. body wt.) Per cent worm burden reduction

200 " 100 100

80 25 - 6 - 10 A

representative NN-di et hyl act adecyl ami ne days of infestation, this sane
dose gave 100% hydr ochl ori de conposition was al so evaluated worm
reduction, while a 100 ng/ kg. dose in mce infected with Hynenol epi s
nana gave 50% Sd¥dcOmfga-hydroxypoly (oxypropylene)blpgk| podymer with days
of infestation poigsassdttialene) Hae iy |anWa%ﬂa%%Ub{oﬁ.e‘@ﬂ%rQ%§bﬁQd ian
of 200 nmg./kg. of _the amfnez'r4 soulttoe ’lsrb 90%, t%q%%lan%urgyie I nfected wt

various hel m nt is:Fandge © O, with - -omega=
hydroxy-ethylene oxide-propylene oxide block copolymers
5 having an HLB of 12 and a viscosity at 25°c of 2,000

CPS, (TOXIMUL® 8320, Stepan Chemical Co.) being a most
preferred member of this class of emulsifiers.

Preferred alkylphenol polyethylene oxide conden-
10 sates suitable for use in the compositions of the
present invention are the nonylphenol ethoxylates, with
nonylphenol ethoxylate (9 to 10 mols of ethylene
oxide) (FLO MO®9N, DeSoto, Inc., Sellers Chemical Div.)
being a most preferred member of this class of emulsi-
15 fiers.

Aromatic solvents suitable for use in the composi-
tions of this invention include aromatic hydrocarbon
and chlorinated aromatic hydrocarbon solvents and

20 mixtures thereof; such as toluene, xylenes, polynuclear
aromatic hydrocarbons such as naphthalenes and alkyl-
naphthalenes and mixtures thereof, many of which are
available from the fractionation of crude oil and in
general have distillation ranges in the temperature

25 range of from about 140°C to 305°C, with those having a
distillation range of from about 183° to 280°C being
most preferred, and are commercially available under a
variety of tradenames; and mono or polychlordbenzene
and toluenes.

30

Imidazolinyl acids particularly useful in the
compositions of the present invention are 2-(4-iso-
propyl-4-methyl-5-oxo-2-imidazolin-2-yl)-3-quinoline-
carboxylic acid, 5-ethyl-2-(4-isopropyl-4-methyl-5-

35 oxo-2-imidazolin-2-yl)nicotinic acid, 2-(4-isopropyl-



reduction of the worm burden. After twenty
No. of bm ce cl eaned

(i ncluding partial cleaning) Am ne

Organi sm - No. treated n- hexadecyl am ne citrate
S. obvelata 5/'5 250 nyg./kg.

n-tetradecyl am ne acetate N. dubius -7 - 400 ng. / kg.

4/ 10 300 nyg./kg. 17/ 20
200 ng. / kg. 4/ 10

n-tetradecyl am ne acetate H. nana, ) ) 300.ng./k8.

20/ 20 4-methyyayjqﬁgjzwdmldazol1n-2-y1)n1cot1n1c acid and

6/ 10 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-

(methoxymethyl)nicotinic acid.

5 2,6-Dinitroaniline derivatives which are especial-
ly suitable for use in the compositions of the present
invention are pendimethalin and trifluralin.

The emulsifiable concentrate compositions of the

10 present invention may conveniently be prepared by
admixing the formula (I) imidazolinyl acid with a
solution of the desired antigelation agent, alkyl-
arylsulfonic acid, ethylene oxide/propylene oxide block
copolymer, alkylphenol polyethylene oxide condensate

15 and aromatic solvent until all of the solids are
dissolved, then the formula (II) 2,6-dinitroaniline
derivative is added to the solution and mixing is
continued until a homogeneous solution is obtained.

20 The following examples are provided to further
illustrate the compositions of the present invention
but are not limitative of the invention described
herein.



n-tetradecyl am ne acetate S. obvel ata 77% wor m reducti on

250 ny. /kg. in 5 mce treated
n-tetradecyl am ne acetate 200- 400 ng/ kg. N
muri s 35-37% wor m r educti on

in 20 m-ce treated ' n- hexadecyl am ne acetate H. nana

300 nyg./kg. -8 - 18/20 200
ny. / kg. 10/ 10 100

ng. / kg. N. dubi us 5/ 10 250

ng. / kg. S. obvelata 63% wormreduction

in 5 mce treated EZAMPLE 1

Preparation of herbicidal emulsifiable concentrate -
compositions

Solid 5-ethyl-2~(4-isopropyl-4-methyl-5-oxo-2-

imidazolin-2-yl)nicotinic acid (2.62g, 93.4% pure,
2.62% on a weight basis) is added to a stirred solution
of N-methylpyrrolidone (4g, 4% on a weight basis) and

5 dodecylbenzenesulfonic acid (4g, 4% on a weight basis).
The mixture is stirred until all of the solids )
dissolve. An aromatic hydrocarbon mixture (C10 to Cl3)
aromatics having a distillation range of from about
226°-279°C (AROMATIC® 200, Exxon)(45.68g, 45.68% on a

10 weight basis) is added to the mixture and stirring is
continued until a homogeneous solution of obtained.
Pendimethalin (35.7g, 92.3% pure, 35.7% on a weight
basis) is added to the homogeneous solution and stir-
ring is continued until the solids dissolve. Next,

15 nonylphenol ethoxylate (9 to 10 mols of ethylene
oxide) (4g, 4% on a weight basis) and alpha-butyl-
omega-hydroxy-ethylene oxide propylene oxide block
copolymer having a HLB of 12 and a viscosity at 25% of
2,000 CPS (4g, 4% on a weight basis) are added to the

20 mixture and stirring is continued until a homogeneous
solution is obtained which is then filtered through 1.5
micron filter paper to obtain a clear dark brown
solution having a density at 20°C of 1.0683 g/mL.

25 Following the procedure of Example 1, but using
the compounds listed in Table I below gives the emulsi-
fiable concentrate compositions listed in Table II
below.



941, 899

No. of m ce cl eaned °
(i ncluding partial cleaning) Am ne
Organi sm No. treated n- dodecyl am ne acetate
dubi us 400 ny./ kg.
9/ 10 300 ng./kg. -9 - 18/ 30
200 ng. / kg. 2/ 10
H. nana 300 ny./kg.
16/ 20 TABLE T
Herbicidal Imidazolinyl Acid
a. 5-ethyl=-2-(4-iscpropyl~4-methyl-5-oxo-2-
imidazolin-2-yl)nicotinic acid
5 Herbicidal 2,6-Dinitroaniline Derivative
b. pendimethalin
c. trifluralin
Alkylarylsulfonic Acid
10 d. dodecylbenzene sulfonic acid
Antigelation Agent
e. N-methylpyrrolidone
£. cyclohexanone
15 g. dipropylene glycol
Ethylene Oxide/propylene Oxide Block Copolymer
h. alpha-butyl—6mega-hydroxy—ethy1ene
oxide~propylene oxide block copolymer having
20 an HLB of 12 and a viscosity at 25°%¢c of 2,000
CPS
Alkylphenol Polyethylene Oxide Condensate
i. 'nonylphenol ethoxylate (6 mols of ethylene
25 oxide)
3. nonylphenol ethoxylate (9-10 mols of ethylene
oxide)

k. nonylphenol ethoxylate (11 mols of ethylene
oxide)



o

200 ny./kg. 4/ 10 250
ng. / kg, S. obvelata 38% worm reduction
in 5 mice treated n- oct adecyl am ne acetate H. nana
300 ng. /kg. 7/ 10 200
ng./kg. - 15/ 15 100
ny. / kg. 1ac 50
ng. / kg. 6/ 10
N. dubi us 300 ny./kg.
5/ 10 M xt ure of '
acet at e 28% 1. nonylphenol ethoxylate (13 moﬂsxgggﬁﬁb{Q%gf H
nana 3/'5 oxide) -
m. nonylphenol ethoxylate (15 mols of ethylene
oxide) |
5 n. nonylphenol ethoxylate (30 mols of ethylene

oxide)

Aromatic Solvent
o. aromatic hydrocarbon mixture (C10 to C253
10 aromatics, distillation range 226°-279°%¢)
(AROMATIC®200, Exxon)

P- aromatic hydrocarbon mixture (c9 to cl%
aromatics, distillation range 183°-210°C)
15 (AROMATIC®150, Exxon)
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The follow ng exanples are given sinply to helmnth on postnortem

exam nation. 15 illustrate this invention but not in any way to I n
anot her instance, a pig of simlar size, ~limt its scope:
al so di agnosed as being infested with tape-
worns, was treated with 3 g. of N-nethyl EXAMPLE | :
N- et hyl octadecylamne in this fashion and A pi g wei ghing 60 pounds
was di agnosed found to be cleared of the helmnth as above. 20 as
being infested wth tapeworns by exam na- tion of its faeces by the
flotati on nethod. One 0N BXAMBLE 1 gpd_pne-hal f grans of
. . LAl . .
NN- di et hyl oct a- One-%al'c't2 grmnwo.ootaq:lee.yqam ne was 10 decyl am ne
were then nixed with thegard ng] '$ <blended wit b an equal wei ght of | actose
and daily ration Wi @& »a< eflt ik fly Eolistiped by sealed in a paper
envel ope. This conpositi®n® | %tRe fanPndd. A% er about 72 hours no
further was then enployed for|mxing with the daily 25 ova were
detectable in the faeces. The pnimal ration of a 30 pound dog for the
successf ul was s.acﬁ fﬁcej and found to be free of the treatnent of a
nemat ode infestation. 2 § B
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EXAVPLE || | days in two doses per day was sufficient to
The following materials were thoroughly clear a 60 pound child of a

t apewor m i nf est a- bl ended and then conpressed into tablets con-
tion. : taining 30 ng. of N, N-di et hyl octadecyl am ne Simlar tablets,

containing respectively the 50 5 per‘Téﬁlét.
hydr obr omi de and hydroi odi de salts of the
sanme amine in |ieu of the hydrochloride were

NN- di et hyl oct adecyl am ne 3 grans aliﬁgﬁh&kkégly effective.
Lact ose 28.7 granms . nesi um St ear at e

0.3 grans Low tempe ility of emulsifiable concentrate
Cereal -type medication feeds S@dﬁagé%eﬁﬁhsfg% the invBitiQhn these tablets
per day were then admnistration to nogs were prepared contain-

Two 10mL samples of compositions 2 and 4 prepared

in the above example are placed in a constant tempera-
ture bath maintained at 5°C and the temperature of the
samples is allowed to equilibrate for two hours. Seeds

5 of pendimethalin crystals and 5-ethyl-2-(4-isopropyl-
4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid powder
are added to the samples. After 48 hours, the samples
are visually inspected for evidence of crystallization.
The temperature of the bath is then lowered in 1%¢

10 increments holding the sample at each temperature for
48 hours until crystallization is observed. A compara-
tive control composition containing on a weight basis

. 31.71% pendimethalin, 2.26% S5-ethyl-2-(4-isopropyl-4-
methyl—s-oxo-zFimidazolin-z-yl)nicotinic acid, 0.5%

15 ammonium hydroxide, 27.42% aromatic mixture (AROMATIC®
200, Exxon), 6.04% surfactants and 32.07% water 'is also
evaluated similarly except the initial testing tempera-
ture is set at 15°C instead of 5°C. The results of
these experiments are summarized in Table III below.

20
TABLE IIT
Low Temperature Experiments
Composition Crystallization Temperature °c

Control 13°%¢

25 2 -1%

4 -3%

9 0°c

o

11 0 C



10 admnistered for seven days to a three year ing in one

N- et hy31 Ne®%® hyl - oct adecyl ani ne old child wei ghing 30._pounds,
di agnosed as hydrochloride, and in the other octadecyl am ne bei ng
infested with pinwornms. This was hydrobromide, in suchﬂ iﬁs&&mk@mﬁm1/4

of - followed by a seven day period in which none ly
ration contai ned 40 ng./ 60 of the cde05|t|on mas

whi ch kg. of body weight of the particul ar am

foll owed by a second sinilar seven- These were then fed to |nfected

ani nal s for C f Jeatnent. At the end of this the
successf ul treatneﬁ? cﬁ ék%égﬁﬁﬁmg The period the child was cl eared of the
pi nwor m bal ance of the diet was the usual nutritionally

i nfestation. 1. herb1c1da1 eﬁﬁdéﬁ?&%bié*ﬁbﬁﬁéﬁﬁré%éhand
65 EXANPLE JAVA e% %C|al ava|I bl e
raspber?y composition %9@Rﬁﬁﬁ?ﬂﬂlqb°ut 8.5 1t el s

added tBe equi vaiﬁuazolﬁmowmusmmoa:Bomereo%)rlepawﬂ;meas:ﬂ a 2 6- oOf

100 nyg. ,of N—noqgeth Ioctafqul nlne PEa $ t@] éﬁqﬁz Pel teaspoonfu
(5 ) B YEOTR T T £ P 088 of the
anm nes énpl oyed alkfi@mmﬂsnlfonlc acldn gtmmbgag|Qnidqegrqnlemet¢x;ﬂe

pur poseg Daily O@ aegﬁ %iygméf Qn&%iﬂrfpﬁ&ﬂ@??@lsyéﬁiﬂenezéxlde

adm ni stration one easpoonf ul
contai nfng the fePRESRAHFLe emu15+€%hm$|%geﬁtfx|?np%?taaﬁlﬁB on %%??gd of 14
mat eri aks per 108nd@l anOéryg@titesolvent. -

2. The composition according to Claim 1
wherein the imidazolinyl acid has the structural

3 formula (I) below
%
NG COLH
4 g ] N
- Fa N =N\ R
L
H
W
(I
3 wherein
6 W is oxygen or sulfur;
7 R1 is cl C, alkyl:
8 R, is ¢,-C, alkyl or C,-C, cycloalkyl: and when R,
2 and R2 are taken together with the carbon to
10 which they are attached they may represent
11 C4=Cq cycloalkyl optionally substituted with
12 methyl;
13 X is hydrogen, halogen, hydroxyl or methyl:;

lIIIIIII IIIIII IIIII ||I|| || IIII



days successful ly el eared-a 30 pound child of a pinworminfestation.
F..D. & C. yellow No. 5

Car boxymet hy| cel | THigSheet Has Bee“ni?eplaced EXAMPLE V

| ow vi scosity typel ﬁu“m H my 30 A pi g weighing
approximately 60 p nt het | c lenon flavour I nfested with
bot h tapeworns and pi nwor ns (Fritch®) - 0.1 nm

was successfully treated according to the nmet hod of Exanple |

enpl oying a single dose These suspensions were particularly well

of 3 g., 0f N-nononethyl octadecyl am ne ad-  adapted for a?m’ nistration to
chi dréﬁ1 unabl e 35 apfyédaket aniﬁBeé‘ﬂ‘ieﬁé"llys gregetyt fgtegen, Ci5iCe

unwi | I'iIrsg to swal | ow t abl atlkyar, c3p alko3yalkyl, hydroxloweralkyl EXAMPLE
VI

I ow n
mat er i 6%1 s were thoroughly €1 C50a§§°§ MD < )éﬁkél)lthfm Hg’ c)}’dv&slu_cb-fi
bl ended 7and t hen corrpress@dlpmldinlabmmceamaqmn@qd'qﬁn aldykaning, acet one

s add Gh 59.5 g. C QN Rkvirad kid Anitho ofozNPé dicet hlhgat 1 (0.2
nol e) NN- di et hyl oct adecyl am ne ?iﬁ' 40 am e & the h dr Oé: %DI‘I de
salt. 'Iirﬁa total 300 m. GFXPeCEnPhemyd rﬂB&’tﬂ’lﬁlllsy RS
tabl et ygi ght was 500 ny. one c,-C, alkyl, Cgsidy raad«ﬁtyfd)feha]]d?;emntarhda
clear solution results, :

21 when taken together, Y and Z may form a ring

22 in which ¥Z are represented by the structure:

23 ~(CH,) = where n is an integer of 3 or 4,

24 provided that X is hydrogen; or

L M Q@ R
25 b
-C=C-C=C -

26 where L, M, Q and R are independently

27 hydrogen, halogen, C,-C, alkyl or C;-C,

28 alkoxy:

29 and the 2,6-dinitroaniline derivative has the structur-

30 al formula (II) below

Ra ™
31 0oN NO,
Rs
Re
(1D

32 wherein

33 R, is hydrogen, C,-C, alkyl or chlorocethyl;

34 R, is Cz-cs alkyl, chloroethyl, 2-methallyl or

35 cyclopropylmethyl:;

36 R5 is hydrogen, methyl or amino;

37 R6 is trifluoromethyl, cl-c3 alkyl, —SOZNH2 or

38 SOZCH3.

* c L M S *



then concentrated to about 250 nml. vol une Am ne-... ..

125 gramns and 100 m . of acetonitrile added. The pro-

Starch 12.5 grans duct which precipit &tipihestdla epthced
by filtra- Lact ose - ' 24.5 grans

dried; mp. 65 err]-67[err]C Recrystal- 90 45 Magne

0.5 grans lization fromtwo |itres- o6 acetonitrile gives

the pure product; mp. 73-77[err]C Four of these tablets taken
daily for five Anal ysi s: Cal cd. for
Cerr]H.err]Nerr]O[err]: 76.93% C 10,45% H 2, 85%

N .
Found: * 76.81% C  10.4898H TBeo59pRpsition accafdingdiR GdtRdure is
{efeatedeSIn? ZpEQQFadeﬁglaF1aeweigﬁﬂunagisom%at@e@% of othd 08thyl&be
itres acetonitrile as _solvent a ref luxin xanpl e.pr dures
descri bed above,Odee/prPRXQﬁpﬁtﬁ?égﬁﬁ?f?c %?éé&ﬁgo Utf%hpgsé%b giﬁ% . s
m xed widt h ni net adkylpheschypebygbhybéne oxide Toengensate, whi8h to 103

preci pi t;at es upo i . | u t ) t Ly
P emooat by 1 P aie, At 1hBELIHA! GERAEUAAY & ke obi SR aRORHL BE
t horougl y bl endédre aromatic solvent to total 100%.

4. The composition according to Claim 3
comprising on a weight basis 20% to 40% of the
2,6-dinitroaniline derivative.

5. The composition according to Claim 4
wherein the alkylarylsulfonic acid is a cs—c18 alkyl-
benzenesulfonic acid, the ethylene oxide/propylene
oxide block copolymer is a butyl-omega-hydroxy-poly-
(oxypropylene) block polymer with poly{(oxyethylene),
the alkylphenol polyethylene oxide condensate is a
ndnylphenol ethoxylate, the antigelation agent is
N-methylpyrrolidone, cyclohexanone, an alcohol or a
glycol and the aromatic solvent is an aromatic hydro-
carbon mixture having a distillation range of from
about 140°¢ to 305°.

W 0 N oy Ul WM

N
o

6. The composition according to Claim 5
wherein the CB-C18 alkylbenzeneéulfonic acid is
dodecylbenzenesulfonic acid, the butyl-omega-hydroxy-
poly(oxypropylene) block polymer with poly(oxyethylene)
is alpha-butyl-omega-hydroxy-ethylene oxide-propylene
oxide block copolymer having a HLB of 12 and a vis-
cosity at 25°C of 2,000 CPS, the nonylphenol ethoxylate
is nonylphenol ethoxylate (9 to 10 mols of ethylene

O 0~ oY Ut W N

oxide), the antigelation agent is N-methylpyrrolidone,
and the aromatic hydrocarbon mixture has a distillation
range of from about 183% to 280°c.

.
O
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Cne part by wei ght of d| (NN-dlnethyI and fed to the animals in such

quantities as 105~ -~ 941, 899
7 to prOV|de1%h% [ e onnended daily dose. Incor- F.D. & C. vyellow No.
5 5 ng. pora

Carboxynethylcellu
| ow vi scosity type

lacedal t mi xture into bl ock
’ is not desirable due to | ack of control
of the_dpﬁage si ze received by the
35

ani nal . Synthetic | enon flavour

(Fritche) 0.1 m. EXAMPLE X To a
commercially avail abl e raspberry- This suspension is particularly well
adapt ed 7. The composition according to Claim 5

wherein the imidazolinyl acid is selected from the
group consisting of 2-(4-isopropyl-4-methyl-5-oxo-2-
imidazolin-2-yl)-3-quinolinecarboxylic acid, 5-ethyl-
2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nico~-
tinic acid, 2-(4-isopropyl-4-methyl-5-oxo-2-imida-
zolin-2-y1l)nicotinic acid and 2-(4-isopropyl-4-methyl-
-5-0x0~-2-imidazolin-2-yl)-5- (methoxymethyl) nicotinic
acid; and the 2,6-dinitroaniline derivative is selected
from the group consisting of pendimethalin and tri-
fluralin.

8. The composition according to Claim 7
wherein the imidazolinyl acid is 5-ethyl-2-(4-iso-
propyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid
and the 2,6-dinitroaniline derivative is pendimethalin.

k 9. The composition according to Claim 7
wherein the imidazolinyl acid is S-ethyl-2-(4-iso-
propyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid

and the 2,6-dinitroaniline derivative is trifluralin.

10. A method of preparing a herbicidal
emulsifiable concentrate composition comprising
admixing-0.5% to 5% by weight of an imidazolinyl acid;
0% to about 40% by weight of a 2,6-dinitroaniline
derivative; 2% to 6% by weight of an alkylarylsulfonic
acid; ethylene oxide/propylene oxide block copolymer
and alkylphenol polyethylene oxide condensate
emulsifying agents; an antigelation agent; and an
aromatic solvent.

HIIIIIl ||III| IIIII ||I|I | |II|



flavoured sugar syrup is added the equivalent for admnistration to

chil.dren unwilling or of 100 ng. of di-(N, N-di nethyl octadecyl- wunable
to swal l ow tablets or capsul es. am ne) panpate per millilitre, and the
m x- 10, ture honpgeni zed in a nechanical device for - EXAMPLE
Xl . 40 this purpose. Daily adm nistration of one half
The folipyeg materials are thoroughly t easpoonful of the resulting
elixir per day for blended and then conpressed into tablets each a
period of 14 days successfully cleared a 30 containing 125 ny. of

di - (N, N-di net hyl oct a- - pound child of tapeworm infestation.

decyl am ne) panvate. The total tablet weight

is 500 ng. 45 15 EXAMPLE
X A cereal -type nedi cated feed suitable for

di - (N, N-di net hyl oct adecyl - adm ni stration to hogs is prepared
containing am ne) panoate 12.5 gns.

di - (N, N-di net hyl oct adecyl am ne) panpate in Starch

12.5 gnms. such quantities that 1/4 of the animal's daily Lact ose
24.5 gns. 20 ration contains 40 ng./kg. of body wei ght of Magnesi um
stearate 0.5 gns. 50 the conmpound. This is then fed to

i nfected animals for the successful treatnent of tape- Four of

these tablets taken e 43 | UTFIARIE CONCENTRATE COMPOSITIONS

OF IMIDAZOLINONE HERBICIDES

ABSTRACT OF THE INVENTION

The present invention provides herbicidal emulsi-
fiable concentrate compositions of imidazolinone
herbicides and dinitroaniline herbicides.



‘ o o . N TR
worns. The bal ance of the diet is nutritionally five days are sufficient

t'o clear a 60 pound bal anced feed stuff on hand. child
of a tapéwofm.infestation. 25 EXAMPLE Xl

TEST | An aqueous suspension is prepared cont ai n-

Di - (NN-di net hyl oct adecyl am ne) panpate 55 ing 50 ng. per teaspoonful
(5 nmM.) of di- is tested for effect®veness in inhibiting the

(N, N-di net hyl oct adecyl am ne) -panpate in a growh of adenocarci noma CA-755
accord- vehi cl e conposed of U. S.P. sinple syrup con- ing to the
procedure of Gellhorn, et SUMMARY. OROIHE JINVENTXOW fol | owi ng naterials per
100 M. of <cit.). Adn1n|strat|on Is by the intraperi- vehi cl e:

toneal route in each case. Results, obtained 60

are given in Table I. The present 1nvent10n relates to a herbicidal TaABLE |
Body Wei ght emulsifiable concéiistdiee compositidrangeidtsomprises  Survival
K;hlbltlon 0.5% toNS%’§§ welghg75¥ﬂ§%“fﬁggiégllnyl acid; é%%‘%o

about 40% by weight of a 2,6-dinitroaniline derivative;
2% to 6% of an alkyiarylsulfonic acid; ethylene
oxide/propylene oxide block copolymer and alkylphenol
polyethylene oxide condensate emulsifying agents; an
antigelation agent; and an aromatic solvent.

It is therefore an object of the present .
invention to advantageously provide an emulsifiable
concentrate combination composition in which all of the
active herbicidal agents are dissolved in a single
solvent which may be stored at lower temperatures and
for a longer period of time than suspension concentrate
compositions or concentrated oil in water emu1510n
compositions.

It is also an cbject of the present invention
to provide herbicidal emulsifiable concentrate composi-
tions of free acids of imidazolinone herbicides and
2,6-dinitroaniline herbicides which are physically and
chemically stable.

A D _DESCR ON_QOF NVENTION

A preferred embodiment of the invention is
herbicidal emulsifiable concentrate compositions
comprising on a weight basis about 0.5% to 5% of an
imidazolinyl acid'représented by structural formula I

Tms is the replacement sheet
|
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25 0/0 9/ 10 74

25 . _ 0/ +3 9/ 10 41
25 7 5 -1/0 8/ 10 54
TEST 11 growt h of Sarcoma 180 follow ng the proce-

Di - (NN-di net hyl oct adecyl ani ne) panpatg _dure of Reilly, et al, (loc. cit.)
wth results 65 is tested for effectiveness in inhibiting the reported

in Table II. . _ TABLE |
Body Wei ght Dosage Change (G) Sur vi val
M. / Kg. Troeat €d/ Ebatt 040t of a Matleicidal 2, 6~-dimbtivdniinine

derivative represented by structural formula II

Ra ™

0,N " _NO,

<11 -
wherein
5 R, is hydrogen, C,-C, alkyl or chloroethyl;

R4 is Cz-c5 alkyl? cgloroethyl, 2-methallyl or
' cyclopropylmethyl;
Rg is hydrogen, methyl or amino;
R is trifluoromethyl, C,-Cq alkyl, -SO,NH, or
10 _ SO,CH, 7

2% to 6% of an alkylarylsulfonic acid; 2% to 6% of an
ethylene oxide/propylene oxide block copolymer; 1% to
6% of an alkylphenol polyethylene oxide condensate;
0.5% to 10% of an antigelation agent and a sufficient

15 amount of an aromatic solvent to total 100%.

A most preferred embodiment of the present
~invention comprises on a weight basis 0.5% to 5% of a
formula I imidazolinyl acid, 20% to 40% of a formula II
20 2,6-dinitroaniline derivative, 2% to 6% of an
alkylarylsulfonic acid, 2% to 6% of an ethylene
oxide/propylene oxide block copolymer, 1% to 6% of an
alkylphenol polyethylene oxide condensate, 0.5% to 10%
of an antigelation agent and a sufficient ampunt of an
25 aromatic solvent to total 100%.

Thig is the replecement sheet

10 OEC 897

Daie;



100 .

- 0/ 6 -
25 -1+ 6/ 6 57% 941, 899
WHAT E CLAM, | S: - prepared by a process according to
any of the 1. A process for preparing an anthelm nthic preceding
cl ai ms. conposi tion which conprises incorporating an 8. An

ant hel m nthic conposition in unit 404~ amne of the formula
dosage form conprising an am ne of the

Claims

1. A herbicidal emulsifiable concentrate
composition comprising 0.5% to 5% by weight of an
imidazolinyl acid; 20% to 40% by weight of a 2,6~
dinitroaniline derivative; 2% to 6% by weight of an
alkylarylsulfonic acid; ethylene oxide/propylene oxide
block copolymer and alkylphenol polyethylene oxide
condensate emulsifying agents; an antigelation agent;

and an aromatic solvent.

2. The composition according to Claim 1
wherein the imidazolinyl acid has the structural
formula (I) below

wherein
W is oxygen or sulfur;
Rl is Cl-c4 alkyl:;
R, is C;-C, alkyl or C4-Cg cycloalkyl; and when Ry
and R, are taken together with the carbon to
which they are attached they may represent

C,-C, cycloalkyl optionally substituted with

methyl;
X is hydrogen, halogen, hydroxyl or methyl;

L i
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formul a [err] [err] wherein
Rlerr] and Rlerr] are hydrogen, nethyl or wherein Rerr] and Rerr] are
hydr ogen,, rret Byl or ethyl and Rlerr] is a saturated group containing
ethyl and Rerr] is a saturated hydrocarbon group 45 from8 to 20
carbon atons or an unsaturated contasning from8 to 20 carbon atons or an
hydr ocarbon group containing from9 to 20 wunsaturated hydrocarbon group
containing 10 carbon atons or a salt of the aforesaid amne from9 to 20

carbon atons or a salt of the or a nixture of the am nes and/or salts
af oresai d am ne ok @nd %t Wi Ghnd dwgteaof allbgeh

phar maceutical |y acceptable and salts t hereo g ﬁharnacbd?ﬁcally'
50 carrier. “C4 alkoxyalkyl @ﬁﬂ&MQ¥§%#Yler
therefor. 2. A prcoc@ss a@.()@{ydl o, céykyuh%er @h@nox}ﬁ? A -c

conposi tion according & cI i.m, 8 he amine i s an ﬁcta ecylah1n% or a
salt wherein the am n Ydot éb‘gﬁﬂ'an‘f}n% ngr §,°C dGMEI0 g i xt ure

cont ai ni ng said oct a- dsabmdﬁmwkyﬁammndmrbxt0§eca]au&yusmlﬁﬁhthCta-
s

?ﬁg?gg?1ne and/or.aSEaBEOBE?reOEmenyl optlona u%s%Q%G¥ééiéfﬂﬁ
one Cl--C4 alkyl, Cl—c4 alkoxy or halogen; and

when taken together, ¥ and Z may form a ring
in which ¥YZ are represented by the structure:
—(CHz)n-, where n is an integer of 3 or 4,
provided that X is hydrogen; or

L H Q@ R

L
-C=C-C=¢C -
where L, M, Q and R are independently
hydrogen, halogen, cl--c4 alkyl or Cl-c4
alkoxy; -
and the 2,6-~dinitroaniline derivative has the structur-

al formula (II) below

N

0N NO,

(11>
wherein

R, is hydrogen, C,-C, alkyl or chloroethyl;

R, is C2—C5 alkyl, chloroethyl, 2-methallyl or
cyclopropylmethyl:

R, is hydrogen, methyl orlamino;

R, is trifluoromethyl, Cl-c3 alkyl, -SO,NH, or
502CH3.

e
A, O 1 0 0EC 997

Data:



"3. A process according to claim 1 or 2 10. A conposition according to

ctlaim 8 wherein the am ne is n-octadecylamne, NN- or 9 'wherein the
am ne i s".n*octadecyl anmine, 20 di methyl octadecyl amine, NN - dlethylocta-
NN- di net hyl oct adecyl ami ne, NN - diethyl - decyl am ne,

N- nonoet hyl ocat adecyl ami ne, N- octadecyl am ne, N-nonoet hyl oct adecyl am ne,
nononet hyl oct adecyl ami ne, N - nethyl N- N- nononet hyl oct adecyl am ne,

N-nethyl N 60 ethyloctadecylanﬂﬁe a salt thereof, or a ethyl
octadecyl am ne, or a salt thereof a m x- m xt ure of the af oresai d

am nes and/or salts ture of the aforesaid am nes and/or salts 25 thereof.
t her eof . 4. A procesThacommﬁqutinmn§cobrﬁmmqnﬁp Claimd.2 A

conposi tion ' t 9 _any | g, WS t

am ne salt %Frg&r'rgggg?ogfogv\ﬁ%r n agn?%g oF anmi ne % J&)gma m xture

of said am rexidedrsepyikene Pstldﬁalbth?ﬁk £oPRLYPEeXof Isaitd A% et tWmel/ or

salts pr@fﬁmphanweps?%%we% ik fdle 28BHANatd S Prosay {gythe
conposition in an anount at least 10 ng. per .dosage unit.

at |east 10 9§.theranbiggdagdion agent and appBddsientoaioRpt P&ny of the

pre- 12. fh&oﬂPéﬁhE&ens%QQQH®'ﬁbtﬂbﬁww 9box. ceding claims wherein the
amne salt is di- <clains 8 to 11 wherein the amne salt is di- 70
(N, N-di net hyl oct adecyl am ne) panpat e. (N, N-di net hyl oct adecyl am ne)

panpat e. 6. A process for preparing an anthel m nthic STEVENS,
LANGNER, PARRY & ' .

4. The composition according to Claim 4
wherein the alkylarylsulfonic acid is a Cg=C g 2lkyl-
benzenesulfonic acid, the ethylene oxide/propylene
okide block copolymer is a butyl—omega—hydroxy-poly—
(oxypropylene) block polymer with poly(oxyethylene),
the alkylphenol polyethylene oxide condensate is a
nonylphenol ethoxylate, the antigelation agent is
N-methylpyrrolidone, cyclochexanone, an alcohol or a ‘
glycol and the aromatic solvent is an aromatic hydro-
carbon mixture having a distillation range of from

140°% to 305°%.

5. The composition according to Claim 5
wherein the Cg~Ci g alkylbenzenesulfonic acid is
dodecylbenzenesulfonic acid, the butyl-omega-hydroxy-
poly(oxypropylene) block polymer with poly(oxyethylene)
is alpha-butyl-omega-hydroxy-ethylene oxide-propylene
oxide block copolymer having a HLB of 12 and a vis-
cosity at 25°C of 2,000 CPS, the nonylphenol ethoxylate
is nonylphenol ethoxylate (9 to 10 mols of ethylene
oxide), the antigelation agent is N-methylpyrrolidone,
and the aromatic hydrocarbon ﬁixture has a distillation
range of from - 183°%C to 280°C.

R I-IIII' I||I|| | Thi is e roplacsment sheef
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35. conposition substantially as described herein ROLLI NSON,

~wi'th reference to the Exanpl es. Chartered Patent
Agents, ® ~ " 7. An anthel minthic onposition whenever Agents for
t he Applicants. Leam ngton Spa: Printed for Her Majesty's

St'ati onery O fice, by the Courier Rapss (Leai nington) Ltd.--1963.

Publ i shed by The Patent O fice, 25 Sout hanpton Buil di ngs,.
London, WC. 2, from which copies nmay be obtained.

6. The composition according to Claim 5
wherein the imidazolinyl acid is selected from the
group consisting of 2-(4-isopropyl-4-methyl-5-oxo-2-
imidazolin~2-yl)-3-quinolinecarboxylic acid, 5~ethyl¥

. 2-(4-isopropyl-4-methyl-5-oxo—-2-imidazolin-2~yl)nico~
tinic acid, 2-(4-~isopropyl-4-methyl-5-oxo-2-imida-~
zolin-2-yl)nicotinic acid and 2-(4-isopropyl-4-methyl-
-5-ox0-2-imidazolin-2-yl)-5—-(methoxymethyl) nicotinic
acid; and the 2,6-dinitroaniline derivative is selected
‘from the group consisting of pendimethalin and tri-
fluralin. |

7. The composition accoirding to Claim 7
wherein the imidazolinyl acid is 5-ethyl-2-(4-iso-
propyl-4-methyl-5-oxo-2-inidazolin-2-yl)nicotinic acid
and the 2,6-dinitroaniline derivative is-pendimethalin.

8. . The composition according to Claim 7
wherein the imidazolinyl acid is 5-ethyl-2-(4-iso-
propyl-4-methyl~5~oxo~-2~imidazolin~2~yl)nicotinic acid
and the 2,6-dinitroaniline derivative is trifluralin.

9. A method of preparing a herbicidal
.emulsifiable concentrate composition comprising
admixing 0.5% to 5% by weight of an imidazolinyl acid:
20% to 40% by weight of a 2,6-dinitroaniline
derivative; 2% to 6% by weight of an alkylarylsulfonic
acid; ethylene oxide/propylene oxide block copolymer
- and alkylphenol polyethylene oxide condensate
emulSifying agents; an antigelation agent; and an
aromatic solvent.

I, e e reneemen
* [ L ] -1 *
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