EP 0 309 724 Bl Description The present invention relates to novel nethods
for preparing precursors for qui Pli §3§4 - di carboxylic acids. These acids
are useful internediates in the E @5@ of herbicidal pyridine and
quinoline 5 imdazolinone herbicidal conpounds. The herbicidal pyridine
and qui NgdskAgtion dazol i none conpounds prepared fromthe present conmpounds
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55 2 EP ‘0 309 724 Bl FLOW DI AGRAM | [err] 40 45 wherein Ris [err] and
R' is Cl1 -C4 alkyl, and R" " is I -CAal kyl . Where R is CH3, the
diacid is obtained by concurr’ent%@ﬂ%gﬁd hydrol ysis of the product
under aqueous basic conditions in the presence of nickel peroxide, as
described in United States Patent 50 4,459, 409. Unfortunately, the

avai | abi | igwaiadredvwest ers and di al kyl acetyl ene di carboxyl ates, such as
di et hyl ox- al acetate and di ethyl acetyl enedi carboxylate, is limted, thus
restricting the quantities of anilinofumarate and

qui nol i me- 2, 3-di carboxylic acid, the internmedi ates required for preparing
her bi*Ci dal 2-(4-i sopropyl - 4- et hyl - . "
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preparation of ani Ngbfumarates in which dichlepqseecicggd-es are reacted
with an®line in an organic solventjin the preseni:e of aqueous base and a
phase transfer catal'y®t in a tenpeyfature in the range of[err] for one to 24
hours. EP-A- 026 2305 describes a frethod for the preparation of
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wherein R is CHs or CO2R" and R" is C1-Cs alkyl, and R"” is CHs or Ci-Cyalkyl.

Where R’ is CHs, the diacid is obtained by concurrent oxidation and hydrolysis of the product under
aqueous basic conditions in the presence of nickel peroxide, as described in United States Patent

so  4,459,409. '

Unfortunately, the availability of ketoesters and dialkyl acetylone dicarboxylates, such as disthylox-
alacetate and disthyl acetylenedicarboxylate, is limited, thus restricting the quantities of anilinofumarate and
quinoline-2,3-dicarboxylic acid, the intermediaies required for preparing herbicidal 2-(4-isopropyl-4-methyl-
5-oxo-2-imidazolin-2-yl)quinoline-3-carboxylic acid, esters and salts thereof.

55 United States Patent 4,675,432 describes a method for the preparation of anilinofumarates in which
dichlorosuccinates are reacted with aniline in an organic solvent in the presence of aqueous base and a
phase iransfer catalyst in a temperature in the range of 20° C to 80° C for one to 24 hours.

EP-A- 026 2305 describes a method for the preparation of anilinofumarates by the reaction of
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DETAILED DESCRIPTION OF THE INVENTION

30 .
The present invention provides an improved method for the preparation of dialkyl dichiorosuccinates,
said method comprising reacting a dialkyl maleate of formula |
35
HC-C Oa R1

C HC-CO,R
o/ e

40

(1)

wherein R is Ci-Cs alkyl with 1.0 to 1.5 molar equivalents of chlorine in the presence of 2.5% fo 15% of a
45 Cy-Cy akkyl alcohol at a temperature range of about 20°C to 75°C, preferably 25°C to 60°C, for one to
five hours.
In accordance with the method of this invention, chiorine gas (150.0 g, 2.12 moles) uniformly is added
over two hours fo a diethyl maleate (350.0 g, 98% purity, 2.0 moles) and anhydrous ethyl alcohol (9.0 g, 0.2
mole). The temperature of the reaction solution is maintained at 20° G to 35° C with external cooling. The
so solution is stirred for an additional two hours at 25° C to 40° C, followed by a nitrogen sparge for one hour
at 40° C to 50° C to remove excess. chlorine to yield 492 g (90%) of diethyl dichlorosuccinate (88.5% pure).
The invention is further illustrated by the following non-limiting examples.

EXAMPLES 1-8
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1. A method for the preparation of dialkyl dichlorosuccinates, said method consisting of reacting dialkyl
maleate with chlorine in the presence of catalytic amount of an alcohol at a temperature range of from
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55 Cainms 1. A nethod for the preparation of dialkyl dichtorosuccrnates

said nethod consisting of reacting dial kyl maleate with

presence of catal ytic anount of EB%%Q%%?H@" at a tenperat lrjrﬂmw EHJ ,E!',G
EP O 309 724 B1 20 Cto 75 C for sufficient period of ti

reaction. 2. A method according to claim1, wherein said chlorine is
present at 1.0 to 1.5 nolar equivalents. 5 3. A nethod according to claim
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1. A method for the preparation of dialkyl dichlorosuccinates, said method consisting of reacting dialky!
maleate with chiorine in the presence of catalytic amount of an alcohol at a temperature range of from
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30 "% par rapport au mal e’ate de dialkyle. 6. Proced6 se HEH "t' :
revendi cation 5, dans |equel . t hanol . 7. Proag ’g uﬂ :
revendi cati on 6, dans | equel Ia tgﬁgélag?t?‘lep st de 25 "ﬂ””m
Pat entansprliche 1. Verfahren zur Herstellung von D al kyl di chl or succi naten
unfassend di g -6ns 3 -24H8%uMi@bht rBth’tlniﬁb@@ﬁple%éand%c@Jn in Gegenwart von

kat al yti schen Mengen ei nes kohol s bei einer Tenperatur im Bereich von 40

20* C Dbi s 275A methdd-Sucraifly @i 1, WNEr6iR said Endingis ARIsért RIS 1.5 Witlafl bquiviisakt i on zu
vervol | standi gen. 2. Verfahren gemAS Anspruch 1, wobei das Chlor mt 1,0

bi s &/55 M3l aA ewthddjaceatiegitoeina \whereindaid sitohol3s c1\/e<c4famdyraﬂmha3}erra8 Anspruch 2
wobéer~der Al kohol ein C, -C4-Al kyl al kohol ist. 45 4. Verfahren genaB

Anspruch 3, Auethod ahcerdifigtotciipm i rwherdin lsdid tirhe Sooaddive wetsr agt . 5. Verfahren

gemAB Anspruch 4, wobei der Al kohol in einemBereich von 2,5 bis 15 Ml . %
relativ z& d%ﬂ'e’ﬁ)P‘éP‘r@y'ldmlt%el@'m 4 whereje aid plgghol ig gregent ‘Ve’r@%ﬁ?r%ﬁ%éﬁd@ﬂﬁ@br"ﬁch

5, wobeP derrelaivedhie digkyimalspte st . 7. Verfahren genaB Anspruch 6, wobel die

Terrperatur 25 C bis 60 Cbetrlw%._ 7 7 .
6. A method according to claim 5, wherein said alcohol is ethanol.

7. A method according to claim 8, wherein said temperature is 25° C to 60°C.
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Revendications
1. Procédé de préparation de dichlorosuccinates de dialkyls, selon lequel on fait réagir un maléate de
dialkyle avec du chlore en présence d'une quantité catalytique d'un alcool & une température de 20 °C
'\J- 20 a 75 * C pendant une période suffisante pour achever la réaction.

2. Procédé selon la revendication 1, dans lequel le chlore est présent 3 raison de 1,0 & 1,5 équivalents
molaires.

25 3. Procédé selon la revendication 2, dans lequel I'alcool est un alcool alkylique en Cy-Cs.
4. Procédé selon la revendication 3, dans lequel ladite période est de une & cing heures.

5. Procédé selon la revendication 4, dans lequel I'alcool est présent selon une quantité de 2,5 3 15 moles
30 % par rapport au maléate de dialkyle.

6. Procédé selon la revendication 5, dans lequel I'alcool est I'éthanol.

7. Procédé selon la revendication 8, dans lequel la température est de 25 *C 2 60 °C.
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Patentanspriiche
1. Verfahren zur Herstellung von Dialkyldichlorsuccinaten, umfassend die Umsetzung von Dialkylmaleat
b‘ mit Chlor in Gegenwart von katalytischen Mengen eines Alkohols bei einer Temperatur im Bereich von
40 20° C bis 75° C wahrend einer ausreichenden Zeitspanne, um die Reaktion zu vervolistindigen.
2. Verfahren gem#8 Anspruch 1, wobei das Chior mit 1,0 bis 1,5 molaren Aqivalenten anwesend ist.
3. Verfahren gemap Anspruch 2, wobei der Alkohol ein C1-Cq-Alkylalkohol ist.
45
4. Verfahren gem&B Anspruch 3, wobei die Zeitspanne 1 bis § Stunden betrégt.
5. Verfahren gem#B Anspruch 4, wobei der Alkohol in sinem Bereich von 2,5 bis 15 Mol.%, relativ zu den
Dialkyimaleat, anwesend ist.
50 i
6. Verfahren gem&B Anspruch 5, wobei der Alkohol Ethanol ist.
7. Verfahren gem3B Anspruch 6, wobei die Temperatur 25° C bis 60° C betrigt.
55



