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I Dihydropteridinone infusion solution having a long shelf life The present
invention relates to storage stable aqueous infusible or injectable solutions
5 containing an active substance of formula () NOi NN HNI RR32R
ONHI1 L In R5m (I) wherein ttie groups L, R, R2, R3, R4 and R5 have
the meanings given in the claims and 10 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
administratidtiysnepierifipeas wfusiensahiitie hariamhrelonerbetblife
solutions according to the invention. 15 Background to the invention The
dihydropteridinones of formula (1) according to the invention are an
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whereiz; t?;e groups L, R Rz, 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 fo 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 diarrhoes, and

consequently effective treatment by oral route would be jeopardised thereby.



20 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 consegyently effective treatment by oral
route would be jeopardised thereby. -2- These circumstances also apply
to the dihydropteridinones of formula (1) and make it essential to prepare
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physiologically acceptable acid(s) of organic or inorganic origin. EP A
0287926 relates that the risk of particle formation can be greatly reduced
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cisplatin, suitable for injection, which is particularly free” fronT other
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improved by the use of glass containers with siliconised surfaces.
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tallored to treatment. As a further objective of thé invention the s
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used for parenteral. administration such as for example isotonic "NaC
sdlehien costroriE daxkradiceaikpfordrRinger lactate solution, to allow
flexible adaptation of the dosage.

The aim of the present invention is.to provide a stable infusible or injectable solution of
dihydropteridinones of formula (D) for the desired dosage range tailored to 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.

Symmary of the Invention

In a first aspect, there is provided storage stable aqueous infusible or injectable

solutions containing an active substance of general formula (1)
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Summary of the Invention In a first aspect, there is provided storage
stable aqueous infusible or injectable solutions containing an active
substance of general formula (1) OHN ajN TRi ANN 41 RZ ONH In
R5 m (1) -2a- wherein R,, R2 which may. be identical or different, denote
hydrogen or optionally substituted CizC6-alkyl, or R' and R2 together
denote a 2- to 5-membered alkyl bridge which may contain 1 to 2
heteroatoms, R3 denotes hydrogen or a group selected from among
whaptionally substituted C1-C12- alkyl, C2-C12-alkenyl, C2-C12-alkynyl and
C6-C14-aryl, or a group selected from among optionally substituted and/or
bridged C3-C12-cycloalkyl, C3-C12-cycloalkenyl, C7-C12-polycycloalkyl,

| G7- lycycloalkeny], C5-C12-
R, 1% %ﬂﬂ?c}P%g}?%e 1c?entzc§ or gz%‘erent, denote hydrogen or optionally substituted
Cr-Ce-alkyl,

or

I 2
R”and R” together denote a 2- to S-membered alkyl bridge which may contain 1 to 2

heteroatoms,

R3 denotes hydrogen or a group selected from among optionally substituted C-Cy,-
alkyl, Co-Cra-alkenyl, Co-Ciz-alkynyl and Cs=Cis-aryl, or

a group selected from :%mong' optionally substituted and/or bridged C3-Cyp-cycloalkyl,
C3-Cra-cycloalkenyl, C7-Cra-polycycloalkyl, C7~C12—po}ycycloalkenyl, CyC -
spirocycloalkyl, Cs-Cra-heterocycloalkyl which contains 1 to 2 heteroatoms, and

C3-Cyp-heterocycloalkenyl which contains 1 to 2 heteroatoms,
or

1 . |
R'and R’ or R? and R® together denote a saturated or unsaturated C35~Cy-alkyl bridge

which may contain 1 heteroatom,

R* denotes a group selected from amogg’ hydrogen, -CN, hydroxy,l ~-NRgR énd halogen,
or

a gfoup selected from among optionally substituted C-Ce-alkyl, C2-Ce-alkenyl, Cy-Ce-

alkynyl, Ci-Cs-alkyloxy, Cy-Cs-alkenyloxy, Cz—Cg—alkynyloxy, Cy-Cg-alkylthio, C;~Ce-
“alkylsulphoxo and C 1-Cs-alkylsulphonyl,




spirocyeloalkyl, C3-C12-heterocyeloalkyl which contains | to 2
heteroatoms, and C3-C12-heterocycloalkenyl which contains | to 2
heteroatoms, or R'and R3 or R2 and R3 together denote a saturated or
unsaturated C3-C4-alkyl bridge which may contain 1 heteroatom, R4
denotes a group selected from among fydrogen, -CN, hydroxy, -NR6R7
and halogen, or a group selected from among optionally substituted
C1-C6-alkyl, C2-C6-alkenyl, C2-C6- alkynyl, CI-C5-alkyloxy,
C2-Cs-alkenyloxy, C2-C5-alkynyloxy, Ci-C6-alkylthio, Ci-C6-

L amy|§91')%'f@@lﬁ‘ﬁ@r@l§fé@f&ikﬁ‘l§ﬂ|% n&l E‘%ﬁ[ﬁéﬁ‘berél%'ﬁﬁlﬁﬁ Co-

from among optlonally substituted CZ kyl; C2- Cio- alkeny,
CretlemlafrCozuah éﬂ&yﬂ@@@h%r&h@@@lc seleyl-BHEGalleyhlkyl, optionally

brigBtiPeally, bERgehG B GIPReYSOa Y AANG, RetRERATY WRIGR & fg}m%&ﬁsm 2

nitrogen atoms, n denotes 0 or 1, 'm denotes 1 or 2, R5 den otes a group
selected from among optionally substituted morpholinyl, piperidinyl,

a Pipemainyl (ptﬁefazmylcarbonyl pyrrolidinyl, tropenyl, R8- .
dlketomethylplperazmyl suiphoxomorpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR8R9 and azacycloheptyl, R6, R7, which may be

m identicab@g diffesent, denote hydrogen or CI-C4-alkyl, and R8, R9 denote
unsubstituted nitfogen substituents at R5, which maybe identical or

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

Ré, R’ which may be identical or different, denote hydrogen or C|-Cy-alkyl,

RS, 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-
Cy-Cro-cycloalkyl, C3-Cio-oycloalkyl, Cs-Cia-aryl, ~Ci-Cy-alkyl-Co-Cia-aryl, pyranyl,
pyridinyl, pyrimidinyl, C;-Cy-alkyloxycarbonyl, Cs-Cys-arylcarbonyl, C1-Ce-
alkylcarbonyl, Cs-C4-arylmethyloxycarbonyl, Cs-Cis-arylsulphonyl, Ci-Ca-
alkylsulphonyl- and Cg-Cy4-aryl-Ci-Cy-alkylsuiphonyl,

or the tautomers, racemates, enantiomers, diastereomers or optionally the
physiologically effecﬁ_ve 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, optionaﬂ.y together with other formulating excipients

suitable for parenteral administration,



different, either hydrogen or a group selected from among CI-C6-alkyl,
-Cl-C4-alkyl- C3-CIO-cycloalkyl, C3-ClO-cycloalkyl, C6-Cl4-aryl,
-Ct-C4-alkyl-C6-Cl4-aryl, pyranyl, pyridinyl, pyrimidinyl,
Cl-C4-alkyloxycarbonyl, C6-Cl4-arylc: cbpnyl, Ci-C4- alkylcarbonyl,
C6-C14-arylmethyloxycarbonyl, C6-Cl4-arylsulphonyl, CI-C4-
alkylsulphonyl- and C6-Cl4-aryl-Cl-C4-alkylsulphonyl, or the tautomers,
racemates, enantiomers, diastereomers or optionally the physiologically

effeC.ti\{ﬁ qeifé\é@ﬂ'é{ e{g&l&{ﬂ%@@ %Ufﬁfso%@%;o%ﬂ%ma Qeg‘,n%??ﬂgén%%%él and suspensions,

physiologically acceptable aci mixture” of acids sufficient to dissolve

the actil&2slBisednive hridbacthasidddianingey 2eptidaalijeldgetherwits dtfsible or
formulatjag@xcipients suitahla doparenteral administration. 2c In a

second aspect, there is provided lyophilisates, concentrates and

suspensions, characterised in that by the addition of water they yield an
aqueolisdrifisisost. feetabr sdhdiofableefineideabdy eoliionthisdlefined above
aspectghaeeispiavidedinaiusihio andniestabla salvlionsas defingd above

for use as pharmaceutical compositions with an antiproliferative activity. In

a fourth aspect, there is provided use of an infusible or injectable solution

as’ definedfabtvesisrcpréparingmopyhzinacerftical ichwipksitionjfetahe solution as
treatmgu of) maéosi%?aﬁ@ag'rye;ﬁxmmmégpmg%u%gbf&ﬁﬁy UNSent of

diseases. In a fifth aspect, there is provided use of a ible
injectaBfBedldisasets wbTHews Anbmip Ao Edpens tiseesrssage

range of from 0.1 mg to 50 mg of active substance/kg body weight. In a

SIXIR 2L Tl LR S AR S DA SRS S R RIBR S tution as definea
above, which corresponds to a dosage range of from 0.1 mg to 50 mg of active

substance/kg body weight.
In a sixth aspect, there is provided glass containers or flexible plastic containers
suitable for parenteral preparations, containing infusible or injectable solutions as

defined above.

Description of the invention

It has been found that, surprisingly, storage stable agueous 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 togéther 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.



10

15

20

suitable for parenteral preparations, containing infusible or injectable
SOMEBHE 2 efined above. Description of the invention It has beél¥ TGehig05/008735
that, surprisingly, storage stable aqueous infusible or injectable solutions
containing an active substance of general formula (1), which contain an
amount of a physiologically acceptabl“e3atid or mixture of acids sufficient
to dissolve the active substance and act as a stabiliser, optionally

ether with other formuéating excipients suitable for parenteral -
ad S ALON CRURPSRSF ‘Hﬁd‘s&ﬁ?éfofr%ﬁﬁaﬁslﬁiébé% agvRp iR Torbleariniectable
staibilitys voaspeiciiviof theaupimidbe aglive Subsiangg in each case,
and in particular irrespective of the contamination profile. WO
2006/018221 PCT/EP2005/008735 -3 The present invention therefore
relates to storage stable aqueous infusible oy injectable solutions
containing the active substance of gene al fgymulay(l) N~ O HM N N R2
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wherein

R',R* which may be identical or different, denote hydrogen or optionally
substituted C;-Cg-alkyl, 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
Cy-Ciz-alkyl, Cp-Ciz-alkenyl, Cy-C-alkynyl and Cg-Cg-aryl, or
a group selected from among optionally substituted and/or
bridged C;-Cip-cycloalkyl, C3-Cz-cycloalkenyl, Cr-Ciy-
polycycloalkyl, Cs-Cjs-polycycloalkenyl, Cs-Cip-spirocycloalkyl,
C3-Ciz-heterocycloalkyl which contains 1 to 2 heteroatoms, and
Cs-Cya-heterocycloalkenyl which contains 1 to 2 heteroatoms,

or
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5 wherein R', R2 which may be identical or different, denote hydrogen or
o%ﬁ&lq?ﬁ‘ﬂ)ll%f)stituted C,-Cé6-alkyl, or 10 Wand R2 together denot IERO5/1008735
5-membered alkyl bridge which may contain 1 to 2 heteroatoms, R3
denotes hydrogen or a group selected from among optionally substituted
15 C,-C12-alkyl, C2-C,2-alkenyl, C2-C,2-alkynyi and C6-C14-aryl, or a
group selected from among optionally substituted and/or bridged

C3-C,25¢ycl yl, C3-C.2-eycloalkenyj, C7-C, 2- polycycloalkyl
RSP A e e L R
which contains 1 to 2 heteroatoms{and: 2k Gd2chetacbaoyeloatkenyl 1
which contains | to 2 heteroatoms, or, yv 12n006/018221
PCT/EP2005/008735 -4 R | and R}é or RZ2 and R3 together, denote a
saturated or unsaturated C3-C4-alkyl bridge which may contain |

heteroatem, 5 R4 denote ected from ng hy 95 N,
hydroxi%-NRG 90%%13 éﬁ%%ﬁ%@%%?&Sngefé%{]g?%g%n’arggﬁg O%’ NRR7
optionally substitutetb@inCeéralkyl,

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

L denotes a linker selected from among optionally substituted C,-Cjg-alkyl,
Cg-Cm-alkenyl, C6~C]4-a.ry1, -C2~C4—a1kyi~C5—C;4—aryl, -CG-CM-aryE-C;—
Cq4-alkyl, optionally bridged Cs-C z-cycloatkyl and heteroary! which

contains 1 or 2 nitrogen atoms,

n denotes § or 1,

m denotes 1 or 2,

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

R®, R’ which may be identical or different, denote hydrogen or C;-Cs-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,-Cs-
alkyl, -Cy-Cy-alkyl-C3-Cyp-cycloalkyl, Cs-Cig-cycloalkyl, C-Ciy-aryl,
-C-Cy-alkyl-Ce-Ci4-aryl, pyranyl, pyridinyl, pyrimidinyl, Ci-Cq-
alkyloxycarbonyl, Cs-Cy4-arylcarbonyl, C,-C;s-alkylcarbonyl, Ce-Cis-
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C2-C6-alkenyl, C2-C6-alkynyl, C1-C5-alkyloxy, C2-C5-alkenyloxy,

CcE8LalkRyloxy, CI-C6-alkylthio, CI-C6-alkylsulphoxo and 10 C PCT/EP2005/008735

-C6-alkylsulphonyl, L denotes a linker selected from among optionally
substituted C2-Clo-alkyl, C2-C10-alkenyl, C6-C14-aryl,
-C2-C4-alkyl-C6-C14-aryl, -C6-C14-ary#-Cl- C4-alkyl, optionally bridged
C3-C12-cycloalkyl and heteroaryl which 15 contains | or 2 nitrogen atoms,
n denotes 0 or 1, m denotes | or 2, 20 R5 denotes a group selected from

among optiondlfy StfseriRitserrhensh st ppdsripianpioerzirgfkylsulphonyl-

piperazinylcaragnmmg@{iﬁh@xmgoggg}ygu g(-ngi[getomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl, thiomorpholinyl, -NR8R9 and
azacycloheptyl, 25 R6, R7 which maybe identical or different, denote

lydregen Onerd; tadoriiids, anthRinE9, denaleunsubstibgeshrifyogen

substituents at RS, which may be identical or different, either hydrogen or

8 rﬁfﬁ&’%@@e%%%%‘?ﬁ%ﬁiﬁ%%@ﬁ%ﬂbﬁs thercof and an amount of a
Bhisteoation i< dcedpraielaatkyl idibAOoevelaakofi GGl 4ratslve the active
-C1-C4-alk I-C6-C14-§?ﬂ, pyranyl, pyridinyl, pyrimidinyl, C1-C4- .
53%%%8&%%%% BEBEIHINYICRISBAYY ket kit aBehitragatng gepients
2008101 B2 BbiieRIIHE R2V0HA0BI35 -5 arylmethyloxycarbonyl,
C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl-

Preferred storage stable solutions are those containing compounds of formula (D),

wherein
R'to R* R® and R7 are as hereinbefore defined, and

L denotes a linker selected from among optionally substituted Cy-Cyp-alkyl,
Cg-Cm-alkenyi, C(,‘~C14-&I'yl, -Cz—C4»alky1—C6-C|4-aryl, —Ce-CM—aryle;-
Cs-alkyl, optionally bridged C3-Cya-cycloalkyl and heteroaryl which

contains | or 2 nitrogen atoms,

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,
pyrrolidinyl, tropenyl, RS—diketomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl, thiomorpholinyl, -NR®R®
and azacycioheptyl,

and

R®, R? denote unsubstituted nitrogen substituents at R’, which may be identical
or different, which denote hydrogen or a group selected from among
C;-Ce-alkyl, -C-Cy-alkyl-Cs-Cyg-cycloalkyl, C3-Cyo-cycloalkyl, Ce-Ciq-
aryl, -C;-Cy-alkyl-Cg-Cy4-aryl, pyranyl, pyridinyl, pyrimidinyl, C,-Cq-
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and C6-C14-aryl-Ci-C4-alkylsulphonyl, or the tautomers, racemates

WO 2006/018221 gﬁg}/ P2005/008735

enantiomers; diastereomers or optionally the 5 physiologically effe
derivatives or metabolites thereof and an amount of a physiologically
acceptable acid or mixture of acids suffjcient to dissolve the active
substance and act as a stabiliser, optionally together with other
formulating excipients suitable for parenteral administration. 10 Preferred

storage stable gplytions are those containing compaunds of formula (1)
R R B R e

wherein R' to ﬁ n aré’as téfined, a

denotes a linkerdslebiddxfyombamong oplieaatysphstiytt€d C2akjplallpfonyl-

C2-Co-alkenyl, C6-C 4-aryl _-gggc_df kyl-C6-C 4-aryl, -C6-C4-aryl-C1-
C4-alkyl, optio%%l%%%‘g% }C - iza-léﬁ)yc éla%gﬁngr}fd heteroaryl which
contains | or 2 nitrogen atoms, 20 n denotes 1, m denotes | or 2, R5

ey B8 BauntthS faviamBcHitGyem aleresaludsoirs rsentgrs and

%ﬁ@éﬁ%@@éﬂ%@%@@ﬁ%ﬂ?'lﬂX‘pH&@ﬁ{&@ngBﬁr?%%%!}}’é,a%ﬁi addition salts
ggrrolldlnyl,tropenyl, 8-diketomethylpiperazinyl, sulphoxomorpholinyl,

F;Sﬁbﬁﬂylmorpholinyl, thiomorpholinyl, -NR8R9 and azacycloheptyl, and
R8, R9 denote unsubstituted nitrogen substituents at R5, which may be
identical 30 or different, which denote hydrogen or a group selected from
aamangreferred are storage stable solutions containing compounds of formula (),

wherein R’ to R*, R® and R are as hereinbefore defined,
and
L denotes a linker selected from among optionally substituted Cp-Cyp-alkyl,
C,-Cyg-alkenyl, C¢-Cys-aryl, -Cp-Cys-alkyl-Cy-Cg-aryl, -Ce-Ci4-aryl-Cy-
Cs-alkyl, optionally bridged Cs-Cyz-cycloalkyl and heteroaryl which

contains 1 or 2 nitrogen atoms,

n denotes O or 1,

m  denotes | or 2,

R’ denotes a group which is bound to L via a carbon atom, selected from
among R® piperidinyl, RER°-piperazinyl, R¥-pyrrolidinyl, RE-
piperazinylcarbonyl, R¥-tropenyl, R®-morpholinyl and RE-
azacycloheptyl,

and

R¥ R’ denote unsubstituted nitrogen substituents at R’, which may be identical
or different, which denote hydrogen or a group selected from among
C,-Ce-alkyl, -Cj-Cq-alkyl-Cy-Cjg-cycloalkyl, C3-Cip-cycloalkyl, Ce-Cya-
aryl, -C;-Cs-alkyl-Ce-Cya-aryl, pyranyl, pyridinyl, pyrimidinyl, C;-Cs-
alkyloxycarbonyl, Cg-Cia-arylcarbonyl, C,-Cy-alkylcarbonyl, Ce-Cya-
arylmethyloxycarbonyl, Cs-Ci4-arylsulphonyl, C-Cy-alkylsulphonyl-
and Cg-Cq-aryl-Ci-Cy-alkylsulphonyl,
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Ci-C6-alkyl, -C-C4-alkyl-C3-Co-cycloalkyl, C3-Clo-cycioalkyl, C6-C4- aryl,
¥ BUBIRYI-CB6-C14-aryl, pyranyl, pyridinyl, pyrimidinyl, C-C4 WG QDEBI005/008735
1822 1 PCT/EP2005/008735 -6 alkyloxycarbonyl, C6-C4-arylcarbonyl,
C-C4-alkylcarbonyl, C6-Ci4- arylmethyloxycarbonyl,
C6-C14-arylsulphonyl, Ci-C4-aIkyIsquf’70hyI- and
C6-C4-aryl-C1-C4-alkylsulphonyl, optionally in the form of the tautomers,
racemates, enantiomers, diastereomers and 5 mixtures thereof, and
SBHERHE) thE B R AL TG FERY Sise SPTEIIE il HefeRtRASs dirs  eFiegers and
Alboweiared AR syageaiabie SolHHABS SERININIRL SAIMONESMition salts
gﬁ:mu%a (1), wherein R' to R4, R6 and R7 are as hereinbefore defined, 10

6P denotes a linker selected from among optionally substituted
C2-Cio-alkyl, C2-Clo-alkenyl, C6-C,4-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C- C4-alkyl, optionally bridged C3-C12-cycloalkyl and
PeteranRY) WRIEh GORANS 4 QMG PIL 0GR OB rAniR {&ﬂ%%ﬁx%g bifolfhula (),

denotes 1 or 2, R5 denotes a group which is bound to'L via'a carbon
eI dicter aRerR 20 BRnisrgsreieinbefsnialirgRo-piperazinyl,
ggl-pyrrolidinyl, R8- piperazinylcarbonyl, R8-tropenyl, R8-morpholinyl and

R', R* which may be identical or different denote a group selected from among
hydrogen, Me, Et and Pr,
or
R'and R® together form a C;-Cs-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 ,

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

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

R denotes a group selected from among hydrogen, OMe, OH, Mg, Et, Pr,
OEt, NHMe, NH,, F, CL, Br, O-propargyl, O-butynyl, CN, SMe, NMe,
CONHa, ethynyl, propynyl, butyny! and allyl,

and



azacycloheptyl, and R8, R9 denote unsubstituted nitrogen substituents at

R 30RCH f¥dy be identical 25 or different, which denote hydrogeR‘ & 2005/008735
group selected from among Ci-C6-alkyl, -C1-C4-alkyl-C3-C10-cycloalkyl,
C3-C10-cycloalkyl, C6-Ci4- aryl, -C-C4-alkyl-C6-C,4-aryl, pyranyl,

pyridinyl, pyrimidinyl, CI-C4- aIkonxyc"a?rbonyI, C6-C14-arylcarbonyl,
Ci-C4-alkylcarbonyl, C6-C14- arylmethyloxycarbonyl,

C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl- 30 and .
C6-Clzaryl-IPASRISHFHSIFT WS GoEI0E108 D prsbstimishigheny’,
5/00 8 73 5 -DRgiianmiyD $ye1dBem Dhdaefantasers. cacaryates,

enantiomers di?stere mers and mixtures thereof, and optignally the

BRAPRAEOIB dRealRF R e e I BRI A HRATEA S £ ANPBIST S PRy 2nd
pheferedaie SlomngeRiablel s el ioRseaiRIBIO 1 0oRpLMS Ridaaitan salts
3&} wherein L, in, n and R3 to R9 are as hereinbefore defined, and R', R2
5 {&'may be identical or different denote a group selected from among

hydrogen, Me, Et and Pr, 10 or R1 and R2 together form a C2-C4-alkyl

idge, optionally in.the form of the tautomers, racemates, enantiomers, .. :
T RIS 8 A BIRR T B OIS TR BB BB Earome of
aeneplablenabid ddiierisdifore described, the dihydropteridinone being selected
from among the following dihydropteridinones of general formula (I}

10

0 ?Ha
H N 0
R® LN N l
1
/k\ "
N N iil R
R R
Ex. | R R? e R R LR,
X4 &
)9\/CH3 X C!) ©
27 H R /l\ SCH
H,C CH 3

xz\/ CH, ¥
44 H R H ‘
oH,

X~ CHs % ]
55 H R N X )




thereof. 15 Particularly preferred are storage stable solutions containing

compaidndsof formula |, wherein R', R2, in, n and R5 to R8 are A CT/EP2005/008735

hereinbefore defined, and R3 denotes a group selected from among
optionally substituted Ci-Cso-alkyl, 20 C3-C7-cycloalkyl,
C3-C6-heterocycloalkyl and C6-C14-aryl, or R' and R3 or R2 and R3
together denote a saturated or unsaturated C3-C4-alkyl bridge which may
contain 1 to 2 heteroatoms, and 25 R4 denotes a group selected from

among hydrogen, OMe, OH, Me, Et,iPr, QEt, NHWe, NHZ, F,CL, Br,
D-propargyl, O-bwg,;@)dp@ , SMe, NMe2, CONHZi etlynyl, propyhyds,
)ut%nyl nd allyl, and WO 2006/0 1 822 T/IEP2 0%5/00 873 ;/80,1;
Henotes|a finker selected friom ong optienally syibstituted phenyl, |
phenylmethyl, cyclohexyl and branched C1-C6-alkyl, optionally in the form
bf the tautomers, racemates, enantiomers, diastereomers and mixtures
hereof,rfand gptionally the pharmacalogically acceptable acid addjtion
salts 5 thereof. The, im#htjon also relateﬁ%\o a storag§ stable so@ﬁ'on
containing.a dihydropteridinone of O y
3ining @ ginydrop %% [Ho R, X, l
Ko % i i
GH3 0 C‘j
103 | H é X, .
en, § ? é
105 | H e, O
v
X o X, % (5
110 H "~ /l\ é\ @
HSC CHS CHS V)
" :
XN ¥ 0 é
115 | H e é ~X J
@
x4 5
>S\/CHJ % (’)\ ©
133 | H é CH, N]
XS . X
134 H l N (
CH, @
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general formula (I) as hereinbefore described, the dihydropteridinon.e
bévvgestétted from among the following dihydropteridinones of geifgrap2005/008735
formula (1) 100 CH3 HO RsmL~N\Ri NNR3RR3Ex. R'R2

RConn=3RzR3 R |,,,-R5m 1Z CH3 027 HR H3C CH3 \CH3 Co) 44 H

~~/C~ R ~ H CH3 CH3 HC 0 55 H Ral0 2006/018221 PCT/EP2 00
5/008735 -9 X~CH3CH3CS 58HR((11/_\1177 O~v ~CH, CH3

%
)(1\/ CH, )Xs\ CIJ\ (5

234 | H R e Sen CH, A
HET T e,

% ?Hs %

X~ 0 H’?k
240 | W CHty R X, [
e o,

while the abbreviations X, Xz, Xa, 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% r.h., preferably at least 36 moriths 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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X CH3 CH3 102 H R H3CCH3 O~ Rz~ Xy CH3 Cs 103 H CH R O~Xy
H93%E0B'H R O~CH3 ~~JJ CH X314 C 110 H R 0 J H3C CHIICIBI65/008735
PCu7&6 115H CH3 R C\Ya6/ X~/CH3x0C 133HR\CH30 >Z

CH3yy 134 HR/~OUCH a (V) .

For reasons of pH compatibility, as is evident from Figure 1, aqueous infusible or
injectable solutions are preferred 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
2.4.

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-S5-methyl-6-oxo-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 1 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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1822 1 PCT/EP2005/008735 -10 Xs X~,~CH3 O~
M%%ﬁgé@l @%005/008735

H3 3 1J~ H,C~ 240 H XNCH3 R YaH,CN CH, CH
the abbreviations X1, X2, X3, X4 and X5 used in the Table in each case
denote a link to a position in the generg formula listed in the Table
instead of the corresponding groups R', R2, R3, R4 and L-R5. 5
Long-term stability is defined as a shelf-life of at least 12 months at

28680205 %Q%ﬁ%%éﬁ?%ere%bggﬁﬁﬁ%%ﬁg%%&ﬁ% 0RNAR ALige BB

r.n. and 30C770% r.h.. The infu I utions according to
tAb AoV el apt forn apid anidlhersalte afddshiysidtegibatisoécceptable
acid or mixture of acids, may be free from solubilising additives or organic

cosolvents, particularly organic cosolvents. Preferred aqueous infusible or
injeéthlsisrssiaionsoarmbipseriereih M csatbrews daibetives aletivetes,

ggmg@gggsognf@]@ f)is0.1 mg to 10.0 mg, particularly preferably 15
.5to 5 mg, in 1 ml of infusible or injectable solution.

Suitable thickeners are for example dextrans, glycerol and soluble cellulose 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 infusibie 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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Also preferred are aqueous infusible or injectable solutions, wherein one
BEMeeEtdeids used as storage and dilution stabilisers are selecteRf-fiili#005/008735
among hydrochloric acid, acetic acid, hydroxyacetic acid,

methanesulphonic acid, ethanesulphonic acid, 20 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

Meticragier sorare rapsPae dtibHblg, oRyareARdric drierstgsshdrreatri] in the

iafarieoagid altric acicbanshifumans .%_C{Q’ﬂ_f?@,rgg%ﬁ@ﬁ'hé RIRPIMIy from 3.9 10 4.5.
hydrochloric acid, citric acid and acetic acid. WO 2006/018221

PCT/EP2005/008735 -11 For reasons of pH compatibility, as is evident

TriamifigisR 3 agsaams fusibie Kconisripkliesaluions aie-niefestadoie for
wherein the molar ratio of theégysiqlogically acceptable acid or mixture

Glutigasrearde o e iU SRGS BISCiR R RaalsT Sl wipas dprsypplying
qactiowacly relrralbohydrkde SidHnoreanifansuredhabinespid it aiaiie

5 2.4. Preferably the invention also relates to infusible or injectable

WO & B At ARC e O edctitt AR sBrMiiffitre
O A0 R Hen Fane 40t Ghenaln Sl NEIOeh| oric-agith/ kAT OP088 ts of

mo| of active substance. The amounts of 10 hydrochloric acid are

IBrHTRNG P5hnb PRS0 RoC BarRcRd ARy Hhermasaingl It iRvehtite Cantor,

Algen@iatasiainfisible-eriniErakia solations efvi-tHd RisB-ayetapaittrtion or
7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-0xq-2-pteridinyl]Jamino]-3-methoxy-N
doge ﬁﬁ%‘?ﬁ%ﬁh@ﬁf&gﬁ&mﬁ&%ﬁkgﬁﬁ EWARCAPCOMEN A5 2.0 mol

hydrochloric acid per 15 mol of active substance.

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 0f 3.5 10 5.0.

The invention further relates to Iyophilisates, 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 injectabie solution according to

the invention is administered to a patient.
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The infusible or injectable solutions according to the invention may also be
MERfEHCE8224s to contain up to 10 mg/ml of the active substance, &ddft’">008735

to 1 mol hydrochloric acid per mol of active substance, as well as one or
more other physiologically acceptable 20 acid(s), with the proviso that the
total amount of acid is at least 1.25 nﬁo‘l"b‘er 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.

HaweNehtibM A 12b Reatetermined withie thexdiblésangestiblg tolth®ns according
inventjon by simple tests as described, for example in EP 0219734 and .
A e R A Rt
solistions which ConlaighoRtetiramare. Stael Yenmutationistarel dotéa dromeight.
among complexing agents, crystallisation 30 inhibitors, thickeners,

isotonic agents, preservatives, light protecting agents and antioxidants.
QR 2B06H:1:827 LIREld ARA0ASHA08MRLe td thSintabtesemplexistgred in suitable

agents are e.g. genuine and substituted cyclodextrins, EDTA, .albumins
AR TR AR R NGB Rttty
ensRllicatiariiiiees arg ergpdWiRefislluinsecerivbivesimgnafes, 11000 ml,
polaxamer n% | ates. Suitable thickeners are for exampl .

BESHFARS hARrLG S0 R AR DR U TSR Bty e pericutr
eanhaxinm éin yicelhflode aond tie-shlts dhiereofs ascodingsdidrosgeaikyh, c.g. to
%?cl)l'yclgtstﬁséinlgom light or oxygen. Special surface treatment of the primary packaging
(e.g. (stoved) siliconisation of the surfaces of glass containers) to improve the stability
of the infusible or injectable solutions according to the invention is neither necessary

nor harmful. Flexible plastic containers may contain additional protection, e.g. in the

form of aluminium packaging.

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 (fow 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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Suitable isotonic agents are for example NaCl, mannitol, sorbitol, xylitol,
sdechiaseses2lactose, glucose and glycerol, preferably NaCl, manritaler2005/608735
glucose, saccharose and glycerol, particularly preferably NaCl, mannitol

and glucose. 15 Suitable preservatives are for example the esters of
p-hydroxybenzoic acid, benzylalcohel] $erbic acid and benzoic acid.

Suitable light protecting agents are for example derivatives of
p-hydroxybenzoic acid as well as cinnamic acid and the derivatives

titrent!ly ol edhisald éharmioxidatitrssforadkar pletlascoehidadi ebid thlesuch that a

Fal:BPLERLASRIPAIGHBHY PIGIPITPH 818 aduROUR WRIDIe o IniREiab)
soltugti_ons w_hgrlein the osmc% ity of t@‘.g{&?@f@’gﬁ F%Sété?acﬁlg%ém%ﬁr% s
FHoUHe OO OIkE IvtefeialoltaiBR60 - 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
Abesienisentina deesnbsibicesimeeinespiiridnsusit elowidjetsabtetaken to ensure

ﬁ@iyaférE%WB&hthm@mnﬁﬂ%g'H%tﬁgt{Q& ﬁ)%t%eré 8@@5)‘%{ Vgg}ggng%%%)ld’ and

and other formulation aids, an _amount of NaCl or ‘other soténic agent
sERRHHY d5eralbi ebihined wrirereisetoMeBRd hthmiiss ol Wi of

the-byman of apimabhedwerslightvhynalonic A bYRETOBIE saglktion.
WO 2006/018221 PCT/EP2005/008735" -13 Most preferred are aqueous

infusible or injectable solutions which have a pH.in the range from 2.4 to

13 Ripie R dren o3 hdQah Or R Y Riefe %l?iggéﬁ?sﬁsegér?dédﬁn WB: and
infusible or injectable solutions according to the invention are also suitable
¥rto 3.0 mol of physiologically acceptable acid or mixture of acids, preferably

hydrochloric acid, are added per mol of active substance.

Finally, the other formulating excipients are added, particularly isotonic agents,
preferably NaCl, which may optionally also be produced by a neutraiising reaction in
the formulation mixture, before it is adjusted to the desired active substance

concentration with water.

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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5 dilution with standard commercial infusion or injection carrier solutions
HOsHBRRAHG L electrolyte without carbohydrates, such as isotonic RgEFr2005/008735
solution, isotonic glucose solution, Ringer lactate solution and the like
(Red List 2004, Verzeichnis des Bundesverbandes der
Pharmazeutischen Industrie e. V., [D‘lrle‘?:fory of Drug Products of the
Members of the Federal Association of the Pharmaceutical Industry],
Editio Cantor, 10 Aulendorf/Wurtt., main groups 52.1 and 52. .\%)?itg]give
I

(FEEEIFRY SAsREAITATB AT HA8 WthotHEVR] By PRI with the

GheRicRripEapatpiitiesyAlso most preferred are aqueous infusible or
injectable solutions which contain 1.25 to 3.0 mol, preferably 1.5to0 2.4

mol, of hydrochloric acid per mol of active substance, 15 based on 100 ml
of fifusibiecpriniRel bl cebliiotn 0.85t0da2lg Makddpreterbly0® §n t@embrane

0.9 Cl, and have an, osmolality of 260 to. 350 mQOsmol/kg and a pH

6 eha, HHe N TP RIS S AR B e Ghdam order
aneesuspensipagisleicinbiothsragditionohwatebyietdsene of the aqueous
infusible or injectable solutions according to 20 the invention. The

invention also relates to the infusible or injectable solutions according to

thetaiiventid mbds fikeadsrphathodsanticaboontpesitiensivitiragM. J. Groves,
ntiproliferative activity, 25 The.invention further relates euse of the
%WS}B%&%%H\J(@&%%%%?J}}M@ oz},zarpn%ruetsost Se. 220 1@8 . The numgeé of

Ions a e invention Tor preparin
phaichade liicatd omphsitiba:tputheote speefit addisnaaloivedsesable, for
infections, inflammatory.and autoimmune. diseasges. The invention further
B L St A L A1 e P AR g e < 100

disoases, pafactisns | ihflanumdfopyranttab tbinpmure cisbhsesppridgrabh00 mL),
tﬁ | _diseases, in which an effective amount of an infusible or
injectable solution according to the invention is administered to a patient.

The solutions according to the invention have good stability on storage which 1s 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-tetrahydre-5-methyl-6-oxo0-2-pteridinyl Jamino]-3-methoxy-
N-(1-methyl-4-piperidinyl)-benzamide (Example 46 from Table 1).



10

15

20

WO 2006/018221 PCT/EP200 5/008 73 5 - 14 The invention further
rélarf946 e luse of the infusible or injectable solutions according POItAR2005/008735
invention, which corresponds to a dosage range of from 0.1 to 50 mg

active substance /kg body weight, preferably 0.5 to 25 mg active

substance /kg body weight. 5 The infusibte or injectable solutions

according to the invention may be stored in suitable glass containers for
parenteral preparations or in flexible plastic containers, preferably

hOR IBenFRiERRIS tkskgad eproprpbilisteln awith ifirinalinievitarfieserximum
2001 1000 dnhcipreferaRiAQ i8R M FRE CORIBINGIS MAkRS %@k%}?gcmmg

So as to provide particular 10 protection for the infusible or injectable
BIBGIREAHEB iRt Ectee inventomenofs: pritcedenénthons Aght ebove 2.4,
oxygen. Special surface treatment of the primary packaging (e.g. (stoved)
siliconisation of the surfaces of glass containers) to improve the stability
SRRE USRI S phfe SABILBHIGHAHE HeB OIHIRPEBARe invention is neither
necessary nor harmful. Flexible plastic containers may contain additional
rotection, e.g. in the 15 form of aluminium packaging. The infusible or
%ﬁ@c"’t&%ﬁ‘é‘”&%’iﬂﬂ(}?{g Liepieny sohéemindatiitnare suitable for terminal
sterilisation, e.g. with pressurised steam, and can thus be made sterile

ng free from pyrogens in a particularly economical manner and with high
&c%%&i%‘?’é’fﬁ geRcTLiEstRRIcch e shtM AR stResATeSBR! Beinjectable

StlydioneRaicing &0 HaRdAY SN MaY-he RERRERE e aRpdS of
producing aqueous liquid formulations known from the literature. 25 Thus,

the present invention relates to a process for preparing the infusible or
injectable General Example |

active substance 1-10 mg/ml

Organic or inorganic 1.0—-3.0 mol

acid, or acid mi
; id mixture (calculated on the

basis of the active

substance)
isotonic agent e.g. 9 mg/mi or
(e.g. NaCl/mannitol) 50 mg/ml
WFI ad final volume,

e.g. 1.0 ml
pH 3.0-45

In the following Examples the active substance is 4-[[(7R)-8-cyclopentyl-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-6-oxo-2-pteridinylJamino]-3-methoxy-N-{ 1-methyl-4-
piperidinyl}-benzamide (Example 46 from Table 1).



solutions according to the invention, containing 0.1 to 10 mg per millilitre
SfAHE%4O6& substance of formula (). The process is characteriséd i fat- 8733
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"tﬁ% quantity of a 30 physiologically
acceptable acid or mixture of acids which constitutes an excess in
relation to the precise [amount needed] to dissolve the active substance or
thesahe dr hydrates thereof and to preve‘?ﬁ?’éﬁl}@éal instabilities, other
~formulating-excipients are-\WO-2006/018221 RCT/ER2005/008735—15

eptichsulistadded, and ithe preysawdtion lis ndgHEa IR Water (for  10.0000 g

mnlactione). crich that A ranan af ~cAane Lationag.-af fram-0-4-+a-3 raaf
:llj\a\ll:ul |q} \Ju\.lll rTUAT WA TCATT o U OUUT |\J\.¢nt aliul IS"UT 1IMTOTITT U tOU L T

hrdvecklgsistasice! Per millilite Rlinfusible Brdrjebiemfesdidton is oééﬁ{é}f g

i : . . . o Lo
5-When-preparing-the infusible-or-injectable-selutions-care-sheuld-alse-be

J
taeh to ensure that the 8608@&Has the PrsPerties mentioned abo%@ 0000 g

reaardina-nH amounts of.acid—and melalibhvIf a-saltisysed-iis
regatotyg OO U Ao Ao oo HoTAar Ty 1 ar Suit 1S USTuU-itis
¥@hnthgeous to use an acid tk anion ¢fWhich corresponds to th&%afiAc> &
-of.the-salt-or hydrate-of-the-active: SUbstanee—1o-Hhe-activestbstance

hereof4sSoptionally Bﬂspenaed in water, and up4d

£

pHthe salt or hydrate t
3.0-mol-of physiclogicplly-acceptable-acid-er-mixture-of-acids;-preferably

rJ LAY
hyfasoshiokie acid, are ladded298r mol of acasrsabskance. Finally, the 309
otherformulating-excipients-are-added, partictlarly-isotonic-agents 15

preferably NaCl, which may optionally also be produced by a neutralising
%?H}?l% ip the formulation mixture, before: {L,is gdiysted to the desired
active substance concentration with water.

active substance 500 mg active substance 0.5 mg
hydrochlonc acid IN 1.6 mi hydrochloric acid IN 1,705 ul
NaCl 450.0 mg NaCl 9 mg
WFI ad 50 ml WFI ad 1 ml
pH 4.0 pH : 4.8
mOsmol / kg 290 mOsmol / kg 285
Example 6 Example 7

active substance 1 mg active substance 2 mg
hydrochloric acid 1N 3.6125 ul phosphoric acid (85%) 0,440 pl
NaCl 0.009 g NaCl 9mg
WFI ad 1 ml WET ad Iml
pH 4.8 pH 4.0
mOsmol / kg 295 mOsmol / kg 298




The pH of the infusible or injectable solutions according to the invention
CHR B&20! Bdjusted to the pH values specified above with (physiolagicathekos/0os73s
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 25 between 20C and 80C. The solutions according to the
-invention may he 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
dixatixplr€ 30 of acids and dissolved, optiomadlyipiith gentle heating and/or
ddition.of a small_amount of water. This concentrate is then diluted
withvwatstbedore the gther MIN2006101822il P&HARR200 5100[8 7 35 mg
16-formulating excipients are added, and lastly made up to the nominal
wesighewith the remainder o6 thelacid(s) jommateraddter the preparation ding
jon-it i igh-a 0.2 mmembrane_5 or deep
fiRslasthough finally it is terafnglly stérilisednwithl pressurised steam (25 g
order—teremove-any-particles-and/or pytogens which may be.present

Bfhirdof suitable filtration Hethbds ate kNSinddom the prior art (M. J5 ml

Sroves—PRarenteral-T nhnnlnﬂ\l Mand aI._LnIeLpbaLm.ELe« Inc 12 _ed

ITUVOCO, T

m§88) The number of] 10 paﬁmzles is limited to what the regulatipns 4.0
opcuny and-is-economically-viable; for example 6000 particles >10 pm

m/ﬁ%ﬁtlcles > 253 m peBPackage (Havkageok/4@0 mL) or 25 partizdés

10-m-and-3-particles > 25 gm-per-millilitre (package > 100 mL)

Example 10 Example 11
active substance 2mg active substance 2 mg
citric acid 1,104 mg hydrochloric acid 1IN 6.8 ul
NaCl 9mg acetic acid 0.501 mg
WFI ad Iml Na-acetate 0.2260 mg
NaCl 9 mg
WFI ad 1 ml
pH 4.5 pH 4.0
mOsmol / kg 295 mOsmol / kg 305

In the following Examples the active substance is N—[trans-4—{4~(cyclopropylfnethyI)-1—
piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-
methylethyl)-6-0x0-2-pteridinyljamino]-3-methoxy-benzamide (Example 110 from
Table 1),



<788>. 15 The solutions according to the invention have g ?/, 005/00873
;{gg%ﬁgégﬁ%%rage which is not limited either by the number of par%?: eI:splzn PRLETS

the visible and subvisual range, or by significant active substance
breakdown reactions. The solutions acegrding to the invention have
sufficient local compatibility with respect 20 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
il %%%@%rﬁgnd are not to be construed in%ﬁ?‘ﬁ?&@@paeity. 25 Figure 1
shows the dependency of the piof the ready-to-use sotutiorormtiie motar
A PSR of abiBEAB Active bub&EMES PREM S ve|substaEem!
hereds 4-[[(7R)-8- gycldpsintykiédeihyl-5,6, ¥3 8igtrahydro-5-m  (calculated as
ethyl-6-oxo-2-pteri dinyl] arbisg] -3 -methpxy- N-(I base)
-methyl-4-piperidinyl)-benzamide (EXainplé 46, from Table I); 30 W,
: 2%6@018221 PCT/ EPZOB%%%@ 35 -17 Fg\gar%gsons of improved I()éggfl‘g/mi
03}1]3 aéibiiity foranjiv infus{o /injectionjth Wﬁ?um molar ratio of o
acid?s% to active sulbpstance inthe infusible or'i Ja ctable solution accoiding
TO_UTE MVENton 1S TESTITIET 10 a MaximuiTof 371, M order 10 [ensure g, pH
eﬁ}g]ve 2.4. 5 Examples of péu%nteral solu igﬁs for infusion or injectior?"%he
abbreviation WFIdenotes Water For Injections. In the folfowing general
Example | the active substance is one of the

Example 14 Example 15

active substance 500 mg active substance 10 mg
phosphoric acid 85% 157.5mg tartaric acid 4.85 mg
NaCl 2250¢g NaCl 45 mg
WFIad 250.0 mi WFI ad 5ml
pH 32 pH 3.5
Example 16 Example 17

active substance 2 mg/ml active substance 2 mg
acetic acid 0.39 mg citric acid 1.24 mg
NaCl 0.009 ¢ manmnitol S0mg
WFI ad I mi WFT ad I mi
pH 34 pH 3.5

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

A described hereinafter, whereby the substituents of general formulae (Al) to (A9) have
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10 dihydropteridinones of general formula (1) as hereinbefore described.
BEréra®E&rhple | active substance 1-10 mg/ml organic or inorg&RiHEEPQs/008735
3.0 mol acid, or acid mixture (calculated on the basis of the active

substance) isotonic agent e.g. 9 mg/ml or (e.g. NaCl/mannitol) 50 mg/ml

WEFI ad final volume, e.g. 1.0 ml pH 3%0-4.5 Inthe following Examples the

active substance is 4-[[(7R)-8-cyclopentyl-7-ethyl 15
,6,7,8-tetrahydro-5-methyl-6-oxo-2-pteridinyljamino)-3-methoxy-N-(1-met
oY BIAHPS b ASRT Esdenis g s AR HipsgigtiniopT the mvention

20061018221 PETIER2QARM08ERR1-18 Example 2 Example 3 active
substance 2 mg/ml active substance 10.0000 g hydrochloric acid IN 6.8 |

hydrochloric acid IN 36.6735 g NaCl 0.009 giml NaCl 45.0000 g WFI ad |
ALWE] 4934.8265 ¢

Step 1A

A compound of formula (A1) is reacted with a compound of formutla (A2) to yield a
compound of formula (A3) (Diagram 1A). This reaction may be carried out according to
WO 00/43369 or WO 00/43372. Compound (A1) is commercially available, for
exampie from City Chemical LLC, 139 Allings Crossing Road, West Haven, CT,
06516, USA. Compound (AZ) may be prepared by methods known from the literature,
e.g. from (a) F. Effenberger, U. Burkhart, J. Willfahrt Liebigs Ann. Chem. 1986, 314-
333, (b) T. Fukuyama, C.-K. Jow, M. Cheung, Tetrahedron Lett. 1995, 36, 6373-6374,
(c) R. K. Olsen, J. Org. Chem. 1976, 35, 1912-1915, (d) F.E. Dutton, B.H. Byung
Tetrahedron Lert. 1998, 30, 5313-5316 or (e} J. M. Ranajuhi, M. M. Joullie Synth.
Commun. 1996, 26, 1379-1384,

Diagram 1A

S+ R‘g o ;Cé+
N Vo R o Nl\ o
O W e — U

Cl N™ "Cl R® O Ci N~ N

RL_#FO‘.R‘i

(A1) (A2) R?
O

(A3)

In Step 1A, 1 equivalent of the compound (Al) 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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mOsmol / kg 295 mOsmol / kg 300 Example 4 Ex ng
g?t(l)vzeg’osl@ A?%ce 500 mg active substance 0.5 mg hydrochloric ac qg%lp 5005/008735
1.6 ml hydrochloric acid IN 1,705 | NaCl 450.0 mg NaCl 9 mg WFI ad 50
ml WFl ad I ml - - ---------memeeem- pH 4.0pH 4.8 mOsmol / kg 290 mOsmol /
kg 285 Example 6 Example 7 active substance | mg active substance 2
mg hydrochloric acid IN 3.6125 p1 phosphoric acid (85%) 0,440 | NaC1

OAQtht ?Qr%?e'HQOYMF%&%' éfé%% §| 0 1b pb' zg’g%ﬁwa/llegt gf@ﬁg}gll{c@cld of

295 mOsmol / kg 298 WO 2 6/0182 1 PCT/EP2005/008735 19
Esampie 8 D xhispied iaciversubs tsrvento0hey amplgerevibaeatieall pdpeduran,

AREHL PAREL Qe IRUAHLGAEH ke 1098EXHRSREsS DA hER e is heated

to a temperature of 18°C to 30 °C, preferably about 22°C, with stirring and then stirred
for a further 10 to 24 hours, preferably about 12 hours. Then the diluent is distilled off,
the residue is combined with water and the mixture is extracted two to three times with
an organic solvent, for example, diethyl ether or ethyl acetate, preferably ethyl acetate.
The combined organic extracts are dried and the solvent is distilled off. The residue

{compound A3) may be used in Step 2 without any prior purification.

Step 2A
The compound (A3) obtained in Step 1A is reduced at the nitro group and cyclised to
form the compound of formula (A4) (Dragram 2A).

Diagram 2A

N
¢
\:IJ O/
9

¢
A

Cl N N Reduction N R
| 2
O R
R-;#\”/ \R‘t 3
Ra & (A4)
(A3)

In Step 2A 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 unti! 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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WFI ad 50 ml WFl ad 5 ml pH 4.4 pH 4.0 mOsmol / kg 305 mOsmol / kg
6820855 Hre 10 Example | 1 active substance 2 mg active substBEEEE2005/008735
mg citric acid 1,104 mg hydrochloric acid IN 6.8 | NaCl 9 mg acetic acid
0.501 mg WFI ad 1 ml Na-acetate 0.2260 mg NaC1 9 mg WFI ad I ml

pH 4.5 pH 4.0 mOsmol / kg 295 mOs#ial / kg 305 In the following

Examples the active substance is N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyllecyclohexyl]-4-[[(7R)-7-ethyl-5,6,7, 8-tetrahydro-5-methyl-8-(1-
PRaSRIHSH B RSP BrirAdIRY ISRt armmoBan sAhiE i Rarmdied by
dkOfranyrdahie dy T M ZQNMA dr8iged & Bfe TAERA0a(R087 3R 2Q of the
Example 12 Example 13 active substance * 2 mg/ml* active substance 2
%ﬁ?ﬁrg% HBr (calculated as *3 HCI (calculated as base) base)

Step 3A
The compound (A4) obtained in Step 2A may be reacted by electrophilic substitution

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

Diagram 3A

H I
N N @] N N 0O
L O L
~ - R
cu)\N N e CE/LN N

R’ 2°

(Ad) (A5)

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 I 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 (AS5)) 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 (AS5) 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



NaCl 9 mg/ml NaCl 9 mg/ml WFI ad 1.0 ml WFl ad 1.0 ml pH 3.5 pH 3.4
&gﬁ%ﬂof%ﬁlxample 15 active substance 500 mg active substanc‘géir@mw 008733
mg phosphoric acid 85% 157.5 mg tartaric acid 4.85 mg NaC1 2.250 g
NaCl 45 mg WFI ad 250.0 ml WFI ad gdrrjl pH 3.2 pH 3.5 Example 16
Example 17 active substance 2 mg/ml-active substance 2 mg acetic acid
0.39 mg citric acid 1.24 mg NaCl 0.009 g mannitol 50 mg WFI ad | ml

El ad | ml 4 pH 3.5 ,The,compou ccording, t inventi
\r%azy’%%%%%ggé% k%/%ﬁ(g {nsé o] geo ‘Sgyonct'r?é%g é %eqsgﬁbgash r%%‘éﬁ}?a egr?)ouyl
whéireb{/tbre. StilastiRntSH b geiétadbfdrilde dide (A MY YO T2Q0GHY ron
1,822.1 PCIT/ER200 8735 -21 the above meanings. This method is to
b{(i:‘e%'n1 edr?/s’té%dzggé%r?ﬁél?l?é,tration of the invention without limiting it to the
content thereof. Process A 5 Step IA

Diagram 4A

i
e
HIR1
oI N N Mg
. Rg

(A5)  n
R j
o” “or
i
LN
. ?if R?
R3
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A compound of formula (Al) is reacted with a compound of formula (A2) to
VWERPCYFBbund of formula (A3) (Diagram IA). This reaction mayPB&EP2005/008735
carried out according to WO 00/43369 or WO 00/43372. Compound (Al)

is commercially available, for example from City Chemical LLC, 139

Allings Crossing Road, West Haven, T4, 10 06516, USA. Compound (A2)

may be prepared by methods known from the literature, e.g. from (a) F.
Effenberger, U. Burkhart, J. Willfahrt Liebigs Ann. Chem. 1986, 314- 333,

(B EXEmRls arentd: héw! preymemp ithe saamand 6451 99b! 453 equivalents,

©313raBIHAbA0) Redbi QARAE of @Qe&bﬁéﬂn@%ﬂ% I 1 ReARESV Y - E solvent
Dutton, B.H. Byung, Tetrahedron Lett. 1998, 30, 5313-5316 or (e) J. M.

RLIAHAR RIERASIRUNRD Syithes B rammRis Stboe s, dimetdimmamide,

HagramaA@Qidd; Bhiknd, N ShetiDip A RIRMRAGIN GhBER de! N NoRne,
RII,[O, "R (QI) (@2) O (A3) 20 In Step 1A, 1 equivalent of the com oound
PER RS IS LatAIEREs] Sretdiotshy BrefcaeRivdIBARS of 449uge20°C, preferably

pteterably potassivncarhen@tepRARIINGY Ry erpgam LArBPRaddddition of org.
solvents or mixtures of solvents, e.g, diethyl ether/methanol, ethy! 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 to 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 (A5) 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 semiconcentraied hydrochloric acid, for exampie in a solvent to
an acid ratio of 3:1. Then the mixture is refluxed for 1 - 48 h, for exampie 12 h, and the

precipitate formed is isolated. If desired the product (A9) is purified by crystallisation.



sodium carbonate, sodium hydrogen carbonate or calcium carbonate,
%%@Q%QWZ%eferably potassium carbonate, are stirred in a diluerfiC T/EP2005/008735
optionally mixed with water, for 25 example acetone, tetrahydrofuran,
diethyl ether, cyclohexane, petroleum ether or dioxane, preferably
cyclohexane or diethyl ether. WO 2 006/01 8 2 2 1 PCT/EP2 00 5/00 8 7
35 22 Atatemperature of 0 to 15 C, preferably 5 to 10 C, 1 equivalent
an mino acid of formula (A2) dissolved in an organic solvent, for
%ﬁr%e acetone, tetrahydrofuran, diethyl ether, cyclohexane or dioxane,
is added dropwise. The reaction mixture is heated to a temperature of
18C to 30 C, preferably about 22C, with stirring and then stirred 5 for a
further Dtrtwad4 Srours, preferably about 12 hours. Then the diluent is
distilled off, the residue is combined with water and the mixture is
extracted two to three times with an organic solvent, for example, diethyl
ether or ethyl acetate, preferably ethyl acetate. The combined organic
extracts are dried an the solvent is distilled off. The residue (compound
A3) may be used in ep 2 |thout any prior purification. 10 Step 2A T&e O

compoun Ine Step IA is reduced at the nitro grd¢ip

cyclised to m e co Rﬁd of formula (A4) (Diagram 2A 159i gra

2A 0 |tH‘N + NH-L-R5 HN N N R?
(A10) :

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, dimethyiacetamide,
preferably dichloromethane or dimethylformamide. After the addition of I 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 hereinafier.
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N CINR3 Reduction CI~N R, | Rz RI Rz p C"R, (A4) R3 (A3) In Step 2A
I'eqGRPA(BIESF the nitro compound (A3) is dissolved in an acid, préleF4BIg005/008735
glacial acetic acid, formic acid or aqueous hydrochloric acid, preferably

glacial acetic 20 acid, and heated to 50 to 70 C, preferably about 60 C.

Then a reducing agent, for example"z%?c’, tin or iron, preferably iron

powder, is added until the exothermic reaction has ended and the mixture

% to 2 hours, preferably 0.5 hours, at 100 to 125 C,

8997 C. After cooling to ambient temperature the iron

is stirred for
F&P@F&BR}’&?
salt is filtered off and the solvent is distilled off. The residue is taken up in

lyent or 25 mixt f solvents, f le ethyl acetate or, :
O SR S s S e

tiberpshilr@igh kieselguhr for example. The organic WO 2006/018221
PCT/EP2005/008735 -23 phase is dried and evaporated down. The
residue (compound (A4)) may be purified by Fhromatography or by

crystallisation or used as the crude product iNnStep@BA of the synthesis. 5
Step 3A The compound (A4) obtain in S ep 2A may be reacted by
electrophilic substitution accordin Di m to form the compound

of formula (A5). Diagram 3A H N hs

Z1

is prepared as described hereinafier.

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 phase is extracted with dichloromethane. The combined organic phases are
washed with 10% sodium hydrogen carbonate solution, dried over Na;SO4 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-S-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;SO4. During evaporation the product
crystallises out.

Yield: 48.0 g of a compound Z1b (yellow crystals)
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NONO RLR1 CINR3RzCINNRz R3 10 (A4) (A5) In Step 3A |

e\afﬁ%%/m%ﬁhe amide of formula (A4) is dissolved in an organic dGilihg005/008735

for example dimethylformamide or dimethylacetamide, preferably
dimethylacetamide, and cooled to abayy -5 to 5 C, preferably 0C. 15 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

xture is, stirred for 0,1.= 3 hours, prefer about | hour, at about Q to
A D e A R A A B i et
faftHer425shpims abthisternpddatubatadange, Thdadactomomdtturaispouted C.

to ice water .and the precipitate is isolated. residue oun
e e e R RS 8 T e e Baren
crsdtddissationevrsecddoive. hidecprbaustsiniSten 4/4tof tnd simthasigte, suction

1381‘6%\ &;l]-(lf? ?hgrl'{m tlo%/r%fr%rc]le (Egrep O%quléﬁ‘%v) béﬁ'ﬁ?%’c%@a?et. %’%fgaﬁgr@washed
the compound o ormu a?}l\ t) iagram AN maf// be carried out
aeitbdiidptanthe me taddsatiry trtarigazid phake twwdrifrd nveh & HtSfaturdidrodrihrough

e R S S P A e
20886102P §220f PETHERROUSY0(BFBErdcrystals)

32.1 g of the compound Zlc 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 fiitered 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 diethy! 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

Ci

22



10

IS5

20

25

30

4.2 A from e.g. (a) Banks J Am. Chem. Soc. 1944, 66,113 1, (b) Ghosh

amd Body1k2indian Chem. Soc. 1981, 58, 512-513 or (c) N. P. Redglyradoos/008735
M. Tanaka Tetrahedron Lett. 1997, 38, 4807-4810. 5 Dram 4A NHZ R4

(A6)10 NOOOHR CINNRHN NXN3Rz RBRZR40R (A5)

NH2 R4 '(r). (A9) (A7) O OH O ORN®® R HNN!Rz 4 R3 (A8) 0 OR'

WO 2006/0 1 822 1 PCT/EP2005/008735 -25

is prepared as described below.

A solution of 128.2 g (0.83 mol) D-alanine ethylester x HC] and 71.5 2 (0.85 mol)
cyclopentanone in 1500 mL dichloromethane is combined with 70.1 (0.85 mol) sodium
acetate and 265.6 g (1.25 mol) sodium triacetoxyborohydride. The reaction mixture is
stirred for 12 h and then poured into 1.5 L of a 10% sodium hydrogen carbonate
solution. The aqueous phase is extracted with dichloromethane. The combined organic
phases are dried over Na,SO, and evaporated downn.

Yield: 143.4 g of a compound Z2a (colourless oil)

66.0 g of the compound Z2a are placed in 500 mL water and combined with 85.0 g
(0.44 mol) 2,4-dichloro-5-nitropyrimidine in 500 mL diethy! ether. At ~5°C 100 mL
10% potassium hydrogen carbonate solution are added dropwise and the reaction
mixture is stirred for 48 h at ambient temperature. The aqueous phase is extracted with
diethy! ether, the combined organic phases are dried over Na;SO, 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 I h at 60°C, then suction filtered hot through celluiose and
evaporated down. The brown solid is stirred with 700 mL water and suction filtered.

Yield: 53.3 g of a compound Z2¢ (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-chiorobenzoic acid are

suspended in 25 mL ethanol and 60 ml. water,; combined with 3 mL conc. hydrochloric
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For example in variant 4.1 A, | equivalent of the compound (A5) and Ito 3
equivaieniss2 preferably about 2 equivalents of the compound (A6) maybez005/608735
heated without a solvent or with an organic solvent such as for example
sulpholane, dimethylformamide, dimethylacetamide, toluene,
N-methylpyrrolidone, dimethylsulphoxidé) or dioxane, 5 preferably
sulpholane over 0.1 to 4 hours, preferably 1 hour, at 100 to 220C,

preferably at about 160 C. After cooling the product (A9) is crystallised by
thesidddidiorilokodgosbhventbegrrasivitrasiofreetl entsydigg dietiylon filtered and

ew%%ﬁ%]g%%ﬁ;h 4}%)3%% = gﬂ(%gﬁlg&eervchloride, or diethyl ether,

prefer ether/methano , or purified by chromatography. 10

For gxamplep.vasiaph d.d 2o | eaivrlent gt compound (AS) and ito 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: 3836 -hydioehleric apidangiaranmicebol ush s _@éh@@,%spﬁ%ém%,gfs 1,133,

butanol, preferably ethanol, with stirring. 15 The precipitated product (A9)
i fitelé8.df anld bptibhalf) waShés Wi watemdiéd trid ofg)sealis te

asuitahlgorg. solvent. For example in variant 4.3 A, 1 equivalent of the
compound (A5) and | to 3 equivalents 20 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-(dipheny|phosPhino)-l,1'-
binaphthyl and a palladium catalyst, for example

tris(dibenzylideneacetone)- dipalladium(0) apea , TOF Ca)mple
caesium carbonate, and refluxed for 1-24 It, |preferably 17 h. The reaction
mixture is purified on silica gel for exampl t N

PR

Z3

is prepared as described below.

54.0 g (0.52 mol} D-2-aminobutyric acid are suspended in 540 ml methanol and 132 g
(1.1 mol) thiony! chloride are slowly added while cooling with ice. The mixture is
refluxed for 1.5 h and then evaporated down. The oil remainming 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 MgSOy4 and evaporated down.
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25 product (A8) is isolated from the solution or obtained by suitable

cMsPaliEatisAl The product (A8) is dissolved in a suitable solvent, for/Er2005/008735
example dioxane, and mixed with acid, for example semiconcentrated
hydrochloric acid, for example in a solvent to an acid ratio of 3:1. Then

the mixture is refluxed for 1 - 48 h, for &kample 12 It, and the 30

precipitate formed is isolated. If desired the product (A9) is purified by
crystallisation. WO 2006/0 1 822 1 PCT/EP2005/008735 -26- Step 5A
Diktftaht 82 o R ORPOURINZRN] fbtyellew 48 HN N fd RZ R4\ 43

(A1(r)) R4d\ 3 (All) 0 OH 0 IH For example, 1 equivalent of the

compound (A9) is dissolved with 1 equivalent of an activating reagent, for

ERdhiné hesempmad i RN A Me (dhmahy hresiinm ¢etbaflatrotzoratpended
R BIYmandahassdusxampis ahqut i%?&%@éﬁ%?rh%.o )£(023 mol 2.4-

diisopropylethylamine (DIPEA) in"an organic diluent, for exa

dichisrormanramerinddingjardilrad; eiatensyddimdmide further 5.0 g of 2,4-
tnRiyurRlidensadimatbylacotanyds. &I%@ﬁ'&ﬂk%q:%%“ﬁt %"ie(%&ion

dimethylformamide. After the addition of | equivalent of the amine

A RS EE SHanRktipe 48 whraligorD i 08 4ootylmesterabid 96und wogrand
ae2Rfadoud Pllks ThexprRduckatiomula (o) s pbIRInG L far S¥AMPI8 DY are

washed with water, dried over MgSQ4 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 b 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 ié 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 ethano! 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/diethy! ether and the precipitate formed is suction

filtered.
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15 crystallisation or chromatographic purification. The compounds of
g¥RerPfoilia (1) may be synthesised analogously to the followingf~*/EF2005/008735
synthesis examples. These Examples should, however, only be regarded
as an illustration of the procedures accgording to the invention without
restricting the invention 20 to their su’b}éc’t matter. The preparation of
some intermediate compounds used to synthesise the Examples will also
BE. S r'be%hereinafter. WO 00%/0_1822 1 PCT/EP2005/00873 5 -27-
Brabs 1

AHRBRAI o LSO S 8k %he compounds Ex. 94 and
Ex. 95 first of all an intermediate compound ZIN O NHNINN OOHD5

1 d ibed hereipafter. : .48 D-alanine,
R R e A A5 TR0 Oy e ones it drd Bhsbe hEass
rabneiohtar@methane 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 %
N O
NT T
/(I
HN N N
o)

~

Z4
is prepared as described below.

25.0 g (0.19 mol) ethyl 1-aminocyclopropane-1-carboxylate x HCl and 16.8 g (0.20
mot) 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 triacetox yborohydride. 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
dichioromethane. The combined organic phases are dried over Na;SOy4 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 NapSO4 and evaporated down.

Yield: 53.8 g of a compound Z4b (brown oil)
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agueous phase is extracted with dichloromethane. The combined organic
phasessang:kd washed with 10% sodium hydrogen carbonate solutiefizrao05/008735
dried over Na2S0O4 and evaporated down. Yield: 72.5 g of a compound ZI

a (clear liquid) 72.5 g of the compound Zia are placed in 500 mL water

and 76.6 g (0.39 mol) 2,4 20 dichloro-3itropyrimidine in 500 mL diethyl

ether are added. At a temperature of-5C 100 mL 10% potassium

hydrogen carbonate solution are added dropwise. The mixture is stirred

f20. 8 hefttsCanpgomdddbther dizsbladdeimbiniieppelatucetid Beidrganics0°C

se is. separated off and dri ver Na2S04. During evaporation the
glrgodgc%crygsf"a‘?l|se%r 8l aéjg E"Tld‘; R RR 86%5’81]%’ PGSO 0°C- The
mM)WE@WG%Bﬁ&O%Wﬂ&EE@ 1288 Qg @fotireind evaporated
é%mg drzs'lbdﬁé‘%sdés oIveg Pﬂ 350 mL % % cetic acid 8and heﬁéed to

Elars §iron pow er-?%Fe T WIStey (AR &R seralive pisaipitate is
a6 Tied réhetfdmratxturedsegtinidd ddmthmﬁmm&aﬂ Mrlmemrgamc phase
f|t re cellulose a 0 her rr d
in %la?%r a%dw %wéceéa?ea%%%g%%ngg?’%eé L thgaf (hrf% i % §‘t
Mv@shedﬁﬂhmwacetate The filtrate is Washed with dllute ammonia

Cl) ter anlc ied over Na2S04, filtered through
acg\%:?eg r?ar%Séﬂ“ evapoﬁeq{ A St?\/F' re light grey solid is obtained.

Y|eId 29 5gofa compound Zlc (Ilght grey crystals) 10 32.1 g of the
L dimeth jl cetami d.co
L%)dgbg cr)r%(‘)ﬁ)()s meth cs)id)f%l([::r1L A(t @gr%g? &ﬁ% Odlf){é B u%nm f e100
mb @mmﬁhbdacetamﬁe and at -5°C 1.5 g (0.04 mol) sodium hydride as a 60%
dispersion in mineral oil are added batchwise. Afier 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. hydrochloric
acid and refluxed for 20 h. A further 0.5 g 4—amin0-3—methoxybenzoic”acici 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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batchwise as a 60% dispersion in mineral oil. After 2 h the reaction
MiRtEfesfs! pired onto 800 mL ice water. The precipitate formed & T/EP2005/008735
suction filtered and washed with petroleum ether. 15 Yield: 33.0 g of a
compound ZId (beige crystals) 4.0 g of the compound ZIld and 2.3 g (15
mmol) of 4-amino-3-methylbenzoic aciftare 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
20 washed with water, ethanol and diethyl ether.| Yield: 2.9 g of a
compound ZI (colourless crystals) To s esisathe pounds Ex. 188
25N O HN NN CI
is prepared as

O OH Z2 WO 2006/018221 PCT/EP2005/008735 -
described below. A solution of 128;Z g (083 moND-alanine ethylester x
HCl and 71.5 g (0.85 mol) 8yclop ntanone in 1500 mL dichloromethane
is combined with 70.1 (0.85 el 'sodium 5 acetate and 265.6 g (1.25 moll
sodium triacetoxyborohydride. [i

is prepared as described below.

A mixture of 73.4 mL (0.5 mol) ethyl 2-bromoisobutyrate, 87.1 mL (0.75 mol) 3-
methyl-1-butylamine, 82.5 g (0.6 mol) 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
off and the filtrate is evaporated down.

Yield: 97.0 g of a 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 MgSQy and evaporated down.

Yield: 102.7 g of a compound Z5b (brown otl)

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 MgSQs, evaporated down and
purified by column chromatography (eluvant: ethyl acetate/cyclohexane 1:1).
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stirred for 12 h and then poured into 1.5 L of a 10% sodium hydrogen
cfbgifatel 8gdlution. The aqueous phase is extracted with PCT/EP2005/068735
dichloromethane. The combined organic phases are dried over Na2S0O4
and evaporated down. Yield: 143.4 g of a compound Z2a (colourless oil)

10 66.0 g of the compound Z2a are pided in 500 mL water and combined
with 85.0 g (0.44 mot) 2,4-dichloro-5-nitropyrimidine in 500 mL diethyl '
ether. At -5C 100 mL 10% potassium hydrogen carbonate solution are
adeEl bibpwisecampenaddaetisalaniasssrisstitirled for 48 h at ambient
temperature. The aqueous phase is extracted with 15 diethyl ether, the
combined organic phases are dried over Na2S0O4 and evaporated down.

THE R khesepaBIRtRs & actetispaliyphiroldunt ativestbiidostrstitis indredile

AT e L

pomdRs araihdtier bamhwids, whild meethaberaaing isbdetarg 20ddTing the
M i sitivedeion bl ABknthempician ftered.helireuah.ce 'é%gﬁa%atea

and evaporated down. The brown solid is stirred with 700 mL water an
So¥tAMIIBdinsdatithosatey dha povipbatsdamefighuptionfilteyedany msshed
2318 geabibgcempound Z2c are dissolved in 300 mL dimethylacetamide

and combined with 13 mLéO.Zl mol) methyl iodide. At -5C 5.0 g (0.21
mishdsdefiunt v armecr ZadéerkaEkwiseyagishy 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
ﬂé&e%gyd@d 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

compound Z6

Z6

is prepared as described below.
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4.0 g of the compound Z2d and 2.8 g (16 mmol) of
ﬁ%ﬂ%’%%morobenzmc acid are suspended in 25 mL ethanol and 667 2005/008735
mL water, combined with 3 mL conc. hydrochloric WO 2 006/0 1 822 1
PCT/EP2 00510087 35 - 30 acid ar}é% refluxed for 43 h. The precipitate
formed on cooling is suction filtered and” washed with water, ethanol and
dlethyl ether. Yield: 0.9 g of a compound Z2 (colourless crystals) 5 In

the compounds EX. 1, ..
{8 P R L R 331 Pl 158G i of 5 Vs peid and
fms@‘tit ad;lrﬂlismeﬂemnledﬁtg (O(ﬁm mﬂmdoza;hl\h(ﬁﬂ/é frlL] HN NN, CDh’eZéhclﬁn
areda d below, 54.0 moI D2am but
RS Bt R eoTar i Y38 AP Rt e moe
a"rhrste\iwy)aﬂxdmd witihedéetblih gthwﬂmmdethﬂoemmtt@ngamﬂphm fo ldﬂuﬁi lover
% orat?ed%own The oil remaining is combined with 540 15 mL
fygfrrlne? ther and the colourless crystals obtained are suction
ﬂi’tmiédé W@da&ﬁ@uﬁ@b&np@m #ib (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

ARtALE %ﬂ'lanol are combined successively with 65.0 mL (0.8% mol) thionyl chloride
and 76.0 g of the compound Z6a in 50 mL methanol while cooling with ice. The
mixture is stirred for I h at 0°C and 2 h at ambient temperature and then the methanol
and remaining thionyl chloride are eliminated in vacuo at 0°C.

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

30.0 mL (0.17 mol) triflucromethanesulphonic 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 MgSOy
and evaporated dows.

Yield: 42.0 g of a compound Z6c (bright yellow o1l}

42.0 g of the compound Z6¢ 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 cocling 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 MgSQy and evaporated down. The residue remaining is purified
by distillation (95-100°C, 1%10" mbar).

Yield: 14.0 of a compound Z6d (colourless 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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20 150.0 g (0.71 mol) sodium triacetoxyborohydride at OC the mixture is
NikteB0fd1822h at ambient temperature and then 500 mL 20% sodiB€i/EP2005/008735
hydrogen carbonate solution are added. The aqueous phase is extracted
with dichloromethane. The combined organic phases are washed with
water, dried over MgSO4 and evapora®ed down. WO 2006/0 1 822 1
PCT/EP2 005/008 73 5 -31 Yield: 85.8 g of a compound Z3b (light yellow

ail) 40.0 g of the compound Z3b and 30.0 g (0.22 mol) potassium
dUigsHarddhs Slspisriastenarasd Anvacdiahedduainirkensiing Hthridecthyl

coBRinashwiti ke a0 23-malk 2 M iGN S IO BYEMIAIRS) I 200 Mo rated

acetone. After 12 It a further 5.0 g of 2,4- dichloro-5-nitropyrimidine are
4888 and the mixture is stirred for 3 h. The reaction mixture is

wanpr:amﬁgdmmgﬁ,lﬁgamqgg)% &quyl acetate and 600 mL water and
the aqueous phase is extracted with ethyl acetate. The combined organic

phases are washed with water, dried over MgSO4 and evaporated down.

30.0ield: (66 Serpbens UHP Al £SR-ERraven O 1 006 Afhe carpanad: 6o°C 10
ég&/are dissalved in 650 mL glacial acetic acid and at 70C 20 g iron

8P RV A5a A BRGNS IS Rl & termps R FeferTip et tP0ES” th o pegixture
Is Sthrall 100Gangihen fHierd hatithsauahkiasel hehBeaeRated down,

igxturec{s evaporated 15 down, taken up in methanol/dichloromethane,

ST IR X TRt & R ARIEBY Soxhlet extraction with ethyl acetate.
Thedd\epbisdemoyathamd thgsesidyestaistired with methanol. Yield:

0.0 g ofaco und Z3d (light brown crystals) 20 25.0 g of the
gt?rﬁ%gﬁa?é‘? K8 ST 1455 SRR R BB 250
batchwise at -20°C to a mixture of 4.5 g of the compound Z6f and 1.0 mL (16 mmol)
methyl 10dide 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-amine-3-
methoxybenzoate in 30 mL toluene is combined with 0.4 g (0.6 mmol) of 2,2 -bis-
(diphenylphosphino)-1,1 -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 Z6h (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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dimethylacetamide and at -10C 3.8 g (0.95 mol) sodium hydride are 2005/008
addéd’a8 ¥ 8d% dispersion in mineral oil. The mixture is stirred for2gEr 20051008735

min, at 0C, then 30 min. at ambient temperature and finally ice is added.
The reaction mixture is evaporated d(_)\g/gfl_and combined with 300 mL
water. The precipitate formed is suction filtered and washed 25 with
petroleum ether. Yield: 23.0 g of a compound Z3e (colourless solid) 6.0 g

f the compound Z3e and 5.1 %f.ém og f.4-aming-3-met enzoi
a7 s TR T g o e o e i an
ufemicdine c3MnydidEtiloric 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. WO 2006/018221
PCT/EP20051008735 - 32 Yield: 6.3 g of a compounF Z3 (light beige

crystals) In order to synthesise the compound Ex. 81,82, 93,137 first of
all an intermediate compound Z4 N O N Z4
)I\ ~
' N N

HN
/0? A
0~ “OH
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,SQy and evaporated down.

Yield: 51.0 g of a compound Z7a (yellow 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; SO, and evaporated down.

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

18.6 g of the compound Z7b are dissolved in 200 mL glacia! 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
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is prepared as described below. 10 25.0 g (0.19 mol) ethyl

lsamioesyalepropane-l-carboxylate x HCl and 16.8 g (0.20 mol)  per/eracosaos3s
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 15 dichloromethane. The
chenhinatboGasiedrhasgs astisiied Orerdalb@dandley@posaietadomiand

Yield: 34.5.g of a compound Z4a (colgurless oil) 42.5 g (0.22 mol)
T R B G TROD e QR G O HERBR 560 and
matureiel 34:brg Dlicheschrapotistadisch B350 tHibkiwataheAt -5C 80 mL

o ssilm hydroge rbonate solution are added and the mixture
?g%sﬁflgfgé()i%gfnﬁﬁﬁ% o%n%&@?%%%?&ﬁff&s sé agueous phase is
extracted with diethyl ether. The combined organic phases are dried over

S04 and evaporated do Yield: 53.8 g of a campound Z4b (brown
R B PR o bt coms e byl B i s lved 200 m
dombyiadeZivn ¢ erdiss ol ¥¥d dnridbiedlwgiadial aceticmdidadidmatibdEde as a 60%
9.1 g.of iron powder. added. batchwise,. while the t erature rises to
e B R R o e B b e red
osluHgerahdceveporaida evipitaihdorasidue ds@idnaiiied:frand watartaddvith
a%@%lg‘g[%tgﬁgeand the yellow precipitate is 5 suction filtered. The filtrate is

ed wit

With dilute ammonia and water, the organic phase is dried over
Na2S04. Sugch Evaporpted doWh(bafterdhetadilition of diethyl ether the

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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product crystallises out. Yield: 4.0 g of a compound Z4c (yellow crystals)

197 Bg/ofttra compound Z4c and 2.6 mL (0.04 mol) methyl iodideP&ii@EP2005/008735
dissolved in 100 mL dimethylacetamide and at -5C 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 pouredd®nto ice water and the precipitate

formed is suction filtered. Yield: 7.5 g of a compound Z4d (light brown

crystals) 15 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. hydrochloric acid and refluxed for 20

h. A further 0.5 g 4-amjno-3-methoxybenzoic acid is added and the |
mixture is refluxed for 48 h. Fhe precipitate formed on cooling is suctign c
filtered 20 andiwashéd with' water, ethanol and diethyl ether. Yield} 2.

of a compouﬁﬁ\i4 olourless crystals) In order to synthesise theﬁ /J\i
75361, 202, 211, 215 and 212 first Bfallall

] Z5 25 WO 2 006/0 1 8 2 2 1 PCHE 008735

28

Z10

Synthesis of the amine components L-R3

The following amines are obtained as follows.

1.1-dimethyl-2-dimethylamino-1-vl-ethylamine and 1,I-dimethv]-2-piperidin-1-vi-

ethylamine
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Z5 is prepared as described below. 5 A mixture of 73.4 mL (0.5 mol) ethyl
2AMsrépiotsabiityrate, 87.1 mL (0.75 mol) 3- methyl-I-butylamine, 82:50rr2005/008735
(0.6 mol) 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

off and the filtrate is evaporated down.410 Yield: 97.0 g of a 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
Obcermnnetisite 98:pacdfatverdom pothed dbaimB7&arha@setans. Jteetz et al.

D@?z%é%ﬂy?‘%%&%% ?V%' é%'g k4 \k}"“v“tﬁi g% ]Fi«a?er?ttu{eT;g}eﬁtegr(gn 1970,

and evaporated dow he’resi dlss’o diné cetate is “Was
\&ﬁhime}?dﬁcumd@rgdﬁ@pﬂasmi MG bares. Mg@@&'hml. SoapbPated?, 2978.
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 60C 20
Piherpptinenapoverirare mal deetl fied mdsecrAfen thet aldsitibndhastendesle
e Mg iggflyxed 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 tarough Keselghr-srigd over MgSO4, evaporated down and

purified by column chromatography (eluant: ethyl acetate/cyclohexane
1:1). WO 2006/018221 PCT/EP2005/008735 -35 Yield: 1.9 g of a
compound Z5c (colourless cry\stals)

Hz“{ /N
—=N O
\_/

8.7 mL. morpholine and 9.3 mL 2-nitropropane are taken, and cooled with ice, 7.5 mL
formaidehyde (37%) and 4 mL of a 0.5 mol/I. 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 agueous phase is extracted 3x with ether.
The combined org. phase is dried over NaSQ, and combined with HC! in dioxane (4
mol/l), 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-ethyiamine.

The following amines are prepared analogously to this method.

1,1-dimethvi-N-methvipiperazin- I -vl-ethyvlamine




10

1.9 g of thecompound Z5c are dissolved in 32 mL dimethylacetamide and
wWhiteteeBlfdgtwith ice combined with 0.3 g (7 mmol) of sodium hydifdé=B&05/008735
a 60% dispersion 5 in mineral oil. After 10 min. 0.5 mL (7 mmol) of methyl
iodide are added and the mixture is stirred for 3 h at ambient temperature.
The reaction mixture is evaporated doff and combined with water. The
precipitate formed is suction filtered and washed with petroleum ether.
Yleld 1.6 g of a compound ZSd (colaurless crystals) 10 14.0 g of the

Hpotag- gl ABRAE-amino-3-methoxybenzoic acid are
suspended in 200 mL d|oxane 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. 15 Yield: 13.9f:bf a6ompo 5 (colourless crystals) In order to
synthesise the compounds B, 194, 229 and 89 first of all an
intermediate compound Z6 N O NN OlI6 OOH 2026 is
prepared as described below. WO 2006/018221
PCT/SEP2005/008735

Svnthesis of 1.3-dimomholin-2-amino-propane

N N

(]

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-amincbenzyimorpholine

HN
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-36 6.0 g (0.06 mol) L-2-aminobutyric acid is placed in 80 mL of 0.5 M
sulpteasieraeid and at OC combined with 5.5 g (0.08 mol) sodium mrit@rmos/008735
15 mL water. The reaction mixture is stirred for 22 h at 0C, combined with
ammonium sulphate and filtered. The filtrate is extracted with diethyl
ether and the combined organic phaséis-dried over 5 MgSO4 and
evaporated down. Yield: 6.0 g of a compound Z6a (yellow oil) 200 mL
methanol are combined successively with 65.0 mL (0.89 mol) thionyl
Ehropigeamatia 7 6f Ahgsafmire o dusotbe 26 shin iUl antinmetfaamdavhile
gORMNG, With i?.e.[ -ﬁlﬂ%ﬁl thg%' %N%&QM{SE} at 0C and 2 h at ambient
temperature and then the methariol” and remaining thionyl chloride are
eliminated in vacuo at OC. Yield: 40.0 g of a compound Z6b (yellow oil)
30,9 7L 1 (Qud- £LHDAS i 1gthal phonic acid anhydride are placed in
m ichloromé&thane a Ife 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 ambientEmperatu , a ormed are suction filtered and then
washed with 100 water. organic phase is dried over MgS0O4 and
evaporated down. 20 Yield: 42.0 g of a compound Z6c (bright yellow oil)

f ' [ r - ' :
e en SR ae By 250
wd§ trienkyatirreAdan 1200 #hR Toveifioro @ étR&manath il daeahydrowHilepyran-4-one

. 2 . e otirr ; : . t
R e e np i R Wi and
potassium carbonate, the org. phase is separated off and dried and the solvent is

eliminated in vacuo. The residue is dissolved in 200 mL CH,Cl, and stirred for 12 h at
RT with 100 mL trifluoroacetic acid. The solvent is eliminated in vacuo, the residue is
taken up in CHCls and again concentrated by evaporation, then taken up in acetone and

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

¢is- and trans-4-morpholino-cyclohexvlamine

H,N '“'<—_—>—"N\ O HZN——O—-N o)

dibenzyl-4-morpholino-cyclohexvlamine

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 potassium 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. ammonia). The desired fractions are evaporated

down in vacuo.
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with water, dried over MgSO4 and evaporated down. The residue

rémanimng: B purified by distillation (95-100C, | * 10"3 mbar). Yield?L#Erofos5/008735

a compound Z6d (colourless oil) 30 14.0 g of the compound Z6d and 16.0
g (0.1 mol) potassium carbonate are suspended in 100 mL acetone and
at 1 0C combined with 16.0 g (0.08 mel4®;4-dichloro-5- nitropyrimidine.
The mixture is stirred for 4 h at 40C, any salts formed are suction WO
2006/018221 PCT/EP2005/008735 -37 filtered and the filtrate is

eXislb Fabetl (6876n cirHeomasidud & gdlkéPolirans3BOmtL. ethyl acetate and

washed with water. The organic phase is dried over MgSO4 and

evaporated down. Yield: 31.0 g of a compound Z6e (brown oil) 531.0 g
dtiisenabrshothedzeedirsissANermh o rmycithetal emink aeicbamdeagred as
606, 34Q: g of iron powder are added batchwise, while the temperature

rises to 85C. The mixture is stirred for a further hour at 60C, filtered

through kieselguhr and evaporated down. The residue is extracted with

methanol Rofield: 4G eha-cempaund <ol (IRW Y iedsh 8. 94d8H

mmol) of sodium hydride as a 60% dispersion in mineral oil are added

isafehiid withoc 1o @ Himme ot & bydrex vreniamipslinehisidernnd wivpd for 4h
@G ormophmetbyhicdideinriRe mlwdimeativlacetamisdeaAlier kboha. water and

reaction mixture is combined with 50 mL water and evaporated down.

PRERIEETE sHibappifitnd obiratisddtecanath 345 adirhstdoroasthiens. The org.
fHiaked AnsbwashgerWHh RAMPIGUIBH®Ke 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 digsolved. 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 80/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. HCT as the dihydrochloride. Yield: 7.3 g (72.4%).

trans-4-morpholino-cyclohexvliamine

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 1s
eliminated in vacuo and the residue is crystallised from ethanol and conc. HCL

Yield: 3.9 g (93%).
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Yield: 4.5 g of a compound Z6g (colourless crystals) A suspension of 1.5 g
d¥theceampuund Z6g and 1.4 g (8 mmol) of methyl 4-amino-3-  PCT/EP2005/008735
methoxybenzoate in 30 mL toluene is combined with 0.4 g (0.6 mmol) of
2,2'-bis 20 (diphenyiphosphino)-1,1'-binaphthyl, 0.23 g (0.3 mmol) of
tris(dibenzylideneacetone)- dipalladiund®) 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:
dibhlgrorseTvanedetremiredignaligauslsZ g of a compound Z6h (yellow
crystals) 25 1.7 g of the compound Z6h are dissolved in 50 mL dioxane,
comblned W|th 15 mL semlconc hydrochlorlc acid and refluxed for 12 h.

fo 2RO GIRA dipivagrdeheiedaimingction filtered. Yield: 1.1 g of a
compound Z6 (colourless solid) 30 WO 200610 1 8 22 1 PCT/EP200
51008 7 35 - 38 In order to synthesise the compound Ex. 26, 20, 32,

56, 101, 09 f|r all an intermediate compound ZINO HNNN
I Z N< >

trans-dibenzvl-4-piperidino-cyclohexylamine

2.0 g (6.8 mmol) of trans-!amino-4-dibenzylaminocyclohexane (see Ex, 2) is dissolved
in 50 mL DMF and stirred for 48 h at RT with 1.6 g (7 mmol) of 1,5-dibromopentane
and 2 g of potassium carbonate. The mixture 1s 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-cyclohexvlamine

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. HCI.

Yield: 1.1 g (78%).

The cis-isomer may be prepared analogously.

cis- and trans-4-(4-phenvl-piperazin-1-vii-cvclohexvlamine

2 OmOD) i Om (OO



10

15

20

25

is prepared as described below. 50.0 g (0.36 mol) D-alaninemethylester x

HEP BusiféAded in 500 mL dichioromethane and 35 mL acetoneP&R¢EP2095/008735
combined with 30.0 g (0.37 mol) sodium acetate and 80.0 g 10 (0.38 mol)

sodium triacetoxyborohydride. The mixture is stirred for 12 h and then

poured onto 400 mL 10% sodium hydr6§en carbonate solution. The

organic phase is dried over Na2S0O4 and evaporated down. Yield: 51.0 g

of a compound Z7a (yellow 0”&‘151'5 A suspension of 51.0 g of the

chinpétmd Zrmel AEG-Hibsiatky doesrminae i sdvedin @l hiighioromethane
ZafidisHiQr Qo RIHIP YN IR APOMI- Sigthybethel-At =@ 190 mk 10%61) of

potassium hydroglen carbonate solution are added dropwise. The reaction

MIRRFER Sarteial b &R thd sy if e nRge it Wi nsier Napgioeas gotassium
evaboraie drdawR. pfigle iy desth @i GIMBRUA AL/ i eliaw Q)1 2RiA& & Gfacuo.

the compound Z7h are dissolved in 200 mL. glacial acetic acid and at 60C
2078 BRI PUiEt aPe st sdaehmad b aerdtra (s Btivanrior 2 Hap %
GQaaRMNIRIZO06/0 1 822 1 PCT/EP200 5/008 73 5 -39 then suction
filtered throu%\? coellulose. The residue is dLssoIved in ethyl acetate and
waEHEd Wit Iwatep £Atrsomer Aplarid2Pre SrysnicoBlase is dried over
Na2S04 and evaporated down. The residue is crystallised from diethyl
ether. Yjeld; 9.8 g of a com %7 (cqlourless crystals) 517.0 g of the
SRB e e s A o1 R T EfBHI8e are dissolved in 200 mL

270 mg (0.61 mmol) of trans-dibenzyl-f4-(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-cvclopropylmethyl-piperazin-1-vl)-cvclohexvlamine

/N | /N
HN N N HN— =N N
‘\> ~\>

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
mmeol) of NaBH(OAc); for 12 h at RT. Then 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. HCL
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dimethylacetamide and at -5C combined with 4.0 g (0.1 mol) sodium
hyErfdes44%8B0% dispersion in mineral oil. The reaction mixture i$€HifFBEP05/008735
for 30 min. and then poured onto 300 mL ice water. The precipitate
formed is suction filtered and extracted with 10 petroleum ether. Yield:
14.8 g of a compound Z7d (beige crysfeﬂs) 0.9 g of the compound Z7d and
1.5 g (9 mmol) of 4-amino-3-methoxybenzoic acid are heated to 210C for
 mjn. After cooling the residue is extracted with ethyl acetate and 15
t%?é%é%i%i@a(t@]g&é?ﬁ‘é@@%&éﬁ&%i&é?é&@%&ﬁ@%’bf a compound Z7
(grey crystals) The following acids are prepared, for example, analogously
ta the syntheses described. WO 2006/0 1 822 1 PCT/EP2005/008735 -40
SESuieott K PIRErazN-Yh-evgl 4p1E8H 7& 79 \IONN

8.5 g (20 mmol) of cis-dibenzyl-[4-(4-cyclopropylmethyl-piperazin-I-yl)-cyclohexyl]-
amine are dissolved in 170 mI. MeOH and hydrogenated on 1.7 g Pd/C (10%) at 30-
50°C. The solvent is eliminated in vacuo and the residue is crystaliised from ethanol and
conc. HCI,

Yield: 4.4 g (91%).

The trans-isomer may be prepared analogousty.

Synthesis of the Examples

Example 152

0.15g of the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA are dissolved in
dichloromethane and stirred for 20 minutes at 25°C. Then 90 uL 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 210, 0.1 g TBTU, 0.08 mL DIPEA are dissolved in 4 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 44 uL
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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Z10 Z11 5 Synthesis of the amine components L-R5 The foIIowm% -
amineS e thtained as follows. 10 1 CT/EP2005/008735

1-dimethyl-2-dimethylamino-1-yl-ethylamine and 1
1-dimethyl-2-piperidin-I-yl- ethylamine H2Nk N2N WO 2006/018221
PCT/EP2005/008735 -41 The comp‘oﬁ ds are prepared according to the
following references: (a) S. Schuetz et al. Arzneimittel-Forschung 1971,
2]% 739- 7%?2 (b) V. M. Belikov et al. Tetrahedron 1970, 26, 1199-1216
Butler and McMillan J. Amer. Chem. Soc. 1950, 72, 2978. 5
Other amines are prepared in a modified manner from that described in

bo literature fi thyl-2- lin-I- Iet mine
b e g H T B e e S

omo}édrwrthtma;zﬁrﬁimﬁrémﬁastal@ezhyd&e(&?t%j‘ﬁncﬂ“ham[zmh 0.2mol/L
N OH ar slowl %ed o‘l_‘J wise (<10 ;[T IXtyr o
R e R e R W ol 25°c
éfhemakm@idshes&hamddstpnh asthidi eivemterdlBxavitil ettrectdd vilie wmnb’ﬁhﬁiproduct

hase.is r| NaS nd combi ned thH I

}%1 tgt%{rle% ﬂ (1)t';Pnnec(>? é”e:tﬁ?c:il%lﬁ“ ere de €T an ycli NG {0 the organic
phase Yield: 0.14 gyellow solid.

Example 188

0.1 g of the compound 22, 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 22, 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 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 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-methyi-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 1s
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Yield: 21.7 g white powder. 5 g of the white powder are dissolved in 80 mL
methamebagdiwith the addition of 2 g RaNi treated with hydrogen at326-05 008735
and 50 psi for 40 minutes. This yielded 3.6 g of 20

1,1-dimethyl-2-morpholin-1 -yl-ethylamine. The following amines are

prepared analogously to this method.. 49 .
1,1-dimethvl-N-methyllpiperazin-1-yl-eth lamine H2N~ /r 25 WO
2006/018221 PCT/EP2005/008735 -42-

15&peintet - stxy@hﬁﬁel%&th&mmﬁiﬂgé\' fNen Sypthesis @(ﬁwn in vacuo. The

|n2 r ne N 2 NI-~rN moo/0Q 55¢g
e A, EEE g By 20 e o Bes product i

matktaﬁmb(hmin‘gmthﬁne‘radhﬂtlon (gf\ﬂ}@tR@M:tﬁﬁated with hydrogen at 30C
and 50 psi for 5.5 h. 4.2 g of 1,3-dimorpholin-2-amino-propane was

obtained. 10 4-aminobenzylmorpholine HZN N O
Example 95

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 77 mg exo-3-fB-amino-
tropane 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 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
using ether. Yield: 0.03 g white crystals.

Example 46

0.15 g of the compound Z3, 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 2 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 ethyl 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-methy}-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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WO 2006/018221 PCT/EP2005/008735 -43 The preparation of this amine
isvdegeriyeditt the following reference: S. Mitsuru et al. J. Med. ChFR/EP2005/008735
2000, 43, 2049-2063 4-amino- | -tetrahvdro-4H-pyran-4-yl-piperidine
HZN-( .N-{.O 20 g (100 mmol) of 4-tert-butyloxycarbonyl-aminopiperi dine
are dissolved in 250 mL CH2CI2 and-stftred for 12 hat RT with 10 g (100
mmol) of tetrahydro-4H-pyran-4-one and 42 g (200 mmol) of
NaBH(OAc%& Then the mixture is combined with water and potassium
chrsorrdfel HMe org. phase is separated off and dried and the solvent is 10
eliminated in vacuo. The residue is dissolved in 200 mL CHZCIZ and
stirred for 12 h at RT with 100 mL trifluoroacetic acid. The solvent is

efirin arserrrod dfo, dRerEBililie #s> takeR1bE fh BT Hpd B ganl

C@%ﬁﬂ%ﬁlj&ﬂéﬁ% %@%%Q%@%@Wf&p IR @{Cﬁ%.%@g dhs g 4-amino-1-
h%%[OCh[OI‘Ide_IS precgjltated with ethereal HCI. Yield: 14.3 g (56%). 15 cis-
a

wdppendisephaifed e sherymivinds somed durby bpur at 25°C. The

dibenzyl-f-marReInoeYEIPH &V 3mING R0 S SdShMERGN QL with 20 mL water.
4-dibenzylcyclohexanone are dissolved in 100 mL CH2CI2 and stirred

Wit B SGPiRgustiton efsbAsHaliRe sha sty el asehbl) B Nsshp Kggetate and
fermd2 h at RT. Then the mixture is combined with water and potassium
carbonate, the org. phase is separated off, dried and the solvent is
ekifiAateti’ OhHfCoMmRORR dife is purified through a silica gel column

(approx 20 mL silica gel; approx 500 mL ethyl 25 acetate 90/methanol 10

+ 1% conc, ammonia). The desired fractions are evaporated ) .
0.23 g of the benzylamine Z8 are dissolved in 10 mL methanol, combined with S0 mg

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
crystaliised 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
is then chromatographed on silica gel and the residue is dissolved in acetone, combined
with ethereal HCI and the precipitate formed is isolated.

Yieid: 0.09 g bright yellow solid

Example 166

0.1 g of the compound 210, 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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down in vacuo. WO 2006/018221 PCT/EP2005/008735 -44 Yield 6.6 g
(BOFN¢i8LEEBMer and 2 g (18%) trans-isomer, Alternatively the — PCT/EP2005/008735
trans-dibenzyl-4-morpholino-cyclohexylamine may be prepared as
follows: 5 33 g (112 mmol) of 4-dibenzylcyclohexanone are dissolved in
300 mL MeOH, combined with 17.4 g¥250 mmol) of hydroxylamine
hydrochloride and stirred for 4 It at 60C. The solvent is evaporated down
in vacuo, combined with 500 mL water and 50 g potassium carbonate

Eifirasdated avide Hinkl sooaibaar ansy sxiegiehaithisatey. L0 Brease is

ERiRAn AYBRBIICH LN, 1Y aRHN igee ised fr
petroleur%ﬁgther, dissolvggl in1.5 %@gﬁwgﬁeﬁﬁ%@gﬁg’&&ﬁé agcetate and

%%m are added batchwise and the mixture is refluxed until the sodium

18idigsolue .@n@@g@{@@ﬁgliminated 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 15
Bragqisoper is isolated using a column (approx. 1.5 L silica gel; approx. 2
L ethyl acetate 80/methanol 20 + 2 % conc. ammonia). Yield: 12.6 g
(41.2%). 6.8 g (23 mmol) of trans- I-amino-4-dibenzylaminocyclohexane is

0l SO0hreREIBoAh Bilnd2DIE 2 stirred WithrSrppia (42 MRENR&f in 10 mL
((%(,g ‘-dichloroethylether and 5 g potassium carbonate for 8 hat I0O0C. After

IFRG TR e IS CeRnised ATk Se FhEWatdheme kaybrmsthyl-4-
ainsiyipiadiasarysion Hierad andnuified huonah #3HRE CORBR at 25°C. The

solution is then extracted with aqueous potassium carbonate solution and then
evaporated down. The product is crystallised using ether.

Yield: 0.16 g white crystals.

Example 162

0.1 g of the compound Z5, .07 g TBTU, 0.15 mL DIPEA are dissolved 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 HC! 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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(approx. 20 mL silica gel, approx. 100 mL ethyl acetate). The residue is
c?&&é?ﬁg%gzﬁbm methanol and conc. HCI as the dihydrochloride. Yielge2005/008735
7.3 g (72.4%). 25 trans-4-morpholino-c cl~ IY amine 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/G{10%) at 30-50C. The solvent is
30 eliminated in vacuo and the residue is crystallised from ethanol and
ng%%H&& mgﬁe 3.9S 93%). WO 2 006/0 1 8 2 2 1 PCT/EP2005/008735
- e ciiddmer e prepared analogously. cis- and
trans-4-piperidino-cyclohexvlamine H2 N ,...~No H2N---<: NQ 5
trgys-digeébzvl-4-piperidino-cvclohex lamine 2.0 g (6.8 mmol) of
tran%rﬂgmmo-4-dibenzylaminocyclohexane (see Ex. 2) is dissolved in 50
mL DMF and stirred for 48 h at RT with 1.6 g (7 mmol) of

1,5-dibromopentane tassiu ate, The mixture,
e e P e R i AE MR B
dictitbromethaneaodietradddha Goluentiselifiit dtdédnirs Vaduof THe-

residye is purified through a col %al ox. 100 mL silica,qel, 0X.

b e S R R

fitonthare evaposdied downliniiadlordndi chistatisddfeomdpatimtgehwith 10

el%? (NaYttL.?ldﬂge%x%c‘égtq{%)th]eg 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, I 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 79 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.
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trans-4-piperidino-c clohexylamine 1.7 g (4.8 mmol) of
PRS- WeH2yI-4-piperidino-cyclohexylamine are dissolved in 35 nHCT/EP2005/008735
MeOH and hydrogenated on 350 mg Pd/C (10%) at 20 C. The solvent is
20 eliminated in vacuo and the residue is crystallised from ethanol and
conc. HCI. Yield: 1.1 g (78%). The cisidomer may be prepared
analogously. 25 cis- and trans-4-(4-phenyl-piperazin-I-yll)-cvclohex ly
amine HZN .,,.0- N HZN--<:)- ~ /N WO 2006/0 1 822 1 PCT/EP200 5/00 8
7 amplg 1oy g (25.3 mmol) of 4-dibenzylcyclohexanone is dissolved in 50
mL dichloromethane and stirred with 7.4 g (25.3 mmol) of
henylpyperazine and 7.4 \}% 5 mmol) of NaBH(OAc)3 for 12 h at RT.
ﬁﬁ@ﬁ%@ REROE B R AR sfipiRsTd Sty Cehporiaming are

Fgsdlhasenis sepaiaiest affedlisd Andthea.-golvent 48 ﬁ{wmmw?&u and

The residue is purlfled on a silica gel column (ethyl acetate 80/ methanol

M- BEEANAE ] A Al dhla) Rriepiventyig imigsisdia issnme b ady is
(@hfoht@nstisomal. 1B AadnpReaybpiRgazindod)-cllphenlaminedQion

0 mg (0.61 1) of
@Wérgag a*é‘?f»a%’r?ﬁfn’fh 1?%%}5&9&3%@19}%9@?6%&%“ Hipranddhe solvent is
dissohdesl i S koMBERIeaad Y droganaied Por 0iMY Relle(10%:at7.0 m me,

20-30 C. The solvent is eliminated in vacuo and the residue is crystallise
from ethanol and conc. HCI.
Example 37

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 dichioromethane and
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15 Yield: 110 mg (69%). The cis-isomer may be prepared analogously.
ci8YaReP{HH314-(4-cvelopropvimethyl/piperazin-I-yl)-c cly ohex am{el /BR§e05/008735
H2 N ,,<:)~ QN H2N~/ \N 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 §.4'5'g (40 mmol) of NaBH(OACc)3 for

12 h at RT. Then the mixture is combined with water and 25 potassium

carbonate, the org. phase is separated off and dried and the solvent is

HFRAE I VABR0 THa Teiate 1 b e ol sesliesRel Eetamfiopg diminated

50 milewsiliog geldappresmBikadiincetale 9o/MethanohdctDealh €A08Son. The
ammponia). The desired fractions are evaporated down in vacuo. The

FRETEIPARIIAY T COMPETHa KT REAITELR rSeh KSR ABdBfichitrenpsfhgne, dried

condpednsl dergystatisedeframyethanths cemfucHCuMiRd3008 18224 mn (20 mL
Id: 8.5 g (61%) cis-isomer and 2,2 g (13%))

ARl gt -éﬁég%\gg@éﬂﬁwidiﬁéﬂ%/wﬁ%&)@@%%@z figsired

FaGignirenmgidated down in vacuo and crystallised from ethyl acetate.

Gl i ,q%yl- 4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclohexyl]- amine are

dis&Stved i $70 mL MeOH and hydrogenated on 1.7 g Pd/C (10%) at 30-

50C. The solvent is eliminated in vacuo and the residue is crystallised
o 0

ff?x@n%be% and cone. HCL1. Yield: 4.4 g (91%). 10

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 m! 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 compound Example 232 is dissolved in 10 mL ethyl acetate and stirred
with T ml acetic anhydride and 1 mL triethylamine for 30 min. at RT. The solvent is
elir_ninated 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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The trans-isomer may be prepared analogously. Synthesis of the
EX8rEs 825 Example 152 0.15g of the compound ZI O, 0.14 g TBEWEP2005/005735
0.13 mL DIPEA are dissolved in dichloromethane and stirred for 20

minutes at 25C. Then 90 gL 1-(3-aminopropyl)-4- methylpiperazine are

added and the mixture is stirred for afarther 2 hours at 25C. The 20

solution is then diluted with dichloromethane and extracted with water.

The product is precipitated by the addition of petroleum ether, ether and
&ﬁ@’lﬂé’&‘é?&t% to the organic phase. Yield: 0.16 g of beige solid Example

164 25 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 25C.
R LR L R AR oty e 6 SR Sy TR

siieretisioi aifu theml. e Aimeifand heasalutianysherk dilutedwitha 4 mp
ic%h#orometh ne and extracted with water. The 30 product is precipitated

d
By & AR AT o g ottt iR Bthet difraddreneartuBrgaenate are

piase. tNdelek. QIOB iy sHpa-selid NR ORI QL 8R4k BITHRR 20040987 RD esiduc
-48- Exiﬁngé(_a 242 0.15¢g of the (_:ompound Z10,0.14 &TBTU, 0.13 mL
51 PR HiGBNEAThAs Tt drombinststifie o Shkhedirertioriaifiteand 20

ad 2a(thbhelnad dtifrd® fores0iRAa Y DS rTB endiRaAC0R A RASHEISIMIXEERo, the
iS stirr.ef‘q for a furth?r 2 hqurs at 25C. _ o :
precipitate Is suction filtered, washed with water and dried. The residue is taken up in
20 mL dichloromethane and stirred with 0.5 g thiomorphoiine 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 vacuc. 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 stirred 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; SOy 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;, Xs, X3, X4 and X; used in 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’.
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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: 0.14 g yellow solid.

10 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
25C. Then 33 mg 1-methyl-4- aminopiperidine are added and the mixture
is stirred for a further 3 hours at 25C. The 15 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 20 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 25C. Then 50 mg 4-amino-I-
benzylpiperidine are added and the mixture is stirred for a further 3 hours
at 25C. The solution is extracted with 20 mL water, then evaporated down
in vacua. The residue is then chromatographed on silica gel and the
product isolated is crystallised from ether. 25 Yield: 0.015 g white
crystals. Example 94 0.17 g of the compound ZI, 0.19 g TBTU, 0.11 mL
DIPEA are dissolved in 50 mL 30 dichloromethane and stirred for 30
minutes at 25C. Then 63 mg 1-methyl-4- aminopiperidine are added and

the mixture is stirred for a further 17 hqurs at 25C. 50 mL water and 1 g
potassium carbonate are addegd to thejsolution gnd the ogganic phase is
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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 using ether. Yield: 0.1 g white
crystals. 5 Example 95 0.17 g of the compound ZI, 0.19 g TBTU, 0.11 mL
DIPEA are dissolved in 50 mL dichloromethane and stirred for 30 minutes
at 25C. Then 77 mg exo-3-(3-amino- tropane are added and the mixture is
stirred for a further 17 hours at 25C. 50 mL water 10 and | g potassium
carbonate are added to the solution and the organic 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 using ether. Yield: 0.03 g white crystals. 15
Example 46 0.15 g of the compound Z3, 0.12 g TBTU, 0.12 mL DIPEA are
dissolved in 5 mL dichloromethane and stirred for 30 minutes at 25C.
Then 50 mg I-methyl-4- aminopiperidine are added and the mixture is
stirred for a further 2.5 hours at 25C 20 stirred. The solution is then
extracted with water and then evaporated down. The residue is dissolved
in warm ethyl acetate and crystallised using ether and petroleum ether.
Yield: 0.025 g white crystals. Example 80 25 0.2 g of the compound Z8,
0.2[g TBTU, U. I mL DIPEA are¢ dissolved ihy 10 mL _dichigromethane and
stirred for 30 minutes at 25C. Then 100 mg |l -methyl-4- anin%iloeridin

ard added@nd the mixt is gtirred f@ra further 17 hours at Z5C_~The
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solution is then extracted with a dilute potassium carbonate solution and
evaporated 30 down. The residue is crystallised using ether. Yield: 0.12 g
white crystals. WO 20061018221 PCT/EP2005/008735 -50- Example 190
0.2 g compound Z8, 0.2 g TBTU, 0.3 mL DIPEA are dissolved in 5 mL
diehloromethane and the mixture is stirred for Ih at 25C. Then 0.13 g
4-amino-I- 5 benzylpiperidine is added and the mixture is stirred for a
further hour at 25C. The solution is then diluted with 10'mL methylene
chloride and extracted with 20 mL water. Then the product is purified on
silica gel and crystallised by means of ethyl acetate and ether. Yield: 0.23
g of the compound Z8 10 0.23 g of the benzylamine Z8 are dissolved in
10 mL methanol, combined with 50 mg Pd/C and hydrogenated for 3h at
3 bar at 25C. 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. 15 Yield: 0.075 g white crystals.
Example 196 0.1g compound ZIO, 0.09 g TBTU, 0.3 mL DIPEA are
dissolved in 4 mL 20 dichloromethane and stirred for 20 minutes at 25C.
Then 67 mg 1,1-dimethyl-N- methylpiperazin-1-yl-ethylamine is added and
the mixture is stirred for a further 2 hours at 25C. The solution is then

diluted with dichlgromethane and extracted with water. It
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is then chromatographed on silica gel and the residue is dissolved in
acetone, combined with ethereal HCI and the precipitate formed is
isolated. 25 Yield: 0.09 g bright yellow solid Example 166 0.1 g of the
compound ZI0, 0. 11 g TBTU, 0.14 mL DIPEA are dissolved in 2 mL 30
dimethylformamide and stirred for 3h at 50C. 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 WO 2006/018221 PCT/EP2005/008735 -51
residue is taken up in dichloromethane and extracted with water, It is then
chromatographed on silica gel and the product is crystallised from ethyl
acetate and ether. Yield: 0.06 g yellowish crystals 5 Example 81 0.2 g of
the compound Z4, 0.2 g TBTU, 0.1 mL DIPEA are dissolved in 10 mL
dichloromethane and stirred for 30 minutes at 25C. Then 0.1 g | -methyl-4
10 aminopiperidine are added and the mixture is stirred for a further 17
hours at 25C. The solution is then extracted with aqueous potassium
carbonate solution and then evaporated down. The product is crystallised
using ether. Yield: 0.16 g white crystals. 15 Example 162
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0.1 g of the compound Z5, 0.07 g TBTU, 0.15 mL DIPEA are dissolved in
5 mL dichloromethane and stirred for 20 minutes at 25C. Then 0.04 g
1-methyl-4- aminopiperidine are added and the mixture is stirred for a
further 2 hours at 25C. The 20 solution is then diluted with 15 mL
dichloromethane and extracted with 20 mL water. The residue is
dissolved in McOH 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. 25 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 25C. Then 0.04 g
1-methyl-4 30 aminopiperidine are added and the mixture is stirred for a
further 2 hours at 25C. 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. WO
2006/01822 1 PCT/EP2005/008735 _52- Yield: 0.6 g white crystals.
Example 89 5 0.1 g of the compound Z6, 0.08 g TBTU, 0.08 mL DIPEA
are dissolved in 10 mL dichloromethane and stirred for 30 minutes at
25C. Then 37 L of N,N- dimethylneopentanediamine are added and the
mixture is stirred fof a further 2 Hours at 25C. The solution is then diIuteP
with{ 10 mL dichlordmethane and extracted with {10 -
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mL water. The product is then chromatographed on silica gel and
crystallised using 10 ethyl acetate, ether and petroleum ether. Yield:
0,005 g white crystals. Example 26 15 0.15 g of the compound Z7, 0.16 g
TBTU, | mL DIPEA are dissolved in 5 mL dichloromethane and stirred for
30 minutes at 25C. Then 0.1 g of 4-morpholinocyclohexylamine are
added and the mixture is stirred for a further 17 hours at 25C. 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
20 dichloromethane and again evaporated down. The product is
crystallised using ethyl acetate. Yield: 0.1 g white crystals. Example 9 25
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 | 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 30 water, taken up in dichloromethane, dried and the solvent is

~eliminated in vacuo. The residue is crystallised from ethyl acetate. Yield:

82.0 mg. WO 2006/018221 PCT/EP2005/008735 - 53
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Example 16 150 mg of the compound Z8 and 73 mg
trans-4-piperidino-cyclohexylamine are dissolved in 5 mL
dichloromethane and stirred with 160 mg (0.50 mmol) of TBTU and 5 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: 87.0 mg. 10 Example 37
100 mg of the compound Z9 and 42 mg of 3-amino-I -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% 15 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 20 100 mg of the compound ZI 1 and 73 mg of
4-amino-I-tetrahydro-4H-pyran-4-yl- piperidine are dissolved in 10 mL

dichloromethane and this is stirred with 90 mg of TBTU and O
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Example 212 30 150 mg of the compound Z5 and 150 mg of
trans-4-(4-cyclopropylmethyl-piperazin-I- yl)-cyclohexylamine (as the
hydrochloride) are dissolved in 5 mL dichloromethane and WO 2006/0 1 8
22 1 PCT/EP2005/008735 -54 stirred with 160 mg of TBTU and 2 mL
DIPEA for 2 hat 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 dichioromethane, dried
and the solvent is eliminated in vacuo. The residue is purified through a
column (20 mL 5 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 10 390 mg of
the compound ZI 1 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 15 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 It at RT, jagain combingd with 100 ml water and 200
mgipotassium carbonate and the precipitate is suction filtered and

washed with watér. Th nS{he 5 < 5 <
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precipitate is purified through a silica gel column. The desired fractions are
evaporated 20 down in vacuo and the residue is crystallised from ethanol
and conc. hydrochloric acid. Yield: 95 mg. Example 213 25 60 mg of the
compound Example 232 is dissolved in 10 mL ethyl acetate and stirred
with | mL acetic anhydride and | 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. 30 WO 2006/018221
PCT/EP2005/008735 -55- Example 218 1.2 g of the compound Z9 and
0.5g of 1,4-dioxaspiro[4.5]dec-8-ylamine are dissolved in 20 mL
dichloromethane and stirred with 1.28 g TBTU and 4 mL 5 triethylamine
for 12 hat RT. Then 50 mL water and 0.5 g potassium carbonate are
added, the org. phase is separated off, dried and evaporated down in
vacuo. The residue is crystallised from ethyl acetate, combined with 25
mL 1 N hydrochloric acid and 20 mL methanol and stirred for 30 min. at
50C. The methanol is eliminated in vacuo, the precipitate is suction
filtered, washed with water and dried. The residue is taken up in 10 20 mL
dichlaoromethane and stirred with Q.5 g thiomorpholine and.0.5.9
NaBH(OAc)3 for{12 h at RT. Then the mixtute is combined with water and
potassium carbornate, the org,|phase is separated off, dried and the
solvent is eliminated in vacuo. The residue is
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purified on a silica gel column. The desired fractions are evaporated down
in vacuo and the hydrochloride is precipitated with ethereal HCI. 15 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 20
diisopropylethylamine and 180 mg TBTU and stirred for 30 min.. Then 191
mg of 4-(4- methyl-piperazin-I -yl)-phenylamine are added and the mixture
is stirred overnight. The reaction mixture is combined with water and the
agueous phase is extracted with dichloromethane. The combined organic
phases are dried over Na2S0O4 and evaporated down. The residue is
purified by column chromatography (eluant: 25 dichloromethane/methanol
100:7). Yield: 128 mg (light yellow crystals) The compounds of formula (1)
listed in Table | may be obtained inter alia analogously to the method
described hereinbefore. 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 formula
listed in the Table instead of the corresponding groups R', R2, R3, R4
andL-R5.E 1U aJCZ-U~?0-UY\US Ot
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Claims 1. Storage stable aqueous infusible or injectable solutions
containing an active substance of general formula (1) 5N O N~"'I H11N
N'2R RAR3RONH I L InR5M (I) wherein 10 R', R2 which may be
identical or different, denote hydrogen or optionally substituted
Cl-C6-alkyl, or 15 R' and R2 together denote a 2- to 5-membered alkyl
bridge which may contain | to 2
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10

15

20

heteroatoms, R3 denotes hydrogen or a group selected from among
O‘%?EE%%Q% lsgugalstituted CI-C12- alkyl, C2-C12-alkenyl, C2-C12-alkynyl and
C6-C2423NT"br 20 a group selected from among optionally substit@{@HEP2005/008735
and/or bridged C3-C12-cycloalkyl, C3-C,2-cycloalkenyl,
C7-C12-polycycloalkyl, C7-C12-po|ycycil alkenyl, C5-C12 WO 2006/0 1
822 1 PCT/EP2005/008735 - 112 sﬁiﬁoc@aoalkyl,
C3-C2-heterocycloalkyl. which contains 1 to 2 heteroatoms, and
C3-C12-heterocycloalkenyl which %opéggrgll to 2 heteroatoms, or 5 R1
and R3 or R2 and R3 together derfoteasafifited or unsaturated
C3-C4-alkyl bridge which may contain 1 heteroatom, R4 denotes a group
lecte hydrogen, -CN, hydroxy, :-NR6R7 and halogen, 10 .
o o P RO oy ne on active
crsaetiaadnaal @srailleyfyl, Cl-C5-alkyloxy, C2-C5-alkenyloxy,
C2-Cs-alkynyloxy, C1-C6-alkylthio, C-C6- 15 alkylsulphoxo and
Ci-C6-alkylsulphonyl, L denotes a linker selected from among optionally
substituted C2-C0-alkyl, C2- C10-alkenyl, C6+Cl4-aryl,

-C2-C4-alkyl-C6-Cl4-aryl, -C6-C,4-aryl-Ci-CHkal optionally bridged
C3-C2-cycloalkyl and heteroaryl Whiﬁ coptainsjl or 2 nitrogen atoms, 20
HNT SN SN Y
R ge R

pue]

A —

" D

wherein

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

or

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

heteroatoms,

R? denotes hydrogen or a group selected from among optionally substituted C;-Co-
alkyl, C;-Cyz-alkenyl, C-Cip-alkynyl and Cg-Cig-aryl, or

a group selected from among optionally substituted and/or bridged Cs-Co-cycloalkyl,
C3-Cip-cycloalkenyl, C7-Cra-polycycloalkyl, C7-Ciz-polycycloalkenyl, Cs-Ca-



10

15

20

25

30

n denotes 0 or 1, m denotes 1 or 2, 25 R5 denotes a group selected from

amonaopiienally substituted morpholinyl, piperidinyl, piperazinyl, pcrmep2005/008735
piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8- diketomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl, thiomorpholinyl, -NR8R9 and
azacycloheptyl, 30 R6, R7, which may;be identical or different, denote

hydrogen or C1-C4-alkyl, WO 2006/0 1 822 1 PCT/EP2005/008735 -113-

and R8, R9 denote unsubstituted nitrogen substituents at R5, which may

k@n@&p&mil@i d]ftergrﬁe chycdk%%wh&:@xﬁmﬂ@sse!@gtﬁét&@ﬁﬂo%ﬁ@%
g%% kyl, -Cl- 1C4 alk %Clo cycloalkyl, C3-CIO-cycloalkyl,

“ci- focc)ﬁ%% né?wsﬁyﬁ%zn)?eﬁy?ﬂﬁ{w *pyrimidinyl,
C1-C4-alkyloxycarbonyl, C6 Ci4d-arylcarbonyl, CI-C4- alkylcarbonyl,
C6-C14-arylmethyloxycarbonyl, C6-Cl4-arylsulphonyl, C1-C4-

aﬂﬂylsulphonyl and C6-Cl4-aryl-Cl-C4-alkylsulphonyl, 10 or the tautomers,
racemates, enantiomers, diastereomers or optionally the physiologically

feetieieraty iabolies thereot and t
I A aBTE G GEAE L GEHABA L Grsalivkbrdee

tvbiakctivgy sotpsiarickeasrdaacihnas a stablllser, optionally together with other
formulating excipients suitable for parenteral administration. 15 2.

Storage stable aqueous infusible or injectable solutions according to claim

R denotes a group selected from among hydrogen, -CN, hydroxy, -NRgR7 and halogen,

or
a group selected from among optionally substituted C;-Cg-alkyl, Ca-Cg-alkenyl, Cp-Ce-
atkynyl, C;-Cs-alkyloxy, C,-Cs-alkenyloxy, C;-Cs-alkynyloxy, Ci-Ce-alkylthio, C;-Ce-
alkylsulphoxo and C;-Cg-alkylsulphonyl,

L denotes a linker selected from among optionally substituted C;-Cig-alkyl, Cs-
Cio-alkenyl, C4-Ci4-aryl, -Cy-Cyralkyl-Ce-C)4-aryl, ~-Cg-Cig-aryl-C-Cy-alky!l, optionally
bridged C;-Cj;-cycloalkyl and heteroaryl which contains 1 or 2 nitrogen atoms,

n denotes 0 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,

Rﬁ, R’ , which may be identical or different, denote hydrogen or C;-Cy-alkyl,



10

15

characterised in that the dihydropteridinone is selected from among the
foIIoinré% dihydropteridinones of general formula (I) O CH3 W.L~N/(H
NV RS

~N N:2 R R3 Ex. R~ Rz R' orlR2 R3 R I.0-Rsm W@ CT/EP2005/008735

2006/018221 PCT/EP2005/008735 -114 0 27 H R "cH3 H3C CH3 C)
Xz.. CH3 44 HR H ——Ill pry XZCH3 CtiaH.c 55 H R Olly- ¢"1)7~
C,H3-13at58 HR b O\c™ Cry CH3 'X3,CcH3

and

R®, R’ denote unsubstituted nitrogen substituents at R°, which may be identical or
different, either hydrogen or a group selected from among C;-Cg-alkyl, -Ci-Cq4-alkyl-
C3-Cyo-cycloalkyl, C3-Cig-cycloalkyl, Cg-Cyg-aryl, ~C-Cy-alkyl-Ce-C4-aryl, pyranyl,
pyndinyl, pyrimidinyl, C;-Cs-alkyloxycarbonyl, C¢-C4-arylcarbonyl, C1-Cy-
alkylcarbonyl, Cg¢-C)4-arylmethyloxycarbonyl, C4-Cys-arylsulphonyl, C;-Cs-
alkylsulphonyl- and C¢-Cys-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 agueous infusible or injectable solutions according to claim 1,
characterised in that the dihydropteridinone is selected from among the following

dihydropteridinones of general formula (I)

0 c;:HS
H N o}
5
R AL—N NZT |
. 1

)\\ R

N N N R?

R ,La

Ex. | R R §,°;‘rf‘§'2 R R LR,




102 H R H3C CH3 O~ )y' I/ CH3 103 HCH3 R 0~)~ I~ Xz(r)C~ 0 105 HR

"GH3W9,2006/0 1 8 22 1 POT1EP2005/00 3735 -115 110 H Rocr/paons/ons7as

H3CCH, (ICF-of 0 O115HR ma 133 HR CH, Ca~ X~~GY i~y~ 134
HRO~a XX~/CNRO 234H

-114-

%, %
Yo % ; @
O :
g P L s
YO 5 é
44 R é H |
Gy
X.L,\,..‘/CH3 & gHs H,c\{;
33 R -
X, 4
O
%
Xz\/CH:i iCHB ﬁ[%“
58 R 0\& ?‘,CH;
o,
Xone _-CH % Gy t
~ e | B9
102 R [HCT TCH, X \©
CH,
103 R X ﬁ
on, [ \ Q
105 R “CH VSJ




~ 1i~C CFA CH3 ~~~ GHQ HNC 240 H 13 R H,C di, whereby the
abbreviations X1, X2, X3, Xq 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', R2, R3, R4 and L-R5. 5 WO

WO 2006/018221 t'CT/EP2005/008735 -115a 3. Storage stable aqueaus ra0s5/008735
infusible or injectable solutions according to claim 1, characterised in that
the dihydropteridinone is selected from among the following

dihydropteridinone of general forrhiifa-(I) OCH N-O R Lt~~N'R
HN~N R R3 Example R' Rr Config-R'R'4 orR" R

- T e
1o | H ~ R /L L @
H,C CH, TCH, o
% SRR
A Q ’
115 H “H, R | @ X, ,
X
P 5 (?j é
133 H R (l] e, :
134 H R N
IR
A i i e
234 H S R /j\ O Y
HET Te” Yow
% iCHa %
i T HC
240 | H on, R Clj O\& fl e,
. /N\
HCT o,

whereby the abbreviations X, X5, X3, X4 and Xsused 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 Rz, R?, R*and L.




CF -0 xiH3C~ 46 HR wherein the abbreviations X1, Xv X3, Xd and
X5 used in the Table in each case denote a link to a position in the
general formula shown under the Table instead of the corresponding
WO 2006/0182297r0u|05 R', Rs, R3, R4 and L,,-R5,, 4. Aqueous infusible or injectable
solutions according to claim 1, 2 or 3y characterised in that the conteéntidfr2005/068735
dissolved active substance is 0.2y mgto 10,0 mgin IWO 2006/018221
PCT/EP20 05/00 8 735 - 116 ml of infusible or injectable solution. 5,
Aqueous infusible or injectable solutions according to one of claims | to 4;
characterised in that one or more acids used as storage and dilution
3. Stostabilisersaarecn splectedfmmamang:hysrochl: t

thathiyd tbkyaﬂgit&aﬁkdgnmei%m&@%g@@ﬁi%ﬁﬁg E%Hkgggfcgg %icfdi?? Céwmmed -

formpkegphoric acid, nitric acid, sulphuric acid, CI'[I’IC aC|d tartaric-aci op enidinone of general
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 10 6> Aqueous infusible

or injectable solutiorms according to oné of Clai@}lﬁs I't05;
5 H M e
R® AN = | N%\”/
1
N /g\ - ER
N N 2
=
R 7 J
Example ! 2 Config. R 3 .
? R or R” R R LI
Fom G X O % T
NI TN e
46 H R K EH

~ wherein the abbreviations K ¥, X3, Xy and X-
used in the Table in each case denoie a fink

{0 a position in the renex al fx £ /
under the Table instead of ti ; Ofmuh shown

1e corresponding groups R, R% R?, R* and LR,

4. Aqueous infusible or injectable solutions according to claim 1,2 or 3,
c:haractensed in that the content of dissolved active substance | 1s 0.1 mgto [0.0 mgin |



characterised in that the molar ratio of the physiologically acceptable acid

or mixture of acids to the active substance is at most 3:1. 15 7, Aqueous

infusible or injectable solutions according to one of claims | to 6,

characterised in that they contain one or more other formulating excipients

seleeted from among complexing agents, light protecting agents,  pcT/EP2005/008735

crystallisation inhibitors, thickeners, isotonic agents, antioxidants and

euhydration agents. 20 & Aqueous infusible or injectable solutions

according to one of claims | to 7> characterised in that the osmolality of

the infusible or injectable solutions is 200-600 mOsmol/kg. 9; Aqueous

infusible or injectable solutions according to one of claims | to 8, 25

chaactatised-inthattheyhavetmpll of 2.4 to 5.3. 10', Aqueous infusible

or injectable solutions according to one of claims | to 9, characterised in

that they contain .25 to 3.0 mot hydrochloric acid per mol active

substancey baseth o13ib00ominrfustblesof injectakieosdlutian, @7 bitd diiRsgl to- 4

NaCl, and 30 have an osmolalit 00{526‘%%0 350 mOsmal/ nd a pH.of

S T o DS E TR HAT R Tero0 Beb s ab i R e e
S kyophilisates,aconce hirdteshand: suspensionscehangdterisedeincthatiby the

ad(ﬂtion o{ \Atvater tha/ 't d an aqueous infusible or in'e,ct%blq-fsrpl%odw tohuri '

BTG B ShG of Saitua T 1 B LT3 oridiBIE o iniectable Seliigns. PPuric

acchrding to-ohésodaims!] forldifortise ascphamiatetitical cempasitionscid,
W]!"%h z%%%rgyﬁ? IAE%@%Y@ a%%lvlltt]%iélig’agi%a giaﬁggg#ﬂt? 'B{%t%"tlw%g}ab}g?uconic aeid,
Sollition according to one of claims Ito 10 for
glucuronic acid, galacturonic acid and lactic acid.
10 B

6. Aqueous infusible or injectable solutions according to one of claims | to 2,

characterised in that the molar ratio of the physiologically acceptable acid or mixture of

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

is 7, Agueous infusible or injectable solutions according to one of claims 1 to 65
characterised in that they contain one or more other formulating excipients selected
from among complexing agents, hght protecting agents, crystallisation inhibitors,

thickeners, isotonic agents, antioxidants and euhydration agents,

20 & Agueous infusible or injectable sotutions according to one of claims 1 to %
charactenised in that the osmolality of the infusibie or injectable solutions s 200 — 600

mOsmol/kg.

9. Aqueous infusibie or injectable solutions according to one of claims 1 to &,

25 characterised in that they have a pl{ of' 2.4 to 5.3.

10, Aqueous infusible or injectabyle solutions according to one of claims 1 to g,
characterised in that they contain .25 to 3.0 mol hydrochioric acid per mol active
substance, based on 100 ml infusible or injectable solution, 0.75 to 1.2 g NaCl, and

30 have an osmolality of 260 to 350 mOsmol/kg and a pH of 3.5 10 5.0,



preparing a pharmaceutical composition for the treatment of tumoral
diseases, 10 infections, inflammatory and autoirnmune diseases 15 14.
Use of an infusible or injectable solution according to one of claims. 1 to
10, which corresponds to a dosage range of from Q 1 mg to 50 mg of

acfiye gybstance/ kb body weight. 20 15. Glass containers or flexible . ... 050005
plastic containers suitable for parenteral preparations, containing infusible )

or injectable solutions according to one ofclaims | to 10"
=117 -

11, 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 10

5 12. Infusible or injectable solutions according to one of claims [ to ! 0 foruse as

pharmaceutical compositions with an antiproliferative activity,

t3; Use of an infusible or injectable solution according to one of ¢laims 1 to 10 for
preparing a pharmaceutical composition for the treatment of tumoral diseases,

10 nfections, inflammatory and autoimmune diseases

15
14, Use of an infusible or injectable solution according to one of claims | to 10,
which corresponds to a dosage range of from 0.1 mg to 50 mg of active substance/ kg

body weight.

20 13. (lasgs containers or flexible plastic containers suitable for parenteral
preparations, containing infusible or injectable solutions according to one ofclaims | to

10.



