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I

={(SUBSTITUTED TONE D_ALCOHOL)-2-(2-TMIDAZOLIN=-
2=YL)PYRIDINE AND QUINOLINE HERBICIDAY, AGENTS

BA UND OF THE INVENTION

Weeds cause tremendous global economic losses
by reducing crop yields and lowering crop values. 1In
the United States, crops must compete with 1,800
different weeds. Accordingly, there is an ongoing
search in the art to create more effective and/or more
selective herbicidal agents.

U.S. Patent 4,798,619 discloses a variety of
effective herbicidal agents including 3-(benzoyl and
hydroxyalkyl)-2-(2-imidazolin=-2-yl)pyridine and
quinoline compounds. While these compounds and other
known herbicides may be effective herbicidal agents,
there are increasing concerns with the environment and
therefore increasing efforts have been undertaken to
find more potent herbicides, i.e. those herbicides
which can be applied at a lower rate, but still give
the same or better control of a broad spectrum of
undesirable plant species.

It is an object of the present invention to
provide compounds that are highly effective for
controlling undesirable plant species.
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S Y OF I NTION

The present invention describes 3-(sub-
stituted ketone and alcohol)-2-(2-imidazolin-2-yl)-
pyridine and quinoline compounds that are highly
effective herbicidal agents useful for the control of
undesirable plant species and methods for their pre-
paration.

The 3-(substituted ketone)-2-(2-imidazolin-
2-yl)pyridine and quinoline compounds of the present
invention are illustrated as formula I and the 3-
(substituted alcohol)=-2-(2-imidazolin-2-yl)pyridine and
quinoline compounds of the present invention are
illustrated as formula II:

L]
X m

Y. Y
I OH
z R z N R
Ry N Ry
B/

wherein

R is ci¥c4 alkyl;

Ry is C,~C, alkyl or C,-Cg cycloalkyl; and when R and
R, are taken together with the carbon to which
they are attached they may represent c3-c6 cyclo-
alkyl optionally substituted with methyl;
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Q is

A A

R R
\ ) 2 ‘\TQLEZT/ 2

Ry Rs Ry

“\7/,92 -\(’n\7,~Ra

\ ¢ , °r N1 i

Ry :

R2' R3 and R4 are each independently hydrogen, halogen,
cl-c4 alkyl, cl-c4 alkoxy, cl-c4 haloalkoxy or
phenyl optionally substituted with one or two
halogen atoms, cl-c4 alkyl or haloalkyl groups or
cl-c4 alkoxy or haloalkoxy groups.

m is an integer of 1 or 2;

A is 0, 8, or NRS; provided that when m is 2, A is 0O;

R }s c,-C, alkyl;

B is hydrogen, COR, or SO,R.,; .

Rg is C;-Cy,4 alkyl, chloromethyl or phenyl optionally
substituted with one chloro, one nitro or one
methoxy group:

R, is C,-C, alkyl or phenyl optionally substituted with
one methyl group:;

W is 0 or S;

X is hydrogen, halogen or methyl:

Y and Z are each independently hydrogen, halogen, Cl-c6
alkyl, C,-C, alkoxymethyl, C.-C_ alkoxy, C,-C

1 74 1 76 1 74
alkylthio, phenoxy, C,-C, haloalkyl, nitro, cyano,
Cl—c4 alkylsulfonyl or phenyl optiocnally
substituted with one ¢,-C, alkyl, c,-C, alkoxy or
halogen; and, when taken together, Y and Z may
form a ring in which YZ are represented by the
structure: -(CHz)n-' where n is an integer

selected from 3 and 4; or
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—C=C—C=C~—

where R8, Rg, Rlo and R11 are each independently
hydrogen, halogen, cl-c4 alkyl, cl-c4 alkoxy,
cl—c4 alkylthio, cl-c4 alkylsulfonyl, C,-C

haloalkyl, nitro, cyano, phenyl, phenox;, ;mino,

chlorophenyl, methylphenyl, or phenoxy substituted

with one chloro, trifluoromethyl, nitro or methyl

group, with the proviso that only one of Rg: Ry,

Rlo or Rll’ may represent a substituent other than

hydrogen, halogen, Cl—c4 alkyl or cl-c4 alkoxy: '
and when R and Rl_are not the same, the optical isomers
thereof.

While 3-(benzoyl and hydroxyalkyl)-2-(2-
imidazolin-2-yl)pyridine and quinoline compounds have
been known, surprisingly, the 3-(substituted ketone and
alcohol)-2-(2-imidazolin-2-yl)pyridine and quinoline
compounds of the present invention give better control
of undesirable plant species at low rates.
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DETAILED DESCRIPTION OF THE INVENTION

Surprisingly, it has been found that the
formula I and formula II compounds of this invention
are more potent herbicidal agents at lower rates,
especially postemergence, than the 3-(benzoyl and
hydroxyalkyl)-2-(2-imidazolin-2-yl)pyridine and quino-
line compounds known in the art. Advantageously,
compounds of the present invention also control a wider
variety of undesirable plant species at those lower
rates than the 3-(benzoyl and hydroxyalkyl)-2-
(2-imidazolin-2-yl)pyridine and quinoline compounds.
Naturally, a low rate is desirable because it means
increased safety for the farmer and the environment.

Preferred 3-(substituted ketone and alcochol)-
2-(2-imidazolin-2-yl)pyridine and quinoline compounds
of the present invention that are especially effective
in the control of undesirable plant species are illus~
tra?ed as formulas III and IV:

CHy CH,

A .

CH(CH3) 5 H’N
0

(110> (Iv)

CH(CH3),

wherein R,, Ry, R and m are as described above; A is O

or S;

4

Y and 2 are each independently hydrogen, halogen, cl--c6
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alkyl, cl-c4 alkoxymethyl or cl--c6 alkoxy, and

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

which YZ are represented by the structure:
-CH=CH-CH=CH-.

Expecially preferred compounds of the present
invention are formula III compounds wherein R, is
hydrodgen and R2 and R4 are independently hydrogen,
halogen, cl-c4 alkyl, cl-c4 alkoxy or cl—c4 haloalkoxy.

Exemplary of halogen hereinabove are fluo-
rine, chlorine, bromine and iodine. The term "halo-
alkyl" is defined as a compound of the following
formula cquMr where M is halogen and p, q and r are
integers such that g+r = 2p+l1. The term "haloalkoxy"
is defined as a compound of the following formula
cquMro where M is halogen and p, q and r are integers
such that g+r = 2p+1.

Compounds of formula I and formula II,
wherein m is 2, may be prepared as shown in Flow
Diagram I.
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FLOW DIRGRAM 1

X 0
y COOH Y /
| BCC 2 I ”
N Ry N
Td : Ry
W
(V) VI
a-Li
(VII)
X a
. Y +
~
Y
Z - R
R
H’N !
W

(I (1D

The appropriately substituted formula V
2-(2-imidazolin-2-yl)pyridine or quinoline acid is
reacted with about one equivalent of a dehydrating
agent such as diisopropylcarbodiimide or dicyclo-
hexylcarbodiimide (DCC) in the presence of an aprotic
solvent such as methylene chloride or tetrahydrofuran
preferably at a temperature between about 20% to 32°%
to form the formula VI compound. Said formula VI
compound is then reacted with one or more equivalents
of the appropriately substituted formula VII lithium
agent in the presence of an organic solvent such as
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tetrahydrofuran preferably at a temperature between
about -78°C to 30°c to obtain the desired formula I and
formula II compounds.

Compounds of formula II wherein m is 1 may be
prepared as shown in Flow Diagram II.

FLOW DIAGRAM II

X X a
v 1. CHgLi
/l IUI /I OH
7y AR el acH MR
H/ 0 H/ ]

(VIIDD (I

The appropriately substituted formula VIII
imidazolinone compound is reacted with at least about
2.0 molar equivalents of a C,~C, alkyl lithium in the
presence of an inert solvent such as tetrahydrofuran
preferably at a temperature between about -80° to 0°c.
The thus-formed salt is then treated with at least
about 1.0 molar equivalents of the appropriately
substituted formula IX aldehyde compound in an inert
solvent such as tetrahydrofuran preferably at a tem-
perature between about -80°C to 40°C to obtain the
desired formula II compound.

Advantageously, the thus-formed formula II
compound wherein m is 1 is reacted with an oxidizing
agent such as manganese(IV) oxide in the presence of an
inert organic solvent such as chloroform preferably at
a temperature between'about 20°¢ to 80° to give a
formula I compound. The reaction scheme is illustrated
in Flow Diagram III.
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FLOW DIAGRAM 111

X Q
Y
e OH
™~ I R
Z N s
N Ry
W

(ID (I

Compounds of formulas V, VI and VIII and
methods of preparation thereof are described in U.S.
Patent No. 4,798,619.

Preparation of formula I and formula II
N-substituted derivatives, wherein B is COR6 or sozn7;
m is 2; and R, Rl' Q, R,, R,, R Rs, W, X, Y and 2
are as described above, can be achieved by reaction of
the appropriately substituted formula I or formula II
compound wherein B is hydrogen with an excess of acyl
halide, acyl anhydride or sulfonyllhalide, alone or in
a solvent such as pyridine or toluene at a temperature
between about 50°c to 125°c.

Formula II compounds wherein m is 1 and B is
COR6 or 802R7 may be prepared by reducing formula I
compounds wherein B is COR6 or SOZR7 with a reducing
agent such as sodium borohydride.

The formula'I 3~-(substituted ketone)-2~(2-
imidazolin-2-yl)pyridines and quinolines and the
formula II 3-(substituted alcohol)-2-(2-imidazolin-
2-yl)pyridines and quinolines of the present invention
are effective herbicidal agents useful for the control
of a wide variety of herbaceous and woody, annual and
perennial, monocotyledonous and dicotyledonous plants.
These compounds are effective for controlling weeds
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native to both dry land and wet land areas. The
compounds are effective in controlling the above-said
plants when applied to the foliage thereof or to soil
or water containing seeds or other propagating organs
of said plants such as stolons, tubers or rhizomes, at

‘rates of from about 0.016 to 4.0 kg/ha and preferably

from about 0.125 to 4.0 kg/ha.

Advantageously, it has been found that the
compounds of this invention are best suited for use as
broad spectrum herbicides, especially when applied
postemergence to the locus in which weed control is
desired. This is not to say, however, that all of the
compounds of this invention are non-selective. In
fact, some of the compounds of this invention are
selective in leguminous crops, such as soybeans.

The formula I and formula II compounds of
this invention may be applied to crops in the form of a
solid or liquid herbicidal composition, comprising a
herbicidally effective amount of the formula I or
formula II compound dispersed or dissolved in an inert
solid or liquid carrier. The formulations may be
applied as preemergence or postemergence treatments.

Advantageously, the formula I and formula II
compounds can be formulated as emulsifiable concen~
trates, wettable powders, granular formulations,
flowable concentrates and the like.

In order to facilitate a further under-
standing of the invention, the following examples are
presented to illustrate more specific details thereof.
The invention is not to be limited thereby except as
defined in the claims.
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EXAMPLE 1
eparation of 4-Isopropyl-4-methyl-2-[S-met =3=(2~
the 1) =-2-pvyridvli-2-imidazolin-5-one

0
H3
~N
c\\ﬂ:jj:[:fg o . [/ \5 + CHa(CHpd,Li
ﬁ’ \ S
\ —A—CHy

CH(CHg),

HaC X s HaC
» )+
_—N CHy .
H’N‘T(><;H<cua>a
0
A solution of thiophene (3.3 mL) in anhydrous
tetrahydrofuran (150 mL) is cooled to -78°C and treated
with a 2.5 molar solution of n-butyllithium in hexanes
(16.8 mL) for 30 minutes. 2-Isopropyl-2,7-dimethyl-
5H-imidazof1',2':1,2]pyrrolo[3,4-b]pyridine~3 (2H),5~
dione (10.19 g, 0.0396 mol) is added and the reaction
mixture is stirred at room temperature for three days,
diluted with water and extracted with ethyl acetate.
The combined organic extracts are washed with brine,
dried (Nazso4) and concentrated in vacuo to obtain a
colorless oil. Chromatography of the oil using silica
gel and a 30% hexane in diethyl ether mixture gives
2-[3-(hydroxydi-2-thienylmethyl)~5-methyl~-2-pyridyl]-4-
isopropyl-4-methyl-2-imidazolin-5-one as a white solid
(1.0 g, mp 190-191°C) and 4-isopropyl-4-methyl-2-{5-

CHy

N
H CH(CHg),
0




methy1-3-(2—thenoyl)-zepyridyl]-2-imidazolin-5-one as a
white solid (0.45 g, mp 168-170°¢C).

Using essentially. the same procedure and
employing the appropriately substituted SH-imidazo-
[1',2':1,2]pyrrolo[3,4-b]pyridine~3(2H) ,5-dione and the
appropriate thiophene or furan, the following compounds
are obtained.

CHy

-
N CH(CHg),

25

30

35

A Y z - —mp®
o _ H H 145 - 146
S H H 144 - 145
(o] CH3 H 159 - 160
0 C2H5 H 108 - 110
S C2H5 H 153 -~ 154
0 CHZOCH3 H 123 - 125
S CHZOCH3 H 144 -~ 147
S ~CH=CH-CH=CH- 235 - 238
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CH,

-~
N~.%Z<:CH<CH3>2

A Y z mnp°

o H H 138 ~ 139
o CH, H 133 - 134
o CH,OCH, H 138 - 140

EXAMPLE 2

Hs
~N
I + ,’12T3§\\ + CHgLi
N P HaC s ﬁ'"
N CH(CH3)p
W
0
OH
HsC S
—_— =N _cH,
N
W \T{><;H(CH3)3
0

A stirred solution of 4-isopropyl-4-methyl-
2-(5-methyl-2-pyridyl)-2-imidazolin-5-one (10.0 g,
0.043 mol) in anhydrous tetrahydrofuran (200 mL) is
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cooled to -78°C and treated with a 1.5 molar solution
of methyl lithium in diethyl ether (60.6 mL). The
resultant suspension is stirred at -78°C for 30 minutes
and at 0°C for 30 minutes. The reaction mixture is
recooled to -78°C and 5-methyl-2-thiophenecarboxalde-
hyde (15.35 g, 0.043 mol) is added dropwise. After 30
minutes, the cooling bath is removed and the reaction
mixture is stirred at room temperature overnight then
diluted with water. The aqueous mixture is acidified
to pH 6 with acetic acid and extracted with diethyl
ether. The combined organic extracts are washed with
water, dried (Na2804) and concent:ated in vacuo to
ocbtain an orange cil. Chromatography of the oil using
silica gel and a 20% diethyl ether in methylene chlo-
ride mixture gives a yellow oil which is triturated
with diethyl ether to obtain the title product as a
white solid- (2.0 g, mp 147-148°¢C).

N Using essentially the same procedure and
employing the appropriately substituted 2-(2-pyridyl)-
2-imidazolin-5-one and the appropriate 2-thiophene-
carboxaldehyde or 2-furaldehyde, the following com-
pounds are obtained:
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nw nnh nh O Omw O OO0 W O O}y

mom o oo ol o ool oo N

C,H H
-=CH=CH-CE=CH-
-~CH=CH-CH=CH~-

15

' b
momomom oMo omomotmomom R oRoR oMM |

Rs
CHg
CH(CH3);
R, mp°c
H 151 -~ 158
H glass
CH3 glass
H 163 - 175
H 130 - 135
H oil
CH3 123 - 127
H 115 - 121
H 140 - 155
H liquid
H 120 - 122
H 118 - 121
CH3 121 - 123
H 131 - 133
H 168 - 170
H 179 - 185
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SKAMELE_Q

Preparation of 4-Isopropyl-4-methyl—-2-{S5-methyl=—3—(5-
methvl-2-thenovyl)~2- idyli-2-imidazolin-S5-one

N : —
N
W CH(CHg), H’N\T€><;H(CH3>3

0 0

A solution of 2-[(3-(a~hydroxy-5-methyl-2-
thenyl)-5-methyl-2-pyridyl]-4-isopropyl-4-methyl-2~
imidazolin-5-one (1.35 g, 0.0038 mol) in chloroform
(75 mL) is treated with manganese dioxide (10 g,
0.12 mol) and heated to 60°c. After 10 minutes,
additional manganese dioxide (10 g) is added and the
reaction mixture is stirred at 60°c for 2 hours, cooled
to room temperature and filtered through diatomaceous
earth. The filtrate is concentrated in vacuo to obtain
a residue which is crystallized from diethyl ether to
give the title product as a white solid (1.2 g, mp
173-175%c) .

Using essentially the same procedure and
employing the appropriately substituted 2-{3-[a-hy-
droxy-2-(thenyl or furfuryl) ]-2-pyridyl}-2-imidazolin-
5-one, the following compounds are_obtained:
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A Y mp°c
S H 150 - 152
s CH3 173 - 178
o csz 106 - 108
s CZHS 140 ~ 142
S c2H5 glass
s . 02H5 glass

EXAMPIE 4

Preemergence herbicidal evaluation of.test compounds

The preemergence herbicidal activity of the
compounds of the present invention is exemplified by
the following tests in which the seeds of a variety of
monocotyledonous and dicotyledonous plants are sepa-
rately mixed with potting soil and planted on top of
approximately one inch of soil in separate pint cups.
After planting, the cups are sprayed with the selected
aqueous acetone solution containing test compound in
sufficient quantity to provide the equivalent of about

0.125 to 4.0 kg per hectare of test compound per cup.

The treated cups are then placed on greenhouse benches,
watered and cared for in accordance with conventional
greenhouse procedures. From four to five weeks after
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treatment, the tests are terminated and each cup is
examined and rated according to the rating system set
forth below. Data obtained are reported in Table I
below. Where more than one test is involved for a
given compound, the data are averaged.

Plant species employed in these evaluations
are reported by header abbreviation, common name and
scientific name.

Compounds employed in this preemergence

herbicidal evaluation and in the post-emergence evalua-

tion in the following example are given a compound
number and identified by name. Data in Table I are
reported by compound number.

Herbicide Rating Scale

Results of herbicide evaluation are expressed

on a rating scale (0-9). The scale is based upon a
visual observation of plant stand, vigor, malformation,
siz;, chlorosis and overall plant appearance as com-
pared with a control.

% Control
Rating Meaning Compared To Check

9 Complete Kill 100

8 Approaching Complete kill 91 - 99
7 Good Herbicidal Effect 80 - 90
6 Herbicidal Effect 65 - 79
5 Definite Injury 45 - 64
4 Injury _ 30 ~ 44
3 Moderate Effect : le - 29
2 Slight Effect 6 - 15
1 Trace Effect 1 -5

0 No Effect 0
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PLANT SPECIES EMPIOYED IN HERBICIDAL EVALUATIONS

Header Abb. Common Name
Barnydgr Barnyardgrass

Foxtail sp Foxtail Spp.
Wild oats Oat, wild
Quackgrass Quackgrass

Fld Bindwd Bindweed, Field

Mrnglry Sp Morningglory Spp.
Wild Mustd Mustard, wild

Velvetleaf Velvetleaf
Wht Fenman Wheat, Fenman
Corn Field, Corn, Field

Cotton Cotton
Soybean Soybean

Scientific Name
ECHINOCHLOA CRUS-GALLI,

(L) BEAU
SETARIA SPP.
AVENA FATUA, L.
AGROPYRON REPENS,

(L) BEAUV
CONVOLVULUS ARVENSIS,
(RHIZOME) L.

IPOMOEA SPP.
BRASSICA KABER, (DC)

L. C. WHEELR
ABUTILON THEOPHRASTI,
MEDIC.

TRITICUM AESTIVUM,

FENMAN
ZEA MAYS, L.
GOSSYPIUM HIRSUTUM, L.
GLYCINE MAX
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COMPOUNDS EVALUATED AS HERBICIDAL AGENTS

Compound

No.

1l

10

2-[3-(2-Furoyl)-2-pyridyl]-4-~-isopropyl-4-
methyl~2-imidazolin~5-one

4-Isopropyl-4-methyl-2-[3-(3-methyl-2-
thenoyl)-2-pyridyl]}-2-imidazolin~5-one

4-Isopropyl-4-methyl-2-~[3-(2-thenoyl) -2~
pyridyl]-2-imidazolin-5-one

2-[{3~(2~Furoyl)-5-methyl-2-pyridyl]-4-
isopropyl-4-methyl-2~-imidazolin-5-one

4-Isopropyl~4-methyl-2-[{5-methyl-3-(2-
thenoyl)-2-pyridyl]-2-imidazolin-5-one

4-Isopropyl-4-methyl-2-~([5-methyl-3-(5-methyl-
2-thenoyl)-2-pyridyl]-2~imidazolin-5-one

4-Isopropyl-4-methyl=-2-{5-methyl-3-(3-methyl~
2-thenoyl)-2-pyridyl])-2-imidazolin-5-one

2-[{5-Ethyl-3-(2-furoyl)-2-pyridyl]-4-isopro-
PYl-4-methyl-2-imidaozolin~-5-one

2-[5-Ethyl-3-(2-thenoyl)-2-pyridyl]-4-iso-
propyl-4-methyl-2-imidazolin-5-one

2-[5-Ethyl-3-(5-methyl-2-furoyl)-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one
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12

13

14

15

17

18

19

20
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2-[5-Ethyl-3-(5~methyl-2-thenoyl)-2~pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one

2-[5-Ethyl~3-(3-methyl-2-thenoyl)-2~-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one

2-[3-(S-Chloro-;-thenoyl)-5-ethyl-2-pyridy1]-'
4-isopropyl=-4-methyl-2-imidazolin-5-one

2=[3~(2-Furoyl)-5-(methoxymethyl)-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one .

4-Isopropyl-2-{5-(methoxymethyl)-3-(2-the-
noyl)-2-pyridylj-4-methyl-2-imidazolin-5-one

4~Isopropyl-4-methyl-2-~[{3~(2~thenoyl)-2-~
quinolyl]-2-imidazolin-5-one

2=[3=(ae-Hydroxyfurfuryl)-2-pyridyl]-4-iso-
propyl-4-methyl-2-imidazolin-5-one

2={3-(a-Hydroxy-5-methylfurfuryl)-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one

2=-[3~(a-Hydroxy-3-methyl-2-thenyl)-2-pyri-
dyl])-4-isopropyl-4-methyl-2-imidazolin-5-one

2=[3~(a-Hydroxyfurfuryl)-5-methyl-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one
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No.
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2-[3-(a-Hydroxy-S-methylfurfuryl)-5-methyl-2—
pyridyl]-4-isopropyl-4-methyl-2-imidazolin-5-
one

2-[3-(a-Hydroxy-5-methyl-2-thenyl)-5-methyl-
2-pyridyl]-4-isopropyl-4-methyl-2-imidazolin-
5-one

2-[3-(5-Ethyl-a-Hydroxyfurfuryl)-5-methyl-2-
pyridyl]-4-isopropyl-4-methyl-2-imidazolin-
5-one

2=-[3~(a-Hydroxy-3-methyl-2-thenyl)-S5-methyl-
2-pyridyl]-4-isopropyl-4-methyl-2-imidazolin-
5-one

2=-[5-Ethyl-3-(a-hydroxyfurfuryl)-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5~one

2=~[5=-Ethyl-3~(a~hydroxy-2-thenyl)-2-pyridyl]-
4-isopropyl-4-methyl-2-imidazolin-5-one

2=-[5-Ethyl-3-(a~hydroxy-5-methyl furfuryl)-2-
pyridyl]l=-4-isopropyl-4i-methyl-2-imidazolin-
5-one

2-[5-Ethyl-3-(a~hydroxy-S5-methyl=-2-thenyl) -2~
pyridyl]-4-isopropyl-i-ncihvl-2-imidazolin-5-
one )
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31

32

34

35

36
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2=[5-Ethyl-3-(5-ethyl-a-hydroxyfurfuryl)-2-
pYridyl]-4-isopropyl-4-methyl-2-imidazolin-
5-one

2-[5-Ethyl-3-(a-hydroxy-3-methyl-2-thenyl)-
2-pyridyl]-4-isopropyl-4-methyl-2-imidazolin-
5-one

2=-[3-(5-Chloro-e-hydroxy-2-thenyl)-5~-ethyl-2-
pyridyl]-4-isopropyl-4-methyl-2-imidazolin-5-
one :

2=[3=(a-Hydroxy-2-thenyl)-2-quinolyl]-4-
isopropyl—-4-methyl-2~-imidazolin~5-one

2=[3=(a~Hydroxy-5-methyl-2-thenyl)-2-quino-
lyl]-4~isopropyl-4-methyl-2-imidazolin-5-one

2-{3-[ (di-2-Furyl)hydroxymethyl]~2-pyridyl}-
4-isopropyl-4-methyl-2-imidazolin-5-one

2-[3=(di-2-Furylhydroxymethyl)-5-methyl-2-
pyridyl]-4~isopropyl-4-methyl-2-imidazolin-
5-one '

2-[3-(di-2~-Furylhydroxymethyl) -5~ (methoxy-
methyl)-2-pyridyl]}-4~isopropyl~4-methyl-2-
imidazolin-5-one



TABLE I

Preemergence Herbicidal ,Evaluation of Test Compounds

Compound Rate Barny Foxta Wild Quack Fld B Mrngl Wild Velve Wht F Corn Cot Soy

—No. (kg/ha) ardgr il Sp oats grass indwd xy Sp mustd tleaf enman field ton bean
1 4-000 8-0 - 7.0 9.0 9.0 8.0 9.0 8-0 - - bt -

.500 7.0 9.0 9.0 9.0 2.0 2.0 9.0 9.0 9.0 9.0 9.0 8.0
.125 6.0 9.0 9.0 9.0 9.0 8.0 9.0 9.0 9.0 9.0 2.0 7.0

2 4.000 9.0 - 8.0 9.0 9-0 8.0 9.0 8.0 - - -~ -"'
.500 7.0 9.0 9.0 7.0 9.0 7.0 9.0 8.0. 9.0 9.0 9.0 8.0
125 1.4 4.0 0.0 2.0 4.0 1.7 8.0 2.0 8.0 7.0 4.0 0.0

3 4-000 8.0 - 7.0 9.0 900 7.0 9.0 8.0 - - - -
.500 7.0 9.0 2.0 9.0 9.0 8.0 9.0 2.0 2.0 9.0 2.0 7.0
.125 5.0 5.0 7.0 9.0 9.0 5.0 9.0 8.0 7.0 4.0 7.0 4.0

4 .500 9.0 9.0 9.0 2.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.0
125 6.0 7.0 9.0 0.0 9.0 6.0 2.0 8.0 6.0 8.0 8.0 8.0

5 .500 8.0 8.0 8.0 0.0 8.0 8.0 9.0 8.0 5.0 8.0 6.0 7.0
.125 0.0 2.0 0.0 0.0 0.0 0.0 8.0 2.0 0.0 0.0 0.0 0.0

- $Z =




TABLE I (Continued)

Compound Rate Barny Foxta Wild Quack Fld B Mrngl Wild Velve Wht F Corn Cot Soy
No. (kg/ha) ardgr il Sp oats grass indwd xy Sp mustd tleaf enman field ton bean

6 4.000 8.0 - 8.0 9.0 9.0 8.0 9.0 9.0 - - - =
.500 5.0 4.0 1.5 1.5 4.5 4.7 4.5 4.0 1.5 2.0 3.0 2.0

.125 1.4 1.5 0.0 0.0 4.5 0.7 4.0 3.5 0.0 0.0 1.0 0.5

7 .500 8.0 2.0 3.0 2.0 2.0 8.0 9.0 9.0 0.0 2.0 8.0 2.0
.125 0.0 0.0 0.0 0.0 4.0 0.0 7.0 2.0 0.0 0.0 0.0 0.0

8 .500 8.0 8.0 8.0 2.0 9.0 7.0 2.0 8.0 6.0 7.0 7.0 0.0
.125 0.0 0.0 4.0 0.0 9.0 0.0 9.0 7.0 0.0 2.0 0.0 0.0

9 .500 6.0 2.0 4.0 9.0 9.0 0.0 9.0 5.0 1.0 2.0 3.0 0.0
.125 0.0 0.0 0.0 0.0 9.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0

10 4.000 8.0 - 9.0 2.0 2.0 8.0 9.0 2.0 - - - -
.500 8.0 9.0 2.0 2.0 “9.0 8.0 9.0 9.0 8.0 8.0 9.0 2.0
. 125 3.0 3.0 1.0 3.0 9.0 4.0 9.0 8.0 1.0 2.0 4.0 0.0

- g2 -



TABLE I (Continued)

Compound Rate Barny Foxta Wild Quack Fid B Mrngl Wild Velve Wht F Corn Cot Soy
__No. _ (kgs/ha) ardgr il Sp oats grass’ indwd ry Sp mustd tleaf enman field ton bean
11 4.000 8.0 - 8.0 8.0 9.0 7.0 9.0 8.0 - - - -
.500 1.0 2.0 1.0 1.5 4.5 1.0 5.0 3.5 1.0 1.0 2.0 0.0

.125 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.5 0.0 0.0 0.0 0.0

12 .500 1.0 4.0 0.0 4.0 2.0 0.0 9.0 8.0 0.0 0.0 2.0 0.0 Ny
.125 0.0 0.0 0.0 0.0 6.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 :
: | _ N
13 .500 4.0 4.0 4.0 5.0 9.0 6.0 8.0 7.0 2.0 3.0, 2.0 0.0 T
.125 0.0 4.0 d.O 0.0 2.0 0.0 8.0 4.0 0.0 0.0 .- 0.0
14 .500 7.0 8.0 9.0 9.0 9.0 7.0 9.0 8.0 9.0 2.0 9.0 2.0

.125 0.0 2.0 7.0 6.0 4.0 0.0 7.0 4.0 8.0 7.0 0.0 0.0

15 .500 4.0 8.0 9.0 7.0 9.0 4.0 9.0 7.0 8.0 7.0 7.0 2.0
.125 0.0 7.0 2.0 4.0 4.0 0.0 5.0 5.0 3.0 3.0 0.0 0.0

-




Compound Rate

No.

16

17

18

19

20

(ka/ha)
4.000

500
.125

4.000
.500
.125

4.000
.500
.125

4.000
.500
.125

Barny Foxta Wild Quack FId B Mrngl

ardgr il Sp

2.0

oats
4.0

TABLE I (Continued)

grass

6.0

9.0
9.0

9.0
9.0
9.0

2.0

9.0
2.0

2.0
9.0
2.0

1.0

9.0

7-0
9.0
9.0

Wild Velve Wht F Corn

9.0

9.0
9.0
0.0

4.0

Cot Soy

ton bean
9.0 8.0
8.0 7.0
9.0 8.

5.0 L]

o.o L]

7.5 L ]

9.0

- L7 -
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TABLE I (Continued)

Compound Rate Barny Foxta Wild Quack FId B Mrngl Wild Velve Wht F Corn Cot Soy
No. (kg/ha) ardgr il Sp oats grass indwd ry Sp mustd tleaf enman field ton bean

21 4.000 9.0 - 800 9-0 9.0 9-0 9-0 9.0 - - - -
.500 8.5 9.0 9.0 9.0 9.0 8.3 9.0 9.0 8.5 9.0 9.0 7.5

«125 5.5 8.5 8.0 3.0 2.0 6.0 8.5 8.0 4.0 5.5 8.5 4.0

22 4.000 8.0 - 8.0 2.0 9.0 8.0 9.0 8.0 - - - -
.500 3.3 8.0 8.0 5.0 9.0 4.0 2.0 8.0 2.0 3.0 8.0 1.0
.125 0.0 0.0 0.0 0.0 2.0 0.0 7.0 5.0 0.0 0.0 2.0

23 4.000 9.0 - 8.0 9.0 9.0 8.0 900 9.0 - - - -
.500 8.0 9.0 9.0 9.0 9.0 7.7 9.0 8.5 8.5 9.0 9.0 7.5
.125 4.0 7.5 7.5 4.5 9.0 5.3 9.0 8.5 3.5 7.0 8.5 5.0

24 .500 0.0 8.0 3.0 2.0 4.0 2.0 7.0 7.0 1.0 1.0 6.0 3.0

25 .500 2.0 9.0 8.0 2.0 9.0 8.0 2.0 9.0 9.0 9.0 8.0 1.0
.125 8.0 8.0 7.0 8.0 2.0 7.0 9.0 9.0 2.0 5.0 7.0 1.0

- 82 -



Compound Rate

No.

26

27

28

29

30

(kg/ha)

4.000
.500

.500
.125

4.000
.500

.125

.500
.125

.500

Barny Foxta Wild Quack Fld B Mrngl

ardgr il Sp

7.0
4.0

9.0
7.0

oats

8.0
0.0

TABLE I (Continued)

qrass

9.0
0.0

indwd xry Sp
2.0 6.0
4.0 0.0
9.0 .
9.0 .
9.0 6.0
2.0 0.0
0.0 0.0
2. .
9.0 .
8.0 2.0

Wild Velve Wht F Corn

2.0
8.0

7.0
3.0

0.0

8.0
8.0

- 62 -




TABLE I (Continued)

Compound Rate Barny Foxta Wild Quack FId B Mrngl Wild Velve Wht F Corn Cot Soy
No. (kg/ha) ardgr il Sp oats grass indwd xy Sp mustd tleaf enman field ton bean

31 .500 0.0 4.0 0.0 0.0 4.0 2.0 9.0 8.0 0.0 0.0 0.0 0.0
.125 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0

32 4.000 9.0 - 9.0 8.0 2.0 6.0 9.0 6.0 - - - -

33 4-000 8.0 - 700 9.0 9.0 8.0 9-0 6.0 - - - =
.500 0.0 0.0 1.0 6.0 1.0 2.0 8.0 5.0_ 1.0 7.0 4.0 0.0

- 0€ -

34 4.000 8.0 - 7.0 9-0 9.0 6.0 9-0 7.0 - - - =
.500 8.0 9.0 9.0 2.0 9.0 2.0 9.0 9.0 9.0 8.0 9.0 7.0
.125 6.0 2.0 9.0 8.0 8.0 7.0 9.0 8.0 8.0 8.0 8.0 3.0

35 .500 7.0 8.0 9.0 6.0 9.0 8.0 2.0 9.0 6.0 9.0 7.0 7.0
.125 0.0 7.0 3.0 2.0 2.0 4.0 8.0 7.0 0.0 2.0 2.0 1.0



Compound Rate

Barny Foxta Wild

No. (kg/ha) ardgr il Sp oats

36 .500
.125

4.0 9.0 8.0
0.0 4.0 4.0

TABLE I (Continued)

Quack FId B Mrngl
grass indwd ry Sp

2.0 2.0 7.0
4.0 2.0 0.0

Wild Velve Wht F Corn
mustd tleaf enman field

——— S———— S ———

2.0 8.0 9.0 9.0
5.0 3.0 6.0 2.0

- I -




10

15

20

- 32 -

EXAMPLE 5

Postemergence herbicidal evaluation of test compounds

The postemergence herbicidal activity of the
compounds of the present invention is demonstrated by
the following tests, wherein a variety of monocotyle-
donous and dicotyledonous plants are treated with test
compounds, dispersed in aqueous acetone mixtures. In
the tests, seedling plants are grown in jiffy flats for
about two weeks. The test compounds are dispersed in
50/50 acetone/water mixtures containing 0.5% TWEEN® 20,
a polyoxyethylene sorbitan monolaurate surfactant of
Atlas Chemical Industries, in sufficient quantities to
provide the equivalent of about 0.125 kg to 4.0 kg per
hectare of active compound when applied to the plants
through a spray nozzle operating at 40 psi for a
predetermined time. After spraying, the plants are
placed on greenhouse benches and are cared for in the
usual manner, commensurate with conventional greenhouse
practices. From four to five weeks after treatment,
the seedling plants are examined and rated according to
the rating system provided in Example 4 above, The .
data obtained are recorded in Table II below. The '
compounds evaluated are reported by compound number
given in Example 4.



Compound Rate

No.

1

4,000
.500
.125

4.000
.500
. 125

4.000
.500
.125

.500
.125

.500
.125

TABLE |

I

Postemergence Herbicidal Evaluation of Test Compounds

Barny Foxta Wild
(kg/ha) ardgr il Sp oats

9.0
2.0
8.0

9.0
9.0
9.0

Quack Fld B Mrngl Wild Velve Wht F Corn

grass indwd ry Sp mustd tleaf

9.0

) 9-0

8.0

2.0
9.0
2.0

9.0
2.0
9.0

6.0

6.3

9.0
9.0
2.0

2.0
9.0

9.0
9.0
9.0

9.0
9.0
9.0

2.0
2.0
9.0

9.0
2.0
9.0

8.0

9.0
2.0
2.0

enman field

9.0

8.0
8.0

2.0

2.0

2.0
7.0

- €€ -



Compound Rate

No. {kg/ha)
6 4.000
.500
.125
7 .500
' .125
8 .500
.125
9 .500
.125
10 4.000
.500

125

Barny Foxta Wild
ardgr il Sp oats

2.0
8.3
6.5

8.0
8.0

7.0
2.0

2.0
9.0

2.0
2.0
8.0

8.0

TABLE II (Continued)

Quack Fld B Mrngl Wild Velve Wht F Corn
grass indwd ry Sp mustd tleaf

1.0
3.5
1.0

8.0
2.0
7.5

6.0
8'7
7.3

9.0
2.0
7.0

8.0
7.0

9.0
2.0

8.0
9.0
8.0

6.0
0.0

9.0
9.0
8.0

enman field

- pE -

-3



Compound Rate

No -

11

12

13

14

15

4.000
.500
.125

.500
125

.500
.125

.500
.125

.500
.125

Barny Foxta
(kg/ha) ardgr il Sp

9.0
8.0
6.5

2.0
6.0

Wild Quack Fld B Mrngl Wild Velve Wht F Corn
oats grass indwd ry Sp mustd tleaf enman field

9.0
6.5
4.0

TABLE II (Continued)

4.0
3.0
1.0

9.0
7.0
5.5

8.0
2.0

©
[ ]

8.0
6.0
2.0

4.0

2.0
2.0
8.0

2.0
7.5
6.0

7.0

9.0
8.0

7.5
2.5

9.0
9.0

9.0
8.0

- G -




Compound Rate

No.

16

17

18

19

20

(kg/ha)

4.000

- 500
.125

4.000
.500
.125

4.000
.500

.125

4.000
.500
.125

Barny Foxta Wild
ardgr il Sp oats

6.0

TABLE II (Continued)

ouack F1d B Mrngl Wild Velve Wht F Corn
grass indwd ry Sp mustd

8.0

7.0
6.0

8.0
9.0
7.0

8.0

8.0

2.0
7.0
5.0

0.0

9.0
9.0

9.0
9.0

9.0

8.0
8.0
8.0

tleaf enman field

1.0

2.0

9"0
9.0
9.0

5.0
9.0

8.0
2.0

Soy

bean

- 9¢ -

~d4



Compound Rate

“o.

21

22

23

24

25

(kg/ha)

4.000
.500
.125

4.000
125

4.000
.500
.125

.500
.125

.500
125

Barny Foxta Wild
ardgr il Sp oats

2.0
9.0
8.3

9.0
9.0

9.0
9.0
9.0

9.0

6.0

TABLE II (Continued)

gQuack Fld B Mrngl Wild Velve Wht F Corn

grass indwd ry Sp mustd tleaf enman field

2.0
2.0
2.0

7.0
9.0
7.0

6.0
8.5
7.3

2.0
9.0
9.0

8.0
7.0

8.0
9.0
8.0

8.0
7.0

Cot
ton

9.0
8.5

6.0
0.0

Soy
bean

7.0
3.5

0.0
0.0

- LE -




Compouﬁd Rate

No.

26

27

28

29

30

4.000
.500
.125

.500
.125

4.000
.500

.125

.500
.125

.500

Barny Foxta Wild Quack Fld B Mrngl Wild Velve Wht F Corm
grass indwd ry Sp mustd tleaf

9.0
6.0
o'o

(kg/ha) ardgr il Sp oats

TABLE II (Continued)

1.0

0.0

5.0
4.0

enman field

0.0
0.0

6.0
o.o

- 8€ =~



TABLE II (Continued)

Quack F1d B Mrngl Wild Velve Wht F Corn Cot

Compound Rate Barny Foxta Wild
grass indwd ry Sp mustd tleaf enman field ton

—No. (kg/ha) ardgr il Sp oats

31 .500 2.0 4.0 0.0 2.0 4,0 0.0 8.0 7.0 1.0 2.0 3.0
.125 0.0 2.0 0.0 0.0 0.0 0.0 6.0 2.0 0.0 0.0 0.0
32 4.000 8.0 - 9.0 9.0 9.0 2.0 2.0 3.0 - - -
33 4.000 . - 8.0 0.0 4.0 6.0 . 5.0 - - -
.500 . 7.0 . 2.0 . . .0 2.0 2. . 7.0
.125 -* - 2.0 0.0 0.0 0.0 ® 2.0 - 6. 6.0
34 4.000 9.0 - 900 900 9. . 9-0 9-0 - - -
.500 . . . . . 9.0 9.0 9.0 9.0 2.0 9.0
.125 4.0 8.0 8. . .0 2.0 9.0 9.0 - - 8.0
35 .500 9.0 9.0 . . . - 9.0 9. 9.0 . 8.0
.125 7.0 8.0 7. . .0 2.0 9.0 2.0 6.0 8.0 6.0

0.0
0.0

- 6 -




TABLE II (Continued)

Compound Rate Barny Foxta Wild Quack Fld B Mrngl Wild Velve Wht F Corn Cot Soy
No. (kgq/ha) ardgr il Sp oats grass indwd ry Sp mustd tleaf enman field ton bean

36 .500 7.0 9.0 4.0 8.0 4.0 6.0 9.0 8.0 2.0 9.0 7.0 3.0
.125 4.0 8.0 2.0 7.0 4.0 2.0 7.0 7.0 7.0 8.0 7.0 1.0

- 0% -




31,859

% cramm: | NN O

1. A compound having the structure

L],

wherein
R is c,-C, alkyl:
: R1 is cl-c4 alkyl or c3-c6 cycloalkyl; and when R and

Rl are taken together with the carbon to which
they are attached they may represent 03-cs cyclo=-
. alkyl optionally substituted with methyl:
Q is

A

R AR _R
\ / ? \\Xg;zz/’ 2

R4 Ra R3

D ~ "

/ D

\ N , °r N—N ;

R4

Rz' R3 and R4 are each independently hydrogen, halogen,
cl-c4 alkyl, cl-c4 alkoxy, 01-04 haloalkoxy or
phenyl optionally substituted with one or two
halogen atoms, cl-c4-a1ky1 or haloalkyl groups or
cl-c4 alkoxy or haloalkoxy groups;

m is an integer of 1 or 2;

A is 0, 8, or NR ; provided that when m is 2, A is O;



R

Rs is ¢, -c, alkyl;

B is hydrogen, COR, or SO,R,:
R, is C,Cy4 alkyl, chloromethyl or phenyl optionally
substituted with one chloro, one nitro or one

methoxy group;

R, is ¢,-C, alkyl or phenyl optionally substituted with

one methyl group:;

W is O or 8;

X is hydrogen, halogen or methyl:;

Y and 2 are each independently hydrogen, halogen,,cl—c6
alkyl, cl-c4 alkoxymethyl, C -c6 alkoxy, C

-C
1 1 "4
alkylthio, phenoxy, C haloalkyl, nitro, cyano,

-C
1 74
c,-c, alkylsulfonyl or phenyl optionally substi-

tuted with one ¢,-C, alkyl, c,-c, alkoxy or

halogen; and, when taken together, Y and Z may
form a ring in which YZ are represented by the

structure: - (CH o’ Where n is an integer

)
2
- selected from 3 and 4; or

LT
' —C=C—C=C—
where Rs' Rg, Rlo and R11 are each independently

hydrogen, halogen, cl-c4 alkyl, cl-c4 alkoxy,

c,-C, alkylthio, ¢,-c, alkylsulfonyl, c,-C,
haloalkyl, nitro, cyano, phenyl, phenoxy, amino,
chlorophenyl, methylphenyl, or phenoxy substituted
with one chloro, trifluoromethyl, nitro or methyl
group, with the proviso that only one of Rgs Ry,
Rlo or Rll’ may represent a substituent other than
hydrogen, halogen, cl-c4 alkyl or cl-c4 alkoxy:
and when R and Rl are not the same, the optical isomers
therecof.



———— e

~ a3 - AR O 0

2. The compound according to claim 1 having
the structure

wherein
A is O or S; and
Y and Z are each independently hydrogen, halogen,
Cl-c6 alkyl, lec4 alkoxymethyl or Cl-c6 alkoxy,
and when taken together, Y and Z may form a ring
" in which YZ are represented by the structure:
-CH=CH-CH=CH-.
3. The compound according to claim 2 having
the structure -

CHj4

CHC(CH3),




S

wherein Rz and R4lare independently hydrogen,
halogen, cl-c4 alkyl, cl-c4 alkoxy, or c1'°4 halo-
alkoxy.

4. The compound according to claim 2
2-[3=-(2~furoyl)-2-pyridyl]~-4-isopropyl-4-methyl-2-
imidazolin-5-one; 2-[3-(2-furoyl)=-5-methyl-2~pyridyl]-
4-isopropyl-4-methyl-2~-imidazolin-5-ocne; 2-[3-(a-hydroxy-
furfuryl)-2-pyridyl]-4-isopropyl-4~methyl-2-imidazolin-
5-one; 2-[3-(a-hydroxyfurfuryl)-5-methyl-2-pyridyl]-4-
isopropyl-4-methyl-2-imidazolin-5-one; 2-[3-(a-hydroxy-
-5-methylfurfuryl)-5-methyl-2-pyridyl]~-4-isopropyl-4-
methyl-2~-imidazolin-5-one; or 2-{3-[(di-2-furyl)-
hydroxymethyl]-2-pyridyl}-4-isopropyl-4-methyl-
2-imidazolin-5-one.

5. A method for controlling undesirable
plant species which comprises applying to the foliage
of said plants or to the soil or water containing seeds
or other propagating organs thereof, a herbicidally
effective amount of a compound as described in claim 1.

6. The method according to claim 5 wherein
the compound has the structure

CHq

CHCCHZ) 5

wherein



us - ——

o R

¥ and Z are each independently hydrogen, halogen,
°1'cs alkyl, 01-04 alkoxymethyl or cl-cs alkoxy,
and when taken together, Y and Z may form a ring
in which YZ are represented by the structure:

=CH=CH-CH=CH-.

7. The method according to claim 5 which com-
prises applying said compound at a rate of about 0.016
kg/ha to 4.0 kg/ha.

8. 2 herbicidal composition which comprises an
inert solid or liquid diluent and a herbicidally
effective amount of a compound as described in claim 1.

9. A method for the preparation of a 3-(sub-
stituted ketone)=-2-(2-imidazolin-2-yl)pyridine or
quinoline compound having the structure

wherein
"R is c,-C, alkyl:;
R, is c,-¢, alkyl or C,-C¢ cycloalkyl; and when R and

Rl are taken together with the carbon to which
they are attached they may represent c3-c
alkyl optionally substituted with methyl:

6 cyclo-



O I

Q is
A A
Ra Rz
R4 Ry '’ R3 ’
R Ra A RE
’ — '

Rz’ R3 and R4 are each independently hydrogen, halogen,
cl-c4 alkyl, cl-c4 alkoxy, cl-c4 haloalkoxy or
phenyl optionally substituted with one or two
halogen atoms, cl-c4 alkyl or halcalkyl groups or
01-04 alkoxy or haloalkoxy groups.

A is 0, 8 or NRS:

R, is c,-C, alkyl;

X is hydrogen, halogen or methyl; and

Y and Z are each independently hydrogen, halogen, cl-c6
alkyl, c1'°4 alkoxymethyl, cl-c6 alkoxy, cl-c4
alkylthio, phenoxy, 01-04 haloalkyl, nitro, cyano,

cl-c4 alkylsulfonyl or phenyl optionally substi-

tuted with one c,-¢, alkyl, c,-C, alkoxy or

- halogen; and, when taken together, Y and Z may

form a ring in which ¥YZ are represented by the
structure: -(cnz)n-, where n is an integer

selected from 3 and 4; or

M @ Ry

L
O

—C=C—C=C—

where RB’ Rg, Rlo and Rll are each independently
hydrogen, halogen, cl-c4 alkyl, cl-c4 alkoxy,
cl—c4 alkylthio, cl-c4 alkylsulfonyl, cl--c4
haloalkyl, nitro, cyano, phenyl, phenoxy, amino,

chlorophenyl, methylphenyl, or phenoxy substituted



. A Y

with one chloro, trifluoromethyl, nitro or methyl
group, with the proviso that only one of Ra' Rg,
R1o or R11’ may represent a substituent other than
hydrogen, halogen, °1'°4 alkyl or c1'°4 alkoxy:
and when R and Rl are not the same, the optical isomers
thereof; which comprises reacting an imidazolinone
compound having the structure

wherein X, ¥, 2, R and R1 are as described above with

at least about 2.0 molar equivalents of a cl-c4 alkyl
lithium in the presence of an inert solvent to form a
salt and reacting said salt with at least 1.0 molar

equivalent of an aldehyde compound having the structure

0

Q——C—H
wherein Q is as described above in the presence of an

inert solvent to form a 3~ (substituted alcohol)-2-(2-

imidagzolin-2-yl)pyridine or quinoline compound having
the structure

X o]
Y
7 | OH
~ N R
N Rl
T\



=

ce WM

wherein R, Rl' Q, X, Y and Z are as described above and
reacting said 3-(substituted alcohol)-2~(2-imidazolin-
2~yl)pyridine or quinoline compound with an oxidizing
agent in the presence of an inert organic solvent to
form said 3-(substituted ketone)-2-(2-imidazolin-2-
yl)pyridine or quinoline compound.

10. The method according to claim 9 wherein

the oxidizing agent is manganese(IV) oxide, the C,-C,

alkyl lithium is selected from the group consisting of
n-butyl lithium and methyl lithium, and Q is

A
\ /

Ry R

Ra



