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wherein X and R are as described for formula |, with at least one molar equivalent of a base in the presence of a phase
transfer catalyst and water.
40 Theprocess of the inventionis an lmproved process with effectively lower reaction temperatures, significantly shorter
b reaction fimes and minimum organic solvent requirements.

DESCRIPTION OF THE INVENTION

45 The present invention relates to an improved process for the manufacture of monohalomaleate and monohalofu-
marate compounds via the appropriate dihalosuccinate precursor. Monohalomaleate and monohalofumarate com-
pounds are important intermediates in the preparation of a new class of highly potent 2-(imidazolin-2-yl)nicotinate and
-quincline -3-catboxylate herbicidal agents.

It has now been found, that diatkyl monohalomaleates and monohalofumarates of formula | may be prepared effi-

50 ciently and effectively from dialkyl dihalosuccinates of formula Il by reacting the formula | compounds with at least one
molar equivalent of an alkali metal base in the presence of a phase transfer catalyst (PTC) and water, optionally at an
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| wherein X is halogen and Ris [eré"?O Flow Diagram | 10 [err] [err]
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\/ EXAMPLE 1

A stirred mixture of anhydrous sodium carbonate (9.8g, 0.093 mole) and tetra-n-butylammonium bromide (0.9g,
0.0028 mole) in 35g water is treated with diethyl dichlorosuccinate (15.0g, 0.062 mole) and heated at 55°C for 2 hours,
until reaction is complete by HPLC analysis. The reaction mixture is cooled to room temperature and extracted with
toluene. The extracts are combined and distilled to give the title product in 95% yield as a 6:1 mixture of diethyl chioro-
50 fumarate and diethyl chloromaleate, respectively, identified by HRGC analysis.

&5
A stirred mixture of anhydrous sodium carbonate (16.0g, 0.15 mole) and tetra-n-butylammonium bromide (2.2g,
0.0068 mole) is treated with diethyl dichlorosuccinate (53.1g, 0.22 mole). The reaction mixture is heated to 60°C and
held at that temperature until the reaction is complete. Periodically, samples are removed and analyzed by gas chroma-
tography. The results are shown in Table | below.
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reaction is essentially conplete in about 1 hour at [err] and the overall
yiebd is essentially quantitative. EXAMPLE 3 25 Conparative kinetic study.

( Absence A9tandbe RBenSE Tdbled, thd @éictichoié Sdsifliblly compidtd ih laldlt TThout &68°C0dnd &HalbyldlloALRi is
sot{in_lfjmsea:ﬁiuy)mhtnati(ré.:%g, 0.05 nole) in water is treated with diethyl

di chT orosucci nate (17.7g, 0.065 nole). The reaction mxture is heated to
60C anEXKAMPLE3at that tenperature until the reaction is spent. 30 Sanples
are® enoved perr odr cal I y and anaI yzed as described in Exanple 2. The

r esul tSomparglive kinsfis stigy. (Raggmnce Rhgse[igRgor EYSteasurenment taken at reactlon time
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so Samples are removed periodically and analyzed as described in Example 2. The results are shown in Table il below.
The measurement taken at reaction time equal to zero was taken after starting to heat to 60°C.

Table Il
Rate Of Formation Of Chiorofumarate And Chioromaleate in The Absence Of A
55 Phase Transfer Catalyst
Reagtion Time (Minutes) % DEDCS' % DECF* % DECM®
0 94.2 35 0
o 80 48.0 44.3 53
: 130 37.8 531 6.7
190 29.2 60.5 7.8
240 23.3 655 88
% 280 19.6 68.0 9.3
355 15.7 720 9.9
1 Diethyl dichlorosuccinate
2 Diethyl chlorofumarate
50 3 Digthyl chloromaleate
As can be seen in Table I, the reaction is still incomplete after 6 hours at 60°C.
55
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55 4 EP 0 548 560 B1 Cains 1. A procgess for the manufacture of a
conpound of formula | [err] [err] 10 wherein X is halogen and Ris [err]]
al kyl , which conprises reacting a conpound of formula 11 [err] 15

[err] [ er r¥heminXiphglogpmanst Rigeh-Gaaligt whighcopprises reqeting arcompaupd otformaplall i t h at

| east one nol ar equival ent of a base in the presence of a phase transfer
catal yst and water. 2. The process & to claim 1l wherein the base is
presendt in the anobunt of 1.0 to 1.5 nol ar €quival ents. 25 3. The process
according to claim1 wherein the badeQHsCRal kal i netal hydroxide,
carbonate or bicarbonate. 4. The process according to claim3 wherein the
base is an alkali metal carbonate. 30 %I The process according to claim1
wher egn the phase transfer catalyst is a tetraal kyl ated anmonium salt. 6.
The pr oceSsEherdi0dnd iR Hde ds@iesthifdd or Rrriilfta) vith &t Ibd3onp okeaqlivaRentdt & base @ tAd prédende %f a

t et a- n- buphaberamsiricaysbanawatee. 7. The process according to claim1 wherein
the reaction is run at an el evated tenperature.

2. The process according to claim 1 wherein the base is present in the amount of 1.0 to 1.5 molar equivalents.
25

3. The process according to claim 1 wherein the base is an alkali metal hydroxide, cérbonate or bicarbonate.
4. The process according to claim 3 wherein the base is an alkali metal carbonate.

30 5. The process according fo claim 1 wherein the phase transfer catalyst is a tetraalkylated ammonium salit.
6. The process according to claim § wherein the phase transfer catalyst is tetra-n-butylammonium bromide.
7. The process according fo claim 1 wherein the reaction is run at an elevated temperature.
8. The process according to claim 7 wherein the temperature is 45°-75°C.

9. The process according 1o claim 8 wherein the temperature is 50°-60°C.

40 10. The process according to claim 1 wherein X is Cl and R is methyl or ethyl.

50



35-8. The process according to claim7 wherein the term e€is [err]. 9.

The process according to clai m 8 ER@pH830Fe t enperature ] m\w
The prl%érerérsls : ording to claim1l wherein Xis O and R ‘E“%{“@““N\ | .
45 50 P t ent anspr uche 48 %60 Bl 1:
Ver f ahr e ur stel | un iner Verbi ndung der Fornmel | [err] [err] 10
vvobeLh'X \?—75? eg"ezf"‘r 15 eﬁﬂ'ﬂﬂ'“&‘%&'—"@@%rkwg?st, das unfa~t sine Unsetzung einer
Verpindung der Formel 11 15 20 wobei X und R w e for Fornel | beschrieben
sind, nmit mindestens ei neMHWpTRFh Aqui val eHiSEFPeR Base in Gegenwart eines
Phasent r ansf er kat al ysat ors hd ngser. %V‘g_[%lﬁhr en gemaB Anspruch 1, wobei
die Base in einer Menge vo ‘EP s 1,5 r Agui val enten vorliegt. 25
3. Verfahren gemaB Anspruch 1, wobei d_%e Base ein Al kalinetall hydroxid,

Car bonat oder Bicarbonat ist. 4. Verfahren gemaB Anspruch 3, wobei die Base
ein Al kalinetallcarbonat ist. 30 5. Verfahren gemaB Anspruch 1, wobei der
Phasent r websif¥cglogerdistyndit Gr-CacAliyl isteddas uraiaft ping Wmsetzung Aingrijeindung Per Forgel il 6
Ver f ahren gemaB Anspruch 5, wobei der Phasentransferkatal ysat or
Tetra-n-butyl ammoni unbrom d i st. X-CH¥dt en genmaB Anspruch 1, wobei die
Realfti on bel einer erhohten Tenperatpr gefahrt wird. 35 8. Verfahren gemAB
Anspruch 7, wobel die Tenperatur 46&CHGOBC Ist. 9. Verfahren gernaB
Anspruch 8. wobei die Tenperatur 50 bis Cist. 40 10. Verfahren gem&AS
Anspruch 1, wobei X d ist und R Met ¥ oder Ethyl ist. Revendlcatlons 1.
Un proc~d6 pour |a fabrication dun conpos6 de formule I 45 [err] 50 ou X

est Un ajsiarK uela Rivle RIEVARe! bscliieBsnsink it GinGesRAs dMlethitloBred Aquivhlertainer Bate incRgEwaNd | a
regeyi 0N eifiesPRaseftidRdsiGtalSatdroind Wasser.

2. Verfahren gem48 Anspruch 1, wobei die Base in einer Menge von 1,0 bis 1,5 molaren Aquivalenten vorliegt.
® 3. Veriahren gem&B Anspruch 1, wobei die Base ein Alkalimetallhydroxid, Carbonat oder Bicarbonat ist.
4. Verfahren gem#B Anspruch 3, wobei die Base ein Alkalimetalicarbonat ist.
a0 5. Verfahren geméaB Anspruch 1, wobei der Phasentransferkatalysator ein tetraalkyliertes Ammoniumsalz ist.
6. Verfahren gem#B Anspruch 5, wobei der Phasentransferkatalysator Tetra-n-butylammoniumbromid ist.
7. Verfahren geman Anspruch 1, wobei die Reaktion bei einer erhohten Temperatur gefthrt wird.
8. Verfahren gem4B Anspruch 7, wobel die Temperatur 45° bis 75°C ist.
9. Veriahren gemaf Anspruch 8, wobei die Temperatur 50° bis 60°C ist.
40 10. Verfahren geman Anspruch 1, wobei X Cl ist und R Methyl oder Ethyl ist.
\~ Revendications

1. Un procédé pour la fabrication d'un composé de formule |

45
X-C-CO_R X=C=-CO_,R
|2 12
HC—COZR ROZC-CH
50
I
ol X estun atome d'halogéne et R estun groupe alkyle en C4-Cg, qui comprend la réaction d'un composé de formule
66



55-6 -+ £P 0 48 560 Bl * C * [err] 2-10-ou X et R sont _
tel s-que dMinis pour la formule 1!Epa%g§gﬂsrlmi ns un equi valent nolaire
d' une basgyen presence d' un catal yseur de transfert e_nu HmmmsﬂWiMU
2. Le proced6selon | a revendication 1, dans |equel |a en
unequantite de 1,0 A 1,5 equivalent_nplaire, 15 3. Lé proc%dGL sdl off la -
revendi cation 1, dans lequel la bas®™ Tc‘anRhydroxyde, carbonate ou
bi carbonate de nbtal alcalin. 4. Le,p gcsgggse! on | a revendication 3, dans
| equel |a base est un carbonate de Xethr alin. 20 5. Le proc6de selon la
revendi cation 1, dans lequel |e catal yigur de transfert entre phases est un
sel d ammoniumtetra-alky[6. 6. Le proCede selon |a revendication 5, dans
| equel | e catal yseur de transfert entre phases est |le bronure de tetra-n-
25 1 putyl ni u 7..Le prqoced6 selon la revendicat.io dans, | eqyel
2 react G aNe sgngﬁ'm@g%d %Pgﬁ’rg 8 s oo v G s Fpeiest B Plarr

. catal r de franstert eritre pheses et d gau. ) ;
revendi catTon 7 ans leque a tenperature est de 45e A 75C. 30 9. Le

d | i i d | | ,
B0 °16 2 s Mot bRt ¢ daieodHiResh S Gt huh RN 108 1 SR PR
un groupe i QEdeseiN 1aGivaNcRiion 3 daftOiedlis) 12as8 @st in hydraxyde, carbonats ou bicarbonate de métal

alcalin.
4. Le procédé selon la revendication 3, dans lequel la base est un carbonate de métal alcalin.

5. Le procédé selon la revendication 1, dans lequel le catalyseur de transfert entre phases est un sel d ammonium
\_ tétra-alkylé. :

6. Le procédé selon la revendication 5, dans lequel le catalyseur de transfert entre phases est le bromure de tétra-n-
25 butylammonium.

7. Le procédé selon la revendication 1, dans lequel la réaction est conduite & une température élevee.
8. Leprocédé selon la revendication 7, dans lequel la température est de 45° & 75°C.

” 9. Leprocédé selon la revendication 8, dans lequel la température est de 50° & 60°C;

10. Le procédé selon la revendication 1, dans lequel X est Cl et R est un groupe méthyle ou éthyle.
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