EP 0 231 800 Bl+Desc#ipti on BACKGROUND OF THE DI SCLOSURE 5 Her bi ci dal

i M dazdl i n-2-yl pyridine and quinolinecarboxylic acids, esters and salts of
formula | bel ow, nethods for thEP02%&0aB1ti on and use are described in
Eur opean Patent Application EP-A-41623 published Decenber 16, 1981 and,

US- A-4647301, filed June 4, 1984 10 [ERR] wherein 20 X s H,
halogeﬁnm¥ﬁ9 | or hydroxyl Y and Z are each hydrogen, hal ogen, [err]

al kyl , SK Eéélg%ﬁrglgé! !eEr] al koxy, [err] al kylthio, phenoxy, [err]
“hal oal alkylanino dilomeralkylanino or [err]
al kyl SULI rpic ||rgihou -2~ r e % Sci S ;) s [bellzwrv]
1O i gt.,% v “;ﬂo gégf wao ﬂ%{h v bt it oo
nyloxy optlona su st one to three hal ogens, or [err]
stralght or branched aIkynonxy optlonally substituted with one to three
hal ogens; and when taken togeth r, Yand Z may forma ring which may
optionally be substituted, jin g ere represented by [err] where nis
an integer of 3 or 4, or [eYr ”4¥'2 3sRlerr] alkyl; 30 R2 is [err]
al kyl or [err] cycloalkyl; Zn 2 are taken together with
the carbon to which they ar gy represent [err] cycl oal kyl
optienal |y substituted with net ; —1s hydrogen or [err] represents
a salt or ester of the acid. SUMVARY THE |1 NVENTI ON 35 The present
invention relates to novel herbicidal (2-indazolin-2-yl)pyridine and
qui nol i necarboxylic acid and ester inner salts and ylides, represented by

f or mul awhereingnd 111 bel ow
20 X is H, halogen, methyl or hydroxyl;

e Yand Z are each hydrogen, halogen, C1-Cs alkyl, hydroxyloweralkyl, C1-C¢ alkoxy, C1-Cs alkyilthio,
phenoxy, C1-Cs haloalkyl, nitro, cyano, C1-Cs alkylamino, diloweralkylamino or Ci-Cs alkyl-
sulfonyl group, or phenyl optionally substituted with one Ci-Cs alkyl, C1-Cs alkoxy or
halogen, difluoromethoxy, ftrifluoromethoxy, 1,1,2,2-tetraflucroethoxy, Cs-Cz straight or

25 branched alkenyloxy optionally substituted with one to three halogens, or C3-Cg straight or
branched alkynyloxy optionally substituted with one to three halogens;
and when taken together, Y and Z may form a ring which may optionally be substituted, in which YZ are
represented by -(CHz),-, where n is an integer of 3 or 4, or (CH);
R is C1-Csy alkyl;
30 Rz is C1-Cy alkyl or C3-Cs cycloalkyl; and when Ri and Rz are taken together with the carbon to
which they are attached they may represent Cs-Cs cycloalkyl optionally substituted with methyl;
Rs is hydrogen or COOR3 represents a salt or ester of the acid.

SUMMARY OF THE INVENTION

85
The present invention relates to novel herbicidal (2-imdazolin-2-yl)pyridine and quinolinecarboxylic acid
and ester inner salts and ylides, represented by formula Il and Il below
N
40
Y
45
50
wherein
Yand Z are each hydrogen, or C1-C¢ alkyl, and when taken together, Y and Z may form a ring, in
&5 which YZ are represented by -(CHz),-, where n Is an integer of 3 or 4, or -(CH):-;
Ri is C1-Cy alkyl;
Rz is C1-Cs alkyl or Ca-Gs cycloalkyl; and when R; and Rz are taken together with the

carbon to which they are attached they may represent Cs-Cg cycloatkyl optionally



[ERR] wherein Ysand Z are each hydrogen, or [err] alkyl, and when taken
together, Y and Z may forma ring, in 55 which YZ are represented by [err],
where n is an integer of 3 or 4, EROR88G0B{ err| is [err] alkyl; [err]
is [err] alkyl or [err] cycloal kyl; and when [err]. and [err] are taken
together with the carbon to V\:hl ch they are attached they may represent
[err] cyclgal kyI oFHbsHy r2" V' EP 0 231 800 Bl substituted with nethyl:

HiH or 9 of §
[err] Iky ?fa%%ﬁeﬂeeé Q?’B‘gae‘Jfﬁr?éF‘ ’r?[i’%'k‘?or m a

[err] 1 "

[err] ra'[ a% gﬁ 2 not the sane the

opti ca e;{v EferE? ro! rrgul nd o ulafl 8un §:I§%ho§?w (r)emmjl a Il and Formul a
14 corrpou ds grcect ﬁe wherein [err] |s [err] al kyl; [err] is [err]
alkyl; [er ,srh§dr rnqgmeyporb gyl or benzyl; R4 is [err] alkyl; 10
[err] | SRl ergle m],, or phenyf and when R4 and [err] are taken together,

they ngy rgpr e@@l’r& gw,r,] pHedy! oal kyI Y is hydrogen or [err] |oweral kyl; Z
i s hydr oe.&nrmeandamrhréa%areogsta&ram&yaﬁay\reﬂudntz:srmxéydidarkm a ring represented by
[err] or [err ]shydrogen or Ci-Cs loweralkyl;
Z  is hydrogen;
and when taken together Y and Z may form a ring represented by -(CHz)s- or -(CH)s-.
15 A most preferred group of Formula Il and Formula Ill compounds are those wherein
R is methyl; and
Rz is isopropyl.
The novel compounds of the invention are conveniently prepared by the reaction of a Formula |
imidazolin-2-yl pyridine or quinolinecarboxylic acid ester or a Formula IV carbamoyl pyridine or
. . 20 quinolinecarboxylic acid ester from which it may be derived with an approximately equimolar amount of a
Vilsmeir reagent which is prepared by the reaction of a formamide of Formula V with a chlorinating agent
such as phosgene, thionylchloride or POCIs, treatment of the resulting formula Il compound with alcoholic
base and subsequent acidification yields compounds of formula Ill as illustrated in Flow Diagram | below.
The reaction is normally conducted in the presence of a chlorinated hydrocarbon solvent such as
26 methylens chloride, dichloroethane chioroform or the like at ambient temperatures for a period of time
sufficient to essentially complete the reaction.
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157 A nost preferred group of Formula Il and Fornula Il conpounds are

t hose wherein [err] i's methyl gpanehifBbo gy S i sopropyl. The novel conpounds
of the invention are conveniently prepared by the reaction of a Fornula I

I m dazol i n-2-yl pyridine or quinolinecarboxylic acid ester or a Formula IV
car barnoyl pyridine or 20 quinglinecarboxylic acid ester fromwhich it may
be derived with an approxi natel@%ﬂllﬁﬁaéx‘ dmount of a Vilsneir r eagent
which is prepared by the reaction of a formam de of Fornmula V with a

chl orinati ng agent such as phosgene, thionylchloride or [err], treatnent of
the rfesulting Rormula 11 conpound with al coholic basg and subsequent

aci di ficat ds of fornmula 111 asY+h BgRaNpkl ow

Dl'mc'il/graml befow. 1} The Teact]bn is nornalBgseanduct eg resefce of a
chtori nat ~CANK2ch as £5 net hyl-eng c 2

di chl or oet haneNchl df of ormbr the Iike at anbient temderatu ; peri od
of ti'te sufficient Qo ess lally conplete the reaction. 3@ 35 40 45 50 55
3 EP 0 231 800 BlIvFLON DI AGRAM | 5 [ ERR]
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wherein X, Y, Z, Ry, Rz, Rs, Rs and Rs are as defined for Formula Il and Formula lil above.

The Formula IV carbamoyl and Formula | (imidazolin-2-yl)pyridine and quinolinecarboxylic acids and

esters suitable for use as intermediates for the preparation of the Formula il and Formula lil compounds of
s0 the present invention may be prepared by a variety of methods which are described in European Patent 0
041,623 issued Aug.28, 1685 and United States Letters Patent, Numbers 4,467.301 and 4,638.068.

The novel formula Il and Il (2-imidazolin-2-yl)pyridine and gquinolinecarboxylic acid inner salts and
ylides of the present invention are exceedingly effective herbicidal agents useful for the control of an
exceptionally wide variety of herbaceous and woody annual and perennial monocotyledonous and dicotyle-

85 donous plants. Moreover, these compounds are herbicidally effective for controlling weeds indigenous to
both dry land and wet land areas. They are also :useful as aquatic herbicides and are unique in their
effectiveness 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 tubers, rhizomes or stolons, at rates of

4
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P ® COl als d% salves atloFI %msﬁlable concentrates, flow concentrates,

wettable powders granular formulation and the like, thus providing a wide range of formulation options for
specific purposes.

The formula Il and Il (2-imidazolin-2-yl)pyridine and quinoline compounds can also be formulated as
wettable powders, flow concentrates, granular formulations and the like.

Woettable powders can be prepared by grinding together about 20% to 45% by weight of a finely

ao divided carrier such as kaolin, bentonite, diatomaceous earth, attapulgite, or the like, 45% to 80% by weight
of the active compound, 2% to 5% by weight of a dispersing agent such as sodium lignosulfonate, and 2%
to 5% by weight of a nonionic surfactant, such as octylphenoxy polyethoxy ethanol, nonylphenoxy
polyethoxy ethanol or the like.

A typical flowable liquid can be prepared by admixing about 40% by weight of the active ingredient with

35 about 2% by weight of a gelling agent such as bentonite, 3% by weight of a dispersing agent such as
sodium fignosulfonate, 1% by weight of polyethylene glycol and 54% by weight of water.

A typical emulsifiable concentrate can be prepared by dissolving about 5% to 25% by weight of the
active ingredient in about 65% to 90% by weight of N-methylpyrrolidone, isophorone, butyl cellosolve,

\/ methylacetate or the like and dispersing therein about 5% to 10% by weight of a nonionic surfactant such
40 as an alkylphenoxy polyethoxy alcohol. This concentrate is dispersed in water for application as a liquid
spray.

When the compounds of the invention are to be used as herbicides where soil treatments are involved,
the compounds may be prepared and applied as granular products. Preparation of the granular product can
be achieved by dissolving the active compound in a solvent such as methylene chloride, N-methylpyr-

45 rolidone or the like and spraying the thus prepared solution on a granular carrier such as corcob grits,
sand, attapulgite, kaolin or the like.

The granular product thus prepared generally comprises about 3% to 20% by weight of the active
ingradient and about 97% to 80% by weight of the granular carrier.

In order to facilitate a further understanding of the invention, the following examples are presented

s¢ primarily for the purpose of illustrating certain more specific details thereof. Unless otherwise noted, all parts
are by weight.
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Li nderni a pyridonoria, Echinochloa crus-galli, Digtaria sanguinalis,
Setaria viridis, Cyperus rotundus, Convol- vulus arvensis, Agropyron
repens, Datura stranmoni um Al opEP®OR3AS8MOPBAsur oi des, | ponpea spp., Sida 10
spi nosa, Anbrosia artem siifolia, Eichornia crassipes, Xanthium
pensylﬂgéhﬁﬂgh Sesbani a exaltata, Avena fatua, Abutilon theophrasti,

Br onus um  Sorghum hal epense, Lollun1 spp. Pani cum
dlchotonlflorun1Nhtrlcar|a.€pc.' »

; 1 me
(2-ingida H)‘thoyi-)i. g 1.azdmg|ghgml.gnexoe|5ﬁelimddaag @'grle'r:dll;léz] el ective
her bi ci dess—part arly 6 é vg TOS 3 Brol I ng undesirable weeds in the
presence igidazo ok' T L ““‘ um=2:Y2d98cans, and cereal crops such as
wgeat , barley, oats and rye. Fbmever, certaln conpounds are |l ess selective
than others in this series. It has also been found that several of the
Formwla Il and Fornmula Il conpounds are effective as antil odging agents in
cereal crops when applied g ates of appllcatlon bet ween about 0.016 to
4.0 kg hectare. At rates o ?ﬂy: exceedi ng about 0.010 kg per
hectare, it has al so been ﬁ#ﬁﬁﬁ%Of t hese conpounds are
effective for increasing brman crops and tillering of
cere#®l crops. Those Formula M1 and 111 - which are water sol uble,
can sinply be dispersed in water and applied s a dilute aqueous spray to
the foliage of plants or to soil contalnlng propagati ng organs thereof.

These salts also | end thenselvexjn; N-oCHB f| owabl e concentrates.
The conpounds al so | end thenselves t fornu ation as enulsifiable
conc¥®ntrates, flow concentrates, ttabl e powders, granular fornulation

and the like, thus providing a mnde range of formul ation options for

speci fic purposes. The fornmu B2€H3and | él (2-1m dazolin-2-yl)pyridi ne and

qui nol i ne conpounds can al s e formpar as wg%table powders, flow

concgntrates, granular for f Wett abl e powders can be

8repgr§d by grlndln% togEt er labouty 20%t % g59?by wei ght Oftﬁ fi?fly ?O't
ivided carrier such as ka nik==0 di at omaceous earth, attapul gite,

or the like, 45%to 80% by |2h of the active conpound, 2%to 5@6Ey ]

wei ght of a dispersing agent suc ggdiun1lignosulfonate,.and 2% to 5% by

wei gt of a nonionic surfactant, éucﬁ s octyl phenoxy pol yet hoxy et hanol,
nonyl phenoxy pol yet hoxy ethanol or the |ike.

A 12.5% solution of phosgene in benzene (16.5 mL) is added dropwise to a stirred methylene chloride
solution (125 mL) of N,N-dimethylformamide (1.18 g). After stirring the resulting precipitate for 45 minutes,
35 solid methyl 2-[(1-carbamoyl-1,2-dimethylpropyl)carbamoyl]nicotinate (5.0 g) is added in portions over a ten
minute period and the resulting solution is stirred at ambient temperature overnight. The reaction mixture is
washed with a saturated aqueous sodium bicarbonate solution and the aqueous layer separated and
extracted with methylene chloride. The organic phases are combined, dried and the solvent removed under
reduced pressure. The resulting residue is triturated with diethyl ether to give 2.38 g of the crude fitle

40 product, which on recrystallization from a methylene chloride-hexane mixture has mp 193-195°C (dec).

50



A typical flowable |+quid can be prepared by adm xi ng about 40% by wei ght
of " the ‘active ingredient with 35 about 2% by wei ght of a gelling agent such
as bentonite, 3% by wei ght of a @ER@EIL8MWPBLigent such as sodi um

| i gnosul fonate, 1% by wei ght of polyethylene glycol and 54% by wei ght of

water. A téﬁig al enul sifiable concentrate can be prepared by dissol ving
about 5% by weight of the active ingredient in about 65%to 90% by
wei ght of L sophor one, ceIIosoIve met hyl acetate

but yl
63

or the |i kLSR8

surfacgant E&Gitﬁ-las : qV s ) .4Co centrate
i s di sperse wa Wer—tHe-Leonmpounds
of the inv 2 ‘ = “hall 1. -"emhere 50|I treatnents are

i qvel ved, the conpounds nay be prepared and applied as granul ar products.
Preparation of the granular product can be achieved by dissolving the
activggconpound in a solvent guch as nethyl ene chloride, Nnethylpyr- 45
rolidone or the like and spr, 5ftﬁ f repared solution on a granul ar

D kaolin or the like. The
granul ar product thus prepairgd 'Oﬁgﬂ iGHesd zabout 3% to 20% by
wei ght of the active ingredi eNt an =9-6% to 80% by wei ght of the
granulrar carrier. In order to facililtate a further under st andi ng of the
i nvention, the followi ng exanpl es aHe presented 50 primarily for the

purpose of illustrating certain re specific details thereof. Unless
ot herwi se noted, all parts 5t€y ' . 55 5 EP 0 231 800 Bl EXAMPLE 1
Preparation of nethyl 10-car (di me¥CHON no) - 2, 3-
W, 20
N(CzH5)3
25 02CHj3
3
< /N\LCH(CH3)Z

N o
30 'j g N——==0

N

[ >

35

A solution of phosgene in toluene (5.7 mL, 12.5% phosgene, 0.0073 mol) is added dropwise to a stirred
\J solution of pyrrolidine-1-carboxaldehyde (0.76 mL, 0.008 mol) in dry methylene chloride (20 mL) and the
40 resulting mixture allowed to stir for one hour. A methylene chloride (20 mL) solution containing methyl 2-(4-
isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinate (2.0 g) and triethylamine (1.0 mL) is added over a two
minute period and the reaction mixture is then allowed to stand at ambient temperature overnight. Water (50
ml) is added and the mixture allowed to stir for ten minutes. The aqueous phase is separated and the pH
adjusted to 5 to 6 with a saturated sodium bicarbonate solution before exiracting with methylene chloride.
4 The pH of the separated aqueous phase is adjusted to 8 with saturated sodium bicarbonate before
extracting with additional methylene chloride. The organic exiracts are combined, dried and concentrated
under reduced pressure to give 1.92 g of the title product which after recrystallization from a methylene
chioride-hexane mixture has mp 184-185°C(dec).
Elemental analysis indicates the product is obtained containing 0.2 H20.
50



5 di hydro-2- isepropyl- 2-nethyl-3-o0xo0-5Himdazo[2',1":4,3]-
1'%4,31- imdazo[1,5-a]pyridin-6-ium5-ylide 10 [ERR] A 12.5% sol uti on of
phosgene in benzene (16.5 nl) | EP&RIAB0ABIpwi se to a stirred nethyl ene
chloride solution (125 nL) of N, Ndinethylformam de (1.18 g). After
stirring the resulting precipitate for 45 mnutes, 35 solid nethyl 2-[(1
-car baréﬁw}filﬁl met hyl propyl ) car banoyl ] ni cotinate (5.0 g) is added in
portions over a ten mnute peil and the gesul.ting ﬁ%ﬂ I8N s3st|rred at
anbi ent tRueRsE el OEr BERA] 24285 A =2 : fESet— h a

:2;3;52%2 fy 2sp§by%byma%£maah %Sekbﬁuoelﬁggnu%ﬁgcgrgam c phases are
exX all e o
conbi ned, imd hugr.ai PaRE072 v:gé&m%gé reduced pressure. The
resulting residue is trlturated W|th diethyl ether to give 2.38 g of the
crude title 40 product, which on recrystallization froma nethyl ene

chl ofg de- hexane m xture has np 193-[err] (dec). 46 50 55 EP 0 231 800 Bl
EXAMPLE 2 Preparation of ne zﬁﬁj&vﬂ&& 3-di hydro-2-i sopropyl - 5

2- met hyl - 3- oxo- 5- (1- pyrrol i ) - 5S5HQHY dazo[ 2',1':4,3]- imdazo[

1,5-a] pyridin-6-ium5-ylid —CH(CH3) 2
™
. N
H
.
g
25
30

Thionyl chloride (7 mL, 0.096 mol) is added to a stirred suspension of benzyl 2-(4-isopropyl-4-methyl|-5-
85 oxo-2-yhnicotinate (2.5 g, 0.0071 mol) in chloroform (4 mL). After stirring the mixture for five minutes, N,N-
dimethylformamide (1.51 g, 0.021 mol) is added and stirring is continued for three hours. The reaction
mixture is concentrated under reduced pressure and the residue is treated with ice. The pH of the aqueous
mixture is adjusted to 8 with dilute ammonium hydroxide and the basic solution extracted with several
portions of diethyl ether. The combined organic extracts are washed with water and the aqueous washes are
40 extracted with methylene chloride. The organic extracts are combined, dried and concentrated in vacuo to
afford 2.91 g of the title product, which upon recrystallization from an acetone-sther mixture has mp 166°C.
Utilizing the above procedure and substituting the appropriate formamide and (imidazolin-2-yl)pyridine
or quinolinecarboxylic acid ester yields the formula Hl products listed in Table | below.
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A solution of phosgene in toluene (5.7 m., 12.5% phosgene, 0.0073 nol) is
added dropwi se to a stirred solution of pyrrolidine-1-carboxal dehyde (0.76
mL, 0.008 nol) in dry nethyl ene ER®AIBHOBI0 nl) and the 40 resulting
m xture allowed to stir for one hour. A nethylene chloride (20 nlL) solution
cont ai ni ng net hyl 2-(4- )
i sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n-2-yl ) ni;cotinate (2.0 g) and
triethylamne (1.0 nL) is added over a 't m-paute pgrigogd and the reaction
mxture is then allowed to stand at anbi egt tEnperagugeloverni ght. Water
(50 my) is added and the mxture allowed o stir for telr mnutes. The
aqueous phase is separated and the pH adPy& /'8 al55t8 B with a saturated
sodi um bi carbonat e sol ution before extrafgichg itN mMethyl ene chloride. 45
The pH of the separated aqueous phase is adjustbd'td 8 Mith saturated
sodi um bi carbonate before extracting with él(ﬁta'.f dRa® He&hyl ene chl ori de.
The osgani c extracts are conbined, dried af CHNcEnTrat €d under reduced
pressure to give 1.92 g of the title product &hich after recrystallization
froma methylene chloride-hexane nixture has Jp 184_[&r](dec). Elenental
anal ysis indicates the product is obtai nggi ,ccint ai nigfggo.,z H20. 60 55 7
EP 0 231 800 Bl EXAMPLE 3-10 Preparation of benzyf e
10- cardboxy- 5- (di met hyl am no)-2,3- 5 !
di hydr o- 2-i sopr opyl - 2- net hyl - 3- oxo- 5H | MNd&& Gf Zi}:i =4zE3F
i mdazo[1, 5-a] pyridin-6-ium5-ylide 10 [ ERR] Ttéonyl chloride. (7 nmL, 0.096
nol) is added to a stirred suspension of benzyllt2-(4-isopropyl-4-nmnethyl-5-

[&]

(]

20 = ™
[ & -~
R T]

Colis
H

¢

H

LR - -1~

25

Rs

Rs
Colig
CH3
CH3y
CeHs
CHj3
CH3

TABLE 1

OR3
b
11
-(CH2) 5~

CHj
Hj
CHy

CH,
CHj

30

0

N
ol
Y=\ N
[ ]

R 4
4

Ry
Colis

R3

CHj
CH3
CHj
CH3
CH3
CHy

CHj

35

Ra
iPr
iPr
iPr
iPr
iPr
iPr
iPr

(R-isomer)

R

CHj
CH3
CHj
CHj
CHj
CHjy
CH3

4
5
6
7
8
9
10

50

Example



35 o
stiirr

0.021 nol) is added and stirringP P23t80MtBhued for three hours.

X0-2-yl)nigotinate (2.5 g, 0.0071
ing the mxture for five mnutes,

mol) in chloroform (4 nmL). After
N, N- di net hyl formam de (1.51 g,
The reaction

m xture is concentrated under reduced pressure and the residue is treated

W th
anmon
of di

t he aqueois
extracts 3E8peomINolndt

t he
m xtu

i ce.
i (EAMOLE Hxi de and the basic sol uti
et hyl ether.

tatdomr ® 101 0-wan

itle

re hid,Sralewgidin61iym hydeoxide -inner 5@

The pH of the aqueous m xture is adjusted to 8 with dilute

on extracted with several portions

The conbi ned organi c extracts are washed wi th water and

v dimeehylamino nPndiBrdrend-or gani c

e n
S oNEh {04301 21)

Va@?@[lﬁ1éﬁﬁeld 2.91 g of
- et her

LE and substituting the

propriate formam de and (i m dazoli n-2- yI)pyrldlne or qui nol i necar boxylic

aC|d ester yields the formula 11 products listed in Table |
10EP0231 800B1 [ERR] 55

8
10-ca

I sopr opyl

15

25

35

50

EE 0 231
rboxy-5-(dinethy|anino)
- 2- et hyl - 3- oxo- 5H,

HBydr o-
i dazo[ X 34 3lin
_CH{(

bel ow. 45 50 55
800 Bl EXAMPLE 11 Preparation of

i dazo-
3)2

N(CH3)2

KOH/methanol

N(

acid

fHs
7N —CH(CH3) 2

Ne———t==0
CH3) 2

A stirred mixture of the methyl carboxylate ylide (3.5 g, 0.016 mol) and potassium hydroxide (0.84 g,
0.0127 mol) in methanol (50 mL) is heated at 40°C for two hours. After cooling to ambient temperature the
mixture is acidified to pH 4 with dilute methanolic sulfuric acid and then filtered. The filtrate is concentrated
in vacuo and the residue is dissolved in methylene chloride. The organic solution is filtered through
diatomaceous earth and partially concentrated in vacuo to give a small amount of solid having mp 220°C,
which is collected by filtration. Further concentration of the solution yields the title product as the
monohydrate (1.58 g, 44%) which after recrystallization from acetone/methylene chloride/hexanes mixture
has mp 178-183°C. Elemental analysis indicates the product is obtained containing 1.0 H20.

Utilizing the above procedure and substituting the appropriate carboxylate ylide yields the formula |

compounds listed in Table Il below.

10



[1,5-a] pyridin-6-ium hydroxide inner salt [ERR] 20

KOH met hanol acid [ERR] 30 A stirred m xture of the nethyl carboxylate
ylide (3.5 g, 0.016 nol) and potER9i23h800/Bf oxide (0.84 g, 0.0127 nol) in
nmet hanol (50 nL) is heated at [err] for two hours. After cooling to ambient
tenperature the 35 mxture is acidified to pH 4 W|th di lute methanolic
sulfuric acid and then filtered. The fl|tl’<ﬁtc€ IS conaentrate:d in vacuo and
the residue is dissolved in nethyl ene chl G:fl'\ile The a:rganl c-csol ution is
filtered through di atomaceous earth an partl ally concentrat ted in vacuo to
give a small anount of solid having whi chk s col | &t ed by
filtrltion. Further concentration of e soI ut°|‘on Vi Efds the title product
as the nonohydrate (1.58 g, 44% whi o after recrys'talllzatlon from

acet one/ met hyl ene chl ori de/ hexanes mi x{@r & @ --hasmp~ 178-[&rr]. El enental
amal ysis indicates the product is obtalfed containing 1.0 H20. Utilizing
the ahove procedure and substituting the appropriate carboxylate ylide

yields the formula | conpounds listed in 'I:abl eerll bel~ew.-. 45 50 55 10 EP
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EP 0 231 800 Bl ‘EXAMPLE 19 Postenergence herbicidal eval uation of test
conpounds 5 The postenergence herbicidal activity of the conpounds of
the present invention is denonsEP&x231 800 Blthe fol |l owi ng tests, wherein a
“variety of nonocotyl edonous and dicotyl edonous plants are treated with test
conpounds di spersed in aqueous acetone m xtures. In the tests, seedling

pl ants Qﬂyﬂ;ﬁdﬁm injiffy flats for about two weeks. The test conpounds are
di spersg i n 50/ mxtu es cont ai ni ng 0.5% TWEEN err] 20, a
pol yoxyeERPPE JPROUAHr f act ant of Atlas Cheni cal

! ndu%t ri e?h J&%E\s%fggﬂcglhgrgt ldg‘l ac{ﬂ/#? oftth%y Xon]ip%ur%g %Hhs'?re Q\? msé:”ﬂ V'Q gﬂﬁ&nsﬁi Og}] ts
et

016 Koy 0

Yine i

through:oﬁ,p Eneaqg&ﬁé {OH%E\ ure sé%@%w%%ed grﬂiﬁfg ﬁﬁ@ ear ed
i in%o ni 5

ispd
Alter S&B@Wﬂn@ Qpeel& PhePle@ domp&iings R
for in e &hylent @6rBN TAUnSIRatd\surctsr® BV ARIRE CRéMAtal ﬁﬂ&%ﬂ@%&ﬁncnent

pr aCTrd Ctﬁn‘éntltftb 9!‘&1 Shb e&dilralfaht\bﬁaﬁt&ﬁ}edﬁ% kgtd 10lkg pbraaELES Bl aw%%mﬁ&ﬁ@hhdh&pﬂie@&t S are
exan nefle gl thduta sHedytioghie Gpelatingtdh @0 psid 1o 8 peMislomiieR M. ABCspRing\Whe pldhes dat a
obt ai nedle pladdd lof gR6MhOGEs ibBnchéddn@ alelchrod &k Mhe Ushal kel GofyiGrsarate with conventional

% Di f f ejrexinboiise pracBceWEdmIi60 10 five aveblisaiér tldatmemtinth€ Sdediing plants are examined and rated

0 20  according to the-rating systelrl poviclel Beldw. The data obtained are recorded in Table 1l below.

1 -1 2 - Slight effect 11 -
25 3 . !Vbd rate ertecl Rating System % Difference in Gr h 26 - 40 5
- Definite|linjury fromthec,,ec 60 6 -
Her bi ci dal |-effeet- 45 25
7 - Good hpPpoNep#pst ef fect 0 74 - 90
% 1 - Possible effect 1-10
2 - Slight effect 1-25
3 - Moderate effect - 26 - 40
5 - Definite injury 41 -60
6 - Herbicidal effect 61-75
25 7 - Good herbicidal effect 76 - 90
8 - Approaching compilete kill 91 - 99
9 - Complete kill 100
4 - Abnormal growth, that is, a definite physiological malformation
but with an over-all effect less than a 5 on the rating scale.

30

In most cases the data are for a single test, but in several instances, they are average values obtained from
more than one test.

§0

55
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8 - Approaching -conpl-ete kill 91 - 99 9 -
Coipl et'e kil l 100 4 - Abnor mal
growm h, that is, a definite physiEl ®@3téd0Bml formati on but with an over-all
effect less than a 5 on the rating scale. 30 In nost cases the data are for
a single test, but in several instances, they are average val ues obt ai ned
fromnore than one test. 35 40 45 ﬁ&.téﬁec;baum EP O 231 800 B1 Pl ant SpeC| es

Used Barnyar dgrass ( Edh Iléalijnk;la,rlgrhls(sf e u( ¥ U, ; e 1 ot ai | (Setaria

viridis) 5 : ge (Cyperus rotundus
L.) W]/d Cats ( Avgnaresnd Q Juidis ropyron repens)
Fi el d Bi ndweed ( Convolyy, ng b ﬁ:ée)’%e a‘ﬁvs ; t':i"-"d l'e?bur ( Xant hi um
pensyl vani cum 10 Quackgrass (Agropyron eﬁg)ng gllory (I ponmoea
pur pur ea) Field Bindweed | (Convolvulus arvensis L.)

Cocklebur (Xanthium pensylvanicum)

10 Morningglory {lpomoea purpurea)
Ragweed (Ambrosia artemisiifolia)
Velvetleaf {Abutilon theophrasti)

15

L/; 20
25
30
35
40
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50
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Ragweed . tArbrosia artem siifolia) Velvetl eaf (Abutilon
t heophrasti) 15 20 26 30 36 40 46 60 55 13 EP 0 231 800 Bl [ERR] 40 45

55 14  EP 0 231 800 Bl [ERR]  EP 0231800 B1
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TABLE 111 (Continued)

PUST-EMERGENCE TESTS -- RATES IN KG/HA

SIDA TLEAF

RAGHE PRIKY VELVE

RY SP MUSTD ED

GRASS INDID EBUR

SEDGE OATS

BARNY LARGE GREEN P NUT HILD QUACK FLO B COCKL HMRNGL NILD
ARDGR CRAB  FOX

RATE

Example Number
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EPO231 800B1 [ERR] 10 50 55 18 EP 0 231 800 B1 EXAMPLE 20 Preenergence
her bi ci"dal eval uati on of test conpounds 5 The preenergence her bi ci dal
activity of the conpounds of thEPPr23380@Binvention is exenplified by the
following tests in which the seeds of a variety of nonocotyl edonous and
di cotyl edonous plants are separately mxed with potting soil and planted on
top of approximately one inch of soil in separate pint cups. After

pl anting, the cups aref§dr apede wit hebk@=sel Xt 28 aque@iss acet one sol ution
cont ai ni ng test conpoud# {i noste fMci BAC ‘GlantT Ty to provide the equival ent
of a?out 0.016 to 10 kggper hectare of test 10 conpound per cup. The
treated cups are then iced on greenhouse benches, watered and cared for
in accordance with conventional greenhouse procedures. Fr omfour to five
V\Q?(S after treatnent, ¥t he toa6d seareckarari nated=and egde cup i s exanined
an

rated accordi ng to&@he ratdng sYSeat set®*T8 th above. The herbi ci dal
profj,ci ency of the actiwe ingredients of the present invention is evident

fromthe test resultg @fiich are recorded in Table IV bel ow. Were nore than
one test is involved§fdr a given conmpound, the data are 15 averaged. 20 25
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TABLE 111 (Continued)

.EP 0 231 800 B1 [ERR] 40 50 55 20
40 45 50 55 21

POST-EMERGENCE TESTS -~ RATES IN KG/HA

SIOA TLEAF

RAGUE PRIKY VELVE

RY SP MUSTD ED

MRNGL WILD

QUACK FLD B COCKL
SEDGE OATS GRASS INUID EBUR

BARNY LARGE GREEN P NMUT MILD
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ARDGR CRAB
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EP 0 231 800 Bl {ERR].. 30 22 EP O 231 800 Bl [ERR] 40 45 Clains 55 O ains
for the contracting States: BE, CH DE, FR, GB, IT, LI, LU NL, SE 1.
(2-im dazolin-2-yl)pyridi ne and Eig 281180a81ar boxyl i c acid and ester inner
salts and ylides, having the structure 23 EP0231 800B1 6 [ERR] 40

ES! ccece e=ccee
g2 O™ M~ coocene
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5 §§
| £ | ccees cceace
N Sp! vnccec ovwwes
10 af
§ e
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 Et
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» afi °2cee =eccee
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Clainms 55 Clains, for.the contracting States: BE, CH DE, FR GB, IT, Li,
LU, NL,” SE 1. (2-imdazolin-2-yl)pyridine and quinolinecarboxylic acid and
ester inner salts and ylides, haBm@23h80033t ucture EP 0 231 800 Bl [ ERR]
15 wher ein Y and Z are each hydrogen or alkyl [err], and when taken

t oget her and Z may forma ring, in which YZ are represented by [err]
where n gﬂéﬁfﬁteger of 3 or 4, or [err]; [err] and R2 are each al kyl
[err]; [grr I _ 1 ester of the acid; 20 [err]
and [ errFres SR NeDIgy pvady '- or, when taken together may form
a GCs Oﬁr [er l X Oeatltlek erb 9a ctivi err ou%c?sd nt ven n exgl ifi J by the

Optl ca ﬁ I’ 6a 6%2\ p?ants are
10-car bo a te | 5'931! so:l in parte int
rrg’_t/hyl pa n. ps dro s ra l’:&érﬁ Tuti faMnb gstan
the mnt%luant- tGCHmHUQGL r&nﬁ% 'dﬂQ u?o@'l@tth ol kgTBor Webtarb of tost

0- car b@x}éﬁ 3!7 ehlé . ane? tréatddupd 6n1:hes, watered and cared for in

pyr rol i didt¥damcs Wit éanc&\mhn%reeahouée p?&ceumsdaa.a faur frfide buks bftbr Barhehttfe tydtd ¢ and
the R i s@mihatddn@idesath cibis ékamifiod 8tPRLA Chedtbdingl @I the) rdtify SystimiTset frhnabidve. Ihe

0- car boxyerbicidall protdidagy 6t e @five 2ngded@htl Ykhe présentSioyahitidp ¥8 evident from the test results which

nmet hyl - 3are xsvofibl inrMabia 0 palow. Wherd, niidre than cr@zadt is, ibvolgdoigr a givarGoompaund,-thd datkearand

t he Ri16 sewwmped hereof. 5. A conpound according to Claim1l,

10- car boxy- 5- (di et hyl am no) - 2- di hydr o- 2-i sopr opyl - 2- net hyl - 3- oxo-

S5Him dazo[2'1': 4, 3]imdazo[ 1, 5-a] pyridin-6-ium hydroxi de inner salt and
the R isoner thereof. 35

20
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6. A conpound according to Claimi1,
10- car boxy- 5- (di et hyl am no) - 2- di hydr o- 2-i sopr opyl - 2- net hyl - 3- oxo-
5H i m dazo[2'1': 4, 3]imdazo-[1, 5- %r%‘&oﬂﬂd-i um hydr oxi de i nner salt and
the R isonmer thereof. 7. A conpound according to Caiml1,

10- car boxy- 5- (di net hyl am no) - 2- di hydr o- 2-i sopropyl - (2, 8-di net hyl )- 40

3- 0x0-5H i m dazo[ 2' 1" :4§§§m’,dmi 1, 5 a] pyrigd §ig §-i um hydyoxi de inner salt
and the R isoner thereos preeAdibt hod for cendddhiaof NMormesot yl edonous and
di cotyl edonous annual, pgrennial and aquatic plant species conprising:

appl yi ﬁg to the foliage&gfiFaid plantstor to soil or water containing seeds

or ot her propagating organ's thereof, & herbicidally effective amunt of a
conpound havi ng a Strucgurig ¢ 43.2Q 55 L4 E2.Q 231 800 Bl [ERR] 15
[err] 8pde{¢ééEeare as defiaddadeclaimés 9. A nethod

wherein 'y, Z,
accorgyng to Caim8 V\:hEéQin [err] is [err] alkyl; 20 [err] IS
[err] alkyl; [err] 4 sgaydrogen, netleyl or benzyl; [err] is [err] alkyl;
Rs is [err] alkyl & f)ﬁenyl; and whén R4 and [err] are taken together,
they may representedd egs} «@d QaLKYl w 25 ouool 1S JWGrogen or [err]
| ower al kyl ; % §ricdddmaes o Kucees e
»
5 E oo
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Z is hydrogen;. and.when taken together Y and Z may forma ring
represented by [err] or [err] 10. A nethod for the preparation of
(2-imdazolin-2-yl)pyridine and &R ®©23180RY boxylic acid and ester inner 30
salts and ylides, having the structure: [ERR] 45 wherein Y, Z, [err] and
[err] are as defined in claim1; Conprising reacting an im dazolin-2yl
pyridine or quinoli necamh.o-xyl ic acid ester Of && Car banegl pyri di ne
or qui nol i necar boxylic aﬁl‘.ﬁd' eGSRt IR @R appsexd mat el y°Bqui nol ar anmount of
a Vil snei er reagent and”8ptionally treating the resulting product wth
al cohol i c base, followellgdy acidification and isolation.of the product. 50
Clainms for the follow ng®dontracting States: AT, ES, GR 1. A nethod for the
preparation of (2-im daz,ola n-2-yl)pyridine apd quinoliaecarboxylic acid and
e%ieR i nner salts and yBides® cgrcpduleiugl strg@dire 55 *« EP 0 231 800 Bl

] 10 15 wher ei n“‘Y angi Z are each hydrogen or alkyl [err], and when
taken ihogether, Y and Zgialy forma ring, in which YZ are represented by
[err] where n is an @tg@er of 3 or 4, or [err]; [err] and R2 are each

al kyl [err]; [err] i€ H,Qr, [err] represents an ester ok the acid;
gw i
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20 . R4 and [err] are each [err] al kyl or phenyl, or, when taken
together, may forma [err] or [err] cycloal kyl; and when [err] and [err]
are not the sane, the optical |iERG@8t80NBTeof; Conprising reacting an

i mdazol i n-2yl pyridine or quinolinecarboxylic acid ester or a carbanoyl -
pyri di ne orquinolinecarboxylic acid ester with an approximately equi nol ar
anount of a Vilsneier 25 - reagent and opf Lanal I'y treatl ng the resulting
product w th al cohol i c§Rat -sez"f ol | o@eﬁcﬁ by acsdinfd cat i on,.and i sol ation of the
product. 2. A nethod aBeording to Claim1 for preparing nethyl

10- cgr boxy- 5- (di et hylam .no) 2, 3-di hydr o- 2-

i sopropyl - 2- net hyl - é&-@H—I m dazo[2',1 ':4,3]-imdazo[1l
, 5-a] pyri di n- 6- |um5 yFide and the R isoner 30 thereof. 3. A nethod
aggordl ng to Claim1 f§r ,preparlng"" ,,_,,,- ]

met hyl - 10- car boxy- 2, 3- eh:ydf’d’-z |sopr opyI 2- met hyl - 3- ox0- 5-(1

-pyrdgol i di nyl)-5Hi mda 0[2 1':4,3]-imdazo[1l ,5-a]pyridin6-iumb5-ylide
and the R isoner thereff.i 35 4. A et hod accor di ng to Claim1 for preparing
benzyl 10-carboxy-5-§ d¥ t hyl ani no) - 2, 3- di hydr o- 2-

i sopropyl -2-nethyl - %o @ oHeiam dazog 8, 1': 45 i dazof285-a] pyri di ne6-i um
5-ylide and the R iso it hereof . 5°°A met hd accordl% “fo daim1 for
prepari ng 10-car box 5 d| met hyl am no) 2-di hydro- 2-i sopropyl -2- 40

met hyl - 3- oxo- 5H i m £ §§2: 1':4,3]imdazo[ 1, 5-a] pyridi n-6-ium hydroxi de
inner salt and the nfer thereof 6. A nethod according to Cdaim1l for
preparing 10-car boxy‘ Sugdi ety | am nep-<2- di hyrR ®=2- i sopeepsy| - 2-

met hyl - 3- oxo- 5Hi mi GB.ZSEZ 1'e:ed, 3] i nFdazo-[ 1,5~ Al'pyri di A& i um hydr oxi de
ianéf salt and the I§|som3r 45 thereof. 7, A method _according to Claim1

for preparing 10- ﬁogif i5- rret hy&f no) - ?:dbhtydro 2,|.sppr opyl - (2, 8-
di et hyl ) - 3- oxo- 5§| 352:0[ :4,3]1mdazo-[1, 5-a] pyridi n-6-ium hydroxi de
i nner salt and thu i soner tﬁereof.,.SD 8. denw hod fee«ontrol of
nonggot yl edonous g] dggdtylaadonous»»amual 'p'e!“é‘nnl al seP aquatic pl ant
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speci es conprising: applying to the foliage of said plants or to soil or
wat'er contai ning seeds or other propagating organs thereof, a herbicidally
effective amobunt of a conpound havgpg 2318bg B§t ure: 55 26 EP 0 231 800 B1

[ ERR] 15 wherein Y, Z, [err] and Rs are as defined in claiml. 9. A
met hod according to Claim8 wherein [err] is [err] alkyl; R2 is [err]
al kyl; 20 [err] i s hydrogen, lgeghmteogebenzyl ;. R4 is [err]

al kyl; Rs is [err] alkyl or phenyl; &xf4 and Rs are taken
together, they may represented [err] c;LcIoaI kyl; Y is hydrogen or [err]
| ower al kyI 25 Z is hydrogen; egmd when taken together Y and Z may

forma¥%ing represented by [err] or [eIEr"] Pat ent anspr Uche Pat ent anspr Uche
fU folgende Vertragsstaaten: BE, CH kE, . FR, GB | Tr, LI LU, NL, SE 30 1.
| nheye (2-1m dazolin-2-yl)pyridin- und aohi nglSdgar bonsi ure- und Ester- Sal ze

und -Ylide der Struktur OO0R3 s
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Claims
55 Claims for the contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. (2-imidazolin-2-yl)pyridine and quinolinecarboxylic acid and ester 'inner salts and ylides, having the
structure

23



2 40 ->* t, . ' t
y~~~~~~2-R N R4 R _ Rf 45
| EP 0 231 800 B1 1l worin Y und Z
jeweils Wasserstoff oder G -Cs -Alkyl sind und Y und Z zusamrengenonmen
einen Ring bilden konnen, in dem YZ durch -(CH2)n-, worin n eine ganze Zahl
von 3 oder 4 ist, oder durch -(CH)4- 3. oaseprasentlert ist; R und R2
sind jeweils G -C4-Alkyl; Raist Ho { C®®Rar eprasentiert einen Ester der
SMure; R und Rs sind jeweils G -C4- Alkyl oder Phenyl oder,
zusanmengenommen, k6nnen sie ein Cs- ¢r Cs-Cycl oal kyl bilden; 55 und,
wenn und R2 nicht gleich sind, di pti schen | soneren davon. 2. Eine
Ver bi ndung nach Anspruch 1,

t hyl - 10- car boxy- 5- (di net hyI am no) - $§4d|~hytdéo 2-i sopropyl - 2-

met hyl - 3- oxo-5H-i m dazo[2',1':4,3]-imgdazo[1, 5-a] pyridin-6-ium5-ylid und
das Ryd sonmere davon. 27 C L111 1l EM;lll 111111 EP 0 231 800 BI 3.
Ei ne Ver bi ndung nech Anspruch 1, g

ur
) lb.

Met hyl - 10- car boxy- 2, 3- di hydro 2-i s8propyl L 2- ppt hyl - 3- oxo- 5- (1- pyr -
rolidinyl)- 5H-|mdazo[2' 2 4, 3]-||E|(g¢[3"5¢al pyridin-6-ium5-ylid und das
R-1sonere davon. 4. Elne Verbi ndun nacr'] Anspruch 1,
Benzy¥s 10- car boxy- 5- (di et hyl ami no% ig-:dl hydr o- 2-i sopropyl -2- 6
net hyl - 3- oxo- 5H i mi dazo[ 2', 1' : 4, 3] -,i B8dzo[ 1, 5-a] pyri di n-6-i um 5-ylid und
das R-Isonmere davon. 5. Elne Verbindua nach Anspr uch 1, inneres 1
0- Car boxy- 5- (di met hyl am no) - 2- di hyw cag-l s.-qp.tppyl
met hyl - 3- oxo- 5H i m dazo[2' 1' : 4, 3] -|;-_m"d'ézo[ 1, 5-a] pyrl di n- B-i um Hydr oxi dsal z
und; d¥s R-1sonere davon. o w 83! ccee
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Clalms
s§5 Claims for the contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. (2-imidazolin-2-yl)pyridine and quinolinecarboxylic acid and ester inner salts and ylides, having the

structure
N OO O A
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o 6. Elne Verbjndung nach Anspruch 1, inneres

10- Car boxy- 5- (di et hyl ani no) - 2- di hydr o- 2-i sopr opyl -

met hyl - 3- oxo-5H i m dazo[ 2' 1' : 4,0 0i281 8@B] 1, 5- aj pyri di n- 8-i um Hydr oxi dsal z

und das R-lIsonmere davon. 7. Eine Verbinduhg nach Anspruch 1, inneres

10- Car boxy- 5- (di met hyl am no) - 2- di hydr o- 2-i sopr opy!l - (2, 8-

' dazo[2'1': 4, 31-i mi dazo[ 1, 5- a] ppn®di n- 6-i um Hydr oxi dsa
| z und das R-Isgnere’ da- i von. 8 Ein Verfahrgn zur KontRpIIe

ei nkei nbl attri lttriger, j~hrliche#e NJeR,bzZW.

W nterharter -Arten unfassend: uf bri ngeh &f das

Bl at t wer k degr Pf lfanzen oder den Bodeny. d_L_ooder das
Sanmen ent hal t Fort pf | anzungsor - Ne e ner herbi zid
i r ksanen Menge lel*hgr Verbi ndung mit einer -Struktur 252

t 2730 z [4 \ Nd<
11 4 /% 35 worin Y. Z, Rl, R2 Ra;él\)ﬂd R5 die gleiche

Bedeut ung haben Fide m%‘nspruch 1. 9. Verfahren nachR nsprit®h 8, worin R
ein C-CA-Alkyl ist, Rg ein C -C4-Alkyl ist, R3 Wasserstpff, Methyl 40
oder Benzyl ist, R4 ein Cl-C4-Al kyl ist, R5 ei n G -C4- Al kyl oder Phenyl i st
und, wenn R4 und R5 zusammengenomren werden, sle Cs -s-Cycl oal kyl
reprasentwhereim kénnen, Y Wasserstoff odor Cl-C4- N ederal kyl ist, Z

Wasser st of f Yiagd Zaredeacknbyedrogan ermtkylZCthsmﬁnﬂlngbmmemmﬂd@K may [fames fingrin Ri ng
bi | den kowrraYZ Wﬁpfdw@ﬁbvg Zw)whef‘b%l@ra"m(eaﬂ)qm OTrbBH@‘Bnit iert ist. 45 10.
Ver f ahren z&netReyresackaky 5nCtinner en (2- 1 ni dazol i n-2-yl ) pyridin- und

Chi nol | ncar 5o fdheiGOORy hprosentsAn. estergf sheciding - vl i den der Struktur 50 .65

R+ and Rs are each Ci-Ci alkyl or phenyl, or, when taken together, may form a Cs o
\/ cycloalkyl
and when Ri and Rz are not the same, the optical isomers thereof.

2. A compound according to Claim 1 methyl 10-carboxy-5-(dimethylamino)-2,3-dihydro-2-isopropyl-2-
25 methyl-3-oxo-5§-imidazo[2',1':4,3]-imidazo[1 ,S-E]pyridin-s-ium-s-ylide and the B_ isomer thereof.

3. A compound according to Claim 1 methyl 10-carboxy-2,3-dihydro-2-isopropyl-2-methyl-3-o0x0-5-(1-
pyrrolidinyl)-5ﬂ-imidazo[2',1':4,3]-imidazo[1 ,5-3 JpyridinB-ium-5-ylide and the _F_l isomer thereof.

30 4. A compound according to Claim 1 benzyl 10-carboxy-5-(dimethylamino)-2,3-dihydro-2-isopropyl-2-
methyl-3-oxo-5§-imidazo[2',1':4,3]-imidazo[1 ,5-g]pyridin6-ium-5-ylide and the 5 isomer thereof.

5. A compound according to Claim 1, 10-carboxy-5-(dimethylamino)-2-dihydro-2-isopropyl-2-methyl-3-oxo-
Sﬂ-imidazo[2'1 ":4,3]imidazo[1 .5-9_]pyridin-6-ium hydroxide inner salt and the E isomer thereof.
35 -
6. A compound according to Claim 1, 10-carboxy-5-(diethylamino)-2-dihydro-2-isopropyl-2-methyl-3-oxo-
Sﬂ-imidazo[2'1':4,3]imidazo-[1 ,5-_a_]pyridin-6-ium hydroxide inner salt and the R isomer thereof.

7. A compound according to Claim 1, 10-carboxy-5-(dimethylamino)-2-dihydro-2-isopropyl-(2,8-dimethyl)-
40 3-0xo-5§-imidazo[2‘1':4,3]imidazo-[1 .s-g]pyridin-s-ium hydroxide inner salt and the 5 isomer thereof.

8. A method for control of monocotyledonous and dicotyledonous annual, perennial and aquatic plant

species comprising: applying to the foliage of said plants or to soil or water containing seeds or other
propagating organs thereof, a herbicidally effective amount of a compound having a structure:

§0
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EP 0 231 800 Bl :00R3.5 K> NH
N~~~ N 10 R4 : R R4

R5 worin Y, Z, R, R2, R3, R4 un®EP®23i 80PB%ki che Bedeut ung haben wie sie in
Anspruch 1 angegeben ist, unfassend die Unrsetzung ei nes

| m dazol i n-2-yi-pyridins oder Chinolincarbonsaureesters oder eines

Car banmoyl pyri di ns odor Chinolincarbonsaureesters mt eingr etwa aqui nol aren
Menge eines Vils OQ‘{ 35Reagenz und wahl wei ses Behande§f2des erh :

Produktes mt alk cher pgse, gefolgt mt 20 & nem An n und
| solieren des Pr tes. sprUche fUr fol geng Y "2n: AT,
ES, 1. Verfalren,Jzum n von inneren (2-Im ' ) pyri din-

und Chi nol i ncqu und {Est er- 25 Sal zerY=eng\ | AR =&t r ukt ur

-C%’F%NSSR R5 ’T _YRQ RS I

Z
. 10 Z Il 40 worin Y und Z/')e\e\ils Wasser st of f
oder Cl -Cs -Alkyl sfnd™ad Y und Z zusamrengenommen eRgen RRgg bil den
ch -

konnen, in dem YZ ¥H2),-, worin n eine ganze Zahl gP 3 oder 4 ist,
oder urch -(CH) 4- reprggentiert ist; Rl und R2 sind jeweil B-ca-A kyl ;
45 Rs ist H oder COORs reprasentiert ei nen Ester der Saure;

15 _
wherein Y, Z, R1, Rz, Rs, R: and Rs are as defined in claim 1.

9. A method according to Claim 8 wherein
Ry is C1-Cs alkyl;
.. 20 Rz is Ci-Cs alkyl;
N~ Rs is hydrogen, methyl or benzyl;
Rs is C1-Cs alkyl;
Rs is C1-C4 alkyl or phenyi;
and when Ry and Rs are taken together, they may represented Cs-Cg cycloalkyl;
25 Y is hydrogen or G1-Cs loweralkyl;
Zz is hydrogen;
and when taken together Y and Z may form a ring represented by -(CHz)s- or ~(CH)s-.

10. A method for the preparation of (2-imidazolin-2-yl)pyridine and quinolinecarboxylic acid and ester inner

80 salts and ylides, having the structure:
00R3
1 1
35 d s N —R2 R2
{
-\
N
v
> e AN
R4 Rs R4 Rs
11 ' III
45

wherein Y, Z, Ry, Rz, Rs, Rs and Rs are as defined in claim 1; Comprising reacting an imidazolin-2yl
pyridine or quinolinecarboxylic acid ester or a carbamoylpyridine orquinolinecarboxylic acid ester with
an approximately equimolar amount of a Vilsmeier reagent and optionally treating the resulting product
with alcoholic base, followed by acidification and isolation of the product.
50
Claims for the following Contracting States : AT, ES, GR

1. A method for the preparation of (2-imidazolin-2-yl)pyridine and quinolinecarboxylic acid and ester inner
salts and ylides, having the structure
]
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R4 und Rs sind j.eweil.s Cl-C4- Al kyl oder Phenyl oder, zusanmengenommen,
kénnen sl e ein C5- odor Cs-Cycloal kyl bilden; und, wenn R und R2 nicht
gleich sind, die optischen | sonBP&R3A&0OBI unfassend di e Urset zung ei nes

| m dazol i n-2-yl - pyridins oder Chinolincarbonsaureesters oder eines 50

Car banoyl pyri di ns oder Chinolincarbonsaureesters mt einer etwa | quinolaren
Menge eines Vil sagigr- Reagenz und wahi wei ses Behan 'ngodes er hal t enen
Produktes mt al oBi schery Base, gefolgt mt einem auern umg I'solieren
des Produktes. ' n nach Anspruch 1, z rst 'Nsc_v_ﬁn

Met hyl - 10- car bpXy- b~ @i no) - 2, 3-di hydr o- 2
2-1sopropyl 2- t i1 - I—I-im'dazo[2',1':4,3'ti -a]l gyridin-6-ium
N 3 NETT f ahren

-5-ylid und’ on. 29 EP 0 23
ng;:/h Anspruch 1,|ze&nfHerstellen von

MeET hyl - 10O car box&- 2, 8- di hydr o- 2-i sopr opyl - 2- Z /‘}}a

nmet hyl - 3- oxo-5- (1-yrNQl i di nyl )-5H i m dazo[2',1": 4, 3]-#m thazo[ 1, 5-a] pyridin
-6-ium5-ylid uncRélem ®S|1so- neren davon. 6 4. Ein Reer f aft®n nach
Anspruch 1, zum Her st lll en von 111

Benzyl - 10- car boxy- 5- (di"net hyl am no) - 2, 3- di hydr o- ,
2-isopropyl - 2- et hyl - 3-oxo-5Hi m dazo[ 2',1': 4, 3]imdazo[ 1, 5-a] pyridin-6-ium
-5-y#5 d uneerelem R-| soneren davon. 5. Ein Verfahren nach Anspruch 1, zum

Her st el | en WodiZasepashmhydiogen o C6Cq; @ndrehen yakemiogather, X and i maygormygring, in

2- i sopr opYhichYgie represented oy -(GHp)i- whera 2 ¢ apintegeuof §1or fiof (G4, 5- aj pyri di n-6-i um
Hydoxi dsal z Ryffd Befip pech 8! GyiSeien davon. 6. Ein Verfahren nach Anspruch 1,
zum Her st el |fa# WrF‘??ﬁaé?pé?@éwaaf L35idy i et hyl ani no) 2- di hydr o- 2-

i gopflopy! cz‘y2c ‘Tl"ﬂﬂ‘- ¥o 5 51t Rl ok ohgvhen; taleg Joasiner Slaé]'%?r?(ﬁrﬂré:l‘i um Hy
dr ox| dsal -

and"?/&en 1e éﬂd%z Ia?eon_ot the same, the optical isomers thereof;
Comprising reacting an imidazolin-2yl pyridine or quinolinecarboxylic acid ester or a carbamoyl-
pyridine orquinolinecarboxylic acid ester with an approximately equimolar amount of a Vilsmeier
25 reagent and optionally treating the resulting product with alcoholic base, followed by acidification and
isolation of the product.

2. A method according to Claim 1 for preparing methyl 10-carboxy-5-(dimethylamino)-2,3-dihydro-2-
isopropyl-2-methyl-3-oxo-5H-imidazo[2',1':4,3]-imidazo[1,5-a]pyridin-6-ium-5-ylide and the R isomer
30 thereof. - - -

3. A method according to Claim 1 for preparing methyl-10-carboxy-2,3-dihydro-2-isopropyl-2-methyl-3-
ox0-5-(1 -pyrroIidinyl)-SE-imidazo[Z',1 ':4,3]-imidazo[1 ,s-g]pyridin6-ium-5-y|ide and the E isomer thereof.

35 4. A method according to Claim 1 for preparing benzyl 10-carboxy-5-(dimethylamino)-2,3-dihydro-2-
isopropyl-2-methyl-3-oxo-5§-imidazo[2',1':4,3]-imidazo[1,5-a]pyridin6-ium-5-ylide and the R isomer
thereof. - -

5. A method according to Claim 1 for preparing 10-carboxy-5-(dimethylamino)-2-dihydro-2-isopropyi-2-
40 methyl-3-oxo-5H-imidazo[2'1":4,3]imidazo[1,5-a]pyridin-8-ium hydroxide inner salt and the R isomer
thereof. - B -

6. A method according to Claim 1 for preparing 10-carboxy-5-(diethylamino)-2-dihydro-2-isopropyl-2-
methyl-3-oxo-5H-imidazo[2'1":4,3]imidazo-[1,5-alpyridin-6-ium hydroxide inner salt and the R isomer
45 thereof. - - -

7. A method according to Claim 1 for preparing 10-carboxy-5-(dimethylamino)-2-dihydro-2-isopropyl-(2,8-
dimethyl)-3-oxo-5H-imidazo[2'1":4,3limidazo-[1,5-a)pyridin-6-ium hydroxide inner salt and the R isomer
thereof. - B -

50

8. A method for control of monocotyledonous and dicotyledonous annual, perennial and aquatic plant
species comprising: applying to the foliage of said plants or to soil or water containing seeds or other
propagating organs thereof, a herbicidally effective amount of a compound having a structure:
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76 meren davon. 7. Ein Verfahren nach Anspruch 1, zum Herstellen von

I hner em 10- Car boxy- 5- (di net hyl am no) - 2- di hydr o-

2-i sopropyl - (2, 8-di net hyl ) - 3- oxoEBI8-23%i88@Bd[ 2' 1' : 4, 3] i m dazo[ 1, 5- a] pyri di n-
6- i um Hydr oxi dsal z und dem R-Isoneren davon. 20 J' 8. Ein Verfahren zur
Kontroll e einkeinblittriger und zwei kei nblattriger, jfhrlicher,

nmehrj ahriger bzw. winterharter und WAsserpfl anzen- Art das

Auf bri ngen auf d @Rt t ver k, der genannten Pfl anzen oder
Wasser, der oder Hlt oder auf andere fdgr R2 gane
ei ner _herbi zi d di ner Ver bi ndung ni t} ei 3 25 0093
2~~~ Y- . -R 30
| 35R4 R5 Y- " ' . R5 tl

® [1i.40 wor i n Z Ri., R2, Ra, R4
UM Rs di e gl ei chg Begeutung haben wie in Anspruch 1. 9 f ahren nach
Ansprych 8, worin R/ZeMNg C -C4-Akyl ist, R2 ein Cl - Alkyk I st,
Wasserstof f, MethyRgqoder RBenzyl ist, R4 ein G -C4-A kyI i st ei n

C - C4- Al kyl oder Phenyl #st und, wenn R4 und Rs zusam‘rengerﬁrﬁmn wer den,
sie Cr-GC Cycl oal kyl repr~sentieren kénnen, Y Wasserstoff oder Cl-C4- 45
Ni ederal kyl ist, Z Wasserstoff ist und, wenn Y und Z zusanmengenonmen
wer devs, si @haeim¥Z, Ry, B, Rdend Rearenasrdefinge in offim ¢&h - (CH2) 4- oder -(CH)s-
reprasentiert ist. Revendl catl ons Revendl catl ons pour les Etats

cont r act&nidneor gegerding taplaim@whein, FR GB, IT, U, LU, N, SE 50 1. Sels
i nternes et ur@s?"@*a@"des (2-imidazolin-2- yI Ypyri di ne et

qui nol ei necaffbox I%'(?ﬂé%y'et d esters de coux-ci, de fornule:
. 20 Rs is hydrogen, methyl or benzyl;

N~ R:e  is C1-Cs alkyl;
Rs is C1-Cq alky! or phenyl;
and when R and Rs are taken together, they may represented Cs-Cs cycloalkyl;
Y s hydrogen or Ci-Cs loweralkyl;
25 Z is hydrogen;
and when taken together Y and Z may form a ring represented by -(CHz)s~ or -(CH)s-.

Patentanspriiche '
Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI LU, NL, SE

1. Innere (2-Imidazolin-2-yl)pyridin- und Chinolincarbonsdure- und Ester-Saize und -Ylide der Struktur

45 ) I : : 111

worin Y und Z jeweils Wasserstoff oder C;-Cs-Alkyl sind und Y und Z zusammengenommen einen Ring

bilden k&nnen, in dem YZ durch -(CHz),-, worin n eine ganze Zahl von 3 oder 4 ist, oder durch -(CH)s-
50 reprédsentiert ist;

R; und R sind jewsils C1-Cs-Alkyl;

R; ist H oder COOR3 représentiert einen Ester der Saure;

Rs und Rs sind jeweils Ci-C4+-Alkyl oder Phenyl oder,

zusammengenommen, kdnnen sie ein Cs- oder Cs-Cycloalkyl bilden;
55 und, wenn R; und Rz nicht gleich sind, die optischen Isomeren davon.

2. Eine Verbindung nach Anspruch 1, Methyl-10-carboxy-5-(dimethylamino)-2,3-dihydro-2-isopropyl-2-
methyl-3-oxo-5H-imidazo[2',1":4,3]-imidazo[ 1 ,5-3]pyridin-6-ium-5-ylid und das E-Isomere davon.

* [ L M s *
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55 30 C 1111111-11! S111111 EP 0 231 800 Bl OCR3
02 S * ] 10 to ~~R R
4 R4 |11 I1EPLG2318000Bhs | esquelles Y et Z
representent chacun un atone d' hydrogbne ou un groupe alkyle en G -Ce, et
Y et z peuvent fornmer ensenble un cycle, auquel cas YZ repr6sente un groupe
- (CHz) - | Eigp \éﬂ'%i’ﬂﬂ"%?ﬁ%ﬁﬁpé&?h_ggﬂ?‘%‘ CaRPxY2,3- de?y'g?ﬂﬂ@}@m oS-yt R2
r epr 6sent BFVEREIRI¢AIA 1 5 imjeeal RiglrgridiyP-ien-5-yid undgfas R-lsomergdavon.
de;

repr-~s ntgneug r?:t e d hydr ogene, o ou CO r_g_ 6 eﬁ%e un, ester, de | aci de;
Ry e /o Pioding, o Ane ﬁ.n .. Bony-I0garoony ﬂ%, WamfiorEagsii-assemeand ' 1 |
peuv%ant f%?tﬁ%rg' g’nséh‘bdﬁzeo[%ﬁ o] 'gbpéol%a ’(f)}?é'f‘éiﬁ e 'rclj Q:(;suﬁ ;égé(;g&?%r sque Rl et
R2 ne 0Nk Siphdinl ! hedh! Shsprich U, Sinherdd MR- EaooRf2b-{ i lamf)- ZainydRIRE ol ON | @
nevendi cafhfla. o-éiHhid@z%EZﬁf:?,sﬁﬁfdg%h 5-a]pyridin-6-ium-Hydroxidsalz und das R-lsomere davon.
0-car boxy-5-ed| methyl am no)-2, 3- di hydr o- 2- o - o
| soppoRY! Eirs WRIbMAIgS nédh O AmBhubHT 18R keted 10lcartoxibAdiBufRmfbyla-dnyaloisdpfipiz2b- | UM 5
-yl ure etm&ryra-osFRimRiald[2 14,3 1GAIROEA B-afgPHdhie-lum-HyBNoRBIzGAd dRR-Bomeidav@st | e
nmdt hyl 10- car boxy-2, 3- di hydr o- 2-i sopr opyl - 2- ndt hyl - 3- -
0X0- 5- @.1- e Vérbihdling Yihch- Arlsbrudti tlaarmated’ 10-Carbéxy I} dimdihglamine)2-binpdra-Rispproghi-(2:86- | um 5
-ylure etdimﬂliyl)i-maﬁbl_ﬂ-mri&zo[zﬂ:4,3]-imidazo[1,S-E]pyridin-G-ium-Hydroxidsalz und das R-lsomere da-

15 von.

8. Ein Verfahren zur Kontrolle einkeimblétiriger und zweikeimbliéttriger, j&hrlicher, mehrjéhriger bzw.
winterharter und Wasserpflanzen-Arten umfassend: das Aufbringen auf das Blattwerk der genannten
Pflanzen oder den Boden oder Wasser, der oder das Samen enth#it oder auf anders Foripflanzungsor-

L 20 gane einer herbizid wirksamen Menge einer Verbindung mit einer Struktur
R 7
Y ’ t : - ' i TR
Yoy Y
]
® | ‘ /\ : /Y\
Rq Rs _ R Rs
1 - 111
35 .

worin Y, Z, Ry, Rz, Ra, Ry und Rs die gleiche Bedeutung haben wie in Anspruch 1.

9. Verfahren nach Anspruch 8, worin Ry ein C1-Cs-Alkyl ist, Rz ein Cy~Cs-Alkyl ist, Rz Wasserstoff, Methyl
40 oder Benzyl ist, Ry ein Ci-Cs-Alkyl ist, Rs ein G1-Ci-Alkyl oder Phenyl ist und, wenn Rs und Rs
zusammengenommen werden, sie Cs-Cs-Cycloalkyl repréisentieren kdénnen, Y Wasserstoff oder C1-Cq-
Niederalkyl ist, Z Wasserstoff ist und, wenn Y und Z zusammengenommen werden, sie einen Ring

bilden k&nnen, der durch ~(CHz)s+- oder -(CH)s- représentiert ist.

45 10. Verfahren zum Herstellen von inneren {2-Imidazolin-2-yl)pyridin- und Chinolincarbonséure- und Ester-
Salzen und -Yliden der Struktur

50

o T



4. Conposd selon.la revendication 1, qui est |e benzyl

10- car boxy- 5- (di net hyl ani no) - 2, 3- dlhydro 2-

i sopropyl - 2- m~t hyl - 3- oxo- 5H i m d&Pd} 281,800:B4, 3] i mi dazo[ 1, 5-a] pyridin-6-ium5

-ylure et son isonere R 5. Conpose selon |a revendication 1, qui est le

sel interne 10-carboxy-5-(dinethylanino)-z-dihydro-2- 35

I sopropyl - 2- net hyl - 3- oxo-5H i m dazo[2',1":4,3]imdazo[ 1, 5-a] pyridin-6-iunmh

ydroxyde et son i R 6. Conpos4 selon | & revend'oQ ion 1, qui est le

sel interne 10-capgpoxy- 5- (ﬂFTthlan1no) 2- di hydr o- 2- .
N

| sopropyl - 2- met .nqg?zo[Z' 4, 3]imda -,0-1umh
ydroxfﬂe et sonliso : Conpos6 selon | a ,zqui est
le sel inter d| t hyl am no) - 2- di

Himdazo[ 2,1

| qopr opyl - (2, 8- diYELhgr y STa Syridin-6
-ium hydr oxyde et zson fi sonb- re R a Proced6 de Iutt cgﬁ?re des espbces
veget @ es nonocot yl 6 es et dicotyl edones, annuellesy p nnes 45 et
aquati ques. selon g§g§F Sn applique sur le feuillage,€§§N§$ ntes ou sur le
sol ou dans |'eau cOntenarit des graines ou d' autres organes propagati on
de celles-ci, une quantlile a effet herbicide d un conpose ggqgf ornule: 50 55

31 111111111112111122117 * C L M - S * EP 0 231 800 Bl
0033 7 10 Rn ue R4 33
4 75 worin Y, Z, Ry, Rz, Rs, Re und Rs die gleiche Bedeutung haben wie sie in Anspruch 1 angegeben ist,

umfassend die Umsetzung eines Imidazolin-2-yl-pyridins oder Chinolincarbonsiureesters oder eines
Carbamoylpyridins oder Chinolincarbonséureesters mit einer etwa Aquimolaren Menge eines Vilsmeier-
Reagenz und wahlweises Behandeln des erhaltenen Produktes mit alkoholischer Base, gefolgt mit

L 20 einem Ansduern und Isolieren des Produkies.
Patentanspriiche flir folgende Vertragsstaaten : AT, ES, GR
1. Verfahren zum Herstellen von inneren (2-imidazolin-2-yl)pyridin- und Chinolincarbons8ure- und Ester-
25 Salzen und -Yliden der Struktur
1
30 2
35
R4 Rs
11
N
40

worin Y und Z jeweils Wasserstoff oder Ci-Cs-Alkyl sind und Y und Z zusammengenommen einen Ring
bilden k&nnen, in dem YZ durch -(CHz),-, worin n eine ganze Zahl von 3 oder 4 ist, oder durch -(CH)s-
reprisentiert ist;
Ry und R2 sind jewseils Cy-Cs-Alkyl;
45 R; ist H oder COOR;3 représentiert einen Ester der Séure;
R: und Rs sind jewsils Ci1-Cs-Alkyl oder Phenyl oder,
zusammengenommen, kénnen sie ein Cs- oder Cs-Cycloalkyl bilden;
und, wenn R: und Rz nicht gleich sind, die optischen Isomeren davon,
umfassend die Umsetzung eines Imidazolin-2-yl-pyridins oder Chinolincarbons#ureesters oder eines
50 Carbamoylpyridins oder Chinolincarbons8uresesters mit einer etwa &quimolaren Menge eines Vilsmeier-
Reagenz und wahlweises Behandeln des erhaltenen Produkies mit alkoholischer Base, gefolgt mit
einem Ans#uern und Isolieren des Prdduktes.

2. Ein Verfahren nach Anspruch 1, zum Herstellen von Methyl-10-carboxy-5-(dimethylamino)-2,3-dihydro-
65 2-isopropyl-2-methyl-3-oxo-5[-l_-imidazo[2'.1':4,3]imidazo[1 ,5-3]pyridin-6-ium-5-y|id und dem B—Isomeren
davon.

O O
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dans lesquelles Y, Z. Rl, R2, R3, R4 et RS sont tels quo d~finis dans |la
revendi cation 1. 9. Pr oc- d6 sel on | a revendication 8, dane |equel

n RL represente un groupe al kEP® 291 802 B1C4 20 R2 reprdsente un
groupe al kyl e en C - repr~sente un atone d' hydr ogbne un gr oupe
m-t hyl e o benz r~sente un grou e al kyl e e

reprdseq'itg H ggi (g; € @P‘ﬁ Y"éo'z%”g" é’&a e%V

f or ner eng‘é ] '1@‘?"6'8 1o ?@/ alplridin-6-ium-5- “"‘? é’B’P fite un

atone d' hyaroge 3 ou un groupe al kyl e |nf erieur en G -C4 Z represente un

atong dg hygnag &‘:Eh Feld f\B By ﬁw %(&iﬂe{ﬁ &J\ﬁo) SRIgHENt ©
par un grgugy p -5 -5H- o[21"; ng . FIsohfieren
i nt er nes ino yl ures 6r| ves g acides 2 | m- azo |-ne et 30

qui pol bi necar ‘boxyl i ques et d' esters de ceux-ci, de for rrul e 35 ~R

R5 5. Ein Verfahren nach Anspruch 1, zum Herstellen von inh&rem 10-CalBoxd®-(dimethylamino)-2-dihydro- 4%

Y 10 2-isopropyi-2-methyl-3-oxo-5H-imidazo[2'1"¥;3]imidazo[t 5-alpyridiP6-lul-Hydoxidsalz und dem R-iso-

11 45 damsreh@aahlel les Y, Z, R, R2, RS, RN7et R5 sont tels que dMinis

dans |l e revendication 1; selon lequel on fait reagir un ester d' acide

i m dazd. i BinXexféhrgnynactdAnspruciul, un riststellenaoa nbarary [10-GerboxyGt(diethylapdiopL-ditlydie2-d e

car banoy| pypronyl-2r@etbyl-3epwa-SibimitiarafZ tin Blmigdzpig&ie)pyddire@iumttiydmxidsak i une dmJelso-pr es

6qui ol ai mered'daman.r dacti f de 50 Vilsnmeler, et on traite 6ventuel | ement

Ie produit r6sultant avec une base alcoollque puis on acidifie et on isole
produi Ein irdafesndieetfnseiuay hEup Hewstollqnivap innerem i1 p-GerbawySydisathyjaminc}-2-dikydro-ES,  GR

56 1 Pr o @6aeroRyk(SroipeiiviiBtoxndhiinideeqi& 1 A iliraifateld SalPyrding-yindlydrgegsply aund flemci des

(2-i m dazﬁT"PH‘e?“W"Pbyrl di ne et qui nol di necarboxyliques et d' esters de

CU CIS. E Verfrahren Zar Kontrolle einkeimbldttriger und zweikeimblétiriger, j&hrlicher, mehrjfhriger bzw.
winterharter und Wasserpflanzen-Arton umfassend: das Aufbringen auf das Blatiwerk der genannten
Pflanzen oder den Boden oder Wasser, der oder das Samen enthélt oder auf andere Fortpflanzungsor-
gane einer herbizid wirksamen Menge einer Verbindung mit einer Struktur

25
30
35
I : 111
40 worin Y, Z, Ry, Rz, Rs, R+ und Rs die gleiche Bedeutung haben wie in Anspruch 1.

9. Verfahren nach Anspruch 8, worin Ry ein Cy-Cs~Alkyl ist, Rz ein C1-C4-Alkyl ist, Rs Wasserstoff, Methyl
oder Benzyl ist, Ry ein Ci-C¢-Alkyl ist, Rs ein Ci-Cs4-Alkyl oder Phenyl ist und, wenn R: und Rs
zusammengenommen werden, sie Cs-Cs~Cycloalkyl reprasentieren kénnen, Y Wasserstoff oder C1-Cq-

45 Niederalkyl ist, Z Wasserstoff ist und, wenn Y und Z zusammengenommen werden, sie einen Ring
bilden kénnen, der durch -(CHz)s- oder -(CH)s- représentiert ist.

Revendications
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
50
1. Sels internes et ylures d'acides (2-imidazolin-2-yl)pyridine et quinoléinecarboxyliques et d'esters de
ceux-ci, de formule :

* . C L L] s *
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AZ1 Y~ Y Z~N

Zl 10 R~~~~~~ 14 REP 0231800 B1 R4 R5

|1 11 15 dans lesquelles Y et Z
reprdsentent chacun un atone d' hydrogene ou un groupe al kyle en G -CQg, et
Y et Z peuvent forne nbl e un cycl e, auquel c OYZ repr 6sente un groupe
-(CH2)n-, n etant un jentier egal@y& 3 ou'4, ou un gfoupe - (! ;. RL et R
representent chacu § en C -Q0; 207
repr6sente un ato L ou"COORs reprdsent gjun
R4 et R5 repr
peuvent forner ense )
RZ _pe sont par ident&gues
fait rdagir un ester

dezl'acide;

le, ouils
; et lorsque Rl et
odO sel on | oquel on

| eurs .i soneres opthues
e i mdazolin-2-yi yrldgne

qui nolygi necar boxyl i qu ou ester d'acide carbann* pyr| di ne ou
qui nol el necar boxyl i que.4 avec dine guantit6 A peu pres eqU|n3Ia|re d' un
réactif de Vilsneier, efgyon traite eventuellenent | roduit resultant avec

une base al coolique, puis on acidifie et on isole le produit. 2. Procede
selon la revendication 1, pour pré6parer |le nethyl 1
0- car boxy- Safsdesqadllbs/| am no) - 2, 3- di hydro-2- 30
i sopr opyl - 2- ¥t By - Jepssesntgicharimiuz ebme dhycroghn@py i draumsl alkyle en Ci-Cs, ot Y ot z
, 5-a] pyri di n- 6-i um eyvent fermsr ensemblp p ekl apguel cas YZ représente un groupe -(CHz)-, n
étant un entier égal & 3 ou 4, ou un groupe -(CH)- ;
Ri et Rz représentent chacun un groupe alkyle en C1-Cs ;
. 20 Rs représente un atome d’hydrogéne, ou COORs représente un ester de I'acide ;
N~ R 6t Rs représentent chacun un groupe alkyle en Ci-Cs ou phényle, ou ils peuvent former
ensemble un groupe cycloalkyle en Cs ou Cs ;
ot lorsque Ry st R2 ne sont pas identiques, leurs isoméres optiques.

25 2. Composé selon la revendication 1, qui est le méthyl 10-carboxy-5-(diméthylamino)-2,3-dihydro-2-
isopropyl-2-méthy|-3-oxo-51-l_-imidazo[2‘,1 ,'4,3)imidazo[1 ,5-g]pyridin-6-ium-5-ylure et son isomére R.

3. Composé selon la revendication 1, qui est le méthyl 10-carboxy-2,3-dihydro-2-isopropyl-2-méthyl-3-
oxo-5-(1-pyrrolidinyl)-5§~imidazo[2',1':4,3]-imidazo-[1 ,5-g]pyridin-6-ium-5-ylure et son isomére 5
30
4. Composé selon la rovendication 1, qui est le benzyl 10-carboxy-5-(diméthylamino)-2,3-dihydro-2-
isopropyl-2-méthyl-3-oxo-5H-imidazo[2',1":4,3Jimidazo[ 1,5-a]pyridin-6-ium-5-ylure et son isomére R.

5. Composé selon fa revendication 1, qui est le sel interne 10-carboxy-5-(diméthylamino)-2-dihydro-2-
35 isopropyl-2-méthyl-s-oxo-SE-imidazo[2',1':4,3]imidazo[1 ,5-aJpyridin-8-ium-hydroxyde et son isomére E

6. Composé selon la revendication 1, qui est le sel interne 10-carboxy-5-(diéthylamino)-2-dihydro-2-
isopropyl-z-méthyI-3-oxo-5_l-_l-imidazo[2',1 ":4,3limidazo[1 .5-§]pyridin-6-ium-hydroxyde et son isomére 5.

40 7. Composé selon la revendication 1, qui est le sel inteme 10-carboxy-5-(diméthylamino)-2-dihydro-2-
isopropy!-(2,8-diméthyl)-3-oxo-5H-imidazo[2',1":4,3]imidazo[1,5-a]pyridin-6-ium-hydroxyde et son isomé-
re R. - -

8. Procédé de lutte contre des espéces végétales monocotylédones et dicotylédones, annuelles, pérennes
45 ot aquatiques, selon lequel on applique sur le feuillage des plantes ou sur le sol ou dans |'eau
contenant des graines ou d'autres organes de propagation de celles-ci, une quantité 2 effet herbicide

d'un composé de formule :

3’ M



3. Proc6de selon,la revendication 1, pour preparer |e nethyl

10- car boxy- 2, 3- di hydr o- 2- i sopr opyl! - 2- 6t hyl -
3-0x0-5-(1-pyrrolidinyl)-5Him BRA@BL8YABI4, 3] -i m dazo[ 1, 5-a] pyri din-6-ium
5-ylure et son isonmere R 35 4. Proced6 selon |la revendication 1, pour
preparer | e benzyl 10-carboxy-5-(di n6t hyl am no) -2, 3-di hydr o- 2-

I sopropyl - 2-met hyl - 3- oxo-5H-i m dazo[2',1 ":4,3]imnmdgzo[1l
,5-a] pyridin-6-iu gire et _son isonere R 5. ede sel
revendi cation 1, pqur prepageklle sel intene

10- cgr boxy- 5- (di ' & fiydro--
2-1sopropyl - 2- nBtihy b m dazo[2',1': 4, | -alpyridin-6-iu
m hydr oxyde et ) R 6. Proces i cation 1,
pour preparer fe N ne 10- car boxy-5-(di 6th Y(0) - 2- di hydr o- 2-

i Sopropy!l - 2- n6t hyl -B-%xb-5H i mi dazo[2', 1 ' : 4, 3] i ngdaz}[ 1 -

, 5-ajepyri di n-8-ium Xgﬂ&(%de et son isonere R 45" 7 ocede selon la
revendi cation 1, po prebgger | e sel interne R4 Rs

10- car boxy- 5- (di net am noy- 2- di hydr o-

2-isopropyl -(2, 8-di meglpyl ) - 3- oxo-5H-i m dazo[2', 1" : 4,8txm dazo[ 1, 5-a] pyridin
-6i um hydroxyde et son iso- nere R & Proc6de de lutte contre des espbces
vegetsal es nonocotyl ~dones et dicotyl edones, annuel |l es, p6rennes 50 et
aquat i quedans iogquelies [Yed | RepRa, &p pl Rscpgef tefsique| définfscdand Ip sryendigetion 3l ant es ou sur | e
sol ou dans |'eau contenant des graines ou d autres organes de propagation
de cel 19%sPrepédé gelen Iy (puendicetion § daps 'equekier bi ci de d' un conpos6 de formul e: 55

EP 0 231 8d¥m1 errésente un groupe alkyle en Cy-C; ; | 10
.20 Rz représente un groupe _alkyla en BisCs ;
RS TY to Rs représente un atome d'hy rogér%? un groupe méthyle oy P?"z‘_’l!%; R4
RII présepo up greype ¥e- ~ s dans | esquelles
Y. Z, R, Fg F?%présente(gg groupes:%me 3 glg: JuedMinis dans |a revendication 1.
et Rs ot Rs peuvent former ensemble un groupe cycloalkyle en Cs-Cs ;
25 Y  représente un atome d'hydrogéne ou un groupe alkyle inférieur en C1-Cs ;

¥4 représente un atome d'hydrogéne ;
et Y et Z peuvent former ensemble un cycle représenté par un groupe -(CHz)s- ou -(CH)s-.

10. Procédé de préparation de sels internes et d'ylures dérivés d'acides (2-imidazolin-2-yl)pyridine et
30 quinoléinecarboxyliques et d'esters ds ceux-ci, de formule :

N

C @ N

. Ty
Re Rs Re Rs
II _ ' III

dans lesquelles Y, Z, Ry, Rz, Rs, R« ot Rs sont tels que définis dans le revendication 1 ; selon lequel
on fait réagir un ester d'acide imidazolin-2-yl pyridine ou quinoléinecarboxylique, ou un ester d'acide
carbamoylpyridine ou quinoléinecarboxylique, avec une quantité & peu prés équimolaire d'un réactif de -

50 Vilsmeier, et on traite éventuellement le produit résultant avec une base alcoolique, puis on acidifie et
on isole le produit.

Revendications pour les Etats contractants suivants : AT, ES, GR

56 1. Procédé de préparation de sels internes et d'ylures dérivés d'acides (2-imidazolin-2-yl)pyridine et
quinoléinecarboxyliques et d'esters de ceux-ci, de formule :

32
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9 Proc~d4 selon.la revendication 8, dans lequel: Rl represente un groupe
alkyle’en C, -C.; R2 repr~sente un groupe alkyle en Cl1L -C4 20 R3
repr6sente un at one d' hydr ogene, ERD 23180081n6t hyl e ou benzyle; R4
repr~sente un groupe alkyle en C -CG R5 repr6sente un groupe al kyle en
C -C4 ou ph~nyle; et .4 et Rs peuvent forner ensenble un groupe

cycl oal kyl e en Cs-Cs; d(og represente un atone d' un groupe

al kyl e inf~rieur en dl Z repr~senfe un at( 1d' hydr ogbne;
et Y et Z peuvent f [ g cycle repre,
- (CH2)A4- ou -(CH)4-} 3q 35 40 46 50755 34

" Re Rs . Re Rs
Il III
15 dans lesquelles
YetZ représentent chacun un atome d'hydrogéne ou un groupe alkyle en C1-Cs, et Y ot Z

peuvent former ensemble un cycle, auquel cas YZ représente un groupe -(CHz),-, n
étant un entier égal 2 3 ou 4, ou un groupe ~(CH)s- ;
R et Rz représentent chacun un groups alkyle en C1-C; ;
.5 20 Rs représente un atome d'hydrogéne, ou COOR;3 représente un ester de I'acide ;
~ Rs 6t Rs représentent chacun un groupe alkyle en Ci1-C+ ou phényle, ou ils peuvent former
ensemble un groupe cycloalkyle en Cs ou Cs ;
et lorsque Ry et Rz ne sont par identiques, Jeurs isoméres optiques, procédé selon lequel on fait réagir
un ester d'acide imidazolin-2-yl pyridine ou quinoléinecarboxylique, ou un ester d'acide carbamoylpyri-
25 dine ou quinoléinecarboxylique, avec une quantité & peu prés équimolaire d'un réactif de Vilsmeier, et
on traite éventuellement le produit résultant avec une base alcoolique, puis on acidifie et on isole le
produit.

2. Procédé selon la revendication 1, pour préparer le méthyl 10-carboxy-5-(diméthylamino)-2,3-dihydro-2-
30 isopropyl-2-méthyI-3-oxo-55-imidazo[2‘,1 ":4,3]imidazo[1,5-a]pyridin-6-ium-5-ylure et son isomére R.

8. Procédé selon la revendication 1, pour préparer {e méthyl 10-carboxy-2,3-dihydro-2-isopropyl-2-méthyl-
3-0x0-5-(1 -pyrrolidinyl)-s_l-!-imidazo[2',1':4,3]-imidazo[1 ,5-3]pyridin-6-ium-5-ylure ot son isomére _R:.

35 4. Procédé selon la revendication 1,pour préparer lo benzyl 10-carboxy-5-{diméthylamino)-2,3-dihydro-2-
isopropyI-2-méthyl-3-oxo-5§-imidazo[2',1 ":4,3]imidazo[1 ,5-§]pyridin-6-ium-5-ylure ot son isomére R.

5. Procédé selon la revendication 1, pour préparer le sel interne 10-carboxy-5-(diméthylamino)-2-dihydro-
2-isopropyl-2-méthyl-3-oxo-5H-imidazo[2',1":4,3]-imidazo[1,5-alpyridin-6-ium-hydroxyde et son isomére
40 R. - B

6. Procédé selon la revendication 1, pour préparer le sel interne 10-carboxy-5-(diéthylamino)-2-dihydro-2-
isopropyl-2-méthy|-3-oxo-55-imidazo[2',1 ":4,8]imidazo[1,5-a]pyridin-6-ium-hydroxyde et son isomére R

45 7. Procédé selon la revendication 1, pour préparer le sel interne 10-carboxy-5-(diméthylamino)-2-dihydro-
2-isopropyl-(2,8-diméthyl)-3-oxo-5H-imidazo[2',1':4,3]imidazo[1,5-a]pyridin-6-ium-hydroxyde et son iso-
mére R. - - .

8. Procédé de lutte contre des espdces végétales monocotylédones et dicotylédones, annuelles, pérennes
50 et aquatiques, selon lequel on applique sur le feuillage des plantes ou sur le sol ou dans l'eau
contenant des graines ou d'autres organes de propagation de celles-ci, une quantité A effet herbicide

d'un composé de formule :

= O O
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dans lesquelles Y, Z, Ry, Rz, Ra, R+ ot Rs sont teis que définis dans la revendication 1.

9. Procédé selon la revendication 8, dans lequel :

R
Rz
R
Rs
Rs

représente un groupe alkyle en Ci-Cs ;

représente un groupe alkyle en C1-Cs ;

représente un atome d'hydrogéne, un groupe méthyle ou benzyle ;
représente un groupe alkyle en C1-Cs ;

représente un groupe alkyle en C1-Cs ou phényle ;

ot Rs et Rs psuvent former ensemble un groupe cycloalkyle en Cs-C; ;

Y
¥4

représente un atome d'hydrogéne ou un groupe alkyle inférieur en C1-Cs ;
représente un atome d‘hydrogéne ;

ot Y ot Z peuvent former ensemble un cycle représenté par un groupe -(CHz)- ou -(CH)s-.
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