EP O 205 879 Bl Descri pti on BACKGROUND COF THE | NVENTI ON Her bi ci dal
5- oXo-i mi dazol i nyl benzoic acids, _esters and salts, their preparation and
use are disclosed in United StateSPPR08879B1188 487 and United States
Pat ent 4,297,128 and pending applications for United States Letters
Pat ent s, Digui‘g] pNumbers: 579,224, 631, 283 and 629, 296. O her pyridine and
qui nol i ne 1 mdazol i none corrpounds are described in pending applications for
Uni ted St@ﬂ[dk&ﬂb@ﬁé%?%HEﬁ\iﬁﬂﬁﬁ)N Serial Nunbers: 382,041 and 616, 747. 10
The free =acrds—of—these—conpounds nmay be represent ed in general by Formul a
| bel-ow [ er udmiviba sRk&limfiazolinyl benzoic acids, edtets rdshils, Mbir Plepadsfion and[uSd &rd disclosed in
each %-&premed btaies Patbntod, 185 4870#nd OYRbed BERS Phtent . o 1 28N érd FRuirigSapphcaiths tdi @nfidam Of
t he nunbestatef Laarsbratentt! Goial iNambers:r §70224) 68£283Sand 620,286, Gltieel pyhiirie &l Guinofiriee
t aken t ogmidamiinonsé tdmpolreis Gt dtribbd innbeindily Bfpligatians doralinitaC Stetds Litlad\Patvaty, Sediaim a
[err] cydiunhbleyds2,oéirmd 6p74dnal | y substituted with nmethyl; X
I S hydreogenTheek egdsof thesmimipyunds @@y be represantad & general by Formule! eiowh hydr ogen,
hal ogen, [err] alkyl, [err] hydroxyal kyl, [err] al koxy, Cl-C4 al kylthio,
phenoxy, Cl-C4 hal oal kyl, OCF2CHF2X OCF3, OCHF2, nitro, cyano, Cl-C4
al kyl sul fonyl, NR4Rs; Cs-C8 straight or branched al kenyl oxy optionally
substituted with one to threeyha - Cs strai ght or branched

tiq oneRgo three hal ogens, or phenyl

optionally substituted with og 4 al kyl,
Cl -4 al koxy or hal ogen or conbi e} two of these groups; [err]
I s hydrogen, hal ogen, [err] alkyl, [err]"l al kylthio, [err] al koxy, [err]
2. g OCF2CHF2; [err] . is hydrogen or C1 -C4 alkyl; [err]
is CI -C4 alkyl; 40 Afd) when taken together, Y and Z may

forma ring in which YZ is represented by (1) the structure: [err] where n
Is an intygRm of 2, 3 or 4; or (2) by the structure: [err] L, M Q and
[err] are@ each hydr ager, oral ogen, [err] alkyl, [err] al koxy, [err]
al kyl t&i o, Ry efidR. 60  each represent Ci-Cs alkyl &I dyylbmﬁyf Gvityl [the prodliso- thék the 3arh GbaltHéyI
di fl uoronet hoxy, tri friumbsrafetrhaxstoms ib, Hi, shd2R. i @tto &f bndowtee tFi canyt ,R2 Nkatakebl\,
phenyl, phenoxy, am ndegefher with aiekgdrluanﬁnorfhiodiﬂlmmadttacmq,l they may form a Cs-Cs
chl or ophenyl , net hyI p heeeigdikyl rpbeﬁmgﬂvsubbﬁt@téctwtheubthml th one d, [err] [err]
group, [er@ st rai ght i®hydwgen balesdn o kWil oxy optional ly substituted with
one t 0% and Z are each hydrogen, halogen, Ci1-Cs alkyl, Ci1-Ca hydroxyalkyl, G;-Cs alkoxy, C1-Cs
alkylthio, phenoxy, C1-Cs haloalkyl, OCF2CHF2, OCFs, OCHF, nitro, cyano, Ci-Cs
alkylsulfonyl, NR4Rs; Cz-Cs siraight or branched alkenyloxy optionally substituted
with one to three halogens, Cs-Cs straight or branched alkynyloxy optionally substi-
tuted with one to three halogens, or phenyl optionally substituted with one or two Cs-
35 Cs alkyl, C1-C4 alkoxy or halogen or combinations of any two of these groups;
R; is hydrogen, halogen, Ci1-Cs alkyl, C1-Cs alkylthio, C1-Cs alkoxy, CF3, NO2, OCF;,
OCHF; or OCF2CHF;
is hydrogen or C,-Cs alkyl;
is C1-Cy alkyl;
.40 And, when taken fogether, Y and Z may form a ring in which YZ is represented by
(1) the structure: -({CHz),-, where n is an integer of 2, 3 or 4; or
(2) by the structure:

*P

. -C=C;—C=c-
® Pl
L MQ Ry

L, M, Qand Ry are each hydrogen, halogen, Ci-Cs alkyl, Ci-Cs alkoxy, Ci-Cs alkyithio, Ci-Cs
50 . alkylsulfonyl, Cy-Cs haloalkyl, difluoromethoxy, trifluoromethoxy, 1,1,2,2-
tetrafluorosthoxy, NO2, CN, phenyl, phenoxy, amino, C:-C: alkylamino, diloweral-
kylamino, chlorophenyl, methylphenyl, phenoxy substituted with one Cl, CFz, NO2 or
CHz group, Cs-Cz straight or branched alkenyloxy optionally substituted with one to
three halogens, or Cs~Cs straight or branched alkynyloxy optionally substituted with
85 one to three halogens;
the N-oxides thereof when A is N provided that Y or Z cannot be alkylamino, dialkylamino or alkylthio;
the optical isomers thereof when Ry and Rz are not the sams;
the tautomers thereof; and
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three hal ogens, or [err] straight or branched al kynyl oxy optionally
substituted with 55 one to three hal ogens; the N-oxides
t hereof- when A is N provided that EF? 205 89 Bt be al kyl am no, di al kyl am no
or alkylthio; the optical isonmers thereof when [err] are not the sane; the
tautomers therneof s g thersor. EP 0 205 879 Bl the acid addition salts

thereof . - PreRalabiidiNosOhe laB&ea3MiEa Atk i fi-56kiel Uafbb Sachiew MiloRRS e ProBfures
achi eved T gleh @il BOEukdpBanBaRAEAHSIcEIN AEmber s RBedan, SublicaiRAAlimb 08,6240 P! | cat i on
Nunber 811033 {ersohavd bRl fottbHotion V6II4E No. A2 B s825%04 [PubliMfa VR4S 198k) Habe reported
Tet r ahedy obn ¥el reachiéh ofNRrtaid Ai-dpated3Sinetilds WiliibdalyRhIGde, JIVE cHidtooxdddSidts, RAVHY-
repor+ed Sdrogen éhvfde RadIRg RNS-AhindoRdzblad Br M5HGHiabMEnds Qind Jin SdeNERbs iidagsi2, walt h
oxal yl chl otsbghioline2/5B(3HEbds,and prodes fiiated Mechapismeioitaea raattlons. i de | eading to
5- am nooxazolitds aroobjetf bithis inventiarzio | pravide e fodhgrodess HOME pepsaion biredicita| idjdizoliey) -

i soqui nol i benzdie, Bic@nBHnd puinaimeScartrylic peidsvof ermplad aod the beibicidat kasters smissaltoof tiiebese
reactions. adids. i s an object of this invention to provide a novel process for
the preparation of herbicidal imdazolinyl benzoic, nicotinic and

qui nol i ne- SUMMA HE ! Nof Formula | and the herbicidal esters and
salts of these io acids. SUMVARY OF THE | NVENTI ON The invention is a novel
process for A inentionyis 3 M0 PEFess dar Shechrepgration. of hgrbicidpl P-pxesimigazeling baazgicnicotinic

ni cot i ni't 3% quinoligarg-caiexrli acide ot oMM aoxyl i ¢ acids of Formula | [err] wherein
A X Y, Z [err] are as described above or herbicidal esters and salts

t her eof conprising 30 reacting an (1-cyano-1, 1-di substituted

net hyl ) pht hal am ¢ acid, or a 2-[( 1-c§gno- 1, 1-di substituted nethyl)-
carpanoy) | ni cotinic or quinoline-3-caboxylic acid of Fornula Il [err] 45
wherein A, X, Y, Z, J[err]are as i o Formula |, in a chlorinated
hydr ocarbon saturated with an excegs of}] a wg hal i de, preferably

hydr ogen chl oride, in a tenperat W Zof [ 2and preferably 20 C
to[err] for from1l to 20 hours underAanhyd§o—us ditions. Additionally, it
has beemsfound that the yield of 5-oxo-im dazolinyl products may be

i nproved by the further conversion of thenmaiior by- product in the above
reaction mxture which is an am de of For 11, 50 by dehydration of
the resulting reaction mxture, thermally or in the presence of an acid

cat al yst, Wesdindetl Yo MeBoanddly aref astdescribag pboveor hesbicidah piers and) settscthesent comhrriping
wat er 010 afpaging g ii(i-gvane- hbdigbatifidedcrmetiyiohippiamiq aeidppr dp2iibeyano-1.1-gisubetityigdmethyl-

Fl ow Di agr(éﬁﬁamoﬂ@iceﬁmc or quinoline-3-carboxylic acid of Formula i

X
35
Y—v"” 02H 1
2 1
- N —N —CzN
ot A |
40 0 Ry -

(11)

45 wherein A, X, Y, Z, R, Rz and Rz are as described for Formula |, in a chlorinated hydrocarbon saturated
with an excess of a hydrogen halide, preferably hydrogen chloride, in a temperature range of 0°C to 130°C
and preferably 20° C to 40° C for from 1 to 20 hours under anhydrous conditions.

Additionally, it has been found that the yield of 5-oxo-imidazolinyl products may be improved by the
further conversion of the major by-product in the above reaction mixture which is an amide of Formula fli,
so by dehydration of the resulting reaction mixiure, thermally or in the presence of an acid catalyst, followed
by reaction of the thus formed Formula IV dione with water or an alcohol in the presence of an acid or base
as illustrated in Flow Diagram | below:

56
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55 3 .EP 0205879 B1 FLCW DI AGRAM | [err] [err] 35 [err] H20 50 wherein A
X, Y, Z, [err] are as described fgpohgsgyd 81! above. Preferred chlorinated
hydr ocarbon 55 solvents for use in the process of the invention include

di chl oronet hane, 1, 2-di chl oroet hane and o- dichl orobenzene. Acids such as
p-t ol uenesul foni ¢, naphthal enesul fonic, sulfuric, trifluoroacetic acid are
anong the acids suitable for useFLEwW DIAGRAMIIati on of the Formula |11

am de, the water being renoved fromthe reaction continuously by
distillation. The process of the reaction thus provides a nethod for the 4
EP 020%879 Bl prgparation of Formula | inidazol>¢yl benzoic, nicotinic, and
qui not ne- 3-car bgxyl i ¢ acids as the hydrochl o- de salt in one step by
cooling the jnijgsl r ﬁiion and filtering off e product as the salt. The
filtrate cont@ilnin orQula Il gglde a aﬁ@@z&omp nent t hen
be dehydr at ct ﬂ t h.water or_an al dohol as i d above. 5

Al tern3tivel ¥, 'Eﬁﬁ on -TFT strated inZ zraﬁfgﬁff be conduct ed
as an integrated reggti on sgguence by reaction & a Fgrnul & 'l conpound

wi th an excess of hydrogen lide in a chlorinated hydrocarbon under
anhydrous conditions until the reaction is conplete, followed by
dehydrgtion in th&Ipresence of a catalytic amount of{Ian acid such as

p-t ol uenesul f.oni ¢ which may then be added and the reaction m xture brought
to reflux and water renoved by azeotropic distillation. The reaction

m xture is then 10 cooled to roomtenperature and water or an al cohol
added and the resulting m xture reacted under)git r acid or basic
congditaeons in a tenperature in the range of [¢&r] Juntil the formation of

the desired acid or ester is essentially go sual B3 4 to 24 hours.
a_i_r%ed S ﬁl-?e acid
—Nh2
R2

When acid conditions are enployed thg produ
addition salts.

25

30

35

X
\ Y—r” R .
Va:o l-—COz 1R
Z—\\ /“( 02
H
45
Esters of 1
50

(1)

wherein A, X, Y, Z, Ry, Rz and Rs are as described for Formula | above. Preferred chlorinated hydrocarbon
55 solvents for use in the process of the invention include dichloromethane, 1,2-dichlorosthane and o-
dichlorobenzene. Acids such as p-toluenesulfonic, naphthalenesulfonic, sulfuric, trifluoroacetic acid are
among the acids suitable for use in the dehydration of the Formula Il amide, the water being removed from
the reaction continuously by distillation. The process of the reaction thus provides a method for the

4



The process of the |nvent|on is further illustrated by the foll ow ng
non- Irmtrng exanpl es. 15 EXAMPLE 1_Preparation of

0- (4-i sopropyl - 4- net hyl - 5- oxo- 2- i m%%?&ﬁ?ﬁ?*‘z%l ) - benzoi ¢ acid,

hydrochl ori de 20 [err] 40 Hydrogen chloride gas is added to a sl urry of

5.0g (0. Ol%rdﬂm oNFMuIQY%&zJImyI%e%M&Wr@ ﬁH)é(Jrr)olermJaﬂab% ld'%CJs
o-di chl or Ol?i@é‘éﬁtnﬁ ond ¥ Qﬁscobrﬁ\gatﬁmﬁﬂal%ﬂuon drﬁlt&h\&gﬁ e pro&ifct t 48 teht. T'h& frkrﬁteno
| onger 45 cafig Formﬁe NN An%ild 4sBihé thajdi dofp BaQUdfiydiraid an@ FdabtodWikh Wi
resul ting i ﬂcoh&l@ﬂdésbﬁﬂe@ﬁ&de off. The f| ltered solid is washed with

1, 2- di-chb or oedlismaeldNHe ebattiens li@stratbd @ FlowdBiggrérl 1 .m3Ydbe conducted as an integrated reaction

0- ( 4- RsOpr apyubrod-byeishdfibn bf a Fommul: il Rbrdponed with 2n wkdess eimyaiogeraadlile in a chiorinated
hydr ochl or ihgdrocarbeh tundeg aphydmots 2@ditichd Suntl. thd Gadifon 55 complel®, ®IAGT 1 7d@ehiBiatibx dmihb e
2 Prepar at ipoasengé oba (catalyticogoroon ydf -ad aci siph| as -toluanesliiforin whichohaynthéh. be pdsied 200 the
aci d, net hydactiogtmixturp dropght RSeffur prd walkd reryodedrycazeati mledistr!leﬂogér’@e reactiqnl chixtiire is then
slurry of Tooldl ig rqam BEeerawp @)d Netgrior @y sieoliaddediingdhe s '?9 vpactedoindérgithari
aci d i n 123cifor pasigi OpND Henio@pRIatury Fnethwggq o 280‘8&!50096‘?““3@ AMatiancot thgtdesired
[err]] it jacid (pf optgh e?ss%i‘B@'%Sr"B@ﬂ‘eteT?Péa'% 4ty hques- Whep agig cprgitionsy arg (amploveg the

err le & Loy fhe acig agditiop, s |nd|c tes the startrn
Emt e]r |m;I s C ?@F?séﬁfe\g nyenfigry {5' H?Strﬁte‘?ﬁy ﬁg&?ﬁ"r 'Fﬂ?teﬁw : 0X0- Zg
i m dazol ¥ n_é-EMEQE penzor c acid hydrochl oride and

[err]dinet - pht hal i m dobutyramni de. Then 0.73 g(0.0038 nol e)

p-t ol uenest,r,lrg | q;eﬁ!%%aﬂih %&ro'née heated to 50
[err]ands : : C ey sepatrated in a trap.
The, m xtyre is cooI ed to 25 [err] A sarrple S anal yzed by a thin |ayer

chroﬁﬁat ography and cont ai ng\3- - 3-net hyl -5Hi mi dazo[ 2,1 -a]
| soi ndol e-2(3H), 5-dione p duct and #@®# nor anount of
unreacted o-(5-isopropyl-p

hydr ochl ori de. Met hanol (2]

ap_-qz- m dazol I n- 2-yl ) - benzoic acid
It
added atzs20-30[err] The reacti @n m xt

al hydrogen chloride gas are

aH3) 2

(11)
30
020 oy . HC1
% | H(CH3)2 ~
[
s " ()

Hydrogen chloride gas is added to a slurry of 5.0g (0.019 mole) N-(1-cyano-1, 2-dimethylpropyl)

phthalamic acid in 95ml o-dichlorobenzene. The gas is added over 15 minutes at 25° C until it is no longer

45 absorbed. The mixture is stirred for 17 hours at 20-25°C, and the resulting solid then filtered off. The

. filtered solid is washed with 1,2-dichloroethane and dried to give 2.33g (41.3%) o-(4-isopropyl-4-methyl-5-
oxo-2-imidazolin-2-yl)-benzoic acid, hydrochloride, melting point 232-245° C. -

50

55




55 stirred at 50 C for 23 hours and nethanol is evaporated off under
vacuum The resulting slurry is f the solid washed with

n- hexane. After drying, the soli déa,?%bgq ?B?s anal yzed by thin |ayer
chromat og- raphy and is found to be

0- (4-i sopxampié 2 4- met hyl - 5- oxo- 2-i m dazol i n-2-yl-)-benzoic acid, nethyl ester
hy- drochroride. The overall yield is 85 4% 6 EP 0 205 879 Bl The

hydr ochl @répdetionsof 6{4-isdpadyhairbdthyBBoxat2-imiibaelin-ayberZoic Bdid, ehethpl esteonet hane. sol i d
sodi um bicarbonate 1s added until a pH of 7 is obtained. The organic |ayer
is separated, washed with water and dried over anhydrous magnesi um sul fate.
The rregnesi K sulfate is renoved by filtgpation and the filtrate evaporated
to | eave a G st g diueq1fron1a acetogéln hexane

m xture to
-fen‘BTEHSEHa)ZnEthyI ester,

(4-1 soprop)
nel tin§ poinfs § EXAMPLE 3 P -para#run

2- (4-isopropyl -4- met hy[%5- -2-i mdazolin-2-yl')nicotinic acid 10 [err] 20
30 A stirred sol ution containing

2-[ (1-cyano-1, 2-di net hyl propyl ) car banoyl | nicotinic acid (5.0 g, 0.02 nol)
in 150, of dry o-di chl orobenzene under a nitrogen atnosphere at room
tenperature is purged with hydrogen chloride dgps for 15 minutes. The

m xture is heated to [err] for 16 hours, cpol H to r 38 tenperature and
the resulting solid renoved by f||trat|o' W 'Iteaﬁﬁgké is washed with
200 mL dry ethyl enedichl oride and dfied LQNH§hree hour s
to QLV@ 3.5 g of agray solid, which is py 1ijqui d chrofmat ography
and shown to contain 13.3%of the title p Ut i IGHAiOKy Jthe above
procedure and substituting the
2-[(1-cyano-1,2-dinethylpropyl)carbannyl]-5-e¥hy|- nicotinic acid or
2-[ (1-cyano-1, 2-di net hyl propyl ) car banoyl ] - 5- net hyl ni cotinic acid for
2-[ (1-8yano- 1, 2- 40 di et hyl propyl ) carbanoyl ] nicotinic acid yields the
appropriately substituted 2-(4-isopropyl-4-nethyl-5-o0xo-2-

i m dazolin-2-yl)-5-substituted nicotinic acid. 45[50}?5 7

4

30

—C02CH3 ¢y I’/N\.—_-o
. -—Co H(CH3)2  (1)H*/cH;0H N —cﬁ3
ase
A/ CH(CH3) 2
W

Hydrogen chloride gas is added to a slurry of 10.0 g (0.038 mole) N-(1-cyano-1,2-dimethylpropyl)
45 phthalamic acid in 125 mL o-dichlorobenzene. The gas is added over 30 minutes at 25°C until it is no
longer absorbed. The mixture is stirred for 12 hours at 20-25°C. A sample analyzed by thin layer
chromatography indicates the starting material is converted to a mixture of o-(4-isopropyl-4-methyl-5-oxo0-2-
imidazolin-2-yl)-benzoic acid hydrochloride and a,8-dimethyl-a-phthalimidobutyramide.
Then 0.73 g(0.0038 mole) p-toluenesulfonic acid monohydrate is added and the mixture is heated to
50 140°C and stirred at 140° C for 5 hours while water is separated in a frap. The mixture is cooled to 25°C.
A sample is analyzed by a thin layer chromatography and contains 3-|sopropyl-3-methyl-5H-lmldazo[z 1-a]
isoindole-2(3H), 5-dione as the major product and a minor amount of unreacted o-(5-csopropyl-5-methyl-4-
oxo-2-imidazolin-2-yl)-benzoic acid hydrochloride.
Methanol (25 mL) and additional hydrogen chloride gas are added at 20-30° C. The reaction mixture is
&5 stirred at 50° C for 23 hours and methanol is evaporated off under vacuum. The resulting slurry is filtered
and the solid washed with n-hexane. After drying, the solid, 10.2 g, is analyzed by thin layer chromatog-
raphy and is found to be o-(4-|sopropy|-4-methyl-5-oxo-2-|m|dazolm-2-y|)-benzonc acid, methyl ester hy-
drochloride. The overall yield is 85.4%.



EP 0. 205,879 Bl EXAWPLE 4 Preparation of

2-(4-i sopropyl 4- met hyl - 5- oxo- 2-1i mﬂagghgg—,s’zayl ) - 3- qui nol i necar boxylic acid
[err] 25 A stirred m xture containing the 4-picoline salt of

2-[ (1-cyano- 1, 2-di net hyl propyl ) car banoyl ] - 3- qui nol i necar boxylic acid (8.0
g, 0.02 nol) T'he hydiEchistideis siilfey with 60 b iwate0dnd 8o enLadichidebmsthins. solid saiium bicarbonate is

t enper at ur @added yptir gyed oM7t il cbiailed Jba ofgahio dyeleis Gopardiedlr washedrwithuvater. anfihdried over

m xture is ahteetoesimagnediven sdfath.dihe HdgrdSium stliztarisremowd lbg ditretion earbihe titaipevapdratedsto
and t he redaaba & pydeseslid. The solid davesreathliipad fran 2 acgtoniomhexariganiftirg taegivediike (604 %halshed
W t h- 2005 M*ka%@#&d*%ﬁvmw'ezﬂhbb"m@ g, mhx}ae;teromdtng[pems]ﬂa b4 €hr ee
hour s™t o give 3.7 g (52.8% of a soft grey solid, which is assayed by

li quid chr @@MBEE3phy and shomm to contai n 19.8% of 2-(4-isopropyl -

met hyl - 5- 0x0- 2-i m dazal i n- 2-y qU|noI|necarbox%I|c acid. A S|n1Iar
result is W@p@pﬂﬁm )ll;-,%q,(0»?-|rgldazolm-2-yl)mco ic acid

di met hyl8r opyl ) car banoyl ] - 3- qU|noI|necarboxyI|c acid is enployed in place
of the picoline salt. 35 Clains 1. A process for the preparation of

her bi ci dal 5-oxo-i m da | Qggzo' ﬁ ni cotinic and quinoline- 3-
carboxylic acids of Forjmul - B 50 wherein A is [err]
or N, [egr] ea r ORI ergh al kyl og cycl ongegyl with the
provi so that the sum of e 55 of carbon atons

inferr]lis 2 to 5 and when [err] a€H(CHEdp together with the carbon to
which they are attached, they may forma [err] cycloal kyl ring optionally
substituted with nethyl; X S hydr*gen, hal ogen or nethyl; 8
EP Q__,20520879 Bl EXAMPLE 4 Preparation of

2- (4-i sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n-2-yl ) - 3- qui nol i necar boxylic acid

Lerr] 3 7 \\—COO0H
) H3
- S \'N/—r’N H(CH3),
| | 0
l
H
30

A stirred solution containing 2-[(1-cyano-1,2-dimethylpropyl)carbamoylnicotinic acid (6.0 g, 0.02 mol) in
150 mL of dry o-dichlorobenzene under a nitrogen atmosphere at room temperature is purged with
hydrogen chloride gas for 15 minutes. The mixture is heated to 110°C for 16 hours, cooled to room
35 temperaiure and the resulting solid removed by filtration. The filter cake is washed with 200 mL dry
ethylenedichloride and dried in vacuo at 756°C for three hours to give 3.5 g of a gray solid, which is

assayed by liquid chromatography and shown to contain 13.3% of the title product.
. Utilizing the above procedure and substituting the 2-[{1-cyano-1,2-dimethylpropyl)carbamoyl]-5-ethyl-
p nicotinic acid or 2-[(1-cyano-1,2-dimethylpropyljcarbamoyl]-5-msthylnicotinic acid for 2-[(1-cyano-1,2-
40 dimethylpropyl)carbamoyl]nicotinic acid yields the appropriately substituted 2-(4-isopropyl-4-methyl-5-0x0-2-

imidazolin-2-yl)-5-substituted nicotinic acid.

50
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25 A stirred m xture containing the 4-picoline salt of 2-[(1 -cyano-1

, 2-di met hyl propyl ) car banoyl | - 3- cﬁgﬁﬁgqboxyllc acid (8.0 g, 0.02 nol)
in 200 nL of dry o- dlchlorobenzene under roomtenperature i s purged
wi th hydrogen chloride gas for 15 mnutes. The m xture is heated to
[err]for el&mRA® sours, cooled to roomtenperature and the resulting solid is
renmoved by TiTtration. The filter cake is washed with 200 niL dry
et hyl ene @repértion ote(4dsopropli-#-edthyIrs-oxar2-inidaablin{2eyi)3iquinalinedatbosdic uir s to give 3.7
g (52.89% of a soft grey solid, which is assayed*by‘quU|d‘Chronatography
and shiown to contain 19.8% of 2-(4-isopropyl - H3
neth§V15-oxo-2-inid ZO\ é é qU|noI|necarboxyI|c cid. Asimlar
result is obtained 1: 9 H32- N

di et hyl pr opyl ) car bja : I| __g@boxyhic aci dfji s gnployed in place
of the picoline salth s alns : cess for the\preparation of
her bi df dal 5- oxo-i mi dazol | nyl benzopg Cgéggtinic and oNii nol i ne- 3-
carboxylic acids of Fornmula | 40 [errf (1) wherein A is
[err] or N, [err] and R2 each representiCl4-C3 al kyl or cycl opropyl,

with the proviso that the sum of the 55% HC1 _ nunber of

carbongsatonms in Rl and R2 is 2 to 5; and whemh Rl and R2 are taken together

W th tﬂe carbon to which they are attached, they may forma C3-C6

cycloal kyl ring optionally substityb® ] l; X IS

hydr ogen, hal ogen or nmethyl; . EH nd Z are each

hydrogen hal ogen, [err] alkyl, [ dé§giaflkoxy, CL- &4
tz2bi 0, phenoxy, Cl-C4 hal oal ky = hitro, cyano,

Cl ko' al kyl sul fonyl, [err] straight or Dbran il kenyl oxy optionally

substituted with one to three hal ogens, [err}] strai'ght or branched

al kynyl oxy 5 option¥ |y substituted with one to

t hree hal ogens, or phenyl optlonally substituted with one to two C1 -C4

al kyl #Cl1- C4 al koxy or hal ogen or conblnatlons of any two of these groups;

R3 is h drogen halogen - % Cl-C4 al kylthig, ClL-C4
al koxy CF? SNGE p% t of 2- 1-Cyano-1,2-dimsthylpropyl)carbamoyl}-3-
" quinolinecarboxylic “acid (80 g, 0.02 mol) in 200 m’L of dry o-dichlorobenzene under N> at room

temperature is purged with hydrogen chloride gas for 15 minutes. The mixture is heated to 85°C for 72
30 hours, cooled to room temperature and the resulting solid is removed by filtration. The filter cake is washed
with 200 mL dry ethylenedichloride and dried in vacuo at 75°C for three hours to give 3.7 g (52.8%) of a
soft grey solid, which is assayed by liquid chromatography and shown to contain 19.8% of 2-(4-isopropyl-4-
methyl-5-oxo-2-imidazolin-2-yl)-3-quinolinecarboxylic acid. A similar result is obtained when 2-[(1-cyano-1,2-
dimsthylpropyl)carbamoyl]-3-quinolinecarboxylic acid is employed in place of the picoline salt.
85
Claims

1. A process for the preparation of herbicidal 5-oxo-imidazolinyl benzoic, nicotinic and quinoline-3-

\J carboxylic acids of Formula |
40
X
Y—(7 \—CO02H
45 I R1
._..Rz
—\, /< |
A N
o (1)
wherein
A is CRs or N;
Ri and Rz each represent C1-Cs alkyl or cyclopropyl, with the proviso that the sum of the .
&5 number of carbon atoms in Ry and Rz is 2 to 5; and when Ry and Rz are taken

together with the carbon to which they are aitached, they may form a C;-Cs
cycloalkyl ring optionally substituted with methyl;
X is hydrogen, halogen or methyl;



10 . R4 is hydrogen or C1 -C4 alkyl; RS is
Cl-C4 alkyl; And, when taken togg v d Zmy forma ring in which YZ
is represented by (1) the structure ?éﬂ? , Where n is an integer of 2,
3 or 4; or 15 (2) by the structure: [err] L, M Q
and R7 exasree ¢ach hydrogen, halogen, Cl -C4 alkyl, C1 -C4 al koxy, Cl1L -C4
al kylthio,” CI -C4 al kyl sul fonyl, Cl-C4 hal oal kyl, difl uoronethoxy,

t ri f | udrepaetidnook @-(4-idopigpPl-Pmethyt:b1oad-2-iridazalini2eyy3-quinainedalidxylipkady| , phenoxy,
amno, Cl1 -C4 alkylamno, diloweral- 25 kyl am no,
chl ofophenyl, nethyl phenyl phenoxy substituted with QHg C, [err] NO2, or
[err] group, [err ___géo?ranched al kenyl oxy oppi onal I y substituted
with one to threefhal gen< 3stra| ght or br d al kynyToxy
optionally substi L{e wr th ﬁe halrogens; f§he ¢ptical isoners

t hereof when R1 and e not theypsarme; 30 the\t ay?oners thereof; and
the Hcid addition salts thereof oréma? gggdal esters Mnd salts thereof
conprising reacting an N-(1-cyano- ubstituted nethyl)phthal am c
acid, or a 2-[(1-cyano-1, 1-di substituted hyl ) car banoyl ] - ni cotinic or

gui nol i ne- 3-car boxylic acid of Fornul a“'lﬁnﬁrr] 45 wherein A X, Y, Z,
[err]s are as described for Formula I, in a®chlorinated hydrocarbon
saturated with an excess of a hydrogen halide, in a tenperature range of
[err]for fromone to 20 hours unde Q_EQ onditions. 2. A process
according to Caim1 wherein the [ P Hcr onet hane,

1, 2-di chl oroet hane, or o- 50 ey hydrogen halide is
hydragen chloride. 3. A process a i mﬂg((\%\/l@r%?%r n Ais [err] 4.
A process according t o Claim2 wherein en. 55 5. A process
according to aim3 for the preparation off a herbicidal isoneric mxture
of 6-(4-isopropyl-4- nethyl-5-o0x0-2-imdaz#lin-2-imdazolin-2-yl)-mtoluic
acid, and 2- (4-isopropyl -4-met hyl -5-o0xo0-2- imdazolin-2-yl-p-toluic

aci  and the nmethyl esters thereof. [err] - EP 0 205 879 Bl

A stired mixture containing the 4-picoline salt of 2-[(1-cyano-1.2-dimethylpropyl)carbamoyt]-3-
quinolinecarboxylic .acid (8.0 g, 0.02 mol) in 200 mL of dry o-dichlorobenzene under N2 at room
temperature is purged with hydrogen chloride gas for 15 minutes. The mixture is heated to 85°C for 72

30 hours, cooled to room temperature and the resulting solid is removed by filtration. The filter cake is washed
with 200 mL dry ethylenedichloride and dried in vacuo at 75° C for three hours to give 3.7 g (52.8%) of a
soft grey solid, which is assayed by liquid chromatography and shown to contain 19.8% of 2-(4-isopropyi-4-
methyl-5-oxo-2-imidazolin-2-yl)-3-quinolinecarboxylic acid. A similar result is obtained when 2-[(1-cyano-1 2-
dimethylpropyl)carbamoyl]-3-quinolinecarboxylic acid is employed in place of the picoline salt.

35
' Claims

1. A process for the preparation of herbicidal 5-oxo-irriidazolinyl benzoic, nicotinic and quinoline-3-
carboxylic acids of Formula |

Y 7 02H R
1
AN——1—R2

Z
N, f—t=0

(1)

50

wherein
A is CRs or N;
R: and Rz each represent Ci-C; alky! or cyclopropyl, with the proviso that the sum of the
55 number of carbon atoms in Ry and Rz is 2 to 5; and when R; and Rz are taken
together with the carbon to which they are attached, they may form a Cs-Cs
cycloalkyl ring optionally substituted with methyl;
X is hydrogen, halogen or methyl;

_—

8 Iy



6. A progess according to Claim4 for the preparation of

2- (4-isopropyl -4-net hyl -5-o0x0-2-im I)- 3-quinolincarboxylic
acid, 2-(4-isopropyl-4-nethyl-5- oxogga% §g§g|¥l n-2-yl)nicotinic acid,

5-et hyl - 2-(4- isopropyl -4-nethyl -5-0x0-2-imdazolin-2-yl) nicotinic aci d,
and the esters waas zal ts t Bereadf hydrégen aldgsh, ©HCAERE, 0)FCGHHExyARALUE FG: alkosy; Cf-he
preparation of herbicidal & amgthicnpheeoxnl G+ |haloaikyr, OF; CHF:;0OCH: NOCHR Nltro, cyano,
gui nol i ne- 3-car boxyl i ¢ aci GsCofalkiiauonyl, NR.R{, 63:+Ce sivhightcdr rbracheX, alkényloky dptianally
are as defined in daim1l 2@stituted With ot to dlake hatagams; S:-Chevraighf onbrenchédealkyhylanye
not the sane; the tautoner sptichally subltitutethwithtone todtypelhalngeist ¢rahenybdptienalyhaubslibtedor
her bi &i'dal esters and sal t with ¢nerietyo CGMW'G‘FW@ alkexycar ihplegen i eembinatiopspfny two
1, 1-di substituted nethyl) phtthase 89¥RS: aci d, or

2-[ (1-cyano- 1, 15| substltutse’éydf?ﬂ? '799& Fbﬁ‘rré'w]c‘n?*cﬂky'tf"? nf1cCsoplkoxy, CFs, NOz,

qui nol i ne- 3- car poxyl i ¢ aci § oﬁﬁ‘rzz quHF% [err] wherein A, X, Y, Z
[err] al’% as d¥scribed fofs I ‘?"9{ *a chl ori nat ed hydrocarbon
saturated with excess o al t enper at ur 0
[err] for fromone to 40 A"GA zoguaﬂ?fé{r{ a%%ﬁ)'/“cﬁ'gou r%ﬂ&" ‘fh'%&{'s re%rese";ed
dehydrating and renovi ng vva )rthgén%ﬁh h H;FSW\etré e aﬁﬁ‘?eﬁgm?ﬁ oV d(; stillation,
optionally in the presence og Ccoo g the reactlon

m xture, foI | owed by reactlon W|t ter or an aI cohol under acid or basic
conditions in a tenperature range of 20 Cto [ from4to 24 hours;
distilling off the solvent; and filtering off ' 45 8. A
process according to Caim7 wherein the sol ve | chI ororret hane,

1, 24djichior oet hane, o- dichl orobenzene; the hy al i de is hydrogen

chloride, the catalyst is p-toluene sulfonic aC|d napht hal enesul f oni ¢
acid, or sulfuri.d QandRs 9. ard gpehoydmgera baogeuli mq);tdi(yOC&CmaEOWDcr&hgkylthio, Ci-Cs
preparation of a herbi ci dablkylsitiomgs | €:-G4 xhalealsylof diforomethappridijyplomathog) 1.1.2,2-
met hyl - 5- oxo- 2-i mi dazol i n- ®irgiugrogthcen| NG cON eheyl. eheapxy. amino, C;-Cs alkylamino, diloweral-
2- (4-i soffr opyl - 4- met hyl - 5- bdasine. ichiprerhpol.| metiy thb-Ph?"GMJF'{PSfﬁ@PQj with gp Ch EFs.
net hyl esters thereof. 10 NG, LS‘F GHeareups CvGr #ifel qreramhaﬂ Alkanyipyy optiprally substituted
preparation of 2-(4-isopr og}‘g alogens, Q5 C3-Ge pirgigfy Q1 pranched alkynyloxy optionally
3- qui nol i ncar F«OX&I | C a stltuted with one to three haIOQens

2- (4h| iso r ?py 5 merswrsgﬂeb")? when R Pl A" 0 90 8% cot i ni ¢ aci d,
S- et y 4 a addal ©0 r © nnla
s e d“‘ﬁgﬁﬁ R BT .

1. Verfahren z ur
-ni kot i nsauren un ch| nol'I n- 3 car onsauren der Fornel |

35

40

45 wherein A, X, Y, Z, R, Rz and Rs are as described for Formula 1, in a chlorinated hydrocarbon
saturated with an excess of a hydrogen halide, in a temperature range of 0° C to 130* C for from one to
20 hours under anhydrous conditions.

2. A process according to Claim 1 wherein the solvent is dichloromethane, 1,2-dichlorosthane, or o-
50 dichlorobenzens and the hydrogen halide is hydrogen chloride.

3. A process according to Claim 2 wherein A is CR3
4. A process according t o Claim 2 wherein A is nitrogen.
55
5. A process according to Claim 3 for the preparation of a herbicidal isomeric mixture of 6-(4-isopropyl-4-
methyl-5-oxo-2-imidazolin-2-imidazolin-2-yl}m-toluic ~ acid, and 2-(4-isopropyi-4-methyl-5-oxo-2-

imidazolin-2-yl-p-toluic acid, and the methyl esters thereof.
[
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Yy 2~H10

2 (1) 15 wobei A fOr CR% oder E& 9?}dF\’Zjeweilstr C, -3-Al kyl
oder Cycl opropyl stehen, mt der Iga% R die Summe der Zahl 20 der
Kohl enstof fatome in Rl und R2 von 2 bis 5 betrigt; und falls RL und R2

zusamenggf gl prbcosd RQordik@ QIS4 r tha yﬁwepaeazibmm . @5 hrofyi-4-meifyl$Ro-Sinfadaiengen
sind, ei nen 3ganbimcddbiyiio dddidy | 2-UMGpropyi-taethyiGio-gMueReineRfRddific Mck, Sitnyyd-(4-
substit ui er tisopdpyil-4-thethlyik5-dAb-2srmigbimiZyl) nidafingmeid, vd @He ebBislayd safié bkor. Y und Z
jeweils fU Wasserstoff, Hal ogen, C, -6-Akyl, Cl1 -4-Hydroxyal kyl, C1
-s- Al koxy?. @b mtdgm%d(prbctelas saquéhde for theRinapamtiopn, of ﬁorbnddéﬂzﬂomgmidatdhw perﬁﬁﬁm
OCF3, “OCHF2 ;and\uinoline-3achoxylic @ids4f Pdreyia ul f onyl , NR41R5, ger adketti ges odor
ver zwei gt es C3-s- Al kenyl oxy, gegebenf alls substituiert nmit 1 bis 3
Hal ogenen, geradkettiges odor verzwei gtes Ca-s-Al ki nyl oxy, gogebenenfalls
substituiert mt 1 bis 3 Hal ogenen, ofter Phenyl, gegebonenfalls
substitfUiert mt 1 bis 2 G -4-Akyl, £1-4-A koxy oder Hal ogen odor
Konbi nati onen von bel i ebi gen 2 diY ? ehen SO R3 flr
Wasserstof f, Hal ogen, Cl-4 Al kyl, thid+ & -4-A koxy, CF3, N2,
OCF3, OCHF2 oder OCF2CHF2 st eht; er stjof 2odor G -4-A kyl steht;
R5 fUr Cl -4-Al kyl steht; und wobei YAund %n— i e zusamengefal t sind,
ei nen ng bilden konnen, in dom YZ 35 | dargestelit wird durch (1) die
Struktur: -(CH2)n-, wobei n fOr el ne ganze i{2ghl von 2, 3 oder 4 steht; oder
(2) durch die Struktur: 40
- C=C- C=C- | whereih A, X, Y, k£, Ry anll Rb-alabidfidledRRRIMm L, M Q und R7 jeweils

sef sd Of f thetdplicaCiSdmerdGherect whdN3land Bl are AotAdkdamy;, CL -4- Al kylthio, Cl -4- 45
Al kyT sul f onye, tasidmefs thabagamal kyl , Di f | uor net hoxy, Tri fl uor et hoxy,
1,1, 2, 2- Tet ntwf dcidadiditidncesls, thded? or Kshthicidahestoyd and b igxepf cofiprisrg, redcfingdan/N-{tyclyand no,
D - ni eder al kytdsobstitnied Chdthyl)gitralamic, acidd bhy (21 €panb-1,1fdsebstiteipd nekthyl)evarbaradyl) aicoCl - |
CF3-, NO2- didiepr qOiH8linG13teprbexyliadeiitaf Farmalafl | st, geradketti ges oder verzweigtes
C3-8- A kenyl oxy, das gegebenenfalls mt 1 bis 3 Hal ogenen substituiert
i st, odor geradkettiges oder verzweixgtes Ca-a-Al kinyl oxy, das
gegebenenfalls mt 1 bis 3 Hal ogenen substituiert ist, stehen; 50 die
opti schen I someren dersel ben, erlI.I éi R2 nicht gloich sind; die
Taut oner en der sel ben; und . 2H

0 R2
35
- (11)
. wherein A, X, Y, Z, Ry, R2 and Rs are as described for Formula I, in a chlorinated hydrocarbon
. saturated with an excess of a hydrogen halide, in a temperature range of 0° C to 130° C for from one to
40 20 hours under anhydrous conditions; dehydrating and removing water from the resulting reaction by

distillation, optionally in the presence of an acid catalyst, cooling the reaction mixture, followed by
reaction with water or an alcohol under acid or basic conditions in a temperature range of 20°C to
50° C for from 4 {0 24 hours; distilling off the solvent; and filtering off the product.

45 8 A process according to Claim 7 wherein the solvent is dichloromethane, 1,2-dichlorosthane, o-
dichlorobenzene; the hydrogen halide is hydrogen chloride, the catalyst is p-toluene sulfonic acid,
naphthalenesulfonic acid, or sulfuric acid.

9. A process according to Claim 8 for the preparation of a herbicidal isomeric mixture of 8-(4-isopropyl-4-

60 methyi-5-oxo-2-imidazolin-2-yl)}-m-toluic acid, and 2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yJ]-p-
toluic acid, and the methy! esters thereof.

10. A process according fo Claim 8 for the preparation of 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-

3-quinolincarboxylic acid, 2-(4-isopropyl-4-methyl-5~ox0-2-imidazolin-2-yl)nicotinic acid, 5-ethyl-2-(4-
55 isopropyl-4-methyl-5-oxo-2-imidazolin-2-yhnicotinic acid, and the esters and salts thereof.

o
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di e Slureadditionssal ze dersel ben odor herbizide Ester oder Salze

der sel ben, unfassend die Urset- zung einer N-1(1 Cyano- 1, 1-di substituiertes
Met hyl ) pht hal am dsi ure oder einer 2&1 Eo"'{ﬁ% 1, 1-di substi- tuiertes

Met hyl ) car banoyl ] ni koti nsaure oder -chinolin-3-carbonsaiure der Fornel 11

55 S.-.. 1111111 HIl11 . EP 0 205 879 Bl x 02H O
%&xﬂr&@gpngfké

R2 10 wobei Z. R, R und F6 wi e be! Fornel | beschrieben sind, in
ei nem chl okl eydgied R HERYRAS Rn-helbRiden 5-05d-iRidezolit}iblenBbdsurdh, %@ﬁéﬁ&}huﬁlrﬁﬁnﬂes
Hal ogenwasser gédxichshu@f aaifointti1 i St, i n ei nem Tenperaturbereich von 0 bis 130
* C wahrgnd einer bis 20 Stunden unter wasserfreien Bedi ngungen. 2.
Ver f ahren gemaB Anspruch 1, wobei das X.osungsmittel Dichlornethan,

1, 2-Dichl orethan oder o- Dichlorbenzolfist und der Hal ogenwasser st of f

Chl orwasserstoff !st. 20 3. Verfafre maBaARspruch 2, wobei A flr CR
steht. 4. Verfahren genbB Anspruch 2 i Rzﬁir ti ckstoff steht. 25 5.
Verfahrea gemAB Anspruch 3 zur Hegsi di zi den

| somer enmi schung von 6-(4-1sopropyl.-
met hyl - oxo- 2-i m dazol i n-2-yl)-mtol uoI saur e Hind
2- (4-1sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n- ﬁ p-tol - uol siure, und der
Met hyl ester dersel ben. 6. Verfahren gemaB A géruch 4 zur Herstellung von
2- (4-1sdpropyl - 4- et hyl - 5- oxo- 2-i mi dazol i n-2-yl)-3- 30

chi nol i ncar bon0 l.ure,

2-(4-1 sopropyXfugcma&jgy’ll pOX0- 2-1 m dazol i n-2-yl) ni kotinsilure,

5- Bt hyl mg& e @e; ity oéer%&o;{z:ﬁyi%g@% it dbF Rladghtd] b tid aﬁw r LM
deren, Eshem ujy ngﬁﬁam G in H) LR 'F, Gt 8 5&&%5@%%%@;&&#{ BHISkh,
von "her bl Zi da@nmnQPmit %ﬂl%ﬂkh&m BerO§S wuﬁ&n sindidnl ¢0G BYeBEIyMRS! bilden, der
- chi nol i n- 3- cpBRRSIAILIE MelplsulsmigR st | 35 X 4
0 (T) 45 wobex fuPwasserstéts, Halogdh ode WMetthglstgfte 1 N Anspruch 1 definiert sind, der
opt i schen | sonedden jedeis It Wasserstbii Hhisgeh, CiUHalIkIRAC, i -Hddrox@aligi, Ch-s SAlkaKY, C1-4-Alkyithio,
25 Phenoxy, Ci-4-Halogenalkyl, OCF2CHF2, OCFs, OCHF2, Nitro, Cyano, Ci-+ Alkylsulfonyl, NRs4Rs,
goradkettiges oder verzweigtes Ca-g-Alkenyloxy, gegebenfalls substituiert mit 1 bis 3 Halogenen,
geradkettiges oder verzweigtes Cs-s-Alkinyloxy, gegebenentfalls substituiert mit 1 bis 3 Halogenen,
oder Phenyl, gegebenenfalls substituiert mit 1 bis 2 Ci-4-Alkyl, C1-4-Alkoxy oder Halogen oder
Kombinationen von beliebigen 2 dieser Gruppen, stehen;
30 Ra flir Wasserstoff, Halogen, Ci-4+ Alkyl, Ci-s Alkyithio, Ci-4-Alkoxy, CFs, NOz, OCFs, OCHF2 oder
OCF,CHF: steht;
Ry flir Wasserstoff oder Cs~4-Alkyl steht;
Rs fiir Gi —4-Alkyl steht;
und wobei Y und Z, wenn sie zusammengefaBt sind, einen Ring bilden k&nnen, in dem YZ
35 dargestelit wird durch
(1) die Struktur: -(CHz),-, wobei n fiir sine ganze Zahl von 2, 3 oder 4 steht; oder
{(2) durch die Struktur:

40 _-CmO-0=C-

wobei L, M, Q und Ry jewsils Wasserstoff, Halogen, Ci-4-Alkyl, Ci —s-Alkoxy, C1 —s-Alkylthio, C1~4-
45 Alkylsutfonyl, Ci-s-Halogenalkyl, Difluormethoxy, Trifluormethoxy, 1,1,2,2-Tetrafluorethoxy, NO2, CN,
Phenyl, Phenoxy, Amino, Ci-4-Alkylamino, Di-niederalkylamino, Chlorphenyl, Methyiphenyl, Phenoxy,
das mit einer Cl-, CF3-, NO2- oder CHa-Gruppe substituiert ist, geradkettiges oder verzweigtes Csz-g-
Alkenyloxy, das gegebenenfalls mit 1 bis 3 Halogenen substituiert ist, oder geradkettiges oder
verzweigtes Cs-g-Alkinyloxy, das gegebenenfalls mit 1 bis 3 Halogenen substituiert ist, stehen;
50 die optischen Isomeren derselben, falls R1 und Rz nicht gleich sind;
die Tautomeren derselben; und
die Sdureadditionssalze derselben oder herbizide Ester oder Saize derselben, umfassend die Umset-
zung einer N-(1-Cyano-1,1-disubstituiertes Methyl)phthalamids&ure oder einer 2-[(1-Cyano-1,1-disubsti-
{uiertes Methyl)carbamoylilnikotinséure oder ~chinolin-3-carbonssure der Formel Ii
56
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der. Taut oneren dersel ben; 50 und der Sl ureadditionssal ze dersel ben oder
der herbi ziden Ester und Sal ze d %eéoﬁ%g Fim‘ assend di e Urset zung ei ner

N- (1- Cyano-1, 1-di substituiertes t hy )p?‘l hal am dsi ure odor ei ner
2-1(1-Cyano-1, 2- disubstituiertes Methyl)carbanoyl]ni kotinsAure oder
-chinolin-3-carbonslure der Formel |1 55 12 I
1111211121121211§ 1212 1111112 * C XL M S * EP0206879B1 x Y ' 5

tCO2H - NH---"=NA O R2 10

(I wobei A, X Y, Z R, R2 uqd !HForrreI | beschrieben sind, in
ei nentichl ori erten Kohl enwasser - m ¥l ei nem GberschuS ei nes

Hal o*génwasserstoffs gesattl gt o i T, raturbereich 16 von O

bis 130 *C w~hrend einer bis d unt erJ wasserfrei en Bedi ngungen:;
Dehydrati sati on und Entfenung von s€er aus Rer resultierenden Reaktion
durch Destill ation, gegebenenfalls in Gegen- wart eines Slurekatal ysators;
Akahfoung der Reaktionsm schung, gefolgt, von einer Ursetzung mt WAsser
oder el nem Al kohol unter sauren oder bas¥ en Bedi ngungen in el nem
Tenper at urberei ch von 20 bis 50 * C wahrend von 4 bis 24 Stunden;

Abdest i | | af,ona des 20§ URISHIIH, W tbi FotRel 1 BBEhebdr S1aCM efl6m cHloriertdrk ]
Produkt S. S VAF LANEH (oM is MHSD Hel bnessdfRUTE oottt Lob 31 GRS oratrtorai

Di chl or met (D bisl138-+10 vaiRteRd Bihé) 813,20 Bruhdieh hiSr R Skrirefen Bodifgunged e T
Hal ogenwasserstof f Chl orwasserstoff ist; der Katalysator

p- Tol uolas ulvémaneal Wemzs Magpgiichal,i wobtil dasf KB3GryehRtel ODiEHIordsthan it @lDidhIdfethah Sker @5 9.
Ver f ahr en QrmoBeni613¢0 intCder Baldgehwdsissrsdticdhlonagseastoffést. her bi zi den

| sQuegenn schung von 6-(4-isopropyl -4-

met hyl - dkoVéiahien demés| Ansprith\2l wobeiA it ORsl siehtir e und

2- (4-1sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n-2-yl )-p-tol - uol saure, und der
Met hy| ek eMeripbion gemidrfinspsuch 2 wobei GifirfSiiphstof sigatmAi  Anspruch 8 zur Herstel | ung
von 2-(4-isopropyl -4-net h){}l -5-0x0-2-im dazol i n-2-yi) - 3-

chi notsi feaV e gprasB Anspruch 3 zur Herstellung einer herbiziden isomerenmischung von 6-(4-lsopropyl-4-

2- (4-1sopr ggyv':%'?f@ii “P'?B' sfolyolsie U PritIsoRropyh KRl Piagimidazolin-2-yl)-p-tol-

5- Et hyl - 2- Bojsauies g darietvesteedaRplests . ox0- 2-i mi dazol i n- 2-yl ) ni kot i nstiure und
deren ESGI. e(lQrfaHrgrq g§%lﬂ.? ﬁr?§pru§$\4ezratd IH%I%‘tteJlu(%E Svon 2-(4-Isopropy!|-4-methyl-5-oxo-2-imidazolin-2-yl)-3-
80 chinolincarbonsiure, 2-(4-1sopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)nikotinsiure, 5-Ethyl-2-(4-

isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nikotinsiure und deren Estern und Salzen.

7. Integrierte Verfahrenssequenz zur Herstellung von herbiziden 5-Oxo-imidazolinylbenzoesuren, -
nikotinséuren und -chinolin-3-carbonsduren der Formel |
35

X

\,,/ Y-—AF—COZH ?l
40 . z__J\ ’_<N'__'—'_"R2
. N, 7 y—L

(1)

wobei A, X, Y, Z, R1 und Rz wie in Anspruch 1 definiert sind,
der optischen Isomeren derselben, falls Ry und Rz nicht gleich sind;
der Tautomeren derselben;

‘50 und der Sdureadditionssalze derselben oder der herbiziden Ester und Salze derselben, umfassend die
Umssetzung einer N-(1-Cyano-1,1-disubstituierfes Methyl)phthalamids@ure oder einer 2-[(1-Cyano-1,2-
disubstituiertes Msthyl)carbamoylinikotins8ure oder -chinolin-3-carbons#ure der Formel Il
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35, 1. Proced6 pour |a preparation des acides 5-o0xo-im dazolinyl-benzoTques,
ni coti ni ques et qui nol di ne-3- car her bi ci des de Fornmule | 40

X 46 EP%%&EQH%? 50 dans laquelle A

est CRou N, Rl et R2 repr dsent ent chacun un groups alkyle en G -Cs ou
cycl opropyle, a condition que la s du nonbre d' atones de carbone dans
Rl et RR soit de 2 a 5 ; et, si i et R2 sont pris
ensenbl e avec |'atone de carbone a Us sont 116s, ils peuvent forner un
cycle cycloalkyllque en C3-Cs ff; ubstitu6 par un groupe

met hyl e; X est | hydropend] un hal o ene ou un groupo m~t hyl e; 13
U1 EP 0205879 Bl Y et #—\ chacun |' hydrogene, un
_hal ogene, un groupe al kyl e en C1- oA kyle en C1 -C4, al coxy en
Cl-Cs, alkylthio en C -C4, phenoxy, halogenal Kyt e en Cl-C4, OCF2CHF2, COCFa,
OCHF2, nitro, cyano, alkylsulfonyle en Cl-C4, NR4APR5, al cdnyl oxy a chai he
droite’ou ranifiee en C3-Ca facultativenddi )substitue par un & trois atones
d' hal ogbnes, alcynyloxy A cha~ne droite ou ran1fife en Ca Ca

facul tati venent , U8 r0| ato

coea e ve B B AR SR S “ﬁ:;, A
en G ;4 of, Y Wb sa.ngr%‘i QJ‘én ot B

gr oupe ntfemung von Waske? n Ruéln& uﬂﬂ%@ IIatHJ
-CG4. al kyI 4P oifiés SAurek satLg Abkilhiung der Reakt|onsm|schung,
NO2, OCF3, {Weddblodateiftd Al QntoRauren oder basischen B¥%igu ﬁfsﬂ%ﬁmﬁer&h‘rb&&clg%‘wpe
al kyl e en Cdo bi€50 R& wahrend von 4 bis ©% TSttMﬂanAMd&ﬂatﬁﬁ Kég l@isﬂ@sr@ﬁels.@ﬂd Abtfitfieren des

| Qr squepi | s pedikispr i s ensenbl e, Y et Z peuvent former un cycle dans | equel

YZ est repr~sent6 par 15 (1) la structure -(CH2)n-,

OU n est 8l eVertaivin genstist AneprucB,7, Bokdlidaé Lpsubgsmittel Dichlormethan, 1,2-Dichlorethan, o-Dichlorben-
zol ist; der Halogenwasserstoff Chlorwasserstoff ist; der Katalysator p-Toluolsulfonséure, Naphthalinsul-
fons#ure oder Schwefelsiure ist.

henl

25
9. Verfahren geméB Anspruch 8 zur Herstellung einer herbiziden Isomerenmischung von 6-(4-Isopropy!-4-
methyl-oxo-2-imidazolin-2-yl)-m-toluolsiure und 2-(4-Isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-p-iol-
uols8ure, und der Methylester derselben.

30 10. Verfahren gem#B Anspruch 8 zur Herstellung von 2-(4-Isoprapyl-4-methyl-5-oxo-2-imidazolin-2-yl)-3-
chinolincarbonsiure, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nikotinsdure, §-Ethyl-2-(4-
isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nikotinsdure und deren Estern und Salzen.

Revendications
35
1. Procédé pour la préparation des acides 5-oxo-imidazolinyl-benzolques, nicotiniques et quinoléine-3-
carboxyliques herbicides de Formule |

R2

: i
45 I—\ / < 0

A N
H
(1)
50 -
dans laquelle
A est CRs ou N ;
R: et Rz représentent chacun un groupe alkyle en C1-Cs ou cyclopropyle, & condition que
la somme du nombre d'atomes de carbone dans Ry et Ra soitde 2 4 5 ; et, si R,
55 et Rz sont pris ensemble avec I'atome de carbone auquel ils sont liés, ils peuvent
former un cycle cycloalkyliqgue en C3-Cs facultativement substitué par un groupe
méthyle ;
X est I'hydrog&ne, un halogéne ou un groupe méthyle ;

I
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(2) la structure: -C=-GCCGC 20

1 1 1 1LMQR/ L, M Qt representent chacun |I' hydrogbne,

un hal ogene, un groupe al kyle en EfiQéﬁéquggxy en C-C4, alkylthio en

C-C04, al kylsulfonyle en G -C4, hal ogénal kyle en G -C4, 25

di fl uoromet hoxyyztrifl UedpreaBiidA® ¥hacunlPhidardgene,t (il KafldddO Lie biaapeY alkyldEn CBY, hy-

phdnyl e, phe- noxy, am QRuxyaikiil¥h BT QiceHy ekrC:-Chalkylhiol ahl G430 EphiéhdxhalBgsndigid NO,

chl orophenyl e, m-thyl - ph6ayt.e 00PEHRX DCEL DEEHFE, Ukitrd) adyand) akyieuip®icCon CofE3,

NCO2 ou CH3, al c6nyl oxy &RehabichyibtyGi thaine droftatl fambiée e C{0s fasuithtverdérit aibistit@dTent

substitsue par un a troi parainCness @orhasl diglogimss, abynykycy ahdine)dyoits: oc Inemifiée ediCai t €

ou rawmTiee en C3-Ca faGulfecutiativempesub8Bué par un 3 trois atomes d'halogbpesy i phémylepar

un a trois atones d' hal dageiativement sulistitud ear us einderne groenes Alideeen Gicssjenay 8l Ce€e R2

no sont pas identiques; oubalggén ap deg cambirigisens de deux qyelcongques de ees|groupesaddi ti on

d' aci des ou dBe| ours esedlrifydeseas|un hplogdiec L @pupe akyie: oh & $rcaliiithiayep C11Cdagi r

un aci @ N-(1-cyanonft heey n £1-G-GindQe¢ Ay HEe WPGEEHF un aci de

2-[(1- cyanomefhyl e 1, 1- 88tdTHsEagpq rﬂggﬂmfmyeéapﬁghbyl]nicotinique ou

qui nol ei ne- 3- Bar boxyl i q§& “g&ormsaiesn &-Cy: 4 ~

- —~—~Y 0201, O oo ;;Ew}%'scfaﬁ@bleagay PRLUget fogmenyin cycle gans lpgyel X2 g
. 2

sont t% S que ddcrits poug%?ﬁgm ﬁ:rr.ulcgh)l_,%‘q‘a&ile“gm%gg&fgpé%%%gogwo chlore

ir.ed hydrogAne,

satur6 par un exces d'un ofs] ans un intervalle de

tenperature de 00C a 1300C, pendant 1 a 20 heures dans des conditions

anhydres. 2. Procede selon |a revendication 1, dans |equel |e solvant est

| e dichloronethane, |e 1,2-dichlorethane ou-ggcoedechl orobenzbne et

| ' hal ogHnure d' hydrogbne est le chlorure d' h}:dé’og e. 55 3. Procede selon

| a revendi cation 2, dans |lequel A est CRz. 47 Prvc=t4 selon |la

revendi cation 2, dans |equol A est |'azoto. 14~ ~~ ~~111111111111111 EP

0 205 879 Bl b.MRra@ede repeSsetont chacuaVbydtiogdex, b haldng) onlgrolp® gikyie @a ICaCh Giftoxy un

mel ange i somere herbi ci ée Gi*Gacalkjiihi® e 4£1-Cs, alkylsulfonyle en C1-Cs, halogénalkyle en C:-Cs,

i sopropy| - 4- met hyl - 5- ox difigoreréithgay difliiaeméthony, 1122t téstaflyorfithoxye tNOZl GG ipbiényle, phé-

2- (4-i sopropyl - 4- met hy| "6y oamincp alkylamino en Cy-Cs, di(alkyls inférieur)amino, chlorophényle, méthyl-
phényle, phénoxy substitué par un groupe Cl, CFs3, NO2 ou CHs, alcényloxy &
chaine droite ou ramifiée en Cs-Cs facuitativement substitué par un 2 trois atomes
d'halogénes, ou alcynyloxy & chaine droito ou ramifiée en Cs-Cs facultativement

30 substitué par un & trois atomes d'halogénes ;
de leurs isoméres optiques lorsque R et Rz ne sont pas identiques ;
de leurs tautoméres ; et
de leurs sels d’addition d'acides ou de leurs esters et sels herbicides, qui consiste & faire réagir un
acide N-(1-cyanométhyle 1,1-disubstitué)phtalamique ou un acide 2-[(1-cyanométhyle 1,1-disubstitué)-
35 carbamoyllnicotinique ou quinoléine-3-carboxylique de Formule (i

(11)

dans laquelle A, X, Y, Z, Ry, Rz et Rs sont tels que décrits pour la Formule [, dans un hydrocarbure
50 chloré saturé par un excés d'un halogénure d’hydrogéne, dans un intervalle de température de 0°C &
130°C, pendant 1 & 20 heures dans des conditions anhydres.

2. Procédé selon la revendication 1, dans lequel le solvant est le dichlorométhane, le 1,2-dichloréthane ou
le o-dichlorobenzéne et I'halogénure d'hydrogéne est le chlorure d’hydrogéne.
56
3. Procédé selon la revendication 2, dans lequel A est CRs.

4. Procédé selon la revendication 2, dans lequel A est I'azote.
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i m dazoline-2-yl)-p-toluique, et.de |eurs esters nbthyli ques. s 6.

Procede sol on | a revendication 4, %Lﬁzasasﬁrﬁpar ation de |'acide

2- (4-1isopropyl - 4- et hyl - 5- oxo- 2-

i m dazol i ne-2-yl ) qui nol ei ne- 3-carboxylique, de |I"'acide

2- (4- i sopr gpyHrocdddTEdidnYih Tévertication-d, IBbiead plépdiflion’ d¥ih JsiaRdeCiednand AdiBicide] @ adidecdisde

5- 6t hyl - 2- ( 4-idopropyi-amstiny - ev0Llidazbing2 gt Arbliineia Za| dREde - 2l4)isbopfiHiismyrs-oel- de

| eur s est er s igidasieR-y)PRolfiqueSe Qe BIC@sOR efétiyjuss | Nt egr 6e pour | a

preparation des aci des 5-o0xo-im dazolinyl-benzorques, nicotini- ques et

qui ngl*6isneé.3-Rraesdio xgién pumsenkicztion ch gow id cprdperatian] de I'acide 15(4yisopropyi-4-méthyl-5-oxo@2 H

| 20>~~~ ~imidazoline~2-yl)gvinoléine-3-carboxylique, de I'apjtie @-(4-isopropyi-4-méthyl-5-oxo-2-imidazoline-2-yl)-

H dans | aquelnicetinique,de Racidg 54@"%‘14*'wm%ﬁ“melhﬂﬁspxqéﬁn'W'?’?r?'sl)mupaﬁt de leurs

revendi cat i orpsters epspls. de lours isonbres optiques |lorsque RL et R2 ne sont

pas identigues; de leurs tautoneres ;, et de leurs sels d addition d' acides

ou de | éur% SSfyence eréraloirp dn [sige]] 'a@évagm ded) Adidles Spxgrimidgzolinyhbenzgiayes, picoligir de

N-(1- cyanomatcH?ﬁ%qT"ﬂé'W%ﬁWQW'TLﬁ%T%T'%ﬂ Efﬂ'éeéu un acide 2-[(1-

cyanonet hyl e 1, 1-di substi t u6) car banoyl ] ni coti ni que ou

gui nol ei ne- 3-car boxylique de Fornule 11X30 x 5 Yj02H Ti Z , NHCG-_NO

R2 K (XlI') dans

| aquelle A, X, Y, Z, RA R2 et Rs gugl decrits pour la Formule I,
d'Rin hal ogenure

d' hydrogene, dans un intervalle-d /_ngﬁ-@za 1300C pendant 1 a
20 heures dans des conditions anhydre$, “a toshyedeatpr | e nel ange

eaLfi omnel 45 resultant et en elimner IH eau par- distillation,

tativement an pr6sence d'un catal yseur ag ; &refroidir |Ie nelange

reactionnel, puis faire r6agir avec |'eau ou* 3 al cool dans des conditions
aci des ou basi ques dans un intervalle de tenperature de 20-C a 506C pendant
4 a 24 heur egans lxguelleds XY, Z B & R sont telspue définis daris|lanevepdicatiomt. & separer |e
produi t 2par fde llqurstom@res ogtiguesdorsaue B el neebny pes identiqueendi cat i on 7, dans

| equel | e soldpiayes tudaméyes g4 chl or onbt hane | e 1, 2-di chl ordt hane, le

o- di chl or ober# éayes sels diagditiop giagiggsou go ﬁbs"@é‘ﬁrblc@e%hl orure d' hydrogene;

| e cat al yseurduigiopsiste 3 fairg 16agir up geide, Nt 9’6‘]‘ TW' Jd -disybstityé. )P'ﬁam‘que ou i aciad -1~
napht al bne- s FFPBRFER - 5esybsty BN PRt P '“°'i‘?°o‘% i94ects Fognule I
rovendi &tion 8, pour | a preparation d un ndl ange i sonere herbicide d' acide
6- (4- X

35

U (11)

40

dans laquelle A, X, Y, Z, Ry, Rz et Rs sont tels que décrits pour la Formuls |, dans un hydrocarbure
chioré saturé par un excés d'un halogénure d'hydrogéne, dans un intervalle de température de 0°C &
130° C pendant 1 2 20 heures dans des conditions anhydres ; & déshydrater le mélange réactionnel

45 résultant et en éliminer I'eau par distillation, facultativement en présence d'un catalyseur acide ; 2
refroidir le mélange réactionnel, puis faire réagir avec I'eau ou un alcool dans des conditions acides ou
basiques dans un intervalle de température de 20°C & 50°C pendant 4 & 24 heures ; & chasser le
solvant par distillation ; et & séparer le produit par filtration.

s0 8. Procédé selon la revendication 7, dans lequel le solvant est le dichlorométhane, le 1,2-dichloréthane, le
o-dichlorobenzéne ; I'halogénure d'hydrogéne est le chiorure d'hydrogéne ; le catalyseur est I'acide p-
toluéne-sulfonique, un acide naphtaléne-sulfonique ou V'acide sulfurique.

9. Procédé éelon la revendication 8, pour la préparation d'un mélange isomére herbicide d'acide 6-(4-
55 isopropyl-4-méthyl-5-oxo-2-imidazoline-2-yl)-m-toluique et d'acide 2-(4-isopropyl-4-méthyl-5-oxo-2-
imidazoline-2-yl)-p-toluique, st de leurs esters méthyliques.

15 | ORI NN
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55 , isopropyl-4-n6thyl -5-0x0-2-imdazoline-2-yl)-mtoluique et d' acide
2- (4-isopropyl - 4-net hyl - 5- oxo0-2- gl hRg-2-yl)-p-toluique, et de |leurs
esters nethyliques. 15 EP O ZOEB}?%%@?#%S Procdd4 selon |la

revendi cation 8, pour |a preparation de |acide

2- (4-1 Soprop Pybcsds- s6ivh iy | reendiéclion? 8, pour la préparation de l'acide 2-(4-isopropyl-4-méthyl-5-oxo-2-

i m dazol i noinddazblineBHyNguinolsing3-Carisoryligass b il'agitd, 2-@asopropyG-#-ahéthyl-5-oxo-2-imidazoline-2-yl)-

2- ( 4- i sopr opigdtiniquands Hytided 5-6thg-2A4-isoprapgizahéting-5-8x0yd-inidazuligee-yniconigue, e dé 'leacsi de
5- 6t hy| - 2- (4stersemelspy| - 4- n6t hyl - 5- 0x0- 2-i m dazol i ne-2-yl ) ni cotini que, et de
lourg’esters et sels. 10 is 15 K-20 25 30 35 K- 40 45 50 55 16
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