§ 0 095 105 Descri ptron Summary of the |nvent|on The I nvention is a method

8 f orsthe preparation of fornula (1), 2-(5,5-disubstituted-4-oxo(or

gt hi ono)-2- 5 imdazolin-2-yl)nicotinic acids, 3-quinoline-carboxylic acids

¥ 0+ benzoic acids having the structurﬂeOQSERIq5 (IA) by the base-catal yzed

Wcycli zatrog of a fornula (XVa) 2-carbampyl nicotinic acid or 2-carbanoyl

M 3- quinolin d'gPBoxyl Ic acid having the structure: 20 [ERR] wherein [err]

Mis N or CHsuh®biofine idvekioh al kyl; [err] is [err] alkyl or [err] cycloal kyl;

and when [ er rihe énventfoe i § mathed toa ke prépegedméeiormalaan,p-esidRuliskiated@rdaciar thinnukd-ch

t hey ar e%aimidazplineg-vinicetpiaagigs. Sequinelinersarbpxylie jcidsyor bermbik yeidsdigving tha Istrycture:

msubstituted with nethyl, and when [exr] and [err] are not the sane, the

optical isonmers thereof; Wis 30 0 of S; X is hydrogen, or [err] alkyl, Y

i s "hydrogen, hal ogen, [err] alkyt Jeoghkoxy, trifluoronethyl,

trichioromethyl, difluoronethoxy 1 ral Ryl am no, [err] al kylthio,

gnitro, phenyl, phenoxy, or phenyf Ofy 6')(\L_§ bstituted with one [err]

Mol kyl, [err] alkoxy or hal ogen; Z rer?re ent$ hydrogen, [err] al kyl, (14)

trifluoronethyl, tri chI oronet hyl , phenyiN—et=sienyl substituted wt h one
lerr] al }GylethL% wi]e]ca \&3a )é g'ﬁoml % la (ﬁlagz-cav% Itn@c%ﬁrnc éc%gﬁ Qﬁ’ﬁamo\cl f‘&gnc%némy

giforma ringah Qirid&Ré.esent e estructure [err], where n
§i s an |nteger seI ecte rom3 to 5, provi ded that X is hydrogen or YZ is

@[ ERR] 40 where L, M Q and [err] efch represent hydrogen; hal ogen, [err]

al kyl, [grr] al koxy, [err] hal oal di f1 uor onet hoxy, di | over al kyl am no,

[err] alkylthio, nitro, phenyly H or?lrrl!no substituted phenyl or

phenoxy where the substituent jsjon err] tal [err] al koxy or hal ggen;

with the proviso that only on , %RN*b'ﬁ‘r_g'e—rﬁz, nmay represent a CRvs)

substitugnt other than hydrogen, il ogen, [Rerr] alkyl or [err] alkoxy. 45

S The base-catal yzed cyclization.-of this process involves reaction of a

B or mul a - ( XiahpreteR, ey CH; 1R, &01,+0] akyB @, & GH-Cealkyd anCHC, Srcalkytodnd nde@ RO\, be
aci d ‘havi ndakemtogsther,along with the omr;nerhehmevwe aztacfw! e N3y raprds eear-]csavc@a&sl

descri beg, ZpERElY. ‘E‘i‘f’t‘f"r"m‘é’?ﬂt %?Q”'?ﬂﬁ g %32"3"8 '58“‘ﬁﬁ‘ !.?

is hydro ar, dro e o en alkoxy. )Joromethy

aqueous % mr&?&m ROl OOt iia - LR 31"’ . pﬁsnyrg en or

Slor eat er corpaara;&ralbktﬁmemnraodwl. -Ot\talk e,l-s;.,alla@(yo l&gea represtiishydragén c,a-cl, kyl,at
g2t enper at unifeiolpaietayk trichieranjettath gdh¢ngl or] phenyl eubstltuadl with @rerme-lcablwl.ea—m alkoxy or

B o R e o OO Fa Tord  uPRn G pOVTRP TR

- (5,5-disubstituted-4-oxo(or thi ono)LZVllmBLazolln 2-yl)nicotinic acid or
q3- qui nol i necar boxylic acid having tr]_ecstrélcgure of formula (IA) 65

40 where L, M, Q and R-, each represent hydrogen, halogen, C,—C, alkyl, C,—C, alkoxy, C;—C, haloalkyl
difluoromethoxy, diloweralkylamino, C,—C, alkyithio, nitro, phenyi, phenoxy, or mono-substituted phenyi
_ or phenoxy where the substituent is one C,—C, alkyl, C,—C, alkoxy or halogen; with the proviso that only
A ' olr;(e of L, M, Q or R,, may represent a substituent other than hydrogen, halogen, C,—C, alkyl or C,;—C,
alkoxy.
45 The base-catalyzed cyclization of this process involves reaction of a formula (XVa) carbamoyl nicotinic
-acid or carbamoyl 3-qumohnecarboxyhc acid having the structure

50

(Xva)

- 68
where X, Y, Z, W R, and R, are as described above, with from 2 to 20 moles and preferably 210 6 moles of
an agueous or aqueous alcoholic sodium or potassium hydroxide, of 10% or greater concentration on a
weight basis, per mole of formula (XVa) acid, at a temperature between 25° and 110°C, i.e., reflux
: temperature. Thereafter, the reaction mixture is acidified to a pH between 2 and 4 with a strong mineral
60 acid to give, in high yield and purity, the 2-{5,5-disubstituted-4-oxo(or thiono)-2-imidazolin-2-yl}nicotinic
acid or 3-quinolinecarboxylic acid having the structure of formula (1A):

65




2- 0095 105 [ERR] 10 wherein X, Y, Z, W [err] and [err] are as
described above.. Advant ageously, the process of the invention is also
effective for preparing the fornula (1A) 2-(5,5- disubstituted-4-oxo(or
‘thiono)-2-imdazolin-2-yl)-nicotinic acids and 3-qui nolinecarboxylic acids
fromisoner m xtures of the fornmul a).gar banoyl nicotinic acid or

# bdcios

¢car banoyl 3-quinolinecarboxylic ac e formula (Xvb) carbanoyl
picolinic acid or carbanoyl quinaldxc acid. In accordance with the process
of 15 the invention, the isoneric xture containing the fornula (Xva)

car banoyl nicotinic acid or qui MiNe-@oHd and the formula (XVb) carbanoyl
pi coI inic or quinaldic acid is {ed toNaRI enperature between 25 angjaherr]
(| , refl.ux terrperature) with ab /1 (:Ezm)l ar equival ents of aqueous
or aqueous al coholic ([err]-al cohol) sadiuf or potassium hydroxi de, and
‘preferably 2 to 6 nolar. equival ents offN ase of greater than 10%
“concentration on a wei ht basr S under a bl anket. of inert gas such as .

"||trogen""8i’r r’hg V‘? bgadvins] 19 ed Lo abaut !
N e R T sk aeliees

nydr ochl @binér rigtutks of théﬂ:ﬂnfdw' (KVa)aé}béﬂndyﬂ'u@'nH'ea&im chrBirkhd y¢3 diidecBibbBMAé dcitand
f or mul a_ ¢heAgrmoladiVii tarbamayt denligic adidaisar®&bow quihatiiic acld Intab@rdaocerwiihahe pédiass of
br oduct'® theinva GPdf’ﬁ "i‘srﬁ'c W&i“é? contagningjthe fO'HE“ ?%?d F%‘qnmvefd"‘)awelam qw@'mG@wer ed

by fi | tr orm pl?o ini 1‘ ed tP éerﬁqeka[tlﬁ .
bt r i?g"gf' o%\BIII)JSU th a %q t%‘r)a%olar ents of aﬂhﬁts or a:ltfﬁ;’é E?'lgagﬂa%n d
-t he ext I @hteCtharc B4 dfoat:éhdattoﬁ oﬁl’a@r)élgdﬁba%‘b Gn&b@é BIaSHedé‘fhrlléft 9255&5 faeﬁ‘rfrd:géﬂ or argon. :
-5, 524 Fwngtumerthedcweem) bept 251§ 204 ldlﬁed torp dd Retivieen 2ang |4 Wwith @ tronginuinapal acid -

8- qui nol FF8-2¢ AYdReRIprs poicRs d;% Digignlin effes t"(er U'GAW pragyd igrgreater

reported e%éd fﬁateap;, 7' """ agf '$¢'5 %ﬁ%’ 'Z{a"ﬁgg Qﬁ,ﬁdﬁ'ﬁ ? f’ut e
/m)somuaauassa%? BiTin ﬁ)ﬁaé dﬂgr\iﬁﬁre%k% & SHifatel td gwerde yneerll&l@cl .

15% I oWerex)‘ectI\?éhe(mvbsltutgd-@éxofdettmbm-w:hmzoﬁbm[mwotilsc (ot 3mdinoloe- ca-agaeyhc%cnd

di scl Oseg%utmpﬁ §orfrw|a(lf\hér agrertpbby /bgjaerHA}tPa Chem;;;‘g%and7ds’819 (19;3) utilizing
P- pheny| EW § VA qRICIntY Ioner e tosladi ey dr oxi de.
The pr oduxarenymed. 5 ekl ""gj m 6‘315;83 %°53xﬂ4§"1re§symmﬁ{ﬁp bl s

H{upon tfoeaih’ﬂﬂﬁfpodldlchéimeﬂ stemgya:ed ma rkiedatniiiit wilh&rofg 6 @SHhd Qlkalfekle | Nventi on
al so r el at edeprpcess gkthi indertion alsdn'elaps rnatﬂ'lod)iortbfe pteperativerdb theihedicldyliyeffeaive | ve
f or mul a éqrms)lla puL gg-( azolm-2 yl)nrcotmlc acids, 3-quinolinecarboxylic

[ ool RS E‘rmﬁmﬁ S e MDA o

benzoi & aeifetmuRMXVAARE fopul® xvancammrovméoa .e oyuna
anhydr i dearbdntdyl gicvlisinbmnpibratdizaiiy Jmistteactidn s tdreitdut, (pcew&mmmgdmmm arh@eitsloy
f or mul a E“X[qu!" DE‘G) Wh\@r'éle ai'ﬁ t'r%qrrwim&&llhhearbweuderor@@cqrhmtamuplnmhapr@sea Ofamd

eﬂ]? &%wr piy ran
i or mul a il % te or a ogenatéd Jocarbon i lﬁ me Iene g on | o
uﬁg
¥

r
and thg %afm ucktla G0l obératiio bbb Jolihy

oyt , pre n@ﬁ@b ucH Sds INiragepnl bk/a'lgelﬂtThal’Fﬁibﬂt:rS yi@lﬁjs Ttl’(&eiszfrﬁ)é"r Qtu e r(x and
it he for medrea OXI nli¢oiipic csanumgmpﬁru:ewl@r ortbhnzo@amboamnm«fermularrstieaqbare@;en-cammfor an -

” nert or ; tISO rq Ay ther hejt te@ :h@sc ZSE % N O T fithe herbicidally

it etr ahydg %‘,ﬁ@égfgé";tfg c%Lﬁ%fH‘é Jec 4&6‘% ont °r‘f”r "H'g]z'y WeigEe s >

!hal ogena_t edrnby v@G@JchlSéﬂ r§dd s3® dﬁﬂ%ﬁ\*&%ﬂ'y@lﬂ@tr&m iR Fiolniaghite1.r €action is

_ The herbicidal 2-{5,5-disubstituted-4-oxo-2-imidazolin-2-yl)nicotinic acids and qumollne-s-carboxyhc

" acids prepared according to the process of this invention are described and exemplified in the European

Patent Application Publication number 0041623 published December. 16, 1981 Bulletin 81/50, Application

' - so0 number 81103638.3 of Marinus Los. The herbicidal benzoic acids are described and exemplified in U.S.
i Patent 4,188,487 (1980} of Marinus Los. .
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0. general ly conducted at a tenperature between [err] and [err] and
referably at 30 to [err] under a blanket of inert gas such as nitrogen or
BB gon. This reaction yields the isoneric m xture of the fornmula (Xva)

@ a7 banoyl ni cotinic, 3-quino|inecarb8x§b'§c1 r benzoic acids and the

§ ormul a (XVb) carbanoyl picolinic or qui a|8IC acids. The isoneric mxture.

gay then be treated as descri bed gbove to recover the herbicidally
gpffective formula (1A 2-(5,5- ~ - 4- oxo(or

hi ono) - 2-i m dazolin-2-yl)nicotinic acids, 3- 45 quinolinecarboxylic, or
Penzoi ¢ agi ds. The aboveXdesgri bed reactions are giagpically illustrated in
|-l ow Di agram |. The herbjfci dgl ' 1 : '

®- (5, 5-di substitut edyds
@ui nol i ne-3-carboxylic

1 dazol i n-23yl) mizgo.téngg”?c' ds_and

acills pr@epared according tol the process of|this
N

g nvention,are descri B enplified in the Eurk®pean Patent Application
®oubl i cati on nunber 0041623 plibl i shed Decenber 16, 1981 Bulletin 8f1/50,
Appl i cati on 50 nunber 811036938. 3 of Marinus Los.(xThwher bi ci dal benzoic
ghci ds are described and ganplified in U S. Patent 4,188,487 (198D) of
gerinus Lgs. 55 60 65 3 0 095 105 FLOWD AGRAM | 5 [ERR] 15 (I|A) 45.
g \her ei n X%y, Z, W [err] and [err] are as described above and fgefr] is N
gr CH Conveniently, tie nmethod of the present iXvention ki‘@Jso ui tabl e
or the preparati on of Jthe imdazolinyl-quinolinkc, nicot}|hilk, apd benzoic
@hci d herbici des {di pecy koo it m | es by hy A S-sCH—+Oe- BN krile in
®itu and Rith alstrorg hpse andllh)Hdrolgn Pperoxi n_a ‘si&u_‘gle opptration as
B aphical ly illdste 'Oﬂﬂr-$ﬂ§GSON 4 T —coo - -
a . _ R9 Ry _ 9
25 (xva) | S A2
| KOH
30 or
NaOH
X
35
Y7’ COO0H
R
Z N 1T
g NR2
40 HN———t—W
"
{(Ir)
45

wherein X, Y, Z, W, R, and R, are as described above and R, is N or CH.
L Conveniently, the method of the present invention is also suitable for the preparation of the
lqlldazolinyl-quinolinic, nicotinic, and benzoic acid herbicides directly from nitriles by hydrolysis of the .
50 gnlrile in situ and with a strong base and hydrogen peroxide in a single operation as graphically illustrated
elow: s R

80
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0. 095 105 [ERR] 25 30 [ERR] Al kali metal cation 40 55 wherein
[erNy X, Y, Z, [err] and [err] are as descri bed above. The reactions nay
be carried out at O-[err] in mater,oﬁvé%xigée of water and water m scible-
sol vents such as [err] alcohol or a u of water and water inmm scible
sol vents such as dichl oronet hane, 1,2- dichloroethane, chlorobenzene,
tol uene, xylenes and etjiyl ether. Reactions in water at -[err] are 60
~preferred as cyclizatiop to the desired imdazol ifnyl prodycts is nore rapid
at el evated tenperatur Hdi gposal or req ONBg@HCY sol vents is
not necéssary. The US aqueoul 30- 90% hydr ged peroxipe.mﬁth al kal
met al hydr oxi des serz ? conver siéor cid amidonitriles
b the al'kali metal catfon sal tsgpf the acid dianrdes and results in |ess
-product formation. The peroxide may be enployed in a nolar ratio of 0 to
D nole$? preferably 2 to 5 65 noles, ppr nmole of acid amdonitrile. 5
095 105 Both aqueous and aqueous al cohp&P& sodi um or potassi um hydroxi de
y- be enpl oyed in nmolar ratios of 2Hj®, fl@rnol es, preferably 2 to 6 noles
f 10% or greater concentration on a wel gitgpasi s, per nole of acid
M doni t4il.e.. The product im dazolinyl-atids are anphoteric and are capable
of acting either as acids or base Thus, 5 they may be isolated as the
akkali netal cation salts, as the free acids, and when treated with strong
ati ds such_as hydrochloric, sujfu/Re _apds midabbmensl caeids, as acid
adiditi om salts. The acid am doni firiljes uhia@le for use as starting .
terials are conveniently prepa finstlireacting methyl isopropyl
ke¢tone wi.th hydrogen cyanide if oﬁgwaﬁﬁﬂﬁrﬁﬁihydroxide to obtain
24{ami no-2, 3- dinethyl butyronitrile’ This &npound is then reacted with the
appropriésat e anhydride to give the acid if amdonitriles. This preparation

JOoORrT™

QO

i$ described in United States Patent 4,0{7,510. The formula (IA)

24(5, 5-di substi tut ed-4-oxo-(or thiono)-2imdazolin-2-yl)nicotinic acids,
34 quinol i necarboxylic acids, and benzoic acids, prepared by the process of
t he pregent invention, are hi ghKy _ ' :

C05° Alkali metal catlon
NG

Z R
35 "2
N
. 40 : . 1
N
45
50
(IB)
55_. - e ——— .

wherein Rq, X, Y, Z, R, and R, are as described above. : o
The reactions may be carried out at 0—100°C in water, a mixture of water and wager miscible ;olvents .
such as C,—C, aicohol or a mixture of water and water immiscible solvents such as dichloromethane, 1,2-
dichloroethane, chlorobenzene, toluene, xylenes and ethyl ether. Reactions in water at 60—100°C are
- 60 preferred as cyclization to the desired imidazolinyl products is more rapid at elevated temperatures, and
- disposal or recovery of organic solvents is not necessary. ' _ )
The use of aqueous 30—90% hydrogen peroxide with alkali metal hydroxides serves to spet.ad the .
. conversion of the acid amidonitriles to the alkali metal cation salts of the acid diamides and results in less
by-product formation. The peroxide may be employed in a motar ratio of 0 to 10 moles, preferably 2to &

'6‘5 moles, per mole of acid amidonitrile.




SE—— : -

effective herbicidal agents useful for the control of a wide variety of

nonoeot yl edonous and di cotyl edonous plants. 15 - They are al so useful as
- aquatic herbicides and are unique in their effectiveness in controlling
pFants when‘applied to the foliagegtipgseqps or to the soil, or water
cont ai ni ng seeds, or other propagating organs of the plants such as tubers,
rhi zomes or Bt eduens snddqueass eisorofic fodiom aa paassiuth Y25 xiieom8y iR eknglded in avobhr ratios
pref er abIO{Hﬂ, Qo malewrewm 2ab§l!‘9'e§)°f03‘2 of greaterFonagniation piha Weight pasispper gelelof acitt e a

H

further & perATeITo I} E b9 and DS Qb QYA HEATPLER oB6S

; ¢ I Thus,

| presenteqne 3%’@1 AT "a?zin Z?Qﬁfoﬁ@aﬁén&?he'f{ uShd éf'gmn%sic th SRBE acids
speci fi c staitadinydrodhingic, S0lfuric BAEhydrobadthit 8dids| &5 deidtadtiGorb@itsleened | i m ted t hereby

except as dBieianiddmidanitrites saitable fes usdssataping mbteRale parca’zvpmentlmbrepared by first reacting

2-(5-iso isepsonyhketanp with Bmogzn FYﬁnu'amqv EYYYEisKige R abgpimsarpng-p,8- -
e e e RS sk b
_ aﬂﬁt OfBﬂrﬁJld &)l Q-(g stutealalbx Qhiono)-2-imidazolin-2-yl)nicotinic  acids, 3-
2- am no- auﬁeldiewdstyllcbcw.yaraitedﬁnc(azﬂs,g;}epanad byl fhe ptocess otube pasknt mvdnﬁoua'rare[lﬁhly] to
[err]. TleHectiye tharbisidals agantsy mﬂil ffelr tlze Iq@mos of men@ohlmsm Of snmem}@dn% fr@r r]

and redué’@ﬁfmﬁ %}ga ' tsfula ld rseucr11ls n tKelre ctlven s ﬁﬁ{ ants
sodi um hMEP p t@ﬁtd‘fj} g’; tgrcg'itEmM §ee or othe p £ﬂ§of

M Xt ure ise gida®d sach 4sQuieR thizom rafel at afésbofran 023 10\8.0 ;mlpraéraw %

- hydr ochl esescirancatbut 0438 td €8 kd/Ma ng sol ‘ution is- extract ed W|th two 200 niL
 portions qofn ehsﬂlfe«rﬂéatehrﬂmhiewdewed'wefrtbﬁ:m ntipre ﬂ@cfﬁMnr?reesereeIe% e grepenigddue

5f 33 % qgmm% ﬁéﬁgg@gﬁ%&tjﬁ! i lD A ST LB b B RGO PARLIR b { he

quéous Ia er I'nic acid isomer, np 155-[err] 5

. (dec ). Exarrpl e Preparation of Example1
2- (4- oxo Pn?Psfﬁi!H"a‘iaéfp'F?Rﬁfm' Bneray-4mxad-imidgaoling- disidotivieaditi d 15 [ ERR] 20 COoH
30 25
i
30 + Hzn-—'-cl:—-couag |
CH(CH3)2
: 35 — o ' =
(7 Y—CooE '?1‘13 :
i
\N .CONH“?—CONHZ +
“0 ' | CH(CH3); ~
A R |
45 o 7N coun—cl:—con'z-zz
_ 1 1
. ' Ny CO0H CH(CH3)2
- : - . NaOB/ -
s L 0 .- cag

N—TCH(CH3) 2.

85

50 o ' . Q

To a stirred suspension of 2,3- -pyridinecarboxylic anhydride (30 g) in 150 mL of acetomtnie is added a
solution of 2-amino-2,3-dimethylbutyramide (28 g} in 140 mL of acetonitrile at 25° to 30°C. The mixture is
stirred for 2 hours. The solvent is removed at 50°C and reduced pressure. The residual gum is dissolved in

65 230 mL of 2.6 N sodium hydroxide and heated to 80°C for 1.5 hours.

6




45.To a stirred solution of 7.1 g of 1-am nocycl ohexanecarboxani de in 60 niL
of: nérhylene chloride is added 7.5 g of 2, 3-pyridinedi carboxylic anhydri de.
The mixture becomes warm and forns a solution. Stirring is continued for
twd hours as ‘a colorless solid precigigost 995 The ni xture of nonoacids is
cal l ected, 50 12.0 g, np 168-[err] (dec.). ThIS material is dissolved in 45
m; of 2.7 N §bdl"tmqfh scPoelrd @eZSWdhel@ttFedthme ofiewitio 85 miaf $%4 Bydrdchloti¢ adid Théen
cdol ed, ac’fﬂl‘f’ﬁaete d' t(; i P%%’f@'ag?g’n_w'%ja d@ﬁ%gfjﬂgegmeep chipriflec Xhe gxttacd an¢ t h
two 25 nmL ‘f 5 oncent o]
glive 7.% gdai) the glleém re pro ch ‘?03' rec °§m9%:f?df'g°mer’"?:f’{5g_?gé
nmgt hanol to give 2- (4 oxo 1, 3- dlazasp|r0[4 5]dec 2-en- 2- yI)nlcotlnlc aci d,
55 186-[err 0 095 105 E@mngfe 3 Preparation of
64i sopr opyl 'epfr%'gn f’fs?o(ﬁ'r"ﬁ‘i)g/?'d'szaﬁ%?wﬁdeﬂz6&‘6 ISoHPiaAYS| i n-2-yl )nicotinic acid
) 2H¢e 0 [ERR] 35 25 50 To astirred
| ution of the anhydridej(15.1 g)in 125 nLTHF under nitrogen is added 11.4
f 2-am no- 2, 3-di ram de. The mixture is stirred overnight. The
lvent is removed ih cuo, and t hiigesul qo¥§20i | —teonstst+rg—eh a m xture
the jssoneric pyri Qg hoaci d prods) di ssolved in 66 nL of] 6N NaCH.

is solution is heated [err] under irogen for three and ong-half

urs, then cool ed and t he pH of the sl ufion adjusted to 9 with|6N [err]. -
he nixture is extracted with ether twi¢€, and the organicy55 extracts
scardgd. The pH of the aqueous phase is adjusted &~ 3 wiffh 6N [lerr]. The
psulti'ng precipitate is renoved by filtration, wa
)igfve 13.25 g of desired product. A sanple is re st al | ijzed frjom

t hyl ene chl ori de ¥ar¥@0R ol | owed by et hg#® p ' an angl ytically
Ere sanpl e of ' O ONHas gt ontfz ' '
i sopriBpy!l - 2- (5-| SHf opy! - Soer ﬁyﬂ' *%- oxolg-Meicdagol i n- 2-yI|) ni coti ni ¢ aci d,

b 131-[err]. By lsing esse al |y the sane procedure, but jsubstituting the
ppropri ate- subst|tuted pyri e-2,3- 60 dicarboxylic acid anhydride and
so substitutingl if necessayy, the optically active 2-amjno-2, 3-

met hyPbut-yr am de or the 2-am no 2, 3-di net hyl t hi obut yr anide for

am no- 2, 3-di net hyl butyram de, the follow ng nicotinic acids were

Fepared. 65 ' '

-omo.mmgcn-og

35

40

45

To a stirred solution of 7.1 g of 1-aminocyclohexanecarboxamide in 60 mL of methylene chloride is
added 7.5 g of 2,3-pyridinedicarboxylic anhydride. The mixture becomes warm and forms a solution.
.Stirring is continued for two hours as a colorless sohd precipitates. The mixture of monoacids is collected,
50 12.0 g, mp 168—178°C (dec.). .
- This material is dissolved in 45 mL of 2.7 N sodtum hydroxide and heated for one hour at 80—85°C. It is
" then cooled, acidified with 10.3 mL of 37% hydrochloric acid, and extracted with two 25 mL portions of
methylene chloride. The extracts are concentrated to give 7.5 g of the desired product which is
" tecrystallized from aqueous methanol to. give 2-{4-oxo-1,3-diazaspiro[4.5]dec-2-en-2-yl)nicotinic acid, mp
55 186—189°C.

60
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shefd with water} and dried



qH

W133-142 H
g/v THF) H
[err]
118-122 H
[err]
[err] 5
182-184 9

15

20

25

30

35

45

65

B0 - (5-i sopropyl - 5- net hyl - 4- oxo 2-| m d
80 [ERR] Step 2 25 To ACHE{izHC
(40 g) it 500 nL of acetonitrile i

Bs 0005 105 [ERR X Y i np[err] H

[err] 145-146.5 H H [err]
H H 128- 131 [er] = [err] (c=0.0902
H n-Ped9$ 105 148 5-150.5 H H
247-249 H H Example[ierr] 215.5-218.5 H
Perglra{uln of 6-|sopropy| -2- (5-%5&03\/54n4§|thyl-4»ox0-2-|m|daiﬂhn-2-yl)nlcotlmc adi@r r]
[err] err] 172-180 H
160- 164 H H H 170-172.5 H
162-165 H 0 [err] 141-148 [err] np

aration of ] i3
aol ¥n- Zﬂggl—)‘-'-scmlﬁlznol I necar boxylic acid
on of 2-a 3-di net hyl but yram de
added 60 gmgsPCl%)z _ '

—I:f][:coon ciy
(CH3)28C CONH—C —coma2

_ CH(CH3)2

I CONH C—CONHZ
(CH3)2HC— CO0H CH(CH3)2

0 095 105 Exanpl

0

i3
CH(CH3),

0

To a stirred solution of the anhydrlde {15.1 Q) in 125 mL THF under nitrogen is added 11.4 g of 2-amino-

~ 2,3-dimethylbutyramide. The mixture is stirred overmght The_solvent is removed in vacuo, and the

resulting oil (consnstmg of a mixture of the isomeric pyridine monoacid products) dissolved in 66 mL of 6N
NaOH. This solution is heated at 70°C under nitrogen for three and one-haif hours, then cooled and the pH
of the solution adjusted to 9 with 6N H,SO,. The mixture is extracted with ether twice, and the organic:

extracts discarded. The pH of the aqueous phase is adjusted to 3 with 6N H,S0O,. The resulting precipitate is

removed by filtration, washed with water and dried to give 13.25 g of desired product. A sample is
recrystallized from methylene chloride-hexane followed by ether-hexane to give an analytically pure
sample of 6-isopropyl-2-({5-isopropyl-5-methyl-4-oxo0-2-imidazolin-2-yl)nicotinic acid, mp 131—133.5°C.

By using essentially the same procedure, but substituting the appropriate substituted pyridine-2,3-
dicarboxylic acid anhydride and also substituting, if necessary, the optically active 2-amino-2,3-
dimethylbutyramide or the 2-amino-2,3-dimethylthiobutyramide for 2-amino-2 3-d|methylbutyram|de, the

- following nicotinic acids were prepared




Zlgfquinolinedicérboxylic acid anhydride in po}tions during about 45
m nutes. The m xture is heated to 35 50-60C for two hours, cooled to room
tenperature and filtered to give 73.7 g of the mxture of carbanoyl

gui nol i necarboxylic acids. This goges 105 di ssolved in 435 m of 1.5 N

product is renmoved by filtratioh and dried. The solid is recrystallized
]

1 of the above procedure vyi

sodi um hydroxi de and heated for two hours at 80-[err]. The solution is

cooled and acidified with 57 nLyof 37% hydrochloric acid. The desired

from methanol to give 49 g =c8@pr opyl - 5- net hyl - 4- oxo- 40

2-imdazolin-2-yl)-3-quinolindgca OX/¥ IC ﬁ%i d np 240-[err]. Follow ng step
n _ _

2- car banoyl - 3- qui nol i necar boxyl Fc a '@“Fﬁg’: he structure: 45 50 55 60

0 095 105 L [ERR] ‘wherein L, M Q & c{r] are as reported below M

Q [err] - nmpC H - H H H
172.5-173.5 H - H HZ _ r#°c 183-185 [err] =
-90.5 in [err] H X '[Err] H P*H H ~[err] H
H . 225-227y4H . H H CH, H 1451465 OCH3 - Foam H
CF3 : H H 222-224 H CN H H
- H [err] H HH BF2 133188 5-192. H - H '
[err] - [err] 46- 250 erds] . H H.
- H _ [err] H [eér] H- H 12%:£éi - H [err] _ H
H . 198-199 H [err] H lals® = 1837, 163- 164 H
Br "H H - - {¢=0.0802 g/ml THF) '

H H nCH, 14851505

H H LD 247249

H H CH3(D)— 21552185

H H o— 262254

H H M 118—122

M CH,  CHy  172—180

H —(CHy)g— 160—164

H H H 170—172.5

H 162—165

H 141—148
. N~ cooH :

N -CH3 |
ECH(CHg)z
B =Ns
mp 182—184° .
9




[err] H ' H [err] 209-209.5 H SCH3 H
B _ - H [err] H H 189-190 H

_' [er‘r'] H H 194-196 _H H [err] H
: 11 0 095 105 Fol l owi ng step 2 9 0BRc19Bove procedure, i.e., the

base catal yzed cyclization of a carbamyhseda duinolinecarboxylic acid

B Vi el ds t hereparation of 2-{5-isopropyl-5-methyl-4-oxo-2-imidazolin-2-yl}-3-quinoclinecarboxylic acid

M 2- (5-i sopropyl - 5- et hyl - 4- oxo- 2-i mi dazol i n- 2-yl ) - 3- qui nol i necar boxyl i c
acids having the structure: L pERR] wherel nL M Qand/ [err] are as

B reported®bel ow. 15 L - Q cHyq [err] mpC H
H H 241- 244 20| step 1 H-
B H er ] {Nerf]"?% 0105an‘L[errj) 25
;- [err] H cR88r308 H [drr]
i H 0 H 241 5-22 H H et H [err]
B 258- 261 30 H [err] " H - H S 215-218
8 H CN ~ H H - 35 ¢H H S
[err] H 209. 5- I H [err]
. H - [err] 3§40y - [err]
g H H Vot §; |§’°“Id2 NMert] 5{Cu3)2 H
S 149-150.5 45 H ' Br CH(CHY), H 2151225 - OCH3
g H 20 H o [err] 249- 250
— | : ' Step 2

25

o ca;cn3)2

To astirred solutlon of 2-amino-2 3-dxmethyibutyram|de {40 g) in 500 mL of acetonitrile is added 60 g of

2,3-quinolinedicarboxylic acid anhydride in portions during about 45 minutes. The mixture is heated to -
35 50—80°C for two hours, cooled to room temperature and filtered to give 73.7 g of the mixture of carbamoyi
- quinolinecarboxylic acids.

This solid is dissolved in 435 mL of 1.5 N sodium hydroxide and heated for two hours at 80—85°C. The
solution is cooled and acidified with 57 mL of 37% hydrochtoric acid. The desired product is removed by -
filtration and dried. The solid is recrystallized from methanol to give 49 g of 2-(5-isopropyl- 5-methyl-4woxo-

40 2-imidazolin-2-yl}-3-quinolinecarboxylic acid mp 240—242°C.

Following step 1 of the above procedure yields the following 2-carbamoyl-3-quinolinecarboxylic acids

having the structure:

45

50

8§

60

65
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A SCH3 H H 264- 265 H H |
eyl - H - H [err] H H . 223
55 H [err] H H 208-209 60 65 12 0 095
105 Exanpl e:5 Preparation of 0 095 105
2- (5-1 sopropyl - 5- et hyl - 4- oxo; 2-1 m dazol i n-2-yl )benzoic acid [ERR] 20

NH To a stirred solution of 138.4 g of 2-am no-2,3-di nethyl butyram de in 200
nmL of methylene chloridey cdowy ¢H3phthalic anhydride. The m xture
is warmed to reflux for a f nuf es and ‘thgn\ﬁeft to cool and stir
overni ght. The clear sol @ . ROuHT9 883 n 160 nL of 0.8 N sodium
hydr oxi de for 15.m nutes. 25 The "aqueous I%}(gﬁ 2&5 separated and treated
wi th another 12.1 g of 50% aqggous sodi-umhy 8¢ de and the al kal i ne
solution is heated to [err] for 2.5 hours. The solution is then cooled to
[err] and neutwheleindeM, QiatchR28e ad repsrte@ Pelovtqueous hydrochl ori ¢ aci d. _
Col orl ess product separates ang is collected aqﬂ fdried to give 13.8 g, np
158-[err]. Thé filtrat® is confentrated’to a volline of 50 m at reduced

H
[

pressure to giywe another 10.0 g of product neltimg—ar3.s30 150-[err]. Tot al
yield of crude product is 23.8 g of 91.5% Exanple 6 Preparation of
n& id and
d 35 45

2- (5-i sopr opylH 5- met hyH - 4- oxo- B-i m dazdl i n- 2-yI S%UJigalsulinEH%
-6- (5-1sopropyl -5-net hyl -4- oxo-im dazolin-2-yl - i

tol Ui c act
'[ERR] CH3 55 €5 13

OC.Hs H H : -
H NO, H H 225227
\/. H ' H H . OCH3 'foam
H CF; H H 222224
H CN. H H . —
H CeHs H H 189.5—192
H H  on, CHy 246—250
H OCH, H H —
H CH, CH,4 H -
H C.Hs H H. : 198—199
H | CsHo H H 163—164
H Br H H —
o OCH, H H OCH, 209—209.5
U .
' H - SCH, H H —_
H OCqHs H H 189—190 -
H "OCFH H H 194—196
H- H -




B0 095 105 To a solution of 14.4 g of 2-am no-.'2,3'-di met hyl butyram de in 75
niL of- acetonitrile is added 16.2 g of 4- nmethyl phat halic anhydride. The

solwfion is warired to [err] for two hours and then concentrated at reduced !
W pressure to-.a residue of 31.3 g. Th&resé due is dissolved in 80 nL of 3N

& sodi um hydroxi de and warned to 80-[ _89 &% hree hours. It is then cool ed
Mto [err] and Fommingastes @chf\Whé Bbovd.pPocBdurd)fi.ed e BEUBRHS2e] cymésiroﬁmlaoesair&g%eﬂ.ﬂ-
M Near the eguinolifecarhexyhiearid dgldszthe R-(irisopidpfl-Sibetbfl-drmbbyrhiamelichips-bélfolinscaddime

& to di ssol v¥iEhevirgihnstrysiustiuct which is separating. The layers are separated
M and t he aqueous layer is extractedblwi th an additional 65 nL of nethylene-
‘chloride® The conbi ned net hyl ene c)l opdde | ayers are concentrated to a

resi dual gum wei ghing 28.8 g wh @g
heket

performance |iquid chromatograp,

desired products. The yield is "

2- (5-isdpropyl - 5- et hyl - 4- oxo- 2-i m,dazol i -yl)-p-toluic acid and .

6- (5-i sopropyl -5-met hyl - 4- oxo-2-i r¥| dazol i yl)-mtoluic acid 15 [ERR] To
32.0 g (0.116 mol) of N-(1-cyano-1, 2-dinethyl propyl)-4(and 5)-net hyl

pht hal amc acid W 'B'OL'er.%ﬂ“zﬁita@rasi@OE%%PVBO. 0 g (0.375 nol) of 50% sodi um,

ilh 23.9 g of the two .
anple 7 Preparation of

@ hydroxi de. External cooling is applied to hold the tenperature . at 20-[err];
g 56.0 g (0.494 noj es) of 3P% aqueqys hydrogen peroxpge i s added in 30 :
& m nutes whil e mai-hta-hi-rg-the—tenperature—at-20-lerrl—7Fhe-selution is
@ heated to [err] HBnd stirHed at 8(H[err] uHtil the 24Ea8ion is conplete as °
det erm nred by th{_‘n | ayer chromatg_graphy (appr oxi rrrazrz%lr%{i wo -hours). After
& thereaction mxture is ool ed t .20-[errF, 125 e gyl ene chloride is
g added and then 19.2 g (0.188 nol:) 40 of 96% sul fur(éfq;,oa@ggdnii_mzagded to
g neutralize the mxture. The organic layer is separated and the solvent. is
Jdistillesd off toHgive 310fHy of #6. 7% purB (76. 0%%)%<?98) of solid '
8 2- (5-isopropyl -5;,net hyl - 4-o0xo0-2-im dazolip-2- yl)-p-toluyic acid and
6- (5-i sopropyl - 5'-'.'rret hyl - -Oé'xo- 24*‘3 dazol i ﬁ 2-yl)- nz“?l%_l'%#c acid. Exanple 8
3 45 Preparation off H H OCH, 258—261 |
2-(5-isgpropyl -5-net hyl - 4- oxo-2-i m dazolinyl-2-yl)-p-toluic acid and
6- (5-i'sopropy! - 5¥net hyl - CBs oxo- 2-H ni dazol Hn- 2-yl - A¥To#'8ic acid 55
[ERR] 14 To 29.59 (0c408 nol), of N-(1lgycyano-1, 2-di nethyl propyl)-4(and
5)-nmet hyl phthal am c acig in 111 nL of water is added.26.4 g (0.33 nol) of
' aqueou33550% sodi Hm hydr oxiile. External cosling is2eppl2ied to hold the

H H CH, CH; . 280
H OCH, H H 203.5—205
40 H CH; - CH, . H " 238—240
" H o CaHs H H 1781805 -
v H CeHe " H H 149—150.5
H Br H H 215—225
| . OCH, H H OCH,  249—250 .
50 H.  SCH, H " H | 264265
) H H . OCHs H -
s T H OCeHs H H 223
| H OCF,H H H 208209

65
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i

tenperature at 20-[err]. The mixture is stlrred for one hour at 2-25C then

heat &d ‘to 80-90C .and stirred until the reaction is conplete as deternined

b; _this | ayer chromat ography anal y<0 098 fogction 5 mixture (approxi mately

sieven hours). The reaction m'xture is cooled to 20-[err] and 125 nlL of
thyl ene_chl oride and 16.8 0. 165 F@mpledf 96% sulfuric acid are added to

neut r al i zée'faFFé‘°?rP§<2((l§r‘st?p'°?ﬂ§“Eﬁ’ hpre- q"HV@F°"f‘§"’Q%‘i5‘é?"éfcé‘H and the sol vent

moved in vacuo to gi ve £6.3 g of 69.3% pure, Q_.]q 5% yield) solid

- (5-1sépropyl - 5-net hyl -{4- oxo- 2-i m dazol i n-2-yl) -ﬁ-tol uic acid and

- (5-1sopropyl - 5-net ANQX0- 2- 1 m dazol i n- 2}%;‘ __&@L Ic acid. 10 Exanple

Preparation of 2- sopr yI 5- rret hyl - 4- ox0- 2- 1| m dazol I n-2-yl)benzoic

cid, hydrochloric ; 25 35 © To 5.22

(0.020 nol) of N-( 012d|rrethylpr pyl)phthalamc acid in a mxture
f 35 nmL isopropyl alcohgg and 10 m_Oc;fugaétDer I s added 6.41 g (0.080 nol) .
I

f aqueous 50% sodi um hydr oxi de. Exter cooling is applied to hold the
tlenperature at 20- [err] and 4.80 g (07042 nol) of aqueous 30% hydrogen
eroxide iIs added 851xtcu||re is heated at [err ¢apH five hours then

i

i l3 % hydrochloric acig@ I -add g to adj ust the pH
tlo 1. The voI atil's Birt-S-sCPfpved—n vacuo. ' of soI id
-(5- 40 isopropyl- th)é-_l Téﬂ?)“zo‘ 2-i m-dazolin- be?rz@f‘

drochjoric salt. The solid is” analyzed by high pgﬁ{o @ace I |qur d
hr omat ography The real yield is 60.3% Exanple 1 reparation of

Q% i so p r o la-sfirrguesblugion of 181 ooez-ammd-a,z-dlmerthymuy/ra)nnde:uo 200k ofaraetiaylehd clbride is
[{ERR] 5’49 Oth'QQB a'l'D'S"dPoT'& myxtye ISP Wﬂi% a fey miputes a 8 feftapepoB. 40.

%

¢ o B i R R

eating is a’p@kdmdnns)théxae@ed&mm: enpeduahlizé L witt0 23/ Mt [oe 87% adlhedis&\ybﬂochlﬁnc acid.
i nt ai ne€bldrizss ﬁrpg@t h@@m@;f;%ﬂ ﬁsleqt:fg@cﬁdl ar;n rtﬁdh@t: piead3.8 ﬁgmfﬁs aﬁ&u‘rﬁécg g;@ﬁlg@tem;‘ |
OrrLof gL g e R °p‘~!*¥‘1§"°f g4 POIE 09 Bhe 5
ddi'ti &h gsj‘%ﬂ °t8$ &‘1“8 p%i’g\’cd's gl%ﬁi c layer is separated and the
olvent is rem)ved by distillation toE,gh,\sggﬁ 71 g of solid .

- ( 5- i soprrepydtiobefzas-yprogi-Brethid-4-axodamabiofia-2-yi-b )cm:c:aud anﬂe(sasnpd:pwlﬁa rﬁéthw-sl 90%

ure i n oxo-rmldazolm-2-yl-m-tolurc acid

HaN—C—CONH2
CH(CH3)2

CH3

45

: ' ' CH : : :
: | O:COZH [ o CopH ‘l:”3 |
o CNH—C—CONH, CHH—C —CONH

0 CH(CH3); },‘_ CH(cH3)z |

CH Co3H _ CO2H

s . CHy N _y SH3

N N
t CH(CH3) 2 CHy ~ l CH{CH3) 2 -
NH 0 ' ' NH- 0
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77%vyi el ds. Exanpl e 11 io Preparation of

g 2- &i’l sopropyl - 5- met hyl - 4- oxo- 2-i m dazolin-2-yl)nicotinic acid 20 25 [ERR]

g To stirred mixture of 20 nmL of water and 8.40 g (0.105 nol) of 50% sodi um
l hydroxide selution is added 7.83 ¢ 00095010’&) of

2- [ (1- cyano-{, 2ot 0Ly h BLARYLAESS B Q%ﬂﬁ 0O¥idedn st.LLQ'aE‘e‘? Hid s 35
Ext | |ﬂ%ﬂ{y a i i r a ntr
sol 3: |ngn b&aﬁf&%&aﬁ@?ﬁﬁ?ﬁ%ﬁe rw&&s:%ggselggnn Be D X%f ﬂgsohgt:ﬁddoﬁdldﬁﬂwﬁﬂed to

m nut es_ moﬂ;s Grigrrthree riiowrg. It e thee repeledhtau REC aind BButfatirzed | withi 236 enkt o r37 %l aqueous

fl cooling® ,g\ aghlog @'%H?'ﬁg“ﬁ&ﬂ‘?eﬁbr izatige, 19%m g i “Y'e aq@“?ﬁ ﬁff’%edlt%d'ﬁé th 1 &8 to
[err] and aamé.f .‘é@ f%@ &éﬁﬁﬁ{ & olriined %\. r.%iﬁi Eﬁéﬁ@% o

20-[err], riakiuBilgul wiight D LA tySquaet 3 o liguid SHY

3.0 by t hessaqld: donwin 288 g&?%hyduetréd mbmmtsamedueldThmemwcgamm | ayer is

separat®d and the solvent 40 distilled off to give 7.57 ¢ (87%yield) of
solid 2-(5-isopropyl-5-nethyl -4-oxo- 2Ekamakazol i n- 2-yl ) ni cotini c acid.

Exarrpl e 1 re ?ﬁlgd -ls IWYI B-methyl-4-oxo-2-imidazolinyl- 2-yl)—p—toluucacld and 6-(5-isopropyl-5-methyl- .

2- (5- i sopr opyT T Bk A% 8% %N dazol i n- 2-yl ) - 3- qui nol i necar boxyl i ¢ aci d
[ERR] 5% 60 16 0 095 105 To a stirred solution of 1.69 g (0.042 nol) of

sol i d. sodi um hydr ox]j QH; of water is addega&@dag (0.013 nol) of
2-[(1-cyano-1, 2-c épl)amnocarﬂgOh In%S oI_ingarboxyllc aci d.
External heating is I} i False t a0pe 3 e gerr] To this
solutica 4,37 ¢ (O 039 nol) m(eﬂg@pydrogen per oxyde |i s §8ECHar 30

m nutes while maintaining the tenperature at 80-[er rgy ar the hydrogen 5 -
péumde addition is conplete, 1.04 g (Q.026 nol) of solid sodium hydroxide _
i s added. An additional 1.04 g (0.026 rrg of solid sodi um hydroxide i's :
added akter 1 hour. Following a total r |on time of 2 hours, the

solution is cooled in an ice-water bath _and the pHis adjusted to 2.0 by
the addition of 37% hydrochloric acid precipitate is filtered, washed,
and dried to give 3.90 g (85%y| +’%‘e O|Idc2‘ (5-1isopropyl -5- rrethyl-

4- 0X0- Zoi m dazol i n- 2-yl ) - 3-qui nol QN C‘%@ g |ch is 87.5%pure. 10
ahd dondceitsad i on on the formation .

Exanpl e 13 Effect of base stoichionetry
2- (5, 5-di substitut ed-4-o0xo-2-im dazol#

To 32.0 g {0.116 mol) of N-(‘l-cvano-1,2-dimethylpropyl)-4(and 5)—methyl phthalamic acid in 80 mL

35 water is added 30.0 g {0.375 mol)} of 50% sodium hydroxide. External cooling .is applied to hold the

temperature at 20—25°C; 56.0 g (0.494 moles) of 30% aqueous hydrogen peroxide is added in 30 minutes

while maintaining the temperature at 20—30°C. The solution is heated to 80°C and stirred at 80—90°C until

the reaction is complete as determined by thin layer chromatography {approximately two hours). After the

: reaction mixture is cooled to 20—30°C, 125 mL of methyiene chloride is added and then 19.2 g (0.188 moil)
40 of 96% sulfuric acid is added to neutralize the mixture. The organic layer is separated and the solventis .

- distilled off to give 31.7 g of 76.7% pure (76.0% yield) of solid 2-(5-isopropyl- 5-methyl-4-oxo—2-|mldazolm-z-

yl)-p-toluic acid and 6- (5-|sopropyl-5-methyl-4—oxo-2-|mldazolln-z yI)-m-tolunc acid.

o\ : Example 8 '
S 45 Preparation of 2-(5-|sopropyl 5-methv|-4—oxo-2 -imidazolinyl-2-yl)-p-toluic acid and 6—(5—|sopropyl-5-methyl-
: 4-o0x0-2-imidazolin-2-yl-m-toluic amd

' CHy o
S . oH COzH | NGOH .
50 3 CNH—C—C=N ——= CH3 A
- ) _ i | A N CH(CH3)2
: . o ) CH(CH4) 2 . _
- _ HN 0

lngso4

COzNa

s 7

- COoH
60 2
CH3 CH3

_ , | " _
_ 7 \L—cu(cm)z
65 S HN -
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ly-I )corrpounds [ ERR] 20 Three sanpl es of

I(ij\,sopropyl -5-.met hyl - 4- oxo- 2-i m dazolin-2-yl)nicotinic acid (1.3 g,
.1005 nol) are dissolved in three 30% a ueous basi ¢ sol uti ons cont ai ni ng,
" three and four nolar equival enfs0 g 8i um hydr oxi de. Each of these
| utions i std0®iga8l168tmdies Rli1-&y@ko-i, flaﬁeet Quﬁﬁn &’(Qﬁh é)Mzr@pAmnatam RI4% YASEL &Y
ijgh per f eatpisaddel taay b.36 Fon GRdqoenua pdvy m Bgttxldiel BxterH¥l @ONHgEY HppdditOhdd the
-{( 5- i soptenpptatuse ated b CAThexwixtu@Ss Surremfdrasmlhonn §-201-P51C ¢ienihasted toa&ﬂl—f$0°camd

2-(1-c arB‘é{ ”"'1‘“2"?3?[?@ th "g*'ﬁ?h;@ 'E;E{&'F‘b‘& ﬁl, até‘b’ tog% Yjanaty F |
ter i¢ CREH, ﬁ{ T B A e i ﬁ‘éﬁi‘b ‘i“é
¥ and tb&baféﬂéd d éhdmhﬁ&n@@a Infvaduo @rorra ua&(ea AMRd) £diiB ad8-i¥odr

bgse concémetret-4-or- a-nmncad;hue{yad-tdlmc 1&% andl 6-hescecppyll-a-rbéthyj-mog@mmﬁdﬁzomltz-mm

~dglt er mi nedpluiqid-resul ts of these experi rrents il lustrated graphically bel ow

dgnonst tat e the inportance of suffici %nt e concentration and

stjoi chi On?;eE%atfogrofi P3SO§F0E+IQL%I 4. Qfémﬁﬂl ilﬂ 2- vtl)b&-zt( gacldgg/dh;gﬁlgﬁczsgllt in-2-yl)

cqnpounds fect of base concentration and stoichionetry on the formation
off 2-(5, 5-disubstit ted4o 2|mdazoI|n- 2-yl nds 35 40 45 50 55
60 65 17 = 0 095 A0 3nolar e Upyal ent O—l 3 rml ar equival ents
off NaOH 3 4 nol ar gu kle.n.tcs-oin Na 20 NaCH
cancentration (wei g bahl5| s) ijgﬂalz CH(CH312
| o h HC1
25 B -' :
COsH
o | : N s QL
30 CH(CH3) 2
HN =0 '
35 To 5.22 g {0.020 mol) of N-(1¥'cyano-1,2-dimethylpropyl)phthalamic acid in a mixture of 356 mL isopropyl

alcohol-and 10 mi of water is added 6.41 g (0.080 mol) of agueous 50% sodium hydroxide. External cooling
is applied to hoid the temperature at 20—30°C and 4.80 g {0.042 mol} of aqueous 30% hydrogen peroxide is
added. The mixture is heated at 80°C for five hours then cooled to 20—25°C. Aqueous 36% hydrochioric
acid is added to adjust the pH to 1. The volatile solvent is removed in vacuo to give 8.35 g of solid 2-(5- -

40 isopropyl-5-methyl-4-oxo-2-imidazolin-2-yl)benzoic acid, hydrochlonc salt. The solid is analyzed by high
performance |quId chromatography. The real yield is 60.3%.

o ' Example 10
Preparatlon of 2-(5-|sopropyl 5-methyl-4—oxo-2-|mldazolm-z yl)nlcotmlc acid

- o o
: 7 ‘ -C0gH l-'—* NaOH |
o N ﬁuu—?—ca& — | N :
50 - No§ crena)z _L—CH(CHs)z
) - . BN 0 )

55

45
Co, Nc

&0

65




0.095 105 Exanpl e 14 Preparation of ' T
2- (\5- i sopropyl - 5- met hyl - 4- oxo- 2-i m dazolin-2-yl)-p-toluic acid and :
%‘-*-Lsopropyl -5-met hyl -4- oxo-2-imdazolin-2-yl)-mtoluic acid [ERR] 15 20
"A m xture of the [(1- car barmol 0952105m3t hyI pr opyl ) carbanoyl] neta and
paratolwc aC|ds 583 I s dissolved. in Ooa ueous s’g{dlf
g

hyaroxi de, °§r f gﬂ%,ﬁf*% PR

for two & Qﬂi&h"é’l’wj dﬁy SERRLAL ’@ena.,émid&éa X u

m xture ks xtpﬁrt Q4-N3DFL; 80 LQerln h@ eanmhwsaaﬂw aB mA@HQﬂ%l&fea&&aodﬁmer ed
m xt ure atﬂdltR)n(OSSZ%m[d qg;:dxeaﬁmmh rolanid lagec is-sgparated ahd 2@l spiwer isyénp ovgd bydigtilletioaci d
and 6- (51‘?@ -Oyof sgli WPma‘l"@m?iﬂVh?‘ﬂ’a’z?o'm'%mZm;?rYJ)“‘ﬁ?"ﬂ"l‘ila&‘F’(‘3"“& fisPO%3mire in
Exanpl e {8 ¥Pl98ct of base concentration on the formation of

2- (5, 5-di substltut ed- 4- ox0- 2-i m dazokkadspre Ml ) corrpounds Sanpl es of

2- [ ( 1- earhparesdn-ct 2-25-idbpnddy e/ ingthdiasokg-2-ahibaiyd-J micewdic sic aci d, neta and
para-toluic acids are dissolved in 3.42 nolar equival ents of .aqueous sodi um
hydroxi de at varying concentrations of 4% 40 10% and 20% The resulting
solutions are he ﬁ(FHBo [err] for two to @¥ehours and the

“sol utigns assaye eél_ ed cywhoged (i dgzol i nc,; yI) products. The
results of these e|; e repgnegd in (a F&N whi ch
denonstrates a si gnlflmantcﬁ(ﬁ%:lhase i 1 product Yor tlt; H3d3e
concentrations of 10%or greater on wei ght basis. y& a5 60 65 19 0. ;
095 105 TABLE | Effect of Base Concentration of the Formation of I

j (I\nldazzol in-2-yl) Conpounds of the Invention fERR]:
| | | | HC1

® CO4H -

N CHy . '
- j-——CH (CH3)2
HN =0 :
- To a stirred mixture of 20 mL of water and 8.40 g {0.105 mol) of 50% sodium hydroxide solution is
added 7.83 g (0.030 mol) of 2-[(1-cyano-1,2-dimethyipropyllaminocarbonyl}-3-pyridinecarboxylic acid.
35 External heating is applied to raise the temperature to 35—40°C. To this solution 13.6 g {0.120 mol) of 30%
hydrogen peroxide is added over 30 minutes while maintaining the temperature at 36—40°C with external
cooling. After-one ‘and one-half hours at 35—40°C, the mixture is heated to 70°C and is held at that
temperature for two hours. After cooling to 20—30°C, 50 mL of methylene chloride is added and the pH is

adjusted to 3.0 by the addition of 37% hydrochioric acid. The organic layer is separated and the solvent
40 distilled off to give 7.57 g (87% vield) of solid 2-(5-isopropyl-5-methyl-4-oxo-2-imidazolin-2-yl)nicotinic acid.

N Example 12
-/ Preparatnon of 2-(5-isopropyl-5-methyl-4-oxo-imidazolin-2-yl)-3-quinolinecarboxylic acld
: . oH CO3Na

45 3 A

0sH
O - O P
T - 22 N CH(CH3)2
L o - CH(CH3)2
50 ' 3 : HN 0 : :

85

60

685



NaOH Ti me - % 10 - R

“Congentration | hrs yield 4 0. 083

17,7 20 ' 4 3.0
81.8 10 : | 3.0 00953059 >5 30 4 3.0
87.4 10 To astirred solution 081.69 g (0.042 mol) of solfsobiufnbi¥itbxide in 11 mL of water is added 4.00 g
20 (0.013 mol) of 2- [(}cﬁno 1 2-d|methy|propy%mf_]_océ,@o@l]ﬁ-qmoﬁnecﬂb ircasisisExtenpal heating

1Invent|

‘subsfftuted with(d

substituted with

pr epar J letbfo pﬂptg[} 8083 e loy! t %%ﬁﬁ) on 4.37 g (g 9 mol) of 3?h/°e :yd:ogen

thi ono) S "réi e T e O B e

benzoi C(oaza f sél %o i r@eld , £1 Rdun F[Jﬂfvﬁl]gdtSta Ne&fioddthe &ferhbl.rsltse [err]
al kyl ; dobutiod |s|c60|§cah Iah icaiwaieh baali afdthe pH B\eojusted t0yd.q byatheladalitien of 1% hydemebliofier r |
are 55.acids Hie@reciptaies fitaredaveshed, and diied teaive 8009 (85 Yeyielgoif adhid R¥aigorsamy-ametidhed,

t hey na‘i/°"r°‘@r5?‘é’§§’ﬂf“zlywFT'"@S’/‘E‘F‘B’QN‘?P"‘%HP?@H&VP?ﬁ’ Riffhstituted with nethyl, and
when'ferr] and [err] ‘are not the sagg.othe optical isomers thereof; Wis O
or S; Xfiett ohyadé Qgeriomedty ahddohdentdtiol bn thfdnaatwdfzagssrwsubaihme;rnxo{z%rd]azoaﬁ kyl ,
[err] ad-Wosrgpounds. f | uor onet hyl , trichloronethyl di f | uor onet hoxy,
dllomeralkylanlno [err] alk Ith|o nitro, o phenyl or phenoxy optlonally
8] 1a l_h }_l {en’d’o}q al &P2thalogen; Z is hydrogen,

% 3) r i<zl or qetl ™ é&m or phenyl :
kyl, [err] al kowy or % ?gﬁ and when taken
together, Y and Z nay ﬁorn1a ring in which YZ are 9€ep ﬁted by the
struéture [err], where nis an integer from3 to 5, provided that X is

ogen Thyee $§n1ﬂl of2-[SERIRfopA-methyD4-09b2-ih0dazdliMEL inicotinid siat(1.D§, (BBS eol) are
entq'?? Y?%%?!"e? Efﬁ © Baqut basis sewﬂ.%'»rﬁoatamm 0P thyge) an@dwgonnﬁdsequfmmeof
a d

[err] alkyl, 60

of these solutions ted at 60°C for three. e solution analyzed by

chromatography for equilibrium concentrations of -(5-isopropyl-5-methyl-4-oxo-

;COI’IC%tﬂlﬁtdawﬂn-z-yl)mcotlmb Scid and  2-[{1-catbaf -1,2-dimethylpropyl)carbamoyl]nicotinic acid. .

-Sufficient water is then added to each solution to adjust the base concentration to 15% and the equilibrium
concentrations determined as above. Finally the base concentration is adjusted to 10% and the equilibrium
‘concentrations determined. The results of these experiments illustrated graphically below demonstrate the |
: importance of sufficient base concentration and stoichiometry for the efficient formation of the (2-
30 imidazolin-2-yl) compounds. :

Effect of base concentration and stonchwmetry on the formation of 2- (5 5-d|substltuted-4-oxo-2-|mldazohn-
_ 2~yl)}compounds .

35

.'45

§0 T em
e

- 60
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L 0.083 17.7 [err] + - 4

3.Q§Q' 81.8 20 CO2H 10 3.0 94. 0

25 30 [err] 4 _ 3.0 87.4 10 3.0

96.5 35 20 - 3.0 0 095805 40 C aims 1. A process for the
preparation of a 2-(5,5-disubstituted-4-oxo(or

t hi ono) - 2-i m dazol i n-2-yl)nicotinic acid, 3-quinolinecar boxyl ic acid or
benzoic acid of tR& formula: IﬁR] wher ei n [err] isWN 0f err] is
[err] alkyl; [err] [err QH(@%Y)Q] cygl oal k | dp ﬂl:’[err] and
[err] are 55 taken }oyet he\N[a st he car-bon t " —~&0BH,
attached, they may reprysent Nery] cycloal kyl optional Ny substl th
nmethyl, and when [erf] axd [errf¥are=fot the same, the optical |}||s)(t()d;]rrg%ys\'1

thereof; Wis Oor § X iX hydrogen, or [err] alkyl, Y is hydrogen,

hal ogen, [err] al R$I1 [err\ al koxy, trifluoromethyl, trichloronethyl,

} difluoronethoxy, dilbweral k¥l amino, [err] alkylthio, nitro, or phenyl or
‘phenoxy optionally spbstitutad with one [err] alkyl, [err] al koxy or

hal ogen; Z is hydroggn, [err] \al kyl, 60 trifluoromethyl, trichloronethyl,
phenyl or phenyl substituted w\th one [err] alkyl, [err] al koxy or hal ogen;

and when taken together, Y-and may forma ring in which YZ are . -

- represented by th Ss1ructure: [erN], where n is an integer from3 to 5,
provi ded that X is hydrogen; or [BRR] re L, M Q and
[err] are eacrh of hydlrogen;, hal oge z[?f?lr e‘f'ki"??"[err}l\/ru%loﬁo'xy, [err]

hal oal kyI gor omet hoxy, dil oweraNgyl am no, [err] alkylthio, nitro,

phenyl yUor mpno- substituted phgnyl or phenoxy where the substituent

IS [err] ag =3l elr2 al koxy or hal ogen\with the proviso that only one of

5 2
(SN
é‘
— |
) ~
°
<
@
. Q
h .
-4 & o
; .
G
- ) .
' = 3 molar equivelents of NoOH
-

4: molar equivalents OF\NOOH

10 _ 15 20

NoOH concentrotion {welght basis)
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B M Qor [err], nmay represent a substituent other than hydrogen, hal ogen,
;[err] al kyl or [err] al koxy; 5 conprising, reacting a conpound of the

st ruct ur e’ [ ERR] wherein [err], 095 ;o W [err] and [err] are as

; descri bed above, and [ERR] 20 w h romg to 20 nol ar equivalents of an
aqueous or aqueous al coholic [err] esambiaima or potassi um hydroxi de of a
concentRrepaiation of2-{%86breny!-Hmethy!droxer2imifiazoiin-Byil-wtolic ativlapd 6-Bdiertralidmemdf- 30 to
90% aqUERRIMHFRivYhmriBRTYe at a tenperature of from25 to [err] and
thergafter acididyi ng the thus-forned reaction mxture to a pH between 2
and 4 with a stro{g n?éﬂ cagid to give the orrrulaé;ll ) acid. 25 = 2. A
nmet hod according tjo ¢fa be- gortewrit fation is from10 to
40% of the total r\ee cEPfNé!’zon a*twei ghg Pastnt— sﬂwNHﬂ suf ficient
quantjties to .provide f mé 39,Si X ol &Rz equi vk Ieng gase for each
equi val ent of forrmula (Ia) produc? 3. A nethod. accor |ng 38 claim1 for
the preparation of a formula (1A), 2-(5,5-disubstituted-4-oxo(or

t hi ono) - 2-i m dazolin-2-yl)nicotinic acid, 3-quinolinecarboxylic acid or
benzoic acid; conprising, reacting a 30 m xture of conpounds having the.
strudfures: [ERR| 40 wherein [err], X,{Y, Z and Ware as defined in claim1
with 2 to 20 nol es of an aqueous or aqueous [err] al coholic solution of
sodi um or potassi um hydroxi de of a concentration of 10% or greater per nole
- of formula (Xva) and (XVb) conpound, at a tenperature of 25 to [err],

-aci di*fying the thus-formed reaction mxture to-a pH between 2 and 4 with
hydrochl ori c aci«gd_or SLEDfHI’I c acid, extracting.t¢ognaci dified reaction

mixt ure with an ory 23| vent and separat i g Nhe sol vent fromreaction

m xture to obtain t . N4CH:A met hod accordi ng
to d2im1l for the N 2 fCH$1 fFonpoupd T [ CBtcmgc)Eure (1A):

[ ERR] . where [err], X Y, |Z, ’fl i : ' :

conprising, reacting a o of the fornula: 0 095 105
~wherein [err], X, Y, and Z are as described in aim1, with an equivalent

.. anourse of AomigQirgd ted(1-0frbdningyl-f, BdimethaipropiifeRpamoyl] meta and para toluic acids {5.83 g, 0.02
: mol) is dissolved in 15% aqueous sodium hydroxide (0.4 mol, 20 molar equivalents). The solution is heated
at 80°C for two hours then cooled to room temperature. Analysis of the reaction mixture by high
performance liquid chromatography shows 94% of the desired mixture of 2-(5-isopropyl-5-methyl-4-ax0-2-
imidazolin-2-yl)-p-toluic acid and 6-(5-isopropyl-5-methyl-4-oxo-imidazolin-2-yl)-m-toluic acid.
35

. Example 15
Effect of base concentratlon on the formation of 2-{5,5-disubstituted-4-oxo-2-imidazolin-2-yl}) compounds
} Sampies of 2-[{1-carbamoyl-1,2-dimethylpropyl)carbamoylinicotinic acid, meta and psara-toluic acids =
are dissolved in 3.42 molar equivalents of agueous sodium hydroxide at varying concentrations of 4%,

40 10%, and 20%. The resulting solutions are heated at 80 to 85°C for two to three hours and the solutions
assayed for the desired cyclized (imidazolin-2-yi) products The results of these experiments are reported in
Table Il below, which demonstrates a significant increase in product formatlon at base congentrations of
10% or greater on weight basis. .

50




wherein J[err] and Ware as described in said Claim1, in the presence of a
sol vent of diethyl ether, 10 tetrahydrofuran, dinethoxyethane,
acetonitrile, or a hal ogenated hydrocarbon, at a tenperature between 20 and
[err] under a bl anket of nitrogen, to obtain an isoneric mxture of the
conpounds of formula (Xva) having th@98 @& ure: 15. [ERR] 20 and fornul a
(XVb) having the structure: [ERR| V\herﬂé]_e[lerr], X, Y, Z W [err] and
[err] are as é}@@% ﬁ%@éoﬁcsmgi@l b FolntaRah bftehiddiSlin AT ofrPbIvRE of BERLeraBn
product with o] nol es of aqueous or aqueous [err] cohol i ¢ sodi um or
pot assium hydr oxi de of a c%:lncentrati on, %L 10% or gregteriper nole of
formula (Xva) and (>eAcpNe-avooNRg, at a—temperat uRe<Bi 25| 8 110C,

aci difying 35 the thus-forlted reaction nmixture to a ﬁ)’H"ﬁetV\een 2 and 4with
hydrochl oric acid or sul furdc acid, extracti ng the acidified reaction

m xture with an organic sol vent andNseparati ng tTiree sol vent f%omthe fornula
(1A alid product. 5. B nethod acksestitraient o C ai AS1 for theY¥feparation of
a conmpound havi ng—the—strteture HBy—XTERR wheretn [errT, X VY, Z, [err]
and [err] are as desed in Caim1l, conprising, reacting a conmpound of

the fornmula: 50 [ ERR #Palein [err], X, Y andggspre as deggribed in Claim
1, wit¥ an equi vahgl punt of a conpound of the 60 fornmula: [ERR] 22 0
095 105 wherein [erT[Nenhd [err] are as described in said daim1, in the
presence of a solvent of diethyl ether, tetrahydrofuran, dinmethoxyethane,
acetonitrile or a |low*boiling hal ogehated hydr ®arbon, at & enperature
betweel? 20 and 60C under a bl anket of nitrogen, to obtain an isoneric
m.Xt'ure. of the 5 conpqQunds having the structures (a) and (b): X [ERR]

CH3 CO2H 10 3.0 94.0
25
30 L S o
7 NCOgH
' ! 30 - 87.4
N
N 10 3.0 96.5
3s
' 20 3.0 98.1
40
Claims
‘(}‘; . - i . . - 3 - .
W 1. A process for the preparation of a 2-(5,5-disubstituted-4-oxo(or thiono)-2-imidazolin-2-yl)nicotinic
" acid, 3-duinolinecarboxylic acid or benzoic acid of the formula:
45 X
Y 7/ . COOH
R
Z—\ Nt (IA)
50 R \—Rz
HN——=—W

wherein Ry is N or CH; R, is C;—C; alkyl; R, is C;~—C, alkyl or C,—C, cycloalkyl; and when R, and R, are

55 . _taken together along with the carbon to which they are attached, they may represent C;—Cg cycloalkyl
optionally substituted with methyl, and when R, and R, are not the same, the optical isomers thereof; W is
O or S; X is hydrogen, or C;—C, alkyl, Y i§ hydrogen, halogen, C,—C, alkyl, C,—C, alkoxy, trifluoromethyl,
trichtoromethyl, difluoromethoxy, diloweralkylamino, C—C, alkyithio, nitro, or phenyl or phenoxy
optionally substituted with one C,—C, aikyl, C,—C, alkoxy or halogen; Z is hydrogen, C,~—C; atkyl,

60 trifluoromethyl, trichloromethyl, phenyl or phenyl substituted with one C,—C, alkyl, C,—C, alkoxy or
halogen; and when taken together, Y and Z may form a ring in which YZ are represented by the structure:
—{(CH,)y—, where n is an integer from 3 to 5, provided that X is hydrogen; or

L M F|‘7
[ 1
65 YZ is -C= —C=C"'"v

20




(a) (b) "wherein A X, Y, Z [err]
an%.[ﬂerr] are as described in Clarml treating the thus-fornmed reaction
prodtict with 2 to 10 nol es of aqueqg! %eous [err] al coholic sodium or
pot assi um hydr oxi de of a concentratr on of 10% or greater and 2 to 5

nol es of 30 to 90% aqueous hydrogen pemasiede per nole of fornula (a) and
(b) conpound, Etct af BaseCpmeattaiipeofolie FRBnation pidimidazolin liCPPpengds ¢féhe!misiqnor ned
reaction mxture to a pH bgfween 2 and 4 with hydrochl orRjc acid or sulfuric
~acid, extracting the acidiiled reacti oman xture ¥vr aR—eRgani ¢ sol vent and
separating the sol veRT“oimt¥¥2f ormua (1B) acid ,p.d.u.crt. 6. A nmethod
according to Caim1l V\/nerenﬂ [err] is methyl; [err] Hs |sopropyl Wis 0; X
i s hydrogen; Y is 25 hydrogen, hal oge [err] al1erl [err] a,J koxy,
triflugsomethyl, tri chlﬁor onet hyl %f‘Pﬂ [ omet hoxp(rs di | ower J@/I amno, [err]
al kylthi o, nitro, pheny phenoxy, or enyI or_phenoxy suﬁ&t_u. uted with
one [err] alkyl, [err] alkoxy or halogen and Z represents hydrogen, [err]

al kyl, trifluoroneth ?( | oromet hyl ,” phenyl or phenyl substituted with
one [erg] alkyl, [er | kdxy or hal ogen. 7. A R8¥hod accorfdfng to Claim 1
for the preparati 6H3 ) - 2- (5-i sopropyl - 5- net hyl - 4- oxo-2- 30 -

8 i mdazolin-2-yl)-3-quinolinecarboxylic acid. 8. A nethod according to Caim
"1 for the preparation of (+)-2-(5- |so§)ropyl 5-m§tohyl 4- oxoag

|mdazg{,|n-2 yl)nicotihic acid. 9. A fethod accdrding to Clarml for t he
preparation of the m xture of conpounds 2-(5-isopropyl -

met hyl - 4- oxo- 2-i m dazoNi nyl -2-yl)-p-toluic acid_and
" 6-\(B- i-sopr opyl - 5- F3 ®ko- 2-1 m dd%ol i n-2-yl P¥m tol ui c %&8i d:

Pat ent anspr Cche 1. V@rfahren zur Herstellung einer

2- (5, 5%Di subst . - 4- oxoRufer thi ono)-2-im dazolin-2-yl)-nikotinsaure, 400
- 3-chi nol i ncar bonsaure oder -benzosaure der Fornel: x ..Y COH |
(1A) 45 _ . Rl ~~~~~~~~ R HN 50 vvobei Rs fM
N oder CH steht; R fM Cl-C4-A kyl steht; R2 fO C, -C4- Al kyl oder .

C3- C6- &cl oal kyl sgﬁjund wobei Rl und-R2, wenn sie zusammengefaBt sind,

genei nsam-mt dem 6h gfof f, an das sie: geknupft si nd, C3-C6-Cycl oal kyl,
gegebenenfal | s subsgi tlui ert mt Met hy#, bedeut ed%onnen, ufd4falls R und
R2 nicht gleich sinN“ die optischen lgomeren dergel ben; Wfgyl O oder S
‘steht; 3X fOr Wasserstoff oder .55 C, -CZ-Akyl steht; Y fM Wsserstoff,
Hal ogen, C1-C4-Al kyl, C,-C4-Al koxy, PPifluormeti®f , Trichl ®8tethyl,

Di fl uor met hoxy, Di-niedéeralkylanmno, C -CA-Alkylthio N tra oder Phenyl
.oder Phenoxy, gegebenenfalls substituiert mt - -einemC, -C4-Al kyl,

C - - Abkoeﬁ oder Hal ogen, steht; Z fOr Wasserstoff, O -C4-A kyI
Trifluorne 9F, Trichl ornethyl, Phenyl oder Phenyl, das substi. tUr ert ist
m t ei nem C 1 Gprdkdey bor tl'GlpT@erauon of a 2-(5,5-disubstituted-4-oxo(or thionc)- 2-|mrdazolm-z-yl)mcotrmc
acrd 3-duinolinecarboxylic acid or benzorc acid of the formula:

pad : ) X

Y 7 ' COOH : '
. R :
-\ N 1L . (Ia)

HN—t=W

wherem Rgis NorCH; R, is C,—-C. alkyl; Rz is C;—C, alkyl or C;—C; cycloalkyl; and when R, and R, are .
55__taken together along with the carbon to which they are attached, they may represent C;—Cg cycloalky! -
optionally substituted with methyl, and when R, and R, are not the same, the optical isomers thereof; W is
O or S; X is hydrogen, or C,—C, alkyl, Y is hydrogen, halogen, C,—C, alkyl, C,—C, alkoxy, trifluoromethyl,
trichloromethyi, difluoromethoxy, diloweralkylamino, C,—C, alkyithio, nitro, or phenyl or phenoxy
: optionally substituted with one C,—C, alkyl, C,—C, alkoxy or halogen; Z is hydrogen, C,—C, alkyl,
60 trifluoromethyl, trichloromethyl, phenyl or phenyl substituted with one C,—C, alkyl, C,—C, alkoxy or
- halogen; and when taken together, Y and Z may form a ring in which YZ are represented by the structure:
—-(CHz).. , where n is an integer from 3 to 5, provided that X is hydrogen or

L M Q Ry

: I 1 1 |
6 'YZis —C=C—C=C—,

20
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Allkoxy oder Hal ogen, -steht und wobei Y und Z, ‘wenn sie zusarmengef alt
sin e| nen Ring bilden konnen 60 in demYZ fur die Struktur -(CH2)6-
st eht™ " wobei n eine ganze Zahl von 3 bis 5 ist, mt der MaSgabe, daB X
V\asserstoff rst oder vvobei L MQ®ROI® 105 : YZ

fur -C= ﬂ &1 '
111111~~~tle~r—9~~|~‘ ~~~~~ f en, C1 log nd
R7 jeV\Blrﬂu romethoxga E\g %cnaé}'ua Q%Aﬂg& phe Iog wq\ mor;?/l::t:%\gu;ﬁlyon?:? ,
C, - C4- Haf, Md«)f Ry, ridyf e N@é’eﬁ‘ﬂi éimtyuen{bmemt KaH, aaTogen, C,OC; 504 & yld, Bikéxy:

Ni t r 0,5 Preapyising, Péactirgeycomdeyndipbthe ssuchad:i tUI ertes Phenyl oder Phenoxy

ded.eut en, wobei .der Substituent CxC4-Al kyl, C, -C4-Al koxy oder Hal ogen i st;

g:t der Mal 3gabe, dal 3 lediglich eJner der Reste L, M Q oder R fOr einen |
u

bstituenten stehen kann, derynj ooléasger st of f, Hal ogen, C, - C4- Al kyl
der @ -C4-Al koxy ist; unfassend|dig Unsetzping ei ner Verbindung der
truktur x 7 Z \ CONH—C—X® COOH R 1 Z~x

ONHCR3 R2 ,5 wbei R, X Y, Z RB9wW R1 u R2 di e oben angegebene

iedeut ugﬁl haben und w R3 fur G NH2 oder ON teht, 20 mt 2 bis 20 nol aren
qui vad eTeET B Kl ZV\WS%raf“g‘g@ha"éa%‘?esmgg?ti‘%e'éﬂﬂohoI i schen (Cl-C4)-Natrium
oder Kaliunmhydroxid mt einer Konzemjration von 10% oder grol 3er und von O
bis 10 nol.aren Aquival enten 30-90% |wassri gem Wasser st of f per oxi d bei ei ner
Tenperatur.von 25 bis 1100C und Raiss €riNHegehles Ansauern des so gebildeten

Reakt pons em sches auf einen H ZW schen 2qung|s r tar ken 25
M neral s (o) Ide@ﬁgg E;ng %ECE J:%{ n'f"rﬁfo%ﬂm n of fé‘g Ezto m313_
ANSEI UChnybirogdh pétbxidd BB 96C WAHth Pa°c| efhug ittion
Reakt i onsse tolagH eeﬁae\shcmmﬂoas:mg rebaral gtid tnglve the asusmeu/sheiader Menge
ver weedet V%Adnezlmd Berndifd 1o a'mdn“@erblnshﬁbmlcwcemrmqwsvmm@rﬂo?j’eqf tRatotal f ur .
t edes Aq{ﬁ‘F’ii'a];é‘Fsﬁ“f“ge@ Pr";g gk %:'sdéﬁf‘f"ljb 9693“"“35 ta,/gfovide, fram U@n‘HE?'xAHQBF uch
1 zur Hef¥t s BRin 2 .ﬁ?ﬁ aié B o BFGlia )] 288 MislbditlieddZbiop- 30
2-yl) @.tdna)sz-.wcﬁzonn@w mﬁ. b&&, 3lqURDITALH o XPRERiId 0P BEEEIS Rit: Gorfitisinb GbdtBhg 4 | A)
unf ass&ndmureoftdbmebmwgavmgmmstrmtsmhung von Verbi ndungen mt ‘den Strukturen:
. R1 i'l'
: - Y= | COOH Ry ﬁ Y—” CDNH—?—CNHZ
% ' 2,/ —CONH—C—C—NHy. TN Ucoon R2 |
éz : Ry _ (XVp)
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40 wherein Ry, Ry, Ry, X, Y, Z and W are as defined in claim 1 'with 2 to 20 moles of an aqueous or aqueous
C,—C, alcoholic solution of sodium or potassium hydroxide of a concentration of 10% or greater per mole
of formula (XVa) and (XVb) compound, at a temperature of 25 to 110°C, acidifying the thus-formed reaction .
_ mixture to a pH between 2 and 4 with hydrochloric acid or sulfuric acid, extracting the acidified reaction .
N mixture with an organic solvent and separating the solvent from reaction mixture to obtaln the formula (1A)
45 acid product.
4. A method according to Claim 1 for the preparatlon of a compound havmg the structure (IA):
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{IA)

55 "

where Ry, X, Y, Z, W, R, and- F\2 are as described in Claim 1, comprising, reactmg a compound of the

formula:
X
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X .. . X R Rl W35 C~o00H gRI W T
COYt\Q_N H C- CNH2 9 R : COOH ‘
R2 R27™40; * . ~~~~( XVa ) (Xb) (XVb) wobei R, R2, R X Y,
Z und Wwi e i'n Anspruch- 1 definiert@sges,105t 2 bis 20 Ml einer wassrigen
oder 45 wissrig Cl-C4-al koholischen Losung von Natrium oder

Kal i unhydrvaifep 'Tgn X eippbf arAsAeseipestip SR drivitoan eryivpleframoupt g5 psompeunget the
Ver bi ndung GEF For mel (XVa) und (XVb), bei einer Tenperatur von 25 bis
110C, Ansauern der so gebildeten Reaktlfbn‘élm schung auf einen pH zw schen 2
und 4 mgt Chl orwasserstoffsiure ode 7&5 Isaure Ext rahi eren der :
angesauerten Reakti onsm schung mt. gani schen Losungsmttel und :
Abt r ennung des Losungsrn'ttel s von der I%aktmnsm schung, . um das

Saureprodukt der 50 For rrel - ) zu erhalten. 4. Verfahren gemal B Anspruch 1 |

sa lai a olvent chdethgirethgr. i
z lér 2Her ? ét{ltra%ofsran, ime xyet ane, etomrttn d’e? Slitg};gr?(afted hydrocarbon, a\ts a temperature beﬁswq;ﬁn
- 20 and 60°C under a blanket of nitragen, to o t;l :

fth ds of
HN -. i W woléhg iRg strubture!, Z, W R encmlﬁ?ﬁro utcﬁcof1 ptc)’g%gﬁrflore el?l(xgi") d,
unf assend di e Urset zung ei ner Ver b| ndung der Formel 65 241 11 11 I 11 111
0 095 105 Xy / s ' - 0AS - S (Xvl) O

wobei RE" X, Y und Z wie in Anspridch 1 beschri eben si nd, nmit einer
aqui val enten Menge ei ner Ver bif u’n? CopHd 1_I?lbrmal Rl WH2N G CNH2 15

Z—\\ J-CONH—C—C—NH3 ("Va’
20 ' o . Rg .

-
’ and formula (XVb) having the structure:
25 |
(XVb)

30

wherein Ry, X, Y, Z, W, R, and R, are as described in Claim 1, treating the thus formed reaction product with
2 to 10 moles of aqueous or aqueous C,—C, alcoholic sodium or potassium hydroxide of a concentration of
10% or greater per mole of formula (XVa) and (XVb) compound, at a temperature of 25 to 110°C, acidifying -
-35 the thus-formed reaction mixture to a pH between 2 and 4-with hydrochloric acid or sulfuric acid, extracting
' the acidified reaction mixture with an orgamc solvent and separating the solvent from the formula {IA) acid
product.
5. A method according to Claim 1 for the preparation of a compound having the structure (IB):

i (1B)

50 .

55 (xv1)

wherein Ry, X, Y and Z are as described in Clalm 1, wnth an equwalent amount of a compound of the.
so formula: .
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- R2 wobei R,, R2 und Wwi e in Anspruch 1 beschrieben sind, in Gegenwart

el nes. Losungsm ttel s von Diethylether, Tetrahydrofuran, D methoxyethan,
Acef®ni-tril oder ei nem hal ogenierten Kohl enwasser st of f, 20 bei einer
Terrperatur zwi schen 20 und 60C Pt@95e108r Stickstof f decke, um ein isomeres

- o SCUnk@R fyCind! AL 98 Qodlfilea iR o0 cidi 2 hn o préihee’ & JE d n ﬁ# E'ét for, X

tetrafiydrofiran, dimethoxyethane, acetonitrile or a low-boiling halo enate Xat a

CONH- CiteBipebdize Bgrween 20 and 60f2urdiar bib@inkbebf Rigbganl td 3Bk amustorrdedr mixalrgengen
St 1 ukst @PMBYndy haviRg Wheystructures (a) DENIE C- CNH2

“ (XVb) COOH R2 40-Xzu erhalten, wobei R, X, Y, Z, W R und RR wie in
" Anspruch 1 beschri ben sind, Behandl ung des s8&§ ,> gep{ | det en

i Reakti onsprod v Aokl sRllo Mol wassrigemQder wass[1g
i C, - C4s al kohol i sc en){Nat r-i un}™ oder - Kahé unhir ¢iNH—eC-R€N Konzentrati on:
: von 10% oder NNbTC-e6N Ver bi ndung_ er FO#O%S 5 (Xva) und (XVb),
: ue o] gzebl | det en

Reakt i onsmi schung auf ei nen H ZWi schen 2 und’4 mt Chlorwasserstoffsaure
oder , Schwef el si ure, Ext rahi eren der angesiuerten Reaktionsiischung mt -
ei nem organi schen L ungsmttel und Abtrennung ‘8és Losungsnittels von

: dem Si ur epr odukt der For el 5. Verfahren gemal Anspruch 1 zur
: Her st eIWIthﬁ AeXrYef Rvendife wamgysmbﬁd it Eleinst, Ffeimnarhech ormggdregctign product withgim 55
10 moles of aqueous or aqueo

4 alcohohc sodl or pota dro><|de of anpgntratlon of
o 1 greater and 2 aqueous r’é en perox1 er mole m'\ula {a) and tg
Bj @E;xﬁh pl@f’np ure f25 o1 C ldl‘”’ﬂl d&f@m{eﬂ rx(if%n ae?o &-JEW é
SI nd 4Rl 8 SVRE MYdrBthBoritEE o7 BUMGrie hdie lextietild thel dagifieiereadtion mB&ur55J|tB5n organic
1};{]_ 11 $didehq dridiseparatihg 1| sBivent from the formula (1B} acid product.
6. A method according to Claim 1 wherein R, is- methyl; R, is isopropyl: W is O; X is hydrogen; Y i 1s
25 hydrogen, halogen, C,—C, alkyl, C,—C, alkoxy, trifluoromethyl, trichloromethyl, difluoromethoxy,
diloweralkylamino, C,;—C, alkyithio, nitro, phenyl, phenoxy, or phenyl or phenoxy substituted with one
C,—C, alkyl, C;—C, alkoxy or halogen and Z represents hydrogen, C,—C, alkyl, trifluoromethyl,
trichloromethyl, phenyl or phenyl substituted with one C,—C, alkyl, C,—C, alkoxy or halogen.
- 7. A method according to Claim 1 for the preparation of {+)-2- (5-|sopropyl 5—methyl -4-0X0-2-
30 imidazolin-2-yi}-3-quinoclinecarboxylic acid. .
8. A method according to Claim 1 for the preparatlon of (+)-2-(5- lsopropyl 5-methyl-4-oxo-2-
imidazolin-2-yl}nicotinic acid.
9. A method according to Claim 1 for the preparatlon of the mixture of compounds 2-(5-isopropyl-5-
methyl-4-oxo—2-|mldazolmyl-z-yl)-p-tolmc acid and 6-(5-isopropyl-8-methyl-4-oxc-2-imidazolin-2-yl}-m-

35 toluic acid.

Pétentansprt‘iche

1. Verfahren zur Herstellung einer 2-(5,5-Disubst.-4-oxo{oder thiono)-2-imidazolin-2-yi}-nikotinséure,
40 -3-chinolincarbonséure oder -benzosiure der Formel: :

45 (1)

50
. wobei Rq flir N oder CH steht; F!1 far C,—C4-Alkyl steht; R, fiir C,—C,-Alkyl oder C,—Cs-Cycloalkyl steht;
und wobsi R, und R,, wenn sie zusammengefaBt sind, gemeinsam mit dem Kohlenstoff, an das sie
gekniipft sind, Cy—Cg¢-Cycloalkyl, gegebenenfalls substituiert mit Methyl, bedeuten kénnen, und falis R,
und R, nicht gleich sind, die optischen lsomeren derselben; W fir O oder S steht; X fiir Wasserstoff oder
.55 C,~—Cz-Alkyl steht; Y fiir Wasserstoff, Halogen, C,—C,-Alkyl, C,—C,-Alkoxy, Trifluormethyl, Trichlormethyl,
: Difluormethoxy, Di-niederalkylamino, C,—C,-Alkylthio, Nitro oder Phenyl oder Phenoxy, gegebenenfalls
substituiert mit einem C,—C,-Alkyl, C;—C,-Alkoxy oder Halogen, steht; Z flir Wasserstoff, C;—C,-Alkyl,
Trifluormethyl, Trichlormethyi, Phenyl oder Phenyi, das substituiert ist mit einem C,—C,-Alkyl, C,—C,-
Alkoxy oder Halogen, steht; und wobei Y und Z, wenn sie zusammengefaBt sind, einen Ring bilden kénnen,
60 indem YZ fiir die Struktur —(CH,),— steht, wobei n eine ganze Zahl von 3 bis 5 ist, mit der Magabe, da X

Wasserstoff 1st, oder wobei -
L M Q R,

: L1
65 YZ fir —C=C—C=C— steht,

N
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0.095°105 x ) Y- o S (XVI) 5

/ 0 wobei R9, X, Yund Z wie in Anspruch 1 beschrieben sind,
mt\rner aqui val enten Menge einer Verbi ndung der Formel R H2N-G CN 15

'R> wobei RI und R2 wie in Anspruch @ 898c#®8eben sind, .in Anwesenheit eines
{ L6sungsmi 18Lis) i@NaDi-at ALY febbileWassdiSlofr ANMEEER! l-ad A, rE‘»‘UaQXM&&h@D-»c‘ Haloalkyl,
Acetonitr Idmue'dﬁrthcﬁv nﬁ-memﬁ?ﬂn:i%gﬁdasédendm&n% | MIG6,rRneriyl, Phe béh \Wams Qulstinfefted e
ei ner . TenPberat eder Phuinexythedeudd, wolthi 84 Subrtituent Gi-GeAlkBt G.cieadibdxyddeldialogamiskimit

| o far oi s k icht
' g?h;is? gﬁr éeﬂﬁf?ﬁﬂl :acisg\;/{eenCM %ﬁc@%m[ﬁfgg—ctﬁx ko?({lélgz %Fn?faﬂsﬁs{;t dle:rlrgsgautrggﬂe?neﬁmrﬁlng

er Struktur

COON R1 CONH-C-CN CONH-C-CN - und
COOH 2 R2 30 _ (a)

(b) wobei A X, Y. Z R und R w2 Nncémsprych 1 beschrleben si nd,
Behandl ¥ng des so geb| | det en Reak |ci sprodudts nit 2 bis 10 Ml wassrigem
oder wassrig C, -C4-al kohol i sch eR3 Kal i umhydroxid mit einer
Konzentrati on von 10% oder groBer Ad 2 bi s;g% Mol 30 bis 90% wassri gem 35
Wasser st of f peroxi d pro Mol einer: Verbi ndung er -For nel (a) und (b), bei

ei ner | TEm¥EPe . Yo W8 WL laeen spoeaahans Bedartung PapEh et en

# Reaktionsm schung auf einen pH.zwi sghen 2 und 4 mt Chl orwasserstoffsi ure

©

§ oder Schwefel saure, Extrahieren der| angesauerten Reaktionsm schung nit -

ei nem or gani schen Losungsm ttek ﬁarn@-vmleoeﬂrﬂ!}mgel'des Losungsm ttels von dem

| ._Saureprzeduk g'e aren A asg' ren ema'Br Ar?kog is ]( ﬁaﬁ@%
Q/F\L‘Hh%/! it gisdﬁéﬁ%@&@ A?isé?é%ﬁ%%ﬁi : wgg :t%fr %ggfr’(:)%‘und ansch%E%eéng{s

Tri f 1 uor ménkapemn daslsomebnldetahMelalmoﬁ!g&mamemuhanm pmzwlscmdar adl ¥ |nsitreiRgr, starken
C, - C4- KFkM"E ! “"eNi"t'ldtS SaPﬁé‘ﬁ'nyOfm@Kiéhiy aieler  Pheny I oder Phenox

substi t ui gLl iti:

g f O V\assen,g

8 Phenyl, subsai.ivehedntgestitnt Aﬁpﬂﬁml b&l-k BR6¥0de fon&)’@ iA82blin-
st eht .- 35 2-yhnikotinsagref Menl"gmawﬂsperumzdsamrdeHéwrmb!e(IA)ungfassemu die Umsetzung
(+) - 2- ( 5- FEBPYIBEYNe wrertinAuneengxtden Suitera'ol i n- 2-

yl)-3-chi nol i ncargonsaure. 8. Verfahren gemaB Ansgruch 1 zyr Her st el-l ung
von (+)-2-(5-1sopjopyl-5-nethyl -4-o0xo0-2-im dazol i 1 ¥ :

|
38 . Y—(” N~CO0H R} W Y CONH—(IZ-—CNHZ
Z—\ J~CONH—C—C—NHy - S 2 (N cooH R2
Rg l : : R§ '
_ R2
40 _
\/ _ wobei R,, Rz Rg, X, Y, Z und W wie in Anspruch 1 definiert sind, mit 2 bis 20 Mol einer wassngen oder

45 Wissrig C;—C,-alkoholischen Ldsung von Natrium- oder Kaliumhydroxid mit einer Konzentration von 10%
oder gréBer pro Mol der Verbindung der Formel {XVa) und (XVb), bei einer Temperatur von 25 bis 110°C,
Ansduern der so gebildeten Reaktionsmischung auf einen pH zwischen 2 und 4 mit Chlorwasserstoffsiure
oder Schwefelsdure, Extrahieren der angesiuerten Reaktionsmischung mit. einem organischen

-L8sungsmittel und Abtrennung des Losungsmittels von der Reaktlonsmlschung, um das Sdureprodukt der
. 50 Formel-(IA) zu erhalten.

" 4 Verfahren gemaR Anspruch 1 zur Herstellung einer Verbmdung mit der Struktur (IA)

by

- B5TT

" (IA)

60

wobei Ry, X, Y, Z, W, R, und R, wie m Anspruch 1 beschrieben sind, umfassend dle Umsetzung einer
Verbindung der Formel

65

24
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*yl)nl koti nsaure. 9. Verfahren genaB Anspruch 1 zur He_rstel | ung des
Gem sches der Ver bi ndungen 2- (5-1sopropyl -5- 50

neg\ﬁ\yl-wxo 2-i'mi dazolinyl-2-yl)-p-toluol saure und

6-4( 5-1 sopropyl - 5- et hyl - 4- oxo- 2- gng@szesn- 2-yl - m tol uol si ure.
Revendi cations 1. Procede de prepa xatlon d' un aci de

2- (5, 5-di substit-.ud-4-oxo(ou thiono)y 2-idm dazolin-2-yl)nicotinique,
3- qui nol 6i necar boxyl i que ou benzoi formule: x 60 :

y c o 60 Y—(Z Yo~ " COOHZ .
(1 A) 65ER N N J 0 1 A) 65 . XVD)
iHN- 26 . o i1 2iT 1 YR 0- 095 105 ot Rg represente N Cu |
CH Rl est un groupe alkyle en Q- (32 est un groupe alkyle en Cl-C4 QUu

i
n groupe cycloal kyle en C3-CG et |orsque Rl et S._en avec
. O o prahal e BONGZ HAJD ATePricS | EBHTp RS, T SBAg KR eg Enfas Rl 1
i cycl oal 98 T¥™8h C3- Ce 6ventuel | enent substitu6 avec un groupe m-thyle et
ilorsque RI at R2 sant diff~rents, sdd YWsom-res optiquos; Wrepr~sente 0 ou
S; X ast un atone 5 d' hydrog~ne QLN_Lth pupe al kyle en Cl-C4, Y est un
; atome d hydrogbne, d' hal eg~ne, un® grpupe ai kyl e en O -C4, un groujpe al coxy
fen % ca, un groupe trifluoromthyles, trichlorontthyle, difluoromt hoxy
~di(al kyl i nfdrl eur) ani no, Aal ky';nnq(;ag‘naq% -C4, nitro, ou ufl groupe (;#
“ou ph6neb Bhvéimmu@IWe«Permt @BB’S it l Gcs"‘ g
ol oy ot b AL A s ot
un gF Lﬂzh‘:" uggjn%erﬁ,ﬁ, ,)m oo kofgetien Birulk ,uorom~t hyI e, trichloromthyle, -
. pheAyl e ou 10 ph~nyle su bstitu6 avec un groupe al kyle en Cl-C4, al coxy
;en Cl-C4 ou un atone d' hal ogbnet et lorsqu'ils sont pris ensenble Y et Z
peuvant former un cycle dans |equel YZ repr6sente la structure: -(CH2) e-

06i @& est un antier choisi. e Soof capdwtion que X salt un atoqgva) :
d' hydrog~ne, ou L MQR, i5sl|YZ{represéntlh -C=C--C=C-- dans laquella L, M
Q et R7 repr~sentent chacunz-crq} Ht-Rydrogi¥ize, un atoma d' hal agene, un :

l
1
group. alkyla en C-C4, alcoxy Ran. CI-C4;'; hal oal kyl e on C1-C4,- - :

di f | g®r ondt hoxy, di (al kyl inf~riour)am no 20 al kylthio en d-C4, nitro,
ph6ény| eyndglaGroexst (x\murrmrdegfbrgumnph_umyl_e Cu ph~noxy nonosubstitu6 dans | equel

Ry ¥
35 1

|

i

i

!

|
CONH—C—Chiz - (Xvb) I
. ' o
i !
zu erhalten, wobei Ry, X, Y, Z, W R, und R, wie in Anspruch 1 beschrieben sind, Behandlung des so :
U gebildeten Reaktlonsprodukts mit 2 bis 10 Mol wassrigem oder wiassrig C,—Cq-alkcholischem Natrium-
oder Kaliumhydroxid mit einer Konzentration von 10% oder groRer pro Mol der Verbindung der Formel

45 (XVa) und (XVDb), bei einer Temperatur von 25 bis 110°C, Ansduern der so gebildeten Reaktionsmischung

auf einen pH zwischen 2 und 4 mit Chlorwasserstoffsdure oder Schwefelsdure, Extrahieren der , _
angesduerten Reaktionsmischung mit einem organischen L&sungsmittel und Abtrennung des i
Losungsmittels von dem Saureprodukt der Formel (IA). : jl
5. Verfahren gemaB Anspruch 1 zur Herstellung einer Verbindung mit der Struktur (IB): l

-50

"85 (18)

60 wobei R,, X Y, Z, Ry und R; wie in Anspruch 1 beschrleben sind, umfassend die Umsetzung einer
Verbindung der Formel

65 . _
-
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| o Substituant est un graupe al kyI e en Cl1-C4, al coxy en -C4 ou un atone :
d' h%e A condition qua seul |'"un do L, M O ou R7 repr6sente un

subs nt autr'e qu' un atons d' hydrog~ne, un atoma d' hal og~ne, un groupe
aikyle en Cl-C4 ou al coxy en Cl-C4g g9ssi0®squel on fait r6agir un conpos6
de structure: x 25 'Y ~Cod H R130

Qi e e e 30 zX No ONH- C- R3~~~~~~~~~~ R dans

S que M-inis ci-dessus et 35
20 dqui val ents nol ai r esxvt une
d' hydroxyde de potassium au de

laquelle Rg, X, Y, Z, W Rl et R2 so
| R3 repr~senta C-NH 4r2 or CN a .
sol uti gn aquouse ou aqueuse al co
sodi um en uno concentration do 10/00 et avec do 0 A 10 6quivalents
nol ai res do 40 peroxydo d' hydrogbne aque A 30-90% A une terrperature do 25
A 1100C e\koﬂiﬁﬁlsx IYQHUQ'Wlé%nAﬁ&'r&hfl'bgscméﬂ .;l I’nﬁ emé a%Pg%er{t%aﬁ&r{ Qeln Veﬁn

fari nA u&sqaorﬁceun pH do avec un aci & mn~-ra ar ten

| " aci d& de fornul e (1A). 2. Proc. ~d6 suivant |a revendication 1 dans '

| equel | a concentration en base oct do I 0 A 40%en poi ds par rapport au
m-l ange r6actiannel total, at est utiNdiSBenen une quantitA suffisante pour
~-faurnir do 2 A 6 45 6qui vaI ents nol aires do base pour. chaque 6quival ont du
produi f® de formula (1A). 3. Proc~cdA stBvant | a revendication 1 pour |a i

preparati u i 40%0
Qs b T Xl E o ﬁg“zmﬁ"as;am'"es g
benzoi queKatienivasserstbt béll éier ﬁm&aduequedhem 120 fund t60IC~RYrleirép smkktaﬂ@a'ak Qm eine

~conpos2% ispynese Misehung wan Verisigdungen mit den Strukturen (a) up(d {b) zu erhaiten:

X\~ - R WYX ~COOH R W X Y o
CNH - G- CNH2 ---. --. ZI ~i ~i i EONH G- G- N4H2 |1zgoooi R
.95 Ry Y—(7 \—CO0H R ~CONH==C-RCNX~~~~a) ;

- ~~~(XVBJ 60 dags Iesi uel l.es IR, R2, .Ei% X, Y, YZ et Wcant ols quo M-inis
dans | a revendi €& g C%N)'B‘(':‘lfﬁ 20 nol es d' un Haglreuse ou aqueuse
al cool i que(en d -C4)d' hydroxgde do pot assi um au de"%odi um en une -
concentration do 10% ou p s, par nole du conposA do fornula (Xva) et du
conposd@®.de fornul a (XVb), 1 une tenperature do 25 A 1 (®)OC, an aC| difiele
m~l ange r6actionnel _ainsi form6 A un pHdo 2 A 4 avec do |"

chi or hydri¥fife o Z Riagdqge s ueﬂ sqaﬁet@je jngh dl gebildeten
g ?kg' is 1%@ 3 C.., ala%

act | onngumtliils tamscxaazhnﬁs} S oqg' oyl th.scwa@ﬁafs'égo i"&b’""lfﬁﬁmt

du m-l anowadserarcts ¢ ro [MY Bin eﬁﬂid’un eern=ro iid) uAE () BeflGindrOemératut oQ')ZS
_ 110°C, Ansauern der so gebildeten Reaktionsmischung auf einen pH zwischen 2 und 4 mit
Chlorwasserstoffsdure oder Schwefelsaure, Extrahieren der angesiuerten Reaktionsmischung mit einem
organischen Lésungsmittel und Abtrennung des Ldsungsmittels von dem Saureprodukt der Formel (1B).

6. Verfahren gemaR Anspruch 1, wobei R, fiir Methyl steht; R, fiir Isopropyl steht; W fiir O steht; X far
40 Wasserstoff steht; Y flir Wasserstoff, Halogen, C,—C,-Alkyl, C,—C-Alkoxy, Trifluormethyl, Trichlormethyl,
Difluormethoxy, Di-niederalkylamino, C,—C,-Alkylthio, Nitro, Phenyl, Phenoxy oder Phenyl oder Phenoxy, .

substituiert mit einem C,—C,4-Alkyl, C,—C,-Alkoxy oder Halogen, steht; und Z fir Wasserstoff, C,—C,-.

o/ Alkyl, Trifluormethyl, Trlchlormethyl Phenyl oder Phenyl substltmert mit einem C,~—C,-Alkyl, C,—C,-
Alkoxy oder Halogen, steht.
45 . 7. Verfahren gemaf Anspruch 1 zur Herstellung von {+)- 2-(5-lsopropy| 5-methyl-4-oxo-2-|mldazol|n-2-

yl)-3-chinclincarbonséure.
8. Verfahren gemaR Anspruch 1 zur Herstellung von (+)-2-(5-Isopropy|-5-methyl-4-oxo-2-imidazolin-2-
yl)nikotinsdure.
| 8. Verfahren gemaB Anspruch 1 zur Herstellung des Gemisches der Verbindungen 2-(5-Isopropyl-5-
50 methyl—4-oxo-2-|mldazolmyl-2-yl)-p-toluolsaure und 6—(5—|sopropyl 5—methyl-4-oxo-2-|mldazolln-z-yl-m--
toluolsaure

. Revendu_catlons

55
1. Procédé de préparation d‘un acide 2- (5 5-disubstitué-4-oxo{ou thiono)-2- -imidazolin-2-yl)nicotinique,
3-quinoléinecarboxylique ou benzoique de formule:

60

(Ir)

&5
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h
1

0 095 105 4. Procede suivant |a revendication 1 pour |a preparation d' un
conpase ayant la structure (1A): x Y COOH ROQ2R2

t(l1A)- ' HN i Wdans | aquel | e
R ,"X Y, Z W R et R2 sont tels oge?géft Ls dans | a revendication 1,

dans I equel on fait r6agir un conpos le: X 15
a ol Ry represente N ou CH; R, est un groupe-alifyle\gn) C12§4, R, est un groupe alkyle en C,—C, ou un

f19 0 danss R o et 1 aro 5‘0‘*\?;; °¢’F g" e’&%ﬁtﬁﬁtk‘“ %m a‘322 T aroups
r evendi cat fithyic of °e St AL CRRE oo 0 L e S o Wat"oﬁs
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dans laquelle L, M, Q et R, représentent chacun un atome d’hydrogéne, un atome d’halogéne, un groupe
alkyle en C,—C,, alcoxy en C,—C,, haioalkyle en C,—C,, difluorométhoxy, di(alkyl inférieur)amino,
. 20 alkyithio en C,—C,, nitro, phényie, phénoxy, ou un groupe phényle ou phénoxy monosubstitué dans lequel
o le substituant est un groupe alkyle en C,—C,, alcoxy en C,—C, ou un atome d’halogéne a condition que
-+ seul I'un de L, M, Q ou Ry représente un substituant autre qu’un atome d’hydrogéne, un atome d’halogéne,

un groupe alkyle en C,—C, ou alcoxy en C,—C,; dans lequel on fait réagir un composé de structure:
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dans laquelle Ry, X, Y, Z, W, R, et R, sont tels que définis ci-dessus et
. W. '
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I
Ry représente  C—NH, or CN

avec de 2 3 20 équivalents molaires d’une solution aqueuse ou aqueuse alcoolique(C,—C4)d’hydroxyde de
potassium ou de sodium en une concentration de 10% ou plus et avec de 0 & 10 équivalents molaires de’
40 peroxyde d'hydrogéne aqueux a 30—90% a une temperature de 25 3 110°C et dans lequel on acidifie
ensuite le mélange réactionnel ainsi formé jusqu’a un pH de 2 & 4 avec un acide minéral fort pour obtenir
. I"'acide de formule (lA).. :
~ 2. Procédé suivant la revendlcatlon 1. dans quuel la concentration en base est de 10 4 40% en poids par
rapport au mélange réactionnel total, et est utilisée en une quantité suffisante pour fournir de 2 3 6
45 équivalents molaires de base pour chaque équivalent du produit de formule {lA).
3. Procédé suivant la revendication 1 pour la préparation d'un acide 2-(5,5-dlsubst|tué-4-oxo(ou
thlono)-2-lm|dazolm-2-yl)mcotlmque, 3-qumolemecarboxthue ou benzoique de formule (1A), dans lequei
on fait réagir un mélange de composés de structures:
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6o dans lesquelles Ry, Ry, Ry, X, Y, Z et W sont tels que définis dans la revendication 1 avec 2 a 20 moles d’une
solution aqueuse ou aqueuse alcoolique{en C,—C,)d’hydroxyde de potassium ou de sodium en une
"concentration de 10% ou plus, par mole du composé de formule (XVa) et du composé de formule (XVb), a
une température de 25 3 110°C, on acidifie le mélange réactionnel ainsi formé a un pH de 2 & 4 avec de
I'acide chiorhydrique ou de I’acide sulfurique, et on extrait le mélange réactionnel acidifié avec un soivant

65 orgamque et on sépare le solvant du mélange réactionnel pour obtenir le produit acide de formule (IA).
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- un composé de formule:

t(Xvl) 0 20 dans laquelle R9, X, Y'et X sogt tels qua dMinis dans |a
revendi dation 1, avec une quantit6 equijval gnte d' un conpose de fornula: 25
H2N-C-CN R2 30 dans laquelle R ef el s que definis dans |a
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t et rahydr of uranne, de di net hoxyet hdmeN cefonitrile ou d' un hydrocarbure
hal ogen®e A bas point d ebullition, a ub® t nperature de 20 3 600C, sous une
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fl CONPOS6S atpasiaqledSRSX. M eZisb@3els qul définisdaps la revendication 1 avec une quantité équivalente d'un
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dans laquelle R;, R, et W sont tels que définis dans la revendication 1, en présence d’un solvant constitué
d’éther diéthylique, de tétrahydrofuranne, de diméthoxyéthane, d’acétonitrile ou d'un hydrocarbure
halogéné, & une température de 20 3 60°C sous une atmosphére protectrice d’azote pour obtenir un .
mélange d‘isoméres des composés de formule (XVa) ayant la structure:
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40 (XvVa)
4
_ (XVb)
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— —~=dans iesquelles Ry, X, Y, Z, W, R, et R, sont tels que définis dans la revendication 1, on traite le produit
55 réactionnel ainsi formé avec de 2 3 10 moles d'une solution aqueuse ou aqueuse alcoolique(en
.C;—C,)d’'hydroxyde de sodium ou de potassium en une concentration & 10% ou plus, par mole des
composés de formule (XVa) et (XVb) & une température de 25 & 110°C, on acidifie le mélange réactionnel
ainsi formé a un pH de 2 3 4 avec de I'acide chlorhydrique ou de I'acide sulfurique, on extrait le mélange
‘réactionnel acidifié avec un solvant organique et on sépare le solvant du produit acide de formule {IA).
60 5. Procédé suivant la revendication 1 pour la préparation d'un composé de structure {IB):
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avec un groupe alkyle en Cl -C e?ztdgCA 6 un atone d' hal ogene,'..'et(x;n-
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. preparation ée f°ac! de (+)-2-(5-isopropyl - 5-m-thyl -4-oxo-
2-imdgzolin-2-yi)-3-quinolei necar boxylﬁ gue. C,18. Procéde suivant la _
revendi cation 1 pour |la pr6paration deil'acide - : ' :
(+)2-(5-i so.pr-opylo- 5- bt hSI -4- oxo-'Z-Hz'?‘WFEI'&E'oI i n-2-yl)nicotinique. 9. Proc6db

suivant la-revendication 1 pour la pr eézar ation du nblange d'aci de . o

2- (5-isopropyl -5-nmet hyl - 65 . 4-oxo-2-i m dazol i n-2-yl )= p-tolui que et d' aci de

~6-(5- i’%oE?g}zésﬂug' st Ragontyiele e éfinisicdawio Irevendleayibr) 1,MEntpRlsbiicd 4@ s8Rant canstitus

; gi‘ét thu_e, e tét{qhyd(ofuranne, de diméthoxyéthane, d’acétonitrile ou d'un hydrocarbure
halogéné 3 _bas point d ebull.mon, a une température de 20 3 60°C, sous une atmospheére protectrice d'azote
pour obtenir un mélange d'isoméres des composés ayant les structures (a) et (b): .
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45 dans lesquelles Ry, X, Y, Z, R, et R, sont tels que définis dans la revendication 1, on traite le produit
" réactionnel ainsi formé avec 2 a 10 moles d‘une solution aqueuse oOu -aqueuse aicoolique{en
C,—C,)d'hydroxyde de sodium ou de potassium en une concentration de 10% au plus et avec de 2 3
5 moles de peroxyde d’hydrogéne aqueux a 30—90% par mole des composés de formule (a) et (b) & une
- température de 26 & 110°C, on acidifie le mélange réactionnel ainsi formé jusquUaunpHde2a4avecde
50 [I'acide chlorhydrique ou de I'acide sulfurique, on extrait le mélange réactionnel acidifié avec un solvant. o
organique et on sépare le solvant du produit acide de formule (iB). ' : :
."" 6. Procédé suivant la revendication 1, dans lequel R, est un groupe méthyle; R, est un groupe
- isopropyle; W .représente O, X est un atome d’hydrogéne; Y est un atome d'hydrogéne, un atome
_...d’halogéne, un groupe alkyle en C,—C, alcoxy en C,—C,. trifluorométhyle, trichlorométhyle,
§5 difluorométhoxy, difalkyl inférieur)amino, alkylthio en C,—C,, nitro, phényl_ _‘ghénoxy, ou un groupe
phényle ou phénoxy substitué avec un groupe alkyle en C,—C. el 1—?%4\0.11 un atome d'halogéne,
- et Z représente un atome d’'hydrogéne, un groupe al ¥ m@ ‘f;fiiggﬁy‘le, trichlorométhyle, un
groupe phényle ou phényle substitué avec un grou “ \ R
S 9

i

) y oxy en C,—C, ou un atome

d'halogéne. R : ; . - N '

. 60 7.Procédé suivant la revendication 1 pour la préparation de I’acide {+)-2-(5-isopropyl-5-méthyi-4-oxo-
2-imidazolin-2-yl}-3-quinoléinecarboxylique. : :

8. Procédé suivant la revendication 1 pour la préparation de I’acide {+)2-{5-isopropyl-5-méthyl-4-oxo-2-

imidazolin-2-yl)nicotinique. .
9. Procédé suivant la revendication 1 pour la préparation du mélange d’acide 2-{5-isopropyl-6-méthyi-
65 4-oxo-2-imidazolin-2-yl)-p-toluique et d*acide 6-(5-isopropyl-5-méthyl-4-oxo-2-imidazolin-2-yl}-m-toluique.
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