A process for the palladiumcatal yzed coupling of

term nal al kynes with heteroaryl tosylates and
whedoenampy|l benzenesul fonates Field of the | nvReI/EPIV08/004928

The present invention relates to a process for the

regi osel ective synthesis of conmpounds of the fornula

(I'), wherein DJ and W have the neani ngs i ndicated

bel ow and which are useful as internediates for the

repar ati on of val uabl e pharmaceyti cal | ctive,
A profat G P REAGHREIROURIES Ph RN o RFES Fith heteroary
tosylah8Y B HeRerbBhAbehzERedilfuite¢i ent and gener al
pal [ 'adi um cat’al yzed, regi osel ective process for the
preparation of a wide variety, of nmultifunctionally
. Supstituted aromatic heteroaryl-1 -al kynes of the
Field Pﬁ&\%}(‘ge?ﬁ‘in starting fromaromatic heteroaryl
tosyl ates and termi nal al kynes. Heteroaryl-1 -al kynes

play an inportant role as key synthetic internediates.
The presenitinventipnoelates taplpyaeesmiosthe mgioseleetingisyntbesisfof

I o,sel ectively react with various
compép@% gt% ﬁ%é@uiﬁ(lﬁucl eophiles with or wthout
sat al yti c assi stance of acids or bases or transition
atal is well known to those skilled in the art. Thus,
P eroaryl -1 -al kynes are val uabl e synthetic
gksors for a widp vari ety of other conpound

cl as ,JL' for exanple heteroaromati c anal ogues of
i ndol es, “benzof uranes, benzot hi ophenes, i soqui nolines,

whergii B nd, PR e ek PRAEEP BE R FF fllich 8 BSetui as
internfdti EBTONER FreparRiHPoNBILASe pharmaddetficdlly active ingredients.
heteroaryl -1 -al kynes are well known as

phar maceutically active ingredients and several

t the activity on a variety of
BaCK%ﬂSgﬂégo?gg?“t'aEri géf's, as well as the fact that several
The pheseattdaveritioh reldtéy teanafficient atel géograk palladiumr-eatalyzed,
ket ed d J B. ito,, T. J. P P

regoqTaiRe oS the Flebiradon o roside arity, Al Afitfanghonaly

B ol A r | % . f .
subsiffitedargfiatiietergnit 1 pATHES of cMoruid B 5ty fom, aromatic
heterdaryltosigaitels acdtermial alkyhes.est. Drugs 2001 , 2, 68-71

HeterpanisJaalkmes Riayin Safiint rols ekianinglic inieialds, The abilty
of theTéH%\g@ﬁf&&& of fhte e fRtd KRG forrulaNae -sefdi@ively2@aet with.various
1080-1 1007)

electrophiles or nucleophiles with or without catalytic assistance of acids or bases or

transition metal is well known to those skilled in the art. Thus, heteroaryl-1-alkynes are
valuable synthetic precursors for a wide variety of other compound classes, like for
example heteroaromatic analogues of indoles, benzofuranes, benzothiophenes,
isoquinolines, N-oxide isoquinolines, acetophenones, benzoic acids, heteroaryl-
alkenyls, naphthalenes, cinnolines, chromenones and isocoumarins. In addition,
heteroaryl-1-alkynes are well known as pharmaceutically active ingredients and
several reports document the activity on a variety of biological targets, as well as the
fact that several heteroaryl-1-alkynes are in development or are marketed as drugs (J
B. G. Czito, T. J. Hong, D. P. Cohen, W. P. Petros, D. S. Tyler, T. N. Pappas, D. L. Yu,
C. G. Lee, A. C. Lockhart, M. A. Morse, N. Fernando, H. |I. Hurwitz, Cancer Invest.



10

15

20

25

30

The use of heteroaryl-1-al kynes is of course not

limted to the above-nenti oned pharnaceuti ca
wa@ppbioembd on. For exanple it is well known thaPCT/EP2008/004928

het er oaryl - 1- al kynes can be useful in agricultura

applications like for exanple as herbicides,

fungi ci des, nenmaticidals, parasiticides, insecticides,

acaricides and arthropodicides. In addition they are

used as di agnostjc agents, liquid c s a in
2006, 24 $nbts). ARG, Cris- Ot evest Pusas 2951 2. 7T g Iso, E.
: r ptqt el -1-pl . t hhi
GraikBERE! AT, UrieWEkiZ) DRvIC, N, (40ers, KOB).LIHiSoh STsanker, B. L.
Roth, Wt Weeckrhaetehel 6 .déozikowski, § dedl Chem. @006, ¢ $080-1180.)

The st PBTRroBRAIeRIeYBFS e foas AP} aoe g d8e BBRFFigptioned

pharmiEddBieal AsHIRatIBRT PECExaPRE EIOREN knb\whitHEt Kéteroaryl-1-alkynes can
heteroaryl triflate and an organonetalic al kyne

be useful i agriculfusal aprlieptiensliike fastexample astherbididgss fungicides,

nemaigBRL paali it PR B E-P 300 AREb ARG ies' I gaciton
they #tBlusedadd diaﬁﬁ@ﬂﬁf agontealiqhidl 2egbtak e nQsdlymees.of an

heteroaryl halide or heteroaryl triflate and a
Amongathersynthieticaepedpiie fen the rgparationmfhatemany-1-alkynes, the

s ESBPEBNReA A b ARSI RO T o ag g psteroary
and tie@akkihe ehoiety isfbyfar eiearost cdmnadily ised stiategy. tForithisadurpose
al kynes can be used w thout prior transformti %g into

numeggLsirgasitioR Mmatakcatalrod aross-coiing methpdqlegigs between a
heter@%rggﬁiﬂ‘dec@rt h%’tﬁﬁoé}g’l t;rihtshes&gkﬁ’gﬂsd?béﬁoﬁ'\%%fc' é?g)(réé [Molving for

ng partners o e al kyne“conponent
examplet diso@te inico tin desronheopperaant silrcom spesiembaveobeen developed. In

conrg S e bk 38 e S0 Bt co catayzea

cross@db%ﬁiﬁ{; R ah et aPy Hllifle!drAdi&daiy tiftate R hof-metalated
i mno-Tosylates or” enol -tosylates (P. Jones et al.

termirtad aligyinedas prexoiosors K55 orgsgeshgagpupling”) (hasdurngd odkig. be one of the

MM ST R e

alkyné€ asihi O tertindl dikasodarabe ikl aithout prior transformation into an
4-tosh{I - 6-met hyl - 2H pyran- 2-one catal yzed by a zeolite
organomialic darivatiMeer ogenous pal | adi um cat al yst was

. T D . | . '
Despfl i 68 ghiits s PbIiicrl Gte Sordiesira rEBttiors ¥k Boupling
partnésadf bthé @aiiyineccdmpenarstrare -hetedoeyyl ésdidés t etefaarglibramides and
more ?ggentﬁ/ also heteroaryl chlorides and heteroaryl triflates. All described

Sonogashira couplings involving tosylates are limited to non-aromatic imino-tosylates
or enol-tosylates (P. Jones et al. Tetrahedron 2002, 58, 9973-9981; X. Li et al. Org.
Lett. 2005, 7, 4919-4922; J. Wu et al. J. Org. Chem. 2001, 66, 3642). A further
Sonogashira coupling reaction with the non-aromatic 4-tosyl-6-methyl-2H-pyran-2-one
catalyzed by a zeolite supported, heterogenous palladium-catalyst was disclosed by L.
Djakovitch and P. Rollet (Adv. Synth. Catal.; 2004, 346, 1782-1792).

It has now been found that aromatic heteroaryl-1-alkynes of the formula | can be
prepared using heteroaryl-tosylates. The object is achieved by a homogenous
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prepared using heteroaryl-tosylates. The object is
achi eved by a honbgenouspal | adi um cat al yzed
W@EWoheFshi ra reacti on using aromatic PCT/EP2008/004928

het eroaryl -tosyl ates and te¥ym nal al kynes in the

presence of a base, a ligand and a protic solvent. The

use of heteroaryl tosylates or heteroaryl

benzensul fonat e derivatives offers various advant ages

over the use of heteroaryl triflates or heteroary
palladiumegatalyged Sonegashisa sea¢tion ysing aremaly hﬁé%’@?MéOfE)ﬂétes and

termifi AR oG8 eI dhlBase Mo AR ollEsoNaRE

The e dficderoxeyltesylatescarteicaoy tiehz‘elmeulﬁorgdtb)derwaut/ey effers
noi sture sensitive and_expensive Tf 20

varioyeadyantages pvenhenissat hetesraryt tﬂﬂﬁtﬁ%& '&temv' nonaflates. They
are e%% y;%r%%ag?‘ed Egrréél?fnﬁntﬁ %cltrré%gpﬁgt”g ﬁ')ﬁ%d?%ﬁ{ P840 or TosCl, which

es ar I ne so

are swbmliméwe{]nglwmdcaasyttomande salnd cafagammeduar@e scale, in
Mor eover heteroaryl tosylates are.less, reactive n
compREBER YA Niohiy Teactive JARISITE Sensitivecad feég%"%v%ﬁg&?ef TiCl,

requilgéroq"@ml"?éj fQFﬁJ it bEtHe I?&éﬁﬁﬁypt)ﬁﬂ&@se Fuﬁheﬁhb% tRE P Ating

entsr superior st enabl es 't hose
hetereaty$ tasylates tice péienihighly afystaltinel sbydsv ampilﬁ‘;yng shbseguent
o I 30, MBS e BT b B M8 el pap peteroary

tnflaté@éﬁbf ard ehdrefort 1684 glonetdaidweanted H mym@cre@wa?é%y water or other
her synthetic transformations and then final

pfOtiOf&fd\tentShEhﬁétJEEWr stebiligsonalples glnmsubstaat@@ﬁa)mmw wnaffected by

v, R ARG G0 o B B SR t o

early Rédde2dh & QYﬁmteaisyaﬁﬁﬂtd?@aW tmtd@lybmyfu@effecmmhrwgh various
heter oary tosylates of the fornula with ter

othergyrihatis transferaatignsangd fhen fvra?l\yrtepss?et tQPdl?é?"O@fYr?tOSY'ate group in
aSo a%rh%rcﬁb%slc @‘Mw 9 pnformula I ‘and thus provides a

synt I C rou a good tinme- and cost
effectlveness The advant ages of the present invention
is a process for the preparation of conpounds of
Summg ‘p the)inveplian catalytic, mld and general reaction

The ;ﬂ%gghltlh%‘ntﬁdﬁ pl‘gWEie%Vé‘r‘i Bﬁﬁﬁiéwt‘HnoGh%bPéHé@éj alladlum catalyzed

teroary - ynes he eteroarg tos ates of the
couplirgy pmcessﬁoraar@nmEu hetecoatyl tosyladess o ﬂé\leyfonbua hh amithdterminal

oy A S0 RSB s RSB AR A B fomue 1 ana

thus bfﬂvﬁié%e@' inahvesyntHéttSrouté Yithr #6648 tinfe-\eidy cddtrefaRtiveness.
cost-effective. Mreover the reaction conditions are

The aduanéadas ef thetpiesemyipyentiaiigea process for the preparation of compounds
of formula | under catalytic, mild and general reaction condition for the synthesis of

substituted heteroaryl-1-alkynes. The heteroaryl tosylates of the formula Il are easily
and inexpensively obtainable from the corresponding phenols and are stable and often
crystalline solids, conveniently to purify intermediates. Thus, the process is very time-
and cost-effective. Moreover the reaction conditions are compatible with a broad range
of functional groups and a large variety of starting materials, which are easily

accessible or even commercially available.
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of functional groups and a |arge variety of starting
materials, which are easily accessible or even

W@ omeeexsp@l |y available. (H) (111) Detail ed deseeT/pr1008i004928
of the invention The invent4don therefore relates to a
process for preparing a conmpound of formula I and/or
all stereoisoneric forns of the conpound of fornula I
and/or m xtures of these fornms in any ratio, and/or a
physi ol o 5cally tolerated salt of the conpound of

@ a Réther ei n Ris a (C4-G|4)-heterog ring
ét e h |5s ay 4- 14- menbered—argmat yclic (1)
cR3consi st s pengi ng on the nunber o

re e,
ring ‘at t of one, two or three ring systens, J-W
wherein e or nore of the 4 to 14 ring carbon atons

are(inepl aced by heteroat@ng such as nitrogen, oxygen
or sulfur, wherein heteroaryl is unsubstituted or
nmono-, di-, tri- four- or five tinmes substituted
i ndependently of one another by R 1, J is a coval ent
bond, -(C | -Cb)-al kylene, wherein alkylene is
Detaliedsddmmbtlun@tﬂtrwinventien di- or trisubstituted
The ln\{gﬁ% ﬁggeif{greorz%lqggg %o \amrlgr},)gg%s %a‘%@@r@ ajcompound of formula |
unsubsti t ut ed , di- or trisubstituted
i ndependent |y panot her by R14 -(C6-C-|4)-aryl,
wherein aryl i hsti tuted or no- ., di-, tri- or
four ti mes substituted af dently of one anot her by
or -(C4-C-|4)-hetero erng system which is as

and/oﬁ%ﬂ g?eerggﬁ%?\)(ﬁer}c @PﬂfghQ%bﬁ{#&%W og f@rr{\‘@l%qbgﬁa}ovmgtu%s of these

formsi indAyaatenahy/oph p)‘l?%uﬂe\%ibéll toeratediSalt B the dordpowsd of formula |,
atom-(C| - CG) al kyl ergirn al kyl is unsubstituted

whergjp m)no- - or trisubstituted independently of one

o A B A 4ot
' 8&’&@%9%@, whith &d1esist8dependify &R the number of ring atoms out of

one, two or three ring systems, wherein one or more of the 4 to 14 ring carbon

atoms are replaced by heteroatoms such as nitrogen, oxygen or sulfur, wherein
heteroaryl is unsubstituted or mono-, di-, tri- four- or five times substituted
independently of one another by R1,

Jis acovalent bond,

-(C1-Cg)-alkylene, wherein alkylene is unsubstituted or mono-, di- or

trisubstituted independently of one another by R2,

-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,

-(Cg-C14)-aryl, wherein aryl is unsubstituted or mono-, di-, tri- or four times
substituted independently of one another by R13, or

-(C4-C14)-heteroaryl ring system, which is as defined above, wherein heteroaryl
is unsubstituted or mono-, di-, tri- or four times substituted independently of one

another by R13,
Wis hydrogen atom,
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-(Ce-C-1 4)-aryl, wherein aryl is unsubstituted or
mono-, di-, tri- or four tinmes substituted

wo paepessdent | y of one another by R2, or PCT/EP2008/004928
-(CA-C-|4)-heteroaryl ring system which is as defined
above, wherein heteroaryl is unsubstituted or nono-,
di-, tri- or four tinmes substituted i ndependently of
one another by R2, R2 are independent of one anot her

%é%%’"' iy he LR 2 e St U BHE" L g hishbstituted

sttte Qr .t e tinmes by R13, c)

SBEH er&lfy 8{:%?1?/?8%?“ b\XMel n phenyl oxy is
u I6§|Ik rmmebéhld 1tk REunduBstitlitet oreRoho-Tels-
I(@ébgé) EW g: -f ijor oayltpky'im f) - N?Rl I’O) 0( C | o
ﬁghbehtla%ddmdbﬁeadenw hfydme anathe lbgtRE)Z uted or
substituted one e tinmes R13,,.0). .
" (6e: @4h9wér\yher%ewiﬂ%ug$ SthusS s e B chi-a four times

tri ur t| bst, t ut ed

St iorsPeradiny & e aoits HY 2. o)
- ((@3 =& %he@bwﬂﬁwsyeﬂeﬁg VeiiEh Ths WBfieéd aode, WhEIdIR Beteroaryl
above, erein heteroaryl is unsubstituted or mono-
dis-undubistitudéd b ioric- s, teiubs four diness smtubimeh&dendépemdently of one
one another by R 13, i) -(C3-C8)-cycloal kyl, wherein
sanethey by &4 .kyl is unsubstituted or nono-, di - , tri-

R1 ar@{/ RZ%% ujﬁc;éB;e%g_%H?gf gﬁ%ﬁgmé?‘i'@é}ﬁ%?a?i Hi!ffe?éoptoélf‘d anot her

ered cyclic resi
ca)1t ai hydrggén é&?om3 or 4 heteroatons chosen from

B! auacsCakelibh neTeeaBY HunsioSiRd orddbeutedgne. two or
t| nes ﬁ\u%éﬂg%gfﬁ@dependently of one another by R

13, k) O (C|-CA4)-al kyl, wherein alkyl is
ugsubshalogead or substituted one to

d) phenyloxy-, wherein phenyloxy is unsubstituted or substituted one, two or
three times by R13,

e) -(C1-C3)-fluoroalkyl,

f) -N(R10)-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one,

two or three times by R13,
9) -(Ce-C14)-aryl, wherein aryl is unsubstituted or mono-, di-, tri- or four

times substituted independently of one another by R13,

h) -(C4-C14)-heteroaryl ring system, which is as defined above, wherein

heteroaryl is unsubstituted or mono-, di-, tri- or four times substituted
independently of one another by R13,

i) -(C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di-

, tri- or four times substituted independently of one another by R13,

) a 3- to 7-membered cyclic residue, containing 1, 2, 3 or 4 heteroatoms
chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is
unsubstituted or mono-, di-, tri- or four times substituted independently of
one another by R13,

k) -0-CF3,
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t

WO

t

hree tinmes by R13, nm -NO2, n) -CN o) -OH p)

C(O-RO g -C(O-ORH, r) -CCO-NR 1)-R1L 2, s)
pifoRDO3EYe R12, t) -N(R10)-S g 2-R10, v) -S- RLOPCTWEP208%M04928
RIO, whereinnis 1 or 2, &) -SO2-N(R1 1)-R12 or vy)

S (R 1)(R1L 1)-R12, or R1 and R2 formtogether with

he atons which they are attached to a 5- or 8-

menbered ring, containing up to OL 1, 2, 3 or 4

h

etero n fromnit

et o1 LaEArAEY, Witk s Paaibideels SRRl one to

two, three..or foug1 imes by R14, R10 is hydrogen atom
I

(C| s times MBIyl or - (G -c J-alkyl, RL 1 and
ar gNydpdependent |y of one another identical or

different“and are a) hydrogen atom b) -(G-C J-al kyl,
wher ei «CN) Kyl i's unsubstituted or nono-, di- or

t

ri substituted i ndependently of one another by R 13, c

)0)(06'-@:'{ 4)-aryl -, wherein aryl is unsubstituted or

anot her

0-, _Hio).@igtrisubstituted i ndependently of one
GJ(by)'geql'B, d) -(C4-C|4)-heteroaryl ring system

wh) ch iYOdet1,ned above, wherein heteroaryl is
 RaepertEHNRED-BRE ahot her by Riz. o
s) -N(R11)-R12,
t) -N(R10)-S0O2-R10,
)] -S-R10,
w)  -SOp-R10, whereinnis 1 or 2,
X) -S02-N(R11)-R12 or
y) -Si(R11)(R11)-R12, or
R1 and R2 form together with the atoms which they are attached to a 5- or 8-

R10 is

membered ring, containing up to 0, 1, 2, 3 or 4 heteroatoms chosen from
nitrogen, sulfur or oxygen, wherein said ring is unsubstituted or substituted one,
two, three or four times by R14,

hydrogen atom, -(C1-C3)-fluoroalkyl or —(C4-Cg)-alkyl,

R11 and R12 are independently of one another identical or different and are

R13is

a) hydrogen atom,

b) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

c) -(Cg-C14)-aryl-, wherein aryl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

d) -(C4-C14)-heteroaryl ring system, which is as defined above, wherein
heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of
one another by R13,
halogen, -NO>2, -CN, =0, -OH, -(C1-Cg)-alkyl, -(C1-Cg)-alkoxy, -CF3,

phenyloxy-, -C(0)-R10, -C(0)-0-R17, -C(0)-N(R17)-R18, -S-R10, -N(R17)-R18,

-N(R10)-S02-R10, -SO»-R10, wherein n is 1 or 2, -SO2-N(R17)-R18,
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R 13 is halogen, -N®2, -CN, =O -OH, -(C | -C8)-alkyl,
-(C | -C8)-al koxy, -CF3, phenyloxy-, -C(O-R O

WO GOpex¥»RI 7 , -C(O-NR 7)-Rl 8, -S-R10, PCT/EP2008/004928
-N(R17)-R18, -N(R10)-SO2-R10D, -SOn -RI O wherein nis
1 or 2, -S@2-N(R17)-R1 8,-(Cg-C 14 )-aryl, wherein
aryl is unsubstituted or nono-, di- or trisubstituted
i ndependently of one another by R14, -(C4 -Cl4

)-heteroaryl ring system which is as defined above
o pahebboungIFin #5) i bs pd 8t ronon e OFéV'SUQﬁ'tUted

! “ Su bjl oty#q(ngﬁgtﬁﬁﬁgyi%% L(F‘H&,VST hr%ﬂry r@g system, which
ulﬁé’aég ﬁf@p\gﬂr wgfggglgnrb%h ora?@ 13 Hﬁﬁggﬁthgé&g&dmono- di- or

risEPSRURG Pdepeadémtsi eiusne snothar byfFQ14JP(¢?-Cle) -&cloakyl, wherein
or 4 heteroatons chosen from nitrogen, ur or

osaid eycloatigt & unsdistitutgd lor mores| diuer itdsubssituied indepsthdently of
or nono

N8 ﬁgptr@y%m&% Pé{pl upq{%l L erec@yyﬁlg%ggl t l ycgr&ggnrl]ng upto1, 2,
%%Mlﬁé(oatg%g (cao(s%ro&glt@iqw’ ‘% Eur’\lgpoxyg@hobvhg, rein said cyclic
"fescBie- |a|uqs|ubstih‘|.ldm;/br mMoBEE) diNeF (rSubstiBltgd inidepiendently of one
%Ngjg(qdl ~alkyl] 2, -C(O-NH 2, -SRL O,
ﬁi ephy NH-(Cl c8)-al kyl, or -N(R1
R14 i9) - A Qhaidyéh CAHGED; atKylAF 2, c?Jdg)aéldle@naca) -alkoxy, -NO>,

|ndependently of one anot hef |dent| cal or different

ogr@Ha)thdrtb(@ma(anW)}}alky( Ty Isulbgnyd,( C6- C

14 )-aryl- or d) -(C -Cl4)-heteroaryl ring system
WG (E)-NId-(85 -Gg)-attyl @mew -[(EarAgpaliylips -Géﬁle'laesS -R10,
reactln%a conmpound of forrmula Il wherein D i

N (RIS (ﬁ))fl&Hr(maCB)@Ml Rt —NEIR 10 (QReNd e ﬁB)aa"@/'] 2;
R17 %&‘?ﬁiﬁ g?'%)” tlhéggfggggﬁma nct?nhq%ncla eép de@?’l CQFQS,& fc-:‘Esent and are

hgt)l Ogelﬁ‘ydrgben(a@)m@) fl uoroal kyl ,

b)  -(C1-Cg)-alkyl,

c)  -(Ce-Cqg)-aryl-or

d) -(C4-C14)-heteroaryl ring system, which is as defined above,

said process comprises reacting a compound of formula Il

(o). g B
0 Q—Rs (an

Je)

o

R7 R6

wherein D is as defined in formula | and
R3, R4, R5, R6 and R7 are independently of one another identical or different and are
a) hydrogen atom,
b) -(C1-C4)-alkyl,
C) halogen,
d) -(C1-C3)-fluoroalkyl,
e) -0O-CF3,
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e) -OCF3,f) -NO2 , g) -CNh) -CH, i) -CCO-ROj)
-C(O-ORH, k) -C(O-NR 1)-R1 2, 1) -N(R1 1)-R12,
WOorRo098@m390 Rl 0, wherein nis 1 or 2, or n) -SCCNERD0S/004928
1)-R12, with a conmpound of ornmula Il OH \J-W
wherein J and Ware as defined in formula | , in the
presence of a palladiumcatalyst, a base, a |ligand and
a protic solvent to give a conpound of formula |I and
£tl onally the conpound of formula | is converted to
mMN@P21 ogi cal |y tolerated salt. 2) The present
| ventl n also relates to a process for the
eparat'on of selected compounds of formula I,
ereifpfp is a (CA-CG 4)-heteroaryl ring system
wherein heteroaryl is selected fromacridinyl,
aial nd&(©)}R1%+ pyrrol o- pyri di nyl ), azabenzi i dazol yl,

nZ| m benzof uranyl, benzot hi of uranyl,
nzot'ﬁ‘ﬂ@é%#ﬂt benzoxazol yl , benzt hi azol yl,
b,gnzt riGYo)IN(R 1 pemm etrazol yl, benzi soxazol yl,

benzi sot hi azolﬂej/{:h carbazol yl, chromanyl, chronenyl,
fiir anyIN(RA) & i mi dazol yl, indanyl, 1Hindazolyl,

.@20"&%1(1%%!“@ Bfigl y}. isobenzofuranyl,

I nda I'SOi ndo |squ|noI|nyI I sot hi azol yl ,

|,§,)oxazc§d%I IRhI)Q’I di nyl, oxadi azol yl,

oxa |azonI 1,2,4- oxadlazolyl

with a%o?néowafﬁﬁﬁiuvém 1,3, 4- oxadi azol yl, 1, 4-oxazepinyl,
oxazol phenanthrldlnyl phena2|nyl phenot hi azi nyl ,

phenox pht a2|nyl pterldlnyl puri nyl ,
pyr azi n;z/\J\prwzoF@[ 3, 4-

wherein J and W are as defined in formula |,
in the presence of a palladium catalyst, a base, a ligand and a protic solvent to give a
compound of formula | and

optionally the compound of formula | is converted to its physiologically tolerated salt.

2) The present invention also relates to a process for the preparation of selected
compounds of formula I, wherein

D is a (C4-C14)-heteroaryl ring system, wherein heteroaryl is selected from

acridinyl, azaindole (1H-pyrrolo-pyridinyl), azabenzimidazolyl, benzimidazolyt,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, chromanyl,
chromenyl, furanyl, furazanyl, imidazolyl, indanyl, 1H-indazolyl, indolizinyl, indolyl, 3H-
indolyl, isobenzofuranyl, isoindazolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
naphthyridinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, 1,4-oxazepinyl, oxazolyl, phenanthridinyl, phenazinyl|,
phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolo[3,4-
blpyridine, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl,
pyridinyl, pyridyl, pyrimidinyl, 2H-pyrrolyl, pyrrolyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
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b] pyri di ne, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyri doi m dazol yl, pyridothiazolyl, pyridinyl, pyridyl,
W@ 000/03dnyl , 2H pyrrol yl, pyrrolyl, quinol i nyPCT/EP2008/004928
4H qui nol i zi nyl, quinoxalimyl, quinuclidinyl,
tetrazinyl, tetrazolyl, 6H 1 ,2,5-thiadiazinyl,
1, 2,3-thiadiazolyl, 1,2, 4-thiadi azol yl
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2-thiazinyl,

1,24 hipdiagplf T2 - iadiazent drofiiasiizpi. B, tagpiaziny, 1.4
thlazuiyh' ?@fﬂ%é@ﬁ%ﬁézol% h‘?é’rW?nl‘ﬁ'léﬂothleb@P'Tﬁ@)’iboxazolyl

2,3-triazin 2, 4-triazinyl, 1;3,5-triazinyl,
thiendiridazalyl] ﬁtucoxmenolw mltmhanyhzb]?)'al-t,rlaztrwl 4 Zﬂrfalaalr’yl,, ,3,5-triazinyl,

12 R g B AR S IR e anc rantheny

and ﬂﬁé?eﬁ%@léfoa@?l |§tu%§§b$tﬁuf€2ﬂ@r depehding bhithe hokiberdf atdms is mono-
tinmes substituted independently of one another by R 1,

, di-, tfi- fauraot fivetimes .wmatute@ depesideat!x of ene angtkerdhR1;
Ji aIk Ie nsubstituted or nono-, di- or
1S @t"l bﬁ?é'd i ndependent|ly of one another by R2,
@? )-akyRIneamidreinvdieylens i< yeduisstikytedict mono-, di- or
unsub Ituted or nono-, di- or trisubstituted
| tridepetittiéad In;depbndeatl;anbommanby\elf?bzﬂf Rphenyl, wherein

' R?}%ﬁégL—E@S?I&y@&v‘ﬁq‘%@%&é&o&%ﬁ% SR dhobg i o
R D e D i O S et S

OphéMHI whergs éhytnstmgdsunmc&p@m\@wwuoftnwnefo@mtﬂw

by R13, W.is hydrogen atom g L%) al kyl, wherein
asuwltut@dund@mdq Wé%fQﬂem WRT30rt ri substit ut ed

! qu%??CyC oaI %@\H@r el n Cc I Ig%ﬁ ?(effned above and is

g &t@HQﬁl rﬁ?ném AR tri- Q'ir‘fo&’tr tirheb %UB§ﬁt‘u§éﬂ Pdependently of one
epen ent one another by R2, phenyl, wherein

paaot}nlerbg Rﬂﬁsubst ituted or nono-, di-, tri- or four
b subﬁt ituted independently of one anot her by R2,

0 AV het eroaryl, wherein heteroaryl is as

dg4 n@g -apQv evirstdin alkyIns wpsubstitues & m@aBO-di- 6F trisubsiituted
or four times substituted independently of one
independently of one another by R2,

W is

-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R2,
phenyl, wherein phenyl is unsubstituted or mono-, di-, tri- or four times
substituted independently of one another by R2, or
-(C4-C14)-heteroaryl, wherein heteroaryl is as defined above and is
unsubstituted or mono-, di-, tri- or four times substituted independently of one
another by R2;

R1 and R2, are independent of one another identical or different and are
a) hydrogen atom,
b) F,
C) CH,
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another by R2; R 1 and R2, are independent of one
another identical or different and are a) hydrogen

wa@e@apodsyo F, c) C,d) -(C |-C4)-al kyl, wherei npel/Epioos/e04928

unsubstituted or substitutad one to three tines by
R13, e) -(C|-C3)-fluoroal kyl, f) phenyl, wherein
phenyl is unsubstituted or substituted one to three
times by R13, g) -(C4-C 4)-heteroaryl, wherein

het I '
n&hgf oja(r 11=C prﬁé’/l gthrgmalﬁblﬁ%gngaggt; fj{elj{] érggﬁc't;stltttlftteg one to three

|ndepe ent one anot her by R13, h)
Cg’f' J’é?/%g{ak V\/nerel n said cycloal kyl is

EUbSI(CHU(tjgfiﬂ%r -, tri- or four tines
stitut'ed™ ndepen ently of one another by R13 , i) a

3f) t o ghemytbaherkin yblengl is emisdbstitutdtboesubstitetedynrie 1© three times
residue is selected from azepi ne, azeti dine,

aziri dPW&13azirine, 1,4 diazepane, 1,2-diazepine,

o0 L SESPE AR SAL Blp] Ae abEana

1, 3-di Qﬁ&dﬂlﬁuteﬁ%r@ﬁonémﬂa?rmo?,four”i!lrﬂéé%'ub@ﬁtuted independently of
i m dazo I sot hi azol e, isothiazolidine

| sot hi alzelamnmenlaldiﬂiaol e, isoxazoline, isoxazolidine,

i ; %?(?; b8§b§‘§ %"Frﬁﬁ@g'gfﬂgseaq c&él%%k&ﬁs%w@stltuted or mono-, di-
1,4- Oxaﬁﬁ%?'?gur t]rggs s%@ﬁt'u |nﬁe§et‘?&éﬁﬂwgf ore énBt’h%? bYR13,

oxazol &, " oxaziridrne, pi per azi
pi)per i dizago 7pmedrberpyl rogzhmﬁesldue” artwrein t}hyer@z:bt msadue is selected

oA RS b Hite pin . b B haigine, 1 2-diazepine
EH e
1, 2- t hdeoles 1, 21dR))tdlmtem1n&~d|dxo=laneqifalzame!mdazole imidazoline,
tl h|3etn§i azdglﬁs%qltagl goﬁuaiole |sgt7fuazo dlne |§oq lazohne iSoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine,
morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine, oxetan, oxirane,
piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
pyrroline, tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetrazine,
tetrazole, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl, thietan,
thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
1,2,3-triazole and 1,2,4-triazole, and wherein said cyclic residue is
unsubstituted or mono-, di-, tri- or four times substituted independently of
one another by R13,
j) -O-CF3,
k) -0-(C1-Cy)-alkyl, wherein alkyl is unsubstituted or substituted one to

three times by R13,



10

15

20

25

30

t hi onor phol i ne, thiopyran, 1,2,3-triazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole and

wa 29403500 azol e, and wherein said cyclic resi dReT/EB2008/004928

unsubstituted or nmono-, di41 tri- or four tines
substituted i ndependently of one another by R 13, j)
-0-CF 3, k) -O(CG|-CA4)-alkyl, wherein alkyl is
unsubstituted or substituted one to three tines by R
13,1) -N(RL 0)-(C| -C4)-al kyl, erein alkyl is .
uHsubstN&(thCBdCdrCéL@&Yi,tW%BY%ﬂ'EW6 Ut“ﬁPQ%“‘f‘}/‘?ﬁaef pypstituted one
R13, -CN, .n) - ) phenyl oxy-, wherein phenyl oxy
i's un%@??ﬁ'f'&?%gbstitut ed one to three tines by
Ri3, PICNX(O-ORH, q) -Q(O-N-(R 1)-RL 2, r) -NRl
1)-R12, s) -N(R10)-S2-R10, t) -S-R10, v) -SOn -R O
wherei fOH,is 1 or 2, w) -S2-N(RL 1)-R12, Xx)

e By ST BRI ol YRR pr o

and Rlthraegimexlep®ident |y of one another identical or
different and are a) hydrogen atom b) -(G -C4)-al kyl,
wakr ei iC@XOIRTS, unsubstituted or nono-, di- or

o ooy ORI enyl 1 ¢ Unsubst i tuted or mono-
dr)- or-N(RBUR12} ut ed

s) -N(R10)-SO2-R10,

t) -S-R10,

V) -SOp-R10, whereinnis 1 or 2,

w)  -SO2-N(R11)-R12,

X) -C(0)-R10,

y) -Si(R11)(R11)-R12,

R10is hydrogen atom, -(C1-C3)-fluoroalkyl or —(C1-Cg)-alkyl,

R11 and R12 are independently of one another identical or different and are

a) hydrogen atom,

b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

c) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, or

d) -(C4-C14)-heteroaryl, wherein heteroaryl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one another
by R13,

R13is F, Cl, -CN, =0, -OH, -(C1-Cg)-alkyl, -(C41-Cg)-alkoxy, -CF 3, phenyloxy-,

-C(0)-R10, -C(0)-0-R17, -C(0)-N(R17)-R18, -N(R17)-R18, -S-R10,
_N(R10)-802-R10, -SO-R10, wherein n is 1 or 2, -S0-N(R17)-R18, phenyl,

wherein phenyl is unsubstituted or mono-, di- or trisubstituted independently of

one another by R14, -(C4-C14)-heteroaryl, wherein heteroaryl is as defined

above and is unsubstituted or mono-, di- or trisubstituted independently of one



i ndependent|y of one another by R 13, or d)

-(CA-C-|4)-heteroaryl, wherein heteroaryl is as
waledoonessombove and i s unsubstituted or nono-, BGTF/EB2008/004928

trisubstituted i ndependent iy of one another by R13,

RI3is F, d, -CN1 =0 -0OH -(G-C8)-alkyl, -(G-C

d) - al koxy, -CF3, phenyl oxy-, -C(O-R O -C(O-0R17,

-C(O-NR 7)-R1 : -N(R17) R18, -S-R10,

- N(R10) - SO2- R10, -SOn -RIO, whereinn is

amzheq(byLRﬂ4Rﬂ(§3 @Bkﬁyq:loauwbmg]qaeﬁg@g, |cyplgalkyl |s 'unsubstituted or

unsubstituted or or trisubsti

|f’ﬂ‘a@®'eﬁﬁéﬁttr'§UQﬁt't'étﬁg |gq%;9mgerggy qfppe Snother gy R14, ora 3-to 7-
J‘]&\ détf' E%aﬁ;tr%% "eybvhe‘{‘gr rglid c?ﬁger%%fwé] isiad c?éT ned above and is

ve an I'$ unsu stltu or nmono-, di-
turissibbtituitedibe thanod eqhe od &isubgtituted mm»@nuentlyopf ene another by
Lé}g C6) -cycl oal kyl , wherein said cycloal kyl is

bstituted or nono-, di- or trisubstituted

R14 id ndepqﬂct%nléﬁ gb Q@R aepghe(mb@ﬁ)?éﬂw Q[C -Cy)-dIkoxy, -C(0)-OH,

nenbe ed cyc resi due, “wher'e said cycli¢ residue

NHS -ded)-mR(C poycalryid- eﬁeeg ah@tsmfbhszld -O(OyNky- , di -

or trlsubstltut ed i ndep ntly of one another by .

RCAQ)RIH-(Cq-Cg)-akyl, -GO) Nej(C @g) al@lﬁ];g 86310
|-C8)-alkyl, -(C1 Hal kOX
--mmm(oo;mw(ey+¢a)re|@ynom¥(Ra|om(a)+mw Caaloon
-Cr-NHfCi - al k Sd % ]ag
10 R17 ang Ra®are N(lpgemnw qﬁ@rmnot@eg gmggqal (dif N@Ri nd are

)\ ( )aIkyI]2,R17andR18are
igr?depg}r}'é%kr)é%/%g? one another identical or different
and ar€Cq)C4lyalkgigen atom b) -(CrCr-al kyl, c) phenyl

or d) -(C4-C 14)-heteroaryl, wherein heteroaryl is as
d:éfl negzhestyboe, and R3, R4, R5, R6 and R7 are

ASRSIBGT 1 B B B R S, e
15 RS, RH?‘h@?R@ and R7 are independently of one another identical or different and are

a) hydrogen atom,

b)  -(Cq1-C4)-alkyl,

c) halogen,

d) -(C4-C3)-fluoroalkyl,

20 e) -0-CF3,

f) -NOo,

g) -CN,

h) -OH,

i) -C(0)-R10,
25 J) -C(0)-0-R11,

k) -C(0)-N(R11)-R12,
) -N(R11)-R12,
m) -SO-R10, whereinnis 1 or 2, or
n) -S02-N(R11)-R12.
30
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d) -(Ci-CaH uoroalkyl, e) -0-CF 3, f) -NO2 , g) -CN,
h)y -OH, i) -C(O-RIQ j) -CCO-ORH, k) -C(O-NR

WQ00RD0OE 1) -N(RL 1)-R12, n) -SOn -RI O, wher eP@I/EP2088/104928

or 2, or n) -S&2 -N(RI 1)-Ri 2 .3) The present
invention also relates to a process for the
preparation of selected conpounds of fornmula I wherein
Dis a (C4-C |4)-heteroaryl ring system wherein

heteroaryl is selected from 1H ndazoly
3) Thepptas@ylt inveptioniatsnialateg de AdroRgss tafdhe mr%%nat'oaﬁ% selected
| 4s unsubstituted or is nono-
comp%lfrg{%g Fﬁpgdlo%rﬁlgndently of one another by R 1 J

D

ii§ aa(CQPE&H ?Jhbtémaﬁyl ringCybtetd) whéeiei eetaroammsdgelmdl from 1H-
cycl ohexyl phenyl, wherein phenyl is unsubstituted or
nndazolpl; pglrmhdt pyridyd cpyirimidinyh drinolinybaind dkieapb andwhsgrein

Sgéggq%)%éﬁ%nsuEggp@%aillshrxgagg@rndlg&ﬁ%ﬂtg &Qﬂﬂgﬁé &’z%iiw of one

%p{t 1ed or rmno- or disubstituted i ndependently
one anot her R2, or thienyl, R 1 and R2, are

i J11$epemdevaleof b@lnda é@m%ralkﬂ@ne; m'OQﬁXQ!M feyelohexynghenyl,
are a) hédro gen atom

C A
bﬁ:r@lmp ERylls .ugsuhgta%eﬁ QUPQ)B%PF §§H§§'i Eé%lﬁ' R@”5¥%‘B’ of one
bgnother by R13, or thienyl,

Wis hydrogen atom, -(C4-C4)-alkyl, cyclohexenyl, cyclohexyl, phenyl, wherein

phenyl is unsubstituted or mono- or disubstituted independently of one another
by R2, or thienyl,

R1 and R2, are independent of one another identical or different and are

a) hydrogen atom,

by F,

c) Cl,

d) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one time by
R13,

e) -(C1-C3)-fluoroalkyl,

f) phenyl, wherein phenyl is unsubstituted or substituted one or two times
by R13,

9) -0-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one or two
times by R13,
h) -N(R10)-(C1-Cg4)-alkyl, wherein alkyl is unsubstituted or substituted one

or two times by R13,

) -OH,
K) -C(0)-O-R11 or
) -N(R11)-R12,

R10is hydrogen atom or —(C1-C4)-alkyl,
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R13, e) -(C| -C3)-fluoroal kyl, f) phenyl, wherein
phenyl is unsubstituted or substituted one or two
W@ 2008803590 R13, g) -O (G -C4)-al kyl, wherein al RgI/EP208/004928
unsubstituted or substitutaed one or two tines by R13,
h) -N(RL 0)-(G -C4)-alkyl, wherein alkyl is
unsubstituted or substituted one or two tines by R 13,
0 -CN, j ) -OH k) C(O) ORL 1 or I) -N(R1L 1)-R12, R
10 is hydrogen atomor -(C| -C4)-alkyl, Rl1l and R12
R11 a@deRi&aé@enddﬂperyd@ﬂmeo%@mwéﬁf idesiitaten dierent and are

differ -(CG -4 | kyl, R13
is F, ro&%ﬂla%%ﬁy(%qc@ﬂ?a&i);n glr ky(/l CF%% aph)(;nyl or

N( RL7
R13 ISanot hee [ den r‘a ﬁtﬁ% W@?@?L%pg&gg’?@osm
R17 did R{&abe - %Beéé#&éntlyaéﬂod@an&ﬁer RentiBal endiffBrerirand are

I ndependent |y of one "another identical or different
and arreympgeo@éwmeqroﬁ%ﬁ@(aﬂ()rl @ -al kyl. The protic
solvent useful in the process of theagresent in

R3, RAuBS, R6 anfl Rdrare inflependentlyof ahesanat r[gipnpnglrﬁncﬁgerqnt and are
gﬁ}fdué{;én aﬁ)@M@rdg (9 tQHIISt base and |igand are

€ or ally soluble and conpati bl e
and is chemcally |nert under the reaction conditions
and does not contain oxygen as inpurity. Exanples of
said protic solvents are: water, nethanol et hano

The prét%gﬂﬁ%r?te&{] Elﬁlp éﬁ% pr&ﬁe@& (#ttg% 8{%&?%3 q th@Pt% solvent,
where?n e BWnp%unEélfoﬁim’mulaeﬂlraﬁd upp@n@anhm cﬁt*alys@w and ligand are

3-di met hyl - 2- but anol , 3- pent anol -

solubbe@ft afrleast marﬁaldmwluglep@m aﬂ@lpaﬂh'er?é‘tdngﬂ C'@b'éﬁﬂhmft under the
reactlgh%o%H%BEV:Jnosdcp&nﬁgp&lntgme&%len%s impurity.

Examples of said protic solvents are: water, methanol, ethanol, trifluoroethanol, n-
propanol, i-propanol, n-butanol, i-butanol, t-butanol, n-pentanol, i-pentanol, 2-methyl-2-
butanol, 2-trifluoromethyl-2-propanol, 2,3-dimethyl-2-butanol,3-pentanol, 3-methyl-3-
pentanol, 2-methyl-3-pentanol, 2-methyl-2-pentanol, 2,3-dimethyl-3-pentanol,3-ethyl-3-
pentanol, 2-metyl-2-hexanol,3-hexanol,cyclopropylmethanol, cyclopropanol,
cyclobutanol, cyclopentanol, cyclohexanol. Preferred is i-butanol, t-butanol, 2-
methylbutan-2-ol, 3-methyl-3-pentanol, 3-ethyl-3-pentanol. Most preferred is t-butanol.

The base useful in this process of the present invention is a basic organic or inorganic
compound and acts as proton acceptor without inhibiting the catalytic activity of the
employed palladium. Suitable classes of such bases are for example carbonates,
phosphates, fluorides, alkoxides and hydroxides with a suitable metal as counter ion.
Carbonates and phosphates are the preferred bases in the process of the present
invention. Potassium carbonate or cesium carbonate and in particular potassium

phosphate are the preferred bases.

The bases are generally employed in moderate excess based on the heteroaryl-1-

tosylate of the compound of formula Il. A useful range is a 1.5 to 4 fold excess based
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pent anol ,
2- netyl - 2- hexanol , 3- hexanol , cycl opr opyl net hanol ,
W@ yahomsepanol , cycl obutanol, cycl opentanol, PCT/EP2008/004928
cycl ohexanol . Preferred isi15-butanol, t-butanol, 2-
met hyl but an- 2- ol , 3-net hyl - 3- pent anol ,
3-ethyl -3-pentanol. Mst preferred is t-butanol. The
base useful in this process of the present |nvent|on

is a basic organic or inorganjc, conmpoun
on thqah@ttemarub&égsxgatwftthstﬂommrm o f HQITT‘BI?e” dBfe E9§¢ gnay e favorably

emplo&%ﬁ' ¥ C¥ s etxggsfﬂﬁéé’é' 6 tﬂ@'h'e?é:i'br‘dﬁ)ona g%l?é Bf mﬁﬁgound of

Uén’° BASEE“EPe For exanpl € ca phosp
formufd wor i des, al koxi des and hydrOX|des wth a suitable
metal as counter ion. Carbonates and phosphates are
the preferred bases in the process of the present

The pbf‘é((ﬁ[]}rl Ohtaly3H ASSUM thiy &%@@Eﬁ afE n6EBHU F@&&W@éﬁ efd'8uch as

I cul’ar potassi um ate are the preferred
zeolitbas emcaﬁm dzasks saleeteg:bfnemaﬂhleyfo&wmingydalssas fedelkaneates, Pd-

e R, 0 LS Sk ML Bl i s
compfe%g Réﬁ%%%n?ﬁ%%rﬁﬁés h%l@dé’%l)’t'aréﬁd?ﬁﬁht@ﬁﬁtogf)rdviﬁ%d that the

compound of fornmula I'l. The base mai; favora
catalyshpooipgts ho nmrmpﬂmlsghmwpbebﬂsiamvg ve ge a ligand: palladlum {]))

scealy SRR RGNEA S ARl o gt

palladPL‘RW(ﬂ) beorfiRle, Paftaditire(ly cﬁl!ﬁ'hieafbaﬂﬁ@lhrﬁ @I)Oodlﬂel pakadimg (1)
can selectedfromthefollovvln

nltratevcpaeﬂlardmméltl)e%cetvdaset@a\ﬁ&%\tdéd?d@fﬁ;b@x@m@éﬂ'ﬁ@@d'aﬂmg|)
L
tonIpIﬂ@épHmmbbadqudlpamndwmc(daloi ttlb@ilbemlldaneageetonem:ﬂladwm(D)
tns(dlggn%élggagglegﬁg&@ lgé/chum ¥ aquﬁqrr? %pauct %anadlum (I1) chloride,
2,2 bLngEbPﬂg@%@bl%ﬁ -1PAlb; Hfﬁ@/lgbiladlum(ll) chloride, acetato(2'-d| tert-

oacety acetonat e al ladium (1T) brom de,
butylpjmsbamwnm(-blghemlw aml)@ellaqxam(ﬂuu(ara Bls(gilphedyl@eosphmO)ethane)dl-

o BT 2 4B o 9,475 25"

Bus(d@hb)mylph%ﬁﬁhb?ddtéh@l)f[efbd am,ﬂﬁ:ramba@mﬁ E@ﬁbtﬂbﬁa(@)i ,3-bis(2,4,6-

m acet at 0) bi s[ o- -otoly Io 0)
trlmeﬂmglpbplnytjinplgazglcﬁ-uhdqnq(ﬂ 4- naphthoqumone)pal adium’(0) dimer, [P,P"-1,3-

ois(egi Bp PR EREY P HEREREEIRNES BiE LA EG o hinelpropapgjpatiadium

(0), ZB(Gﬁ'Héﬂ'\yla@ﬂlhb rere?]MylﬁﬂdII@diLdﬁ I1) chloride dinorbornylphosphine
en oS 1 NO

di
complem @algﬂpécw gq:qbgmx}pﬂmqgh|r@<p,)|(%-,d,|ragthylamlnomethylferrocen -1-

yl)pal,f)a%% (ﬂﬁéﬁ’lfjbli_og#l)ﬁ%yleﬁg%bgﬁnfﬂf%}?o%e]nf palladium (I1) chloride,
dichloraf Bil 'stfig {dipiesryiptiaspbivio)fereddeaed pdiladilor @) alichddiamegthane adduct,
dichloro((S)-N,N-dimethyl-1-((R)-2-(diphenylphosphino)ferrocenyl)ethylamine)-
palladium, (1,1'-bis(diphenylphosphino)ferrocene)palladium(ll) chloride, [(2S)-1-[(1S)-
1-[bis(1,1-dimethylethyl)phosphino-kappaP]ethyl]-2-(diphenylphosphino-
kappaP)ferrocene]palladium dichloride, [(2S)-1-{(1S)-1-[bis(1,1-dimethylethyl)-
phosphino-kappaP]ethyl]-2-(diphenylphosphino-kappaP)ferrocene][tris(2-
methylphenyl)phosphine]palladium, [(2R)-1-[(1R)-1-[bis(1,1-dimethylethyl)-phosphino-
kappaP]ethyi]-2-(dicyclohexylphosphino-kappaP)ferrocene][tris(2-
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1), Bis[1 ,2-bis(diphenylphosphino)ethane]palladi um
(0), [(2S,3S)- Bis(diphenyl phosphi no)but ane]
wQ 21088030 yl | pal | adi um(1 1) perchl orate, 1, 3-bi BCREB2088/004928
trimet hyl phenyl )i m dazol - 24yl i dene(1
, 4- napht hoqui none) pal | adi um (0) diner, [P,P' - 1, 3-
bi s(di -i-propyl phosphi no) propane] [ P-1
3 bi s(di -i-propyl phosphi no) propane] pal I adl um (0),
(di met hyl am no) ferrocen-1-yl -pal | ad

meth)dphﬁj}y@@h@pbmg}gﬁ{liaﬁyreo'ﬁlﬂﬁ preferred catalysts are pa(fl dlurni1 ?If) acetate
and in Eéﬁlcﬂ(a? paﬁ?@ﬁﬁfﬁ% Iﬁ@&’?%?é&?é (2-di net hyl am nonet hyl fe

ocen

1, 1" - bi s(di phenyl phosphi no)ferrocene pal |l adium (11)
chlorlde

di chI
The paliadigms¢afa im%glsm PADY9¥E4 Bamamoyat iuheange9f 1 to 10 mole
t
perceﬂi Bﬁ Y gfg?%‘ﬂ%?eragﬂﬂ‘ngttﬁsylate ?f the com%?%r%deg; foswgéap“l ﬁoléseful
rangefierirtocemdle perodndiof pa)ladipad d:%talyah’paﬁed on the heteroaryl-1-fosylate of

the C%P%ﬁ,n%@(%{r@% YllpF(()ig;“ n?{gr;?cl:ene) pal | adi un(I1)

, 1-di met hyl et hyl ) phosphi no- kappaP] et hyl ] - 2- (di phenyl ph
osphl nokappaP) ferrocene]pal |l adi um dichl oride,
The lipaagusefyl (nLtis prgasiss (i a, Moaen@t lw;ip@taﬁgpﬁosphme ligand and can be

selecfeldgsﬁﬁ QF? lfclP(Ifng/F %5 ] %’Wrgﬁ eﬁg‘ ?%h@cyt lﬁh\?&f N 0\538@ #atthe

phosdr{@@)lgé?dﬂ] (silﬁ?t;]aln{d?io‘ﬁhbs hmokblphenyl derivative: (+/-)-2,2'-
i e e osphi noka
bls(dlahﬁwlphqsqmi\@)y{|1ohp BTﬁi@fb% (509 -Ripethl-Pbrepthanefori s

T e e e L
ethylcn@)dl@rcbmpr(dsjphme |1f2-®$(dqﬂmmmosEhmopaﬂhba?| U25,38)-(-)-
unt 1 n

bis (AP RREMB BP SR D DL I oI e B DR pane, (RE()-1-1(9)-2-
fiL hpqlqe

oS b i

Bus(dmhteaytphbsplalse)}Zcm-MS(é/ Neilleopmﬂyllarmldoof@gmcgﬂg (ﬁ Sb-ﬁe[1 -(Di-tert-

butyl%}oggg ?@‘yg %’l‘g@bé’%‘??ﬁ? %%ed"lsés ezk) %gnd and
Dmmﬁ%y@l@hé%r@@?\ﬁﬂ' bis2rdi nnyiHo@Whﬁ@ Wﬁphwwls?) e B@J((@S 55)-2,5-

not “limted pr ovi that the hi ne |i gand

diiso- nmpy&phﬂamplwmamaﬁ@ebepﬁ@ﬁﬁrdlaben%hpwm?)nhejwﬂet@er *(S)-()-2,2-

Bis d?'aé py@%%ﬂ%h@pﬂ ?ir? khyll 45§)ng2(8{§;% tﬁgﬁnﬂuoro[nethyl)phenyl)-7

phosmﬁépblméﬁnethylb()an(heh- RI-(-p1- [ZSI d+(nr(el@¢b|shosph| no)
ferrocenyl] eth }/;Cl ohexy

tiluorome iR BHERPLENOSHRTABS AL ISIRGOICY P RGE@phesyhine, (R)-()-1-((S)-
2. (d«? 536% tPileB?dh ?@ﬁ 8% noﬁ)?ﬁncz?ferroce&y JotyidiGs: o .
dlmethylphenyl)phosphlne 2,2'-bis[(2',4',6’ trusopropyl)d|cyclohexylphosphino]-
biphenyl, 2,2'-bis(di-tert-butylphosphino)biphenyl, (R)-(+)-1-[(R)-2-(2°-di(3,5-
xylyl)phosphinophenyl)ferrocenyl]ethyldi(3,5-xylyl9phosphine, (R)-(-)-1-[(S)-2-(bis(3,5-
dimethyl-4-methoxyphenyl)phosphino)ferrocenyl]lethyldicyclohexyl-phosphine, (R)-(+)-
1-[(R)-2-(2"-di(3,5-dimethyl-4-methoxyphenyl)phosphinophenyl)-ferrocenyljethyldi(bis-
3,5-trifluoromethylphenyl)phosphine, (R)-(-)-1-[(S)-2-
(dicyclohexylphosphino)ferrocenyllethyldi-t-butylphosphine, (R)-(-)-1-[(S)-2-bis(4-
trifluoromethylphenyl)phosphino)ferrocenyl]ethyl-di-t-butylphosphine,(1,1'-
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(Di cycl ohexyl phosphi noJferrocenyl J-ethyldi-tert-butylp
hosphine, (R-(+)-1 ,1'"-
WEBLOMIIFHenyl phosphi no) -2, 2' -bi s( L/ PCT/EP2008/004928
, L/ -dii sopropyl am do) f err odéne,
(S, S)-1-[1-(D -ferfbutyl phosphi no)
et hyl ] - 2- (di phenyl phosphi no)ferrocene, ( 1R 2R)-(+)-1
, 2- Di am nocycl ohexane- L/
L/ | - bi s(2-di phenyl phosphi no-1 -nap g )-1 .
ferroceae@yaploersqlalss)smmse (&)r(gwpwmmmmmogﬁ inoyednZ eyia(N, N-

dnsopg?@ é{% cg:gfegﬁ%%pghgz&%ﬁ Qeﬁ;lgﬁﬂérliyq t1h ?&l t- %Lﬁf/fp@\o)spﬁm%)ﬁerrocene
(S)- (+f=15{(@{12((6I;ﬁféhgﬁrr'fwrsrgt[1wo:)ﬁ)(drmeﬂ9@éthyld) t}betw;bhcsphlne (R)-(-)-1-[(S)-
2-(diphenylphySEhinEkErBCeart SR tulyiphasp e (- nehlBiosp
(dlcycﬁ%&% o fB %@éeﬁ%%@)@l%tﬁ%lﬁk%ﬁh@%ﬁﬁm@ 1'81-bis(di-i-
propy@)hbdpm05feh1036hel (R)ue)-1+1€8)-3-(dlibpclghxfipispsp hing ferocaretiethyl-
d|pherlghogply[1g 2(S)z(+)q {FR?) EyéchycMe)xerﬁ%ogphmo) ferrocenyl]
ethylcgcyf]({lt-:‘xg%‘?fogpmﬂed ER%’? :) 9hgsY. E%%@Bmh’é%rph%ﬁﬁiﬁw ferrocenyl]

ert hosphi noyb
ethyld@)c%dheﬂybﬂ&ﬁhm (R)- ( )-1e|ﬁ(8325(d|phenylphosphmo) ferrocenyl]

ethylcﬁéﬁ)( Hbr'Pel‘F q g;s@rt actg{r}glpbosp |no rrbceﬁ(g (y) (?‘Bh’P ((S)-2-
(duphﬁyﬁ ol phosphl ne@h ﬂwﬂ%?ﬁwé ﬁ@ﬂf«e)f (sacwoﬂ)tmmbhénwc
phospmm)(ercsc@anlﬁethw mezthnIZsath@wphé%W)wmsmwrdp%Bhﬂf 2=fer

bis (B &I P.f@ﬁegf ATREINBINSs SAHRN pe L T(RY 2,
d|phérW|w§sl r&w\? émrm&hbislcﬁphem)dphmsmmwf@mmme tri-

b
tert- bquW%@hm%ﬁh&ﬁrbE wirmgmy@m%@ﬂm trteaflnoreberate.dri-3--
furylp %&)rﬁﬁgsgh' neXl .I|'-ferrocenediyl)phenyl phosphi ne,

11 - bi s(di phenyl phosphi no) -2, 2' - bi s(N, Ndi i sopr opyl am do

Most faverably A58 dr Reisisyslohexy riosphinpYeriossaylthyi-+ bhiviRhgsphine, 1-

o1 f hyldi-t-butylphosphine are employed in particular in
[2- dlp?‘%@p@ g(pdl p%)eenr{/ ggehlync;)fer“r/gceng/l] t hyl d|p yb FI)

combhmstqohlvwﬁ) a(pa)ladm)n soufcedearing e phgsgmpﬁ@tgpm Iﬂ@)e g. )c/hcl?wloro bis-
acetop& lre(p%ql% L%n(w %I)hgaﬂadlumbm)ybrgm?ég hﬂaﬁ@dlum (I1) iodide, palladium (11)

aceta(éil;fasnabmﬂml tﬁh@émcefsté errismmeuiw.etehebebtphewmlmmhw)

di -iprop i no)_ ferrocene,
pa"adlum(dl) )chmr{d(eS)T he "O@I$td3f§ Qfl‘ﬂ,fg qn%@phlzwﬁgwwewmqu

S +)-1
ferroc,y R?@W&%@Bﬁﬁ%y?%hgséh? no) ferrocenyl]
et hyI di cycl ohexyl phosphine, (R-(-)-1

The ;gtqq.y m%%ﬁéig%ﬁ%%b%%@%?% aE\ea;rglgSr?t ih tﬂve range of 1 to 15 mole
percen[t %%%%3 Qq B! o%ﬂg ﬁsﬁgtefo?"tﬁéjﬁﬁ%ﬁbhnd of formula I1. A useful

I cyc ohexyl
rangell,sl1 tdoﬂembletperd:erﬁlﬂfwhpbpqublIrg:a)'\ﬂdlas@dmthe(hgtetﬂ)wm -tosylate of

the cgéw%g?;ng Pi§ ily Mq%? ?‘g\bﬁgé&gh p&ﬁgébhet i nd IS employed ina

range of 1.5 — 3 ratio in particular a 2.3 ratio with respect to the palladium source.
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ferrocenyl)ethyl nethyl ether,
(¥)-(S)-N, Ndinethyl-1-((R-1", 2-
WohredMdishenyl phosphi no) f errocenyl ) et hyl am ne, PCT/EP2008/004928
(+)-(S)-N, N-di net hyl - 1- (( Ru8 2-
(di phenyl phosphi no) ferrocenyl ) et hyl am ne, 1
, 1' - bi s(di phenyl phosphi no) ferrocene, triferf-
but yl phosphi ne, di-tert-butyl net hyl phosphoni um
tetrafl uoroborate, tri-2- furyl phosphi ne Most
The réaationablcarriedout in the temperature range 60 °C to 150 °C. A useful

terpasaliss s ABSGH TS b ABBSR! SEAL Sy B ckih Y bilrids G laer the
exclusidn ofaRh&BYe. § Niasaa N & rigegen lakmbByhére- ét-dltﬁo)ﬁbhﬁﬂ@ phessure.

Ine are enplO0yed in particular in conbination with a
The readtiondinenis tuthegapgarof 3gorts bewsghine itsel f, |ike

e.g. dichloro-bisacetonitrile palladium(ll),

pal | adium (I1) brom de, palladium(I11) iodide,

The pPSgreasiof @ath reactiml Mg bepabhidiedby iethods known to those skilled in
trifluoroacetate,

the art.rlike(far puample thimlayesstina)ael sranaaiogRRY)Y, 98aIahseMatrgraphy,
nucleén{ {r%gf\glh %?oghagx)gfgﬂ%i%%?hggzﬁ%%y{ LAAMGH Pressure liquid
chrorrlﬁeﬁbg de@bihyﬂ ittt ulbratiplgtidetedtioreor Maes spespbscapy. Preferably
thin 1aye 3113 op EREVBaloGIRaI DB B SEHE U chiorhatograpHy (HPLC)
combﬁ%ﬁ\?ﬁWAs‘s%ﬁ&?%%%ﬁﬁgfe hF@d_con'pound of formula Il. A

Is Tto m

useful range e percent of phosphine
The iddlgtiordabd padficatiarhpracetigrasausefulifor s campounds lebtained by the

STk e g A, PR o
exam?%’ filtratbRthdugh 3 Eelité @omtdiming *apritihe! aqudsusP@bHadp Usxtraction

ource. The reaction is carried out in the tenperature
with arganje seivents tdistiletiopceryatalization, chigmeateararty en giea: and high

70 €. t.g 100 OC |1y th Lan. i i
sy 1 4P RS B e B Abrba st ighthes
meth&dd MRURTE, BUFBEPAG imitéd &3 thusielwiensplifieessure.  The

reaction tinme is in the range of 3 to 48 hours éh).
The tetie afif gsdseddieraieaxriessly insluRY SHUIHEA ArarRy apyvell as
orsaPARHEo IR UNAAHBR BT o g BPrnd o Xt one, o o
threecHoulsie thagiiarnd/omtriplebondmdikthese statormmis alsordpply ddan alkyl

arouR BEBiTR @S Hvbs GhentiT Bpeihes st atus o sramREn o1 AR residue,
an algyﬁ?)g)‘cfa?EGﬁWYﬁsigﬁéf?‘?E% hrylamtvl %éiau§.r Eﬁérhb[é% &fel(C4-Cg)-alkyl" or

mat ography an I gh”pressure [iquid chronmat ography

~(C1{CE)-&kyRpBDaReHIKY idsidIRSScENERiNg$CDIB, 4115 6yFast.8 Fabon atoms
i solation and purification procedures useful for the
are nesthpp Helsylehé pethgll elyylémes, propyl, propylene, butyl, butylene, pentyl,

pentylene, hexyl, heptyl or octyl, the n-isomers of all these residues, isopropyl,
isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-
methylpentyl, isohexyl, sec-butyl, tBu, tert-pentyl, sec-butyl, tert-butyl or tert-pentyl.
Unsaturated alkyl residues are e.g. alkenyl residues such as vinyl, 1-propenyl, 2-
propenyl (= allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-
hexenyl or 1,3-pentadienyl, or alkynyl residues such as ethynyl, 1-propynyl, 2-propynyl
(= propargyl) or 2-butynyl. Alkyl residues can also be unsaturated when they are
substituted.
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process of the present invention are well-known to
those skilled in the art, like for exanple filtration
W@ R000i0gEs9@ celite containing cartridge, agqueouBCT/EP2008/004928
wor k- up, extraction with onganic sol vents,
distillation, crystallization, chromatography on
silica, and high pressure |iquid chromatography on
nor mal phase or reversed phase. Preferred nethods
include, but are not linmted to those exenplifie
The terar i(GBHG8)- %:lqaﬂ@d ﬁerr&ms@pﬁr%%quhclwl a%gugmam sv@aalkyl

resid SR 5i b Dk 100" riPG.corih Bl e EHeloBtaR yclobuty
cycloée%}gyg n{@\BHQJgﬁéo aﬁ%‘f@pg{ Wcléédrglyﬁ/hhﬂﬁ% alol be Uﬁ§ﬁurated

nts an al group occurs as
Unsammmwctylcmaikyb groups arere.gesyclapenteoy! @xramlnl'texelmyhn

The t%ﬁn% l&&ﬁﬁm SI dbld%ung;al k%” oxyca%nﬁﬁgélr?meggg\gﬁ @ﬁm radicals
contaE‘ﬂné Eon‘hcg)to 24%@&? ago%g wﬂjth% |rr11§ f%aqnﬂ&%rsgﬁ né(?é]-@l]'mg-a}yl radicals

L . ,
are pﬁ@rw,l eﬁﬂ'ﬁh%l H?%xarrgg%%‘lyl iht thQLée}% n hﬂ% Erﬁeg@yi Yor example
2- buphehwlw B-smmmrgllwfandm btﬂlmglyﬂ mtunyéer fluengmlyb@phenylyl radicals,

b
naphthybragaa AJR paRANICHa AR BRI 268 BRAGHSY A pflicats.
The téﬁﬁ’h?éé CqHFRetBrbaryy réi@r‘s td 8r4-t9aatmembeeed Rrdmhtic cyclic residue,
ty or tert-pentyl. Unsaturated alkyl residues

whichéécéhsstd de@bhdm@oﬁ ﬁfé ﬁiymaesuf:hn?atomwht oflope apenyt three ring
2- propenyl (=ally % but eny
systeqsmwmmpmremyre 0 fhee‘t FR/ermL&aéhw at@%s RS EBRIRCed by

heterc}at%n%egﬁ&fjé§§}f orge‘ﬂr %%/ms} sURS d%eﬁscjﬁfgleg%rto%"@%pounds are

propyny proparg
formaﬁz kerivEA S %?yl§ 39 réb%@ehférwméhéro@trﬁélre%@fhlﬁ@ eycay and/or
tituted. The térm" - cycl oal "

vmyle.mo(eﬂd*l%@ﬂ Rgrasips| bwtrualqntm u%metshe&e@aé%sfnmp?ptlvely, in such

o vl GEHNFGHL EsfoBrf ofpBm ob oh RE Mbromate

systeﬁiécéﬁH‘QMmb@rYdeﬂ@-@féﬂlarfé pRISHASIRS s rrespuineing fontha! idackel rule (4n
be unsaturated. Unsaturated cycl oal kyl groups are

+2); ayalt@mwerrtwm@ hetareae feramplesiase @sfipinyl, @zgindole (1lgi pyrrolo-
oyt sl eHSEL AR N AR, bprotiqiyran
benzéthivpheny!, ieezoxawply|Fsanzthiszobfl, béribrisiolyl; beyttetradolqal s
benzggggw@hfl%gf\zigg %&Igﬁa;r%%gggf;lg;%ﬁ%pgnglagﬁwé%@/ﬁ ﬁlJranyI furazanyl,
|m|da i &hgﬁ@:ﬁﬁﬂl}’ J} Ig—glﬁ"a@éézfog)h' PRBNYihyl, inddN1NBMLInGbIyT, listket@bfuranyl,
isoindazolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
1,4-oxazepinyl, oxazolyl, phenanthridinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolo[3,4-b]pyridine, pyrazolyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridyl,
pyrimidinyl, 2H-pyrrolyl, pyrrolyl, quinolinyl, 4H-quinoliziny!, quinoxalinyl, quinuclidinyl,
tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenolyl,
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napht hyl radicals and, in particular, phenyl radicals
are preferred aryl radicals. The term
WO 240940339 4) - het eroaryl " refers to a 4- to 14-PeTBP1008/004928
aromatic cyclic residue, whkoch consists dependi ng on
t he nunber of ring atons out of one, two or three ring
systens, wherein one or nore of the 4 to 14 ring
carbon atons are replaced by heteroatons such as
ni trogen, oxygen or sulfu 1;& er.oar
r

thuopr@éwbdu%éstnaz@w dr.%sértr@zwt .1\& 'tf'?é'm/ t6920'¥| 1,2,3-triazolyl,
124Erfagoﬂﬁeﬂﬁrggﬁf:28&‘,) 34 Wz%M%bB')ééﬁr( ) and/ or

Vi nyl’ene rivalent” 'or dival ent
The tdved & Batoomsnembemi:tyohelrgsldua smmiblrmg\m/Zas or d heteroatoms" refer

mai ntai_n the continuous el ectron ste
to stryiuesf b or¥cIes. WhichArBdes ilies sch A% Fsindzefine, aziridine,

azanu HQ{J% pﬁéﬁ% R; ?H ﬂ{és 1CR R i ndL i e, i Altidine,

ernat Ive termis hetarenes.
dlazmlﬁleadmixazoler dloa(azlne|, didxoles addiicdene, 1,3-dioxolane, furan, imidazole,

mioadT SrARSBNGHS. Bt e SRERABAC Wi, sovezoie

|soxa£tﬂii‘|é0?s*?dxﬁﬁalﬂﬂb{é 2 ﬁ&%%ﬁﬁ@'Iéé'tombﬁjl'?dllhéakétb?blperazme morphollne
benztri azoaé tenzt etrazolyl, benzi soxazo
oXQ

1,2-oxsethi¢paneit hlolaaebaﬁwmzemneoﬂ@maznwrbﬁmzme 1,4-

ovazfd bl BB, et pbeHERL b REBA, v

pyrazbRO pRekonhy | pyraseiiding) erddzﬂ’@ Lpiyﬂdlrienwnmlcﬁnéhpwz@lby pyrrolidine,
i soxazol yl, naphthyridinyl, oxadiazoly

pyrrolidinong, PVE@liRe o e}qahy@rojumrbmtygépg,yran fetrahydropyridine, tetrazine,
tetrazgale2 tl?FSféQmeﬂﬁﬂc}f%%olé ?Qﬁh?gﬁﬂ%n 5’|tl¥|'aF|n£bﬁr etﬁgﬁﬁl aé”Y'BLthlazole

enanthrrdi’n aziny zin
thlazcrb@ethmhdmgl thup)iﬁlhel thaemw thlqetaarimbmyrphqhuej thjopyran, 1 2,3-

tiazirgy 1y SAAAGNG. hobr sttt 21 iaplbcey heukbBiadle.
The 3°|3fé Vqﬂéﬂ"b%?&ﬁ Ei//cllooﬁé%idi‘]er%la H@’Eérﬂi@d viBYdnly ity Bdllbon atom, and in

pyrr rrolyl, quinolinyl, 4H qui noI 4 1v_
the cape mmubgary heteyacycles wra anyy suitaltle amgrtyﬂmgereatqm Iyms for

examg'él_z a@xrmqﬂtdglgﬁgfp%zén ea @/rrqlﬁ gcﬁyég&ﬁ)ﬂ?l?:y ﬁyrrolyl a pyrrolidinyl

reS|dtJe éaﬁbbrby@@haﬁ'ﬂﬂ%'ﬂ (= Ey#oﬁdIh@Flpwﬂohdlhr@yt bi ﬁyﬂr@hdm -3-yl, a pyridinyl

|a2|n |azoy t hi azol
reSIdwmcem]bemyalzlm 9+yl nwderaréoyd@zcnyyldm -yl eaqeipﬁflawbr%ﬁldue can be

plperlt&?pr{z?g}qf ﬁ %nﬁi ﬂy)ogfﬂgﬂélq 53 ?/f}i&lh ?zglr%l Perldln-4 yl. Furyl can be
-furylm? 33‘uty1l thienyy tan be22-ﬁ1|énylait(ﬁ thienyl, la';l&azcrlylami lyda imidazol-1-yl,
triazolyl and xant hen The term
'm'daloh%r}‘bém&iiz@iréry o ilagekS- X)‘ioh?af?’iﬁzﬁb" fan%e f3gxagol-2-y1, 1,3-
oxazcﬂ—q g‘h §'H§(azBP§§f 18- tﬂfarzHEﬁ AR Heof BWHEQBPQ?YF' £3:thiazol-4-yl or
ar'eé residu€s such as  azepi ne, azet
1,3- trazzdl+5dylnpyr|mmhmylrwn He pymmah&ﬁayiepyﬂmmm#aﬁép|quynm|d|nyl) or 5-

pyrlmldmyl bl%%a? zmq can be plperé3 | n(?yl (= p%lerrazgnA -yl = piperazino) or
piperazin-2-yl.

The term "R1 and R2, R2 and R3, R3 and R4 or R4 and R5 form together with the
atoms which they are attached to a 5- or 8-membered ring, containingup to 0, 1, 2, 3
or 4 heteroatoms chosen from nitrogen, sulfur or oxygen" refers to residues which are
e.g. azepine, azirine, azocane, azocane-2-one, cyloheptyl, cyclohexyl, cyclooctane,

cyclooctene, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
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di aziri ne, dioxazole, dioxazine, dioxole,
1, 3-di oxol ene, 1, 3-di oxol ane, furan, imdazole,
wo ndodagxsbe ne, i m dazolidine, isothiazole, PCT/EP2008/004928

i sot hi azol i di ne, isothiazokine, isoxazole,

i soxazol i ne, isoxazolidine, 2-isoxazoline,

ket onor phol i ne, ket opi perazi ne, norpholine,

1, 2- oxa-t hi epane, 1, 2-oxathiolane, 1,4-oxazepane,

1, 2-oxazi ne, 1, 3-oxazine, 1,4- oxazine, oxazol e,
[1,2]diazogant 3Hone, [oilstiazncanx2-oase(1 ﬂ]%@l@ﬂnﬁedl%aéé’\ei diaxazole,

[1 4]%%@@2, ,';3‘3 3838{%1 rg%zo% 1n$y|[|cﬁgzg R n%plaor”rﬁlz azoeI "Ridazolidine,

|m|da9é’lfr{e°||é h ?_oIeOYsrdtﬁbkghd]ﬁ@eisoWéz’d?ihbn%othlazole isoxazole,
rahydrofuran, tetrahydropyran, tetrahydropyr|d| ne,

|soxaz@|td1m,|mxaztodaneaZaSoagazohm@.dxesqnnnephoﬂn@dkamlnﬁrazme morpholine,
azi 1, 4-thi

1,20 GieRaSE | GopHiaadee | RGBS A ORRIg ] Prazine, 14-
oxam{n?,i giz’éiﬂrl]rédlﬁ%[S,Hié&azb'&bﬁgoﬁpﬁ'}yxbﬂ@caﬁ DLy 'oxBcare 2oxbcan-2-one,

triazine, '1,3,5-triazine,
oxazolezplﬁetldmazpiperamna ﬂ)efnyﬂ rpyadazine, pyadide, pyrimidineipyrad,
cyclic r ¥ onded é.ia an r'.né:; carbpon atonh.
pyraziiey Pyfadale RASEOBbYTSler BYGHONNE, BRAZPIAS, AR pSRine,
pynm?dihé rfblé' Wrdlid‘iﬁé’&]ﬁl?roﬁaﬁf@neTBYﬁohﬁ@ 5,8 ¥ogesteahyRiro-1 H-azocin-
yrro resi due can'be 1 rro rronI or

2- on&%i@tyahydrgmrala tpyahmro@wgn te@ghxcﬁ@pw@ngetetrazine tetrazole,

thladlg%{nrﬁgm %t]!ilﬁz% eyl Z(tgw %)[?%’d Eﬁh&%@s Qﬁjert@ékﬂ tfﬁai’éleoi 3-thiazole,

thlazdlwrhéjltﬁra%oh(ﬁe tﬁhéhydltlﬁieﬁiry |th|©fnd®yhd>ld1enﬂ4l|opi/rana1 2,3-triazine, 1,2,4-
pi per'i di nyl resi due can be piperidin-1-yl

tnaznpﬁ pled iSdiriagine. fiddrtiiagele 2ry,2,401ggeledi n- 3-yI or
The t?t1 e—kbq @éﬁﬂ%&O@Wy mrgﬁ%ﬁoaé@%.‘o‘%?%a gfzﬂ rﬁsuicuaclan which can
be deI*?f%e di‘ﬁ%@éudf}eé( kuch Bsderq! - Zhp i, blGIHQIaZ OCHF-EF 01 CHF -CHF>,

, 3- oxazolyl 3-oxazol - Z2-yl
-CHFlcﬁl FOX@-Pj 3)/|-CH? -QHB 0X@-‘H§ 651‘2}’4 —CF230FI3| aZIHZLCI-IFagj
E 3-thiazol % t hi azol -

-CF213I3 Fhl-@bl@l—CHFyCngyCH@ GHryCHEan -lﬁ?d-lpﬁl-llm'll;_rF 2- CyHQ CH2-CF3,
pyrlmd|n4 é ﬂyrlmdlny or 5- pyrimdin
-CHoplbHerGlFpy I- Ct@ﬂ blo-BHpér a-QHTZ@-FzﬁCFS p%ér&fanchi b=
erazi no) perazin

'CHZaQEZ@"ZﬁG GI?'[E &NFO@FBM Qﬁlﬁﬁb‘é’rgﬂﬁtf L&ﬂ%ﬁmﬁthe

CHRC R CEB e han 2. oCHE O il B atohs
rom e If en~el S

CHRG BB b G KA CHgH L PR CE D A CHED.
3 ty, Byl . R9CRHF,
CFZ%@FOOC ehe&‘%iZ %Méﬁgggpa%gzcd}qéqaq %ep? é% QQ@ 2
-CFZJCIs Hpzepi eCF% %@ze.mprf.cﬂ: J1CPh# azocan- 3-one, |

1,3 di a oca 1, 4] di'azoCane, di oxazi ne,
Halogemisdrine, chlorine, bromlne or iodine, preferably fluorine, chlorine or
bromine, particularly preferably chlorine or bromine.
The term “tosylate” or “Tos” refers to p-toluenesulfonic acid ester or p-
toluenesulfonate.
The term “triflate” or “Tf" refers to trifluoro-methanesulfonic acid ester or
trifluoromethanesulfonate.
The term “nonaflate” refers to 1,1,2,2,3,3,4,4,4-nonafluoro-1-butanesulfonic acid ester

'or 1,1,2,2,3,3,4,4,4-nonafluoro-1-butanesulfonate.
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[ 1, 4] di oxocane, 1, 3-di oxol ane, di oxol e,
1, 3-di oxol ene, furan, imdazole, imdazolidine,
wo pood@azsbe ne, i sot hiazole, isothiazolidine, PCT/EP2008/004928
i sot hi azol i ne, isothiazol e22i soxazol e, isoxazolidine,
i soxazol i ne, 2-isoxazoline, ketonorpholine,
ket opi perazi ne, norpholine, 1,2-oxa-thiepane,
1 2- oxathiolane 1, 4- oxazepane 1, 2- oxazine,

3- oxazi ne, - Qxazi ne, i ridine, . .
The terzn Jiamegeneus Pal@@q@@g@lg@p %pgﬁgas ion” refers to a reaction

systeﬁ)\ﬁﬁ%’é @f@ﬁallé&f@ﬁ%a@alggf |Qq{d(§ ‘B'oﬂﬁ to B é%ﬂfdagérﬂér s@&?% zeolite or

azi ne yran, pyrazi

smcapyrazole pyr azol epyrrol e, pyrazolldlne pyrazollne
pyri dazi ne, pyridine, pyrimdine, pyrrole,
pyrrolidine, pyrrolidinone, pyrroline,

Optical fa& v§ dfboRAYGNE éﬁeé'érﬂ%ﬁ%é‘co%p%ﬂﬁds e tHATBHHUM 1Y 28R

dropyr an, di ne, tetrazine,
mdepeedemt)wfeeaqmomlr aavaa comflgwamraes configuration. idie compounds
Zi ne azoI thiazol e

of the]fﬂ{rgglg @o‘?a}{bbetpﬁé | - Fd[r rRHre e(rﬁ i‘pg}?rs of pure diastereomers

or in thBif&RR o AAkiuRes of @h@f@ﬁﬁrﬁé‘rs dndloBdibbictdomers, ¥foPedample in the form
triazine, 1,3,5-triazine, 1,2,3-triazole or

of racermtes .t Fheaprsisent rventien metatgso| pure snantigpiass iakgl mixtuyeg of

enantg)iﬁéﬂgggsd\glﬂlégggld% dléésgléll %@i&gugﬁlﬁﬁxtu%%éﬁlﬁ?ﬁ_t‘é@omers The

mventuSH‘BEmpﬂ@éEfﬁEﬁxres GHRV&HEIBZfZ mg:}élﬂiéﬁ-%?z ste(gf:g%rs of the formula
(), andotgomnzses sttty pt @p@tete@ao@{is igjipe mixigres.dpeasathe

compg% %GQEW?%F%%%@E%% F?’?orﬁers (6FiRis isomers
or tranEidontas) %E@Sin,\/enﬁ?dﬂ’n:rélhlés@dﬁﬁ to puHE-iShime@afd pure Z isomers and
to E/Z @iftuggsan agtios. EhpRuestiepselsd coshfisey-l iifomeriodpgns of the
compo@hﬁs QFﬁve fo%%la @’C_:'H CHF 2, -CF2 -CHF-CH2 F, -CRF2 -CH2

F2 , -CF2 -CH2 -CH2 F -CF2- CF2-CF3
Duastereo@rarsommu@EéZ isopmrs; G2 be Gaparatediantodbea individual isomers, for

example B fomathelpbRE: RIEGRE & bEPeBia el RS fehls sppptiomers

by cuStdintdryteePiodB! fFigx@mpld bytchwm:atdmbm en dhliral pleases or by
referS to p- t ol uenesul f oni ¢ _aci d

resoll.gitqm ferreamplerhyt erystallizatiep @f dgqqtqeqegn@e-nc&altswbta@egr\glth optically
activg $?IP]E Bfr lblégéghanesu ona%yhﬁlf&% BofrpbBhdS'of the formula (1) can also

or oie
be obtained by employing stereochemically uniform starting materials or by using

stereoselective reactions.

The starting materials or building blocks for use in the general synthetic procedures
that can be applied in the preparation of the compounds of formula (I) are readily
available to one of ordinary skill in the art. In many cases they are commercially
available or have been described in the literature. Otherwise they can be prepared
from readily available precursor compounds analogously to procedures described in
the literature, or by procedures or analogously to procedures described in this
application.



10

15

20

25

30

The term "nonafl ate" refers to 1, 1
,2,2,3,3,4,4, 4-nonaf | uor o- 1- but anesul fonic acid ester

W@ 200%/003590 PCT/EP2008/004928
,2,2,3,3,4,4, 4-nonaf | uor o- 23 but anesul f onat e. The term
"“honogenous pal | adi um cat al yzed Sonogashira reaction”
refers to a reaction system wherein the pall adi um
catalyst is not bond to a solid carrier such as
zeolite or silica. Optically active carbon ato

Furthey; inserderite obtain thergesireld sglpstﬂn@nﬁsdp e Qe(qrpaa/éﬁucleus of the ring
systetg NG BTN a Y, B BREHE AP o Rubad nie he il yRlorp during

the cro§€£ee0pling redetioh @am s clpemitaﬁymduﬁe@rﬁoroexample a heteroaryl ring
di astereoners or in the formof mxtur

carryie@ ariydspeen akam/athey ?d?ﬁ%ﬁ'%ﬁ%‘? ke OBgRInES ) éwp%d?‘fpft ple2-methyl
heterépéjrpm QK n%%WﬂE%e@%QM Sﬁk ena&YﬁH‘a&@'aﬂoeﬁjﬂéequent

e enantioners an xtur s iomers as wel
decarbsxylatign befrdrralaewrwwensallqrr[ésmarrynm@ancéster group in the respective
di astereonmers. The inventi n conpri ses gh?éures

positigR. Arbexylc asidgreuss ap raé;S ropsal rmﬁ'téorl fc)r ‘Skample
can b?%@nbért@@ 'mb'tﬁgﬁ h%Holé@Séé’ﬁy abuaineastiGhefirchami élo'n@an?n of

m xtures. I'n case The conpounds of the fornula
carborglic #eidpr esent as E isoners or Z isoners (or cis

s or trans i,sone t he t r.el at h .
Espedg o Bupk AEsel R TR bah Fnb G 2y by a varety o
reactﬁh&aHHQﬁué thebibsiféd residucd@endted byl RN balsiRaigedpFbsesample, nitro

tautoneric forns of the conpounds of the fornula

grOUp(slqan o seruneddeearsinoi grenpdvitgumder theslascabed spagion conditions or
ed
by vaiPe el e B tsraui s Suftis. LARBRASs chRpIEK Riides Py

catal;ﬁ%y@?@@énzﬂw A eductish effamitrogtduqrimayfaiso beacqrtied onlt at a later

chromat o p on chiral phas s or resol uti on,
stageeatéhwsasn&gase 9fsa aPMpLLNA thg Farmuds @5 P.fed%tf%ofoa hitro

groupgt?teﬁegﬁﬁn%Hlmoma‘y%e ﬁcé\fﬁélﬁﬁlltﬁﬁggtg?I? witPPh@Sreaction Performed

y @ orm conpoun the formula (
on an@&_reraﬂmohdmlcng rfedebgrmplepbvbgn mgacsitr@egmﬂllceaaloyano group
uni form s},grt mat erials or st er eosel ec
Midepigs 3 >

with HySiRqaHRa! oy bydrgonaetiy Aacop Bt BIAERREERLY the
heteré@rrw Hﬁﬁehg ctah%égﬁﬁﬁbﬂ’zeaﬁattﬁ@bbﬁe@ﬁ@ﬁ(ﬁﬁgrcﬁ%dfwt: aefis, which

led in the preparation of the conmpounds o
after écm/famba qan) thander reagted with iminss or atcahiels bnd@'r%tanaasd conditions.

et Hasba hetel e ob SRS B UG BB e casy

cleavEblResthep roupry canbebsle Ve gide hydroxyl groups which then can be
reacted with a variety of agents, for example etherification agents or activating agents
allowing replacement of the hydroxyl group by other groups. Sulfur-containing groups
can be reacted analogously.

Due to the fact that in the present case the functional groups are attached to an
heteroaryl ring it may in certain cases become necessary to specifically adapt reaction
conditions or to choose specific reagents from a variety of reagents that can in
principle be employed into a conversion reaction, or otherwise to take specific

measures for achieving a desired conversion, for example to use protection group



10

15

20

25

30

fromreadily avail abl e precursor conpounds anal ogously
to procedures described in the literature, or by
WQ@e@omoispes or anal ogously to procedures descrP@EEPI008/004928
this application. Further, 20 order to obtain the
desired substituents in the heteroaryl nucleus of the
ring systemin the fornula I, the functional groups
introduced into the ring systemduring the
cross-coupliqg reactijon %ﬁn be phenigallé Hodified. . .
technigyiesc kigsver. finding erbalyiable reartioa Yafiands anfyeadipshconditions in
s ik i : kdation of
such 83548 dise 6 BB ARLfIN= 161 9% Bifed iPihera
het er oaryl - 1- al kyne- 2-car boxylic acid and subsequent

o o T e e A2 A8 SRt b
advar?%?é’o&ﬁ gH éc@é’s‘én@&?ﬁf%dﬁ% FuSEtRIHS tg?éudshﬁh iEhReduté %E );/)revent

exanpl'e can be converted into fhei'r honol ogues
undesirashieactians posidefreactions in thegegpedttive synthesivsien, iir the form of

precu i oy s BTEHIeetdi G RLB0§loShE HosiBy Yah iR brapes. orto
temparafiiyt bk flifctidaal §remips &y 4 prsteBRROGRAIpLitrdtedy Baited to the

obt ai ned. For exanple, nitro groups can be reduced to
synthesis isolleou Sudht stratagies araevelbiseown telthasecskillad in the art. As

examBR(h 4R r Y e U Ba A ) BB pef WHichiran in.a tater
reactibi Sty boatanefornfed ibth caibdxyld asidrddrivatiges op redycedl toan

_ be carried out at a |ater st age of the synthesis of a
aminqipathyligeusr Prelective SIRUPS §3n alkpdayer g peaRdSf assolid phase,

and Cgat\r{ég?gfo% ﬁ’h% §ol\?€1?ﬂ5‘%£ QtahdS4Br tHEY re%?\garl %ggﬁ%ﬁrogﬁ%tévlgegroup. The

aneous e reaction per
use of such temhalqupsds knofvortodhase kkilled ém thecadt Fogexargpleyp phenolic

e o R AR GBS E bo it g o
prote&ﬁ{ge%r%@ Y hndYisé fisle&a8 i BIRAVEH Ftons F’tgs r&sihy treatment with

correéspondi ng carboxylic acids, which after activation
trifluoceacetateratizclatarsstagel ofithensynthesis. or al cohol s under

t and difi . Eth . th .
i SRR LR bS8 e SHRCEBLOErRGRSRS oBbsldtes oy pgeocins
up, fagllieRirPdceRibling réaoitits magbdBeréfRaeast dvendeyaired in many cases.
hydr oxyl groups which then can be reacted

Someyigactiels are ijenesple slesesibeh Py F’etm&trqmcétTvYI@Enh%/g%wathey. J.
wesiipge SkRRARG SgPFskiAw 10 rep seerent of Lhe

groups can be reacted anal ogously.
Physiologically tolerable salts of the compounds of formula | are nontoxic salts that are
physiologically acceptable, in particular, pharmaceutically utilizable saits. Such salts of
compounds of formula | containing acidic groups, for example, a carboxyl group
(COORHR), include, for example, alkali metal salts or alkaline earth metal salts, such as
sodium salts, potassium salts, magnesium salts and calcium salts, as well as salts with
physiologically tolerable quaternary ammonium ions, such as tetramethylammonium or
tetraethylammonium, and acid addition salts with ammonia and physiologically
tolerable organic amines, such as methylamine, dimethylamine, trimethylamine,
ethylamine, triethylamine, ethanolamine or tris-(2-hydroxyethyl)amine. Basic groups

contained in the compounds of formula |, for example, amino groups or guanidino
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Due to the fact that in the present case the
functional groups are attached to an heteroaryl ring
WO 2008#MY35pn certai n cases becone necessary to PCT/EP2008/004928
specifically adapt reactionrsconditions or to choose
specific reagents froma variety of reagents that can
in principle be enployed into a conversion reaction,
or otherwi se to take specific nmeasures for achieving a
desired conversion, for exanple to use protection .
groupgy foumt acid addities. saliswiraxampladvilly nRigasi acigh such as hydrochloric
. . \varl . . i n Lt i S . .
acid, ffEEhIcifioRid B, SR i BEBRLOMRIT AdkiPoriith organic
carbokylRe &ditis aht sulfeniccatide soth abdormie @aidc tacetic aicid, oxalic acid, citric

f |
acic, TR e AT L2k L 80 ST, B, it aci

fumar®l %Hasta%riﬁrbcri&%éﬁﬁ?ﬂésﬂff&’ﬁ@ ré‘c:idjé‘ldé%lhéﬁeélﬂftﬁﬁé a81”l. @ompounds
Si ons 'in t D

[
e react | e respective synthesis step, In
of thetfbamblarinvisith sireuliaseously comtainvaibalsicagreupaanst ar agigie gewup, for

exame o s PR By BB s SR B yerions
(betaiﬁléﬂt \‘faﬂichoa relikeidt MRAICEIAINARE %ﬁb;ﬁé@ﬁ thespretiendirh@ntibe.
we nown to those skilled in the art. As exanpl e of

Salts af pompousds offaupla Y san bgrohtpineddsy eustamary prataodskpewn to

tnoseiloipiint 3 Tor SERBE, pUEERERL RO R gt Hformuta  with an
inorgaiit BP BRyANE agidotitbady Pf #6bivent 6F dispsrsanal arlfresmivaher sdits by

~nmeaning of a solid phase, and cl eavage fromthe solid
catiompexchangeeicanion exchangantvapresent weption @lsq pelugies il salts of the

comBghEF Fm LT IrLIE BIHES f b VML eI o

directhes@itdbie frdigedingHarirackeuticaly Suy aensuitase rfor ekagiple, as
interrasdiatpedor FaINAICHLIWARR HFTTicaLTREICaHPRR of e compounds of
formt{l%}'l blye rs?af’@l‘ﬁﬁé ?ﬁﬁeﬂélsafoh Heeprepar@forPbf M&%ic%gﬂ;caﬁ)’i kSlerddle salts.

he course of the synthesis the enployrent ©
m crowave assi stance for speedingup, facilitating or

A furfig AsRECtaL 08 IMGBREN L 405 hER e 3 el 8 R Joffiali e prepared
by th%@?&éés@%c@)/diﬁ’% t- 16k riv@tiod forTtherpgieduct®n dBptieynackuticals,

‘ stman, Tetrahedron, 57(2001%, )225; Physi ol ogi cal |y
diagnostie agbhts, §guidcrystaish @oltners. hapiedes.dupgicidals Jrematicidals,

nontoxi.c salts thaf . S| L ealdy acceptable, in
parasd%qlég%dp%qcilcﬁ?gr ﬁgégﬁ%’% %ﬂéyérﬁ{r??dl)@g@le\é' salts. Such
Furthedhbfe, the eOMpRUnds offthé esrmulal tan det el ag syrthesis intermediates
groups, for exanple, a carhoxyl grou;% ) i
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example by
introduction of substituents or modification of functional groups.
The general synthetic sequences for preparing the compounds useful in the present
invention are outlined in the examples given below. Both an explanation of, and the
actual procedure for, the various aspects of the present invention are described where
appropriate. The following examples are intended to be merely illustrative of the
present invention, and not limiting thereof in either scope or spirit. Those with skill in

the art will readily understand that known variations of the conditions and processes
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(COOH), include, for exanple, alkali nmetal salts or
al kaline earth nmetal salts, such as sodiumsalts,
wWEoiaseisem sal t s, magnesi um salts and cal ci um BEI/EB2008604928
well as salts with physiolagically tol erable
qguat ernary ammoni um i ons, such as tetranethyl ammoni um
or tetraethylamonium and acid addition salts with
amoni a and physiologically tol erabl e organi c ani nes,
such as nethyl am ne, dinethyl am ne, trinethglaninF
describedyin dhe exampleseay barises tosyRiirsizamihe.coppounds of the present
invenﬁ As-(Z-hydroxyethyI)anine. Basi ¢ groups contained in
€ conmpounds of fornmula | , for exanple, am no groups
or guani di nogroups, formacid addition salts, for
exanple, with inorganic acids such as hydrochloric
acid, hydrobromc acid, sulfuric acid, nitric acid or
phoric acid, or with organic carboxylic acids and
Exaw@&%?onic acids such as formc acid, acetic acid,
Abbreviatians: aci d, citric acid, lactic acid, malic acid,
succinic acid, malonic acid, benzoic acid, malgic
Argonycid, fumaric acid, tartaric acid, nethanesulf%ﬁic
tert-B@fjId or p-toluenesul fonic acid. Conpounds of t{By
formula | which sinmultaneously contain a basic group
dibenzylilemacetird ¢ group, for exanple, a guanidi no @Paup
.. ~and carboxyl group, can al so be present as
dwhk?ﬁﬂ?%hﬁq%wm (bet ai nes) which are |ikew se inct 85 in

N,N-difeti§feaemirbpyrititn®r esent invention. Salts of cDMARNdSs
. of fornula I can be obtained by customary nethaods
1,1'-Big{diphenylnhespbinoMermosgnen the art, for exanpl ePPHF
Trieth‘f/f’émf.ngi ng a conpound of the formula I with an Et;N
I’norganic or organic acid or base in a solvent or
Ethylakbetpter sant, or fromother salts by cation exch&t@gcor
ani on exchange, The present invention also inc es
Fast gfom Eambér@?gﬂhe conmpounds of forrmula | whi ch,}:é‘ cause

i [ | hyhvolerability, are not dypgegs!ly
High Q{Jeisl,tsgﬁ Wgr&tﬁh@rpﬁg maceuti cal s but are suitable,
Liquid onroexatogtaphyasith massmspgichiosettyor carryi ng out LEtMBher

chemni cal i fLcatiqns of the conpounds of for a l
Rooanerggergpgg?ngéﬁ%?ér @I s for the preparation og%]
Thin ﬁggﬁbmmtgg}dmyt ol erable salts. A further aspgcc of
the invention is the use of a conpound of the formula

Trifuaroaeetgteepar ed by the process according to the TFA

2GRS BB AL PUBRTREHEE! e

her bi ci des, fungicidals, nematicidals, parasiticides,
i nsecticides, acaricides and arthro

GenerairRrREeHyESOr threPrepRpRiiRel 'a%tefw'r@g%ffésdgﬁé Atejearyl benzene-
squoME%@ioaéstéyg?t hesi s internedi ates

To a solution of the desired heteroaryl alcohol (13.23 mmol) in DCM (150 mL) were
added, under stirring, Et;N (17.20 mmol), DMAP (0.4 mmol) and p-toluenesulfonyl
chloride (14.55 mmol) (or benzenesulfonyl chloride) successively. The resulting
solution was stirred at RT until the starting material had been consumed (TLC and
LCMS). The reaction mixture was then poured into a 1N HCI solution (100 mL) and
extracted with DCM. The combined organic layers were washed with a saturated

solution of NaHCOs, brine and then dried over Na,SQ,. The filtrate was concentrated



10

15

20

25

for the preparation of other conpounds, in particular
of ot her pharnmaceutical active ingredients, which are
wobaicaiomsht e from t he conmpounds of the formnul a PCT/EPZNNS/004928

exanpl e by introduction of 23ubstituents or

nodi fication of functional groups. The general

syntheti c sequences for preparing the conpounds useful

in the present invention are outlined in the exanpl es

gi ven bel ow. Both an explanation of, and the actual
undergedueeripeessyre. \Whenviacessaryadirtasiduss obigingst wasmurified by flash

evor SGBE B8R FRSUBER A0t oBBLgEt By e

Genetdl lpasdaduire Yer tbe $d$m>gvshiierdrossmeuplmgﬂreamdnnot
limting thereof in either

Undesan jAr anosREet: @ i Irpastiamiuby Wse @&Sﬁq&hﬂm E mva“értypswfonic
ester pﬁ{ﬂe%hﬂnfaeﬁf(o A Ugggégiﬂﬁq ﬁnﬂo%&%?é@qsdﬁgco.gﬁgggmn, Cy-

exanples ‘can 0 synthesize the c
PF-t-Bxd (194 rpg eﬁiéﬂﬁ mnmmerarid)K;,P(Hxa’m:B 8y, A ;vnal).i Ibmi. of t-BuOH were

inen s oS B 20 BT EhR U ppene woe

was a#a ;t)lﬁ' g apydddies %H"iﬁéﬂ@éétﬁﬁﬁﬂ&t@@%as heated at 85°C until
re am ne Et3N Ethyl acetate Et OAc Fast atom

the stadimgemdtesial hBdBeingtonsuasad(B-C agdiLLNB).othe tﬁﬁ@lpnymxture was

HPL [ chr t.ogr a
coolefis - 6 ZTB RSP Menths TR BB FATREY Y vt was
concéﬁfa@é@hﬁ&éﬁ@@mc&%r@éédréCHMQtrébﬂuéﬁt?as purified b flash
- (di cycl ohexyl phosphi noj f errocenyl | et hyl di - f-butyl ph
chromatpgiapbyon sifica gsly The fractions containing the product were combined and
the solvents were evaporated under reduced pressure to yield the desired heteroaryl-

alkyne product of formula 1.

Example 1: 1-Methyl-3-(5-phenyl-pent-1-ynyl)-5-trifluoromethyl-1H-pyrazole

©\/\__——_(§(CF3
= \ N

N7\

This product was prepared from toluene-4-sulfonic acid 1-methyl-5-trifluoromethyl-1H-
pyrazol-3-yl ester and pent-4-ynyl-benzene following the general procedure for the
Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/DCM 7:3; yield (86 mg, 60 %); 'H NMR § (CDCls): 7.31-7.25 (m, 2H), 7.22-
7.16 (m, 3H), 6.64 (s, 1H), 3.98 (s, 3H), 2.78 (t, J = 7.44 Hz, 2H), 2.42 (t, J = 7.04 Hz,
2H), 1.95 (p, J = 7.33 Hz, 2H); LCMS m/z: 292.
Example 2: 3-Hept-1-ynyl-1-methyl-5-trifluoromethyl-1H-pyrazole
—\—\__Nca

BN
This product was prepared from toluene-4-sulfonic acid 1-methyl-5-trifluoromethyl-1H-
pyrazol-3-yl ester and 1-heptyne following the general procedure for the Sonogashira
cross-coupling reaction described above. Chromatography eluent: heptane/DCM 7:3;
yield (100 mg, 82 %); '"H NMR & (CDCl3): 6.63 (s, 1H), 3.95 (s, 3H), 2.38 (t, J=7.34
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General procedure for the preparation of
heteroaryl -tosyl ates and heteroaryl benzenesulfonic
wa@eiod/oespers: To a sol ution of the desired het REEP0S/004928
al cohol ( 13.23 nmol) in DE8 ( 150 nmL) were added,
under stirring, Et3N (17.20 nmol), DVAP (0.4 mmol) and
p-tol uenesul fonyl chloride (14.55 mmol) (or
benzenesul f onyl chloride) successi vely. The resulting
solution was stirred at RT until the startin nate
Hz, 2iad .64 b& tms2tbdl 46112860, 4UMe).90Khe/ T da?8 Hen H‘DXIGQM;S m/z:
044 OS then poured into a 1IN HCl solution (100 nL) and
" extracted with DCM The conbi ned organic | ayers were
washed with a saturated sol ution of NaHCO3, brine and
then dried over Na2SO4. The filtr

a
Examel@n%e?npv@pEenﬁd@myleféwuxle&nmtéxlsw@qmm?ﬂhﬂc%QA{WO'G
the resi dge obtai ned was purified by flash

Qﬁ&&mﬁ?ﬁgraaphy yi el ding the sul fonic ester conpound of

forrru a1, General procedure for the Sonogashl ra
ss-couplin act Under.. an Ar. a_dr

This Fradest A PURRBTGACEh L UERE B AP AT e ir?x*)eé-ﬁrmupgam%thv'-W-

pyrazStsﬁ ?f eSkr bha 1-8f I'Wf\gﬁﬁ)gdloIG(Q(é?\e"'f'?mb\)wnngfI‘aleI I\Procedure for the

uor oacet at e
Sonog@shlm mssmup)mgmaq(@nchsbed m@ove @brcrmatqgraszhy\eluent

neptaRelRGHnE Job el BB aol MR RIGEEORREY froaHlag 27-6.20 (m.

1H), ?Q@i(ﬂ gem MT Y 4HF SRT 89 576”@11 hR): 1620 @iz T4, ur e
was eat

at 850 unt1'l ‘the starting material had
been consunmed (TLC and LCVMS). The reaction m xture was

Examtat Sleled s ebery Tt B ainGRd- L Bhee: oo

under redaced pressure and the residue was purified by
(chromat ography on silica gel. The fractions
cont aiNdimg t he product were conbi ned and the sol vents

This pBHGCXAS Bf é}ﬁraﬁgg;{bﬁiﬁEolb@ﬁé"Ae%nwn‘?é§Hip?r-mtgyllﬁé-ﬁiﬂdb%methyl-1H-

red kyne product o

yrazEKanw bstet ant-plegriyydcelylé be oltawihg peagetieral procedure for the
SonogA i epshrasmplion Femgion. dsacr bRYtiaueq Chromatography effh
hepta%e{jﬁém’ 32yfid F1%g{r§”@% ,oHlNMR SRETRZIY)- 7366, I7 SHHE5H), 6.64 (s,

4:yny ene ow ng the gener al
1H), 3)980{@03}!4)3 LCMStrhé: 8800gashi ra cross-coupling reaction
descri bed above. Chromatography el uent: heptane/ DCM
7:3; yield (86 ng, 60 %; 1H NVRd (CDCI3) : 7.31-7.25
Exan{prlg 5.2'I'DMetEy?-g-'phenyl-&(S-phenyl—pent-1 -ynyl)-1H-pyrazol-3-ylethynyl)-
phenylamine
CF,

~

HN =\
2 N’N\

This product was prepared from toluene-4-sulfonic acid 1-methyl-5-trifluoromethyl-1H-
pyrazol-3-yl ester and 4-ethynyl-phenylamine following the general procedure for the
Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/DCM 7:3; yield (85 mg, 63 %); 'H NMR & (CDCly): 7.62 (d, J = 8.60 Hz, 2H),
7.55 (d, J = 8.61 Hz, 2H), 6.64 (s, 1H), 4.01 (s, 3H), 3.82 (s, 2H); LCMS m/z: 265.
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7.16 (m 3H), 6.64 (s, 1H), 3.98 (s, 3H) 2.78 (t, J

7.44 Hz, 2H), 2.42 (t, J =7.04 Hz, 2H), 1.95 (p, J
W@ 2®3/0b8590 2H) ; LCVS ml z: 292. Exanple 2: PCT/EP2008/004928

3-Hept-1-ynyl - 1-net hyl -5-tpfl uoronet hyl -1 H pyrazol e

Thi s product was prepared fromtol uene-4-sulfonic acid

1-met hyl -5-trifluoronethyl-1Hpyrazol - 3-yl ester and

1- heptyne follow ng the general procedure for t he

n ross-co rea t,ion,d cr| above.
Exameﬂﬁgnﬁ’i@ﬁxb TR S L e R P
0;1HNI\/Rd(CDCI3):663(s 1H) 395(s,
= 7.34Hz, 2H), 1.64-1 .56 (m 2H),
H), 0.90 (t, J =7.36 Hz, 3H); LCM5
ple 3: 3-cycl ohex-1 -enyl et hynyl -

1
This erE&&y\}vaépPédd%rEH AoPESIN%heH-Lhi ci)cﬁlégi'dgzc-ﬁgtﬁyl%—Bﬂléﬁ{ﬂ-ZH—pyrazol-

romtol uene-4-su
3-yl eételmahlrMerﬁ-tt-ymyHbmzenetthwmg the ganeral pBogddastfer thend

SoNOgRIEAFOSTOYRINS FePGIoBSE COBR AN P L GO DRt RLSEY Bltent
hepta?ggy%/l’ 9339(%’4 el ﬁﬁwﬁ' 33"/08 C&p%ﬁ@t(g%wﬂa@b JE €b4 Hz, 2H),
7.43—?.2%?81—2, 6262 EH1H) 3398 (éS3H§iH%732t, ]EJX4= 2.:|ﬂ)2H§rn2HﬂHb.43 t,J=7.19
73-1 . ; zZ: anpl e :
Hz, 260 oD b S iR 1 DG EME izt 300y oot hy! -
H pyrazol e This product was prepared from
tol uene-4-sul fonic acid

Exampiarét Syneps-1tynyi1uoethwbBhghemiidyt-pyrsizole3- yl est er and

phenyl acetyl ene foll owi ng the general procedure for
t he Sgkogashirta cross-coupling reaction described
ovie. Chromat ogr aphy el uent: heptane/DCM 7:3; yield
(1oMNyg, 15 %; 1H NVR d (CDCI3) : 7.66-7.55(m 5H),
.mz: 250. le 5:
This profietiyas Broasag o) [uEheHy PUBRIK 25clZaStoyis pheaycg-pyrazok

3-yl este¥ =Rl ﬂ%FyneH‘B%\m Wh@%e\herrﬁ': préBégurie f8F e SWASgashira cross-

prepar ed m t ol ue 4-sul fonic acid
couplmgmtabyd)n GescmbedJabovnatGMOmegmmlelu@:lyheg@tr@/DGMj1 1; yield

(120 gy OB R) SHWFRLATEDE. 2408, 4,96 HE o AEL3R Gehi= 8.05 vz

2H), ﬁgg\(ﬁw 1@%@@%%%@99'(&%3@ ?@@Y@U@iﬁgﬂﬂﬁz%Hylﬁw(p,J 7.18
Hz, 2|-|1 15:4 32 (m, 4H) 0.94 (t,J= 722 Hz, 3H); LCMS m/z: 252.

Example 8: 5-cyclohex-1-enylethynyl-1methyl-3-phenyl-1H-pyrazole

\
This product was prepared from toluene-4-sulfonic acid 2-methyl-5-phenyl-2H-pyrazol-
3-yl ester and 1-ethynyl-cyclohexene following the general procedure for the
Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/DCM 1:1; yield (110 mg, 84 %); 'H NMR & (CDCls): 7.78(d, J = 8.09 Hz, 2H),
7.42-7.33 (t, J = 8.11 Hz, 2H), 7.32 (m, 1H), 6.62 (s, 1H), 6.31-6.27 (m, 1H), 3.94 (s,
3H), 2.14-2.22 (m, 4H), 1.58-1.73 (m, 4H); LCMS m/z: 246.
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7.55 (d, J = 8.61 Hz, 2H), 6.64 (s, 1H), 4.01 (s, 3H),
3.82 (s, 2H); LCVS nfz: 265. Exanple 6:

wda20dmsbe 3phenyl - 5- (5- phenyl - pent -1 -ynyl) -1 PCT/EP2008/004928
H pyrazol e This product wasoprepared from
t ol uene-4-sul fonic acid 2-net hyl - 5- phenyl - 2H pyrazol -
3-yl ester and pent-4-ynyl -benzene follow ng the
general procedure for the Sonogashira cross-coupling

ri bed ro raphy el uent:
Exampad el i tBNr S-phenyl-SRDeay e Hoayarole i . d
(CDCI3) : 7.78(d, J =8.21 Hz, 2H), 7.43-7.22 (m 8H),
6.62 (s, 1H) 3.98 (s, 3H), 2.78 (t, J 7.30 Hz, 2H),
243 719Hz 2H), 1.96 (p, J 7.33 Hz, 2H);
\=300. Exanple 7:
5- hept 1- ynyI 1- et hyl - 3- phenyl - 1H pyrazol e This

This ;ﬁo&g&ﬁfi@g@? ﬁ@?%%ﬁjtélﬂ% gol orr]@c é'qzlagsp‘@,tn‘nﬁriphenyl -2H-pyrazol-
3-yl edtePaREYMEnyRideNERE! Gm%nsaﬁagfa?ﬁhy@leéﬁtd%stal‘r@vob'w 1; yield (64

Sonogashira crosscoupling reacti'on descri bed abov
mg, 5% ) bk BYIRP HC D& 3)eri7:8 (de ptaB20a%) 2H), 7. 6547@5110(1]5}0) 7.43-7.34

, 9. .1 ( T (d, J = 8.20 Hz,
(m, St S5 sy A, S S, SO TEME Mg 29y " 7732 (i 1t
6.62 (s, 1H) 3.93 (s, 3H), 2.48 (t, J = 7.25 Hz, 2H),
1.65£ 7.1 8 Hz, 2H), 1.5-1 .32 (m 4H), 0.94
Example, 1Q; Methyl- Hehegyh5-thi mBzylethynyl- 'E%M&@B
5-cycl ohex-1 -enyl ethynyl -1 nethyl - 3-phenyl -
H pyrazol e This product was prepared from
std fonic acid

> enyl -2/-/-pyrazol - 3-yl ester and
1 e\thynyl cycl ohexene follow ng the general pr ocedure
for the Sonogashira cross-coupling reaction describ

This pABRNGE WashPERA SR Fphip aprsrisURaist aFid 2emethy! &phe@ylaf&pyrazol-

3- er e?aéﬁbf?thyﬁglztﬁgpﬁﬁ(e%\ﬁ@g@@ﬁ?ﬁ é?é&}reéfgr r?ne g%nogashlra

cross-thluplifig E2adtion dedcribéd 2iboSe2Chfomatbidraptsy Bieq  hepithne/EtOAC

95:5; yighi E0Larer 4596s: "M NMRS Gochs): 708 [ V= 861 v, 7.60 (m, 11,
| §
7.46- 712Q/Zuét II_Rkas gﬁ%aﬁ@dem% ?J_pﬁg')rges % ’1[Igcr;%l|9||(:serz}1ﬂ';:y£ld%4

2 nmet hyI 5- phenyl - 2H pyrazol - 3-yl ester and

exam BT £0E PoeDee L So7) hBRBHe & HeBbiogf B peFetadtr
\ o:822I—|z 2H), 7.65-7.57 (m5H), 7.43-7.34 (m 3I—I)
6. 6 , 3.98 (s, 3H); LCVMs mz: 258. Exanple 10:
t hyI henyl - -thi ophen-S-ylethynyl-i H pyrazole
_JThis proddC€t was prepared fromtol uene-4-sulfonic acid
2- net hyl - 5- phenyl - 2H pyr azol -
This product was prepared from 3-(toluene-4-sulfonyloxy)-thiophene-2-carboxylic acid

methyl ester and pent-4-ynyl-benzene following the general procedure for the
Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/DCM 4:6; yield (114 mg, 80 %); '"H NMR & (CDCl): 7.33 (d, J = 4.93 Hz, 1H),
7.16-7.09 (m, 5H), 7.01 (d, J = 4.95 Hz, 1H), 3.81 (s, 3H), 2.77 (t, J = 7.11 Hz, 2H),
2.42 (t, J=7.16 Hz, 2H), 1.94 (p, J = 7.22 Hz, 2H); LCMS m/z: 284.

Example 12: 3-Hept-1-ynyl-thiophene-2-carboxylic acid methyl ester
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3-yl ester and 3-ethynyl-thiophene follow ng the
general procedure for the Sonogashira cross-coupling

WO e@e0p35e0 descri bed above. Chromat ography el ueP@T/EP2008/004928
hept ane/ Et OAc 95:5; yield @60 ng, 45 %; 1H NWVR d
(ebcal3) @ 7.78 (d, J =8.10 Hz, 2H), 7.60 (m 1H),
7.46-7.29 (m 4H), 7.22 (m 1H)16.77 (s, 1H), 4.05 (s,
3H); LCVMS mz: 264. Exanple 11:
3- (5-Phenyl - pent - 1-ynyl ) -t hi ophene- 2-car boxylic acid

omet hyl ester This product was prepared from

O~ 3_L+otaene: 4- sul f onyl oxy) -t hi ophene- 2- carboxylic acid
g yret hyl ester and pent-4-ynyl-benzene follow ng the
=general procedure for the Sonogashira cross-coupling
This SR AP R T 3 o R G BbER 2 carboyi aci
methyl g)@féri’énd 1-71e§3/r(edfolldwrng4th%?gé1|7eral1dﬁbceau ASfor 09 Spmpgashira cross-

4.95 1
couplmg:react[oqd%cnbgq) above Qhronqpﬁl)egrﬂp;w qlEergHy F%tagg/l?éwf ’1; yield

(71 mg ég%{%) ﬁﬁw ?k%gth %@gr box %Ea?:‘ﬁzj s 02 rﬁd’lJ 510 Hz, 1H),

3.81 (%SBH')T@KQ (prﬂﬂlv% Was2Hy,ersv €, ﬁ&omg Hz, 2H), 1.45-1.26 (m, 4H),
- (t ol uene- 4-sul fonyl oxy) -t hi ophene- 2- carboxyllc acid
0.87 fiyl.2 &tz 8H) akgMS méét fol | owi ng the general
procedure for the Sonogashira crosscoupling reaction
descri bed above. Chromatography el uent: heptane/ DC M
Example 13 3aPrﬁin§*Ie(tH)1nyi=Qh|oﬁﬁeﬂ@ ;2-GaibbRicagiCDaetBy| estér 32
d, = 5.03 Hz, 1H) 7.01 (d, J = 5.10 Hz1l 1H), 3.81
242(t J =7.25 Hz, 2H), 1.57 (p, J = 7.19
1.45-1 .26 (m 4H), 0.87 (t, J = 7.2 Hz, 3H);
~ mz: 236. Exanple 13:
—=5- Phenyl et hynyl -t hi ophene”-carboxylic acid net hyl
ester This product was prepare

This rodusl was @rqpasraﬁffmw |3o(>t9'jieﬂﬁr”cﬁwgfgwr'r‘]@‘yé AhigpRene2-gRipgxylic acid
meth)?)f‘:etbs?ée( d?ﬁae;bﬁ )ﬁ?ﬁe@%onogg&ﬁfregl tﬁ@egé‘n%lrélodl‘oBSstntéefoE%@S@hogashlra

Cross- COUp I ng reacti on
cross@t&mﬂhngedaethweesdﬂhedrmu - &hrgmaltagraphy ledysrdnkemdaneDCM 1:1;

yield @4) m97 7§9°/os (@ﬁ%)lyltﬁgvﬁm Zé)cﬁ&é%J 77556%% 1H), 7.3
(m, 3%)1,_—7.523(8, Yz, 5.46')Hz,%|%,23.(§z (s3HH); LEMS Mz 2442. Exanpl e
3- .(Tri f 1 uor onet hyI 1- phenyl et hynyl ) -t hi ophene- 2- car box

cxan S e 7L g B SE0e SBS 688 metny

esterethyl ester and 1-ethynyl-4-trifluoronethyl-benzene
fol | ow ng the general procedure

ol s,
Hz

This product was prepared from 3-(toluene-4-sulfonyloxy)-thiophene-2-carboxylic acid
methyl ester and 1-ethynyl-4-trifluoromethyl-benzene following the general procedure

for the Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/DCM 1:1; yield (77.5 mg, 50 %), 'H NMR & (CDCl,): 7.61 (d, J = 8.6 Hz, 2H),

7.53 (d, J=8.61Hz, 2H), 7.42 (d, J = 5.11 Hz, 1H), 7.14 (d, J = 5.09 Hz, 1H), 3.84 (s,

3H); LCMS m/z: 310.
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for the Sonogashira cross-coupling reaction described
above. Chromat ography eluent: heptane/DCM 1: 1 ; yield
W@ 2009503580 50 %; 1H NVR d (CDCl 3) : 7.61 (d, BCHEB2088/004928

Hz, 2H), 7.53 (d, J = 8.613%z, 2H) 1 7.42 (d, J = 5.1
1 Hz, 1H), 7.14 (d, J = 5.09 Hz1 1H) 3.84 (s, 3H);
LCMS nf z: 310. Exanpl e 15: 3-(5-Cyano-pent-1
-ynyl)-4-met hyl -t hi ophene- 2-car boni t ri | e This product
was prepared from benzenesul fonic acid

Examelecygrﬁ:(&ﬁyennypertthh-wpﬂbﬁ -rgethyl-thjephengrg-carbonitrile

N hex-1lynenitrile follow ng the general procedure for

\ gashira crosscoupling reaction described

Momat ogr aphy el uent: heptane/ Et OAc 6:4; yield

50 %9; 1IHNWR d (CDCI3) : 6.78 (s, 1H), 2.69

t, J =7.22 Hz 2H) 1258(t J =7.24 Hz 2H) 12.5

This @gug’t S_Lé e%% %«ero Rezz i In?t!_gcld AR HY-Z-méthfl-thiophen-3-yl

ester ehbm»d‘Dynénltatelmllewmgambegmwél*abmobeduterﬁor ¢hefBiosogashira cross-

pr oduct e red from be zen ul f oni d
COUp|@gd§aﬁBQl§ﬁﬁ§$rr p o greltée{lbtchggtlane/EtOAc64 yield

AT SPEIETG, 297 2 el 0 -

7.24 HESTH), 68l (531301 1 .99”1(rpowm dovSaHky2H); LSS thizpdde/ Et OAC
9 1; yield (110 ng, 87 %; 1H NVR d (CDOI3) : 7.51
8.52 Hz1l 2H), 6.88 (d, J = 8.60 Hz, 2H) 6.81 (s,

Examé)'l;eo 1633 @fi]}ﬁé’(ho%ﬁeﬁ{/l P&ﬁxl?}%"ﬂastﬂgﬂﬁoﬂﬁém 23hrbonitrile

N -ynyI thyl - 4- thlophene 2-carbonitrile This
A\ s prepared from benzenesul fonic acid
-cyano 4- et hyl - t hi ophen-3-yl ester and

et hyl - prop-2-ynyl -am ne foll owi ng the genera
rocedure for t ogashi ra. cr oss. upl i n

This 1pd6r Was PIETES Tio DRLEORT IR RO b EREPeL Higohen-3-y
ester %né 1- ¥1h§h9l 4 ?ﬁ”etﬁgxy Eén%ne WIdWﬁi}%é gokér H{)r&:&ﬁjré Sor the

Sonogaﬁhlm istcoupllng Vea__othszmrbedca@vm Qhrqrsgtcg(anlpy @Iuent

neptapBIRIRAE Ss VR GLLGY Ba el o BMR BIERGHR TR 5 7 B 62 he

2H), éa@?ﬁzy'- 8t60/] i piAzel813=y h HESE 84 (3NIH), 2.51 (s, 3H); LOMS m/z: 253,

ynyl -cyc ohexene fol | ow ng the general procedure
for the Sonogashira cr osscoupl ing reaction described

Exanl%g\f?’ 3%28”%)%%&}? o r ent I)gg' %E’et?;‘{)ﬂ Eﬁ%&e%el&sc%%ﬁnle

\ 1H)174719(m 8H) , 63763(m 1H), 5.6 (s, 2H),

x:@aaﬁggcm 4H), 1.58-1 .73 (m 4H); LCVB miz: 312.
anpl e : 1-Benzyl - 3- hept - 1-ynyl - 1H-i ndazol e

This product was prepared from benzenesulfonic acid 2-cyano-4-methyl-thiophen-3-yl

ester and diethyl-prop-2-ynyl-amine following the general procedure for the
Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/EtOAc 6:4; yield (73 mg, 63 %); "H NMR & (CDCl3): 6.78 (s, 1H), 3.82 (s, 2H),
2.75(q, J = 7.17 Hz, 4H), 2.51 (s, 3H), 1.22 (t, J = 7.14 Hz, 6H); LCMS m/z: 232.
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Thi s product was prepared fromtol uene-4-sulfonic acid

1- benzyl - 1H i ndazol -3-yl ester and 1-heptyne foll ow ng
W@ b@ogesser al procedure for the Sonogashira PCT/EP2008/004928

cross-coupling reaction dessri bed above.

Chr omat ogr aphy el uent: heptane/DCM 1:1 ; yield (84 nyg,

54 %9; 1IHNWR d (CDCI3) : 7.9 (d, J = 8.02 Hz, 1H),

7.4-7.19 (m 8H), 5.5 (s, 2H), 2.48 (t, J = 7.22 Hz,

S OSSR ALY N S L T

zyl - 3- (5- phenyl - pent - 1-ynyl )-1/-/-indazol e This
ct was prepared fromtol uene-4-sul fonic acid
1-n/ =1 azol 3-yl ester and pent-4-ynyl - benzene
“8wi ng the general procedure for the Sonogashira

T TR 35} 0PI RO L EREBIPTRIER ot

and 1(6ihghy)cycloheX@nédollowing@hé gknklral ptéfedute4oi7theEdS¢mogashira cross-
coupl%‘? r’eggsic}nS ggggr%e(ﬂbg\%Cll%oap(tg@rﬁ%mfléqr?t?Bg})@n‘.t]alljcglhjf 8 ; yield
(81. 5'—&’8 éZyI I\Q\?ﬁﬁ%e{?ﬁ%() ﬁynyl QH n8 ZH% ! |7$4 gr109dLm 8%6 3763

(m, 1HY,epaNSRHY, @14-212%(m; 4HEUl. 58173 énj 4H); LCMS m/z: 312.
1-benzyl -1/-/-indazol -3-yl ester and phenyl acetyl ene
foll owi ng the gener al procedure for the Sonogashira
1 c T ' above. Chronmat ogr aphy
E"a'“iﬂéﬁiﬁ Pﬁ?"lz? 1%'%&{%&'2% (9.25 ng, 6 %; 1H
(CDCIB) 7.92 (d, J =7.92 Hz, 1H), 7.4-7.17
( 3 5.5 (s, 2H); LCVMS m z: 308. Exanple 22:
t-1-y -p-tolyl-1/-/-pyrazol of 3, 4- b] pyri di ne
Thi s product was prepared fromtol uene-4-sulfonic acid
This grodutiolis piegaréd Nwmzmhehé-Msulfdnwac;dl Nbanyyl- Hiirdazohd-yl ester

1-heptyne following th a cedure  the
and Iehiias Ao iEg SRS OBBEIR PHePHHbaE FTRS RRaaasBia glopscoupling

reactlgﬂ 10@%?1%(’9 %gVG@%HwM@W&Fﬁg h%%g /Diji 1: yiél8!(84 mg, 54

%); ‘|8 NMR(&T(CDeﬂs) BOYID/ .02 Iz ?:';357}@7 mHm, SHR. 5 G, 2H)=2.48 (t, J
- 7234z, 258804, dig 118 32, ), 151137 19, 441 g (. § 57 2 Hz, 3H)

( 1.45.1 .33 (m 2H), 0.94 (t, J = 7.20 He,
LCM%@Z%mz 303. Exanple 23: Diethyl-[3-(1

-p-toly

Exampié 207F E 13- BN pan 1 Yk Py 1 -am ne

L
—
/]
O C

This product was prepared from toluene-4-sulfonic acid 1-benzyl-1H-indazol-3-yl ester
and pent-4-ynyl-benzene following the general procedure for the Sonogashira cross-
coupling reaction described above. Chromatography eluent: heptane/DCM 1:1; yield
(87.5 mg, 50 %); &4 (CDCI3): 7.92 (d, J = 8.11 Hz, 1H), 7.4-7.19 (m, 8H), 7.15-7.08 (m
5H), 5.5 (s, 2H), 2.76 (t, J=7.16 Hz, 2H), 2.4 (t, J=7.15 Hz, 2H), 1.91 (p, J=7.21 Hz,
2H); LCMS m/z: 350.
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Thi s product was prepared fromtol uene-4-sulfonic acid
1-p-tolyl-1 H pyrazolo[3,4- b]pyridin-3-yl ester and
walz@plyisopr op- 2- ynyl -anmi ne fol |l ow ng the generBCT/EP2008/004928
procedure for the Sonogashid#a cross-coupling reaction
descri bed above. Chromatography el uent: heptane/ Et QAc
4.6; yield (64 ny, 40% 1HNI\/Rd(CDCIS): 8.64 (m1l
H, 819 (m 1H), 8.1 = 8.52 Hz, 2H), 7.33 (d,

3. 86 (s, 2H),
Examgle%’i3 (ﬁ%e\ﬁ]zyl-g-%gnmgh M%i[z!n%zélg) 3H), 1.20 (t, J =
Q , LCMS nfz: 318. Exanpl e 24
3pt 1- yn I-pyrl di ne This product was prepared from
[]to uBne fonlc acid pyridin-3-yl ester and 1-
ne foM-OwW ng the general procedure for the
Sonoaa shira cross-coupling reaction descri bed above

This prad FyPranared figanioluenert-sidionicagidgl- Qeng,ylgﬂ-&lr(cga@ol -3-yl ester

o {8 Seens BOP G proEc B Sy s

coupllhb)reaétlmﬁdéscnbbd:aﬂo@l O-Hzrpn@fbgraphﬁftbll(mt: HeptanelBCMz1:1; yield
( 10. 93 7. %F Hz, _3H) ;
(9.25 [r@/@ %/),Z H !NM;R Sg!aj[p,g 782 (d 7 92 Hz, 1H), 7.4-7.17'(m, 13H), 5.5 (s,
2H): (04 NeL Ry - phenyl - 1-et hynyl ) - pyridine This product
was prepared fromtol uene-4-sul fonic acid pyridin-3-yl
ester and 1- ethynyl-4-net hoxy-benzene foll ow ng the

cedure for the Son sh' a .Gr oss-coupling
Examgﬁ%éi e Bl APV O A OB et ot
ane/ Et CAc 8:2; yield (83 ny, 80% 1H NWVR d
. 8.76-8.74 (m 1H), 8.50-8.53 (m 1H), 7.76-

3) , 7.49-8.46 (m 2H), 7.24-7.20 (m 1H),
/@88‘6 85 (M \2H), 3.78 (s, 3H): LCVB mz: 209.
anpl e 26:

Trifluoro et hynyl ) -.ays i di \ [ _-
This BRRUCH AT BEPTER Tore e e en seRd-hebf 1 brdwazalils +-
b]pynBME?b-Qll Qstér whdersheptyp8dollowing the general procedure for the Sonogashira
hynyl -4-trifl uoromet hyl -benzene fol ow ng t

crossg@ﬁahm f%ﬁ@@@diﬁ@”b@ﬂ atisvesbheaatagraphy gkent diﬁntaﬁ@/lPrzether

1R A SN K A8 AP SR . 5.0 o, =

8.55 mmw 32 ZIS= 8. 4763H&”2H%|‘? 208 ﬁ?y& 522(27153](% =7.I%Hz, 2H),

2.39 s, @H)gﬂ 84 (po 27l—|ﬂ9 Hzcidbl)ndl £.7- ?Aﬁ (rTE>?d19p|1é4527(3 3 (m '_BH) 0.94 (t, J

nyl)-pyridi neThis product was
_7'2%% éﬁzﬁrq'&’@oﬁ?}o %Pyne 4-sul fonic acid pyridin-3-yl
ester and pent - 4-
Example 23: Diethyl-[3-(1-p-tolyl-1H-pyrazolo[3,4-b]pyridin-3-yl)-prop-2-ynyl]-amine

T

JeniRe

This product was prepared from toluene-4-sulfonic acid 1-p-tolyl-1H-pyrazolo[3,4-
blpyridin-3-yl ester and diethyl-prop-2-ynyl-amine following the general procedure for
the Sonogashira cross-coupling reaction described above. Chromatography eluent:
heptane/EtOAc 4:6; yield (64 mg, 40 %); 'H NMR & (CDCls): 8.64 (m,1H), 8.19 (m,
1H), 8.11 (d, J = 8.52 Hz, 2H), 7.33 (d, J = 8.49 Hz, 2H), 7.21-7.28 (m, 1H), 3.86 (s,
2H), 2.73 (q, J = 7.17 Hz, 4H), 2.40 (s, 3H), 1.20 (t, J = 7.16 Hz, 6H); LCMS m/z: 318.
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ynyl - benzene follow ng the general procedure for the

Sonogashira cross-coupling reaction descri bed above.
w@Rooeseyr aphy el uent: heptane/ Et OAc 8: 2; yi ePdI/EBD08/004928

ng, 72 %; 1H NVMR d (CDClI 3B5: 8.62-8.63 (m 1H),

8.48-8.46 (m 1H), 7.68-7.64 (m 1H), 7.21-7.17 (m

6H), 2.76 (t, J =7.1 1 Hz, 2H), 2.4 (t, J = 7.10 Hz,

2H), 1.91 (p, J = 7.12 Hz, 2H); LCM5 nfz: 221 .

agpl 44 hvl.-6-0oct-1-ynyl -pyrimdine This
Exam uc?'ﬁ&%\‘@i%yég r\%r om t ol uene-4-sul fonic acid
L meth | -pyrimdin-4-yl ester and 1l-octyne foll ow ng
(N:>The_g€ﬁe/r§| procedure for the Sonogashira
cross-coupling reaction descri bed above.

This @doaah@@ Weethdlué@@maélﬂfoﬁi@@d&)y&dWB?I @sfe?ﬂarﬁi 1-
0 9%; 1IH NWR d (CDCl3) : 9.01 (s,
heptymgbfollogwgg trQ% geneyal pgoqggil,(rg forjthe Sorzngqf\wag;ryss-gogghr(q,reactlon

descr eggg_té/é ?&Bro%?@%éﬁﬁgeﬂueggoh@bng)@t%os 91yikbld (doTng, 70 %); H

NMR 4- a@tmy)l 1578 Sﬁm(mymmme 3 wyh) 1|ﬁym esm @e(ﬁﬁhnsi) 7.21-7.17 (m,
uct was pre ared romtol uene-4-sul fonic

1H), £4$n§*t HyT 7 @iz 4k 14633/(9 okt di1aha, Bb‘hﬂ 49yh§|(ﬂbé‘rh'l7)eﬂ@3 (t,J=

[ 4o g ral procedure for the Sonogashira
722 l]:Ic?o:l's LWT&%’%EZ@“ on descri bed above. Chromat ography

el uent: heptane/ EtOAc 8:2; yield (36 6 ng, 31%; 1H

01 -7.25 2
ExamprRég# fgﬂq}vomphe@ylg ehywyh) Evf B Hz, (ran) H)z 51 (s,

/\3H) :7.17Hz 2H), 1.93 (p, J = 7.22 Hz,
0{11 z: 236. Exarrpl e 30:
4- (4- t hoxy- phenyl et hynyl ) - 6- et hyl - pyri m di ne This

This ﬁ?b@d&%ay\@ﬁeﬁré@@froﬁ@ télﬁ@ﬁ’é-ﬁoém%‘?c 4cid\pyriaii-8-y@ekter and 1-
rimdin-4-yl ester and

ethynyl-@mgtﬁwy ﬁemm@fq}bwm ﬁrﬁsgemnabmqquun% foydherSanogashira

crossRelpffg Eacih, AVEPR NS, LR RaRAEAI KBk G 0A 82

yield ?8§m%lw9_é(1ﬁ)&m8 @EDECh): slrsisl\ﬂ (@99@50 8. 33?& a81), 7.76-

J = 8.60 Hz12H) é %é
7.73 (4, T 462(R), 2HBT 247 .20-m, szﬁa eaﬂm RHNES 7B 4s, 3H);

nmple 3 1: 6-Quinolin-3-yl-hex-5-yn-1-ol This
LCM%%@%L@?W&S prepared fromtol uene-4-sulfonic acid
qU| nolin-3-yl ester and hex-5- yn-1-ol follow ng the

neral procedure for the Sonogashira cross-coupling
Examp&%@ i %ﬂ(ﬁ)Trlﬂuoromethyl phenylethynyl)-pyridine

7N —
¢ >—<— >—CF
N= 3

This product was prepared from toluene-4-sulfonic acid pyridin-3-yl ester and 1-

ethynyl-4-trifluoromethyl-benzene following the general procedure for the Sonogashira
cross-coupling reaction described above. Chromatography eluent: heptane/EtOAc 8:2;
yield (87 mg, 70 %); '"H NMR & (CDCls): 8.75-8.73 (m, 1H), 8.49-8.52 (m, 1H), 7.76-

7.73 (m, 1H), 7.49-8.46 (m, 2H), 7.23-7.19 (m, 1H), 6.87-6.84 (m, 2H); LCMS m/z: 247.

Example 27: 3-(5-Phenyl-pent-1-ynyl)-pyridine

1 N

N
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descri bed above. Chromatography el uent: heptane/ Et QAc

6:4; yield ( 110 ng, 98 %9; 1H NVR 6 (CDCI3) : 8.89 (S
WQR)09B0ZW (s, 1H), 8.1 1 (d, J = 8.62 Hz, 1H),PCT/EP2008/004928

7.80-7.68 (dm 2H), 7.62-7362 (m 1H1 3.74 (t, J =

7.17 Hz, 2H), 2.52 (t, J =7.1 3 Hz, 2H), 1.83-1 .67

(br m 5H); LCMS mz: 225. Exanple 32:

4- Qui nol i n- 3-yl et hynyl - phenyl am ne Thi s product was

This B3GR G PIEFREA el Tledeistitobie Sol sl and editang pent-4-

ynyl-beh2erd foIRwing thé geRerN pesdddire %ﬂﬁéw athirae6§$-eBupling
descri bed above. Chronmat ography el uent: ggane/ Et OAC

reactign desgiikediabave Glyomaiogsaphyie ngmt: heptane/BIOAC 8:3)yigld, (80 mg,

72 %), RNRRA RO B 7B 63 468 ) B a8 3. M8 7 6B patm. 11,

7.21- 731?8@#%\52221)76 ®. 5Z A M HE, 218, 28 (tz/ =20 HE, 261)(PO1p, J = 7.12

244.Cainms 1. A process for preparing a

Hz, 2kl saMBdméE 228k mul a | and/or al | stereoi soneric forns
of the conpound of fornmula I, and/or m xtures of these
forms in any ratio, and/or a physiologically tolerated

ExampRl 28:04-Mdikyl®appirytybpydimidingé a | wherein Dis a
(C4 C-|4)-heteroaryl ring system which is a 4- to
ed aromatic cyclic residue, which consists
\/Ndependl ng on the nunber of ring atons out of one, two
or three ring systens, wherein one or nore of the 4 to

This plddmctn@a&prdpme@fmmtcﬂm@e-epﬂmf@acb aoid i@@hmth&tpynmdm@#%yl ester
as nit ? en o sul fur, wherejn heteroar

and 11?@01%{‘%'8 o’lﬁy fO&PdUTQ far the anodgshira ¢ %S?Réép"“g

reaction! eégbﬁb’écFQ %Qﬂﬁ?ﬂﬁlé%&g ﬁu nt&‘ﬂebtﬁie e/BIOA: B:2: %él& (37.6

a coval ent ene rein alkyl
mg, 40 S NEUMR SlaCé)@lg)r 919dn(s; 1H) 7. 20r(st tHE SR i(s,3H)Y 2 48 (t J=7.23

Hz, 2%'1)?335 e t'gybghgyﬂﬁ)mﬂgbgﬁo%bgﬁg, RN fte/ = 7.25 Hz, 3H); LCMS

m/z: 113rgsubst|tut ed or nmono-, di- or trisubstituted
i ndependently of one anot her by R14, -(C6-C 4)-aryl,
wherein aryl is unsubstituted or nono-, di-, tri- or

Exam];aPeu£9:tJ-RFeSEhyI-G—(S—phenyl-pent-1 -ynyl)-pyrimidine

This product was prepared from toluene-4-sulfonic acid 6-methyl-pyrimidin-4-yl ester
and pent-4-ynyl-benzene following the general procedure for the Sonogashira cross-
coupling reaction described above. Chromatography eluent: heptane/EtOAc 8:2; yield
(36.6 mg, 31 %); "H NMR & (CDCl): 9.01 (s, 1H), 7.31-7.25 (m, 2H), 7.22-7.16 (m,
4H), 2.78 (t, J=7.18 Hz, 2H), 2.51 (s, 3H), 2.41 (t, J=7.17 Hz, 2H), 1.93 (p, J=7.22
Hz, 2H); LCMS m/z: 236.

Example 30: 4-(4-Methoxy-phenylethynyl)-6-methyl-pyrimidine

7N\
\ZN o R\
This product was prepared from toluene-4-sulfonic acid 6-methyl-pyrimidin-4-yl ester

and 1-ethynyl-4-methoxy-benzene following the general procedure for the Sonogashira
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substituted i ndependently of one another by R13, or

-(CA-C-|4)-heteroaryl ring system which is as defined
W@ RW9©p359er ei n heteroaryl is unsubstituted orP@DEB2008/004928

di-, tri- or four times suld%tituted independently of

one another by R13, Wis hydrogen atom

-(CG|-06)-al kyl, wherein alkyl is unsubstituted or

mono-, di- or trisubstituted independently of one

Cross- CQ“BR@%B%%‘?P&%%S%{C,B %pg%cl&?\rorggqur t%glqepg Qane/EtOAc 8:2;
yield ( 5@&@%9%1)4 ‘H AIMR B CDOLND.09Ys, RH); (32 (& Iﬂé 8860 Mz 2H) 7.22

whereln aryl i s unsubstituted or nono-,
(s, 1ot 7t({dmds &Gle'tIz taH)e 8.8tk BEH 0251 (3, 3H) oll:@N@mﬂzte?Z‘by
R2, or -(C4-C |4)-heteroaryl ring system which is as
defi ned above, wherein heteroaryl is unsubstituted or

ExampN91:, 6@1mnolHBPll-ﬁéxf53y'ﬁ toImes substituted
mdependent one another by R2, R 1 and R2 are

i nd n o'i" one another identical or different and
re a) hydrogen atom b) -(G-C4)-al kyl, wherein al kyl
NS unsubstituted or substituted one, two or three

This ptrga‘ti‘& s Bje}aréa oA RIGENe- qlsmﬂf&‘ﬁgz’é&& juinoUhes SA Bster and hex-5-

unsubstituted or substituted one,
yn-1 erﬁollm\/mgrthe generi proegdure @br tb@)Scbmozgadeakgrbss-fcpupN(g?neactlon

describiatidve: Ciromabaraphh BBt Enime/ o iR igld 13 M6, 08 %)
'H NMIé%G(dbd:é) %gks Myeeezﬂ(sarm) 831%@39@8'69%2%&@; 7.80-7.68 (dm,

four tinmes substitute
2H), 7. Wpﬁa’hdenﬂ H)' 3)74(6he’ act/hide, D), R182 (hy = 7 13 Hz, 2H), 1.83-1.67

-(CA-C 4) - het aryl ring system which is as defined
(brm'a%'gﬁé‘,el\a%éljéi EEEEteroaryl i s unsubstituted or nono-,
di-, tri- or four tines substituted

Example 32: 4-Quinolin-3-ylethynyl-phenylamine

This product was prepared from toluene-4-sulfonic acid quinolin-3-yl ester and 4-
ethynyl-phenylamine following the general procedure for the Sonogashira cross-
coupling reaction described above. Chromatography eluent: heptane/EtOAc 6:4; yield
(120 mg, 98 %); '"H NMR & (CDCls): 8.98 (s, 1H), 8.34 (s, 1H), 8.21 (d, J = 8.60 Hz,
1H), 7.87-7.71 (d m, 2H), 7.68-7.57 (m, 1H), 7.40 (d, J = 8.36 Hz, 2H), 6.67 (d, J =
8.38 Hz, 2H), 4.46 (br s, 2H); LCMS m/z: 244,
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Claim

i ndependently of one another by R13, i)
-(C3-C8)-cycl oal kyl, wherein said cycloal kyl is

W@ RE9083SPa ut ed or nono-, di- , tri- or four tiPEEEP2008/004928

substituted i ndependently &8 one another by R13, j) a
3- to 7-nenbered cyclic residue, containing 1, 2, 3 or
4 heteroatons chosen fromnitrogen, sulfur or oxygen,
wherein said cyclic residue is unsubstituted or nono-,
di-, tri- or four times substituted independently of
one another by R 13, k) -0-CF 3, I) -O (G -C4)-al kyl,
erein alkyl is unsubstituted or substituted one to
hree tinmes by R 13, n) -NO2 , n) -CN O -OCH, p)
-C(O-RIO q -C(O-OCRH, r) -C(O-NR 1)-R1 2, s)
-N(RL 2, t) -NRLO)-SO2-R10, Vv S-R10, -SO n
ﬁIRDOCQ%EF%iPﬁeHg’i"EQ 8 Pgu%g-lf?,@uk('m 1) - R1\£,) or y)
-Si(RL 1) (RL R12, or RlL and R2 formtogether with
the atons w hey are attached to a 5- or 8-
menbered ring,_ed){aining up to 9, 1, 2, 3 or 4
het er oat ons chosen™N ogLﬂé}rogeé, sul fur or oxygen,
wherein said ring is unsubdstituted or substituted one,

;%ﬁ%otr 2[ %?er%r%sfo?qu%& 5mﬁ)ﬂ Xl&? cowoungefsforg%@lgq grﬂglﬂ mixtures of
afnesB¥8rms th Ay e &@alidrya physibR griaMl heleratedyaltcsflth@ compound

different and are
of formula |, wherein

D is a (C4-C14)-heteroaryl ring system, which is a 4- to 14-membered

aromatic cyclic residue, which consists depending on the number of ring atoms
out of one, two or three ring systems, wherein one or more of the 4 to 14 ring
carbon atoms are replaced by heteroatoms such as nitrogen, oxygen or sulfur,
wherein heteroary! is unsubstituted or mono-, di-, tri- four- or five times
substituted independently of one another by R1,

Jis acovalent bond,

-(C1-Cg)-alkylene, wherein alkylene is unsubstituted or mono-, di- or

trisubstituted independently of one another by R2,

-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,

-(Cg-C14)-aryl, wherein aryl is unsubstituted or mono-, di-, tri- or four times
substituted independently of one another by R13, or

-(C4-C14)-heteroaryl ring system, which is as defined above, wherein heteroaryl
is unsubstituted or mono-, di-, tri- or four times substituted independently of one
another by R13,

Wis hydrogen atom,

-(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R2,

-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R2,
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a) hydrogen atom b) -(C|-C6)-al kyl, wherein alkyl is
unsubstituted or npno-, di- or trisubstituted

wo paepessdent | y of one another by R13, c¢) - (Ce-EBCT/EP2008/004928

-|4)-aryl-, wherein aryl is9unsubstituted or nono-,

di- or trisubstituted independently of one another by

R 13, d) -(4-Ci4)-heteroaryl ring system which is

as defined above, wherein heteroaryl is unsubstituted

or nmono-, di- or trisubstituted independently of one

&r@@gk@m)bqry%eralmarw is lhmuhyémted ROmMono-Oii-, teioor fau times

(C| C8)-al kyl, -(Ci-Cghalk - CF3 , phenyl oxy-,
sy(btitwed @pdepgrdently Rf ope angt '@rtN(RP ?/-R1 8, -S-RI0,

é&&ﬁ%{ A)Zﬁgt%r%%@(% %?l t%?\ vﬁigﬂs ?ggeg?% Qbo\’)€ SKRERIA heteroaryl

N ﬁfn%gﬂfﬁt{ul'%d glsrdb'?n%u bt ity f) rturﬁ@%”ﬁ]bstﬁ'uted‘?ﬁd%gledfr?dently of one

|ndependent one anot her
:él@élthérbyﬂ%teroaryl ri ng system which is as defined

het [ i b -
dﬁ? ROt epengant ot Anaier yieitedh & afsrd g are
)fa’} @gﬁ a@dﬁ;ﬂ oal kyl , wherei n said cycl oal kyl is
unsubst or nono-, d| or trisubstituted

i bdepet(GqrCh )ralkyl, mramlhﬂns pipsebstituted er substiguted one, two or
7-menbered cyclic_residue, containing up to 1, 2, 3
or 4 hiévee daiesny BAdsen from nitrogen, sulfur or

oxygen ein said cyclic residue is unsubstituted
é)yrmn%al\gagh or trisubstituted independently of one
agpt heph@ryylw wRéfeih phealymygris un€hbstit@ed @NubsifiBed one, two or

(Gi-CJ-alk -C4 )-al koxy, -N®, -C(O)-OH,
NHz,hr %QSCR%CLL) al kyla ozqélcs 9

ey )-NH- (G - C8) - al kyl
OE?C(O) S 1 0 s R, MR
i )&( R10) - @Jro))qﬁﬂ[@%) aﬂdykwﬁr;ellfn] alkyl is unsubstituted or subsituted one,

i ndepetwie bt ttyeeftlnwsébyimmer identical or different

and are_a) hyd t
g) -(C 6)C1Z) rao Whérein aryl’i su&subsct;tutezj or anb di-, tri- or four

times substituted independently of one another by R13,
h) -(C4-Cq4)-heteroaryl ring system, which is as defined above, wherein

heteroaryl is unsubstituted or mono-, di-, tri- or four times substituted
independently of one another by R13,
i) -(C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di-

. tri- or four times substituted independently of one another by R13,

j) a 3- to 7-membered cyclic residue, containing 1, 2, 3 or 4 heteroatoms
chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is
unsubstituted or mono-, di-, tri- or four times substituted independently of
one another by R13,

k) -0O-CF3,

) -0-(C4-Cg4)-alkyl, wherein alkyl is unsubstituted or substituted one to

three times by R13,
m)  -NOoj,
n) -CN,



10

15

20

25

30

c) -(Ce-Ci 4 )-aryl- or d) -(C4-C 4)-heteroaryl ring
system which is as defined above, said process

W@ oimpn0Ises reacting a conpound of forrmula || wWheT/EP2W0§004928

is as defined in forrmula | 4and R3, R4, R5, R6 and R7
are i ndependently of one another identical or
different and are a) hydrogen atom b) -(G-C 4
)-al kyl, c¢) hal ogen, d) -(C -C3)-fluoroal kyl, e) -OCF
, f) SN2, g) -CN, h) -OHi) -C(O-R Q j)
@(O) OMH , k) -C(O-N(R 1)-RL 2, 1) -N(RL 1)-R12,
wherein nis 1 or 2, or n) -SO2-NRL
amﬁﬁ’d compound of forrmula Il H(H) \J-W
vm)erel-lﬁ)(a))and?‘h/vare as defined in formula | , in the
presen Ium catal yst, a base, a ligand and
prot'i%c(ogch'@gﬁs '%ﬁéjgl ve a conpound of fornul agl and
ogtl ong(Ry ?) g compound of formula | is converted to

i t's hSIO| ically tolerated salt.
t) -N(R10) 802 R1O
V) -S-R10,

w)  -SOp-R10, whereinnis 1 or 2,

X) -S02-N(R11)-R12 or

) -Si(R11)(R11)-R12, or

R1 and R2 form together with the atoms which they are attached to a 5- or 8-
membered ring, containing up to 0, 1, 2, 3 or 4 heteroatoms chosen from
nitrogen, sulfur or oxygen, wherein said ring is unsubstituted or substituted one,
two, three or four times by R14,

R10is hydrogen atom, -(C1-C3)-fluoroalkyl or —(C1-Cg)-alkyl,

R11 and R12 are independently of one another identical or different and are
a) hydrogen atom,

b) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R13,

c) -(Cg-C14)-aryl-, wherein aryl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R13,

d) -(C4-C14)-heteroaryl ring system, which is as defined above, wherein
heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of
one another by R13, |

R13is halogen, -NO2, -CN, =0, -OH, -(C4-Cg)-alkyl, -(C1-Cg)-alkoxy, -

CF3, phenyloxy-, -C(0)-R10, -C(0)-0O-R17, -C(O)-N(R17)-R18, -S-R10, -

N(R17)-R18, -N(R10)-SO2-R10, -SO-R10, wherein n is 1 or 2, -SO2-N(R17)-

R18,

-(Cg-C14)-aryl, wherein aryl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R14, -(C4-C14)-heteroaryl ring system, which

is as defined above, wherein heteroaryl is unsubstituted or mono-, di- or
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The process according to claim1, wherein a conpound
of formula | is prepared, wherein Dis a

WG @I3Is4) - het eroaryl ring system wherein het BEDEP300S/004928

is selected from acridinyl 41azai ndol e (

1H pyrrol o-pyridinyl), azabenzi m dazol yl,
benzi m dazol yl, benzofuranyl, benzot hi of uranyl,
benzot hi ophenyl , benzoxazol yl, benzth|azolyl

E@E@E%&%w@@?ﬁgé&&é éﬁ%%komw%ﬁiﬁ “én (loéw}e%'?a'kw. wherein
SR sloa B Bttt edof fadnen o tunskiiedifdhenaenty of

' 8¢ ARy R1506ruIal id 7- mém%réuvbww resldin@t Bbﬁté%b{d; upto 1, 2,
i soxazol yl', "napht hyridinyl, oxadi azolyl, 1,2

o&@dﬁdzete;oatomsz;rwsendmramwgen BUifuBODRRYDEM dviwrem said cyclic

il Ao & i P B s RiB6R pidependenty of one

pgﬁméabyw‘m pht hal azi nyI pteridinyl, pur| nyI
§ra2|ny pyrazol of 3, b]p ridine, myraz

Afdezi h?llogepy'r@HooQaz@Nyi' FayrCdde G'&Ybl'&}/:l'i'c4)'a|koxy, -NO2,
21)-/(£I do h| azol y;ﬁ@-@r(%wé%@%hy% @ﬁé%}hﬁlgp'f&%h&,l ’
G#@X@h&hpﬁg‘u 71O N 8o 8% - ((6)4HE R0,
1W o] aqu}yrl\lH](szé(BE K’éwjnyl %qi*zP)]‘%@‘thlﬂgi‘-@s"’)ZéWi 2

ﬁ37td?'ldaﬂ"?835r? En @phytntl a);z bf 67 bnofH@rWt@a@éPHN‘ﬂerent and are

i enooxazol y 0| m dazol ylI', thiophenolyl,
th) ophby@rlogem alomt riazinyl, 1, 2 4-triazinyl, 1,3,5-

tyri azi triazolyl, 1,2,3-triazo|y|,
182 Rha%? lk I'1 2,5-triazolyl, 1,3,4- triazolyl and

th het I bstituted
é@Benﬁ%- Eﬂ -ﬁ’@ﬁaﬁ"wﬂereof‘”zﬁzﬁs S onanst e
fayr- qc cg)lhéf@?éa@vhﬁg 59§téﬁ¢wM€E%Qﬁé¥hbM abbvene

anot her a coval ent bond, -

Js@H'@fb@@@s cawngﬁge@r@ddfmb@comounatmwnwaeld or
nono-, di- or trisubstituted i ndependently of one
anot he &)CS RS) -Rcl oal kyl, wherein cycl oal kyl
IS unsyp |uted,, porQ-, di- ortrlsubstltuted

i ndependert | y” Of $n€ +&5by RID, phenyl, wherein
phenyl is unsubsbtu eeKor nono-, di-, tri- or four
tines R7 R6

wherein D is as defined in formula | and

R3, R4, R5, R6 and R7 are independently of one another identical or different
and are

a) hydrogen atom,

b)  ~(Cq-C4)-alkyl,

c) halogen,

d) -(C1-C3)-fluoroalkyl,

e) -0O-CF3,
f) -NO»,
9) -CN,

h) -OH,
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substituted i ndependently of one another by R 13 , or
-(CA-C-|4)-heteroaryl, wherein heteroaryl is as

waoledoosersoabove and is unsubstituted or nono-, BGCEEP200$/004928

or four tinmes substituted 4adependently of one anot her
by R13, Wis hydrogen atom -(GC -C6)-alkyl, wherein

al kyl is unsubstituted or nono-, di- or trisubstituted
independently’of one anot her by R2,

& cycloalkyl wherei n cycl oal kyl is

subs @QitR%0or nono-, di- or trisubstituted

pﬁdeper@@"}tbyR { one anot her by R2, phenyl, wherein

enyl unsubstituted or nmono-, di-, tri- or four
tk)mss C(N(RT BeR12dependent | y of one anot her by R2,

(CGA-C-)4)-heteroaryl, wherein heteroaryl is as
d'e\;fl nedNEINRhd i s unsubstltut ed or nmono-, di-, tri-

foursé? rpg) gg}ibﬁlelﬁh‘ﬁseqi 0|r|1d§pendent |y of one anot her

are i ndepehdent of one anot her

|gpnt|_@b2m(mmf)fppfzent and are a) hydrogen atom b) F,
d)~-(C|-C4)-al kyl, wherein alkyl is

uw&mas(tompb@@ld of faonhga it ut ed one to three tinmes by R

13,e) -(C |-C3)-fluoroal kyl, f) phenyl, wherein phenyl
IS uns |tuted substituted one to three tines by
R13, Q) Q)neteroaryl wherein heteroaryl is

as defined a ove and is unsubstituted or nono-, di-

twheredh JféHHW afeeés aéhﬁéd Wfo%uuawependent 'y of one
anot her by é )-cycl oal kyl , wherein said

cyndhemreyenct@oﬁmaba mnm:@taly@t arbase, a ligand andia pretic solvent to
{OHE d LOMRBoTNEB irHiLRg | Lpgependent Iy of one another by

optionally the compound of formula | is converted to its physiologically tolerated
salt.

The process according to claim 1, wherein a compound of formula | is prepared,
wherein

D is a (C4-C14)-heteroaryl ring system, wherein heteroaryl is selected from

acridinyl, azaindole (1H-pyrrolo-pyridinyl), azabenzimidazolyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
chromanyl, chromenyl, furanyl, furazanyl, imidazolyl, indanyl, 1H-indazolyl,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isoindazolyl, isoindolyl,
isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,4-
oxazepinyl, oxazolyl, phenanthridinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolo[3,4-b]pyridine, pyrazolyi,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridyl,
pyrimidinyl, 2H-pyrrolyl, pyrrolyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-
thiazinyl, 1,3-thiazolyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
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1) a 3- to 7-nmenbered cyclic residue, wherein the
cyclic residue is selected from azepi ne, azeti di ne,

wa@2iowioaisee, azirine, 1,4 diazepane, 1, 2-di azepP@EEP2008/004928

1, 3-di azepi ne, 1,4-di azepi ag, diaziridine, diazirine,
di oxazol e, di oxazi ne, dioxole, 1, 3-dioxolene,

1, 3-di oxol ane, furan, im dazole, imdazoline,

i m dazolidine, isothiazole, isothiazolidine,

i sot hi azoli ne, isoxazol e, isoxazoline, isoxazolidine,

2thienoisidazaly, thiepharslghthiophenyket 38 sieziw o2 4-triazinyl, 1,3,5-

B R R L RS

Otﬁé&@m ané@aitierfll aAd whetbRnhetexodrghie, urgupetittéd or dependlng on
pi peridine, %/ran, pyrazi ne, %r azol e, pyrazoline

piheapembar akatonys isqagnae dipdi-ifaufor fwrtirﬁea sHestituted
p di |
R e Do BBt R " et Py dr opyi i i e,

tetig azaevalesit band| e, thi adi aZ| ne t hi adi azol e,
2-thi azi ne, 1, 3-thjazjne, i azi ne,

1 -(@1rbphalyiens, mf@zgnnea'kylﬁn@z%ww 'tUt?Fh%{erP'i‘?led' or

t h hol
s SB¥lined nddeenabnty BFpBS Bnathey By REPY| 20
1 @ 33Ck)-cpdehkyRWhekeid, ék/dddll@zl% Bns@slituieer ¢ roféd, di- or

cycllc residue’i's unsubstituted or nono-, di-, tri- or

fﬁlst:bétwm@dowme‘ptentiahﬁ;dof onke paothentbyyR t4, O\?\E anot her by
- 0- erejn al kyl
i ehgmuwgerq'l}tp@@nwkIsmpémk%ozﬂpn@o din ez 0% h%é nt%s

unél&tlt%t)ed |P'3§ﬂe|%er(t@ of drfb) arbtht by‘Pﬂ%ﬂ” gn alkyl is

sfituted or substituted one “to three tines by R
13C 4R 14 FNeteroagh, wingrephbeteroaryl is ashdefeied pbeve/bodys i s
unsubstituted or substituted one to three tines by
Rugsulmtituted@r-raopet, di-giri--arfoyr timesisubstitiedindependently of one
another by R13,
Wis hydrogen atom,

-(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R2,
-(C3-Cg)-cycloalkyl, wherein cycloalky! is unsubstituted or mono-, di- or

trisubstituted independently of one another by R2,

phenyl, wherein phenyl is unsubstituted or mono-, di-, tri- or four times
substituted independently of one another by R2, or
-(C4-C14)-heteroaryl, wherein heteroaryl is as defined above and is

unsubstituted or mono-, di-, tri- or four times substituted independently of one
another by R2;

R1 and R2, are independent of one another identical or different and are

a) hydrogen atom,

b) F,

C) Cl,

d) -(C1-Cg4)-alkyl, wherein alkyl is unsubstituted or substituted one to three

times by R13,
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ry -N(RL 1)-R12, s) -N(R10)-SO2-R10, t) -S-R10, v)
-SOn-RIOQ whereinnis 1 or 2, w -S2-NR1L 1)-R12, x)

WO GpeRVO, y) -Si(RL 1)(RL 1)-R12, R10 i s hydrOLEP2008/004928

atom -(G -CsH uoroal kyl om4-(Ci-C J-alkyl, R 11 and
R12 are independently of one another identical or
different and are a) hydrogen atom b) -(G -C4)-al kyl,
wherein al kyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one anot her by R13, c¢)
peny|-(Cares)eflyerpatdll i s unsubstituted or nono-, di-

trlsubs |tuted i ndependent | of one
B ) Pheleiarrmeberyd yhsuasiiiiec Pl hﬂ?g%on?éstgﬁ"ee times
defi ne(g{ q§ve and i s unsubstituted or nono-, di- or
trisubstituted i ndependently of one another by R 13,

RI3 i s+(€E4-TC 4)-hetroarg, wherein- r(e{tefoa@)ls alslqafgned above and is
-(CG -C8)-al koxy, -CF3 , phenyloxy-, -C(O) -
-C(O) - @S@Btltute}é oy M-, iy tR 03fourMms;ulpgtgutedgndggendently of

- N(R10) - -RIO, wherein nis 1 or 2,
- SO2- % @%Q)gy enyl, wherein phenyl is

Us ubsy(Ch L(E?)dcymomﬂowheﬁbm said tydlsalkgl it tunsabstituted or mono-, di-
mdependent y of one anot her by R14,
( CA- G-trid pr fmiretmes ytubstmimdendehm@rﬁb{rqﬂori&samther by R13,

T SUEA o R neT g R s e SeTeindbR ey Ll agidie fs selected
- Gio Wé%e?‘ﬂé‘ﬂzetlmﬁ%r akmidFid, hzitd, a4 Hldze'p%ne 1,2-diazepine,

unsubst I'tut mono-, 'di- or trisubstituted
| ndepeh@edwzwoe brediarepiner diayiriding, diaziene, dipgazole, dioxazine,

e SRk Soael 1 iR G b ki Bhigotine
or tri Wbéiéltdﬂeﬁ,dsd)thmmd@élhl@toﬁﬁln@n%o&ﬂatdﬂ&fe iyoxaLdle,
isoxazoline, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine,
morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazole, oxaziridine, oxetan, oxirane,
piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
pyrroline, tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetrazine,
tetrazole, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl, thietan,
thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
1,2,3-triazole and 1,2,4-triazole, and wherein said cyclic residue is
unsubstituted or mono-, di-, tri- or four times substituted independently of
one another by R13,
j) -O-CFg3,
k) -0O-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one to

three times by R13,
)] -N(R10)-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one

.to three times by R13,
m)  -CN,
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R4 is F, d, -OH, =0, -CN, -CF3, -(G-C b)-alkyl,
-(C| -C4 )-alkoxy, -C(O-OH -NH , -C(O-0O(C 1-C4

WO 2@PM9g3s90 - (C-i - C J-al kyl sul fonyl, -C(O -NH 2 PCT/EP2008/004928

-C(O-NH(C -C8)-alkyl, -@O-N[(C-C8)-alkyl] 2,
-SSRL 0, -N(RL 0)-C(O-NH(C 1-Cs)-al kyl or -N(RL
0)-C(O-NI(C1-C8)-alkyl] 2, RL7 and R18 are

i ndependently of one another identical or different
and are_a) hydrogen atom b) -(C 1-C4 HHkVI 1 c) phenyl
o) d) Q'¢4 -Cl4 )-heteroaryl, wherein heteroaryl is as

i ne
5] LR FRELTF o B8y o A5 ¥ Rupstiton one to
and arthreg tlhwsrb}gEMatom b) -(C| -4 )-alkyl, c)
oge CsHIuoroaIkI e) -0-CF 3, f - NO2
63g %‘r\ﬁogr@'{ ~QO) - RI>C/) j)) (O - O RH )k)
VA5@(0) M@)- NJ(RRJr)m,z 1) -N(RL 1)-R12, m) -SOn-RIQ
ereinn’is’lor 2, or n) -S&2 -N(RI 1)-R12. 3. The
pocesNEIdyRIANg to clains 1 or 2 , wherein a

B CTHRINDEE i g syetem  wher ei n het or oar y
'ﬁ sel _%:_hq% from

V) -SOp-R10, wherein nis 1 or 2,

w) -SO2-N(R11)-R12,

X) -C(0)-R10,

y) -Si(R11)(R11)-R12,

R10is hydrogen atom, -(C1-C3)-fluoroalkyl or —-(C4-Cg)-alkyl,

R11 and R12 are independently of one another identical or different and are
a) hydrogen atom,

b) -(C1-Cgy)-alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R13,
c) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, or
d) -(C4-C14)-heteroaryl, wherein heteroaryl is as defined above and is
unsubstituted or mono-, di- or trisubstituted independently of one another
by R13,
R13isF, Cl, -CN, =0, -OH, -(C1-Cg)-alkyl, -(C1-Cg)-alkoxy, -CF3, phenyloxy-,
-C(0)-R10, -C(0)-0-R17, -C(0)-N(R17)-R18, -N(R17)-R18, -S-R10, ’
-N(R10)-S02-R10, -SO-R10, wherein n is 1 or 2, -S02-N(R17)-R18, phenyl,
wherein phenyl is unsubstituted or mono-, di- or trisubstituted independently of
one another by R14, -(C4-C14)-heteroaryl, wherein heteroaryl is as defined
above and is unsubstituted or mono-, di- or trisubstituted independently of one
another by R14, -(C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R14, or a 3- to 7-

membered cyclic residue, wherein said cyclic residue is as defined above and is
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1H i ndazol yl , pyrazolyl, pyridyl, pyrimdinyl,
qgui nolinyl and thienyl, and wherein heteroaryl is

wWQ2e9l6635pa ut ed or i s nono- or disubstituted PCT/EP2008/004928

i ndependently of one anothds by R 1; J is a coval ent

bond, -(C|-C4)-al kyl ene, cycl ohexenyl, cycl ohexyl,
phenyl , wherein phenyl is unsubstituted or nono- or

di substituted i ndependently of one anot her by R 13, or
thienyl, Wis hydrogen atom :

cyns ubiséifuded lor mand-o bWIt”SLthiié'ﬂilﬁd 'W?aqeéwdﬁnﬁbi@ﬁpneiaﬁother by
g;gbstltuted or nono- or disubstituted independently

of 'One anot her by R2, or thi enyl, Rl and R2, are

| R4gpeP dentOsf, =@)e CN)o LI, - )-tawyl o(C¢liG 4)ealkaxy,aldO)-OH,
are a) hydrogen atom b) F, CI d -(Ci-C4)-alkyl,
V\m}ﬂgl-E(Q)J@-I(Cnd)yhalkblst-mﬁc%d-adkyl%uml t—G(@b} > tine

by R 13, e) (C—[- )-fluoroalky b gy V\,hereln
pNIa(@JrNHs(Cun@ebg kvt uC4Q)-OH-(Subes)-alkyliz, shE18: t

RO GEIMHIE sCatemyipaN DTS DS e a')‘%kﬂizis,
RIT50E R I8 ale orindapepdeuibesf Sircagpelsshigaloryipreps and are

|3) - Ohydrbgedtots) - (9 -O R or 1) -N(RL 1)-R12, R10
hydrogen atomor -(C|-C4)-alkyl,

b) -(C1-Cyg)-alkyl,

) phenyl or

d) -(C4-C14)-heteroaryl, wherein heteroaryl is as defined above, and
R3, R4, R5, R6 and R7 are independently of one another identical or different

and are

a) hydrogen atom,

b) -(C1-C4)-alkyl,

c) halogen,

d) -(C1-C3)-fluoroalkyl,

e) —-0-CF3,

f)  -NOg,

g -CN,

hy  -OH,

i) -C(0)-R10,

)] -C(0)-0O-R11,

k) -C(0)-N(R11)-R12,

) -N(R11)-R12,

m) -SOp-R10, wherein nis 1 or 2, or

n)  -SO-N(R11)-R12.

The process according to claims 1 or 2, wherein a compound of formula | is

prepared, wherein
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R 11 and R12 are independently of one another
identical or different and are hydrogen atom

wo@reod@3sen) - al kyl, R 13 isF, O, -CN, -OH - (CedF/E€H2008/004928

)-al kyl, -CF3 , phenyl or 4N(R17)-R18,Rl7 and R 18 are
i ndependent|y of one another identical or different
and are hydrogen atomor -(C|-C4)-al kyl, and R3, R4,
R5, R6 and R7 are independently of one anot her

identical or different and are h dr t om or

-PC- | - 188 (eaiGn4)-heteroppd r mgow&%% drainsteroasylds ﬁ%'efted from
T B AL GRIRILINE e e e
b{é‘ﬂé'raar?r ‘%rdrfs'u%@f e BY |s thohoPYF é%%@tltu%d'ﬁﬂbpéndéﬂw of one

1-nmeth -trifl uororrethyl-l H pyrazol e, 3- cyc ohex-1
-@méthyrﬂfl 1 -methyl-5- trifluoromnethyl-

0 ﬁé35§a'SH&R9P%w149Aﬁ4>sawlepﬁu8¥%%%yh%nv"ﬁxayor exy). gheny!
&XVNEH?H ohe g?l{)? e%%]ﬁ?/ t;{_iféﬂr;ﬁgbrﬂﬁng;% g%ub‘éﬂﬁdtéd thdependently of one

pyraz
1am@.hbyby$bf&=,mjlthi6nyl5- phenyl - pent-1 -ynyl)-1

WE}: g X?fli g geg aé%: ;{#é-'gé?'}éhﬁg{b@%pnw éﬂﬁﬁxé phenyl, wherein
phfﬁ;g%ﬂﬁ ugs% Zohe@rﬁ'ﬂgrﬁ?ﬂ QL W%B?ﬁt‘iteﬂ 89?%§%c'|ieer?tly of one another

1pMR2D Yk thigng@heny! - 5-t hi ophen- 3-yl et hynyl -
H py razol e, g (5- Phenyl -pent-1 -

yny
tR1 camdelaa arecindppRydent ofane amthw Id@}m@al or different and are

ophene-2- carboxylic acid nethyl
e% er, ﬁ%dréﬁé yqtt@]tnhynyl -t hi ophene- 2-carboxylic acid

np) hyI Fester, 3-
(Trifluyoro- met hyl - 1- phenyl et hynyl ) -t hi ophene- 2- car boxy
| ¢k achl net hyI ester, 3-

(é) Q’aK@ aﬂ&yV 'Wﬂérfeﬂ'n SRYINY unsDbSRORREo s ¥ HRRABH I time by

et hynyR)134 met hyI -t h| ophene-2-carbonitrile,

3-(3-D et él am no- prop-1-ynyl) - 4-

ne) hyl «(@4tGabueisaliyl,car bonitril e,

1-B | - | oh 1 - I

1D Bgﬂ%her%dﬁwﬁﬁr%ﬁ %ﬁg)y%%ﬁp%@%ﬂém Slﬂ)s;ﬁuteg one or two times
1- Benzy *,@ (5 phenyl -pent-1 - ynyl)-1 H i ndazol e,

1- Benzyl - 3- phenyl et hynyl -1 Hindazole, 3-Hept-1

-gnyl - fQ{(GH y(D4) a!kiybwfmzeincql@ylzis Iuhpybﬂﬁuteei, or substituted one or two
Di et hyl - [ 3- -toly
H pyr aﬁ@leé[b@/ mg] pyri d| n 3-yl)- prop-2-ynyl]-anine,

pt

hf‘j I\}q%ﬂ%j gﬁ ﬁlb[f& tvhhere,rs alkxl ] unsubstltuted or substituted one
3-(4-Tg} AR phenyl et hynyl ) - pyrl d| ne,
3-(5-P enyc?J pent - J”RHB yl) -

i)

) -OH,

k) -C(0)-O-R11 or

) -N(R11)-R12,

R10is hydrogen atom or —(C1-C4)-alkyl,

R11 and R12 are independently of one another identical or different and are

hydrogen atom or-(C1-C4)-alkyl,

R13isF, Cl, -CN, -OH, -(C1-Cg4)-alkyl, -CF3, phenyl or -N(R17)-R18,
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pyridi ne, 4-Methyl-6-oct-1 -ynyl-pyrim dine,
4- Met hyl - 6- (5- phenyl -pent-1 -ynyl)- pyrimdine,

wWa2@od/008sphoxy - phenyl et hynyl ) - 6- met hyl - pyri m di PET/EP2008/004928

6- Qui nol i n-3-yl hex- 5-yn-148l or

4- Qui nol i n-3-yl et hynyl - phenyl am ne. 5. The process

according to clains 1 to 4, wherein the pall adi um

catalyst is selected from Pd-al kanoates, Pd-al kanoate
Pd- acet onat Pdhal i des, Pd-hal i

Coﬁ%l%ﬁé 18rde Pd"}S’ﬁ8§B§?’r‘l@/ e asze@*ermwcagar diffgrent and are
th hgsghi no- bi phenyl
dor i var TS0 A RAICRTAIRA M | oce accoralng to

CR3I RY> RSMF\GH ghd R?hﬁreﬁﬁﬂé;@@'hdéﬁt%f%désénbtﬁeﬁ RleAfic8lor different
from palladium (I1) acetate, palladi um (I

tand prehydmgeatatompar +(6d-Ga-alky)
hexaf | uor oacet yl acetonate, palladium (I1) brom de,
pal l adium (I1) chloride, palladium(ll) iodide,

ace% ?)%éggs(écl,c%oramgrteqﬁ?al aL{&‘ﬁ' WAL Aih bne, of the s following compounds

| acet ona I 'sS-‘ace on|tr|Ie
(bﬂfprmu_lﬁrslprebaredohenyl phosphi ne) pal | adi um (0)

d .
RoSinil Sy Breat a0 oSS HiEuoRmEhY £ Py @pla, et 1-yny-
L t | Wp=Yal - -5-
s%tbygzﬁgﬁé&gsﬁgﬁzﬂex@%zﬂaﬁﬁl%sg%'én%%1 YL metny
atiifluotgmethlyl-4 di-pyragele, d HViethylid;phenylethynyl-5-trifluoromethyl-1H-
Zaygragglgsgh@lﬁyr é—ﬁlg 3823(&0 &h%wl mn&—é -ynyl)-1H-pyrazol-3-ylethynyl)-
aﬁl@érﬂil@rﬁ?ne chi-MeRh - %&PBQ&HHerhw-éent 1-ynyl) 1H-pyrazole, 5-hept-1-
, 1" - bi phenyl - 2-yl) pal | adi un{ 1l (1
Byry(dli-pried Inxh?phbgpwr%pyfm)%‘pwpb%ﬁmﬂaﬁhunﬂlmethyl -3-

B3k LA PRERANOSREQ) BLOANEN AV 0 4yPatB 1-Methy-

[Blpm}ngl bithiopakhasliyletiyrly)-1pepyrakzoleate(s- Phenyl -pent-1-ynyl)-
bis(2,4,6-trinmethyl phenyl )i m dazol - |dene1
ﬂuqmgﬁrh@ﬁ@;@ﬂ g@tm{he@ig r, drinept- 1-[ypy hlophene 2-carboxylic

Lot 2401 DR I BERSRIPLL by i ettt
gﬂ(ri:flruggdr)-lrl?yelbtam h{pﬁbﬁglegmmgi)?)dpimlekacarmb&ym acld methig ester, 3-
i Sanamestovbi fyneRuElTeshane 2 srmeniyiar-(Mathgry-sheny
eéfh‘?lﬁgﬂ 41nTetWI)tﬁFt‘Jphéﬁé%ér'b'ohltnle 3-(3- D|ethylam|no Frop 1-ynyl)-4-

di phenyl phosph |no)ferrocene pal I'adi u
cmed;myldbthlmEmneyzf;{aIbomtnle 1-Benzyl-3- cyclohex—1-enylethynyl -1H-

b dLBBsRY PRESP AR A5f 855E] BRI 8 e pent-1-
dyye\)-0Hoindakold, HLBierr@quy;bhehwe(tRynﬂ ‘Kl-dilrlitiaﬁbYé [Bpeplhilnmyl-p-tolyl-
ferrocenyl i% et hyl am ne) pal | a
, 1H=-pyrazeip értalpmﬂja@th@@J))fléHama%lpuﬁpmmlm -b]pyridin-3-yl)-

prop-2-ynyll-amine, 3-Hept-1-ynyl-pyridine, 3-(4-Methoxy-phenyl-1-ethynyl)-

pyridine, 3-(4-Trifluoromethyl-phenylethynyl)-pyridine, 3-(5-Phenyl-pent-1-ynyl)-
pyridine, 4-Methyl-6-oct-1-ynyl-pyrimidine, 4-Methyl-6-(5-phenyl-pent-1-ynyl)-
pyrimidine, 4-(4-Methoxy-phenylethynyl)-6-methyl-pyrimidine, 6-Quinolin-3-yl-
hex-5-yn-1-ol or 4-Quinolin-3-ylethynyl-phenylamine.

The process according to claims 1 to 4, wherein the palladium catalyst is

selected from: Pd-alkanoates, Pd-alkanoate complexes, Pd-acetonates, Pd-
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chloride, [(2S)-1-[(1 S)-1 -[bis(1
, 1- di met hyl et hyl ) phosphi no- kappaP] et hyl ] - 2-

w@ dioploeasyd phosphi no- kappaP) f err ocene] pal | adi unPCT/EP2008/004928

dichloride, [(2S)-1 -[(1 Sl - [bis(1

, 1-di met hyl et hyl ) phosphi no- kappaP] et hyl ] - 2- (di phenyl ph
osphi nokappaP)

ferrocene] [tris(2-nmethyl phenyl) phosphi ne] pal | adi um

ARl PRUNEIR 5armRlE bR ahd Ra-abesphing fomplexes Ayeyighd hat the

yeatBRepbbmakrpie Monophosphino-biphenyl derivative as a ligand.
ferrocene] [tris(2-methyl phenyl ?phosphl ne] pal | adi um 7.

The process according to claim5, wherein the

di c%]? Cé”(‘,tc%t‘é‘ ﬁg tb %la‘?ﬁll é %#Pad{ Me) Q@fa)%l'it%eqaltalgst is selected

is-acetonitrile ’'pal
(ﬂrd)ﬂ'l baﬂmnlldﬂ (Ilgdcbmieupalt(ddl?rlrll(umrdmotrcwdétaw palladium (I1)
a adl um Il uor oacet at
e aa%fﬁ@a adliwm 4D brartisie oyaliagiym L) gheride,
Al S A e, el (1 atposerate

t'dmbloaq»-pw:?acétennnleqraj[ppalrh z{tl) me'nraklsmmdwrd,dphosphme)palladlum (0),

1?%%%?%%%%55@% vﬂ%@é@%ﬁﬁ@%ﬂ& RSBy ) o

1-[(1 -[bis(1
s(bengdeestineaaablamon [ 1-[(1 - [bis(

emlsgdlpemthdeo%wneﬁﬁmimmm) ctd@fpéom edd@@iepellqdmns(ll)

(Fiofe 2 2B R PRRE SR 1Bl AR A Phiorice,

ChGtER (- dlfteﬁ-but%!bﬁbgplﬁinbhﬁfbﬁﬁﬁe ?I)s@naﬁiumm) @1‘ 2
0]

theé&roup of carbonates phos | uori des

JBistgirherylphesnijoe)sthana)d wh!crfoaal!;amv@lm)e&mﬂaa as
WARUBNS Bl charl B HARIRNARGH B 10 SRt @ibenyionosphino)-

Piodtase) [eta&aﬂ&d;p’aalbd iunpEh aeschiorgibos,BHEIS 2,4 Betriosethyiphenyl)i-
car pbonat_e. process accor

D dARb2eHepRG finabhd aanerDeeleo 0 (QiImRE (R S, 3-bis(di--
B LR ETP AL A propanepaadu

((9/) 2-(d|nﬂéthblag(|mxﬁereogerphqdmlladpm(lI) mhlobldaaimmnbalrrwlphosphme

B%xngﬁﬂo}/cz(g (ngrggrr[y osgh?rkog %H@@}ﬁk heﬁygl(gljylferrocen 1-
fgyﬂf;fé}fé@%](Il)et1hvlbi$(@l}f§He¢fyﬁ9ﬁdthﬁﬁﬂ@rfb%ené ;palladium (I1) chloride,

hosph|no)ethan

(@ghtg»g)ﬂ(i %/mﬁﬂmnp}pé\wpbm@fphrqe;gpghpdw@hum (8) dichloromethane
Bééé@&?&* %ﬂ%lr&lzgf RPN ’b%%‘ir%ﬁ aln&R) (Zi:?d' |;§hény1rplgés%?h r?o)fe rrocenyl)-
ethylamine)palladium, (1,1'-bis(diphenylphosphino)ferrocene)palladium(ll)
chloride, [(2S)-1-[(1S)-1-[bis(1,1-dimethylethyl)phosphino-kappaP]ethyl]-2-
(diphenylphdsphino-kappaP)ferrocene]palladium dichloride, [(2S)-1-[(1S)-1-
[bis(1,1-dimethylethyl)phosphino-kappaP]lethyl]-2-(diphenylphosphino-
kappaP)ferrocene][tris(2-methylphenyl)phosphine]palladium, [(2R)-1-[(1R)-1-
[bis(1,1-dimethylethyl)phosphino-kappaP]ethyl]-2-(dicyclohexylphosphino-
kappaP)ferrocene][tris(2-methylphenyl)phosphine]palladium.
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10.

(Di cycl ohexyl phosphi nojferrocenylj-ethyldi-tert-butylp
hosphine, (f?)-(+)-1 ,1'- Bis(diphenyl phosphino)-2,2

wa 20803560 L/ - di i sopropyl am do) f errocene, (S1S)PET/EPD08/004928

-(Diterf- 50
but yl phosphi no) et hyl ] - 2- (di phenyl phosphi no) f errocene,
( 1R,2F?)-(+)-1 , 2- Di am nocycl ohexane- L/

- bi s( 2- dlphenylphosphlno 1 -naphtoyl, (-)-1,2-

E: Eé gp%oscqsﬁ%) o0 |glg|5§?9f#or o yI E%og?rf g}%ggngdll?r%nc%?alyst is palladium

@ g%e%ﬁt,g dichfdr6.ti- aEéfo?ntﬁ@ A IRRASRRIIN Datiddiukn (1) bromide,

4p Siiligil} (Rlide, padladiurh [(Wpacatate) pa)lpthiarny (1))-tpfloecaceatste,

(slibetaidbas acePapcipalasiuny), paliadime i hiariss b eihis(1.1-

Sa Pr'\étﬁg/letﬁ)ﬁfph%gﬁmb »@égagpgew{zgm%y% mgﬁﬁppmhg% o)

hampﬂﬂ W@Ttez}ndlaﬁlqretdwfhlqu@e B ti{biethi+dimethylgthyl)phosphino-
DkSBa} v 2-feiphenylphpsRPaRAPPAP I EOSRRS NS i o)

Hie‘i’ﬁ&ﬂib(ényl)%h%sghbﬂeiﬁﬂéiladi@ﬁf PN Mblﬂbpsmm@ﬂi)beﬁhbﬁ‘ﬁb{bsphmo-
(R -( R (3, 5-xyl yl)phosphi nophen
f kapraideth ]ezwpmlpbe&tlszbognmnwgpﬁaﬁb‘errocene][tns 2-

T e A I G

phosphl ne, (R)- (+) 1- [(R-2-(2
di (3,5-d th t.h h I [ ) -
f zhéﬁpé@mq' &?qwéuegee RSS! B0 7Bl pROh & GHispieckpt of the

h
gl & r()o glﬁ% rf%ﬁtes fluorides alkomldgs andbrb){dromdes with a

exy errocenyl] et hy yl phosp

hsmeablé Retal e)s ﬂ:oulht(eﬁ)anZ
bi s(4- trlfluoronethylphenyl)phosphlno)ferrocenyl]ethyl
-di -t-butyl phosphine, ( 1,

f ?hégﬁ@é&@ a&&&@mﬁ)’tb@l‘&ﬁp@' \Nﬁere(nR}he( pasd is selected out of the group:
i s(di phenyl phosphi no) s(
Nputa:kmmgadmﬂaéen pmysgun‘oplemph;ate and caesium carbonate.
,2,3,4,5-pentaphenyl -1' - (di -t but yl phosphi no)
ferrocene

(?he(pl’bcéss[ é@m@m@dbﬂﬂ@iﬁ‘}d phw3phivherdie theligad Is selected out of
et hy

(e gwlp[%gecbﬂ(ai.tm ehosphipelisang)is net a seengrhosphino-biphenyl
e@?}’\'ﬁ (F/“)tR; z@%}%j&@h@ﬁyﬁ OSPh'R h1| r?(l) pehrtp%lgge ﬂ ,9-dimethyl-
thWadmlmémylﬁsthblS[mphényl phosphme] (R)- ( )-1-[(S)-2-
(pglpgle;ylgb?%@s) n@)?érr%c f/)ltfIeﬂu)lé|83r/c§|8ﬁexy?phosphme 1,2-
e e U
f BtiS(dipé\leslnb'!pheshbinobwppaofe@)kbhdébﬁ
c(hivaptserbitsgmn i Ity BjoSine 0.1

Bis{HRIMRAY|pPoSERito 2ftﬁﬁ@\%ﬁdﬁl@obropylamldo)ferrocene (S,S)-1-[1-(Di-
eth I di cy cI ohex I

T ar-bbhdymsaera B @BBAnYiBhosphinoYferrocene, (1R2R)-(+)-1,2-
Diaminocyclohexane-N,N'-bis(2-diphenylphosphino-1-naphtoyl, (-)-1,2-
Bis((2S,5S)-2,5-diiso-propylphospholano)-benzene, Bis[(2-
diphenylphosphino)phenyllether, (S)-(-)-2,2'-Bis(di-para-tolylphosphino)-1,1'-
binaphyl, 4,5-Bis(bis(3,5-bis(trifluoromethyl)phenyl)-phosphino)-9,9-
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11.

ferrocene, (-)-(R-1 -((S)-2-(diphenyl phosphi no)
ferrocenyl)ethyl nethyl ether,

W@ 200908591 - (( R) - 2- (di phenyl phosphi no) f er r ocenyPQT/EP109$/004928

methyl ether, (+)-(S)-N, Ndinethyl-1 -((R)-1I
1, 2- bi s(di phenyl phosphi no) -ferrocenyl ) et hyl am ne,
(+) (S) N, N-di net hyl -1

((R) - 2- (di phenyl phosphi no) - ferrocenyl) et hyl ani ne, 1

h .
ts} matByRESHRR: RGBT ke 2ot G SBar fuskarmsthyRbepubphesahino)-
H%frro%fehyr?étﬁpreréycﬁahetxylpr%sbm@ “"‘&EWLWS% -23(Hi(3 B18is-
process” accordi'ng to"claim10, erein the ligand is
stEﬁfleorcurUetbuytpmfnyt)pbogphjup)ferrocenyl]ethyld|(3 5- dlmethylphenyl)

Ipp]ﬁ\%l C' %‘?xeﬁ'sREoz?pé“tH%Jof Ry ERLiche W IpRoshh i a) Ridhaes, 2,2
(@hsmﬂﬁwu@mpnbsmhémsm@my(lﬁ)qkmL[@R)-Q (QU-EMBEHIQ?IQDpRQSphmo-

process accorain

twéerbﬂ)cﬁerf@cwllﬁé?wdli(%ﬁs)éﬂ)ﬁ@lt)'é@sniume c(R)t(I-De1 @Gsdc%(blsﬁ 5- dimethyl-

R AN AP AR B onosphine, ()11

t KRMZaqzdd|(3r6-ﬂﬁﬁémlybhvmeﬁmw>mm}l)phbsbhtrim:plheﬂyb
but ano 2-trifluoronethyl-2
zfegm@ﬁﬁﬁﬂwwldz(btﬁﬁéntaqﬂugrqmﬂ&hameny@phosphme (R)-(-)-1-[(S)-2-
TR Ry R brosphine, (2114512
pmstdatrdlup%raehwphbrme)nhaephino)ferrocenyl]ethyl -di-t-butylphosphine, (1,1'-

CGpETsERBAMIBNeN g PSRN ant-Sylc] SRURIYRFphino)-2.2-
e ropAmidOfe RO SRS i'z?g“‘?e?é”@é’ﬁ‘?“g' Pt

gbwwhoﬁpbwloémoceneb(ﬁ)a(ﬂ'dﬂ -[(R)-2e(dinhenyiphesphing)ferrocenyl]

o ol BaBRER e T 1 YRR ER GRS terroREnyi ethyiai

s 9. SRR e

f elidiRha RN TG  rbés e eiopyiphesp b cHieriasengo(ic-)-1-1(S)-2-
(dicyclohexylphosphino)-ferrocenyllethyldiphenylphosphine, (S)-(+)-1-[(R)-2-
(dicyclohexylphosphino) ferrocenyl] ethyldicyclohexylphosphine, (R)-(-)-1-[(S)-2-
(dicyclohexyl-phosphino) ferrocenyl] ethyldicyclohexylphosphine, (R)-(-)-1-[(S)-
2-(diphenylphosphino) ferrocenyl] ethyldicyclohexylphosphine,1,1'-bis(di-tert-
butylphosphino)ferrocene, (-)-(R)-1-((S)-2-(diphenylphosphino) ferrocenyl)ethyl
methyl ether, (+)-(S)-1-((R)-2-(diphenylphosphino)ferrocenyl) ethyl methyl ether,
(+)-(S)-N,N-dimethyl-1-((R)-1',2-bis(diphenylphosphino)-ferrocenyl)ethylamine,
(+)-(S)-N,N-dimethyl-1-((R)-2-(diphenylphosphino)-ferrocenyl)ethylamine,1,1'-
bis(diphenylphosphino)ferrocene, tri-tert-butylphosphine, di-tert-
butylmethylphosphonium tetrafluoroborate, tri-2-furylphosphine.

The process according to claim 10, wherein the ligand is selected out of the
group: 1-[2-(dicyclohexylphosphino)ferrocenyl]ethyldi-t-butylphosphine or 1-[2-
(diphenylphosphino)ferrocenyllethyldi-t-butylphosphine.
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The process according to claims 1 to 11, wherein the protic solvent is selected
out of the group: water, methanol, ethanol, trifluoroethanol, n-propanol, i-
propanol, n-butanol, i-butanol, t-butanol, n-pentanol, i-pentanol, 2-methyl-2-
butanol, 2-trifluoromethyl-2-propanol, 2,3-dimethyl-2-butanol,3-pentanol, 3-
methyl-3-pentanol, 2-methyl-3-pentanol, 2-methyl-2-pentanol, 2,3-dimethyl-3-
pentanol,3-ethyl-3-pentanol, 2-metyl-2-hexanol,3-hexanol,cyclopropylmethanol,

cyclopropanol, cyclobutanol, cyclopentanol and cyclohexanol.

The process according to claim 12, wherein the protic solvent is selected out of
the group: i-butanol, t-butanol, 2-methylbutan-2-ol, 3-methyl-3-pentanol and 3-
ethyl-3-pentanol.

The process according to claims 1 to 13, wherein the reaction between the
compound of formula Il and formula Ill is carried out in the temperature range
from 60 °C to 150 °C, preferably from 70 °C to 100 °C.



