1 Method for the production of dihydropteridinones
The invention relates to a process for preparing

di hydropteri di nones of general formula (1) O CH3
RsmL~-N\ 1 NRL NI NNR2Z 4 HR3 (l) wherein the
groups L, Rl, R2, R3, R4 and R5 have the neani ngs
given in the clains and specification. Background to
the invention Pteridinone derivatives are known from
the prior art as active substances with an
antiproliferative activity.l WO 03/ 020722 descri bes
the use o ' ol | ! or the
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i.nvention is.to provide an inproved t.hod of
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- wherein the groups L, R', R%, R, R* and R® have the meanings given in the claims and

specification.

- Background to the invention

" Pteridinone derivativés are known from the prior art as active substances with an
antiproliferative activity. WO 03/020722 describes the use of dihydropteridinone
derivatives for the treatment of fumoral diseases and processes for the preparation

thereof.

The aim of the present invention is to provide an improved method of preparing the

dihydropteridinones according to the invention.

SUMMARY
According to a first aspect, there is provided a process for preparing dihydropteridinones

of general formula (1)



RZ 4 HR3 (I) wherein R, R2 which may be identica
or different, denote hydrogen or optionally
substituted C,-C6-alkyl, or R and R2 together
denote a 2- to 5-nenbered al kyl bridge which may
contain 1 to 2 heteroatons, R3 denotes hydrogen or a
group sel ected from anong optlonally substi tuted
Cl-Cl2-al kyl, (C2-Ci12-al kenyl, C2-Cl12-al kynyl and
C6-Cl4-aryl, or a group selected from anong
optional ly substituted andlar bridged
C3-Cl12-cycl oal kyl, C3- 012 cycl oal kenyl
CTCHZ-Qyiycycloalkyl Pgéz polycycloalkenyl
splrocycloalkyIJ Cl2- heterocycloalkyl
S at ons, and '
k@h contains | to 2
,R2 and R3 toget her
atﬁ&ated C3- C4-al kyl bridge
whi ch may d?.f’tl onal |y col’ain 1 heteroatom R4 denotes
a group sel ected from anong hydrogen, -CN, hydroxy,
-NR6R7 and hal ogen, or a group selected from anong
optlonally subdtli)t ut ed C1- Ce- al kyl , C2-C6-al kenyl ,
wh%%% - al kynyl, C1-C5-al kyl oxy, C2-Cs-al kenyl oxy,
Co- alkynyloxy Cl- C6- al kyl t hi o, C1-C6-
alkylsulphoxo and Cl- C6- alkylsulphonyl 1b L denotes

R, 2' g{piﬁl)e |c@g@f!r orggflq{%;ﬁypg 8@' %};ru g;?’c?olntaly substituted
01_06%1“94‘4 al kyl - C6- C14-aryl, -C6-Cl4-aryl-Cl-C4-al kyl,

optionally bridged C3- Cl2- cycl oal kyl and heteroaryl
Or which optionally contains 1 or 2 nitrogen atons,

R' and R? together dencte a 2- to 5-membered alkyl bridge which may contain 1 to 2

heterocatoms,

R® denotes hydrogen or a group selected from among optionally substituted C+-Cyz-alkyl,
C-Czalkenyl, C,-Ci-alkynyl and Ce-Cyy-aryl, or

a group selected from among optionally substituted and/or bridged C;-C,,-cycloalkyl,
Cs-Cio-cycloalkenyl, C+Ciz-polycycioalkyl, Cr-Ci-polycycloalkenyl, Cs-Ciz-
spirocycloalkyl, C;-Cis-heterocycloalkyl which contains 1 to 2 heteroatoms, and
C,-Cio-heterocycicalkenyl which contains 1 fo 2 hetercatoms, or

R" and R® or R? and R® together denote a saturated or unsaturated C,-C,-alky! bridge
which may optionally contain 1 heteroatom,

R* denotes a group selected from among hydrogen, -CN, hydroxy, -NRsR; and halogen,
or

a ‘group selected -from among optionally substituted C,-Ce-alkyl, C,-Ce-alkenyl, C,-Cs-
alkynyl, C;-Cs-alkyloxy, C.,-Cs-alkenyloxy, C,-Csalkynyioxy, Ci-Ce-alkylthio, C;-Ce-
alkylsuiphoxo and C,-Cs-alkylsulphonyi,



n denotes 0 or 1 madenotes 1 or 2 R5 denotes a group
sel ected from anong optionally substituted
nor phol i nyl, piperidinyl, piperazinyl,
pi perazi nyl carbonyl, pyrrolidinyl, tropenyl,
R6- di ket onet hyl pi perazi nyl, sul phoxonor pholinyl,
sul phonyl nor phol i nyl, thionorpholinyl, -NR8RO and
azacycl oheptyl, R6, R7, which may be identical or
di fferent, denote hydrogen or Cl-C4-alkyl, and R R9
denot es unsubstituted nitrdgen substituents at R5,
whi he i ' i.§ n j
L or SEorBE 1REer SRS i Arnon ot A pob AR CYAOR L.
alken@] OG0 abigly I-€.-C3alk§i0cc§ Glaog) 104G 1,-a34-CEG--alkell optidaglly bridged
-Cl4-aryl , -Cl-CA-al kyl - C6-Cl4-aryl, ranyl
CeGrTaagh SRR Rt Sl ST pr 2T aRYT atoms.
C6- Cl14- aryl carbonyl, Cl1-C4-al kyl carbonyl,
C6- C14- aryl net hyl oxycar bonyl , C6- Cl4- aryl sul phonyl,
N c1-denotgs RWr dul phonyl and C6- C14-
m ar Wen&ids ¢4 al Kyl sul phonyl, characterised in that a
compound of forrmula (I1) NIl / NRANNRz R3
(I'l') wherein R to R3 are defined as specified and A

R #c%rc%us: aZ&rFP;F ??Igitg& %%@oﬁ%@ﬁo@%&%@it@tea %ﬁ)ﬁmiqyipgiperidinyl,

piperazinyl, - piperazinylcarbonyl, pyrrolidinyl, tropenyl, R°-diketomethylpiperazinyl,

sulphoxomorpholinyl, suiphonylmorpholinyl, thiomorpholinyl, -NR°R® and azacycioheptyl,
R®, R’, which may be identical or different, denote hydrogen or C4-Cy-alkyl, and

R®, R® denotes unsubstituted nitrogen substituents at R® which may be identical or
different, either hydrogen or a group selected from among C:-Ce-alkyl, -C,-C.-alkyl-
Ca-Cip-cycloalkyl, Cs-Cip-cycloalkyl, Cg-Cys-aryl, -Ci-Csalkyl-Ce-Cyg-aryl, pyranyi,
pyridinyl, pyrimidinyl, .C{—Cg;—alkyloxycarbonyi, CSQC14-aryIcarbonyl, C4-Cs-alkylcarbonvi,
Cs-C,s-aryimathyloxycarbonyl, Cs-Cis-arylsulphonyl, C;-C,-alkyisulphonyl and Cg-Cis-
anyl-C,-C,-alkylsuiphonyi,

characterised in that a compound of formuia (11}

Y
wherein

R’ to R® are defined as specified and A is a leaving group,

is reacted with a compéund of formula (1)



R4 (I1l1) wherein R4, R5, L and m n may be defined
as specified. According to a second aspect, there is
provi ded a conpound of formula HO "TI Ov,'"N HN
11 . 110 0 According to a third aspect, there is

provi ded a conpound of formula OOHN 11 O
According to a fourth aspect, there is provided a
compound of forrmula Id Ol-1 ~N~o0-10 HN ,00
or the salts thereof. According to a fifth aspect,
there is provided a conpout® of fornula 0 ~N p HN

o}
5 .
R m'Lr]_'N

NH

(1)
wherein

R* R® L and m, n may be defined as specified.

According to a second aspect, there is provided a compound of formula

According to a fourth aspect, there is provided a compound of formula



~O0 or the salts thereof. According to a sixth
aspect, there is provided a conpound of forrmula ~N.
OHI / N .." OO or the salts thereof. According
to a seventh aspect, there is provided a conpound of
formulale Ol) p HNHZ O or the salts thereof.
According to an eighth aspect, there is provided a
compound of formula O NHZ p or the salts thereof.
ng to a ninth aspect, therggis provided a conpound of
formula According N7 VO rlv J~_NI \ H

or the salts thereof.

According to a fifth aspect, there is provided a compound of formula
oY
K/N\QN O .
s
h}*ﬁ
O o©

or the salts thereof.

According to a sixth aspect, there is provided a compound of formula

or the salts thereof.

According to a seventh aspect, there is provided a compound of formula



NHZ O or the salts thereof. According to a tenth
aspect, there is provided a conpound of fornmula if H
vH O H or the salts thereof. Detail ed description
of the invention The present invention solves the
probl em st at ed above by the nmethod of synthesis
descri bed hereinafter which constitutes a convergent
process, by conparison with the process described in
MD 03/020722. The inventiop.thus relates to a process
for preparing dihydropteridinones of general fornula
(1) WD 2006/0 1 822 0 PCTI EP2005/ 008734 Boehri nger
I ngel heim-2- 1-1759-fft OH3 M-L" NNNRS N (r)
NIRz 1-4 HR3 (1) wherein R, R2 which may be
@ tlcal or different, denote hydrogen or optionally
stltuted Cl- C6- al kyI

NH

or the satts thereof.

According to an eighth aspect, there is provided a compound of formula

I\/N\O\N
' H
NH

or the salts thereof.

According to a ninth aspect, there is provided a compound of formula

or the salts thereof.

According to a tenth aspect, there is provided a compound of formula



or R and R2 together denote a 2- to 5-nenbered
al kyl bridge which may contain 1 to 2 heteroatons,
10 R3 denotes hydrogen or a group selected from anong
optionally substituted G -Cl2-alkyl, C2-Cl2-al kenyl,
C2- Cl12- al kynyl and Co-Cl4-aryl, or a group sel ected
fromanong optionally substituted and/or bridged
C3-Cl12- cycl oal kyl, C3-Cl12-cycl oal kenyl,
C7-Gi 2-pol ycycl oal kyl, C7-gg2-pol ycycl oal kenyl, C5-C
12-spirocycl oal kyl, C3-C 1 2-heterocycl oal kyl which
contains 1 to 2 15 heteroatons, and

- C12- het er ocycl oal kenyl which contains 1 to 2
etgfoafons, or R and R3 or R2 and R3 together

dengt e pp saturated or unsaturated Cs-C4-al kyl bridge
whi ¢ yiorkdl |y contain I heteroatom 20 R4
denotes & B el ected from anong hydrogen, -CN
hydr oxy, -N ! and hal ogen, or a group sel ected

from anong optionally substituted Cl-C6-al kyl,
or tkZafebthatdeenyl , C2- C6-al kynyl, Cl1- C5-al kyl oxy,
C2- C5- al kenyl oxy, C2-C5-al kynyl oxy, Cl-C6- 25
al kyl t hi o, Cl-C6-al kyl sul phoxo and
- Co- - L denotes a linker selected
etgibd Rl Xﬁéﬁkﬁg@nﬁn%ﬂqu substituted C2-d o-al kyl,
TheCgrebrd- ia‘lfd(ﬁuylsplv%-tmmmiqm stated above by the method of synthesis

C14 , -CB-C14- | -C -C4-al kyl , .
oSt TR s A B e BbL BUBPEEN Blobres, Ry Gpmparison wih the
proédé,l@leﬁﬁib% rrﬂNO]GSIG‘.&ﬁ'ZE_ft opt i onal ly bridged

C3-Cl2-c cloalkgl and hete oar whi ch optionall
ThecipMerdtiondhys Flates (ip & BYERSSatoh parlﬁg Mgfoggerlglngpesl of general
fornhla ggnotes 1 or 2
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nmor phol i nyl, piperidinyl, piperazinyl,
piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8-

Fﬁ{w‘o B rréhﬂl razinyl, sul pho§om)rphol [ nyI 1-1750-£6

| nyl , 10 thi onof phol i nyl, - NRS8R9 and
azacycl oheptyl R6, R7 ich may be |dent| cal or
di fferent, denot e hydr ogen or Cl-C4-al kyI?,Hs and RS,

RO denote unsubsti tuteg Qgen su I t Went spat RS,
whi ch may be i feptirsaN ereNt. Jthef hydrogen
or a group selected froma 1;&%&2 yl

-C - C4-al kyl - C3-d o-cycl oal - T OgPkyl ,

C6- Cl4-aryl, -Cl-C4-alkyl - G c1 -aryl, @}r anyl ,
pyridinyl, pyrinidinyl, Cl-CA- al kyl oxycarbonyl,

C6- Cl4- aryl car bonyl , CI C4- al kyl car bonyl, C6-Ci 4-

aryl met hyl oxycar bonyl , C6- Cl4- azp,gl)sul phonyl

A - A4- al kyl sul phonyl and C6- Cl4-aryl -

wherein| kyl sul phonyl, 20 while a conpound of formula
() Al~NR2 (11) 25 wherein RL to R3 are defined
as specified and Ais a leaving group, 1is reacted
W,t R? avicimpoyrbe idéndica onldatidreht, )den'd@ Ryii6¢dil 82@BHonally

| EP Zaf(? 8%84@?[1 LBoahF\ILEgerml ngel heim - 4-

Rtand R? together denote a 2- to 5-membered alkyl bridge which may contain 1

E§

or
to 2 heteroatoms,

R3 denotes hydrogen or a group selected from among opﬁonally substituted
C1-Ciz-alkyl, C2~-Ciz-alkenyl, Cz-Ciz2-alkynyl and Cs-Cia-aryl, or

a group selected from among optionally substituted and/or bridged Cs-Ci2-
cycloalkyl, C3-Ciz-cyclealkenyl, C7-Ciz-polycycloalkyl, C7-Ciz-polycyciocalkenyl,
Cs-Ciz-spirocycioalkyl, C3—C;2—héterocycioalkyl which contains 1 to 2
heteroatoms, and Cs-Ciz-heterocycioalkenyl which contains 1 to 2 heteroatoms,

or

R!and R3or RZand R3 together denote a saturated or unsaturated Cs-Cas-alkyl

bridge which may optionally contain 1 heteroatom,

R* denotes a group selected from among hydrogen, -CN, hydroxy, -NRsR7 and
halogen, or

a group selected from among optionally substituted C,~Cs-alkyl, C2-Cs-alkenyl,
Cz-Ce-alkynyl, C1-Cs-alkyloxy, C2-Cs-alkenyloxy, C2-Cs-alkynyloxy, C1-Ce~
alkyithio, C:-Ces-alkylsulphoxo and C;-Cs-alkylsulphonyi,

1. denotes a linker selected from among optionally substituted C2-Cjo-alkyl,
C2-Cio-alkenyl, Cs-Cia-aryl, -C2-Cs-alkyl-Ce-Cis-aryl, -Ce-Cis-aryl-Ci-Cy-alkyl,



I erein R4, R5, L and in, n may be defin
' %@ é%’é%? %‘8‘81 5 The invention further relates to & Er2005/008734

process for prepari ng di hydropteri di nones of general

arymul a (4l s. herei nbefore desgribed, wherein RS

ggﬁ@%ergn%%lﬁs%l inyl or piperazinyl group which may 1-1759-fft
nmono or  disubstituted b n al kyl or c cl oal kff

@P%@Fﬁﬁuyd?fé??&da@# :a:w@em%w%@qsma y gentains 1

Jhe d,,ggggﬁhgﬁlsfurther relates to a process for
preparing di hydropteridi nones of general formula (1)

as herei nbefore descri bed, wherein the

i hyd inone is selected from anong t he
ﬁol I oé\n&gégts%p%y ropteridi nones of general formula (1)

5 fh; H3dedt®dOl o2~ NN R N aNN. R Z 4 R3 contig. Ex.
R RZRBR4 L -R. R or R 27 H~ R CG-CH3 H3C CH3
C~ W 2 006/0 1 822 0 PCT/ EP2005/ 008734 Boehri nger

Regehbek M group beibd®8ffdih améngpddnaliGidabRitdted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R2-
diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonyimorpholinyl,

10  thiomorpholinyi, -NR8R? and azacycloheptyl, 4
R¢, R7 which may be identical or different, denote hydrogen or C,-Cs-alkyl,
and
R8, R? denote unsubstituted nitrogen substituents at R3, which may be identical
or different, either hydrogen or a group selected from among C:-Ce-alkyl,

15  -Ci-Cs-alkyl-Cs-Cio-cycloalkyl, Cs-Cio-cycloalkyl, Ce-Cis-aryl,
-C)-Cs-alkyl-Ce-Cia-aryl, pyranyl, pyridinyl, pyrimidinyl, C;~Cs-
alkyloxycarbonyl, Ce-Cis-arylcarbonyl, C:-Cs-alkyicarbonyl, Cs-Ci4-
arylmethyloxycarbonyl, Cs-Cis-arylsulphonyl, Ci-Cs-alkylsulphonyl and Ce~Cia-
aryl-C1-Ca-alkylsulphonyl,

20 |
while a compound of formula (In

25  wherein

R! to R3 are defined as specified and A is a leaving group,

is reacted with a compound of formula (III},



10

58 HR 102 H R H3C CH3 O XQ CH3 103
%’egéﬁé’%ﬁ& 0-1(qo CHO 105 HRCF~ 9 a 110 H‘JF%T’EPZOOS"’OS”‘*

14 (~~{ H3COH3 O ~"'3 0-13 | 115 H Xz~CH3 R ~N

2 - / 220 PCTI EP2005/ 008734 Boehri nger
#?5%?%‘3?%93‘%’?‘8"{‘31759-fn 135 Hho R NG oy crig 750
134 H-~ R ON OH3 234 H)~/OH R F aOCFa CNCFi 3

(m)

wherein

R4, R3, L. and m, n may be defined as specified.

The invention further relates to a process for preparing dihydropteridinones of
general formula (I) as hereinbefore described, wherein Rs denotes a morpholinyl
or piperazinyl group which may be mono or disubstituted by an alkyl or

cycloalkyl group, preferably cyclopropylmethyl or dimethyi.

The invention further relates to a process for preparing dihydropteridinones of
general formula (I) as hereinbefore described, wherein the dihydropteridinone 1s

selected from among the following dihydropteridinones of general formula (I)

a ' C]:Ha
' H © N (o)
R® -L—N N7
/l\\ 1 R
N N N R
R? 1';3

config.
Ex. R! Rz R3 R CLa-Rém
Rlor R?
3
e
27 | u | T g /XSL O“~c~,|-|3 :

HC” CH, )




Xotrdep
in each case

i

5 X "CH3 RNX4 CN H CNcl while the
ons X1, X2, X3, X4 and X5 used in the Ta
denote a link to a position in the

g f a listed in the Table instead of the
HtHisdker T ?%L‘S"roups Rl, R2, R-S?-R4 and L-R5. 5 In a
pref-erred process-t-he-reacti-on—i-s—carried out in-the
presence df acid catal ysts| such as|inorganiic and
or ganijc acid;. AQ§€ preferfed i a process whereihp
t hgy adi ¢ dat Tysis useck ar¢ organi ¢ sul paonic agtps,
pr ef erfabl y{ et hanesuyl phoni ¢ a et hanesul phioni ¢t
aci d, |ethgne-1,2 10}di sul phonit acid “
benzenesul{phoni ¢ acijd or p{tol uenesu| phonic id.
Partiqularfly preferfed 1s @ process erern tjhe
anmount| of |acid catallyst added ixs befwegn 0.001 ang 2
equi val ent|s. X, %e | conpound ofl_ f or nhl aF¢l) clont&is
on& or| Korle basic grou?‘ﬁsD i m t5m ' Q5 group, &4
furthgr eduival ent of acidjor -arrespondiﬁgly nmor
equi vdl entis of acid| have fo be added in addigtion to
the cdtalytic.anpunt-of ackd-for-thel-purpose.lof :
protonatign and heng¢e bl ocki ngxf the basic grq%Eu?r
groupy. I this @ in a W 200 6/0]1 220
PCI4 EngpyoWBoemi n eriﬁgei.hei Pl O
1-1759-fft] particularly pigf ed pyocesg the angunt
of added gcid catalyst is re than pne . equijal ent.
Al so gartijcularly pneferredl is a progess whergin the
reactijon 1|5 carried|out infa b solvent _selecfed from
among {am des¥ss as dinelhylﬁbrnan‘de?% é§§
di et yl aget amide off N-net hyl pycrol i fdi nepe, ur
sudR gdsHi [3-di net hylj- R 4, 5HE t elCHahydr o-2( 1 k©
H) - pyr{ii m done (DMPU[or di met hyl propy| urea),

f13H3 ' %
%
103 | H )E\CHa R d O'\x4 (j
X, B i.? 6
105 | H CH, R ({? “cH, ij
. ®
o | H | YR R /st\ A O
=
Ho™ o, Mo
e
0
us | H | oon, R 6 X (j

P&TéEP20051008734

1-1759-fft
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Tagies

met hanol ,

B

hexane

ﬁpholane
et hanol ,

I soneric

rfl -\ al r\nhnl c nf
AT ] ITTOUT J T

1- propanol
qnggﬁgggary al cohol s sygh as 2- propano

pri mary al cohols such as
1-butanol or 1 10

or
secondary al cohol s of pentane or

nnf ahe—o+r

such as dlnethylsulphOX|de or sulphonqunEszﬁﬂmsﬂM

1-1739-fft

hexane, ac

Parti dul ar
reactijon t
from 1j00C

Parti qul ar|l
asis3- dr epan

etonitrild

ok

Iy prefern
enper at ur 4

to 150C. T

 and 24 |
ed are secon? r
ana of 2- hy
ed is a pr S
is from1l to
he rea¢ti ons may

[] rJ TO CATT O

trixe. P
yl &l coholE s@h
| ; 4-peqt anpl
Wherei n the

180C, prief erably
al so be carri ed

out under
m cr owaves

wor ked u
puldf i céfi
crystallis

t he i nvent
i-ndiviidual

i ndi vi|dual
racendt es,
t hesaf Qrm o

pressure |
as the en

ent
on steps ¢
ation prog

n Fowhoiling so
ergy source. 20 The reactfonscare
i onal fmethods, e|g. XAby exit ractl ve

r ptecipitat] on ando
esses. [ The ounds Qécordin
presemnt i e formof the

vents or] using

to

addi tilon sjalts with
aci ds |- s#

uch as for
hydr ohal i ¢ aci ds,

far exanmple

ion may be

- opti-cal—isoners—mxturestof—the

enant i ongrs, dlastereoners 5 or

in the farmof the D@utonersland a so[ip
f Khg fFee bases|or the CO'regp di ng agl d

phar ma¢elasgi |y acce table%;q
exanpl ¢ acid add|tion salf s\
hydroghl oric or

 BOBRevia RS
g&%(s/ 018220 PCT/ EP2605/ 00

ydrobromic acid, orf organic acids, such as fpr
exanplie oxjalic, furaric, diglygolicjor %
et hanesul phgqi ¢ acifd. 30 The t.rn1a_kyb\'roups,m?;\
i ntudi 1y fal ky CHyr oyps Hhi ¢h a part ofs other [
_groups, enot es branched and twbran¢hed al ky] wp ounps
wWith 1 to |12 carbon|atons, | preferably 1 - 6,| nost
refer - n-—at on such—asi—f-gr—exarphe:
met hyl , ethyl, propyl butyl pentyl, hexyl, heptyl,

8734 Boehri nger | ngel heim

9@@?52{&1 X5%E§$§ thCrable in each case

denote -ailpgotof 4 tposition in the general formula listed in the Table instead of
the corresponding groups R}, R?, R?, R* and L-R°.

In a preferred process the reaction is carried out in the presence of acid catalysts,

such as inorganic and organic acids.

Also preferred is a process wherein the acid catalysts used are organic sulphonic

acids, preferably methanesulphonic acid, ethanesuiphonic acid, ethane-1,2-

disulphonic acid, benzenesulphonic acid or p-toluenesulphonic acid.

Particularly preferred is a process wherein the amount of acid catalyst added is

between 0.001 and 2 equivalents.

If the compound of formula (I) contains one or more basic groups in the Rom-Ia

group, a further equivalent of acid or correspondingly more equivalents of acid

have to be added in addition to the catalytic amount of acid for the purpose of

protonation and hence blocking of the basic group or groups. In this case in a
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tated, the abovenentioned terns propyl
butﬁﬁﬁ%ggﬁﬁyl hexyl heptyl, octyl, nonyl, decyl
dodecy!l i ncl ude all the possi bl e isonmeric forms. For

B’é@ﬂﬁh Ser E&hEﬁim propyl includes the two isoneric 1-1759-ft

groups- n- propy
i nclu i SO-bu

ORISR etk B R gl o3y i pore than one
afqglviieapent yl . I n the abovenentioned al kyl groups one

or nore hydrogen atons may optionally be replaced by

ot her groups For exanpl e these al kyl groups may be

A ddi gEé/feﬁleH%h foc kvyeg;ggu F088 ¥ (@ but in 2

p may optiona 10 rep ced
atbieentae dkﬁzomtﬁrmmanmﬁsessdmm@mtbﬁf@nmde,

HERE OB RaRRAr SR Rl ABDERRRNERe Rtk pRUUER kb

6I®D>ﬁLmnahyd&92(ﬂWbmdmdali§ﬁw dimethyidrpbylusex),

SHlpREs s s B SRIT b P o e g el Subtolane

PAfdarg WlcAhbk su@l‘i at eddtRehol éuatah@z al aﬁm dg@ﬁanol or 1-
nmentioned 1 to C-atons may op fi ona repl aced

pontgnel seconspry ﬂéplévléatlms é?féeiiié(& Grrr hpﬁuﬁghgsomem

S50y DRARST Bl B, i XA AL, e o
gexa.q@s }.cetdmmk enddi-propduitdied Pammﬂmd:shwfat@iuemecondary

dlspheR st i Zargofstly 2 P meUt B v © ©

prOV|ded that t hey have at | east one double bond.
ude: et hen but en

Bé n‘pl efY%‘ie IT Ség%“’&?%é’i’leé) @P @p pion; i@ eraturc is from 18°C

ab oy ik Raly BRI 088CRHQBEAY! . butenyl, etc al so
include all the possi bl e i sonmeric fornms. For exanpl e,

the term butenyl includes 1-butenyl, 2-butenyl,
j’hﬁg%ﬁéﬁénl’s n%apﬂ%éﬁ ¥+: claixérpécp@lﬁf]\!(ﬂ%er F})]rg%g%éﬁﬂ I'gﬁvaﬂ&‘ﬂﬁg Q¥lvents or
s myidcedwaves Iaeli;d ene3gfy Btmnche abovenenti oned al kenyl

%%Qg’dno%gla%g’ Hor ede u%?%o%%gﬁneodﬂal me oés, c.g. %y extractive

and i so- propyl the term butyl

purification steps or precipitation and crystallisation processes

Thé compounds according to the invention may be present in the form of the
individual optical isomers, mixtures of the individual enantiomers, diastereomers
or racemates, in the form of the tautomers and also in the form of the free bases
or the corresponding acid addition salts with pharmacologically acceptable acids -
such as for example acid addition salts with hydrohalic acids, for example
hydrochloric or hydrobromic acid, or organic acids, such as for example oxalic,

fumaric, diglycolic or methanesulphonic acid.

The term alky! groups, including alkyl groups which are a part of other groups,
denotes branched and unbranched alkyl groups with 1 to 12 carbon atoms,
preferably 1 - 6, most preferably 1-4 carbon atoms, such as, for example: methyl,

ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl and dodecyl. Unless

’PCT&EP20051008734
an
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WE&Q%Q@BOWB may optionally be replaced by otherpcrmpanosmoosras
groups. For exanple, these alkyl groups may be

substituted by the hal ogen atons fluorine. Al the

of the al kenyl _group nmay optionally ~ )
BRULAGER 1oBbREEn ' 'S G061 0’1~ B590" PCTI EPROS Qosyaa 11TV

N S R
8EQURhyHeReyEm i e Ethchitt ANdieazhiet RbieRY forms. For

groups wth to 10 carbon atons, provided that they
BEaraplss thecsam rygevkipcindes Hom o semesicApyes Bisgpyljand iso-
r.gyl t | ; , _ .

BRRE B crm B INCIGBEAINN 1so IR e, Dt and tert-butyl, the

adyovpemmit inchuslds addepeniyl gpdopgepenyyll ess ot her wi se .

stated, one or nore hydrogen atons may optionally be

repl aced by other groups. For exanple, these al kynyl

i1 adw&)mmdmﬁoﬁefaiﬁhyﬂ gtc&ltb;hmefdrlmoieriwdrégén ddoens llnlay optionally
ragen atons of the_, al kynyl' grou opti on )

Y Septicet B e oy Tk criileote Hsroaradba ey be stbstruted

By INREINE. AllfBe BYSEREh \Wrdhs Of Hie dilyicabhe st @Eonall?r also be

preferably 6 or 10 carbon atons, preferably phenyl,

vtiegded. unl ess otherwise stated, may carry one or

nore of the foll ow ng substituents, for exanple: OH,

NO2, CN, Owe, -OCHF2, -QOCF3, -NH2, hal ogen,

fihefterralallsyl bridge) walessrothbrwibd statade de@bteCiboardhled land

f bl i, - Cs-al kvl f bl C -.C3- al kv
BhBrRcRPA I il it 1 (RiaresboR posps; it SRimle methylene,
tgyg_'ne@r@ylﬁde,, isopedatd, n-beeyheziehisb-ityl, séc. @iutyiland tert.-butyl
ci5. BEHgFS. NarByI<BenEEYIesis, BAny e o balear Jhidget are particularly
SEGERSd e  afic Brid@ed WRnEoRE Thod C-hRRhARRY dlia!ﬁoﬁﬁﬁy be

or two nitrogen atons include pyrrole, pyrazole,

rentleceddieons of axose Beteggatpaisriglectas fromi ameRe oyrgenenitrogen or

%@@Hu?f t he above-nenti oned heteroaryl rings may
optionally '

The term alkenyl groups (including those which are a part of other groups)
denotes branched and unbranched alkylene groupé with 2 to 10 carbon atoms,
preferably 2 to 6 carbon atoms, most preferably 2 - 3 carbon atonis, provided
that they have at least one double bond. Examples include: ethenyl, propenyl,
butenyl, pentenﬁl etc. Unless otherwise stated, the abovementioned terms
propenyl, butenyl, etc also include all the possible isomeric forms, For example,
the term buteny!l includes 1-butenyl, 2-butenyl, 3-butenyl, 1-methyl-1-propenyl,
1-methyl-2-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl and 1-ethyl-1-
ethenyl.

In the abovementioned alkenyl groups, unless otherwise stated, one or more
hydrogen atoms may optionally be replaced by other groups. For example, these
alkyl groups may be substituted by the halogen atoms fluorine. All the hydrogen
atoms of the alkenyl group may optionally also be replaced.
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\?65280880839(?' |ated to a benzene ring, preferably CT P2005/008734
enzrmdazol e, and these heterocycles, unless stat @

to t he contrary, may for exanple carry one or nore of

th f substltuents , d, Br, OH Ow, . ~
tﬁn-feger %é?]}% , NH2 'é:opti onal |y 1-1759-4kt

bstltu dphen tlon ubsti tuted
Tt G ny &f@?ﬁ% QBF@ %aﬂ?w {5 USHRart of ether groups)
Mdt%ran@i&f@ﬁ&%n@faxﬁ:ﬁ@ﬂ anlyyl gidopy r;ﬁthaz £ ¢ ‘éhﬂﬂ:ld‘éltbms,

rou%s w th carbon atons, for exa

srtbpymeyéwc @blﬂaytl onecirmie bendsyior emp@rfggmyi: propargyl,

Cy%@bgg%%yg?leéﬁaﬁogg?é#m\%ﬁl le e c#ggyﬁt@?r opyl

above- nentioned cycloalkyl gr oups may optionally al so

];:qd%ry one or SUb?t'tuenu%ﬁ&sf%?t?xer%ﬁg?gtag%i .. or more

Wcﬁﬁgéxﬁbiomsf iﬂd? opfienally 56 kalaceel, bydbther graalpsy For example, these

%@%ﬂé/ Igleg % @ulagélgmqv% égggﬁg'e‘%]ﬁ g}%lixydj_:@gen atoms of the

2 rRimahy WisSbe@Rpaicky! . particularly
prf%lf%g%r%ﬁl%/ rfagtcﬁ{/l or&etshy e, P(}O C3 al kyI
preferably -0-nethyl or -0-ethyl, -

TSR 6k BN ron o
%ﬂ:ﬂfﬁh%{fﬁﬂt $% ?ﬁrlgdm;mgcpmmgly @Imb:ﬁﬂ:ade, mﬂhss@jhemse :
b, PRI SmoR o B 38w SRS ER Sorcé S
oo, Date|GUPFOUOCr o, i ety B o
y@negpeggqu‘\r{- égrs eéwgt%ngzp—aﬁgﬁ p @,qayyé ~Cs-alkyl,
]gélr‘ﬁﬁﬁﬁ?&&ﬁ@ bly &GhPPGERE YO-0F- @yﬁkﬁhﬁmbw BlkeBhyl or

ove nment | oned cycloalken gr oups

+netiuyl +®@QHy-@O&7QdErﬁll@h@r@f€mﬁi¥ eOgubﬁWi prieAtashyi, or
@F&glenot es an oxygen atom linked by a doubl e bond.
I& &s of heterocycl oal kyl groups, unless otherwi se
stated in the deflnltlons 15 are 3- to 12-nenbered,
E}r:aegag{e%%f%etemagl groups w'? gg%rgpdto tsw% &ra%gn% ast replaced by one or
two nitrogen atoms include pyrrole, pyrazole, imidazole, triazole, _pyndlne,
pyrimidine, while each of the above-mentioned heteroaryl rings may optionally
also be anellated to a benzene ring, preferably benzimidazole, and these
heterocycles, unless stated to the contrary, may for example carry one or more of
the following substituents: F, Cl, Br, OH, OMe, methyi, ethyl, CN, CONH,,
NH, opticnally substituted phenyl, optionally substituted heteroaryl, preferably

opticnally substituted pyridyl.

Examples of cycloalky!l groups are cycloalky! groups with 3 - 12 carbon atoms, for
example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl, preferably cyclopropyl, cyclopentyl or cyclohexyl, while each of the
above-mentioned cycloalkyl groups may optionaily also carry one or more
substituents, for example: OH, NO3, CN, OMe, -OCHF?z, -OCF3, -NH> or
halogen, preferably fluorine or chlorine, Ci-Cio-alkyl, preferably Ci~Cs-alkyl,
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ﬁ’{]‘%fé ggl het er ocycl es, which may contain as
eroa ons nitrogen, oxygen or sul phur, for exa
tetrahydrofyran tetrahydrofuranone y- but yrol act one,

gbelﬁyr[ nila‘%/%lpg&ran di oxol ane, ﬁtrahydropyran 1-1759-ff¢

Iroxa rothlophene t hi ol"ane di t hi ol ane,
rrolin yrr i di ne yrapol i ne, pyrazoli dine
BeTR0 B e s PR B AR AIE Flesb I & B beb - imfer-alish

?ﬁéférgﬁl?' -0 meltFiJA-&-Bwi, Dﬁ@@!—f‘ eCCW)L@F@LeﬂEy], preferably
ri azi ne, tetrazine, norpholine, thionorpho

HQEemery! oX aE0fe; e thet ar A ONEL2. Sreriquialy pteémtd sulsitiggents of
[ di
B ERala] BrougR B¢ SOTON, RRERRLFor YLD Vel te

group may opt| onally carry substituents, for exan‘pl e

ef rab net h ehI or .
BrampieSe reipBla] PO ATF S ioalsd! sbhumd it ipyratbon sroms
whitHabe e tbasDbne dbrvible blogH! for e&ﬁmp@@ﬁi@@p’:@bbﬁyi cyclobutenyl,
cycl oal kyl groups, for exanple pinang, 2. 2-oct ane,

‘ZC?PCEIWM Riohsxeny] 95 ﬁﬁ?\‘?gﬂétenﬂx QFF&F’@? I%?YCIOPIOPEHYI

I 4 dggehedn
IRR SO RNE <Rl HORE Al BN CycRbalkeny!
FonpasIAyl qnﬁtm;liy eklaany| ongr erupere Sbsprusings.abl y
bi cycl oal kenyl or tricycl oal kenyl groups, if they
contain at | east one double bond, for exanple
'haPbdemmpean bxggql @snolinkspl byaldoublegsaidys are
optionally substituted spirocyclic C5-Cl12 al kyl
groups. WO 2 006/0 1 8220 PCT/ EP2005/ 008734
Boahpled 8EheteRASCRRIIN grdubs; udtedsy S8rebivise stied P definitions,

hal ogen generally denotes fluorine, chlorine, bromne
e 3‘é@lllﬁeme§¥bé¥  Seteratly ri greor TRcsRbsTRd cratERatRd o,

%ﬁg@ﬁwﬂé&(ﬁo@gﬁ@? RREY oY & tﬂiﬁ cas h@@ro’aﬁﬁﬂ% RrdfeBxygen or
enotes a ving group “suc for exanple
Fullpiowr, fier, exabpdd kerd hyerofiarany taafahydrdﬁu'enone, v-butyrolactone, a-
met hanesul phonyl , et hanesul phonyl

BYTRR BV BRe ivxRlang: fﬁ?&ﬁ%vrimﬂyrﬁnat @Pmmmeﬂwphene, thiolane,

éﬁ&gf)%%?{’ f))%r&% “pr él Sgkgé’ bﬁgzghng?%ggfoknom r or%ﬁ{1 )

' inditlezcdidine tetfravolex piperidinm @Imgause,ypstruntdme etrivons p@lberazme,

agxtnré, ?etrazme, morpholme, thiomorpholine, diazepan, oxazine, tetrahydro-

oxazinyl, isothiazole, pyrazolidine, preferably morpholine, pyrrolidine, piperidine
or piperazine, while the heterocyclic group may optionally carry substituents, for

example C;-Cs-alkyl, preferably methyl, ethyl or propyl.

Examples of polycycloalkyl groups are optionaily substituted, bi-, tri,-tetra- or
pentacyclic cycloalkyl groups, for example pinane, 2.2.2-octane, 2.2.1-heptane or
adamantane. Examples of polycycloalkenyl groups are optionally bridged and/or
substituted, 8-membered bi-, i1, ttetra- or pentacyclic cycloalkenyl groups,
preferably bicycloaikenyl or tricycloalkenyl groups, if they contain at least one
double bond, for example norbornene. Examples of spircalkyl groups are

optionally substituted spirocyclic Cs-Ci2 alkyl groups.

r]ii&TéEP2005f008734



10

15

20

ihed in WD 03/020722. The internedi ate
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described hereinafter, in the case of

LaRsAA ALOR:5ybst i tuted cycl ohexanes. 15 The _ )

ggnpod%ggﬁgggfggnula (1) Iisteghin Table 1, inter 1-1759-t
i a, are. obtained al o sly to the nethad o

3@&%@&%9&6&5@#& oty dlunsiRee GHIaR oggine gp iodige,

SfefedBiy®udtifd chibriolontiae b A808k Ay %réfhfh‘ﬁ%)ﬁ éhidrine.

position in the general fornul'a shown under Table 1

instead of the 20 corresponding groups R, R2, R3, R4

" _ 05/ ' _
A0 tavill et 2O WHER BTG R 08 Plargols flnorine,
shiorinRsbronNnk, iRdindi e thaRsuRfhoRlyl, R2bhamsfiponi3 R4
E’gﬁu%grbm&ha%es&lrphoylyﬁoerz-tglﬁeﬁggulplho@xyE p@bt%ra%l'y;' cﬁllo%nlél.

The intermediate compounds (II) and (III) may be prepared by methods known
from the literature, for example analogously to the methods of synthésis
described in WO 03/020722.

The intermediate compound (IIT) may be prepared by the methods described

hereinafter, in the case of trans-diamino-substituted cyclohexanes.

Tl:_te compounds df formuia () listed in Table 1, inter alia, are obtained

analogously to the method described hereinbefore.

The abbreviations X1, X2, X3, X4 and Xs used in Table 1 each denote alinkto a
position in the general formula shown under Table 1 instead of the

_corresponding groups R!, R?, R3, R* and LaRom.
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cuphoard. 5 65 kg product are obtaj ned preparation
of tlhe cor d 4:iHi NNH2 X0 0 OG8,4 15 V&ri ant
2A A sol utji on jof 145 (D. 494{ nol ) %inZL anol
235 HydFogénat &4, at 4§ar iHC™ t FeHyplr esefice off L2
pal ljadi umjion charc¢al (1Pp% . The ciatal yst ifs filtered

of f fand tihe filtrate islconcentrated by evjaporation.
128 g progugt 4 arg obta 20 Varjant—2825 ¢
dem’ne'ralis)gb tel are 8d to 5.(5:83kg (17.%rml) 3
Z%d 609;09 activat ed $ha' (i ndu$xy,i al - gr ade) .

en 2.05|kg (34.1]nol) etic acid a addethThe
suspension is stirfed foy 15 mnutes at 22-25C. 500 g

pal lladi umlon charcéal 25| (10% suspended iui 3 L
demlneral ijsed_waHej are pdded and [t kg, m xt ure ixs
ringed wijfth L deni nerpl i ged watler,. " The clo s of
23%he|reBctor are heatel tp and Ny ogenat at
thig tenperature until the drogen upt ake |stops. The
WD 2006/ 0|1 822 0 PCT/ EPR0O05/ 0087344 Boehrilngér
Frgethetlm—45—1—31759-++ FeactoR—d-tH-e-—-S
filtered ;1Magfilter cake is waskEd with 1g=CL"s
2£Oem nehallsed ter. R O\Xa | [ cH,
HC™ ™ CH,
NG %\ EH3 H’?kcﬂ,
241 H R A X, E:‘J
|
CH,
NG ? o X‘H
22 | H | R i Onx, -
o e e
- CH % oH, B
, O : (’)H3 X
243 H R X, :
HC™ e, N,CH:,
|
CH,
)(1\%/(;}-13 % ICH3 %
2 H i S H
44 R

The following examples of synthesis are to be construed as examples of the
procedure for further illustration of the invention without restricting it to their

5  content. The syntheses are illustrated in Diagrams (1) to (3).



Wwor20066dzabl i sation the filtrate is transferred | MOY/EP2005/008734
a reactor and the transporting vessel is rinsed with

5 L demi neralised water. The contents of the reactor
Bbéhringdredhgsthéien 50C. A mi xtured4af- 5.45 kg (68.2 nol) 1-1750-1ft
sodi um hydr OXI de solution (50% i ndust rial-grade) :

S0 . . ¥ pLatye I's

5] Z € suspension is
cooledto 20C and stirred for 1-1. 5 hours at this X _©
t enpgyithésts plale product is suction flltﬁered washed L
W th 30Ldemnerallsed wat er an t-4SC|nHN

t he vacuum dryi ng cupboard. 10 4. k pr duct 4 are

obt ai ned. Preparation of the di pydr di none

fragment 9 by: preparation of the amno acid este

6a-d 15 XOH abCd (c) CHB CH3sza X OCH3 O _
(r) CH3 CH3 CH3 CH3 6 The methyl ester 6a, ethyl §
ester 6b and 2-propyl ester 6c are prepared byl by 20
met hods known fromthe literature, for exanple
according to WO 03/020722 Al. The tent. -butyh ester
6d is prepared bytransesterl fication V\m Pz

@ty acetate_|i 1e+pr esence of perchl aci ePXJ.
o, 1994, 32985308 el Th 7

. Vofi037,
a 0 C|ds+rmy be osg 'mﬂheformof the bages or ~
as hydrd¥hl orides in kthe ' follow ng nucl eop@c
subsjitution reactiof® W 2006/ 018220
PCT/'EPZOOSlOf8734 2 l

Boed
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Raeboosngerzol ngel hei m -46- 1-1759-fft Pr epar at i onp@f/EP2005/008734
the amno acid amdes 6e,f x0 6 e f HEN X/HCH3 A
HCH3 NNCH3 6 5 The amino acid am de 6e is prepared
ByehtihgalIngélheh the nethyl est4y-6a with 40% 1-1750-fft
aqueous net hyl am ne sol ution at anbi ent tenperature. '
epared by am de
P o B e D L th a1 vef of d
excess of 2 nol ar di nethyl am ne soI ution in
tetrahydrofurani ftttPl c%resen
O (benz St r PEPEFATCH P B CRIFIPOUE. etramet hyl ur oni um 10
tetrafl uoroborate as coupling reagent. Preparation
of the conmpounds_ 7 x owo, O + CIP NxHCI 6 1556 T
7bCdef [CH

//CH3 H CH3 x 0-CH3 0-« (a( -
H CH3 \eH S, CH3 CH3 WD 2006/018@\
Gé?@goosuoomu oghrifiger l-ngelkei m
hﬁl Prepar3 |on of the nethyl ester
o
0 o

O 0

[N
ro

Variant 1A:

~ A suspension of 100 g (0.507 mol) 3-methoxy-4-nitrobenzoic acid 2, 163 g

(0.508 mol) O-(benzotriazol-1-yI}-N,N,N’,N’-tetramethyluronium
tetrafluorcborate and 192 ml. (1.1 mol) ethyldiisopropylamine in 1.2 L
dichloromethane is stirred for one hour at 25°C. 58 g (0.508 mol) 1-methyi-4-
aminopiperidine 1 are added to the solution formed and it is stirred for 16 hours
at 20°C. The soluticn is evaporated down to 600 mL and the organic phase is
washed five times with 80 mL 1 molar ammonia solution. The organic phase is
concentrated by evaporation and the residue is chromatographed with
dichloromethane / methanol / éonc. ammonia (15:1:0.1) through silica gel.
Product fractions are combined, the solvent is evaporated off and the product is

crystallised from ethyl acetate / methanol. 123 g product 3 are obtained.

Variant 1B:

4.00 kg (20.3 mol) 3-methoxy-4-nitrobenzoic acid 2 are placed in 54 L. toluene.
At normal pressure 16 1L toluene are distilled off. The mixture is cooled to 105°C
and 40 ml of dimethylformamide in 2 L toluene are added. At a jacket
temperature of 120°C, 2.90 kg (24.3 mol) thionyl chloride are allowed to flow in
within 30 min. and the mixture is rinsed with 4 L toluene. The reaction mixture
is stirred for 1 hour at reflux temperature. Then 12 1. toluene are distilled off
under normal pressure. The contents of the reactor are cooled. A solution of 2.55
kg (22.3 mol) 1-methyi-4-aminopiperidine 1 in 2 L toluene and 2.46 kg (24.3
mol) triethylamine in 2 L toluene is allowed to flow in at 55 - 65°C. The mixture
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wosampensizon of 457 g (2.06 nol) of the ami no aci CT/EP2005/008734
nmet hyl ester 6a and 693 g (8.25 nol) powdered sodi um

hydrogen carbonate in 10 L cycl ohexane is stirred 5
Boehrihgarilngélhsinat anbi ent tenpetdature. 440 g (2. 27 1-1759-fft
mol) 2,4-dichloro-5 nitropyrimdine 5 and 1.5 L

HELAGHANE 12 ftudtld %@%@?&Hﬁomm&ﬁ fof 13Hduic! 86/1f Qhrter are

ays at anbient tenperature he reaction 1s

ilih}WQbeCEﬂO‘Byn AR @t 3l5n4Qﬁ’lCdé{08tkg (304 mpd beans. angrochloric acid
| Cﬁf&xte \r%@t hﬁgﬁn&% é%: % tl‘gxué L wWatkr. ‘Xt 35 - %} C 2 phases

oro ane are € SUSpEnsi on.
iﬂeefomidd.t Thea olﬁan’&Sﬁh@enﬂgcm‘amm cffidph ftecagueeud @hase containing

sion iS su n filtered and the, i r gani _
HEREREOR g RebLe i tasioR Tk ASed vt 4 G v dnder reduced
ﬁa:esﬁrbldat 2 &l Wale$ aﬁs/@nﬁgnﬁ eff AG6PCt 2.85. @bdtﬁ@ wﬁﬂﬁ)" sodlum
uce Iess an e Su nsion O ai ned
%53@? gideFoiutin @5&%@ 1S@H0rﬂ@datp|f§man@ éhecwmngqgoﬁﬁﬂl}n%at 40°C.
Rl Hnsel Gv% POSveHrTIM %ﬂﬂmﬂégm pERSiod %Bmécﬁfb ool 19 22°C

suction filtered and the filter cake Is was
oyt bames fors30 The: gribuempezawre. ctheatuspOBiomi lsmlcuha filtered and

%‘*ﬁi&'}‘ gfcé( 'isnwga %ﬁ{ Qpllg%%ge%r ?Eue p?%cﬁu tis Mét ?6‘9(; 1 the

ta Ined aS a oun

Woapm deian ahpigcmrdl §. 65d<g ﬂmesimeafmﬂntaﬁum ng the
reaction of the amno acid amde 7e ,f a fairly
pol ar solvent such as e.g. ethyl acetate or 20

di chl or QMeblapnsiron dHifedokipduliBive SOl UbI 1T Ly,
Preparati on of conpound 8 ~- Noy oX NO CAN N Cl

AN N 7 84 25 A freshly prepared sus SI on of 560

n
g (1. |) [7a and 185 g Raney ni ckel ¥ n
acet i T S ARt ogenat ed at 75 75 C. A
of hydrogem hag
12y
iy
o O

Variant 2A

A solution of 145 g (0.494 mol) 3 in 2 L. methanol is hydrogenated at 4 bar in
the presence of 2 g palladium on charcoal (10%). The catalyst is filtered off and
the filtrate is concentrated by evaporation. 128 g product 4 are obtained. |

16
I

Variant 2B

25 L demineralised water are added to 5.00 kg (17.0 mol) 3 and 600 g activated
charcoal (industrial-grade). Then 2.05 kg (34.1 mol) acetic acid are added. The
suspension is stirred for 15 minutes at 22-25°C., 500 g palladium on charcoal
(10%) suspended in 3 L. demineralised water are added and the mixture is rinsed
with 2 L demineralised water. The contents of the reactor are heated to 40°C
and hydrogenated at this temperature until the hydrogen uptake stops. The
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WD 20a614228220 PCT/ EP2005/ 008734 Boehri nger PCT/EP2005/008734
I ngel heim -48- 1-1759-fft ended the catalyst is

filtered off and the hydrogenation solution is

Bodpinger ddgelbesm under reduced-@sessure. 4 L of 1-1759-fft
dem neralised water and 4 L ethyl acetate are added

feQctifie nif&ire UehiltreR 2881 thé Giftef cmé £ Ry 804 ¥iiS16 PQemineralised

product is formed between the phases. The aqueous
PhigSe is separated off. 2 L ethyl acetate are 5 added

8 odfiafsHiRh P AARS. RYrad:REcB BERE S80Sy kB fpltborcing

whasdl kerindddwithvialelemintialiseatiwhtor. Thheonteaits aihdhie @8ictor are

BRI G B o 5 il S e goturion

Glota 1ﬁﬂﬂstn$[lg-ﬂ'd¢i%) fanammem;ﬁemgém@atda ﬁ@@ddddme%bﬁme is

sodi um chl ori de sol utio The organic, hase
TR L 19 minges & AnSPHe The ssseﬁnglqsf is §opleddp 20°Granstirred
foegLp gqlc%r@ LEthi® Ridhgfhre WPhE Brb&u&%?&éhgﬁlc%etrgd t»@%hgd with

noi st product A. The conbi ned crude

30 & dnngimgralisad iwater, hd dreedandt° Gin ﬂxcfvaqnumedm’mmard
T S red clear and the filter is
r'?%s 33?\%5{1%9{3%; r}iﬂaé’tteﬁanol . 550 nlL 15 deni nerali sed

water are added to the solution at reflux
cool and stirred

eratu The xture is.left t
érﬁ ocﬂfe eé&‘éﬁhi’@ﬁ‘@ﬂ%@?ﬁ? &d for 3 hours
at O 5C. The precipitate is suction filtered and
washed with dem neralised water/methanol (1:1) and
t hen wi *h nrepdnsioalof shejaminceacidEsterganduct is dri ed
at 50C in the vacuum dryi ng cupboard. 266 g product
8 are obtajned as a solid. 20 Preparation of conpound

99X NOCO"k NCl-( N6 6 _
He § a b c - d
é " CH, CH,
X o—cH, O\ _o—< o—écm
| - CH, CH, CH,

6

The methyl ester 6a, ethyl ester 6b and 2-propyl ester 6¢ are prepared by by
methods known from the literature, for example according to WO 03/020722
Al. The tert.-butyl ester 6d is prepared by transesterification with tert. butyl
acetate in the presence of perchloric acid (J. Med. Chem., Vol 37, No 20, 1994,
3294-3302).

The amino acids may be used in the form of the bases or as hydrochlorides in the

following nucleophilic substitution reaction.
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WoRoodedfh g (0.95 nol) sodium hydride (60 % PCT/EP2005/008734
di spersion in mneral oil) are added batchwise to a

solution of 264 g (0.94 nol) of 8 and 161 g (1.13

Badhringet deihdiedi de in 2 L di maghyl acetam de at 4-10C 1-1759-ff
wi thin one hour. The cooling bath is renoved and the

m xture_ i s,.allowed t.o cone up .t.o 2Q0C within 2 hours.

"G e Vb Fbaranes s e Rt heides S e 01 nger

I ngel hei m -49- 1-1759-fft cooled to 10C and a

further 0.38 g (9.5 mml) sodi ym hydri de are added.
The m xture &S sgi rred for 4 hpurs at 10-15C. 100 nL

et hyl acetate 1 kg ice %r‘e ad®led to tHe reaction
solution. The pesulting suspensi-en—i-s—di-uted—wth 3
L dem neral Nsed™water. The su‘spenshon is sgirred for
2 hours, thelprecipitate i§C5 suction filtered and
the filter @ i s washed W th|demneralidtd water.
The produc s dried at 50C ip thecwacuumemyi ng
cupboard. 273 g of product 9 are obtained as
colourless crygtals. Preparation of the Conpound of

Exanpl e No. 46 by reacting 4 with 90 10 I~-MNo ON
NH, + CLINNHJINN v o ~0 4 9 A suspension of 201

. I 241 gt i phonj i d--hydr at 2 .
o ol B AT 5 A B 20
@“/Haghydmsrklnpgi?ﬂs??iﬂeﬁ?mtﬁ: aefrhbicad ten;liﬂﬁatﬂge.fs ol v g nt
e distil.led .qff .. The mixture i ef | uxed _f or , ,
GADIN0 348 2Fmide SFis PIEPRTAC DY pimiie{oEmanpa of difcfieepRpino acid
vhtl 2 ve@bldSRcv @it 2hRI4H dtrddth@fimine soluton in tetrahydrofuran in
the presence of O-(benzotriazol-1-y)-N,N,IN’,N’-tetramethyluronium

— i)

tetrafluoroborate as coupling reagent.

. Préparaﬁon of the compounds 7

2 ] z
z a b c d e f
CH, CH, H CH,
x 0 / /
o—cH, 9\ o o CH, N N
CH, ° ‘cn, CH, CcH, CH,



ofd 2008fot €202 hours heating at reflux tenperature aCT/EP2005/008734

further 280 nL solvent are distilled off. The
m xture is cooled to 100C and | L dem neralised water

®oehribfeIn@elheim et hyl acet at e -a#7- added to the 1-1759-fft

reaction solution. The organi c phase is 20 separated
off and th S j |, washed with 0.5 L
et hyl acetgf%%ﬁ%?iﬁ oﬁ&%ﬁgﬁh 1r%\qrrgtlt ne and 0.5 L ethyl
acetate are added to the acidic aqueous phase. The

 Potnpt 857 sg2 R AEE aming FH ol SR baand 693 ¢

Thesages QuwdebabsodismSiopRoséechrbbhang 10ME cyabﬁagfune is stirred
phase is washed three tinmes with in each_case L of

5 i°fnb5r Hiutgs Aedubion t@@aﬁm 40 g8 @aﬁ@&r%&edlch oro-5-

r I
SOl 2L oplatuic M BN e o
ardaes at sntbizod t ps@@m Thegeagtions is cmgdgopadoblu EPIaC eln order to

P T TN

ad@eﬂltﬁ the&udp&fﬁﬁfsﬂarv eﬂt&r;thg aEdh?oei ¢33 50¢ aisghesiud sulphate the

tenperatuyre o . .0 . . . .
10 HEPRRHORA IO FIE8d € inkygRRic e Chfsdbuashed sgain with

UG oA cPkh R Tlf!:@u%@xs%%%éﬁﬁbd‘ @bwi €o BOUES uilibreduced

cooling to anbi ent t enperature suspension i s
prisprrsndghe su@%mommdsﬁ:r%eﬂh?hp sektentiaalowsd to cool

FIOFHY B84 pet PR on A G TP oML sl ticrea

and| t}meﬁlugd cakerig wakiut@ﬁmh hwclohﬁmep ddet prodist iddried at40°C in

0C in vacuu dr yi cuph d. of, .
15 el e h R f s BIRTX,S OGER) A Sppinadat a dark
@&ldvh@ohcanhydr at e (1). 10 Crystallisation: 46.5 g of
the crystalline anhydrate (1) described above are
di ssolved in 310 nL of 1-propanol and filtered

tR@bounReHT Mol RphedBAl RN 6QkisaNEhBAO0DWring the reacton

demneral ised water are added. The solution is left
phtheguninpacithpmise 7a.f atféwbd?cﬂlﬂlﬁfé"eﬂé satieas e4. othybesetate or

20  BRGUGERRLIENESE AldetE rAPHRA soll¥fifyesul 11 ng

-‘

e Preparation of compound 8

O

z

SCe . oor
o

5]

25

A freshly prepared suspension of 560 g (1.63 mol) 7a and 185 g Raney nickel in
2.8 L acetic acid is hydrogenated at 75 °C. After the uptake of hydrogen has
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wospeedigaroi S stirred for 3 hours at 0-10C. |t i S PCI/EP2005/008734
suction filtered and washed with cold 1-propanol/

dem neral i sed water (1:2) and dem neralised water.
Bbehripgaadngtthesn dri ed at 50C i-m& he vacuum dryi ng 1-1759-ff¢
cupboard. 40.5 g crystalline conpound of Exanple No.

Abde ﬁlﬁ%&ﬂ?ﬁ%ﬂ fiRSrelinNgT FRD ey (ﬁ%@ena@ﬁnTﬁ?u&f#ggevggomted

product of the reaction described above nay a

doyntuder sedncedinressurs; 4ok of emingralisad watsr and dhly dtiull acetate

- . ' . . si s, of
iegkaRE ERAEE N BECHIAE Sl Hnrain ¥ BRSRL % formed
Betswephahe phadds. TR84AqGeyust flese 35 shipagatedno) AIPri:ﬂ;}ﬂ&cgt}lﬂe are
1 2 PCT/ EP2005/ 008734 Boehri N I -91- . .
A4GeA. PeroTEAaE DRI 49 g prepBERE! SR GEion Rfiered. T precipitare
13 suiferitiedH-600HnNV@emibtrdlised Wat€, ¥drred RorN HohBdt arABiehit
te%pe?at%r(l:\! s}{1c¥iol1;|0 filtered and washed with demineralised water. 110 g of

moist product A are obtained.

The filtrate is washed three times with sodium chioride solution. The organic
phase is concentrated by evaporation. 380 g of a reddish-brown residue B are
obtained, which is combined with the moist product A. The combined crude
products A and B are dissolved in 1.5 L ethanol at reflux temperature. The
solution is filtered clear and the filter is rinsed with 150 ml. ethanol. 550 mL
demineralised water are added to the solution at reflux temperature. The mixture
1s left to cool and stirred for 16 hours at ambient températu.re and for 3 hours at
0-5°C. The precipitate is suction filtered and washed with demineraiised
water/methanol (1:1) and then with demineralised water. The product is dried at

50°C in the vacuum drying cupboard. 266 g product 8 are obtained as a solid.

Pre;iarat'zon of compound 9

S A
JCC o X
O O

8 9

38 g (0.95 mol) sodium hydride (60 % dispersion in mineral oil) are added
batchwise to a solution of 264 g (0.94 mol) of 8 and 161 g (1.13 mol) methyl
iodide in 2 L dimethylacetamide at 4-10°C within ore hour. The cooling bath is

removed and the mixture is allowed to come up to 20°C within 2 hours. It is
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W8 2068/81828 X RFINN O NHz 1510 16 R 17 R X X 8cT/EP2005/008734
CdHB p RNCHaHI\ NO 17 N~/ NN .110 HWO

2006/ 018220 PCT/ EP2005/ 008734 Boehri nger 1 ngel heim

Bo"é%nrﬂg iimfldily, Preparation ofigll HO A HO HO ~ 1-1759-fft
TLVII =i d - NHz NllOON 00 102 11 5 260g (1.32

Cfogdl_t %EF’EQ 8 %% @g aCI 1:8{ %e arcl, added. The

mixture is stirred for 4 hours at 10-15°C. 100 mL ethyl acetate and 1 kg ice are
added to the reaction soluticn. The resulting suspension is diluted with 3 L
demineralised water. The suspension is stirred for 2 hours, the precipitate is
suction filtered and the filter cake is washed with demineralised water. The
product is dried at 50°C in the vacuum drying cupboard. 273 g of product 9 are

obtained as colourless crystals.

Preparation of the Compound of Example No. 46 by reacting 4 with 9: 7

~y | ~
o - e e
A2 ' é ~C " é

I
iw

A suspension of 201 g (1.06 mol) para-toluenesulphonic acid—hydréte, 209 g
(706 mmol) 9 and 183 g (695 mmol) 4 in 800 mL 2-methyl-4-pentanol is
refluxed. 100 mL solvent are distilled off. The mixture is refhuxed for 3 hours,
200 mL of 2-methyl-4-pentanol are added and 120 mL of solvent are distilled
off. After 2 hours heating at reflux temperature a further 280 mL solvent are
distilled off. The mixture is cooled to 100°C and 1 L demineralised water and
then 0.5 L ethyi acetate are added to the reaction solution. The organic phase is
separated off and the aqueous phase is again washed with 0.5 L ethyi acetate. 1.5
L dichloromethane and 0.5 L ethyl acetate are added to the acidic aqueous
phase. The pH value of the aqueous phase is adjusted to pH 9.2 with 260 mL of
6 normal sodium hydroxide solution. The aguecus phase is separated off and the
organic phase is washed three times with in each case 1 L of 1 normal agueous
sodium hydrogen carbonate solution. The organic phase is dried over sodium
sulphate, filtered and the soivent is evaporated down under reduced pressure.

406 g of crude product are obtained.
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a20ds/ietagene are distilled off. 5 nbL PCT/EP2005/008734
di met hyl formam de are added to the residue and 123

mL (1.7 nol) thionyl chloride are added dropw se

Boehsahger Thigeihefraacti on sol uti o60s refluxed for 2 1-1756-fft
hours. The solvent is concentrat ed by evaporation

qfﬂertsua@ gr&ﬁi&wdﬁy@we& at 9 abGEHCaY o egrg,r%kgtﬁre of 50-

residue 1Is dlssolve 00 nL tetrah of ur an

éﬁ?;C &l édofomehyi-gert: t‘@uﬁ'lﬁh@p@n gidded.oFhe po2gue is @Bculated at

130 ahyaRRed BB WA ARTe Walleck Boberopppe. The

gaspleasiahds stired fam3. 5dmurhat 05RE dreimhermtcipiatesis suction filtered.

o Bl gake R Bt gttt Wit Ty hgrir e dubvlid e i

aﬂd egethfbe ritaaylpited! The prodiedtivariéd bt s0€d in sk m&hﬁﬂdmng
5 with dem neralised water. The soI idis dried

%@W t B0 giof corsslling cainpoalagl@ﬁ xangiR npodoAEY obtained as the
@oduct 11 are obtained. TLC (nethyl ene

chI ori dee ethanol = 9:1) Re = 0.47 Preparation of 13

20 HO~ 0 laNHN-;0HN i001~-00 13 1 g of

i.nel ..o ered ruthenium(lIl)-chloride hydrate are
?&?@%‘X‘P%%ﬁsg (0.63 nol)1l and 234g

N- et hyl rmrpholine N-oxide in 1.8 L acetonitrile and

8P OF el BRI (5 ener A0 BPPVEq TES10 mL of

V%rfbg@mldnaeﬂte&@&%!eaarm@m&r& % Adaed BSTOUE 288G 20NBT.
06/ 0 822 0 PCT/ EP2005/ 008734 Boehri nger

Argenarakived-waer grejadsipd flihe @l}gpmg ilefh1Q goelgelamebient
r o
R Ral SRR LA PUCLAT AN 00F 1R i
shapeusian iy oBrédh errfehcursca!IIOal 0% Inisrsuction filtered and washed with
cold l—prOpanol/ demineralised water (1:2) and demineralised water. The
product is dried at 50°C in the vacuum drying cupboard. 40.5 g crystalline

compound of Example No. 46 are obtained as the monohydrate.

The crude product of the reaction described above may also be crystallised

directly as the crystalline monohydrate from 1-propanol/demineralised water.

Synthesis of the compounds of Example No. 27, Example No. 110 and Example
No. 234 (synthesis diagram 2)




Y 850601629 (91% of theory) product 12 are obtain
TLC (nethyl ene chloride/ethanol = 9:1) Rf = 0.64
Preparation of 14a o + HI1 / N\ NHI / V ON
Blanddedd@osihlid® 1649 (0.51 nolg; 1 (90%, 80.1 niL
(0.65 mol) cis-2,6-di nethyl norpholine 12 10 and 60g
sodi um acetate in 1.4 tetrahydrofuran are refl uxed
for 1 hour. The mixtuffe is cooled to 20C and 120g
(0. 57 T di um t HoHC bor ohydr i deSgnthesigqdan 2
bat chwi s such*a way the tenperature is kept
WNH,22C. The Wre is stirred for 16
hours at 20C. The solvent&s Q@oncentrated by
evaporatioqunderireduced pressure. The residue is

di ssolved in 2 no#nmal 15 hydrochloric acid. 10g
activated charcoal are added to the solution and it

is sucth terged. 300 ni diisopropyl et her and

t hen ammoni | utli on_are.added to the filtrate
until the aqireo p B is alkaline. The mxture is
stirred for one  hod_#ngd+#he suspension is cooled to

5C. The suspensigqp isisugtion filtered and the solid
i s washed with demind?al Psed water. The crude pr oduct
is crystallised 2p from 1.2 L isopropanol. The
suction filtered grystalline product is dried at 50C
in tdhe circulating air dryer. 84g (43% of theory)

co und IAs e tained. TLC (nmethyl ene
cﬁiglfdeugta gl =

9: Rf = 0.45 Preparation of 14
R Ne
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l,.~~NH + N HNo O12b 13 14b i0 0 WD
%’830%3,0@?@558 PCT/ EP2005/ 008734 Boehri nger | ngel heilfit /B 2005/008734

-54- 1-1759-fft A suspension of 65.3g (223 mol)

: gjgnnl) nor phol i nes;12 and 0.4 nl _
ﬁééﬁnE%%EP% nlc acid in 600 nﬁs ol uene is refl uxed 117591k
# in the fe separator until total enanine

achleved The solvent is distilled off

under reduced pressure to | eave a residual volune of
100 nmL. The residue is 5 dissolved with 400 nL

et hanol at 80C and jtooled to O to 5C wa
t enpéifa e 10. 1go borohyri de are §
batchmﬁ. and the m Hs then stirredrTo
hours at 208 |ce is d to the solution and
adjusted to pH =8 to 9 by the addition of
seniconcaptrated hydrgchl oric acid. The sol vents”
concentrated by evaporation under reduced preéssur
The residue is 10 suspended in nethyl ene chloride and
chronatograghed on silica gel wth a solvent mxture

8905 vek By Pedle SuRr Siogred-airehitaerisarichg 41 Rigcad i 25 Lgoluene.
0 I

o R

wisidne dindrl 28cmlotls 7 mib ahmnmchlhzide aernaidedrdropwibe tbiﬁte@o. The

- hyl hl de/. |/ ia =.19:1:0.25 =
ARG SG0R N RN THE AR e ohredt T pricenated By
exa@pfutajmi Wing ﬂifeierdmgn @uporas?smm&e@ﬁicddrpr%&éﬁégt’rh% residue is

an N per a I OX
ﬁ@?ﬂg @cﬁﬁ% PF"’rPei"Pé/ Pé%?%ﬁhiswﬂ%@ Hsusbsatiey of
sotd Qvssl i) %Qs@amhﬁfc&eloﬁéﬁéﬂdﬁjkﬁ 18§ DQEralfofuran and

1.38 L ofa 30% potéssium carbonate solution, so that the temperature is

ar

0
e

maintained between 5° and 13°C. The mixture is stirred for 1 hour at 20°C and
5 L demineralised water are added. The precipitate is suction filtéred and washed
with demineralised water. The solid is dried at 70°C in the circulaﬁng air dryer.
380g (98% of theory) product 11 are obtained.

TLC (methylene chloride/ethanol = 9:1) Ry = 0.47

Preparation of 13

1 g of finely powdered ruthenium(III)-chloride hydrate are added to 185g (0.63
mol) 11 and 234g N-methylmorpholine-N-oxide in 1.8 L acetonitrile and the
mixture is refluxed for I hour. Under reduced pressure 1.6 L acetonitrile are

evaporated off, 1.5 L. demineralised water are added to the residue and the
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wospessiaapoi s suction filtered and the solid is PCT/EP2005/008734
dried. 24g (27% of theory) conpound are obtained as

t he hydrochloride. 20 TLC (nethyl ene

Biningte fegdiagial / anmoni a = 19-530. 25) Rf = 0.12 1-1759-f
Preparation of jc oVN V-~-N+ lamN lac 13 i(r)

NPT TR ATy ool it P i Wabined with
Ivientyawfabangphtahscd wakat. Iietsolid dndried et 70¥C ixduk ¢ipruiding air

I r LOX. 76 nL water
g&é seéé%r( ? gf}lg ?’F;gg})%ﬁ%a‘e‘& %r%eé)(tggggsure 900 nL
Tm&nemateelee:hkpmwthdnolfi Sar)dR¢+hed.pdsi due is
suspended in 1.2 L ethanol. 30 15g sodi um bor ohydri de
are added batchwi se to this suspension at a.

PRPRAI RINEIA0 2006/ 018220 PCT/ EP2005/ 008734

Boehri nger Ingei heim-55- 1-1759-fft of 15 to 25C
wi thin one hour. The mi xture is stirred for 3 hours
at 20C gnd ang [ 49 sodi um borohyd;ﬁf are added.
The nmoxtwresi s gd for 16 hours .

Ung
redu ressure gt hanot—dr e evap'g@g (o] 2
X y® cycl ohexane are @ N“O

The m xture is cool ed .v € and the 5 suspension
sucti oA iltered. ™e Tesidue is dissolved 449 1 _© o
normal hydrochloric acid. 5g activated charcoal are
added ‘and the m xture is suction filtered. 400 niL

Ié’cfgt (0. ?P%z a}_% 'a?fé'%s heg. 13hE (@dé%e&oi) %heﬁ-ﬁiﬂlétp?fu%%%hne 12

I § made anmoni a SO
amb6@8<tcbumcemg npﬂe&:l_mtrahﬁinoﬁusmam oofluzed tfer bdomndlhe

R cd; g\émoggdi[ggdﬁ? zﬁnd ?Egg Y@%? rmol}-hgdxhlens{rga%%toxyborohydnde are

ref
added batchvwse in such a way that the temperature is kept between 18° and

-

22°C. The mixture is stirred for 16 hours at 20°C, The solvent is concentrated
by evaporation under reduced pressure. The residue is dissolved in 2 normal
hydrochioric acid. 10g activated charcoal are added to the solution and it is
suction filtered. 300 mL diisopropyiether and then ammonia Solution- are added
to the filtrate until the aqueous phase is alkaline. The mixture is stirred for one
hour and the suspension is cooled to 5°C. The suspension is suction filtered and
the solid is washed with demineralised water. The crude product is crystallised
from 1.2 L isopropanol. The suction filtered crystalline product is dried at 50°C
in the circulating air dryer. 84g (43% of theory) compound 144 are obtained.
TLC (methylene chloride/ethanol = 9:1) Re= 0.45

Preparaton of 14b

OL . Om \O\N x HC!



%&%M@%hyl ether. It is cooled, the solid is PCT/EP2005/008734
suction filtered and washed with tert.

but yl met hyl ether. After drying in the C|rcul ating air

HoMginat 1 dap (46% of theqrgy. product 14c i's 1-1759-
obt al%%d C]( net hyl ene chl ori de/ et hanol 9:1) Re = ffe

S FRFRITLPES 328 P 35 4, (AR bt 128

@\gi L hethdengphahiedeidtin D flietdi@sel ¢efiwled usidg the water
Raney ni ckel at a te erature of 20C and a hydro

yPaEuor Bogk o Eorastion is pchieved. | tlag eqlvistis gwaﬂed off
ﬁﬁkfexsrehﬁéécp&elss%ue %9 T&%% raafteﬁeuwvozsff@ r&n@bl A0, tm@ %mdue is

reduced pressure. The residue is dissolved in

5  diswpveshaibl 408halnethienal| 4t 807 Geansh cadied il td BHC. o‘lst thls
1% Bt @8 9bY f?s%ﬂl@%f &6Ware a%l%e%ta?ghtvhge Aegad ﬁa&mze is

obtain a vol recr pl 'S sucti
thiehtsareed @56 1anhdurash2efCulcst 134d]ﬁiemﬂ10dhmsﬂlﬂmt1&hlmddt is adjusted to

t |.and 3
R8T Buip Oy M A REOR BF Sepie R otrarefl Svdraablosis s T solveats
dreeoatémdall ibyEvaporatibi inded 2edude8 e @lurd, MERY dkidue is
product 15, are obtained. TLC (nethyl ene

10 appeRdbinomsiiinechiorige ﬁédchm@@omméwml with a

BRI 2

1%6:0.25)0 Fis thg c§ campuiund HRLOf (n23lyie8d chlomde/ethantl/ammonia
1—33@[?6@5‘? erq-e délfi]zig %ld%ddlgltycﬁg{l?lcéétg&ng the trans compound
[TLC (methylene chloride/ethanol/ammonia = 19:1:0.25) Ry = 0.12] are

15 combined and concentrated by evaporation. The residue is suspended in 350 mL

methanol at boiling temperature. At approx. 50°C, 2 molar equivalents of
trimethylchlorosilane are added followed by 500 mL tert.-butylmethylether. The
suspension is suction filtered and the solid is dried. '
24g (27% of theory) compound 14b are obtained as the hydrochioride.

20 TLC (methylene chloride/ethanol/ammonia = 19:1:0.25) Rr = 0.12

Preparation of 14¢

25
112g (383 mmol) 13, 108g (770 mmol) N-{cyclopropylmethyl)piperazine 12¢
and 4.5 mi. methanesulphonic acid in toluene are refluxed for 3 hours using the
water separator (approx. 76 mL water are separated off). Under reduced pressure
900 mL toluene are evaporated off and the residue is suspended in 1.2 L ethanol.

30  15g sodium borohydride are added batchwise to this suspension at.a temperature
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wat edoslossyydr ogenated in the presence of 5g pal | ad¢iVEP2005/008734
on charcoal (10% at a tenperature of 20C and a

hydr ogen pressure of 50psi. The catalyst is filtered

Bhbhriaget Inpelbkitht rate i s sl owyssadjusted to pH 11 by 1-1759-ft
the addition of 1 normal sodium hydroxide sol ution.

A g :

Pr I BE T Withih SpS A T dhichumd e Bl 665 o APC and

deothee Aglsodeuh hatdrydritetaze added.ifhe mittnee \sastineach for 16 hours at
board.17.5 bt .

AP R R a bR ssr PG Ty edobPard SvapPBied pff. 3 1 pusiied

Natﬁi)an@ﬁ?ggﬂ Sydloﬂé;@ncﬁreﬁa@dﬁd,ltlllm mdfrurelis @@oled 44 5°C and the

mrol ) in.

E‘F%PEPWQPF%FW&}H SR%F Wéﬁ @dLTL $sQiveddn gy gl diygrochloric

hci€I52a06var8d Qﬁﬁcoéﬂt ar@ adﬁ@&ﬁﬁ&%&' infixire #0éncRiBd ftered, 400 mL
hydrogen pressure of The catalyst is filtered

st--pgyhpethylsgharare aﬁé&) tcsﬂw@pr@tmr@ij 1td@mad@@leaime with
R sBRERSL TGS cBORTY 4-Pe OB BA i Bbn HiEred and

e residue a sron’i's cool
#@shethwithrdepiipetadised ivaterudhie aaszdiué isecfidxarhoh 460G hddtert.-

Biba R1eAGeCnt RGPl She sy » Gk pldimdird Respegywicn -

pugdiuethylckBer. Afedhtdiyingdn tBS citb@ati taﬁwﬁ&eatsﬁso"%3g (46% of

chl ori de/ et hanol / atfmpnia = 9:1:0.1 =
sosvoarsaet Hersmbiansioos734  Boehr | nger |ngel heim

E 17 corresponds to
TR chebtaey SjonBemtnie| Lonygh ragi

Preparation of 153

N . NH,

A solution of 108.5g (277 mmol) 14g in 900 mL acetic acid is hydrogenated in
the presence of 10g Raney nickel at a temperature of 20°C and a hydrogen
pressure of 50psi. The catalyst is fiitered off and the solution is concentrated by
evaporation under reduced pressure. The residue is dissolved in 500 mL
1sopropanoci and made alkaline by the addition of ammonia schaton. Sufficient
ice water is added to obtain a volume of 1.5 1. The precibitate is suction filtered
and washed with 400 mL demineralised water, 160 mL isopropanct and 300 mL
tert.-butylmethylether. The solid is dried at 50°C in the circulating air dryer. 92g
(92% of theory) product 1583 are obtained.

TLC (methylene chloride/ethanol = 9:1) Re= 0.25
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' = v -- N1/ Ncr~x 152 ~O 16 17a A sol uti
Yo 6’5]; J(8859

mmol ) 15fi, 16.5g (61.4 nmol) 1 rF%PT’EPZOWOOS"“

15.99 (83.6 5 nmol ) para-t ol uenesul phonic acid

%?ﬂgﬁ%oh §é89 2-net hyl -4-pept anol is refluxed 1-1750-ff

le a total of nm. sol vent are
istilled f over the entire period. The residue is
ERargpn, nd the solidified oil is dissolved in

300 nL dem neralised water. The aqueous phase is
washed three tines with ethyl acetate. 400 nL et hyl

acet are added tQHbFe aqueous p and sufficient
10 s d| drOX|de solution is added o|ve a pH =
11 to hani ¢ phase is was

dem neral ARl The organic phase

sodi um sul phatie, f; m‘S and the sol vent i sH
evaporated of f unde ced pressure. The resi

is dissolveg in 82 gL @ net hyl acet ami de afg sl ow

added dropw se to a sol ution of 60 nL conc. anmofii a

in 1.4 L dem neralised water 15 with thorough

stirring. The mxture is stirred for 4 hours at 20C,
ﬁfﬁellpiﬂex:d)fp 2Bat(B7.5 mnmir ifh hyﬁtddlmr'até iarﬁl)omjwniﬂetathsed

I d wat t
FAE b PlroB R BT 07 R St s heBei bodBtioab  0%) ata
&m‘bdmnuhe/ df ogtdantil aﬂkﬁ&og&@pﬁ&s&%@lﬁg 521Me|c§ml st is filtered off
c{,ﬁq d. The ba1 se thus obt ai ned .nma e crystallised
i Sovy Ay eaed FyBFoT Hildi @e additign of haormal sodium

Hiﬂﬁ@ﬁ‘ﬁi@ IS8R, IR éMst‘n:ﬁéh 1sr§tﬁred)for 20RI at (?‘Q?: 3 spyction filtered

(decorrp03| tion, 10 Kfmn). Preparation

nchhesobdrewashed Wethdiﬂm@gxz@sgd wasernpfier Noying i) the Wéc@um

%%ﬁ&f&ﬁ%@%ﬂ%‘a‘@%&#ﬁn@ 1o

Preparation of 15¢

D\l | : N
O, — O

A solution of 72.5g (174 mmol) 14¢ in 700 mL methanol and 145 mlL
dimethylformamide is hydrogenated in the presence of 10g Raney nickel at a
temperature of 20°C and a hydrogen pressure of 50psi. The catalyst is filtered off
and the methancl is evaporated down under reduced pressure. 500 mL
demineralised water are added to the residue and the suspension is cooled to
5°C. The precipitate is suction filtered and washed with demineralised water.
After drving in the arcu]atmg air dryer at 60°C, 60.5g (90% of theory) product
13¢ is obtained.

TLC (methylene chloride/ethanol/ammonia = 9:1:0.1) R = 0.58
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Boebosdergezzol ngei heim -58- 1-1759-fft A sol uti on opCT/EP2005/008734

16.29 (48.6 mmol ) 1Ste, 14.5g (54 mmol) , 16 and 13g
(68.3 mmol ) para-tol uenesul phonic acid hydrate in

BaRhfihger Bigeeim4- pent anol and- 2p-nlL 1-1759-ff

N- et hyl pyrrolidinone is refluxed. Wthin one hour

depﬁﬂ?’?&*’%éi“ﬁﬁ?@?gk B, CanporEofErampls No 239

ref xed for 5 5 hours. It is left to cool to 80C
and mL met hanol and 124g tr| met hylJs chloride

ar : At 60C, 40 aceto |1 vved to
flow i usﬁe efTuxed an /,;[:i/
30C. The ptedipitate |s;;’~uct|on filtered and

with acetgne /[ nEthanol S85 15) and acetone. At €r
drying imt he® vacuum dr $8 ng cupboard at 50@2 22.7g
(78% of theory) product fl is obtained 10 as the
hydrochl ori de. After dissolving the hydrochloride in
desulagombl 28 RaWEEeY xmmi) 15ans6.6gr(6DG mindih _Q andns, 9g (83.6
aquequs sol.ution,af a car bonat

BP0 et o enphudiod s 83T Gh A0 E o F Bk beatanol is
edthBleddBr o Hotrd)aidie0] tdthl 6360 ¥t @hbéxﬁ%@e stﬁﬂbal%ﬁ’f&z@? the
| .dem nperalised water

RREFeeriods iﬁ?eeﬁaxd@m)kféﬁo. t{c)@é r(apégb@u misdxﬁgd pﬁ ds dxssolved in 300

SR 2 7L TP il bt S ool o

icctsy. @GQ 8L et acdtate mdidﬂﬁd&g t(lﬂ.&@uﬂ:m:mlghase and sufficient :
| dr at
9360 ST ARG B 280 DA B 2 3% v phase
:sll?easmuam&e@ﬁh aicﬁ’]{mep%ixtdii whire. '];ﬁ‘ﬂd Itoﬁgaiﬁc phadeds Gﬁg%g)'ver
m X r a ur er ours
‘%%} vﬁﬂﬁafar éﬁmegt%ﬁ fZle FnéﬁcFV?H%m“?F% e% dwelepraduced
gkésgmdm e8ighe isom%ecﬁﬁoazrhﬂfaw%?ﬁ%eﬁmleé hﬁ!& sﬁwiy added

00 nL 25 dem neralised water are added and the iS
Hrpnyese By 2 soluiteg of 9% Bk cong. pmmenia in 1.4 L demmerahsed water

with thorough stirring. The mixture is stirred for 4 hours at 20°C, the precipitate

is suction filtered and washed with plenty of demineralised water. After drying at
60°C in the vacuum drying cupboard in the presence of sodium hydroxide flakes
30.3¢g product 17a is obtained. 7 _

"The base thus obtained may be crystallised from acetone / 1 normal hydrochloric
acid as the monohydrochloride with an m.p. of approk. 329°C (decomposition,
DSC: 10 K/min).

Preparaton of 17b (corresponds to the compound of Example No. 27)

™
O~ ,1\ rl-s ol . ‘L/N ]
O\Hj\@m* CI);I/NKL _ Qﬂi]@\n l:’ji‘\l/
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T pweias2200di um hydr oxi de solution to pH = 9. ThePCI/EP2005/008734
organi c phase is washed twice with dem neralised

wat er and dried over sodi um sul phate. The solvent is
Boabongdrddgelhktiminder reduced pri#ssure and the residue  1-1759-fft
is dissolved at 65Cin 200 nL ethyl acetate. The

B 36litich bmdsggt@% SOR1) %g%wsg %3%01)*%%%(1 13g (68.3 mmol)

precipitate 30 is suctio |tered and wa

paragtodnengsulpbenin acid Aydete it Y30 glal-wedyl--pinsangdand 20 mL
T ——
off, 480 prlo@empthyre-pentahtlaraedd¢dnpd the d@8ton BSEAuked for 5
SO 5 S L S ol 25 o
ehloeide até éded. dts60°08 400apis Hdcbionk hee AdbWwedkdow in. The
O 5 Y 5ol P Tepre A LS ered an
Washedl GrittPibetorltdY Mkl 035:15) and acetone. After drying in the
vacuum drying cupboard at 50°C, 22.7g (78% of theory) product 17h is obtained
as the hydrochloride.
After dissolving the hydrochioride in demineralised water and transferring it into
an aqueous solution of potassium carbonate and common salt the free base is
extracted with methylene chloride. The base of 17b is crystallised from acetone /
demineralised water (1:1) (m.p. = 150°C, DSC: 10 X/min).

Preparation of 17¢ (corresponds to the compound of Example No. 110)

VG

g = TS e

15 -

A solution of 23g (59.5 mmol) 15¢, 16.8g (62.5 mmol) 16 and 28.3¢g (149
mmol) para-toluenesulphonic acid hydrate in 350 mL 2-methyl-4-pentanol is
refluxed for 22 hours using the water separator. After the addition of 1g of 16 the
mixture is refluxed for a further 2 hours. 300 mL solvent are distilled off and the
viscous o0il is allowed to cool to 60°C. 300 mL methyiene chloride and 300 mL
demineralised water are added and the pH is raised by adding approx. 20 mL of
10 normal sodium hydroxide solution to pH = 9. The organic phase is washed
twice with demineralised water and dried over sodium sulphate. The solvent is
evaporated off under reduced pressure and the residue is dissolved at 65°C in
200 mL ethyl acetate. The mixture is left to cool slowly to 20°C, the precipitate
is suction filtered and washed with cold ethyl acetate. After drying at 60°C in the



WAs 26be® 1848200 2006/ 018220 PCT/ EP2005/ 008734 PCT/EP2005/008734
Boehri nger Ingel heim-60- 1-1759-fft Preparation of
19 OQ~\N LI,INH+ VvNO H12c 18 19 H 5 22g (142
Baehyinderdetmeido- cycl ohexanoness -39. 7g (283 mmol ) N 1-1759-fft
cyclopropylnethylpiperazine 12c and 0.71 nL
EBRTE0R tABbGRRCHE 4p Brddier {7 BB G, Sl Dsc: 10
Wm,md@tlemhl cTidethuratic eHedts ih die DEE dlagianabelfoae nidtihg).
175 nL ethanol are added and the resulting m xture
is cooled to 20C. 5.37g (142 mml) sodium 10
deecﬁmmhsdtdﬁi MemgdédriaivelivdlsebebidpatdDb P dghfollowing method
Z%’érr' and the mxture is stirred for 16 hours at

th @(ﬁ’ﬁ%’aa? % normal hydrochloric acid are added
dropwi se to the reaction m xture. Under reduced
pressure 200 L soI vent are evaporated off. 100 nL
satu pot assi un® n a sol ution snd 20Q n';ﬁ\ 3

Nsobtyllctone dtothe R

t wo- ph emxturels co® e to Svalththorough
stirring. THE product is sd‘l:tl on filtered and
di ssolymgl at reflux temygrature in 90 ni
met hyl Tsobut yl ketone. Aft®r the addition of
acti vat ed charco%l it is filtered hot. The m xture is
| eft to cool and¥the precipitate is renoved by
suction filtering. After drying, 16.2g (41% of
theorw yag conmpound , |l am are obtai ned 20 TLC
(meth ne?wrlde/ethanol/ammma:9:1:0.1) Rf =

.39 Prepa 200

H
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W6 ZookhoxsazoHC  ON -(r). ~ N 10-IN -k' -aNH2 H 4@-1mpaoos/00s734
20 25 A solution of 44g (157 mmol) 1j' in 500 nL 24%

hydrochloric acid is refluxed for 6 hours. The

BokNEAderiIngelBaEeNt rated by evapggation under reduced 1-1759-ff
pressure 2006/ 018220 PCT/EP2 0 05/0 0 8 7 34

.Iﬂ?€ gel heim-61- 1-1759-fft and the residue
?g&{:&%s aﬁ‘li‘ged from 700 niL isopropanol. The ’

precipitate is suction filtered, washed with
tert.-butylmethylether and dried at 60C in the

vacuu cuplegard, 54, 79 productm\m‘ré] obt ai ned
as th trl\{gx oehm ‘ contarns 5% vvatk\r)u
Preparati o g 14c = HCJ HOv v N ¥ N NHﬁ\

0 ONO 20 2 19c 0 10 33§ (90.4 mol)

3- net hoxyﬁél-nitrobenzo,iac acid 2 are suspended in 88
mL toluene. 0.5 niL dimethyl forman de and 16g1§ 134
mrol ) thionyl chloride are added. The m xture is
refluxed for 1 hour. The solution is concentrated by

29z pbiZatinool) drrtetamislduceibipxensne £8.2307¢ (283 frimle]) a¢i d
gycllgﬂriog?]nilesthy ip?pse%z\{gg 1_2 and 0.71 mlL. methanesulphonic acid in 175
mi. toluene are refluxed using the water separator until no more water is
precipitated. The mixture is left to cool and at 50°C 175 mL ethanol are added
and the resulting mixture is cooled to 20°C. 5.37g (142 mmol) sodium
borohydride are added batchwise with thorough stirring and the mixture is
stirred for 16 hours atr 20°C. 200 mL of 4 normal hydrochloric acid are added
dropwise to the reaction mixture. Under reduced pressure 200 mL solvent are
evaporated off. 100 ml. saturated potassium carbonate sclution and 200 mL
methylisobutylketone are added to the residue. The two-phase mixture is cooled
to 5°C with thorough stirring. The product is suction filtered and dissoived at
reflux temperature in 90 mL methylisobutylketone. After the addition of
activated charcoal it is filtered hot. The mixture is left to cool and the precipitate

is removed by suction filtering. After drying, 16.2g (41% of theory) of trans

~compound 19 are obtained

TLC (methylene chloride/ethanoi/ammonia = 9:1:0.1) Rr = 0.39

Preparation of 20

A solution of 44g (157 mmol) 19 in 500 mL 24% hydrochloric acid is refluxed

for 6 hours. The sclvent is concentrated by evaporation under reduced pressure
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W toslogézzahydr of uran. The sol ution is added dr opwsggp
to a suspension of 18.7g 15 (94.9 mml, 95% of Q 2005/008734

trihydrochloride and 49g (397 nmol) of

Bobisopr@mubahbihani ne in 150 nigtetrahydrofuran while | j7sq.
be| ng cool gd in the ice bath. TLC is used to check 1-1759-fit

| Af t t h tian. h
Ay RS IT LA HIR BoiaL b Eophndl, q R mregpiee is
anlquma_tfﬂttrt@, \&ﬁsﬁayl witle teramhtyimhpfeﬁm&dﬂﬂﬂwﬁimmdﬁ‘m the

solutiqn.. The ni hase is_separated off and

Tttt Sfyind, COaBoal o BHtoHuC A e Arainen gs daBidgechloride

aguetbssphwarg).are extracted once with

tetrahydrof uran. The conbi ned organi c phases are

concentrated by evaporation under reduced pressure.

R afArirddrer ‘J£$ refluxed in 300 nL

tert -butylmet hyl ether. The m xture is left to coo

to 20C and the precipitate is suction filtered.

After drying in the vacuumdrying cu b ard at 25 45C
éf&g 83% of theoryR i s obtained. 2006N0 1 8 220
PETI BP2

05/ ¥BBFR4 inger | ngel he| m
1-175 atent Ca lo Presess for re
di hydr opt i nones of genkral formula (I) 5 O f.
Rs -lam N T118:/ Ny PO PN~ "N (1) wherein 10

R2 whi chzgay be identi czal or different, denot

hydrogen or optionally~ substituted Cl-C6-al

33g (90.4 mmol) 3-methoxy-4-nitrobenzoic acid 2 are suspended in 80 mL
toluene. 0.5 mL dimethylformamide and 16g (134 mmol) thionyl chloride are
added. The mixture is refluxed for 1 hour. The solution is concentrated by
evaporation under reduced pressure and the crude acid chloride is dissolved in
50 mL tewrahydrofuran. The solution is added dropwise to a suspension of 18.7g
(94.9 mmol, 95%) of 20 trihydrochloridé and 49g (397 mmol) of
diisopropylethylamine in 150 mL teﬁ'ahydrofuran while being cooled in the ice
bath. TLC is used to check that the reaction is complete. After the reaction has
ended water is added to the suspension and the pH is adjusted to 10 by the
addition of sodium hydroxide solution. The organic phase is se;laardted off and
washed with saturated saline solution. The combined aqueous phases are
extracted once with tetrahydrofuran. The combined organic phases are
concentrated by evaporation under reduced pressure. The residue is refluxed in
300 mL tert.-butylmethylether. The mixture is left to cool to 20°C and the
precipitate is suction filtered. After drying in the vacuum drying cupboard at
45°C 31.3g (83% of theory) 14¢ is obiained.
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@leoﬁegﬂboget her denote a 2- to 5-nenbered al kyl CT/EP2005/008734

bridge which may contain 1 15 to 2 heteroatons,
denot es hydrogen or a group sel ected from anong

8RELARS hesmbshi tuted G -Cl2-gj kyl, C2-Cral kenyl, 1-1750-fft

C2- Cl2-al kynyl and C6-Cl4-aryl, or a group sel ected
fromanong optionally substituted.,and/ or bridged
C3-Cl12 20 cycl oal kyl, C3-CFEH A enyl ,
Cr C12- pol ycycl oal kyl , Cr Cn- pol ycycl oal kenyl
C5- C12-spirocycl oal kyl , C3-C12- het erocycl oal kyl which
contains 1 to 2 heteroatons, and

G . .
ot or Do AP, A BB A rerdt Tofonrta D
denote a saturated or unsaturated C3-C4-al kyl bridge
whi ch may optionally contain 1 heteroatom WO
2006/ 018220 PCT/ EP2005/ 008734 Boehri nger 1 ngel heim
-63- 1-1759--t R4 denofes a group sel ec% from
among hydrogen, -CN, hyflroxy, -NR6R7 and,jhal ogen, or
a group sel ect & fl_[n-em DRGORy | ong u ut ed
Cl - C6-al kyl, Cz-86-"al kenyl} -Oggl kijnyl .| _R?
Cl- C5-al kyl oxy, C2-Cs-al ket NED® N ?Qé'l oxy,
Cl-C6 5 alkylthio, O -C6-al kyl sujphoxo and
d - C6-al kyl sul phonyl, L dendtes a |inker Rsel ected
from anong optionally substituted Cz-d o-al kyl,
C2- d o-al kenyl, C6-Cl4-aryl,
- Cz- C4-al kyl - 06- Cl4-aryl, -cs-cidlaryl -a - ca-al kyl ,
optionally bridged C3-Cl2-cycl oal kyl and het eroaryl
whi ch optionally contains 1 10 or 2 nitrogen atonmns,
whersi#bt es 0 or | mdenotes | or 2 15 R5 denotes a
group selected fromanong optionally substituted
mor phol i nyl,  piperidinyl, piperazinyl,
Bi:pét adiiely meartisoidghticador défferdnnydenote ypdrogén oR8ptionally

substtuted Ci-Cs-alkyl,

or

R'and R? together denote a 2- to 5-membered alkyl bridge which may contain 1

to 2 heteroatorns,

R’ denotes hydrogen or a group selected from among optionally subsdtuted
C1~Ciz-alkyl, C2-Ciz-aikenyl, C;-Ciz-alkynyl and Cs-Cis-aryl, or

a group selected from among optionally substituted and/or bridged Cs-Ciz-
cycloaikyl, Cs-Ciz~cycloalkenyl, C7-Ciz-polycycloalkyl, C7-Ciz-polycycloalkenyl,
Cs-Ciz-spirocycloalkyl, Cs-Cjz2-heterocycloalkyl which contains 1 to 2
hetercatoms, and Cs-Ciz-heterocycloalkenyl which contains 1 to 2 heteroatoms,

or

R!and R3or R?and R? together denote a saturated or unsaturated Cs-Ca-alkyl
bridge which may optionally contain 1 heteroatom,
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Wdcedcereedypl pi per azi nyl, sul phoxoror pholinyl, PCT/EP2005/008734
sul phonyl nmor phol i nyl, thionorpholinyl, -NR8BR9 and
azacycl oheptyl, R6, R7, which may be identical or

BobhaheitIngeibeRh € hydr_ogen or ._(3304- al kyl , _and 20 1-1759-Ff
R8, RO denotes unsubstituted nitrogen substltuents at

ept her

RrieBols's 8o 361k ERT G Bmoh nfliba B 20N, BdRYy yRaRy and
hﬁlbgad,@i l ryl - C3-Clo- cycl oaI kyl, C3 Clo cycl oal kyl ,
geﬁﬁ?%éﬁqeé’tﬁlﬁoﬁ éﬂcﬁ)‘;pgo ysg WP Y h%gﬁgj}ﬂ C2-Ce-alkenyl,
Ca-Cl-4tanyl, car(oglamy;oxg c%ﬁthﬂakpwbs-Méqgél-cé-

xycar bonyl , C6-Cl4-aryl sul honyl
e ion iy s Ao b r G atlkiyioberst
- C4- al kyl sul phonyl characterised in that a conpound

of formula (I WD 2006/ 018220 PCT/ EP2005/ 008734
Boehr fempaes & highesslenteds from ampsg-optipnally sttt (R-Cio-alkyl,

E% a%ﬁ & ddﬁ_afﬁ 35 s reigge(gﬁ% ?%?Clétﬁ ﬁg‘b g'cgfc“'alkyl

bptiondlly t(ridge)d Cﬂciﬁﬁm}balk&l ddd hetshtarylRéhichioptiohelgtontains 1

or 2 nitrogen atoms,

It

n denotes Qor 1

m denotes 1 or 2

R> denotes a group selected from among optionally substituted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, ropenyl, R8- .
diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR3R? and azacycloheptyl,

RS, R7, which may be identical or dift'ereﬁt5. denote hydrogen or C;-Ca-alkyl, and
RE, R denotes unsubsttuted nitrogen substituents at R5, which may be identical
or different, either hydrogen or a group selected from among C-Cs-alkyl,
-C)-Cs-alkyl-C3-Cio-cycloalkyl, C3~Cio—cycloalkyl, Cs-Cia-aryl,
~C1-Ca-alkyl-Ces-Cis-aryl, pyranyl, pyridinyl, pyrimidinyl, C;-Cy-
alkyloxycarbonyl, Cs-Cis-arylcarbonyl, Ci-Cy-alkylcarbonyl, C-Cia-
arylmethyloxycarbonyl, C(,-CM—arylsxﬂphonyi, C1-Cs-aikylsulphonyl and Ce-Cia-
aryl-Ci~Cs-alkylsulphonyi,

characterised in that a compound of formula (II)
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15

W 20d6/01422and in, n may be defined as specified. pkr/Epacosioog7aa
2. Process according to claim1, characterised in

that R5 denotes an N- cyl opropyl net hyl pi perazi nyl

Bochufinged Ing¥iBeRss according tagdaiml, characterised j.1750-g5
in that the di hydropteridinone 15 is selected from

anong the foll ow ng di hydropteridi nones of general

formula (1) WD 2006/ 018220 PCT/ EP2005/ 008734

Boehri nger 1ngel hei m - 65- f1,00 CH3 R -L,-N

/"1 HN " NO R N-N config. R Ex.

R RZ R3 R4 LrRm or R2 H ~ 0\ Hap CHa 44 H

)~~CH'" R 3 H 13 Xi ~, pRa ) -1 X4 "/ 58 H

R(r) Ncit C 102 HR O

wherein

R! to R? are defined as specified and A is a leaving group,

is reacted with a compound of formula (I1T)

18]
5
R ,-L—N
NH,
R*
(m)

wherein

R4, R%, L and m, n may be defined as specified.

2. Process according to claim 1, characterised in that Rs denotes an N-

cylopropylmethyipiperazinyl group.

3. Process according to claim 1, characterised in that the dihydropteridinone

is selected from among the following dihydropteridinones of general formula (I)



W) 28301843220 PCT/ EP2005/ 008734 Boehri nger PCTIEP2005/
Ingel hei m-66- 1-1759-fft CH3 103 H CH3 P. 6 O ) -o00o 008734

1'4105HCH3RO~CH39 110 HCH3 R 0 FCACH3 ~CH3
~aJ H~|~/CH3RN0234HR(1JCH H3C~CH33A
CH3 ) 240Hcf~R\, c c*t WD 2006/ 018220
PCT/ EP2005/ 008734 Boehri nger | ngel heim-67-
1-17%9-fft i1 e the abbreviatapns NI ,[ X2, X3, X4
and X5 used ijin t he Talﬁe in eagh case denote a link

L0 a[pQ Ny lijsted in the
Tabl ¢ T nst ead 0 c t espondi groups R, R2,
R3, R4 and 4-R5 ordiagto one of
cl ai 1 to 3, chhracteris ﬁ'thﬁtzt e
r* R®
config. R!
Ex. R R2 R3 R* Le-RSm
or R2

27

>
RS
(
e
\
Pt
O

RC™ O, (:j

2
jow
gl
(
2
e
fam
4

C
55 H Xz\/ & R

=
SR
o

58 H R

{

2
[
a?(/o Wﬁ
ﬁ"ﬁ

102 H R Hac/l\CH X, Eé@




KRB ehdedisbm carried out in the presence of acid  permpacosioos7sa
catal ysts. 5. Process according to one of clains |I to

4, characterised in that organic sul phonic acids are
BRUridgergditedhal ysts. 10 6. Pggcess according to 1-1759-f6
one of clainms 1 to 5, characterised in that the
eacttonr+s—gar+ied—oti—+r—a—solvert—Such—as

di met hyl f or mam de, di fret hyl acet am de, CH,

N- et hyl pyrral i di{none, % i

%
1, 3108 e} hytl |3, 4, H6- t bt r ahydi o- iim) pyr P done 5,:5

DVPU) , di netjhyl sul phoki de, sul pholyane,| net hanol ,| 1

et hanol , | 1- prfopanol, 1ibutanol, I=pentapnol, b
2- propanpl , 2-butanol, |an isoferic secondary al gohol

of pentape on hexane, @ tertiary al cohol of butane,

pent ane pr hexgne, acetonitrile Qr 2-prop>|§(I nitriple.

I cepgs;;agcordicag tp one of cldinms 1 tas, (5
chaf{g’gteris%ed in that he% 201r i on [t enpefHat ur iﬁ
8

e
bet ween [18C and 180C. 8. Conpéun f formula HOTO
HN i(r) O {25 9. Conpound of fornmula WO 2 00610 1
P2 PEHEP2665-068734—Boeht i

£ Z G II )
1-1759-fft OHI N A O 10.|Conpound iof fornmula

PGT

X‘N/C“a %
110 H R 0
/I\ ~cH

e o, :

'CH3 %
115 H XZ\CHS R 6 O\x4 | ©§)

P
o‘\

&
133 | N g 6 cH, | 6

134 H Xz\/CHa R % (l)x‘ g
O B IR
x e

234 H -G R O ;

O—_
2

x % X
\ .
240 H cH, R é X, ’>LCHJ
i LN
HC™ e,
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¥ ooklohkoo50 O 5 or the salts thereof. 11. Conpo%mpzoosioosnz;

of formula ON'C)--NOHN ~OO 10 or the salt's
thereof. 12. Conpound of fornula WO 2006/0 1 8 220

g@ﬁgg&}gﬁé@ﬁ&g§4 Boehr| nger ldgel hei m - 69- 1-1759-fft

1759-fft~ Tvng ON1::)-"NOHS/ 0O or the salts
nu 5 NH2 .
?ﬁ?f i ﬁ%‘efgwg‘)ﬁ%%aﬁ% B3 s ief a6 theyT8bte'in ach case
denote a link to a position in the general formula listed in the Table instead of
the corresponding groups R!, R?, R3, R4 and L;-R5,.

4, Process according to one of claims 1 to 3, characterised in that the

reaction is carried out in the presence of acid catalysts.

5. Process according to one of claims 1 to 4, characterised in that organic

sulphonic acids are used as acid catalysts.

6. Process according to one of claims 1 to 5, characterised in that the
reaction is carried out in a solvent such as dimethyiformamide,
dimethylacetamide, N-methylpyrrolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidone (DMPU), dimethylsulphozide, sulpholane, methanol,
ethanol, I-propanol, 1-butanol, 1-pentanol, 2-propanol, 2-butanol, an isomeric

secondary alcohol of pentane or hexane, a tertiary alcohol of butane, pentane or

‘hexane, acetonitrile or 2-propylnitrile.

7. Process according to one of claims 1 to 6, characterised in that the

reaction temperature is between 18°C and 180°C.

8. Compound of formula

9, Compound of formula



o0%29 the salts thereof. 15. Conpound of
?Orr%?a 70 HNH2 /Oor the salts thereof. 18.(:1‘/5?2005!008734

Compound of forrrula VN~ O A, Hor the salts
B I ess according_ %g claim1, _ _
‘%;@;rg%tﬂerl zee 1|‘:Hr:1 that the conpound of forml a (rr) 1-1759-4t

0 r

10. Compound of formula

or the salts thereof.

11. Compound of formuia

or the salts thereof.

12. Compound of formula



WO 2006/018220

Boehringer Ingelheim - 69 -

V’\'O ]
Ul

or the salts thereof.

13. Compound of formula

5
i/”\
¥
O
A
NH,
/O
or the salts thereof.
14. Compound of formula

10

or the salts thereof.

15. Compound of formula
15

PCT/EP2005/008734

1-1759-fft



70

or the salts thereof.

16.  Compound of formula

VTN

of the salts thereof.

17.  Process according to claim 1, characterized in that the compound of formula (I}

" is:



