
WO 20071025693 I'MVEP2006/038398  Process for the
production of anilines The present invention relates
to a process for the amination of ortho-bicyclopropyl-
substituted halobenzenes and also to intermediates of
that process,  Ortho-bicyclopropyl.substituted primary
anilines such as, for example, 2-bicyciopropyl.2-yl-.
phenylamine are valuable intermediates for the
preparation of fungicides such as those  described,
for example, in WO 03/074491. In general terms,
anilines can be prepared from halobenzenes by means of
palladium- catalysed cross-coupling reactions. Such
palladium-catalysed cross-coupling reactions are
described in the folloi,4ing summary articles:
Handbook of Organopalladium Chemistry for  Organic
Synthesis, Vol. 1, 1051-1096, 2002; Journal of
Organometallic Chemistry, 576, 125- 146, 1999 and
Journal of Crganometallic Chemistry, 653, 69-82, 2002,
The basic  disadvantage of palladium-catalysed
cross-coupling is that direct preparation of primary
anilines is not possible. Therefore, when using
palladium-catalysed cross-coupling, primary anilines
have to prepared  from the corresponding halobenzenes
in synthesis procedures comprising at least two
stages. Such a two-stage process for the preparation
of ortho-bicyclopropyl-substituted primary  anilines,
using imines as nucleophiles, is described in WO
03/074491 (see Scheme 1).  Scheme 1: IkM  (A) (3} (C)
WO 2007/025693 PCT/FP2E006/ 08398  -2 According to WO
03/074491, substituted 2-(2-halaphenyl)cyclopropanes
of formula (A),  wherein Hal is bromine or iodine and
R is, inter a/ia, unsubstituted or substituted  



cyclopropyl, are aminated in a two-stage reaction to
form the corresponding 2-(2-
aminophenyl)cyclopropanees (0). For that purpose,
firstly benzophenoneimine, sodium feet butanolate,
tris(dibenzylidene-acetone)dipalladium (Pd2dba3) and
racemic 2,2'- bls(diphenylphosphine)-1,1'-bnaphthyl ("
BINAP') are added. In the second reaction step, the
resulting imines (B) are reacted with, for example,
hydroxylamine and sodium acetate to form  the
corresponding 2-(2-aminophenyl)bicyclopropanes (C). As
a further palladium ligand, 1,1'-
bis(diphenylphosphlno)ferrocene ("dppf") is proposed
in WO 031074491, This reaction procedure is described
in WO 03/074491 exclusively for bromo- or iodo-
benzenes, not for chlorobenzenes. It has been found
that the reaction procedure described  in WO 03/074491
is poorly suited to the lminatlon of the less reactive
but more economically  priced
2-(2-chlorophenyl)cyclopropanes in high yields. The
reaction procedure described in WO 03/074491 for the
preparation of primary anilines is  not suitable for
the large-scale preparation of
ortho-blcyclopropyl-substituted primary anilines
because of the high cost of the benzophenoneirnine.
The problem of the present invention is accordingly to
provide a new process for the  preparation of
ortho-bicyclopropyl-substituted primary anilines which
avoids the above- mentioned disadvantages of the known
process and makes it possible to prepare those
compounds at economically reasonable cost and in
easily manageable manner in high yields  and good
quality. The present invention accordingly relates to
a process for the preparation of compounds of  formula
I 02 Z. (I)  ~l NH WO 2007/02%93 PC` /EP2006/008398  



wherein R,, R7 and R3 are each independently of the
others hydrogen or C,-C4alkyl, which  process
comprises a) reacting a compound of formula II wherein
R,, R7 and R, are as defined for formula I and X is
bromine or chlorine, with a  compound of formula III
~~fy wherein R4 is hydrogen or C1-C4alkyl, in the
presence of a base and catalytic amounts of at  least
one palladium complex compound, to form a compound of
formula IV ?z Rr-0  R is  RI(IV),  I` . ~f. wherein
R1, R , R3 and A4 are each independently of the others
hydrogen or C,-C4aky; and  b) converting that
compound, using a reducing agent, into the compound of
formula I.  Compounds of formula  occur in various
stereoisomeric forms, which are described in  formulae
I,. 1,,, Ili, and li,: WEB 20071025693 PC"
IEP2006/003:398  / \ # NH2 " R. f~.. R G t't ~s  is L
11F~3 t NH 2 2 



J.1 R,  t't  v ~fT3  The process according to the
invention includes the preparation of those
stereoisomeric  forms of formulae IB, Ig, I"3 and toy,
wherein A1, A2 and R3 are as defined for formula I,
and the  preparation of mixtures of those
stereoisomeric forms in any ratio. The process
according to the invention is suitable preferably for
the preparation of  compounds of formula I wherein R,
is hydrogen ar C,-C3alkyl and R2 and R3 are hydrogen.
The process according to the invention is suitable
preferably for the preparation of  compounds of
formula I wherein A, is hydrogen or methyl and R2 and
R3 are hydrogen.  The process according to the
invention is suitable especially for the preparation
of  compounds of formula 1 wherein R,, Rz and R;j are
hydrogen. Compounds of formula I wherein X is bromine
are preferably used in the process according  to the
invention. Compounds of formula f wherein X is
chlorine are preferably used in the process according
to the invention, WO 20071325693 PCT/EP29061008398
Process step a)) Palladium complex compounds which are
used in process step (a) are formed from a  palladium
precursor and at least one suitable ligand. In process
step (a), the palladium  complex complexes are
preferably present in dissolved form as
palladium-ligand complexes.  In the context of the
present invention, palladium complex compounds are
expressly  understood to include compounds consisting
of cyclic organic palladium compounds, the so- called
"palladacycles", and secondary phosphines. The
palladium complex compounds may be used as already
formed complex compounds in  process step (a) or are
formed in situ in process step (a). 



In order to form palladium complex compounds, a
palladium precursor is reacted with at least  one
suitable ligand. In the event of incomplete reaction,
it can be the case that minor  amounts of palladium
precursor or of ligand do not dissolve in the reaction
mixture. Suitable palladium precursors are palladium
acetate, palladium dichloride, palladium  dichloride
solution, paadium2 (dibenzylldene-acetone)3 or
palladium (dibenzylidene- acetone)2, palladium
tetrakis(triphenylphosphine), palladium-on-carbon,
palladium  dichlorobis(benzonitrile), palladium
(iris-tent-butylphosphine)2 or a mixture of palladium2
(dibenzylidene-acetone)3 and palladium
(tris-Pert-butylphosphinei2. Suitable ligands are
tertiary phosphine ligands, fit-heterocyclic carbene
ligands or phosphinic  acid ligands. In the context of
the present invention, tertiary phosphine ligands are
sub-divided into  monodentate tertiary phosphine
ligands and bidentate tertiary phosphine ligands. A
'monodentate ligand" is understood to be a ligand able
to occupy one co-ordination site of  the palladium
centre. A "bidentate ligand" is understood to be a
ligand which is able to  occupy two co-ordination
sites of the palladium centre and is accordingly
capable of  chelating the palladium atom or palladium
ion. Examples of tertiary phosphine Ilgands are:  (A)
monodentate tertiary phosphine ligands: WO
20007/025693 PCTIEP2006i008393  -6
tri-fertbutyl-phosphene, tri-ter-butyl-phosphoniurn
tetrafluoroborate ('"P(tBu)aHBF4") trES-
ortho-tolyl-phosphene ("P(o)-ol)3"),
tris-cyclohexyl-phosphene ("P(Cy),'), 2-de-fert-butyl-
phosphino-1,1'-bsphenyl ("P(tBu,2BrPh"),
2-dicyclohexyl-phosphino-1,1'-bisphenyl
("P(Cy)2BiPh")
or2-dicyclohexylphospheno-2',4`,6`-triisopropyl-1,
1"-bisphenyl ("x-Phos"), tart.
butyl-di-l-adamantyl-phosphene ("'P(tBu)(1 dam,2"); or
(B) bederrtate tertiary phosphene l+gands:  



(B1) biphosphene eigands: (81.1): ferrocenyl
biphosphine ligands such as, for example,
R(-)-de-tent-butyl-[1-[(S)-2-
(dicyclohexylphosphinyl)ferrocenyll,ethyljphosphine
("Josiphos 1") (8)-1 [(B)-2-(dicycohexy1- phosphino)
ferrocenyllethy- d t- terP-b a ty E p h os p h i n e,
raceric
di-tert-butyl-[1-[2-(dicyclohexyphosphenyl)ferrocenyl]
ethyllphosphene ("racemic  Josephos 1"),
(8)-1-((S)-2-(dE-ter1-butylphospheno)ferrocenyl)ethyl-
de-ortho-tolylphosphine  ("Josiphos 2") p~-v  / (:
(iR)-1-[(S)-2-(di-dert-buty8- Ip h osph i no)f e
rrocenyl)ethy- d e-o-to E y l p h o s p h t ri e,
racemic 1-(2-(di-tern
butylphosphino)ferroceny)ethyl-de-ortho-tolylphosphine
('"racemes  Josephos 2'),
1,1'-bes(diphenylphosphino)ferrocene ("dppf'")
1,1'bis(di-tort-butyEphosphino)- ferrocene,
R-1-[(S)-2-(dephenylphosphino)ferrocenyl]ethyl-d'rcycl
ohexylphosphine, racemes 1-
[2-(dephenylphosphino)ferrocenyl]eethyE-dicycohexylpho
sphine, R-1-[(S)-2-(2'-dphenyl-
phosphlnophenyllferrocenyl)ethyl-di-turf
butylphosphine or (81.2): binaphthyl bisphosphine
ligands such as, for example,
2,2'-brs(dephenylphosphino)- 1,1'-binaphthyl
("BIh1AP"),
R-(+)-2,2'-his(di-p-tolyphosphino)-1,1'-binaphthyl
('Tol-BtNAP"),  racemes
2.2'-bis(de-p-tolylphosphino)-1,1'-binaphthyE
('"racemic Tai-BINAP"); or WO 2007!02:-`x693
PC77EP20061008393  -7 (131.3):
9,9-dimettiyl-4,5-bis(diphenylphosphino)xanthene ("
Xantphos"); or  (62) aminophosphine llgands: 



(52.1): biphenyl ligands such as, for example,
2-dicyelohexylphosphino-(N,N-
6nethylamino)-1,1`-biphenyl ("PCy2NMe2BiPh") Me;P
PCyz  PCy2-NMe,-Binh 2-d i s yc l o h e xy' p h o s p
h h o- (N,N-din)ethyiarnlno)-1,1 -biphenyl or
2-di-tert-but+y+lphosphno-(N,ht-dimethylamino)-1,1
`-biphenyl ,"P(tBu)2NMMle2BiPh").  Examples of
N-heterocyclic carbene ligands are:
1,3-bis(2,6-dlisopropylphenyl)imldazolium chloride
("I-Pr") I-Pr  1,3-bis(2,5-dHsopropylphenA)
imidazolium chloride,
1,2-bis(1-adamantyl)iinidazol`um chloride (1-Ad") or
1,3-bis(2,6-methylphenyl)iinidazolium chloride ("We").
An example of a phosphinic acid ligand is:  di-tet3'
butyl-phosphine oxide. An example of a palladium
complex compound based on a "palladacycle" and
secondary  phosphine is a compound of formula A-1: WO
2{)071025693 P `I( P211 (L)f38#-S  -8_ norb  P-norb
Pd-CI wherein "norb" is norbornyl. Compound A-1 is
described in SYNLETT, 2549-2552, 2004 and  is given
the designation "St{-CCO1-A" therein. 



A further example of a palladium complex compound
based on a "palladacycle" and  secondary phosphine is
a compound of formula A-2: ^y t . '-~ PdCI A-2),  r`t
Compound A-2 is described in SYNLETT, 2549-2552, 2004
and is given the designation  "SK-CCO2-A" therein.
Examples of palladium complex compounds using
phosphinic acid ligands are described in  Journal of
Organic Chemistry, 66, 8677-8681 and are given the
designations "POPd",  "POPd2" and "POPD1" therein.
Examples of palladium complex compounds using
N-heterocyclic carbene igands are:
naphthoquinone-.1,3-bis(2,6-dlisopropypheryl)imidazol-
2-yidene-palladium ("(Pd-NQ-lPr]2") WO 2007,1025693
PCTIEP2006r008398  _as [Pd-NQ-lPr)2
naphthoquincne^1,3-b s- (2,6-di isopropylph:anyl)irn
idazo 2-yl I dene-pal l adi urn,
dluinyl-Eeiraraethylsiloxane-1,3-bis(2,6-diisopropylph
envl)imldazol-2-ylidene-palladiurn ("Pd- VTS-lPr") t'
t' r.yi` I  Pd-VTS.IPr  divi
nyl-teiramethylsioxane-1,3-bis
(2,6-diisopropylphenyl)midazol- 



2-yidene-pa;iaoiu m,
1,3-bis(2,6-dilsopropylphenyi)imidazol-2-ylidene-palla
dium dichloride ("Pd-01-IPr"), 1,3-
bis(2,6-diisopropyphenyl)imidazol-2-ylidene-palladium
diacetate ("Pd-CPAs-1Pr"), ally)-1,3-
bis(2,6-dlisopropylphenyl)imidazel-2-ylidene-palladium
chloride ("Pd-FBI-Cl-IPr") or a  compound of formula
4-3: PR) 20071025693 PC rtEP2006!`005395  JJ P ` ' r C
wherein R5 is 2,6-ddisopropylphenyl or
2,4,6-frimethypheny. [Pd-NQ-iPr]a, Pd-VTS-IPr,
Pd-Cl-lPr and Pd-A-Cl-!Pr are described in Organic
Letters, 4, 2229-2231, 2002 and in  SYNLETT, 275-278,
2005. The compound of formula A-3 is described in
Organic Letters, 5,  1479-1482, 2003. One palladium
complex compound or a mixture of palladium complex
compounds may be  used in the process according to the
invention. For formation of the palladium complex
compound, preference is given to the use, as
palladium precursor, of Palladium acetate, paladiurns
(dibenzylidene-acetone),, palladium
(dibenzylidene-acetone)2, palladium dichloride
solution or a mixture of palladium,
(dibenzylidene-acetone), and palladium
(tris-tort-butylphosphine)2. Special preference is
given to the use of palladium acetate or palladium
dichloride. At least one ligand is used for formation
of the palladium complex compound. Preference is given
to the use of palladium complex compounds which
comprise at least one  ligand selected from a
monodentate tertiary phosphene ligand, a bidentate
tertiary phosphene  ligand and an N-heterocyciic
carbene ligand. Preference is given to the use of
palladium complex compounds which comprise at least
one  ligand selected from an N-heterocyclic carbene
dgand, a rnonodentate tertiary phosphine  ligand and a
bidentate tertiary phosphene ligand which is selected
from a ferrocenyl  



biphosphine ligand, a binaphthy bisphosphine ligand
and an aminophosphine ligand.  Preference is given to
the use of palladium complex compounds which comprise
at least one  ligand selected from
tri-ferf-butyl-phosphene, P(tBu)3H3F4, P(oTol),,
P(Cy)3, P(tBu)GL3iPh,  P(Cy)2BiiPh, x-Phos,
P(tBu)(Adam)" Josiphos 1, racernic Josiphos 1,
Josiphos 2, racemic WO 2007/4125693 PCT;1 P2006/008398
11 Josiphos 2, dppt,
1,1'-bis(di-tent-butylphosphino)ferrocene,
R-1-[(S)-2-tdiphenyiphosphino)-
terrocenyl]ethyl-dicyclohexylphosphine, racemic
1-[2-(diphenylphosphino)ferrocenyl]ethyl-
dicyciohexylphosphine,
fA-1-((S)-2-(2`-diphenylphosphinophenyl]ferrocen,yl)et
hyl-di-ter<- butyiphosphine, BINAP, Tol-BINAP, racemic
Tol-BINAP. Xantphos, PCy2NMe2BiPh,  P(tBu)2NMe2BiPh,
1-Pr, -Ad and 1-Me, or a palladium complex compound of
formula A-3  wherein R5 is 2,6-diisopropylphenyl or
2,4,6-trmethylpheny. Preference is given to the use of
palladium complex compounds which comprise at east one
ligand selected from tri-tert-butyl-phosphine,
P(tBu)3HBF4, P(tBu)ZCiPh, P(Cy)2BiPh, x-Phos,
Josiphos 1, racemic Josiphos 1, Josiphos 2, racernic
Josiphos 2, PCyzNtafe,BIPh and -Pr.  Preference is
given to the use of palladium complex compounds which
comprise at east one  ligand selected from
tri-tent-butyl-phosphene, P(tBu)3HBF4, P(tBu),BPh,
P(Cy) BiPh, x-Phos,  PCy2NMe2BiPh and I-Pr. Preference
is given to the use of palladium complex compounds
which comprise at east one  ligand selected from
tri-ten butyl-phosphine, P(tBu);HBF4, PCy2NMe,BIPh and
I-Pr.  Preference is given to the use of palladium
complex compounds which comprise the ligand
tri-tert'-butyl-phosphine or P(tBu)3HBF4. Preference
is given to the use of palladium complex compounds
which comprise the ligand  PCy,N Me,BiPh. Preference
is given to the use of palladium complex compounds
which comprise the ligand  I-Pr. 



Preference is given to the use of palladium complex
compounds which comprise at least one  ligand selected
from Josiphos 1 and racemic Josiphos 1. Preference is
given to the use of palladium complex compounds which
comprise the ligand  racemic Josiphos 1, Palladium
complex compounds, palladium precursors and or ligands
are used in catalytic  amounts in the process
according to the invention. Palladium complex
compounds are used preferably in a ratio of from 1:10
to 1:10 000  relative to compounds of formula 11,
especially in a ratio of from 1:100 to 1:1000. WO
2007/025693 PCT/PP2006/008398  12 Palladium precursors
are used preferably in a ratio of from 1:10 to 1:10
000 relative to  compounds of formula II, especially
in a ratio of from 1:100 to 1:1000. Ligands are used
preferably in a ratio of from 1:10 to 1:10 000
relative to compounds of  formula II, especially in a
ratio of from 1:100 to 1:1000. In the reaction
according to the invention, preference is given to the
use, as compound of  formula Ili, of a compound of
formula III wherein R4 is hydrogen (benzylamine).
Compounds of formula III are preferably used in an
equimolar amount or in an excess  relative to
compounds of formula II. Suitable amounts of compounds
of formula III for this  reaction are, for example,
from 1 to 3 equivalents, especially from 1 to 2
equivalents.  Suitable bases are, for example,
alcoholates, e.g. sodium Pert-butanolate, potassium
tort  butanolate, sodium methanolate or sodium
ethanolate, or inorganic bases such as  carbonates,
e.g. K2CO3, Na2CO3 or Cs2CO3, hydroxides, e.g. NaOH or
KOH, or phosphates,  e.g. K3P04; preference is given
to alcoholates and special preference is given to
sodium terf- butanolate. When NaOH or KOH is used as
the base, a phase transfer catalyst such as, for
example,  cetyltrimethylammonium bromide may be used. 



Suitable amounts of base for this reaction are, for
example, from 1 to 3 equivalents,  especially from 1
to 2 equivalents. The reaction according to the
invention may be carried out in an inert solvent. In
one embodiment of the invention, the reaction
according to the invention is carried out in  an inert
solvent. Suitable solvents are, for example, a
compound of formula V (v),  wherein R is C1-CeaIkyl,
preferably methyl; dimethoxyethane; terf-butyl methyl
ether;  pentane; hexane; cyclohexane; tetrahydrofuran;
dioxane; toluene; xylene or  trimethylbenzenes such
as, for example, mesitylene; and also mixtures
thereof. A preferred  solvent is dimethoxyethane or
xylene. WO 201171025693 FCT/'EP2006/008390  In that
embodirrrent, the inert solvent is preferably
anhydrous. In a further embodiment of the invention,
the reaction is carried out without solvent. In that
embodiment, compounds of formula I are preferably used
in an excess relative to  compounds of formula It. The
reaction according to the invention is carried out at
ambient temperature or at elevated  temperature,
preferably in a temperature range from 50C to 180C,
especially in a  temperature range from 50C to 100C.
The reaction according to the invention may be carried
out at normal, elevated or reduced  pressure. in one
embodiment, the reaction according to the invention is
carried out at normal  pressure. The reaction time of
the reaction according to the invention is generally
from 1 to 48 hours,  preferably from 4 to 30 hours,
especially from 4 to 18 hours. The reaction according
to the invention may be carried out in an inert gas
atmosphere. For  example, nitrogen or argon is used as
inert gas. In one embodiment of the reaction according
to the invention, the reaction is carried out in a  



nitrogen atmosphere. Process stern bk A suitable
reducing agent for process step b) is, for example,
hydrogen in the presence of a  metal catayst. Amounts
of reducing agent suitable for this reaction are, for
example, from 1 to 5  equivalents, especially from 1
to 1.3 equivalents, Suitable metal catalysts are, for
example, palladium catalysts such as. for example,
palladium-on-carbon catalysts, or rhodium catalysts;
special preference is given to palladium  catalysts.
WO 200711025693 P("TiEP2006100 393  -14 Amounts of
metal catalyst suitable for this reaction are
catalytic amounts such as, for  example, from 0.001 to
0.5 equivalent, especially from 0.01 to 0.1
equivalent. This reaction is preferably carried out in
the presence of an inert solvent. Suitable solvents
are, for example, alcohols, e.g. methanol, ethanol,
propanol or isopropanol, or aprotic  solvents, e.g.
tetrahydrofuran, Pert` butyl methyl ether, dioxane,
ethyl acetate or  dimethoxyethane, and also mixtures
thereof; special preference is given to
tetrahydrofuran.  The temperatures are generally from
0C to 50C; preference is given to a range from 0C to
25C; special preference is given to carrying out this
reaction at ambient temperature. The reaction time for
this reaction is generally from 1 to 48 hours,
preferably from 1 to  6 hours. The reaction according
to the invention may be carried out at normal,
elevated or reduced  pressure. In one embodiment, the
reaction according to the invention is carried out at
normal  pressure. If suitable reaction conditions are
selected, the compound of formula IV obtained in
reaction  step a) can be directly reacted to form a
compound of formula I without isolating  



intermediates. The process according to the invention
is very especially suitable for the preparation of
compounds of formula l wherein R,, R2 and R3 are each
independently of the others  hydrogen or C1-C,alky, by
a) reaction of a compound of formula II, wherein A1,
A2 and R3 are each independently of the  others
hydrogen or CF-C,alkyl and X is chlorine, with
benzylamine in the presence of sodium  Teri-butanolate
and catalytic amounts of at least one palladium
complex compound, wherein  the palladium complex
compound comprises at least one ilgand selected from
tri-tert-butyl- phosphine. tri-tent-butyl-phosphoniurn
tetrafluoroborate, 2-dicycohexylphosphino-(N,Nl-
dimethyamino)-1,1'-biphenyl and
1,3-bis(2,6-diisopropylphenyl)imidazoiium chloride, to
form  a compound of formula IV, wherein R,, R-,, R,
and R4 are each independently of the others  hydrogen
or C;-C,alkyl, and WO 20071025693 PCT EP2006/00g395
-'15  b) conversion of the latter compound into the
compound of formula I using hydrogen in the  'presence
of a metal catalyst. Compounds of formula I wherein R,
is hydrogen or methyl and R2 and R, are hydrogen are
especially suitable for that embodiment. Compounds of
formula I wherein A1, A3 and R;, are hydrogen are very
especially suitable for  that embodiment. The
compounds of formula II wherein X is bromine are
generally known and can be prepared  according to the
processes described in WO 03/074491. The compounds of
formula I wherein Xis chlorine can be prepared in
analogous manner to  the processes described in WO
03/074491 for the corresponding compounds of formula
11  wherein Xis bromine. For example, the compound of
formula II wherein Rj, R2 and R3 are  hydrogen and X
is chlorine (compound no. 131) can be prepared as
shown in Reaction  



Scheme I and as explained by Examples Al-A3 which
follow: Scheme 2: Ch O \ it / r )%.  Y i N'A  Ca i:E
Ci  {51) f?reparflcii Exf rJ 1-1.eooratrati,=of ,3 (2
tPtl~srof?~QQyj ,,, c e1t?gr rt- 3op none: 67 g of 30
% sodium hydroxide solution are mixed with 350 ml of
water and 97.5 g (1.1 mol)  of cyclopropyl methyl
ketone and heated to 90C, with stirring. 143.5 g (1
mot) of 2-chloro- benzaldehyde are added dropwise to
the resulting mixture and stirring is carried out for
5 hours. During stirring, after 2 hours and after a
further 3 hours, 2 ml of cycioprcpyl methyl  ketone
are added on each occasion. After a total reaction
time of 6 hours, cooling to 50C is  carried out. The
reaction mixture is filtered and the phases are
separated. The organic phase  is concentrated. 188.6 g
of 3-(2-chlorophenyl)-1-cyclopropyl-propenone are
obtained in the  form of a yellow oil. 'H NMA (CDCl3):
0.95-1.04 (m, 2H); 1,16-1.23 (m, 2K); 2.29-2.37 (m,
11-1); 6.$3 (d, J=15 Hz);  7.27-7.35 (m, 2H);
7.40-7.47 (m, 1 K); 6.03 (d, J=15 Hz) WO 20071025693
PCPIEP20061008398  -16 Pre>; rNtsor E amt z;e A2: t
repa,ffion of 5-'e-cft_ loco i en ! 3 , e; o re !"d -d
dra-t K- pyrazole: 250 g of ethanol are added to 188.6
g of the 3-(2-chlorophenyl)-1-cyclopropyl-propenone (1
mol) prepared according to A1.53 g (1.05 mol) of
hydrazine hydrate are added dropwise  at 20C, with
stirring. The reaction mixture is stirred at 70C for 2
hours. The reaction mixture  is then cooled to 50C. A
mixture of 5.5 g of oxalic acid dehydrate (0.044 mol)
and 20 g of  



ethanol is added, whereupon a solid precipitates out.
The reaction mixture is cooled to 25C  and is filtered
through a sintered-glass suction filter and washed
with 50 g of ethanol. A  yellow filtrate is obtained,
which is concentrated by evaporation using a rotary
evaporator at  60C and down to 20 mbar to form a
yellow oil. 201.5 g of an isomeric mixture having the
main component
5-(2-chlorophenyl)-3-cyclopropyl-4,5-dihydro-1
H-pyrazole are obtained in  the form of a yellow oil.
Prey ra tj+,Et f xamole A3[ ynthof _9 2a2-eh,tnro he,1
f ~ievci nrr l k); To a solution of 50 g (0.36 mol) of
potassium carbonate in 600 g of ethylene glycol there
are  added at 190C, in the course of 2 hours, 201.5 g
of 5-(2-chlorophenyl)-3-cyclopropyl-4,5- dihydro-1
H-pyrazole, prepared as described under A2. Stirring
is then carried out for 2 hours  at 190C. The end of
the reaction is indicated by cessation of the
evolution of gas. The  reaction mixture is then cooled
to 100C, whereupon phase separation occurs and the
upper,  product phase is separated off. 158 g of
2-(2-chlorophenyl)bicyclopropyl are obtained as  crude
product, which may be further purified, for example by
distillation. 'H NMR (CDCI3): 0.0 - 1.13 (m, 8H);
1.95-2.02 (m, 0.63H, trans isomer) and 2.14-2.22 (m,
0.37H, cis isomer); 6.88-6.94 (m); 7.05-7.24 (m);
7.31-7.42 (m) Palladium complex compounds, palladium
precursors and ligands as used in process  step (a)
are generally known and, for the most part,
commercially available. The compounds of formula IV
are valuable intermediates for the preparation of
compounds  of formula I and have been developed
specifically for the present process according to the
invention. The present invention accordingly relates
also thereto. The present invention will be explained
in greater detail using the following Examples: WO
2007/025693 PCT/EP2006/0{hS398   17-Example PI:
Preparation of
benzyd2:bi2velooroovl-2-yl-phenvllamine: 3 g of
2-(2-chlorophenyl)bicyclopropyl (15.6 nano, transtcis
ratio of about 2:1), 2.5 g of  



benzylamine (23.4 mmol), 2.4 g of sodium
tent-butanolate (25 mmol), 35 mg of Pd() acetate
(0.16 mmol) and 60 mg of
R(-)-di-tent-buty+l-[1-[(3)-2-(dicycohexy@phosphanyl)-
ferrocenyl]ethyl]phosphine (0.11 mmol) are dissolved
in 30 ml of d`rnethoxyethane. The  reaction mixture is
heated to the reflux temperature of the solvent and is
stirred for 24 hours.  After cooling, ethyl acetate is
added and the organic phase is washed with water. The
solvent is removed using a water jet vacuum and the
residue is dried. The product is purified  by column
chromatography on silica gel (eluant: ethyl
acetate/hexane 1:15). 3,53 g of
benzyl(2-bicyclopropy-2-yl-phenyl)amine (87 % of
theory) are obtained in the form of a  brown oil
(traniers ratio of about 2:1). Examp_I_e
P2:.Preparation of
benzyal(2-bicyclopropyl-2-y-phenyl)amine: 3,7 g of
2-(2-bromophenyi)bicyclopropyl (15.6 mmol, transrcis
ratio of about 3:1), 2.0 g of  benzylamine (13.7
mn:o), 2.1 g of sodium tent-butanclate (21.8 mmol),
3.5 ring of Pd(III,  acetate (0.016 mmol) and 3.6 mg
of R(-)-di-test
butyl-[1-[(S)-2-(dicyc@ohexylphosphanyl)-
ferrocenyl]ethyljphosphine (0.016 mmol) are dissolved
in 30 ml of dimethoxyethane. The  reaction mixture is
heated to 70C and stirred for 24 hours. After cooling,
ethyl acetate is  added. The organic phase is washed
with water. The solvent is removed using a water jet
vacuum and the residue is dried. The product is
purified by column chromatography on silica  gel
(eluant: ethyl acetate/hexane 1:15). 3.47 g of
benzyl(2-bicyclopropyl-2-y-phenyl)amine  (84 % of
theory) are obtained in the form of a brown oil
(transfcis ratio of about 3:1).
E_x__amp__e_P3:_Preparation of 2-b
cyclopropyi-2-yf-i~henylamine: 1 g of
benzyi(2-bicyclopropyl-2-yl-pheny)amine (3,3 mmol,
trans/'cis ratio of about 3:1) is  dissolved in 15 ml
of absolute tetrahydrofuran. Then 50 mg of Pd (5 %) on
activated carbon  are added. Hydrogenation is then
carried out, with stirring, for 1 hour at room
temperature.  After completion of the reaction, the
catalyst is filtered off and the solvent is removed
using a  water jet vacuum. The product is purified by
chromatography on silica gel (euant: ethyl
acetate/hexane 1/15). 0.61 g of
2-bicyclopropyl-2-yphenyiamine (92 of theory) is
obtained  



in the form of a brownish liquid (trans'cis ratio of
about 3:1). Using the above Examples, the following
compounds of formula  can be prepared: W3 2007/'02569
P Ti P 2006I110A:i43  Table 1: Compounds of formula I
Pig  x -- ----------------- Comp no R, A2 Rs  Al i H H
H  A? CHs H H g - ------------ AS H CFI3 H  A4 H H CH3
------- - --- CF13 CH3 H  A6 CHa H Chi,  r A7 H CH Ct!
L .................. A8 CH3 CH @'@ CHs The following
compounds of formula i are suitable for use in the
process according to the  invention; Table 2,
Compounds of formula 11 A,, Ha  IR, x R, R2 R3  BI 



-------------  H H  62 CI CH3 B3 H iFis H  B4 C,I H H
CFE3 WC 420071025693 PC JEP2006/008398  19- - -- - ---
- --------------- Comp no, X A, Flt B3 B5 Ci C;H3 CH3
H i  136 CE CH3 H CH3  B7 Cl H CH3 CH3  68 Cl _  CH3
CH3 CH3 B9 Br E H " ..,.. H  B10 Br CH H  3~B19 ~r Hmm
CH3 H 612 Br H f CH E313 Br CH3= OH3 H  B14 far CH3 H
CH3  - - -- -- ------------------ B15 Br H CH3 OH3
",, B16 Br :,......... ,,,..,,_ f CH3 CH,-4 CH3
Suitable intermediates for the preparation of
compounds of formula I are described in  Table 3: 



Table 3: Intermediates of formula IV t"TJ (IV)
---------------------- ------ Comp no 6t, B2 6t3 B4 C1
H H H  C2 CH3 H H H  CH3 H H " , --------- --,,,  s
------ H I C5 CH3 CH3 H H   Cb CH3 H CH3 .....,,,,,.
- - -------- ------ - - WO 2E007/025693
PCT/E22006/008398  20 etxrp gas- Ft~ 3 ~~ Ia Ct I3 W ~
~H3~WH  s.8} c . H3 OH3 f. C &-l  09 H H H OH3  C-10
~3   tl r'i3  012 H H IH3 CH3  As a result of the
provision of the present invention, it is possible to
amEnate ortho bicyclopropyl-substituted halobenzenes
in high yields and with little outlay. The starting
compounds of the process of the present invention are
distinguished by being  



readily accessible and easily handled and, in
addition, they are economically priced. In a preferred
embodiment of the process according to the invention,
the palladium used in  the process is recycled. This
embodiment constitutes a variant of the process
according to  the invention which is especially
interesting from an economic point of view. In a
preferred embodiment of the invention, compounds of
formula II wherein X is chlorine  are used. The
starting compounds of this preferred embodiment of the
process of the  invention are. distinguished by being
especially readily accessible and by their especially
economical price. This embodiment accordingly
constitutes a variant of the process of the  process
according to the invention which is especially
interesting from an economic point of  view. It is
known, however, that, under the conditions of
palladiu,rn-catalysed cross-coupling, this  class of
starting compounds, the deactivated chlorobenzene
substrates, are especially  difficult to aminate
because of the extremely low reactivity of the
chlorine leaving group,  compared to deactivated
bromobenzene substrates. In addition, the yield is
generally further reduced when using a primary
alkylamine  nucleophile having a hydrogen atom in the
13 position such as, for example, the compounds  of
formula M. This is due, firstly, to the subsidiary
reaction of 0 elimination within the  alkylamine
nucleophile to form the !mine, an unsubstituted aryl
being formed from the oral WO 20071025693 PCT;
EP20061008398  21 halide substrate, Secondly, when
using primary amine nuceophies it is also necessary to
take into account the follow-on reaction of further
amination to the secondary arylamine,  which can
reduce the yield of the desired primary arylamines.
The amrnaticn of deactivated, electron-rich
chlorobenzene substrates with primary  alkylamine
nucleophiles which have a hydrogen atom in the P
position is therefore regarded  as being extremely
difficult because of the reduced reactivity and
because of the subsidiary  



and follow-on reactions. Those difficulties are
pointed out, for example, in the above- mentioned
summary articles. It has been found, surprisingly,
that palladium complex compounds having at least one
ligand  selected from an fit-heterocyclic carbene
igand, a monodentate tertiary phosphine ligand and  a
bidentate tertiary phosphine ligand which is selected
from a ferrocenyl biphosphine ligand  and an
aminophosphine ligand are especially suitable for the
amination of compounds of  formula 1 wherein X is
chlorine. For that reason, for the formation of the
palladium complex compound preference is given to  the
use of at least one ligand selected from an
N-heterocyclic carbene ligand, a monodentate  tertiary
phosphine ligand and a bidentate tertiary phosphine
ligand which is selected from a  ferrocenyl
biphosphine ligand and an aminophosphine ligand.
Preference is given to the use of palladium complex
compounds which comprise at least one  ligand selected
from tri-lert-butyl-phosphine, P(tBu)3HHBF4, P(tBu)
BiPh, P(Cy)2BiPh, x-Phos,  Josiphos 1, racemic
Josiphos 1, Josiphos 2, racemic Josiphos 2. PCy2N!Vle2
iPh and I-Pr.  Tables 4 and 5 describe yields of the
arnination reaction of chlorobenzenes. Table 4: Yields
of the amination reaction of chlorobenzenes A mixture
of 100 mg of 2-(2-chlorophenyllbicycopropyl (0.5
mmol), 0.095 m! of benzylamine  (0.78 nimol), 8 mg of
sodium Feet-butanolate (0.83 mmol), 1.2 mg of Pd(H)
acetate (0.005 mmol, 1 mol %) and 0.0035 mmol (0.69
mol ,%) of ligand is prepared. 3 ml of
dimethoxyethane are added and stirring is carried out
at 90C for 16 hours. After cooling,  2.5 ml of ethyl
acetate and 3 ml of water are added and the organic
phase is extracted. The WI) 20(M"25693
PCTIPP2006/008398  -22 identity of the reaction
product benzrjl(2-bi(.yalopropyl-2-yl-phenyl)amne and
its yield are  determined by means of gas
chromatography. Palladium precursor eased %6 Ligand j
mol % Yield  



PdtaJAc)2 1 P(ti6u}iH>3~,~ 0 63 86 "  Pd(OAc)2 1
P(tBu)2BIPh I 0.69 86%  Pd(C..... 1 -Phan 0.69
Pd(OAc)2 I Jasiphos 1 0.69 92% . Pd(OAc)z ~osiphos 2
0.69 90%  Pd(OAc)? I--__ PCy2NMe2BiPh 0.69 98%  t "
Pd(CYAa2 1 ------------------ I -Pr 0.69 96%
--------------------- - - - - - ------ ( able 5_
Yields of the amination reaction of chlorobenzenes A
mixture of 100 mg of 2-(2-chloropheny)bicyclopropyl
(0.5 mmol), 0.085 ml of benzylamine  (0,78 mmol), 8 mg
of sodium tert-butanolate (0.83 mmcl) and palladium
complex compound  in the desired palladium complex
compound concentration is produced. The palladium
complex compounds are prepared using processes known
from the literature and are added  as already formed
palladium complex compounds directly to the reaction
mixture. 3 ml of  dimethoxyethane are added and
stirring is carried out at 90C for 16 hours. After
cooling,  2.5 ml of ethyl acetate and 3 m of water are
added and the organic phase is extracted. The
identity of the reaction product
benzyl(2-bicyclopropyl-2-yl-phenyl)amine and its yield
are  determined by means of gas chromatography.
Palladium complex compound M01 % Yield
Pd-Al-Ci-(l-Pr) 1 96 ! --- -- Pd-VTS (l-Pr) ; 1 98 ru
j T [t'd hlr-l Pr]x 97 ,a  [Pd NQ-i-Pr]t E1.4 95% In
an especially preferred embodiment of the invention,
there are used palladium complex  



compounds having at least one ligand selected from an
hl-heterocyclic carbene ligand, a  monodentate
tertiary phosphine  Band and a bidentate
aminophosphine ligand. WO 20071025693
PICTJE?2006/90399  -23 In this especially preferred
embodiment of the invention, compounds of formula II
wherein X  is chlorine can be reacted with small
amounts of palladium complex compounds whilst
maintaining high yields. As a result, the costs for
the catalyst are substantially reduced. This
embodiment accordingly constitutes a variant of the
process according to the invention which  is very
especially interesting from an economic point of view.
This especially preferred embodiment of the present
invention makes it possible to use  ligands in a ratio
of from 1:10 000 to 1:200 relative to compounds of
formula II (or from  0.01 mol % to 0.5 mol % in
relation to compounds of formula 11), whilst
maintaining high  yields. In Angewandte Chemie
International Edition, 44, 1371-1375, 2005, it is
described that  Josiphos 1 is suitable as a ligand for
reactions of ortho-methyl-substituted chlorobenzenes,
using the ligand in a range of from 1:1000 to 1:10 000
relative to compounds of formula II.  Yields of 97 %
when using Josiphos 1 in a ratio of 1:1000 relative to
compounds of formula 11  and of 98 % when using
Josiphos 1 in a ratio of 1:10 000 are described
therein. The  mentioned reactions were carried out in
a glovebox under a nitrogen atmosphere. A reaction  in
a glovebox points to extremely sensitive
reactants/catalysts. For large-scale production
operations, as are generally necessary in
agrochemistry, glovebox processes do not  constitute
economically viable preparation processes. It was
moreover found that this property of the Iigand
Josiphos 1 which was found in the  glovebox process
cannot be readily transferred from the
ortho-methyl-substituted  chlorobenzenes to
ortho-bicyclopropy-substituted chlorobenzenes, Instead
it was found,  when using Josiphos 1, even at amounts
of ligand of 1:700 relative to compounds of  



formula 11, that the yield is reduced to 39 % (see
Table 6). Similar yields were also found  when using
Josiphos 2. It has been found, surprisingly, that some
palladium complex compounds are especially  suitable
for this embodiment of the present invention (see
Tables 6 and 7). Table 6: Amination reaction yields
with a reduced amount of Iigand A mixture of 100 mg of
2-(2-chlorophenyl)bicyclopropyl (0.5 mmol), 0.085 ml
of benzylamine  (0.78 mmol), 8 mg of sodium
tent-butanolate (0.83 mmol), 0.24 mg of Pd(Il) acetate
W O 2007/025693 PCT/E2006,'008398  -24 (0.001 mmol,
0.2 mol %) and 0.0007 mmo (0.14 mcl %) of ligand is
produced. 3 ml of  dimethoxyethane are added and
stirring is carried out at 90C for 16 hours. After
cooling,  2.5 ml of ethyl acetate and 3 rn of water
are added and the organic phase is extracted. The
identity of the reaction product
benzyl(2-bicyclopropyl-2..y-phenyl)amino and its yield
are  determined by means of gas chromatography.
Palladium precursor rn~I (a Llgand m'fleld
------------- - -------------- P5A ). Q 2 PCy2NMo Bh
81 ----.  PdQAc t3 2 Jhog t39 c EE p Pd OAc) 0. Josi
hos 2 ll 1 t 1 28 ;  Table 7: Amination reaction
yields with a reduced amount of ligand A mixture of
100 rtr:g of 2-(2-chorophenyl)bicyciopropyl (0.5
mmcl), 0.085 ml of benzylamine  (0.78 mmol), 8 mg of
sodium tart-butanc':ate (0.83 rnmo) and palladium
complex compound  in the desired palladium complex
compound concentration is produced. The palladium
complex compounds are prepared using processes known
from the literature and are added  



as already formed palladium complex compounds directly
to the reaction mixture. 3 mi of  dimethoxyethane are
added and stirring is carried out at 90C for 16 hours.
After cooling,  2.5 ml of ethyl acetate and 3 ml of
water are added and the organic phase is extracted.
The  identity of the reaction product
benzyl(2-bicyclopropyl-2-yl-phenvl)amins and its yield
are  determined by means of gas chromatography.
f~atladlurrt complex compound mol % 'Wild  [Pd f l~
Pr], Cl.y 90 % Preference is given to the use of
palladium complex compounds which comprise at least
one  ligand selected from tri-tart-butyl-phosphine,
P(tBu)3HBF4, PCy2NMe2BiPh and 1-Pr.  Preference is
given to the use of palladium complex compounds which
comprise at least one  ligand selected from
PCy2NMe2BiPh and I-Pr. Preference is given to the use
of palladium complex compounds which comprise the
ligand  tri-tert-butyl-phosphine or P(tBu),31-H1EF,.
WO 200?1025693 PCT;Ef2006/008398  _25_ Preference is
given to the use of palladium complex compounds which
comprise the Iigand  PCy2NMe2BBiPh. Preference is
given to the use of palladium complex compounds which
comprise the ligand  i-Pr. Preference is given to the
use of a compound selected from Pd-Al-0:1-1-Pr,
Pd-VTS-I-Pr and  [Pd-NQ-1-Pr)., as palladium complex
compound. Preference is given to the use of
[Pd-NQ-I-Pr]2 or Pd-VTS-(I-Pr) as palladium complex
compound. Preference is given to the use of
[Pd-NQ-I-Pr]2 as palladium complex compound. In this
especially preferred embodiment, iigands are used
preferably in a ratio of from 1:10 010 to 1:200
relative to compounds of formula 11, especially in a
ratio of from 1:1000 to  



1:200 and very especially in a ratio of from 1:700 to
1:500. The ortho-bicycopropyl-substituted anilines
prepared by the process according to the  invention
may be used in the preparation of fungicides such as
are described, for example, in  WO 03!074431. In the
course of preparation of an aniline of formula I
wherein R1, R2 and A3  are hydrogen (compound no. Al),
using the process according to the invention, the by-
products of formula IA (compound no. Cl) and of
formula lB may be formed and may  accordingly also be
present in certain amounts in the form of impurities
in the desired final  product: 77  G.S "T' Nll~  trZ
E~ By-product IA is formed on carrying out reaction
step a); by-product ltd may be formed on  carrying out
reaction step b). When an aniline no. Al prepared
according to the invention is used in the preparation
of the  fungicide IC by methods such as are described,
'or examp e, in WO 0' V074491, the :mpur:t'e:s 1CO and
6w  may therefore h^s :resent in the desired fungickle
of ion-now IQ II iE ! Carl  J EE7 i~. f . A p trceas
fur the t ; paratic , c: a Comp Ufld o? for  u a !
L[7:  ^,h rcan P R a d h,~ "re e,:. ;'r3 rode(, C
enft1 o th - othe -s hydr00 1 ~ r l-i`Y. 1okyi1 a)
eadhIl a r'thnpmind of orrn ,l< If 



when. n 2., R and R we as t f ned for forma a -d ) ;
yrnm-hie r c: ili 4?Su?,  o f: rrruh; f H . 1'r X~r
l7ff j,  wherein Rio:. hydrogen or C,-C,4aHKy, i the
these. ce of a h so And 1ti...,rr. arnsurlft of it
feast one paUaC' u , corn] :en  ...d"S+: a.; ... tt,
fi?.i a cornp ;uArx. of forrrtiria A 1 (IV): wherein
R;, R2 and R, are as defined for formula I and R, is
as defined far forrnula hi; ;.rr;d  b) convertrng that
compound; using a reducing age;-lt, into the compound
Cr fforr, ula-1. :'.:"5 process according h:o ciait~t
1, wherein \ Is ohlor: re, A pros ss according to chin
2, wherein the p lladium complex compound comprises al
least one ;i,gand selected from a monode'ntate SE'>ta
J phosphine iig;--wd a hiclentate, tert pry  phosphine
ligand and an N- etarocyrli d irhone ligand. 4. A
process acccrdlnp to claim 2, wherein the. }>af6
:sir-rr, comp ex compound eornprlses at  tan gy one
Iigend selected ifom fd--tort-butyl- host hine t'i-(E;
ri-tj rit`f l-iii or.p t(1;1i43?'n tear
:ffuoroF,orate, ris-oitho-tolykphesphine, ifs -s
ydohexyl-phosphine, 2-d's,iert. butyl_ phosph
ino--1,1'_bisphon,:yl, 2-dieycohexylphosphino-'
4',ii'_trf;;:?>prr.rpyl--1,1'--hi<sphenyl, R -~-dL
f-hu{  '-: S}-'>(,dic"rloh8x,h hos, hkn)tf;f rroc=m;
l'r' fr l r1 cs >};irrt , rooen)ic d's-! ?r#-auf, i_
r E s r ~- 7 I I 6 ~  (1-(2-{:aicyclohaxylphos.phinyf;
;rerrocanyl]ethy ph,o pi' ne: (R)- --( S'r
2-(dLtett-butyi phosphino)f r- cent')eUty; dnorlho
tohylp ~osahine, racernht (1 (di--t. r1 bulpl-phn_ sph
no - f+?rrcrany}etlrrl-t.i-c?ttt -tcifyfpl-}~sf.:~tac,
>,, a3s;.ip:aeny;pr s~ hina)f=' -+,:.e~_:,
1,1'-l,?ctrl:-tc~rt- buty;phosphiro)ierr cene, R-1
w(S)-.-'-(rtt:henylphosph;
ino)ter'toceayJethtLdreyclohexyE  phosphine, racemnic
1_[2-(dipheryipl
osrNino)terrocenyl)cthy!-die:y'cEr>fic>:x i 1;
:::spl-iinc, 2,2 '- bie.(diph nyI il'urspi-tino)-1,"1'
binaphthyl, R-(+ -2.2'-h r(f>.-pdo' iphosphino
-1,V-binlaphihvf,  



racrui c 2,2'-r_pis(d-p-tc',Iylp ,osphno)-'1, "h naph
hyl, 9;9 .timethyl-4,5-bls dhphenyi-
phosa:Iiro)xarrthne 2 dtcyc,lo ex}~iphosp-hino-(N.tai
u 7:otl i';<irnino) I,1cNiphierivi, 1,:i_  ~u{),n
r:Ih_o rnp~/ ,hr n,~lrrrli la~ohurrt ch o do. I, bs
l-ate nr:ar: [ ~~n.i-.zoLv,,_ chloride, err hutyF-h 1
adarn t Itylphcs,p-- e, R_ (}S) _ (2 di heryll?l
Iosphiropheny )fer ac enyl)ehyl- d - re '.aril, ~.;
1r,hlnr:, : di-t wii-u[vipti apf :rto (f d-ciirricf~;
la iirio' 1,  -ir!pl-i n, l-end 1,3- bis(2.U -mo hylp
envFti tida_>ol.um chloric e or'whe ein the p liad
ur.., compkrx compo_ nd is a 29- ,Ems. i j Ct la
wherein R is 2 6-drlsopropyphenyl or 2,q., ?
tt"krnetfayipkaeny.l 5. A process occorliirig to clan
2, i^;}1@r iri taie peMMMadlonn c.om leex compound
comprises at  least one Upend selected from
irkei1-b!atyf-ptaos}ah rye, tr- ert-h utry;-phosp
(ukil m  tetrarhiorrak;orate,?-,dicyc:fotacxyljl os;
?f?inn- ;,pV-dimcth,Ian; r:o?-',"i'; i al: r.ll and
i,3- bis(2;8'dHsnnrpjlj/!j]'1en jl)Frnidazothjr l
chloride, -ci. A process wordingto Win 2, "Martin the
p lladn ni complex cop.-:poarad . oraprises at  :ast
one. igand selected from <>.-li~Yclette xylplt nnino.(
.,~-nim2t yfa ninoj= pP:rrr1yI  arid 1.3-bi et-4crirr.
7. A process according to claim 2, wherein The
paliadiurn coi:idiex compound co m'.prlseS at  least
1.:a- i (:?, -diisaprnl y;ikaeardl;irli;faze;ium
chlonbe. A process r:cU;. rC ttt3. to C(3 n7 5, :_
l".felll 4k?u t} rile3..lUf R ::ter npex compound is a
Ci)7Y1f >Etf selected from e aphthoq!air"
na-1,3-.ai.=,f dihsr%pr{;pyl>h enyl ir:aici :zos <'
yli er:t:-r alfadiatn,,  divinyi-tetran-ic;flf vls
lsxane4,3-ass 2,0-diisopropylpP:enyf,irnid; ch2-ylic
rie-paliadium. 1, ?- is,2; - t"sis >prc } Iria?: ylj
n!<lrrzof..2.,rl6:ienr=-pailr,:?9c:;r: dichloride and
c nsoprti oy'ipher9 /i}Imi,a t_..-<-yil(~ene-pnhisdi
lm (1i21.^,eiet:e. f - A ,>rOGe acc;r,rdip to Clam 5,
wherein tzar palladium complex cnr'-t`Oein'.t is
~:aphlborln_rort:~-i,3e; t",6-fjiisorro
ylhhcir~rO:rnr:! 2..y(i}:.r a-plk_ 1u;~i. 



10. A process according to c:aii 7, wherein the iignnd
is used il' a ratio or'fforn l!.01 171, i';:n EC  0.5
r-aol% in rebbo-r to the compound of Forrnuhi ir. i1.
A Canoo~un-d of formula IV 30  r~  rdhere4h ~. R2, i3
and R,: are each [ndependenVy of the others hydrogen
or G "~ A compound of iormtha ill accord:ni; to c:
airn 31, wherein -P,{ ~s hydro jeer. 


