EP O 2547951 B1 Description SUNIVARY OF "'THE l NVENTI ON 5 Thi s invention
rel ates to~herbicidal, 5(and/or 556’ %

2- (2-imdazolin-2- yI)n| cotinic aci ers and salts depicted by fornula
| and 5(and/or 6)substituted 2-(2-im dazol idinyl)nicotinic acids, esters

and sal t s pdegipabed by fornmula 11, K>20 [err] wherein R[err]

I's CJerr] alkyl; [err] iIs CJerr] alkyl; [err] (err] -(Jerr] alkyl
opt i onal | gusMBBY OF THEWNVENTIONONe of the foll owi ng groups: Cerr] -(err]

al koxy[err] Cerr] -(err] 45 al kyl t hi o, hal ogen, hydroxyl,

C[ er r] - er rhiscipvshiipa | rigtbs tobherhicjdab Y6(and/ér f) yshib teghéﬁﬂ"mldﬁaqh HyBnigptinic peidge pAers
kyl pheny| and ealie depidtes by foernild | andi Q(?"d{ghé)ﬁbjhsmu PiRomidezolidinyipiectinik 959 &PRrS 7)Y |
cyano or ﬁ?‘isldmdahv-fom‘y!aéimmnl um halide: C[err]-Cl12 al kenyl optionally
substituted with one of the follow ng groups: Clerr]-C[err] al koxy, phenyl,
hal ogen or | ower al rbonyl or with two CJerr]-Clerr] al koxy groups or
two hal’8gen s« - groups; Cerr]-(eyrlz berL optional Iy
substituted withjonajor two CJerr] -Cferr] alkyl dgrougls; Clefr]-Cerr]

al kynyl optio bstkt ut with one or two -C[ﬁr] hkyl groups;
or a cation; Rs ' drogen, hyedoxyl, Clerr]MlK N err]-al kynyl
or Cferg] aI kyl optiongllyls tituted with one 55 R,Nydroxyl or
one chlorine group; BN is H COR4 or [err], provi ha? when B is
COR4 or SQ2[err]; Ais err] in which Rerr] is othdt tfan H or a

cation, [err] or. CN; Is O; and Y and Z are not al kyl am no, hydroxyl, or
hydr oxyl ower al ki 2 EP 0 254 951 Bl (11 ;
' :
whersin
Ry is C1-Cq alkyl;
Re is C1-Cs alkyl;
% A is COORs, CONHRs, CHO, CH2OH, COCHs, COCsHs, CN, CHa, CH=NOH, CH2COOH,

CONHOH, CH2CH.COOH, CHRs OH,

_ ' 00CH3
U/ 30 —<N_ or cocC
o0—

ﬁ(OCH3)2;

35

Ra is hydrogen, -

© ' loweralkyl
~ Nloweralkyl

C1-C12 alkyl optionally substituted with one of the following groups: C1-Cs alkoxy, Ci-Cs
45 alkylthio, halogen, hydroxyl, C3-Cs cycloalkyl, benzyloxy, furyl, phenyl, halophenyl, loweral-
kylphenyi, Iow'eralkoxyphenyl, nitrophenyl, carboxyl, loweralkoxycarbonyl, cyano or triloweral-
kylammonium halide;
Ca-Ci2 alkenyl optlonally substituted with one of the following groups: Ci-Cs alkoxy,
phenyl, halogen or Ioweralkoxycarbonyl or with two C1-Cz alkoxy groups or two halogen
50 groups;
Cs-Cs cycloalkyl optionally substituted with one or two 01 -Cs alkyl groups;
Cs-Ci1s alkynyl optionally substituted with one or two C1 -Cs alky! groups; or

a cation;
Re is hydrogen, hydroxyl, Cs-alkenyl, Ca-alkynyl or C1~Cs alkyl optionally substituted with one
55 hydroxyl or one chlorine group;
B is H, CORs or SO2Rs, provided that when B is CORs or 8OzRs; A is COORs in which Rz is
other than H or a cation, CHs or CN; W is O; and Y and Z are not alkylamino, hydroxyl, or
hydroxyloweralkyl;



[err]? ¥ is C-derr] alkyl, chloromethyl or phenyl optionally

substituted with one chloro, one ni nmet hoxy group; [err] S
[ecr] alkyl or phenyl optionally su#przg{r?gﬂﬁh th one nmethyl group; W
iIs O 5 Rl err] |s [err]-al kyI or phenyl; Y and Z are each

hydr ogen, halnﬁgen seé,. 11 BIY bhiordridiry] orrahdrrywwoﬁam@smbd wit Gl chioR)| @Xitvo or
Cerr] alkylt fgﬁgry, thoxly @,n,pxy err] haloal kyl, nitro, cyano, (err]
al kyl am no, & - ( er id ¢c,L&VdiyRdr ph yrloamm,sudsamaawmrdﬁyhmwmv.,
di fl uoronet hexy, trigdd:uoronethoxy, 1,1,2,2-tetra-fluoroethoxy, phenyl
optional by supsti t utieCh-Gy-dikgl @ pentid Clerr] alkyl, G -Jerr]
al koxy or halvaged; @s- &ickmhydrogen lesiogbit. GaiCs baliah SinGel hudriverlayéralioy; ‘bpﬁsr aHout, |Gy -Cs
substituted w th onelkyithiot formeyd phenboxyy8nSs hakBlkdl] mitro: Fyana, CaiCy Blkylamingsy flizln (G4 deyverat-
al kyl nyl oxy opt i onalkiigmigef3ytGst alkvisuhfonyly diflugrpmethexyt Rifluaromeiowiy d i 2-tteyfluproethoxy,
strai ght or branchedherykeptignallysbstityied Mty oneubst i t ut ed wi th phenyl, [err]
al koxy ore 1 to 3 hal og@n@ a“‘.YSC1'°4 a'k°"y°"“a'°9°"' err Y“gja ht orh ranch

rep aogens,

ﬁl Ikynyl opt i og[al |y subgi'?ﬂt%rf"é'éf W’PW“% yloxy op L lly s4b o tf]ee soge
al ogens; Ca err] cy q f r ns;
a?PE’SﬂQ/Is" sEtf"r fod Ph b s?’ H‘% e "

or (Jerr] -Cerr] al kg I ght°é rra]‘c
gsestraigﬁébggﬁﬁ%% ﬁr@{&‘fr oﬁ:ltinal%gl‘?skl %h @err rHﬂ(ox or1

wth (err] al koxy

optional /Y substitutegy

a: toi‘y and on carbon GEHFy]o'tr%ll@éuK&M’ed%th teth I%IoBéH &Walk&y’ Al err]
al kyl car bonyl oxy optro&a P HJB&JyI Sptdrafl Slbdithtetrwih & -Ci Sk br 13b §@MygeRs; 1 tO 3
hal ogens; G -C4 al kyl g3 §|w|&arbb%mmotdau&£@r§ubsnmltdaa>\eymmbarw.ih @ kdsydIkyhbroG:-Cs
[eNe] al kyl ami no, [ alikody 4t @h KarboRWith G, -C{hikoxfcér 1it6 Bakibgeshgnroni um or [err]

al kyl car bonyl oxy; 2(or ¢3¢ aikckiboryjky eptierallyysubstitissdiwithiCeds atkdxn ofiaib Sdpelngeos;
[err] alkyl; 25 Ci-Cs alkyl substiftitedrwitB)GitGai akoyy, CGayeh i atkylitiid, ;&ﬂrtaﬂwlammo,e@-&
wi th hal ogen or [ er rdialkgylakb,;Ci #Cs nristkidgrhmariuny or 3y -Gp plkylesrbonyloxtsy dr oxy; ami no
optional |y substit ut2a 3pfutyhopftienally] substituted it haldgen or]crﬁswgw and [err] al koxy;
2(or 4)-pyridyl oxy opt i2fam&rthignybedtionallt swbstitited;with halegen pr @Gey@kyl t 1 j f | uor onet hyl
or 1 or 2 30 N-metiyl-Sey@heyrmolv [ err] nmono or

di al kyl ami nocar bony!l anhyf#x¥iopt i onal | y substituted on ? i tro enat-
amino optionally substituted with C1-Cs alkoxy or Cy-Cz alkyl and Cs- koxy,

2(or 4)-pyridyloxy optionally substituted with Ci1-Cs alkyl, tnfluoromethyl or 1 or2
/ 30 halogens;
C1-C+ mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen at-
tached to the ring with G;-Cz alkyl or C1-Cs alkoxy;
C1-Cs alkoxycarbonylamino, optionally substituted on nitrogen with C1-C2 alkyl or C1-Cs
alkoxy;
35 C1-C+ mono or dialkylaminocarbonyloxy;
Provided that at least one of Y and Z is:
C2-Cs straight or branched alkenyl optionally substituted with phenyl, Ci-Cs alkoxy or 110 3 halogens;
C2-Cs straight or branched alkynyl optionally substituted with phenyl, Gi-Cs alkoxy or 1 to 3 halogens;
Ca-Cs cycloalkyl optionally substituted with methyl, halogen or C1-Cs alkoxy;
40 C1-C. alkylcarbonyl optionally substituted with C1-C4 alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally -substituted on nitrogen with C1-Cz alkyl or Cy-Cs alkoxy and on
carbon with C1-Cs alkoxy or 1 to 3 halogens;
C1-Cs alkyl substituted with C1-Cs. alkoxy, C1-Cs alkylthio, C1-Cs alkylamino, C1-Cs dialkylamino, Ci-Cs
trialkylammonium or C1-Cs alkylcarbonyloxy;
45 2(or 3)-furyl optionally substituted with halogen or C1-Cs alkyl;
2(or 3)-thienyl optionally substituted with halogen or C1-Cs alkyl;
N-methyl-2(or 3)-pyrrolyl;
hydroxy;
amino optionally substituted with C1-Cs alkoxy, or C1-C2 alkyl and C1-Cs alkoxy; or
50 2(or 4)-pyridyloxy optionally substituted by C1-Cs alkyl, trifluoromethyl or 1 to 2 halogens; and
C1-C+ mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen attached to the ring
with C1-C> alkyl or C1-Cs alkoxy;
C1-C: alkoxycarbonylamino, optionally substituted on nitrogen with C1-Cz alkyl or C1-Cs alkoxy;
C1-Cs mono or dialkylaminocarbonyloxy;
§5 Provided also that when Y is hydroxy, Z cannot be hydrogen;
the N-oxides thereof, provided that Rs cannot be unsaturated alkyl and Y and Z cannot be alkyithioalkyl,
alkylaminoalkyl, dialkylaminoalkyl, trialkylammoniumalkyl, amino, 2(or 4)-pyridyloxy, alkoxyamino or unsatu-
rated alkyl;




tached to the ring with [err] alkyl or -[err] alkoxy; [err]

al koxycar bonyl ami no, optionally S#e‘i##u#i% on nitrogen with [err] al kyl or
[err] al koxy; 35  or dial kyl am nocar bonyl oxy;
Provided that at |east one of 'Y and Z is: [err] straight or branched

al kenyl —opt ian@kdayisshtpsthirbdi Whsh i dhll RPE8 Rdtlthe dabr | @l koxy or 1 to 3

hal ogens; [Q%t&ﬁe{r@éng@go,ﬁ&ncbgoﬁ,@@m Abkynyl optionally substituted with
phenyl, [ er rye sldeadiionQbitskherddi &cgﬁllﬂﬁﬁﬁﬁﬁsaﬁdﬂfd’rr}\m@yﬁlbmal kyl optionally
substi t ut ed 1wk phséieinRdfition HisY RERE tdsubkifutéd pyblspyritine détonitriles[depicthd by formula Iil,
al kyl cag beumgktuted byrdpyridine JvdaarhiddsLildtated by fofrauta |V, dhiklazmyyrrolppytiditegioeshigidstigiechs ;
[err] al kydnfdasborut ani aw cqsiamoyl adidoynic atids, ieters cad caaltan dapictegeby fomauip [Vibr These
al kyl or pengohndalh@xtie strackuresillesiratod helow arid dracuseful ag itenpdiates for the) PEPELR §
[err] al kyérbisiddd sicotinig tacids, edtarharfdesalts]of formipsy andler r ] al kylthio, G -C4

al kyl ami no, Foemuld .dY. ¥ Khand Ml gempouedsiipverthe SURWPS noni um or [err] '

al kyl capbonyl oxy; 45 2(or 3)-furyl optionally substituted with hal ogen
or [err] alkyl; 2(or 3) hlen¥ optionally substltuted al ogen or
[err] alkyl; e, gHr 3)]byrrolyl hydr gxy. _u&%ptl Iy
substituted withliferg] C[err] -C2 al nd _@Nﬁ?koxy,
or 50 2(or=4)x yr|d ptionally subst {ed bv OPerr -
triquFometh% ,,11 hhalgens and C[erﬁ Ry

di al kyl am nocar bony anin®, optfonally substituted on th n| trogen attached
tothe ring with Cerr] CZ al kyl or [err] -C4 alkoxy; (err] -C4

al koxycar bonyl am no, optionally substituted on nitrogen with CJerr] -C2
al ke aop Cerr] err] al koxy; (err] -Clerr] mono or

di al kyl am nocar bo%lb&y, 55 Provi ded al so thatIVthen Y is hydr oxy, Z
cannot be hydrogen; the N-oxides thereof, provided that [err] cannot be
unsaturated al kyl and Y and Z cannot be aI kyl t hi oal kyl, al kyl am noal kyl ,
di al kyl am noal kyl, trial kyl amoni umal kyl, am no, 2(or 4)-pyridyl oxy,

al koxyasi no or unsatu- rated al kyl; 3
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EP O 254’951 Bl the optical isoners thereof‘mhen R[err] and R2 are not the
same; the fautomers and geonetric i eo and the acid addition
salts thereof except when [err] is gﬁ%@*&ﬁh ng cation. The present

i nvention also relates to substituted pyrrol opyridine acetonitriles
depicted by forrmula 111, 5 substituted pyrrol opyridi ne acetam des
illustrated by fornula 1V, |n1dazopyrrolopyr|d nedi ones illustrated
formulas V and VI, and carbanoyl nicoti ni esflers and salts depicted
by formula VII. These cbMpdunds have ¥ | | ustrated bel ow and
are usefu as internediates for the preppratifon t Qe herbicidal nicotinic
acids, esters and salts of formulas |Z ) R, IV, V, VI and
VI'1, conpounds have the structures: 10 [erR] 25 N N N 95

(V) 40 45 50 55 4 EP 0 254 951 Bl 25 R2 [err]
wherein R err][err] Rerr], Rerr], Y and Z are as descri bed above.

DESCRI PTI"ON OF THE PREFERRED EMBODI MENTS 30 A preferred group of
conmpounds of this invention are the 5(and/or 6)substituted
2-(2-imdazolin-2-yl)- 8h@otinic acid, esters and salts represented by
formula | above, wherein A, B, W Rerr] and R err] are as described in
said claim1l, and one of Y and Z represents hydrogen or methyl while the

ot her of and Z represents 00R3

(Vi) Y

o, = Tt
N couu—c‘:—couﬂz
R2

25
wherein Ry, Rz, Rs, Y and Z are as described above.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

K/ 30 A preferred group of compounds of this invention are the 5(andfor 6)substituted 2-(2-imidazolin-2-yl)-
nicotinic acid, esters and salts represented by formula | above, wherein A, B, W, Ry and R are as
described in said claim 1, and one of Y and Z represents hydrogen or methyl while the other of Y and Z
represents

C2-Cs straight or branched alkenyl optionally substituted with phenyl, C1-Cs alkoxy or 1 to 3 halogens;
35 C2-Cs straight or branched alkynyl optionally substituted with phenyl, C1-Cs alkoxy or 1 to 3 halogens;
C3-Cs cycloalkyl optionally substituted with methyl, halogen or C1-C4 alkoxy;
C1-C: alkylcarbonyl optionally substituted with C,-Cs: alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally substituted on nitrogen with C1-C2 alkyl or C1~Cs alkoxy and on
carbon with G-C, alkoxy or 1 to 3 halogens;
40 C1-Cs alkyl substituted with C1-Cs alkoxy, C1-Cs alkylthio, C1-Cs alkylamino, C,-C. dialkylamino, C1-Cs
trialkylammonium or C1-Cs alkylcarbonyloxy;
2(or 3)-furyl optionally substituted with halogen or C1-Ca alkyl;
2(or 3)-thienyl optionally substituted with halogen or C;-C; alkyl;
N-methyl-2(or 3)-pyrrolyl;
45 hydroxy;
amino optionally substituted with C;-Cs alkoxy or C1-C2 alkyl and Gy-Cs alkoxy;
2(or 4)-pyridyloxy optionally substituted with C1-Cs alkyl, trifluoromethyl or 1 or 2 halogens;
C1-Cs+ mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen attached to the ring
with C;-C> alkyl or C1-Cs alkoxy;
50 C1-C: alkoxycarbonylamino, optlonally substituted on nitrogen with C1-C2 alkyl or C1-Cs alkoxy;
C1-Cs mono or dialkytaminocarbonyloxy;
the N-oxides thereof, provided that Rs cannot be unsaturated alkyl;
the optical isomers thereof when Ry and Rz are not the same;
the tautomers and geometric isomers thereof; and
55 the acid addition salis thereof except when Rs is a salt forming cation.
In this application the term cation means all cations, but preferably alkali metals, alkaline earth metals,
ammonium, organic ammonium and inorganic metals such as copper, nickel, zinc, silver, lead, manganese,
cobalt or iron.



[erf]. stfaight or branched al kenyl opticonally substituted with phenyl,

Cferr] -C4 alkoxy or 1 to 3 hal oggﬁ %é 1 B1 [err] straight or branched

al kynyl optionally substituted w %b ', [err] alkoxy or 1 to 3

hal ogens; [err] cycloal kyl optionally substituted with nethyl, hal ogen or
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t he N oxi dées ereof, provided that err| cannot be unsaturated al kyl; the

optical isonmers thereof when R err] and R err] are not the sane; the

taut omer s and geonetric isoners thereof; a 55 the acid addition salts
thé¢eofm¢xcept when [err] is a salt . foRQ tation. In this application the
termcation neans all cations, but pfefe |y al kali netals, alkaline earth
nmetal s, anmoni um organi c ammoni um ahd i orR2ni c netal s such as copper

ni ckel , zinc, silver, |ead, manganesg¢, cjgbalt or iron. 5 EP 0 254 951 Bl

The term organi ¢ ammoni um neans a pogitiWely gharged nitrogen atom j oi ned
to fromsone to four

wherein R, R, B and W are as described above; however, to avoid the repeated use of this structure in
. the specification, a specific imidazolinyl function is used as representative of the above structure. The
/' a0 specific imidazolinyl function is (4-isopropyi-4-methyl-5-oxo-2-imidazolin-2-yl), and is used in the specifica-
tion simply as a convenience in describing the reactions in which the above illustrated function can be
involved. In practice, the structure can be substituted for the above-said terminology and the substituents
identified as R1, Rz, B and W, can be any of those selected from definitions for Ry, Rz, B and W mentioned
above.

35 In accordance with this invention, 6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)pyridine-3-carboxal-
dehyde is prepared by oxidation of 2-(5-hydroxymethyl-2-pyridyi)-4-isopropyl-4-methyl-2-imidazolin-5-one
with manganese dioxide at an elevated temperature in the presence of an inert organic solvent such as a
chlorinated hydrocarbon.

The thus prepared carboxaldehyde can then be converted to the desired 2-(5-alkenyl-2-pyridyl)-4-

40 isopropyl-4-methyl-5-oxo-2-imidazolin-4-one by reaction of said aldehyde with the appropriate alkyl
triphenylphosphonium halide in the presence of an alkali metal hydride, mineral oil and dimethylsulfoxide.
Lithiation of this 5-alkenyl derivative, using methy! lithium and carbon dioxide in the presence of
tetrahydrofuran, affords the corresponding, herbicidally active, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-
yl)-5-alkenylnicotinic acid. '

45 Esterification of the thus prepared nicotinic acid can then be achieved by reaction of said acid with
etheroal diazoalkane, preferably in the presence of an inert organic solvent such as chlorinated hydrocar-
bon.

Preparation of the 5{and/or 6)substituted nicotinic acids wherein the 5(and/or 6)substitution is alkenyl,
alkylcarbonyl, 2(or 3)-furyl or 2(or 3)-thienyl, can be accomplished from the appropriate 5(and/or 6)-

s0 substituted-2,3-dicarboxylate.

In this method the appropriately substituted S(and/or 6)pyridine-2,3-dicarboxylate is converted to the
corresponding acid by heating with a strong base, such as an alkali metal hydroxide, and then acidifying the
reaction mixture with a strong mineral acid. Heating of the thus formed acid with acetic anhydride,
preferably in the presence of pyridine and 1,2-dimethoxyethane, yields the 5{and/or 6)substituted pyridine-

55 2,3-dicarboxylic anhydride. The 5S(and/or 6)substituted pyridine-2,3-dicarboxylic anhydride is then reacted
with an aminocarboxamide to yield an isomeric mixture of the 5(and/or B)substituted carbamoylnicotinic acid
and the 5(and/or 6)substituted carbamoyipicolinic acid. This reaction is carried out using approximately
equimolar amounts of the anhydride and the carboxamide, in the presence of an inert organic solvent such

6



al i phatit groups, each containing from'one to twenty carbon atons and
preferably one to six carbon atons JB@ grpgj'mds of the present i nvention
are anal ogs of 2-(2-imdazolin- 2-y||)='pyr| d| nes of M Los, described in the
EPO application 81103638. 3 published Decenber 16, 1981 and EPO pat ent
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structure c%'r?"‘ﬁ'é"‘%tﬂt?%'f ofSeifl 89ANIHICY: he at}ov gi d. ter m‘gol og%)gan

substituents, i 'E? -inp) %;g)mg %
lo on, tic
seiegt ed f r correspong%%?:ﬂdr ;%égml’ow aI%/I un q%ﬁ Q o?the =

I n Accor an
6- (4-isopr opy |s a %003 thfdm(fjﬁ%Q'LIW2%2 rliclaRbYih- b%rn;%ﬁr%fecvﬂ{h%mlum dehyde
i s prepar edeX g&ja orcacetate in the presence of an mert organic solvent such as a chlorinated
2- (5 hydr ox s e 3orréspbr§if?18 SeRYbrofh SRS icotndne W
nmanganesg; di'oxh dBtafl thé MorRlIg i b@sk /&Eﬁm@lﬁﬁ&alk{(leswﬁlt& ez—(&hﬁﬂ%ﬁ:ﬁz -PAfnicatinate1 Bf this
or gani ¢ sol i@ffonSal fmds | Starkiidr B)hiickidyEB 2Myidiz0maa-yIAibotindté & didsbigedi @Rsdlu@Cnethanol,
car boxal dehb’éi%d@vﬂlﬂabm il AepeesivaVet Bikaliindtdd hdiide ahithenadth an alkyl mercaptan. These additions
2- ( 5- al kenyire Jemydlly thake white: maintaining the temperature of the mixture below about -5°C. Thereafter, the
mixture is acidified with acetic acid to pH 4 and then concentrated in vacuo. The residue can be dissolved
40 in methylene chloride, washed with aqueous sodium bicarbonate, reconcentrated in vacuo and the product
recovered.
Additional methods for the preparation of the compounds of this invention are described in the
examples below.
Among the compounds of this invention that can be prepared by the methods described above and/or
45 exemplified below are those having the following structure:
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40 7 isopropyl - 4- net hyl - 5- oxo- 2-i m dazol'i n-4-one by reaction of said

al dehyde with the appropriate al kg], ot,‘; hﬁ%g}(l phosphoni um halide in the
presence of an alkali metal hydride, ﬁl eral oil and di et hyl sul f oxi de.
Lithiation of this 5-al kenyl derivative, using nethyl lithiumand carbon

di oxide in the presence of tetrahydrofuran, affords the correspondi ng,
herbicidally active, 2-(4-isopro Wd«Lrnﬂhyl-S-oxo-Z-inidazolin-z-
yl)-5-al kenyi ni cotinic gci HLEsterification of the thus prepared
nicotinic acid can then eved by reaction of said acid with ethereal
di azoalskane, preferably,in]thejpresenc 'ﬁg an inert organi c solvent such as
chl ori nated hydrocar- b&n; é Lol i of¥ the 5(and/or 6)substituted

(an

nicotinic acids wherein the Rﬁ%&@;tion i s al kenyl,
al kyl carbonyl, 2(or 3)-furyl or { , can be acconplished from
the appropriate 5(and/or 6)- 50 Hsul$tituted-2, 3-dicarboxylate. In this
met hod ¢ he appropriately substituted5(and/ or 6)pyridi ne-2, 3-di carboxyl ate
is converted to the corresponding acid by heating with a strong base, such
as an al kali netal hydroxide, and then acidifying the reaction mxture with
a strong mneral acid. Heating of the thus fornmed acid with acetic
anhydri de, preferablyyin the presence of pyridinezand 1, 2-di net hoxyet hane,
yi el ds T he 5(and/or,?{'ubstituted pyridi ne- 55 Z°31di carboxylic anhydri de.
The 5(and/or 6)sub¥e Yat ed pyridine-2, 3-di car boxyPY8T98RPdri de i s t hen
reacted with an amlngaypenseln de to yiel d an i sonhydecogenture of the
5(and/ or 6)substitutyed ,car banoyl nicotinic acid anﬁyhpgggéand/or

6) substjpt uted carb icolinic acid. This react SR P8 Carri ed out usi ng
approxi mat el y equi mllyl anounts of the anhydride addyllhe carboxamni de, in

t he presence of an 4 ne | ent such 6 54 951 Bl as a

chl ori nated hydr ocajr'&)e;]ého&)g%%%g’} i ng ether sugﬁggg%f F, diethyl ether,
or di met hoxyet hane.3-ttekonopropenyl on i s essenti ameghed¥pl ete, the product

m xturesi s heated wt ; s 3 Kt ur e of et
i sopropyl - 4- et hyl V%%x@%#n%%&%ﬂﬁ“??l ) 5-(an l)ﬁ,’grrgi)glsub,sti tuted
nicotinic acid and ktrbleraninpbropyl - 4- dimethylamino
nethyl-5-oxo-2-im(bug“iéfgbyﬁ915-(and/or 6) subst hiydireged col i nic acid.
Conversion of this acid mxture to the 5 correspgnding esters can then be
achiéveh by reacti YPRTUREN fi xture with acetic %f ide, preferably in

the presence of an jrpﬁényqqgﬁyp ¢oigpnt such as hyldeeipen Xyl ene, benzene
or the like. The react, on ﬁrDVIfEﬁ a niﬁture of tﬂF tricyclic diones of
formulas V and VI viTRBEREIVERY L hET8R8 ed with abYSNO&S™ netal al koxi de

35 ethynyl bydrogen
l-propynyl hydrogen
2-propynyl - ethoxy

w 3-chlorq-1-propyny1 hydrogen
3-methoxy-1-propynyl hydrogen
3-phenyl-l-propynyl ' hydrogen
2-trichloromethyl-1-ethynyl cyano

® 2-chloro-l-ethynyl hydrogen
cyclopropyl p-tolyl

cyclopropyl hydrogen
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to yield a nmixture of the 2-(4-isopropyl-4-nethyl -5-oxo- 2-i nmi dazol i n-2-yl)

5- (.and/.or '6) substituted nicotinat
3—(4-isopropyl-4-nethy|-5~oxo-2-inﬁ%ﬁgg?%%ﬁﬂ?§l) 5- (and/ or 6)substituted
pi col i nate. 10 Conversion of the alkyl

2- (4-isopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n-2-yl) 5-(and/or 6)al kenyl

ni cotinates or the correspopdi ng 5-(and/or 6)alkylthigal kyl or

al koxyal kyl ni coti nates to_the correspondi ng acid can Be achi eved by
reaction of the ester G¥E€hORFeBRIic al kali netal hyd®®kbREYat an el evat ed
tenperatsire. After heaéyagobbgyueaction m xture is copyg@doged acidified
wth a strong m neral acig. The.reaction is concentratgd apd then
partitioned between a EHFEPPHE¥Ld hydrocarbon sol vent PRRBYdater. 15
Preparation of formulacgclbpandydr 6)hal oal kyl bydrogen
2-(2-imdazolin-2-yl)nicotipates can be achieved by r ' an al kyl
2-(4-isdﬁropyl-4-nethyfy§§858¥¥iinidazolin-2-y|)-5-alﬁgﬁkkg%Pinate with an
N- hal osucci ni ni de and Bg@zdjmepbydxildeyclapropybsencbydrogeni nert organic
sol vent such a chlorinat L9C jp reacti ongd ally
conducted at an eIevatgdﬁgéﬁﬁgrgtgygﬁ%gvé é?ably undepygrgggﬁiet of inert
gas. The,reaction yiel dschiergr-dycyclohexyl hydrogen

. 16 7. .
2- (4-isopropyl - 4- net hyb=gh¥@o21i-ydazddpyl V! ) - 5(anfydrogen
6)-(1-ha|oa|kyl)nlcotlgate f 20 hi reaction is coBdgcted usi ng an
i m dazol i nyl function PAPREPOXYBL-EYSARRE*Y! as descr PYEFO#SS e, the
COR[err] function is r@tmerbdxyu+li-eydlprepegli on but hgdrogen enoved from
t he—pr odzact ester by reac iﬁn t hereof with aqueous al &@? al d a strong
mneral acid. These ref&€dns are exenplified by exan& %thd 10
described in detail belpeopidmylt hus obt ai ned al kyl hydrogen
2- (4-isopropyl -4- et hyk.- 5- -2-imdazolin-2-yl)-5-(a
6) - (1- hal oal kyl ) ni coti rl?é"?:g gn then be used as the stg’%l r?&er?ateri al for

the prep#iration of themedhoxyasetiyly 25 formula | 5( MySrHzeN al kyl

substituted with al kyl ¢gy; lfRetyd (2-1 m dazolin-2-yhydgpdmate. The
reaction involves the treatfent of, the 5(and/or 6)-1-(ha) oal kyl )nicotinate
referred to above, witEPRIREEEEYA acid and an al kal i TAB®LI t of said

organi c %pid. Tr eat nentd iefh Iidiwddety prepared fornul a Ihydrogen

2-(Z-imdazolin-2-yl)nicatinate, having a 5(and/or 6)al kyl substituent

substituted with an aIﬁﬂ%ﬁﬁlﬂﬁﬂﬁ%ﬁ&yfunction, with a%%ﬁ%&ﬁ?nneta

al koxide in a |lower alipleiloraropiewybl provi des t hdydwogemondi ng

S(and/ or 6) hydroxyl oweral kvl functio the pyridineJ the 2-(2-

i m dazol -2 yl)ni coti r@t‘@“‘l‘ﬁe"a’i‘i&%‘g"’g? this 5-(and/ cw‘gl?@%ﬁ oxy

| ower al kyl 2-(2-im daza@det#@midd ni cotinate with pyridih)drogerhro- mate and

pyridiniumtrifluoroac : 1 presence of an i nern i c sol vent
Rl Hy gt

such as a chlorinated ocC then yields the cor I ng 5(and/ or
6) al kyl car bonyl 2-(2-i Butyamid®-y| )nicotinate. 35 hydupgRRain the
formula 4 5(and/ or 6) gdkidtddOet kit ggubstituted hydrogen
2-(2-imdazolin-2-yl)nigotipnates of this invention, a formula | 5(and/or
6) hal oal kyl 2-(2-i mdaz‘fﬂ? otQa5etaBifRate i s di ssol FeB&Psol ute
met hanol, treated wth er fietdaclecamidoon of al kali Wypdedgénydri de and
then with an al kyl nercaptan. These additions are generall de while

£ Eanfgp Farde

mai nt ai nfhg t he t enper FTFRO¥Y2EREARIIP 1 e bel ow about ereafter, the
2-chloropropionamido hydrogen
3-chloropropionamido hydrogen
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m xtute s acidified with acetic acid to pH' 4 and then concentrated in
t hyl ene chl ori de,

vacuo.

aqueous sodi um bi car bonat e,
recovered. Additiona

The' resi due can be dissolv

r eco’ngnélg%“t%sg é‘ﬁ

nmet hods for the preparation of the conpounds of this

vacuo and the product

washed wi th

invention are described in the exanples bel ow. Among the conpounds of this

I nvention that can be prepared by the nethods descri bed above and/or 45

exenplified bel ow are tﬂpse havi ng -t he followi ng &ructure: 50 55 7
254 951 Bl [err] 1N.methylacetamido

hydr ogen 1- propenyl
hydr ogen al | yl
hydrogen 3-chl or opiN>aRitHoxyacetamido
2-trichl oronet hyl vi
di et hyl am no 2-chl
i soprop@nyl

hydr ogen 2- phenyl vi
hydr ogen 1-propynyl

et hoxy

15

20

25

30

50

N-ethylacetamido

N-methylpropigulamiida 2- phenyl vihygdirogeins)

hydr ogen
al |yl

hydr

: hydr ogen
Nnﬁeéﬁnyﬁgop1onamidohydrOgen

N-methylchloroacetamido
N-methoxychloroacetamido

N-methyldichloroacetamido
N-methoxydichloroacetamido

acetoxy

acetoxy

propionyloxy
butyryloxy
methoxyacetoxy
chloroacetoxy
dichloroacetoxy
trichloroacetoxy
2-chloropropionyloxy
3-chloropropionyloxy
2,2-dichloropropionyloxy
methoxymethyl
methoxymethyl
ethoxymethyl
n-propoxymethyl
i-propoxymethyl
g-butox&methyl
i-butoxymethyl
sec-butoxymethyl
tert-butoxymethyl

10

g

¥A5R8°Pr openy |
net hoxy 2hydrogen

#%QﬂﬁqﬁXacetggpégge” 1- chl or ov

Bdtogen

bYfisogsn

BdromeR
hydrogen
hydrogen
bydrogen
hydrogen
hydrogen
acetamido
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen

‘hydrogen

bydrogen
hydrogen
hydrogen

Z vinyl
al lyl

et hynyl

methoxymethyl

hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen

EP O



3- chl er.0-"1- pr opynyl

hydrogen 3-phenyl -1 - propynyl
2-'trichl oronet hyl -1 - et hynyl cyano
hydr ogen cycl opr opyl
hydrogen 50 55 8

nmet hoxy 5

phenyl cycl opentyl
hydrogen” 2, 2- di net h#rmeLtbpRystogy |

hydrogen52-chloro-lzch@kgaqygth 1

hydr ogen*40 3-net hoxy-| - propynyl
en
528 26481 B9 2-chl oro-1| - et hynyl
P-tolyl cycl opropyl

EP 0 254 951 B1 Y Z cycl opropyl

cygl obut yl z hydrogen cycl obutyl

- hydrogen 10 = ) cycl ohexyl

hydr ogen 2- Aetipyjlenylcycl ohexyl

hydr ogen 2h99&g@gn;-cyclopropyl

SYg;?ﬁng?i?E;E?é%;§b§¥%u¥y2@QY#wdrogenhggrogen ZRYdTQ&ﬁﬁ)H
hydrogen propionyl 2-methoxypropyl hydrogen bhydirveen
hydr ogen1025 3—meﬁtor:]8')( ra})cpeytlyl hydrogYs%r ogen
2-methoxy~-2-methylethyl hydrogen
methylthiomethyl bydrogen
5 methylthiomethyl 2-furyl
ethylthiomethyl hydrogen
propylthiomethyl hydrogen
U " butylthiomethyl hydrogen
l1-methylthioethyl hydrogen
2-methylthioethyl hydrogen
l-methylthiopropyl hydrogen
% 2-methyl-2-methylthioethyl hydrogen
methylaminomethyl hydrogen
_ methylaminomethyl p-chlorophenyl
W, 30 ethylaminomethyl hydrogen
n-propylaminomethyl hydrogen
i-propylaminomethyl hydrogen
25 n-butylaminomethyl hydrogen
i-butylaminomethyl hydrogen
sec~-butylaminomethyl hydrogen
tert-butylaminomethyl hydrogen
“ 2-methylaminoethyl hydrogen
2-methylaminopropyl hydrogen
2-methylaminobutyl hydrogen
4 2-methyl-2-methylamincethy]l  hydrogen
3-methylaminopropyl hydrogen
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but'oxy acetyl
hydrogen 30
t.ri chl or oacet yl
hydr ogen 3-chl or opr opi onyl
hydr ogen propi onam do

hydr ogen 40 chj or oacetfam' do

hydr ogen chf oroacetyl

di chl or oac :
el%!yogensrf chloroproplonyl

hydr ogen acet am do
hydr ogen butyram do
yA hydr ogen

hydr ogen

di chl or oacet am do ydrogﬂg trlchloroagetan1do

hydr ogen 45 d imethyksainimeth

2- Ch|OEODFOD'Ona”‘dﬁxethylam1n5hﬁk
hydr ogen 50 55 9

EP .0 4 95
hydr ogen 5 Qh%i%gﬁkﬁégﬁQ&P°methyl

ydToge® ogen
n 3-chl or opr bydeogendo

Z. N hyl
by oest,

N- net hoxyacetam do di topylam1ﬁbﬁbﬂm¢h N- but oxyac étyadriogen

hydr ogen 10

l\l—mathwxypropionamd‘!ftk{TEEf 3;55%§%%8a%¢¥$m%}hylchpgﬁgiﬁﬁhundo

hydrogen N- et hoxychdthiybCpt epy Hpaminome tiyyll ogen

l-dimethylaminoethyl

2-dimethylaminoethyl

l-diethylaminoethyl

2-diethylaminoethyl

U 3-dimethylaminopropyl

20 (trimethylammonium)methyl
(triethylammonium)methyl
l1-(trimethylammonium)ethyl
25 2-(trimethylammonium)ethyl

3-(trimethylammonium)propyl
acetoxymethyl .

U w0 propionyloxymethyl

butyroyloxymethyl

l-acetoxyethyl

2-acetoxyethyl

3-acetoxypropyl

2-acetoxy-2-methylethyl

2-furyl

3-furyl

3-chloro-2-furyl

4-chloro-2-furyl

4 5-chloro-2-furyl

2-chloro-3-furyl
4-chloro-3-furyl
50 5-chloro-3-furyl

18
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hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrcgen
hydrogen

- hydrogen

hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen

acet am do



N—nethyl&lchloroacetan1do
acet oxy
acet am do propi onyl oxy

met hoxyacet oxy
hydr ogen di chl or oacet oxy

hydr ogen 20
hydr ogen 25

trichl or oacet oxy

hydrogen 3-chl oropropi qugldbhy1-2-furyl

hydr ogen net hoxynet hyl

Y hydrogen

met hoxynet hyl net hoxymextRatbyl-2-furyl

hydr ogen i - pr opoxy et hyi-methy1-3-fury]
ydrogen i - but oxynet hy
hydr ogen tert - but oxymetiifethyl-3-furyl

BlL Y
10
15
-~ 20
25
N\ 30
35
40
45

50

55

2-thiehyt net hoxyet hyl
3-thienyl
3-chloro-2-thienyl
k-chloro-2-thienyl
5-chloro-2-thienyl
2-chloro-3-thienyl
4-chloro-3-thienyl
5-chloro-3-thienyl
3-methyl-2-thienyl
5-methyl-2-thienyl
2-methyl-3-~thienyl
5-methyl-~3-thienyl
5-bromo-2-furyl
5-bromo-2-thienyl
N-methyl-2-pyrrolyl
N-methyl-3-pyrrolyl
amino

methoxyamino
ethoxyamino
n-propyloxyamino

i- propyloxyam1no
n-butoxyamino
i-butoxyamino
sec-butoxyamino
rt-butoxyamino

methyl(methoxy)amino
ethyl (methoxy)amino
methyl(ethoxy)amino
ethyl(ethoxy)amino

13

h

EP 0254 ﬁ%%gen but

h

hydr ogen 30
2-ch|oropropi5ny|oxy
hydr ogen 2,
hydr ogen netho

hydrogen

hydr ogen N- et hoxydi chl or oacet am do

ydr ogen acet oxy

yryl oxy
ydrogen chl or oacet oxy

gkggﬁgroproplonyloxy
MXEPéﬁbxynethyl

hydrogen n-bugg dY6R tRY!
hydr ogen sec-

hydr ogen 50 5

gygoxgggég B 254 951
hydrogen3-t hi enyl
hydrogen
hydrogen
hydrogen
bydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
bydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen



2- nethaxiethyl
2- met hoxypr opyl
2- met hoxy- 2- net hyl et hyl

hydrogen
hycr ogen
hydr ogen
hydr ogen
hydr ogen
hydr ogen

propyl t hi onet hyl
1-nethy|th|ogthy| hydr ogen 2-net hyl t hi oet hyl

1- net hyl t hi opr opyl hydrogeﬂ

hydr ogen 2-et hoxyet hyl

met hyl t hi onet hyl

ee 0254

hydr ogen 20

gen 10 3- nmet hoxypr opyl
gen rmet hyl t hi onet hyl

2-furyl ethylthionethyl
but yl t hi onet hyl

2- net hyl - 2- net hyRepyoddypybxy hydrogen nethylaﬁyae hhyl

hydr oges ”EthylaHLB9??39¥5xy

et hyl am nonet hyl
hydr ogen i - pr opyBaflHeserRypyridyloxy
n- but yl am nomet hglL - en i-buty hyl
hydr ogen sec. -bu3 FQIOIO "2 flayﬂ& h9pg gggu
hydr ogefi 40
2- ”Ethy|a”1nOprOBYB-d1chloro zhy £
hydr ogen 45

3- et hyl am nopro

15

20

25

35

45

50

meglﬂ»ir”ﬁypam%bew

-trifluoromethyl-2-

pyridyloxy

3-fluoro-5-trifluoromethyl-
2-pyridyloxy

hydrogen

bydrogen

hydrogen

hydrogen

bydrogen

hydrogen

hydrogen
hydrogen

-hydrogen

hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
hydrogen

hydrogen

14

hydr ogen

%y Tet hyh, ag¢ BelKt V!
pyp-SufTbeto-Zrggt ity Rl

p- chl og 0 hen
hydr ogen n-prop$? g ﬁéﬁethyl
hydrogehyaiogen

t yl am nonet hyl
hydroggar ogen

rogen
hydrogen
hydrogen

hydrogen

viﬁyl
l-propenyl
allyl
3-methoxypropenyl
3-chloropropenyl
2-trichloromethyl
vinyl
l-chlorovinyl
2~chlorovinyl
isopropenyl
2-phenylvinyl (cis)
2-phenylvinyl (trans)
ethynyl
l-propynyl
2-propynyl
3-chloro-1-propynyl
3-methoxy-1-propynyl
3-phenyl-1-propynyl
2-trichloromethyl-
ethynyl
2-chloro-1-ethynyl



EP 0 254951 Bl Y Z di met hyl ani nonet hyl

hydrogenm 5 di et hyl am no hydr ogen
nmet hyl (et hyl ) am nonet hyl hydrgbgﬁkaﬁa?gﬂylan1nonethyl

hydr ogen 10 met hyl (propyl ) am nonet hyl hydr ogen
et hyl (propyl ) am nonet hyl hydr ogen 1-di net hyl am noet hyl
hydr ogen 2-dinethy|aniqpethyl hydr ogen éé

1-di et hyl am noet hyl = hydr ogen 2-di et hy n1noethy|
hydrogen 3-di net hyl e Nepr st hoxy hydr Qgeml¥tovinyl

(trimethyl anmoni u t hyl hydr ogen (trlet | anm met hyl
hydr ogen 1-(tri mg‘ﬁﬁnﬁﬁ%ﬁ%m et hyl hydr &3 Rﬁ?f vin Ufr)
2- (trinmethyl ammonipegiey 1wl fonpydr ogen 3- (tmmhyﬂwmannnnlun)propy

B?ggfgﬁgl gﬁ%@?%;ﬁ hélkl’hm"inyl hydr ogenh)tl)gi r%&%%ﬂ%*%*
hydr ogen'- acet oxetdgbdgen hydr egarl apamy bxyet hyl
nydrogen 2-furyl FeRYl ydr SqELGRFERY E Y 2 ML T
hydr ogen 3-chl or o-lPydregen hydr éeiebuty bro- 2-fury
hydrogen,, bhydrogen cyclopentyl
hydrogen cyclohexyl
hydrogen 2,2-dimethyl-l-cyclo-
o/ 20 propyl
bydrogen 2-methyl-1l-cyclohexyl
hydrogen 2-methoxy-l-cyclopropyl
hydrogen acetyl
% dimethylamino acetyl
hydrogen propionyl
_ hydrogen butyryl
~ w hydrogen methoxyacetyl
hydrogen butoxyacetyl
2-thienyl chloroacetyl
35 hydrogen chloroacetyl
hydrogen dichloroacetyl
hydrogen trichloroacetyl
w hydrogen 2-chloropropionyl
hydrogen 3-chloropropionyl
hydrogen acetamido
hydrogen propionamido
*® bydrogen butyramido
hydrogen chloroacetamido
bydrogen dichloroacetamido
50 trichloroacetamido

hydrogen

15



45, 1
hydrogen 4-chl oro-3-furyl
5-chl oro- 3-furyl

z 3-nethyl-2-furyl

hydr ogen 2-net hyl - 3-furyl
hydrogen 2-thienyl Y

hydr ogen 3- chlor8 2- thlegylhI : i H@?
chloro-2-thie

hydr ogen 15
2- chl ogo- 3-t hi bygkogen
hydr ogen 20
3. et hyl - 2- t hi BEgFosen

hydrogen 2-methydregem enyl

ﬁydp§;2%|53b£2ng %bghlenyl
N- et hyl - 2- pyr hydgiogen
hydr ogen hydrogen
hydrogen
bydrogen
hydrogen
bydrogen
20 hydrogen
hydrogen

15

2 hydrogen
hydrogen
hydrogen
hydrogen
hydrogen
bydrogen
hydrogen
» hydrogen
hydrogen
hydrogen
40 hydrogen

hydrogen

hydrogen
pu hydrogen

hydrogen

hydrogen

hydrogen

50
hydrogen

65

5-chloro-2-furyl

hydr ogen 2-chl oro-3-furyl

hfd’r%&ﬁ%g%‘gé " SEP 0254951 Bl Y

hydr ogen 5

hydr ogen 5-net hyl -

3-furyl
hydrbgen 3-thi enyl

hydr ogen

hydrogenZAthODoprepnbnamyﬁo

5-chl oro-3-thi en

hydr ogen

tehloropropionaiidiaoen
Nymeblgxihaes tamido

hydrogenﬂ5ﬁgﬁgﬂﬁc38EHﬁHb

hydrogennﬁmﬁﬁ

16

ayyagesamigo |

N-butoxyacetamido
N-methylpropionamido
N-methoxypropionamido
N-methylchloroacetamido
N-methoxychloroacetamido
N-methyldichloroacetamido
N-methoxydichloro-

acetamido
acetoxy
propionyloxy
butyroyloxy
methoxyacetoxy
chloroacetoxy
dichloroacetoxy
trichloroacetoxy
2-chloropropionyloxy
3-chloropropionyloxy
2,2-dichloropropionyloxy
methoxymethyl
ethoxymethyl

n-propoxymethyl
i-propoxymethyl
n-butoxymethyl
i-butoxymethyl
sec-butoxymethyl
tert-butoxymethyl

5- et hyl - 2-

599§9e€aﬁgh8ro 2- thleny{



amno.» hydr ogen 35
hydr ogen et hoxyam no
hydr ogen 40

n- but oxyam no

hydrogen sec- but oxyangno
tert-but oxyam no = _
hydr ogen et hyl (RY®HER8$8Ni no
nethyl(ethoxy)aqhﬁ@ro en

hydr ogerf 55 13 6

5 4-pyri BY §<9 I"éjd’?%ég%x%i’f?ax}o 2-pyri dyl oxy
hydrogen 3-chl oripy@rpgendyl oxy hydhnegehmo 8 9propyl

3-net hyl - 2- pyri hydr ogen r
hydrogen 3, 5-di %&@%55 pyr| dyl ox y k % %’)dﬂﬁmig 9'&‘3%%%&19“
5- trlfluoronethyhydrogen hydrogen;mznhmdthyomethyl

3-fluoro-5-triflyggeppely! -  hydrogen 2- il WERX¥methyl

nmet hoxyam no
EP 0 254/B5¢/gR9en n- propyl oxyam no
1- propyl oxyam no hydr ogen
hydr ogen i - but oxyam no
hydr ogen 45

hydr ogen &gthyF{nethogylanino

hydr ogen Qt-fedt{&ti@xunm no

254 951 Bl Y 2-pyr hydr ogen

hydrogen propylthiomethyl

15 hydrogen butylthiomethyl
hydrogen l-methylthioethyl
bydrogen 2-methylthioethyl

o/ 20 hydrogen - l1-methylthiopropyl
hydrogen 2-methyl-2-methylthio-
ethyl ,

2 hydrogen methylaminomethyl
hydrogen ethylaminomethyl
hydrogen g-propylaminomethyl

| hydrogen i-propylaminomethyl

— hydrogen n-butylaminomethyl
hydrogen l -butylaminomethyl
hydrogen - sec-butylaminomethyl

35 bydrogen rt-butylaminomethyl
hydrogen . 2-methy1aminoethy1
hydrogen 2-methylaminopropyl

o hydrogen 2-methylaminobutyl
hydrogen 2-methyl-2-methylamino-

ethyl
hydrogen 3-methylaminopropyl

® hydrogen - dimethylaminomethyl
hydrogen diethylaminomethyl
hydrogen methyl (ethyl)aminomethyl

50 hydrogen

65
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20 © . . 7 hydrogen vi nyl hydrogen

I-propenyl hydr ogen |yl 25 hydr ogen
3- ret boxypr openyl hydrogen EP 0254 951 El‘ 3-chl oropropenyl hydrogen
2- trichloronethyl vinyl hydrogen | - chl or ovi nyl
hydr ogen 2-chl orovi nyl hydrogen
i sopropenyl hydrogeny 2- pfenyIV|nyI(C|s) hydr ogen
2- phenyl vi nyl (trans)=hydr ogen et hynyl 40
hydr ogen bydrogen 1- pr opynwet@n}(,g@@.pyl)ammomethyl
2-propynyl hydrgggpogen 1 éﬂwaﬁ 1
hydr ogen y & 3- nethoxy 1- % §§9§ E Etﬁ?
3- phenyl - 1- pr op)RYFOBED: 0gen -dime Qm?PPEH Bﬂoneth | -
et hynyl hydrogefydrogen 2- Ehaﬂﬁ@tﬂyPEQYH&étE§114 EP 0 254
951 B1 Y hvd z trlflzg & éBYféﬂ 1- chl or ovi nyl
met hyl thi o yOTOgen 5 _chlorovinyl net ge fpoethyl et hynyl
bydrogen 2-diethylaminoethyl
hydrogen 3~-dimethylaminopropyl
s hydrogen (trimethylammonium)methyl
hydrogen (triethylammonium)methyl
hydrogen | l-(trimethylammonium) -
v ethyl
20 hydrogen 2-(trimethylammonium) -
ethyl
hydrogen 3-(trimethylammonium) -
2 propyl
hydrogen acetoxymethyl
hydrogen propionyloxymethyl
U s bydrogen butyroyloxymethyl
: hydrogen l-acetoxyethyl
hydrogen 2-acetoxyethyl
hydrogen 3-acetoxypropyl
356
hydrogen 2-acetoxy-2-methylethyl
hydrogen 2-furyl
hydrogen 3-furyl
0 hydrogen 3-chloro-2-furyl
hydrogen 4-chloro-2-furyl
hydrogen 5~chloro-2-furyl
4 hydrogen 2-chloro-3-furyl
hydrogen 4-chloro-3-furyl
hydrogen 5-chloro-3-furyl
0 hydrogen 3-methyl-2-furyl
hydrogen S-methyl-2-furyl
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2-chl.or avi nyl 2-chlorovinyl 10 hydr o
cy¢l opropyl phenyl . y gon

: VGl | hydrogen

cycl obutyl 16 hydr ogen EPO%ﬁsgPquzyclgpen?yl hydr ogen
cycl ohexyl hydrogen 2, 2-di net hyl - 1-cycl o- 20
propyl hydrogen 2-met hyl - 1- cycl ohexyl hydrogen
grnetﬂo?y-;-cyclopropy{xhydrogen Zacetyl 25

i met hyl am no acetyl hydrogen -3 [
hydr ogen hydrogeq 'y y| 3% ) ﬁ; ?éﬂii 3-fur Lot ony!
met hoxyacetyl hydipginogen butoﬁV&@%&M Ainenl

chl oroacetyl 35
di chl or oacet yl

2-chl o Opl Op| 0||y| !989“

trighl Qroacetyl hydrogen
§f 3§60 opi onyl hydr ogen

Dy arma o cad TR B YRR
di chl or oacet ani do BYdrogen hydrogen u-chlo °°yT§$gEﬁ3}oa0etanido 55
15 hydrogen 5-chloro-2-thienyl
hydrogen 2-chloro-3-thienyl
" hydrogen 4-chloro-3-thienyl
hydrogen 5-chloro-3-thienyl
bydrogen 3-methyl-2-thienyl
~ 20 hydrogen 5-methyl-2-thienyl
hydrogen 2-methyl-3-thienyl
hydrogen 5-methyl-3-thienyl
25 hydrogen S-bromo-2-furyl
hydrogen 5-bromo-2-thienyl
hydrogen _ N-methyl-2-pyrrolyl
U % hydrogen ‘ N-methyl-3-pyrrolyl
hydrogen amino
hydrogen methoxyamino
hydrogen ethoxyamino
% hydrogen n-propyloxyamino
hydrogen i-propyloxyamino
hydrogen n-butoxyamino
w0 hydrogen i-butoxyamino
hydrogen sec-butoxyamino
hydrogen ' tert-butoxyamino
“ hydrogen ' methyl (methoxy)amino
hydrogen ethyl (methoxy)amino
hydrogen methyl (ethoxy)amino
hydrogen ethyl (ethoxy)amino

50
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EP 0 254t 951 Bl Y hydrogen met hoxyacet am do 5

hydr ogen * 2- chl or agr.o do hydrogen
3«chl or opr opi onami do hydr ogen %B ﬂ','ﬂi%‘?'& N- net hyl acet am do 10
hydr ogen N—ethylacetan1do hydr ogen
N- met hoxyacet am do hydr ogen N- but oxyacet am do hydr ogen
N- et hyl propi onam doyl15 hydr ogen ya
N- net hoxypr opi onanm do hydr ogen = N net hyl chl or oacet am do
hydr ogen hydrogen N net hoxychl or xpatwidylbogy hydr ogen
N- net hyd di chl or do hydrogen met hoxydi chl or o-
acetam do 25 999Ebggggen 4- p%ﬁig%&gxibdro en
pr opi onyl oxy hyHVGQ@Be“ | tnﬁsﬁkﬂ@%&y hpy Fb@bhoxy
met hoxyacet oxy hﬁd&a gen UK BGESL 22 Yy PY %Pﬂgjﬁ
dlchloroacetoxy dr oge trICh|f gacet dr ogen
2-ch|oﬂ0propion E%Fdrogen . 3-methyl +Arpy® bR ENYI oxy
hyd{}ogen o hhydro gen 2, 2-dichl OrODrCB)JWi@KKoﬂQB -PY yr hagieg¢n
met hoxynet hy Aole [T X e
- propoxynethyl‘ dr% E%*ngPFi Xro ¥ 9 gyloxy
5 hydrogen - 5_tr1f1uoromethy1 2-
' pyridyloxy
hydrogen " 3-fluoro-5-trifluoro-
L | methyl-2-pyridyloxy
20 hydrogen , hydroxy
“vinyl "~ "methyl
l-propenyl methyl -
25 allyl ' methyl
3-methoxypropenyl ‘“methyl
3-chloropropenyl methyl
O s 2-trichloromethylvinyl methyl
l-chlorovinyl methyl
2-chlorovinyl methyl
isopropenyl methyl
35
2-phenylvinyl(cis) methyl
2-phenylvinyl(trans) methyl
ethynyl methyl
40 l-propynyl methyl
2-propynyl . methyl
3-chloro-1l-propynyl methyl
4 3-methoxy-1-propynyl methyl
3-phenyl-1-propynyl methyl
2-trichloromethyl-1- methyl
50 ethynyl
2-chloro-1l-ethynyl methyl
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45 ° « . fydrogen

n- but oxymet hyl hydr ogen
sec- but oxynet hyl 50 hyd
0 254 951 B1L Y

2- met hoxyet hyl hydr ogen

2- met hoxypr opyl hydrogen

2- met hoxy- 2- net hyl et hyl
hydr ogen
propyl t hisomet hyl 15

| - met hyl t hi oet hyl hydrog

hydr ogen

15

v
20
25
\/ 30
35
)

45

50

56

| - propoxynet hyl hydrogen

EP 0 254057 Bl

rogen

oxynet hyl hydr ogen
tert-butoxynmethyl 55 16

Z hydr ogen
2- et hoxyet hyl hydrogen

10 !_ hydr ogen

cg%wgﬂﬁﬁ¥ﬂ

3- et hoxypropyl hydrogen

EP

= _net hyl t hi onet hyl
cystiopnapyhet hyl hydrogen methyl

but ylelethyanet hyl hydr ogen

2- et hyl t hi oet hyl, 20
y v1

cyclapa®™¥ 1 hi opropyl hydrogen et
2- met hyl - 2- net hyl t hi o- Q@@woﬂggypgen

hydr ogen et hyl ang n t hyl hydr ogen
n- pr opy! ¥ni nonet hyl hydﬂb&@#¥5e£ﬂyfﬂf’c¥c1°¥Fpﬁgﬁpylamﬁﬁhﬁkhyl

ity lam nonet hyl

2-methyl-l-cyclohexyl methyl
2-chloro-l-cyclohexyl methyl
2-chlofo-1-cyclopropy1 methyl
2-methoxy-l-cyclohexyl methyl
2-methoxy-l-cyclopropyl methyl
acetyl | methyl
propionyl methyl
butyryl methyl
methoxyacetyl methyl
butoxyacetyl methyl
chloroacetyl methyl
dichloroacetyl methyl
trichloroacetyl methyl
2-chloropropionyl methyl
3-chloropropionyl methyl
acetamido methyl
propionamido ‘methyl
butyramido methyl
chloroacetamido methyl
dichloroacetamido methyl
trichloroacetamido methyl
methoxyacetamido methyl
2-chloropropionamido ‘methyl
3-chloropropionamido methyl
N-methylacetamido methyl

N-ethylacetamido

21
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30 * «. "hydrogen n- but yl am nonet hyl hydr ogen
i - but yl-am nomet hyl hydr ogen sec- butyl am nonet hyl 35

hydr ogen tert-buFVIéﬁP éﬁgphyl hydr ogen.
2- met hyl am noet hyl hydr ogen 2- met hyl am nopr opyl 40
hydr ogen 2- met hyl am nobut yl hydr ogen
2- et hyl - 2- met hyl ani no- et h¥l hydrogen Z 3-net hyl ani nopr opyl
hydr ogen t hyl hydroge
di et hyl am nonet hyl hde mgtﬂ€§9¥&éﬂh393% met hy I(ep%yf %n1nonethy| 50
hydr ogen N- Umweﬁﬁamﬁ@mt hyl 65 17 meghyd 254 951 Bl Y
Z hydrogen -methfPﬁPMbﬁBb@EMHba”‘nO”Ethywméth hydr ogen
ethyl(propyl)an1noneth“ é %E 1-d }ylan1noethy|
hydr ogen -meth repigresddony 10 meﬁgn ogen
1- dletb%lan1noethyl hYN¥ﬁ68Hy1chloroacetam1do32 ?Ietrméem?noethyln;ydrﬁgfn
3-di net ylan1nopropyl trinmet nmoni un) et hy
hydr ogen ?ﬁ?f%?h}P&HﬁﬁmGﬂﬂﬁﬂ&r1 ﬂ
| - (trinethyl anmoni um - N-methyldxchloroacetamido methyl
N-methoxydichloroacetamido methyl
s acetoxy methyl
propionyloxy methyl
butyroyloxy methyl
~ 20 methoxyacetoxy methyl
chloroacetoxy methyl
dichloroacetoxy methyl
25 trichloroacetoxy methyl
2-chloropropionyloxy methyl
3-chloropropionyloxy methyl
U 2,2-dichloropropionyloxy methyl
methoxymethyl methyl
ethoxymethyl methyl
n-propoxymethyl methyl
% i-propoxymethyl methyl
n-butoxymethyl methyl
i-butoxymethyl methyl
0 sec-butoxymethyl methyl
ert-butoxymethyl methyl
2-methoxyethy1 methyl
& 2-ethoxyethyl methyl
2-methoxypropyl methyl
3-methoxypropyl ' methyl

2-methoxy-2-methylethyl methyl
50
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ethyl 207 | hydrogen 2- (trimet hyl amoni um - et hyl

hydrogen 3-(trinmethyl i - 25

propyl hydrogen ac dﬁ@%@#ﬂ hydr.ogen '
propi onyl oxynmet hyl 30 hydr egen but yr oyl oxynet hyl
hydr ogen | - acet oxyet hyl hydrogen

2- acet oxyet hyl hydrogen Y 3-acet oxypropgl 35 hydrogen
2- acet oxy- 2- et hyl et hyl _hydr Qi 2-furyl, hydrogen
3-furyl 40 hydrogB’ﬁ}ég‘}'(i%‘]?’qm“e':hyl 3-ch|oro-Z-Fékyyxhydrogen

4-chl oro-82-furyl hydrogethylthiomethyl 5-chl or o- 2- ety 145
hydr ogen - Ghhkaro-3-f uryl hydrogen
4-chl oro- 3-furyl hydroggﬁo%yﬁthomé%hiq 5-ch|oro-3-?ﬁF9V150

hydr ogen butylthilopethyliryl hydrogen methyl
oLyl 5510 1Rt ety ?

2-methylthioethyl methyl

l-methylthiopropyl methyl

5 2-methyl-2-methylthioethyl methyl

methylaminomethyl methyl

ethylaminomethyl methyl

U n-propylaminomethyl methyl

20 i-propylaminomethyl methyl

n-butylaminomethyl methyl

i-butylaminomethyl methyl

25 sec-butylaminomethyl methyl

tert-butylaminomethyl methyl

2-methy1aminoethy1 methyl

(,/ 20 2-methylaminopropyl methyl

2-methylaminobutyl methyl

2-methyl-2-methylaminoethyl methyl

. 3-methylaminopropyl methyl

dimethylaminomethyl methyl

diethylaminomethyl methyl

methyl(ethyl)aminomethyl methyl

“@ dipropylaminomethyl methyl

methyl(propyl)aminomethyl methyl

ethyl(propyl)aminomethyl methyl

S l-dimethylaminoethyl methyl

2-dimethylaminoethyl methyl

l-diethylaminoethyl methyl

50 2-diethylaminoethyl methyl

3-dimethylaminopropyl methyl
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5 * . .7 hydrogen 5-met hyl - 3-furyl hydrogen

2-t hi epyl “ hydr ogen L] 10 hydr ogen
3-chl oro-2-thi enyl hydrogen Epgzwbﬁnﬂ{ 4-chl oro- 2-t hi enyl hydrogen
5-chl oro-2-thi enyl hydrogen 2-chl oro-3-thienyl 15
hydr ogen : 4-chl oro- 3-thi enyl hydrogen
5-chl or o- 3-t hi enyl hydrogenY 3-net hylz- 2-thienyl 20
hydr ogen 5=met hyl - 2-t hi enyl hydr ogéh
2-met hyl - 3-t hi enyl hydftgémethylammonium)methylnet hy mexhydi enyl 25
hydr ogen (triétRy Pafmen {uile tthydr ogen methyl
.

5-brono- 2-t hi enyl hydrggen . \ N- et hyl - 2- rol yl hydrogen
N- net hyl - 3- pyrrol yl hygrgbéhmethylammon1um)etﬂgi no WVH&é'eh
met hoxyam no hydrogen 2-{trimethylammoriumpethylno hymértdgen

n- pr opyl oxyam no hydroge . PR yl o 1J¥0 hydrogen
n- but oseyam no 40 3 EgaFgagﬁylammon1umfpﬂyﬂy§ iﬁﬁﬁglxyanino hydr ogen

sec- but oxyam no hydr ogéfetoxymethyl t ert - but oxymetimd hydr ogen
met hyl ( met hoxy) am no h¥g5 g6fyloxymethyl et hyl @EHyaxy) am no hydrogen
met hyl (et hoxy) am no hygagsggyloxymethyl et hyl (enget}zqnx)yl) am no 50
% 1-acetoxyethyl methyl
2-acetoxyethyl methyl
. 3-acetoxypropyl methyl
—/ 20 2-acetoxy-2-methylethyl metbhyl
2-furyl methyl
3-furyl methyl
3-chloro-2-furyl methyl
® 4-chloro-2-furyl . methyl
5-chloro-2-furyl methyl
; 2-chloro-3-furyl methyl
— @ 4-chloro-3-furyl methyl
5-chloro-3-furyl methyl
3-methyl-2-furyl methyl
35 5-methyl-2-furyl methyl
2-methyl-3-furyl methyl
5-methyl-3-furyl methyl
2-thienyl methyl
0 3-thienyl methyl
3-chloro-2-thieny1 methyl
4-chloro-2-thienyl methyl
45 5-chloro-2-thienyl methyl
2-chloro-3-thienyl methyl
‘4-chloro-3-thienyl methyl
s 5-chloro-3-thienyl methyl

3-methyl-2-thienyl methyl

55
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55°19- " EP 0 254 951

Bl Y z hydrogen
2-pyridyl oxy 5 hydr ogen Bt 4-pyridyloxy hydrogen
3-fl uoro-2-pyridyl oxy hydrogen EP 0254 951 3-chl oro-2-pyridyl oxy 10

hydr ogen

pyri dyl oxy hydrogen

met hyl - 2- pyri dyl oxy hy

met hyl &- propenyl

~3-net hyl - 2- pyridyl oxy hydrogen
3, 5-di chl oro- 2- pyri dyl oxy hydrogen
3, 5-di fluoro-2-pyridyl oxy dr ogen

5§tr|fluoronethyl- -

-methyl -2-thiedyfll uoro-5-triflyof
hydr oxy vin

P ndthy1- -3nthigryds al |yl met Yl

nmet hyl 3- nethoxypropenyLmech 1-3rehlighy3- chloropropenyéchyl

2-trichl oronet hyl vi nyl
2- chl or ovi nyl
2-pheny%viny|(cis)

15

20

25

50

5-bEEpRYP-FUBSdopanyl

t hyl
methy, by hyl
5- bnembyﬁ-zhpbawﬂlvinyI(trans) methyﬁthyl

N-methyl-2-pyrrolyl methyl
N-methyl-3-pyrrolyl methyl
amino methyl
methoxyamino methyl
ethoxyamino methyl
n-propyloxyamino methyl
i-propyloxyamino methyl
n-butoxyamino methyl
i-butoxyamino methyl
sec-butoxyamino methyl
tert-butoxyamino methyl
methyl(methoxgbmino methyl
ethyl (methoxy)amino methyl
methyl (ethoxy)amino methyl
ethyl(ethoxy)amino methyl
2-pyridyloxy methyl
4-pyridyloxy methyl
3-fluoro-2-pyridyloxy methyl
3-chloro-2-pyridyloxy methyl
3-methyl-2-pyridyloxy methyl
3,5-dichloro-2-pyridyloxy methyl
3,5-difluoro-2-pyridyloxy methyl
5-trifluoromethyl-2- methyl
pyridyloxy
3-fluoro-5-trifluoromethyl-  methyl
2-pyridyloxy
hydroxy methyl

25

nmet hyl

35
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ethynul. *
2- propynyl
3-met hoxy- 1| - propynyl
2-trichloronethyl -1 -
55 20
5

met hyl
nmet hyl

met hyl
nmet hyl
met hyl
met hyl

4

EP O 2?4 951 B1 Y

2,2-dinmethyl-1-c pyl
2-chl oro-1| - cycl oﬁ%ﬁ?ﬁp
2- met hoxy- 1- cycl ¥yl

acetyl

but yryl

25

15

20

30

36

50
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methyl
bRetREtet yI
methyl
methyl
methyl
methyl
methyl
-methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl

chloro
chloro
chloro
chloro
chloro
chloro
chloro

<yc | obuty
met hyl cycl ohexyimetbhyl :

met hyl 2-
met hyl 2-c

0
SERT SR
50

1- propynyl
~ r opynyl nmet hyl
jﬁropynyl met hyl

met hyl

et hynyl 2-chl oro-1-ethynyl

2 Z cycl opropyl
= nmet hyl cycl opentyl

nﬁé?yﬁnyﬁ ohexyl
=z X
- h:i%k’éb?-aé? 1 noxy

cl opr opyl

met hyl Z-HEEHéY}-I-cyclopropyl

met hyl propiiopRhorovinyl

met hyl net h(ixyﬁ(iet yl .,
~chlggpndpyl

26

ethynyl

acetyl

chloroacetyl

acetamido

chloroacetamido

N-methylacetamido

acetoxy

chloroacetoxy

methoxymethyl

methylthiomethyl

methyl aminomethyl

dimethylaminomethyl

acetoxymethyl

2-furyl

2-thienyl

amino

hydroxy

methoxyamino

3-fluoro-5-trifluoro-
methyl-2-pyridyloxy

vinyl

acetyl

ethynyl

acetamido

acetoxy

methoxymethyl

acetoxymethyl

met hyl
met hyl
nmet hyl
nmet hyl
met hyl



chl or'eacet yl met hyl di chl or oacet yl et hyl

30~ : trichl oroacetyl E nmet hyl 2-chl or opr opi onyl
met hyl 3-chl or opr opi onyl P°2n"{e4t%5§|3135 acet am do
met hyl propi onam do met hyl butyram do
met hyl chl or oacet am do met hyl di chl or oacet am do
met hyl trichl oroacetam do ¥ met hyl met hoxg/acet am do
nmet hyl 45 Chf!c-ng'Illoropropionamdo -f Jyyhyl
3-chl or opr opi onam do met hyl N—nethylacetanidb met hyl
50 5 N- et hghleee? ani do metdntihizmyd] EP 0 254
951 B1 Y chloro Z N-net hoxyacet am ggino met hyl 5
N- but oxyacet am do ' met hyl N net hyl propi.onam do nmet hyl
N- et hoxypr opi onani dgfh1eTo met hyl N-net hyl chl ol %hi do met hyl
N- met hoxychl or oacet anchiboro met hyl N-met hyl di chloertdanataaningo nmet hyl
N-nethoxydlchloroacetgp%yf ~ et hyl chloro
l-propenyl chloro
isopropenyl chloro
1% allyl chloro
l-chlorovinyl : chloro
) 2~chlorovinyl chloro
“ ethynyl ~ chloro
' acetyl chloro
chloroacetyl chloro
2 acetamido chloro
chloroacetamido ' chloro
N-methylacetamido chloro
. acetoxy chloro
— % chloroacetoxy chloro
methoxymethyl chloro
methylthiomethyl chloro
25 methylaminomethyl chloro
dimethylaminomethyl chloro
acetoxymethyl chloro
2-furyl chloro
“© 2-thienyl chloro
3-furyl chloro
3-thienyl chloro
4 amino chloro
hydroxy chloro
methoxyamino chloro
3-fluoro-5-trifluoromethyl- chloro

50
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15° .
met hyl . but yr oyl oxy

T

acet oxy

met hyl chl or oacet oxy
met hyl 25
2- chl or opr opi onyl oxy met hyl

met hyl propi onyl oxy

trichl or oacet oxy met hyl

2, 2-di chl oropropi onyl oxy ¥ nmet hyl

3-chl or opr opi onyl oxy
nmet hoxynet hyl 2

25p§% 20 met hoxyacet oxy
EP 0 ne %ﬁ di chl or oacet oxy

met hyl
nmet hyl
nmet hyl
met hyl

cthoomeliyl Ly wimt UYL ooy el o
i - but oxynet hyl l-propenyl net hyl 40 f 1 oo but oxynet hyl
e e DU O e il propenyy MBI 2 et gy
met hyl 3- met hoxypropyallyl met hyl 2- met hdidueraret hyl et hyl
nethyl 50 55 220 A fBofh 354, 951 B fluoro
2-chlorovinyl fluoro
ethynyl fluoro
acetyl fluoro
* chloroacetyl fluoro
acetamido fluoro
. chloroacetamido fluoro
-~ 20 N-methylacetamido fluoro
acetoxy fluoro
chloroacetoxy fluoro
25 methoxymethyl fluoto
methylthiomethyl fluoro
methylaminomethyl fluoro
O dimethylaminomethyl fluoro
acetoxymethyl fluoro
2-furyl . fluoro
2-thienyl fluoro
% 3-furyl fluoro
3-thienyl fluoro
amino fluoro
40 hydroxy fluoro
methoxyamino fluoro
3-fluoro-5-trifluoromethyl- fluoro
pu 2-pyridyloxy
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F

Y ©oas ~ Z met hyl t hi onet hyl - net hyl

et hyl t hi onet hyl met @yl hi onet hyl nmet hyl
but yl t hi onet hyl met E%“%ggw‘ - met hyl t hi oet hyl

met hyl 2- et hyl t hi oet hyl met hyl 1-nethyl thi opropyl

met hyl  2- net hyl - 2- met hytthrogttyt methy—methytammomet iyl

met hyl et hyl am nonet hyl M net Byl n-plodyl am nomet hyl

met hyl 20 i|-yyDpy| am ndneidivgén methyl et hy

n- but yl am nonet hyl ethynyl  net Hyhydiogéut vyl am phetwgt hyl met hyl
25 5 sec- but yjl &fwyhonet hyl| hydrogen e imathokysthyl- but yI am nonet hyl

met hyl 2- met hyl ami noet Hymethyithiomethyl | hydrpgerhy| 30 | furfuryl 2. gt hyl ami nopr opy!
met hyl 2- met hyl ani nobut]y#cetoxymethyl hydregerhy| 2- ngtP ?’9!2 met hyl am noet hyl

met hyl 3-net hyl ami nopr cp?yldmgen "‘eth%‘tl'ﬂ?}l‘y'dl me ami nongt hyl

net hyl di et hyl ani nomet Hyfydrogen "}?E‘V'H?P"VPB u?r"qeé'PWFh)" nonet hyl

met hyl 40 dVEP8Y | ani 99cqtoxy net thlln

met hyl (propyl ) am nonet hyl met hyI et hyl (propyl ) am nomet hyl met hyl
45 The foimulli hednipplrasrionibistitivphtion are effective herbititiat lagehtscisaiet fary tha wbmiokofiay |

met hyl 1- dVagibtyydf anvhovotyletignbus and dicotyledonoyseplémsl 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 effective for controlling the above-said plants when applied to the foliage thereof or to
the soil or water containing seeds or other propagating organs of said plants such as tubers, rhizomes or
stolons, at rates of from about 0.016 to 8.0 kg/ha.

The formula | and formula Il compounds of this invention can be formulated as wettable powders,
Y 20 flowable concentrates or granular formulations.

Woettable powders can be prepared by grinding together about 20% to 45% by weight of a finely
divided carrier such as kaolin, bentonite, diatomaceous earth or attapulgite 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 or nonylphenoxy polyethoxy
ethanol.

A typical flowable Ilqwd can be prepared by admixing about 40% by weight of the active ingredient with
about 2% by weight of a gelling agent such as bentonite, 3% by weight of a dispersing agent such as
sodium lignosulfonate, 1% by weight of polysthylene glycol and 54% by weight of water.

A typical emulsifiable concentrate can be prepared by dissolving about 5% to 25% by weight of the
L/ 30 active ingredient in about 65% to 90% by weight of N-methylpyrrolidone, isophorone, butyl cellosolve or
methylacetate and dispersing therein about 5% to 10% by weight of a nonionic surfactant such as an
alkylphenoxy polyethoky 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 or N-methylpyr-
rolidone and spraying the thus prepared solution on a granular carrier such as corncob grits, sand,
attapulgite, kaolin or the like.

The granular product thus prepared generally comprises about 3% to 20% by weight of the active
ingredient 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
primarily for the purposs of illustrating certain more specific details thereof.
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50 ° . T 2- di et hyl ani noet hyl met hyl

3-di nets hyI am nopr opy! e I EP 0 254 951 B1 Y

Z: (trinmethyl anmoni um et hyl %*@?%‘?31

(triethyl amoni unm net hyl met hyl |- (trinmethyl amoni un) et hyl met hyl

2- (tri metBpvpiERni um et hyl. met hyl 10

3-(trinmethytranmmoni unj pr opyl nmet hyl acet oxynet hyl nmet hyl

pr opi ony| pr¥paraRén o l6-(4-isopropyl-4-methy 560l Ryi hldﬁbﬁ#i—ﬂ)ﬁb%ﬁ&h&bﬂaldehyde nmet hyl
[ - acet oxyet hyl met hyl 2-acet oxyet hyl

rret hyl s3- acet oxypr opyl met hyl 20

2- acet oxy- 2- net hyl et hyl| met hyl 2-furyl nmet hyl

3-furyl HOCH 3 met hyl 3-chl oro-2-furyl met hyl

25 4-chl oro-2-furyl
met hyl 2-chl oro-3-fur
met hyl '%- chl or o- 3- furylN
met hyl

met hyl 5-chl oro-2-furyl
H3 nethyl 4-chloro-3-furyl
nmet hyl 3-net hyl - 2-furyl

. CH(CH3)2 4+ MnO;

15

20

25

To a stirred solution containing 18 g hydroxymethyl pyridine in 180 mL dry methylene chloride under

: nitrogen is added 44.3 g of activated manganese dioxide. The mixture is heated under reflux for four hours.

\_/ 30 The mixture is filtered and the filirate concentrated. Trituration of the residue with ether-hexane gave a

crystalline solid. This is recrystallized from ether-hexane to give analytically pure 6-(4-isopropyl-4-methyl-5-
oxo-2-imidazolin-2-yl)pyridine-3-carboxaldehyde, mp 105.5-108°C.
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35 o0 5- et hyl - 2-furyl met hyl 2-methyl -3-furyl

met hyl 5- rret hyl - 3-furyl tdaylgy2- t hi enyl

met hyl 3-t hi enyl EPO@%YBS chl oro- 2-t hi enyl

met hyl 4-chl oro- 2-t hi enyl met hyI 45

5- chl or o- 2ExANR B met hyl 2-chl oro- 3-t hi enyl met hyl
4- chl oro- 3-t hi enyl nmet hyl 50 5-chl or o- 3-t hi enyl

met hyl  3- nBrebayatio? oft 2(6-Styyl-2-pyridyl)-4-isopropyl-4amdting-P-inidazdlid-5-one EP 0 264 951 Bl Y

Z 5-net hyl - 2-t hi enyl ' met hyl 5 2- met hyl - 3-t hi enyl

met hyl 5 net hyl - 3-t
met hyl 10 0oC

enyl met hyl 5-brono-2-furyl
7 “p- br ono- 2- t hi enyl met hyl
am no

hyl N- et hyl 3=pyrrol yl nmet hyl
,N nmet hyl mat-hotz-—-—Pﬂ;;Cl e et hyl
et hoxyam no [EM' n-propyld no met hyl

20 10 i - propyl oﬂy'aﬁ’ no met hy|

C e
N NoOC2Hs

Y | H(CH3) 2

20

25 To a solution of 2.72g of sodium ethoxide (.04 mol) in 100 mL absolute ethanol, stirred at room
temperature under nitrogen, is added 7.9g (02 mol) (benzyl) triphenylphosphonium chioride. After 5
minutes, 5.0g 6-(4-isopropyi-4-methyl-56-oxo-2-imidazolin-2-yl)pyridine-3-carboxaldehyde (.02 mol) is added
all at oncs, and the mixture is stirred at room temperature for 24 hours. The mixture is concenirated in

. vacuo, and the residue is chromatographed on silica gel using sther-hexane as eluant to give 0.4g of the
o/ 30 desired product as the pure cis isomer {oil), 4.5g product as an isomeric mixture, and 1.25g of the trans
isomer, mp 128-133°C.

EXAMPLE 3

35 Preparation of 2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)-5-styrylnicotinic acid, (Z)

H3

CH{CH3)2

To a solution of 2.07g of 2-(5-styryl-2-pyridyl)-5-isopropyl-5-methyl-2-imidazolin-4-one in 100 mL dry
50 tetrahydrofuran, stirred at -70° under nitrogen, is added slowly 9 mL of 1.6M methyillithium. After stirring the
reaction mixture at -10° for 1 hour, it is slowly syringed into a saturated solution of carbon dioxide in
tetrahydrofuran. After stirring the resulting mixture overnight, the solvent is removed in vacuo; the residue is
dissolved in water, washed with methylene chloride, and the aqueous phase is acidified to pH 3 and
extracted with methylene chloride. The combined extracts are dried and concentrated in vacuo to afford the
65 product. Recrystallization from methyiene chloride-hexanes affords a solid, mp 122.5-1 265
Utilizing the above procedure and substituting the appropriate 2-pyridyl-5-isopropy-5-methyl-2-im-
idazoline-4-one yields the compounds below:
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n- but oxyam no : met hyl i -but oxyam no met hyl

25 « sec- but oxyam no nmet hyl . tert-but oxyam no
met'hyl net hyl (met hoxyamni no EP°254 951 '3‘ et hyl (met hoxy) am no

met hyl et hyl (nmet hoxy) am no rret hyI met hyl (et hoxy) am no

met hyl et hyl (et hoxy)am no met hyl 2-pyridyl oxy

nmet hyl 35 4 Qilﬁl dyl oxy met hyl

3-fluoro-2-pyri rret hyl 3-ch oro-2-pyridyl OXY m nmet hyl
40 t hyl - 2- pyri dyl oxy = nmet hyl Ip’

45

3-fluoro-5-trifluoro
met hyl 55 25 EP O0H254il951 B1

R
3, 5-di ¢hl or o- 2-

H3 methyl 3, %’Qﬁ)f‘-’l)ddr@ 2-pyri dDA71° et hyl

net hyl - 2- 5. met hyl pyri - o
CH(UR?{Ml 2- pyrl%‘)ﬁ oxy 50 hydrglidyb())96 168
Z et hyl

S5Nri

vinyl methyl 0 o 1- propenyICH3

25

35

40

50

55

EXAMPLE 4

Preparation of methyl-5-isopropenyl-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinate

H2
O2H 02CH3
CH3 4 | + CHaNyz — CH3
N H3
NN N
N H(CH3) 2

H

CH(CH3)2
0

To a solution of 4.9g of 5-isopropenyl-2-(5-isopropyl-5-methyl-4-oxo-2-imidazolin-2-yl)nicotinic acid in
50 mL of methylene chloride, stirred at 0> is added 60 mL of .25M ethereal diazomethane. After stirring for
15 minutes, the reaction is concentrated on a steam bath. The residue is chromatographed on silica gel
using 2:1 sther-hexanes as eluant to afford the desired product. Recrystalllzatlon from ether-hexanes affords
a solid, mp 90.5-92.5°.

EXAMPLE 5

Preparation of 5-allylpyridine-2,3-dicarboxylic acid

02C2Hs
CH=CHCHy—* . O2H
! CHy=CHCH3—"

™
N c0,CoHs N

02H

To a solution of 8.07g of diethyl 5-allylpyridine-2,3-dicarboxylate in 20 mL methanol, stirred under
nitrogen, is added slowly a solution of 3.3g of sodium hydroxide in 13 mL water. After diluting the reaction
mixture with 10 mL each of water and methanol, it is heated at reflux for 1 3/4 hours. The reaction is cooled
in an ice bath, acidified to pH 3 with concentrated hydrochloric acid, and concentrated in vacuo to a damp
solid. This solid is reevaporated from pyridine to afford the product as a brown solid, mp >250°(dec).
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met hyk > * | al 1yl methyl 1- chl or ovi nyl

met-hyl - 2-chl or ovd met hyl
et hynyl net hyl ' aécmégé?}%gt%lll

chl oroacetyl 15 met hyl acet am do net hyl

chl or oacet am g 1diBWikybere prepared in similar fashion: - Bt hyl acet ami do 20

nmet hyl acet oxy net hyl ' chl or oacet oxy
met hyl met hoxynet hyl et h)Q

met hyl t hi onet hyl Y5 OgH hy Y #t hyl ani nBRet hyl

met hyl s di met hyl alyronyt hyl net hyl acet oxymetiyl 30

2-furyl methyl CH3 CHj3 2sohiényl

EH?“N'BS et iy

met hoxyam no’ net hyl

nmet hyl
met hyl
hydroxy nmethyl Z

3-fluoro-5-trifluoro- nethyl-2-pyridyloxy chloro vi nyl
chloro acetyl chloro , et hynyl chloro
acetam do chloro acetoxy dhloro | .
met hoxynet hyl 50 chloro a etq}¥neth?¢15§
0
15
P 'l H solid
' S
~ 20 H .
v solid
S
25 |
|' 'l H solid
S
Y 30
EXAMPLE 6

Preparation of 5-allylpyridine-2,3-dicarboxylic anhydride

40

A mixture of 7 g of crude S-allylpyridine-2,3-dicarboxylic acid, 9.8 mL acetic anhydride, and 3.3 mL
pyridine in 100 mL dry 1,2-dimethoxyethane is stirred under nitrogen and heated at 65° for 1 hour. After
adding an additional 1 mL of acetic anhydride, the reaction is heated for 2 hours at 65°, then at reflux
overnight. The reaction mixture is filtered, and the solids are washed with ether and ethyl acetate. The

50 combined filtrates are concentrated in vacuo and reevaporated from xylenes to afford the product as a solid.
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26 ~ “EFP Q 254 951 B1 Y Z chloro

2-furyl+ 5 : chloro 2-thienyl chloro
ani’no chloro EPO?%&%%;V chloro
met hoxyam no 10 vi nyl _ 7 chl oro 1-propenyl
chl oro i sopisiieiyers prepared the following: - chloro 15 _ al lyl
chl oro 1-chl orovinyl : chloro 2-chl orovi nyl
chl oro 20 et hynyl chl oro acetyl
chl oro chl oroacetyl . &l oro aceténi do mp
chl or o 825 roacet am-do chloro
N-net hyl acet ami ¢ chl or o acet oxy chloro
30 chl of oag¢t oxy CH chgwg o et hox Rty
chloro methyl t hiy , chiloro 35
met hyl am nonet hyl chl oro d® net hyl ani nonet hyl
chl or o’acet oxymet hyl o chloro
H —O—ﬁCHg solid
0
15
H |l 4 solid
~ 20 -0
25
X A mp

o !' ) B  solid

S
35 " H i| gl solid
S
© r 'I | H solid

50

56

34



2-furylk * | chl oro 2-thienyl chl oro

3-fauryls chl - 1 hi I chloro
45° am no o 35& £g1e&ychl oro hydr oxy

chl oro met hoxyam no chloro 3-fluoro-5-trifluoronethyl -

chl oro 50 Zyxmmpiedy! oxy 55 27 EP 0 254 951 B1 Y

Z vinyl - fluoro 5 1- pr openyl

f1 uoro i sopreppetivvlof 2-(4-isopropyl-4-methyl-5-oxo-2-imitiaz0lF 2y )e-groplenyinicotinic acid and its picolinic acid
fluoro 1-cligomsiovi nyl tluoro 2-chlorovinyl

fluoro e$hynyl fluoro acetyl

fluoro 15 chl or oacet yl fluoro acetam do
fluoro chl oroacet am do fluoro 20

N- et hyl acet am do
fluoro cﬂl or oacet OX)tHZ:CHCHZ

~flufjro acet oxy
f1 uoro ?H3

0 + HaN—~C—CONH2
CH(CH3)2

15
20

25

CH3CH=CH—(7

35 \ N Hy

CH(CH3) 2

A mixiure of 2.88g of 5-allylpyridine-2,3-dicarboxylic anhydride and 2.0g of 2-amino-2,3-dimsthyl-

butyramide in 40 mL of dry tetrahydrofuran is stirred under nitrogen and heated at reflux for 2 hours. The

45 reaction is cooled and concentrated in vacuo to afford a mixture if acid-diamides as a gum. The gum can

be redigested in hot tetrahydrofuran, heated at reflux overnight, cooled, diluted with some ether, and filtered

to afford the isomerically pure intermediate, 5-allyl-2-[(1-carbamoyl-1,2-dimethylpropyl)carbamoylinicotinic
acid as a solid.
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25 T . 7 met hoxynet h.yI fl uoro nethylt hi onet hyl

f1 uoro net hyl ani nonet hyl f o 30
di‘rret hyl am nonet hyl f IEEoor%“ad(,sgt(:ngynet hyl
fluoro 2-furyl fluoro 2-thienyl

fluoro 3- {ji#fg/dssentially the same procedure, but substitutifm? barhino-2 3-ditleipbhiobutyramide for 2-amino-2,3-
fl uoro anyiRgylbutyramide affords the corresponding 2-{4kisdbRpyld-methyl-5-thioxo-2-imidazolii-By)5-pro-
 fluoro nepdgiitainicieid as a solid. This material is digedtéd i 16.2 Zrif df BNIsodibn hydrdxida @ndimatel pt -
fl uoro 4580° for 1 hour. The reactiagh {8ydoblety |acizified ®rpH 3 with BR 19@5chioBS Beid Bndy extracted with
Z 5 metjlererchlotiderantl ethyl acetate. The cdmybihed gdracts are dried and consertpled @t Maguatd afford
hydr ogen 2.68g crude prodeadt hg/& gimmy isomeric mixture. 2-furyl ' hydr ogen
2- met hoxyet higlabovetfblipived-dydractioha) crysteijzeiioncpifprds the following: f yr f uryl acet oxymet hyl
hydr ogen propar gyl hydrogen met hoxynet hyl met hyl
hydr ogen N- net hyl acet am do 2- met hoxyet hyl 10
hydr ogdf chl oroacet oxy . al Iyl Yhe fornuld | conpouBBs of this
invention are effegtive herbicidal agents useful for the control of a
Variety of no I yB and di cotyl edonous plants. These conpounds are
herbicidally effgctiye for controlling weeds indigenous to both dry |and

and wet | and aZ exN'ire Hgo usefulcﬁ§ﬁ.aquatic CH3 158-160°

CH 0
N (CH3)2
H
N 0
Y Z mp
25 -
H l, ,l. 253-2619(dec)
U %0 - 0 _
Inl |l H 211.5-213°
35 s
H L 255-261°(dec)
40
S
- |; |l H 172-174°
S |
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herbi*ci des and are effective for controlling the above-said plants when
applied to the foliage thereof or %4£§%3H1 or water containing seeds or
ot her propagating organs of said plan S as tubers, rhizonmes or
stolons, at rates of fromabout 0.016 to 8.0 kg/ha. The formula | and
formul a 1lggqumewnds of this invention can be fornul ated as wettabl e
powders, frowabl'e concentrates or granular fornulations. 20 Wet t abl e
powder s Caprepatioh GHRtE2-isodfopdinibthyk5eke2iRitiazalheayl)-54Sohyichiitsieluyd wepicHibated f
a finely dissshaled carrier such as kaolin, bentonite, diatonmaceous earth or
attapulgite 45%to 80% by wei ght of the active conpound, 2%to 5% by wei ght
of a dispersing agent such as sodiumlignosul fonate, and 2% to 5% by wei ght
of a nonionic surfactant, s Oqg#t yl phenoxy pol yet hoxy et hanol or

nonyl phenoxy pol ¢HE3EHE 25 A typical flowable liquid can be
prepared by adm xi ng about } 4094 by wei ght of the active ingredient with
about 298 by wei ght of a gekhi aggnt as bentonjt 3% by wei ght of a
di spersi ng agent such as sodNumYA gnM¥sul fonate, 194443 ﬂ@ﬁt of ™
pol yet hyl ene gl ycol and 54% by [ H(EHEY7 A typical emulsifigable
concentrate can be prepared by d ving about 5% to 25% by wei ghy of the
active upgredient in about 65%to 9Qyo by wei ght of N-nethyl pyrroli¢lone,

i sophorone, butyl cellosolve or nethylacetate and di spersing therefn about
5% to 10% by wei ght of a nonionic gurfactant such as an al kyl phenokxy
pol yet hoxy al cohgly.cHal e is di ised in water for application
ang liquid spray.3Mhen th e Tnvention are to be used as

h ici dgs where soil treatgen i nv éhz conmpoundgs—ray—be
prepared and applied as grahylar pr . QB 842 om of t he ‘granul ar
product can be achieved by dissolving thg active conpound in a solvent such
as net hyl ene chl oride or N nethyl pyr- roPi done and sprayi ng the thus
prepared solution on a granular carrier such as corncob grits, sand,

attapul gbte, kaolin or the like. The granul ar product thus prepared
general Iy conprises about 3% to 20% by ight of the active ingredient and
about 97%to 80% by wei ght r carrier. In order to facilitate
a further under sCkgliHrf 3fol | owi ng exanpl es-are
presented primarily for the¢ puljpose ustrating certain nore—specific
detdils ®¥hereof. 45 50 55 CH(CH3) 2

35

NaOCH3
+

40 CH(CH3) 2
45

H3

|9N

CH(CH3) 2

50 ﬁ
0

-"CO2CH3
55 l

A mixture of 2.68g of 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl}-5-propenylnicotinic acid and its
picolinic acid isomer and 1.85 mL of acetic anhydride in 20 mL toluene is stirred under nitrogen and heated
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EP 0'254 951 Bl EXAMPLE 1 Preparation of

6- (4-isopropyl - 4- net hyl - 5- oxo- 2-1i Egg%ghp -yl ) pyridi ne- 3- car boxal dehyde 5
[err] 25 To a stirred solution containi % E g hydroxymet hyl pyridine in
180 nL dry nethyl ene chloride under nitrogen is added 44.3 g of activated
nmanganes et i@xfoi 1/2 hb@s. Boldnit is@erhdved! RALAM, 4AD UM rediddbil gu i€ RBvabstbtbd G kylenes3O
The m Xt uhe rdsitlud is|disedh@d inf20ChnIt Methdnbll I76gadfSodien metbridati€slided] Gihd tHé Mixturd s effrrell NE
resi due et tdometbinparative Xariehayesy Fheareadtiyis iscthéni auiifise Iwitksl gladidl i aBetic iciti @6 b %, afinleti zed
f r om et heswerhight.cane cengentyated: inava@doyThe oasidbeyis partitiondil- Helivebrs misthyigdg Ichidrideaiidwydter fand
0X0- 2- F miteRa2aqybous -phasp| i Mytherdéxirectedl- withr etiuddnd ehigite, Thgcdh®ined oG8k ere i@d B8 40
45 50 55 cgupentratediin yacyosla ag §it. CRPmBtegXARhY Bn Silicargehusing teiherhewdne mixtures affords 1.85g of

2- (15- St yrihA nieptinale, prd,.58a. of thecpigslinglsy Vsing. the sampl proteduie ernisemeripallp perm @-(4-sonrdpyt- 25
To a sol RStiyhS-go-2imidazgling-yispronenylnicofivia jagld gffopsls the | iomerically (purel_ intekyaestate: <3-

et hanol , '©pPPY-EFely-7-seneny-aiijreidazeli;?:&2lyeAel3-4ralrypdippeH).F-giong aegisofid-og (. 02
mol ) (Benzyl) triphenyl phosphoni um chloride. After 5 minutes, 5.0Qg

6- (4-i sopropyl - 4- et hyl - 5- oxo- 2-i ghdazol §n- 2-yl ) pyri di ne- 3- car boxal dehyde
(.02 nol) is added all Cht3 | xture jCHgtirred at room

tenperature for 24 hours. The m rated in
15 N N CH(CH3)2
0
K'/ 20 Recrystallization of the nicotinate from methylene chloride-hexanes gives 1.37g of a solid, mp 122.5-
124.5.
By this method were also prepared:

% b 4 2 mp

U

H l' 'I 138-140.5°

S

35

“ H I' 'l 168-173.50
' 0

50

55
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vatuo; ‘and the residue is chromatographed on silica gel using ether-hexane
as eluant to give 0.4g of the 30 i duct as the pure cis isoner
(oil), 4.5g product as an isoneri cépnﬁ?%ﬁggpégnd 1.25g of the trans isoner,
np 128-133[err]C. EXAMPLE 3 35 Preparation of

2- (4-1 sopriERMbredg et hyl - 5- oxo- 2-i m dazol i n-2-yl)-5-styryinicotinic acid,
(2) [err] “To asolution of 2.07g of

2- (5- st yr \rgparatiyilok SHikidopRopy ! AR R dxo 2-imMiZ0n0-2-1)-5-prbpdMyirddotinte abidone in 100 ni
dry 50 tétrahydrofuran, stirred at -70[err] under nitrogen, is added
slowly ® nL of 1.6Mnethyllithium After stirring the reaction m xture at
-10 for 1 hour, it is slowy ri @ggch to a saturated sol ution of carbon
di oxi de in tetrahHyd t Stfrr*ng the resulting m xture overnight,
the solvent is renoved in vdcuol} the residue is dissolved in water, washed
with methyl ene chloride, and\t he\agyeoysChBase is+abio@kieaToqH 3 and
extract®d with nethyl ene chl oN deYThekconmbi ned extracts are drijed and
concentrated in vacuo to afford tHhe 55 pCH{GHE)2Recrystallizatidn from

met hyi ene chl ori de- hexanes afford lid, np 122:5-126. UtiliZing the
above procedure and substituting the gppropriate

2-pyrid§ -5-isopropy-5-nethyl-2-im idazoline-4-one yields the dqonpounds
bel ow. 31 EP O 254 951 Bl [err] EXAMPLE 4 is Preparation of

met hyl - 5-i sopropenyl - 2- (4-i so
nate [err] To a s@HyCH=C
5-1 sopropenyl - 2- (5-i sopropyl
asd i ng30 50 nmL of nethyl
. 25M et hereal di azonet hane. AfNer
concentrated on a steam bath. The
using 2:1 ether-hexanes as el uant ford the desired product.
Recrystallization from et her-hexa fords a solid, np 90.5-92.5[err]. 35
EXAMPLE2%5 Preparation of 5-allyl pyridine-2,3-dicarboxylic acid

opyLO4Hnet hyl - 5- oxo- 2-i m dazol i n-{2-yl ) ni coti

irred at 0 is added 60 nmL of
{ng for 15 mnutes, the reaction is
UEH(€HgHromat ogr aphed on silica gel

A mixture of 1.5g methyl 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-propenylnicotinate and 3.2
mL of 2N sodium hydroxide in 15 mL methanol is stirred under nitrogen and heated at 45° for 3 1/2 hours.
Y 30 The reaction is cooled to 10°, acidified to pH 3 with 2N hydrochloric acid, and concentrated in vacuo. The
residue is partitioned between methylene chloride and water, and the aqueous phase is further extracted
with methylene chloride. The combined organic phases are dried and concenirated in vacuo to a solid.
Recrystallization from methylene chloride-hexanes gives a solid, mp 175-176°.
Using essentially the. same conditions, and substituting the appropriate nicotinate precursor, the
35 following are obtained:

¥ z mp
40
Cﬂgﬁ- H 191.5-192.5°
0
45
CH3SCH2- H 162-165°
50 _ H CH3SCH2- 113-116°
CH30CH?2 H 160-162°
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[err]-*Tb.,a solution of 6.07g of diethyl 5-allylpyridine-2,3-dicarboxylate
in 20 L nethanol, stirred under %Mgﬁﬁ.n, is added slowy a solution of
3.3g of sodium hydroxide in 13 nl water. ter diluting the reaction

m xture with 10 nL each of water and nethanol, it is heated at reflux for 1
3/ 4 hour gxaMibLE weaction is cooled in an ice bath, acidified to pH 3 with
concentrated hydrochloric acid, and concentrated in vacuo to a danp solid.
Thi s sol Paparation elsuaind 2-dtteozol irdcispppyHdanathy|-G-axoRfimidazdlintdd)-5(1 -bdmosthidsicalingde own
solid, np >250[err](dec). 55 32 EP 0 254 951 Bl The followi ng were
prepar®ed in simlar fashion: [err] [err] 30 EXAMPLE 6 Preparation of

5-al Iyl pyridi ne-2, 3-djcar §CHg anhydride 35 02H [eny]

0 45 A m xture crude 5-al lyl pyridine-2, 3-difcarboxylic acid, 9.8
mL acetic anhydride, 3.3 nL pyridine in 100 nlL dry\1, 2-di net hoxyet hane
is stirred under nit hefhHgd at 65[+«rr]Bfed 1 Hour. addi ng an
additi®®nal 1 nL of acdtic ride, the reaction i ated for hour s at
65[err], then at reflux owverni s Jreaction mixtdfe is filterfed, and
the solids are washed wt r and ethyl acetate. The 50 conbi njed
filtrates are concentrate to afford
t he prgduct as a solid. 5

=
——

o SARS N

D CH 3CHB'r

25

A mixture of 38.6g methyl 2-(1-benzoyl-4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-ethylnicotinate,
16.9g N-bromosuccinimide and 2.3g benzoyl peroxide in 740 mL carbon fetrachloride is stirred under
nitrogen and heated at reflux using a sunlamp for 1 1/2 hours. The reaction mixture is cooled, filtered

35 through celite, and the filtrate is concentrated in vacuo to an orange oil. This oil is partitioned between 400
mL each of water and methylene chioride. The aqueous layer is further extracted with methylene chloride,
and the combined organic phases are dried over sodium sulfate and concentrated in vacuo to give 49.8g of
a cloudy orange glass; NMR shows the desired product to be the major component.

Using essentially the same conditions described above on the 5-methylnicotinate gives the correspond-

40 ing 5-bromomethyl compound.
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EP 0°264 951 Bl Similarly were prepared the following: Y z

np.20 : [err] 25 45 50 55 54951 Bl EXAMPLE 7 Preparation
of * 2- (4-i sopropyl - 4- met hyl - 5- oxo- 2]9:;?& %sé'z%gsﬂ %ﬁ 2-yl)-5-propenyinicotinic
acid and its picolinic acid isonmer 5 150 [err] [err] 40 A
m xture of pxanvidg 19f 5-al | yl pyri di ne-2, 3-di carboxylic anhydride and 2. Qg of
2-am no-2,3-drnet hyl - butyramde in 40 nL of dry tetrahydrofuran is stirred
under ni t r ppdiatiomnok niityt B@-isdbropydRmisthylfsaoxo-2-irhiddz6im-2-ylisd1-Blombetigy)iicatinatd S cool ed
and concentrated 1n vacuo to afford a mxture if acid-diam des as a gum
The gumscan be redigested in hot tetrahydrofuran, heated at refl ux

overni ght, cool ed, dilutegw 06QRg ether, and filtered to afford the

i sorerical ly puti#3CHB | af'e,
5-al Iyl -2-[ (1-carbanoyl -{L, 24di et hyl pr opyl ) car banoyl ] ni coti ni c %-(I:i d as a
solid. 50 OCH [err] CH(Okg) N AH3 +  CH30H 8g.HCL
7
i H(CH3) 2
] 8
i COCgHs

H3

CH(CH3)2

25

W, 30 A solution of 49.6g of crude methyl 2-(1-benzoyl-4-isopropyi-4-methyl-5-oxo-2-imidazolin-2-y()-5-(1-

bromoethyl) nicotinate (See Exp. 10 ) in 300 mL of methanot is stirred at room temperature and 400 mL of

50% aqueous methanol (2N in hydrogen chloride) is added dropwise over 1 hour. After stirring the reaction

for an additional 2 hours, it is concentrated in vacuo. The pH of the residue is adjusted to 6 with 2N

aqueous sodium hydroxide, and the mixture is extracted with 4 x 200 mL methylens chloride. The

35 combined extracts are dried and concentrated in vacuo to afford the crude desired product as a thick oil. A

portion is chromatographed on silica gel using ether-hexane as eluant and recrystallized from methylene
chloride-hexane to give the desired product as a light orange solid, mp 123-126°C.

50

55
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35° *.~EP,0 254 951 Bl Using essentially the same procedure, but
substituting 2-am no-2, 3-di met hyldghy rgym de for 2-am no-2, 3-
di*met hyl but yram de affords the correspondi ng

2- (4-isopropyl - 4- et hyl - 5-t hi oxo- 2-i m dazol i n-2-yl)-5-pro- penylnicotinic
acid as gxamblied2 This material is digested in 15.2 nL of 5N sodi um
hydroxidé‘ﬁﬁﬂ_ﬁ'ated at 80[err] for 1 hour. The reactlon i's cooled
aci di fi eehreparatiphlofmethyl b-(14dsethnyelthyle2¢ddsopro p-Rdnpidazolind-viipiedtinale net hyl ene
chl oride and ethyl acetate. The conbi ned extracts are drled and
concensrated in vacuo to affqrd 2.68g crude product as a gumy isoneric

m xture. As above foll *aXtional crystallization, affords the
foll owi ng: 10 CH3CHBr | Y

Z 20 [err]}Y 25CH3COOH
[err] 50 55 36 EP 0 LE 8 prefHBEPOSn of Tethy

2- (4- !’Qopropyl - 4- et hyl - L dazol i n-2-yl)=-5-propenyinicotin

15

25

/30
~ A mixture of 12g of methyl 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-(1-bromoethylnicotinate,
3.1g potassium acetate and 30 mL acetic acid is stirred under nitrogen and heated at reflux for 8 hours. The
reaction mixturs is filtered, and the filtrate is concentrated in vacuo. The residue is triturated with ether,
filtered, and concentrated in vacuo to give the desired product as an amber glass.
35 Using essentially the same me conditions as described above, and using the appropriate 5-(1-bromoalkyl)-
2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinate and appropriate nucleophile, the following are pre-
pared: the 5-methylthiomethyl and the §-methoxymethy! nicotinates.

“ | R mp

CH3SCH2 oil

50

CH30CH? oil

55
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55 A'mixture of 2.68g of
2- (4-isopropyl -4-net hyl -5-0x0-2-1m | fqdaqy| ) - 5- propenyl nicotinic acid
ahd its picolinic acid isonmer and #g‘gaérﬁ%g]?a%ceti c anhydride in 20 nL
toluene is stirred under nitrogen and heated 37 EP 0 254 951 B1 at
reflux foreRaMpiZ f3ours. Sol vent is renoved in vacuo, and the residual gum
is reevaporated from xyl enes. The residue is dissolved in 20 nL net hanol,
. 750 of so@teparation bhoethyll & (1Hydraciebd)-2-arsbpiopyd-44meitiylt-axo-29migdzblinr2edniedtinat®om
tenperature for 3 hours. The reaction is then acidified with glacial acetic
acid tooH 5, stirred erni ght, and concentrated in vacuo. The residue is
partitioned between netlpyl ene chloride and water, and 5 the aqueous phase
is further extracted QuQCH3Et hyl ene chl oride. The conbi ned extracts are
dried and concentrat in xacugcgocaq oil. Chromat ography on silica gel
usi ng et her-hexagH44 fords 1.85g of the nicotinate, and .56g of
the picdlinate. Usi'ng th procedure on isonerically pur
2- (4-isopropyl -4- net hyl =254 m Bglin-2-yh)-5kﬂkﬂﬂpnyb3§$guiﬂic aci d
affords the isonerically plre di ate, 3-
i sopropyl - 3-net hyl - 7- pr openyl - gptﬂ3)2

5-dione, as a solid. 10 [err] 2(

:2:1,2]g¥rrdo[3,4-b]pyridine-2
Recrystallization of the nicotfnatg from nmet hyl ene chl ori de- hexaneg gi ves
1.37g of a solid, np 122.5- 124.5. By this nmethod were al so preparg¢d: 25

Y [err] 45 50 55 38
N 20

00CH3

CH3CHO

25

A solution of 16g of methyl 5-(1-acetoxyethyl)-2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)nicotinate
and 0.5g sodium methoxide in 150 mL methanol is stirred at room temperature under nitrogen for 5 days.
The reaction is acidified fo pH 5 with acetic acid and concentrated in vacuo. The residue is partitioned
between methylene chloride and water, the aqueous layer is further extracted with methylene chloride, and
35 the combined organic phases are dried over sodium sulfate and concentrated in vacuo to an orange oil.
Column chromatography of this oil using ether-hexane as eluent affords the desired product as a white
foam.

50
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EP 0’254 951 Bl EXAMPLE 9 Preparation of .

2- (4-isopropyl - 4-nmet hyl - 5- oxo-2-1 gj l.Ln-2-yl 5-propenyinicotinic acid
[efr] 25 A mixture of 1.5g nethylEb%%égspr%

2- (4-isopropyl - 4-met hyl - 5- oxo- 2-i m dazol i n- 2-yl ) - 5- propenyl ni coti nate and
3.2 nL ofpgMeeeds um hydroxide in 15 nL nethanol is stirred under nitrogen
and heatedat 45[err] for 3 1/2 hours. 30 The reaction is cooled to 10,
aci di fi edprbsardibh 6 matnl/5-aéblyildy(@sosrblyP4-methAFs-cho-2aidazmiehitdtiaated | n vacuo. The
residue is partitioned between nethylene chloride and water, and the
aqueous phase is further extracted with nethylene chloride. The conbi ned
organi ¢ phases are dried and concentrated in vacuo to a solid.
Recrystallléﬁt'an frg QCHB chi ori de- hexanes gives a . solid, np

175-176[ err g essefptially the same cqorditions, n bstituting the
appropriate nicotinaje H ecursor,.the 35 folflo ned: 55

[err] % EP 0 254 957 Rl 10 Prép @ﬁ

2- (1- benzoyl - 4-i sopropyl - 4{ et -5 0XO0- 2-i nj_daZ n- 24yl ) -5-(1- bromBethyI)
nicotinate 5 [err] 30 A mikturé FHEHBY2 net hy
2-(1 benzoyl - 4-i sopropyl - 4gnetfpyl - 5- oxo- 2-i m dazol i n- 2-yl ) -5-et hyi ni goti nat
e, %? N- br onosucci ni m de an@d 2.3g benzoyl peroxide in 740 niL carbpn
tetrac oride is stirred under nitrogen and heated at reflux using a
sunlanp for 1 1/2 hours. The reaction mxture is cooled, filtered 35
through celite, and.the |t G0OCHy concentrated in vacuo to an oranpe oil

This oil is partCHsG
cﬁ%drlde The aqueous lpyed|is further extracted with methyl ene chlofide,

and the conbi ned organi sesyar i ed over sodium sul fate and
concentrated in vacuo to Ni vey49. of a cloudy orange gl ass; NWVR shows the
desired product to be the na“qr C ©H3) 2

H

25 o

A mixiure of 82g of methyl 5-(1-hydroxyethyl)-2-(4-isopropyl-4-methyl-5-0x0-2-imidazolin-2-yl)-
\_/ 50 nicotinate. 14.5g of pyridinum dichromate and 1.99g of pyridinium trifluoroacetate in 30 mL of methylene
chloride is stirred at room temperature under nitrogen for 3 days. The reaction mixture is flash-chromatog-
raphed through florisil using methylene chloride as eluent, and the combined eluates are washed with water,
dried, and concentrated in vacuo to a dark oil. Chromatography of this oil on silica gel using ether-hexane
as eluant affords the desired product as a solid. Recrystallization of this solid from methylene chloride-

35 hexane affords a white solid, mp 105-108°C.

40
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Usi ng-essentially the same conditions described above on the

5-nmet hyi ni cotinate gives the corre%g,odfgﬁ-g %Bg'rmg 5- br ononet hyl conpound. 45
50 55 40 EP 0 264 951 B1 EXAWPLE'1 r ation of nethyl

2- (4-isopropyl - 4-net hyl - 5- oxo- 2-i m dazol i n-2-yl)-5-(1-bronoet hyl ) ni coti nate
[err] 30 gexaMpPigakuti on of 49.6g of crude nethyl

2- (1- benzoyT-4-isopropyl - 4- met hyl - 5- oxo- 2-i m dazol i n-2-yl)-5-(1- -

br onoet hyl prepar@ioh b itIRIdeDAS 2 PyrroldiB,4-blbyidid&-82R)5-didne, VeicEtp2-dirhéthySD-isbprépdl at
roomtenperature and 400 niL of 50% aqueous net hanol (2N 1 n hydrogen
chloride) is added dropw se over 1 hour. After stirring the reaction for an
additional 2 hours, it is congentratedgcpagvacuo. The pH of the residue is
adjusted to 6 with 2N aquegm? u ydroxi de, and the m xture is
extracted with 4 x 200 nL nelhyljenejchloride. The 35 conbined extracts are
dried and concentrated in vacuo 50 for@ t rude desired product as a
thick oi’?. A portion is chromatogmaph silica gel using ether-hexane as
el uant and recrystallized from et hyl ehe ¢ i @@rg ane to give the
desired product as a light orange sol iM 12é-13 ?érr]c. 40 45 50 55 41
EP 0 254 951 Bl EXAWMPLE 12 H 0

16

g Xk~

20

25 CH3ﬁ d |~—'ﬂ'\ f
x S AH3
N N—
\CH(CH3)2

A solution of 2.6g 5-acetyi-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid and 1.86g DCC

in 100 mL methylene chloride is stirred at room temperature overnight. An additional 1.88g DCC is added

35 and stirring continued over the weekend; a further 1.86g of DCC is added, and stirring continued for 1 more

day. The reaction mixture is filtered, and the filtrate is stripped. Chromatography of the residue on silica gel
using 5% ethyl acetate in methylene chloride affords 1.68g of the desired product, mp 158.160°.

50
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Preparatlon of nmet hyl

5- (:1- acet oxyet hyl ) - 2- (4- |sopropyl 0X0- 2-im dazolin-2-yl)nicotina
te'5 [err] 30 A mixture of 12g ofEﬂ”{?"’[f%'lléi

2- (4-i sopropyl - 4- et hyl - 5- oxo- 2- |n1dazoI|n 2-yl)-5-(1-bronoet hyl )nicotinate
, 3.1g pobasvrLengacetate and 30 nL acetic acid is stirred under nitrogen
and heated at reflux for 8 hours. The reaction mxture is filtered, and the
filtrate Popzaiotdamictgt RabeiylR2-#asdpropyl-dHmdthylsedxePHmidazolin2ivi)Binaitgiicudinkts et her
filtered, and concentrated in vacuo to give the desired product as an anber
gl ass. 835 Usi ng essentially the same conditions as descri bed above, and
using the appropri te 5-(1-bronoal kyl) -
2-(4-isopropyl - 1@;? 5- ox@- 2-i m dazol i n-2-yl)nicotinate and appropriate
nucl eophi l e, tHeH3 i pref pared: the 5-nethylthionmethyl and the
5- met hoxynet hyl nlcot'
R [err]®55 42 1 EX B 13 Prepar at iNaDGH3

5- (I - hydr oxyet hyl ) - 2- (!1|soproﬁyT‘ﬁ t hyl - 5- oxo- 2-i m dazol i n-2-yl) ni coti na
te 5 [err] A solution of 16g of nmethyCH(CH3)2

5- (| -acet oxyethyl)-2-(4-isopropyl -4-net hyl - 5- oxo-2-i m dazol i n-2-ylf) ni coti na
te and,D. 59 sodi um nethoxide in 150 nL nethanol is stirred at roo
tenperature under nitrogen for 5 days The reaction is acidified
with acetic acid and coﬁ P ¢Hvacuo The residue is partitijoned

bet ween net hyl ene ¢ 3t he aqueous Iayer is furthe
extracted with nethy e
dr™éd ewer sodi um su

Col um chr omat ogr aphy o
desired product as a white foam 40

nd concentr hgd in vacuo to a
t her - hexane as el uent affords t he

CH(CH3) 2

xxZz

25 ' 0

A solution of .88g of 7-acetyl-2,8-dimethyl-2-isopropyl-5H-imidazo[1',2":1,2]pyrrolof3,4-blpyridine-3(2H)-

\_/ 30 ,5-dione in 50 mL methanol is stirred at 5° and .06g of sodium methoxide is added. The reaction is stirred
and allowed to warm to room temperature over 3 hours, at which point it is acidified with acetic acid and
concentrated in vacuo. The residue is dissolved in methylene chloride, washed with water, dried and
concentrated in vacuo to afford the desired product. Recrystallization from methylene chloride-hexanes
gives a solid, mp "118-120°.

50
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45" 50 55, 43 EP 0 254 951 Bl EXAMPLE 14 Preparation of nethyl

5-~acetwyl - 2- (4-i sopropyl - 4-net hyl ] - -Qi -§§H§Qdazolin-2-y|)nicotinate 5
[érr] A mxture of 8.2g of neth -%ﬁ -'hydr oxyet hyl ) - 2- (4-i sopr opyl

met hyl - 5- oxo- 2-i m dazolin-2-yl)- 30 nicotinate. 14.5g of pyridi num

di chr omat exaapLel17999 of pyridiniumtrifluoroacetate in 30 nL of nethyl ene
chloride is stirred at roomtenperature under nitrogen for 3 days. The
reacti on IPreghratiof of frfur}l 3abety-RNPiST oPpY-4-rh @l sthot Himidleplin-2-41p8-insthy Inicotinatey

met hyl ene chloride as eluent, and the conbined eluates are washed with
water, dried, and concentrated in vacuo to a dark oil. Chronmatography of

this oil on silifica gel usigg ether-hexane as eluant affords the desired
product as a W d R ation of this solid from nethyl ene
chloride- 35~ Hexape g : lite solid, np 108[err] C. 40NgHM 50 55
44 EP02549%g3P, : >i0n (o] U
5H-| mi d&zo[ 1' ,72'% 1, [ pyri di ne-3(2 dBLdCUQQH
7-acetyl-2,8-dinmeth ﬁ?EH3)z
15
| ]

, 0
\/ 20 -———J

N H3

H(CH3)2

26 0

_ A solution of 1.0g of 7-acetyl-2,8-dimethyl-2-isopropyl-5H-imidazo[1',2":1,2]pyrrolo[3,4-b]pyridine-3(2H)-

U 30 ,5-dione in 50 mL tetrahydrofuran is added dropwise to a preformed mixture of .03g sodium hydride and .35
mL furfuryl alcohol in 50 mL tetrahydrofuran. The reaction mixture is stirred at room temperature overnight,
acidified with acetic acid, and concentrated in vacuo. The residue is chromatographed on silica gel using
5% ethyl acetate in methylene chloride as eluant to afford the desired product. Recrystallization from
methylene chloride-hexanes gives a solid, mp 133-136°.

40

50
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N 30 A°'sol.ution of 2.6g
5-acetyl-2-(4-isopropyl -4-net hyl - 5 - 2-j.mdazolin-2-yl)nicotinic acid and
1.86g DCC in 100 nL mnet hyl ene chl %P?d(;gsﬁzssérsﬁﬁ rred at roomtenperature
overnight. An additional 1.86g DCC is added 35 and stirring continued over
t he weekepdamrLEf18rt her 1.86g of DCC is added, and stirring continued for 1
nore day. The reaction mxture is filtered, and the filtrate is stripped.
Chr onat ogP@mpdiytion bf rhditey] 2-@sdcetidal-ipropyl-UintdthyEidxo29rmidgolin b vBicydthyieinalee | N

met hyl ene chloride affords 1.68g.of the desired product, np 158.160. 40 45
50 55 46 EP 0 254 951 B1 EXAMPLE 16 Preparation of nethyl
5-acetyl-2-(4-isopro 3 5- 0x0-2-i m dazol i n-2-yl) - 6-net hyi ni cot i nat
e 5 [err] Asolutio
7-acetyl - 2, 8-di net hy|l - 24J sopr opy!
ne-3(2H- 30 ,&H AR5
sodi um’?et hoxi de i s adbed.YThe
room tenperature over 3 halrs,

-5Himdazo[1',2 :1,2]pyrrol o[ 3, 4-b] pyridi
anol is4stirAG@P at 5[ err]—amd 06g of
eaction is stirred and allowed to jwarmto
alCHAGHFY point it is acidified with|acetic
acid and concentrated in The residue is dissolved in nethyl ene

chl oride, washed with water, ied and concentrated in vacuo to afford the
desiredgzproduct. Recrystallization from nethylene chloride-hexanes| gives a
solid, nmp 118-120[err]. 35 40 45 50 55

00CH3
-/ 20
CH3 H3
CH(CH3)2
25 .
0
COCH3
N
A solution of 33.2g of methyl 2-(4-iSOpropyI-4—methyl-5-oxo-2-imidazoIin-2-yl)-6-methylnicotinate in 350
mL of acetic anhydride is stirred and heated at reflux for 4 hours. The solution is concentrated in vacuo, and
the residue is triturated with 2:1 hexane-ether to give the desired product as a white solid.
35
40
45
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46" '.» EP 0 254 951 Bl EXAMPLE 17 Preparation of furfuryl

5:acetyl - 2- (4-isopropyl - 4-net hyl - 5 - 2=l . dazol i n-2-yl)-6-met hyl ni coti nat
e 5 [err] A solution of 1.0g of %pcB(Esq,?gérB1 = Y
7-acetyl -2, 8-di et hyl - 2-i sopropyl -5Hi m dazo[1',2':1, 2] pyrrol o[ 3, 4-b] pyri di
ne- 3( 2H) - E,@AJMPLEQle one in 50 nL tetrahydrofuran |s added dropwi se to a
preformed—mxture of .03g sodium hydride and .35 nlL furfuryl alcohol in 50
Lt et r ahprpastidh aﬂnetﬁl}hsuraeaﬂwlswroml-wa-s-&ommlaazelm -281)-6F oaiyinicetnae Fadide e
overnight; acrdifred wtih acetic acid, and concentrated in vacuo. The
residues i s chromat ographed on silica gel using 5% ethyl acetate in

net hyl ene chloride as e to afford the desi cegHproduct.

Recrystal lization [ ,
133-136[err]. 35 {0 4} 50 55 47 EP 0 254 95 Bl EXAMPLE 18 Preparation
of nmet hyl H
2- (1- adet yl -9H3

yl'f3- 5- oxo- 2-*i md 21yl ) - 6- met hyi nioti nat

f t hyl
2- (4-isopropyl - 4-met hyl ga= G%’%Iggol i n-2-yl)-6-nethylnicotinate | n 350

15

20

H3

CH{CH3) 2

25

A solution of 29g of methyl 2-(1-acetyl-4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-8-methylnicotinate
and 28.7g of 80% M-chloroperbenzoic acid in 250 mL of methylene chloride is stirred and heated at reflux
for 3 1/2 hours. The reaction mixture is filtered, and the solid is thoroughly washed with methylene chloride.

35 The combined filtrates are cooled and treated cautiously with saturated aqueous sodium bisuifite until a
negative starch-iodide test is obtained. The mixture is again filtered, and the organic layer is washed with
saturated sodium bicarbonate solution, dried, and concentrated in vacuo to give an oil. Trituration of this oil
with ether affords the desired product as a pale yellow solid, mp "135-138.5°C.

45

50



m. bf.acetic anhydride is stirred and heated at reflux for 4 hours. The
sol,utian s concentrated in vacuo §3%3§E§ Eesrdue is triturated with 2:1
hexane-ether to give the desired E? E a white solid. 35 40 45 50 55
48 EP 0 254 951 Bl EXAMPLE 19 Preparation of nethyl
2-(1-ace2§g@¢%$$¥propyl-4<nethyl-5-oxo-2-inidazolin-2-y|)-6-nethyinicotinat
e-1l-oxid 30 A solution of 29g of nethyl

2-(1-acet Urlapa?a’hbrﬁ&l?rfeﬁh?w actoxyilofyiio=(DacetyP4-Roprapy R athyl-B-oib-2i
e and 28.7g 0 oroperbenzoic acid in 250 nL of nethylene chloride
is stirred and heated at reflux for 3 1/2 hours. The reaction mxture is
filtered, and the solid is eﬁgughly washed wi th nethyl ene chloride. 35
The conbined filtrat cool &d and treated cautiously with saturated
aqueous sodi um bi sulffitg until a negative starch-iodide test is obtained.
The m xture is @f qthe orgapic I Q¥g0 is mashed4u{l1
sat ur atted sodi um Di ution, dried, and concentrated injvacuo to
give an oil. Triturati ( th et her af fords the desirg¢d product
asapaleyellowsolidrrm §[H§rrz]c 40 45 50 55 49

8 COCH3

20

25

COCH3

A solution of 37.6g of methyl 2-(1 -acetyl-4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-6-methyl-

nicotinate-1-oxide in 350 mL of acetic anhydride is sfirred and heated at reflux for 3 1/2 hours. The reaction

35 is concentrated in vacuo, and the residue is chromatographed on silica gel using hexane-ethyl acetate as

eluant to give the desired product as a solid. Recrystallization of the solid from methylene chloride-hexanes
affords analytically pure material, mp 111-112°C.

50
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EP 0:254,951 Bl EXAMPLE 20 Preparati on of nethyl

6-.acet oxynet hyl - 2- (1-acetyl -4-isop - Az hyl - 5- oxo- 2-i m dazol i n-2-yl ) ni
cotinate 5 30 : , Epay"J54[§5frs?err] A solution of 37.6g of
met hyl 2-(1-acetyl -4-isopropyl -4-net hyl -5-0xo0-2-imdazolin-2-yl)-6-nethyl -
ni coti nat eeXampxede in 350 nL of acetic anhydride is stirred and heated at
reflux for 3 172 hours. The reaction 35 is concentrated in vacuo, and the
resi due i sPrefarationadf o@thgierieydroxymethiyik2-(¢-isopreyl-¢imbthy)-Slorocinddaedlingly)dottatet € as
eluant to give the desired product as a solid. Recrystallization of the
solid freom net hyl ene chl oui de, geAgs affords analytically pure material,
np 111-1 12[err] C. 40 4975055 50 EP 0 254 951 B1 EXAMPLE 21 Preparation

of net hyl
6- hydr oxynet guke - e Mb-S-oxo-zﬁininwocmjn-Z-yLﬁﬂﬁaﬁg nat e

[err] 30 A sol ution oN 16 met hyl
6- acet o/ net hyl - 2- (1- acet yl - 4-|i sopr ukcﬂaq?thyl-S-oxo-Z-inidazolinaz yl)
nicotinate in 125 nmL met hanol No ining 0.7g of sodium nethoxide is

stirred at roomtenperature fqr 1@ hours. The solution is adjusted tojpH 5
with acetic acid and concentrdted 1 n vacuo. The residue is chromatogr@aphed
on siliga gel using ether-net H3 as el uant to give.the desired prodiict as
a solid. Recrystallization from nethylene chloride-hexane gives
analytically pure material, np 115-118[err]C. 35 40 45.

O0CH3

U

25 ﬁ

\/ 30 A solution of 16.7g of methyl 6-acetoxymethyl-2-(1-acetyl-4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)
nicotinate in 125 mL methanol containing 0.7g of sodium methoxide is stirred at room temperature for 16
hours. The solution is adjusted to pH 5 with acetic acid and concentrated in vacuo. The residue is
chromatographed on silica gel using ether-methanol as eluant to give the desired product as a solid.
Recrystallization from methylene chloride-hexane gives analytically pure material, mp 115-118°C.

35

4

50
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50 55*51, EP 0 254 951 Bl EXAMPLE 22 Preparation of nethyl

6-.chl oronet hyl - 2- (4-i sopropyl - = -2-imdazolin-2-yl)nicotinate 5
OOCH3 [err] To a solution of 8. 7g§%¢¥ 1Q?P :

6- hydr oxynet hyl - 2- (4-1 sopropyl - 4- met hyl - 5- oxo- 2-i m dazolin-2-yl) -

ni coti naeRamMPLE Nl chloroform stirred at roomtenperature, is added
dropwi se 4. Z nL of thionyl chloride. When the addition is conplete, the
sol ut i on preparbtida ioExdetiyl 6-ckibrbrdethyi-p44-idoplopylid-metiybs-@dmhidazalin-2ylpiostinatat r at ed i n
vacuo, and the residue is dissolved in nethylene chloride and washed with
sat urat ed sodi um bi car bonat e solution The organi c phase is dried and
concentrated in vacuo t Halfituration of this oil affords the
desired product as a 4 ecri%talllzatlon from met hyl ene

chl ori de- hexane givesfanglytically pure 35 material, np 127-11129[err]C.

40 45 50 56 52H0CH 264 951 BL MPLE 23 pr em@jéon of m’ﬁ
2- (4-i"8opr opyl - 4- mBt hyl N5- Dy’ m dazol i n-2-y1) hyl t hi onmet hlyi ni coti na
te [err] \ CH(CH3) 2
N .
0
15
\/I 20

25

R To a solution of 87g of methyl 6-hydroxymethyl-2-(4-isopropyl-4-methyl-5-oxo0-2-imidazolin-2-yl)-
\_’/ 30 nicotinate in 90 mL chloroform, stirred at room temperature, is added dropwise 4.2 mL of thionyl chloride.
When the addition is complete, the solution is heated at reflux for 1 hour. The reaction is concentrated in
vacuo, and the residue is dissolved in methylene chloride and washed with saturated sodium bicarbonate
solution. The organic phase is dried and concentrated in vacuo to an oil. Trituration of this oil affords the
desired product as a solid. Recrystallization from methylene chioride-hexane gives analytically pure

35 material, mp 127-129°C.
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30 * "“To*30 nL of absolute nethanol, stirred at -10 under nitrogen, is added
i n. portions 0.9g of 50% sodiunlhygﬁiqggggi 1dispersion). A stream of

nmet hyl nercaptan is then added to 8 I on until a pH of 10 is
achieved. To this solution is added 3g of nethyl

6- chl or omegydpLE 24 4- 1 sopr opyl - 4- met hyl - 5- oxo- 2-i m dazol i n- 2-yl)nicotinate,
and stirrimg is continued at -10 for 1 hour. The reaction is then all owed

t 0 war m t oprbgetiivd & el IEE-(d-isopropyBa-méth}lGlbko-2-ividhzdlis-21yl}6metgihibinfethgitlicatindté gl aci al
acetic acid to pH 4. The mxture 1s concentrated 35 in vacuo, and the
residuesi s dissolved in nmet éﬁﬁﬁ%Chloride’ washed with saturated agueous
sodi um bi car bonat e, drj centrated in vacuo. The residue is

di ssol ved i n absol ute|net fanol, washed wi th hexanes, and concentrated in

vacuo to affor de¢sirgd produ Recrystal |l i zgti from net hyl ene
chloride-hexanglgﬂﬁor \N H:113.5-115'60 @85 MPLE 24 Preparation
of 1-di et hyl am no-1-(2-fur ()et ene [err] To a solution of 55g of
2-acetyl furan and 193g of dimetiyl ¢ﬁ3fi 1 liter of dry benzene,

at 3 under nitrogen, is addgd dfopwi se a solution of 31 nL of titanijum

tetrachloride in 100 nL benzeneOover 45 55 ninutes. The mixture is |stirred
for a fyrther 3 hours at 3[err], then at ambient tenperature overn

nitrogen, and the filtered solids are washed with dry benzene. The
filtrates are concentrated in vacuo to_give the desired enam ne as
EP 0 254 951 Bl EXAMPLE 25 Prepapgaw PCH3

1-~v0r ph@d i no- 2- (2-t hi enyl ) et hyl dne [err] 15 20 A mixture of 1.5g

2-thieny|aceta|dehyde,qhékéﬁ_of nmolphol i ne, gnd .01 2g of :
p-tol uenesul fonic acid ETN 7 Buene is heated at refl ux
under a Dean-Stark Trap wth azeo

P#bpic r val of water 25 for 3 hours.
The solution is cooled, neutralized by, t hd a8H{EH3d 20f solid sodi um
met hoxi @&, and concentrat ed H

0

Y 30 To 30 mL of absolute methanol, stirred at -10° under nitrogen, is added in portions 0.9g of 50% sodium
hydride (oil dispersion). A stream of methyl mercaptan is then added to the solution until a pH of 10 is
achieved. To this solution is added 3g of methyl 6-chloromethyl-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-
2-yhnicotinate, and stirring is continued at -10° for 1 hour. The reaction is then allowed to warm to room
temperature over 1 hour, and is then acidified with glacial acstic acid to pH 4. The mixture is concentrated

35 in vacuo, and the residue is dissolved in methylene chloride, washed with saturated aqueous sodium
bicarbonate, dried, and concentrated in vacuo. The residue is dissolved in absolute methanol, washed with
hexanes, and concentrated in vacuo to afford the desired product. Recrystallization from methylene
chioride-hexane affords a solid, mp 113.5-115°C.

40 EXAMPLE 24

Preparation of 1-dimethylamino-1-(2-furyl)ethylene

45 HZ
TiCl [: l "
1 : OCH3 + HN(CH3)2 —dtig P

50

To a solution of 55g of 2-acetylfuran and 193g of dimethylamine in 1 liter of dry benzens, stirred at 3°
under nitrogen, is added dropwise a solution of 31 mL of titanium tetrachloride in 100 mL benzens over 45
s§5 minutes. The mixture is stirred for a further 3 hours at 3°, then at ambient temperature overnight. The brown
reaction mixture is filtered through a medium frit glass funnel under nitrogen, and the filtered solids are
washed with dry benzene. The combined filirates are concentrated in vacuo to give the desired enamine as

an oil.
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in vacuq. The residue is taken up in toluene, filtered, and concentrated in
vacuo:to afford the desired enanj il. Using the sane procedure,

7 or phol i no- 2 (3 thi onyl ) et hyl chB OB 8BLBY o “00"8 38°40 45 50 55 54

EP 0 254 951 B1 EXAMPLE 26 Preparation of diethyl

6- ( 2- f urgaMPYE bsli ne- 2, 3-di carboxyl ate [err] 25 A sol ution of 147g of

di et hyl "et hoxynet hyl eneoxal acetate in 600 nL of absolute ethanol is stirred
at 5[ er rgrépardion & 1-anoghblinb-2q@thiedy@bylddg of 1- di met hyl am no- 1- (2-furyl)et hyl ene
in 400 nL of absolute ethanol is added dropw se over 1 hour. After stirring
for am additional 2 hours, the reaction mxture is treated with 250 L of

concentrated agueous ammoni um hydroxjigle. The resul {ing m xture is stirred
at anbi ent te;EeT@ ure overni ght* anfl thgn cgg]ﬁHo.

Chr omat ogr aphy} of dﬂg?%gﬁg?ue on sijicajgel usingXhlagrFoforntas 30 el uant
af fords the de 'ge’ . Wing ntiaﬂﬁTTTﬁ?EﬁﬁE‘pTUCEUUTF, and
substf& uting the’ appropriate enaninegithe follow ng are prepared} the

5-(2-thienyl), the 6-(2-thienyl), the 5-(3-thienyl)
pyri di ne-2, 3-di carboxyl ates. 35 [err] 50 55

15

,L—CH:CH——N' 0
S -. ~—

20

A mixture of 1.5g of 2-thienylacetaldehyde, 1.4 mL of morpholine, and .012g of p-toluenesulfonic acid
hydrate in 7.5 mL of toluene is heated at reflux under a Dean-Stark Trap with azeotropic removal of water
25 for 3 hours. The solution is cooled, neutralized by the addition of solid sodium methoxide, and concentrated
in vacuo. The residue is taken up in toluene, filtered, and concentrated in vacuo to afford the desired
enamine as an oil.
Using the same procedure, 1-morpholino-2-(3-thienyl)sthylene is prepared.

H=CH—N 0
[ | N—
' K

35

40
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EP 0254,951 Bl EXAMPLE 27 Pr eparation of
6- hydr oxy- 2- (4-i sopropyl - 4- net hyl - 5 -2-1 . dazolin-2-yl)nicotinic acid
[err] A mixture of 3g of Bp U484 951 By
2- (4-i sopropyl - 4- met hyl - 5- oxo- 2-i m dazol i n-2-yl )nicotinic acid -1-oxide,
2. 249 of apoiMpee2e anhydride, and 0.4g of pyridine in 80 nL of toluene is
stirred and heated at reflux for 3 hours. The reaction mxture is cooled to
10[ err] C arrdpardtionds didthyiea-thrypyridine-2 3-diealBedllatel t h vi gorous stirring. The
resulting yellow solid is filtered, washed with toluene, and air dried.
Recrystal | i zation of this solid fromnethanol affords the desired product
as a white solid, np 201-203[err]C. 25 28 Preparation of diethyl
pyri di ne- 2, 3-di car boxyl at e- N- oxi de 40 A ~Qf 99g of diethyl
pyri di ne-2, 3-di car ALKl 7.2 mL of con 23& sul furic acid, 85 nL of
30% hydr ogen perox%%ceti c aciyl is stirred H ated at
85[err] Mor 4 hour er dh2is ¢oncenjrated in vaci,—ﬁ-gﬁd’the resi due
i s dissolved in nethyl ene chloride, and wi.t h water, then} saturated
sodi um bi carbonate. After drying, the ord¥nic &de is concentrhted in
vacuo to afford 79g of the 45 desired product, np 80-85. A porfion
recrystagllized fromcarbon tetrachl ori depentane has np 87-88. 5D 55 56
EP 0 254 951 Bl EXAMPLE 29 Preparation of diethyl
6- chl oropyri di ne-2, 3-di carboxylatg 5 [err] 15

7 N\—CO2Et

_ 1 | 1
~ 20 C N\ /—CO02Et
0 N/ 28t

25 A solution of 147g of diethyl ethoxymethyleneoxalacetate in 600 mL of absolute ethanol is stirred at 5°C
while a solution of 68.8g of 1-dimethylamino-1-(2-furyl)ethylene in 400 mL of absolute ethanol is added
dropwise over 1 hour. After stirring for an additional 2 hours, the reaction mixture is treated with 250 mL of
concentrated aqueous ammonium hydroxide. The resulting mixture is stirred at ambient temperature

_ overnight and then concentrated in vacuo. Chromatography of the residue on silica gel using chioroform as
o/ 30 eluant affords the desired product.
Using essentially the same procedure, and substituting the appropriate enamine, the following are
prepared: the 5-(2-thienyl), the 6-(2-thienyl), and the 5-(3-thienyl) pyridine-2,3-dicarboxylates.

35 . . Y

N

mp

Y—” \—CO03E¢t

40 i
z—\\ J—C03Et l' 'l H Solid
N .

S
45
H l| 1 97-990
50 s/—
% I' 'I H 64-660
S
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A nmixture of 75.6g of diethyl pyridine-2, 3-dicarboxyl ate-Noxi de and 150 nL
of: phosphorous oxych- loride is Wﬁiﬁqﬁhégfﬁﬂ y in a large reaction vessel
equi pped with a reflux condenser and gas .scrubber. Caution: exothermc
reaction! At about 70[err], an exotherm c reaction ensues w th vigorous

| i ber ati erambLEZ? hydrogen chloride gas. The reaction is heated at refl ux
after the exotherm subsides for an additional hour. The reaction is cool ed
and conc @reparatioe df 8-y dromy:2Hd-isopropy-dymiethyl-5-ckb-2 dmidaebliar-dhicotisic deig sol ved i n

met hyl ene chloride, washed cautiously with saturated sodi um bi carbonate,
dried &nd concentrated in vacuo to give the desired product as an oil. An
anal yti cal sanple gpt ai ned by chromatography on siiica gel using 2:1
petrol eum et heF as eluant to give the prod Holorless oil. 25

EXAMPLE 30 Pfepafation of 6-hydrox ridine 2, 3{di cqrboxylic acid [err] 40
A m xture of (N2 3 6- 2 i

of coHBentrateﬂ orlc aC|d IS stlrre B egdNat 3 ux
over ni ght . Thel s cooled, and th® sofd ¥s filtered and
washed with ho 0 glve desired product as & solli &FHUBHSD255 57
EP 0 254 951 B EXAWPLE 31 Preparation of H
6- H-pygrol of 3, 4-b] pyridi ne-6-acetonitrile, 0
5, 7- di hydr o- 2- hydr oxy- a-i sopropyl - a- net hyl -5, 7- di oxo-, acetate (ester) 5
[err] 20 25 0O A mixture of 30g of crude
6- acet oxypyri di ne- 2, 3-di carboxyl i ¢ anhydride and 21g of 2-am no-2, 3-
U A mixture of 3g of 2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)nicotinic acid -1-oxide, 2.24¢g of acetic
20 anhydride, and 0.4g of pyridine in 80 mL of toluene is stirred and heated at reflux for 3 hours. The reaction
mixture is cooled to 10°C and 75 mL of cold water is added with vigorous stirring. The resulting yellow solid
is filtered, washed with toluene, and air dried. Recrystallization of this solid from methanol affords the
desired product as a white solid, mp 201-203°C.

25 EXAMPLE 28

Preparation of diethyl pyridine-2,3-dicarboxylate-N-oxide

U 0
0,C2Hs5 / 02C2H5

H20, |
\ .
+
% 02C2H5 'i' 02C2Hs5
-0

A mixture of 99g of diethyl pyridine-2,3-dicarboxylate, 7.2 mL of concentrated sulfuric acid, 85 mL of
30% hydrogen peroxide and 256 mL acetic acid is stirred and heated at 85° for 4 hours. The reaction is
concentrated in vacuo, and the residue is dissolved in methylene chloride, and washed with water, then
saturated sodium bicarbonate. After drying, the organic phase is concentrated in vacuo to afford 79g of the

45 desired product, mp 80-85°. A portion recrystallized from carbon tetrachlondepentane has mp 87-88°.
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30 di iét.hyl butyronitrile’in 100 nL of nethylene chloride is stirred at room
tenperature (exotherm for 15 mn t reflux for an additional 5

m nutes. The solvent is renoved in vacuo, and the residue is mxed with 15g
sodi um acetate and 300 niL of acetic anhydride and heated at reflux for 35

m nut es. Ek&MPLERSti on m xture is cooled and filter chromatographed through
200g of silica gel, using additional anounts of dilute nmethanol in ethyl
acet at e agfregédration bf distyb6-cldadpyridire-Z3-didarbekyiese ar e concentrated in vacuo to give
the 35 desired product as an oil. A portion can be crystallized from
carbon &etrachl ori de-pentane to give an analytically pure solid, np

104. 5-108[err] - 4 59 ﬁ558 EP 0 254 951 Bl EXA 2f$ﬁgaration of
6H pyrrol o[ 3, 4- I di Nne-6-acet am de,

5, 7-di hydro- 2- hiydr gxy- a- i sopr opw - POCX Ny+—6++ di 0xq- 5)|[err] To a
suspensi on of 3& 5ghof : T

C
5,7-diﬁ@dro-2-hydiox @f€¥%§cmwl-a-nethyl-5,7-dioxo- p g?tﬂﬁ ,4-b]- 25
pyridi ne-6-acetonjtrile dcétate(ester) in 150 nL et hyl ene C ride,

stirred in an icggbath, is added slowy 110g of concentrated sulfuric acid.
The resulting m xture is heated at 60[err] for 3 hours, cooled to room
tenpergiure, mxed with 100g of sodium acetate, and poured onto ice-water
with efficient stirring. Filtration and washing the filtered solid with

wat er af f or dsmixae étersies 6 didth (yfidine-28-diFtokyRile-K-8Kdd shd! 186 M St Pnbdph&Slis il
di met hyl s ielideoisivéemededionly inCa Bige @eadiionaRsdely dupped WithDal Fefiue ohBdnBer 4B gasl derubber. 30

5,40 45 béaution: exothermic reaction! At about 70° an exothermic reaction ensues with vigorous liberation of

20 hydrogen chloride gas. The reaction is heated at reflux after the exotherm subsides for an additional hour.

The reaction is cooled and concentrated in vacuo to a syrup. This material is dissolved in methylene

chloride, washed cautiously with saturated sodium bicarbonate, dried and concentrated in vacuo to give the

desired product as an oil. An analytical sample is obtained by chromatography on silica gel using 2:1

petroleum ether-ether as eluant to give the product as a colorless oil.

25
EXAMPLE 30

Preparation of 8-hydroxypyridine-2,3-dicarboxylic acid
_ % | '
A02C2Hs
+ C.HCl

35

02C2Hs

40 A mixture of 72g of diethyl 6-chloropyridine-2,3-dicarboxylate and 420 mL of concentrated hydrochloric
acid is stirred and heated at reflux overnight. The reaction mixture is cooled, and the solid is filtered and
washed with hot water to give the desired product as a solid. '
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55 59° *, EP 0 254 951 Bl EXAMPLE 33 Preparation of nethyl
6-hydroxy- 2- (4-i sopropyl - 4- met hy gp-gs59 I m dazolin-2-yl)nicotinate 5
[err] 25 [err] A mixture of 15g E? 81 &1

5, 7- di hydr o- 2- hydr oxy- a- i sopropyl - a- net hyl -5, 7- di oxo- 6H pyrrol o[ 3, 4-b] pyrid
i ne- 6- 4éxsareEati de and 600 nL xylene is heated at reflux under a water
separator, and 2.46g of DBU is added in three portions over 20 ninutes.

Af t er heprbparatjorat ofr @fH-pyxolbldA-bipgridindeb-dcétanitelb, 47 -dihydioi2dydrotyheisapepyitaroathyi-8,7-

cool ed tdioxbt)e¢etatea pstethd filtered through a sintered-glass funnel. The
filtr#te is treated with a solution of 6g sodium nethoxide in 25 nL

nmet hanol and all owed to stand at room-tenperature overnight. The xyl ene

| ayer is decanted off, .and tfhe residual vV Hbow oil is di s(gphﬁ(}d n acetic
acid and filtered thpg of silica gél 50 using additiopgl™ 4:1 ethyl
acet at e- met hanol as . TOe combljRe-Ci-CNat os—ar e concedlrated in
vacuo’and reevapor at | enes to giye the desired product a$ a solid.
A portion camgHd-l i th 50% aqueGH§CHgt)hanol , filtered, Wwashed
with ether, andjfiried to give a solid, np 186-191. 56 60 EP 0 254 951 Bl
EXAVPLE 34 Prepd ation of '
2-(4-L§opropyl-4-nethy|-5-oxo-2-inidazolin-2-y|)-6-(2-thienyl)nic?tinic
acid, isopropylanmne salt 5

| ' ﬂ H
NI 7 ?3
| - N—C—CN

N/ |
CHBﬁ-D_ N o CH(CH3)2
0

_ A mixture of 30g of crude 6-acetoxypyridine-2,3-dicarboxylic anhydride and 21g of 2-amino-2,3-

\_/ 30 dimethylbutyronitrile in 100 mL of methylene chloride is stirred at room temperature (exotherm) for 15

minutes, then at reflux for an additional 5 minutes. The solvent is removed in vacuo, and the residue is

mixed with 15g sodium acetate and 300 mL of acetic anhydride and heated at reflux for 35 minutes. The

reaction mixture is cooled and filter chromatographed through 200g of silica gel, using additional amounts of

dilute methanol in ethyl acefate as eluant. The combined filtrates are concentrated in vacuo to give the

35 desired product as an oil. A portion can be crystallized from carbon tetrachloride-pentane to give an
analytically pure solid, mp 104.5-108%
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[err] 15 [err] 30 A solution of 2g of

2- (4-irsopropyl - 4-met hyl - 5- oxo- 2-i Eg&a%@l*g -yl )-6-(2-thienyl)nicotinic
acid and 0.34g isopropyl amine in ahydrofuran is stirred at room
tenperature for 10 mnutes. The reaction is diluted with 4 nL of hexane,
filtered, poxsmbLERZ filtrate is stirred overnight. The solid is filtered,
washed wi tTh tetrahydrofuran, and dried in vacuo to give the desired product
as a sol i Prepargion’dt BHpYrididEs,4-bipeHaing-6-acbtamide, 5,AlifIrd2-Rarkea-isttodyld-methR 5| 7bxo-S
the isopropylamne salt of the 6-(furyl)nicotinic acrd. 40 OOH HZNCH{CH3 )
255 s Jerr] EP O 254 951 Bl EXAMPLE 35 Preparation of nethyl

2- (4-isopropyl -4-nmet hylab5- oxdt 2-1 @dazol i di nyi ) -5-propenyl nicotinate, cis
and trans 5 [err] A's } 2.1Q3 of net hyl

2- (4-i sopropyl - 4- net hyl - 3} oxo- N-+Go&2bl i n-2- yHp-SO4pr openyi nic e in 50
45 nL of abs@GHg 7€ codled in an ice bath to 2[err] and {he pH
is adjlhkted to 3gwi th NI ut e gret h&VHIGHS Y3/dr ogen chl ori de. Sodi um

cyanobor ohydri de¥is added in small portions, with maintenance of th¢ pH at
3 by concurrent addition of dilute methanolic hydrogen chloride, un{il the
di sappearance of the starting material is indicated by TLC. The reag¢tion

m xture. is concentrated in vacuo, and the residue is chronmatog- raphed on
silica gel using hexane-ethy } cis

%g es as eluant to give th
and trans products as so

To a suspension of 34.5g of 5,7-dihydro-2-hydroxy-a-isopropyl-a-methyl-6,7-dioxo-6H-pyrrolo[3,4-b]-

25 pyridine-B-acetonitrile, acetate(ester) in 150 mL ethylene dichloride, stirred in an ice bath, is added slovVIy

110g of concentrated sulfuric acid. The resulting mixture is heated at 60° for 3 hours, cooled to room

temperature, mixed with 100g of sodium acetate, and poured onto ice-water with efficient stirring. Filtration

and washing the filtered solid with water affords the desired product. A portion can be recrystallized from
dimethylsulfoxide-water to give an analytically pure sample, mp 211-212>
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The preéenergence herbicidal activity of the conpounds of the present
invention is exenplified by the fcgplé)y#n%ﬁﬁsts in which the seeds of a
vari ety of nonocotyl edonous and dicotyl edonous plants are separately m xed
with potting soil and planted on top of approximately one inch of soil in
separ at e BXAMPLEZR3 EP 0 254 951 B1 cups. After planting, the cups are
sprayed with the sel ected aqueous acetone sol ution containing test conpound
i n suf fi cPepdratigu efirhetiy)/6-byairqay-2--isbpropyi@-nisthyi--8-akeRimidabolin-R9hHicothatel 6 t o 8. 0 kg
per hectare of test conpound per cup. The treated cups are then placed on
greenhouse benches, watered and caredgfor in accordance with conventi onal
gr eenhouse procedures. From f oy NoO fﬂ&e m?UBs after treatnent, the tests
are 5 termnated and each cuf i xamygedAand Nﬁted according to the
rating systemset forth bejgwiDatja_ob gin%d are ?eported in Table | bel ow.
Where nore than one test is in 3] ed r acggFgg &onpound, the data are
averagdl. Plant species enployed in tW®ese évalu e'ons are reported by
header abbrevi ati on, comopn nanme and scientific name. to Conpounds

enpl oyed in this preenergence herbicidafjeval uation and in the

post - enmergence evaluation in the foll owghg exanple are given a conpound
nunber ,and identified by name. Data in ble | are reported by conpound
nunber. Herbicide Rating Scale 15 Resul of herbicide eval uation are

expressed on a rating scple (0-9). The scale is based upon a visual
observation of plant stapd, vigor, malformation, size, dhlorosis and
overal | plant appearance| as co 1th a control. 20 RATI NG
VERKI N@ % Cont } ol cHECKEHg “Qonpl ete Kill
100 8 Appr oachi ng CanR etle Ki 91-99 (7 Good
Her bi ci dal Eff ect \N 25 | CH{CH3)2 | &
Her bi ci dal Effect 6§379T5 Defirfite Injury
45- 64 - C
25 e mad
| NaOCH3
\_/ 32
02CH3
CH(CH3) 2
40

A mixture of 15g of §,7-dihydro-2-hydroxy-a-isopropyl-a-methyl-5,7-dioxo-6H-pyrrolo[3,4-b]pyridine-6-

45 acetamide and 600 mL xylene is heated at reflux under a water separator, and 3.469 of DBU is added in

three portions over 20 minutes. After heating at reflux for an additional 45 minutes, the reaction is cooled to

100° and filtered through a sintered-glass funnel. The filtrate is treated with a solution of 6g sodium

methoxide in 25 mL methanol and allowed to stand at room temperature overnight. The xylene layer is

decanted off, and the residual yellow oil is dissolved in acetic acid and filtered through 50g of silica gel

s0 using additional 4:1 ethyl acetate-methanol as eluant. The combined filtrates are concentrated in vacuo and

reevaporated from xylenes to give the desired product as a solid. A portion can be triturated with 50%
aqueous methanol, filtered, washed with ether, and dried to give a solid, mp 186-191°.
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v

4 > "Lnjury 30-44 3 Moder at e Ef f ect
16-29 <2 Slight Effect 6- 15 30

1 Trace Effect _ EP 0254 951 B1 1-5 0 No Effect

0P "PGR' Effect X Unabl e to Read Sanple 35 40 45 50 55 63 EP
0 254 951pBMAPEANT SPECI ES EMPLOYED | N HERBI Cl DAL EVALUATI ONS HEADER ABB
COVWWON NANVE SCl ENTI FI C NAVE BARNYARDGR BARNYARDGRASS

ECHI NOCHL BaépeaitblS-oiAd-isoprohy)-Binéibyi5/Am6Pintiaiain-2-yCRARBIRADBcotitibl dcdY )isoprdBBimine

DI G TARI AssBANGUI NALI S, (L) SCOP GREEN FOX FOXTAI L, GREEN SETARI A
VIRIDI'S, (L)BEAW P NUTSEDGE NUTSEDGE, PURPLE ° CYPERUS ROTUNDUS, L.
W LD QOATS OAT, WLD AVENA FATUA, L. QUACKGRASS QUACKGRASS
AGROPYRON REPENS, (L)B QOH FLD BINDWD  BI NDWEED, FI ELD ( RH ZOVE)
CONVOLVULUS A . TRICARIA MATRI CARI A MATRI CARI A
CHAMOM LLA, L.|[IMRNGLRY SH{ MORNI ORY SPP. | POVOEA SPP. W LD MJSTD
MUSTARYY W LD \E , (DO)L.C. WHEELR RAGWEED RAGWEED,
COVVON AMBROSI A BRTENTSI RROLI A, L. PRIDY B)RACH (CHDA, RRLCKLY

SI DA SPI NCSA, L. CH(CH3) 2

15 0

25

A solution of 2g of 2-(4-isopropyl-4-methyl-5-0xo-2-imidazolin-2-yl)-6-(2-thienyl)nicotinic acid and 0.34g
isopropyl amine in 20 mL tetrahydrofuran is stirred at room temperature for 10 minutes. The reaction is
diluted with 4 mL of hexane, filtered, and the filivate is stirred overnight. The solid is filtered, washed with
tetrahydrofuran, and dried in vacuo to give the desired product as a solid, mp 247-257°(dec).

35 Also prepared by this method is the isopropylamine salt of the 6-(furyl)nicotinic acid.

X Z mp

40

H " 'I 241-2569(dec)

0
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VELVETLEAF  VELVETLEAF ABUTI LON THEOPHRASTI, MEDI C. S BARLY LA
BARLEYSPRI NG, LARKER HORDEUM VUL%IREWER SUGARBEETS SUGARBEETS
BETA VULGARI S, L. 20 CORN FI , FIELD ZEA NAYS, L
20 25 30 35 40 45 50 55 64 EP.O 254 951 Bl COVPOUNDS EVALUATED AS
HERBI Cl DAXAREERNEsS 5 Conmpound No. 1
(E)-2-(4-1sopropyl -4-met hyl -5-0x0-2-imdazolin -2-yl)-5-styryl-nicotinic
acid 2  Preparation of dpthid-2((4isosapyk-omethyl-g-oxed-imidazdidinR)é-glepenginitatiratei ¢is and trans

-2-yl)-5-styryl-nicotinic acid 15 3 met hyl
5-i sopsopenyl - 2- (4-i sopropyl -4- net hyl - 5- oxo-2-i m dazolin-2-yl)nicotinate
20 4 5- |sopropenyl 2-(4-1sopropyl - 4- et hyl -
0x0- 2-i ni dazol i % % E @2CH326 5
1, 6-di hydr o- 2- (‘ﬂﬁ nmet hyl - 5- oxo-
2-i ni dazol i n-2-yl ) - 6- oxorfi col}i ni ¢c” aci
10 N\ N H3 + NoCNBH3
N H(CH3) 2
H
15 D

20

25

35

40 trans

A solution of 2.0g of methyl 2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)-5-propenylnicotinate in 50
45 mlL of absoluie methanol is cooled in an ice bath to 2° and the pH is adjusted to 3 with dilute methanolic
hydrogen chloride. Sodium cyanoborohydride is added in small portions, with maintenance of the pH at 3
by concurrent addition of dilute methanolic hydrogen chioride, until the disappearance of the starting
material is indicated by TLC. The reaction mixture is concentrated in vacuo, and the residue is chromatog-
raphed on silica gel using hexane-ethyl acetate mixtures as eluant to give the cis and trans products as

so solids.

EXAMPLE 36

Presmergence herbicidal evaluation of test compounds

55
The preemergence herbicidal activity of the compounds of the present invention is exemplified by the
following tests in which the seeds of a variety of monocotyledonous and dicotyledonous plants are
separately mixed with potting soil and planted on top of approximately one inch of soil in separate pint

62



30 . 6 met hyl 5-(1-hydroxyet hyl)-2-(4-isopropyl -

A4- met lhyl - 5- oxo- 2-i m dazolin-2-yl) acetate(ester) 35 7
5-acetyl -2-(4-isopropyl -4-net hyl - Eb@%gﬂ%g{ B1

i m dazol i n-2-yl)-6-nmethyl-nicotinic acid 8

2- (4- 1 sopdupd YArter* plBtihg) Ythe Bupd eRs dorkydl VAR Me Sblectdd Yahleolls bodtohd) s&litidh Jcbrtsiniig f3EC
acid 9  compound "R lsliffidienb q@e®y Yo prévide’thb qivaldity bf- 2bodte.018 lto 8.0 K§Sper hectare of test
0XO0- 2- i m ¢bap&int peeup| Thebiraated leydsrre: b plade@ ob Qreenhouse benchio§ Matefdd \ahd Baredfok! i
2- (4- i sopacopydnedlwithiadotivghtiond Greenhouse procedures. From four to five weeks after treatment, the tests are
5- 0X0- 2- | taindiaied | and-edehy tup- i -okdininedi apd yrétdd accoidipgtio thatratin GySém set fhifth Bel@6 a5 1
B1 Conmpouebthinsid arelréported In Table fl belbwi 'Wherebmere dtay lonetefigs ingaiyer dqu\al givba wertibpphd, the
5- 0x0- 2- i etz deiaged?- y| ) - 6- net hyl ni coti nate 10 12 met hyl
2-(4-isopr oﬁwt-sueqrp@twlovqsi ip thesegevaluatiopRagre reppried-by |hpadge gbprevipfos gpmmen ceme andt e
13 sciegfific pamayr y 2 (4-i sopropyl - 4- net hyl - 5- oxo-

2-imi d#zol i ﬁorQQ I gd4p gusdzﬁqeﬂ\e@ance herbicidal eyaéuatﬁﬂn@ in therR9piremsygence evaluation
6- (2-fur ylp ‘gvgsswgggée glm a compound number and identitied by name. Data in Table | are
4- 7
6

met hyl - '8 ‘QCQ"}?P‘HQ %-2-yl)nicotinate 15 met hyl
(2 furylhed Iée Rat@ogcagpyl 4-met hyl - 5-oxo-2-in dazolin-2-yl)nicotinate 25
s | - 2-(4-isopropyl -4-net hyl - 5- .

Results of herbicide evaluation are expressed on a rating scale (0-9). The scale is based upon a visual
observation of plant stand, vigor, malformation, size, chlorosis and overall plant appearance as compared
with a control.

N
20 RATING MEANING % Control (COMPARED TO GHECK)
g Complete Kill 100
8 Approaching Complete Kill 91-99
7 Good Herbicidal Effect 80-90
25 6 Herbicidal Effect _ 65-79
5 Definite Injury 45-64
4 Injury 30-44
3 Moderate Effect 16-29
. 2 Slight Effect 8-15
-/ 30 1 Trace Effect 1-5
0 No Effect 0
P "PGR" Effect --=
X Unable to Read Sample -

35

50
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0x0- 21 dazol i n-2-yl ) ni cotinate 30 17

5-acetyl - 2- (4-i sopropyl - 4- net hyl 5%3 m dazol in-2-yl)nicotinic acid 35
18 met hyl 2-(4-isopropyl E% 9% dg 0X0- 2-

i m dazol i n-2-yl) - 5 pr openyl ni cotinate 40 19

(E) - 2- (4- i gopropyt=2-Trt == gaz ol T 2=y o propenytmrept i ni ¢
acid 45 20 PLAN%‘E‘E“%WFQW? N PALBYALUATIONS i dazolin:

2-yl )-5-(2-th-IBAD§m)l\BBC conMONau\ME 50 55 66 SCIHNPIFEC AME 951 Bl Conpogind No.

2_ §|1) B[ ( E gé Fﬂ\ h OXO cHINJEREGA EROs-GALL, ()BEAU
2- (4-isoprdpy @t hyl Fgg-m‘_ s§q AliE“c(i)azo II(QB:Q, I Q(ISALI%M?S nicofinic

acid 15 Tsenee ém\de ﬁupﬁmél hydrm ZvPér u§ﬁ@fdi@a|s 4- et hyl -
5- 0x0- 2-1i mkdm@l oAts2- Vi bp;ﬁ-\mmnl cotinate 20 AveNA FATUA, met hyl
2- (4-i sopr gpgbackarassyf abackarags i mi dazol | N-AGRDPYRGN ﬁémfshwashuw) net
ni cot i"hat e |2ELD BINDWB5 | BINDWEED, FRELDARHIZORE) PYCONYODVULDE IARVENSIS;12- | M d
2-yl)-6- [(HthWICMIA) nMeMAYRICARI&Ot | ni ¢ aci d| MATRICARIA CHAMOMILLA, L.

Ir\

hyl) -
zol i n-

—E—c

MRNGLRY SP MORNINGGLORY SPP. IPOMOEA SPP.
WILD MUSTD MUSTARD, WILD BRASSICA KABER, (DC)L.C. WHEELR
s RAGWEED RAGWEED, COMMON AMBROSIA ARTEMISIIFOLIA, L.
PRIDY SIDA SIDA, PRICKLY SIDA SPINOSA, L.
VELVETLEAF VELVETLEAF ABUTILON THEOPHRASTI, MEDIC.
S BARLY LA BARLEY,SPRING,LARKER HORDEUM VULGARE, CV.LARKER
_ SUGARBEETS | SUGARBEETS BETA VULGARIS, L.
N CORN FIELD CORN, FIELD ZEA MAYS, L.
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30 35’40+ 45 50 55 67
EP 0 254 951 Bl 55 g8 0254 951 BY

[err] 55 69

10

15

20

25

50

55

EP 0 254 951 B1 [err] [err] 55 68 EP 0254951

COMPOUNDS EVALUATED AS HERBICIDAL AGENTS

Compound No. -

10

(E)-2-(4-isopropyl-4-methyl-5-0x0-2~-imidazolin
-2-yl)-5-styryl-nicotinic acid

(Z)-2-(4-isopropyl-4-methyl-5-0%x0~2-imidazolin
-2-yl)-5-styryl-nicotinic acid

methyl 5-isopropenyl-2-(4-isopropyl-4-

- methyl-5-ox0-2~-imidazolin~2-yl)nicotinate

S-isop;OPenyl-Z-(A-isopropyl-a-methyl-s-
ox0-2-imidazolin-2-yl)nicotinic acid

1,6-dibydro~2-(4-isopropyl-4-methyl-5-0x%0-

- 2-imidazolin-2-yl)-6-oxonicotinic acid

methyl:5-(1-hydtoxyethyl)-2-(4-isopropy1-
4-methyl-5-0x0-2-imidazolin-2-yl)nicotinate
acetate(ester)

S-acetyl-z-(4-isop:opyl-k—methyl-s-oxo-z-
imidazolin-2~yl)-6~methyl-nicotinic acid

-(4-isopropyl-4-methyl-5-0x0-2-imidazolin-

2
2-yl)-6-(2-thienyl)nicotinic acid

- methyl 5-acetyl-2-(4-isopropyl-4-methyl-5-

oxo-2-imidazolin-2-yl)-6-methylnicotinate
isopropylammonium 2-(4-isopropyl-4-methyl-

5~ox0~2-imidazolin-2-y1)-6-(2-thienyl)~-
nicotinate

65
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EP 0 254 951 B1 [err] [err] [err] 55 71 EP0254951 B1 EP 0 254 951 B1
Jerr] <0 50 55 73 EP 0 254 95%5&?&2@%& 37 Post energence her bi ci dal
eval uation of test conpounds 5 e postenergence herbicidal activity of
t he conpounds of the present invention is determ ned by the follow ng
tests, wherein a variety of nonocotyl edonous and di cotyl edonous plants are
treated with test conpounds di spersed in aqueous acetone m xtures. In the
tests, se&ompaynd|Meis are grown in jiffy flats for about two weeks. The

t est conmpounds are dispersed in 50/50 acetone/water m xtures containing
0.5@6TWEEN[er 20, ap | ene an nonol aur urfactant of
Atlas Chem ca I ndustri gg"}é?pﬁ?iu}/’ff%‘f%sf il)(#hdzfﬁtplrf’%g ?o‘“iﬁ Ye the
equi val ent of about 0.16- Pgota-gmﬁdkgpkmn-ZﬁyiOaﬁemethﬁkn1muxxmmmpound when
appl i ed

10 12 methyl 2-(4-isopropyl-4-methy1-5-oxo-2-
imidazolin-2-yl)-6-(2-thienyl)nicotinate

13 6-(2-furyl)-2-(4-isopropyl-4-methyl-5-0x0-
2-imidazolin-2-yl)nicotinic acid

15

- 14 ' isopropylammonium 6-(2-furyl)-2-(4-isopropyl-
' 4-methyl-5-ox0-2-imidazolin-2-yl)nicotinate
15 methyl 6-(2-furyl)-2-(4-isopropyl-4-methyl-
25 5-oxo0-2-imidazolin-2-yl)nicotinate
16 methyl 5-acetyl-2-(4-isopropyl-4-methyl-5-
oxo~2-imidazolin-2-yl)nicotinate
\_/ 30
17 _ 5-acetyl-2-(4-isopropyl-4-methyl-5-ox0-2-
imidazolin-2-yl)nicotinic acid
35
18 methyl 2-(4-isopropyl-4-methyl-5-oxo0-2-
imidazolin-2-yl)-5-propenylnicotinate
40 19 (E)-2-(4-1isopropyl-4-methyl-5-ox0-2-imidazol in-
2-yl)-5-propenylnicotinic acid
o 20 2-(4-isopropyl-4-methyl-5-0ox0-2-imidazolin-

2-yl)-5-(2-thienyl)nicotinic acid

50
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to the plants through a spray nozzle operating at 40 psig for a
predetermned tine. After sprayi n%l,&#ﬁn%llzmts are placed on greenhouse
benches and are cared for in the usua nner, comrensurate with

conventi onal greenhouse practices. Fromfour to five weeks after treatnent,
the seedling plants, are exam ned and rated according to the rating system
provi ded in Exanple 36 above. The data obtained are 15 recorded in Table |
bel ow. The cogpoundsNevaluated are reported by conpound nunber given in
Exanpl e 36. 25 30 35 40 45 50 55 74 EP 0 254 951 B1 [err] [err] 55 75
=P 0 234 951 Eﬂz{err] [erri-EE-Zgopropyl~4-methy1-5-oxo-2-imidazolin-

2-y1) -5-{ (methylthio)methyl Jnicotinic acid

0 22 2-(4-isopropyl -4-methyl-5-0ox0-2-imidazolin-
2-y1)-5-(3-thienyl)nicotinic acid

15 23 methyl 1,6-dihydro-2-(4-isopropyl-4-methyl-
5-0x0-2-imidazolin-2-yl)-6-oxonicotinate

N 24 methyl 2-(4-isopropyl-4-methyl-5-ox0-2-
imidazolin-2-yl)-6-[ (methylthio)methyl)-
- nicotinate
* 25 2-(4-isopropyl-4-methyl-5-0%x0-2-imidazolin-

2-y1)-6-[(methylthio)methyl]nicotinic acid

L/ 30
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EP 0254951 Bl [err] 35

254 951 Bl [err]
‘Contracting States:

55 80

EP 0 254951 B1

. EPO025
BE, CH, LI,

conpound havi ng the structure:

10

15

20

25

35

50

56

TABLE I

PRE-EMERGENCE TESTS -~ RATES IN KG/HA
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a4

EP O 254 951 B1 (V) 10 15 [err] wherein [err] is Cerr] alkyl; 40

[err] Is [err] alkyl; A %err], CONHR[ err], CHO, [err]
CONHOH, [err] 45 R err] S hyé}ogen, EP 0 254 951 B1 [err] [err]
al kyl optionally substituted with one of the follow ng groups: [err]

al koxy, [err] alkylthio, halogen, hydroxyl, [err] cycloal kyl, benzyl oxy,

fury], phenyl, 10 EZ ! ewoncnsial opbeayb, lauaral KybRhany! |
Iomeralkoxyphenyl n|trOﬂhewyr"eanUky1°°?ameraﬁhowwcaPﬂabonyl cyano or
tr|Iomeralkylannnnlun1ha$rde [err Iken optionally subatltuted w th one

of the %ol lowing groups:3eérr} 3l & TS0 RESEED pEiin:

| ower al koxycarbonyl or wth two [err] al koxy groups or two hal ogen groups;
15 [®r#] cycloal kyl optionally substituted with one or
two [err] al kyl groups; Terr] aIkynyI optionally substituted with one or
two [ery] alkyl groups;
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Rlert] i s hydrogen, hydroxyl, C[err]-alkenyl, Cferr]-al kynyl or
Cterr]*-Cferr] alkyl optionally 35 w th one hydroxyl or one
chl ori ne group; 20 B B |sbﬁBgCR[err] or [err], provided that
when Bis [err] or [err]; Ais COORerr] in which Rerr] is other than H,
or a cation, CHerr] or CN Wis O; and Y and Z are not al kyl am no,
hydr oxyl, or hydroxyl oweral;wl conve _“Lerr] al kyl', chl oromet hyl
or phenyl optionally substl-?wie.cﬂ 3hm}&czllos.ap~0.n6‘.m3.u) or one nethoxy
group; 25 R err] en:is [err] alkyl or phenyl optionally
substistuted with one nethylS@)| owp;eyV evee © pgu@esRpeseces s [err] alkyl
or phenyl; Y and Z are eggh, Hy/urdyen, °%a I‘Z‘)g%ﬂ"’["é‘r MK, [err]
hydr oxyl over al kyl, [err] alagbky, [err] al kylthio, phenoxy, [err] hal oal kyl,
nitro, cyano, [err] al kylarﬂ-hb formyl, di-[err] 30
| ower aI kyl am no, [err] al lgdsul fonyl, difluoronethoxy, trifluoronethoxy,
1,1, 2!%-"tetraf! uor oet hoxy,._*,)h °®p ‘i‘tﬂfa‘f?y’sabst“l e th one [err]
alkyl, [err] alkoxy or hal qgen;®T%®%?] Stral ghf of *Br anched" al kenyl oxy
opti onal |y substituted w t[grgahe,;p,ghr.e.e.m 0gEPSesddesene
Clerr]-Cerr] straight or brahchédsel v -oxysepkirenaldeassiibsti-tuted with
one tg three hal ogens; ClegrCerr] straight or branched al kenyl
optionally substituted V\Atrt"phenyl [err] alkoxy or 1 to 3 halogens; [err]
straight or branched al kyn;@ pptl onaIIy substituted with phenyl, [err]
al koxy 40 | lod Qoo RADDENSenbBbl] &Ll Kyl optional ly

ubstituted with nmethyl, ;,haﬁ“bge#éﬁ[ew*]"a# kexy=spemmssdkyl| car bonyl
SKp‘{l ofal |y substituted V\/l"trh err] al koxy or 1 to 3 halogens; [err]
al kyl car bonyl am no opti or‘l‘al'il « substituted on nitrogen with [err] al kyl or
[err] al koxy and on carbcth dih [err] alkoxy or 1 to 3 halogens; 45
[err] al kyl carbonyl oxy o i alkyesub&;tq-;q@de_%gh_q[ @ddeewd koXy or 1 to 3
hal ogens; [err] alkyl substi%tuteedssptp{ered arrory, s=®%¥=al kylthio, [err]
aIkyI?fmno [err] & alky Iad§1 [err] trlalkylammnlumor err]

y] E)

al kyl car bonyl oxy: or 3 f bttonajﬁ“%ub%ﬁ“,ut eCJu3dh hal ogen or

~
wit
Cerr] -(err] alk o 531
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2(or '3)-thieny] optionally substituted wi th halogen or CJerr] -Cerr]
.al kyl » 50 N- et hyl - 2( or 3E EYE{' hydr oxy; am no optionally
substituted with Cerr] al koxy or rr] err] alkyl and C[err] al koxy;
2(or 4)-pyridyloxy optionally substituted with Cferr] alkyl,
trifluoronmethyl or 1 or 2 halogens; Cerr] nono or
di al kyl am nocar bonyl am no, cg&:ogql deSUDSLLLUt €4 QL d t'@. Ritrogen attached
to the 55 ring with C[ers& - Glsaidde a¥ kybser ~Clsaidd @kl Cerr]
al koxycar bonyl am no, optiongldy-substituted on nitrogen with Cferr] -Cerr]
al kyl &r Clerr] alkoxy; Clerdj:-RerdeamndsdrediralteHant ngea bonyl oxy;
Provi ded that at |east one dt®Y a8F 79 s "~ "EPGSFIL BI*(€rr] straight or
branched al kenyl optionally $ubstituted with phenyl, Clerr] alkoxy or 1 to
3 hal ogens; [err] straight a% branched al kynyl opti onal |y substituted with
phenyl [err] al koxy or 1 tq,3,halogens; 5 [err] cycl oal kyl
opti onaolly substituted with E@ﬁhylum en or [err] al koxy; [err]
al kyl carbonyl optionally substitdéFfWth®[err] al koxy or 1 to 3 hal ogens;
[err] al kyl carbonyl am no optgﬁmal |y subs ed_Qn nifr with [err]
al kyl or Cerr] al koxy and cgn,_cpat.lzén..vut 'éf%&r %S:Irétv(yfgggfsto 3 hal ogens;
(err]sferr] alkyl substituted with Cferr]-C4 alkoxy, Cferr]-C4 alkylthio,
Cerr] alkylamno, Clerr] -G42di al kyl am no, 10 Cerr] trialkyl anmoni um
or [err] al kyl carbonyl oxy; Z?Or 3)-fury] optionally substituted with
hal ogen or C -C3 al kyl; 2(org3)- th| eny_] tignally substituted with hal ogen
grﬁC[err] -derr] alkyl; N ndghyEsdddd 3’5) YT Abyles el G¥s 15
no eptionally substltutaed with Cferr] alkoxy, or Clerr] alkyl and (ferr]
-Cerr] al koxy; or 2(or 4), p¥§| vdyl oxy optionally substituted by Cerr]
-[err] alkyl, tr|fluororret:hy or 1 to 2 halogens; and (ferr] nono or
di al kyl am nocar bony] ani no,% ogg-,l onal Iay substituted on the n| trogen att ached
to the ‘
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ri ng ‘Wi t-h Cerr] alkyl or C-C4 al koxy; (err] al koxycarbonyl am no,
optionally substituted on nitrogep gbddeselgyrr] -[err] alkyl or (Jerr]
-[err] al koxy; 20 Cerr] -[err] nono or dialkyl am nocarbonyl oxy;
Provi ded al so that when Y is hydroxy, Z cannot be hydrogen; the N oxides
thereof, provided that [err]s cannot be unsaturated al kyl and Y and Z cannot
be al kyl t hi oal kyl, al kyl ani g iafl ce Qi @AW 0EFARE  amnn2n
trial kyl ammoni umal kyl , am n‘ﬂ‘ 2(or 4) pyri dyl oxy, al- koxyam no or
unsaturated al kyl; 25 £ 1 R 0Pt bCale d SOMELS old¥d €OE s WBEN Rl err] and
Rl err]®are not the sane; tﬁgtmmrsda&ﬁgeoﬁét&r&#iééﬁ‘éﬁs t hereof; and
the acid addition salts thquf except when Rlerr] is a salt formng
cation. 2. A conpound accordifhg to claim1l having the structure: 30 40
Wwherein A, B, W Rerr], ‘{-err] Y and Z are as described in said claim1l.
45 A conpound accor digg: t 0 Ch 86 Mo VL NG BRE STEKEEULE: [err] 55
I W EP 0 254 951 B1 vﬁ@fel N os s Bp «Ws ¥ G} malKl R{-e&r-]: are as
described in said claim1, one of Y and Z represents hydrogen or nethyl and
the other of Y and Z repr e%lisu['ewi: sy it w e shiyanchied=al kenyl
optionally substituted wtHEHhERNT®P el P H KoXF =~ " TV°3%®hal ogens; 5
[err] sstraight or branched ,aikynyl optionally substituted with phenyl,
[err] al koxy or 1 to 3 hal qgens [err] cycloal kyl optionally substituted
with methyl, hal ogen or [err] al koxy, [err] al kyI carbonyl optionally
g_) onal |y substituted orf rﬁﬁ:dg'errv\rt e srrd arleyioorefersF al koxy and 10
carbon with [err] alkaXy ¢ 1 to 3 hal ogens;

Do—l
Z S0
(=] ugl
3
w
w
- !
t? ; glﬁ: OGQDOQ PO SHODOBGL OOBBOD
FR) > 1 OOONND LNVEED OCRONED DM~ ED
25 c . aFa ¢
1
§ op
v o :&teh&ﬁ DTHBHODH LOLOHLOEL BOHLBOD®
Ll ; :g: L - NN NN ] =N DO® AODKES CMea~a80
5 -
b=
xwn
E 3 ‘(J:i: COVANE VOO LOLODOSE OOBRBGES
. & ! CoonnE Coorce OoOOWLe CoOCaE
u 30 E’ gul OONm D OOV OIDPOONM OO NS
[t
7] '
a’ Sc.l_l: SOBDHOHD DPYOHOHHLE HHLOBHE SOHLHOEOER
ul.l ;g: THDODOE K- X JU¥ -N -] oMLY OOONLE
o
a
L)
35 ?g: DOV LOBHLYL BOOHELL SEBDODY®
Eg: O~ IN QCemHmNBE D CODDONE NNN—~ODD
z [} .
WX i
o ¢
@cut
(T4 '
wo
40 [T
X
<
Pu R
ot
Eg: LA -R-A B 2 .;OGQOQ DOVHHY HHLEBLEL
;s: POVGRE O —~00E WLOOYTN M-S
45
I BRVUMNY SOVMNY SBWVMNY BDVMND
Wi BUNYMe= BONDMm QINNOMe DUNDM e
:: BN NMON=OEED MN~OES VN~BEES
&« ¢ T
t
1
'g ]
[
50 2 :
.
2! &~ ©0 (=] (=]
: — p—t — ~N
]
55

72



[err]” &bkyl substituted with [err] alkoxy, [err] alkylthio, err] -Jerr]
alkylamno, Cerr] -(ferr] dialkylam ,955:, 1err] -[err] trial kyl ammoni um or
Cerr] -CJerr] al kylcarbonyl oxy; f?oﬂé% y] optionally substituted with
hal ogen or Cerr]-C3 alkyl; 2(or 3)-thienyl optionally substituted with
hal ogen or Clerr] -Clerr] alkyl; 15 N- et hyl - 2(or 3)-pyrrolyl;

hydr oxy; am no optionally substiguted with C-Cerr] alkoxy or (err]-C2
alkyl and C -[err] al koxy; 2(o#) -"p?ﬂk?.tigl BXE 33t i onaRREesubstituted with
Cerr] -err] alkyl, trifluordMethyI®or  1°6r "2 hal 8§88 Jerr] -Jerr]
mono ors di al kyl am nocar bonyl amigibi, ©optiopakbbyesWbst LLyuked on the nitrogen
attached to the 20 ring wta3s Cledé{~al kpm~or C éeklssC] err] al koxy; C,
-derr] al koxycarbonyl am no, optd pnally substituted on nitrogen with Clerr]
alkyl or [err] alkoxy; C, -der®]inono or dialkyl ankrae®=bonyl oxy; the
N-oxi des thereof, provided that”R err] cannot be un8&ffirated al kyl; the

opticalisomers ther eof when R ], a0d N gbth 3 © PQL lehe sane; 25

the tautonmers and geonetric i s@®r saédeéeobrrand t hesdeis@ addition salts
t hereof except when [err] is a galt formng cations. 4. A conpound
according to daim 2, 2L ®eeees seRese geceees
5-i sopr,ppenyl - 2- (4-i sopropyl - 4-xfet HYT 282 Bx 827" dB28PF-"2-yl ) nico- tinic
acid and the salts. and esters 3dereof. 30 5. The gonp_ound according to
Claim2, nanmely 2-(4-isopropyl -@ pet hyl - 5- oxo-2- idi dazolin-2-yl)-5-
(met hoxynmet hyl )nicotinic acid qf {he esters or salts thereof. 6. A conpound
ccording to Claim 2, . & i moceocs sseesss ssesese
~(4-i sepropyl - 4- met hyl - 5- ox& 2% i YAZBP PN 27PI7%- 52 &P PEPihi coti nic 35
acid, 2-(4-isopropyl-4-nethyl®5;®xo0-2-ini dazolin- 2;y| ) - 5-propenyinicotinic
aci d, 5-acetyl-2-(4-isopropyl®£&giethyl-5-o0xo0-2-ingdazolin-2-yl)nicotinic
acid, 5-acetyl-2-(4-isopropyls4;methyl-5-o0xo0-2-imdazolin-2-yl)-6- methyl

ni cotinic acid, ~ 2 §%! ccscss cecess scessess

2- (4-i gopropyl - 4- met hyl <5- oxo- 2 ¥ i Ya2BPPNe2-Y1%= 52 PERE™R/| t hi 0) et hyl ] ni co
tinic acid, C mg

6- (2-furyl)-2-(4-isopropyl -4-3edyl 53 8§8- 2aitiadazBEeE<Z! ) ni cotinic acid,
2- (4-isopropyl -4-nethyl up- 0x0-2-i m dazolin-2-yl)-5-(2-thienyl)nicotinic
aﬂ/d, 2-(4-1sopropyl - 4- get hyly 579X 0s e bRk daselss® 26 Ykl 2- 40

t hi'eny® ni cotinic acid, & § 885 vn-vs5 coowon ossssse

2- (4-1isopropyl -4- et hyl - 5- oxdg 2; ], i dazol i n- 2-y|J -5-&3-t hi enyl )ni cotinic
acid, 1,6- G 221 setses wovens Tesuuens

di hydr o- 2- (4-i sopropyl - 4- et hgy|l ;3- 0X0- 2-i m dazol i n-2-yl ) 6-oxyni cotinic acid
and 2- (s4-i sopropyl - 4-net hyl - §§ POEEHES COENEE HSODEHOD

and esters thereof. 7. A conpougd:according to Claim2, nethyl
2-(1-acetyl - 4-i sopropyl - 4- net hyg&8- oxo- 2-i mi dazol i hggde 6-
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45 " < {hydr oxynet hyl ) ni coti nate acetate(ester), and isopropyl anmoni um
6-.(2-furyl)-2-(4-isopropyl -4-net %ﬁ}@l m dazol i n-2-yl)nicotinate. 8.
A conpound according to daim1 VP structure: 50 [err] wherein

Rlerr], Rerr], Yand Z are as described in said daiml. EP 0254951 Bl
9. Aco sLgaggcording to G aim1 having the structure: [err] 10 wherein
R[err],%—,‘ﬁ and Z are as described in said Claim1. 10. A conpound

accor di N@odindrdenbd RemiditANdvagatibh e st dompbusae: 15 [err] [err] wherein Rlerr],
Rlerr], Y and are as described 1n said Caim1l. 25 11. A conpound

accor di ng tThe GbadniBrgenttonsibinipial dvevitg b the tampeunds 6f the prejentiinentisinris @feemingd byRher r |
Y and Z adnewins tesieseherdired varetyseti rdonGiohiladoribus 4@ dichtyletionpgsiplanis dreatteated dyithdest o
Claim 1 leaopangstdispersddrin equarus: actenerdixtires. Whibe &asts. sRpdiing plantsgre gropvn [ iy fts foy and
Z are as abet oy eslis.i The dest dor@logidm ate disrsed in A0/APceceiete/Fatar miwes: peptainkio Q%
undesi r alTWEENP 20t a pelessyetiylons,sAthiters marplaurgig uriactapt Qfdﬂﬁq@'eﬁ'ﬁﬁli'a’g@"‘?ﬁ insyffigjent

pl ant st0oauantities g provige tesgauivalent pfrakpys P16 kasta 89ko gpr heptpra of g?"@gﬁg ‘{“f‘?‘lgg‘;ﬂ pligd

t her eof , t‘hthﬁé%'aﬂﬁséi“ﬂ%ﬂhlg;s%‘fyf ROZFie 9%9’33@%10 R5fo for EB,mﬂ?}ﬂﬁ‘ of, JOP- fifiof FRLaving. the

st ruct ur é)!ants are placed on greenhouse benches and are cared for in usual manner, ¢ t.nensurate with
conventional greenhouse practices. From four to five weeks after treatment, the seedling plants, are
examined and rated according to the rating system provided in Example 36 above. The data obtained are
15 recorded in Table Il below. The compounds evaluated are reported by compound number given in Example
36.
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EP 0°254 951 Bl [err] V\,herein R err] is (Jerr] alkyl; 15 R2

is Cerr] alkyl, A %é HR[ err], CHO CH2 OH,

COCH err], COCerr], CN, CH[err] . Jerr] CONHOH, [err] [err] [err]
i s hydrogen, 30

| ower cl kyl loweral kyl 35 [err] alkyl optionally substituted with one of the
foll ow ng groups: [err] aEIddxyu{aern]"eA-kylthlqm-_-hQI QR e w O¥dLOXYl , [err]
cycl oal Kyl , benzyl oxy, fuP¥]: PR2nyF " YRIBph&MI® =t owerss kykpheny!

| ower al koxyphenyl , nltropbq:rgyl Jsar box I | ower aJ koxycar- 40

bonyl, &yano or tril ower aBiyil a,mmm um *de,,@ﬁn er‘r]‘ a‘P ken | optionally
substltuted with one of the follow ng groups: [err] alKoxYy, "pRenyl,

hal ogen or | ower al koxycar Ee'r]yl or with two C[err] al koxy groups or t WO

. hal ogen groups; C3-(err]«&fcloal kyl optionally substituted with one or two

Clerr] -(err] alkyl groups; 45 derr] al kynyl

opt i ona‘f |y substituted w E 'orﬂa"b? RS %rr “E'tr]a 2 kyl sgsoups; or a
cation; [err] is hyaf"ogen T’lyarox CFerr Tl Reﬁ‘yl“’ Tr&rr]-al kynyl
or [err] al kyl optional | ys&ub t 2h 0X or one chlorine
group; B is Herr Jdﬁﬁf Egr:\lf[ﬁrf,q%m%ﬁ &:ﬁwﬁ:ﬁ/ﬁen Bis
COR[ernd or [err]; Ais COOR3 in which 50 Rl err] is other
than H or a cation, CH3 EICN, Wis 0; andeY and Z ama<¥dsal kyl am no,
hydroxyl, or hydr oxyI ower &l I<y| [err] i% derr] -€<ervial kyl,

chl oronet hyl or phenyl opwl qnal Iy substituted with one chloro, one nitro
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or dne’.net hoxy group; [err] is CJerr] alkyl or phenyl optionally
Substirtuted with one nethyl grouy W is O RS is Cl
-Cerr]-al kyl or phenyl; Y and %bog%essga%‘n hydr ogen, hal ogen,
Cerr]-Cerr] alkyl, Cerr]-Cerr] hydroxyloweral kyl, C[err]-Clerr] al koxy,
Cerr] alkylthio, formyl, phenoxy, Clerr]-Cerr] haloalkyl, nitro, cyano,
Clerr]-C[err] alkyl ani no, ﬁ*e[:?'f « (Jepppoe ceERe} Mue98e B

| ower al kyl ami no, [err] al lS# s® (frg/‘l , arrrasr SAECITSkyS T Tl uor onet hoxy,
1,1,2,2- tetrafluoroethoxyEe phevde &Pt LO0BLLY eSURId tdd §deW t h ONE
Cerr§-[err] alkyl, [err] %k@-‘)@t—‘ﬂa‘ habegeri Gleerersle Gf €f rlkestrai ght or
branched al kenyl oxy optionally substituted with one to three 5

hal ogens; Cerr]-Cerr] st:?i ght or branched al kynyl oxy optionally
substituted with one to tiw¢e hal ogens; Cerr]-Cerr] straight or branched

al kenyl optionally substi t:._ué 3‘1.‘@4& PhEPEL s el Sllele Al KOXV¥e@E 1 tO 3

hal og€ns; 10 $<! evoedl rE~ctNai Ghissois Déaneked al kynyl
optional ly substituted with phenyl, [err] alkoxy or 1 to 3 hal ogens;
Cerr]-Cerr] cycloal kyl | GFHY R SRDSERERt 22N ?r%?hgl: hal ogen or

[err]-Cerr] al koxy; derr¥at AT bonyl "opfi onaly substituted with [err]
al koxy or 1 to 3 halogens;z£€terr] al kylcarbonylam no optionally substituted
on nitrogen iwh Clerr] -[@&8f] alkyl er Clerr] - 15 4

al koxy and on carbon wth err] -Clerr] alkoxy or 1 to 3 hal ogens;
Cerr]-Cerr] alkyl carbonys ox\® tONBRPeseb SRR M ERc err] -(err]

al koxy or 1 to 3 hal ogers; &&f Y2 P r P alky " *Sibstituted with Cerr]
-\e[erio] al koxy, (err] -%:[gm:] al kylthio, [err] -Cerr] alkylam no,
[err]-Cerr] dialkylanifo,§Cierr] -Cerr] trialkylanmoniumor (err]
-Cerr] alkyl carbonyl oxy@ 2(qr 3)-furyl optionally substituted wi th hal ogen
or CJerr] -(err] alkyl,ﬁzé“.ﬁﬁﬁﬁﬁ! scesens QQQ§§¢r93.26E|eny| optionally

. . I oD BRES oo~y SO
substituted with hal ogen, o “C[err'] -Cferr]' al kyl; met hyl -2(or
- ] ! [--] )
3) -py¥rol yl; § » ofiecceecs sscecse wescvs ceeecs
' 12 E gg:iiiiio COOROOD BEEEDE ~OONDD
: = xXwm:
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hydrdky';- am no optionally substituted vvith Cerr] -Clerr] al koxy or (Jerr]

~¢err] alkyl and C -C4 al koxy; 2(gg Q%ré.pyl oxy optionally substituted
with Cerr] -C[err] al kyl , trlfluorone or 1 or 2 25
hal ogens; Clerr]- nmono or di al kyl am nocar bonyl am no, optionally

substituted on the nitrogen atyached to the ring with CJerr] -C2 al kyl or

[err] alkoxy; C-Clerr] al ko>§y:bar‘ Q@Tﬁn{ﬁﬁ cﬁjtj,})ﬁ%ﬁ:y‘g@z{(jtuted on

nitrogen with Jerr]-C2 al kyI'-'“o'r err] koxy;
Zis: [®&rr] straight or br an@f_’edaalokemyl sgpisona{ Y sebepictised with
phenyl, [err] alkoxy or 1 to hal ogens; C[err] -Cerr] straight or
branched al kynyl optionally st?otstl tuted with phenyl, Cerr] al koxy 35
or 1 to 3 halogens; (err]- Cf”er-r] cycl oal kyl opti onaIIy substituted with
methyl, hal ogen or Cferr] -Chernrldd@XYeeb@d] - errksaldkyd carbonyl
opt i onaIDI y substituted with gRdrelv«Gerspsaldeoxy or 1 ve~3dwal ogens; C,
-C4 al kyl carbonyl am no optionally substituted on nitrogen with Cferr] -C2
alkyl or C, - [err] al koxy apd @H"O&‘r%n‘ﬁﬂ‘ﬁﬂ‘e&? ‘WCEBF ®]=®al koxy or 1 to
3 hal ogens; 40 - cli=dl RYIT “substT it ed W Cf’]err] al koxy,
Cerr] serr] alkylthi o d gekn] -C4 al kyl am no, C[err] -C4 di al kyl am no,
[err] -C4 trial kyl anmoni um ox-'.,.[err] al kyl car bonyl oxy; 2(or 3)-furyl
optional ly substituted with hal'ogen or [err] alkyl; 2(or 3)-thienyl
optionally substituted with Bali fogemeors | errk o o soap meeRyles- (or
-pyrrolyl; 45 hy3lr 8&y; *8M 0. opf© P8 l?; BB PSS with [err]
alkoxy,2e0r [err] al kyl and C a~C4 al koxy; or 2(or 4)-pyridyl oxy optionally
substituted by [err] al kylZ gglfluororret hyl or 1 to 2 halogens; and G -C4
nono or dial kyl am nocar borgyl @fi'no, optionally substituted on the nitrogen
attached to the ring with Fegh] akkplcorcpesse adoxys §@snes C -C4
al koxycar bonyl am nog
or [err¥ al koxy; § 4 rmno.,gr. di aI kyl apinocarbonyl oxy. Provided al so that
when Y is hydroxy, Z canng be: hYJEQOED; caccce mrssss monces
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the N oki des ther eof, provided that R err] cannot be unsaturated al kyl and
Y ;and Z cannot be al kyl t hi oal kyl;,EPaé'?éqeﬁigpal kyl , dial kyl am noal kyl ,

trial kyl ammoni umal kyl , am no, 2(or - pyridyl oxy, al- 55 koxyam no or
unsaturated al kyl; the optical isonmers thereof when R err] and R2 are not
the sane; the tautoners and geoneteric isoners thereof; and the acid
addition salts thereof except wpg8rieperssk issemealécéormi mg cation. 88 -

EP 0 254 951 Bl 14. A nethod acB8raPR§ o *ClI°H*R 1'3°*HBr®céntrol | i ng

undesi rabl e pl ant species conprgﬁhgg; appl in% to the foliage of said
plantssor to soil or water cont8ENERE<Seeqs e Pt hel opLogagati ng or gans
thereof, a herbicidally effectiV8 'anount of a compound having the
structure: 5 [err] wherein A Bg3SW R[err] and Rlerr] are as described in
said claim1, one of Y and Z repkésents hydrogen or.nethyl and the other of
Y and Z represents; 20 cgerr -Clerr] straight or branched al kenyl
option#l |y substituted with pheﬁxﬁzzkéﬁg]ziﬁﬁﬁxy PieIsfo 3 halogens; [err]
strai ght or branched al kynyl optfdénally substituted with phenyl, [err]

substijuted with [err] alkoxy o]l to 3 halogens; [err] alkylcarbonyl am no
optionally substituted on nitrog8d with [err] alkyl or [err] al koxy and on
carbon with [err] alkoxy or 1 tb 3 halogens; [err] alkyl substituted with

2%t 3%-furyl optionally subs§it€§ed wi th halogen or CJerr] -Cerr] alkyl;
2(or 3)-thienyl optionally subsgetuted with halogen or (ferr] -Clerr]
al kyl ; N-methyl-2(or 3)-pyrrojyf%?
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hydr oxy;- ami no optional |y substituted vvith Cerr] -Clerr] al koxy or (Jerr]
~Clerr} alkyl and Clerr] -Cerr] ag 9?5 2(or 4)-pyridyl oxy
optionally substituted with C[err] al kyl, trifluoronethyl or 1 or 2
hal ogens; Cerr]-Cerr] nono or dl aI kyI am nocar bonyl am no, optionally
substituted on the nitrogen attached to the ring with Cferr]-Cferr] alkyl
or (Jerr]-Cerr] alkoxy, (errgd3:&ponrs] «hkexycambanyd agbw@eoptional |y
substituted on nitrogen with mr?r“e[ e"r?‘]“"ar"kyl"tfr"f:[er’r"]"‘—'t:[ err] al koxy;
Clerr] -derr] nmono or dialkylsag nocarbo on t he N oxi des

t hereof § provided that Rerr] &ahB8C e :pﬁsaﬂ it,e:ct"ai k§ES 9% opti cal

i soners thereof when Rlerr] aftf R err] are not’ the sane; the tautoners
~thereof, and the acid additi or£$alts t hereof except when Rerr] is a
cation. 45 Claims for the fol M ng Contracting States: AT, ES 1. A process
for the reparation of a conpQupd having the structural for mul a EP 0 254
951 B1 erein Rlerr] and R[erﬂ'Q.aPE‘@adP?hH&peﬁdHﬂ? °e|:mj -Cerr]

al kyl; and Y is C2-CJerr] stra-hght OF "oranched aI “RehyT optl “onal |y
substituted with phenyl, (ernds ¢ ELU° Qli<92§¥ ob d e 3 Daleaens, which
conprises oxidizing a hydr oxy s h.y = CRTOLISE i aula.ragutz'least.lbunt ural formula
S [err] 415 wherein Rierr] and Ii[err] are as descrl bed above with manganese
di oxi de at an el evated tenper&aife in the presence of an inert organic
solvent to form a carboxal dehgd®: conpound having the structural fornula 20
[err] 30 wherein Rerr] a err] are as descri bed above, reacting the
car boxal dehyde conpound wi tfy g: ?}Eﬁﬁ@%ﬂ,@i tkﬁl"tjﬁi)héﬁgl"ﬁ}iosphom um

ha de monpound in the pres@nce’ bf an al'kal i metal hydri de, mneral oil and
di met hyl sul foxide to form a %58 kenyl conpound having the structural
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45 wherein Y is as described above, and reacting the 5-al kenyl conpound
with nethyl lithiumand carbon dg ?éﬁsﬂ‘a‘ihe presence of tetrahydrofuran.
2. A process for the preparation o .

2- (4-i sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n- 2-yl ) - 5- (et hoxynet hyl ) -
nicotinic acid which conprises reacting nethyl

5- (bronmonet hyl ) - 2- (4-i sopropyl - 4%t hyl - 5-0x0-2-1 50

i dazolin-2-yl)nicotinate with p%-'":a‘.ssi é&gaséoéaﬂz aem et hyl

2- (4-isopropyl -4-net hyl - 5- ox0- 2 1

i dazoli n- 2-yl ) - 5- (met hoxymet hyl )&} cot imeeessr smienyg thos

5- (et hoxynet hyl ) ni cotinate w t =odi UhPRY® ©dr®Ba YR®i B°t"I*'e presence of

met hanol to forma 5-(nethoxynetd®y|) nigotinic acid salt, and reacting the
acid salt with hydrochloric aci & 55 sekled 254 951 BL Patentanspr Uche
Pat en[ﬂanspr Uche fur fol gende Vertyagsstaaten BE, CH Li, DE, FR GB, OR
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EP 0 254° 951 B1 | 11121121 1121121 122 2 01 1i 11 1

Ni.eder alkyl -N=C N ederal kyl, C - 2 ogebononfal |l s substituiert mt
ei ner der nachstehenden G uppen: d§¥86§€é§%%gy, C - C3- Al kyl t hi o, Hal ogen,
Hydr oxyl, Ca-Ce-Cycl oal kyl, Benzyl oxy, Furyl, Phe- 10 nyl ,
Hal ogenphenyl, N ederal kyl phenyl, N ederal koxyphenyl, Nitrophenyl,

Car boxyl, Nie- deral koxycarbonyl, Cyanofoder
- Tri ni eder al kyl anmoni urmhal ogeni d;
substituiert mt einer der nacl:
Hal ogens oder N eder al koxycar bon
zwei Hal ogengruppen, t5 N -Cs -Cycl oal kyl,
gegebenenfal | s substituiert mt ei ¥r oder M Cl - C3- Al kyl grup- pen;
CV-Cl16 - Al kinyl, gogebenenfalls substituiert mt einer oder zwei

.1 gegebenenfal | s
. Cl-Ca- Al koxy, Phenyl,
- Ca- Al koxy- gruppen odor

Cl- C3- Al kyl gruppen odor ein Kation bed¥ltet: Rs Wasser st of f,
FwdroxyT, C3- Al kenyl, Ca- Al ki nyl odor Cl1-C4-Al kyl, gegebenenfalls substitu-
20 iort mt einer Hydroxyl- oder einer Chilorgruppe
bedeutet; B H, COR4 oder SO2FRenbedeutet, mt der MaBgabe, daB,

wobei R3 nicht Hist odor
ni cht Al kyl am no, Hydr oxyl

wenn B COR4 odor SO021Re ist; A COORa befjeut et
ei n Katgon, CH3 oder CN;, WO isgt;
oder Hydroxyni ederal kyl bedeut €n; -C, 1- Al kyl, Chlornethyl oder
Phenyl , gegebonenfal |l s substit _g&hgr-, 25

ei ner Nitro-odor el ner Mthoxygru R el C, -C4-Al kyl oder
Phgpyl, gegebenenfal | s substituiert mt einerRpethyl gruppe, darstellt, W
O st Rs Cl- C4- Al kyl oder Phenyl bedeutet, Y und Z jeweils
Wasserstof f, Hal ogen, Cl-CG Al kyl, d -(¥F)Hydr oxyni ederal kyl , O - Cs- Al koxy,
C- ] 030 C4- Al kyl t hi o, Phenoxy, G -Cs-Hal ogenal kyl,
Nitro, Cyano, Cl-4-Al kylam no, Fornyl, Di- Cl-C4-niederal kyl am no,

Cl- C4- Al kyl sul fonyl, Difluornmethoxy, Trifluornethoxy, 1,1, 2,2-

Tetr af I%Bor et hoxy, Phenyl, gegebenenfal l iﬂpstituiert mt einer
G-C4-Akyl-, d-C4- 00k3

Y
i
Z—\\ Tl
— w0 N ONH—C‘:—CONH 2
. R
35 (VI1)
wherein
Ry is C1-Cs alkyl;
40 Rz is G1-Cs alkyl; '
A is COOR3, CONHR;, CHO, CH20H, COCH3, COCsHs, CN, CH3, CH=NOH, CH2COOH,
CONHOH, CH2CH>COOH, CHRs OH,
45
| //COOCH3
—<— or COCH\
o _ . ﬁ(OCH3 )2
' 0
Rs is hydrogen,

55
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Al kjox;’/-‘ oder Hal ogengruppe; Ca-Ce gerad- oder verzwei gtkettige

Al.kenykoxygruppe, gegebenenfalls S#)Bt%ayé mt ein
bi s drel Hal ogenatonen; C3-Ca gera verzvvel gt kettige

Al ki nyl oxygr uppe, gegebonenf alls substituiert mt ein bis drei
Hal ogenat onen; C2-Cs gerad- oder verzwei gt ketti ge Al kenyl gruppe,

gegebenenfal | s substituiert mt Phenyl, we kaldyy bder 1 bis 3

Hal ogenat onen; 40 gerad odor ver zwei gt ketti ge
Al ki nyl gruppe, gegebenenfalls substi tui e ert Phenyl, C, -C4-Alkoxy mt 1
bi s 3 Hal ogenat onen; Ca-Cs -Cycl oal kyl, gege @1&,51 substituiert mt

Met hyl , Hal ogen odor Cl-C4- Al koxy, G -C4 -Alkylcarbonyl, gegebenenfalls

substituiert mt Cl-C4-Al koxy oder 1 bis 3 45 :
Hal ogenat omen; G - C4 - AlGcfcalioh et !‘de'ris‘r?é"t“t @ﬁeaﬁfhqu’"ew-g%@vnﬁ Gi-exr tkoxyn
Stickstoffatommt Ci $i-€p-aligkhn PN, dvgw °¥9Hﬂkyénf°?(8ﬂ?’@n§t'%1f f ROeHin
mt Cl-- A koxy oder haloppgnyl, Q‘”F‘iﬂh@g@’ﬁ’ét'm\‘m“@” CE"QDR?'W&/ el ‘?"b‘ol’?y?’ﬂwyca"

gegebenenfal | s substi '?‘{?Y'e?yf’“"rﬁ' il

? ,1‘2%
g groups: C1-Cz alkoxy,
El:’:ll_ %g-eglaLSFFRI OO A AI %en or %werﬁi@aboal oni \1‘2 h two C1n0 5@ groups or two halogen

“oa-Tr1 gf kyl amoni um 3 Pyt B S mmneax B

gogebenenfal | s substi twd; opg@gu @bd Wit hon ,g ,or

3) - Thi enyl , gegebeneng g s su‘Bs Iturert mt Hal ogen odor ,

N- Met hyl - 2( odeg, 3) - p)’fsthJ:lrMéen. i@roxyl, Cs-alkenyl, Cs-alkynyl or Ci-Ce HIGI Gﬁﬁbhally%ﬁtﬁhted with

gegebenenfal | s subst i édélngdrbxyNdriond dhiddfle ibdppxy oder C, - C2- Al kyl und O - C4-

AH(oxy; 202( oderB4) - Pyrisdy ICORY or S peovizied tbd whes BlS CORLIOESA, RetiA is CDOBE inAbHigh| |,

Trifluornothyl 93 BPis(ottidb tha® BLorBi cation, CHz or CN; W is O; and Y and Z are not alkylamino,

hydroxyl, or hydroxyloweralkyl;

is Ci-C11 alkyl, chloromsthyl or phenyl optionally substituted with one chloro, one nitro

or one methoxy group;

is C1-Cs alkyl or phenyl optionally substituted with one methyl group;

is O;

is C1-Cs alkyl or phenyl;

and Z  are each hydrogen, halogen, C1-Cs alkyl, C1-Cs hydroxyloweralkyl, Ci-Cs alkoxy, C1-Cs
alkylthio, phenoxy, Ci1-Cs+ haloalkyl, nitro, cyano, Ci-Cs alkylamino, formyl, di-C1-Cs

25

<pzP P

U 30 loweralkylamino, Ci-Cs alkylsulfonyl, difluoromethoxy, trifluoromethoxy, 1,1,2,2-
tetrafluorosthoxy, phenyl optionally substituted with one Ci-Cs alkyl, C1-Cs alkoxy or
halogen;

C3-Cs straight or branched alkenyloxy optionally substituted with one to three
halogens;

36 C3-Cg straight or branched alkynyloxy optionally substituted with one to three
halogens;

C2-Cs straight or branched alkenyl optionally substituted with phenyl, Ci-Cs alkoxy
or 1 to 3 halogens;
C2-Cs straight or branched alkynyl opticnally substituted with phenyl, C1-Cs alkoxy
40 or 1 to 3 halogens;
Cz-Cs cycloalkyl optionally substituted with methyl, halogen or C1-Cs alkoxy;
C1-C. alkylcarbonyl optionally substituted with C1-C4 alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally substituted on nitrogen with C{-Cz alkyl or C;-Cs alkoxy and
on carbon with C1-Cs alkoxy or 1 to 3 halogens;
5 C1-C4 alkylcarbonyloxy optionally substituted with C1-Cs alkoxy or 1 to 3 halogens;
C1-Cs alkyl substituted with C1-Cs alkoxy, Ci1-Cs alkylthio, Gi-Cs alkylamino, C1-Cs dialkylamino,
C1-C, trialkylammonium or C1-Cs alkylcarbonyloxy;
2(or 3)-fury] optionally substituted with halogen or C1-Cs alkyl;
2(or 3)-thieny] optionally substituted with halogen or C1-C3 alkyl;
50 N-methyl-2(or 3)-pyrrolyl;
hydroxy;
amino optionally substltuted with C1-Cs alkoxy or C1-C2 alkyl and C-C; alkoxy;
2(or 4)-pyridyloxy optionally substituted with C1-Cs alkyl, trifluoromethyl or 1 or 2 halogens;
C1-C+ mono or dialkylaminocarbonylamino, optlonally substituted on the nitrogen attached to the
55 ring with C1-Cz alkyl or C;-Cs alkoxy;
C1-Cs alkoxycarbonylamino, optionally substituted on nitrogen with C;-Cz alkyl or C1-Cs alkoxy;
C1-Cs mono or dialkylaminocarbonyloxy;
Provided that at least one of Y and Z is:

[T



oder "I odor 2 Hal ogenatonmen; G -C4 -Mno- oder D al kyl am nocar bonyl ani no,
gogebononfal | s substituiert am Stéf&i%f&é@{)m das an den Ri ng gebunden i st
mt C -C2-Akyl odor G -C4-AlKk Al koxycar bonyl am no,
gegebononfal | s substituiert am Sti ckstoffatom mt C -5

‘C2- Al kyl odor CQCEQﬂ'al@ﬂlt@)bYanchQi alkbriy) opARAly sGskiitedivith toheHyi, ROGRIAKSRYrOK Yo 3
sind, mt dedogdf! 3gabe, daB m ndestens el ner der Rests Y und Z ist: C2-Cs

gerad- odor V%u\/&trﬂﬁﬂfei tokeg€hed\ aieghyy bptiohdhp GubsBIaGE MR ©RénRI, IC3-Co LGyl brlii &1 8 i t
Phenyl, C ndiogend! koxy odor 1 bis 3 Hal ogenatonen; 10

-C6 gerad- @&€ cyomakyleptiphdiyp sibisijaed Withi eyl halgges or ¢jealkexyenf al | s
substitui ert ©h4C. Bdeaytonyl Ghtionallyl subtitded with sk alkoxy ofl 1 toishaBgedsl ogenat onen;
Ca- Cs - Cycl oalGugh akyeaonyareing edtibnallyssubsithitad anenittogen withist Gryalkyl ddth €y ekoxychad
G-C¢4- A ko&'yca"b@ witnCi-Gy dipkycar fohhalogerspgebenenfal I's substituiert mt
G - C4- Al koxy &orse alkylsubstityteq nyvith C,-Ci alkoxy, Ci-Cs alkyltnlqwco-ge ¥ylapieg, C1-G; diglkylamino,

- Al kyl ’@ar bofgly? W'W@m"ﬁ’@&éﬁéﬁ’éﬁ:ﬁa&mc?hwﬁ’é}h tuiert am Stickstoffatomnit G-
C2- Al kyl oder 2 Eg spbftjtute %%?’&(gé‘{%mt C, - C4- Al koxy odor 1
bis 3 HaI ogen% ?‘%ﬁl‘;"y ;t' iy ?gpﬂ%edvgtﬁ el t C, - Cs- Al koxy,

G - C4- Al kyl t hipdl CLIEN ani no, o - >

CA-Di aJ Kyl am Ino é:%;% Sl.-IB t(i j%lhad%?@l &Q?Cz vl 2 1’% kz-XIJo :bonyl OXY,

2( oder 3) Fur;g %5 tHy 1_c§5ﬁ”r{;f i - Al kyl ,
2(oder 3)-Thi 10;’(3'; mdié& 9 mo |H$)% ohﬂyy%dﬂstlmea ean(‘)J ns b 1o the
-C3- AL kyl,  hgMith eylcs &Qﬁ@,e@ -Gl ro yl; dr oxy; Am no, gegebenenf alls

substi tuiert @1& Gkoxychrbdhiiamin, Sr‘allyQub%eﬁ' dﬁ)ﬁltro?ldﬂdvntE:G CA alkyf 8 C1-Cs alkoxy:
AMNeOXYs odor 2% @4l @fondr-dRIyvbcamsnyloggoebenenf al s substituiert mit

G - Cs- Al kyl, Pravidbdugisortrat lvhién YOiel @ydroky /& canibt blahyaagsrat onen; und C, - C4 - Mono-

odor D al kyI amenNogiddsongrbaiTprmdded gt e capndt el uhsaturited ialcyliaad ty amd Z cannot be

St i ckst of f atligipioatils atylandieaaikRi diglkyipsiinoalkhd ririalieytamimiotiurGlkyl, @iindl (g 4)melirtylogi, al-

- C4- Al koxy; ke@gamino or unsaturated alkyl; C, -C4 - Al koxycarbonyl am no,

gegebetienf al | sheptingt ipamersctherecs whebtR @Rd Botre astdheysameit C, - C2- Al kyl oder
C, - C4- Al koxy; the tautomers and geometric isomers thereof; and

the acid addition salts thereof except when Rs is a salt forming cation.

2. A compound according to claim 1 having the structure:

\_ 30
(1) Y7 \—A
1
35 Z—AN 1
NN\
R
N 2
B Low

wherein A, B, W, Ry, Rz, Y and Z are as described in said claim 1.

4 3. A compound according to claim 2 having the structure:

50
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Ci -C4 - Mono- oder Dial kyl ani nocar bonyl oxy; mt der weiteren MaBgabe, daB
wenn Y :Hydroxy ist Z nicht Wasser s ﬁ}FE*ann; "die N-Oxide davon, mt
der MaBgabe, daB R3 nicht ungestftlgt es bedout ot und 35

Y und Z nicht Al kylthioal kyl, Al kylam noal kyI D al kyl am noal kyl ,

Tri al kyl anmoRinsreinlA e w, m.ﬂcnz ard &xtREcrifed iPy4id daalnowne Alvichd yaspresents Brkogers e
ungesat ti gt e ridktylydng thsper dadad iz esprdsainen und di e opti schen | soneren davon,
wenn R und R2 @i-Ghstraighorcbrarschetd alketylcoptianayosubstituteduwith gheaykeC:FCisakoay of 3 aes; en
davon und di daltgens;ieaddi ti onssal ze davon, mt der Ausnahme, wenn R3 ein

sal zbi | dendes Kéa-Geostraight or trancied ylkvnyi aptienally substitutetinwithr phowl, 1Cid@r all®ixy @kt ue 3 (
1) Y | ARalggens; \ N N50 wrin A, BB W R, R, Yund Zwe in
Anspruch 1 bescrFetyalpely| epgionaliyssubstitupspmits methyl, afogen or GsPoalkRiting nach Anspr uch
2 der Str ukt ur: C1(-¢4) alkylcarbony! optlonally- sulpstituted with C1-Cs alkoxy or 1 to 3 halogens,

o oglonw sFagtIthﬁgj owltrgﬂeg Wilﬂh Cﬁﬁg ﬁl}qﬁ 8'h°’I°‘ alkoxy and

ety fon 11 "%“E”‘gf‘g% e V;m oo e BGHRAR, S0 gl

ver zwei gt kettig Wa ""%‘ f:stmﬂ f,% 536 Mpt ituiert mt Phenyl,
Q0- C4- Al koxy o W3) ie yl%pt ﬂ{ﬁehglogen or C1-C3 alkyl;

15 N-methyl-2(or 3)-pyrrolyl;
hydroxy;
amino optionally substituted with C1-C, alkoxy or C1-C2 alkyl and G1-Cs alkoxy;
2(or 4)-pyridyloxy optionally substituted with C1-Cs alkyl, trifluoromethyl or 1 or 2 halogens;
Ci-Cs+ mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen atiached to the
20 ring with C-Cz alkyl or C1-Cs alkoxy;
C1-C+ alkoxycarbonylamino, optionally substituted on nitrogen with C;-C> alkyl or C1-Cs alkoxy;
C1-C+ mono or dialkylaminocarbonyloxy;
the N-oxides thersof, provided that Rs cannot be unsaturated alkyl;
the optical isomers thereof when Ri and Rz are not the same;
25 the tautomers and geometric isomers thereof; and
the acid addition salis therseof except when Rj is a salt forming cations.

4. A compound according to Claim 2, S-isopropenyl-2-(4-isopropyl-4-methyi-5-oxo-2-imidazolin-2-yl) nico-
tinic acid and the salts. and esters thereof.

5. The compound according to Claim 2, namely 2-(4-isopropyl-4-methyl-5-ox0-2- imidazolin-2-yl)-5-
(methoxymethyl)nicotinic acid or the esters or salts thereof.

6. A compound according to Claim 2, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-styrylnicotinic

35 acid, 2-(4-isopropyl-4-methyl-5-ox0-2-imidazolin-2-yl)-5-propenylnicotinic acid, 5-acetyl-2-(4-isopropyl-4-

methyl-5-0xo0-2-imidazolin-2-yi)nicotinic acid, 5-acetyl-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-6-

methyl nicotinic acid, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl}-5-[{methylthio)methyllnicotinic

acid, 6-(2-furyl)-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yhnicotinic acid, 2-(4-isopropyl-4-methyl-5-

oxo-2-imidazolin-2-yl)-5-(2-thienyl)nicotinic acid, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-6-(2-

40 thienyl)nicotinic acid, 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-(3-thienyl)nicotinic acid, 1,6-

dihydro-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)6-oxynicotinic acid and 2-(4-isopropyl-4-methyl-
5-oxo-2-imidazolin-2-yl)-6[(methylthio)methylnicotinic acid and the salts and esters thereof.

7. A compound according to Claim 2, methyl 2-(1-acetyl-4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-6-
45 (hydroxymethylnicotinate acetate(ester), and isopropylammonium 6-(2-furyl)-2-(4-isopropyl-4-methyl-5-
oxo-2-imidazolin-2-y)nicotinate.

8. A compound according to Claim 1 having the structure:

50
(I11) Y—7 ——l it

i N—C—CN
e
55 N 0 R2
wherein Ri, Rz, Y and Z are as described in said Claim 1. e
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C2- C6 gerad- odor verzweigtkettige Al kinylgruppe, gegebenenfalls
-substi'tuiert mit Phenyl, Cl-C4- g §ox4ofidef 1 bis 3 Hal ogenat omen; 20
C3-C6 -Cycl oal kyl, gegebenenfalls substituiert mt Methyl, Halogen oder G
-C4- Al koxy, C,-C4 -Al kyl carbonyl, gegebenenfalls substituiert mt G

- CO- Al k®xyA capourild docagdingy thigleingtesing the mruc@ie: C4 - Al kyl car bonyl am no,
gegebenenfal | s substituiert am Stickstoffatommt C -C2-A kyl odor G -
C4- Al koxy und am Kohl enstoffatom mt Ci -C4- Al,koxy oder 1 bis 3

Hal ogenat onen; G -C4 - yl, substitypert t G i11C4-AI koxy, G
_C4-Mkylthio CL -C4- A anino, O 17C4: | ali no, 25 G

-C4-Tri al kyl ammoni um oder G - C4- Al kyl cat bonyl, ‘ZFQUBIZ 3) - Furyl,
gogebenenfal I s substituiert mt 0 T" aer J{C, - bs3- Al kyl, 2(oder
3)-Thienyl, gegebenenfalls substituiert mt I og@ﬁ odor G -C3 -Alkyl,
N- Met le -2(oder 3)-pyrrolyl; Hydroxy; Am no, gegebenenfalls substituiert

mt &-Ca- der, . Ch-C2- LG - C4- Al koxy; 30 2( oder
4)-Pyridy|@%&%éé@?{éﬂ%ﬁ%’@%ﬁ%ﬁﬁ?ﬁ?@ Wit G-CA-Akyl, Trifluornethyl

odor 1 Q@e cangadldBERMgABBRIm Thaving the MARRire: 0dor Di al kyl am nocar bonyl ami no,
gegebonenfal | s substituiert am Stickstoffatom das an den Ri ng gebunden i st
mt Gs -C2-A kyl odor C, -Cs -Alkoxy; G -C4 LAl koxycarbonyl am no,
gogebenenfal | s substituiert am Stickstoffatofpmt G -C2-Akyl oder 35

Cl- C4- Al koxy; Cl1-C4 - I\/bnﬁ- oder Di al kyl g, n y; die N Oxide davon,
mt der MaBgabe, daB R3 ‘éi)ne ungesa‘( pe bedeutet, die

Qﬁ}i schen | someren davonwenn R und _R2]ni c! sind; die tautoneren
umd

40

ceonet ri schen | someren davon und di !onssal ze davon, mt der
Ausnahme, wenn R3 ein sal zbi | dend¥s Kati oM igst. 4. Verbi ndung nach
Anspruch 2, nlnmich _
5-1 sopropenyl - 2- (4-isopropyl -4- net hyl - 5- oxo- 2-i ndazol i n-2-yl)- nicotinsaure
und di e Sa 'WdREgta@‘ﬁ)zG%\Pﬁﬂ?scﬂ@d' aAhGAB Tndung nach Anspruch 2, nanlich

2- (4-Psqprppyl - 4- et hyl - 5-0x0- 2-j m,dazol i n- 2-yl ) - 5- ( met hoxyme-

t hyl )-nﬁg'ogg‘%l{'éﬁ(’mdeacﬁ°éaé(q9%F@'“E%%%’P%&ﬁ%"%ﬁze davon. 6. Verbi ndung nach
Anspruch 2, namlich )

2- (4-1sopropyl - 4- et hyl -'5- oxo- 2-i ndazol i n- 2-
2\-_94-;,,sopr opyl - 4- met hyl - 5- oxo- 2-i ndazol i n- 2- yjl ) - 5- gr openyi ni cot i nsl ure,
5-Acet yl - 2- (4-i sopropyl - "—'}% E
4- met hyl - 5- ox0-2-im dazof] -)2-yl )nic : |

5- Acetyl - 2- (4-i sopropyl - 4- et hyl -5-02(0 i i Z-KI ) -

6- met hyi ni coti nsl ure, N AL

2- (4-ssopropyl - 4- met hyl - 5- oxo- 2-i ndazol i No- yl) - g‘ [Rgret hyl t hi o) met hyl | -

)-5-styryinicotin- slure,

wherein Ri, Rz, Y and Z are as described in said Claim 1.

40 12. A compound according to Claim 1 having the structure:

(vi1)

50

wherein Ry, Rz, Rs, Y and Z are as described in said Claim 1.

55 13. A method for the control of undesirable 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 the structure:

ST



ni coti'ndaur e,
6-{2- Furyl)-2-(4-isopropyl -4-net hyl5 - 2-Jd.ndazol i n-2-yl)nicotinsiure,
S e o bpal <4 | EPb 251%51 B1 .

met hyl - 5- oxo- 2-i m dazol i n-2-yl)-5-(2-thienyl)nicotinsiure,

2- (4-1sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n- 2-

yl)-6-(2-thienyl)-nicoti

2- (4-1 sopropyl - 4* et hy - i ndazol®%fn- 2-I}I') - 5-(I¥-t ?gggi nsf ure,

55 N H

1, 6- Di hysdr o- 2- (4- i sopfop 1oxo- 2- i ndazol iFH-? ¥ Myt TSt i nsi u

re und 2-(4-1sopropyl -4- :

t hyl - 5- oxo- 2-i m dazol i n-2-yl) - &- thyI t hi o) net hyl ] ni coti nsiyy ngzdi e
. - 1) 1 EP 0 284 9 Bl 7.

Ver bi ndung nach Anspruch 2, napdi ch W

Sal ze und Ester davon. 95~~~~~ g1~~

2-(1-Acé yl - 4-i sopropyl - 4- et hyl - 5- oxo- 2-i m dazol i n-2-yi) - 6- ( hy-

dr oxynet hyl ) ni cot i nsaur eessi gnet hyl ester und

| sopr opyl ammr}]i um 8- (2-furyl)-2-(4-isopropyl -4-net hyl -

5- 0X0- 2-i m dazai i n- Z'Yééﬁliaca%li- nat. 5 & Verbindung nach Anspruch 1 der

Struktur, (111) is Cr-Ce.alkyl. Y e 110 .
. N 15, is U06HsNCOHR RBHO, CHIBA, CodM, CobE HATBND BHE ik NORiS EHJdoRReN
sind. 9. Verbindung naguHONSEN,BAJTobHIBRRDHT UKL UT . 20
( av y , 25 worin RL, R2, Yund Z we in Anspruch 1
beschri eben sind. 10. Verbi ndung nach Anspruch 1 der Struktur: J 30 (V)
y /35 2 72N-/GROCH 3
~~~~~~~~~~~~~ N NIRO worin y Yunq,ZvvieiQ: pruch 1-beschrieben
sind. 40 11. Verbi ndung nach Q_r_u_f,h 1 dér Struktur: 5
(V) r _ ﬁ(OCH3)z .
25 0
Ra is hydrogen,
~ % /lowerulkyl
—N=C
\lowerclkxl

35

C1-Gi2 alkyl optionally substituted with one of the following groups: C1-Cs alkoxy,
Ci-Cs alkylthio, halogen, hydroxyl, Cs3-Cs cycloalkyl, benzyloxy, fury], phenyi,
halophenyl, loweralkylphenyl, loweralkoxyphenyl, nitrophenyl, carboxyl, loweralkoxycar-
40 bonyl, cyano or triloweralkylammonium halide;
C3-Ci2 alkenyl optionally substituted with one of the following groups: C;-Cs alkoxy,
phenyl, halogen or loweralkoxycarbonyl or with two C1-Cz alkoxy groups or two halogen

groups;
Cs-Cs cycloalkyl optionally substituted with one or two C1-Cs alkyl groups;
45 Cs-Ci¢ alkynyl optionally substituted with one or two C1-Cs alkyl groups; or
a cation; '
Rs is hydrogen, hydroxyl, Cs-alkenyl, Cs-alkynyl or C;-Cs alky! optionally substituted with
one hydroxyi or one chlorine group;
B is H, COR: or SOzRs, provided that when B is CORs or SO2Rs; A is COOR; in which

50 Rz is other than H, or a cation, CHs or CN; W is O; and Y and Z are not alkylamino,
hydroxyl, or hydroxyloweralkyl;

R: is C1-Cy1 alkyl, chioromethyl or phenyl optionally substituted with one chloro, one nitro
or one methoxy group;
Rs is C1-Cs alkyl or phenyl optionally substituted with one methyl group;
55 w is O;
Rs is C1-Cq-alkyl or phenyl;
YandZ  are each hydrogen, halogen, Ci-Cs alkyl, C1-Cs hydroxyloweralkyl, C1-Cs alkoxy, Ci-Cs

alkylthio, formyl, phenoxy, Gi-C:+ haloalkyl, nitro, cyano, Ci-Cs alkylamino, di-Ci-Cs-
_ —_—

[y Waymm



N R~~~~~ 2. 50 worin Ri, R2, Yund Z wie in Anspruch 1 beschrieben

siznd. 55 EP 0 254 951 Bl sdr‘l1d1lll LErEp riii 112 3130 * C L
M S * 12. Verbi ndung nach Anspruc% T Struktur: (VI I) Y00
35 ZN N CONHC--CONH2 10

K2 worin R, R2, 1%owéralipshiro, WMOS-Ch N alkyisilényl; N difluoRsmiehky, € Bitibrametidxy, t 9,123-
Ver f ahren zur Bekanmétamgrosticxy\\bheme bbhallpfsuissawea aith ©he CLOT amgendc, dAxmenden
auf das Bl attwerk deaslogéhj anzen oder auf den Boden oder das Wasser,

ent hal tend Sanmen oder GuGestaighoot pfahched alkenyoxy aptionaliy \sabsfitued rvdth dneribittireed

w r ksaaren Menge ei néelogges:bi ndung der Struktur: i> 20 | * Y ~
A oder 1. C3-Cg siraight or brginched alkynyloxy optionallyOR@bstituted with one to three
~~~~~~~~~ H 25 halogens; 2
2 j~) 30 worin R CeGs staight or braoghpd gikenygtiaeliytsubstited with phenv'ccvc@ikom kyl

: or mﬁ:@ ogNEI\ COCHa
GENOT CHROOOH, 35 Cre staight o brachd Sy epionthy AErSIoE A Bipils CrF+ 10

X ' or1 to

, - 1OOCH3 oder myl optionally substutuggl wuﬂ( r%ﬁ )haI%gen or C1 -Cs alkoxy;

61 -G4 alkylcarbonyl optionally substituted with C1-C4 alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally substituted on nitrogen iwth C{-C> atkyl or Ci-
15 Cs alkoxy and on carbon with C1-C4 alkoxy or 1 to 3 halogens;
C1-C4 alkylcarbonyloxy optionally substituted with C1-C4 alkoxy or 1 to 3 halogens;
C1-Cq alkyl substituted with C1-Cs alkoxy, C1-Cs alkylthio, C1-Cs alkylamino, C1-Cs
dialkylamino, G;-C4 trialkylammonium or G;-Cs alkylcarbonyloxy;
U 2(or 3)-~furyl optionally substituted with halogen or C1-C3 alkyl;
20 2(or 3)-thienyl optionally substituted with halogen or G,-Cz alkyl;
N-methyl-2(or 3)-pyrrolyl;
hydroxy;
amino optionally substituted with C1-C4 alkoxy or C1-Cz alkyl and C:-Cs alkoxy;
2(or 4)-pyridyloxy optionally substituted with C1-Cs alkyl, trifluoromethyl or 1 or 2
25 halogens;
C1-Cs mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen
attached to the ring with C1-C> alkyl or C1-Cs alkoxy;
C1-Cs alkoxycarbonylamino, optionally substituted on nitrogen with C1-C> alkyl or
C1-Cy alkoxy;
\_/ %0 C1-Cs mono or dialkylaminocarbonyloxy;
Provided that at least one of Y and Z is:
C2-Cs straight or branched alkenyl optionally substituted with phenyl, C1-C, alkoxy
or 1 to 3 halogens;
C1-Cs straight or branched alkynyl optionally substituted with phenyl, C1-C, alkoxy
35 or 1 to 3 halogens;
Cs-Cs cycloalkyl optionally substituted with methyl, halogen or C1-Cs alkoxy;
C1-C4 alkylcarbonyl optionally substituted with C1-Cs alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally substituted on nitrogen with C,-Cz alkyl or C;-
G, alkoxy and on carbon with C1-C, alkoxy or 1 to 3 halogens;
40 Ci-Cs alkyl substituted with C1-Cy alkoxy, C1-Cs alkylthio, C1-Cs alkylamino, Ci-Cs dialkylamino,
C1-C4 trialkylammonium or C1-C; alkylcarbonyloxy;
2(or 3)-furyl optionally substituted with halogen or C1-Cs alkyl;
2(or 3)-thienyl optionally substituted with halogen or Ci-Cs alkyl;
N-methyl-2-(or 3)-pyrrolyl;
45 hydroxy;
amino optionally substituted with C1-Cs alkoxy, or C1-C2 alkyl and C1-C4 alkoxy; or
2(or 4)-pyridyloxy optionally substituted by Ci-Cs alkyl, trifluoromethyl or 1 to 2 halogens; and
C1-C+ mono or dialkylaminocarbonylamino, optionally substituted on the nitrogen attached to the
ring with C1-C> alkyl or C1-Cs alkoxy;
50 C1-Cs alkoxycarbonylamino, optionally substituted on nitrogen with C;-Cz alkyl or C1-Cs alkoxy;
Ci-Cs mono or dialkylaminocarbonyloxy;
Provided also that when Y is hydroxy, Z cannot be hydrogen;
the N-oxides thereof, provided that Rz cannot be unsaturated alkyl and Y and Z cannot be
alkylthioalkyl, alkylaminoalkyl, dialkylaminoatkyl, trialkylammoniumalkyl, amino, 2(or 4)-pyridyloxy, al-
55 koxyamino or unsaturated alkyl; -
the optical isomers thereof when Rs and Rz are not the sams;
the tautomers and geometeric isomers thereof; and
the acid addition salts thereof except when Rs is a salt forming cation.

- N O O ,




0 45 bedeutet, R3 Wasserstoff, Ni ederal kyl -N=C N ederal kyl 55
Cr,Cl1l2 - Al kyl, gagebenenfalls subst| tU| ert e| ner der nachstehenden
Gruppen Cl- Cs- Al koxy, C -C3-Al kyl t i 82548 Hydr oxyl ,

Ca- Ce- Cycl oal kyl, Benzyl oxy, Furyl, Phenyl HaI ogenphenyl

Ni eder al ky |1Q hﬁ I?ﬁékhod Ql‘:cgﬁﬁ"lﬁ El'é bﬁﬁ‘ny Wﬁp%lntrollmb tuﬁd%&t%ﬁ@%‘lant &E goes)hlpnsw%hpplym Eo ﬂe

254 951 Bi follage of said plants or to soil or water containing seeds or Bth &Q@éﬁs’ifh Y

Cyano oder Tr hduhiGhity sHokinb aMBIANG: URBAPRBERIVIFG the-3trdeturd: - A enyFJ gegebenenfal | s
substituiert mt einer der nachstehenden G uppen: C CB Al koxy, Phenyl,

Hal ogen gder Ni ederal koxycarbonyl oder mt zwei C -C3-Al koxy- gruppen oder
zwei Hal ogengruppen, 5 Cs-C6 - Cycl oal kyl ,

gegebenenfal | s substituiert mgtyei ner LA Ci - C3- Al kyl grup- pen;

Cs-Cir -Alkinyl, gegebenenfalls substituilertyymt einer oder zwei C,

- C3- Al kyl gruppen oder ein Kation bedeg-etii sserstoff, Hydroxyl,
Ca- Al ken¥l , Cs-Al ki nyl oder G -C4-Al kyl, g#geb l1's substitu- 10

lert mt einer Hydroxyl- oder einer Chlorgruppsd, Ruget; B H,
COR4 oder S021R5 bedeutet, mt der MaBgabe, dal nn COR4 oder SO21R5

i st; A COOR3 bedeutet, wobel Rs nicht Hist oddr e{in Kation, CH3 oder CN, W
0 |st und Y und Z ni cht Al kyl am no, Hydroxyl gder "Hydroxyni ederal kyl

bedeut en® R4 C, -G ,-Akyl, Chlornethyl oder Phenyl, gegebenenfalls
substituiert mt einer Chl or-, 15 ei ner Nitro- oder einer

Met hoxygr quewﬁ@Q@H}@.tW, R1 and Rz are as described in said claim 1, one of Y and Z represents hydrogen or
W, methyl and the other of Y and Z represents;
20 C2-Cs straight or branched alkenyl optionally substituted with phenyl, C1-C+ alkoxy or 1 to 3
halogens;
C2-C¢ straight or branched alkynyl optionally substituted with phenyl, C1-Cs alkoxy or 1 to 3
halogens;
C3-Cs cycloalkyl optionally substituted with methyl, halogen or C1-Cs4 alkoxy;
25 C1-Cs alkylcarbonyl optionally substituted with C;-Ca alkoxy or 1 to 3 halogens;
C1-Cs alkylcarbonylamino optionally substituted on nitrogen with Ci-Cz alkyl or C1-Cs alkoxy and
on carbon with C;-C; alkoxy or 1 to 3 halogens;
C1-C; alkyl substituted with C1-Cs alkoxy, Ci1-Cs alkylthio, C1-Cs alkylamino, C1-Cs dialkylamino,
. C1-C, trialkylammonium or C1-Cs alkylcarbonyloxy;
o/ 30 2(or 3)-furyl optionally substituted with halogen or C1-Cs alkyl;
2(or 3)-thienyl optionally substituted with halogen or C1-Cs alkyl;
N-methyl-2(or 3)-pyrrolyl;
hydroxy;
amino optionally substituted with C1-Cs alkoxy or C1-Cz alkyl and C1-Cs alkoxy;
85 2(or 4)-pyridyloxy optionally substituted with C,-C. alkyl, trifluoromethyl or 1 or 2 halogens;
C1-C: mono or dlalkylaminccarbonylamino, optionally substituted on the nitrogen attached to the
ring with C1-C2 alkyl or C-Cs alkoxy;
C1-Cs alkoxycarbonylamino, optionally substituted on nitrogen with C-Cz alkyl or C:-Cs alkoxy;
C1-Cs mono or dialkylaminocarbonyloxy;
40 the N-oxides thereof, provided that Rs cannot be unsaturated alkyl;
the optical isomers thereof when Ry and Rz are not the same;
the tautomers thereof, and
the acid addition salts thereof except when Rs is a cation.

b

45 Clalms for the following Contracting States : AT, ES

1. A process for the preparation of a compound having the structural formula

50

55
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R5 " ** ¢ O -C4-Akyl oder Phenyl, gogebenenfalls SUbStItUI ert mt einer

Met hyl gruppe darstellt, W C, -C4-Al kyl oder

Phenyl bedeutet, Y und Z jeweil EP\Ra}éegﬂBiff Hal ogen, G - Ce- Al kyl,

Ci - C4- Hydr oxyni 'ederal kyI CG-Crg-A koxy, C - 20

CO- Al kyl t hi %engr Qf‘e” & ing ﬁﬁ Lé{%{}ﬁ'a#d’# is dii'—ésré?raug@balaﬁnched alkenyl
tltu

G - C4- Al kyl g oo to @ nelledord] WhibrS bonppsasl oxidizing a

Di f1uor nEt h roxy fh tlcbrRbdiRd IkBQM?theltru&u%l #@muket 1 af | uor et hoxy, Phenyl,
gegebenenfal s substituiert mt einer G -C40-A kyl-, G -C4- Al koxy- oder

Hal ogengruppe; Ca-Cs gerad- oder verzweigtkettige Al kenyl oxygruppe,
gegebenenfal | s substituiert %_3 u mt ein bis drei

Hal ogenat onen; C3-Cs gerad- o Q Vel 4 ettige Al kinyloxygruppe,
gegebenenfal | s substituiert mt ein Bis drgi Hal ogenatonen; C2-Cs gerad-
oder verzwei gtkettige Al kenyl gruppe, ege | s @}Ibsti turert mt
Phenyl ;70 G - C4- Al koxy oder 1 bis 3 Hal X
C2- C6 gerad oder verzwei gtkettige AlKi nyI gru pe e&ébenenf alls
substituiert mt Phenyl, C -C4 -Al koxy oder “&Z 3 Hal ogenat onen; C3-C6
- Cycl oal kyl , gegebenenf aI | s substituiert mt t hylg Hal ogen oder G - C4-

Al koxy, C -C4 -Al kyl carbonyl, gegebenenfalls substituiert mt G -C4-Al koxy

oder 1is 3 35 Hal ogenat omen; G -C4 - Al kyl car bonyl ani no,
gegeb enenf al IhS S Sg aft ds. d& d kst vt fndah ég"d'ioxﬁe at a%le%t&yt'empéjﬁﬁre in the
G-C4-A koxy ;ﬂg g%:ﬁ[% i% tgraanmatcaﬁa E\iilg tlo MuSturdl formula

Hal ogenat orren onyl oxy, gegebenenf al | s substl tuiert mt

a \40 0- 4 koxy oder 1 bis 3 40 Hal ogenat onen; C, -Cs

i - CA- Al kyl thio, G -CA-Alkylam no,
um oder Cl -C4- Al kyl car bonyl oxy,
rt m Hal pgen oder Ci - C3- Al kyl,
| EqHaI ogen oder C,

-Al kyl, substituiert mt G - Q"{
G- 4-Dalkylamno, G -C4- Tr@

2(oder 3)-Furyl, gegebenenfalls subgtitui
2(oder 3)-Thienyl, gegebe- nenfalls ﬁs f

-Cs- Al kgl , N-Methyl-2(oder 3)-pyrrolyli 45 Hydr oxy;
Ami no, gegebenenfalls substituiert mt C -C4-M oder G -C2-Al kyl und
G -C4- : H Fe)

U 0 wherein Ry and Rq are as described above, reacting the carboxaldehyde compound with an appropriate

alkyl triphenylphosphonium halide compound in the presence of an alkali metal hydride, mineral oil and
dimethylsulfoxide to form a 5-alkenyl compound having the structural formula

y]:,;\j\/”‘ @

35

P
40 ' R.L
N
H
45 wherein Y is as described above, and reacting the 5-alkenyl compound with methy! lithium and carbon

dioxide in the presence of tetrahydrofuran.

2. A process for the preparatlon of 2-(+|sopropyl-4~methyl-5-oxo-2-|m|dazolm-2-yl)-5 {methoxymethyl)-
nicotinic acid which comprises reacting methyl 5-(bromomethyl)-2-(4-isopropyl-4-methyl-5-oxo-2-im-
50 idazolin-2-yl)nicotinate with potassium methoxide to form methyl 2-(4-isopropyi-4-methyl-5-oxo-2-im-
idazolin-2-yl)-5-(methoxymethyl)nicotinate, reacting the 5-(methoxymethyl)nicotinate with sodium hy-
droxide in the presence of methanol to form a 5-(methoxymethyl) nicotinic acid sait, and reacting the

acid salt with hydrochloric acid.

55

N,
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Al kéx‘y’; “2(oder 4)-Pyridyl oxy, gogebenenf alls substituiert mt G -C4-Al kyl,

Trifluornmethyl oder 1 oder 2 Hal og 5) ti‘ C -4
- Mono- oder Di al kyl am nocar bonyl am %E%a nenfalls substituiert am

Stickstoffatom das an den Ring gebunden ist mt C -C2-A kyl oder C,

- CA- Al KoXY patehtandpfuché! koxycarbonyl am no, gegebenenfalls substituiert am

Sti ckst of f phtertandphiiche fir 1igene Wéhragsitiatén - BESCA) LI OEY FR, GB, GRAT, LVPIMG se0der

Di al kyl am nocar bonyl oxy; sind, 55 mt der Ma~ gabe daB m ndest ens
el ner der ReSVemindunygdr Strukit : C2- Cs gerad- oder verzweigtkettige

Al kenyl gr uppe, gegebenenfalls substituiert m.t Phenyl, C -C4- Al koxy oder 1
bi s 3 Hal ogenatonen; C -Cs gerad- oder verzweigtkettige Al kinyl gruppe,

gegebenenfal | s sub§t|t rt mt Phenyl, C-C4- 98 0 254 951 Bi

I 11112111 1ilA 1Jl ]] 1*C L M S * OPR3 s 3

Hal ogenat onen; Ca- Es Q/c oal kyl, gogebononfalls iublstl t i ergg mt ?/Et hyl ,
X N

Hal ogen "&der C1-C. * : A kyl car bonyl ,
substituiert mt G -C4-A kgxy 1 bis 3 Hal ogenat
- Al kyl car bonyl am no, gegebepenf Zsubstituiert am Sti cks of f toRpnit G
-C2-Al kyl odor C, - 5 - Allkoxy und am Kohl enst of f at o
-C4- A ko%<y oder 1 bis 3 Hal ggen¥tonen; C, -C4. -Alkyl, substitWi ert mt C,
-C4A|koxy, C1 C4A|ky|th|o Cl -C4- Al kyl am no, C1 C4D|aIIyIamno
C - C4-Tri al kyl ammoni um odoy - C4- Al kyl car bonyl oxy, 2(odor 3)-Furyl,
gogebenenf all's substituierl }’nt Hal ogen odor Cl1 - C3-Al kyl ,( Pl bder

Thi enyl, gegebenenfalls substituiert mt Hal ogen odor Cl-C3-Al kyl,

%t hy 2o 2(oder 3)-pyrrolyl; 10 Hydr oxy; Am no, gegebenenfalls

substituiert mt Cl-C4-A koxy odor Cl-C2-Al kyl und Cl - CA- Al koxy; oder

2(oder 4)-Pyridyl oxy, gegebonenfalls substityert mt Cl-C4-Al kyl,
Trifluornethyl oder 1 bis 2 Hal ogegat uaNE l?l

2 , ! N—C—CN
"3
T,
0
N (111)

35

! N—C—CONH2
7 -

'-"\\N /——Tr |

50
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C,-C4 -Mono- oder Eialkylaninocarbonylanino gogebenenfal | s substituiert am
Sti ckstof fatom das t5 an de ? den ist mt C, -C2-Al kyl odor
C, -4 -Akoxy; -4 - AIkoxycarbony am no, gogebenenfalls substituiert am
Stickstoffatom mt Cl-C2-Al kyl odor C, -C4-Al koxy; C, -C4 -Mno- odor
Di al kyl am nocar bonyl oxy; mit der weiteren Maf gabe, daB wenn Y Hydroxy i st,
Z nicht Wasserstoff soin kann; 20 di e N-Oxi de davon, mt der
MaBgabe, daB Rs nicht ungesatti gt tiet und Y und Z nicht
Al kyl t hi oal kyl , Alkylaninoalk§+7115 -agdal kyl , Trial kyl ammoni umal kyl ,
Am no, s 2(oder 4)-Pyridyl oxy, Al K ' Qgesattlgtes Al kyl bedeut en
k6énnen und di e optischen |sonére "R und R2 nicht gloich sind;
di e taut omeren und geonetri schen INomer en NlaJon und di e Saureaddi tionssal ze
davon, mt der 25 Ausnahnme, wenn Ra ein sal zbil dendes Kation ist. 14.
Ver fahren zur Bekanpf ung unermﬁhschtéN)Pflanzenarten unf assend: Anwenden
auf da8 Blattwork der Pflanzen odor auf den Boden oder das Wasser,
ent hal tend Sanmen oder andere Fort pfl anzungsorgane davon, einer herbizid
wi rksamen Menge ei ner Verbi ndung der ruktur: 130 (1) Y ! A N 35
_ N of ~~~~~~~~me N 2B . WROwrinA B WR und R2 we in
Ansprugh 1 beschrieben sind, ei estgl Y und Z Wasserstoff oder
Met hyl bedeutet und die ander & Y. Wi eder gebon: Ca- C6 ger ad-
oder verzwei gtkettige Al kenyl gru pe ebengnfal | s substituiert mt
Phenyl Cl-CA- 45 Al koxy rs—o\HadOtfehat onen; C2-C6 gerad- oder
melgtkettlge Al ki nyl gruppe, géiebenenf%lkgssubstituiert mt Phenyl,

-20Al koxy oder 1 bis 3 Hal ogenat onen; C3- Cycl oal kyl, gegebenenfalls
substltU|ert mt Methyl, Hal ogen ode{VI})- C4- Al koxy, O -C4 -Al kyl carbonyl,
gegebenenfal | s substituiert mt C, -C4-Al koxy odor 1 bis 3 Hal ogenatonen;
50 C, -C4 - Al kyl carbonyl am no, gegebenenfalls substituiert am
Stickstoffatommt Cl-C2-Al kyl oder C,- C4-Al koxy und am Kohl enst of f at om
mt C,2-C4-Al koxy odor 1 bis 3 Halogena%Pnen

OR
Y 7 3
| .
. Z— ?l
S N ONH——?——CONHZ
R2
% (VIl)
worin .
Ri C1-Cs~Alkyl bedeutet,
40 Rz C1-C4-Alkyl bedeutst,
A COOR3;, CONHRs, CHO, CH>OH, COCHs, COCgHs, CN, CHz, CH=NOH, CH2COOH,

CONHOH, CHzCH2 COOH, CHRs OH,

e - ' DOCH3
—<N —-—1 oder COCH/C
o— _

ﬁ(OCH3)z
50 . ' 0
bedeutet,
Rs Wasserstoff,
55
[
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C, -C4 “Alkyl, substituiert mit G -C4-A koxy, G -C4-Al kylthio,

-CA- Al kyl am no, C, -C4-Dial kyl amn | aI kyl ammnl mﬁﬂl !m

Cl- C4- Al kyl car bonyl oxy, 2(oder 3)- %l?ré/:?“ gegebenenf allsis ” ”m, ,m
Hal ogen odor Cl -C3-Alkyl, 2(oder 3)-Thienyl, gegebenenfalls substi 't uiert*
mt Hal ogen oder G -C3-Alkyl, 55 N Met hyI 2(oder 3)-pyrrolyl; Hydroxy;"
Ani no, gegebenenfalls substituiert mt C, -CAiefexad¥yloder G - C2- Al kyl und

Cl -C4 - Al koxy; 2(oder 4)-Pyridyloxy, e%ebeﬁenf alls substituiert mt
C -G-AKkyl, Trifluornmethyl odor 1 oder EP 0 254 951 Bi

1 5.111111 il1 11111 11D1111 Hal ogenato E - Mono- oder
D al kyl am nocar bonyl am no, gegebenenfalls subs’t | ?w E¥E" am Sti ckst of f at om
das an den Ring gebunden ist, mt Cl -C2-A kyl oder C, -CA-Al koxy

- Al koxycar bonyl ani no, gelgeﬁ'en@hﬂ 9?99'@9"8%%?‘! ‘i"%’? ’E“t sinsr den naghstehendant G’HP
- C2- Al kyl oder s & fgg Ithlnga@gen_, m)qli Sﬁgﬁ,-(}ycloalkyl Benzyloxy, Fury he-

Di al kyl a@fi nocar bonyl o HG'PQ?" °él i 9;(1 ’;‘é’ mipdogpl %%B'@phﬁgkcﬁgm%l”ﬁe
ungesattigte Al kyl yapg gde!

ingesh ot ¢ A Tl Lk E;i- : %ﬂg i {}% : §|' ﬁg@% o R
Saur eaddi t i onssai ze da?)o °" ' 712 " gaer enn el n sa?eﬁg"t 2 ey

éno

endes Kat ion ist. Pateh
obhot g(l@oséﬁ%& L"a%s; QR S cﬁ&-mgﬁgrap

Ver f ahr € zur Herstell g e|n Strukturfornel 15

] R NHZ25 wrin R ug
Harstellen: und Y o neod%gli : %&&eﬁﬁ%@@ﬂ&&&ﬂ%ﬂﬁﬁdﬂ%&e%n Gl-coRrkyIghidon

U Rs Wasserstoff, Hydroxyl, Cs-Alkenyl, Cs-Alkinyl oder Ci-Cs-Alkyl, gegebenenfalls substitu-
20 jert mit einer Hydroxyl- oder einer Chlorgruppe bedeutet;
B H, COR: oder SO2Rs bedeutet, mit der MaBgabe, da8, wenn B COR. oder SOzRs ist; A

COOR; bedeutet, wobei Rs nicht H ist oder ein Kation, CHz oder CN; W O ist; und Y
und Z nicht Alkylamino, Hydroxyl oder Hydroxyniederalkyl bedeuten;

Rs C1-C11-Alkyl, Chlormethyl oder Phenyl, gegebenenfalls substituiert mit einer Chlor-,
25 einer Nitro-oder einer Methoxygruppe, bedeutet;

Rs C1-Cs-Alkyl oder Phenyl, gegebenenfalls substituiert mit einer Methylgruppe, darstelit,

w O ist,

Rs C1-Cy-Alkyl oder Phenyl bedeutst,

YundZ jewsils Wasserstoff, Halogen, C1-Cs-Alkyl, C1-Cs-Hydroxyniederalkyl, C1-Cs-Alkoxy, Ci-

_/ 30 Cs-Alkylthio, Phenoxy, C1-Cs-Halogenalkyl, Nitro, Cyano, C1-Cs-Alkylamino, Formyl, Di-
C1-Cs-niederalkylamino, GCi-Cs-Alkylsulfonyl, Difluormethoxy, Trifluormethoxy, 1,1,2,2-
Tetrafluorethoxy, Phenyl, gegebenenfalls substituiert mit einer Ci-Cs-Alkyl-, Ci-Cs-
Alkoxy- oder Halogengruppe;
Cs-Cs gerad- oder verzweigtkettige Alkenyloxygruppe, gegebenenfalls substituiert
35 mit ein bis drei Halogenatomen;
Cs-Cs gerad- oder verzweigtkettige Alkinyloxygruppe, gegebenenfalls substituiert
mit ein bis drei Halogenatomen;
C2-Cs gerad- oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit
Phenyl, C1-Cs-Alkoxy oder 1 bis 3 Halogenatomen;
40 C2-Cs gerad- oder verzweigtkettige Alkinylgruppe, gegebenenfalls substituiert mit
Phenyl, C1-Cs~Alkoxy mit 1 bis 3 Halogenatomen;
Cs-Ce¢ -Cycloalkyl, gegebenenfalls substituiert mit Methyl, Halogen oder Ci-Cs-
Alkoxy,
C1-Cs -Alkylcarbonyl, gegebenenfalis substituiert mit Ci-Cs-Alkoxy oder 1 bis 3
45 Halogenatomen;
Ci-Cs -Alkylcarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit Ci-
Cz-Alkyl oder Cq-Ci-Alkoxy und am Kohlenstoffatom mit Ci-Cs-Alkoxy oder 1 bis 3
Halogenatomen;
C1-Cs -Alkylcarbonyloxy, gegebenenfalls substituiert mit C1-Cs-Alkoxy oder 1 bis 3
50 Halogenatomen;
C1-Cs -Alkyl, substituiert mit C1-Cs-Alkoxy, Ci-Cs-Alkylthio, C1-Cs-Alkylamino, Ci-
Cs-Dialkylamino, C1-Cs-Trialkylammonium oder C1-Cs-Alkylcarbonyloxy, 2(oder 3)-Furyl,
gegebenenfalls substituiert mit Halogen oder C1-Cs-Alkyl, 2(oder 3)-Thienyl, gegebenen-
falls substituiert mit Halogen oder C1-Cs-Alkyl, N-Methyl-2(oder 3)-pyrrolyl;
&5 Hydroxy;
Amino, gegebenenfalis substituiert mit Ci-Cs-Alkoxy oder C1-C2-Alkyl und Ci-Ce-
Alkoxy;
2(oder 4)-Pyridyloxy, gegebenenfalls substituiert mit Ci-Cs-Alkyl, Trifluormethyl
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oder " ver zwei gt kettige Al kenyl gr uppe gegebenenfal | s substituiert mt
Phenyl% C, -C4-Al koxy oder 1 bis 22‘%4% £RB3t omen, bedeut et; unfassend
Oxi di eren ei ner Hydroxynet hyl verE| ndung der Strukturformel 30 HOCH2 H
O 40 worin R, und R2 wi e vorstehend beschrieben sind, mt _
Mangandi oxi d bei er bdshi oder 2@EIpgonatbrén; | N Gegenwart eines inerten organi schen
L~sungsmittel s zu ei nex-OcaManoaddde DydkyrminbdatbiondantiRl gSjebbrehflls- sdbettuied ahd
OCH NR 50 Stickstoffatom, das an den Ring gebunden ist mit C1-Cz-Alkyl oder Cy-C:MAlkoxy;

2 HwormR, und R2 w &€1\Cer-Akasyparhonylaedohgagetipesntalis sudbstitlisrcand Stiakstolfatom mit C;-
Car boxal dehydver bi nBaiy! ader C+-E5Alkoxyiei ner geei gnet en

Al kyl tri phenyl phosphorét Gatidinerpdai Riglidantinaseibongloimsi®kgenwar t - ei nes

Al kal i netal i h- ydrids m"l\ﬂeh@?ﬁﬂ?‘lﬂ @BMG{WWP?%BM@S(WM Zigt: ei ner

5- Al kenyl ver bi ndung dée t geragh qrler wrsyeiatkatiigp Alkenpigruppergepshienggifalls substituiert mit

0 °&6¥E&bﬂ%ﬁ&”ﬂ%@%ﬂ?%‘b t und Unset d
I5I XI k/en;: ngbﬁnégngp %/%Zﬁt P(;ﬁ mﬂﬁﬁﬂﬁ%ﬁh e:g%e{qgweng@@év?%ﬁwgf@wner
hydr of Iy ;
et ranydrof uran, 2. SRLIIECABH! AR P NerH,H9rer s OB

ni coti nsgure, unf asse nﬁq ﬂ)g V%g s s iert mit G1-Cas-Alkoxy oder 1 bis 3
5-(Br get hyl ) - 2- (4H;| IRy SM Tbegen{)ago |tl#'ne dazto 4A£< y bis
yl') - ni coti nsaur enet hyld?%l eA"(ma;bOlk%Iﬂil Bi¥reshs Zlbstituiert am Stickstoftatom mit Cs-
2- (4-1 sopropyl - 4- met/ipkyl 2a6%6)- (Z-AIWZ A KénidHstotiatom mit C1-Cs-Alkoxy oder 1 bis 3
(met hoxymet hyl ) ni cokasyerasAet hyl ester, Unsetzen des
- (Met hoxynet hyl ) ni cOtChCs aAlky: &abstum@rt Mitt C,MA tAoxy, CHEY-Ak@ikiodCi-0s-AIRGHMGALE- vOn
hamol zu ei nem 5C4{-DislkyEeminorei-CyTrialkylanthoniudl ddecsat,ZAlkyIREbAABRYL, 2@d6r GRFung,aur en
Sal zes mit Sal zsgur gegel®@entfalls substituiert mit Halogen oder Ci-Cs-Alkyl, 2(oder 3)-Thienyl, gegebenen-
falls substituiert mit Halogen oder C;-Cs-Alkyl, N-Methyl-2(oder 3)-pyrrolyl;
Hydroxy;
Amino, gegebenenfalls substituiert mit Ci-Cs-Alkoxy oder Ci-Cz-Alkyl und C;-Cs-
25 Alkoxy; oder
2(oder 4)-Pyridyloxy, gegebenenfails substituiert mit Ci-Cs-Alkyl, Trifluormethyl
oder 1 bis 2 Halogenatomen; und
Ci-C: -Mono- oder Dialkylaminocarbonylamino, gegebenenfalls substituiert am
_ Stickstoffatom, das an dem Ring gebunden ist mit C;-Cz-Alkyl oder Ci-Cs-Alkoxy;
\ 30 C1-Cs -Alkoxycarbonylamino, gegebenentfalls substitulert am Stickstoffatom, mit C1-
C2-Alkyl oder C;-Cs-Alkoxy;
C1-Cs -Mono- oder Dialkylaminocarbonyloxy;
mit der weiteren MaBgabe, daB wenn Y Hydroxy ist Z nicht Wasserstoff sein kann;
die N-Oxide davon, mit der MaBgabe, daB Rs nicht ungeséttigtes Alkyl bedeutet und
35 Y und Z nicht Alkylthioalkyl, Alkylaminoalkyl, Dialkylaminoalkyl, Trialkylammoniumalkyl,
Amino, 2(oder 4)-Pyridyloxy, Alkoxyamino oder eine ungeséttigte Alkylgruppe bedeuten
k6nnen und die optischen Isomeren davon, wenn Ry und Rz nicht gleich sind;
die tautomeren und geometrischen Isomeren davon und die S#ureadditionssalze
davon, mit der Ausnahme, wenn Rj ein salzbildendes Kation ist.

2. Verbindung nach Anspruch 1 der Strulct_ur:

(1) Yf»ﬁ

45 . 1
= J\/
: /d

50 I |

worin A, B, W, Ry, Ré. Y und Z wie in Anspruch 1 beschrieben sind.
55 :
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25‘3'0‘ 35 40 45 50 55 101 EP 0 254 951 Bl Revendi catl ons Revendi catl ons

pour les Etats contractants sul va ' , LI, DE, FR, @GB, &R IT, LU,
NL, SE 1. Conposes de structure: gpiozﬁﬁmgi'

Y OCR3 Z O~~~ 10 N
N w 3. Verbindung nach Anspruch 2 &dr seuktar:~W 15 (1)
(11) 20 y - 295 D

2 30 (111) 35 y | N-C - CONH2 40
_ (1) Y—7 A
5 L/
Z—\ _
N /N\<‘z
| | “R

’ N
B W

1
2

worin A, B, W, Ry und Rz wie in Anspruch 1 beschriesben sind, einer der Reste Y und Z
15 Wasserstoff oder Methyl bedeutst und die anderen Reste Y und Z wiedergeben:
C2-Cs gerad- oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit Phenyl, C1-Cs-
Alkoxy oder 1 bis 3 Halogenatomen,
C2-Cs gerad- oder verzweigtkettige Alkinylgruppe, gegebenenfalls substituiert mit Phenyl, C1-Cs-
Alkoxy oder 1 bis 3 Halogenatomen;

e 20 Cs-Cs -Cycloalkyl, gegebenentalls substituiert mit Methyl, Halogen oder C1-Cs-Alkoxy,
Ci-Cs -Alkylcarbonyl, gegebenentalls substituiert mit C1-Cs+-Alkoxy oder 1 bis 3 Halogenatomen;
C1-Cs -Alkylcarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit C1-C2-Alkyl oder C-
Cs-Alkoxy und am Kohlenstoffatom mit C1-Cs-Alkoxy oder 1 bis 3 Halogenatomen;
C1-Cs -Alkyl, substituiert mit C1-Cs-Alkoxy, C1-Cs-Alkylthio, C1-Cs-Alkylamino, C1-Cs-Dialkylamino,
25 C1-Cs-Trialkylammonium oder C;-Cs-Alkylcarbonyloxy, 2(oder 3)-Furyl, gegebenenfalls substituiert mit
Halogen oder C1-Cs-Alkyl, 2(oder 3)-Thienyl, gegebenenfalls substituiert mit Halogen oder C1-Ca-Alkyl,
N-Methyl-2(oder 3)-pyrrolyl;
Hydroxy;
Amino, gegebenenifalls substituiert mit C;-Cs-Alkoxy oder C1-C2-Alkyl und C1-Cs-Alkoxy;
U 30 2(oder 4)-Pyridyloxy, gegebenenfalls substituiert mit Ci-Cs-Alkyl, Trifluormethyl oder 1 oder 2
Halogenatomen; ’

C1-Cs -Mono- oder Dialkylaminocarbonylamino, gegebenenfalls substituiert am Stickstoffatom, das
an den Ring gebunden ist mit C1-C2-Alkyl oder C1-Cq-Alkoxy;
C1-Cs -Alkoxycarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit C,-C-Akyl oder
35 C1-Cs-Alkoxy; )
C1-Cs -Mono- oder Dialkylaminocarbonyloxy;
die N-Oxide davon, mit der MaBgabe, daB8 Rs keine ungeséttigte Alkylgruppe bedeutet, die
optischen Isomeren davon,wenn R; und Rz nicht dieselben sind;
die tautomeren und geometrischen Isomeren davon und die SHureadditionssaize davon, mit der
40 Ausnahme, wenn R ein salzbildendes Kation ist.

4. Verbindung nach Anspruch 2, némlich 5-lsopropenyl-2-(4-isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-
nicotinséure und die Salze und Ester davon.

45 5. Verbindung nach Anspruch 2, nimlich 2-(4-Isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5-(methoxyme-
thyl)-nicotinséure oder-die Ester oder Salze davon.

6. Verbindung nach Anspruch 2, némlich 2-(4-Isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-5-styrylnicotin-

siure, 2-(4-Isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-5-propenylnicotinsiure, 5-Acetyl-2-(4-isopropyl-

50 4-methyl-5-ox0-2-imidazolin-2-yl)nicotinséiure, 5-Acetyl-2-(4-isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-

6-methylinicotinséure, 2-(4-Isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-5-[{methyithio)methyl]-

nicotinsiure, 6-(2-Furyl)-2-(4-isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)nicotinséure, 2-(4-Isopropyl-4-

methyl-5-oxo-2-imidazolin-2-yl)-6-(2-thienyl)nicotinsdure, 2-(4-Isopropyl-4-methyl-5-oxo-2-imidazolin-2-

yl)-6-(2-thienyl)-nicotinsaure,  2-(4-Isopropyl-4-methyl-5-oxo-2-imdazolin-2-yl)-5-(3-thienyl)nicotinsiure,

55 1,6-Dihydro-2-(4-isopropyl-4-methyl-5-oxo0-2-imdazolin-2-yl)-8-oxynicotinsure und 2-(4-Isopropyl-4-me-
thyi-5-ox0-2-imidazolin-2-yl)-6-[(methylthio)methyl]nicotinséiure und die Salze und Ester davon.
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y eONH ---ONH2 20 R2 (MI1) 25 00 111 est un groupe alkyle en Cl-C4 R2

est un groWgeindunlyynaeh ARpiGch 2,Gdimlich 2-(1-Acetyl-4asobropP@ibthy BN mid42bla-2-BH2 R,

COCH3, COCeidsymettiy)nidotiisiurédssigrméBiylestaiHafaOBbhrogyrammoiin-6-(2-furyl)-2-(4-isopropyl-4-rh&tAfiHOH,
COCH  ( OCHB) 2

CH2 CH2 COCHS-oH-Ry@leizolin-S@R@bolirét. 3]
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8. Verbindung nach Anspruéh 1 der Struktur:

(III) Y

ou

worin R, Rz, Y und Z wie in Anspruch 1 beschrieben sind.

9. Verbindung nach Anspruch 1 der Struktur:

(Iv) . YoV

—\
N

1

N—C—CONH,

— |
::Rz

worin Ry, Rz, Y und Z wie in Anspruch 1 beschrieben sind.

10. Verbindung nach Anspruch 1 der Struktur:

(v) Yy”’ 1
: Z—\ ,I—_L R2
N N Ol

worin Ry, Rz, Y und Z wie in Anspruch 1 beschrisben sind.

11. Verbindung nach Anspruch 1 der Struktur:

(vi) Y
z

‘el

N

Nl_f

D /——\\N TR}

R2

worin Ry, Rz, Y und Z wie in Anspruch 1 beschrieben sind.
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40 R3 est un atone d' hydrogbne, un groups /alLkyle infdrieur 45
-N=C \atkyle inf rieur un groupe aJ 4 ggagﬂ -Cl2 facultativenent

EUb?:%I t gleksr'?ﬁi gneﬁea %gouﬁglso;uh\(;anhydr oxyl e, cycl' lmllujllualﬂ"u mlﬂm

benzy- | oxya, Vekbindhr@ nadW¥eRdriéh 1 dabr@@rophenyl e, (al kyl" i Af ~ti éhr)phenyl e,
(al coxy inferieur)phenyle, nitrophényle, carboxyle, (alcoxy infefieur)
carbonyl e, cyano ou hal ogenure de tri(alk abkéur) anmoni un  un groupe
al c~nyle en C3-Cl12 facul {8izyenent st avec Un des groupes suivants
55 5 al coxy en C1-C3, pHdnyhie, hal og=zno ou (al coxy

i nf6rieur)carbonyle ou avec deux grou Xy en CRI-C3 ou deux groupes
hal ogeno; un groupe cycl oal kyl e en C3-C6 fNacu ve stitu6 avec un
ou deux groupes alkyle en G -Ca; 103 tBiw _JCdNH) Hil|111] !
1111 11 11 |1 1 EP 0 254 951 Bl un groupe aIcynyI% en C3-Cl6
facul t atf venment substitue avec un ou deux groupes alwﬂ een C-Ca; ouun
cation; R6 est un atone d' hydrogene, un groupe hydroxyle, alceébnyle en
C3, alcynyle en C3 -C4 facul tativenent

substitu6 avec Uﬁm gﬁpe hﬁﬁ?g%@'%Aﬁﬁmah1a?g58§méw oro; B est H CORM

ou SO2R3,  $OURMHSuY BordM ervaiEn Iﬂﬁﬁg lﬁge:% fthsseld Rhweride bas Sk dRarn Q!
R3 est autre ﬁﬁiﬂo&i’ﬂ azmiegf %n%eﬂ Q)de Wakser; nthaltﬂcﬁ@dn{en Qder :ﬁ&er:%jk :lsa%zdﬁssor?da i 2%

pas un gr oup&iaginksiter RrbId wikéathéwiidngo Gikbr Xrﬂuh&l?ﬁg katdugur! Nferieur;
un groupe alkyle en C -C, chloronethyle ou phenyle facultatlvenent

substitue avec 10 un groupe chloro, un groupe nitro ou un
gﬁedpe ﬁethoxy;I y '

Y—17 A oder 11. OR3
|
N ’\r/N
25 R
N 2
| W
B
o w
worin ]
Ry C1-C+-Alkyl bedsutet,
Rz C1-Cs-Alkyl bedeutet,
A COORs, CONHRs, CHO, CH20H, COCHz, COCsHs, CN, CHs, CH=NOH, CH>2COOH,
35 CONHOH, CH2CH2COOH, CHRs OH,
e ' /COOCH3
_ _ —<N oder COCH
40 O0—J |
ﬁ(OCH3)2
45
bedeutet,
Rs Wasserstoff,
50 Niederalkyl
/
-N=C
\
Niederalkyl

55
C1-C12 -Alkyl, gegebenenfalls substituiert mit einer der nachstehenden Gruppen:

C1-Cs-Alkoxy, C1~Cs-Alkylthio, Halogen, Hydroxyl, Ca-Cs-Cycloalkyl, Benzyloxy, Furyl,

Phenyl, Halogenphenyl, Niederalkylphenyl, Niederalkoxyphenyl, Nitrophenyl, Carboxyl,
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R5'  est un groupe al kyle en C, -C4G ou phenyl etfacul tative \“REW ue
avec un groupe m-thyle; W est un g m
-C4 ou phenyle; 15 'Y et Z Eﬁ?g’;ﬁ‘ﬁgaun un atone am ot uh
groupe hal ogeno, alkyle en C,-Ce, hydroxyal ky- le inf~rielr ‘en G - Cs,

al coxy en G -C6, akisyerdMdiyRarBshyCEydnd odeP M MIkyIddhPARRRREND | € en C - ca,
nitro, cyano, al Kyl amceg:£mieHyl, gbdeberentaiRlsubstituldit (il dinét ddr MEEREbIRMEen Eudpen:- C4)
am no, al kyl sul f onyCeCeAkdy, Phé, Helbgeh basraNiaolamesycariony fotist GRIOARE ¢ 0CLYAlkoxy-
1,1, 2, 2-tetraf | uor ogrudpex ydeoeweb Haopphgrugpacul t at i venent substitue avec un
groupé al kyl e en Cl- C#;-CalGyolegikyb gegsbene@diisGubsiidiert mit einer oder zwei C1-Cahleggra®; un
groupe al cenyl oxy ePPnC3-Ca droit ou ramfie facultativenent substitu4 avec
un a trois groupes halCe§endkingngegetengndalis substitjeroniy eieer oB3-z@si Qitﬂs-tﬁdkylompweam fie
facul tativenent subef ¥R atigR/eedewiet ¢ r 0i s gr oupes hal ogdno;
un gr ?gupe al enyl e FF%Q*%‘;HP’&'F lg;ggzﬂg%ﬁﬁmg;fﬁ%gug? kv'eﬂﬁézheagfﬁgszq:t:% avec

e o roupe
ooba DT oy ”é r Tq Vg O%WSQ’tchﬁﬁe's“aOec un
groupe al cynyl e en e e wog & & it o
groupe phenyi e ou mo %gwoﬂe bt updh
g oupe cycl o kyl © @i (hn idepé § §§ne 'i* ﬁ,ﬁn B 4o Blor,
nbt hyjse, 30 einer Nltl’O-Od groap C yc4€n
C, -C4)carbogyle fagud, I&ﬁnﬁmlyl% eTanfS s%l}{ﬁﬁlleH %ltgfegmwdr@ﬁé&r& It,
ou un a troiw group@st, haI ogeno; un groupe (a onyl'dm no
facul tati vermnt sube.t-mtmmdéfpﬂenﬁsgaeﬁetavec un groupe alkyle en G -C2 ou
| coxy en Clvuid4 etjowsils WassoRiif 0HabGera CH-Cs -AiRyl, 0t: QB My didkyniddetaliaR C1-Gs-Alkoxy, Ci-
in/O 20- CG ou un a tCeAlyitigs, Fapgt Phenbryg €130;-HalsyesHIKpL Ritro,(GYakay I -6 Afleylamino, Di-
- CQ) car bonyl oxy f ac@iFG.aicderalkytamiinas W< {AlkidSulfonyE COIUBrm@Bthoxyp TrifdoRdmoxe N, 103,2- - Cs
ou un a trois grouptYafiverethgenGhenyln oggeberpefalisl upbtituie mE, cineC@: S041AHd/k,t CEC,AVEC
un groupe al coxy enhlkoxy--odsr Halogdogruprei o en G -C,, alkylanino en G -4,
di (al kyl en C, - &) anfnbe gerpg- Q§! Zwenfk@tlge- RiBpylonygmppremgegebshenfalls substituiert
(al kyﬂs en ¢ -04) e ﬂﬁh'?ﬁl@ VGrzVe ﬁtg 2 Rllﬁlmﬁox;;r:ljprp)e/l geegfetiaaecr;\lejr!f;[llgtsl l;/sﬁtTearT t

s Ul 1]

substitu6 avec un gmltelpblsdrel Ha?cﬁggmm,g twee

C2-Cs gerad- oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit
. Phenyl, C,-C4-Alkoxy oder 1 bis 3 Halogenatomen;
\_/ @0 Cz2-Cs gerad- oder verzweigtkettige Alkinylgruppe, gegebenenfalls substituiert mit
Phenyl, C1-C4-Alkoxy oder 1 bis 3 Halogenatomen;
Cs-C¢ -Cycloalkyl, gegebenenfalls substituiert mit Methyl, Halogen oder C;-Cs-
Alkoxy,
C1-Cs -Alkylcarbonyl, gegebenenfalls substituiert mit Ci-Cs-Alkoxy oder 1 bis 3
35 Halogenatomen;
Ci-Cs -Alkylcarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit G-
Cz-Alkyl oder Ci-Cs-Alkoxy und am Kohlenstoffatom mit Ci-C4-Alkoxy oder 1 bis 3
Halogenatomen;
C1-Cs -Alkylcarbonyloxy, gegebenentfalls substituiert mit C1-Cs-Alkoxy oder 1 bis 3
40 Halogenatomen;
C1-Cs -Alkyl, substituiert mit C, -C4-Alkoxy, C1-Cs-Alkylthio, C1-Cs-Alkylamino, Ci-
Cs-Dialkylamino, C1-Cs-Trialkylammonium oder C;-Cs-Alkylcarbonyloxy, 2(oder 3)-Furyl,
gegebenenfalls substituiert mit Halogen oder Ci-Cs-Alkyl, 2(oder 3)-Thienyl, gegebe-
nenfalls substituiert mit Halogen oder C1-Cs-Alkyl, N-Methyl-2(cder 3)-pyrrolyl;
45 Hydroxy; _
Amino, gegebenenfalls substituiert mit Ci-Cy-Alkoxy oder Ci-Cz-Alkyl und C;-Cs-
Alkoxy;
2(oder 4)-Pyridyloxy, gegebenenfalls substituiert mit Ci-Cq-Alkyl, Trifluormethyl
oder 1 oder 2 Halogenatomen;
50 C1-Cs -Mono- oder Dlalkylammocarbonylammo, gegebenenfalls substituiert am
Stickstoffatom, das an den Ring gebunden ist mit C, -Cz2-Alkyl oder C-Cq-Alkoxy;
C1-Cs -Alkoxycarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit Cy-
C2-Alkyl oder C1-Cs-Alkoxy;
C1-C+ -Mono- oder Dialkylaminocarbonyloxy; sind,
55 mit der MaBgabe, daB mindestens einer der Reste Y und Z ist:
C2-Cs gerad- oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit Phenyl, Ci-Cs-
Alkoxy oder 1 bis 3 Halogenatomen;
Ci1-Cs gerad- oder verzweigtkettige Alkinylgruppe, gegebenentalls substituiert mit Phenyl, Cs-Cs-
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en C-Ca; un groupe 2(ou 3)-thienyle facultativenent su[ | un
groupe' hal ogeno ou al kyle en C, -Ga; - iﬂwmﬁ ﬁﬁg’

N-net hyl -2(ou 3)-pyrrolyle; un gr(%poeéﬁyﬁﬁo%gy; un group l,, J M LI"I!II
facul tativenent substitue avec un groupe alcoxy en C, -C4, alkyle en C1 -2
ou al coxy ercky m®1 b3 HalogehRBmed; OU 4) - pyri dyl oxy facul tativenment substitue
avec un groupecatkCyélodhil, §agebenbrifalls substituiert mit Methyl, Hatbgénloder G1FGs oy EL hyl € ou
un ou deux gr oapes-Akgldispaingegebandfallsisubstittisnanit © C.cAlon) dtgt 1 Big 3 Balogenatomen;

- C4) am nocar bofiyCaikgloarbanglerhing igegeberenttllssulstituiett am Stickstoffitan mit €14Co-AlbyladerdSic| e
avec urs gr oupeiliakkynd @amdiohi@istoff@im mit CaiCe-dikgxyederQ, bis Ddglogamataneniupe (al coxy en
C, - CQ car bonyFafnrAtkyl. substiivieramit CefieAlkoxy. B sG: rAllyithio, Surs-Alkglangjne: CarfeBialitaminooupe
al kyl e en ClC1=GIrigkylagmopiug oder @104:@!cargqyyloxy, 2(oder 3)-Furyl, gegebenqufgligsubslittertfath o-
ou di (al kyl Halpaen oder-gy Gaviliyh 2forer Hrihienyly gegebanentalis sehstiuiert Bit HgloganioAy GurPstlivly et
de Z soit: LNTMQ#(IH%E dor A eEYF e en C2-Ce droit ou ranifi6 facul tativement

et ot LA g At bl

104 ,
254 951 61 yg, GLdlipe, GhY YRy PECHIEISCME "Ou Ay i ™S PafTeheit”

T M % i ‘Tacul rative
substi t ue avecclp, Qidibife ﬁ%tnﬁ.o% %@%ﬁ&é & Stontalle bR off SibiRioRatdHh, WP ES
hal ogeng; Uny,Qe RRG gébifdeR £ CERIkfroadre, - gﬁ f,&'at I'venment substitub avec un
groupe net hyl eg, BALAGRRAbEHIaRING CeYetBRbntalls Sdbstitelert am Stickstoffatom, mit C1-C,-Aly SHePUPE
(al kyl en C c,=¢4mearbonyl e facultativenent substitue avec un groupe al coxy
en C, -C4 ou ug;-& iMonb-SdgDMIGRMInGAIBEMAR, un groupe (al kyl en
Ci - C4) car bony| miideaveitéren isghiey @:8®eiin B Hifidxly ist) @ rfcHt WhssérEtort Sintkaai
\-/ 20 die N-Oxide davon, mit der MaBgabe, daB Ra nicht ungesittigtes Alkyl bedeutet und Y und Z nicht
Alkyithioalkyl, Alkylaminoalkyl, Dialkylaminoalkyl, Trialkylammoniumalkyl, Amino, 2(oder 4)-Pyridyloxy,
Alkoxyamino oder ungeséttigtes Alkyl bedeuten kdnnen und die optischen Isomeren davon, wenn Ry
und Rz nicht gleich sind;
_ die tautomeren und geometrischen Isomeren davon und die SHureadditionssalze davon, mit der
25 Ausnahme, wenn Rs ein salzbildendes Kation ist.

14. Verfahren zur Bekéimpfung unerwiinschier Pflanzenarten, umfassend: Anwenden auf das Blattwerk der
Pflanzen oder auf den Boden oder das Wasser, enthaltend Samen oder andere Foripflanzungsorgane
davon, einer herbizid wirksamen Menge einer Verbindung der Struktur:

\_/ 30
(1) Y—7 A
b
I\
35 NL?N\/RI
I ™
2
'
g ¥
40

worin A, B, W, Ry und Rz wie in Anspruch 1 beschrieben sind, einer der Reste Y und Z
Wasserstoff oder Methyl bedeutet und die anderen Reste Y und Z wiedergeben:
C2-Cs gerad- oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit Phenyl, C1-Cs-
45 Alkoxy oder 1 bis 3 Halogenatomen;
C2-Cs gerad- oder verzweigtkettige Alkinylgruppe, gegebenenfalls substituiert mit Phenyl, Ci-Cs-
Alkoxy oder 1 bis 3 Halogenatomen;
Cs-Cs -Cycloalkyl, gegebenenfalls substituiert mit Methyl, Halogen oder C;-Cs-Alkoxy,
C1-Cs -Alkylcarbonyl, gegebenenfalls substituiert mit C,-Cs-Alkoxy oder 1 bis 3 Halogenatomen;
50 C1-Cs -Alkylcarbonylamino, gegebenenfalls substituiert am Stickstoffatom mit C1-C2-Alkyl oder C:-
Ci-Alkoxy und am Kohlenstoffatom mit Ci-Cs-Alkoxy oder 1 bis 3 Halogenatomen;
C1-Cs -Alkyl, substituiert mit C1-Cy-Alkoxy, Ci-Cs-Alkyithio, Ci-Cs-Alkylamino, Cy-Cs-Dialkylamino,
C1-Cy-Trialkylammonium oder C1-Cs-Alkylcarbonyloxy, 2{oder 3)-Furyl, gegebenenfalls substituiert mit
Halogen oder Gi-Cs-Alkyl, 2(oder 3)-Thienyl, gegebenenfalls substituiert mit Halogen oder Ci-Cs-Alkyl,
55 N-Methyl-2(oder 3)-pyrrolyl;
Hydroxy; _
Amino, gegebenenfalls substitulert mit G -Cs-Alkoxy oder C;-C2-Alkyl und C;-Cy-Alkoxy;
2(oder 4)-Pyridyloxy, gegebenenfalls substituiert mit Ci-Cs-Alkyl, Trifluormethyl oder 1 oder 2
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un groupe alkyle en G -C02 ou alcoxy en Ci-C4 et sur |le carbone avec un

groupe ,al coxy en C, -C4 ou un a trois gro es hal og6no; t :

un groupe al kyl e en Cl-C4 subst i tER:0 884181 gr oupe al cox ﬂummmm ",’””m

alkylthio en G -C4, alkylamno en G -C4, di(alkyl en C1L*C4y am mo, s =

tri(al kyl qn S lﬁ%gﬁf\ammni umou (alkyl en G -C4) carbonyl oxy; un groupe
n

2(ou 3)-fur Baéd'erv G%@tmm%ggéon}agéﬁﬁo he fgl\‘alﬁrhsﬁ?%ﬁ@fn% gﬁg{ga | \/eﬁ%ﬁ[ ©

en C1-C3; 73
den Rin ebundenl tC1-
subst i tu6_avee, un Alorlin Hereéu Wbl S-S0 QIR Aty oder
N- ndt hy| -2(@1uc43)|k ; un groupe hydroxy;, un groupe am no
facul tati verre@';.c§%gwdgﬁg,mgﬁ,m%¢gﬁmpe al coxy en G -C4, alkyle en 20
Cl-C2 ou al coxiy Oxife dbvbn, MR doF MaBdbe, (e Fb) kdier irdysatigls AIRIgAphA thielEateE Ndie
substitu6 aspascheiIsdersaRiavon) weyth B: érdl Finicht digdelbah sindj T | uor onbt hyl e ou un ou
deux groupes HgialTagorkién davonund djpeSitmadditiordsalaideh kijtier Adsnahme, wenn Rs ein salzbild-
C - C4)am nosneesdcationl istmi no facul tati venent substitu6 sur |'azote fixe au
cycle avec un groupe alkyle en G -C2 ou alcoxy en 1-C 4; 25
un gr oup®atentapsprijchefirdpigerde)Uertragastoatemi AGES acul t at i venent substitue sur
| * azote avec un groupe alkyle en G -C2 ou alcoxy en G -C; un groupe nono-
ou di (al Ry| Vesahren zur @'ﬁﬂh’l’%ﬂ@?&?’ﬁb’ﬁ‘}}{"@)ﬁ?{ Strgdsiemebser ve egal enent que, | orsque
Y est '@n groupe hydroxy, Z ne soit pas un atonme d' hydrogbne; 30
| eurs N-oxydes, sous rdserve e soit pas un groupe al kyle insatur6
et Y et Z ne soient pas un grou al k§l t hi oal kyl e, al kyl am noal kyl e,
di al kyl am noal kyl e, trial kyl am am nR 2(ou 4)-pyridyl oxy,
akwxyzgm' no ou al kyl e insature; ques lorsque R et R2 ne
sont pas identiques; |eurs tautoneres et urs i{sofferes géonbtri ques; et 35
| eurs sels d'addition d' acides, sauf |or st un cation formant un
sel. 2. Conposes selon | a revendication @ structure: 40
) 2 2' 45

25

ayant

worin Ry und Rz jewsils unabh#ingig voneinander C1-Cs-Alkyl darstellen; und Y eine C»-C; gerad-
oder verzweigtkettige Alkenylgruppe, gegebenenfalls substituiert mit Phenyl, C1-Cs-Alkoxy oder 1 bis 3
Halogenatomen, bedeutet; umfassend Oxidieren einer Hydroxymethylverbindung der Sirukturformel

HOCHZ /
\ R 1
35 _ Ry
N
40 worin Ry und Rz wie vorstehend beschrieben sind, mit Mangandioxid bei erhShter Temperatur in
Gegenwart eines inerten organischen L8sungsmittels zu einer Carboxaldehydverbindung der Struktur-
formel
“®  OCH A
. N l /N Ry
R2
50 N
. H o

worin Ry und Rz wie vorstehend beschrieben sind, Umsetzen der Carboxaldehydverbindung mit
55 einer geeigneten Alkyltriphenylphosphoniumhalogenidverbindung in Gegenwart eines Alkalimetallih-
ydrids, MineralSls und Dimethylsulfoxid zu einer 5-Alkenylverbindung der Strukturformel
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BW50 ° d , B, : "t dans | a
revendi cation 1. 55 EP 0 254 9%}‘ Bi 3 Conpos6s seI on I on 2
de structure: 5 (1) Y °¥54|ﬁ§§;|§‘10 dans I @\&“ m
R2 sont comme decrit dans | a revendication 1, un de Y ent e* un 15
atone d' hydrogene ou un groupe nethyle et |’ autre de Y &t fZ represente un
groupe alcenyle en C2-CE droit wu ramfi6 facultativenment substitu6 avec un
groupe phényl e ou alcoxy en C, - A trois groupes hal ogeno; un
groupe alcynyle en C2-Cr ‘droit oufram flle facultativenment substitue avec un
groupe sphényl e ou al coxy en Cl-CA4 "8y es hal ogéno; 20
un groupe cycl oal kyle en Ca-Cs facul tativemgnt subSHN4 u6 avec un groupe
met hyl e, hal ogeno ou al coxy en C,-C4; un gr¥ | kyl en C -C4)carbonyl e
facul tati vement substitue avec un groupe aflcoxy enoC -C4 ou un & trois
groupes hal ogdno un groupe (alkyl en C, - C4)car bonyl am no facul tati venent
substi U6 sur |'azote avec un groupe 25 al kyle en C1-C2 Qu al coxy en
Ci-C4 et sur |¥oriaaweyerstahead b?ﬁ‘ih'q_P%Uﬁéméluﬂﬁ%?’ Jr EAlkenyiverbindung mitt Metydithium
gr oupes hal d‘@‘éﬁﬂ"e“ﬁ‘?f"‘b'f‘@ﬁ?fé“’%‘fé’? gfraltydrefuranc, substit ue avec un gr oupe al coxy
en G - C4,2al\}<elth|oenC éy mno en C -CA, di Ik

e

no,
tri(al Propyi-4-n ligs s )—5 thoxymgthyl)-
or oupe S ou M%H o héﬂﬂg" iﬁif &W‘E@% o g o

al k l'e on ﬁ'k otl §r - %atnvec
un groupe h%hﬂﬁﬁm ﬂLG orf"‘ o oifidth g-(l\? i sa E und Umsetzen

L pyr rol yl es sHired @a%%.mﬁgm

25

50

56
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un gYoupe am no facultativenent substitu4 avec un groupe al coxy en C,

alkyleen G -C2 ou
facul tati vement sub

trifluoronethyle ou un ou deux. groupes hal ogeno;
di (al kylpeG&hdidatiode?) @M nocar bonyl ami no facul tativenent substitue sur |

35 al co
stitud4 avec

;u
kyI

fadifnod

-4,
n groupe 2(ou 4)-pyridyl oxy
e en C-C4 ou

un groupe nono- ou

azote

fix6 au feVérdicaBdRCpduR ied ERISontraltints sGidanits : BECCHOL, DH, FR)GB, GR, IT, LU; 8K, SE40

un groupe (al coxy e

| ' azot e favesmposssHe@itured Kyl e en C,

nmono- sou di (al kyl
quo R3 ne soit pas
| orsque Rl et R2yne

e

n C, -C4)carbonylam no facu
-C2 ou alc
- C4) am nocar bonyl oxy:
groupe al kyl e insature;

as identiques; 45

n C
u

| tati venment substitue sur
oxy en C -C4; un groupe

| eurs N-oxydes, sous r6serve
| eurs j soneres optiques

| eurs i sonbres geonetrijgues ; et |leurs sels d' addi es sauf

| orsque R3 est QL i n sel. 4. Conpases endi cation
2, quio sont |'acide WIS -2-(4-isopropyl -4-mth 0- 2-

i m dazol i ne-2-yl)nicoti ni s sels et esters. 50 5] Col Ps selon la
revendi cation 2, qui SONtN = N

2- (4-isopropyl - 4- net hyl - 5} ox@d 2-i mi dazol i ne-2-yl)-5- (neﬁho%{rret hyl )
nlcotlnlque ou ses estersBou Ses sels. 6. Cbnposes selon la Tevendi cation
2, quf sont |'acide 2-(4-isopropyl-4-nethyl-5-o0xo0-2-imdazoline-2-yl)-5- 55
styrylnlcotinique, | ackgq

2- (4-1i sopropyl - 4-nbt hyl 0Xx0- 2-i m dazol i ne-2-yl)-5- propénylnlcotlnlque

| ' aci de
B\acegyl-Z-(4-isopr
| " aci de 5-acetyl -

met hyl - 5- oxo-2-im d

opyl-4-nﬁthyl-5-oxo-2-inida
2- (4-isopropyl -

azoline-2-yl)- 6

zol i ne-2-yl)nicotinique,

2- (4-isopropyl -

4- met hyl -

5- 0X0- 2-Yii

gg hyinﬂcoti?&que, | " aci de

tinj

ne-2-yl)-5- [(nethylthlo)nethyl]n|0(

o alden

que,

6- (2-euryl)-2-(4-isopropyl - 4- neupyl\53;xnaﬁt|nlgazollne- 106 - *!1I1IC L
I S EP 0 254 951 B1 2-yl)nicot Nni que Rhde

2- (4-isopropyl - 4- et hyl - 5- oxo- 2- |n1dazolln8 2- yl? 5-(2-thi6ényl)

ni cotinique, |'aci- de

2- (4-i sopropyl - 4- n6t hyl - 5- oxo0- 2- |n1dazpiiff 2-yl)-6-(2-thi6nyl)nicotinique,

| \ati & 2- (4-i sopropyl -

35 Yoet” —ﬁ\ Tl
| N—-C——CONH2
Z \N, /—[r lliz
) °
%
) :
it 1
z——L\ ' | i
50 N Yo
(V)
55
12 R DN



6t hyl - 5- oxo0- 2-i m dazol i ne- 2-yl) - 5- (3 t hi 6nyl ) ni coti ni que, |'acide

1.6-di hydro- 2- (4-i sopropyl - 4-nbt hyl -

0Xx0- 2-i m dazol i ne-2-yl)-6-oxyni cot ﬁ?‘h"ﬁg B B aci de

2- (4-isopropyl - 4- mt hyl - 5- oxo- 2-i m dazol i ne-2-yl )-6-]-

(mdt hyl t hi o) m~t hyl ] ni cotini que et.leurs gels et leurs esters. 7. Conposes
selon la revendication 2, qui sont |'est ,ate du

2- (1-acetyl -4-isopropyl - 4- et hyl -

i m dazol i ne-2-yl) - 6- (hydr oxymet ¥yt le mthyle et le

6- (2-furyl)-2-(4-isopropyl -4-nmethyl-5- y _%@ZO|IH€ 2-yl)nicotinate
d' i sopropyl ammoni um 10 a Conpos=s ﬁ n \1F< }cation 1 ayant la
structure: t5 t ~~17$l1) < N:N 20 dans

| aquelle Rl, R2, Y et Z sont comme d~crit dans Ia revendi cation 1. 9.
Conpos-~s sel on la revendication 1 ayant(VB) structure: 25 (1V) Y
NH2 30 10 N R 7.

dans laquelle R1, R2, Y et Z sont conme d6crit dans la revendication 1. 35
10. Conposes selon | a revendication 1 ayant |la structure: 40

~~~(V) I - Z < X ~~~~= 6 45 dans laquelle R, R2, Y et Z
sont conne decrit dans |a revenqigs ' 983 Cbnposes sel on Ia

u

revendi cation 1 ayant |la struct 50 (VI) 2 EP 0 254
951 Bl1 dans laquelle R, c%. sofft comme g gerit dans | a revendi cation
1. 12. Conpose selon la revend| 'TTE ant |a structure: 5
. ONH——C——CDNﬂz
N 20
Rz
(VII)
25
oll
Ry est un groupe alkyle en C1-Cs ;
Rz est un groupe alkyle en C1-C; ;
A est COORs, CONHRg, CHO, CH20H, COCHs, COCgHs, CN, CHs, CH=NOH, CH.COOH,
_ CONHOH, CH,CH.COOH, CHRs OH,
OOCH3
35 g ou COCH
"'<::—__ \“(OCHg)z .
| 0
<40
Ra est un atome d'hydrogéne,
un groupe
/alkyle inférieur
d ~N=C '

\alkyle inférieur

un groupe alkyle en C1-C;2 facultativement substitué avec un des. groupes suivanis :
50 alcoxy en Ci-C;, alkylthio en C:1-Cs, halogéno, hydroxyle, cycloalkyle en Cs-Cs, benzy-
loxy, furyle, phényle, halogénophényle, (alkyl inférieur)phényle, (alcoxy inférisur)phényle,
nitrophényle, carboxyle, (alcoxy inférieur) carbonyle, cyano ou halogénure de tri(alkyl
inférieur) ammonium ;
un groupe alcényle en C3-Cy2 facultativement substitué avec un des groupes suivants
56 : alcoxy en Ci-Cz, phényle, halogéno ou (alcoxy inférieur)carbonyle ou avec deux
groupes alcoxy en C;-Cs ou deux groupes halogéno ;
un groupe cycloalkyle en C3-Cs facultativement substitué avec un ou deux groupes

alkyle en G1-Cs ; /

" | AN A 18



00R3 (VI 1) Y 10

N,ONONH2 R2 i5 dans | aquel |l e Y et Z sont comre decrit dans
| a revendication 1. 13 Procedd deEFr'Tﬂlzﬁ?%'eBHes espbces de pl antes

i ndesirables conprenant :.1"application, au feuillage desdites plantes ou
au sol ou a I'eau con r

propagati on, d'une M&%ﬂ)ﬂ%ﬂ%gg eﬁcﬁ; et ﬁd %%é@“gﬁtﬁﬁbs@gﬂpa%g?ng% Ase?)g E?%‘Le? e:

20 | un cation ; ou 1. 25 yy

Dt OR3 0o Rs est un atome d'hydrogdne, un groupe hydroxyle, alcényle en CsNidynyle en @ ou alkyle

H w B 35 00enft-Cs tSkativEMeAl SUBHIRGS @k Yih Gro6ie hdiroxyledu ulRgroupeailoroin gr oupe

alkyle en C, BCA; PestH, CORtouB0RS soushdsive queidEquedsiad IGORCAICEIB, Rs GO&HEQOREN,
CH3, CH=NOH, CH2COGH, R{GEshkifhlel, quéHRUHIA Gadioh], CHeHBIEBH W4Git O,; G008 B ndCsiigint gels un

(OCH3)2 0 50 gr&tBe alkgatina, hydspereu biydioxyhikglglinfeieurun  gr oupe |, at kyle
i nferl eur 55 R4 est un groupe alkyle en Ci-Cs1, chlorométhyle ou phényle.faqu@tl\(emgklwgsﬂtué avec
i nferi®ur 108 * Qn grgupe chigro, uggroupe nitro ou un groups méthoxy ;
Rs est un groupe alkyle en Ci-C. ou phényle facultativement substitué avec un groupe
méthyle ;
w estO;
Rs est un groupe alkyle en C1-Cs ou phényle ;
15 YetZ  sont chacun un atome d'hydrogéne ou un groupe halogéno, alkyle en C1-Cs, hydroxyalky-

le inférieur en Cy4-C4, alcoxy en Ci-Cs, alkylthio en C;i-Cs, phénoxy, halogénoalkyle en
C1-C4, nitro, cyano, alkylamino en C1-Cs:, formyle, di(alkyl inférieur en Ci-Cs) amino,
alkylsulfonyle en C1-Cs, difluocrométhoxy, trifluorométhoxy, 1,1,2,2-tétrafluoroéthoxy ou
phényle facultativement substitué avec un groupe alkyle en Cy-Cs, alcoxy en Ci-Cs ou
20 halogéno ;
un groupe alcényloxy en Cs-Cg droit ou ramifié facultativement substitué avec un a
trois groupes halogéno ;
un groupe alcynyloxy en Cs-Cg droit ou ramifié facultativement substitué avec un &
trois groupes halogéno ;
25 un groupe alcényle en Cz-Cg droit ou ramifié facultativement substitué avec un
groupe phényle ou alcoxy en C1-Cs ou un & trois groupes halogéno ;
un groupe alcynyle en C-C; droit ou ramifié facultativement substitué avec un
groupe phényle ou alcoxy en C;-Cs ou un 2 trois groupes halogéno ;
un groupe cycloalkyle en Cs-Cs facultativement substitué avec un groupe méthyle,
U 90 halogéno ou alcoxy en Ci-Cs ;
un groupe (alkyl en C1-Cs)carbonyle facultativement substitué avec un groupe alcoxy
en Ci-C4 ou un & trois groupes halogéno ;
un groupe (alkyl en C;-Cs)carbonylamino facultativement substitué sur I'azote avec
un groupe alkyle en C1-C; ou alcoxy en Ci-Cs et sur le carbone avec un groupe alcoxy
35 en C;1-C, ou un 2 trois groupes halogéno ;
un groupe (alkyl en Ci-Ci)carbonyloxy facultativement substitué avec un groupe
alcoxy en C1-C4 ou un & trois groupes halogéno ;
un groupe alkyle en C1-C. substitué avec un groupe alcoxy en Ci-Cs, alkylthio en
C1-C4, alkylamino en Gi-Cs, di(alkyl en Cq1-Cs)amino, tri(alkyl en Gi-Cs)ammonium ou
40 (alkyl en C1-Cs) carbonyloxy ;
un groupe 2(ou 3)-furyle facultativement substitué avec un groupe halogéno ou alkyle
en C1-Cs ;
un groupe 2(ou 3)-thiényle facultativement substitué avec un groupe halogéno ou
alkyle en C1-Cs ;
45 un groupe N-méthyl-2(ou 3)-pyrrolyle ;
un groupe hydroxy ;
un groupe amino facultativement substltué avec un groupe alcoxy en Gi-Cs, alkyle en
C1-Cz ou alcoxy en C1-Cs ;
un groupe 2(ou 4)-pyridyloxy facultativement substitué avec un groupe alkyle en C;-
50 Ca ou trifluorométhyle ou un ou deux groupes halogéno ;
un groupe mono- ou dialkyl en Ci-C4)aminocarbonylamino facultativement substitué
sur I'azote fixé au cycle avec un groupe alkyle en C;-C2 ou alcoxy en C1-Cs ;
un groupe (alcoxy en Ci-Cs)carbonylamino facultativement substituté sur I'azote
avec un groupe alkyle en C1-Cz ou alcoxy en C1-Cs ;
65 un groupe mono- ou di(alkyl en C;-G¢)aminocarbonyloxy ;
sous réserve gu'au moins un de Y et de Z soit :
un groupe alcényle en C>-Cg droit ou ramifié facultativement substitué avec un
groupe phényle ou alcoxy en C1-Cs ou un 2 trois groupes halogéno ;

* C L M H *




EP O 254 951 Bl un groups alkyle en C1-Cl12 facul tativement substitu6 avec
un des groupes suivants: al coxy eg ﬁ§§$§ alkylthlo en G -Ce, hal ogeno,
hydr oxyl e, cycl oal kyl e en C3-Cs, R §& furyl e, phenyle,

hal ogenophenyl e, (al kyl inferieur)phenyle, (alcoxy inferieur)phenyle,

ni trophe- nyle, carboxyldfoupé dlcGmieYed BI-BL IdRHMdu B G bIAventiPBBsibs avec un

hal ogenure de tri (agkige phéhiyBlol Blkdxy o Ci-Cs ou un A trois groupSBRRLAAET, UN groups

al cényl e en CS-Cl2 T aghlgioapd wRidaIkfle &HOSE] fabiftatvdfént GibsHlas a@t Qhl RGPS MitAdt S
al coxy en Cr-C3, phrlmngkm, ouharbgadiop-coy (al coxy infdrieur)carbonyle ou avec
deux gsoupes al coxy ern GrougsQalikyl enl GLIL: )cHiDEYIE aclitatvargent eybstitiié yeougoupe alcoxy
cycl oal kyl e en Cs- Gon Cia@udutuatiiteis genpes helbgiho £ ue avec un ou deux groupes 10
alkyle en G -Cs ; un ugmgmups (@lkllepr @ cahor@lamBo Bachitatvempait substitve rsur kadls ivecue
avec un ou deux gr oumparauralalkylp en EnCLou aeoxy e G1-Gin sicaut Iecml'bomvec wnsgroups akaexy e
d' hydrogbne, un gr o®fpS-GrarupRyhois grospesdplggéso en C3, al cynyle en Ca ou al kyle
en 15 1 G Megroupe giwesen Gebre pHostiugrYeg Hﬂj@!’°‘§\?é@° ;g?b%‘pg'kﬂ?ler%xyl e
ou un groups chl or 0% & a““"%%fwﬂ‘ Crersim §D§R§") agings trifaliey "‘°P‘5'F‘s°ﬂue B

) %q‘%:pm‘ﬂﬁ%ﬁaﬁ%ﬁn?%aﬂ*é o
hydr Oxyal kyl'e i nf er e é%: ?%}th gthF QH&SB%%rk%L%m%@ a%c un g&upb halogéno ou

chloronﬁthyle ou phg avec

groups chloro, un gr tapﬁm et,.ﬁgétﬂ -2l 3RyRbS ; Met hoxy; Rs est un groups
alkyle en G -Cs ou p ﬁg% o Hydvekdd ;t at i venent substitu6 avec un groups

rethyle; W estQ  RBn grofise anthib iEHuisiRsnedt dobidife @bcGh grobgb ARixPdHaEI, Calkylb on €1

ont ;echacun un at o7, é%dm,s &éghe ;ou un groups hal ogeno, al kyle en G -Cs6,

hydr oxyal - 25 un grouﬁ@i(ﬁh 4)4b§|&iybﬁﬁiﬁ0tﬂitwéﬂ1en%bstmlécaw¢/urﬁg1mﬁb aflcde en C-

al kylthi o en G - C4, Cf artrifio@métpyie oouyou dead gapeialogénsyl e en C -C4, nitro,
cyano, al kyl am no en @h-gfdpe doroabkgitalkiirehdh iOe)aminecarbGhylaivido faguitatiggment substitué
al kyl sul fonyl e en Gsur Gtkotedixd duinyeloadt bogroypstalikylé briGr-Canet diroxygn Ci-Cs ;

1,1, 2, & t6trafl uor oet hanxgroupe (alsgy-en C1-Cs)carbonylamino facultativement substitué sur I'azote avec
un groupe alkyle en C1-Cz ou alcoxy en C1-Cs ;

un groupe mono- ou di(alkyl en Cy-C4)aminocarbonyloxy ;
sous réserve également que, lorsque Y est un groupe hydroxy, Z ne soit pas un
atome d'hydrogéne ;

W] 30 leurs N-oxydes, sous réserve que Rs ne soit pas un groupe alkyle insaturé et Y ot Z
ne soient pas un groupe alkylthioalkyle, alkylaminoalkyle, dialkylaminoalkyle, trialkylam-
moniumalkyle, amino, 2{ou 4)-pyridyloxy, alcoxyaminc ou alkyle insaturé ;

leurs isoméres optiques lorsque Ry et Rz ne sont pas identiques ;
leurs tautoméres et lsurs isomdres géométriques ; st
385 leurs sels d'addition d’acides, sauf lorsque Rs est un cation formant un sel.

2. Composés selon la revendication 1 ayant la structure :

40
(1)
1
R2
45
|
W
B
50 dans laquelle A, B, W, R1, Rz, Y et Z sont comme décrit dans la revendication 1.
55

= N -



nyl e facul tati vement substitu4 avec un groups al kyle en Cl-C4, al coxy en
Ch- C4 eu hal ogeno 30 ups al cdnyl oxy en C3-Cs droit ou
ram fie facultativenment substi tuEngng%agbi troi s groupes hal og~no; un
groups al cynyl oxy en Ca-Cs droit ou ramfie facultativenment substitu6 avec
un A tro08.S cgmpstBeselon M re@hdicationNddastirs : al cenyle en Cs-Cs droit ou ramfie
facul tativenent substitue avec un groups 35 phényl e ou al coxy
en C, -C4 ou un Atrois groupes hal ogenga un groups al cynyle en C2-CS droit
ou ram fie facultativenent dddstituey roups phenyl e ou al coxy en G
-C4 os un a trois groupes hal ogeno; unj]grolps cycl oal kyl e en Ce-Cs

facul tativenent substitue avec un gr yINe, Bjogeno ou al coxy en Ci
-C4; 40 un groups (al kyl Nen carbonyl e facul tativenent
substitu6 avec un groups alcoxy en C -C4 oujun R9i s groupes hal ogeno;
un groups (alkyl en G -C4)carbonyl am no faculN=tfivenent substitue sur

| ' azof® avec un groups alkyle en G -C2 ou allcoxy en G -Cs et sur le
carbons avec un groups alcoxy en G - C4 ou 81 a trois groupes hal ogeno; 45
un groups (al kyI en G - C4) carbonyl oxy facultativenent substitu6 avec un

| |
%rogsssﬁbg%i‘ ,,;ﬁ, %1 qqu"‘ gl%esdégﬁt% %@?ﬁ gﬁﬁ‘? un‘AE‘v%'E %}%%%3&1:4% € en
al kyl am no enu Ce QFdit oh Tl R dmeht’ du ukx\l,ec%ngﬁhpe mn' um
ou (alkyl o@@ﬁ DOGY §roup¥s hardgéno ; un groups 2(ou

3)-furyle f ac.s.hl drafpb weyiiten diolt 6 ramMiB GacuMatigBneHIEbIREE @@R A gRUpeAIbiYicoeN
G -Cs; un QlcoxyRn CHCPGu ) & trdis groopeehdicasnsl;t at i vement substitue avec un groups
h%A/ogdmo oU adnkgrbupe exicldalkylE®n ;Cs 4R fapultityemneM- subdtitug | avel( WhUgrdype nathyis] yaiogénoSéu
un groups higcyexCi-Cain gr oups am no facultativenent substitue avec un groups
al coxy en C -@igroupb Kajiyleeneth -Gelcarb@yledaculidtivament sabstitUé aveCAn gupnpegalappen Ci-Gou
4) - pyri dyl ony toiagobpesthalogénent substitue avec un groups alkyle en Cl -C4 100
un groupe (alkyl en G;-Ci)carbonylamino facultativement substitué sur I'azote avec un groupe
25 alkyle en G1-C> ou alcoxy en Ci-Cs et sur le carbone avec un groupe alcoxy en C1-Cs ou un 2 trois
groupes halogéno ;
un groupe alkyle en C¢-Cs substitué avec un groupe alcoxy en Ci-Cs, alkylthio en Ci-Cs,
alkylamino en Ci-Cs, di(alkyl en Ci-Cs)amino, tri(alkyl en Ci-Cs)ammonium ou (alkyl en Ci-Ci)
carbonyloxy ;
b‘ 30 un groupe 2(ou 3)-furyle facultativement substitué avec un groupe halogéno ou alkyle en C1-Cs ;
un groupe 2(ou 3)-thiényle facultativement substitué avec un groupe halogéno ou alkyle en Ci-Cj ;
un groupe N-méthyl-2(ou 3)-pyrrolyle ;
un groupe hydroxy ;
un groupe aminc facultativement substitué avec un groupe alcoxy en Ci1-Cq4, alkyle en C;-Cz ou
35 alcoxy en Ci-Cy ;
un groupe 2(ou 4)-pyridyloxy facultativement substitué avec un groupe alkyle en Ci-Cs ou
trifluorométhyle ou un ou deux groupes halogéno ;
un groupe mono- ou di(alkyl en Ci-Cs)aminocarbonylamino facultativement substitué sur I'azote
fixé au cycle avec un groupe alkyle en C1-C2 ou alcoxy en Ci-Cs ;
40 un groupe (alcoxy en C;-Ci)carbonylamino facultativement substitué sur I'azote avec un groupe
alkyle en G1-C2 ou alcoxy en C1-Cs ;
un groupe mono- ou di{alkyl en Ci-Cs)aminocarbonyloxy ;
leurs N-oxydes, sous réserve que Rz ne soit pas un groupe alkyle insaturé ;
leurs isoméres optiques lorsque Ri et Rz ne sont pas identiques ;
45 leurs tautoméres et leurs isoméres géométriques ; et
leurs sels d'addition d'acides sauf lorsque Rz est un cation formant un sel.

4. Composés selon la revendication 2, qui sont I'acide 5-|sopropenyl-2-(4—|sopropyl-4-méthyl—5-oxo-2-
imidazoline-2-yl)nicotinique et ses sels et esters.
50
5. Composés selon la revendication 2, qui sont I'acide 2-(4-|sopropyl-4—-méthyl-5-oxo-2-|mldazolme-z-yl)-s-
{méthoxyméthyl) nicotinique ou ses esters ou ses sels.

6. Composés selon la revendication 2, qui sont I'acide 2-(4-isopropyl-4-méthyl-5-oxo-2-imidazoline-2-yl)-5-

&5 styrylnicotinique, I"acide 2-(4-isopropyl-4-méthyl-5-oxo-2-imidazoline-2-yl)-5-propényinicotinique, I'acide
5-acétyl-2-(4-isopropyl-4-méthyl-5-oxo-2-imidazoline-2-yhnicotinique, l'acide S5-acétyl-2-(4-isopropyl-4-
méthyl-5-oxo-2-imidazoline-2-yl)-6-méthylnicotinique, I'acide 2-(4-isopropyl-4-méthyl-5-oxo-2-imidazoli-
ne-2-yl)-5-[(méthylthio)méthyllnicotinique, I'acide 6-(2-furyl)-2-(4-isopropyl-4-méthyl-5-oxo-2-imidazoline-

N -




1 1127120 11111 11111 1111111 EP 0 254 951 Bl ou trifluoronrthyle ou un
ou deux groupes hal ogeno; un group di (al kyl en

Ci »C4) am nocar bonyl am no facultati %ﬁ%ﬁ?sgﬁggtl tud sur |'azote fixe au
cycl e avec un groupe alkyle en C -C2 ou al coxy en Cl- C4, un groupe (al coxy
en Cl - C4) car Byhhidofiidus Oratias EJ(L@Jﬁd{)@lmﬂéthy‘ﬁslb;&@qhwﬁzoﬁdéfz-Jl)-sa(Z-ﬂiéﬂylﬁHi@&“mHlEb Paci-
groupe al kyl ge e(absoprofyk4-AidthhseaRe--infidiaz6line-2-4-6-(ERhiGHyOMIELENIGURN Craciddl 2ci-(sapripyl-4-en
G - Q4) am nomahiasrokd-Diryidazding s-yij-6-Bahisiey)eicotifque N Wadide  W6-diflgdror2-gitisoppyl-4sityl-5-Un
groupe al cenyptoe-imiiafolinet2syl)eb-axyricotnique st i'dcide 2 (a-isapropt-4-méthyiStoxseHnidazdling2-giyef un
gr oupe pheny (nsthythicuinétoptivicainiols et lelr$ salsietieursestersoi s gr oupes hal og~no; 10

un groupe alcynyle en 02-CS droit ou ramfi6 facultativenent substitu6 avec
un groupe ThEerypasésoglon fagevendicationd, qui sunt Eagteriprélatetdu @H{t-acglybirisensorykd-oéfivg-oxah
groupe cycl oltiqageliae-gy)-Sdwdrmxymaibyiinicatingte damethyle o 1916 @-fir)id-isorrppyhyf-Bithi-5-oxo-
met hyl e, hal éiepaseliser2ahnicglinptestisapropdgamoniym. gr oupe (al kyl en Gi - C4) car bonyl e
facul t at’ ve nt s bstitue avec un al coxy en 15 G -4 ou
un a troi < gfel it 8‘??5“”5‘?? 1g”ryg"ﬁf5’é‘ﬁ)'t‘%‘{‘l"?<yl en G - C4) car bonyl ami no

facul tati venment substltue sur |'azote avec un groupe alkyle en C, -C2 ou
alcoxy en G -C4 et sur le carbone avec un_grou al coxy en C, - C4 ou un a
troi s gpoupes hal ogeno; n(ﬁfgpe al k titue avec un groupe
al coxy en G -04, alkylthio fRmno en G -C4,

di (al kyl en G -C4) amno, tri(al kyI Aapumou (al kyl en C, -
C4) carbonyl oxy; un groupe 2(ou 3)-furyle®fdcult tive&?nt substitu6 avec un
groupe hal ogdno ou alkyle en C, -Cs ; un groupe 2(ou 3)-thi~nyle

f aelil t agoi venent substitu6 avec un groupe hal og~no ou al kyl e 25

en G -Cs; undagsdqgpaie R:,IFai Vgt Z dataomdp décyit dads lalrévendication 1.

9. Composés selon la revendication 1 ayant la structure :

25 ﬂ
(Iv) = Y—7 N Tl
! N—{|—CONH2
. I\ /
o | N o" R2

dans laquelle Rs, Rz, Y et Z sont comme décrit dans la revendication 1.

35 10. Composés selon la revendication 1 ayant la structure :

: 1
) (v) Y—t”
1
N N
45
dans laquelle Ry, Rz, Y et Z sont comme décrit dans la revendication 1.
11. Composés selon la revendication 1 ayant la structure :
50
(vi) f

R2
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un groupe- hydroxy; un groupe am no facul tativenent substitu6 avec un
groupe &l coxy en G -4, alkyle g 2 al coxy en C1 -C4; 30

un groupe 2(ou 4)-pyridyl oxy facﬁ%gllzﬂ/g%eﬁf substitue avec un groupe

al kyle en G -C4 ou trifluorondthyle ou un ou deux groupes hal og~no: un
groupe NDNOdan®aqubiié Rl Iy 12 somtcbrihéBachiCdend IR WndRaloRd. f acul tati verment
substitu6 sur |azote fixe au cycle avec un groupe alkyle en G -C2 ou

al coxy en2CComgodé suion W revidicdtion Tayat Ieskruétlre ©4) car bonyl am no facul tati venent
substitu6 sur |'azote avec un 35 groupe al kyle en C -C2 ou

al coxysen C -C40; un groupe nono- ou di(al kyl - C4) ami nocar bonyl oxy;
sous r6serve egal enent que, |orsque Y
un atone d' hydrogbne; M oxydes,\"srus r65erve gue Re ne soi t pas un
groupe al kyle insature et Y et Z ne_4( 1. 5 oi ent pas un groupe
al kyl t hi oal kyl e, al kyl am noal kyl e, Fal 'noalk e, trial kyl ammoni u-
nalkyl@ am no, 2(ou 4)-pyridyloxy, alcdxya HooCatePNH 2 nsature; ses

i someres optiques |loreque RI et R2 ne sont pas |deﬂt| qgues; ses tautonbres
et ses isoneres géomtriques ; et ses sels d' addit®an d' acides, sauf

| orsque R3 est un cation formant un sel. 45 14. Proced6 sel on Ia

revendj;cat | s hRPHE mITH.! ¢ boShnf6RnE 300 Bl SaBARLES, | NAJST 3D

conpr enant I catl on, age des ntes ou au sol ou a

1' eau conhenaeadé dRSmétisd B&S eéBé'oeg RUNINRS iRJsSRBRS csiﬁprérﬁmr RbPRARAL é.pfau.ua%'?une
quanti t 4 hegdabifes PRBS bl GASE olh Wby CORBAM IS Grafbd SLCA4LrES or§é?|e ée Ieur propahti
951 Bl (1) &urd duantité herbicide efficace d'un composé de structure :

20

77

I : ou IX.
25 Y—7
i
— 1 1
N /YN
. 2 2.
N N
W
‘B

35 oll

Ry est un groupe alkyle en C1-C;s ;

Rz  est un groupe alkyle en C1-C;s ;

A est COORs, CONHRs, CHO, CH20H, COCHs, COCgHs, CN, CH;, CH=NOH, CH>COOH,

CONHOH, CH2CH.COOH, CHRs OH,
40
_/C00CH3
_C COCH
45 ‘ ou
l ( OCH3 ) 2 .
0
§0 Ra est un atome d"hydrogéne,
un groupe
/alkyle inférieur

55 -N=C

\alkyle inférieur
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{ 74 2 B 10 dans laquelle A, B, W R et R2 sont conme decrit dans |a
reyendlcatlon 1, un de Y et Z repr~sente un tone d' hydrogbne ou un groupe
metthyle et |'autre de Y et Z repr6§grﬂ%54lﬂ§ &ﬁoupe al cenyle en C2-C6 droit
ou ramfit facultativenent substitu6 avec un groupe phenyle ou 15

al coxy en C -C4 ou u agr&JpQ'aﬁtylg RHNRS, RRLIGHERG stiitE QWERindes ybdd SRarfel: CS
droit ou ramifiWfgg ta, & NBinic> B &1-6f, WRogeHE hydtthyB! SléRAKyR 61 ¥S-6;, BohzAbFOXY
en C -C4 ou un a tphs pgé@umgmmmQalkyuunfé@sruf)br@@yl&Xérdofaauhféﬁéueprféﬁylé:a-trﬁ‘ﬁme-
facul tativement sSulgb,i &dx@, QB .ﬁér@uwaraaiy Y lefano Hoal IRgbgéareOte AM(RIGK YnfdiBur)
G-Cc4; 20 ugmgbmspe (al kyl en -C4) carbonyl e facultativenent
substitue avec un gr cunpfoupb alRsnylecn 03)01: faéuliativerdent Sulistitad sve¢) 1D UgeBouped Dulyents;
un groupe (al kyl. ealoigen-GAG:C phdnginytalbgénocouf @icexy tiatérieugoaborylesabavec idenx geoupes

| ' azote avec un gr elepg ealCk:Ch eu daux @ioupe€halogénal coxy en C -C4 et sur le
carbone avec un groupe grbupexyclealkylgi en- C4Cwo frculiativament slstilyé @ueseun piaderpregierpes

1 25 10 un groadfsde an GyPe en C - C4 substitue avec un groupe al coxy en
C, -C4, alkylthio en tagroma'cmvkw&m%fa@ﬁatwm@asubaqﬂ(%ﬂvwv"%P oEx 9reYPPS A,
tri(al kyl en G -CAPARHENI ¥m ou (al kyl en G - C4) carbonyl oxy; un groupe 2(ou
3)-furyle facultatl"U@ an spb t|tu6 ave

-C3; un roupe LZ af°fu:§ bsgugave WB’@ Blgtep fggé‘l& { e"LaJ(}'? %P@ﬂgg" Cl

hal og6nd ou al '°° %
, sous rése A sont COOR3 oU
- pyrrol yie: B of %&eau ool B %a ﬁ\ t@c 3 tmseampgsq@}@aub
avec un groupe al Cg@ drox -. ou al COXy e€en
groupe 2(ou 4) gyri f &?éﬂ-d@ rBﬂBFom%MQé obi pieRy18 ¥R hatiBmEHt bR by LS
1 -G4 ou 35 mg,ny,g nﬁmguuy&o@é niéidxy :.gr oupes hal ogeno; un
gf oupe NMONO- Ok di (o8d (g )gbouﬁ'élau@e Lol HRSAYIO RBYEHBIEND sifbaful 4vad irV@sTRE néthyle ;
substitue sur Ilwazekeofl xe au cycle avec un groupe alkyle en G -Ce ou
al coxy en Cl -4 C st uplgioupealkyl s @{C, @0 pkdnyl&4) car bonyl am no facul tati venent
substitu6 sur |¥Y azet 2 sent eacumungatamepdihyetoldne @u @m giclpe-Halkgéma, alllyle®Rr \C1-€x, higiroxy@4
25 kyle inférieur en C1-Cs, alcoxy en Gi-Cs, alkylthio en Cy-C4, formyle, phénoxy, halogénoal-
kyle en Ci-Cs, nitro, cyano, alkylamino en C;-Cs, di(alkyl inférieur en Ci-Cs) amino,
alkylsutfonyle en C1-Cs, difluorométhoxy, trifluorométhoxys 1,1,2,2-tétrafluoroéthoxy ou phé-
nyle facultativement substitué avec un groupe alkyle en C1-Cs, alcoxy en G1-Cs ou halogéno
U/ 30 un groupe alcényloxy en Cs-Cs droit ou ramifié facultativement substitué avec un 2 trois
groupes halogéno ;
un groupe alcynyloxy en C3-Cs droit ou ramifié facultativement substitué avec un 2 trois
groupes halogéno ;
un groupe alcényle en C2-Cs droit ou ramifié facultativement substitué avec un groupe
35 phényle ou alcoxy en C:-Cs ou un 4 trois groupes halogéno ;
un groupe alcynyle en C2-Cs droit ou ramifié facultativement substitué avec un groupe
phényle ou alcoxy en C1-Cs ou un 2 trois groupes halogéno ;
un groupe cycloalkyle en C3-Cs facultativement substitué avec un groupe méthyle,
halogéno ou alcoxy en C1-Cs ;
40 un groupe (alky! en Cy-Cqs)carbonyle facultativement substitué avec un groupe alcoxy en
C1-Cs ou un 2 trois groupes halogéno ;
un groupe (alkyl en Ci-Cs)carbonylamino facultativement substitué sur I'azote avec un
groupe alkyle en C1-Cz ou alcoxy en Cq-Cs et sur le carbone avec un groupe alcoxy en Ci-
C. ou un A trois groupes halogéno ;
45 un groupe (alkyl en C1-C¢)carbonyloxy facultativement substitué avec un groupe alcoxy
en C1-Cs4 ou un 2 trois groupes halogéno ;
un groupe alkyle en C1-Cs substitué avec un groupe alcoxy en C1-Cs, alkylthio en C1-Cs,
alkylamino en C1-Cs, di(alkyl en Cy-C4) amino, tri(alkyl en C1-Cs)ammonium ou (alkyl en C;-
Cs) carbonyloxy ;
50 un groupe 2(ou 3)-furyle facultativement substitué avec un groupe halogéno ou alkyle en
Ci1-Ca ;
un groupe 2(ou 3)-thiényle facultativement substitué avec un groupe halogéno ou alkyle
en C1-Cs ;
un groupe N-méthyl-2(ou 3)-pyrrolyle ;
56 un groupe hydroxy ;
un groupe amino facultativement substitué avec un groupe alcoxy en Ci1-Cs, alkyle en
C1-C2 ou alcoxy en C1-Cs ;
un groupe 2(ou 4)-pyridyloxy facultativement substitué avec un groupe alkyle en Ci-Cs

= € L M s %
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40 un groupe nmono- ou di (al kyl en G - C4)am nocar bonyl oxy ; ses
N-.poxydes, sous reserve que Rs neép{h gy groupe al kyl e i nsature; ses

i someres optiques lorsque R et € sont pas identiques; ses tautonbres ;
et ses sels d addition d' acides sauf |lorsque R3 est un cation. 45

Revendi cati ons peyhrifili@smétlyiedutin 60 Bduk L8 hatogihe vant s: AT, ES 1. Procede
pour | a preparati onurdgrolpe GidREP @G i@k SrOC,RTL)ammindearin@RtiAe acufitblivefhisht ibsthtulsur

ul ~LTTTTTEEETT gl Irazotel fixd bu cycle atel? uf) gidbeb Gl oBL -Caosadorgeet-@ ;R et R2
reprdsent ent i ndepewmdgroope ieicoxnergCotyrarbahyiayriine fenitaliremefdsubsiitué Surriegtecasnto un
groupes al cenyl e @upLalkyte dniGiaiov elcaxy on 8110 i € 4vent uel | enent substitu6 par
phenyl e, al coxy en @igroupd monp- du di(aiBylen GnmEslaniinératbotylome; conprenant | es et apes
consi stant & oxydersouwéwvrgzv@smyew Yrefdaylseitde fornul e dével oppde: 5 15
dans laquel l e Ri et uUnRgroups #céqyle ep %m% gt wasﬂﬂé|facal@§\§u'§ntaw%%tueaveaut@>swee de
manganbse, a tenpbf 'alewﬁé'cw&v&afm % é | g0l \éant%aourgam que inerte
de fag8n a forner hgnyleo coxyen%r:@? cg@'}(g’g Fih f’ﬁ?l‘ yoment FyRAINP FE5: unjgousy) 25

elle Rl et P t
tol's que definis g gig g cropapie. o Gty b, R e B o
d6ri v6 hal ogénur AL °‘§¥y R BAA S S5 L55 s

hydr urg de m-tal C’ild:% A trois groupes halogéno ;

un groupe (alkyl en C;-Cs)carbonylamino facultativement substitué sur I'azote avec un
groupe alkyle en C;1-Cz ou alcoxy en C;-C: et sur le carbone avec un groupe alcoxy en Cs-
Cs ou un 2 trois groupes halogéno ;
.- un groupe alkyle en C:-Cs substitué avec un groups alcoxy en C;-Cs, alkylthio en C;-C,,
— alkylamino en Ci-Cs, di(alkyl en C1-Cs) amino, tri(alkyl en C1-Cs) ammonium ou (alkyl en C;-
Cs) carbonyloxy ;
un groupe 2(ou 3)-furyle facultativement substitué avec un groupe halogéno ou alkyle en
C1-Ca ;
un groupe 2(ou 3)-thiényle facultativement substltué avec un groupe halogéno ou alkyle
25 en C1-Cs ; :
un groupe N-méthyl-2(ou 3)-pyrrolyle ;
un groupe hydroxy ;
un groupe amino facultativement substitué avec un groupe alcoxy en C1-Cs, alkyle en
C1-C2 ou alcoxy en Ci-C; ;
\/ 30 un groupe 2(ou 4)-pyridyloxy facultativerent substitué avec un groupe alkyle en C1-Cs
ou trifluorométhyle ou un ou deux groupes halogéno ;
un groupe mono- ou di{alkyl en Cy-Cs)aminocarbonylamino facultativement substitué sur
I'azote fixé au cycle avec un groupe alkyle en Ci-C; ou alcoxy en Gi-Cs ;
un groupe (alcoxy en Ci-Cs)carbonylamino facultativement substitué sur I'azote avec un
35 groupe alkyle en C1-Cz ou alcoxy en G1-Cs ;
un groupe mono- ou di(alkyl en Ci-Cs)aminocarbonyloxy ;
sous réserve également que, lorsque Y est un groupe hydroxy, Z ne soit pas un atome
d'hydrogéne ;
ses N-oxydes, sous réserve que Rs ne soit pas un groupe alkyle insaturé et Y ot Z ne
40 soient pas un groupe alkylthioalkyle, alkylaminoalkyle, dialkylaminoalkyle, trialkylammoniu-
malkyle, amino, 2(ou 4)-pyridyloxy, alcoxyamino ou alkyle insaturé ;
sos isomdres optiques lorsque R et Rz ne sont pas identiques ;
ses tautoméres et ses isoméres géométriques ; et
ses sels d'addition d'acides, sauf lorsque Rs est un cation formant un sel.

14. Procédé selon la revendication 13 pour maftriser des espéces de plantes indésirables comprenant :
I'application, au feuillage desdites plantes ou au sol ou & I'eau contenant des graines ou d'auires
organes de leur propagation, d'une quantité herbicide efficace d'un composé de structurs :

50
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d' uné€ huile nmin6rale et de di ndthyl sul foxide de fagon a fornmer un d6rive
5.24-cegyl e de formul e ddvelopp6e:d%§9§$ipéi~ 4 '4 45 dans laquelle Y est tel
|

qué€ d6fi ni

c

i -dessus, et faire r6 ve 5-al c6nyl e avec du

met hyl -l1ithiumet du di oxyde de carbone en presence de tetrahydrofurane.
2. Procede

2- (4-isopropyl - 4- met hyl - 5- oxofP) i mi da¥
(et hoxynet hyl ) ni coti ni que conprenant IeF
| e 5-(brononet hyl)-2-(4- Z—\
i sopr opyl - 4- net hyl - 5- oxo- 2-i m dazol i n- 2-ytNni ¢
nbt hyl ate de potassium de fagon a conduire & d
2- (4-isopropyl - 4-nmdt hyl - 5- oxo- 2-i m dazol i n- 2-

de nethyl e,
| * hydr oxyde de sodi um en pr6sence de 5s meéBhanol de fagon A conduire
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atome d’hydrogéne ou un groupe méthyle et I'autre de Y et Z représente

un groupe alcényle en C>-Cs droit ou ramifié facultativement substitué avec un groupe phényle ou
alcoxy en C1-C4 ou un & trois groupes halogéno ;

un groupe alcynyle en Cz-Cs droit ou ramifié facultativement substitué avec un groupe phényle ou
alcoxy en C1-Cs ou un & trois groupes halogéno ;

un groupe cycloalkyle en C3-Cs facultativement substitué avec un groupe méthyle, halogéno ou
alcoxy en C1-Cs ;

un groupe (alkyl en C1-Cs)carbonyle facultativement substitué avec un groupe alcoxy en C1-Cs ou
un 2 trois groupes halogéno ;

un groupe (alkyl-en Ci-Cq)carbonylamino facultativement substitué sur I'azote avec un groupe
alkyle en Gi-C2 ou alcoxy en Cy1-Cs et sur le carbone avec un groupse aicoxy en Ci-Cs ou un 2 trois
groupss halogéno ;

un groupe alkyle en Ci-Cs substitué avec un groupe alcoxy en C;-Cs, alkylthio en C;-Cs,
alkylamino en C;i-Cs, di(alkyl en Ci-Cs)amino, tri(alkyl en Ci-Cs)ammonium ou (alkyl en Ci-Cs)
carbonyloxy ;

un groupe 2(ou 3)-furyle facultativement substitué avec un groupe halogéno ou alkyle en G1-Cs ;

un groupe 2(ou 3)-thiényle facultativement substitué avec un groupe halogéno ou alkyle en C1-Cs ;

un groupe N-méthyl-2(ou 3)-pyrrolyle ;

un groupe hydroxy ;

un groupe amino facultativement substitué avec un groupe alcoxy en C1-Cs, alkyle en Ci-C2 ou
alcoxy en C1-Cy ;

un groupe 2(ou 4)-pyridyloxy facultativement substitué avec un groupe alkyle en C:i-C:¢ ou
trifluorométhyle ou un ou deux groupes halogéno ;

un groupe mono- ou di(alkyl en Ci-Cs)aminocarbonylamino facultativement substitué sur I'azote
fixé au cycle avec un groupe alkyle en C1-C2 ou alcoxy en C1-Cs ;

un groupe (alcoxy en Ci1-Cq)carbonylamino facultativement substitué sur I'azote avec un groupe
alkyle en C{-Cz ou alcoxy en C1-Cs ;

un groupe mono- ou di(alkyl en C;-Cs)aminocarbonyloxy ; ses N-oxydes, sous réserve que Rs ne
soit pas un groupe alkyle insaturé ;

ses isoméres optiques lorsque R et Rz ne sont pas identiques ;

sos tautomares ; et '

ses sels d'addition d"acides sauf lorsque Ra est un cation.

Revendications pour les. Etats contractants suivants : AT, ES

1.

Procédé pour la préparation d'un composé de formule développée :
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dans laquelle R; et Rx représentent indépendamment un groupe alkyle en C;-Cs, st Y représente un
groupe alcényle en C2-Cs linéaire ou ramifié éventuellement substitué par phényle, alcoxy en C1-Cs ou
1 3 3 atomes d'halogéne, comprenant les étapes consistant & oxyder un composé hydroxyméthylé de
formule développée : '

HOGHy

dans laquelle Ry et Rz sont tels que définis ci-dessus avec du dioxyde de manganése, & température
élevée, en présence d'un solvant organique inerte de fagon & former un dérivé carboxaldéhyde de
formule développée :
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dans laquelle R; et Rz sont tels que définis ci-dessus, faire réagir le dérivé carboxaldéhyde avec un
dérivé halogénure d'alkyl-triphénylphosphonium approprié en présence d'un hydrure de métal alcalin,
d'une huile minérale et de diméthylsulfoxide de fagon & former un dérivé 5-alcényls de formule
développée :
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dans laquelle Y est tel que défini ci-dessus, et faire réagir le dérivé 5-alcényle avec du méthyllithium
et du dioxyde de carbone en présence de tétrahydroturane.

Procédé pour la préparation d'acide de 2-(4-isopropyl-4-méthyl-5-oxo-2-imidazolin-2-yl)-5-
{methoxyméthyl)nicotinique comprenant les étapes consistant & faire réagir le 5-(bromométhyl)-2-(4-
isopropyl-4-méthyl-5-oxo-2-imidazolin-2-ylnicotinate de méthyle avec du méthylate de potassium de
fagon 2 conduire & du 2-(4-isopropyl-4-méthyl-5-oxo-2-imidazolin-2-yl)-5-(méthoxméthyl)nicotinate de
méthyle, faire réagir le 5-(méthoxyméthyle)nicotinate avec de I'hydroxyde de sodium en présence de
méthanol de fagon & conduire 3 un sel de I'acide 5-(méthoxyméthyl)nicotinique, et faire réagir le sel de
l'acide avec de |'acide chlorhydrique..
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