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each Ry, independently of any other(s), is halogen, C;-Cgalkyl, C,-Csalkenyl, C,-Cealkynyl,
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wherein
Ro, Ry, Ry, Rz 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,
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fluoroethyl, 2-chloroethyl, 2,2-difluoroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl or
pentafluoroethyl, preferably trichloromethyl, difluorochloromethyl, difluoromethyl,

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-butoxy, tert-

butoxy, or the pentyloxy and hexyloxy isomers; preferably methoxy, ethoxy or n-propoxy.
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Haloalkoxy is, for example, fluoromethoxy, difftuoromethoxy, trifluoromethoxy, 2,2,2-tri-
fluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 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
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2,2,2-trif|uoroethy|thio or 2,2,2-trichloroethylthio.

Al kyl sul finyl is, for exanple, nethylsulfinyl,
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2004/ 050607 PCT/ EP2003/ 013716 -7 Dialkylanino is, for
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Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopropyl-
sulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl or tert-butylsulfonyl; preferably

methylsulfonyl or ethylsulfonyl.

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

butyl-, pentyl- and hexyl-amino isomers.



Phenyl and naphthyl in the definition of R2 and

phenoxy in the definiton of R, R2 and R3 nmay be in
wa@amgisteot ed form The substituents may in t haPCTEB®Ob@3716

in the ortho-, nmeta- and/or para-positions, as

desired, and additionally insthe 5-, 6-, 7- and/or

8-positions of the naphthyl ring. Exanples of

suitable 5- or 6-nmenbered aromatic rings that contain

or. 2 hetero ato el ect ed t he nltrogen
eGSR ey AR, TR THaTTS FHstGH BTy SR gy & Propyl-
metifamRbl éi]éh'syld%iﬁd) diydliisopsopylhlyd., triazinyl, thiazolyl,
triazo t hi adi azolyl, im dazol yl, oxazol yl,
|soxazoly| pyrazi nyl , furyl thlenyl pyrazol yl ,
Alkyhﬁlﬁéli{?l%%B’éxan‘&ﬁé‘%ﬁéthylﬂi&héﬂhyl ﬁiétHWK@thyl et aﬂtﬁi@hﬁé’chﬁr&hylthlo-

ui no hese heteroaromatic rings nmay ti onal
ethyben B@lethlqru@téml n- pmvlthlpﬂhafhssoemﬂyks@%ﬁmyh@r 'ﬁ%orpﬁﬂ%oethyl
gi ven above may al so be applied to the substituents in

conbi ned definitions, for exanple al koxyal koxy,
Pheaylianidsnaphinlindhe d@fmﬂ@qugfl %arﬁnﬁkﬁwnpzshw the d@ﬁ@lm ol Woy Rz and Rs

may} .'ﬂtékax% Ltedro %@g,&,sg,@mg%% that Bal Anseﬂﬁhbm 09 Heta- and/or
onyl’ al koxycar bonyl, e car
paraclamém’mmsaa@dwwdnmd addihﬁnﬁﬂxem ihe 5@, Voamv’or%uommp@rof the
na hthn?trﬁns of the nunber of carbon atons given in each
PRt TSl ar case. Preference is g| ven to conpounds of

fornulal wherein nis 0, 1 or 2; each Ro,

ExatSBlSST AR g1 O SRSy Eepiata g et SEainGT ora Yo atoms
sele€tbdGhsmh lﬁ,dl @:ﬁu% mtroldmﬁ CkyGeahky b&lamnmlme clie%flnltlon of Ro and Rz are
car am no Su

pyrrgpyb@g[up(% %’r‘i‘i”ﬂ pzp%Mﬁhlaéilyng%kGlrgg?%g%% lmldazo1yl oxazolyl,

.sox@iolﬁ%}rhﬂnwcw qniséhywpyraz@mbmeXaMyl FﬁenzB&u@mM Riigd>@lyl,
eac |nde{;,endent lt%t30f t he ot hers hydrogen,

indoty| anggyinely|- These rq@éwptlc RgSERaY %Wnally be sub%nuted
C3- Coeycl oal kyl, Cl1-C6hal oal kyl C2 C6hal oal kenyl , C2-
C6hal oal kynyl , C3 C6hal ocycl oal k
Def'@ﬁ'ﬂﬂﬁﬁ@ﬂk‘%ﬁwn@mg tBRIORG IQ'VeCﬁDQE%\m@}’Iaﬂ% ke anplieddp 1A S substituents in

conﬁ%@l%efmﬁén@‘f@ﬂ &R QR%)aiko%l éﬁ%ﬁédﬁeﬁwsﬁr&o Qlﬂllammosuh‘onyl

droxy, Cl-Cloal kox kenyl oxy, -
phenﬁalkwyn@nmwalkmr@@ﬁ reRiyiRbsy, C3- C6hall oaI kenyl oxy,
Cl- C6al koxy- Cl1- C6al koxy, nercapto, WO 2004/ 050607
PCT/ EP2003/ 013716 -8 C1- C6al kyl t hi o,
In theldedphiah® af &iitylearbonyl @nd atkakksarizanyt, iths carbonyl carbon atom is not

ol GRS BY R e R P Pl A B S
partcaol@poaseds of fornmula | wherein RlL, R2 and R3 are each
i ndependently of the others hydrogen, hal ogen,
Cl- HAal kyl, Cl-4hal oal kyl, C2-C4al kenyl ,
Prefezricéhatioah b’cemrhpom‘ﬂs Gﬂﬂirmwmyllwheﬁﬁn @6sYchl oabkydch R,

mdepeng4 neHyko¥ a(r:n{;l ro ¥i is l"c\:a ogen, ld( CB‘X&alr Boﬁyhaloalkyl hydroxy, Cs-Cgalkoxy,
nitro, amino, C4-Cealkylamino, di(C;-Csalkyl)amino, C4-Cgalkylcarbonylamino, Cs-
Csalkylsulfonylamino, Cs-Cgalkylaminosulfonyl, C-Cjalkylcarbonyl, C4-Cgalkoxycarbonyl or
carboxy; and Rs, R, and R; are each independently of the others hydrogen, halogen, C;-
Cealkyl, Co-Cgalkenyl, Co-Cgalkynyl, Cs-Cscycloalkyl, Ci-Cghaloalkyl, C.-Cghaloalkenyl, Co-
Cshaloalkynyl, Cs-Cghalocycloalkyl, Cq-Csalkoxy-Cy-Csalkyl, C1-Csalkylthio-C4-Cealkyl, cyano,
C,-Cjalkylcarbonyl, C;-Cgalkoxycarbonyl, hydroxy, C;-Ciealkoxy, Cs-Cealkenyloxy, Cs-
Cealkynyloxy, Cy-Cghaloalkoxy, Cs-Cghaloalkenyloxy, Cs-Csalkoxy-C-Csalkoxy, mercapto,



hydr oxy, Cl1-C4al koxy, C3- or C4-al kenyl oxy, C3- or
C4- al kynyl oxy, Cl-C4hal oal koxy, nitro or amno. O

W@ p@aioaleoT nport ance are conpounds of fornul a | PQUITEP0FI013716
nis 0 and R, R2 and R3 are each independently of
the others Cl-C4al kyl. The pgeparati on of conpounds of
formula | is illustrated in the foIIovvi ng Reaction
Schene 1. Reaction schene 1 N:: ~N 1. base /

o B T R o o .

CalRpaemd d.diChe,arytpetnsls of formula | are obt ai ned from
malonic acid dinitrile by reacti ng the latter in a

first reaction step, in a suitable diluent, with a

Prefb%@e@é glvéh hisgReEshpshdalof ffdrﬁmlepl \Mﬁ?ergﬁq@, RQ@ﬁﬁ ﬂs%bé ¥ach
nperature of from20 to

t he
mdeapn%w Of the ghersdyAEP9eaaleIPgRN Qﬂﬁpa'kylh@ @“@'P@'gl& ﬁgC4alkenyl
Co- C&ﬁé!@&lk@rﬁyl ' éz—@éﬂﬂyhﬁdC?@% ycﬂﬁéll@ﬂ@ ftﬂaﬁiﬂ%’r‘%ﬁﬂSCQt)salkoxycarbonyl

fornmul I'um catal yst at a tenperature
hydrgky. G c@nadkom Ca280¢-alspayiexya bkyortGaatkiggioxy, Gsodaloalkoxy, nitro or
amiflgpendi ng on the diluent. WO 2004/ 050607
CT/ EP2003/ 013716 -9 The | eaving groups X preferred
for the CG-Clinking reaction of the conpound of
Of sgg&gqllngohé?cevgr{a la?nrq%sg?fq&nqilg'l G/hglreh ﬁlé @aﬁ&]ﬁh R. and Rs are
eaclRiNGEp ) dxDHly mh@ee:tmerm G4alkﬂ1 C4al kyl , pr ef er abl y
met hyl, C, - C4hal oal kyl, preferably hal onet hyl or
CAF9-(n), aryl, preferably phenyl, or phenyl
The pudysrationt of dofmpoundmef foomalhil &dllustratsl ihyhdillogigg, Reaction Scheme 1.
nmet hyl or by hal onet hyl; and nono-, di- and
tri-arylmethoxy. The aryl radicals of the nono-, di-
Reaétivh §chem@rty! met hoxy groups are preferably phenyl
radicals, which may be substituted, for exanple, from
one to three tinmes by nmethyl, the substituents

N Ng 2N
7 1. base / diluent R, R,
\ 2. Pd(0) or Pd(ll) catalyst (Ro)n
N
X R,
R1 R3
(Ry)n |

R,

!
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 to
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. Exanples of such |eaving groups are
woretohpb®ot f onyl oxy (mesylate), trifl uoronet hyl PCT/EP2003/013716

sul fonyl oxy (triflate), p-tolylsulfonyloxy (tosylate),
CF3(CF2) 35( 0 20- (nonafl ate).,g._di phenyl met hoxy,

di (et hyl phenyl ) net hoxy, tri phenyl nethoxy (trityl) and
tri (met hyl phenyl)- nethoxy. Leaving groups that are

speci al | referr

The gtgcgrg o5 tplr(lef]errgg ggr%%é% l&ﬁ%ggﬁa@?%g '?‘ﬁ&ﬁﬁﬂoaf‘gf’f formula Il
withimdlohiy bcid(diiit m(th@%b@s@h@é of éﬂﬁ&lﬁ)r%a‘r@ysts are halogen; R1S(0).0-

whel G TG, oot ot G o e eferabhapomatiybor
Q;F&GH?eé?rylabrleYerQB@fpﬁéﬁﬂder Jﬂé‘iﬁypﬁlblsﬁl@tédim&ﬁbﬁé Y& irted @bs by halogen,

cone i nto consideration for the C | i nking reaction

metigyl of R haleggguirrdgnonar dupad Vl‘ar\)(h”iqjihQWe mal oni ¢ aci d
dinitrile anion are generally palladiun(ll) or
pal I adi um( O conpl exes, for exanple palladiun(ll)

The @ sadiepds of thalmendi-uei amq trisgygimetioxy gseupsaaie wrgferaply phenyl radicals,

whlc?h%%f‘f)g S%@tlﬁ&éé I{?F%ﬁ% oncﬁ? ﬁg }cpﬁl @ﬂ%é’%){) Lr?eltr(%, th%(svbstltuents

prefenablyi kedingoinitioe 2-, 4- and/or 6- posmons of the phenyl ring.

ceate BRI ATy by
sulmrmm@mnﬁate; |g@h§4fgdlfphydex;h¢tm)ab@)l, C&gtoﬁmsm gO-I’(nanaﬂate),

ot BBy Ry B AP FAvOE S FkeSimp PRl [ 2ba gametryipheny)-
metloany. al so be prepared in situ frompalladiun(ll) or

pal I adi um( O conpounds by conplexing with the desired
| i gands, for exanple by placing the palladiun(ll)

Lea¥ grdubalthatsaré Qs;i&wl?fﬂiﬁéf@%@@'aref&ﬂorﬁ?éamhﬁne iodine, CF3S(0),0-

Il hi d PdCl 2 || ad
(rifigle ép@“%(xsa@% ErorskeigS el SN, Kt Kamekbgn.
(CHE QEH&Q@H@ &36%)39097(M{y9%8&9§?@695m Chf¥rine bromme and iodine are

tricycl ohexy phosphi ne together with t
mOF%SPmaé'M PERIEURtht , malonic acid dinitrile and base.
Pal ladiun(l1) di chI ori de can be used as an i nexpensive
alladiumsalt also in the formof a 20% PdCl 2
The @@Il%ﬁlwa gaialystsohabenrne indel conaifesaliander me&ﬁdmklngereactlon of the

comg&%d ﬁ(*o}n'uﬂér]%ﬂfthmdag&gééo %ﬁr@l?ulepﬂé (Q%g/g %{)Jaﬁadlum ) or

ant ageous react
pallaéme@%cwﬂplapes,éormamle palladisin(l!] dhalides, m&iledpm Neatictate,

pall@%bﬁﬁfa ﬁédﬂgﬁgm%'ﬁﬁ%“ 8%{ ?? gh@p‘dlcthﬂﬁ{dgr ?T!(tr%}%%pentyl-
phombm:d padladiesi(f)edicHlonde, Ibés(iGeyClamuplphosphiregediladium(ihdictioride,
s G5B RnehSBr BT B BuSH AR BT By

pal I adl um( 0) conpl exes are trinethyl - phosphl ne
In aq ?‘T’pce;9 I}S EEYR ?qﬁﬁga}ﬁ?lh@(g t5$ BS%E“%%S Qco r[i)g ontﬁe 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(li)
salt that is to be complexed, for example palladium(il) dichloride (PdCl,) or palladium(ll)
acetate (Pd(OAc),), together with the desired ligand, for example triphenylphosphine (PPhj)
or tricyclohexylphosphine (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 (methyl cycl ohexyl ) phosphi ne,
nmet hyl (t et ranet hyl ene) phosphi ne,
wao eootoBsdy | ( pent anet hyl ene) phosphi ne, PCT/EP2003/013716
tri phenyl phosphi ne (PPh3), tri (nethyl phenyl)-
phosphi ne, 1, 2-di phenyl phospignecycl ohexane,
1,2-diphenylphosphinecyclopentane,
(diphenylphosphine) bi phenyl ,

adV%wég%Hsé BREE R rﬂﬁé@h?ﬁﬁ@ﬁﬁﬁﬁ%ﬁéﬂ?@?&@éh@ relation to

the §all%dh.in$é@|t |t1ﬁ ﬂm@bﬁlﬁn m@éﬁﬁﬁpihe@b Rehen formed in situ the
I phosphl ne) - bi snapht 2% ( Bi nap),

pallqduim(l pgp@llquwéﬂy ) pPrBRIsK dagiied ippihe &@)uphng reaction, which complex
therfinfatcklifid 8 bBuAMBUbALRROS PN ne) f errocene, di pheny -

et her bi sdi phenyl phosphine jP Pcy2 ( i dpephos),

PPh2 and Rio , wherein Fe P(R11)2 PPh2 PPh2 Rio is

r
Exaﬂé@sqg ‘ﬁgar‘fﬁs s‘sﬂ Eﬁfe 1: P@%ﬂ@g‘%’g %/dsl’ltéglﬁia&gg)oél}gﬁéxé% are trimethyl-
phomﬁnejhylpiﬂ@mhmeotm teri bﬂn@ph@ﬂmneeywclpaemtylphnsmme tricyclo-

hexﬂﬁﬂ%%w%{ P@ﬁ @mg%uyﬁf%l&ﬁ?&ﬁ%i@%pﬂﬂga I(?e%t@ﬁrgét@lé#e bﬁ‘osphlne,

tert-botyifpentamethylfeoe)phioaphihe, tiphanyiphesghing &tﬁ’ha,) fiagmettingphenyl)-
pho%;ﬂwr rg?ggl é) E|8ﬁen)§%%osﬁ§!n%?§/c ?{%ngﬁ%gf ol Iglﬂ%pﬁgép%?negsyslct:lggen]t;ne,
2,2'féiphadiphospliiha)-hipkehyG- les(ﬂ(pﬁﬁj]ymasﬁhlmébemahb, 1.Bevis(diphenyl-

pho§ P AR . Dt Gemiintiosb R Bliang; Sadss@PRgRABToShire)-
yrr@l&fﬂmn& cﬂlplﬁerﬁﬁ?ﬂmbmné)%mwthyn@mm, mebrs@ilmwmy@hbgfhme)

ane, neth cl oh enzene,

forrgEpPen b A SHeR TP RGAPOR e o550 ABRE Y sy Bfghrbeniphosphine

nmet hyl ene chl ori de, chI oroformor di- or

tetra-chloroethane, nitrites, for exanple
, propionitrile)orPChenzonitr
di et hyl ethe di butyl ethegt
MY , =edngphesle 4pR5080F 1o

/ EP2008/ 013716 -11 glgecol dinmethyl ethe
g‘?%ol di B®Mhy! et her, dl&ﬂ ene glycol d
ether, tetrahydrofuran oOr di oxane, al coh&
exarrpl e net hanol, ethanol, pr opanol but anol”,

et hyl ene gl ycal, dlethylene gl | ene gl yco

Rio iItdWERGER PF dmethﬂﬁraaorand R fegye ede |°éf9rTE]/P‘éfM'e gl ycol .
nonomet hyl or nonoet hyl ether, ketones, for exanple
acetone or nethyl isobutyl ketone esters or

Such galiastiag catﬁb«sw@mn@p@ ins@ih amownt gfdtomy D-08¢ de 40@ msi%, especially in an

t | o
amoYJﬁ{ & fRJnQ@ydﬁﬁg 1|0 iﬁ r§nd’ré %%P%cg%&%? a@iﬂggg?gﬂ%&1 to 1 mol%,
basea:i mthwqmmqmmcdéor or di met hyl acet anmi de (DMR),

acyclic ureas, for exanple N, N -

et hers,
- but yl ]
, Wherein

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, for 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



di net hyl et hyl eneurea (DM ), sul foxides, for exanple
di met hyl sul foxide, or m xtures of such diluents. O
wa bhasesoespeci al preference is given to aronatiBCI/EP2003/013716
hydr ocar bons, ethers, sulfoxides, N-substituted
| actams, ami des and acyclic_ygfeas. N-nethyl pyrrolidone
is nore especially preferred. Also suitable as a
diluent is water, where appropriate in adrri xture with
0 of the above- mentioned dil uents
Q'Vcﬁpgiﬁﬁlﬂbw pier.githyiere gl dietnaethgr, d1"?fhl"?ﬂ¢ glyad.dyﬁet*wb@téer
tetré?%%fbﬂ&h%r‘bﬂﬁéhgeélé&idﬁ‘for'éiarr@féﬁﬁéﬁ’%ﬂﬁlee lahbl, brb%anol butanol,

|nvent|on t he y roxi des of fa S or m xt ur
ethygnengimabdietbylene alyapk aihwleﬁetghncgl mpm@ﬂeﬂwalmrynmtwmed or

dletgygélzécﬁlgi:’cfﬂyn%s/rg{jﬁ nﬂ gﬂﬂ ?@gféﬂﬁék ag%@?éﬁewgébggﬁe or methyl

lsoqglnéketpam gstens oed:ﬁsnTWSem exaropliatethybor mtm/hawafesx veferolactone,
é?iﬂ]tgd fa%’[a]r%,l f(?roé‘k'a eelqtrﬁetffuﬂg)ﬁ?dh?fﬁ% ﬂ\ll d&% E?r%%' ﬁ}gle N,N-

| nit e for
dlmathyltmmamide 2AGF) ordimbibylaoétamiiden( ) aquho umiasofor example N,N'*-

om0 Bl S SIFACTr Sl ABbTERIDARR! & Hilurs o such
dilu¢resyp@frthbse, e;peafél ;ﬁremner&gtlsgwgggbcam?tlemgbwaﬂions, %thers, sulfoxides,
ures o to ependi ng on the

N- sdbesﬁgﬁecg{a BH%'{%S YOHES B act i oﬁ pr esgur e. If
N-mefyipypoiiddre, is hitee esfediay préfeged.eacti on of the mal onic

acid dinitrile anign with a conpound of formula Il
Alsqshitaple 454 Filusdt Suyatay Waers ARRIBPTAR KSATBIXtUg Wit 08B (o the above-
mertibAsd dilvent® 10 bar. Such a procedure, carried out in

a cl osed system under el evated pressure, is suitable
especially for reactions at tenperatures that are

For erEpdrafor6i thk MalbREBEiniiR a?'floﬁ fh%ré%ﬁ‘fﬁ fHto %Hfﬁ’éi&%/rgﬁon, in

for exanple at a tenperature of Int e_case (0]
accqrgpiprendith {he invaicnsbe @Ydrpmiﬁgpfz@lbeu wetfs er mixires af hydroxides of

| t al
alka}({ 'rrrgégalls Opirefcez%%g%%‘ g@ﬁd l?géé%% rﬂﬂée Eﬁgnﬁﬂhi& dHtote hydroxides,

espeiallytsodiym byroxde.al yst i s advant ageously neter ed into
the reaction m xture under an inert gas atnosphere
and at the very end of the addition sequence of

The baagisntsed(Belealty in dquivRieat ainonniScinénan gxcessioé from 2 to 10

equ.ﬁg;ggfggqmeﬁat% tﬁ%awrln@alud dﬂ’ﬂ@fe' n Xis, for exanple,

en, are own or can prepared according to
known net hods, for exanple a Sandneyer reaction, from

The{fﬁrﬁaﬁﬁﬁ&’f’ Ri%rringltoﬁljcyamdu n&rflet é{rtugﬁ' aﬁg Ireacrtllgﬁ tr?ereof WlmJ the compound of
formula Il in the presence of the palladium catalyst is advantageously carried out at reaction
temperatures of from 0° to 250°C, preferably at temperatures of from 50° to 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 Il can be carried out at elevated pressure, preferably 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.



RLR3 i (R n (VIll), R2 wherein RO, Rl, R2, R3 and
n are as defined for fornmula I, via the correspondi ng
wale@aosicom salts. The conpounds of fornmula || PEITEP®0F013716
Xis, for exanple, R 0S(O 20- or nono-, di- or tri-
aryl met hoxy, can be prepared4according to standard
nmet hods fromthe corresponding phenols of fornula I X
O—|R1R3Ii(RO)n(IX) R2 wherein RO, R1, R2, R3
n are as defined. The substituted anilines of

In vk ?ﬁ}hs very smalrameint phpalladiiim catplyskireasily deeprapesable) used for the

C- (ﬁﬁ\‘l‘(ﬁfg%ﬁ&l(ﬁ"nothekdh@égﬂst r@é&lﬁéﬂﬁa@geaﬁslﬂ ﬁ%@érb@‘?r% tﬁé’feactlon mixture under
exanple, in EP-A-O 362 667 e al kylati on of

an it o almospbierryansl attheyerysing qf e 9ddmcrresm§t:¢ plireagents (Step 2)

in FRBBIMN Scifmd ¢y.mul a 1 X are either known or can be
prepared according to customary nethods, for exanple
fromthe corresponding anilines of formula VIII or

Tl AR A e BP0 s DA oo

prefared @egardinBda snown nBitosisefop ekdrhplstar Sdrebngyes sddotien, from the

ope iR B lied AN BBNE VY s Sonamoyer reactfon”

Rl R3 (RON (IR(;m)zn 2 R VIII Il: X=hal ogen, e.g. Br
R, R,
(Ry)
n (v,
RZ

wherein Ro, Ry, Ra, Rs and n are as defined for formula I, via the corresponding diazonium

salts.

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

phenols of formula IX

OH

(IX),

wherein Ro, R1, Rz, Rs and n are as defined.
The substituted anilines of formula VIII 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 IX 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".



1) NaNO2, H30+ 2) hydrolysis (phenolic boiling), T OH
R10S(O 2d or (aryl)3 CHn -X X RlL R3 (n=0,1,2) Rl R3
w@ Ron/oswhvent, base 10 1 / (Rn R2 R2 ix |l :PCEHEP2003/013716

R10S(O) 20, nono-, di- or tri-arylnmethoxy The
substituted aryl dinitriles_qf formula | are used
especially as internediates in the preparation of
substituted 3-hydroxy-4-aryl -5- oxopyrazoline

i vatives, which ar’ei known for exanp

Theyfglieyian Reecfon A RS SS flssasiss p?ﬁ%b'mrmﬁp@fgforzﬁwpearanon of

compdunas bAfogmbiAgl. i nvention further. They do not limt
the invention. Preparation Exanples: Exanple P1:

Preparation of 2-(2,6-diethyl-4-nethyl phenyl) mal onic
Rez§ibfl S8héhk | e Under a nitrogen atnosphere, 13.9 g of
malonic acrd dinitrile are added at nornmal pressure
and roomtenperature to 20.4 g of pul verul ent sodi um
hydroxide in 240 g of 1 -nethyl-2- pyrrol i done. After
t he Mddi tion of 45.5 g of

RA; bramo- g, 3-di et hyl - 5- met hyi benzeneR, { he tion

m J g ?R eat_etRNEHeYEP BECHGNt h st?rn .@ t
telperatureya mxture of 1.3 g o XQQ47# 05

PCT/ EP2003/ 013716 -14 triphenyl phosphing, 1.06 g of a

comm@y ci al Iy available palladiun(ll) chlsgide solution
in Wpncentrat ed hydrochloric acid ,q%{)%ilgd cont nt
correspondlngt00354g of Pd(I11) ch OF 1 U d0708
g of qq\, ed hydrochl oric acid) and 97.6 g of 1
% )}/%olldonels added. Stirring is carried
out }hy r P'Prt(?h?l“o‘g hours at from 125 to 130C, and 283
g of Ldi PURH T are distilled off at reduced pressure
(from17 to 100 nbar). After cooling to roomtenp-

eratgpge, the g [ \ s added tg 70 g of
HeAd)! Ay (53% e & R

vaate. gllovvl fig t Re a ¢hol of 38 _g of | concentrated
hy R tic acid (a pH vakue1af le w5 ks then

es (@g)% -the— olid i @pad of f
and~y@shed it FP60Y B26f water. After dryifg, 42.4 g of

2-(2,6- diethyl-4-nethyl phenyl) mal oni c ai ddinitrile
(con'??ent 92.3% vyield 92.3% havi ng ting point

of fiXom 74 to 78C are obt ai nedl: X= 103(0)20 mono-, di- or
tri-arylmethoxy

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

Preparation Examples:

Example P1: Preparation of 2-(2,6-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 o
2-(2,6-diethyl-4-nmethyl phenyl)mal onic acid dinitrile
wheae5@0ni t rogen at nosphere, 14.2 g of nal oni BCHEPZH03/013716
dinitrile are added at normal pressure and room
tenperature to a m xture of _.48.g of a 50% aqueous
sol ution of sodi um hydroxide and 300 g of 1
-nmet hyl - 2-pyrrol i done. The reaction mxture i s heated

0 00 and 98 f dil distilled
tipHePy b e SRR & 5 el iraanfa e pé At IS ghipide sefion in
coneentzitéd ﬁﬂﬁﬁclﬁéﬁwm Pé@oﬁteﬂt @cﬁrrespondlng to 0. 354 g of Pd(Il) chloride
3- dletg Heth yl benzene are ded
and S0 OF GorbeSlir el G cPBHE BFahaRg R 6/l Beshoyplone is
addb@. 310y 1 davictt dut Forfurifer 3 h@&rsta@ 'ﬁ’Bﬁf ﬁi%el BOaC BAdE45 § of diluent

6.g of trjphen Iphos hi ne,
are EEW?F‘&%W al W%ﬂaﬁ?f?%@ (frm Md@ (he mqar éﬁPEﬁQQﬂég to room temp-
eratiftl, Wid RBclidh tﬁ&ﬁﬁ@?&téﬁe‘?ﬂ% ﬁb&%t@( 'FSII@/%?H{%?%HP %1 of 38 g of
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Con%ﬁmra@dmyzir@chhﬂcmﬂb(@mw a@lé@l Ohgems el Disiteernestdblished), the
precl;%ta@ecgsd?ﬁ is fitdEy B Iana \@é@%}& %’tg%t%‘:y Qf%%grd ‘i\gter E&ﬁ}g{, ﬁ,gr %of 2-(2,6-

is stirred for a
dleﬂmdﬂrr@ef@mhemmal@ﬁc gcndfdnrdnnleu(enmteat@ Bies yield 9213%H havihg a melting

pomigﬂ%&%%ﬁge,%ser e&gtgﬁthO to 25 nbar) at from90 to

fter coo 0 room tenperature, the reaction
m xture is added to 126 g of water. 4.5 g of Hyflo

cuaf 64 BB L R B PO et B =

Undei aherogealaenmsphwws Heag gvot i‘ma[bh#: :g:ndl{i]lrmﬂé @fe adcgédt éﬂﬁtﬁﬁmﬁl pressure
0,

and}r{)]qer{\ ?eiﬁ%ér%gj Q/g]nﬁ recﬁf 4%2 /0 g@gcﬁqggéés%ﬁlgt;pn ofosodlum hydroxide

and 880 @tﬂfnsﬂnetﬂm-z ‘pheolidonsi e rRiaetbrelxtie ishddibd & ﬁ&n@‘ofto 100°C,
water. After dryin 42.8

and ?g &%ﬁéﬁye%ﬁr%%sng}qdeq)fgug@erde/guc@p pzewr%(fmnégﬁgq 3Q mbar) Under a

nitrogeh RythedpPe, UEH @Bf 2-bashhél 1 B-dibihii- -ﬁﬁeﬁlﬁﬂbé}ﬁeﬁe 5\% &dcﬂﬂi at normal
of from 79 to 82C are obtai ned. anpl e
Presg\"@piP%f GasHoR MbBUTSHR HANHaakf 1o 1R0re V\tﬂtﬁrﬁ“ffﬂgl at tha@t&mmerature a

mlxtGﬂetde%‘g at %ﬁ@%%sﬁﬁﬂea@ Q'boéfrﬁaéonqhgl%?dﬁ_? %v?li]a‘blégpélfadlum (In)

mal onic acid dinitri di ssol ved
chlofdegelutjan ip cgpeaniatesbimeireshiorisceict(28PoBdicertenhcarrasponding to

0.074 (Ié}’éff}fd (@ clﬁgld@‘arhﬁt(?ﬂé i %%Qﬁlgg(ﬂgdﬁ oﬁ? %9%289&:%5 0 g of

from20 to to a nec
1-methyt2apralifoneyis rdgeds Theomixture hg/strr@xilajéro(rpwa ot 1§30°C|fnr a further

-3 ho%%oc}r? tg%ﬁ rré% P'H?*uh@/ém%:& {llf?eld' &P%}qed&e%qgééug% (f{odn fég% 5 mbar)

I's carri e fr om
at frefp 90ds it ﬁﬁ‘t@l&ftem@o!m‘g tofrocsm Itemw&ramre tie staictibrechixdfife.is added to

L L R T e A —

30 nmimdeedt 48CLIRB@e baing filleadd. (Tapitteadakeds washadkivii €181 of water.

o R P DO RS ok P ST S o o

than &da theatt esatdidhéy)diheqhbdpitted ol i§ E%ﬁea’mf@ﬂtmed wr[h 120 g of

o TR % G BB T Sl

methylphenyl)malonic acid dinitrile having a melting point of from 79 to 82°C are obtained.

Example P3 : Preparation of 2-phenyimalonic acid dinitrile
Under a nitrogen atmosphere and at normal pressure, 14 g of malonic acid dinitrile

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
w@rooosen125 to 140C, after which a further 18PCTEPN3/013716

solvent is distilled off at from20 to 60 nbar. 3 ¢

of Hyfl o and 150 m of watergre added to the residue

whi ch has been cooled to 50C. The reaction mxture is

stirred vigorously for 10 m nutes and then cl arifi ed

ot (RIS 4 En P eghagialiiine T God-Taboadium yrdide (pellets)
in 390rn’il iop fﬂfrheth)T hepprinabRe EvaduaRinto %ﬁﬁﬁﬁtoaﬁ(?nﬁﬁlf ié%ta%ot (9.1’[ and, at
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ffOf%ﬁB ﬂ%&@%@ APPIRXimgtely JGP yml ofselMgnt ase Histillqcofi Azftm ema)ohshmg normal
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thattemppragsre a Bl A ¥he ef riphenyiphasphinee0.24y ofid QommerCIally

ava@éﬂl@bglfé&wrﬁm ) Hloridd Yol ih ggﬁ%eg]gate? ﬁéﬂ c{hﬁﬁ’é'd}% @B% Pd content

st and sone time;, mp owi ng
COITgBR QI Ao A2 Togy QUB&lly?ldtLuﬂ P}@‘mn@tln Onl 42xqpoiptamcPBtrated hydrochlonc
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2 tost laours ayfrémd2b40 160, afitePwhich et furtnest 180l i sfrsobentzigiistilled off at

rorgég o p RGP B Py o TELE o ERA TR ke

beefl cHoldt e 6030. hemrohetionanirtursi stiré@O/fbraisly for 10 minutes and then

clar@éd gg %‘tﬁ Xg‘?ﬂfﬁ%@h? F@%qg§|9q§ae§bg@tﬂ/ v(l]f'jlsweidl\r\(/aifh 1r20D ml 6f water
(dividee rity Bhfoﬁiﬁmb)? ﬁh@%mb?rﬁadﬁacﬁ:ebﬁ@%a@fs are adjusted to a OpH <3 using

conagerg f%eal @@en et C@&I(P Qrﬁf @gglreg{rg%%dn Igy}lt;] Itclar? butyi lnethyPether 2 x 200 ml).
Ther§ahi®prasek iy washat Mdeml&ﬂwbt)emd}m Carfel SUed 5Bl éuﬁatdfe and

Under a nltro en atnosphere and at norrral pressure,
congenirgies. g g ( /°)rPé|209he@yléfakaﬂc asid dinitrilee apiot sarp\abiRingd, Which
Fllis@b obt aRsrdvirgs 1A fofl 861 Bhie; AfslE.gH-ppwWi se in the

Cryscohrsg of rSOwrrrl?g;mt es, 0t frgm ZOﬁpIg 25C, to a
mechanically stirred m xture of 24.1 g (600 nmol) of

The?r&rdiv#rm B%be%h@c?ar(eﬂs&hﬂvsﬂn PrBpatafodExBple P3:

met hyT - rroli done. Evacuatton to tromi0 to 30

Starﬁmfroms%c@pg X -Bepreniolugnel, 31a2 g9 SR-(rotol)o@lorlid 8cid dafitrile,

m.p. ¥%g are distilled off. After WD 2004/050607
PCT/EP2003/ 013716 -16 establishing normal pressure,

startirgy fipr 466 @of 2,9 6- mwa)etmmommbér)zené, 37.2 g (98%) of 2-(2,4,5-trimethyl-

phegye)%%? 5&ci§dﬁ1'|tﬁfehm hyl benzene are added and the

lon m X ure| to 130C. At that
startingfpem 87 18 gof 2 a-dlmermwbmmdibdhz@lﬁie B4(dL(98r) of (RB-dimethylphenyl)-

hosphi 21 g of a comrercially available
malénﬁ ?%%}F’ ’;Sn I’??%rq g@n olution in concentrated
starthwd‘rcm: BV arg of 2eihgib{@tbdrteno =Y (72%) of (2-ethylphenyl)malonic acid
dinitrile, oil, np® 1.518.

J

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
dinitrile dissolved in 7 ml of 1-methyl-2-pyrrolidone are added dropwise in the course of
30 minutes, at from 20 to 25°C, to a mechanically stirred mixture of 24.1 g (600 mmol) of
sodium hydroxide (pellets) in 300 ml of 1-methyl-2-pyrrolidone. Evacuation to 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
waeoodps@mnd 19.5 g of 1 -nethyl-2-pyrrolidone i BCHEER®A3/013716

The reaction mxture is stirred for from2 to 3 hours

at from 125 to 140C, nitrogeRghei ng introduced bel ow

the surface. A further 165 g of solvent are distilled

off at from20 to 60 nbar. 2.3 g of Hyflo and 150 ni

of water are added to the residue which has been .
estatlishing neanajgressprR 48hCenieAt 9P 5t gPe mmolsef 2-pemo-1,3-diethyl-5-
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surfeh et §s B Pauetlle Bishle iEelsiony 30,8 Shaphar £ of Hyto and
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wat er

mixii 5 <51BG PIGOUHSY, o7 G MR GeR:eR THeg diified by laton YRk To. The

P swalerf
flltedk)éUBQeq(i?gtrI]ytﬂgﬁtslﬁédg uf 205/519{3:‘06}’\, ieg 7T%%&Wné@a&%u@%%ses are
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of tcﬂﬁ&wé)@&l@k Br"eddlstlllg?i ¥Mdin Rfé aun 6@@? h&dd Qrd¥ 20 to 7?°C and from 200
[ - 4- met hyl phe nic acid din

to 259 "lblﬁde‘k’f f@nméﬂ t®gei ’dillerﬁ)@rpwéided @mmeadlstmehmm‘surpp,ssm equrse of
Lved
orf 8 80 AR 5% 8 LD BB T BO e Hon o
prodigticiyetalibes GGt aridntbe @l vaiie falloto 26 4 fb]E)CE Igl_mraﬁon with suction is
ical L Ll j f 12 g .of 's um,.
car AT Wb 58 58P bl AL Wl e proc
is drh?amxowa\taoonmtd]ylhg cabihét foo 18Aonmat from 10mtbr25f)dnﬁaﬁ 42 eri content
RECNN IR O ENICTINCE 8 RS o) S,
(content 94.9% of 2-brono-1, 3-diethyl-5-nethyl benzene
L v i AN
a) Uhﬂélp@ ﬁiﬂ’sbb&li‘ @ﬁﬁdiﬁph@re &hdlatthdhaBpre STNE T4 aF Hélcﬁ‘l‘i’caé&lé‘ginﬁnle

chloride solution in cohcentrated
d'SSHkya? &%ﬁ%'@é 14Re Y20y Pigope Atecrdedsipruise ﬁuihﬁg:ouase of
I
30 s, 4t Rim BOY0 3610 & loonGio Bl dfcbifnfuly g1 # G sodium
hydrpxidet(psilets) Jij/W oll ptidimethys sulttitied Evaduatioe m:tromnl OntoX30umnigar is

t 140

carrfgﬁ foﬁlﬁ, i ng??%.{sg.ogggﬁ%ﬂt?asr’é ﬁ@ﬁl}ﬁl?joogf %t fgb H) &‘Enéé&%f ﬁ?tg{ eﬂ%Bl}ﬁhmg
normed press6®, BB ar (contebt ¢1.8%) bly 2-booramd , 3rdiethlyl-Bimealafliesn 286k are added,

04/ 6 [ 1 7 are added to th
ans WEHERIEAFETLGERRR BHELR: val bolora Rnbbrd o 2 0o
trnpfnn)dpbm&phlrsa 811i g oka commercially available palladium(il) chloride solution in
concentrated hydrochloric acid (20% Pd content corresponding to 0.035 g of palladium(ll)
chloride 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 to 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 ml of water



vigorously for 10 mnutes and then clarified by

filtration over Hyflo. The filter is then washed wth
wG 057 wat er. 23.3 g of 32% hydrochl ori c acPdI/EP®03/013716
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value fallg te e de ¢i5n Guetitn fitisationds caBieti out ®llawed bpmashidg twith 120 ml
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16 hgwg a@trpm ‘rQtho F50amiphre4 P8 g (céhtep’agbﬁ%owemf 95. %%) of 2- (% ,6-diethyl-4-
mal onic acid dinitrile

met%@épgwélgb?)éﬁgﬁd'gﬁ%% 2)? Xe ‘4.2 g of malonic acid

dinitrile are added at nor mal pressure ?nd room
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At_that tenperature,
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(ll)
chloride solution in concentrated hydrochloric acid (20% Pd content corresponding to
0.071 g of palladium(ll) chloride and 0.142 g of concentrated hydrochloric acid) and 19.5 g



m xture of 0.26 g of triphenyl phosphine, 0.2 g of a

comercially available palladiunm(ll) chloride
w@00unswn7 i n concentrated hydrochloric acid (200%/EP2003/013716

content corresponding to 0.071 g of palladiun(ll)

chloride and 0.142 g of conceggtrated hydrochloric

acid) and 19.5 g WD 2004/ 050607 PCT/ EP2003/013716 -19

of 1-nethyl-2-pyrrolidone is added. Stirring |s

20 .to 125C for 1 h
of 13RS PUTcO0e iithied SHFITG Rigsho AR, 129 B 66 Tar 1 hour,
andGRERTB heikiald of Y&y |oﬁﬁ|pﬁer&ﬁgﬂ\ds@ﬂln%ﬁb blg oi‘-‘é‘b&ﬁﬁn@ﬁ:lallg available

solution in concentrate dr och OrIC acid
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the digtlration bOrlhppdlﬁEigdh@b@Jréd dewhich tﬁ@ﬁro@@@tr(ﬁ)@sté]fsefsrdm‘aﬁg the pH
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of w@iér (digibee@ i@ blpdriiodsy. Wﬁ@p%&cf 13 o‘heé in §%&ud?ﬁ‘ dﬁhrﬁg} é@éﬂ'\é%‘?or 16

carried out followed vvasmg
hOURﬁlzﬁt érP"”( HYIokRP MhRTe32: 2;9060997@!3%?7 7 we&%m Of g (%I,ﬁere.ihyl -4-
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metﬂtlycgbfg%ggﬁn]gg@&dd@ &ggm??o@n(t%etﬁlt 887 7% vyield 85.7% of
2- (2, 6-diethyl -4- nEthyIphenyI)nannlc acid dinitrile
d . o ey w
Congy 01 05 sFABRR BT S88t Lo FRAER) b it
using SPeigmsfudiriden hydri de Under a nitrogen at rmsphere and

Und%; a ﬁlﬁr{gg@h atth&sphfe® ?J\edgat%ogrgéll;ﬁr‘?sgﬂgg g g {1 ?6) ﬁnio%déflga% sodium

are suspen ’heXx 7
hydrisiesgre isuspanded ih 60 mlpbhsxaamd'fhél'beswobrwanﬂ lefthastand. The solvent that
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the qdumecofu&o_smmtesse niktore &fs3.7 g (84 xinwoleofahaldnié agid(diditrierahd 4 g of

RN AR TR T ¢ A ———
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(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-methyl-2-pyrrolidone is added. The reaction mixture
is then stirred for 75 minutes at from 120 to 130°C. A mixture of 0.13 g of triphenyl-
phosphine, 0.1 g of a commercially available palladium(ll) chloride solution in concentrated
hydrochloric acid (20% Pd content corresponding to 0.035 g of palladium(ll) chloride in
0.071 g of concentrated hydrochloric acid) and 9.7 g of 1-methyl-2-pyrrolidone is again



of a commercially available palladiun(ll) chloride
solution in concentrated hydrochloric acid (20% Pd

W@ oovesieoTor respondi ng to 0.018 g of pal | adi uméd¢T/EP2003/013716
chloride in 0.035 g of concen- trated hydrochloric
acid) and 4.8 g of 1-nethyl -2gpyrrolidone is added.
The reaction mxture is then stirred for 75 m nutes
at from120 to 130C. A m xture of 0.13 g of triphenyl-

osphi ne of ,a C rcially avail ahl )
aadB ThRieaagon ioufte & inan BRPaISTs hols Bt Fn ab de 430°C. After cooling
the hMﬂUQCtUr@éﬂnQerﬂFérgtdra 0,77 B%fﬁ\fyfér%gé ad@éd. el@D‘H‘ﬂCBf @alvbﬁt are then
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CT/ EP2003/ 013716 20 added. The reaction mxture is

ThettWQrpf@ﬁP misigres ig sepamiagk iy agepprading fumel. d hesugniaphase is discarded.

oo RRle 08 R od B0 BT TSN Ui o & Bl prgoure
(frogyf ¥00p 16€dvlerrHang alsfsam 40 (6 60760. 707 g of 38%Hyslrchigricfacishare added in
the étgu eé’ of‘ﬂrgr(r} 609{’) ) rﬁfnui@@ttg ';(hea@igtlllaillgrQ sm'}pnp oéurfn@'tﬁ'% ??tix%é Bf which the

othe re tensive st
product cfystall@es nu’mndatbe pHedue fads frhixsre 400 tdfuﬁeSlanon flltratlon is carried

out BB R, BPRLAL A DRl R SRR SraERgl ra

a vavater drging @abindi ot il 6 hedrsadt froat 10CASEdMPEre 3 Sy @::on(é‘nlt 9B16%; yield

72 /g?fg PR P e s el orod At areriaRef om 60

to 80 mnutes to the distillation sunp, during the

orsourse. of %F&Wﬁ‘&?@i UCt'St%X S%%yﬁn%%pﬁ%qoﬁnm%ﬁmItnle

usingssodiaint t@Bongat fol | owed by washing with 40 m of
wat er (divided into 2 Eortlons The product is dried

Undeha rijragep AmPeRNEs 3N AbGrETe! prssure, Fbiod maloric el fowiile
dissbRed #P7 TR 1-nfethyI®- ﬁ)ﬁRﬂiHSﬁ’é Ry droRlise 7t§e/‘)coefse of 30 minutes,

di et hyl - 4= net ymalonic acid dinit

at erF"t(s2Q)'!9t?eﬁ help.a m@ﬁbﬁr@a&mt'tr@%mlme 6450 odibim @arbonate in 200 mi
of 14nétRyIE2- Hg%lﬁxhe ﬁﬁ%géétlo‘?ﬂﬁmdré E’ar{e%%octo‘ﬁ‘ﬂodc dhRidsTd b%f f 2-bromo-

usi n um car bonat er a nitrogen atnosp h ere
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2 to%& é{' fﬁ?rg 1)%[{?”? (ll)ﬁ,z« NS r%atéé%?n {)ﬂA a Bamp (1 ml of reaction
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0.071 g of paIIadlurr(II) chloride in 0.142 g of

concentrated drochl ori c
Comparison test E)% Pre aratlon 0?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



acid) and 19.5 g of 1 -nethyl-2-pyrrolidone is added.

The reaction mxture is stirred for from 2 to 3 hours
W@RooR®8N 125 to 140C. A gas chromat ogram of a BERPP®0Y/A13716

m of reaction mxture partitioned between 2 m of 1

N hydrochloric acid and 2 nmopf tert-butyl methyl

ether) shows that the product

(2-(2,6-diethy|-4-nethy|phenyl)nalonic acid dinitrile)

has n fo d. ari s n te C3: Pre tion
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and 150 of 1-nethyl - 2- rrolldone are nechani ca
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hereto I n pOI‘tIOI’]S g luent are distil

oon@ﬁntrﬁteﬂﬁmhmcmmaoﬁ@e& g of érmﬁ,tbﬂ Joparplidere isfadsied2The reaction
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triphenylphospiing, 0,139 df @ cayimesciatiytdwalldide peltasium) ahlldedle aolutionin .
con(ge]nq)rgted;lﬁlﬁi rrcfec%?ogc' a%ﬂit %pzax%{# Egr_ﬂ'fét %b‘?%%sgnéiﬁg 9023.835 ’8tof tplaﬁ‘éd ium(ll)
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4-métbylbRatehaadnid acindidiflie) Aad RBBGofrAed.1 hour. A mixture of

0.13 g of triphenyl phosphine, 0.1 g of a commercially
avai l abl e palladiun(ll) chloride solution in
concentrated hydrochloric acid (20% Pd cont ent
corresponding to 0.035 g of palladium(Il) chloride in
0.071 g of concentrated hydrochloric acid) and 9.6 ¢
of 1 -nethyl-2-pyrrolidone is again added. The
reaction mxture is stirred for 2 hours at from 120 to
130C. A gas chromatogram of a sanple (1 m of
reaction mxture partitioned between 2 ml of 1 N
hydrochloric acid and 2 ml of tert-butyl nethyl ether)
shows that the product (2-(2,6-diethyl-

4- et hyl phenyl )mal onic acid dinitrile) has not forned.
WD 2004/ 050607 PCT/ EP2003/ 013716 -22- What is clainmed
is: 1. A process for the preparation of a conpound of
formulal NC, CHCNRL 21R3



134 (RO)n R2 (lI), wherein each ROi independently of
any other(s), is halogen, Cl-C6al kyl, C2-C6al kenyl,
w@2e0@0sd6kynyl , Cl- C6hal oal kyl , cyano- Cl- C6al kpdT/EP2003/013716
C2- Cohal oal kenyl , cyano- C2- Céal kenyl ,
C2- C6hal oal kynyl , cyano- C2:66al kynyl, hydroxy,
hydr oxy- C1- Ceal kyl , Cl- C6al koxy, nitro, am no, Cl
C6al kyl am no, di (CLl-C6al kyl)am no,
Cl- Coal ky] car bonyl am no, C1-C6al kyl sul fonyl am no, C1-
Wh osul fonyl, C1-C6al kyl car bonyl,
Cl- Coal kyl car bonyl - C1- Céal kyl , C1-
CBaIkoxycarbon | - C1- C6al ky
1. AG¥0@E§IRVQ6d¥%ﬁﬁ§wﬂﬂgEU@HUMEHVHﬁfQERGBbIkoxycarbonyl
Cl- Co6al koxycar bonyl - C2- C6al kenyl ,
Cl- C6al kyl car bonyl - C2- C6al kynyl ,
Cl- Coal koxycar bonyl - C2- C6al kynyl , cyano, carboxy,
phenyl or an ggonatic ring containing 1 or 2 hetero

at ons fromthe group nitrogen, oxygen and
sul fur V\,h rein the latter two aromatic rings nay be
subst i Put e Rel- C3al kyl, Cl1- C3hal oal kyl ,

C1- C3al kg cir§3hal oal koxy, hal ogen, cyano or by

tog'ét her with the adjacent substituents
Rl1, R2 and|R3, forns a saturated or unsaturated
C3- C6hydr ofar bon bridge that nmay be interrupted by 1
or 2 hetero atons select&4 fromthe group nitrogen,
oxygen and sul fur and/or substituted by Cl-C4al kyl;

R2 and R3 are each independently of the others
eﬁ?)farogen hal ogen, C1-C6al kyl, C2-C6- al kenyl,

eackh, Ghaédenaghtly &i’arﬁﬁﬁbl@’(é) aik klhlogem&@&ﬁﬂw &tzkaéalkenyl CF Cealkynyl,
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Céal koxycar bonyl - C2- y
Cea'bﬂaw R caraliphpm C@&eakvW%pnyla@y@n&@zal@ﬂawmgammo Ci-
%MW@%MMM%@MM%%M@WQ

roxy- Cl-
Csa'mxmemony'r%h@@“@{-Cae%dawylcarwy C@ike@ﬁbnqﬂealammgbonyl Ci-
Csal@Xﬁg?Oﬁgzr?f O%'F}{e*ﬁ ?IL@E&P nyl ek éﬁ%gb])g L’P&alkoxycarbonyl -C»-
Cealkgnyteyau, Z@WMWI (2 €yl apzr@oe/nogsaatemmm or2 hetero atoms

sele%f%h%@gf(ﬁl%yq ﬁﬁ&y nltrg& %ﬁgg %{ﬂé;%‘f'@%#&)é% thg‘lee{t%?mg aromatic rings

maytie @@atuﬂu;adsim Ci-Gydlkyl, @v%&lldajidys @h4Gaalikbxy, 1@t:iCGsbaloalkbrg halogen,
oval R Nenyl” 1ing may be substituted by

Ro, t6getB8awitythe %ao’é%hamhbm?dey\tsprBg @ad FEsl fooxy a sa¥urated or unsaturated
Cs-Cg%)'/cf%ga%gr? l)rifggxey tha ﬁawlayg % nterre{p?tgg b)% or2 he;t(tarrooe;ltpms selected from the
group nitrogen, oxygen and sulfur and/or substituted by C,-C,alkyl;

Ri, Rz and Rs are each independently of the others hydrogen, halogen, C;-Cgalkyl, C»-Ce-
alkenyl, Co-Cgalkynyl, Cs-Cecycloalkyl, C4-Cghaloalkyl, C,-Cshaloalkenyl, C4-Cealkoxy-
carbonyl-C,-Cgalkenyl, C4-Cgalkylcarbonyl-C,-Cgalkenyl, cyano-C,-Cgalkenyl, nitro-C,-Ceg-
alkenyl, Co-Cghaloalkynyl, C;-Cgalkoxycarbonyl-Co-Cealkynyl, C;-Csalkylcarbonyl-Co-Ce-
alkynyl, cyano-C,-Cealkynyl, nitro-C,-Cealkynyl, Cs-Cghalocycloalkyl, hydroxy-Cs-Csalkyl,
C4-Cealkoxy-Cy-Cealkyl, Ci-Cealkylthio-C4-Csalkyl, cyano, Ci-Caalkylcarbonyl, C4-Csalkoxy-
carbonyl, hydroxy, C4-Ciealkoxy, Cs-Csalkenyloxy, Cs-Cealkynyloxy, C4-Cghaloalkoxy, Cs-Cs-



R2 may additionally be phenyl, naphthyl or a 5- or
6- mnenbered aromatic ring that may contain 1 or 2
whedoensneat ons sel ected fromthe group nitrogenPCDOERE3013716

and sul fur, wherein the phenyl ring, the naphthyl

ring and the 5- or 6-nmenberessaromatic ring nmay be
substituted by hal ogen, C3-C3cycloal kyl, hydroxy,

nmer capt o, ami no, cyano, nitro or by fornyl; and/or

t he phenyl ring, the naphthyl ring and the 5
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nyl ox r oX
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t he phenyl ring, the naphthyl ring and the 5- or

6- nenbered aromatic ring nay be substituted by a
w0 awitosi60Df formul a COOR50i CONR51, S02NR53R54POT/EP2003/013716

SO020R55i wherein R50, R51, R52, R53, R54 and R55 are

each independently of the othgrs Cl-Céal kyl,

C2- Coal kenyl or C3-C6al kynyl or hal o-, hydroxy-,
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conpound of fornula {
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i nert | uent he presence of a i 'um cat’
alkylguting- Baéléylsmrwhsqhebwé@lchﬁsﬁﬁml sfésCeaU@nmIg)raC‘& Gdalkybesand n is 0,
1 or®» hydroxi de of an alkali netal or a mxture of
h)’/dr oxi des of alkali nmetals. 2. A process according
by reactioh af mcompabied ef formula It he conpound of formula 1, X
i s hal ogen; R10S(0O 20 wherein R10 is methyl,
hal onet hyl , C4F9-(n), phenyl or phenyl subst it ut ed
from one Rp tH R,i mes by hal ogen, nethyl or by
hal onet hyl ; S MRAO-, di- or tri- aryI met hoxy. 3. A
process acconrg tdcl aim?2, wheldin X is chorine,
brom ne, i odi n, CF3S(0O 20- (triflat e)
CF3(CF2)3S(0 2% (nonaflate), p-tolyl-S(0O) 20-
(tosylate), (C6H5)2CHO, (CH3-C6H4)2CHO, (C6H5)3CO
whel&iRjty|) or (CH3- C6H4) 300. 4. A process accor di ng to
Ro, & Jﬁz,n%?’and’\ﬂ%!‘éaéé‘dé?lde% ﬁ&l)@fs'é‘l%aVI mgg%dbew% el i@%cid%‘initrile in an
A process according t l'arm 4 rern as pa
meﬂdaluawg the n@sgn(?esof@@@lladlunpgatalm ane(d basediwhédhi pregess comprises

usmgi t 2| %‘iﬁe ny%%@g@%ﬂ %g)ag%' ln'?egél%lriu}(tu‘?é'l) Woﬁ?ﬂ%(?s of alkali metals.
bi s(tricyclopentyl phosphine)pal | adi un(l1) dichloride,
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(triflate), CFa(CF,)sS(0):0- (nonaflate), p-tolyl-S(0).O- (tosylate), (CsHs).CHO-,

(CH3-CgH4)2CHO-, (CgHs)3CO- (trityl) or (CH3-CgH,)sCO-.

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

5. A process according to claim 4, wherein as palladium catalyst there is used a
palladium(ll) dihalide, palladium(ll) acetate, palladium(ll) sulfate,
bis(triphenylphosphine)palladium(ll) dichloride, bis(tricyclopentylphosphine)palladium(ll)
dichloride, bis(tricyclohexylphosphine)palladium(ll) dichloride,
bis(dibenzylideneacetone)palladium(0) or tetrakis(triphenylphosphine)palladium(0).



7. A process according to claim1l, wherein the
pal | adi um catal yst is used in an anount of from 0.001
W0 200208060m| % based on the conmpound of fornmul a PCT/EB2003013716
process according to claim1, wherein as diluent there
is used an aliphatic, cyclo-2&Liphatic or aromatic
hydr ocar bon, an aliphatic hal ohydrocarbon, a nitrite,
an ether, an alcohol, a ketone, an ester or a
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as an aromati c hydrocarbon there i s used
N-substitued | actam an am de, an acyclic urea or a
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rrolidone 1's use rocess accor
froth)omt Iﬂv?ﬁmomQﬁw%owwquuné:oéfqrmul@swd sodi um
hydroxi de or potassium hydroxide or a mxture of
SOdI um hydr oxi de and potassi um hydroxi de. 12. A
8. A presess aceridinade Algin &, whereim asiqilushbtherenis sisdd amaliphatic, cyclo-

allpHéYQ "opéfd#v%ﬂg%y\l?li\ﬁo%grb%ﬁ %rt‘ ﬁllfﬁéﬁg halbRyd @a&’&ﬁﬁg%rsngac . e%bﬁ% an

ase 1s
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a sufi&lidd bro\ﬂaﬁafg }'&H o?‘f% eddllrl?]}]tr?lt]leer e14 A process

accordin ere action is carried
out at a tenperature of fromOO to 250C. 15. A

9. A BIRESSBaRTGRL T, Bl B, ol aniarmab hydionyoon thgp it eed an
ethen &iniNé-solzstitieedactatm, ah aslids ahery@icaisabea sulfoxide.

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

11. 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.

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

13. A process according to claim 10, 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.

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

15. 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.



