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production of dihydropteridinones The invention

r ess for preparing dlhydropterldlnones _ -

ofgbgélﬁlgegqngelﬂ§lgfrrula(l) o R Y RPN OIS 11750t
§£H§4 HR3 (1) wherein the groups L, R, R2, R3, R4

an “have the nmeani ngs given in the 10 clai ms and

speci fi cati MethdarCfogribeiiodaction dfuayHroptRidinodesone

derivatives are known fromthe prior art as active

substances with an antiproliferative activity. WO

03/ |

dor { o endBa TttaXEo B HIokas KO Do b A AN LHIBAR o gencra
pr dee@slss(} or the preparation thereof. The aimof the
present invention is to provide an inproved nethod of

3 preparing the di hydropteridi nones according to the

i nvention. 20 Detailed d®scription of theCHpvention
The present |nvent|on sd ves t he problenﬁ%tat d above
by the nethod oR , . : ter

invention thus relates to a byocHss for prﬁp ng

di hydropt eri di nones of 25 d®neral f or mulR () V\D 20 0
6/0 1 8 2 20 PCT/ EP2005/ 008734 Boehringer |ngel heim
-2- 1-1759- 11t ()

wherein the groups L, R!, R2, R3, R*and R5 have the meanings given in the

claims and specification.

Backeround to the invention

Pteridinone derivatives 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 tumoral 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.

Detailed description of the invention
The present invention solves the problem stated above by the method of

synthesis described hereinafter which constitutes a convergent process, by
comparison with the process described in WO 03/020722.
The invention thus relates to a process for preparing dihydropteridinones of

general formula ()
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wher el n R2 which may be identical or differen
denot e hydrogen or optionally 5 substituted

Chogﬂlx?ééﬂh%?igéirnm and R2 togetper denote a 2- to 1-1759-fft

5- nenber ed
het eroatons, 10 R3 denot
sel ected from am)ng optl

]

Cl-Cl12- al kyl , 5 48 C2-Cl @nd

C6- Cl4-aryl , orCﬁ nof}]!) 3d f MNbm t1| onal |y
substituted and/or bridged | Z-JQ:ycI I

C3- C12-cycl oal kenyl, C7-C12-Y cl ddl k R

C7-Cl12- pol ycycl oal kenyl, Csp€l2fspirocy bal kyl,

C3- Cl12- het erocycl oal kyl which contains 1 to 2 15

het er oat ons, and C3- Cl12- het erocycl oal kenyl whi ch
contains 1 to 2 heteroatons, or(RL and R3 or R2 and
R3 toget her denote a saturated or unsaturated

cgbesgig| kyl  bridge which may optionally contain 1
heteroatom 20 R4 denotes a group sel ected from anong
hydrogen, -CN, hydroxy, -NR6R7 and hal ogen, or a
gRbUY whickonaylbé identizabediffpranonddrioge bpdsigen ot egtionally

Cl 5 C6- al ,~C25 C6-al kenyl,  C2- C6-al kynyl,
(ff-b%t-ug?{%&if?lkg- Cs- al kenyl oxy, C2-C5-al kynyl oxy,
G- C6- 25 al kyl t hi o, C1-C6-al kyl sul phoxo and

- CB- I | phon Ldenot aI n eI ted from
;%'cﬂ‘f@ )g 2 c{}ngﬁao%?.l tq,? élae Illgh Ezwdsée W (ich may contain 1
Qg-gql&eﬁjalf&ﬁyl C6- Cl4-aryl , -CZ C4- al kyl - C6- C14- aryl,
- C6-Cl4-aryl - G - C4-al kyl,

bri dge which may contain 1 to 2

g hydr ogen or I'_Ioup
pnal |y substitut e%

R3 denotes hydrogen or a group selected from among optionally substituted
Ci-Ciz-alkyl, C2-Ci2-alkenyl, C2-Ci2-alkynyl and Cs-Cis-aryl, or

a group selected from among optionally substituted and/or bridged C3-Ci2-
cycloalkyl, Cs-Ciz2-cycloalkenyl, C7-Ci2-polycycloalkyl, C7-Ci2-polycycloalkenyl,
Cs-Ciz-spirocycloalkyl, Cs-Ciz-heterocycloalky! which contains 1 to 2
heteroatoms, and Cs-Ciz-heterocycloalkenyl which contains 1 to 2 hetercatoms,

or

R!and R3or R2and R?together denote a saturated or unsaturated Cs-Ca~alkyl

bridge which may optionally contain 1 heteroatom,

R# denotes a group selected from among hydrogen, -CN, hydroxy, —NRéRv and
halogen, or

a group selected from among optionally substituted C-Cs-alkyl, Cz-Cs-alkenyl,
C2-Ce-alkynyl, C;-Cs-alkyloxy, C2-Cs-alkenyloxy, Ca-Cs-alkynyloxy, Ci~-Cs-
alkylthio, Ci-Cs-alkylsulphoxo and C1-Ce-alkylsulphonyl,

L denotes a linker selected from among optionally substituted C2-Cio-alkyl,
C2-Cio-alkenyl, Cs-Cis-aryl, ~-C2-Cy-alkyl-Ce-Cis-aryl, -Ce-Crs-aryl-Ci1-Cy-alkyl,
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optionally bridged C3-Cl2-cycloal k
and heteroaryl which optionally contains | or 2

%B%}‘g‘%‘l&%r?ﬁ%ﬂﬁélm n denotes 0 or ;1 5 in denotes 1 or 2 |  osg co

group sel ected from anong optionally
perazin

subst i ed hal i nyl , |per|d|nyl

pPRFEGnR V:t}’ﬂd@gg lgg’ lz'cyﬁ%all |38F1A}?F6roﬁlwl)bfgm optpgg1a¥ly contains 1
d&,ﬂ(@hﬂ_ﬁﬁ%ehy‘{t@m@eram nyl, sul phoxonor phol i nyl,

sul phony rmrpho i nyl, 10 t hi onor phol i nyl, - NR8R9 and

azacycl oheptyl, R6, R7 whi ch may be identical or
fferaee?] g]gie hydrogen or G -C4-al kyl, U and RS,
8 Unstbst i t ut ed nitrogen substltuents at Its,
wini ch demptdsel od2ntical or different, either hydrogen
or a group selected fromanong Cl -CG- al kyl, 15
-G -C4-al kyl -C3-d o-cycl oal kyl, C3-Ci o-cycl oal kyl ,

@5 §értbtéd ¥ kroup felectedt ﬂbiﬁ\’imgﬁg @ﬂ)ﬂoﬁeﬂw subBifREY h‘xorphohnyl
pyridinyl, pyrimdinyl, Cl-C4- alkyl &%car bonyl ,

aHperidingl ymea%eﬂyplpe@pmcaabﬂwlcam nyl, tepenyl. R-

%X&Hﬁk'&ﬂlﬁ?ﬁ%f;ﬁhﬁ@ %pho%@éh@ﬁﬁ@lSﬂ]llBlté‘&ﬂﬁxlxmrpholmyl

- -aIkY sul phonyl ‘and
|thomerpkylinyl pTHBﬁB? anQGZMclc’éeatyhonpound of fornula

3 VA el s e M O

and

R8, R? denote unsubstituted nitrogen substituents at R3, which may be identical
or different, either hydrogen or a group selected from among Ci-Ces-alkyl,
-Ci-Cyalkyl-Cs-Cio-cycloalkyl, C3-Cio-cycloalkyl, Cs-Cis-aryl,
-C1-Cy-alkyl-Ce-Cis-aryl, pyranyl, pyridinyl, pyrimidinyl, C;~Cs-
alkyloxycarbonyl, C¢-Cis-arylcarbonyl, Ci-Cs-alkylcarbonyl, Cs-Cia-
arylmethyloxycarbonyl, Ce-Ci4-arylsulphonyl, Ci-Cy-alkylsulphonyl and Cs-Cia-
aryl-C;-Cg-alkylsulphonyl,

while a compound of formula (IT)

wherein

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

is reacted with a compound of formula (III),
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'1%%5’%@5%%# th a conpound of formula (I11), WO 2006(0,

EP2005/ 008734 Boehri nger 1ngel hei m -4-
1-1759-fft O RemL- NNHZ R4 ( Il1l ) wherein R4,

%Oeﬁg%ﬁléﬁeﬁlg r}rél?ay be defi ned 38, specified. 5 The 1-1759-fft

relates to a process for preparing
formula (1) as

inven
di hydropteri di nones of genera
her ei nbef ore descri bed, whereith R5 denotes a

mor phol i nyl  or piperaginyl i ch may be nono or
di substituted by an aRkyl;oNcyc yl group,
preferably cycl opropyl nethyl or G hyl . 10 The
invention further relates to a pro esst?r preparing
di hydropteridi nones of general fags4ula (1) as

her ei nbef ore descri bed, wherein the dihydropteridi none
is selected fromanong the follow ng

di hydr opt eri di nones of generéﬂ"kornula (1) OCH3 HN
O RBmL; N\ NN:( R NNNR2 " R3 Rconfig. Ex.

R Rz RB R4 "-R5.
wherein

R%, R3, L and 1, 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 dimethyl.

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

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

o] (I:H3
H
R® .L—N N N ©
/k\ l "
N N lil R
R R®
config.
Ex. | R! R? R3 Rt Lo-Rm
R} or R2
X4 %
c e
2 | m | TR g /jﬁ\ Oen ;
3
HC” CH, (:j
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2 m&%*{{l&és’%‘g%zHRmc&e X H3 103 Hop R 11759

105 HC-R-O~-CH39 10 H X=CH3 R 0 H3C CH3

\CH3V CHB 115H)zNCH3R | WD 2 0 06/0[L 82

PCT/ EPP00S( 098734y Boehr i nger el heim-6- 1175

XZ~44CHB w4| O~ R H

omn
e

Oz
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CH CH He
ss lu| T R d ('): \cﬁ
% O
X
X é o, &[cw
58 | H R 0 o
\X; Ly
X~ -CHy )Xa\ gHs
102 | H R |G CH, ™%,
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%
103 | H XZ\CH;« R é 0\)& fj
X~ X >|<“ (5
05 | m | R é e, vg?
mo | H | ™Y R )Xa\ ()';: O
HC” CH, CH, v
e (5
s | H | o, R 5 x, ©)
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“while the abbreviations X1, X2, X3, X4 and Xs used in the Table in each case

denote a link to a position in the general formula listed in the Table instead of

the corresponding groups R!, R2, R3, R* and L-R5.

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, ethanesulphonic 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 R¥p-La

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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E@%hzrobg}gﬁr o4 Ngel heim -7- 1-1759-fft particularly PCT/EP2005/008734
preferred process the anmount of added acid catal yst

nore than one equivalent. Al so particularly pref erred

[ rein the reacti is carried out in a
SB%%FH{&%;E%E%I]H@%% _Gn. 1-1759-fft

ected from armng am des such as

di net Ifor t hyl acet

BT PrT dBhesess T astio EeRnauet a2 cptaiutty pore than one
Seqhivlént et rahydro-2(1 H) - pyrlnldone (DMPU or

di met hyl propyl urea), sul phoxi des such as

di met hyl sul phoxi de or sul phones such as sul phol ane,

P ] .
ARG Bickerid ool Ry Acin (RE RABon is carricd outina
aomno beleated Froms amOpg apaded, soch 2s Himethylformayvivies i c

S [ c hoI nt ane.or. _hexane, tertiak.
ARt ERI Sl LA ing REGR St &l Lsinerhyl:
a3 d,526-¢ teghyiding-L2x 1H§3~pyﬂﬁ‘hﬁbﬁ¢l KBMEUpIreﬁﬁfeﬂﬁﬂpmp?lure a),

secqnda al cohql s such ro utan
Sot e s0LE T Girme BVl ioBRckierr P rss Sveh foupolane,

Rras Sakvmﬁﬂsewthtarswnﬁaﬁbll eﬂla&;@megﬂigah& ,11Sbiéa A8 JBLC
to 180C, pref era@gfromlOOCto . The reactions

r?&?t@%eﬁénw lcebolsisuch ma Erpiopasel ATe2-PHIANGI isIRE TR g
e regyzfxf%hoﬂ%lf E g‘i\@){&g y%&u‘a\l}gar@&ﬁél%fﬁﬁ dge,ﬁgne or

I ons ar nt1 onal
megandgmcemhlmm andeZ—mupylhltnbd. Rantictlegys poaferred are secondary

HistmEhaR CoPRPatol & twabt A IR ehRngF ocent i r

the formof the individual optical isoners, m xtures
Qf the indivij du(%@ enant i omars I ast ereoners 0

r
Aagdrlagy prof % BYOsEEr Whersin hersagion r&ﬁaaea@%lse jsfrom 18°C
it ghacpRferhbS fdkaobasas 1&p-che corresponding acid

addition salts wi th pharmacol ogi cal |l y accept abl e aci ds
- such as for exanple acid addition salts with

DS OBl AR Ao b QanfPUR! SndAEAGRL B fofh-Bliling solvents or

rom-c ganl ¢ aci ds, suc
exmgphiEroxavds@s thé enmtﬁgy soumtlcgl ycolic or
t hanesul phoni c

R TR O RE IR Lo PE B B 578 By Raractive
@hﬁlﬁl@&mon siepobeprdipintbahmingystaiksanehpeboabdeyl gr oups
with 1 to 12 carbon atons, _

The 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 alkyl 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
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p ﬁfo@ %é - 6, nost preferably 1-4 car bon at ons
or exanple: nethyl, ethyl, propyl, but
pentyl hexyl hept yl , octyl nonyl, decyl and

WD 2006/ 0 1 2 2 0 PCT/ EP2005/ 008734
gﬁ‘%‘lﬁ%&‘qﬁ%@‘heu m-8- 1- 1759 %21‘ ot herw se stated, 1-1759-1it

abovenenti oned terns, prqopyl, but |, hexyl

pyise af@f%ﬂt %h?ﬂem%wﬁg&é@ %{;ﬁmﬁﬁ penisds BV, heptyl
t b&yp Q&ﬁyl? ld@ c;}l %ﬁmddécgﬁlqmﬁde BEffthe BYAMIE BontdiR tbﬁh&n For
propyl includes the two isomeric groups n-propyl and
| @@mrﬁﬁdbwterm pEoRyd rnmlb@wqheutweumgnmgmwy n-propyl and iso-

RE6u tics- -

pentp ?Ftd?{éhf: rudeswrg{gy%dee%qgwg[ SOn gg{axg,rﬁe )C/'I paécﬁ{eépc' butyl, the
atsomgrestyliincladeaiskydentgyl andsneopentyt. nore hydrogen at ons
may optionally be replaced by.other groups. For
exanpl e these al kyl groups nay be substituted by

flmmeianbevexﬂhhucbm dﬂkﬁrg&gﬁm eh®O0Bmoke hi?dxogblkntosﬂs 814p optionally
qu nally also be 10 re Iaced &wg tern1a|§§

o el Pl HREpR B & Rle thege AbwbEroyps MayRs spbgtituted
btssbﬂmﬁ@ d\mﬂi@ﬂycﬂbgapﬁomst&f the hikyPoioRblARY 6ﬁﬁ&§allyfa‘?§o be
exanpl e nethyl ene, ~ethylene, propy ene i'sopropyl ene,
neeplacgd.ene, iso-butyl, sec. butyl and tert.-butyl 15
etc. bridges. N@thylene, et hyl ene, propyl ene and

butyl ene bridges are particularly preferred. In the
alkg terbr alugdxidmmzhtmedﬂﬂarwtse Etafr?echtdaenstasﬂyampheidcmmﬂ ly

b oneo nore heter ato se| ec rom
SR B frsah 105 IR arohBgor feggl et RN,
adeisAbNd, ;ﬁbpjd@ﬁe,(mdtﬁ'bpﬂbﬁg, 1-Basgend) isoib @k E séc. Ftﬂ.ftjzl 4d tert.-butyl
ot her og&; denot es branched and unbr anched

ARyl thideng ethylene, propYenayi byialane briless apeparjicularly
C r

B R e R & (AL e R nally be

trenldce mpt: ©% more|hetryoawnireseldctecbiropeamopng omge@m;mrogen or

ng; etc. Unless otherw se stated, the

a venentloned terms 25 propenyl, butenyl, etc al so

include all the possible isonmeric forns. For exanple

FCT/EP2005I008734

St AR o nc g S ik e p phE S rtgegrgpoo

ZteBtdd WrahchRdGRIMYhbradchet 41ilede pratipe With 376 10 carbon atoms,
:%;)rgftepa ll{r !Z_to %t cha?'QgIL atoms, most preferably 2 - 3 carbon atoms, provided
that they have at least one double bond. Examples include: ethenyl, propenyl,
butenyl, pentenyl etc. Unless otherwise stated, the abovementioned terms
propenyl, butenyl, etc also include all the possible isomeric forms. For example,
the term butenyl includes 1-butenyl, 2-butenyl, 3-butenyl, 1-methyl-1-propenyl,
1-methyl-2-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propeny! 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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qgﬁzg%tl&%z?oboverrentl oned al kenyl groups, unless PCT/EP2005/008734
ot herw se“Stated, one or nore hydrogen atons nay

optionally be replaced by other groups. For exanple,

t . Eoups may be substituted by the hal ogen _ .

I?Oee%?mgl%lui;r}rlgien%r% t he hydrogetrgl atons of the al kenyl 1-1759-it
up na i onal o0 be repl.aced. \/\02006/01

365 e Atioer %sfﬁu%agﬁlﬂmy&blc Affet RaTtAf.ogher groups

Jdek%&?, tfrflﬁche-ﬁhﬁld @ﬁﬂ?aﬁ&l@ﬂ"éﬂkyrﬂﬂ s(vhinte buditng 399&? 8toms,

which are a part of other groups) denotes branched and

uByidad Weat thexhena atdeasy poe iiplg bpnde farexempboathanplapropargyl,

YAl DK AL e &7 duBbifione: for

hexynyl etc., preferably ethynyl or propynyl 5 1n the

JpHEaEoYs °”I§?°q%'8%1%wg)%%€sﬁ uglel: Giieaiiss Stattdoppe op more

neatarathibns ghHespiaUp e rephacekBiper grbese Forlekynple, these
group may be substituted by fluori Al the
Eei?uaﬁ &AY b subsatutgd ﬂeyrﬁlyioﬂgﬁoﬁﬂ thehydioeen A of the

%'ll%zﬂypfro"uﬁ%éfé txoﬂﬁly@iﬁ) befepiaky! denotes an aromatic
ring systemw:t to 14 carbon atons, preferably 6
or 10 carbon atons preferably phenyl , which, unless

er W s r .

SRS S R e SRR P i o 2 et groms,

@Herab&]}lléi 10—(@&1’5@1 atoNHZ prdffaiab@epherm,eﬁhchphtyleﬁsl atherwige
St S S S b A 5 B it om

W@)EMEN?OMEIMDCHI@ COCES; aNky| halp @{ ,§jrafekably GubEhE Yt
or -0-et preferabl y

blqmehgl'é“)' @%rabwrCrC@@w p@&r @I‘@é‘“a@fyl
RERRABAY bre AR mURGT S Oy -0OCH N8 ikt BB -O-methyl or

y one~or wo ni trogen atons” i
p@m’tbyb CPOHz eCOOGri-Tazalityh preferably Ho-mpthyl af He;ethyl, or
ép&ﬁ%‘dl ne, while each of the above-nentioned
h aryl rings may optionally also be anellated to
a benzene ring, preferably benzim dazole, and these
; er Yot A}%ﬁg;oggrlé %&@Sugs%yalée?glptt?p tt:oht(:\}voc ngt(r)%rsydre re[}iace% by one or

two mtrogen atoms include pyrrole, pyrazole, imidazole, triazole, pyridine,

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, methyl, ethyl, CN, CONH,
NH,, optionally substituted phenyl, optionally substituted heterbau:ylJ preferably
optionally substituted pyridyl.

Examples of cycloalkyl groups are cycloalkyl 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 optionally also carry one or more
substituents, for example: OH, NO3, CN, OMe, -OCHFz, ~-OCF3, -NH: or
halogen, preferably fluorine or chlorine, Ci-Cio-alkyl, preferably C1-Cs-alkyl,
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vvlng substituents: F, d, Br, OH Ow,
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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).




VR 26H36/09b3820 PCT/ EP2005/ 008734 Boehri nger | ngel BeirmBp2005/008734
-43- 1-1759-fft Preparation of the aniline fragnent 4

by: preparation of the conmpound 3 110 ~N I \ \Na z

18ockRis2dNiRbélGRih S 4 2 3 Variangp.lA® A suspension of 1-1759-fft
100 g (0.507 nol) 3-nmethoxy-4-nitrobenzoic acid 2, 163

g ound of Example Nag, 46 (s

== S A e um 10
tetrafl uoroborate and 192 nL (1.1 nol) X._.0
et hyl dyhfiudi@prdmmne in 1.2 L dichloroffet hane is L

Y| SyhfRO B ;
stirred for one hour at 25C. 58 ¢ \O NQDl ) H\N
1- et hyl - 4- am nopi peridine 1 are de to°the+
solution fornmed and it is stirre 21§ _hours = at

t

20C. The solution is evaporated down to 8o nL and
organi ¢ phase is washed five tinmes wigth 80 nL 1 nol ar
amoni a sol ution. The organic phase i§ 15 6
concentrated by evaporation and the residue is

chr omat ogr aphed wi t h di chl oronet hane / net hanol” /

conc. ammonia (15:1:0.1) through silica gel. _Product
fractions are co ned, the solvent is ey Qg of f

and the product | cLystallised from et/f[l;OII/Ecet X /
methany . 123 ¢HBro 3 are obt ai nedcr20NVa ha%(
113t 4.1Q0 kg+(20. 3 - @t hoxy-4-ni trobenzop c rd =
2 are”’pl &ted in 54 L tfol ullne. At normal pr re 16 L
) toluepe are distilled@ffO The m xture is coblgd to
105C~and 40 M of di r@thylformarri de in 2 L toluene
are added. A# a jacket= tenperature of 120C, 2&/90 kg
(24.3 nol) thionyl chloride are allowed to flowin 25

within 30 min. and the mxture is rinsed with 44

t ol uqu.c'l'hLe reaction m xture ﬂ/\j:'qu/ |
8
: N CI)\N/ N =
weﬁ
3 0 o |

| '
o \'O\Hj\@ . )@[LL 2
, A
'
l
AL
O

j O

" Example 46

IZ

~



10

15

20

25

| odobbhEdfor 1 hour at reflux tenperature. Then 1%;%1‘/%132005/008734
toluene are distilled off under normal pressure.

contents of the reactor are cooled. A solution of 2.55

t hyl - 4-am nopjperidine 1 in 2 L . -
uenﬁa@%heigpﬁg (24.3 rml)h?ri ethylamne in 2 L 1-1759-ift
Iuenelsalo to flowin at 55 - 65C. The m xture

v%eﬁa@é‘oé‘/% ¢ gn nﬁ&aﬁéﬂeﬂéﬂéﬁ’osloowu Boehr i nger

I ngel heim -44- 1-1759-fft is rinsed with 4 L tol uene.

The suspension is stirred for 1 hour. 20 L water are
al | owed #o prepavation ghtheagorgpowr@t3 3. 08 kg (30.4 nol)
conc. hydrochloric acid (36% are added. The m xture
isrinsed with 2 L water. At 35 - 40C 2 phases are
formed. The orgaf c phase is separated of\f and the
aqueaus phase ¢cqm ng 5 the product isNeturn@d to
theNrenctor, 119is sed with 4 L water. Wnder
r ed ressure 3z i sti
50C. 4.87%kg (60.9 g
(50% is allowed te"Tlow into the renmining sol ution
at 40G It is rinsgd with 4 L water. The product A0
suspertsion is allowed to cool to 22C and stirréd for
30 mn. at this tenperature. The suspension is suction
filtered and 10 the filter cake is washed with 40 L
Watremt 18he product is dried at 40C in the vacuum

3 ebinfioR 9 300ie . R0 SR A Bt ik 2eid 2 163 ¢
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ﬁ“ﬁ

L DR NEY M AN K

Hi@al&ﬁﬁﬂtua%ﬁe is%u‘h‘ehtf@f 8ﬁe abfir %%’f h & (0.568 051} $-methyl-4-

concent rat ed by evaporati on. g product 4 are
apunopipariding 1 are added to the soluuon formed and it is stirred for 16 hours

at 20°C, The solution 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 / conc. ammonia (15:1:0.1) through silica gel.
Product fractions are combined, the solvent is evaporated off and thé 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 L 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 L toluene are distilled off
under normal pressure. The contents of the reactor are cooled. A solution of 2,55
kg (22.3 mol) 1-methyl-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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(industrial-grade). Then 2.05 kg (34.1 nol) acetic

aghohidk Reim/ N€ suspensiongjs stirred for 15 1-1759-fft
m nut esg%gt %g ZHSnC 500 g pal l adium on charcoal 25

(109 uspended.in 3 dem ner al.i sed tey.are ed

af d‘%ﬁ@ “ﬂﬁ&? gﬂé’hi‘eéler }th SYSPSRSIoR 15 St rnfsPaH- 5@2‘9 water are
Velived tbhfow anheNhs3540P063. 08 RE(90.43061) Reat S8y drocHBfic acid
and hydrogenated at this tenperature until

S U . t he

W28 oh ﬂ%ﬂﬁ%k"é‘h% Pipire Fdnsag Wit g/lowategpht g5 - 40°C 2 phases
PGT/ SFR08Z3di ' Lhgii 245 ini
e BERAR PIROGEdfc (HASOIS PSFacid'9 B3 Tk aBepus phase containing
f the tnspdactide retyrngsktiogle wiaator, @t is ritsed mathad LewatenadUader reduced
= tat | i Qny. fi o r ipto a
Besy S adt i libdifea a b AT Sat B0 SESH shilh
Lhydiroxide salutioad 5084) ds alldhel cofidwih® the réeinieasélatioane 40°C.

heat ed, t 0 . A mxture of 5.45 kg (68.2 nol o
s e it A TGl e ot smspe s Aaeq ta dag! BARC
Tanld SARPERI B0 B anetis terhSeraflte AThd BRsgEnXioHIi® sthion filtered and
stirred for, 10 m nutes at 45-50C. The suspension is

dbe fikigr cakeriowagher withr4(l water. ‘Hhejpmyduetis sirigd atig0SC in the
tB [ [ [ red, washed

WAPRERAfE cufbeaf DM ke pfodtte akEButatdde® Bd, S e
vacuum dryi ng cupboard. 10 4.13 kg product 4 are

obt ai ned. Preparatiop.of the di X.dropteri di none

f r agnent * 9 PTERATation, prihe, compy ®the anino acid ester

6a- dw, X HENabcd CHBCH3 XOCB O--\ O (
O+ CH3 6 The nethyl es , ebhyl -
ester H S yl ester 6c are pregared byjlby
H - " N
w0 H
_0

N NH
o

2

3

t-3

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 concéntrated by evaporation. 128 g product 4 are obtained.

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 untl the hydrogen uptake stops. The
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2ombbokzknown fromthe literature, for exanpl e pcrmEr2005/008734
according to WO 03/020722 Al. The tert.-butyl ester

6d is prepared by transesterification with tert. butyl

aBeélringel Mngdleeipy esence of perchboric acid U Med. 1-1759-fft
Chem, Vol 37, No 20, 1994, 3294-3302). 25 The am no

i ] i f ot . OhL ~2S ; )
FichCBod bt KSRfertdahd d BB Al G HRADHE10% demineralised
sederi tution reaction. WD 2 006/0 1 8220 ‘

PCT/ EP2005/ 008734., Boehri nger I.ngel hei m - 46- .
it rgsiacom i fipas B agRtersng i A ot fhg deangporting
Xeb631 @& finded WidNSX. N lise@NRateH3Mhd cdhtedts of Thereabiod Qre

AU SRR A odh s

amRLEThdhEARELAHE $ad ¥ LTH@mﬁmréli%ea‘%@fraQexaiEnagﬁe&fﬂé glixture is

prepared by amde formation of the free amno aci _
vitirredafor L0 anigugesest 48s30°63. Dhawisaengdpmis ¢nplethton20°C and stirred

t4 ' r ' I .
OB $el:3 Db iR Nl Tproltlfs B ERRIT B westpd with
t%1 Eafeminealisrdaweteaand awjgdiang 5P €dgeh¢ vacuime dayiag icapbadrd.
YEs SPTRRS S BRhF N O HO N OIN G} 6 X HO

Preparation of the dihydropteridinone fragment 9, by:

e preparation of the amino acid ester 6a-d

T
/

Z x
i o
[-]

o
o
o
[=}

é CH, CH,
X 0—CH, O\ o—< O—QCH3
CH, CH, CH,

=]

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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1\%(3%0@6/3182500_3 bCdef CH3 CH3 HCH3 X OCH3 O (21/£r2005/008734

CH3 CH3 CH3 CH3 WD 200 6/0 1 8220
PCT/ EP2005/ 008734 Boehri nger 1ngel heim -47-

1BJder2Ripbf IngelRigpar ati on of thesgrethyl ester 7a A 1-1759-fft

suspensi on of 457 g (2.06 nol) of the amno acid

nmet hyl est 0 ered sodi um
hydr ogen® c |ﬁaf0’gf 't%ﬂﬁ"gﬁ@é\e?‘fé’ stirred 5
for 15 m nut es at anbi ent tenperature. 440 g (2.27

mol) 2,4-dichloro-5 nitropyrimdine 5 and 1.5 L
cycl ohexane age ded and the nlixture is stirred for

3 days at anbi tenperatuﬁe. Theer eactionfis

moni tored by HPLC. In orderto redissnlve any product
whi ch has cry¥fa™ised out, 4 U i chl or ot hane are
added to the fuspension. After Jthe dItIOW 335 ¢
magnesi um s at e the 10 sUspdnsi ®p i s suldtion
filtered and“-#e inorganic filtler cgﬁe ghed again
with dichloronethane. The filtlrate i$ evaporated down
to 3.1 kg underg reduced pressure and the suspension
obtained is reftuxed. The solution is allowed to coo
slowy and stirred for one hour at 10-15C. The

CHBDERRR BpRih R IS RS i bl s
|40%L5qﬁermesmumnﬁﬁasmu@ﬂrabaﬂrb@bm&&apera@ﬁrda (X =
%HS are (gtal ed . as a dark yeIIow sol i d. Conpound

eraning agi Qr%rg%% by amide farmarionfdhe Birre.am;}no acid

Wit 4 TReldI@RxcRt of Dendlat ﬁﬁ‘n kﬂnﬁﬂé dSufibnfin %ethﬁi)ﬂalré/furan in

pol ar sol vent such as e.qg. acetate or
m%mmwf@{bem@tamcl-ﬂam PO - mamnﬂwluquum

RAERRIA b AR:cfs SUPRAYIRne) H N O/ NO2 OX aNN:r.

o Preparation of the compounds 7

icn
oy

I~
I
o
o]
=1
o
w—ly




Grd\oobrotkzz6 b 7 g 25 A freshly prepared SUSpenS'P@rfEP2005/oos734
of 560 g (1.63 nol) 7a and 185 g Raney nickel in 2.8

L acetic acid is hydrogenated at 75 C. After the

ubetsenyf LR ggen has VO 20061 438220 1-1759-fft
PCT/ EP20 08734 Boehringer Ingel heim -48-

1- 1759fft endedthg.ﬁﬁatalggyj |sf|Itered of f and the
hydr ogenat i THGPEGHqR; G frs me ﬁﬁtreﬁt—@d down under
reduced pressure. 4 L of dem neralised water and 4 L

et hyl acet ate are_added tg the resi due A precipitate
iSEFPCIsIonRLAD T £ 62.0p @adépg the FBineaasid meatindester 6@ and 693 g

PSS fhol) [ PEwASE AU ivkh & &dg%n%sﬂﬁﬁﬁt@ﬂl A f.c gelohaefér{aﬁk stirred

acetate ar e 5 added to the organi c phase an

5 ploedbpninates dranshient smpfaratues. dld0 grtis2pmal) @Lé‘t—étCéloroé-
S i ti r
45R80MRhR S T's CRELAN: SO 0BFlng Bl BffG[ suded ror
V\hdhmtwm&ledemmadurséﬂle/\waeﬁon iklthaninired bplI-SI?LC. In order to

tAare bt ai.n 10 The filtrate i.s,.washed
PrsACive AR biode: Sty hes A iae ot 1.6t dichiaronesbapc.are
r&ma tb $h€ SngRALIbA! BttePthcARIPES b 955 g3ﬁ£gres@ﬁn Sulphate the
reddi sh-brown resjidue B are obtai ned,

10 sospensiqn wisugtion dlgrdandyths dpesganic filfes c'@lsm w@e@ gaie with
??Hfdlﬁetﬁaﬁ@dTﬁe ﬁ[r_?a][ﬁ Essé\ﬁgpﬁ‘icd Hogvn5r?||'3| ? ?g@ﬁgf gécllpced

ux terrperature utiron I's
andssulneamcﬁ theesuspsnmom obthimdd iy rafhgxead, Tersahoion isfaalowhd to cool

' | d h I
TS RoR GBI otE b AL Fo BTG The shalfenSfRy!h st frered
ﬁtnidl’ the ﬁtlffeﬁ Salisfﬁcls h[lt_ushsd ﬂﬁﬂﬁ?ﬁ%@ﬁkaﬂeﬁ I'E'lﬁl’ﬁtoklli.lt‘:":c ﬁlﬁ?lefd@{jt 49°C in

urs a [ e on ere
15 hy Vm&rmpsﬁuagﬂ?ﬁegg?p 3'— %t‘eémi) aneptaned;as a dark
?ﬂo‘tvfg@ﬁd_\/\ﬁ th dem neralised water. The product is

ried at 50C in the vacuumdrying cupboard. 266 ¢
product 8 are obtained as a solid. 20 Preparation of

CRAY I Tb  ardpfaphrdd analogously to this method. During the reaction

of the amino acid amide 7e,f a fairly polar solvent such as e.g. ethy! acetate or

20  dichloromethane is added to improve solubility.

¢ Preparation of compound 8

RS oo d
O e

7 8
25

- A freshly prepared suspension of 560 £ (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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G 20%6m1dsbo N 6 b 8 9 25 38 g (0.95 nol) sodi UM per/Ep2005/008734
hydrlde (60 % di spersion in mneral oil) are added

bat chwi se to a solution of 264 g (0.94 nol) of 8 and

1ﬁé';er£h éIHél)n methyl iodideggn 2 L 1-1759-ft
di et hy ace am de at 4-10C within one hour. The

Sl e 2Btadisk R lSHR 65 4B Mg T Rp bl soigig i pbghited
2O iPGhEEPR AR ED POESe. BACHE ddtgRlerdiRee knh@d:ﬂﬁnd‘@L ethyl acetate

1- 1759 fft cooled to 10C and a further
S RAGEDAD th TIUIE D RIPOPISAE GHBICHAE S e pBoftact 15 formed

Sﬁét{%@ﬁ' tHOphfted OH!iesa(fﬁeo%Q phae is 30Puteddhy Laétﬁgrﬁic%tate are

kg ice are ded t0 the reaction sol ution.
rfé%isrldttprtbe Qmsha:sﬁ and th¢ puecpitaie ihswgtion filtered. The prempltate

5 SRl 56 BOUTE el AETRFRRE Yhrhel L HGH of Blnpont
ftemperatoak sucsomGibred anidt vasthediwieh démaedalsetievaterTa0 g of

pr.oduc 50C in the vacuum dryi ng cupboard.
ﬁglsgpﬁqd%itgdﬁ&()b@alﬂ obt ai ned as col ourl ess

crystals. Preparation of the Corrpound of Exanpl e No.
46b reactin 4 with 9: ~\A\NNO\VIINV\ I
Jerate ¥y washedhege tpescyvitly smiwnp Chlogjdg sptutiqng The qgeapic
f I _

é@aé e e by apGatin D8R of a rsgish-browg esidug f are

gabamed&hrgh(ls ganbmld)wmh |tlne w(i]st rplzodfuatd’t h’J]he dempbinedrariide
| viept of f

Iﬁ%}(é&ﬁ%?\gﬁ'&(%dzfruxeg &% 160 ﬂ oi@k)i?gﬂ_ t?%perature tﬁw

ure‘1rs'ref hour
2ohwiomyik fdte pahélamadndathe ﬁid:d emlnﬁmﬂl with 150 mf. esledncts50 ml

ﬁﬂg{:%ﬁxl | wgtefrg;'tl; # fdtztg)&l'lﬁﬁo&g{ofﬁqute}g ﬁxggempergtet;rla e mixture
is left to cool and stirred for 16 hours at ambient temperature and for 3 hours at
0-5°C. The precipitate is suction filtered and washed with demineralised
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.

Preparation of compound 9

; o
JLL o XL
O O

8 9

38 g (0.95 mol) sodium hydride (60 % dispersion in mineral cil) 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 one 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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] f. The m xture is cooled to 100C and
g&%zrqtéér@%zgid water and then 0.5 L ethyl acet ate]P P2005/008734

added to the reaction solution. The organic phase is
par off and the aqueou phase is again washed ;
219?%&3]%59&?% ﬁn acet at e. 9di chl or onet hane and 1-1759-11t

5 L eEI"n(é acetate are added to the aci dj c_ agueous
Coind afirghesr0. 3% 8 Qeftimonel) podiver hdndy arsadded. The

trﬁlx@l'ﬁle% SeiMbd ForP o a2110- B5oT0r IR mﬁ,oé?hﬂ'ﬂc?%égé' di ﬂiq{g ice are

sol ution. The aqueous phase is separated o
ddgdadite tihesastips solasihedThh rreeaﬂmmgrwpﬂmlhn isndibztedh withs® L

Sopflrghs iR, THFRRRG0, PRI L 00 BRI B kS i

$ubpd)mﬁh;¢reﬂ| dxtdettmdil&n dakdiz veashee mtith dermirepriised edtaoWihe
und e gssure. 406 f crude ct .are
SBP St o5 BB IR ek odam Enelarl a2 46 of Prcitysr 2 are

|Mh€@hﬂtol§ﬁrleé’s-cﬁéi8]sfft The crude product is
dissolved in 1.5 L ethyl acetate. At a tenperature of
50 55C 2.5 L of nethyl-tert.-butyl ether are added. The
'Fré athfoh %f'tl{hOGHh@o%ﬂd%th:éﬁgvl@NB o'ty I%Qafn@ 4 KGaPeur s

cooling to anbient t rature. pension

|s stirred for 3.5 hours at 0-5C and the preC| pitate
IS suction filtered. 5 The filter cake is washed again

wi ¥ h Jetihyl -tert. -but hg’/ethﬂwa etgte (2:
me N but e produc
in the'va wﬁ%!degzand . 236 ’ﬁéizit Tﬁg;ti;/
conpound o anple no. 16 are obtalned as
anhydrate”(1). 10 Cryst i sation: 46.5 g of the
crystalline anhydrate (I) described above are

di ssolvegd in 310 mL of _1-propanol and filtered clear.
The m xtUre is heated td 70C and 620 nL demi nerali sed

wat er are added. The solution is left to cool to

nbent 15 r re cool to 0-10C.a eed

A lsBaieidd b 2001 ObRuD FaRa e R laani A ate, 200 ¢
£106 tmedolh Orand 183U 868 mndIP @ in|900i B2 eidtiyl-4-pbarh6is

%F vvgsh dH&?CH cold 1%8&13{1(” / dem neralised water
feriux BT e dif Theamixtpreds s¢flyxed fpr 3 dours,
abo %ngf D- rh@ﬁlyl@%élﬁ%rﬁﬂ)ék@gdwmligﬂ 0 oP stﬂvent are d(ljsulled

crystalline onpound of Exanpl e . 46 are obtal ne
af. Afer ﬁﬁnﬁ)@nglmamng 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 ethyl acetate are added to the reaction solution. The organic phase is
separated off and the aqueous phase is again washed with 0.5 L ethyl 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 aqueous phase is separated off and the
organic phase is washed three times with in each case 1 L of 1 normal aqueous
sodium hydrogen carbonate solution. The organic phase is dried over sodium
sulphate, filtered and the solvent is evaporated down under reduced pressure.

406 g of crude product are obtained.
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2@oMgs/61a48¢ product of the reaction described abopergpzoosio0s734

may al so be crystallised directly as the crystalline

nmonohydrate from 1-propanol /dem neralised water.

SBBé e§1 elidif conpounds of Exgople No. 27, Exanple  j_1759-f
. Exanpl e 25 No. 234 (synt hesi s di agram 2)

I e
G5 2.5 ofidthyl-tbkt.-bihityt€oh€} ade alded RTERE m¥xturkliHnNculated at
1425“&3anc; sotirreRd J.fcn:Rl ﬁl\llc:)[lfrrs I_v|w cc%hng to am%lent temperature. The
suspension is stirred for 3.5 hours at 0-5°C and the precipitate is suction filtered.
The filter cake is washed again with methyl-tert.-butylether /ethyl acetate (2:1)
and methyl-tert.-butylether. The product is dried at 50°C in the vacuum drying
cupboard. 236 g of crystalline compound of Example no. 46 are obtained as the

anhydrate (I).
Crystallisation:

46.5 g of the crystalline anhydrate (I) described above are dissolved in 310 mL of
1-propanol and filtered clear. The mixture is heated to 70°C and 620 mL
demineralised water are added. The solution is left to cool to ambient
temperature, cooled to 0-10°C and seed crystals are added. The resulting
suspension is stirred for 3 hours at 0-10°C. It is suction filtered and washed with
cold 1-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) :




qvgigo%m\lgz la NN15 NHZ 16 Rj - 17 R X X 0_881%‘2@5120051008734

017 9 HNHN NNv OH W 2006/01
PCT/EP2005/008734 Boehri nger I ngel heim-52-

15175 egparation of 11 , HO ~ HO ~
Bttt lpg R L b o N T8 10 2 118 260g 1-1759-fft

(1.32 ol ) 3-nethoxy-4- nltroben20|c acid 2 are placed
in 1.5 L tol uene. 300| toluene are distilled off. 5
nL di meiok rmam deygr ¢ lgled to the sgwtﬁé@szm%,’qm
m. (1.7 t hi omyl chl ge e added dropw se

t her et o. nRaction solpti¥n is refluxed for 2
hours. The solvent is congentoated by evaporation
using the regary gvaporatos under reduced pressure.
The residue™Ts 10 ydi ssolved in 500 nL tetrahydrofuran
and added dropwi se to a suspension of 202g (1.33 nol)

trans- 4- &8 pesycl ghexanol 10 in 1.5 L tetrahydrofuran
and 1.38 La W% pot assi um car bonate sol ution, so
that the tenpe mai nt ai ned between 5 and 13C.

The m xture is sﬂlrr. orpl hour at 20C and

1

“H H o
B o o
SR,
X
R N\O\N
1§H N
0 ©

™Y
~
A
>
>
D

w

CH, o) RrL\,N
H 0 . ~‘]:::l-..N /ﬂrij:&:ﬁii, 17

o |



\_-m/.

10

15

20

25

g\ﬂ'bﬁ%g‘%‘b&?%‘fﬂ i sed water are added. The precipitat eP(jleIEP2005/OOS734

ered and washed 15 with dem nerali sed
water. The solid is dried at 70Cin the circul ating
L .dryer 809 (98% of theory),product 11 are
g%?%‘ln qugf%'e(n%\at hyl ene chl oride/ethanol = 9:1) Rr = 1-1759-fft
0.47 Preparation of 11. 20 HO™ ~ O rlvl~~tJ ~ NH
Nexspratios ofdlo 0 /0 0 11 13 1 g of finely powdered
rutheniunm(111)-chloride hydrate are added to 185g
(0.63 nol) 11 and 234g N-net hyl nor phol i ne- N-oxi de in

1.8 L acetonitrile d@nd the 25 m xturenbos «efluxed for
1 houHo. Under re essure 1.6 L acet| le are
evaporatoff.+ 1.5 L iqoer al Tsed wat er ef 3Na

to
the residie ¥hd the WOl 200-6/0 1 8 220 NP
PCT/ EP2005/ 008734 BoeRr | ger Ingel heim -53- o o
1-1759-ff suspension,is cooled to 5C. The" -
precipitat® is suctiof filtered and washed wih plenty

of demineralised water. The solid is dried at 70C in
the circulating air dryer. 168g (91% of theory)
AP Ud 13210l ZratihekyréditrThanzoieadig 2ore placed in 1.5 L toluene.

B R B BT gL Ao
residue and 123 mL (1.7 mol) thionyl chloride are added dropwise thereto. The
reaction solution is refluxed for 2 hours. The solvent is concentrated by
evaporation using the rotary evaporator under reduced pressure. The residue is
dissolved in 500 mL tetrahydrofuran and added dropwise to a suspension of
202g (1.33 mol) trans-4-aminocyclohexanol 10 in 1.5 L tetrahydrofuran and
1.38 L of a 30% potassium carbonate solution, so that the temperature is
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 filtered and washed
with demineralised water. The solid is dried at 70°C in the circulating air dryer.
380g (98% of theory) product 11 are obtained.

TLC {methylene chloride/ethanol = 9:1) Rr= 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 1 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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+yd 208G sesh 51 nol ) 11 (90%, 80.1 L (0.65 mol) pcT/EP2005/008734
ci s-2, 6-di net hyl norpholine 12 10 and 60g sodi um

acetate in 1.4 L tetrahydrofuran are refluxed for 1

'BathrinkBIngd¥ihdimr € i s cool ed tos0C and 120g (0.57 1-1759-fft
nmol ) sodiumtriacet oxyborohydride are added batchw se

{=o [ e t .
Pt e 5o e ST RAF shctigfcr P8 W Syshe wien
Bientg@lf dentin¢ralisainemt. rﬂmesblidaiy demdm r7a8fCan the dieculating air

di ssal ved in 2 nornal

3%%@&?@?‘]”%%%‘;3?9{ a%f’@& arcoal are added

t'chf(enc&ﬁ&whé eRlogide/etHanio$ = sswyRLf enofgq tered. 300 ni
di i sopropyl ether and then ammoni a sol ution are added

to the filtrate until the aqueous phase is al kaline.
HepdiaibHoe14g Stirred for one hour and the
suspension is cooled to 5C. The suspen3| on i s suction
filtered and the solid is washed with emnerallsed

vvater he cryl oduct 'S crystalll 20 from1l.2 L
|soproa I +Th on filtered cr ~- poduct
is drj N, 50C i rcul-ating air

(43% of theory) co ou 48 are obt ai ned

(et hyl ene chlorlde/ethn -=9:1) Re:045

Prepar atZon of 14 8 <-- O x HC ~N H %44 ooH

I / i0Oo N 12b 13 14b iO0 WO 2 006/0 1 82'2'0
PCT/ EP2005/ 008734 Boehri nger 1ngel hei-m - 54- '

#EJL% g@.’gflfr}xop')&jn@% ﬁb?l nemTZ(O6 ??5 gg)l)( %% g.'gl?m)athy?mo%:)%o‘?me 12
aad hdgesdiyh faﬁd:tateﬂml W4 intetdbydtofhminuae eefluxedebt Wtethr. The
USI pu%e t1shceoovlvaci to 20°C and 120g (0.57 mol) sodium triacetoxyborohydride are
added batchwise 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
hydrochloric acid. 10g activated charcoal are added to the solution and it is
suction filtered. 300 mL, diisopropylether 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

Preparation of 14b

0 N x HCI
Q. Oy — o

H

a
Y

13



tor unt|I total enamne formation is achiev %éf
%ﬁ@ %1’ is distilled off under reduced press% /EP2005/008734

to | eave a resi dual volunme of 100 nL. The residue is 5

ol ve h. 400 nL et hanol 80C and cooled to O
%’Oegl dlqgﬁfhg Mt emper at ure 10.7fY" sodi um bor ohyri de 1-1759-ft

are added batchwi se and the mxture is then stirred

tfopuspension of 651352623 mmeli 13, 23demls (26&ame)) marpholifegl2b and
. g B 08, BB

coparetlr ard dotbyemmaupe fatmatonisdehieved iCkdsqvagds dsnlled off

Th | d 10 d | d

PSR i@ BIRRELS b PR D00k e fRe
5 ?gssgﬁgmzag‘)am?:(}clpimém;aﬁgmméﬂodmrmle@td thdS‘fCZ‘iﬁte ﬁgs 3

éﬁPBF’ia&é‘Fe‘t%%ﬁﬁﬂd;' plyride g% : aﬁuc@gé@}c% mjxgure is

Shétl QbredTR0lld BN GPDOAT MBS Adfed toitie sSRn'EBﬁLHi‘ﬂ it isTdeEusted to
(et hyl ene chl ori de/ et hanol /amonia = 19

@H 7|8 tor @ byshe additioaf aﬁ@lmc@mmdﬂmrwlmmdaﬁg folvents

-gpeef&ﬁ:%h Hﬁ:d’ ?Bxecﬂ%?x &r%@&%@@@%‘lﬁ%@e fsidue is

boi I'i ng enpera appr ox
10 eqapemdbcé it menliylene ch’ranﬁy hnd lchrasalographad @nadlieadgel with a

SupBiEine & ebieof Pl R 0i P 2540 oo

249 0 23?/ Fikst} ARy Jongs@RAL [HLCAnadtRylehé ahldeideshddtt/ammonia
hydrochl oride. 20 TLC érret hyl ene
Ehl B0 Reard R hisinted. Eractions gontginipg the W@zcompound

Eﬁ‘ ﬁé%?ﬁn@fchl&&l%'x%koﬂé!\%%g ( é gll"b 5Y R ) 11 = of 128 -ark O

13710 6 14c
15 (:om@mndmryd conceyghsdrinpsaperation) gihsarsdine smp;en@dohn 350 mL
| Lxe r
sty SEBORRE BRI, A sPoldy, 28:C0 Bl <pgaREor
mneﬂlyhmommmmeadre dddéd follduredicsy @@ ude cerprimsgimethylether. The
suspension is suction filtered and the solid is dried.
24g (27% of theory) compound 14b are obtained as the hydrochloride.

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

Preparation of 14¢

>N

O LA
), . O, o — L,

i 14c¢ -

o
N
[1]
-
\

Q
Q
Q

1

25
112g (383 mmol) 13, 108g (770 mmol) N-{cyclopropylmethyl)piperazine 12¢
and 4.5 mL 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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suspended 1n 1.2 L ethanol. 30 15g sodi um borohydri de
are added batchvvl se to this suspension

&%@P WD 2006/ 0 1 8 220 PCT/ EP2005/ 008734 1-1759-fft
Boe ri

nge eim-55- 1-1759-fft of 15 to 25C
r The, m x e 1Ls stirred hour s, .a
S i A5G i AR R sy b SHTEH LA #pag7C and
Nnoihirelg sddRirmbeehfdridelfic hddes. Bhe midiGre idmﬂﬂfedffeﬂ y6edurs at
pressure 650 nL et hanol are evaporated off.

| l&uiermfiléqedaﬂassya@ﬁﬁﬁl%Iyérl@ﬁ@kaq‘?eeva%ram%@ 2 Fypurified
WhateHifd 560 %ﬁQ'c?éioB e 204N FheMBRARSEBoled to 5°C and the

suct 1 on tered e residue 1s dissolved in nor nal

repepenshinos isuctiere ﬁ&erngT@Gtrwdu@a disspivedan lan@rnyd ddrochloric
t r t filyt
gy S8R ol Rpf e d B ad e BfbqutEh ficpion filreged, 400 mL
Ittrtl—hutyﬂlﬂeﬂﬂlldthén m—: a&dtdil to dnnfimtaze swod ittis emdeldkaline with
cool ed. to, 4C, e precipifate is suction filter
RSB aR  Retarad Bt Torths PrHEtieR sHstop iere fnd
rvedshed §gthl derfierallsed ater. TheudidhentRALREDRT 400 Ml fert.-

cool ed the solid is suction filtered and washed with

taytylmethyledaerrelt M%ﬂ%rﬂw aplickis syetjomflterpd and washed with tert.-
SRS S0 A5l RC LR S 40P a0
c¢hé¢ay) pederchddolis cb@mey. Rf = 0.2 15 Preparation of

sl e Lo B0 107, CA L

hydrogenated in 20 the presence of | Oy Raney nickel
3; a tegiﬁe% ure of 20C and a hydrogen pressure of
GpRarauqmg alyst is filtered off and the sol ution
is concentrated by evaporation under reduced
pressure. The residue is dissolved in 500 nL

i sopropqnol and nade al kaline by the gddition of
anmmoni | ution. Sufficient ;LI
~ I
H H
' NH,

15a _o

A solution of 108.5g (277 mmol) 14a 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 filtered off and the solution is concentrated by
evaporation under reduced pressure. The residue is dissolved in 500 mL
isopropanol and made alkaline by the addition of ammonia solution. Sufficient
ice water is added to obtain a volume of 1.5 L. The precipitate is suction filtered
and washed with 400 mL demineralised water, 160 mL. isopropanol and 300 mL
tert.-butylmethylether. The solid is dried at 50°C in the circulating air dryer 02¢g
(92% of theory) product 15a are obtained.

TLC (methylene chloride/ethanol = 9:1) Rf= 0.25

9\982%6/6%52@”‘9 are evaporated off and the residue ii.@mgpzoomosnﬁ}
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s added to obtain a volunme of 1.5 L. T
g?@g@@ﬁ/qelggﬁéo is suction filtered 25 and washed wt H%MMOOSIOOSF’%
nm. dem neralised water, 160 nL isopropanol and 300 niL

but | ether. The sol' is dried at 50C in
ieﬂlglngﬁ %ﬁlné%alr dryer. 92g 6?‘92% of theory) L-1759-fft
product, 15, are obtai ned. TLC (nethyl ene
@ﬁ%‘r‘fﬁa@ﬁé’fﬁéhol = 9:1) Rf = 0.25 WD 200 6/0 1 8 2 20
PCT/ EP2005/ 008734 Boehri nger 1ngel hei m - 56-
1-1759-fft Preparation of 151a x HC ON, N {::~N51:
_H N NHZ 14b O 15b ,05 ution of 23g
(57. {E&pl ) . 14h hde'c;' loride in 2@ dem neral i sed
wat er ™ ogeated in the presence o paPl adi um
on charco o4 a tenperature of la
hydr ogen pressiyre bOpsi . The Tatalyst I's il th
off and the filtrat pﬁosl oWy adjusted to pH =
the additiqg,of 1 nrmﬁj- sodi um hydr oxi dgsgsol uti gn.
The suspenston is Stirred for 2 hours at 20C, suction
filtered 10 and the solid is washed wth dem neralised

water. After drying in the vacuum drying cupboard
PVscﬁgticpm ofl 13 (55.5 snodd) A dgdrdehdgridenini 200 mi . ddminebglisbdd

mffr 1S E}Xg;qgﬁn%%gjiﬁfthgg{lq%gq‘% %éﬁgxﬁ o%zchggco(a} zIA'O%) ata
@lérﬁpélhyd:te@frmr’rc%d @hi?d&@gélgﬁft%hﬁ‘é dfB0bkie TeaatilgR idfiltered off

Raney ni ckel at nper ature of 20C and_ a

S e B Sl ashoed S Dohad 1 Sy of | perraal sodium

ﬁgr&romde solution. The suspension is stirred for 2 hours at 20°C, suction filtered

and the solid is washed with demineralised water. After drying in the vacuum

drying cupboard 17.5g product 15b is obtained.

Preparation of 15¢

N NH,
14¢ Lo o i5¢ O

A solution of 72.5g (174 mmol) 14¢ in 700 mL methanol and 145 mL
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 methanol 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 drying in the circulating air dryer at 60°C, 60.5g (90% of theory) product
15¢ i1s obtained.

TLC (methylene chloride/ethanol/ammonia = 9:1:0.1) Re= 0.58
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20 PRes b8 get hanol is evaporated down under reducgg/Er2005/008734
pressure. 500 nL dem neralised water are added to the

resi due and the suspension is cooled to 5C The

SQi e SodiSeiguct i on filteredspand washed with 1-1759-fft
g%m%ergtael ilgged vlvater. After drying in the circul ating

bteat ik FazEomiaonge on 4 bR 4 FERBPAGa ATy 2

9: 1: 3.§1) 14 = 0.58 WO 2006/ 018220 PCIy EP2005/00 8 7 3

4 hringer |ngel heim-57- 1- 1759j Preparation
of{%z;. orresponds t gonpoun ”m e No. |
23)N\@5r /\+m1?a—fOAs ' forsy™p®
20. 2g (55. ) 15a, 16(5g (61.4 mmol) i "an JQ/;LNL
(83.6 5 nmol )Y p#ta-tol uenesul phonic acid hydraté in L
400 nmL 2t hyt-4-pentanat is refluxed for i@ hours,
while a total of 360 nL solvent are distilled off over
the entire period. The residue is left to cool and
t RgoRRIohdffdoest 695.9 hﬁ%ﬁl) 938l Y6%¢i(8130Rmholyit6 and 15t.9g (83.6

€ a

dem neral i sed wat er. gueous phase_i s washed three

tmmd) pasartolitemesulpheric acid hyfyatein 490l Zraathylet-peatanol is

t s . .
AGAFSSA B CEnAR ERAT RBEE AL LGl RppREETer e
Tmirepgaod CThé asidud is lafashesbltandabe solidified vil ipdiasoleetiin 300

wat er. .The. organic ase is dried.over .sodium .

Sl ptrmaetaed Bhisg. LHE SEnecucnvihi YehsoIBieliae witp ethy
Wi Bite [ADURE e thPIl Re falté Bre aiRAIO3he Hguésusditzsohi@duifitient
82 L di net hyl acet.am de, and sl owl y_added dropw se to. a

Sorm dderxiGosqtution addedria &ive 3 RHLT 4 1 togldm Therapgprig phase
Vi@w%h%ﬁ@oyrhé %i[&u@n%gﬁlﬁéd Watd?9ThE ReedHiX bHAR ik Aried over

stirre ours at 20C, the precipitate 1is
sediun sulphates filigrednndubcrsotvent iseveperatsd off under reduced

o ' cod. mat.er. o ,
SSRARL o AR LM R B sty saac
hitdpwisede afsobkim of D B4 pomducimdrfia ind.4 bt dimindraliSd water

%?iﬁlg Fl%,ﬂg‘glsig@ g{i%e &h@d%ix%%egg hsi}rglg lf({)rﬁi ﬁolﬂlr'soa z‘i‘ﬁ&ﬁ %]eepllecipitate
TOHRRN fledit@ahdGvashtédwith plety difdeaiipe@tisedBv@ter. After drying at

deconposi tion, . ) .
(60°C innpthc vacuum drying cupboard in the presence of sodium hydroxide flakes

30.3g product 17a is obtained.

The base thus obtained may be crystallised from acetone / 1 normal hydrochloric

acid as the monohydrochloride with an m.p. of approx. 320°C (dccomposition,
DSC: 10 K/min).

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

NH,

/\I
O ’1 N lll 0 1/”\ 1|q .

s 7 16
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RES20ddh 16445 n) . Preparation of 1 (corresponds to ther/Ep2005/008734

conmpound of Exanple No. 27) . +,.. VH+ CO~-NN v ~N
\\V C HI \ HI / N~i JM NNH/ \ 15b 16 25 17b

MR RORBEOINEBRIRO PCT/ EP2005/ Q0f734 Boehr i nger 1-1759-£ft

I ngel heim -58- 1-1759-ft A solution of 16.2g (48.6

W Rorbyigh 8¢ 102edate heliT kb, K 80 sk dinbB 363 ie (68.3 mmol

%aﬂﬁtdm&ne‘éunﬂmhﬁm:dld aydra%)lm:BS 0 Mloethyihpldrpenicaiciand 20 mL

I(ﬁ a0 %r’]gg{sfg}lfhvl\lyotilgbsn Fatlux eaﬁo\%ﬁ%m gngbﬁ lﬁ%ﬁ? ?rf%, gcr)lgme distilled
e 1008nEP-Hictign 4- %eﬂtﬁﬁb]%@‘%ﬁ@dl aRd tife §6WH#idn idl defluged for 5

left to cool to nmet hanol and 12g

thqunsetlhwlgﬁt |t9/ rroolctm%FCdéldail‘éH&dmhawl aeééngelemlaiyl
F:trﬁﬂea &ﬁ%’é’“ Q}(fg r%!‘,’ dFrhcetU?l% ar® HRGF AP 1P Ao Sn, The
cool ed to 30

uxed he precipitate I's suction
fsukna@sm lancﬂwwdgmdobmietdwtoaﬂé’ﬁo flehe pntemlrtateolls sfigtorl §ltered and

AL S foehned PhsHalolYasital U aXASHE RELYIDthe in the

Q*bh&irﬂ@ﬂym&&u@ﬁoiﬂﬁleatfﬂoﬂ@ ehl 7 (7865 oﬂﬂieety)cbredﬂd:t\d_'ﬂgls obtained

t he hydrochl oride in dem neralised water and

25 s Q‘PFW@r‘idF into an aqueous solution of potassium

Q@Eel? MR i the IR AEEhISAAL i ﬁ‘énfﬂe?ﬁls@é%téﬁancpﬁfﬁﬁ%ﬁﬁ@ it into
h methyl'ene chloride. The base of

@n;aguawa spdution ohpelessivmecarbonpseinnd ﬁamr%@@l S%ﬂ@rﬁ?elbﬁs)? is

s i Mo o R e o

G¥mIneralitedGhiret (101) Einl-p [= 4508y INSESC 10 K/min).

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

v

@ ,Y! . VO |
, %m; cnlw’ AL — %H lf':[if/

A solution of 23g (59.5 mmol) 15¢, 16.8g (62.5 mmol) 16 and 28.3g (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 oil is allowed to cool to 60°C. 300 mL methylene 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



é7b]]8§§0 16 17c 20 A solution of 239 (59 5 rrrmll)CT/EP2005f008734

N
,15c, 16.8g (62.5 mmol ) Ifi and 28.3g (149 mol)
par a-t ol uenesul phoni ¢ acid hydrate in 350 nL

%Mrﬁﬁerﬁlg%%ﬁnol is refluxeggfor 22 hours using 1-1759-ff

e mater separator After the addition of I g of 1j

Sayall Skl 2 3G heo8herizets bhfilng B89 ¥ 1886, Bsc: 10

Hnoie ddamOn@Déndo@h&ﬁﬁc cBO&ts ity tHeEDISY] &iagradi Ibefdrsl enedink).
300 nL 25 dem neralised water are added and the pHis

rai sed by adding approx. 20 nmL of 10 normal sodium
byl %ﬂ@uﬁd’ higé &rﬁﬂ' dlRrdtivel gzgalsJ Be paagdd by Bﬁ@ﬁ)@lohﬁng method
washed = ------ twice with neral i sed water and
5 deymthesydiageadi3im sul phate. The sol vent is evaporat ed
of f under reduced pressure and the residue is
di ssolved at 65C in 200 nL ethyl acetate. The m xture

is left cool slo 20C the preci |tate S
V(OL tered angm th cold ef 9Fh%§5§tpi?'é3
er i_Rg. at 60C i 00 6/0 1 8 220

PCT/ EP2005/ 088734 Boehri ndkr | ngel hei m - 59-

1-17594%4t vacuum dryi B%écupboard 24.4g product is
obt ai n (m p. = 182C, 10 K/ mn, additional
endotherm c effeqts in the DSC di agram before

nelting). The cowpound 14c may alternatively al so be
prepared by the followi ng method 5 (synthesis diagram

3). O ,- AL NRQ Synthesis plan 3 ON, HH 12c 18 O\~
O 19 o'lw\/+Ho

Qi

H
19

N
2 0 ©
2 2
N’\
v/\ K/N\O\N o
f NP
14¢ -0 o
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NG 260é1828h 2 V--"N ~N O HNJ 14c ,00 10 WO pcr/EP2005/008734
2006/ 0 1 8 220 PCT/ EP2005/ 008734 Boehrl nger | ngel heim
-60- 1-1759-fft Preparation of 12 ON\H+ O N HH

]]?é‘eh%t% t],-xgln%eﬁ'?egm( 142 mmol) 4- acgy am do- cycl ohexanone 1-1759-fft
% 83 nmol ) N- cycl opropyl met hyl pi perazi ne 12S

d 0. mgé_get hanesul phonic acid in 175 nL tol uene

Sp?gfl?) ReG=usi ng the water separator until no nore
water is precipitated. The mxture is left to cool
and at 50C 175 nL ethanol are added and the resulting

m xtu ooI ed aQ R0C. 5.37g (142 {pfor di um 10
borohydrl re -naddi Wi se—wiet h t hor irring
and the m for 16 hours at 2

m. of 4 normal hydrochloﬁlc acid are added dr
to the reggtion mixturg Under reduced pressure 208 niL
sol vent ar€e evapor at of f. 100 nL saturatei@

pot assi um car bonate sol ution and 200 nL

nmet hyl i sobutyl ketone are added to the residue. The

5 Reg-(ph2asemol)4-Httamidcopligbxdhoh® 19BN E stmﬁﬂ@lg N~
stirring, The product is SHC“ on filtere

gyeleprapdlmeihy! H’%?I]%‘%etl&ﬁﬁél &0t gl ﬁlegba%uf‘ honic acid in 175
oL b SO R HIGREQP 6ing RS ek B A ! o8 moRGHA¥Alse

char coal [ teréd mxture i s
ooesipigied t'ﬁbe pngtﬂrp st lafteto cool and at 50°C 175 mL ethanol are added

and the resulting mixture is cooled to 20°C. 5.37g (142 mmol) sodium

10  borohydride are added batchwise with thorough stirring and the mixture is
stirred for 16 hours at 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 solution and 200 ml.
methylisobutylketone are added to the residue. The two-phase mixture is cooled

15 to 5°C with thorough stirring. The product is suction filtered and dissolved 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

20 TLC (methylene chloride/ethanolammonia = 9:1:0.1) Rr= 0.39

Preparation of 20

IV | V’\G x 3 HCl

25

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

for 6 hours. The solvent is concentrated by evaporation under reduced pressure
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y suction filtering. After drying, 16},%9- 05/00873
4?%%?6/%%%(gry) of trans conpound 12 are obtaine (5EP20 21008734
TLC (et hyl ene chl ori de/ ethanol /ammonia = 9:1:0.1) Re
3 L Hﬂ%ﬁ ion of 2 VNXGHIO ON-- LN ~NHZ _1750-ff
E&gﬁglge g:[ez%l ution of 44g (157 mml) 12 in 500 niL >9-fit
24% hydrochl ori c idisr uxed for urs. .The .
ap Bt R B sty o b apioBngh A Weciagis is
@ﬁ@ﬁ&!ﬂﬁﬁel\é@ s Rith &t bRy RIZEGARI0O8PB4k 60°C in the
Boehrin In el hejm-61- 1-1759-fft and the residue

VAT ramg %J@&%%ﬁflvmwuws%%a%&wned?ﬁéhe trihydrochloride
E&ShRstRE SvdrSysuction filtered, washed with

?ert Sutylmsé%ylether and drled at 60C in the vacuum
dryi ng cupboard. 54.7g product 2Q are obtained as the

t de (contains 5% water). 5 Preparation
1%%@%&58§%§g%# x\3 HCl HONHz OH I Nto 20 2 14C 110

10 33g (90.4 mol ) 3-net hoxy- 4- nltrobenzoic acid 2 are
suspended in 80 nL toluene. 0.5 nL dlneth f or mam de

and 16g (134 mmol.) thg onyl chloride ed The

ruNey s mefHCxed, | hour. The sol ul\t,dh
concerlrr\,r, ed by evapo 0}, undes r educed p?i{
and the crludd aci'd chloffid¥ i s dissolved in 0 {
t et r ahydr ofir M. The sofutPon is added dropwise to a tg

suspensi Oi% of 18.7g 15 (94.9 mol, 95% of. 19 O
tri hydrocnl ori de and 4 (397 nnDI) of

O

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 tetrahydrofuran. The solution is added dropwise to a suspension of 18.7g
(94.9 mmol, 95%) of 20 trihydrochloride and 49g (397 mmol) of
diisopropylethylamine in 150 mL tetrahydrofuran 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 separated 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 obtained.
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bl bethylamne in 150 nl tetrahydrof uran Wyd-€gp2005008734
?é’?%g%’g‘%?e‘g inthe ice bath. TLC is used to check

that the reaction is conplete. After the reaction has

%‘Einﬁgff‘{ogeﬁi dded to the suspension and the pHis 1-1759-fft

adj ust y the addition of sodi um hydroxide
sol ution. The organic phagse.is parated off and 20
washed with saturated sal ﬁﬁe%éf?%. The conbi ned
aqueous phases are extracted once with
tetrahydrofuran. The conbi ned organi c phases are
concentrated by evaporation under reduced pressure.
The rggj i : '

Cort. SOy echs P L imvifoprihethes ofsquepyl formula (0
20C and the precipitate is suction filtered. After
drying in the vacuum dryi ng cupboard at 25 45C 31. 3g
(83% of theory) 14 is obtained. WO 2006/ 018220

PCT/ EP2005/ 008734 Boeh@Q nger | ngel heim {sz
1-1759-fft Patent Claifgs 1. Process for  pre
di hydropt eri di IRFhes—ef~0eRe for Ih;)
Rsf1-n N1 | N 72" N N N_RRd| H ereingd R, R
whi ch nmay be identical or "EYR ,\Ne
or optionally substituted Ji,-CoHal kyl, d, R and R2
t oget her denote a 2- to 5-ndhbered al kyl Rori dge whi ch
may contain 1 15 to 2 heteroatons, R3 denotes
hydrogen or a group sel ected frZ? anong optionally
substituted G -G z-alkyl, c2-cidlalkenyl,

C2- Cl12-al kynyl and C6-Cl4-aryl, or a group selected
from anong optionally substituted and/or bridged

R1, R2 which may be identical or different, denote hydrogen or optionally
substituted C;-Ce-alkyl,

or

R!and R2? together denote a 2~ to 5-membered alkyl bridge which may contain 1

to 2 heteroatoms,

R3 denotes hydrogen or a group selected from among optionally substituted
Ci1-Ciz-alkyl, Ca-Ciz-alkenyl, Cz-Ciz-alkynyl and Ce-Cig-aryl, or

a group selected from among optionally substituted and/or bridged C3-Cia-
cycloalkyl, Cs-Ci2—cycloalkenyl, C7-Ci2-polycycloalkyl, C7-Ci2-polycycloalkenyl,
Cs-Ciz-spirocycloalkyl, Ca-Ciz-heterocycloalkyl which contains 1 to 2
heteroatoms, and Cs-Ciz-heterocycloalkenyl which contains 1 to 2 heteroatoms,

or

R1and R3or R? and R3together denote a saturated or unsaturated Cs-Cas-alkyl

bridge which may optionally contain 1 heteroatom,
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0%5 /@b C3- Cl2-cycl oal kenyl, C7-C PCT/EP2005/008734

- pol ycyc oaI kyl, C7-Cl 2-pol ycycl oal kenyl
Cs Cl12-spirocycl oal kyl, C3-Cl2-heterocycl oal kyl which

%h%h@ﬁretnegfeﬁl efm het er oat ors, gyl 1-1759-fft

C3-Cl12 rocycl oal kenyl whi ch contains 1 to 2

08 G0 Bogp S st oo i it Rty ogerh ey o RSk iR and

WalspenBy optionally contain 1 heter oatom WO 200 6/0
1 82 20 PCT/ EP2005/ 008734 Boehri nger fql,il hei m - 63-
£-group selegted fgpra apmngoniogally é“%%}t‘é@fie@' sHkAnergoe-alkenyl,

ﬁdcg-gtggn?r EN-Chu sk Ry czmﬁﬁﬁiesubxfatp@@mkmmygmm-

ect rom anong op i on ituted
@IlkydlblcalC‘lapr-a@QdS@@mmm Ci-Ggalkgsulphonyl |
Cl - C5- al kyl oxy, Cz-C5-al kenyl oxy, C2-C5-al kynyl oxy,
Cl-C6 5 alkylthio, Cr-C6-alkyl sul phoxo and
- OGdahdnyh atlin;khx)mlféc,techxdﬁnmmeﬂg@phbnler SLﬂma:tt:d! ¢ Caralkyl,

Eloslipings Cheartly At pralkiGe Ay Cocg -Gyl
Cgﬁoﬁﬂlﬁr Bidgedd;-Clz-ablphikyl At howeadaryl vblﬁllcﬂ @ptionally contains 1
Cl2-cycl oal kyl and heteroaryl which optionally

@6&13Ffﬁgeflat011@ﬁaor 2 nitrogen atons, 19 n denotes O or
1 mdenotes 1 or 2 15 R5 denotes a group sel ected
from anong optionally substituted norpholinyl,
pi per demotygs 0 grilper azi nyl, pi perazi nyl carbonyl,

rroli openyl, R8- diketonethyl pi perazinyl,
Eﬁ/ul phg?(%%%/gﬁétzr i nyl, suI phonyl nor phol i nyl
t hi om)r phol i nyl, - NRSR9 and azacycl oheptyl R6, R7,

may be identi or different ot e hydroge
g; 530@& AHIRYP S€ mﬁ?ﬁan@gwwmwlgguﬁﬁ%&
piﬁe&ﬂw, Sipeatziriyy) %&a%yﬁar.bdw Cﬂwmﬁalm ey 1cn*-
ferent, either hydfrogen or group sel ect ed from

é #gn@hy RKnyl, sulehommamf}q m@'s sginhosy merphielinyl,

- RQBQPH(?GEQ'? @é&g acﬁ% cgépr{é pyridi nyl,

[ 78 R?nvdnlnly imayte ﬂ&nﬂczdldrﬂlﬁmytoard@un;d hydrogen or C;-Cas-alkyl, and
ﬁ@ 3 de el GREARMM e & mtroge Al belieas ?s"é}-‘/ﬂv, w?gét?lmd'ay be identical
or different, either hydrogen or a group selected from among Ci-Ces-alkyl,
-C1-Ca-aikyl-C3-Cio-cycloalkyl, Cs-Cio-cycloalkyl, Ce-Ci4-aryl,
-C1-Cs-alkyl-Ce-Cis-aryl, pyranyl, pyridinyl, pyrimidinyl, C;-Cs-
alkyloxycarbonyl, Cs-Cis-arylcarbonyl, C;-Cas-alkylcarbonyl, Cs-Cia-
arylmethyloxycarbonyl, Ce—C14—arylsulphonyl, Ci1-Cs-alkylsulphony! and Cs-Ci4-
aryl-C,-Cs-alkylsulphonyl,

characterised in that a compound of formula (II)



10

15

AT | oxycar bonyl, C6-Cl4-aryl sul phonyl,  pe1mp200s/008734
ééo?:él Gﬁn'gy sul phonyl and C6-Cl4- aryl -

1- C4- al kyl sul phonyl, characterised in that a conpound
WD 2 006/0 1 8 0 PCT/ EP2005/ 008734 - -
?iﬁﬁh ﬁ‘llirl;llge he|m 64- 117%1‘“ NANNR R3 1-1759-4
(rn) V\hereln Rl to R3 are defined as specified and A
is a leaving group, 5 is react ebl with a conmpound of
formula (111) O RsmLr N / AN R4 (111)
wherein R4, R5, L and in,Nn befdef j ned as
specified. 10 2. Process laccdlr di n R claiml,
characterised in that %’Eén e n 1}
cyl opr opyl net hyl pi per azi nyl gr ou|]§3 J""3. Process
according to claim1, characteri®ed in that the
di hydropteridinone 15 is selected fromanong the
fol |l ow ng di hydropteri di noneg yof general formla (1)
WO 2 006/0 1 8 220 PCT/ EP2005/008734 Boehri nger
I ngel hei m-65- 1-1759-fft O I H3

wherein

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

is reacted with a compound of formula (III)
0

5
R’ -L—N

NH,

()
wherein

R4, R5, L. and m, n may be defined as specified.

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

cylopropyimethylpiperazinyl group.

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

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



~N\VR NNNR R4 R3 config. R ~T/EP2005/0087 34
SWHF%%?@%%&L rRSm or R2 14 27 H Xz~/ CH3 R OCH3 FgE
CH3 CH3 IX 44 H~~ RHcl~ XZ~,CH3 CFI3 HO 55 HR

HR1OCcC" cxgsXz~/CHa Xa O 102 HR - _
Rttt T Bstths 0") 6 52 0 PR Ep200b 008734 1-1759-48t
Boehri nger Ingel heim-66- 1-1759-fft CH3 103 H Xz~CH3
R~0-16 1005 HCH3 RJ~ OCH3 (5 110 H)~CH3 R 3 14

HBCCH3 O-CH3 ¢

|
H N 0
R LN NT
/k\ | i
. N N N R?
L
R

config. R!
Ex, R! R2 R? R4 LoRém

or R?2

27 | NS R o o,

h
) =
o@ --O—x

44 H

oo
(
2
O~
T
#= )

%
CH, CH, Ho
55 W | N R d o
% O
| X
xz\/CHs CH, -
58 H R i o
~ X, ll:Ha

el
o0—0
oL

N
A

~ E5
102 H R HC” > cH X, |




9‘%’2‘%‘5’5 ’élv%ﬁ@

24OHN~OC*%

1 X115 HCH3 R6 0 133 H-~

H3 R O-

[EP2005/008734

RX3 OC 234H)/CH3RC1JCH H3C CH3
N, O WO 2006/0 1 82 20

CH3 RC- 6

1-1759-fft

P4 \%}g 4  Boehri nger _I@@gl heim -67-
é7 1%19? éé e the abbreviations X1, X2, X3, X4 and
": gsed—r—t+he—TFable+h-each—gase denstp—atnrkto—a
|c03|t|on in tlhe generall fornula |isted n(t}ge Tabl e
ilnstead of thexgorrespondi ngjgrowps R | , R3, [R4
and 104 - RbnH § 4. cess agcconding to one x4c| aijms
tlo 3, charactjerised injthat the actipon is carrnie
qut in the prlesence of jacid catal 5. Procesq b
gccording to lone of clainms 1 {o 4, charjacterised|in
tthat organlc sul phoni ¢ acidsjare used as aci d
gat aI yst s. 6, Process accordi ng3 to on f clains
tlo > chargcteri%;hln that the eactlon S carnied:
Qut P?l a ent such gs db ne{ hygtsr manj de, "CH, Q
di met hyl acet gdni de, N-met hyl pyt rolidi none, s
1, 3-di net hyl -{3, 4, 5, 6-t ¢t r ahydf o-
. o
110 H | N R /XSL A VE;
~
HG” CH, CHy
% *
o |4 0O
115 H XZ\CH:, R f X, |
%
X5 CH, % 33(4 @
133 | H ™~ R | “CH, “j
XN~ CH X
134 g | o> R 6 5
rob, | O
234 H| SN R /]\ Oen, 3
H,C™ TCH,
? mC’(:j*cH,
c
% (l)Ha e %
240 H X‘\CH3 R © o4 cH,
ho” on,
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?’52’1 ikhdg done (DVPU), di met hyl sul phoxi de, PCT/EP2005/008734
ol ane, nethanol, 15 ethanol, 1-propanol,

1 but anol , 1-pent anol 2- propanol 2- but anol, an

B;O%E?&Fy ‘%%ﬁ}%ﬂﬁary aI cohol of_ pentane or hexane, a 1-1759-fft

tertia of but ane pent ane or hexane,

e itrile.or 2 r|I 7. Proces ccordi,n
SElsBe abbesviatiass 2y sPRd Ferised it fiF TRGE 1B frach Sase
rRabld Olink W‘Eeﬁ@s‘iﬁkﬂrﬁld &e%@hé‘ﬁ@ fbrﬁﬁ@a ﬁﬁl‘édlﬁ% Tﬁble instead of
Compound of fornmula 11 ,00

CharpeiatP oslingetours Wﬁdﬁ%/&f apdslzn B,

PCT/ EP2005/ 008734 Boehri nger 1ngel hei m - 68-
1-1759-fft OOHN 11 .-100 10. Conpound of

fdor rru[Paocess adgording tb oneNf cldBms-100 Hrchatastersed dn that the

tfgaecru%%fls carrled our{pnlfﬂdproefserflc%rorFJaCJd caq\iys S. H1 / N,OO

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 dimethylformamide,
dimethylacetamide, N-methylpyrrolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidone (DMP)), dimethylsulphoxide, sulpholane, methanol,
ethanol, 1-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
HO.\O\N 0
H
N*:O
0 O

9. Compound of formula



%‘8&%@%@5 thereof . 12. Compound of formila WO PCT/EP2005/008734

PCT/ EP2005/ 008734 Boehri nger | ngel hei
-69- 1-1759-fft VNNO\ HI / N .1100 orthe
3. Conpound of_ _rnul a 5 Nz Oor
ghglgk %Eglre]e%f 14. Conpoun ng formula 10 H/ NHzZ
O or,the salts thereof. 15. Conpound of fornmula 15 WD

20067 228 PCT/ EP2005/ 008734 Boehringer Ingel heim
-70- 9-ffit N NHNHZ O

10. Compound of formula

J\I
Dy

I}I”O
5 Lo o
or the salts thereof.
11. Compound of formula
LNUN 0
H
N*ﬁ
O O
10 -

or the salts thereof,

12, Compound of formula

1-1759-1ft



“

thereof. 16. Conpound of fornmula 5 'Y
%d,é&ﬁpfﬁ gérzE? ) B 1/EP2005/008734

e salts thereof.

Boehringer Ingelheim - 69 -
N..

l\/O\.O

H

or the salts thereof.

13,  Compound of formula

5
L
)
0
NH,
/0
or the salts thereof.
14. Compound of formula
10
L/N\O\N
H
NH,
/O

or the salts thereof,

15. Compound of formula
15

1-1759-fft



WO 2006/018220

Boehringer Ingelheim -70-

v
Q,

H
NH,

or the salts thereof,

16. Compound of formula

VNN

k/N‘O\N j\

H

or the salts thereof,

PCT/EP2005/008734

1-1759-fft



