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0 di. none infusion sojJution having a | ong
%LE¥?£$P# é present |nvent|Ln relates to storage 1472&
st abl e aqueous infusible or injectable solutions 5
containing an active substance of fornula (I) R R4
II8BEBRNS R2ZZONH | L In RSm (1) wherein the
groups L, Rl, R2, R3, R4 and R5 have the meanings
given in ﬁ:ﬁ?dﬁi pRiridindRdinfddon Solhfisn ﬁ%ﬁ?%‘l&?& él&‘il’ lifend
an anount of a physiologically acceptable acid
m xture of acids sufficient to dissolve the actlve

stance and act .as _a,stabil.iser ti.onal ly. . .

38 AR o oS T p SRS SlieoREREE &inicsispls sotutons
fcontaR@iged Rriak sudfndd st foahil@(l) and a process for
preparing the infusible or injectable solutions
according to the invention. 15 Background to the
i nvention The dlhydropterldlnone of formula (1)
accordlng to the invention are a vaatlve new

/CE fﬁ

O
A—F —=Z
o L

" )

wherein the groups L, R!, R?, R?, R* and R’ have the meanings given in the claims and
in the specification, and an amount of a physiologically acceptable acid or mixture of
acids sufficient to dissolve the active substance and act as a stabiliser, optionally
together with other formulating excipients suitable for parenteral administration, and a

process for preparing the infusible or injectable solutions according to the invention.

Background to the invention

- The dihydropteridinones of formula (I) according to the invention are an innovative new
cytostatic active substance in the oncological treatment of fast-growing types of cancer.
Usually, cytostatic medications are administered as parenteral preparations, even though
their oral bioavailability may be perfectly adequate. The reason for this is that treatment
with cytostatics is generally accompanied by a range of gastrointestinal side-effects
which is frequently characterised by nausea, vomiting and/or diarrhoea, and

consequently effective treatment by oral route would be jeopardised thereby.
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CMiPsb@asiesact i ve substance in the oncol ogi cal PCT/EP2005/008735
treatnment of fast-growi ng types of cancer. Usually,

cytostatic nmedications are adm ni stered as parenteral
preparations, even though 20 %heir ora

bi oavail ability may be perfectly adequate. The reason
for this is that treatnent wth cytostatics is

geperal ly acconpani ed by a range of gastrointestinal .
s?’gféﬁ strednytanceypise arply t¢ the dilvdtapjerisinpnag eformuld (Byand make it
n vom ti ' ._and. . consequent|y
e?#%@%l 3) t%rag%? rgr%lﬁp%ﬁr 8 Fdﬂlae?{e?% Sﬁsu\?\%ﬂﬁd@ G%gmj%e opar di sed

t hereby. WD 2006/0 1 822 1 PCT/ EP2005/008735 -2-

1-1761 ff T i | | h
TP FRDAGd b8 WO ORI foscelberids Shpreparing and
e Rdih@bol btforR FEPRARRIH c%ﬁiayﬁféggpfo%xmﬁ BPhShE bne or more

infusion or injection. In lor art 19784 and
Vihysilopirlly adesptabldarid(e) dfedganaf orgnenganic nggimnBP A50287926 relates

i 4 SRy RiBeRgh B b bR bR B B odhighy pure

1-1761
fft

“agedRodlbipeo kiaginSEP 01 4178 0 Gesibds QY HafrStid ¢ 1% bl EP

A 0287926 relates that the risk of particle formation
dudrasklagicegid splutionaf eigplajing syitabls foranjetiagh wichus particularly free

: j P,01434 scLi hes the .
e bt RERT 00023 EP s il e St iG STt igpons
owihpteghidrio tisuotrabtie dfartion) acimpfiticsdtinMe viastly improved by the use
p icularly free 10 from qther additives. DE 197
d%r S gerdeings gdthysiligonised swrfagss.| i ty of i nfusible
solutions 9 with regard to the formati on of
particul ate inpurities can be vastly inproved by the
udw aimfof fleguesentinvenitivaris toprovide i kablerinfeiblesarrifijactelle solution of

W@%ﬁ{n&é}%ﬁ Pg{'og'}‘sn%ra:ﬁ[)gg%/ ﬁ)gltdlgglneéi: (f&)is?gt??{mgéeot\éljlgreed % treatment. As
a further objective of the invention the stable infusible or injectable solution should be
suitable both as a ready-to-use solution and as a concentrate for further dilution with
solutions commonly used for parenteral administration such as for example isotonic
NaCl solution, isotonic dextrose solution or Ringer lactate solution, to allow flexible

adaptation of the dosage.

Description of the invention

It has been found that, surprisingly, storage stable aqueous infusible or injectable
solutions containing an active substance of general formula (I), which contain an
amount of a physiologically acceptable acid or mixture of acids sufficient to dissolve
the active substance and act as a stabiliser, optionally together with other formulating
excipients suitable for parenteral administration, can be produced free from particles
and with long-term stability, irrespective of the quality of the active substance in each

case, and in particular irrespective of the contamination profile.
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dosage range tailored to treatnent. As a further

obj ective of the invention the stable infusible or

i nj ectabl e solution should bg suitable both as a
ready-to-use solution and as~a concentrate for further
dilution wwth solutions commonly used for parentera

adm ni stration such as for exanple jsotonic. NaCl
BESSEH, inyeabon herelorerelatss &0 sorage Flable gauawup indiesiblger injectable

| : . [ j of the
JoRHEA i it alhils SRS e BAABIbANCS been
found that, surprisingly, storage stabl e aqueous ‘
infusible or injectable 25 solutions containing an
active substance of general formlila (1), which contain

an anount of a physi ol ogi g@(abl e acid or
m xture of acids sufficient to|di sgol ve the active
substance and act as a 9 j ot i onal | y toget her

with other fornulating

:xciplenn§psuitable for
parenteral adm nistre

| . can b& produced free from
particles and with | on Bbrm stability, irrespective
of the quality of the e substance in each 30
case, and in particular irrespective of the

contam nati on profile.om“ 6/0 1 822 1

PCT/ EP2005/ 008735 -37 1-1§%€ fft The present
invention therefore relate$ to storage stabl e aqueous
i nfusible or injectable solytions containing the
active substance of generaﬂ formula (I) N O HNNN
RZ R R® O

wherein

R', R* which may be identical or different, denote hydrogen or optionally
substituted C,;-C¢-alkyl, or

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

contain 1 to 2 heteroatoms,

R? denotes hydrogen or a group selected from among optionally substituted
C;-Cyz-alkyl, C,-Cyo-alkenyl, C;-Cjs-alkynyl and C¢-Ci4-aryl, or
a group selected from among optionally substituted and/or
bridged Cs-Cjz-cycloalkyl, Cs5-Cjz-cycloalkenyl, Cs-C2-
polycycloalkyl, C;-Cyp-polycycloalkenyl, Cs-Cia-spirocycloalkyl,
C;-Cia-heterocycloalkyl which contains 1 to 2 heteroatoms, and
C;-Ciz-heterocycloalkenyl which contains 1 to 2 heteroatoms,

or

1-1761
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PRoRfodRisoP NH In s Rm (1) 5 wherein Rl R2 wWairfBoos/008735
maybe 1dentical or different, denote hydrogen or

optionally substituted Cl-C6-alkyl, or 10 R and R2

toget her denote a 2- to 5-nenpered al kyl bridge which 1-1761
may contain | to 2 heteroatohs, R3 denotes hydrogen i

or a group selected fromanong optionally substituted fit
15 ¢ -CGl2-alkyl , C2-12-al kenyl, C2-Cl12-al kynyl and
C6- Ol RangdR" osR™angRoup sdpgathesdenateps aspnpasvratedy
substituted and/or bridg - - | eal, ky] .

C3- Cl12-cycl oal kenyl , C7- C%%:&gﬁ%%@f@?éggvﬁ%/ 1¥ay contain 1
C7- Cl12- pol ycycl oal kenyl , @etetdhtorapi r ocycl oal kyl ,

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

het er oat ons, and 20 C3-Cl2-heterocycl oal kenyl which .

cont ai 1 1 R
T/ EFggq(s)OS /&58%%% g ioup A8 QEE frommdie FRRRSHA 1822 hydroxy, -NRR;

and halogen, or
a group selected from among optionally substituted C;-Ces-alkyl,
C,-Ce-alkenyl, C»-Cg-alkynyl, C;-Cs-alkyloxy, C,-Cs-alkenyloxy,
C,-Cs-alkynyloxy, C,-Cg-alkylthio, C;-Cs-alkylsulphoxo and
C;-Cg-alkylsulphonyl,

L denotes a linker selected from among optionally substituted C;-Cyo-alkyl, -
Cy-Cjp-alkenyl, C¢-Cy4-aryl, -Cy-Cy-alkyl-Cs-Ci4-aryl, -Cq-C4-aryl-C-
Cy-alkyl, optionally bridged C;-Cjs-cycloalkyl and heteroaryl which

contains 1 or 2 nitrogen atoms,

n denotesO or 1,

m denotes 1 or 2,

R’ denotes a group selected from among optionally substituted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R®-
diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR®R® and azacycloheptyl,

RS, R” which may be identical or different, denote hydrogen or C;-Cy-alkyl,

and

R® R’ denote unsubstituted nitrogen substituents at R® which may be identical
or different, either hydrogen or a group selected from among C;-Ce-
alkyl, -Cy-Cy4-alkyl-C3-Cjg-cycloalkyl, C3-Cio-cycloalkyl, Cs-Ci4-aryl,
-C1-Cy-alkyl-Cg-Cy4-aryl, pyranyl, pyridinyl, pyrimidinyl, C,-Cs-
alkyloxycarbonyl, Cs-Cjs-arylcarbonyl, C;-Cy-alkylcarbonyl, Cs-Cia-



- 4o 2boshoi®k fft Wand R3 or R2 and R3 together, d
a saturated or unsaturated C3-C4-al kyl bridge mfﬁ"&?ﬁzoosmoww

may contain 1 heteroatom 5 R4 denotes a group
sel ected from anong hydrogen,_-CN, hydroxy, -NR6R7
and hal ogen, or a group sel ec% ed from anong optionally 1-1761
substituted G -C6-al kyl, C2-C6-al kenyl, fit
C2- C6-al kynyl, G -Co-al kyI oxy, C2-C5-al ken | oxy

C2- C5-al ky m@a@yhylmwwoaylk% Chd- @'ylsaiphwleﬂlk%@umbhl@honyl-

d 10 G | i nk
el coted f i HroHd Uar ek SRR Tt |

C2- Clo-al kyl, C2-Clo- aI kenyl, C6-Cl4-aryl,
-C204a|k|-06 Cl4-aryl, -C6-Cl4-aryl-Cr C4-al kyl,
dﬁtth%ﬁatwrb Fmg@tfss&?a@mn%ry digstarrgmers ppoptionally they |

5 VﬁHy&BIo%%cggg e d%n@%w%i gf ﬁé&ge i o?fe LB andqandzﬁ'll?&fn?

ot es S a group se
fphyﬂmb]gmaﬂy caprtaptabhsl deid eruhisctire of addmfﬁxhait itan ﬁissolve the actlve

Iperidin zi nyl erazin
5 Bﬁ%‘rqwﬁw Bt s Sofigh t?%ﬁtzllﬁ‘%‘tﬁi'ﬁ Eéﬂ&ﬂ?tﬂlﬁl excipients
%uitm@mrﬁaf&t@!ailaﬁﬁhmsﬁéﬂoﬁahonyI nor phol i nyl
t hi onor phol i nyl, -NR8BR9 and azacycl oheptyl
10 Preferred storage stable solutions are those containing compounds of formula (1),

wherein
R!' to R4, R® and R are as hereinbefore defined, and

15 L denotes a linker selected from arhong optionally substituted C,-C¢-alkyl,
Cz-Cm-alkenyl, 05-014—ary1, -Cz-C4-alkyl-C6-Cl4-aryl, -—C5-Cl4-ary1-C|-
Cs-alkyl, optionally bridged C;3-Cyz-cycloalkyl and heteroaryl which

contains 1 or 2 nitrogen atoms,

20 n denotes 1,

m denotes 1 or 2,

R’ denotes a group bound to L via a nitrogen atom, selected from among
optionally substituted morpholinyl, piperidinyl, R®-piperazinyl,

25 pyrrolidinyl, tropenyl, R®-diketomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl, thiomorpholinyl, -NR®R?
and azacycloheptyl,

and
RS, R’ denote unsubstituted nitrogen substituents at R, which may be identical
30 or different, which denote hydrogen or a group selected from among
 Cy-C-alkyl, -C}-C4-alkyl-Cs-Cjo-cycloalkyl, Cs-Co-cycloalkyl, C4-Cis-
aryl, -Cy~Cy-alkyl-Ce-Cy4-aryl, pyranyl, pyridinyl, pyrimidinyl, C,-Cs-
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ich maybe identical or different, de
2‘1?052)96@?1%72%}?‘101 4-al kyl, and R8, RO denote pef/EPZOOSIOOSBS

unsubstituted nitrogen subst i tuents at R5, whi ch may

be identical or different, either hydrogen or a group

sel ected fromanong ¢ -C6 30 al kyl , 1-1761
- Cl- C4- al kyl - C3- C10-cycl oal kyl, C3-d o-cycl oal kyl , fit
C6-Cl4-aryl, C, -C4-alkyl-C6-Cl4-aryl, pyranyl,

pyridi nyl , aflgrldxycatbenyl, C@CmEMﬂG&ﬂ)hWb&yG&ﬁM bonyl, Ce-Ci4-

Coos) s1n s B e LS, 1 e By

aryl met hyl exy caprhpam- c;@ AMbAsdshongl| phonyl
Cl- C4- al kyl sul phonyl

C6-Cl4-aryl - Cl- alkylsulphony , or the tautoners,
P&E@%\%g ¥heefﬁ‘aﬁpf edpaomens gepanYeHERantigmery tiegRpmgrs and

g.lg sgﬁé’r'ébioknggé@%#ﬁly n@nﬁe%ﬁ&ﬁﬂa\é& %F:'é%l)\/ L de}@B1cAkid addition salts

olites n - anoun
m]hgreofol ogically acceptable acid or m xture of acids
sufficient to dissolve the active substance and act
as a stabiliser, optionally toget her vvith ot her

AR R BB DS By S0 i RS om0

aneraimaé&) n‘bmﬁamkﬁgre@@mﬂammwsﬁeﬁmnul a (I) 3
wherein R1 to R4, R6 and R7 are as herei nbefore
ined, and 15 L denotes a |linker selected from anong

opti Oﬁal Iy asathatd lﬁﬂgepgeléaed%&nm& optionally substituted C,-Cyo-alkyl,
Cg-Clo-alkenyl, Cf,-C14-aryl, -CZ-C4~alky1—C6-Cl4-ary1, -Cs—CM-aryl-Cl-
Cs-alkyl, optionally bridged C3-Ci-cycloalkyl and heteroaryl which

contains 1 or 2 nitrogen atoms,

n denotes Q or 1,

m  denotes 1 or2,

R’ denotes a group which is bound to L via a carbon atom, selected from
among R - piperidinyl, 'Rng-piperazinyl, R¥-pyrrolidinyl, R®-
piperazinylcarbonyl, Rg-tropenyl, Ré-morpholinyl and RS-
azacycloheptyl,

~and

R%, R’ denote unsubstituted nitrogen substituents at R, which may be identical
or different, which denote hydrogen ora group selected from among
C1-Cs-alkyl, -C,-Cy-alkyl-C3-Cyp-cycloalkyl, Cs3-Cig-cycloalkyl, Cs-Cia-
aryl, -C;-Cy-alkyl-Cg-Cys-aryl, pyranyl, pyridinyl, pyrimidinyl, Ci-C4-
alkyloxycarbonyl, C¢-C1s-arylcarbonyl, C;-Cs-alkylcarbonyl, Cs-Cia-

_ arylmethyloxycarbonyl, Cs-C)4-arylsulphonyl, C;-C4-alkylsulphonyl-
and CG-C14-ary1-Cl-C4-a1kylsu1phonyl,
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nyl, C6-Cl4-aryl, -C2-C4-alkyl-C6-Cl4-
%Q%ﬁgh?l - C| C4-al kyl, optionally bridged P%%l)2005/003735

C3-Cl2- cycl oal kyl and heteroaryl which contains 1 or
2 nitrogen atons, 20 n denotes 1, mdenotes 1 or 2, RS
denotes a group bound to L Via a nitrogen atom 1-1761
sel ected fromanong optionally substituted fft
nor phol i nyl , piperidinyl, R8-piperazinyl, 25

p;ptuooallmnrtbtt formrod plmtyutomeffr nhchmatymhyioplepﬁe déastengamers and

PSS BB L5 P B T byt aiadagon s

RAerdemnot e unsubst ituted nitrogen substituents at R5,

whi ch may be identical 30 or different, which denote
hydrogen or a group selected fromanong G - C6-al kyl ,

- Cl- C4- al kyl - C3- G o-cycl oal kyl, C3-C o-cycl oal kyl ,
Qartiddarlyapreferred Glestefa éfardle @u@ré caﬁtmmngclwggmhds of formula (1),

pyridi nyl, pyr| di C4 WO 2006/ 0
pidrreipioos TP Rg are_aghelplri)pé)Ie flefined,

al kyl oxycar bonyl C6- Cl4- aryl car bonyl ,

@ndC4- al kyl car bonyl C6- Cl14 aryl et hyI oxycar bonyl ,

C6- C14- ar | sul phonyl Cl- G4- al kyl sul phonyl - and

C6- C1R'aRy | wiiich @y dle k@dnﬂudtlpin diffdrent denote a group selected from among

hydrogen, Me, Et and Pr,
or
R'and R? together form a C,-Cy-alkyl bridge,
optionally in the form of the tautomers, racemates, enantiomers, diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
thereof.

Particularly preferred are storage stable solutions containing compounds of formula I,

wherein R}, R?, m, n and R® to R® are as hereinbefore defined,

and
R’ denotes a group selected from among optionally substituted C;-Cjp-alkyl,
C;3-Cr-cycloalkyl, C3-Cg-heterocycloalkyl and Cq-Cig-aryl,
or
R'and R® or R*and R together denote a saturated or unsaturated Cs-Cy-alkyl
bridge which may contain 1 to 2 heteroatoms,
and

R* denotes a group selected from among hydrogen, OMe, OH, Me, Et, Pr,
OEt, NHMe, NHs, F, CL, Br, O-propargyl, O-butynyl, CN, SMe, NMe;,
CONH3, ethynyl, propynyl, butynyl and allyl,

and
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C\%'z@b% gz% in the formof the tautomers, racemat
enantroners, diastereoners and 5 m xtures thereo
optionally t he phar macol ogi cal |y acceptabl e acid
addition salts thereof. Also preferred are storage
stabl e sol uti ons cont ai ni ng‘@cn'pounds of formula (1), 1-1761
wherein R to R4, R6 and R7 are as hereinbefore fit
defined, 10 and L denotes a linker selected from anong
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mixpsesdthereefeandonfionally thieipbarmiasologically eeseptableacid adém@e isalts
%%ggf selected from 20 anong R8 - piperidinyl,
-pi perazinyl, R8-pyrrolidinyl, R8-
pi per azi nyl car bonyl R8-tropenyl, R8-norpholinyl and
- ,azacycl ohe;im , and R8, R9 denote unsubsti t ut ed
ﬁF hﬁl%@ﬁ%@&f jierdarasstorpactablopnletioneoptaiuing a dipreoferidinone of

?511&51 fgia'ltnilg 12% her%'b@i}ér%%ﬁ S/?lg 4R e dindHe Behg selected
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Lo 5.Cl- C4-al kyl - C6- Cl4-aryl, pyranyl, pyridiny|
S‘%Z‘r’ﬁﬁé’i?%z& , Cl-C4- al kyl oxycarbonyl, ¥)CT/EP2005/008735

C6- Cl4- aryl carbonyl, d -C4-al kyl carbonyl, C6-Cl4-
aryl met hyl oxycar bonyl, C6- Cl4-aryl sul phonyl,

Cl- C4- al kyl sul phonyl - 30 and?- 1-1761
C6- Cl4-aryl -d - 4- al kyl sul phonyl, WO 2006/ 018221 fit
PCT/ EP2005/ 008735 -7- 1-1761 fft optionally in the
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contal ni ng conpounds of formula I, wherein R, , m

n and R5 to Rs are as herei nbefore defined, and R3

denotes a group selected fromanong optionally

substituted Cl-Gi o-al kyl, 2089C3-C7-cycl oal kyl , 1-1761
C3- C6- heterocycl oal kyl and C6-Cl4-aryl, or R and R3 fft
R2 and_R3 together denote a saturated or

ynsat unated C3-C4-al kyl brjdge whicH may contain,l to
4 heternoat ans, ang}H ?5 R4 d n;tﬁ a grod% sel ect

firq armghy’én\ag 3 | Ove, , , Et,| PO CEt, Ne,
NHZ>4 F, %L Br, O prppafgyl | HC bueynyll , CN™ Sie, MNve2,
CONH2, |et hynyl, propynyl, butynyl and allyl, ngf@\%z
4006/ 0j1 822 1 PCT/EP2005/008735 8 - 1-1761 fft L
enotes a frnker selected—fromanongfoptionatty
gubstifuted phenyl, phenyl nethyly cydl olpexyl and
branched C}- Gésal kyl| optidnallylin tlhelform of
fauuoner g, |raceftt es} erant|i o dijast éxgoner s nd™®
m xtures thereof, angd optignall he |phar macol og§camttl y
accept abl eTaci d addition sdlts 5 thereof.

while the abbreviations X, X3, X3, X4 and X5 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, R% R?, R* and L-R®.

Long-term stability is defined as a shelf-life of at least 12 months at 25°C/60% r.h. and
30°C/70% 1.h., preferably at least 36 months at 25°/60% r.h. and 30°C/70% r.h..

The infusible or injectable solutions according to the invention, apart from the addition
of a physiologically acceptable acid or mixture of acids, may be free from solubilising

additives or organic cosolvents, particularly organic cosolvents.

Preferred aqueous infusible or injectable solutions are those wherein the content of
dissolved active substance of formula (I) is 0.1 mg to 10.0 mg, particularly preferably

0.5 to 5 mg, in 1 ml of infusible or injectable solution.

Also preferred are aqueous infusible or injectable solutions, wherein one or more acids
used as storage and dilution stabilisers are selected from among hydrochloric acid,
acetic acid, hydroxyacetic acid, methanesulphonic acid, ethanesulphonic acid,
phosphoric acid, nitric acid, sulphuric acid, citric acid, tartaric acid, fumaric acid,
succinic acid, glutaric acid, adipic acid, propionic acid, ascorbic acid, maleic acid, malic
acid, glutamic acid, gluconic acid, glucuronic acid, galacturonic acid and lactic acid,
preferably acetic acid, hydrochloric acid, phosphoric acid, tartaric acid, citric acid and

fumaric acid, particularly preferably hydrochloric acid, citric acid and acetic acid.
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W(?zq.o%fé%li on also relates to a storage stable POT/EP2005/008735
sofutron-contai ni ng a di hydropteridi none of genera?

formula (1) as hereinbefore described, the

di hydr opt eri di none being selected from anong the
fol 1 owi ng di hydr opt eri di nones! of general fornula (1) 1-1761
10 OCH3 HNO RamL-NR NNNR RR3 Ex. R Rz fft
R Config. or Rz RB RL"-Rbm Y Y, XZ~/CH3 Xa O 27 H
RoHB@sddisid f pHH®mPatibility, ' 48-is Ghitderd frohd Rgkte 1, .aquecus ifpsitldr

Ii\lnjcctablglg%)lut?osnsHareRprE{'e%rEd wherein the molar ratio of the physiologically
acceptable acid or mixture of acids to the active substance is at most 3:1, preferably
1.25:1 to 3:1, particularly preferably 1.5 :1 to 3:1, in order to ensure that the pH is above
24.

Preferably the invention also relates to infusible or injectable solutions which contain
0.1 mg to 10.0 mg active substance per millilitre of aqueous solution and up to 3.0 mol
of hydrochloric acid, based on one mol of active substance. The amounts of

hydrochloric acid are preferably 1.25 mol to 3.0 mol, particularly 1.5 to 2.4 mol.

The invention also relates to infusible or injectable solutions of 4-[[(7R)-8-cyclopentyl-
7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-oxo0-2-pteridinyl Jamino]-3-methoxy-N-(1-
methyl-4-piperidinyl)-benzamide which contain 1.6 to 2.0 mol hydrochloric acid per

mol of active substance.

The infusible or injectable solutions according to the invention may also be modified so
as to contain up to 10 mg/ml of the active substance, and up to I mol hydrochloric acid
per mol of active substance, as well as one or more other physiologically acceptable
acid(s), with the proviso that the total amount of acid is at least 1.25 mol per mol of |

active substance, but does not exceed 3.0 mol per mol active substance.

The minimum amount of acid needed per mol of active substance depends on the active
substance concentration, and the acid(s) used, and is thus not constant. However, it may
be determined within the limits according to the invention by simple tests as described

for example in EP 0219784 and WO 01/78732.

Particularly preferred are aqueous infusible or injectable solutions which contain one or
more other formulation aids selected from among complexing agents, crystallisation
inhibitors, thickeners, isotonic agents, preservatives, light protecting agents and

antioxidants.
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Suitable complexing agents are e.g. genuine and substituted cyclodextrins, EDTA, -

albumins, as well as citric acid and the salts and derivatives thereof.

Suitable crystallisation inhibitors are e.g. PVP, cellulose derivatives, alginates,

poloxamers and polysorbates.

Suitable thickeners are for example dextrans, glycerol and soluble celtulose derivatives,
particularly carboxymethylcellulose and the salts thereof, as well as hydroxyalkyl

celluloses.

Suitable isotonic agents are for example NaCl, mannitol, sorbitol, xylitol, saccharose,
lactose, glucose and glycerol, preferably NaCl, mannitol, glucose, saccharose and

glycerol, particularly preferably NaCl, mannitol and glucose.

Suitable preservatives are for example the esters of p-hydroxybenzoic acid,

benzylalcohol, sorbic acid and benzoic acid.

Suitable light protecting agents are for example derivatives of p-hydroxybenzoic acid as

well as cinnamic acid and the derivatives thereof.
A suitable antioxidant is for example ascorbic acid and the salts thereof.

Also particularly preferred are aqueous infusible or injectable solutions wherein the
osmolality of the infusible or injectable solutions is 200 — 600 mOsmol/kg, preferably
260 — 350 mOsmol/ kg. They may be prepared using isotonic agents such as NaCl,
mannitol, sorbitol, glucose, saccharose, xylitol, fructose and glycerol or mixtures of the
above-mentioned substances. Preferred are infusible or injectable solutions which
contain, in addition to the active substance, water, acid(s).and other formulation aids, an
amount of NaCl or other isotonic agent such that a solution is obtained which is isotonic
with the tissue fluid of the human or animal body or slightly hypotonic or hypertonic

solution.
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The infusible or injectable solutions according to the invention are also suitable for
dilution with standard commercial infusion or injection carrier solutions for supplying
electrolyte without carbohydrates, such as isotonic NaCl solution, isotonic glucose
solution, Ringer lactate solution and the like (Red List 2004, Verzeichnis des
Bundesverbandes der Pharmazeutischen Industrie e.V., [Directory of Drug Products of
the Members of the Federal Association of the Pharmaceutical Industry], Editio Cantor,
Aulendorf/Wiirtt., main groups 52.1 and 52.2.1) to give the desired concentration or

dose without having any physical or chemical incompatibilities.

Also most preferred are aqueous infusible or injectable solutions which contain 1.25 to
3.0 mol, preferably 1.5 to 2.4 mol, of hydrochloric acid per mol of active substance,

based on 100 ml of infusible or injectable solution, 0.75 to 1.2 g NaCl, preferably 0.85

to 0.95 g NaCl, and have an osmolality of 260 to 350 mOsmol/kg and a pH of 3.5 t0 5.0.

The invention further relates to lyophilisates, concentrates and suspensions which by the
addition of water yield one of the aqueous infusible or injectable solutions according to

the invention.

The invention also relates to the infusible or injectable solutions according to the

invention for use as pharmaceutical compositions with an antiproliferative activity.

The invention further relates to the use of the infusible or injectable solutions according
to the invention for preparing a pharmaceutical composition for the treatment of tumoral

diseases, infections, inflammatory and autoimmune diseases.

The invention further relates to a method for the treatment and/or prevention of tumoral
diseases, infections, inflammatory and autoimmune diseases, preferably tumoral
diseases, in which an effective amount of an infusible or injectable solution according to

the invention is administered to a patient.
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The infusible or injectable solutions according to the invention are suitable for terminal
sterilisation, e.g. with pressurised steam, and can thus be made sterile and free from
pyrogens in a particularly economical manner and with high product safety (low risk of

contamination).

The infusible or injectable solution according to the invention may be prepared by

methods of producing aqueous liquid formulations known from the literature.

Thus, the present invention relates to a process for preparing the infusible or injectable
solutions according to the invention, containing 0.1 to 10 mg per millilitre of the active
substance of formula (I). The process is characterised in that a suitable amount of active
substance, optionally in the form of a salt, is combined with an anionic counter-ion, a
hydrate or hydrates of a salt, or mixtures of these salts/hydrates with the quantity of a
physiologically acceptable acid or mixture of acids which constitutes an excess in
relation to the precise [amount needed] to dissolve the active substance or the salts or

hydrates thereof and to prevent physical instabilities, other formulating excipients are
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The pH of the infusible or injectable solutions according to the invention can be
adjusted to the pH values specified above with (physiologically) acceptable acids and/or
bases, particularly NaOH.

To speed up the production process, particularly to dissolve the solid ingredients, the
solutions may be heated slightly as a whole or in parts, preferably to temperatures
between 20°C and 80°C.

The solutions according to the invention may be prepared particularly economically
using concentrated solutions. The amount of active substance required for a preparation
is combined with the majority (>90%) of the physiologically acceptable acid or mixture
of acids and dissolved, optionally with gentle heating and/or the addition of a small

amount of water. This concentrate is then diluted with water before the other
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ant i oxi dants. WD 2006/ 018221 PCT/ EP2005/00 8 73 5
-12- 1-1761 fft Suitable conplexing agents are e.g.
genui ne and substituted cycl xtrins, EDTA, al bum ns, 1-1761
as well as citric acid and the salts and derivatives it
thereof. Suitable crystallisation inhibitors are e.g.
Rvfiula gl enbipsatschee addatl) areldastiyradeatpas the ionpoiloxaghevath the

and pol ysgrbates. Suitable thickeners are for exanple
6@§@B§ﬁ§$8§VVE€§6F“QHH'soIuble cel | ul ose derivatives,
particul arly carboxynet hylcellul ose and the salts
thereof, as well as hydroxyal kyl cellul oses. 10

Buter sl prepasationraif theasgbinion itis geiasallyeflderpd trowgtya 0.2 pm membrane

A Rl AR ety Vs e Pin B RS gy Soam i order
® teERSe an pEtibIRE AsForitogdk WhathGhay tapredent!| ar 'y
preferably NaC, mannitol and glucose. 15 Suitable

preservatives are for exanple the esters of .
PSS dekron BB SOy 6078 o
Exzeniel# Tdehriokalyi Masuab finterphyon Bxopbbnz Gl ed. 46B8). Abe nwebér of
ia);rti%{eg ?s m}i%e t%iw%a?&% rE:ghu atgoenrs isl\)leachjy\élgg ist ergxe)ltloerglfcéll% \c/)iable, for
example 6000 particles > 10 pm and 600 particles > 25 um per package (package <100
mL) or 25 particles > 10 um and 3 particles > 25 pm per millilitre (package > 100 mL),

USP 27 <788>.

The solutions according to the invention have good stability on storage which is not
limited either by the number of particles in the visible and subvisual range, or by

significant active substance breakdown reactions.

The solutions according to the invention have sufficient local compatibility with respect

to the pharmacodynamic properties of the active substance, and are not haemolytic.

The infusible or injectable solutions according to the invention are intended to be
illustrated by the Examples that follow. The Examples serve purely as an illustration

and are not to be construed in a limiting capacity.

Figure 1 shows the dependency of the pH of the ready-to-use solution on the molar ratio
of acid/mixture of acids to active substance. The active substance here is 4-[[(7R)-8-
cyclopentyl-7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-oxo-2-pteridinyl Jamino]-3-methoxy-
N-(1-methyl-4-piperidinyl)-benzamide (Example 46 from Table 1). |
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isotonic agent e.g. 9 mg/m! or
(e.g. NaCl/mannitol) 50 mg/ml
WFI ad final volume,
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pH 3.0-4.5

In the following Examples the active substance is 4-[[(7R)-8-cyclopentyl-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-6-0x0-2-pteridinyl Jamino]- 3-methoxy-N—(1—methyl -4-
piperidinyl)-benzamide (Example 46 from Table 1).
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active substance I mg active substance 2mg
hydrochloric acid 1N 3.6125 pl phosphoric acid (85%) 0,440 pl
NaCl 0.009g NaCl 9 mg
WFI ad 1 ml WFI ad 1 ml
pH 4.8 pH 4.0
mOsmol / kg 295 mOsmol / kg 298
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In the following Examples the active substance is N-[trans-4-[4-(cyclopropylmethyl)-1-

piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-

methylethyl)-6-0xo0-2-pteridinylJamino]-3-methoxy-benzamide (Example 110 from

Table 1).

[-1761
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acetic acid 039 mg citric acid 1.24 mg
NaCl 0.009 g mannitol 50 mg
WFI ad 1 ml WFI ad 1ml
pH 34 pH 3.3

The compounds according to the invention may be prepared by the methods of synthesis

A described hereinafier, whereby the substituents of general formulae (A1) to (A9) have

P 1"l' P2005/008735

1-1761
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]\7'?0%60%0?2 l'y Nad, which may optionally al so beyapppyngsmos73s
produced by a neutralising reaction in the

formul ation m xture, before it is adjusted to the

desired active substance copcentration with water.

The pH of the infusible or T%] ectabl e sol utions 1-1761
according to the invention can be 20 adjusted to the ffy
pH val ues specified above with (physiol ogically)
docdpivabieaniags. dhissmethod is thhs esdergacd ascan illn$tyating GFthe Tavention
speed L he producti rocess, particularly to
dﬁ@ﬁ@'@ltm&@&ﬁ?‘é"qt‘?@%o nts, the solutions may be
heated slightly as a whole or in parts, preferably to
tenperatures 25 between 20C and 80C. The sol utions
&eaekgAng to the invention may be prepared

articularly economcally using concentrated

&Putt ons. The anpunt of active substance required for

A &) Bﬂbr%uﬁﬂ}\q‘?megﬁgd th B oRSoliRd S tbinfulh t@%% fy‘?@lda

t he physiol ogically acceptable acid or m xture 30 o
aoingeursinaf foinsde (A Diagram dAd! This wiattiorgmay be cdided pwfgiccording to

30 BlassR7 o MO bR crdiing v TR Bsiellf e¥hipl ot
Rk kifplc WOnRORG (RBRA1L PETI F5PRAM5E OARTRE Rond,Oest Hat6d, CT,

fft formulating excipients are added, and |lastly nade

065 16 USte Georrionnd (Avdiratit bapreparedhby methods Begwipfromibe literature,
' . Af i O
35 L5, Mo 0 B SRR A0 A 086 310

BBIb AN Fukby@ha, ARG, Joiw MeICheang, (Tetghedrbmbet. WIDS, 3656373-6374,
termnally sterilised with pressuri SSdF%tBam [ %ﬁr er

() R. K. Olsén, J. Org. Chem. 1970, 35, 1912-1915, (d) F.E. Dutton, B.H. Byung
Tetrahedron Lett, 1998, 30, 5313-5316 or (e) J. M. Ranajuhi, M. M. Joullie Synth.

Commun. 1996, 26, 1379-1384.

Diagram 1A
O
ﬁ.,, R1 9 . ll\ll+ .
N N. - R O N| AN 0
AL T myR — A A
o N R 0 - o NN
R
A1) (A2) TR
o
(A3)

In Step 1A, 1 equivalent of the compound (A1) and 1 to 1.5 equivalents, preferably 1.1
equivalents of a base, preferably potassium carbonate, potassium hydrogen carbonate,
sodium carbonate, sodium hydrogen carbonate or calcium carbonate, particularly
preferably potassium carbonate, are stirred in a diluent, optionally mixed with water, for
example acetone, tetrahydrofuran, diethyl ether, cyclohexane, petroleum ether or

dioxane, preferably cyclohexane or diethyl ether.
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t S‘dg?} ny particles and/or pyrogens which nma
p‘?gsze %I?')gt ails of suitable filtration nethods §C9EP2005/008735

known fromthe prior art (M J. Goves, Parenteral

Technol ogy Manual, InterpharmPress Inc., 2. ed.
1988). The nunber of 10 par??cl es is limted to what [-176]
the regul ations specify and is economcally viable, fit

for exanple 6000 particles ? 10 pm and 600 particles ?
25t amepﬂeﬂrapac REQ & [PUES lpagferabls 51100 0 @, ) equiv&l@ntpzfraniamm:sacid of

Toirgy (85 iR S0 Sagic S5 Eil B cxtiuple shetones gAY BtFan,

tc@ethh%thcﬁw@mdh@ihn@%y Biod g issddabd BiobWisNTid RAGHA MRhedis heated
is not limted either by the nunber of particles in

{the 1T ol 18°6 inH Suaicirosboot zsz Wsthghmng@adﬂhen stirred
36¢ é h%lu P@fc ou?g @%lf% ah(?uqcltzlh% N g? I{Iléqt Wfistilled off,
|C|en ocal

accor |ng

cheRsidubid dombmdtvhltﬂ watpeaid the thikiard ibextpltddmoad yiredimes with
propertl es of the active substance, and a

t
RAGREINR Soventier exampls Bledhy pthergrednd gregats, d?raf{;?a&#%ethﬂ acetate.
q fé&gﬁfpgtﬂ:ggﬁ%ﬂheﬁduﬁg Rd%h tﬂe%{p%ﬁ?ﬂ d'is‘Pi Q@ off. The residue

imqndrﬁeﬂ)yna@damed In Stspz 2 atifhont axarpdmapmﬁxmtmno be

construed in alimting capacity. 25 Figure 1 shows

t he dependency of the pH of the ready-to-use solution

n the nolar ratio of acid/mxture of acids to active
nce. The active substance here is 4-[[(7R)- 8-

I I

@f}h%tcg@?s?ﬁndy ;:]73) Eﬁﬁﬁﬂgfg‘ﬂ §tné 1% is FduREYY St tRe i3] arld P¥Red to

Ifbmmm:bhmbmztdcpﬁfpnnmld(my)lG)xd@ramziu\h)de (Exanpl e 46 from

Table 1). 30

Diagram 2A

0
i H

. .
'\ll/\j:N\O- N/\:/I\Nro
/}\ R . g /"\ N
N/ N3 Reduction Cl N/ ?‘ Ry
0 " R
R14Hr “Ry ’
] (A%)

(A3)

In Step 2ZA 1 equivalent of the nitro compound (A3) is dissolved in an acid, preferably
glacial acetic acid, formic acid or aqueous hydrochloric acid, preferably glacial acetic
acid, and heated to 50 to 70 °C, preferably about 60 °C. Then a reducing agent, for
example zing, tin or iron, preferably iron powder, is added until the exothermic reaction
has ended and the mixture is stirred for 0.2 to 2 hours, preferably 0.5 hours, at 100 to
125 °C, preferably at about 117 °C. After cooling to ambient temperature the iron salt is
filtered off and the solvent is distilled off. The residue is taken up in a solvent or
mixture of solvents, for example ethyl acetate or dichloromethane/methanol 9/1 and

semisaturated NaCl solution and filtered through kieselguhr for example. The organic
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%g&% 89%18221 PCT/ EP2005/ 008735 -17- 1-1761 fff)(:T/El%Bosmosns
reasons Of inproved local conpatibility for an iV

i nfusion/injection the maxi mum nolar ratio of acid(s)
to active substance in the infusible or injectable
sol ution according to the ihbention is restricted to 1-1761
a maxinumof 3:1, in order to ensure a pH above 2.4. 5 fit
Exanpl es of parenteral solutions for infusion or
iphpseds ihoed anfheyapdbicd vibehi Tire MFiluel@ootpesndgt4y mepbe purified by
ection In the foll.ow n ener al anple. 1. th

sPloRo SRy sy Gtion T el & s AP Bt R 4 eEde
@mtBeyperal formula (1) as hereinbefore descri bed.
CGeneral Exanple 1 active substance 1-10 ng/m organic
or inorganic 1.0 - 3.0 nol acid, or acid m xture

%I | ated on the basis of the active substance)
i'sotonic agent e.g. 9 ng/m or (e.g. NaC/mannitol)
q0e ﬂ@lﬁlﬁbund\/éﬁh) abitafried ad Step2UNMiay Be feactéd By Blectrgpilild fibstitution

accordmg to Diagram 3A to form the compound of formula (AS).

Diagram 3A
H |
N N O N N 0
G — OO
= P
CI/kN N\ CI/I\N N
R’ R
(A4) (AS5)

In Step 3A 1 equivalent of the amide of formula (A4) is dissolved in an organic solvent,
for example dimethylformamide or dimethylacetamide, preferably dimethylacetamide,

and cooled to about -5 to 5 °C, preferably 0°C.

Then 0.9 to 1.3 equivalents of sodium hydride and 0.9 to 1.3 equivalents of a
methylating reagent, for example methyliodide, are added. The reaction mixture is
stirred for 0.1 — 3 hours, preferably about 1 hour, at about 0 to 10 °C, preferably at
about 5 °C, and may optionally be left to stand for a further 12 hours at this temperature
range. The reaction mixture is poured onto ice water and the precipitate is isolated. The
residue (compound (A5)) may be purified by chromatography, preferably on silica gel,
or by crystallisation or used as the crude product in Step 4A of the synthesis.

Step 4A

The amination of the compound {A5) obtained in Step 3A to form the compound of
formula (A9) (Diagram 4A) may be carried out according to the methods of variants 4.1
A known from the literature from e.g. (a) M.P.V. Boarland, J.F.W. McOmie J. Chem.
Soc. 1951, 1218-1221 or (b) F. H. S. Curd, F. C. Rose J. Chem. Soc. 1946, 343-348, and



lp 1 | owi ng Exanpl es the active substance
ﬁ/ﬂ%ﬂ%l_@%}cycl opent yl - 7-ethyl - 15 $CT/EP2005/008735
5,6, 7, 8-tetrahydro-5-net hyl - 6- oxo- 2-pteridi nyl ] am no] -

3- net hoxy- N- (1- et hyl - 4- pi peri di nyl)-benzam de

(Exanpl e 46 from Table 1). 264WD 20061018221 1-1761
PCT/ EP2005/ 008735 - 18 - 1-1761 fft Exanple 2 tft

Exanpl e 3 active substance 2 ng/m active substance
102 00H0mee. . [{y)dB ankh IV od . oClacer. Sob.N 984,864, 1hyld (obikashiand Dolly J.

idIN 36.673 c _0.00 ni c . Q000 VI
o o998 Lo pot () & By Refds el pnays grahedron
205: TO5M0ls_ksdvusd@0 Exanpl e 4 Exanple 5 active
substancde 500 ng active substance 0.5 ng hydrochloric

acid IN 1.6 m hydrochloric acid IN 1,705 gl NaC
450. 0 Dipgda#A9 ng Wl ad 50 M WAl ad 1 M pH 4.0
pH 4.8 mGsnol / kg 290 nmOsnol / kg 285

NH,
R4
| () \ o
Ne .0 N
OOt o= (L
)\ Z R o W W 2
_ R
S » L
R3
(%) gy,
R4
| (n9)
I (A7) 0 “OH
- 0” “oR'
o
NN I N\
R és
(A8)
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Exanpido BroExanpl e 7 active substance 1 ng acti Ve pereproos/ioos7
subst ance gx hydrochloric acid IN 3.6125 qi 0057008735

phosphoric acid (85% O 440 gi Nad 0.009 g Nad 9 ng

WI ad 1 M WI ad 1 §8 pH 4.0 nmGCsnol / kg 1-1761
295 mOsnol / kg 298 V\D 2006/ 18221 PCT/ EP2005/ 008735 )
-19- 1-1761 fft Exanple 8 Exanple 9 active substance i
100 ng active substance 10 ng acetic acid 16,4 |
tEgriexamplede veriant 41 Awj eqiivalenbebthe cgmgomlr(mw and b b egpivalents,

%&fe%?{i '{5} %ﬁl&@%t? gg%he cﬁmpilﬁlzld&lal)rg}ag bﬂ} agé) iw\lléelmll(tga solvent

sathéitteacerganiogolaalt isiveh SUbSEARGE: dilpidlane] difdethyBotrlamide,
1 10 pg hydrochloric acid IN6.8 |, NaC 9 ng acetic
, toluene, N-methylpyrrolidone, dimethylsulphoxide, or dioxane,
preferably sulpholane over 0.1 to 4 hours, preferably 1 hour, at 100 to 220°C, preferably
at about 160 °C. After cooling the product (A9) is crystallised by the addition of org,
solvents or mixtures of solvents, e.g. diethyl ether/methanol, ethyl acetate, methylene
chloride, or diethyl ether, preferably diethyl ether/methanol 9/1, or purified by

chromatography.

For example in variant 4.2 A, 1 equivalent of the compound (A5) and 1 fo 3 equivalents
of the compound (A6) are refluxed for 1 to 48 hours, preferably about 5 hours, with
acid, for example 1-10 equivalents of 10-38% hydrochloric acid and/or an alcohol such

as ethanol, propanol or butanol, preferably ethanol, with stirring.

The precipitated product (A9) is filtered off and optionally washed with water, dried and

crystallised from a suitable org. solvent.

For example in variant 4.3 A, 1 equivalent of the compound (AS5) and 1 to 3 equivalents
of the compound (A7) is dissolved in a solvent, for example toluene or dioxane and
combined with a phosphine ligand, for example 2,2"-bis-(diphenylphosphino)-1,1"-
binaphthyl and a palladium catalyst, for example tris(dibenzylideneacetone)-
dipalladium(0} and a base, for example caesium carbonate, and refluxed for 1-24 h,
preferably 17 h. The reaction mixture is purified on silica gel for example and the

product {A8) is isolated from the solution or obtained by suitable crystallisation.

The product (A8) is dissolved in a suitable solvent, for example dioxane, and mixed
with acid, for example semiconcentrated hydrochloric acid, for example in a solvent o

an acid ratio of 3:1. Then the mixture is refluxed for 1 - 48 h, for example 12 h, and the

~ precipitate formed is isolated. If desired the product (A9) is purified by crystallisation.
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\ng(szﬁ{okzgj Na- acetate 0.2260 ng NaCl 9 / kg 38%/%?2005/008735

pH 4.0 nmGsnol / kg 295 nOsrmI
the foll owi ng Exanpl es the active substance is
N-[trans-4-[4-(cycl opropyl msihyl) 1- piperazi nyI]
cycl ohexyl]-4-[[(7R)-7-et hyT
yl -8-(1-
net hg/l et hyl ) - 6- oxo- 2-pteri di nyl ] am no] - 3- met hoxy- benza
mtefeS4 Exanpl e 110 from Table 1). 5 WD 1111/0
2006/ 01822 1 PCT/ EP200 5/008 73 5 -20- 1-1761 fft
Exanpl e 12 Exanple 13 active substance * 2 ng/m *
active,.substance 2 nmg/m* 3 HBr (cal cul ated as *3 HC1l
(cal CM base) base) NaCl 9 ng/m Nad 9 ng/m
Wl ad 1.0mM W ad 1.0 mM pH 3.5 pH 3.4 Exanple 14
Exanpl e 15

+ NH-L-R5
RY 3 (A10) RY

———————

|!1 o . I!I o
HN’llki\/i;j:N:CRF:1 HNJL/NZ[E:C;

(A1)

o) OH O NH
is

For example, 1 equivalent of the compound (A9) is dissolved with 1 equivalent of an
activating reagent, for example O-benzotriazolyl-N,N,N’,N -tetramethyluronium
tetrafluoroborate (TBTU) and a base, for example about 1.5 equivalents,
diisopropylethylamine (DIPEA) in an organic diluent, for example dichloromethane,

tetrahydrofuran, dimethylformamide, N-methylpyrrolidone, dimethylacetamide,

6, 7,8-tetrahydro-5-neth 1-1761

tft

preferably dichloromethane or dimethylformamide. After the addition of 1 equivalent of

the amine (A10) the reaction mixture is stirred for 0.1 to 24 hours, preferably about 2
hours at 20°C to 100°C. The product of formula (A11) is obtained for example by

crystallisation or chromatographic purification.

The compounds of general formula (I) may be synthesised analogously to the following

synthesis examples. These Examples should, however, only be regarded as an

illustration of the procedures according to the invention without restricting the invention

to their subject matter.

The preparation of some intermediate compounds used to synthesise the Examples will

also be described hereinafter.
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a‘%wog, sybstance 500 ng active substance 10 MY  peryEp200s/008735
osphorlc acid 85% 157.5 ng tartaric acid 4.85 ny

NaCI 2.250 g NaCd 45 ng W ad 250.0 M WAl ad 5 ni

pH 3.2 pH 3.5 Exanple 16 Ex |l e 17 active substance 1-1761
2 ng/m active substance 2 nf’ " acetic acid 0.39 ng )
citric acid 1.24 ng Nad 0.009 g mannitol 50 ng WFI it
ad 1 ml WAl ad 1 M pH 3.4 pH 3.5 The conpounds
deermrationgfthe ackds i nvention may be prepared by the

met hods of synthesis A described hereinafter, whereby

the substituents of general fornmulae (Al) to (A9) have

Woo RO & Yhihdile MSToMPERKIR/HX087 3id Ex. Wlfirst dlf-all 48 Intbfrhediate
t he above neanings. This nmethod is to be understood as

SAMPPYISAL ation of the invention without liniting it
to the content thereof. Process A5 Step A A
conpound of fornmula (Al) is react¢d with a conpound of

formula (A2) to yield a N/\/[N:/[O
P
HN N N

Z1

is prepared as described hereinafter.

50.0 g (0.48 mol) D-alanine methylester x HCI and 49.1 g (0.50 mol) cyclohexanone are
placed in 300 mL dichloromethane and then combined with 41.0 g (0.50 mol) sodium
acetate and 159.0 g (0.75 mol) sodium triacetoxyborohydride. The mixture is stirred
overnight and then 300 mL of 10% sodium hydrogen carbonate solution are added. The
aqueous phasle is extracted with dichloromethane. The combined organic phases are
washed with 10% sodium hydrogen carbonate solution, dried over Na;SO, and
evaporated down.

Yield: 72.5 g of a compound Z1a (clear liquid)

72.5 g of the compound Z1a are placed in 500 mL water and 76.6 g (0.39 mol) 2,4-
dichloro-5-nitropyrimidine in 500 mL diethyl ether are added. At a temperature of -5°C
100 mL 10% potassium hydrogen carbonate solution are added dropwise. The mixture
is stirred for 3 h at -5°C and for a further 12 h at ambient temperature. The organic
phase is separated off and dried over Na,SQ,. During evaporation the product
crystallises out.

Yield: 48.0 g of a compound Z1b (yellow crystals)
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H/‘dijg:z?]f formula (A3) (Diagram Il A). This reac
@e carried out according to WD 00/43369 or WZOOWOSBS

00/ 43372. Compound (Al') is comrercially avail able, for
exanple fromGCty Chem cal LLC 139 Allings Crossing
Road, West Haven, CT, 10 06516, USA. Conpound (A2) may
be prepared by nethods knovvn fromthe literature,

e.%. from (a) F. Effenber U. Burkhart, J.

WEI4 g effthe compaingsZ ane di md i1 86 mlaglacialzpatic 4y ad heated to

P PTRe by PR 396 addea PAEHNRe, RIS B TEARR R s g 105°C
19é0eacBbn miRhr-id SiPed fo)hrée HourdMIB0OD, théh ﬁlterBd( hﬁlghrough

Tetrahedron Lett. 1998, 30, 5313-5316 or (e) M
refpssrand evepaveted govn. ﬂ’éhequq@lﬁ: is stirredomyater and ethyl acctate, suction

A 5 R AR A oy g

iwithRliluRzatainofda (@Al valeA2he (viahic pRéke is dried over NapSOy, filtered through

activated charcoal and evaporated down. More light grey solid is obtained.

1-1761
fft

Yield: 29.5 g of a compound Z1c (light grey crystals)

32.1 g of the compound Z1c¢ are placed in 300 mL dimethylacetamide and combined
with 13 mL (0.2 mol) methyliodide. At—5°C 6.4 g (0.16 mol) sodium hydride are added
batchwise as a 60% dispersion in mineral oil. After 2 h the reaction mixture is poured
onto 800 mL ice water. The precipitate formed is suction filtered and washed with
petroleum ether.

Yield: 33.0 g of a compound Z1d (beige crystals)

4.0 g of the compound Z1d and 2.3 g (15 mmol) of 4-amino-3-methylbenzoic acid are
suspended in 50 mL ethanol and 120 mL water, combined with 2 mL conc. hydrochloric
acid and refluxed for 48 h. The precipitate formed on cooling is suction filtered and
washed with water, ethanol and diethyl ether.

Yield: 2.9 g of a compound Z1 (colourless crystals)

To synthesise the compounds Ex. 188 and Ex. 203 first of all an intermediate compound

Z2

Cl

72
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| BoShGhuds 1 equi val ent of the conpound (Al) angcf‘/EH?)osmomﬁ
1.g equl vailents, preferably 1.1 equivalents of a

base, preferably potassium carbonate, potassium

hydr ogen carbonate, sodium carbonate, sodi um hydrogen
carbonate or cal ci um car bonat®; particul arly 1-1761
preferably potassium carbonate, are stirred in a fft
di luent, optionally mxed with water, for 25 exanple

ae prapaesd as descabgdlbddur an, di et hyl et her, cycl ohexane,
petrol eum et her or dioxane, preferably cycl ohexane or

di ethyl ether. WO 2006/0 1 822 1 PCT/ EP2005/ 008735

-R2olufiod ¢85S § (0.89 mal)IRARAIBetHyEesRE xHEIndT 16 g (0.85 mol)
preferably 5 to 10 C, '1 equivalent of an am no acid of

foyelonerdaronein 5 mldichloramgthane igzambined withnt0.1 (0685 mol) sodium
I s dr of- ur.an die | .t her . .

B B FRT SN 5500 SHn R b Bl iR g eton miture is

rseiared @l 2 adduhen paurébatells L of 201 096 sqkiird hyi g calBdnatco

30, G, preferably about 22C, with stirring and then )

Selutipaqlhy aqgeous phaseip extractedpgitiydichlgmmethase g comymed organic

a2 e 53] ' s distilled off,

?}%e resi duel{{vér%%nbi r?gggg\naqitohéé%%c’gr?and the mxture is

esitida 44 gtofe compoimdstat (colesrlessbil) an or gani ¢ sol vent,

for exanple, diethyl ether or ethyl acetate,

preferably ethyl acetate. The conbined organic

S610 261 the BbRpsindethaandphbRl i B0Y &Nt whisr SBddntdied Wit 85.0 g

The residue (conpound A3) may be used in Step 2

WP -fhonet) afglighlarerS-ptreprimidiniean 508 mistieybetharhat ~5°C 100 mL

TBPRH LR SR ARG PR aldclh ESHHEEnd brcliBfion

mixture is stirred for 48 h at ambient temperature. The aqueous phase is extracted with

diethyl ether, the combined organic phases are dried over Na;SO4 and evaporated down.
The dark red solid is extracted with petroleum ether and suction filtered.

Yield: 88.0 g of a compound Z2b (yellow crystals)

88.0 g of the compound Z2b are dissolved in 1000 mL glacial acetic acid and at 60°C
85 g iron powder are added batchwise, while the temperature rises to 110°C. The
mixture is stirred for 1 h at 60°C, then suction filtered hot through cellulose and
evaporated down. The brown solid is stirred with 700 mL water and suction filtered.

Yield: 53.3 g of a compound Z2c¢ (light brown crystals)

53.3 g of the compound Z2c are dissolved in 300 mL dimethylacetamide and combined
with 13 mL (0.21 mol) methyl iodide. At —5°C 5.0 g (0.21 mol) sodium hydride are
added batchwise as 60% dispersion in mineral oil. After 12 h the reaction mixture is
poured onto 1000 mL ice water and the precipitate formed is suction filtered.

Yield: 40.0 g of a compound Z2d (colourless crystals)

4..0 g of the compound Z2d and 2.8 g (16 mmol) of 4-amino-3-chlorobenzoic acid are

suspended in 25 ml. ethanol and 60 mL water, combined with 3 mL conc. hydrochloric
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f npound of fornula (A4) (D agram 2A)
Wé’%@%?ﬁ 11 HNNCONNO R3 ~Rt O N Nj’%“"/EPZO"s’OO8735

Reductlon CC N"RI R, R R OO(AM) R3 (A3 In

Step 2A 1 equivalent of the nitro conpound (A3) is

di ssolved in an acid, preferdBry glacial acetic acid, !-1761
formc acid or aqueous hydrochloric acid, preferably it
gl acial acetic 20 acid, and heated to 50 to 70 C,

p&"cﬂ'ﬂ ar(hbﬂyxemﬂfoum BOTHe. prddigimtaforeed oh egolageantyctibo filtered and

i nc, r jron, eferably iron powder, is
ﬂggdﬁ'|W3WW@¢%%gﬁﬁ£¢ﬁ@EI$g§btion has ended and the
iure |s stirred for 0.2 to 2 hours, preferably 0.5
h‘619 & 0.9g ofigeprprpund 23 (eolowless evalls) at about 117 C.
After cooling to anbient tenperature the iron salt is
filtered off and the solvent is distilled off. The

rhsir@hneo swithealse theugnipouadssiid. 1821, G2, 2% 46] 58, 68,1 16f 128, 131, 133,

o PO 33 320 e 2284 80142306 S o ol kgt

%hiﬂohﬂd‘Z@nd filtered through kiesel guhr for exanple.
The "organi ¢ WD 2006/ 018221 PCT/ EP2005/ 008735

I

/o? é

Z3

is prepared as described below.

54.0 £ (0.52 mol) D-2-aminobutyric acid are suspended in 540 mL methanol and 132 g
(1.1 mol) thionyl chloride are slowly added while cooling with ice. The mixture is
refluxed for 1.5 h and then evaporated down. The oil remaining is combined with 540
mL tert-butylmethylether and the colourless crystals obtained are suction filtered.

Yield: 78.8 g of a compound Z3a (colourless crystals)

74.2 g of the compound Z3a and 43.5 mL (0.49 mol) cyclopentanone are dissolved in
800 mL dichloromethane. After the addition of 40.0 g (0.49 mol) sodium acetate and
150.0 g (0.71 mol) sodium triacetoxyborohydride at 0°C the mixture is stirred for 12 h
at ambient temperature and then 500 mL 20% sodium hydrogen carbonate solution are
added. The aqueous phase is extracted with dichloromethane. The combined organic

phases are washed with water, dried over MgSQj4 and evaporated down.
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ﬁﬁézoojs/o}ggil fft phase is dried and evaporated deWin,oosonsras
e resi ue (conpound (A4)) may be purified by

chromat ography or by crystallisation or used as the
crude product in Step 3A of %{1 synthesis. 5 Step 3A
The conpound (A4) obtained in Step 2A nmay be reacted 1-1761
by el ectrophilic substitution according to D agram 3A fft
to formthe conmpound of formula (A5). Diagram 3A O N

iRldr 85.8'g ¢f a gompounid E8b (Ight pellRev6i) 0 N R R2 3 10

(A4) (A5) In Step 3A 1 equivalent of the am de of

formula (A4) is dissolved in an organic solvent, for

e bethd icombbtd 230eai 300 £(0.2 fBt) I'}b)é{aééi@fh%ﬁib@ﬁate are suspended
preferably d| net}%l acetam de, and cooled to about -

1B 680 L gsetone andhmhile epolirg wieige gombined witB 45 @8 W%ﬁpa 2,4-
oo P AR AR S0 ril e AR BBl S for 2
alihdeto-SHierop paaidireruréradded ra@d g mixture is stirred for 3 h. The reaction
mixture is evaporated down, taken up in 800 mL ethyl acetate and 600 mIL water and
the aqueous phase is extracted with ethyl acetate. The combined organic phases are
washed with water, dried over MgSQ, and evaporated down.

Yield: 75.0 g of a compound Z3c¢ (brown oil)

100 g of the compound Z3¢ are dissolved in 650 mL glacial acetic acid and at 70°C 20 g
iron powder are added batchwise. The mixture is stirred for 1 h at 70°C, then for 1.5 h at
100°C and then filtered hot through kieselguhr. The reaction mixture is evaporated
down, taken up in methanol/dichloromethane, applied to silica gel and purified by
Soxhlet extraction with ethyl acetate. The solvent is removed and the residue is stirred

with methanol.

Yield: 30.0 g of a compound Z3d (light brown crystals)

25.0 g of the compound Z3d and 6.5 mL (0.1 mol) methyl iodide are placed in 250 mL
dimethylacetamide and at —10°C 3.8 g (0.95 mol) sodium hydride are added as a 60%
dispersion in mineral oil. The mixture is stirred for 20 min. at 0°C, then 30 min. at
ambient temperature and finally ice is added. The reaction mixture 1s evaporated down
and combined with 300 mL water. The precipitate formed is suction filtered and washed
with petroleum ether.

Yield: 23.0 g of a compound Z3e (colourless solid)

6.0 g of the compound Z3e¢ and 5.1 g (31 mmol) of 4-amino-3-methoxybenzoic acid are
suspended in 90 mL ethanol and 350 mL water, combined with 3.5 mL conc. '
hydrochloric acid and refluxed for 48 h. The reaction mixture is evaporated down, the
residue is stirred with methanol/diethyl ether and the precipitate formed is suction
filtered.
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St 0.1 - 3 hours, preferably about 1 ho
a@g&?&g}lézg[ 10 C, preferably at about 5 C, and ng§T/E%005/008735

optionally be left to stand for a further 12 hours at
this tenperature range. The_reaction mxture is
poured onto ice water and thézpreci pitate is isolated.
The 20 residue (conmpound (A5)) may be purified by

chr omat ogr aphy, preferably on silica gel, or by

cYigkt: 813 g efat ¢ommpound d8 €lightdetgeerystalgie product in Step
4A of the synthesis. Step 4A The am nation of the
conpound (A5) obtained in Step 3A to formthe conpound
ah o2der iosyrkesisé A)cotdpoasd BR) $1A32,0BY b®7 At 6f AlarOMtermediate
according to the nethods of variants 4.1 A known from
tQ‘?é‘PIOPFdE%ﬁture frome.g. (a) MP.V. Boarland, J.F. W

‘MQOme J. Chem Soc. 1951, 1218-1221 or (b) F. H S

Curd, F. C. Rose J. Chem Soc. 1946, 343-348, and WO
2006/ 018221 PCT/ EP2005/ 008735 -24- 1-1fy61 i 4.2 A
frome.g. (a) Banks J. Am Chem Sqc. 44, 6, 1131,
(b) Ghosh and Dol lyJ. Indian Ch . , b8,

512-513 or (c¢) N P. Reddy and Tarjaka Tetr ahedron
Lett. 1997, 38, 4807-4810. 5H' R4 - | /

(AS) NON O

Q0

Z4
is prepared as described below.

25.0 g (0.19 mol) ethyl 1-aminocyclopropane-1-carboxylate x HCI and 16.8 g (0.20
mol) cyclopentanone are dissolved in 300 mL dichloromethane and combined with 16.4
g {0.20 mol) sodium acetate and 61.7 g (0.29 mol) sodium triacetoxyborohydride. The
mixture is stirred overnight and the reaction mixture is then poured onto 400 mL 10%
sodium hydrogen carbonate solution. The aqueous phase is extracted with

dichloromethane. The combined organic phases are dried over Na;SO4 and evaporated

“down,

Yield: 34.5 g of a compound Z4a (colourless oil)

42.5 g(0.22 mol) 2,4-dichloro-5-nitropyrimidine in 350 mL diethyl ether are added to a
mixture of 34.5 g of the compound Z4a in 350 mL water. At —5°C 80 mL 10%
potassium hydrogen carbonate solution are added and the mixture is stirred overnight at
ambient temperature. The aqueous phase is extracted with diethyl ether. The combined
organic phases are dried over Na;SO4 and evaporated down. '

Yield: 53.8 g of a compound Z4b (brown oil)

1-1761
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20.1 g of the compound Z4b are dissolved in 200 mL glacial acetic acid and at 60°C
19.1 g of tron powder are added batchwise, while the temperature rises to 100°C, The
mixture is stirred for 3 h at 60°C, then suction filtered through cellulose and evaporated
down. The residue is extracted from water and ethyl acetate and the yellow precipitate is
suction filtered, The filtrate is washed with dilute ammonia and water, the organic phase
is dried over Na,SO;4 and evaporated down. After the addition of diethyl ether the
product crystallises out.

Yield: 4.0 g of a compound Z4c (yellow crystals)

7.8 g of the compound Z4c and 2.6 mL (0.04 mol)} methyl iodide are dissolved in 100
mL dimethylacetamide and at —5°C 1.5 g (0.04 mol) sodium hydride as a 60%
dispersion in mineral oil are added batchwise. After 2 h the reaction mixture is poured
onto ice water and the precipitate formed is suction filtered.

Yield: 7.5 g of a compound Z4d (light brown crystals)

3.0 g of the compound Z4d and 1.9 g (11 mmol) of 4-amino-3-methoxybenzoic acid are
suspended in 40 mL ethanol and 80 mL water, combined with 2 mL conc. hydrochioric
acid and refluxed for 20 h. A further 0.5 g 4-amino-3-methoxybenzoic acid is added and
the mixture is refluxed for 48 h. The precipitate formed on cooling is suction filtered
and washed with water, ethanol and diethyl ether.

Yield: 2.1 g of a compound Z4 (colourless crystals)

In order to synthesise the compounds Ex. 162, 43, 53, 161, 202, 211, 215 and 212 first

of all an intermediate compound Z5
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R Le in variant 4.1 A 1 equivalent of th
C@%g@é&gﬁ(zi& and 1 to 3 equival ents, preferabl yﬁgglgmoosmosns

2 equival ents of the conpound (A6) may be heated

wi thout a solvent or with an organic solvent such as
for exanpl e sul phol ane, di nedhyl for mami de, | 1-1761
di met hyl acet ami de, tol uene, N rmethyl pyrrolidone, it
di met hyl sul phoxi de, or di oxane, 5 preferably

sul phol ane over 0.1 to 4 hours, preferably 1 hour, at

100 to 220C, preferably at about 1%0 C. JAfter cooling

the product (A9) is crystallyj gddi tion of

org, solvents or m xtures soljvents], e.g. diethyl

et her/ nmet hanol , ethyl acet hyl chloride, or
er

di et hyl ether, preferabliyNdietNyl met hanol 9/1,
or purified by chrogatogtaphy. Il 10 For exanple in
variant 4.2 A 1 eqliVva ound (A5) and 1
to 3 equivalents of t cappound (A6)] are refl uxed
for 1 to 48 hours, prefergbly about 5ihours, wth
acid, for exanple 1-10 equival ents 10- 38%

hydrochl oric acid and/ 3 @I cohol such as ethanol,
propanol or butanol, preferably ethanol, with
stirring. 15 The precipitated product (A9) is filtered
off and optionally washed w ts water, dried and
crystallised froma suitable org. solvent. For exanple
invariant 4.3 A 1 equivalent of the conpound (A5)

nd. 1 to 3.equi vial ents 20 of the conpound (A7) is
gsl%rggifrs(gﬁ“?%g‘ﬁ\lbeg%e&@ht, for exanpl e toluene or di oxane
and 11 conbi ned with a phosphine |igand, for exanple
2,2 -bis- (Tdi phenyl phosphi no)-1,1"- binaphthyl and a
Mwe% 3 4iml ;&ﬁ ’mql)of‘rthg)ga%(ﬁm@mobutyrate, 87.1 mL (0.75 mol) 3-
bRt 9 LRENZN 808 36 6908 sodium iodide and 76.0 g (0.6 mol) potassium

carbonate in 1000 mL ethyl acetate is refluxed for 3 days. Any salts present are filtered

(0]

"~

off and the filtrate is evaporated down.
Yield: 97.0 g of 2 compound Z5a (red oil)

49.0 g (0.25 mol) 2,4-dichloro-5-nitropyrimidine and 38.3 g (0.28 mol) potassium
carbonate are suspended in 500 mL acetone and at 0°C combined with 93.0 g of the
compound Z5a in 375 mL acetone. The reaction mixture is stirred overnight at ambient
temperature, filtered and evaporated down. The residue dissolved in ethyl acetate is
washed with water and the organic phase is dried over MgSO, and evaporated down.
Yield: 102.7 g of a compound Z5b (brown oil)

22.7 g of the compound Z5b are dissolved in 350 mL glacial acetic acid and at 60°C
17.4 g of iron powder are added batchwise. After the addition has ended the mixture is
refluxed for 0.5 h, filtered hot and evaporated down. The residue is taken up in 200 mL
dichloromethane/methanol (9:1) and washed with sodium chloride solution. The organic
phase is suction filtered through kieselguhr, dried over MgSOs, evaporated down and
purified by column chromatography (eluant: ethyl acetate/cyclohexane 1:1). |
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i ' 0) and a base, for exanple caesium
g{gre%%@ﬂke#?gnd refluxed for 1-24 h, preferably f?Tﬁ?ZOOSIOOS'm

The reaction mxture is purified on silica gel for
exanpl e and the 25 product (A8) is isolated fromthe
sol ution or obtained by sui rdbre crystallisation. The 1-1761
product (A8) is dissolved in a suitable solvent, for it
exanpl e di oxane, and m xed wth acid, for exanple
s‘éiﬂrgdrﬂ:gﬂfaa:trwuhsidﬁocwlmless aystals) f or exanple in a

solvent to an acid ratio of 3:1. Then the m xture is
refluxed for 1 - 48 h, for exanple 12 h, and the 30

Pr.@ gigfitHeddompo@RdBSk 4rs disievad B2 i d@ﬁst%ylﬁ%thﬁﬁie%@ gk
(A9; [ S@BUI‘I fied by crystallisation. 2006/ 018221
1P

PRoPh sgeo@etied witls0.3 1 (7 76mol) pf soduehygAdprng pa disrersion

mixture is stirred for 3 h at ambient temperature. The reaction mixture is evaporated
down and combined with water. The precipitate formed is suction filtered and washed
with petroleum ether.

Yield: 1.6 g of a compound Z5d (colourless crystals)

14.0 g of the compound Z5d and 10.0 g {0.06 mol} 4-amino-3-methoxybenzoic acid are
suspended in 200 mL dioxane and 80 mL water, combined with 10 mL conc.
hydrochloric acid and refluxed for 40 h. The precipitate formed on cooling is suction
filtered and washed with water, dioxane and diethyl ether.

Yield: 13.9 g of a compound Z5 (colourless crystals)

In order to synthesise the compounds Ex. 88, 194, 229 and 89 first of all an intermediate
N O
NN - -
P
HN N N

Z6

compound Z6

is prepared as described below.
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or exanple, 1 equivalent of the conpo
?‘Xg)joégfso}%lzls:sol ved with 1 equivalent of an acti Vg??/ﬁléZOOS/OOSBS

reagent, for exanple

O benzotriazolyl-N, NN, N -tgér amet hyl ur oni um
tetrafl uoroborate (TBTU) and-a”base, for exanple about 1-1761
1.5 equivalents, 10 diisopropylethylamne (DI PEA) in it
an organic diluent, for exanple dichloronethane,

t @9 gd606 mol)u-2rmidobrgyrin/adidispdaved & 80 mL of 0.5 M sulphuric acid and

N- hyvl pyrrol.i e i net.hyl.acet.am de r ef er apl .

oht OEG: B Rited i SO £ o S FRD PR B 17 g B L The Reaction
afiixiirt astigted Toreh MaleeNtorMined WEH aMidRidnfsdiPhaté BRI filtered. The
reaction mxture is stirred for 0.1 to 24 hours,

pHapsiseniipctss adth diethyohes 2ad thegombinedog@niciphaspissligd over
\j r mal i.g..obtained for exanple by 15

g\@é{?‘éﬁq%g @lgiﬁhgroalghronat ographic purification. The

CYiejdo 6.0dsofef copgoandlzZed Ofelfowail)l ) may be synt hesi sed

anal ogously to the follow ng synthesis exanples.

These Exanpl es shoul d, however, only be regarded as an
illustration of the procedures according to t

h
1200 vk s hang o gRmbiaed Piceessivglyttieh 60 ame (06 mob frignyl chloride

t.hei ' I e ' -qf s
S 75 oL boriBihl 20 S0 RICRBH B iR coSEwit ice, The
whilkture Blsgfred fordasstricOeld Rdr #ianblidne tempdtia@@6d @ikl 2R methanol

PCT/ EP2005/.008735 -27- 1-1761 fft Preparation of the
ggcgafgné%ning tlgonyl chloride are ¢ inginated in vacuo at 89(5 ! ‘

Yield: 40.0 g of a compound Z6b (yellow oil)

30.0 mL (0.17 mol) trifluoromethanesulphonic acid anhydride are placed in 150 mL
dichloromethane and while cooling with ice combined with a solution of 20.0 g of the
compound Z6b and 14.0 mL (0.17 mol) pyridine in 50 mL dichloromethane within one
hour. The mixture is stirred for 2 h at ambient temperature, any salts formed are suction
filtered and then washed with 100 mL water. The organic phase is dried over MgSO4
and evaporated down.

Yield: 42.0 g of a compound Z6¢ (bright yellow oil)

42.0 g of the compound Z6c in 200 mL dichloromethane is added dropwise to a solution
of 15.5 mL (0.17 mol) aniline and 24.0 mL {0.17 mol)} triethylamine in 400 mL
dichloromethane within one hour while cooling with ice. The mixture is stirred for 1 h
at ambient temperature and for a further 2 h at 35°C. The reaction mixture is washed
with water, dried over MgSO, and evaporated down. The residue remaining is purified
by distillation (95-100°C, 1¥107 mbar).

Yield: 14.0 of a compound Z6d (colonrless oil)

14,0 g of the compound Z6d and 16.0 g (0.1 mol) potassium carbonate are suspended in
100 mL acetone and at 10°C combined with 16.0 g (0.08 mol) 2,4-dichloro-5-

nitropyrimidine. The mixture is stirred for 4 h at 40°C, any salts formed are suction
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I 41859 synt hesi se the conpounds Ex. 94 and 3%05/008735

f| an internediate conpound ZI N O NI

N O—| 5 Z1 is prepared as described herei nafter. 10

50.0 g (0.48 not) D-al anine nethylester x HCl and 49.1

g (0.50 mot) cycl ohexanone aPé- placed in 300 ni 1-1761
di chl or onet hane and then conbined with 41.0 g (0.50 Jiis

not) sodium acetate and 159.0 g (0.75 not) sodi um
t ﬁlitchearm(&b dil todty o dvelgorat®th dowh XEherresitdee isttaken g in 300 mL cthyl
nL of /10% sodij u

CacEla v BB B e T B phse SRS MAS08 apd evaporated

exdwmct ed wi th di chl oronet hane. The conbi ned organic
phases are 15 washed wi th 10% sodi um hydr ogen

c‘éwbbﬁé@@@%lmmﬂndaﬁeﬁuoméﬂ) Na2SO4 and evapor at ed
down. Yield: 72.5 g of a conpound ZlI a (clear |iquid)
72.5 g of the conpound Zia are placed in 500 nL water

a31d) gof ﬁleg:o(r@oﬁﬁl 7164 gre disdol2€ in 200 mL glacial acetic acid and at 60°C 10
diéje}loro nitropyrimdine in 500 nL diethyl ether are
5pn pewder peeaddpdbaishavias, vehile thelgmperatugosipsiia 8§33 mbe mixture

SR FISREDE A g 3 el v
Ithehresiduaisiokendted witherctitanole. The organic

Yield: 4.5 g of a compound Z6f (brown crystals)

0.6 g (16 mmol) of sodium hydride as a 60% dispersion in mineral oil are added
batchwise at —20°C to a mixture of 4.5 g of the compound Z6f and 1.0 mL (16 mmol)
methyl iedide in 100 mL dimethylacetamide. Afier 1 h the reaction mixture is combined
with 50 mL water and evaporated down. The residue is stirred with 200 mL water, the
precipitate is suction filtered and washed with petroleum ether.

Yield: 4.5 g of a compound Z6g (colourless crystals)

A suspension of 1.5 g of the compound Z6g and 1.4 g (8 mmol) of methyl 4-amino-3-
methoxybenzoate in 30 mL toluene is combined with 0.4 g (0.6 mmol) of 2,2 -bis-
(diphenylphosphinq)—l,l “-binaphthyl, 0.23 g (0.3 mmol) of tris(dibenzylideneacetone)-
dipalladium(0) and 7.0 g (21 mmol) of caesium carbonate and refluxed for 17 h. The
reaction mixture is applied to silica gel and purified by column chromatography (eluant:
dichloromethane/methanol 9:1).

Yield: 1.7 g of a compound Zé6h (yellow crystals)

1.7 g of the compound Z6h are dissolved in 50 mL dioxane, combined with 15 mL
semiconc. hydrochloric acid and refluxed for 12 h, After cooling the precipitate formed
1s suction filtered.

Yield: 1.1 g of a compound Z6 (colourless solid)
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phase i s separated off and dried over Na2SO4. Durin
e\?§ﬁ§?‘5§{1§2€1h the product «crystallises out. 25 Yi SFB/.%PZOWOOSBS
48.0 g of a conpound Zl b (yellow crystals) WO 2006/0 1

822 1 PCT/ EP2005/008735 -28- 1-1761 fft 48.0 g of

t he conpound Z1b are dissol vé8-in 350 nL gl aci al 1-1761
acetic acid and heated to 60C. 47.5 g iron powder are fft
added batchw se, while the tenperature rises to 105C.
Therdeas tymifesitt e dotposnd Ek I 26 d0f 32 56,0ee1 120005 fit of all an

80C, then filtered hot through cellulose and
dliepBrregomeNd Zhe residue is stirred in water and

ethyl acetate, suction 5 filtered and the Iight grey
precipitate is washed with ethyl acetate. The filtrate

is washed wth dilute amoni a and vvate[, the organic

phase is dried over Na2SO4, filtered tr}\lough
activated charcoal and evapora g G ght
grey solid is obtained. Yield: 129.5 of al compound ZI
c (light grey crystals) 10 32’.}\8 g, t he cjpnpound ZI c
are placed in 300 nL dinet ce d nbi ned

with 13 nL (0.2 nol) methylijodi de.” At C6.4 g (0.16
nol ) sodi um hydri de arL®.ad

ded  bat chwi as a 60%
di spersion in m'neral/oil Pr 2 h eaction
) ice water. The

m xture is poured onto 8
precipitate formed is suct filtered and washed with
3.0 g of a compound ZI d

petrol eum et her. 15 Yield:
(beige crystals) 4.0 g of _t#e_conpound Zld and 2.3 g
yl HeHzoic acid are

(15 mmol ) of 4-am no- 3-
Z7

is prepared as described below.

50.0 g (0.36 mol) D-alaninemethylester x HCl is suspended in 500 mL dichloromethane
and 35 mL acetone and combined with 30.0 g (0.37 mol) sodium acetate and 80.0 g
(0.38 mol) sodium triacetoxyborohydride. The mixture is stirred for 12 h and then
poured onto 400 mL 10% sodium hydrogen carbonate solution. The organic phase is
dried over Na;SO4 and evaporated down.

Yield: 51.0 g of a compound Z7a {yeHow oil)

A suspension of 51.0 g of the compound Z7a in 450 mL water is combined with 80.0 g
(0.41 mol) 2,4-dichloro-5-nitropyridine in 450 mL diethyl ether. At —5°C 100 mL 10%
potassium hydrogen carbonate solution are added dropwise. The reaction mixture is
stirred for 3 h, the organic phase is dried over Na,SOy and evaporated down.

Yield: 74 g of a compound Z7b (yellow oil)

18.6 g of the compound Z7b are dissolved in 200 mL glacial acetic acid and at 60°C
20.0 g of iron powder are added batchwise. The mixture is stirred for 2 h at 60°C and



spended in 50 nL ethanol and 120 nL water, conbi
PrO Or’rf;zzbonc. hydrochl oric acid and refl uxed F’SF/E?%’OS/OOS”S
h. The precipitate forned on cooling is suction
filtered and 20 washed with water, ethanol and di et hyl
ether. Yield: 2.9 g of a cedpound ZI (col ourl ess 1-1761
crystals) To synthesise the conpounds Ex. 188 and Ex. fit
203 first of all an internediate compound Z2 25 N O
NheMNsustibh fitkred tHeb i &RuldEL. 20136édduk i8 didgolded in ethyl acetate and
PCT/ EP2005/ 008735 -29- 1-1761 fft,  is prepared as
deashied wath vaker gid concs ammonisn The orgagicphaseipdmed o NazSO4 and
5 nol)

‘a#%g{éeﬁtg 3%%2@%& O% Waéﬁé ﬁlﬁg)#ogr?g gﬁléél s conbi ned
v'\Ytehi 9. glof{0codponndl .76 (mblowmtesSerpstaltint e and 265.6 g
(1.25 nol) sodiumtriacet oxyborohydride. The reaction
m xture is stirred for 12 h and then poured into 1.5 L

o7 ®g Pk LORPHAd YR RS MEFD RA Rethyl iodide are dissolved in 200 mL
dimethylacetamide and at —5°C combined with 4.0 g (0.1 mol) sodium hydride as a 60%

Su

dispersion in mineral oil. The reaction mixture is stirred for 30 min. and then poured
onto 300 mL ice water. The precipitate formed is suction filtered and extracted with
petroleum ether.

Yield: 14.8 g of a compound Z7d (beige crystals)

0.9 g of the compound Z7d and 1.5 g (9 mmol) of 4-amino-3-methoxybenzoic acid are
heated to 210°C for 30 min. After cooling the residue is extracted with ethyl acetate and
the precipitate obtained is suction filtered.

Yield: 1.2 g of a compound Z7 (grey crystals)

The following acids are prepared, for example, analogously to the syntheses described.
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S tion. The aqueous phase is extracted with

ﬁ) O%ﬁﬂﬁgﬂhane. The conbi ned organi c phases ar §CT/EP2005/008735
dri ed over Na2SO4 and evaporated down. Yield: 143.4 g

of a conpound Z2a (colourless oil) 10 66.0 g of the
conpound Z2a are placed in 580-nL water and conbi ned 1-1761
with 85.0 g (0.44 nol) 2,4-dichloro-5-nitropyrindine fft
in 500 nL diethyl ether. At -5C 100 nmL 10% pot assi um

hydr ogen carbonate sol ution are added dropw se and the
reaction mxture is stirred for 48 h at anbi ent

tenperature. The aqueous phase is extracted with 15

di et hyl et her, t He conbi ned organi ¢ phases are dried

over Na2S ated down. The dark red SR i N o
is extracted wilth petrol eum et her and suction |
filtered. A4 : ~Q g of a conpound Z2b (yel, NG N

crystal 88N 0 gNof t'he compound Z2b are dissofjved in
1000041 gl aci al Acetic acid and at 60C 20°8& i ron
powder addtchvvi se, while the tenper:

ri ses 110C. The/ mxture is stirred for 1 at 60C

then suction filtered hot through cellul ose ap_ 3
evaporgfegpdown. The brown solid is stirred @t HH00
mL wat er angZ uction filtered. Yield: 53.3 g of a Z¢9
conpound Z2 %Iight brown crystals) 25 53.3 g of the
conmpound Z2c are dissolved in 300 niL dinethyl acet am de
and conbined wth 13 nL (0.21 nol) nethyl iodide. At
-59C 5.0 g (0.21 rfol) sodium hydride are added |

%

bat chwi se as sion in mneral oil. A& b, 0
is poured onto 1000 nL fjjce te
rAed i s suction filtgreM\N k ;

t he reactiol
conmpouynd Z2d (col ourl ess cr%st S)

m

and the
40.0 %)o%ka
e

z10 211

Synthesis of the amine components L-RS

The following amines are obtained as follows.

1.1-dimethvi-2-dimethylamino-1-vl-ethylamine and 1.1-dimethyl-2-piperidin-1-yl-

cthylamine
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3 f the conpound Z2d and 2.8 g (16 mmvl)
&Qﬁﬁﬁ?%&hl orobenzoic acid are suspended in 2@8?}@)2005/008735

et hanol and 60 nmL water, conbined with 3 nL conc.

hydr ochl ori ¢ WO 2006/ 0 1 822 1 PCT/ EP2005/ 008735 30-

1-1761 fft acid and refluxedlfor 43 h. The 1-1761
precipitate fornmed on cooling is suction filtered and i
washed with water, ethanol and diethyl ether. Yield:

OTi%: @ngouadcaeprepied decofding eiihk Eslfoveny sdferesdesX(ad B. Schuetz et al.
order  to synthesise the ¢

rgpounds Ex. 19, 21, 22, 23,
wynegmittel g orsehgng 199, 2113’@9 033(b) V1 Belikgy ctabgletrppadron 1970,
237 ; 7 4, f I
LI R 0D, Bler AR gk TP 0Tt €7 2078
Z3 10 is prepared as described bel ow 54.0 g (0.52

aiobe oS Piepsrel inf oglfisd it BRGDQieaibad mfhg sbove
eerahive, addahwihi | € cooling with i ce The mixture is

1,1-dimethvl-2-morpholin-1-vyl-ethylamine

8.7 mL morpholine and 9.3 mL 2-nitropropane are taken, and cooled with ice, 7.5 mL
formaldehyde (37%) and 4 mL of a 0.5 mol/L. NaOH solution are slowly added
dropwise (<10°C). Then the mixture is stirred for 1h at 25°C and 1h at 50°C. The
solution is treated with water and ether and the aqueous phase is extracted 3x with ether.
The combined org. phase is dried over NaSQ4 and combined with HCl in dioxane (4
mol/1), the precipitate formed is suction filtered.

Yield: 21.7 g white powder. .

5 g of the white powder are dissolved in 80 mL methanol and with the addition of 2 g
RaNi treated with hydrogen at 35°C and 50 psi for 40 minutes. This yielded 3.6 g of
1,1-dimethyl-2-morpholin-1-yl-ethylamine.

The following amines are prepared analogously to this method.

1.1-dimethyl-N-methvlpiperazin-1-yl-ethylamine
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r r 1.5 h and then evaporated down. The
rg;réaéldﬁéﬁ(ﬂékﬁs conbi ned with 540 15 niL P%LFJEPZOOSIOOS?w
tert-butyl methyl et her and the col ourl ess crystals

obtained are suction filtered. Yield: 78.8 g of a

conpound Z3a (col ourl ess cryéals) 74.2 g of the 1-1761

conpound Z3a and 43.5 mL (0.49 nol) cycl opentanone are fit

di ssolved in 800 nL dichloronethane. After the
idimethyb2-p4Golidig-1¢d-efldylaming sodi um acetate and 20

150.0 g (0.71 nol) sodiumtriacetoxyborohydride at 0OC
the mxture is stirred for 12 h at anbient tenperature
and then 500 nmL 20%sodi um hydrogen carbonate sol ution
are added. The uepds phase is extracted with

di chl or onet hane. 2The \conbjn organi ¢ phases are
washed with water, dritedNover| MgSO4 and evapor at ed
down. WD 2006/ 018221 PCT/ 05/008735 - 31 - 1-1761
fft Yield: 85.8 g of a conpound Z3b (light yell ow
oil) 40.0 g of the compound Z3b and 30.0 g (0.22 nol)
pot assi um car bonate are suspended in 600 nL acetone
andthgsisiod 1 dodimonpholinthamine-mreptiened with 45.0 g (0. 23
mol) 2,4 5 dichloro-5-nitropyrimdine in 200 nL
acetone. After 12 h a furtNgn 5.0 g of 2,4-

di chl oro-5-nitropyrimdinelare added and the m xture
is stirred for 3 h. Thefreaction mxture is
evapor at ed down, taken inpg00 nL ethyl acetate and

600 nL water and thefaqu S ase is extracted with
et hyl acetate. The copbi neld organi c phases are washed
und

with water, dried over d evaporated down. 10
Yield: 75.0 g of a conp c (brown oil)

5 g of 1,3-dimorpholin-2-nitropropane made by Aldrich is dissolved in 80 mL methanol
and with the addition of 2 g RaNi treated with hydrogen at 30°C and 50 psi for 5.5 h.

4.2 g of 1,3-dimorpholin-2-amino-propane was obtained.

4-aminobenzylmorpholine

H,N
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éﬁg%&%ﬁ‘%%ﬁe conpound Z3c are dissolved in 650 nkgygvmﬁﬂmgns

etic acid and at 70C 20 g iron powder

added batchwi se. The m xture is stirred for 1 hat 70C,
then for 1.5 hat 100C and then filtered hot through
ki esel guhr. The reaction mixture is evaporated 15 1-1761
down, taken up in methanol /dichl oronet hane, applied to fit
silica gel and purified by Soxhlet extraction with
dihepreparatibabéthisTireing & dsaibaddn tlenfoliewingrefctchee:r esi due
i.S t|rred t han Yield: 30.0 g of a conpound
23 ilpspiyg el b’r‘ﬂi%ﬁpr @F%tzgﬁ?%)ﬂz%o‘tfsz.%%g of the conpound
Z3d and 6.5 nL (0.1 not) nethyl iodide are placed in
250 nL dlnethylacetanlde and at -10C 3.8 g (0.95 nol)

afpined | Hptah vdeo-4 abceo]-pi 156 di spersion in
mneral 0|I. The mxture S stlrred for 20 mn. at OC,
then 30 min. tenperature and finally ice
is addjﬂg T ture is evaporated down and
conbi ndeNi T . The precipitate forned is
suction filtered and ed 25 with petrol eum ether.
Yield: 23.0 g of a compound Z3e (colourless solid) 6.0

303 W0 BateE S SR EoerBonyn ot sk abcie g ips0 mi
@H}@!}%d%ﬁﬁ‘e@ﬁﬂ 1mh MRLTOKith ¢O ?’Sl@lﬁﬁni@l)th t%tr&ymko gHOyran-4-one

drochloric acid and refluxed for 48 h.

nethé g«’ﬂﬂ&mml)rmf N@B@@@@s althsd thfonixture wecomtémdo\wéh ater and

éétassn%g cggrv{b ngte mmtf'l@ (2:%?' s{:J gs:slcéara%? %?faél?@gea %%l the solvent is
2060037 QQCLBCThEREﬁQé{ U684 in 3@ mL-AHLN,; and stirred for 12 h at

RT with 100 mL trifluoroacetic acid. The solvent is eliminated in vacuo, the residue is

taken up in CHCl3 and again concentrated by evaporation, then taken up in acetone and

the hydrochloride is precipitated with ethereal HCI. Yield: 14.3 g (56%).

cis- and trans-4-morpholino-cyclohexylamine

H,N “"<:>"N\ O HZN——O—.N' 0

dibenzyl-4-morpholino-cyclohexylamine

3.9 g (30 mmol) of ) 4-dibenzylcyclohexanone are dissolved in 100 mL CH,Cl; and
stirred with 3.9 g (45 mmol) of morpholine and 9.5 g (45 mmol) of NaBH(OAc); for
12 h at RT. Then the mixture is combined with water and potassiufn carbonate, the org.
phase is separated off, dried and the solvent is eliminated in vacuo. The residue is
purified through a silica gel column (approx 20 mL silica gel; approx 500 mL ethyl
acetate 90/methanol 10 + 1% conc. ammoni:a). The desired fractions are evaporated

down in vacuo.
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ff Yield: 6.3 g of a compound Z3 (light beige

C\yég@og{%%zg] n order to synthesise the conpound Ex.PCE/EI,)zOOS/OOSBS
82, 93, 137 first of all an internediate conpound Z4
NO HNNNOOH 5 Z4 is prepared as descri bed

bel ow. 10 25.0 g (0.19 nol)-éfhyl 1-1761

1- am nocycl opropane-| -carboxylate x HOJ and 16.8 g
(0.20 nol) cycl opentanone are dissolved in 300 nL
dviehl 06 giienkhpsieisntr eaDic(egboNiradd-idémet. g (0. 20 nol)
sodi um acetate and 61.7 g (0.29 nol) sodium
triacet oxyborohydride. The mxture is stirred

| - F
i i R O S o
dgileeis phase is extracted with 15 dichl or onet hane.
The conbi ned organi ¢ phases are dried over Na2SO4 and
evaporated down. Yield: 34.5 g of a conpound Z4a

(3@% QU2 kBSS) Of WdiBkhizPlcPclbibxdRot¥r dissolved in 300 mL MeOH,
2,4-dichloro-5-nitropyrimdine in 350 nL diethyl ether

spwmbingd adtht 17.4g (200 minrDef hydroxyinngnghystrogiteridemd stirred for 4 h
d r \ . %, . Si

B o e Sl A Bt g el seibute MRSt ot and

159 gSiotaskfth @vigimateGhtl eRfracted twice with 300 mL dichloromethane. The org,

phase is dried, evaporated down in vacuo, the residue is crystallised from petroleum

ether, dissolved in 1.5 L EtOH and heated to 70°C. 166 g sodium are added batchwise

and the mixture is refluxed until the sodium is dissolved. The solvent is eliminated in

vacuo, the residue is combined with 100 mL water and extracted twice with 400 mL
ether. The org. phase is washed with water, dried, evaporated down in vacuo and the
trans-isomer is isolated using a column (approx. 1.5 L silica gel; approx. 2 L ethyl
acetate 8Q0/methanol 20 + 2 % conc, ammonia).

Yield: 12.6 g (41.2%).

6.8 g (23 mmol) of trans-1-amino-4-dibenzylaminocyclohexane is dissolved in 90 mL
DMF and stirred with 5 mL (42 mmol) of 2,2'-dichloroethylether and 5 g potassium
carbonate for 8 h at 100°C. After cooling the mixture is combined with 30 mL water,
the crystals precipitated are suction filtered and purified through a short column
(approx. 20 mL silica gel, approx. 100 mL ethyl acetate). The residue is crystallised
from methanol and conc. HCI as the dihydrochloride. Yield: 7.3 g (72.4%).

trans-4-morpholino-cyclohexylamine

7.2 g (16.4 mmol) of trans-dibenzyl-4-morpholino-cyclohexylamine are dissolved in
100 mL MeOH and hydrogenated on 1.4 g Pd/C (10%) at 30-50°C. The solvent is
eliminated in vacuo and the residue is crystallised from ethanol and conc. HCL

Yield: 3.9 g (93%).
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a&p 8@%@% pperature The aqueous phase is eXtraC¥§ﬂ§amwm%Tﬁ

et her. The conbi ned organic phases
dri ed over thSCﬂ and evaporated down. Yield: 53.8 ¢
of a conpound Z4b (brown oil) WD 2006/0 1 822 1
PCT/ EP2005/ 008735 -33- 1-1783-fft 20.1 g of the 1-1761
conpound Z4b are dissolved in 200 nL glacial acetic fit
acid and at 60C 19.1 g of iron powder are added
BEtecdisrisemer miay beptepsred engiegakiyt e ri ses to 100C. The
m xture is stirred for 3 h at 60C, then suction
filtered through cellul ose and evaporated down. The

rd?siiaﬂéil?raﬁss4-§@ﬁéﬁbt%§clfof@[@é&ﬁih€r and et hyl acetate and
the yelTow precipitate Is Suction filtered. The
filtrate is washed with dilute amoni a and wat er,

or gani c phase is dried over Na2SO4 and evaporat ed

domn th ition of dlet- et he pr oduct
NIt . el d: 4H omFoun Z4c
(yeIIo stal 0 7.8 g &f tN nd ZAc and 2.6

nm. (0.04 nol) nethyl iodide are d solve 100 nL
di met hyl acetam de and at -5C 1.5 g (0.04 nol) sodi um
hydri,de a§4a.6p%? dl%;‘[SIPn in mneral oil are added
T C e —AF CeB-RG g 881 on mixture is poured

onto ice water and the precipitate forned is suction
filtered. Yield: 7.5 g of a conmpound Z4d (Iight brown

25 (0¥ gymol)ef Bars- tpijno-didibenargminasyciabixane (see Exg2)(ig dissolved
T5H M1Ohnfl A AR TRBICRAERARY % gaﬁl rgm%f)%f 1,5-dibromopentane

and 2 g of potassium carbonate. The mixture is cooled, combined with water, extracted

twice with 100 mL dichloromethane, dried and the solvent is eliminated in vacuo. The
residue is purified through a column (approx. 100 mL silica gel, approx. 500 mL ethyl
acetate 80/methanol 20 +1% conc. ammonia). The desired fractions are evaporated

down in vacuo and crystallised from petroleum ether. Yield: 1.2 g (49%).

trans-4-piperidino-cyclohexvylamine

1.7 g (4.8 mmol) of trans-dibenzyl-4-piperidino-cyclohexylamine are dissolved in 35
mL MeOH and hydrogenated on 350 mg Pd/C (10%) at 20 °C. The solvent is
eliminated in vacuo and the residue is crystallised from ethanol and conc, HCL
Yield: 1.1 g (78%).

The cis-isomer may be prepared analogously.

cis- and trans-4-(4-phenyl-piperazin-1-vl)-cvelohexvlamine

|
e OO Om (0



5
- 10
15
20

»
25

s%%(%%qn%zin 40 nL et hanol and 80 nL water, conbi g?%%)osmosns

onc. hydrochloric acid and refl uxed f
h. A further 0.5 g 4-an no- 3-net hoxybenzoic acid is
added and the mxture is refluxed for 48 h. The
precipitate formed on cooling®rs suction filtered 20  1-1761
and washed with water, ethanol and diethyl ether. fft
Yield: 2.1 g of a conmpound Z4 (col ourless crystals) In
of.tigr(23.9 neywl) be §i-(ﬁberlzbkydolmuam1d§is Hissolt@lin S03nL dihloromethane

RS 8 RSN Rl dgperaBm 74 & (55 mmol) of

ﬁgﬁ@@?f&%m{i RT. 3hen %elﬂ@ﬂuré fstcom@iﬂé‘ﬂ' v&‘i]ﬂ%wﬂer arfd p@tassmm

I'S pre ared as descri bed bel ow. A m xture of
7®rbpnm§ hse 1es¢pﬁ¢atezl~dff alniod smbtlmeyolavmt, is glfminated in vacuo.

("lql rﬁ% Iileolé P%ﬁé]\% %éﬂlﬁa géit(céi %ﬁyl gcngag% gﬁ)/&ﬁ?'tgan%? % ;— 0.5%

C@hb(mah@ua)n 1000 mL ethyl acetate is refluxed for

days. Any salts present are filtered
Yield: 1.7 g (15.8%) cis-isomer and 0.27 (2.5%) trans-isomer.

trans-4-(4-phenyl-piperazin-1-yl)-cyclohexylamine

270 mg (0.61 mmol) of trans-dibenzyl-[4-(4-phenyl-piperazin-1-yl)-cyclohexyl]-amine
are dissolved in 5 mL MeOH and hydrogenated on 40 mg Pd/C (10%) at 20-30 °C. The
solvent is eliminated in vacuo and the residue is crystallised from ethanol and conc.
HCL

Yield: 110 mg (69%).

The cis-isomer may be prepared analogously.

cis- and trans-4-(4-cyclopropvlmethyl-piperazin-1-vi

AT ANRACATAN

9.8 g (33.4 mmol) of 4-dibenzylcyclohexanone is dissolved in 100 mL dichloromethane

and stirred with 5.6 g (40 mmol) of N-cyclopropylmethylpiperazine and 8.5 g (40
mmol) of NaBH(OAc); for 12 hatRT. Thén the mixture is combined with water and
potassium carbonate, the org. phase is separated off and dried and the solvent is
eliminated in vacuo. The residue is purified on a silica gel column (approx. 50 mL silica
gel, approx. 3 L ethyl acetate 95/methanol 5 + 0.25% conc. ammonia). The desired
fractions are evaporated down in vacuo. The faster eluting cis compound crystallises

from ethyl acetate. The trans compound is crystallised from ethanol + conc, HCI.
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0 filtrate is evaporated down. 10 Yield,
9%&66&%5F£§ conpound Z5a (red oil) 49.0 g (0.25 %FﬁEPZOOS/OOS'BS

2,4-dichloro-5-nitropyrimdine and 38.3 g (0.28 nol)
pot assi um carbonate are suspended in 500 niL acetone
and at OC conbined with 93.0%-of the conpound Z5a in !-1761
375 nL acetone. The reaction mxture is stirred fit
overni ght at anbient 15 tenperature, filtered and
eViahb B 266 1davais-isTmer arels). A g€l Whpsaisveuném et hyl

acetate is washed with water and the organic phase is
dried over MgpSO4 and evaporated down. Yield: 102.7 ¢

Odis-4-(3 QUEIepIdEYIARIh il lyh)-&21ohe@yi@hidehe conpound
Z5b are dissolved in 350 gl aci al acetic acid and at

60C 20 17.4 g of iron powder are added batchw se.

I RN t L xture-is .refluxe
i3 B AR e 908 b e g R 8ohen -
(rjamihfl B dissoﬁ/a& ﬁ?l WII:LM?O? sﬁﬂ)hydrogenatedhondl Tg Pﬁ/C (1 C?%) at 30-

' omret hape/ net hano :1). and washed w th sodi um
c‘iﬂggr f'gfe@(ﬂnwi cGimnmagebingragumand the Fesidue iscrygiallisghfrom ethanol and
fdoht ajed through ki esel guhr, dried over MySH4,
evaﬁlgrat ed down and purified by colum chromat ography
(EleldaAhg @1%)! acet at e/ cycl ohexane 1:1). WO 2006/0 1
822 1 PCTI EP2005/008735 -35- 1-1761 fft Yield: 1.9 g
of a conpound Z5c (colourless crystals) 1.9 g of the
CIRNAEEoARE niky BePrappriivadiobhusB? Nl di methyl acet ani de
and whil e cooPi ngjrvvi th i cegcosn%?oi ned wwth 0.3 g (7
mmol ) of sodium hydride as a 60% di spersion 5 in

g ﬁ{ﬁkof)flhle'E Rk 10 min. 0.5 nL (7 mmol) of nethyl
[ nd the

Example 152

0.15g of the compound 210, 0.14 ¢ TBTU, 0.13 mL DIPEA are dissolved in
dichloromethane and stirred for 20 minutes at 25°C. Then 90 pL 1-(3-aminopropyl)-4-
methylpiperazine are added and the mixture is stirred for a further 2 hours at 25°C. The
solution is then diluted with dichloromethane and extracted with water. The product is
precipitated by the addition of petroleum ether, ether and ethyl acetate to the organic
phase. Yield: 0.16 g of beige solid

Example 164

0.10g of the compound Z10, 0.1 g TBTU, 0.08 mL DIPEA are dissolved in 4 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 44 pL
dimethylaminopropylamine are added and the mixture is stirred for a further 2 hours at
25°C. The solution is then diluted with dichloromethane and extracted with water. The
product is precipitated by the addition of petroleum ether, ether and acetone to the

organic phase. Yield: 0.08 g yellow solid.
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n%tzﬂgé% %ilstl rred for 3 h at anbi ent ten‘peraturS)C\,KI‘H:]ﬁoosmog735

reactlon M xture is evaporated down and conbi ne

wat er. The precipitate forned is suction filtered and
washed w th petroleumether. Yield: 1.6 g of a
conpound Z5d (col ourless crydfals) 10 3 14.0 g of the 1-1761
conpound Z5d and 10.0 g (0.06 nol) fft
4- am no- 3- net hoxybenzoi ¢ acid are suspended in 200 nL
dExsuaie24hd 80 nL water, conbined with 10 nL conc.
hydrochloric acid and refluxed for 40 h. The
precipitate formed on cooling is suction filtered and

VR SHESE the E(hnié\ﬁirﬂrZIOdO X3 AEND. (i Al yipEal die "dlssal%*ed in 5 mL

Yield: 13.9 a compound Z5 (col ouriess crystals)
|d1016¢@§retha@egg¢wtwe@u for2q ménuserrny 36HE STher 75 88, 1-(B4, 229

| rmedi at e o
Fappe o Bt oot S8 ARG G IRt R Pygper 25°c.
BEiesolutid@iLhes die ﬁzhhm&%@@éﬂ@&&7&ﬁacted with water. The product
is precipitated by the addition of petroleum ether, ether and ethyl acetate to the organic

phase. Yield: 0.14 g yellow solid.
Example 188

0.1 g of the compound Z2, 0.09 g TBTU, 0.05 mL DIPEA are dissolved in 15 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 33 mg 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 3 hours at 25°C. The
solution is extracted with 20 mL water, then evaporated down in vacuo. The product is

crystallised from ether. Yield: 0.047 g white crystals.
Example 203

0.1 g of the compound Z2, 0.09 g TBTU, 0.5 mL DIPEA are dissolved in 15 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 50 mg 4-amino-1-
benzylpiperidine are added and the mixfure is stirred for a further 3 hours at 25°C. The
solution is extracted with 20 mL water, then evaporated down in vacuo. The residue is
then chromatographed on silica gel and the product isolated is crystallised from ether.
Yield: 0.015 g white crystals.

Example 94

0.17 g of the compound Z1, 0.19 g TBTU, 0.11 mL DIPEA are dissolved in 50 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 63 mg 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 17 hours at 25°C. 50

mL water and 1 g potassium carbonate are added to the solution and the organic phase is
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08‘6/011Z fft g (0.06 nol) L-2-am nobutyric
alicd T 8t %Aced in 80 rrL of 0.5 M sul phuric acid did/FRgo05/008735
OC conbined with 5.5 g (0.08 nol) sodiumnitrite in 15
m. water. The reaction mxture is stirred for 22 h at
0C, conbined with anmoni um s#Pphate and filtered. The 1-1761
filtrate is extracted with diethyl ether and the ftt
conmbi ned organi c phase is dried over 5 MpSO4 and

empmtedtoéﬂusih(g/\Mphaséfsqiacbtioﬁ chrtidgeathen epaporddedd@wigin vacuo, The
are conbi ned successively

mig B udis '8" ﬁlin%z %@%ﬁ%ﬂ%&%ﬁ%?ﬂ sifiFeel dad thepyrified eroguct is
oérygtgqgsm%@gerZ@Md . 15Ewlm.te gﬁ}sgpsnol whi |l e cool i ng

with ice. The 10 m xture is stirred for 1 hat 0C and 2
hat anbi ent tenperature and then the nethanol and

rgg@! ' thionyl chloride are elimnated in vacuo at
ot %P% 40.0 g of a conmpound Z6b (yellow oil) 30.0

nL'(O 17 nmol) trifluoronet hanesul phonic acid anhydride

are placed in 150 nlL 15 di chl oronet hane and whil e
bbi 8 ﬁ&ﬂWOPWPP%i £bPihe §BIL: B-14 malo DIPE & pradisspived i ng 5¢mL

o EERRHE R 3 i o 576 AR R a5l

Sitdpanestefaddedand thé mtted D btift@INMBLA AlrtheP 17 BOVts 883 I°E. 50 mL water
formed are suction filtered and then washed with 100

Al et Reptassiecashepiia @ prdeddo the sehition apd ére qugmmphasn i separated
?%Nr W 6%3? g%ﬁxﬁﬁ cXhBh éi:‘, th%ﬁ 'egap%rzﬁrad Bok? {H%Pa‘é{l& ”I%%‘i)roduct is
then purified by chromatography on silica gel and the purified product is crystallised
using ether. Yield: 0.03 g white crystals.

Example 46

0.15 g of the compound 73, 0.12 g TBTU, 0.12 mL DIPEA are dissolved in 5 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 50 mg 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 2.5 hours at 25°C
stirred. The solution is then extracted with water and then evaporated down. The residue

is dissolved in warm ethy! acetate and crystallised using ether and petroleum ether.

~ Yield: 0.025 g white crystals.

Example 80

0.2 g of the compound Z8, 0.2 g TBTU, 0.1 mL DIPEA are dissolved in 10 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 100 mg 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 17 hours at 25°C. The
solution is then extracted with a dilute potassium carbonate solution and evaporated

down. The residue is crystallised using ether. Yield: 0.12 g white crystals.
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he conmpound Z6c¢c in 200 nL di chl or onet
IS agggggﬁ$opmﬁse to a solution of 15.5 nL (O.lg%ﬁg??mymmrﬁ
aniline and 24.0 nL (0.17 nol) triethylamne in 400 nL

di chl oromet hane wi thin one haur while cooling with

ice. The mixture is stirred P8r 1 h 25 at anbi ent 1-1761
tenperature and for a further 2 h at 35C. The reaction fft
m xture i s washed wth water, dried over MgSO4 and
ebixguaplad 8 down. The residue remaining is purified by
distillation (95-100C, 1*10-3 nbar). Yield: 14.0 of a
conpound Z6d (colourless oil) 30 14.0 g of the

COPRReRoERTIZATN 2GRITY o(Vml PPEN ROUASSLIGARPONat e
are suspended in 100 nL acetone and at 10C conbi ned

Vﬁliglﬂoquge@age @od e migtuye 3 stirrgd &9111brap 25°C. Then 0.13 g 4-amino-1-

' ri-m.di h ixture is.stikrred for.4 h °
SRR sed W B Hfe b SRt S0l it 2. he
RGRtioR29{Heh A0 B{E3 vith-18mL InelbiBdnefdhiorideiahd exiebtadndith DEmL water.
filtrate i s evaporated _down, The residue is taken up
i Headhr produgtis puriicdonsilica el andmedallipedibyipgass of gyl acetate and
Qigani ¢ phase is dried over MpSO4 and evapor at ed
down. Yield: 31.0 g of a conpound Z6e (brown oil) 5
Michi: §.23fg afttke conomdd8Z6e are di ssolved in 200 nL
gl acial acetic acid and at 60C 10 g of iron powder
are added batchwi se, while the tenperature rises to

808 g dh@ebe ne 78 afd dikdoBRAfiRN 0 galf MEIBSRSL, ERMin& with 50 mg
60C, filtered through kiesel guhr and evaporated down.

Pd/C and hydrogenated for 3h at 3 bar at 25°C. By the addition of petroleum ether and
ethyl acetate white crystals are obtained. These are chromatographed on silica gel and
crystallised using ethyl acetate and ether.

Yield: 0.075 g white crystals,
Example 196

0.1g compound Z10, 0.09 g TBTU, 0.3 mL DIPEA are dissolved in 4 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 67 mg 1,1-dimethyl-N-
methylpiperazin-1-yl-ethylamine is added and the mixture is stirred for a further 2 hours
at 25°C. The solution is then diluted with dichloromethane and extracted with water. It
1s then chromatographed on silica gel and the residue is dissolved in acetone, combined

with ethereal HCI and the precipitate formed is isolated.

Yield: 0.09 g bright yellow solid

Example 166

0.1 g of the compound Z10, 0.11 g TBTU, 0.14 mL DIPEA are dissolved in 2 mL
dimethylformamide and stirred for 3h at 50°C, Then 55 mg of 4-
morpholinomethylphenylamine is added. Then the reaction is cooled to ambient

temperature within 17 h. Then the dimethylformamide is eliminated in vacuo, the
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Is extracted with nethanol. 10 Yield
stzao%]%lcl:%?fgound Z6f (brown crystals) U 0.6 g (16P?rr{51152)005/008735
of sodi um hydride as a 60% di spersion in mneral oil
are added batchwise at -20C to a m xture of 4.5 g of
the conpound z6f and 1.0 nL-¢46 nmol) nethyl iodide 1-1761
in 100 nL di methyl acetanide. After 1 h the reaction fft
m xture is conbined with 50 nL water and evapor at ed
aesigiie iTteken ep irddiehlosnsdthane add wxﬂrzitteZIO@itanawatIEis themhe

15 precipitate i.s suction filtered an i, th
Fstg{olnbeﬁ%%“ﬁq}gza ﬁ)grsﬂloqlggllc the Bro&ugfls gryst gﬂlﬁ%ﬁﬁ ggll acetate and
egRekourl ess crystals) A suspension of 1.5 g of the
conpound Z6g and 1.4 g (8 mmol) of nmethyl 4-am no-3-
naeldoR 96 arveBewishicrys®S nl t ol uene is combined with 0.4

g (0.6 nmmol) of 2,2'-bis 20

(di phenyl phosphi no)-1,1"-bi naphthyl, 0.23 g (0.3 nmol)
®@xatnplesy1di benzyl i deneacet one) - di pal | adi um(0) and 7.0

g (21 mmol) of caesium carbonate and refluxed for 17

h The reaction mxture is applied to silica gel and

r A" .
O P R L P PP S RO DI B lssoivet g 10 mL
dmﬂrhmmndthzl&rm](d)sehtdfmrdloyﬁmmes Bt 26, Théh @1 @ft-tnbthyl-4-
ound. .Z6h ar IS ved, in. 50 onbi ned,
APETPPRS e Auhred AR O PARBER SO ey AV 17 PP do"C. The
Eélﬁtlclr%shherféxttﬁéte& Q@i aﬁﬁe&ﬁ %oﬁ%ﬁﬁxh%fb@h@ce kQLABHand then
suction ltered. Yiel a conpound Z6

ceavorated @ygn dbeipgyduct3s crystalhseg using ether.
Yield: 0.16 g white crystals.

Example 162

0.1 g of the compound Z5, 0.07 g TBTU, 0.15 mL DIPEA are dissclved in 5 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 0.04 g 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 2 hours at 25°C. The
solution is then diluted with 15 mL dichloromethane and extracted with 20 mL water.
The residue is dissolved in MeOH and acetone, combined with 1 mL ethereal HCI and
evaporated down. Using ether, ethyl acetate and a little MeOH a crystalline product is
obtained.

Yield: 0.1 g white crystals.

Example 88

0.1 g of the compound Z6, 0.12 g TBTU, 0.12 mL DIPEA are dissolved in 10 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 0.04 g 1-methyl-4-
aminopiperidine are added and the mixture is stirred for a further 2 hours at 25°C. The
solution is then diluted with 10 mL dichloromethane and extracted with 10 mL water.

Using ethyl acetate, ether and petroleum ether a crystalline product is obtained.
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221 PCT/ EP2005/008735 -38- 1-1761 ff
X@ggzg%?d&g%z?m hesi se the conpound Ex. 26, 20, 32,tpgg},E92005/008735

101, 112, 209 first of all an internedi ate conpound Z7
\'l O NN HNNN OOHZ7 5 _is prepared as described
bel ow. 50.0 g (0.36 nol) D aPéni nenethylester x HJ is [-1761
suspended in 500 nL dichl oromethane and 35 nlL acetone tft
and conmbined with 30.0 g (0.37 nol) sodium acetate and

gWiedd: §.c19 whie 8&statsl ) sodi um tri acet oxybor ohydri de. The

m xture is stirred for 12 h and then poured onto 400

nmL 10% sodi um hydr ogen carbonate sol ution. The organic
phassle 89 dried over Na2SO4 and evapor at ed down.

Yieldﬁ 51.0 g of a conpound Z7a (yellow oil) 15 A

suspensi on of 51.0 g of the conpound Z7a in 450 nL

26, Blor i, GRIIOLAESs M 00 TR @ ot DIPER ghe gissqivegdip 4p mL
Aichl6Gmkfnetnd Sfveddot 36 miniAdshy 4590 et 87 ROFNEN-

ﬁglu i on are added dropwi se. The reaction mxture is
mmethylneopentanediamine are added and the mixture 1s stirred for a further 2 hours at

25°C. The solution is then diluted with 10 mL dichloromethane and extracted with 10

mL water. The product is then chromatographed on silica gel and crystallised using
ethyl acetate, ether and petroleum ether.
Yield: 0.005 g white crystals.

Example 26

0.15 g of the compound Z7, 0.16 g TBTU, 1 mL DIPEA are dissolved in 5 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 0.1 g of
4-morpholinocyclohexylamine are added and the mixture is stirred for a further 17
hours at 25°C. The residue is then combined with 10 mL 10% potassium carbonate
solution, the precipitate is isolated and washed with water. Then it is dissolved in
dichloromethane and again evaporated down. The product is crystallised using ethyl
acetate.

Yield: 0.1 g white crystals.
Example 9

150 mg of the compound Z9 and 93 mg of cis-4-morpholino-cyclohexamine are
dissolved in 5 mL dichloromethane and stirred with 160 mg TBTU and 1 mL DIPEA
for 12 h at RT. The solvent is eliminated in vacuo, the residue is combined with 10 mL
10% potassium carbonate solution. The precipitate is suction filtered, washed with
water, taken up in dichloromethane, dried and the solvent is eliminated in vacuo. The
residue is crystallised from ethyl acetate.

Yield: 82.0 mg.



s

10

15

20

25

30

s{ k0 the organic phase is dried over
gg@glﬁ% evaporat ed dovvn Yield: 74 g of a ConﬁCT/Egzooyoosns

Z7b (yellow oil) 20 18.6 of the conmpound Z7b are
di ssolved in 200 ni gl aci aI 3& etic acid and at 60C
20.0 g of iron powder are addéd batchw se. The m xture 1-1761
is stirred for 2 h at 60C and WD 2006/ 018221 fft
PCT/ EP2005/ 008735 -39- 1-1761 fft then suction

fExamepledot hr ough cel I ul ose. The residue is dissol ved

in ethyl acetate and washed with water and conc.

ammoni a. The organi c phase is dried over Na2SO4 and

edsinag af e coapbundHBadEF fid@rahs 4G sidalol JQRﬂﬁeﬁfl@rﬁine are
diethyl ether. Yield: 9.8 of a conmpoun
(disobied in s e dighlogmgthars aazg strregd withl ﬁ%mgc(ﬁéamomé TBTU and

?riﬂﬁ’;L d?frfe%%gf 1o 70k kTmﬁxQ&gvér??d %@uﬁ!ﬁ@ ﬁ%ﬁﬁréiﬂgg gso

acetam de an
(@xibimegll v)'i’ds DRIl 09 ﬂbﬂa%ﬁ%ﬁlﬁoﬁﬁé@olﬂiﬂl(ﬁp E'hs 'pffmp'itate is suction

TRTFRed oty aleE dsken 3pn Sbbithmp Bargiief indyfsolvent i

FHli%ﬁh:Pcbd ﬁitxe&c{l@ TR FedifueSy @lty'sﬁﬂlsfsd h%ﬁlr e@ﬂjyl %Béiat%x'ﬂeﬁ? tS?‘l‘) mg.
with 10 petrol eum ether. Yie a conpound

Z7d (beige crystals) 0.9 g of the conpound Z7d and 1.5
$§9 ) of 4-am no- 3-net hoxybenzoic acid are

0 210C for 30 min. After cooling the residue
is extracted with ethyl acetate and

100 mg of the compound Z9 and 42 mg of 3-amino-1-ethyl-pyrolidine are dissolved in
10 mL dichloromethane and stirred with 90 mg of TBTU and 0.5 mL of DIPEA for 12 h
at RT. The solvent is eliminated in vacuo, the residue is combined with 10 mL of 10%
potassium carbonate solution. The precipitate is suction filtered, washed with water,
taken up in dichloromethane, dried and the solvent is eliminated in vacuo. The residue

is crystallised from ethyl acetate/petroleum ether. Yield: 24.0 mg.
Example 120

100 mg of the compound Z11 and 73 mg of 4-amino-1-tetrahydro-4H-pyran-4-yl-
piperidine are dissolved in 10 mL dichloromethane and this is stirred with 90 mg of
TBTU and 0.5 mL DIPEA for 1 h at RT. The solvent is eliminated in vacuo, the residue
is combined with 10 mL 10% potassium carbonate solution, The precipitate is suction
filtered, washed with water, taken up in dichloromethane, dried and the solvent is
eliminated in vacuo. The residue is crystallised from ethyl acetate/petroleum ether.

Yield: 89 mg.
Example 212

150 mg of the compound Z5 and 150 mg of trans-4-(4-cyclopropylmethyl-piperazin-1-

yl)-cyclohexylamine (as the hydrochloride} are dissolved in 5 mL dichloromethane and
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194t I pitate obtained is suction filtered.
Y?fglzg@/(%z%?g of a conpound Z7 (grey crystals) Th&CT/EP2005/008735

foll owi ng acids are prepared, for exanple, anal ogously

to the syntheses described. WD 2006/ 018221

PCT/ EP2005/ 008735 -40- 1-178%1-fft N ON\ N O NI 1-1761
HN'~ HFNN O OHOOH Z8 29 / NI / NO HNNN:C, fft

HN O OH O OH Z10 Z11 5 Synthesis of the am ne
cimgd matit 1H0Im K6 TREUfaot 2ok, RiPBAifocd h at RT obliesdoetlt ailiminated

BUASRE 0 et bt TR A bpcppion
girboipiedtt RRubiRNKGIEOK washed with water, taken up in dichloromethane, dried
and the solvent is eliminated in vacuo. The residue is purified through a column (20 mL
silica gel, 300 mL ethyl acetate 90/ methanol 10 + 2% conc. ammonia). The desired
fractions are evaporated down in vacuo and crystallised from ethyl acetate.

Yield: 140 mg.
Example 232

390 mg of the compound Z11 and 240 mg trans-4-(4-t-butyloxycarbonyl-piperazin-1-
yl)-cyclohexylamine are dissolved in 2.5 mL NMP and stirred with 482 mg of TBTU
and 1 mL triethylamine for 2 h at RT. Then the mixture is combined with 100 mL water
and 200 mg potassium carbonate, the precipitate is suction filtered, washed with water
and purified through a silica gel column. The suitable fractions are evaporated down in
vacuo, dissolved in 2 mL dichloromethane, combined with 2 mL trifluoroacetic acid and
stirred for 2 h at RT, again combined with 100 ml water and 200 mg potassium
carbonate and the precipitate is suction filtered and washed with water. Then the
precipitate is purified through a silica gel column. The desired fractions are evaporated
down in vacuo and the residue is crystallised from ethanol and conc. hydrochloric acid.

Yield: 95 mg.
Example 213

60 mg of the compbund Example 232 is dissolved in 10 mL ethyl acetate and stirred
with 1 mL acetic anhydride and 1 mL triethylamine for 30 min. at RT. The solvent is
eliminated in vacuo, the residue is combined with water and ammonia, the precipitated

crystals are suction filtered and washed with water and a little cold acetone.

Yield: 40 mg,
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o719/, 018221 PCT/ EP2005/ 008735 -41- 1-1761 ff. P2005/008735
The corrpounds are prepared according to the foll ow ng
references: (a) S. Schuetz et al.

Arzneimttel - Forschung 1971, 21, 739-763, (b) V. M

Bel i kov et al. Tetrahedron I<§§O 26, 1199-1216 and 1-1761
(c) E.B. Butler and MM Ilan J. Arer. Chem Soc. 1950, fft
72, 2978. 5 Other amnes are prepared in a nodified
niéxaveple 2t&m t hat described in the above literature,

as follows. 1,1-dinethvl-2-norpholin-1-yl-ethyl am ne

HZN- N O 10 8.7 nL norpholine and 9.3 nL

2t D tdfﬁW@ﬁﬁfbﬁn@ZQ ah@bgg,of@mdd@%gﬁghvy]&& -8- ﬁEmn?e 5

f or mal deh (379 and
SBE étswﬁecgmelosmbmoyﬂcmmé@anw@mmé v»pthllci?@)g Tﬁﬁlé{ﬁamdﬁémL

t 50C.
G217 R Tl 0 L e
agjided)uke piaasiease & sepdrated befidded Mﬂldtd?apirﬁted dovh inff&uo. The residue

i dried S04 and_conbj
e m A e, ST Wik Relr b IBreEpiPTE GoiEd 20

(ATt LR8O S, T e o, e
aecipiathistsheticondiliaredy wastiedowith water and dried. The residue is taken up in
20 mL dichloromethane and stirred with 0.5 g thiomorpholine and 0.5 g NaBH(OAc);
for 12 h at RT. Then the mixture is combined with water and potassium carbonate, the
org. phase is separated off, dried and the solvent is eliminated in vacuo. The residue is
purified on a silica gel column. The desired fractions are evaporated down in vacuo and
the hydrochloride is precipitated with ethereal HCI.

Yield: 86 mg trans-isomer; amorphous powder.
Example 187

200 mg of the compound Z3 in 5 mL dichloromethane is combined with 0.1 mL
diisopropylethylamine and 180 mg TBTU and stitred for 30 min.. Then 191 mg of 4-(4-
methyl-piperazin-1-yl)-phenylamine are added and the mixture is stirred overnight. The
reaction mixture is combined with water and the aqueous phase is extracted with
dichloromethane. The combined organic phases are dried over Na;SQO,4 and evaporated
down. The residue is purified by column chromatography (eluant:
dichloromethane/methanol 100:7).

Yield: 128 mg (light yellow crystals)

The compounds of formula (I) listed in Table 1 may be obtained inter alia analogously
to the method described hereinbefore.

The abbreviations X, X5, X3, X4 and X5 used in Table 1 in each case denote a link to a
position in the general formula listed in the Table instead of the correspondmg groups

RLR% R’ R* and L-R®.
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treated with hydrogen at 35C and 50 psi for 40
mnutes. This yielded 3.6 g of 20 1,1

-di nmet hyl - 2-norpholin- | -yl-ethylamne. The foll ow ng
am nes are prepared anal ogously to this nethod.

1, 1-di net hvl - N- et hyl pi perazi n-1-vl -et hyl am ne HZN °
/-A NN 25 WO 2006/ 018221 PCT/ EP2005/ 008735 -42-
1-1761 fft 1,1-dinethyl-2-pvrrolidin-l1 -yl-ethylamne
HZN- -No Synthesis of 1, 3-dinorpholin-2-am no-propane
NH2 N N coxod 5 5 g of 1, 3-dinorpholin-2-nitropropane
made by Aldrich is dissolved in 80 nL nethanol and
with the addition of 2 g RaN treated with hydrogen at
30C and 50 psi for 5.5 h. 4.2 g of '
1, 3-di nor phol i n- 2- am no- propane was obtai ned. 10

4- am nobenzyl nor phol i ne

RaNi
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H2ZN N O WO 2006/0 1 822 1 PCT/ EP2005/008735 -43-
1-1761 fft The preparation of this amne is described
in the following reference: S. Mtsuru et al. J. Med.
Chem 2000, 43, 2049-2063

4-am no- | -tetrahydro-4H yyran-4-yl-piperidine H2NCN (
.05 ~/ 20 g (100 nmol ) of

4-tert-butyl oxycarbonyl - am nopi peri di ne are di ssol ved
in 250 nL CH2ClI 2 and stirred for 12 hat RT with 10 ¢
(100 mol ) of tetrahydro-4H pyran-4-one and 42 g (200
mmol ) of NaBH(QAc)3. Then the mixture is conbined with
wat er and potassium carbonate, the org. phase is
separated off and dried and the solvent is 10
elimnated in vacuo. The residue is dissolved in 200
mL. CH2C12 and stirred for 12 hat RT with 100 nL
trifluoroacetic acid. The solvent is elimnated in
vacuo, the residue is taken up in CHCL3 and again
concentrated by evaporation, then taken up in acetone
and the hydrochloride is precipitated wth etherea
HCl . Yield: 14.3 ¢ (56@@ 15 cis- and

tr S 'nTJ p:’ Ul | ﬂu- La_yCI Uhcl\yl Cllll IC J.J.Zl\\l ' ( ) II II H
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20 3.9 g (30 mml) of) 4-di benzyl cycl ohexanone are

di ssolved in 100 nL CH2ClI 2 and stirred with 3.9 g (45
mol ) of norpholine and 9.5 g (45 mml) of NaBH( QAc) 3
for 12 hat RT. Then the m xture is conbined with

wat er and potassium carbonate, the org. phase is
separated off, dried and the solvent is elimnated in
vacuo. The residue is purified through a silica ge
colum (approx 20 nL silica gel; approx 500 nL et hyl
25 acetate 90/ nmet hanol 10 + 1% conc. ammoni a). The
desired fractions are evaporated down in vacuo. WO
2006/ 018221 PCT/ EP2005/ 008735 -44- 1-1761 { fft
Yield 6.6 g (60% cis-isomer and 2 g (18%
trans-isoner. Alternatively the

t rans-di benzyl - 4- nor phol i no- cycl ohexyl am ne nay be
prepared as follows: 5 33 g (112 mmol) of

4- di benzyl cycl ohexanone are dissolved in 300 nmL MOH,
conbined with 17.4 g (250 mmol ) of hydroxyl am ne
hydrochl oride and stirred for 4 h at 60C The sol vent
i s evaporated down in vacuo, conbined with 500 nL

aaiaal——aa mnr\i- ad
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wat ger—and oU—g pUl assttmgearporaterana—extragtea

twilce with 330 niL dichl orgnet hane. The org. 10 phase
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S $orfe. HCL| Yield: 3.P g (93% .| WD 2006/0{1 822 1

~

—
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-59.

vacuo, the residue is conbined with 100 nL water and
extracted twice with 400 nL ether. The org. phase is
washed with water, dried, evaporated down in vacuo and
the 15 trans-isomer is isolated using a colum
(approx. 1.5 L silica gel; approx. 2 L ethyl acetate
80/ met hanol 20 + 2 % cone, ammonia). Yield: 12.6 ¢
(41.2% . 6.8 g (23 mmol) of

trans-| - am no- 4-di benzyl am nocycl ohexane is dissol ved
in 90 nL 20 DWF and stirred with 5 nL (42 mol) of
2,2"-dichloroethylether and 5 g potassium carbonate
for 8 h at 100C. After cooling the m xture i s conbi ned
with 30 nL water, the crystals precipitated are
suction filtered and purified through a short col umm
(approx. 20 nL silica gel, approx. 100 nL et hyl
acetate). The residue is crystallised from nmethano
and cone. HC as the dihydrochloride. Yield: 7.3 g
(72.49% . 25 trans-4-norpholino-cycl ohexylamne 7.2 g
(16.4 mol ) of

t rans-di benzyl - 4- nor phol i no- cycl ohexyl anm ne are

di gsotved 100+t MOHandhydrogenat-gd—on—t—4—¢
Pd/|C (10%| at 30-50C The solvent is 30 glimnated ijn
vadquo and jthe residug is crystjllised frgm et hanol gnd
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cis- and trans-4-T)i peridino-cycl ohexylamn HZzN ~ N H
N N2 Q 5 trans-di benzyl -4- pi peri di no-cycl ohexyl am ne
} 2.0 g (6.8 mol) of trans-1 '

am no- 4- di benzyl am nocycl ohexane (see Ex. 2) is

di ssolved in 50 nL DMF and stirred for 48 h at RT
wth 1.6 g (7 nmol) of 1,5-di bronopentane 10 and 2 g
of potassium carbonate. The m xture is cool ed,
conbined with water, extracted twice wth 100 nL

di chl oronet hane, dried and the solvent is elimnated
in vacuo. The residue is purified through a colum
(approx. 100 nL silica gel, approx. 500 niL ethyl

acet ate 80/ net hanol 20 +1% conc. ammoni a). The desired
fractions are evaporated down in vacuo and
crystallised frompetroleumether. Yield: 1.2 g (499%.
15 trans-4-pi peridi no-cycl ohexylanmine 1.7 g (4.8
nmol ) of trans-di benzyl -4-pi peri di no-cycl ohexyl am ne
are dissolved in 35 nlL MeCH and hydrogenated on 350
mg Pd/C (10% at 20 C. The solvent is 20 elimnated in
vacuo and the residue is crystallised from ethanol and
conc—HE T Yietd—i—t—g (789 —Thg crs=iTsonmer—ay by
pregpared anal ggously. 2% cis- and T
trgns- 4- (4-phgnyl - pi perdzin-1 yl)-dycl ohexyl afi ne HZN
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WO 2006/ 018221 PCT/ EP2005/ 008735 -46- 1-1761 Eft 4.1
g (25.3 mmol) of 4-dibenzyl cycl ohexanone is dissol ved
in 50 nL dichloronmethane and stirred with 7.4 g (25.3
mol ) of N phenyl pyperazine and 7.4 g (35 nmol) of
NaBH(QAc)3 for 12 h at RT. Then the mxture is

conbi ned wth water and potassium carbonate, the org.
phase is separated off, dried and the solvent is
elimnated in vacuo. 5 The residue is purified on a
silica gel colum (ethyl acetate 80/ nethanol 20 +
0.5% conc, ammonia). Yield: 1.7 g (15.8% cis-isoner
and 0.27 (2.5% trans-isoner.

trans- 4- (4-phenyl - pi perazin- | --yl)-cycl ohexyl am ne
10 270 ng (0.61 nmmol ) of

trans-di benzyl -[ 4- (4- phenyl - pi perazi n-1-yl)-cycl ohexyl
]-amine are dissolved in 5 nL MeCH and hydrogenat ed
on 40 ng Pd/C (10% at 20-30 C. The solvent is
elimnated in vacuo and the residue is crystallised
fromethanol and conc. HCL. 15 Yield: 110 ng (69%9%.
The ci s-isomer may be prepared anal ogously. cis- and
trans=4-(4-T
ycljopronyl net hyl - pi pefazi n-1-yl)-cycl ohexyl am ne 20
H2N " C H2N~ O
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9.8 g (33.4 mmol ) of 4-dibenzyl cycl ohexanone is

di ssolved in 100 nL di chl oronmethane and stirred with
5.6 g (40 mmol ) of N-cycl opropyl net hyl pi perazi ne and
8.5 g (40 nmmol) of NaBH(OAc)3 for 12 h at RT. Then
the m xture is conbined with water and 25 potassi um
carbonate, the org. phase is separated off and dried
and the solvent is elimnated in vacuo. The residue
is purified on a silica gel colum (approx. 50 niL
silica gel, approx. 3 L ethyl acetate 95/ nethanol 5 +
0. 25% conc. ammonia). The desired fractions are
evaporated down in vacuo. The faster eluting cis
compound crystallises fromethyl acetate. The trans
conmpound is crystallised fromethanol + conc. HCL WO
2006/ 0 1 822 1 PCT/ EP2005/008735 -47- 1-1761 fft
Yield: 8.5 g (61% cis-isomer and 2.2 g(13%
trans-isomer. cis-4-(4-cyclopropyl nethyl -pi perazin-

-yl )-cycl ohexylamne 5 8.5.g (20 mmol ) of

ci s-di benzyl -[ 4- (4-cycl opropyl net hyl - pi perazin-1-yl)-c
ycl ohexyl]- am ne are dissolved in 170 nL MeOH and

hydrogemated o1 7 g PdAC (109 =ty 30=50€C—Fhe

solyvent is elimnated in|vacuo andjthe residug¢ is

crystallised ffomethanolf and cong. HC. Yiefd: 4.4 g
O

S %91 %. 10 1 JThe trans-i|soner may |be prepared 5

= anal ogously. Pynthesis df the Exarples m4(§%4§
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15 Exanpl e 152 0. 15g of the conpound Z10, 0.14 g TBTU,
0.13 nL DI PEA are dissolved in dichloronethane and
stirred for 20 m nutes at 25C. Then 90 gL

1- (3-am nopropyl)-4- nethyl pi perazi ne are added and
the m xture is stirred for a further 2 hours at 25C
The 20 solution is then diluted with dichl oronet hane
and extracted with water. The product is I

preci pitated by the addition of petrol eum ether, ether
and ethyl acetate to the organic phase. Yield: 0.16 g
of beige solid Exanple 164 25 0.10g of the conpound
Z10, 0.1 g TBTU, 0.08 nL DI PEA are dissolved in 4 nL
di chl oronet hane and stirred for 20 m nutes at 25C.
Then 44 gL di met hyl am nopropyl am ne are added and the
mxture is stirred for a further 2 hours at 25C The
solution is then diluted with dichloronethane and
extracted with water. The 30 product is precipitated
by the addition of petroleumether, ether and acetone
to the organic phase. Yield: 0.08 g yellow solid.
......................... . WD 2006/ 018221

PCT_EP2005f038735 =481 11761 fft—Exanmpfe 242 0 1Ibhg
of the conpound Z10, 0.]14 g TBTU,| 0.13 nL DI PEA are
di ssolved in [5 an
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di chl oronet hane and stirred for 20 m nutes at 25C.
Then 75 L 1-(2 5 am noet hyl ) pi peri di ne are added and
the m xture is stirred for a further 2 hours at 25C.
The solution is then diluted with dichl oronethane and
IS precipitated by

extracted with water.

The product

the addition of petroleum ether,
acetate to the organic

solid.

phase.

TBTU, 0.05 nlL DI PEA are dissolved in 15 nL
di chl oronet hane and stirred for 20 m nutes at 25C.

Then 33 ngy 1- et hyl - 4-

The 15 solution is extracted with 20 nL water,
evapor ated down in vacuo.

fromether. Yield: 0.047 g white crystals.

et her and et hyl
Yield: 0.14 g yell ow
10 Exanple 188 0.1 g of the conmpound Z2, 0.09 ¢

am nopi peri di ne are added and
the m xture is stirred for a further 3 hours at 25C.

The product

i s

t hen

crystallised
Exanpl e 203

20 0.1 g of the conpound Z2, 0.09 g TBTU, 0.5 niL DI PEA
are dissolved in 15 nL dichl oronethane and stirred

for 30 mnutes at 25C. Then 50 ng 4-am no-| -
benzyl pi peridi ne are added and the m xture is stirred

for a furthery 3—hours—gt—25C—Ther sotutiomr s
extfacted wth 20 nL wdter, then fevaporated ¢gown in
vacpo. The residue is Jthen chronfatographed ¢n silica
o Bel | and the product isdlated is crystallisedjfrom
— ether. 25 Yield: 0.014 g whiie crystals. Exanple 94
= 0. 17*"—@? hel_compopnd 192 ,J_Wl @@%
ar ej dikssohved 1 30 chl gro hane apd Trred
f or F SO mutgs—at—25C—Then—63—rg—t=rethyt—4;
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usifng etrnery. Yietdr 0. P3 g whitecrystars. 1o Exanpl g
46 0. 15 g qf the conpopnd Z3, 0.12 g TBTU, P.12 nL
DI PEA are dissolved inj5 nmL dichl oronet hange and
o &stijrred for] 30 mnutesjat 25C. Then 50 ng 1f net hyl - 4-
am|nopi perijdi ne are adfed and the m xture i stirred
forf a furtHer/2\5/Mour 5 € 20..s¢ireed. Ihg@i}.{
solfution iq t ext’ragte i th yat and then
evgporateddowr—The rgsidue
>
iy ] O/
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5 5
O = T e W
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am nopi peri di ne are added and the m xture is stirred
for a further 17 hours at 25C. 50 nlL water and 1 g
pot assi um carbonate are added to the solution and the
organi ¢ phase is WO 2006/ 018221 PCT/ EP2005/ 008735
-49- 1-1761 fft separated off using a phase
separation cartridge, then evaporated down in vacuo.
The product is then purified by chronat ography on
silica gel and the purified product is crystallised
using ether. Yield: 0.1 g white crystals. 5 Exanple 95
0.17 g of the conpound Zl, 0.19 g TBTU, 0.11 ni DI PEA
are dissolved in 50 nL dichloronethane and stirred
for 30 minutes at 25C. Then 77 ng exo- 3-(3-am no-
tropane are added and the m xture is stirred for a
further 17 hours at 25C. 50 nL water 10 and 1 g

pot assi um carbonate are added to the solution and the
organi ¢ phase is separated off using a phase
separation cartridge, then evaporated down in vacuo.
The product is then purified by chromatography on
silica gel and the purified product is crystallised
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is dissolved in warmethyl acetate and crystallised
using ether and petroleumether. Yield: 0.025 g white
crystals. Exanple 80 25 0.2 g of the conpound Z8, 0.2
g TBTU, 0.1 nL DI PEA are dissolved in 10 nL

di chl oronet hane and stirred for 30 m nutes at 25C

Then 100 ng 1-nethyl-4- am nopi peridine are added and
the m xture is stirred for a further 17 hours at 25C.
The solution is then extracted with a dilute potassium
carbonate sol ution and evaporated 30 down. The
residue is crystallised using ether. Yield: 0.12 g
white crystals. WO 2006/ 018221 PCT/ EP2005/ 008735 -50-
1-1761 fft Exanple 190 0.2 g conpound Z8, 0.2 g TBTU,
0.3 nL DI PEA are dissolved in 5 nL dichl oronet hane
and the mxture is stirred for |h at 25C. Then 0.13 ¢
4-am no-1- 5 benzyl pi peridine is added and the m xture
is stirred for a further hour at 25C. The solution is
then diluted with 10 nL net hyl ene chl oride and
extracted with 20 nL water. Then the product is
purified on silica gel and crystallised by nmeans of

et hyi—acetate gnd—ether. [ Yietd—0 28 g of the
conpound Z8 || 10
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thg reactionf is cooledq to anbient] tenperatdyre within
o 87 [h. Then tjhe di npt hyl for ~de |i s eldm natled ing
™ vaduo, the xﬂ 1.8 /EPgOO‘S)_[_Q;t)s'355" -51 %
— 1-1761 fft © ' o
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J 0.23 g of the benzylamne Z8 are dissolved in 10 nL
nmet hanol, conbined with 50 ng Pd/ C and hydrogenat ed
for 3h at 3 bar at 25C. By the addition of petrol eum
ether and ethyl acetate white crystals are obtained.
These are chromat ographed on silica gel and
crystallised using ethyl acetate and ether. 15 Yield:
0.075 g white crystals. Exanple 196 O |l g conpound ZI
O 0.09 g TBTU, 0.3 nL DI PEA are dissolved in 4 nL 20
di chl oronet hane and stirred for 20 m nutes at 25C
Then 67 ny 1, 1-di nethyl - N

nmet hyl pi perazin-1-yl-ethylam ne is added and the

m xture is stirred for a further 2 hours at 25C The
solution is then diluted wth dichloronethane and
extracted with water. It 1is then chromatographed on
silica gel and the residue is dissolved in acetone,
conbined wth ethereal HO and the precipitate forned
is isolated. 25 Yield: 0.09 g bright yellow solid
Exanple 166 0.1 g of the conpound ZI O 0.11 g TBTU,
0.14 nmL DI PEA are dissolved in 2 nL 30

di nethytformamde—anmdJstiTTred forf 3hat 50C[ Then 55
ng [of 4- nor|phol i nonmetihyl phenyl anfi ne i s addgd. Then
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acefone, conmbinmedw tir I nit—etherea—HC—amd—3J
evaporated gown. Using ether, ethyl acetat¢ and a
litfle MeOH|a crystal fine produgt is obtained. Yield
G @ 1 g white|crystals.
; DI e W el W e
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residue is taken up in dichloronmethane and extracted
wth water. It is then chromatographed on silica gel
and the product is crystallised fromethyl acetate and
ether. Yield: 0.06 g yellow sh crystals 5 Exanple 81
0.2 g of the conmpound Z4, 0.2 g TBTU, 0.1 nL DI PEA are
di ssolved in 10 nL dichl oronethane and stirred for 30
m nutes at 25C. Then 0.1 g 1-nethyl-4 10

am nopi peridine are added and the m xture is stirred
for a further 17 hours at 25C. The solution is then
extracted wi th agueous potassium carbonate sol ution
and then evaporated down. The product is crystallised
using ether. Yield: 0.16 g white crystals. 15 Exanple
162 0.1 g of the compound Z5, 0.07 g TBTU, 0.15 nL

Dl PEA are dissolved in 5 nL dichl oronet hane and
stirred for 20 m nutes at 25C. Then 0.04 g 1-nethyl-4-
am nopi peridine are added and the m xture is stirred
for a further 2 hours at 25C. The 20 solution is then
diluted with 15 nL di chl oronet hane and extracted with
20 mL water. | The residue is dissolved in MeOH and
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cryptats—Exanpte 2615015 g of the—conmpoynd—2Z7#
0.1p g TBTU, 1| nL DI PEA [are dissollved in 5 L
o] =i
S - O
g 8| ¢ 8y g Ly

25 Exanple 88 0.1 g of the conpound Z6, 0.12 g TBTU,
0.12 nL DI PEA are dissolved in 10 nL dichl oronet hane
and stirred for 30 mnutes at 25C. Then 0.04 g
1-met hyl -4 30 ami nopi peridi ne are added and the

m xture is stirred for a further 2 hours at 25C. The
solution is then diluted with 10 niL di chl or onet hane
and extracted with 10 nL water. Using ethyl acetate,
et her and petroleumether a crystalline product is
obtained. WD 2 006/0 1 8 22 1 PCT/ EP2005/ 008735 -52-
1-1761 fft Yield: 0.6 g white crystals. Exanple 89 5
0.1 g of the conmpound Z6, 0.08 g TBTU, 0.08 nL DI PEA
are dissolved in 10 nL dichl oronethane and stirred
for 30 mnutes at 25C. Then 37 gL of N, N

di net hyl neopent anedi am ne are added and the m xture is
stirred for a further 2 hours at 25C The solutionis
then diluted with 10 nL di chl oronet hane and extracted
with 10 nlL water. The product is then chronat ographed
on silica gel and crystallised using 10 ethyl acetate,
ether and petroleumether. 3 Yield: 0.005 g white
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of the nmpoyngt Z8 and |73 ngy &
ér ns- 44 pi perlidi no- cycliohexyl agm nel ar e g
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di chl oronet hane and stirred for 30 mnutes at 25C.
Then 0.1 g of 4-norpholinocycl ohexyl am ne are added
and the mxture is stirred for a further 17 hours at
25C. The residue is then conbined with 10 nL 10%

pot assi um car bonate solution, the precipitate is

i sol ated and washed with water. Then it is dissol ved
in 20 di chl oronet hane and agai n evaporated down. The
product is crystallised using ethyl acetate. 9 Yield:
0.1 g white crystals. Exanple 9 25 150 ng of the
conpound Z9 and 93 ny of '

ci s-4-nmor phol i no-cycl ohexam ne are dissolved in 5 nL
di chl oronet hane and stirred with 160 ng TBTU and 1 nL
DIPEA for 12 hat RT. The solvent is elimnated in
vacuo, the residue is conbined with 10 nL 10%

pot assi um carbonate solution. The precipitate is
suction filtered, washed with 30 water, taken up in
di chl oronet hane, dried and the solvent is elimnated
in vacuo. The residue is crystallised from ethyl
acetate. Yield: 82.0 ng. WD 2006/ 018221
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di ssolved in 5 nL dichl oronmet hane and stirred with 160
mg (0.50 mmol) of TBTU and 5 1 nL DI PEA for 12 h at
RT. The solvent is elimnated in vacuo, the residue is
conmbined with 10 nL 10% pot assi um car bonate sol uti on.
The precipitate is suction filtered, washed with

wat er, taken up in dichloronethane, dried and the
solvent is elimnated in vacuo. The residue is
crystallised fromethyl acetate. Yield: 87.0 ng. 10
Exanpl e 37 100 ng of the conpound Z9 and 42 ng of

3-am no-1-ethyl-pyrolidine are dissolved in 10 nL

di chl oronmet hane and stirred with 90 ng of TBTU and 0.5
mL of DIPEA for 12 h at RT. The solvent is elimnated
in vacuo, the residue is conbined with 10 nL of 10% 15
pot assi um car bonate solution. The precipitate is
suction filtered, washed with water, taken up in

di chl oronet hane, dried and the solvent is elimnated
in vacuo. The residue is crystallised from ethyl
acetate/ petroleumether. Yield: 24.0 ng. Exanple 120
20 100 ng of the conpound Z1 | and 73 ng of

4- amino-t=-tetahydro=aHpyramn-4-yi=prpertgrme are

di ssol vl in L0 nl,di chl ¥ onet harje ang®thi g is stirjred
wth 9 ng off TBPU and Q.5 nL DI|PEA {or 1{h at RT.
&Ehe| spl yent i i natlegd in vacyo, the regidu S
conpfogd with 10% assi um gamzponat ¢ solutd on.
Thejpregipitafg is suctfi ¢n 5fi|t, waghee” wi t h
wat pr, ttaken uf in dichl o t haje,—df i ed t he

sol yent—Ts—emmated i vacuo—TTheTrestdge—s
cryptal lised ffromethyl| acet at e/ getrol eum ¢t her
Yie|d: 89 ny. -
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Exanple 212 30 150 ng of the conmpound Z5 and 150 ngy
of trans-4-(4-cyclopropyl net hyl - pi perazin-1I -

yl')-cycl ohexyl ami ne (as the hydrochloride) are

di ssolved in 5 nL di chl oronmet hane and WO 2006/0 1 822
1 PCT/ EP2005/008735 -54- 1-1761 fft stirred with 160
nmg of TBTU and 2 nlL DI PEA for 2 hat RT. The solvent is
elimnated in vacuo, the residue is conmbined with 10
m. 10% pot assi um carbonate solution. The precipitate
is suction filtered, washed with water, taken up in

di chl oronet hane, dried and the solvent is elimnated
in vacuo. The residue is purified through a colum (20
m. 5 silica gel, 300 nL ethyl acetate 90/ nethanol 10
+ 2% conc. ammonia). The desired fractions are
evaporated down in vacuo and crystallised from et hyl
acetate. Yield: 140 ng. Exanple 232 10 390 ng of the
conmpound Z1 | and 240 ny
trans-4-(4-t-butyl oxycarbonyl - pi perazin-| -

yl)-cycl ohexyl am ne are dissolved in 2.5 nL NWP and
stirred with 482 ng of TBTU and 1 niL trlethylan1ne

fOl' 2 N dal  KIJ. |nen [rr III XUure Ib (..UIIUI IIEJ WITn 100
nmL water and 200 ng pqgtassi um cqrponate, |
precipitate ijs suction|filtered, shed wi {h water 1p
gand purd figed jt hrough a|sil 6(:aggel ol um. THe suitab) e
fractio ar g evaporatgd dgwyr i n = z
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vacuo,

wth 2 nL trifluoroacetic acid and
RT, again conmbined with 100 m water and 200 ng
pot assi um carbonate and the precipitate is suction

filtered and washed with water.
is purified through a silica ge

Th

di ssolved in 2 nlL dichl oronethane, c¢

stirred

en the p

onbi ned
for 2 h at

recipitate

col um. The desired

fractions are evaporated 20 down in vacuo and the

residue is crystallised from ethano
hydrochl ori c aci d.

and co

nc.

Yield: 95 ng. 9 Exanple 213 25 60

nmg of the conpound Exanple 232 is dissolved in 10 ni

et hyl

and
is

wat er and ammoni a,

| nmL triethylanmne for 30 mn.

elimnated in vacuo,
the precipitated

acetate and stirred wth 1 nL acetic anhydride

at RT. The sol vent
the residue is conbined with

crysta

| s are

suction filtered and washed with water and a little
col d acetone.

PCT/ EP2005/ 008735

Yiel d: 40 ny
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of the conmpound Z9 and 0. 5g of
1, 4- di oxaspi ro[ 4. 5] dec- 8-yl am ne are di ssolved in 20

a3

Exanpl e

30 WO 2006/0 1 822 1

218 1.2 g
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f-chtoronethane—and—st+rred—wih—128—gFBFHd—=and—=4
5 triethylamne for (12 h at RJ. Then 50| nL water
0.5¢ potassiun1carhonatq@are
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added, the org. phase is separated off, dried and
evaporated down in vacuo. The residue 1is crystallised
fromethyl acetate, conbined with 25 nL 1 N
hydrochloric acid and 20 nL nethanol and stirred for
30 mn. at 50C. The nethanol is elimnated in vacuo,
the precipitate is suction filtered, washed with

wat er and dried. The residue is taken up in 10 20 nL
di chl oronet hane and stirred with 0.5 g thionorpholine
and 0.5 g NaBH(QAc)3 9 for 12 h at RT. Then the

m xture is conbined with water and potassi um
carbonate, the org. phase is separated off, dried and
the solvent is elimnated in vacuo. The residue is
purified on a silica gel colum. The desired fractions
are evaporated down in vacuo and the hydrochloride is
precipitated with ethereal HClI. 15 Yield: 86 ng
trans-isonmer; anorphous powder. Exanple 187 200 ng of
the conpound Z3 in 5 nL dichl oronmet hane i s conbi ned
with 0.1 nL 20 diisopropyl ethylam ne and 180 ng TBTU
and stirred for 30 mn.. Then 191 ngy of 4-(4-

met hyt=ptrperazin-—t—yH—phenytamnerare—added—and—the
mxture is stiftred gvernfght. The { 9 reactign m xture

is conmbined wth er ahd the agueous phasg is
Extracted with ch\ or onet hane. Thle conbi ned orgaﬁic
0

phases dri gd,over NaRSO4 and evaporat ed din\ ﬁge
res ﬂuﬁiié;pﬁr faed by c C qgkggza@hyxég}uah
25 fic onet h&ne/ met hajnol 0:7) ng
(1 ght—yetHewtrystal-si—fHre—econpoegnds—oeft—f-errta—13
listed in Table¢ 1 may bel obtained |inter alig
anal ogously tp the nmethjod described herei nhefore.
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30 The abbreviations X1, X2, X3, X4 and X5 used in
Table 1 in each case denote a link to a position in
the general fornula listed in the Table instead of the
corresponding groups R, R2, R3, R4 and L-R5. ~ U ~
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[/ Uco 3 N04 WO 2006/0 1 822 1
Patent Clains 1.

PCT/ EP2005/ 008735 111- 1-1761 fft
St orage st abl e aqueous infusible or

sol utions containing an active

formula (1) NO RAHM'NN2R ONHI

(1) wherein
di fferent,
Cl - C6- al kyl

or

5- menber ed al kyl

i nj ectabl e
subst ance of general

L In

10 R1, R2 which may be identical or
denote hydrogen or optionally substituted
15 Rl and R2 together denote a 2- to
bri dge which may contain 1 to 2
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- 110 -

het er oat ons, R3 denotes hydrogen or a group sel ected

fromanong optionally substituted Cl-Cl2- alkyl,

C2- Cl12- al kenyl, C2-Cl12-al kenyl and C6-Cl4-aryl, or 20

a group selected fromanong optionally substituted

and/ or bridged C3-Cl2-cycl oal kyl,

C3- C12- cycl oal kenyl , C7-Cl12-pol ycycl oal kyl

C7- Cl12- pol ycycl oal kenyl, C5-Cl12 WD 2006/ 018221

PCT/ EP2005/ 008735 - 112 - 1-1761 fft

spi rocycl oal kyl , C3-C 2-heterocycl oal kyl which

contains 1 to 2 heteroatons, and

C3- Cl 2- het erocycl oal kenyl which contains 1 to 2

heteroatons, or 5 Rl and R3 or R2 and R3 together

denote a saturated or unsaturated C3-C4-al kyl bridge

which may contain 1 heteroatom R4 denotes a group

sel ected from anong hydrogen, -CN, hydroxy, -NR6R7 and

hal ogen, 9 10 or a group selected from anong

optionally substituted Cl-C6-al kyl, C2-C6-al kenyl,

C2- C6- al kynyl, C-Cs-al kyl oxy, C2-C5-al kenyl oxy,

C2- Cs-al kynyl oxy, d -C6-al kylthio, Cl-C6- 15

al kytsutphoxg—anmd—€—=C6-pal kyl sul phonyl, L denotes a

I i nker sel ectjed fron1anDFg optionally substituted

C2-C o-al kyl ,| C2- .
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Y5 ()
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10

15

20

G o-al kenyl, C6-Cl 4-aryl, -C2-C4-al kyl -C6-Cl4-aryl,
-Cl-C4-alkyl, optionally bridged
C‘g%é%cycl oal kyl and heteroaryl which contains T EFPZ05/008735

~nitrogen atons, 20 n denotes O or 1, mdenotes 1 or

2, 25 R5 denotes a group sel ected from anong

optional 'y substituted norphbllimyl, piperidinyl, 1-1761
pi perazi nyl, piperazinylcarbonyl, pyrrolidinyl, i
tropenyl, R8- diketonethyl pi perazinyl,

sul phoxonor phol i nyl, sul pPatent €impsol i nyl ,

t hi onor phol i nyl, -NR8R9 and azacycl oheptyl, 30 R6, R7,

mhich nay be identical or different, denote hydrogen

or. Siragt kiible Q2O UG HBR 2 In; gﬁﬁ@fﬁ&%fs@@i@@% an active
-113 61 fft and R8, RO denote unsubstitute
rﬁubﬁté@‘@wfge%ﬁs'ﬁllfpmﬁﬂﬂ)at R5, which may be identical or

di fferent, either hydrogen or a group selected from

anong CI-CB-aIkyI, -Cl-Ca-al kyl- 5 C3-Cl O cycl oal kyl,

C3-C O cycl oal kyl, C6-Cl4-aryl, ,

-Cl - Ca-al kyl -C6-Cl4-aryl, pyranyly digp | mdin 1 CC

al kYl ox carbon 1, Ce-d a-atN¥c3grbo , CC PYriy ~

PYriY ~1-a- Y Y I-a- alkyl nylLl—Rr

C6- C34- aryl met hyl oxycar Byl [N C6- %z-arylsulphonyl,

Cl - Ca- al kyl sul phony s

C6- Cl4- aryl - C1- Ca- al ky honyl ,
0 TH
|Ln
5
R ®
wherein

R, R* which may be identical or different, denote hydrogen or optionally substituted
CI-CG-EH{YI N

or

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

heteroatoms,

R} denotes hydrogen or a group selected from among optionally substituted C;-Ci.-
alkyl, C;-Cjz-alkenyl, C;-Ci2~alkynyl and C¢-Cj4-aryl, or

a group selected from among optionally substituted and/or bridged Cs-Ciz-cycloalkyl,
C3-Cyz-cycloalkenyl, C+-Cis-polycycloalkyl, C7-Ci;-polycycloalkenyl, Cs-Cia-



10 or the tautoners, racemates, enantioners,

d??§&%kﬁgﬂFrs or optlonally the phyS|oIog|caIIypcwmqmﬁﬂmgns
ective derivatives or netabolites thereof and

anount of a physiol ogically acceptable acid or

m xture of acids sufficient t% di ssol ve the active

subst ance and act as a stabﬂllser optional |y together

with other formulating excipients suitable for

parenteral admi nistration. 15 2. Storage stable

aﬁ@ue@wéoalﬂﬂfl,t@a Blaehetarodynjoeyhivhishsontatrisdris 2dcteorativmy and

h]et 0%%,%@3%@” Sg‘gfc}{lgaﬂtﬁh? %\Fﬁama&(ndr opteri di none

d| hydropter| di nones of general formula (1) O CH3 H NO

RESmL" N\ Ri NNNRK RR3 ExX. R R Configz R R

1°To- RSm R or R WD 2006/ 018221 PCT/ EP2005/ 008735 - 114
5 - 1-1761 fft )9 /CH 3 O CH3

1-1761

R'and R® or R*and R together denote a saturated or unsaturated C;-Cy-alkyl bridge

which may contain 1 heteroatom,

R* denotes a group sclected from among hydro gen, -CN, hydroxy, -NRgR7 and halogen,
10

or

a group selected from among optionally substituted C,-Cg-alkyl, C,-Cg-alkenyl, C,-Ce-
alkynyl, C;-Cs-alkyloxy, C;-Cs-alkenyloxy, C;-Cs-alkynyloxy, C;-Ce-alkylthio, C;-Ce-
15 alkylsulphoxo and C;-Cs-alkylsulphonyl,

L denotes a linker selected from among optionally substituted C,-Cig-alkyl, C,-
Cm-alkenyl, Cs—C14-al‘y1, -Cz-C4~aIky1—C5-C14~aryI, -C6-C14-aryl-C1-C4—alkyl, optionally
bridged C;-Cjz-cycloalkyl and heteroaryl which contains 1 or 2 nitrogen atoms,

20

n denotes Qor 1,
m denotes 1 or 2,

25 R’denotesa group selected from among optionally substituted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R3-
diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonylmorpholinyl,

thiomorpholinyl, -NR®R® and azacycloheptyl,

30 R6, R’ , which may be identical or different, denote hydrogen or C;-Cs-alkyl,
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15

27 HRH3CCH3 CJ 0 Xz~/CH3 X 44 HR (J H Xz~ /CH3

X 5HRO X~/CH3 x H , C'~58 HRQ
IR |16 105 HRHC OB X v N 23 103 T Fr200500873s

CH3 RO; X2NCH 3 Y 105 HR O'CH3 WO 2006/ 018221
PCT/ EP2005/ 008735 115- 1- 1_7?113_6 fR )z /CH3 110 HR

o) 1-1761

i

and

R®, R’ denote unsubstituted nitrogen substituents at R®, which may be identical or
different, either hydrogen or a group selected from among C;-Cs-alkyl, -C,-Cy-alkyl-
C3-Cyp-cycloalkyl, C3-Cio-cycloalkyl, Cg-C4-aryl, -Cy-Cy-alkyl-Ce-Cyg-aryl, pyranyl,
pyridinyl, pyrimidinyl, C;-Cs-alkyloxycarbonyl, Cs-Cy4-arylcarbonyl, C;-Cy-
alkylcarbonyl, Cs-C\4-arylmethyloxycarbonyl, Ce-Cys-arylsulphonyl, C;-Cy-
alkylsulphonyl- and C¢-Cy4-aryl-C;-Cy-alkylsulphonyl,

or the tautomers, racemates, enantiomers, diastereomers or optionally the
physiologically effective derivatives or metabolites thereof and an amount of a
physiologically acceptable acid or mixture of acids sufficient to dissolve the active
substance and act as a stabiliser, optionally together with other formulating excipients

suitable for parenteral administration.

2, Storage stable aqueous infusible or injectable solutions according to claim 1,
characterised in that the dihydropteridinone is selected from among the following

dihydropteridinones of general formula (I)

o - cI;H3
H N 0
RS A—N NZ”
*\ I R
N N lil R?
R’ R?
Ex. | R R Sonbe, R R* LRy




H3CCH3 CH3 3 115 HCH3 R~ 133 HR CH3 CaJ XZ~/CH3

= C 0O CH3 :H3 234 HRH3CCH3 I NC X~
ﬁéﬁ@@i@zh “CH3 Ro~ ~' 6 '7 H ON CF whereby fHETF2005/008735
abbreviations X1, X2, X3, X4 and X5 used in the Table
in each case denote a link to a position in the
general fornmula listed in the4Tabl e i nstead of the 1-1761
corresponding - - - groups R, R2, R3, R4 and L-R5. 5 tft

Aqueous_infusipble or injectable solutions according
to clajmljor 2, character|ised in that the copntent of
di ssol yed actyve sybstance |i s O,gl ngy to>|§10.0 LN
I\D227006/191322 \PCT/3EP2005/C087ii - 1160 1-1y61

R H

H,C™ TCH, o [N]

o O ¢ e
44 H R é H I
CH,
xa\/ CH, & ?H:-\ HC
55 H R oL
X
O
: X
X CHs é ?Ha ﬁ(cwa
58 H R 0\& z:’“ﬂ
O P .?Ha .
P oL
102 | H R HC™ CH, X

103 H R X%
X’-\CHS 6 6
105 | H R CH, ij




flt m of infusible or injectable solution. 4.

%H%&Hﬁm}z@f usi bl e or injectable solutions accor d'PEﬁ’Ef;z‘aosmosns
one of clains 1 to 3, <characterised in that one

nore aci ds used as storage and dilution stabili sers

are 5 selected from anong y%r ochloric acid, acetic
aci d, hydroxyacetic acid, anesul phoni ¢ aci d, 1-1761
et hanesul phoni ¢ aci d, phosphorl c acid, nitric acid, fit

sulphuric acid, citric acid, tartaric¢ acid, funmaric
acid, succinic acid,| glutarlic acid, adipic ac|d,

Ibr opi ohi ¢ @&cid, qﬁgorbic aqi d, Iel( %td wal|d£
dCIﬂ] I%tani\\aéld gl uconi c 2§£d gl tcuronj c qﬁjd,
galact nfc acid and | cthke 10 59 Agquepus

| nfusi bl e pr injectdgble sol utlonsc"é?c,ordln tp one of
clains{1l tp 4, charlacteriged in thaf the nolpr ratio

f—the[physiof-ogi catfty accgptabteacidor nixture of
acids o the active substance is at pos 1.1 15 €
Agqueoup i nf é,_g i nj ectlabl e fsol ufio s accprdilng to
bne1sf dl{a o 8, xhafactertsediin that Ihe
contai p one or norelother fior i ng exci pi ent@)

sel ected  from anong conpl éxi ng agents, |ight

rotectingl agents, drystalllisation iphibitors|
I hi ckenhers| isotoni¢ agentg, antioxifapts and

¥
euhydrati on en 20 7. Aqueous infulsible or (‘:’
njlﬁct a?%e s%ﬁt%ﬁs according tljo ong Q}fC,_pI ai s

, “chlaracterised in that {he lal]ity of tlhe N]
nfusifpl e jor injectable soluti is{ 200 - 600 (D

nOsnol |/ kg.{ 8. Aqueous i nfugi ble or ipjectabl ¢
SOl Ut ijons [accordingjto onejof crarmsr I—to 7,

Xz\/ CH,

%
134 H R ! 0. CH,

X %
X1\/CHa )Xi (I)\ dj

234 H R CH H
H.C CH, 3
: H, C’E:l

~—+

o

—x
OO~

X, CH, %

X~ 5 ”‘Cf\
240 | H CH, R ~X, L
HCT e,

whereby the abbreviations X, X», X3, X4 and X5 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', R%, R?, R* and L-R’,

3. Aqueous infusible or injectable solutions according to claim 1 or 2,

characterised in that the content of dissolved active substance is 0.1 mg to 10.0 mg in 1
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25

30

25 characterised in that they have a pH of 2.4 to 5. 3.
i nfusi ble or injectable solutions acc '

%gogﬂg%o §clalns 1to 8, characterised in that ?ﬁg@ﬂﬁoymmrﬁ
contain 1.25 to 3.0 nol hydrochloric acid per no

active substance, based on 100 n1 i nfusi ble or

i njectable solution, 0.75 ol -2 NaCl, and 30 have 1-1761
an osnolality of 260 to 350 nanDI/kg and a pH of 3.5 ftt
to 5.0. WD 2006/018221 PCT/ EP2005/008735 - 117 -

mhofgafusible origjectblyopiitiosat es, concentrates and

suspensi ons, characterised in that by the addition of

wat er they yield an aqueous infusible or injectable

siol uti e@lﬁ‘&ﬁﬁﬂibﬁgoﬁ1ﬁ_1e@ﬁﬁle%ﬁlut16hﬁéc@§rdingtt@ ofe oPclhilns 1 to 3,
I nfusible or injectable solutions according to one of

Charpetgrisediip tot pag onaereasids et avestaregd @dldllgbwpsigblhsem gre
%&e@ﬁo%ﬂgﬁly‘d&%ﬁ@)ﬁc agl {eltlx & t:lgdz %ﬁyﬁ&&{c acbtﬁ e of

usi
cﬂmhamssulphom@acid) Iethaﬁd&ﬁnﬂlbni&gwﬂl pliphdrecedeid, @dthic acid, sulphuric

conpasition for, the eat ment of tunpral diseases, 10
A wiricard WWF&%@J&W%@ sHeeim TAfith Eluaricaei® #dipis acid,

fpmﬂc adid tars@@mcraglaaﬂme% a&a zﬁﬂta'c ﬁﬁ%&m& Q&dd@ﬁ&ﬂﬁ@%d
ect

lons, 1nflammatory au ol I'sea
gh@umosmds ga{lactmdnm;tcuhmcblhétm:amdze amount of an
infusible or injectable solution according to claim1l
to 9 is admnistered to a patient. 15 14. Use of an

lSlﬂf us Jqulha%l@ ﬁ%ﬂuﬁbﬁc‘dr b QaIOkslulio REGHAPItHEnd Of QigrsAf to 4,
cl ai ns 0
characterised in that the molar ratio of the physiologically acceptable acid or mixture of

acids to the active substance is at most 3:1.

6. Aqueous infusible or injectable solutions according to one of claims 1 to 5,
characterised in that they contain one or more other formulating excipients selected
from among complexing agents, light protecting agents, crystallisation inhibitors,

thickeners, isotonic agents, antioxidants and euhydration agents.
7. Aqueous infusible or injectable solutions according to one of claims 1 to 6,
characterised in that the osmolality of the infusible or injectable solutions is 200 — 600

mOsmol/kg.

8. Aqueous infusible or injectable solutions according to one of claims 1 to 7,

* characterised in that they have a pH of 2.4 to 5.3.

9. Aqueous infusible or injectable solutions according to one of claims 1 to 8,
characterised in that they contain 1.25 to 3.0 mol hydrochloric acid per mol active
substance, based on 100 ml infusible or injectable solution, 0.75 to 1.2 g NaCl, and
have an osmolality of 260 to 350 mOsmol/kg and a pH of 3.5 to 5.0.
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whi ch corresponds to a dosage range of fromO0.1 ng to

f tlve substance/ kg body weight. 20 1
éggggo con al ners or flexible plastic containers %CTEPZOOSIOOSHS

suitable for parenteral preparations, containing
i nfusi ble or injectable solutions according to one of

clainms 1 to O. - 117 - 1-1761
ffi

10.  Lyophilisates, concentrates and suspensions, characterised in that by the addition
of water they yield an aqueous infusible or injectable solution according to one of

claims 1 to 9,

11.  Infusible or injectable solutions according to one of claims 1 to 9 for use as

pharmaceutical compositions with an antiproliferative activity.

12.  Use of an infusible or injectable solution according to one of claims 1 to 9 for
preparing a pharmaceutical composition for the treatment of tumoral diseases,

infections, inflammatory and autoimmune diseases

13.  Method of treating and/or preventing tumoral diseases, infections, inflammatory
and autoimmune diseases, characterised in that an effective amount of an infusible or

injectable solution according to claim 1 to 9 is administered to a patient.

14, Use of an infusible or injectable solution according to one of claims 1 to 9,
which corresponds to a dosage range of from 0.1 mg to 50 mg of active substance/ kg
body weight. |

15.  Glass containers or flexible plastic containers suitable for parenteral
preparations, containing infusible or injectable solutions according to one of claims 1 to
9.



