WD 2004/ 050607 PCT/ EP2003/013716 -1 Process for the preparation of
phenyl mal onic acid dinitriles The present invention relates to a novel
process for the preparation of phenylmalonic acid dinitriles. Processes for
synt hesi wionzpo&p3pbaval oni ¢ acid dinitriles by C C |inki ngp@ERM&NM3TIFt ut ed and
substituted aryl halides with malonic acid dinitrile are described in Chem
Commun. 1984, 932, JP-A-60 197 650 angd_WD 00/ 78712. The syntheses are
carried out in the presence of palladiumcatalysts and bases in inert
solvents. There are described as bases especially alkali netal hydrides,

al kal i netal -nldes and al kal i -taI alcoholates Surprisingly, it has now
been f ouns x € atipn g alopic & $ dinitrile with nono- or

pol y- substltuted phenyl derlvatlves can be carrled out with a good yield and
with a good degree of purity of the phenylnalonic acid dinitriles being
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bases nentioned in the prior art. The present invention accordingly rel ates
to a prée@des.-for the preparation of conpounds of formulal NC CN CH R ~
R3134- (Rn R2 (I), wherein each Ro, independently of any other(s), is
hal ogen, Cl1-Csal kyl, C2-Csal kenyl, C2-C6al kynyl, Ci1-Cshal oal kyl,
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hyd 1- Csal k t
L Coal RS Lol BHS el e S i el 2B AP o GhaTa e tisnan. 168a, 2™ O
Cl- Coal g3, 9pLA-g0VioamsnandGlo dfAd Kyl ane paabédadnitt cafibd@Raineib @?éééﬂﬂéi bt
Cl- Coal kyl car bonyl - C1- Csal kyl , Cl- C6al koxycar bonyl C1-Csal kyl,

- €1- Csal wuaé@mb%ﬂwsf@zn@@&ﬁﬁ@wneﬂ @qve@%ﬁmé@rf@ﬁﬁwmd @bv@sz@@w@@\oem
'PCT/ EPZQQ&M%@Y%@HC@% alkali metal amides and alkali metal alcoholates.

_

Surprisingly, it has now been found that the C-C linking of malonic acid dinitrile with mono-
or poly-substituted phenyl derivatives can be carried out with a good yield and with a good
degree of purity of the phenylmalonic acid dinitriles being prepared when a hydroxide of an

alkali metal is employed instead of the bases mentioned in the prior art.

The present invention accordingly relates to a process for the preparation of compounds of

formula |
NC. _CN
CH
o R, R,
(o,
Rz
(),
wherein

each Ry, independently of any other(s), is halogen, C-Cealkyl, Co-Cealkenyl, C,-Cealkynyl,
C4-Cshaloalkyl, cyano-C-Cgalkyl, Co-Cshaloalkenyl, cyano-C,-Cealkenyl, Co-Cshaloatkynyl,
cyano-C,-Cgalkynyl, hydroxy, hydroxy-Cq-Cgalkyl, Ci-Cealkoxy, nitro, amino, Cs-
Cealkylamino, di(C,-Cealkyl)amino, C;-Ceaikylcarbonylamino, C;-Cgalkylsulfonylamino, Cs-
Cealkylaminosulfonyl, C-Cgalkylcarbonyl, Cs-Cealkylcarbonyl-C-Cealkyl, G-
Csatkoxycarbonyl-C;-Cgalkyl, C-Cgalkylcarbonyl-C.-Cgalkenyl, Cq-Cealkoxycarbonyl, Cy-



C6al koxycar bonyl - C2- Csal kenyl , C1- C6al kyl car bonyl - C2- Céal kynyl ,

Cl- Coal koxycar bonyl - C2- C6al kynyl, cyano, carboxy, phenyl or an aromatic
ring containing 1 or 2 hetero atons selected fromthe group nitrogen,

- oxygen anOSM03P687wherein the latter two aromatic ringd¥CTARPOBEIEZ DSt i t ut ed
by Ci1-C3al kyl, Cl-C3hal oal kyl, Ci1-C3al koxy, Cl-C3hal oal koxy, hal ogen, cyan
or by nitro; or Ro, together with the a@lfacent substituents Rl, R2 and R3,
forms a saturated or unsaturated C3-C6hydrocarbon bridge that nay be
interrupted by 1 or 2 hetero atons selected fromthe group nitrogen, oxygen
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alkoxy, C, Cghaioa!koxy, halogen, cyano or by nitro;

R. may additionally be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may

contain 1 or 2 hetero atoms selected from the group nitrogen, oxygen and sulfur, wherein

the phenyl ring, the naphthyl ring and the 5- or 6-membered aromatic ring may be

substituted by halogen, Cs-Cscycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or
the pheny! ring, the naphthyl ring and the 5- or G-membered aromatic ring may be
substituted by C;-Cealkyl, C4-Csalkoxy, hydroxy-C,-Cealkyl, Ci-Cealkoxy-Cy-Cgalkyl, C1-Cs-
alkoxy-Cq-Gsalkoxy, Ci-Cealkylcarbonyl, Ci-Csalkylthio, Ci-Cealkylsulfiny!, Ci-Cealkylsulfonyl,
mono-C4-Ceatkylamino, di-C4-Cgalkylamino, C;-Cgalkylcarbonylamino, C;-Cealkylcarbonyl-
(C4-Csalkyl)amino, C.-Cgalkenyl, C3-Cgalkenyloxy, hydroxy-Cs-Cealkenyl, Cy-Cealkoxy-
Co-Cgalkenyl, C1-Cgalkoxy-Cs-Cralkenyloxy, C.-Cgalkenylcarbonyl, C,-Cealkenylthio, Co-Ce-
alkenylsulfinyl, Co-Cgalkenylsulfonyl, mono- or di-C,-Cealkenylamino, Cq-Cealkyl(Cs-Cs-
alkenyl)amino, C,-Cgalkenylcarbonylamino, C.-Cealkenylcarbonyl{C4-Csalkyl)amino, Cs-Ce-
alkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Cealkynyl, Cy-Csalkoxy-Cs-Cealkynyl, Cys-Cealkoxy-
C4-Csalkynyloxy, C.-Csalkynylcarbonyl, C,-Cealkynylthio, Co-Cgalkynylsulfinyl, C,-Ceatkynyl-



-al kenyl ) am no, C2-Csal kenyl car bonyl am no,
C2- Coal kenyl car bonyl (Cl1- C6al kyl ) am no, C2-C6- al kynyl, C3-Csal kynyl oxy,
hydr oxy- C3- C6al kynyl , Cl1- C6al koxy- C3- C6al kynyl , Cl-C6al koxy-
* CA- Csal ky MNP #R¢/050697 C6al kynyl car bonyl , C2- Cal kynyl t hi o, PCT/EP2003/013716
C2- C6al kynyl sul finyl, C2-C6al kynyl WD 2004/ 050607 PCT/ EP2003/ 013716 -3
sul fonyl, nono- or di-C3-C6al kynyl am no3-Cl- Csal kyl (C3- Csal kynyl ) am no,
C2- C6al kynyl - carbonyl am no or by C2-C6al kynyl car bonyl ( C1- C6al kyl ) am no;
and/ or the phenyl ring, the naphthyl ring and the 5- or 6-nenbered aromatic

ring ma [ i | .0- subst jt - | . - XY,
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C2- Coal kynylcarb |.(C1< Chal kyl ) am nqg; and/or. the phenyl  ri t he .napht hyl
Fing anclGreeBen g L P Rt amP G rey R e SR ST ach cal
of\._f or muCACEXIRGH C. SRIRMiyIoS0 BNREBRE4 Cailky/POR ORTRalkuhe CeORalRasl, C,RYAIkoRp2,
R53, R54 _and R55 are_each mdeg}endently of the others Cl-C6al kyl,
C2- CBal kepallpmylonrs. Graalynyrcapenab stz Calimyipulinge e Sprismyl-
am no-,  eMRIGE moRb! biodi-C At kiyhh@mo, cablantyiidfd.axinyiRmino, C.-Cealkynyl-
al kyl sul fony?- substi t ut ed Gcllkg(c%al ka , gﬁggfkénﬁ yo)?i C3- C62alekyr}1’y¥; and n is
0, 1 orcabomgarpiadr Cotsalkyrylersbpvi(rd Cotlkyflgmiag: andfor X R1 R3 (RO)n (11) |
R2 wWher ej phenyl ring, the naphthyl ring and the 5- or 6-membered aromatic ring may be
substituted by a radical of formula COORss, CONRsy, SO2NRs3Rss or SO;0Rss, wherein Rso,
Rst, Rsp, Bss, Rsa and Rss are each independently of the others C,-Cgalkyl, Co-Cealkenyl or
Cs-Cealkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkylthio-,
alkylsulfiinyl- or alkylsulfonyl-substituted C,-Csalkyl, Cz-Cﬁa!ken'yl or Cs-Cgalkynyl; and nis 0,
1or2,

by reaction of a compound of formula Il

Fo) m,

wherein
Ro, By, Rz, B3 and n are as defined and X is a leaving group, with malonic acid dinitrile in an
inert diluent in the presence of a palladium catalyst and a base, which process comprises

using as the base a hydroxide of an alkali metal or a mixture of hydroxides of alkali metals.

The present process is distinguished by:

a) high volume concentration of the reactants,



RO, R, R2, R3 and n are as defined and X is a |eaving group, with malonic
acid dinitrile in an inert diluent in the presence of a palladium catal yst
and a base, which process conprises using as the base a hydroxi de of an

al kal i nBtad004950607mi xt ure of hydroxi des of al kali net alPET/EPRRE/PEEent
process is distinguished by: a) high volunme concentration of the reactants,
WO 2004/ 050607 PCT/ EP2003/ 013716 -4 b)-the possibility of using a |l arge
nunber of palladium catalysts, which are cormercially available or can
readily be prepared in situ fronlconnercially avai l abl e palladiun1sa|ts, for

exanpl e | 1 adi ). chloride sal trated chloric
aci d anBPﬁ'ﬁé’osﬂgg&dﬁﬁsﬁ‘Q@ PIQ&dHH% 5‘? pfgqa&z 3&9%3[’ 5"%5) aa{BﬁPP‘Eﬁﬂé ecial ly
t o phenglaidelkiotath Yesdily Wesireparbe@dh bt fidme c@mnislaif-pafatle palladiem Shag, fbng
conpounds, which may contain differ ent and sterically hindered |eaving

groups, eXgyple @éﬁﬂﬂ'w{ip chlenee polutn e &t epncenlateaiysintalricaridanedhe reaction

proceduhg mpﬁgte%%se wor ki ng-up and h) generally very high yields and
degr ees o‘? urit the products. The present preparation process is
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definitrons o stl uen he co ormu
hal ogend) resdy avdulabﬂ;tyd@‘rtlsda emdu@sccmhpmndme chI or| ne, brom ne or i odine,
prefera ne or brom ne. The al kyl groups in the

b
subst i tﬁL%fnpl’fuoéﬁl% ‘Hﬂged;i’% for example, nethyl, ethyl, n-propyl, iso-

propyl , gps:bipby\berkﬁlgq;;mﬁd/l |sobutyl or tort- butyl and the pentyl, hexyl,
, undecyl and dodecyl isomers. Fbloalkyl groups;

heptyl, oct decy

pref er abl 99'%%&%‘@ V&%Wﬁhﬂ‘ﬁ'%@ﬂ%ﬂm@r%ﬁuﬂwﬂgﬂBe EWSW atons. Hal oal kyl is,
fior: exanpl e, fluoronethyl, difluoromethyl, difluorochloronethyl,
trlfluoronethyl chloronethyl dlchloronethyl dlchlorofluoronethyl
trichl ofrbﬁﬁfﬂwm pr@p@raﬂzom PIOICB%ES@FPWln,gfyzi’-"tﬁb'mﬂsﬁéﬁiﬁw for theclargsresaieny | |
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di fluoronethyl, trifluoronethyl or dichlorofluoronethyl.
In the above definitions of the substituents of the compounds of formulae | and 1], halogen
is to be understood as fluorine, chicrine, bromine or iodine, preferably fluorine, chlorine or
bromine. _
The atkyl groups in the substituent definitions are, for example, methyl, ethyl, n-propyi, iso-
propyl, n-butyl, sec-butyl, isobuty! or tert-butyl, and the pentyl, hexyl, heptyl, octyl, nonyl,

decyl, undecyl and dodecyl isomers.

Haloalkyl groups preferably have a chain length of from 1 to 6 carbon atoms. Haloalkyl is,
~ for example, fluoromethyl, diffluoromethyt, difluorochioromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, dichloroflucromethyl, trichloromethyl, 2,2,2-trifluoroethyl, 2-
fluoroethyl, 2-chloroethyl, 2,2-difluoroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl or
pentafluoroethyl, preferably trichloromethyl, difluorochloromethyl, diffluoromethyl,

trifluoromethyl or dichlorofluoromethyl.

Alkoxy groups preferably have a chain length of from 1 to 6 carbon atoms. Alkoxy is, for
example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-buioxy, teri-
butoxy, or the pentyloxy and hexyloxy isomers; preferably methoxy, ethoxy or n-propoxy.



Al koxy groups preferably have a chain length of from1 to 6 carbon atons.
Al koxy is, for exanple, nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
i sobut oxy, sec-butoxy, tert- butoxy, or the pentyloxy and hexyl oxy isomers;
pr ef er abWwy 20805060y, et hoxy or n-propoxy. WO 2003/ 05060 PCPEF2EPR0U3A013716
-5 Hal oal koxy is, for exanple, fluoronmethoxy, difluoronethoxy,
trifluoronethoxy, 2,2,2- trifluoroethoxy, 1,1,2,2-tetrafl uoroethoxy,

2-fl uoroet hoxy, 2-chloroethoxy or 2,2,2- trichloroethoxy. Exanples of

al kenyl that nay be mentioned are vinyl, aIIyI nethallyl 1- et hyl vi nyl,
but - 2- n a xeny ence bein ven to
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1- nethylpropargy 3-butynyl, but-2-yn-1-yl, 2-nethyl but-3-yn-2-yl,

but - 3- yHichiolget cE‘ypentynyl pent - 4-yn-t -yl and  2- hexynyl, with preference
bei ng given to al kynyl radlcals having a chain length of from3 to 6 carbon
atons. As hal oal kenyl there cone into consideration al kenyl groups
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2, 2-di f thein t@-nt}tmﬁtﬂwrh Gnm]ﬁlc,arm;nat@nSH fl uoropropenyl :
3,3,3-trif|uoropropeny|, 2,3,3-trichloro- propenyl,

4,4, 4-trifluoro-but-2-en-1-yl and 4,4,4-trichloro-but-2-en-1-yl. O the
al kenyl Examglies at slkymnthat miiy-beQﬂeritroheS ahséthimg qﬂowgvahmnylpmpef@l ence is
'-glventothose hawng)‘é\c ai n Ier;g‘yzh of from bon. at ons. The
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carbon ahapmyi, Alitkprsrkéte lﬁi%%%@l@n?ﬂbhﬁcﬁl@%ﬁn@%ﬁalﬁ RnBthCTRPM 386 ONS.
Al koxyal kyl" i's, for exanple nmet hoxynet hyl , net hoxyet hyl, et hoxynethyl,

et hoxyef ﬁ?‘lbon@i‘?iﬁ%poxynet hyl , n-propoxyethyl, isopropoxynethyl or

i sopropoxyet hyl . Hal oal koxy is, for exanple, fluoronethoxy, difluoronethoxy,
trifluoronmethoxy, 2,2,2-tri- fluoroethoxy, 1,1,2,2-tetrafl uoroethoxy,.

2-f1 uor6ehhl@wenﬂimre@paetihwwde@mn akkenyl ghdupssubelithtedyoneirkeeglioles i s,

for exagﬁeﬁo%frld'hﬂ @:ﬁg:'ak?élx%ﬁr Blind 5 EmS%n?jue%égﬁ%‘iglmrfe’o}nné'o%h!%ﬁﬁ'é’ | oxy

there c oxy groupss one or nor'e
for example 2- and 3 -fluoropropenyl, 2- and 3-chloropropenyl, 2- and 3-bromopropenyl,

2,2-difluoro-1-methylvinyl, 2,3,3-trifluoropropenyl, 3,3,3-trifluoropropenyi, 2,3,3-trichloro-
propenyl, 4,4,4-trifluoro-but-2-en-1-yt and 4,4,4-trichloro-but-2-en-1-yl. Of the alkenyl
radicals mono-, di- or tri-substituied by halogen, preference is given to those having a chain
length of from 3 to 6 carbon atoms. The alkeny! groups may be substituted by halogen at

saturated or unsaturaied carbon atoms.

Alkoxyalky! groups preferably have from 1 to 6 carbon atoms. Alkoxyalkyl is, for example,
methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, n-propoxymethyl, n-propoxyethyl,
isopropoxymethyl or isopropoxyethyl.

Haloalkoxy is, for example, fluoromethoxy, diffuoromethoxy, trifluoromethoxy, 2,2,2-tri-
fluoroethoxy, 1,1,2,2-tetraflucroethoxy, 2-fluoroethoxy, 2-chloroethoxy or 2,2,2-trichloro-
ethoxy. ' '

Alkenyloxy is, for example, allyloxy, methallyloxy or but-2-en-1-yloxy.

As haloalkenyloxy there come into consideration alkenyloxy groups substituted one or more

times by halogen, halogen being in particular bromine or iodine and especially fluorine or



ti mes by hal ogen, hal ogen being in particular brom ne or iodine and
especially fluorine or WD 2004/ 050607 PCT/ EP2003/013716 -6 chlorine, for
exanpl e 2- and 3-fluoropropenyl oxy, 2- and 3-chl oropropenyl oxy, 2- and

3- br onopMapztybEey? 2, 3, 3-tri fl uoropropenyl oxy, 2,3, 3- tPCEREPWPHPBRHISenyt oxy,
4,4, 4-trifluoro- but-2-en-1 -yloxy and 4,4, 4-trichloro-but-2-en-1 -yl oxy.

Al kynytoxy is, for exanple, propargyl exy-or 1-nethyl propargyl oxy. SU|tabIe
cycl oal kyl substituents contain from3 to 8 carbon atoms and are, for
exanpl e, cyclopropyl, cyclobutyl, cyclopentyl cycl ohexyl, cycl oheptyl or

cycl ooct i.ch r r i by hal ogen,
prefer atg"?l')?’r’flga@?)gaé“pﬁ glugfo rom r%(y ﬁ%@@%{ @8@9%}"@”‘@&8% |y

aCﬁt yl CBF%rprr@prclmzywioxy‘\l2}§:3),8¥|¢far0|ﬂ(§m®f¢enymxyf2)8 &uampk%ropmwl Mxyz}:;]&mhﬂmydm- f

et hoxycar bgn ro car oxycar bonyl or the isomers o
but oxycgﬂuﬁ'g"r%]rf'ylﬁ ?9‘5 %%HWB@H%//L 'aéi 1FPE‘9<’9{)oxycar bonyl ; preferably _
met hoxycar bonyl or et hoxycarbonyl. Al kylthio groups preferably have a chain
|l ength of from1l to 6 carbon atons. Al kylthio is, for exanple, nethylthio,
et hyl t hifYN¥PEsH i {Hicsample yrqpﬁrqyioxmﬁﬂw@hv'@rwrw@m thio, or the branched
i soners thereof; preferably nmethylthio or ethylthio. Haloalkylthio is, for

exanpl e, 2,2,2-trif|uoroethylthio_or 2,2,2-trichloroethylthio.
Al kyl sulStitakle cbfsfpawrsuéataumie comntginyans gite isrgarboreatnmsamdfarﬁybr example,
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et hyl suldei sm}abhtui@dlqdmlnhmaylhwesmy rfaarrgeaxpmpderablymabmé shldricayt brcemlhgrl sul fonyl ,
n- propyl sul fonyl, isopropyl- sulfonyl, n-butylsulfonyl, isobutylsulfonyl, :
sec- butyl sul fonyl or tert-butyl sul fonyl preferably nethylsul fonyl or

et hyl sulAiigmdrbordd lsydspetiany a@xyabepm@mwl e, methylam no, ethylamn no,
n- propyl am no, isopropylamno or the butyl-, pentyl- and hexyl-am no
i soners. WD 2004/ 050607 PCT/ EP2003/013716 -7 Dialkylamno is, for exanple,

di met hy|ﬁ@l@x9@arb8§ﬁl*§’k&¢é)€)éh$m %thﬁ%@érﬂ}éh na,atﬂexydarwnsamﬁlpm;se%zylaaﬂbaﬂwn@.o-
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hexyloxycarbonyl; preferably methoxycarbonyl or ethoxycarbonyl.

Alkyithio groups preferably have a chain length of from 1 to 6 carbon atoms. Alkylthio is, for
example, methylthio, ethylihio, propyithio, butyithio, pentylthio or hexyithio, or the branched
isomers thereof, preferably methylthio or ethylihio.

Haloalkyithio is, for example, 2,2,2-trifluorcethylthio or 2,2,2-trichloroethylthio.

Alkylsulfinyl is, for example, methylsulfinyl, ethylsuifinyl, n-propylsulfinyt, isopropylsulfinyl,
n-butyisulfinyl, isobutylsulfinyl, sec-butylsuliinyl or tert-butyisulfinyl; preferably methylsuliinyt
or ethyisulfinyl.

Alkylsulfonyl is, for example, methylsulionyl, ethylsulfonyl, n-propylsulfonyl, isopropyl-
sulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulionyl or tert-butylsulfonyl; preferably
methylsulfonyl or ethylsulfonyl.

Alkylamino is, for example, methylamino, ethylamino, n-propylamino, isopropylamino or the

butyl-, pentyl- and hexyl-amino isomers.
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. ethyl, n-propylthionethyl, n-propylthioethyl, isopropylthionethyl or

i sopropyl thioethyl. Phenyl and naphthyl in the definition of R2 and phenoxy
in the definiton of RI, R2 and R3 may be in substituted form The

- substit ueWMOSZREYEOP t hat case be in the ortho-, neta- aR@TdP2003/613716
para-positions, as desired, and additionally in the 5-, 6-, 7- and/or
8-positions of the naphthyl ring. Exanples of suitable 5- or 6-nenbered
aromatic rings that contain 1 or 2 hetero atons selected fromthe group

ni t rogen, oxygen and sulfur in the definition of RO and R2 are pyrrolidyl,

pyridyl, triaziny y , Lhtadi.azol yl

i m dazol 9‘%}&)' Aollsy or ex?@B% ‘5] ettljil/l%%ﬂ a'%'ew etﬁai 'é%’,d'%ﬁ&%nflo,’ '}%/P@é'm yl,
benzoxazmbyiylanbﬁmmmjzlaﬂmoydr,duspprom{ahmb i ndol yl and qui nolyl. These
het eroaromatic rings nmay additionally be substituted. Definitions

corresponding to those given above may al so be applied to the substituents

in  conbhmehisiakyl B, tdreRampled eB@ARIRAR, Kﬂwgtﬂmry{yu ﬁhiﬂmlcﬁﬂéth?lmﬁh@mla

al kyl am nosul f onyl phenyl al kyl, napht h het er oar In the
def i ni t i &Ry, BPreaWk PW%WPTOBWHW'%%ﬂx‘?%iaﬁdiﬁ‘jﬂmethﬂ@'E@PW&? 'Oé@lyéon atomis
not included in the | ower and upper limts of the nunber of carbon atons
given in each particular case. Preference is given to conpounds of fornula
| wher ei Bhenyil gnd paphtoy! i? theededinitivn of Re adeé paeriagitin theodefiton g? Rerf=s9nd Rs

halogen, h i o,
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~Cl- Csal kox bonyl or carboxy; and Rl, R2 and R3 are each i ndependent |y of
t he. ot hef 'S'/‘Gr'B%en hal ogen, Cl- C6al kyl, C2-Céal kenyl, C2-Csal kynyl,
C3-.Céeycl oal kyl , Cl C6hal oal kyl , C2- C6hal oal kenyl, C2- C6hal oal kynyl

C3- C6hal ocycl oaI , Cl-Co6al koxy-Cl-Csal kyl, Cl1- CGaI kyl t hi_o-C, - Csal kyI
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C1- Coal kpYTEHiRY, PiyCamamis, lqalzmm ma@jsd eeadoli thiadiazalyl, imidazaiBapxazoliil f onyl
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Definitions corresponding to those given above may also be applied to the substituents in
combined definitions, for example alkoxyalkoxy, alkylsulfonylamino, alkylaminosulfonyl,

phenylalkyl, naphthylalkyl and heteroarylalkyl.

N In the definitions of atkylcarbonyl and alkoxycarbonyl, the carbonyl carbon atom is not
N
- included in the lower and upper limits of the number of carbon atoms given in each

particular case.

Preference is given to compounds of formula | wherein nis 0, 1 or 2; each Ry,
independently of any other(s), is halogen, C;-Ggalkyl, Ci-Cshaloalkyt, hydroxy, Cq-Csalkoxy,
nitro, amino, C4-Cgalkylamino, di(C+-Csalkyl)amino, C,-Cealkylcarbonylamino, Cs-
Cralkylsulfonylamino, C+-Cgalkylaminosulfonyl, C,-Cialkylcarbonyl, Cy-Csalkoxycarbonyl or
carboxy; and R;, Rz and R; are each independently of the others hydrogen, halogen, Cy-
Cealkyl, C,-Csalkenyl, Co-Cealkynyl, Cs-Cecycloalkyl, Ci-Cshaloalkyl, Co-Cghaloalkenyi, Cz-
Cehaloalkynyl, Cs-Cghalocycloalkyl, C;-Csalkoxy-Cy-Csalkyl, C-Cealkylthio-C,-Csalkyl, cyano,
Cy-Caalkylcarbonyl, C;-Cealkoxycarbonyl, hydroxy, C+-Ciealkoxy, Cs-Cealkenyloxy, Cs-
Csalkynyloxy, Ci-Cghaloaikoxy, Cs-Cghaloatkenyloxy, Cy-Cealkoxy-C4-Cgalkoxy, mercapto,



C2- C4hal oaf kenyl , C2-C4ai kynyl, C3-Cé6cycl oal ky), Cl-C4al kyl carbonyl ,
Cl- Coal koxycar bonyl, hydroxy, Cl-C4al koxy, C3- or 4-al kenyl oxy, C3- or

C4- al kyn Ioﬂy C1- C4hal oal koxy, nitro or amno. O special ortance are
ORI a | wherein nis 0 and Rl, R2 and Rgcy,l«:gzoog

conpoun

independently of the others Cl-C4al kyl. The preparatlon of conpounds of
formula | is illustrated in the folloﬁkng Reaction Schenme 1. Reaction
scheme 1 N, . ~N 1. base / diluent R 2. Pd(0) or Pd(Il) catalyst (Rn N
XR RL(R)nl R2I1lI According to Reaction Schene 1, the conpounds of
formul @Jcsﬁli(?‘ltrﬁ@t@'-(@sﬁﬁlofafk?m16%10@éaﬂ<yis%ﬁin§’f emsaxkysk@fcw] rrmpfahnsb Idie latter
ina first reaction step, in a suitab | uent, a base at a

terrperQ@‘Nﬂa@fnoff?rdhfpﬁ}ct@}kﬂmopreferabl y at a terrperature of from20 to
100C, depending on the diluent. In a second reaction step, the CC |inking
reaction is carried out by adding conmpounds of fornula Il and a palladium
cat al y$refaterae isegipen aisotecanhpéwamd forowi2ba@reipriet B abtRsfareea@0 to 150C,

or oups "RegP LI o e Fors VAR el Bt Cor R s GRS ol 5
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or phemylingubstituted fromone to three times by hal ogen, nethyl or by
hal onet hyl ; and nono-, di- and tri-arylmethoxy. The aryl radicals of the
nmono-, di- and tri-arylnmethoxy groups are preferably phenyl radicals, which

may be Cﬁ‘éBé&annHFp%ﬁancfeoére%%’ﬁBbﬁds S BIMARwherdih &80 bha®E, BYaltPRYle the

substituents
each independently of the others C4-C,alkyl.

S

The preparation of compounds of formula | is illusirated in the following Reaction Scheme 1.

Reaction scheme 1

Ng 2N
74 1. base / diluent R, R,
W 2. Pd(0) or Pd(ll) catalyst (Ro)n
N
X R,
- R, Ry
;\__,,' (Ro)n |

R,

I
According to Reaction Scheme 1, the compounds of formula | are obtained from malonic
acid dinitrile by reacting the latter in a first reaction step, in a suitable diluent, with a base at
a temperature of from 0 to 250°C, preferably at a temperature of from 20 to 100°C,
depending on the diluent. In a second reaction step, the C-C linking reaction is carried out
by adding compounds of formula Il and a palladium catalyst at a temperature of from 0 o
250°C, preferably from 90 to 150°C, depending on the diluent.



preferably being in the 2-, 4- and/or 6-positions of the phenyl ring.
Exanpl es of such | eaving groups are nethyl sul fonyl oxy (nmesyl ate),
trifluoronmethyl- sulfonyloxy (triflate), p-tolylsulfonyloxy (tosylate),
CF3( CF2) 3&f 1pp0s06¢onaf | ate), di phenyl net hoxy, di (net BUTBERRYOIFEOhoxy,
triphenyl methoxy (trityl) and tri (methyl phenyl)- methoxy. Leaving groups
that are especially preferred are chl opine, brom ne, iodine, CF3S(O) 20-
(triflate), CF3(CF2)3S(0) 20- (nonaflate), p-tolyl-S(O 20- (tosylate),
(C6H5) 2CHO-, (CH3-C6H4) 2CHO-, (CBH5) 3CO- (trityl) and (CH3- CGH4)3(I)-
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tetraki s(triphenyl phosphi ne)pal l adium(0). In an especially advant ageous
variant of the ocess according to the invention, the palladiumcatalyst
can al sd hb@%f@ﬁa’%@f they meinow divand tgrylmeihery Droups arp afeferablyrRrey! redisplsunds

b

oo Faar ey e R AEIY S8 3P ond BnREAPR LB E e Gahepys

gl chl o(rjipd;iemﬁg(ﬂe?‘)g inthep2d, Had?dm( ﬁbﬁsatrmfalﬂ@pb@qgg:g) 2), together wt h t he
s gdeslire | ga , or,. exa e ri en 1 Ne .Qr -

Crt ever GrasBRsios b RAATRapRS P SR SR R rBlorametvk . ral oni
aci-d di Buh‘cmylcﬂy tﬁﬂ@tepwetylseabrh;a@lymdswa)e)dﬂ:legodzﬁgjgsia)g:aqn@reafms@)d as an

i nexpens| | adi u
concent F&%@Bﬁ Hoggt %q%y!%t&qrygmﬁﬁgxmégpm [pp@ta%yd(zntgﬁ st féﬁ‘@%b’ 63")‘

PCT/ EPZM@@.SMG -10 advant ageously added to the reaction nmediumin an
excess of up to 10 nol in relation to the palladiumsalt. By heating the
reaction nedium there is then fornmed in situ the palladium1l)) or
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tricycl
more especially preferred.

The palladium catalysts that come into consideration for the C-C linking reaction of the
compound of formula Hl with the malonic acid dinitrile anion are generally palladium(it} or
palladium(0) complexes, for example palladium(il) dihalides, paliadium(ll) acetate,
palladium(ll) sulfate, bis(triphenylphosphine)palladium(ll) dichloride, bis(tricyclopentyl-
phosphine)paliadium(ll) dichloride, bis(tricyclohexylphosphine)palladium(ll) dichloride,
his(dibenzylideneacetone)palladium(0) or tetrakis(triphenylphosphine)palladium(0).

In an especially advantageous variant of the process according to the invention, the
palladium catalyst can also be prepared in situ from palladium(ll) or palladium(0)
compounds by complexing with the desired ligands, for example by placing the palladium(il)
salt that is to be complexed, for example palladium(ll} dichloride (PdCL} or palladium(i)
acetate (Pd(OAc),), together with the desired ligand, for exampie triphenylphosphine (PPhs)
or tricyctohexylphosphine (PCys), together with the selected diluent, malonic acid dinitrile
and base. Palladium(ll) dichloride can be used as an inexpensive palladium salt also in the
form of a 20% PdCl, solution in concentrated hydrochloric acid. The desired ligand is



hexyl phosphi ne (PCy3), tri(methylcycl ohexyl) phosphi ne,
nmet hyl (t et ranet hyl ene) phosphi ne, tert-butyl (pentanethyl ene)phosphi ne,
tri phenyl phosphi ne (PPh3), tri (methyl phenyl)- phosphi ne,

-1, 2- di ph&Y§ PYHEEAT necycl ohexane, 1, 2-di phenyl phosphi neBYEEBYEHPBALS,

' - (di phenyl phosphi ne) - bi phenyl, 1, 2-bi s(di phenyl phosphi ne) et hane,
1, 3- bi s(di phenyl - phosphi ne) propane, 11@-bi s(di phenyl phosphi ne) but ane,
3,4-bis(diphenylphosphine)- pyrrolidine,

- (di phenyl phosphi ne) - bi snapht hyl (Bi nap), 1,1'- bis(diphenylphosphine)
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especi alihdh infliafl3 tﬁ@@l@bogﬁhnfgrrgg@t@,nl to 1 nol% based on the conpound of
formula 11. Diluents suitable for the formation of the malonic acid
dinitrile anion (Step 1) in Reaction Schenme 1) and also for the
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exanpl e N-net hyl pyrrolidone (NWP), am des, for exanple N, N

di et hyl f ormam de (DMF) or di nmet hyl aqet am de ( DVR), lic ureas, for

exanpl e N, di ne | et hyl eneurea ( rCywul f oxi deg dr exanpl e di met hyl
suit oxid m @s of such R
( o = dpephos), pph. and , Wherein
Fe P(Rﬁ)z

Rig is hydrogen or dimethylamino and Ry, is cyclohexyl or tert-butyl.

Such palladium catalysts are used in an amount of from 0.001 to 100 mol%, especially in an
amount of from 0.01 to 10 mol%, and more especially in an amount of from 0.1 to 1 mol%,

based on the compound of formula II.

Diluents suitable for the formation of the malonic acid dinitrile anion (Step 1} in Reaction
Scheme 1} and also for the palladium-catalysed C-C linking reaction with the compound of
formula il (Step 2) in Reaction Scheme 1) are aliphatic, cycloaliphatic and aromatic hydro-
carbons. “or example pentane, hexane, petroleum ether, cyclohexane, methylcyclohexane,
benzene, toluene or xylenes, aliphatic halohydrocarbons, for example methylene chloride,
chloroform or di- or tetra-chloroethane, nitriles, for example acetonitrile, propionitrile or
benzonitrile, ethers, for example diethyl ether, dibutyl ether, tert-butyl methyl ether, ethylene



diluents. O those, special preference is given to aromati c hydrocarbons,

et hers, sulfoxides, N-substituted |actans, am des and acyclic ureas.
N—nethylpyrrolldone is nore especially preferred Al so suitable as a dil uent
i s water WOHBHBS08Hpropriate in admi xture with one of tHECTAHRIEOIABAL | oned

di luents. For the preparation of the malonic acid dinitrile anion there cone
into consideration, in accordance w {ijthe invention, the hydroxi des of

al kali metals or mxtures of hydroxides of alkali netals, preferably sodium
and potassiunlhydroxide and m xtures of those hydroxi des, especially sodium

hydr oxi The e.is r.ef erabl n e al ent unts, of I n an excess
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the addiN-hemhyiReoRIER i9mdieagssigly pRifeped) in Reaction Scheme 1). The
conpounds of formula |1 wherein Xis, for exarrpl e, halo are known or can

be prepdtRRHiRASH Al ISKBRH WheteRRRIOPriade "e%ém*iﬂuée yrt&&ﬁaﬁématmacu on,
fromt hg,eRiBRE@BIUAL! Y substituted anilines of formula VIII NH2 Rl R3

For the preparation of the malonic acid dinitrile anion there come into consideration, in
accordance with the invention, the hydroxides of alkali metals or mixtures of hydroxides of
alkali metals, preferably sodium and potassium hydroxide and mixtures of those hydroxides,
especially sodium hydroxide.

The base is used preferably in equivalent amounts or in an excess of from 2o 10

equivalents in relation to malonic acid dinitrile.

The formation of the malonic acid dinitrile anion and reaction thereof with the compound of
formula I in the presence of the paliadium catalyst is advantageously carried out at reaction
temperatures of from 0° to 250°C, preferably at temperatures of from 50° 1o 200°C,

depending on the reaction medium used and the reaction pressure.

If appropriate, the C-C coupling reaction of the malonic acid dinitrile anion with a compound
of formula Hl can be carried out at elevated pressure, preferabiy at from 1.1 to 10 bar. Such
a procedure, carried out in a closed system under elevated pressure, is suitable especially
for reactions at temperatures that are above the boiling temperature of the solvent

employed, for example at a temperature of 140°C in the case of toluene.



(RoO)y (M11), R2 wherein RO, Rl, R2, R3 and n are as defined for fornula I,
via the correspondi ng di azonium salts. The conpounds of forrmula Il wherein
X is, for exanple, RL0S(O) 20- or nmono-, di- or tri- arylnethoxy, can be

pr epar edWAcHWoHeR0MY t o st andard met hods from t he corresg8HdERI803/43BUfol s of
formula IXOH RL R3 (RO)n (I X), R2 wherein RO, RL, R2, R3 and n are as
defined. The substituted anilines of fernnula VIII are either known or can be
prepared according to known nethods, as described, for exanple, in EP-A-0
362 667, by the alkylation of anilines wusing olefins. Simlarly, the

substi t ted nol s of fornul ar.e known ,or can re

accor di :f@ p‘ﬁﬁ%‘f 5‘?1%39’3#&”%‘8@0# a&?dlﬂ%ﬁ‘{‘\éﬁf (Fesity H%C%qsgggbﬁ ‘ﬁﬁ) T8 1 nes
of formg- @lthglrem'ohhm@dﬁaaaz RisuvabbSoldemetiredints theaabtish miRiiee @hbisr

boi i ng"”. WO 2004/ 050607 PCT/ EP2003/013716 -13 The foll ow ng Reaction

Scheme 2niiNgriges avraspperesanst & the e sad &f theraqditionsiesyaneh ?fd"ﬁagﬁms DWPSUnds of
formul abpeRapptddemeeere 2 NH2 X R Ra Sandneyer reaction _ Rl R3 (RO
R2 R2 VIII 11: X=halogen, e.g. Br 1) NaNOQ2, H3O+

The compounds of formula Il wherein X is, for example, halogen, are known or can be
prepared according to known methods, for example a Sandmeyer reaction, from the

appropriately substituted anilines of formula VIl

n (Vi)

wherein Ro, R1, Rz, R and n are as defined for formula |, via the corresponding diazonium

salts.

The compounds of formula Il wherein X is, for example, R1cS(0)20- or mono-, di- or tri-
arylmethoxy, can be prepared according to standard methods from the corresponding
phenols of formula IX

OH

o n (),

whearein Ry, Ry, Rz, Bz and n are as defined.
The substituted anilines of formuia Vil are either known or can be prepared according to
known methods, as described, for example, in EP-A-0 362 667, by the alkylation of anilines

using olefins.

Similarly, the substituted phenols of formula X are either known or can be prepared
according to customary methods, for example from the corresponding anilines of formula
Vill or the diazonium salts thereof by so-called "phenolic boiling".



. 2) hydrolysis (phenolic boiling), T OH RI0S(O 2Cl or (aryl)3_ CHn-X X R7 3R
(n=012) RLR3 (RO )n solvent, basen R R IXI1I: X= R10SO) 20,
nono-, di- or tri-arylnmethoxy The substituted aryl dinitriles of fornula I
. are used SEQAWHEFY7 as intermediates in the preparati onPOFERWEEYE{IGt ed

3- hydr oxy- 4- aryi - 5- oxopyr azol i ne derivatives, which are known, for exanple,
as herbicides from WD 99/47525. The foLHGmﬁng Exanpl es illustrate the
invention further. They do not |imt the invention. Preparation Exanpl es:
Exanpl e P1l: Preparation of 2-(2,6-diethyl-4-nethyl phenyl)nmalonic acid
dinitril [ ile are
added at TonShy o HebERAr SRt SISl Bres Boscto oRros B i e Bailh bl et

: sodlun1hyﬁmuxuddsohkmmomgLof 1- nethyl 2 pyrrolidone. After the addition of
45.5 g of 2-brono-1, 3-di et hyl -5-net hyl benzene, the reaction mxture is
heated to 125C with stirring. At that tenperature, a mxture of 1.3 g of WD
2004/ 0506806/ ER2M03/ 013716 - 14 tri phenyl phosphine, 1.06 g of a
comercially avail abl e palladiumfl) chloride solution in concentrated
hydrochl oric acid (20% Pd content corresponding to 0.354 g of Pd(fl)
chloride and 0.708 g of concentrated hydrochloric acid) and 97.6 g of

1- et hyl - 2- pyrr¥Hi done is added. Stirring is carri out for a further 3
hours at fRO 2 ta 1300 and 283 g of diluenti;.arexdi-stilled of f at
reduced press da d o124 jon cool (hQom tenp- erature,
the reaction re |§1added to 70 g of water. F ng the addition of 38
g of concentrafed hydrochloric acid (a pH value of |less than 5 is then
established), thg precipitated solid is filtered oy and washed with 60 g

of -water. After,fdrying, 42.4 g of 2-(2,6- diet t phenyl) nal oni c
acid dinitrile \fﬂontent 92.3% vyield 92.3% ha\r}ﬁnaabg%épty)l ng point of from

74 to 78C are o t?ﬁé}%jz,Hao
2) hydrolysis (phenolic

bailing), T
OH S5(0),Clor (aryl), CH, X X
R R
Rj R'e,R (n - Or 1’ 2) 1 (:;q )
( 0)” solvent, base %n
R, R,
IX Il; X= R,;S(0),0, mono-, di- or

fri-arylmethoxy

O The substituted aryl dinitriles of formula | are used especially as intermediates in the
preparation of substituted 3-hydroxy-4-aryl-5-oxopyrazoline derivatives, which are known,
for example, as herbicides from WO 99/47525.

The following Examples illustrate the invention further. They do not limit the invention.

Preparation Examples:

Example P1: Preparation of 2-(2,8-diethyl-4-methylphenyl)malonic acid dinitrile

Under a nitrogen atmosphere, 13.9 g of malonic acid dinitrile are added at normal pressure
and room temperature to 20.4 g of pulverulent sodium hydroxide in 240 g of 1-methyl-2-
pyrrolidone. After the addition of 45.5 g of 2-bromo-1,3-diethyl-5-methylbenzene, the

reaction mixture is heated to 125°C with stirring. At that temperature, a mixture of 1.3 g of



Exanpl e P2: Preparation of 2-(2,6-diethyl-4-nethyl phenyl)nmalonic acid
dinitrile Under a nitrogen atnosphere, 14.2 g of nmalonic acid dinitrile are
added at nornal pressure and roomtenperature to a m xture of 48 of a 50%
aqueous WOI0H059606f sodi um hydroxi de and 300 g of 1- nB?ﬁ@FﬂwﬁﬁyWﬂglldone.
The reaction mxture is heated to from60 to 100C, and 98 g of diluent are
distilled off under reduced pressure-(iarrom 25 to 30 nbar). Under a nitrogen
at nosphere, 45.5 g of 2-bronp-1, 3-di et hyl -5- et hyl benzene are added at

normal pressure. The reaction mxture is then heated to 130C with stirring.

comor o B AGEEh e Eop el adibiren dyPle s B ERNARPRR s Ranch o 80”' °
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for a famddtesnam@wéeme@duttfbe@ fdr&%rg I‘@ﬁJréjdiﬂfttﬁrmtlZEitcﬂ 3t°gt, bhti 2d3 ¢of df datiesiteduced -
pressure (from m90 to 100C. After cooling to room

t enper atGrdistiieg) eff @éé"&uic%‘i’\ D%ﬁswer(éroms‘i 7&8&@& pRan- AeT Godnatares™ tamg- g of
Hyfl o (&ghik8he @éé%tl@ﬁi %ﬂur‘eh@ h@&éﬁ tcaﬂij(t; bhGald. Xifdﬁbﬁnn'gsthé takil‘iﬁlgﬁi of 98 g?tg m nut es

at 40C before bein [tered er cake iIs washed of water.
Fol | owi erpcerbatad diy ﬁoehlom acgg (@prvaB@%wartbemE@if@n@etabhshﬁct)néef| | trate (a

pH val u ree t!ﬂt%ﬁ%ohcﬁ Eefﬂaéd!cﬁf é%\gaﬁﬁtd% H é(?g%} wg\ ebeAfPeé'eoﬂ:Hg tggéﬁ%l (?q% s

fil tere washe ter tont ent
97. 3% ghemyﬁrt%ilﬁ),%hmiyl ma(oﬂgcaaouﬂ eninye {cbniett B 133h efipld PEEBHMavingca d\etllngl tri I e,

having a_. in f fr to 82C are obtained. Exanple PS:
Pr.epar ab?'d OfJfO"g7gﬁoe2§/ % Eél id dinitrile Under a nitrogen at rmsphere

and at normal pressure, 14 g of malonic acid dinitrile dissolved in 7 m of
1-met hy]l - 2- pyrroli done, are adde wise in the course of 30 mnutes, WO
2004 0LEEETDIARE: EISTUAI0 L 2180 ey aEMel i oY) G259 SR e hani cal | y
stirr eduﬂaértalﬁ[eogén Atfnokpleraf 150 dmdlysiE @éaﬁdﬁnmeérle%to%d at Rodd] pidsstfe

1- net hyl pyrrolidone. Evacuation to from10 to nbar is carried out and,

at fr oA@EonpletyGetuegdprorixive of §8 3o arﬁo%aqwueo@ﬁtutian of gpdivm) hyspxérde .
After esfabhd é*&'f rl‘gn&ﬂ%@}g)groﬁig zg’@% regdiod rkuY RTRORRABSJH Bo #966bcand t he

reaction mxtdre i s heat that tenperature, a mxture of 0.26
g of traphedylgephiaredisidled biigunsler eedc:cemrerassanel (fromafaiol 3bmbapallhdatiaun( | | )

oL BN Bh RS AL B LA 6y B RO 8 o
concent pEsedrehVitl maleliar mixture is then heated to 130°C with stirring. At that temperature a
mixture of 0.26 g of triphenylphosphine, 0.2 g of a commercially available palladium(il)
chloride solution in concentrated hydrochloric acid (20% Pd content corresponding to
0.071 g of Pd(ll) chloride and 0.142 g of concentrated hydrochloric acid) and 19.5 g of
| 1-methyi-2-pyrrofidone is added. The mixture is stirred at from 125 to 130°C for a further
=" 3 hours and then 199 g of diluent are distilled off at reduced pressure (from 20 to 25 mbar)
at from 90 to 100°C. After cooling to room ternperature, the reaction mixture is added to
126 g of water. 4.5 g of Hyflo (Celite) are added thereto, and the mixture is stired for
30 minutes at 40°C before being filtered. The filter cake is washed with 114 g of water.
Following the addition of 45 g of 32% hydrochloric acid to the filtrate {a pH value of less
than 5 is then established), the precipitated solid is filtered off and washed with 120 g of
water. After drying, 42.8 g (content 97.3%, vield 98.0%) of 2-(2,6-diethyl-4-
methylphenyl)malonic acid dinitrile having a melting point of from 79 to 82°C are obtained.

Example P3 : Preparation of 2-phenylmalonic acid dinitrile
Under a nitrogen atmosphere and at normal pressure, 14 g of malonic acid dinitrite
dissolved in 7 mi of 1-methyl-2-pyrrolidone are added dropwise in the course of 30 minutes,



acid) and 19.5 g of 1-nethyl-2-pyrrolidone is added. The reaction mxture is
stirred for from 2 to 3 hours at from 125 to 140C, after which a further
180 m of solvent is distilled off at from20 to 60 nbar. 3 g of Hyflo and
150 m owWOoRatEdsoe’Te added to the residue which has beer?CE@%W@H/OﬂUISOC The
reaction mxture is stirred vigorously for 10 minutes and then clarified by
filtration over Hyflo. The filter is stfbsequently washed with 120 m of
water (divided into 3 portions). The conbi ned aqueous phases are adjusted
to a pH <3 using concentrated hydrochloric acid and then extracted with

-b wash
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(2, 6-di net enyl) onic acid dinitri starting from
37.4 g @brraswmﬁmmbo@rﬁ?bmfmaéadiw(le cxylo(ruae%Odﬂzgzﬁe:phwmmewhydmmoc acid
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1- met hyI rrolidone. Evacuation to froml is-carried out

and, at o& '3?63{ By fikrgtiqmeer Hyils. Ipeokilte &y subseauandly d‘fa§f‘i3‘lj P"@H 1810fm' AMAEPT WO
2004/ 05Q@i9|z!ecﬁ) ﬁ;n-fé Eg%ﬁ%é)o ¥3é %@mbhﬂe@ a%%b@@i ﬂ)l’ﬁi&b@ Qré“é’éjﬂ?tled @6 ﬁ%’ﬂ'&@ usifi§ 9

(content 94.9 brono-1, 3-d benzene are added

and the Cﬂé@ﬁﬂtratﬁﬁi hﬁquf}ifé;ma@idﬁ’éﬂégn ﬁatrch@bmtmterfmyf ff‘%“ﬁ‘iﬁ Th@uﬁ & 200mhi Xt ur
f 0.26 Lurs
0 n{g géﬁ?{ﬁ#ﬁﬁs@% atd W By RRAFHRNLASy Sr(aant?di éﬂlﬁe vBr %?dgﬁﬁ Gk c?\{, avai | abl e

pal I adi u oride so ut| on i1n concen drsc c acl 20% Pd
cont ent concentrated 27.6 g (95%) of 2-phenylmalonic acid dinitrite, an oil, are obtained, which

crystallises out after leaving to stand for some time; m.p. 66-68°C.

The following are obtained analogously to Preparation Example P3:

Starting from 35 g of 4-bromotoluene, 31.2 g (99%) of 2-(p-tolyl)malonic acid dinitrile,
m.p. 57-59°C;

starting from 40.6 g of 2,4,6-trimethylbromobenzene, 37.2 g (98%) of 2-(2,4,5-trimethyl-
phenyhmalonic acid dinitrile, m.p. 91-93°C;

starting from 37.8 g of 2,6-dimethyibromobenzene, 34 g (96%,) of (2,6-dimethylphenyl)-
malonic acid dinitrile, m.p. 83-85°C and,

starting from 37.4 g of 2-ethylbromobenzene, 25.6 g (72%) of {2-ethylphenyiymalonic acid
dinitrile, oil, no™® 1.518.

Example P4 : Preparation of 2-(2,6-diethyl-4-methylphenyl)malonic acid dinitrile

Under a nitrogen atmosphere and at normal pressure, 14 g (217 mmol) of malonic acid
dinitrite dissolved in 7 ml of 1-methyl-2-pyrrolidone are added dropwise in the course of
30 minutes, at from 20 to 25°C, tc a mechanically stirred mixture of 24.1 g (600 mmol) of
sodium hydroxide (peliets) in 300 ml of 1-methyl-2-pyrrolidone. Evacuation io from 10 to
30 mbar is carried out and, at from 80 to 100°C, 113 g of solvent are distilled off. After



corresponding to 0.071 g (400 nol) of palladiun(ll) chloride in 0.142 g of
concentrated hydrochloric acid) and 19.5 g of 1 -nethyl-2-pyrrolidone is
added. The reaction m xture is stirred for from2 to 3 hours at from 125 to
140C, niwoeHBR4$87 ng i ntroduced bel ow the surface. A PUTHEHIAEE1G of
solvent are distilled off at from20 to 60 nbar. 2.3 g of Hyflo and 150 mi
of water are added to the residue whi.glg -has been cooled to 50C. The reaction
m xture is stirred vigorously for 10 mnutes and then clarified by
fiItration over Hyflo. The filter is subsequently washed with 55 m of
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solvent are distilled off at from20 t Hyflo and 75 m of

wat er \VERIiedauipEYgned PwaEb@go'emoh@m@f wai_err @'Mﬂ%’dﬁ@cﬁ P@Tl@'ﬂfé TFresprgducinhi ch
has beeg £28he8 vhQurl Gryind @ik ¢ Rt hthSin 118036 bEO Gtbar. 42.2 g (content

98.2%; yield 97.8%) of 2-(2,6-diethyl-4-methylphenyl)malonic acid dinitrile are obtained.

Example P5 : Preparation of 2-(2,6-diethyl-4-methylphenylymalonic acid dinitrile

i a) Under a nitrogen atmosphere and at normal pressure, 7 g of malonic acid dinitrile

’ dissolved in 3.5 mi of 1-methyi-2-pyrrolidone are added dropwise in the course of

30 minutes, at from 20 to 30°C, to a mechanically stirred mixture of 12 g of sodium
hydroxide (pellets) in 150 ml of dimethy! sulfoxide. Evacuation to from 10 to 30 mbar is
carried out, and 79.1 g of solvent are distilled off at from 80 to 100°C. After establishing
normal pressure, 24 g (content 94.9%) of 2-bromo-1,3-diethyi-5-methylbenzene are added,
and the reaction mixture is heated to 130°C. At that temperature, a mixture of 0.13 g of
triphenylphosphine, 0.1 g of a commercially available paliadium(ll} chloride solution in
concentrated hydrochloric acid (20% Pd content corresponding to 0.035 g of palladium(lf}
chioride in 0.071 g of concentrated hydrochloric acid) and 9.6 g of 1-methyl-2-pyrrolidone is
added. The reaction mixture is stirred for from 2 1o 3 hours at from 125 to 140°C. A further
59.5 g of solvent are distilled off at from 20 to 60 mbar. 1.5 g of Hyflo and 75 mi of water



vigorously for 10 mnutes and then clarified by filtration over Hyflo. The
filter is then washed wth 50 m of water. 23.3 g of 32% hydrochloric acid
are added to the filtrate in the course of from®60 to 80 m nutes, at from
20 to 2590 tw/dwgot he course of which the product crystRITERES/Mati6and t he
pH value falls to from4.0 to 4.5. Suction filtration is carried out,

foll owed by washing with 100 m of water_(divided into 2 portions). The
product is dried in a vacuumdrying cabinet for 16 hours at from 100 to 250
nbar. 20.6 g (content 97.9% yi eld 95.1% of
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added. The reaction mxture is stirred for from2 to 3 hours at from 125 to
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0.142 g of concentrated hydrochloric acid) and 19.5 g of 1-methyl-2-pyrrolidone is added,

The reaction mixture is stirred for from 2 to 3 hours at from 125 to 140°C. A furither 181 g of

solvent are then distilled off at from 20 to 60 mbar. 2 g of Hyflo and 150 mi of water are

added to the residue which has been cooled to 50°C. The reaction mixture is stirred

vigorously for 10 minutes and then clarified by filiration over Hyflo. The filter is then washed

with 50 ml of water. The combined aqueous phases are extracted once with 91 g of

toluene. The organic phase is separated off and discarded. 30 g of toluene/water are

distilted oif from the aqueous phases at from 20 to 70°C and from 200 to 250 mbar. 41.3 g

of 32% hydrochloric acid are added in the course of from 60 to 80 minutes, at from 20 to

25°C, to the distillation sump, during the course of which the product crysiallises out and the

pH value falls to from 4.0 to 4.5. Suction filtration is carried out followed by washing with

120 m! of water (divided into 2 portions}. The product is dried in a vacuum drying cabinet for

16 hours at from 100 to 250 mbar. 41.9 g of (content 97.8%; yield 96.6%) of 2-(2,6-diethyl-

4-methylphenyl)malonic acid dinitrile are obtained.



-18 c¢) Under a nitrogen atnosphere and at normal pressure, 14 g of malonic
acid dinitrile dissolved in 7 m of 1-nethyl-2-pyrrolidone are added

dropwi se in the course of 30 mnutes, at from20 to SOC;T to% chanical ly
stirred WP x040P87 24.1 g of sodi um hydroxide (pelletshCTVERS B{%I%f.

1, 3-di net hyl i m dazol i di n-2-one. Evacuation to from 10 to 30 nbar is carried
out and, at from80 to 120C, 136 g ofl8solvent are distilled off. After
establishing nornmal pressure, 48 g (content 94.9% of

2- brono- 1, 3-di et hyl - 5- net hyl benzene are added and the reaction mxture is
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50% pot assi um hydr oxi de solution and 300 m of 1-nethyl-2-pyrrolidone. The

react i dAlUAN&t Iveeoryanip Phasaiistsepatatnd @handdisorrded aittg of Bhlegiedratel Agent are
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heat ed t%?helgigtﬁa\%% gursntpoI Mr%n?ﬂhe égurtsg %]f whigh Ri5e SFO%L&’ cn?stallises out and the pH
value falls to from 4.0 to 4.5. Suction filiration is carried out followed by washing with 120 ml
of water (divided into 2 portions). The product is dried in a vacuum drying cabinet for

16 hours at from 100 to 250 mbar. 41.4 g {content 97.5%; yield 95.2%) of 2-(2,6-diethyl-4-
methylphenyl)malonic acid dinitrile are obtained.

Example P6 : Preparation of 2-(2,6-diethyl-4-methylphenylimalonic acid dinitrile

Under a nitrogen atmosphere, 14.2 g of malonic acid dinitrile are added at normal pressure
and room temperature to a mixture of 67.3 g of 50% potassium hydroxide solution and

300 mi of 1-methyl-2-pyrrolidone. The reaction mixture is heated to from 60 to 100°C, and
106 g of diluent are distilted off at reduced pressure (from 20 to 30 mbar). Under a nitrogen
atmosphere and at normal pressure, 45.5 g of 2-bromo-1,3-diethyl-5-methylbenzene are
added. The reaction mixture is then heated to 120°C with stirring, At that temperature, a
mixture of 0.26 g of triphenylphosphine, 0.2 g of a commercially available palladium(il)
chloride solution in concentrated hydrochioric acid (20% Pd content corresponding to

0.071 g of palladium(ll) chloride and 0.142 g of concentrated hydrochioric acid) and 19.5 g



m xture of 0.26 g of triphenyl phosphine, 0.2 g of a conmercially avail able
palladiunm(ll) chloride solution in concentrated hydrochloric acid (20% Pd
content corresponding to 0.071 g of palladium(fl) chloride and 0.142 g of
concent r ¥@AMHYEP@EN| oric acid) and 19.5 g WO 2004/ 0, 06BYTEEAPEPIGY3/ 013716
-19 of 1-methyl-2-pyrrolidone is added. Stirring is carried out at from 120
to 125C for 1 hour, and then a m xturggef 0.26 g of triphenyl phosphine, 0.2
g of a cormercially available palladium(ll) chloride solution in
concentrated hydrochloric acid (20% Pd content corres- ponding to 0.071 g of
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added. ngthryﬁj%%wl%al%ié%Bfrdedinitrife are obtained.

Gomparisan test C1: Preparation of 2-(2,6-diethyl-4-methylphenyl)malonic acid dinitrile

using sodium hydride

Under a nitrcgen atmosphere and at normal pressure, 4.8 g (120 mmol) of 60% sodium
’ £ hydride are suspended in 60 ml of hexane. The suspension is left to stand. The solvent that :
separates out is decanted off. 100 g of 1-methyl-2-pyrrolidone are added to the solid and, in
the course of 30 minutes, a mixture of 3.7 g (54 mmol) of malonic acid dinitrile and 4 g of
1-methyl-2-pyrrolidone are fed in at room temperature. The mixture is heated to 65°C, and
11.4 g (50 mmol) of 2-bromo-1,3-diethyl-5-methylbenzene are added. The reaction mixture
is then heated to from 125 to 130°C and a mixture of 0.065 g of triphenylphosphine, 0.4 g
of a commercially available palladium(ll) chloride solution in concentrated hydrochloric acid
{20% Pd content corresponding to 0.018 g of palladium(ll) chloride in 0.035 g of concen-
trated hydrochloric acid) and 4.8 g of 1-methy!-2-pyrrolidone is added. The reaction mixture
is then stirred for 75 minutes at from 120 to 130°C. A mixiure of 0.13 g of triphenyi-
phosphine, 0.1 g of a commercially available palladium(ll} chloride solution in concenirated
hydrochloric acid (20% Pd content corresponding to 0.035 g of palladium(}) chloride in
0.071 g of concentrated hydrochloric acid) and 9.7 g of 1-methyl-2-pyrrolidone is again



is then heated to from 125 to 130C and a m xture of 0.065 g of

tri phenyl phosphine, 0.4 g of a comrercially available palladiun(ll)

chl oride solution in concentrated hydrochloric acid (20% Pd cont ent

cor r espoW@i 2g#/4566@. 018 g of pal I adi un(H) chloride in 0.RIEGIGIEYACen-
trated hydrochloric acid) and 4.8 g of 1-nethyl-2-pyrrolidone is added. The
reaction mxture is then stirred for-9fb—m nutes at from 120 to 130C. A

m xture of 0.13 g of triphenyl- phosphine, 0.1 g of a cormmercially avail able
pal l adiun(11) chloride solution in concentrated hydrochloric acid (20% Pd
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Under a nitrogen atnosphere and at normal pressure, 14 g of malonic acid

dinitrile dissolved in 7 m of 1-nethyl-2-pyrrolidone are added dropw se in
t he couCompstisamtest Hidt Besparagion of 82 gadietbyizboethviphenyiyoalanicasid dindiler r ed

m xture m carbonate in 200 mM of 1 -nethyl-2-pyrrolidone.
The reacgg"g%é%ﬂgf%arrgéyr?%gheat ed to 100C and 45.5 g of 2-brono-
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concent aairech 201drasco] vrd meaﬁar@baﬂl? StrKOmbamb@mn B4 g of sodium carbonate in 200 mi

of 1-methyl-2-pyrrolidone. The reaction mixture is heated to 100°C and 45.5 g of 2-bromo-

1,3-diethyl-5-methylbenzene are added, after which the mixture is heated to 120°C. At that

lemperature, a mixture of 0.26 g of triphenylphosphine, 0.21 g of a commercially available

- palladium(l) chloride solution in concentrated hydrochloric acid (20% Pd content

~ corresponding to 0.071 g of palladium(ll) chioride in 0.142 g of concentrated hydrochloric
acid) and 19.5 g of 1-methyl-2-pyrrolidone is added. The reaction mixture is stirred for from
2 to 3 hours at from 125 to 140°C. A gas chromatogram of a sample (1 ml of reaction
mixture partitioned between 2 ml of 1N hydrochloric acid and 2 ml of tert-butyl methyl ether)

shows that the product (2-(2,6-diethyl-4-methylphenyl)malonic acid dinitrile) has not formed.

Comparison test C3: Preparation of 2-(2,6-diethyl-4-methylphenyl)malonic acid dinitrile

using sodium ethanolate

21.5 g of sodium ethanolate and 150 g of 1-methyl-2-pyrrolidone are mechanically stirred
under a nitrogen atmosphere and at normal pressure. 7.3 g of malonic acid dinitrile are
added thereto in portions. 58 g of diluent are distilled off at from 100 to 120°C under

reduced pressure (from 20 to 30 mbar). Under a nitrogen atmosphere and at normal
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corresponding to 0.071 g of palladiun(ll) chloride in 0.142 g of
concentrated hydrochloric acid) and 19.5 g of 1-nethyl-2-pyrrolidone is
added. The reaction m xture is stirred for from 2 to 3 hours at from 125 to
140C. A O¥Q 20H0806HT ogr am of a sanple (1 m of reacti on PET/APIENEIEAM i ti oned
between 2 mM of 1 N hydrochloric acid and 2 m of ter[-butyl nethyl ether)
shows that the product (2-(2,6rdiethylz4-nethyl phenyl)mal onic acid
dinitrile) has not formed. Conparison test C3: Preparation of

2- (2, 6-diethyl-4-methyl phenyl)mal onic acid dinitrile u5|ng sodi um
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dinitrile) has not forned WO 2004/ 050607 PCTI EP2003/ 013716 -22- Wat is
claimed is: 1. A process for the preparation of a conpound of formula | NC
CH CN



Rl 2 R3 (no) n R2 wherein each Ro, independently of any other(s), is
hal ogen, Cl-C6al kyl, C2-Csal kenyl, C2-C6al kynyl, Cl-Cshal oal kyl
cyano- Cl- C6al kyl , C2- Cshal oal kenyl, cyano- C2- Csal kenyl, C2-Cshal oal kynyl ,
cyano-C?ygggﬁﬂéﬂyﬁ, hydroxy, hydroxy- Cl- Csal kyl, C1- CsAFEEEG™3MiT1S, "~ ani no,
Cl- C6al kyl am no, di (C1-C6al kyl )am no, C1-C6al kyl carbonyl am no,

Cl- C6al kyl sul fonyl am no, Cl- C6al kyl ari2rosul f onyl, C1- Csal kyl car bonyl ,
Cl- Csal kyl car bonyl - C1- Csal kyl , Cl1- C6al koxycar bonyl - Cl- Csal kyl ,

Cl- Csal kyl car bonyl - C2- Csal kenyl, Ci1-Csal koxycarbonyl, Ci-

C6al kox { ROYe&ds Csal kenyl , C1- Gsal kyl car bonyl - C2- Csal kynyl ,
Cl-CSaI%%%VC§T56ﬁ7T?C2- Csal kynyl , cyano, carboxy, phenyl or an aromatic
ring containing 1 or 2 hetero atons selected fromthe group nitrogen,
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or by nitro; or Ro, together with the adjacent substituents Rl, R2 and R3,
forms a saturated or unsaturated C3-C6hydrocarbon bridge that nay be
interrupted by 1 or 2 hetero atons selected fromthe group nitrogen, oxygen
and sul fur and/ or iubst',@ uted by Cl-Csal kyl; RlL, R2 and R3 are each

i ndependent |y of l\g ei9t hers hydrogen, hal ogen, Cl-C6al kyl, C2-C6- al kenyl,
C2- Csal kynyl , C?i%CGc
Cl- Csal koxy- carbepn

cyano- C2- Csal kenyl

cl o&l kyl, Cl-C6hal oal kyl, C2-C6hal oal kenyl ,
C2-Csal kenyl , Ci1-Csal kyl car bonyl - C2- Csal kenyl
@) C2- C6- al kenyl, C2- C6hal oal kynyl ,
Cl- Csal koxycar bony™~g2- Csalnkynyl , Cl-Csal kyl car bonyl - C2- C6- al kynyl
cyano- C2- Csal kynyl , hitro-C2-Csal kynyl, Ca-Cshal ocycl oal kyl
hydr oxy- C1- Céal kyl , RC1- Csal koxy- Cié Csal kyl, Ci1-C6al kyl t hi o- C1- Csal kyl
cyano, Cl-Csal kyl carbonyl, Cl1-C6al¥%oxy- carbonyl, hydroxy, Cl-d oal koxy,
C3- Coal kenyl oxy, C3-Csal kynyl oxy, C1-C6hal oal koxy, C3-C6 WO 2004/ 050607
PCT/ EP20 3|/ 013716 -23 hal oal kenyl oxy, Cl-C6al koxy-C, - Céal koxy, mnercapt o,
c1- ceal RYF'ERl o, C1- cBhal oal kyl thio, ~Cl-Ceal kyl sul finyl, Cl-Cal kyl sul fonyl,

nih tr Oi 84 hNRy, irﬁbp@ﬁdédg}yloaqhy\otgegbx Gélhéwgﬁiﬂmkmaﬂ(ﬁpcgﬁsalpiémmaxgycsaw@ﬁwei Inkt he

en i e substitute Cl- C3a , CL- 0 . Cl- C3- al koxy,
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cyano-Cp-Cealkynyl, hydroxy, hydroxy-C,-Cealkyl, C4-Cgalkoxy, nitro, amino, C;-

Cesalkylamino, di(C,-Cealkyl)amino, C,-Cgalkylecarbonylamino, C;-Csalkylsulfonylamino, Cs-
Cealkylaminosuifonyl, C+-Cgalkylcarbonyl, C-Cealkylcarbonyl-Cy-Cealkyl, Cy-
Csalkoxycarbonyl-C4-Cealkyl, Ci-Cealkylcarbonyl-Co-Cealkenyl, Cq-Cealkoxycarbonyl, C;-
Cealkoxycarbonyl-C»-Cealkenyl, Cy-Cealkylcarbonyl-C-Cgalkynyl, C,-Cealkoxycarbonyl-Co-
Cealkynyl, cyano, carboxy, phenyl or an aromatic ring containing 1 or 2 hetero atoms
selected from the group nitrogen, oxygen and sulfur, wherein the latter two aromatic rings
may be substituted by C:-Caalkyl, C;-Czhaloalkyl, Cs-Csalkoxy, Cs-Cshaloalkoxy, halogen,
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cyano or by nitro; or

Ro, together with the adjacent substituents R;, Rz and Rs, forms a saturated or unsaturated
Cs-Cshydrocarbon bridge that may be interrupted by 1 or 2 hetero atoms selected from the
group nitrogen, oxygen and sulfur and/or substituted by C4-Caalkyd;

R1, Rz and R; are each independently of the others hydrogen, halogen, Cy-Cgalkyl, Co-Csg-
alkenyl, Cz-Cealkynyl, Cs-Cseycloalkyl, Cy-Cghaloalkyl, Cx-Cehaloalkenyl, C-Csalkoxy-
carbonyl-C,-Cealkenyl, Cq-Csalkylcarbonyl-Co-Csalkenyl, cyano-C,-Cealkenyl, nitro-C,-Ce-
alkenyl, C,-Cghaloalkynyl, Ci-Cealkoxycarbonyl-C-Cgalkyny!, Ci-Cealkylcarbonyl-Co-Ce-
alkynyl, cyano-C,-Csalkynyl, nitro-C,-Cealkynyl, Cs-Cghalocycloalkyl, hydroxy-C4-Cealkyl,
C1-Cealkoxy-Cy-Cgalkyl, Ci-Cgalkylthio-C4-Cgalkyl, cyano, Ci-Caalkylcarbonyl, Ci-Cgalkoxy-
carbonyl, hydroxy, C,-Cygalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy, C,-Gghaloalkoxy, Cs-Ce-
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R2 may additionally be phenyl, naphthyl or a 5- or 6-nenbered aromatic ring
that may contain 1 or 2 hetero atons selected fromthe group nitrogen,

* oxygen and sul fur, wherein the phenyl ring, the naphthyl ring and the 5- or
- 6- menber SHOZPHHSPIZ i ng may be substituted by hal ogenPCOFPEBYETHal kyl ,

hydr oxy, mercapto, ami no, cyano, nitro or by fornyl; and/or the phenyl
ring, the naphthyl ring and the 5- or.gspenbered aromatic ring nay be

substituted by Cl-C6al kyl, Cil-C6al koxy, hydroxy-Cl-C6al kyl ,

Cl- Coal koxy- C1- C6al kyl, Cl1-C6- al koxy-Cl- C6al koxy, Cl1- C6al kyl car bonyl ,

Cl- C6al kyl Cl- C6a yl .
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C2- Coal kiEhysaliyhamips, Csatiealk Safdsaliarivimy hydﬁ@WoCa-Gsallmwm@alkRmyl am no,
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sulfonyl, mono- or di-Cs-Cealkynylamino, Cs-Gealkyl{Cs-Cralkynyljamino, Co-Cgalkynyl- '

carbonylamino or by C,-Cealkynylcarbonyi(C4-Cealkyl)amino; and/or )

(s the phenyl ring, the naphthyl ring and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C,-Cgalkyl, C4-Csalkoxy, hydroxy-C;-Cealkyl, Ci-Cealkoxy-
Ci-Cealkyl, C,-Csalkoxy-Cy-Cealkoxy, Ci-Cealkylcarbonyl, C,-Caalkylihio, C4-Cealkylsuifinyl,
C,-Cealkylsulfonyl, mono-C,-Csalkylamino, di-Cy-Cealkylamino, Cy-Cealkyicarbonylamino,
Ci-Cialkylcarbonyl(Cq-Cgalkyl)amino, Co-Csalkenyl, Cs3-Cealkenyloxy, hydroxy-Cs-Cealkenyl,
C1-Cealkoxy-Cy-Cgalkenyl, C4-Cgalkoxy-Ca-Cealkenyloxy, Cz-Cgalkenylcarbonyl, C,-Cealkenyl-
thio, C,-Cealkenylsulfinyl, C,-Csalkenylsulfonyl, mono- or di-C»-Cgalkenylamino, C;-Cealkyl-
{Cs-Cealkenylyamino, C,-Cgalkenylcarbonylamino, C,-Csalkenylcarbonyl(G;-Cealkyl)amino,
Co-Cealkynyl, Cs-Cgalkynyloxy, hydroxy-Cs-Cealkynyl, C-Cealkoxy-Cs-Cgalkynyl, Cy-Cgalkoxy-
C.-Ceatkynyloxy, Co-Cealkynylcarbonyl, C,-Cealkynylthio, C,-Cealkynylsulfinyl, Co-Cgalkynyl-
sulfonyl, mono- or di-Cs-Cgalkynylamino, C,-Cealkyl(Cs-Csalkynyl)amino, Cx-Cealkynyl-
carbonylamino or C,-Cealkynylcarbonyl{(C,-Cealkyl)amino; and/or



substituted by a radical of formula COOR50, CONR51, SO2NR53R54 or S020R55,
wherein R50, R51, R52, R53, R54 and R55 are each i ndependently of the
ot hers Cl- C6al kyl , C2- C6al kenyl or C3-C6al kynyl or hal o-, hydroxy-, al koxy-,

mer capt o-, am no-, cyano-, nitro-, allkylthio-, alkylsulfinyl- or
al kyl sul fonyl -substituted Cl-C6al kyl, - C6al kenyl or C3-C6al kynyl ; and n
is 0,1lor2, by reaction of a conpound of formula Il X Rl R3 (Ro)n (I1),

R2 wher eigg ?@encyﬁjdm,g% aﬁﬁtlh?lgﬁl-?%né‘fr% @%rgﬁcﬁrﬁb‘&%ﬁgmélciﬁﬁg%éﬁev' ng group,
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di chl ori dgkylsullinglt brr dlieysifeResinstiRkRsPiEaRYIPS)-Catlienpldr I0:-Clhikiydr drde is
bi s(tricycl oqhgxyl phosphi ne) pal | adi unm(11) dichloride,
I

bi s(di ben eneacet one) pal | adi um{0) or tetrakis(triphenyl -

phosphi nejyrabdtiadiotimteypoudd oifoanaediss according to claim 1, wherein, in the
compound of formula Il, Xis hal)?gen; Ri 0S(O) 20- wherein Rio is nethyl,

hal onmet hyl , C4F9-(n), phenyl or} phenyl substituted from one to three tines
by hal ogen, nethyl or by hako hylR, or is nono-, di-or tri-arylmethoxy. 3.
A process according to claim | n Xis chori ne, brom ne, iodine,
CF3S(0) 20- (triflate), CF3(CF g)% O (nonafla(lB), p-tolyl-S(0O 20-
(tosylate), (C6H5)2CHO , (CH3- H4) 2CHO-, (C6H5)3CO- (trityl) or

(CH3-C6H4) 3CO-. 4. A process adtording to claim3, wherein X is chlorine,
brom ne or iodine. 5. A process according to claim1l1, wherein the palladium
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acetate, palladium(ll) sulfate, bis(triphenylphosphine)palladium(ll) dichloride,
bis(tricyclopentylphosphine)palladium(ll) dichloride, bis(iricyclohexylphosphine)palladium(ll)
dichloride, bis(dibenzylideneacetone)palladium{0) or tetrakis(triphenyl-
phosphine)palladium(0).

2. A process according to claim 1, wherein, in the compound of formula Il, X is halogen;
R103(0),0- wherein Ryg is methyl, halomethyl, C4Fg¢-(n), phenyl or phenyl substituted from
one to three times by halogen, methyl or by halomethyl; or is mono-, di-or tri-arylmethoxy.

3. A process according to claim 2, wherein X is chorine, bromine, iodine, CF3S(0);0-
(triflate), CF3(CF2)sS(0),0- (nonaflate), p-tolyl-S(0}),0- (tosylate), (CgHs),CHO-, (CH;-
CBH4)2CHO", (CaHs)gCO- (trityl) or (CH3-06H4)3CO-.

4. A process according to claim 3, wherein X is chlorine, bromine or iodine.

5. A process according to claim 1, wherein the palladium catalyst is prepared in situ

from palladium(l!) or palladium(Q) compounds by complexing with phosphine ligands.

6. A process according to claim 1, wherein the palladium catalyst is used in an amount
of from 0.001 to 100 mol% based on the compound of formula Il.



al i phatic or aromatic hydrocarbon, an aliphatic hal ohydrocarbon, a nitrile,
an ether, an alcohol, a ketone, an ester or a |actone, an N-substituted

| actam an ami de, anacyclic wurea, a sulfoxide or water or a m xture of
those diluents. 8. A process according:to claim7, wherein as an aromatic
hydrocarbon there is used an ether, an N-substitued |lactam an am de,
anacyclic urea or a sulfoxide. 9. A process according to claima8, wherein
N- net hyl pyrrolidone is used. 10. A process according to claim1, wherein as.
base there is used sodi um hydroxi de or potassium hydroxide or a m xture of
sodi um hy@rfoiodessaangopstingtosianm Thwtietsin dediluent tharels dised en atipwtidi eygloro cl ai m
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13. A process [ laj; el e reaction is carried out at a
t enper at ul?':rgg’ %gﬁ@g@%‘:’g%{%&f&@@'%% Ofkn%{eo@ggé@accordi ng to claiml, wherein
the reaction of the malonic acid dinitrile wth a conmpound of forrmula Il is

carried Oé'.tA S\Iocgslseé/c%g%ﬁjnd)troec?asfr!ﬁrﬁ wherein as an aromatic hydrocarbon there is used
an ether, an N-substitued lactam, an amide, anacyclic urea or a sulfoxide.

9. A process according to claim 8, wherein N-methylpyrrolidone is used.

10. A process according to claim 1, wherein as base there is used sodium hydroxide or
potassium hydroxide or a mixture of sodium hydroxide and potassium hydroxide.

11. A process according to claim 10, wherein sodium hydroxide is used as the base.

12. A process according to claim 11, wherein the base is used in an equivalent amount

or in an excess of from 2 to 10 equivalents in relation to malonic acid dinitrile.

13. A process according to claim 1, wherein the reaction is carried out at a temperature
of from 0° to 250°C.

14. A process according to claim 1, wherein the reaction of the malonic acid dinitrile
with a compound of formula Il is carried out at elevated pressure.



