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Di hydropteridi nones, nethod for the producti on and use
thereof in the formof drugs 5 The present invention
-rel ates to new di.hydropteridinpones of general fornula
(1) NNOHN 'N ~NN I ZR R RB ONHI L In Rsm
(I') wherein the groups L, Rl, R2, R3, R4 and R5 have

- 80%@G@pateani ngs given in the clainms 10 and

spe i_fi(s’_ati on, the isoners thereof, processes for

pr eéHFY ertgddinongsyaetd ferdthepresustion ard use thereof

t hereof as phar maceut itions. Background to

the invention 15 Pterf'g?ljr'}%ﬁ(g'[@gj?i(i}’gggves are known
fromthe prior art as active substances with an
antiproliferative activity., 01/019825 descri bes the

ThE Biesnt spvetaneaiss ke fvdinvepiesidanisn slnesat fosmuia (1)
neopl astic and viral di'seases. The resistance of many

types of tunours calls for the devel opnment of new
pharmaceutical conpositions for| conmbating tunours. 20

The ai m of the enbodi nent o/ th rasent invention is
to prepare new corrpoundsw
N R’
- HN™ N Nj L
R2 ke

=]

A—r—2z

3]

S o

wherein the groups L, R', R?, R%, R*and R® have the meanings given in the claims
and speciffication, the isomers thereof, processes for preparing these

dihydropteridinones and the use thereof as pharmaceutical compositions.

Background to the invention

Pteridinone derivatives are known from the prior art as active substances with an
antiproliferative acﬁvityl WO 01/019825 describes the use of pteridinone
derivatives for the treatment of neoplastic and viral diseases. The resistance of
many types of tumours calls for the development of new phamaceutical

compositions for combgtinb tumours.

The aim of the embodiment of the present invention is to prepare new compounds with

antiinflammatory and antiproliferative activity.
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antiinflammtory and antiproliferative activity. la
Summary of the Invention In a first aspect, there is
provi ded conpounds of gene]raal formula (1), N NO?Z
RA HNN1 3RONH Ln R5 5 m wherein Rl, R2 which
S8 be | er?tic Inor di fferent, denote hydrogen or
ftuted Cl-C6-alkyl, 10 or Rl and R2
toget her denote a 2- to 5-nenbered al kyl bridge which

may contain 1 to 2 . heteroato R3 denot es hydrogen
5 et s e LCprRNOPT GRAUNG S BENGRLPTY I8 et | ¢ ot ed

15 C1-Cl12-al kyl, C2-Cl12-al kenyl, -Cl12-al kynyl and

C6- Cl4-aryl, or a group selected from anong optionally

substituted C3-Clz-cycl oal ky|# s Ocycl oal kenyl ,

C, -Cl2-pol ycycl oal kyl , C, - Cl2- pal ycycl oal kenyl ,

C5- C12-spi rocycl oal kyl , stituted

C3- C12- het er ocycl oal kyl- i ch contlgiRfs 1 to 2

het eroat ons, and C3DCt2-heterocydl oal kenyl which
contains 1 to 2 heteroat or 20 R1 and R3 or R2 and
R3 together denote a satuxa

C3- C4-al kyl bridge

ed or unsaturated

O

wherein

R', R* which may be identical or different, denote hydrogen or optionally substituted
Cy-Ces-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
C4-Cyz-alkyl, Co-Cyz-alkenyl, C,-Cqz-alkynyl and Cg-Cs-aryih, or

a group selected from among optionally substituted C;-C,s-cycloalkyl, C3-Cqo-
cycloalkenyl, C;-Cy-polycycloalkyl, C,-Cia-polycycloalkenyl, Cs-Cq-spirocycloalkyl,
optionally substituted Cs-C,-heterocycloalkyl which contains 1 to 2 heteroatoms, and

Cs-Cyo-heterocycloalkenyl which contains 1 to 2 heteroatoms, or

R'and R®or R*and R® together denote a saturated or unsaturated Cs-C,-alkyl bridge

which may contain 1 heteroatom,

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

halogen, or
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whi ch may contain 1 heteroatom R4 denotes a group

sel ected from anong hydrogen, -CN, hydroxy, -NR6R7 and
25 hal ogen, or Ib a group Belected from anong
optionally substituted Cl-C6-al kyl, C2-C6-al kenyl,

C2- C6- al kynyl, Ci1-C5-al kyl oxy, C2-C5-al kenyl oxy,

C2- C5- al kynyl oxy, Cl-C6-al kyl thio, Cl-C6-

[ keyl - C6- | sul.ph I ot.es
B e B Y R U S HURER B sl el o 0o
@iyl o€ aCleglkylotR -C,Chenllednyony,| C.-ChaliGiidcxy yC,-Cs-alkylthio, Cq-Ce-
- I Cld- - C6- Cl4- aryl - C1- C4- al kyl
8%%%?8%35%¢%§69V%ﬁ¥l%¥h%qyéroaryl whi ch contains 1 or
2 nitrogen atons, n denotes O or 1 10 mdenotes 1 or

15, ARLES B GBS O AIPIBBRIARE i, -

subst e nyl”,” prper
@?(pd kwl 3 r@el-@ﬁlabtb,n%-,c4ﬂjhyf-6k-baﬁ-aryl, ;C&'@QW"}O‘] 7C4'3|ky| . C3'C1 o=

T TR AR e B PR R RitEre At 15

azacycl oheptyl, R6, R7, which may be identical or
iffe te hydrogen or Cl-C4-al kyl, and 20 RS,
gg deﬁgﬂge%ﬁgﬂgstituted nitrogen substituents at R5,
whi chdemgtevé or dentical or different, either hydrogen
or a group selected fromanong Cl-C6-al kyl,
-Cl-4-al kyl - C3-Clo-cycl oal kyl, C3-Clo-cycl oal kyl,
86 dglotemia grqup-selbct-fadnk gino@§ oftichally yubstipgedamyipholinyl, piperidinyl,

B 0 PP Bl 1 D 0 operaany,
Sg8piConarphatieyl hsulmhopglardbgojihyl, ©Bnetghainyl| SNR°Fhany|
- (4 | sul phonyl and C6- Cl4- 25
%aycﬁé‘&%dé%i al kyl sul phonyl , wherein the term
het erocycl oal kyl, unl ess otherwi se stated in the

ﬁe,fl'\h,n\i.vwlcﬂ rr]r'?‘ery b%‘%&é’&t%ﬁl o?f'different, denote hydrogen or C,-Cy-alkyl,

and

R?, R® denote unsubstituted nitrogen substituents at R®, which may be identical or
different, either hydrogen or a group selected from among C;-Cs-alkyl, -C;-C4-alkyl-
Cs-Cio-cycloalkyl, C;-Cyp-cycloalkyl, Ce-Cyg-aryl, -Cy-Cu-alkyl-Cs-Cis-aryl, pyranyl,
pyridinyl, pyrimidinyl, C,-C4-alkyloxycarbonyl, Cs-Ci4-arylcarbonyl, C;-Cy-alkylcarbonyl,
Ce-Cy4-arylmethyloxycarbonyl, Cg-Cys-arylsulphonyl, C,-C,-alkylsulphonyl and Ce-Cis-
aryl-C4-Cs-alkylsulphonyl,

wherein the term heterocycloalkyl, unless otherwise stated in the definitions, denotes 3-
to 12-membered saturated or unsaturated heterocycles which may contain nitrogen,
oxygen or sulphur as heteroatorns,

the term alkenyi, in so far as it is a component of other groups, denotes branched or
unbranched alkylene groups having 2 to 10 carbon atoms, if they have at least one

double bond,

the term aryl denotes an aromatic ring system having 6 to 14 carbon atoms,
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to 12-nenbered saturated or unsaturated heterocycles
whi ch may contain nitrogen, oxygen or sul phur as
het eroatons, 30 the termalkenyl, in so far as it is a
conmponent of other groups, idenotes branched or
unbranched al kyl ene groups having 2 to 10 carbon
atons, if they have at |east one double bond, 35 the
r av, t

ﬁ% %étg%%ﬁntgtgfo]mn% %B}Jcﬁ'réll?% Lg&ii E%Qg%@é) ﬁr%% VL1 thdrPise, may
" bpséleciad Ifrynmrl@strlnnmeédorm&@tbmgr oups, unless stated
ot herwi se, may be selected fromone or nore fluorine
atons, the substituents of the optionally substituted
helsabstitugnte oidbe optidredy suhslituded sl gicsips, urfiesseated otherwise,

r e atoms, the
@%kg%h@%g%tﬁgw&&&f%&? f@ﬁé’lllgfjg{og{ébst i tut ed al kynyl
groups, unless stated otherwi se, nay be selected from

[ n he .
OB PR BT AP 5L SHBRL 0SB0 8 o e
rwanbe delocted faimsene orrmgretﬁlsosm giotred from -OH, -NQ2,
-CN, -Owe, -0OCHF2, -0OCF3, -NH2 or hal ogen, the
substituents of the optionally substituted
the sebsiityentsoef| the bptipnelhpsybstinikasseychonikylegtous, neless siafednatijerwise,
0 . 1 tiguenqt

A R R SR e et o
othervvl se, may be sel ect ed from OH, - N2, CN - OWe,

t
0P e MR BRI BRI ol Bk o
Qiereisesmay desslested v GeCaialylr es t her eof | and
optionally the pharmacol ogically acceptable acid
addition salts thereof. In a second aspect, there is

the subistitgntsooftuurntiood!lyf substituted argdgrolafsi nddssadiated ditarwise, may
be selected from -OH, -NO,, -CN, -OMe, -OCHF,, -OCF;, -NH, or halogen,

| optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.

In a second aspéct, there is provided compound of formula | as defined above for

use as a pharmaceutical composition.

In a third aspect, there is provided a compound of formuta | as defined above for use

as a pharmaceutical composition with an antiproliferative activity.

In a fourth aspect, there is provided the use of a compound of formuia | as defined
above for preparing a pharmaceutical composition for the treatment and/or
prevention of cancer, irffections, inflammatory and autoimmune diseases.

In a fifth aspect, there is provided pharmaceutical preparations, containing as active
substance one or more compounds of general formula (I) as defined above or the
physiologically acceptable salts thereof, optionally combined with conventional

excipients and/or carriers.



use as a pharmaceutical conposition. In a third
aspect, there is provided a conpound of fornula I as
defi ned above for use as a pharmaceutical conposition
with an antiproliferative activity. In a fourth

aspect, there is provided the use of a conpound of
f“@)@nﬁjﬂb gspget, e iredrovigied \eepfooespfaspaenaniggaa compound of general
p&ﬁﬁﬂ@ﬁ,utlcal conposition for the treatnent and/or
prevention of cancer, infections, inflammtory and
aut oi mune di seases. In a fifth aspect, there is

provi ded pharmaceutical preparationg, cgntaining as
active substance one or norey€o0 of genera
formula (1) as defined above lor tl e ﬁglologically
accept abl e salts thereof, [ ined with
sad/or capr_gg%rs In a

K € ed a process for

conventi onal excipiezg
si xth aspect, there i
preparing a conpound of al formula (I), NNO
HN NNTRL RZRARB ONH¥m RS M wherein R-R5, m n
and L have the neani ngs as | defi ned above,

characterised in that a génpggnd of general fornula
(rr)y AR ,

Tn
R
wherein

R'-R®, m, n and L have the meanings as defined above

characterised in that a compound of general formula (I1)

()
wherein |
R'-R® have the meanings as defined above and A is a leaving group,

is reacted with an optionally substituted compound of general formula (lI1),
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ANNRz R3 (Il) wherein R -R3 have the neanings as
defi ned above and Ais a |eaving group, is reacted
with an optionally substituted conpound of general
formula (I111), e NH2 R4 ORLIO (IlIl) wherein R 4
has t he nmeani ngs as defined above and R10 denotes CH,
NHL-R5, -0O-nethyl, -0-ethyl, 5 and then optionally
the product of general fornmula ( NO HNNNR2 R4
Rs ORIO (1V) wherein RL to R4 t he meani ngs as
defined above and RI10 degetes O, -NHL-R5, -0-nethyl
or -0-ethyl, 10 optionall'y~afterprevious hydrol ysis
of the ester group -COR70, i$ ed with an am ne
of general formula (V)

()
wherein

R* has the meanings as defined above and
R™ denotes OH, NH-L-R®, -O-methyl, -O-ethyl,

and then optionally the product of general formula (IV)

|
N N @]
i
HN™ “N7 N7 g2
4 |3

R ' R

o R0 (iv)

wherein _
R' to R* has the meanings as defined above and
- R" denotes OH, -NH-L-R®, -O-methyl or -O-sthy,

optionally after previous hydrolysis of the ester group —COR™,
is reacted with an amine of general formula (V)

NH-L-R®, (V)

wherein

' R® has the meanings as defined above.



NH2-L- RSm (V) 15 wherein R5 has the neani ngs as
defi ned above. 1f In a seventh aspect, there is

provi ded a conpound of formifa (I1), NRL ANNR2
R3 (I1) wherein R1-R3 have the neanings as defined

above and A i eavi r ou eent h

158 Bt prasch e i v dotogpa Or Brahala ()
trans- 4- (4-cycl opropyl net hyl - pi perazi n-1-yi ) - cycl ohexy
lamine 2 /-\ 2V/~HN ~-NHNNMN-N-2- Detailed
description of the invention $urprisingly it has been
found that conpounds of necdl foOnula (1) wherein
the groups L and R tl§ R5~have Yhe neanlngs gi ven
hereinafter act as inhilbitols of Ebe0|f|c cell cycle
ki nases. Thus, the np ds y used for exanple
to treat diseases connected wlgh the activity of
specific cell cycle kinases aRd characteri sed by
excessive or abnormal cel{ll) proliferation. The present
|nvent|on therefore relates to conpounds of genera

whelsihul a (1)

R'-R? have the meanings as defined above and A is a leaving group.

In a thirteenth aspect, there is provided

Cis- or trans-4-(4-cyclopropylmethyl-piperazin-1-yi)-cyclohexylamine

oy, ooy,



NOHNNN I2 4R R ONHLn 5 m(l) wherein R,

R2 which may be identical or different, denote

hydrogen or optionally substituted G- C6-al kyl, or ---

R and R2 together denote @ 2- to 5-nmenbered al kyl .

bri dge which may contain 1 to 2 heteroatons, R3

denot es hydrogen or a group selected from anong
Detaitsat desaiptipnsii bise invengign C1- C12- al kyI C2 Cl12-al kenyl ,

Surpmqlgé:&i 2 kl\ég%rgfand %ﬁt g%%ug?[lﬂdis e f rnfi%klzcﬁrﬁérem the

CHOROBhLYY khe ﬁﬁ%aﬁik%scgmém&blmnaﬂter act as |nh1bttors of
grou@[.%ilg %oﬁ%ygl oal kyl, Cr G rpolycycl oal kenyl, C5 -3-
specifit el giycledgoages. kyl |, C3- Cl2- heterocycl oal kyl which

contains 1 to 2 heteroatorrs tad with the

Thus GBe Compbigrtdsmaayyhes wsediensianie Bhtre@é AisgRsRs opnpgeigd wi

a4 O cd'hy dRBedsh@airaenonie otk
act""&"tf%%ura @ngéﬁﬁsagﬁgna{%’dﬂﬁ% ;HS* 'kyl 5 bridge which
proliferatiorcontain 1 heteroatom R4 denotes a group sel ected

The W%I%gagﬁ%ﬂtim HPoRRe rel%béc s Yy dunds\RdSheraformula (1} -

of "a group se ted from anong optionally
substituted G -C6-al kyl, C2-C6-al kenyl,

: )\T,},:E

R 3

=

ez

;Ucn

" M
wherein

R'. R? which may be identical or different, denote hydrogen or optionally
substituted C4-Ce-alkyl,

ar | |

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

2 heteroatoms,

R3 denotes hydrogen or a group selected from among optionally substituted
C4-Cio-alkyl, Co-Crp-alkenyl, C,-C2-alkynyt.and Ce-Cys-aryi, or

a groUp selected from among optionally substituted and/or bridged Ca-C1z-
cycloalkyl, Cs-Ciz-cycloalkenyl, C7-Cyo-polycycloalkyl, Cz-‘C12-p0_lycyc|oalkenyl, Qs-
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10 C2- C6-al kynyl, C -C5-al kyl oxy, C2-C5-al kenyl oxy,
C2- C5- al kynyl oxy, G -C6-al kyl thi o,

Ci - C6- al kyl sul phoxo and G - C6-al kyl sul phonyl, L
denotes a linker selected frpm anong opti onal | y
substituted C2-Clo-al kyl, - Coo- al kenyl ,

C6- Cl4-aryl, -C2-C4-al kyl -C6-Cl4-aryl,

C12-s§@0t§§3doeﬂk | C@b&41e@érb¥§cloélﬁqupltnbﬁ %htéfn@'? g Q%teroatoras

-Cl2-c oal k and heteroaryl which contalns

andrﬁar%ag@ﬁ er%ﬁy@#ﬁhalkernydi wihighegorgains 1 to 2rhetemostesisloor 2

20 R5 denotes a group selected.from anong optionally

substituted norpholinyl, piperidinyl, piperazinyl,

qmdrfésfcazRTamd: & bogether a?mdtelal Shhtﬂrsdted oF Enlgétwe;te@%:s -C4-alkyl

ome erazi ny sul phoxonor phol i nyl ,

b”dgﬁl"‘gﬂ%m%c&ﬂg’ﬂ hoeteroatamonor phol i nyl, - NRSR9 and

azacycl oheptyl, 25 R6, R7 which may be identical or

di fferent, denote hydrogen or C, -C4-alkyl, and R8, R9
R* dgmotasea @mpnse[ettade‘obmlammwhydmgsm G Hirety, BRsR; and

h Iv\,hl ch may be identical or different, denot e ‘ei t her
aoﬁ?ﬂr li;en or a group selected from am)ng Cl- C6- al kyl

a gro@és%c?éd‘ﬁbm%gg o&@ﬁé’l&’ %ﬂﬂé&lt@ﬂ ¥ﬁ7<gP@ k()'yfi-alkenyl

Cl4- ar
CIEEWIKWYWC: Cmy@lkmw,r@ztcs@ﬂ@emmw%@symwmmw C1-Ce-alkylthio,

G %@g %hg el bo %}Qﬁéi?yﬁgﬂﬁﬁ ?:rlg?ma/llryl sul phonyl ,

Cl - C4- al kyl sul phonyl - and
C6-Cl4-aryl -d -4- al k%/ilesul phonyl -, -4- optionally in
Lt hdenefemaplinker setestrdiiemsameng opticealiyt sbstituted Co-Cro-alkyl,

o R L8 SRS A A o
opticretie priiged @&Cdz atibdlkyl mreidisrdah@n@dth contains 1 or 2 nitrogen

atoms,

n denotes O or 1

m denotes 1 or 2

R® denotes a group selected from among optionally substituted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R®-
diketomethylpiperazinyl, sulphaxomorpholinyl, su!phonylmorphoiihyl,
thiomorpholinyl, -NR°R® and azacyclohepty!,

R®, R” which may be identical or different, denote hydrogen or Ci-Cy-alkyl,

and |

R®, R® denote unsubstituted nitrogen substituents at R®, which may be identical or
different, denote either hydrogen or a group selected from among C1-Cs-alkyl,
-C1-C4-alkyl-Ca-C1o-cycloalkyl, Cg~C10-¢ycIoalkyI, Ce-Cg-aryl,
-C1-Ca-alkyl-Ce-Cra-aryl, pyranyl, pyridinyl, pyrimidinyl, C4-C 4-alkyloxycarbonyl,

~ Ce-Crg-arylcarbonyl, C+-C4-alkylcarbonyl, C6~014-arylmethy!oxycarbonyl, Ce-Cra-

arylsulphonyl, C1-Cs-alkylsulphonyl- and Cs-C14-aryl-C4-C-alkylsulphonyl-,
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5 Preferred conmpounds of formula (I) are those wherein
Rl to R4, R6 and R7 are as hereinbefore defined, and L
denotes a linker selected fromanong optionally
substituted C2-Clo-al kyl, C2-Clo-al kenyl,

CB- Cl4-aryl, - C2-CA-al kyl - GB-Cl4-aryl

- C6- C14- aryI Cl-C4-al kyl, optionally bridged

optigﬁél&]i%'tﬁé %nﬁ?b*‘ﬂe @Uf?}nﬁ‘&rsefr%arr %{n@@c—lﬁ ottﬂ%e? 8@5@ &éerﬂ%ﬂ{ 2

atons n denotes
d;asttkmeotras andrtba mmﬂmrcemthesedifpand optiohally the phairhaegedically
sel ect;? m armng optional Iy substituted
acc%?ﬁ‘%@?' A gdditio t?dh‘f'\"ﬁo R8- pi per azi nyl ,
pyrrolldlnyl tropenyl 15
R8- di ket onet hyI pi perazi nyl, sul phoxonorpholinyl,
Prefguegmnwmrq@mﬂfomwla (t)rarelﬁmsgdwhene}ﬁ "NRSR9 and

< GRS P M o e A L 00
L di ﬂéﬁd&t@@ta I:ﬁ]ﬁéﬂ%@ﬁﬁibcpfroﬁ &h@H@o ﬁbr%%/es%bfs[(f?{ﬂé@@r@m-alkyl

k - Cl-
Co- C@&ﬂ@@%ﬁﬂ-@m—ﬂw., C@@@Ihyldaycm aryl, -Ce-C14 aryl C4-Cq-alkyl,

optlorgﬂycfﬂ‘ é’%ln?/'l% @%{%f’ eﬁ@)/ %@ie&?%wlw%%cﬁ Xonta:nsy 4 or 2 nitrogen

aton@ Cl4- aryl carbonyl, Ci1-C4- al kyl carbonyl,
06 C14 aryI nmet hyl oxycar bonyl, C6-Cl4-aryl sul phonyl ,

N cpdenot eﬁl kyI sul phony!l and

m Cg&ided 1- C4- al kyl sul phonyl, optionally in the
form o? the autoners, the racemates, the enantioners,

R® dehetes2bgrtiupstieich dstbosnd talL tiea mtr@gﬁr&@tohh Elémied gﬁﬁh among
tabl e aci

oty Bl GobatiBys Poafidh bt P PBAdPenyl
NN P e s R DA Tl
thlom@rmphmnd\l%ﬁ . mazqcys;mmntylut ed C2- Clo-al kyl ,

R®, @&e%iﬁ%&syﬁgt&tegnﬁ pagh | S ¥bstitushis at FE. which ma}cl: & Bbhlical or
different, hydrogen or a group selected from among C-Ce-alkyl, -C4-Cg-alkyl-
Cs-C1o-cycloalkyl, C3-Cyo-cycloalkyl, Ce-Ci4-aryl, -C4-Cs-alkyl-Cs-C1a-aryl, pyranyl,
pyridinyl, pyrimidinyl, C4~C4-alkyloxycarbonyl, Cs-C4-arylcarbonyl, C-C 4-
alkylcarbonyl, Ce-C1s-arylmethyloxycarbonyl, Ce-Cys-arylsulphonyl, C 1-Ca-
alkylsulphonyl and Ce-Cy4-aryl-C1-C4-alkylsulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptabie acid addition salts thereof.

Also preferred are compounds of formula (1), wherein

R' to R*, R® and R’ are as hereinbefore defined,

L denotes a linker selected from among optionally substituted C2-Cqo-alkyl,
C2-Cyo-alkenyl, Ce-Ci4-aryl, -Co-Ca-alkyl-Ce-Ci4-aryl, -Ce-C14-aryl-C1-C4-alkyl,
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-5- optionally bridged C3-C, 2-cycl oal kyl and
heteroaryl which contains 1 or 2 nitrogen atons n
denotes 0 or 1 mdenotes 1 or 2 5 R5 denotes a group
which is bound to L via a carbon atom selected from
anmong R8 - piperidinyl, R8F®- pi perazinyl,

R8- pyrrolidinyl, R8 pi per azi nyl car bonyl ,

op il SRAE R BRI B B0 B AHIREABGR b 2 lboen

atoRs, which may be |dent| cal or 10 different, hydrogen
or Oa rou s%I ected from anong G - C6-al kyl,
' e@% Q C3-Ci o-cycl oal kyl, C3-Ci o-cycl oal kyl ,
m OGd'éhﬂ)te?sH"orz' Cl- 4- al kyl - C6- Cl4-aryl, pyranyl,
g pyridinyl, pyrimdinyl, G -C4-alkyloxycarbonyl,
mmaa@wu:@ a«rlmihysl bOLﬂdtﬁzL vial kyarbankatoy| selected from among

R® - tp%ﬁngll, E{/ﬁﬁ ri/‘\yla %oo%rohdmyl %prpergg% gpbnonﬂ
R-tEpevi- Fa‘-‘rmor&omﬁ% ah& HEsapRheRKbptyLS optionally in the

formof the tautoners, the racermt €s, the enantioners,
andg he di ast ereoners and the m xtures thereof and

L RN e A R I T

diﬁmenphydd@e@forfa)?muipaedledtbé IR andongm: Geﬁdﬂ@! R’\ﬂ: t@4~Bﬁ<y|-
re as hereinbefore defined hz

Ca-Geeycloatyl drs-Gine-exaiealkyl, @erﬁm@rﬁi g@oGp—aﬁ@"-@&t@d ambwranyi
t
Py ByrRHRRIENC I8y bhyedibond Gt SRENETOPRIE FaG o1 m
alkytwiarbdreyl t @e+CararydmetHyioxyaatsomlye ©q-C hearfRABHRE G,-Clhe
alkylsulphonyl and Cs-C14-aryl-C4-C4-alkylsulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the

| diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.

Particularly preferred are compounds of formula | wherein

L, m, n and R* to R® are as hereinbefore defined, and

R', R? which may be identical or different, denote a group selected from among
hydrogen, Me, Et, Pr, or

R" and R? together form a C,-C,-alkyl bridge ,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof,

Especially preferred are 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 C4-Co-alkyl,
C3-Cr-cycloalkyl, Ca—Ce-heterocycloa!kyl and Cg-Ci4-aryl or



di astereoners and the m xtures thereof, and optionally
the pharmacol ogically acceptable acid addition salts
thereof. Especially preferred are conmpounds of fornuja
| wherein 30 RL, R2Z, m n and R5 to R8 are ‘as
herei nbefore defined, and_g3 denotes a group sel ect ed
fromanong optionally substituted G -Clo-al kyl,
c3;,C7- ycI oa% kyl, C3-C6-heterocycl oal kyl and

R’ andB’ o1 B an;ilR dogetherRlengtela RatwateRDomumS Av3r ated ExHey-alkyl

turated C3-C4-alkyl brid
bﬂdge&&%ﬂ%h?n%ﬁ%é%@“ﬁgm“”s S oat o, RA denotes a
R? de@bm gmﬁi@&goﬁeﬁ%@mw@hgm@@n %ro@wa\/%t i OFt,

NHMeoNbts & FrfL, BEND-mImearawe0-DUtamyii Ne B NME -6 Opiphy Eifynyl,

t "’H?QI yl, and L denotes a |linker selected
propyn@’l' lytﬂg/llr%ing o% )honal |y substituted phenyl,

and phenyl net hyI cycl ohexyl and branched Cl1-C6-al kyl,
g cgeformof the tautoners, the
L denqgt E@dﬁ%@g Selestedfiam #BRRY optippally siibalitdedahenyl.and t he
[ I he phar macol ogi cal |
phenymé@hy gclbhéiﬂgénd ﬂ%ﬁcﬁ@& (plrt?sng P 9 y

[ e aci I on sa éreof. The invention

optsonallyr lnHlae forh af t tautomeny dnel saa:n‘métesmhieaeriaﬁtmmersetms
The i nvention al

] har nace cal ositions,
d'aste'%eﬁgﬁfééﬂﬁ&heaﬁ‘ﬁwﬁgg ok et pratitnaily g phaggacologically
acceptBBRY 584 SdlditoM sal&oMBRsft i ons with an antiproliferative

activity. The invention also relates to the use of a
conpound of formula | for preparing a pharnaceuti cal

 The inGTBSHhBcd es ok B B R Placeutioa

compoditisagses.

The invention also relates to compounds of formula | for use as pharmaceutical

compositions with an antiproliferative activity.

The invention also relates to the use of a compound of formula | for preparing a
pharmaceutical compoeosition for the treatment and/or prevention of cancer,

infections, inflammatory and autoimmune diseases.

Disclosed herein is a method of treating and/or preventing cancer, infections,
inflammatory and autoimmune diseases, characterised in that a patient is given an
effective amount of a compound of formula 1.

The invention also relates to pharmaceutical pre'parations, containing as active
substance one or more compounds of general formula (1) or the physiologically
acceptable salts thereof optionally comblned with conventional excipients andlor

car riers.



Di scl osed herein is a nmethod of treating and/or
preventing cancer, infections, inflammtory and
aut oi nmmune di seases, characterised in that a patient
is given an effective anoug of a compound of fornula
I. The invention also relatés to pharnaceutica
preparations, containing as active substance one or
f+a0 f )
T e e oS ool Btp2rinhs QhpbSnd of genera
formgdt).ned with conventional excipients and/ or
carriers. -7- The invention also relates to a process
for preparing a conmpound of general forrmula (1), N
NO HN NN 24R3R ONH I|ILn Rsm (1) 5 wherein
R-R5, m nand L are as herelqpef e defi ned,

characterised in that a general fornul a
(11) N X % R~ANNRZ)§ ||)
HNT SN N
| | R* R
0O TH
i|~n
RS
" (1
5
wherein
R'-R®, m, n and L are as hereinbefore defined,
characterised in that a compound of general formula (I1)
N N 0O
1
XL L
A N N R?
e
(n
10 wherein

R'-R® are as hereinbefore defined and A is a leaving group,

is reacted with an optionally substituted compound of general formula (l1f),
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15

10 wherein RL-R3 are as hereinbefore defined and Ais
a leaving group, is reacted with an optionally
substituted conpound of general formula (I11), -8-
Nl-1Z R4 0 Rlo (IlIl) wherein R4 is as, hereinbefore
defined and 5 R10 denotes G- NH-L-R5, -0-nethyl,
-0-ethyl, and optionally then the product of genera
formula (1V) NNOR HNNNRZ R4 RS 0 AR0(IV)
wherein 10 R1 to R4 is as her ¢l Abef ore defi ned and R10
denotes OH, -NH L-R5, Ro-neth or -0-ethyl,
optionally after previou , sis of the ester
group -COR70, is reacted am ne of genera
formula (V) 15 NH2-L-R5m (M erein

R10
(11

wherein

R* is as hereinbefore defined and

R denotes OH, NH-L-R®, -O-methyl, -O-ethyl

and optionally then the product of general formula (1V)

o R )

wherein
R' to R* is as hereinbefore defined and
R'® denotes OH, -NH-L-R®, -O-methyl or -O-ethyl,

optionally after previous hydrolysis of the ester group —COR, is reacted with an
amine of general formula (V)

NH-L-R%, (V)

wherein



-9- RS is as hereinbefore defined. The invention

further relates to a conpound of formula (I1), R A"

z NN13 R R (11) wherein RL-R3 are as hereinbefore. ...
defined and A is a |l eaving group. The invention alsa
rel ates to conpounds of forr%xa(l) OiH3 RemL" N/
HN NO R NNNR R4 R3 arrpIeRlRZConflgRS
sR4 L,; Rem RorR)2~CH3 C 27 HRHICCH3 CH3 ) o
i;*@swerymbe@e defined.

The invention further relates to a compound of formula (l1),

(1

wherein

R'-R? are as hereinbefore defined and A is a leaving group. °

The invention also relates to compounds of formula (l)

o] <I:H3
R® LN : NZ " ©
N N N R?

R rla3

1 2 Confi
Example | R R R or gz R3 R* L-RS,
%
o A
a7 w0 R /ﬁ O~ '
HC” cH b EN]
3 3
XZ\/CH3 Xa [
44 H R G H
b
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CHS'2/CH3 13 6 102 HR H3CCH3 C- N Y X3 CH3 103 H

CH3 R U-Xa a CH3 105 H R CH3 110 H) 4~~3 R 0 ()

X~ CHa X HCdxX4 "J 3 4R~ ) z~ CH3
58 HR O,

Y3 CH3 Hc N 55 HR O C»%)1~CH3 Y CH

HRH -9a-

44

3

[ >/ OUCH

133 H Xz~CH3 R (\

R\ (

)

i~ CH3 X4 134

Xz\/ CH,

Xz\/CHs

XZ\CHS

Xz\CH3

XZ\CHS

C=CH 3

46

/

55

58
102

103

105

110

115

AN

CH3 C CH ?F3 6N 115 H CH3 R o~ 9b-
X (




3 "3Y{ 234 HXI~-CH3 R XCH CTCH3 H 3C 3 CH3 240 H
CH3 RCOH3CCH N, aia wh¥ein the abbreviations Xi,
X2, X3, X4 and X5 used in the Table in each case
denote a link to a position in the general fornula
shown under the Table instead of the correspondi ng
groups R1, R2, R3, R4 and L-R5. The invention also

relates to cis- or
trans-4-(4-cvcl nnrnn\lngt_hy_l__p_ppe,r__a?i’] 1-yv1) -

7

cyclohexyl#nlne HQN N ti--ZNtOx, "N 9c | Th
term al/k gr Cmrcludlnc al kyt grpups which aqgia
pd?? off %ther groups, dRnotles brlanche H@d unbfr an
al kyl groups with 1 tjo 12 carbof ayons, preferablgjl
-6, st prieferably 1-4 carbon atenhs, |such as, faor
exanpl ¢: nethyl, ethyl, prapyl, butyl, pentyl, hex ,
heptyl | octiyk, n |,| decyl jand dodecyl. xUnl ess
og? rmﬁsghstat d, the venrent i ched ergs propyl ,
pentlyl , hexyl,| heptyll, o |, | nonykw, decyl d
dodecyl inglude all tthe possi bl oneric formsl Fo
exanpl ¢, the tern1pr0py| i n¢l udes the|ltwo isongeric
gr oups| n- priopyt—and ijso- propyt, —tte termrbutyt
i ncl udes n-fbutyl, iso-butyl, sec.xPutyI %nd [ij

tert.-putyll, e term pentyl
234 H KT R HCJ\CH O~on,

a ol

4

3

%

r
X o Hsc?i\
240 H CH, R X, [

‘wherein the abbreviations X, Xz, X3, X4 and Xs
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 groups R', R?, R?, R* and L-R°.

The invention also relates fo cis- or trans-4-(4-cyclopropylmethyl-piperazin-1-yl)-
cyclohexylamine

- W> v =) W>



i ncl udes i so-pentyl, nebper_n;%lw, etc. In the ‘
abovenenti oned al kyl groups 0ne or nore hydrogen atons

may optionally be replaced by other groups. For
exanpl e these al kyl groups nay be substituted by
fluorine. Al the-hydrogen atons of the al kyl group

may optionally also be replaced. The term al kyl
bri dge, unless otherw se stated, denotes branched and

The tegnislign gneubs, ahdyding P s , tons, f
ol ding b Brotgswrlich e oGP Pl afien Biiunse.

le nmethyl ene,
de”°‘eﬁ5)-<tgrgﬁ§z'ﬁ%‘i’1 @PQ i%@rww, alled grotps with and 12&4mhoRYhset ¢-
propyl ene and butyl ehe

preferdbly dges. miyst &%k&ﬁﬁm £h4 lrl?c%f 2ogrs. éych s, farexamplé: methyl,

bri dges are ‘particul arl

ethyl, RsppYigstyimpen |
O e NpIR, Cogl ARy BRI Dptess,

- pl,aced by one or nore het
Othemgr%%ﬁ%{egxb&e ,Ovr'ﬁy”i’ﬁ"li@éﬁddefmsqumnhrbutjﬂhﬁehlﬁyl,rﬁe’*klgﬁ@}ﬁ{y;
ot her !

octyl, ngngludscylidme dish tch are a. part of
exampid” ‘&%ps))( deno@s@%&%%c%bgﬁﬁsﬁa% sdfosmgyFene
mp gr geminrepyl incudes e hanisainedie grolsd ﬁ-a?rgbglz%] fsogspropyl
on- atons, ;

r abl 2 - 3 car

the terngrﬁg@i?E}éﬂj%-bﬂﬁrgjsﬁ%@g&ea b4 endriert doutyl, ¢hb enth penty!

lnclude&E'bsaﬂmmpl, heqbém\_w efd henyl , propenyl, butenyl, penteny
etc. Unless otherw se stated, the aboverentioned terms
propenyl, butenyl, etc also include all the possible

the term butenyl 10

In the ab ' r For exanpl e,
e abd/etd, tfbn%@bd;ﬁgg I%WL’IPSZQ% efgre hydmgesratbms may optionalily

i ncludes
be replagedrby jtherigrpuparor ex - r openyl ,
by ﬁuoririe' gﬁ{@] | -1- prgpenyl , a@%ﬁ'ﬁyﬁe %‘k ‘r%§88§|m%’ae substituted
= “hydgegringioms of theeallald greu® mdyo&kﬁg)r@”ggi%d be
replacedgr oups, unl ess otherw se stated, one or nor ydr ogen
atons may optionally be replaced by other groups. For

exanpl e, these 15 alkyl groups may be substituted by
en atom fluorine. Al the hydrogen atons of

The termi /1 GH b e i angecsiaiash dohpte Boubns WA Fanched
alkyl groups with 1 to 5 carbon atoms, for example methylené, ethylene
propylene, isopropylene, n-butylene, iso-butyl, sec. butyl and tert.-butyl :9tc
bridges. Methylene, ethylene, propylene and butylene bridges are particula.rly
preferred. in the alky! bridges mentioned 1 to 2 C-atoms may optionally be



10

15

20

25

30

The term al kynyl groups (including those which are a
part of other groups) denotes branched and unbranched
al kynyl groups with 2 to 10 carbon atons, provided
that 20 they have at |east one triple bond, for
exanple et hynyl, propargyl ; 18utynyl, pentynyl, hexynyl
etc., preferably ethynyl or propynyl. In the
I .
ropBRBY B GRS h SR OB R o P A BRI ES, o o
sulptepl aced by ot her groups. For exanple, these 25 alKkyl
groups may be substituted by fluorine. Al the
hydrogen atonms of the al kynyl group nmay optionally

TheXeRfl dMeriy? &fb%d(chL'ftﬁnq eﬁ\ﬁﬁﬂch%‘?@%;&?t %tﬁéfg@ﬂ?%%denotes

ring syste w't h arbon ato prete
bramhel:bamdmbbrranahedslkym’rm‘ @noapb wiithe to/ | Q catbonhatons, seferably 2

o B BB AR 2t IR el e e o
least¥he dddbidBond OFRdmpiddaciua! @ | v, P& ppé?ﬁ‘:m{fn}l pentenyl

fluorine or chlori ne Cl- C10-
etc. tinless athewlsemt@teér His @bmn@qtmnbw termegiroperyflgbatehyl, etc

alsongglﬂr;étehgl thggp%ag %épmer ¥ C3 al kém&rﬁ{e{gablgutenyl
inclyders ebabdny| -Dborinhy I3-Gtenfr @h’ﬁéi hyl- 1%&13,{ Exp{Eth@s? ‘?.:f'openyl

het er oaryl groups wher ei n up wo carbon atons” ar
2-melyi-Adearegyl, B-naelbybe- nrrmewi ﬁnag}eﬁthxt breshenyd| ude

pyrrol e, pyrazole, imdazole, triazole, pyridine,
pyri mdine, while each of the abovenenti oned

In tHeealmrvemngritioniengalkenyl grpbb@ naibys athepwisbetatad) lonkeast here
a benzene rin r ef er abl benzi m dazol e, and unl ess

hydiggRB s May Bptienaliyder Gy eihes oraypse PF pxamele these
alky@ﬁo%g?%%ﬁe%kﬁ%e{tﬁw H%Z@%i&#@ﬂ%ﬁ)m f{%&“‘_ﬂéxﬂm{eehyfmgen
atorop of theaalkgnyl @reupstEytantinaph atepl be mpiacedal |y

substituted heteroaryl, preferably optionally
substituted pyridyl. Exanples of cycloal kyl groups are

The G1eh afdykyl grBUpY PIRcNdiny Biose Whi@RERPR pakUT®thdrUroups) denotes
branched and unbranched alkyny! groups with 2 to 10 carbon atoms, provided that
they have at least one triple bond, for example ethynyl, propargyl, butynyl,
pentynyl, hexynyt etc., preferably ethynyl or propynyl.

In the abovementioned alkynyl groups, unless otherwise stated, one or more
hydrogen atoms may optionally be replaced by other groups. For example, these
alkyl groups may be substituted by fluorine. All the hydrogen atoms of the alkynyl

group may optionally also be replaced.

The term aryl denotes an aromatic ring system with 6 to 14 carbon atoms,
preferably 6 or 10 carbon atoms, preferably phenyl, which, unless otherwise
stated, may carry one or more of the following substituents, for example: OH, NOs,
CN, OMe, -OCHF, -OCFs3, -NH_, halogen, for example fluorine or chiorine, C1-Cyo-
alkyl, preferably C4-Cs-alkyl, preferably C;-Cs-alkyl, most preferably methyl or
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exanpl e cycl opropyl, cyclobutyl, cycl opentyl,

cycl ohexyl, cycl oheptyl or cyclooctyl, 15 preferably
cycl opropyl, cyclopentyl or cyclohexyl, while each of
t he abovenenti oned cycl oal k b groups may optionally

al so carry one or nore substituents, for exanple: OH
NO2, CN, Owe, -OCHF2, -OCF3, -NH2 or hal ogen,

eth;p,r@-ﬂqﬁbi-alkﬁfl posfershlPrOah |6re-,-ofélth Q’:@UH"—COO C1-Caalkyl
nor

fer y. Cl- C5-al kyl referably Cl: C3-al'kyl,
pfe‘%f’%‘%r UF‘? thybehy-edhny! tq{SN H2- O Gi - C3- al kyl , preferably
-0-nmethyl or 20 Oet hyl, -COCH, -COO C, -™4-al kyl,
preferably -COO nethyl or -COO ethyl or - CONH2.

ExaPRgiés oﬂhailehyarpr@foe:ps evhesuipslip foe Sarbbn ems b @é}bllﬁ&éd by
=0 NH2, nethyl or F. Exanples of

one%;gwgz};&ég%n a@mﬁj wl%w@edayrﬁwlegqulm trigzgle, myzidine,
pyrzﬁﬁlﬁgi\gﬁ% gﬁcét;/ éfgﬁg%%@#ﬁé/rﬁ g@tgfj ﬁ?@ﬁw fﬁnag N ogt?(ﬂgally also
be aryecﬂatmhwtaabgzlhzertg/nm@,rmnmwlbIy@renzyml:lab@lpl any linless otherwise

stet ) B aRe VY B 05 o Keb aH IBmEAlcHR@ gubstituents, fo
exarapls; %ImerIOHgomao:?némyz @mau Rl CONIIS NHLAEHYorNE O

nore substituents. notes an oxygen atom
substituleddphanyl, amﬂlousllgesmtdutedtmterﬁmwlmreéerably optionally

_ r al kyl groups, unless otherw se described in
SUb{lﬁ%t%dg)%%{thl ons, include 3- to 12- menbered,

preferably 5-, 6- or 7-nenbered, saturated or
unsat ur at ed heterocycl es which may contain as

xamelas efatystaalk ioreurfeare enolasdy! grouns withid - fearboargibms, for
exarhﬁ w(%{r?éﬂééyn%o%@& WI%[)%[S/‘[J‘%%@F\S%% g)hcéoheptyl or cyclooctyl,

pref%rebhhm;?albmpwianycl:ldpmh@r cydllin(;eskW WHﬂbmlrtﬁ th&hi ol an,
i thiolan rroline rol i di ne, pyrazoli ne,
ysmentinead ‘ﬁp oalityticiauRst iy .ontienalhy; 8P siafy, oneer moee e,

: subs‘?s'tlﬂﬁ{tb %P%xa:ﬂ}ﬁlé 1 N8, X Rl %HP% ~p@f‘e’-NHz or halogen,

pi per azi ne, I azi ne, tetrazl ne,
prefembb'rfmqaihml wrrmformaaihpﬁm—alhylapraie'ab!y C1~Cs-alkyl preferably Cq-
h I
Ca-a[hyL r%fe% ébfc’ %&m‘p& (g.‘” pykja}lz %réferaq)ly -O-methyl or ~
O-ethyi, COOH -COO0- C1 -Cqalkyl, preferably -COO-methyl or -COO-ethylor

~CONH_. Particularly preferred substituents of the cycloalkyl groups are =0, OH,

NHz, methyl or F.

Examples of cycloalkenyl groups are cycloalkyl groups with 3 - 12 carbon atoms
which have at least one double bond, for example cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl or cycloheptenyl, preferably cyclopropenyl,
cyclopententyl or cyclohexenyl, while each of the abovementioned cycloalkeny!

groups may optionally also carry one or more substituents.

"=0" denotes an oxygen atom linked via a double bond.
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10 pi peridine or piperazine, while the heterocyclic
group may optionally carry substituents, for exanple
Cl-CA-al kyl, preferably nmethyl, ethyl or propyl.
Exanpl es of polycycl oal kyl groups are optionally
substituted, bi-, tri-, tetrg- or pentacyclic

cycl oal kyl groups, for exanple pinane, 2,2, 2-octane,

TR ST ey i)
definitioss] ineh.ed :&tﬁﬂ@ﬂ;ﬁ(@ﬁblbﬁed,, pﬁéf@grablﬁ ?Ie ,; %-; %rg? -membered,
satBEEPG oA Pele SriaTuRicRyay Btiaimas btarpatpmtaye

nitregen, exygen ne sdiphbt, dor &oartpleftetraleydroflran netbhy@eura’bne, v-

[ | Lonal |
ut SRS v e, BRLAY ciShBS SO0 ] pane,
dm)@é‘ﬁ@l‘%heﬁ% tm@?ﬂeﬁlfhlﬁbhogﬂ”mlm@yﬁ'shcﬂlhappyffraeollr_}e, pyrazolidine,
D M A RS elfacl PR *@%2&@%@‘%%@@@% Ryg=ine,
Plpqregoﬁn@agmu tRzips seephelingdhiompsabpling, diazepiant exarine,
tetrdraavo-ogagngl imﬂsiazdjleagyrfa@blidiﬁ?,ﬁgfﬁgegaF@;]rgﬁFgﬂlMIine,';ﬁﬂ&lidine,
. L Or | . | ne, e .

pip<fiPh BIFna i Roh O erto/p s Br s cpmiangly carry
subgfiteerisafsirexatipbe CieC420kyTherefarablgundihyh ctioyl dr pgohyd. t he

i nvention may be present in the formof the

i ndi vi dual optical isoners, mxtures of the individual
Exagipiat PldRly @y/clenlld wspemeresopsionaflp subalitated, i, trhetetrar or

pentaytifecyorsIRTRIFSuS dorddsain biB Zﬁ!r:i‘%-uéa ?d?,}z%ctéﬁ@ zi,gﬁgmh?%tane or

h d ion salt's
aderf AN fahes Sraiites P Policaialke | g arearipraly borged andior
substitabeyl| Smemitkrad di, tontetal-top p@ﬁt%ybﬂ@é%]@élkg?ﬂcgrg?ps,f or

o - a
profEHBBIPL By eV A 004 o GRS BEY PetS o ok o couile
bondjifgr gxample marbameamenesul phoni ¢ aci d. The substi t uent
R may denote hydrogen or a group sel ected from anong

Examples of spiroalky! groups are optionally substituted spirocyclic Cs-Cy2 alkyl

groups.

Generally, the term halogen denotes fluorine, chlorine, bromine or iodine,
preferably fluorine, chlorine or bromine, most preferably chlorine.

The leaving group A denoctes either identical or different leaving groups such as for
example —o-methyl, -SCN, chlorine, bromine, iodine, methanesulphonyl,
trifluoromethanesulphonyl or p-toluenesulphonyl, preferably chlorine.

The compounds according to the invention 'may be present in the form of the
individual optical isomers, mixtures of the individual enantiomers, diastereomers or
racemates, in the form of the tautomers and also in the form of the free bases or
the corresponding acid addition salts with pharmacologically acceptable acids -
such as for example acid addition salts with hydrohalic acids, for example
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5 optionally substituted and/ or branched G - C6-al kyl,

preferably nmethyl or ethyl, nore preferably nethyl or

ethyl. The substituent R2 may denote hydrogen or a

group sel ected from anong opt| onal Iy substituted

and/ or branched G - C6-al kyl-, 3pr eferably nethyl or

ethyl. 10 Rl and R2 together may denote a 2- to
hydpocRohe be Hyéﬂoﬁ)@mf&réd}@ r SSrqu ¢/ s8bn gﬁ&y %)ﬁéﬁipl{s(g)@hc,

propylene or buté ene bri nay &
a

fumsiceflightcalis or matbaresuplorix pgien or ni trogen, nore
preferably ethylene, propylene. 15 The substituent R3

may denote hydrogen or a group sel ected from anong

Thsomibslzméﬁt)R'Smb?fdehbieel%fc#BQéﬁ'br Qrgﬁ'BGB%Qlel Cled ﬁr‘naérhé%g

preferably eth pyl, "butyl,

OPt'ﬁBia'éy §tr"é?t5'#t§§| a}ﬂdétardmanph%xtu(}ygs %Iswt lprkefenralbllyemselthyl or ethyl,
erably al keny
mmgo gf% %’ Ior [erabl y CS-C7-al kynyl and

C6- Cl 4- aryl preferably phenyl, a group selected from
oA RSBy b el bacr - s scesiocim among
o e R R or IO R BEEFRY ot or ety

pol ycycl oal kenyl , C5 012 spi rocycl oaI kyl ,

R! acédg q%ﬁ? te?[g@g 1|:erc1) e 2 %g&e}é@aﬁm&égl Sﬁreyeerab!y an
eIy rogy eblited 2l AP ool 51604l 48R,

prefersiphapxygen ernifogen enos Mrabwthv@hbypr@wm or
nitrogen. Most preferably, the substituent R3 denotes

i sopropyl, isobutyl, isopentyl, cyclopentyl, phenyl

The GUbSMQbﬁhR?(Way déRbte ﬂgdﬁéeﬁror@%ﬁﬂ%ss%&gg E&)P‘?é@@ﬁé

enot e a saturated or unsaturat

Optlcmqﬁ&i gsélbﬁﬁ uéed ABg/oe brﬂrmhedlchenzealkat omfemtdaf emblwowl butyl,
pentg grou sep '{"%g&?b%ﬁé%ﬁg W}T' %nt Ré naz*adlﬁgr%}'e
preferably Cs-Cr-alkenyl, C2-Cqz-alkynyl, preferably Cs~Cy—aIkynyl and Cs-Cy4-aryl,
preferably phenyl, a group selected from among optionally substituted and/for
bridged C3~C12-cycloalkyl, preferably cyclopentyl or cyclohexyl, C3-Cyo-
cycloalkenyl, preferably Cs-C7-cycloalkenyl, C7-C12-polycycloalkyl, C7-C1o-

polycycioalkenyl, Cs-Cyo-spirocycloalkyl, C3-C12-heteracycloalkyl, preferably

pyrany! or piperinyl, pyrrolidinyl, pyrazinyl or morpholinyl which contains 1 to 2
heteroatoms, preferably oxygen or nitrogen, and C3-C12—heterocycloalkenyi which
contains 1 to 2 heteroatoms, preferably oxygen or nitrogen.

Most preferably, the substituent R® denotes isopropyl, isobutyl, isopentyl,
cyclopentyl, phenyl or cyclohexyl .

R'and R®or R?and R°® together may denote a saturated or unsaturated C3-C4-alkyl
bridge which may contain 1 heteroatom, preferably oxygen or nitrogen.
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hydr oxy, -NR6R7 and Hal ogen, preferably chlorine or

fluorine, nore preferably <chlorine or a group

sel ected from anong optionally substituted

Cl- C6-al kyl, preferably nmejhyl, ethyl or propyl,

C2- C6- al kenyl, preferably ethenyl or propenyl, 5

C2- C6- al kynyl, preferably ethynyl, propynyl or
Thelsubgtituent m‘m dda;k&ytleca(groqprm]@cﬁe@ Frpm ambRgXydridhOXeN,

iy BORSE ioo RarRteby Fair b o Busting, more prorcrably
chIoﬁﬁe@ﬁrbe%é‘léﬁ?@@%m Mﬁ%rg Qfgﬁ%ﬁé@%&ﬁshﬁtflgd TIRSLhhyP

es net hox net h
prefgrra@'ﬁ,arr@m)dxqthw orcm*lopvﬁ. fa- CslelklanyﬂapreﬂmabtyeetaehylrdeeropenyI

oA B i b B il cicpy ek 1 BL Ry t-Cotslgmyopreferably

methmm )dtho%rf&@;_)gﬁ R~ Oazgf,ﬁﬂeén))ﬁéw CPEEERYAPbYy, Ci-Co-

akylige, Gr-ealpyisaphon snug Cosbyiuitionshpheny| - met hyl,
MosEBIdTERBl), tne LSRR AT 305 5o, VL By gy

propargyimgenraﬂonﬁe_ n denotes 0 or 1 mdenotes | or 2,
preferably 1. R5 may denote a group selected from

anong optionally substi It uted norpholinyl,
L) 88538 S A BSOSO -
prefe;abbrrmhphprcmml butyll or ;muit;dhgm& mu‘l@lmlh I03y¢414-aryi preferabl:ily
phertkylh' o %@w Fi,,R& 14;,’%;?@{10 ?q{lgyﬁ preferably —gh%ny¥
metHA cﬁﬁ@ﬁ@lﬂa bﬁ@@éd @54018 F?gﬁfo%ﬂ{)@ﬂrefe'}%g %PQ %(rlldoﬁéteroaryi

tropenyl The™ gr oups
whiclicontaiasf cridnifragedetarne. hydr ogen or 25 Cl C4- al kyl ,

y nethyl or ethyl. The groups R 8 and RO nay
ndeﬁét%‘éﬁj;@g tituted nitrogen substituents at R5, they may

m debetesalﬁamrchfefglrabw {ferent and denote either hydrogen
da roup selected from
may enote a group selected from among optionally substituted morpholiny!,
piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R®-
diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonylmorpholinyl,

thiomorpholinyl, -NR°R® and azacycloheptyl, preferably piperidinyl, morpholinyl,

Ppyrrolidinyl, sulphoxemorpholiny, piperazinyl, thiomorpholinyl or tropenyl.

The groups R® and R? may be identical or different and may denote hydrogen or
C+-Cq4-alkyl, preferably methyl or ethyl.

The groups R®and R® may be unsubstituted nitrogen substituents at R°, they may
be identical or different and denote eifher hydrogen or a group selected from
among C4-Cg-alkyl, preferably methyl, ethyl or propyl, -C;-C4-alkyl-C3-C1o-
cycloalkyl, preferably —CHx-cyclopropyl, C3-Cyo-cycloalkyl, Ce-Cy4-aryl, preferably
phenyl,-C4-Cq-alkyl-Cs-C14-aryi, preferably benzyl, pyranyl, pyridinyl, pyrimidinyl,
pyranyl, C+-Cs-alkyloxycarbonyl, Cs-Cy4-arylcarbonyl, C+-Cs-alkylcarbonyl, Ce-C14-
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among Cl-C6-al kyl, preferably nmethyl, ethyl or propyl,
- Cl- C4- al kyl - C3-Clo- cycl oal kyl, preferably
- CH2- cycl opropyl, C3-Clo-cycl oal kyl, C6-Cl4-aryl,
preferably 30 phenyl, -Cl- C_4,r§_l kyl - C6- C14-aryl ,
preferably benzyl, pyranyl, pyridinyl, pyrimdinyl,
pyranyl, Cl-C4-al kyl oxycarbonyl, C6-Cl4-aryl carbonyl,
arylr@iaﬂ(y‘deﬁchmdml kﬁm&h—arﬁ}fmﬁiﬁﬂmylih—C4~atkylsulphonyl and Cg-Cy4-aryl-
Q@;gl math | oxycar bonyl , C6- Cl4-aryl sul phonyl,
Cy ¥kl phonyl and 0B- Cl4- aryl- Ci
- C4- al kyI sul phonyl . Most preferably, the substituent
R8 denotes nethyl, et h%ll ~or propyl. 5 Most
Mosppeecferaﬁw yheshbstitubﬁm demsteBMethplottyl oppiopyl. et hyl
substltuent sel ected from

Mosg%# t'ﬂﬁ-l?”?%aze HQ?WPSM vipethy{ a5 Propyt-ef er abl y
10 0

R ﬁ“'éxf.‘eﬁﬁsa*b;&ﬁ”?ﬁi% QPP TRnE Mg g, NHE B0 B ety and -0

ethyh pretenably YO hbd RS attk-hredhyl 10 —&hdthyd. substi t ut ed The
conpounds according to the invention nay be prepared
by synthesis nethods A described hereinafter, while

All tﬁ@ gréugeshihtieidcdincthe SRAARBH JraY' I Rie nﬁéy éptﬁdﬁaﬁlﬁ@e branched

have the neani ngs given hereinbefore hi's nmethod 1s

andfop syestitiiegk st ood as an 15 illustration of the
i nvention without restricting it to the subject matter
thereof. Method A Step 1A A conpound of formula (Al)

The Ican‘rp@amtje @cmbﬂdhgltcﬁmﬁnmtdhfmé beprap&d) byt %yrﬂhégs Pnethods

a conpaund of fornul a agram 1A)

A dqsgﬁlew HRriRFtee whie .th% ost@ﬁtatueage@@frgﬁnegaltf@rmm@dmgw(A9)
havé)LheVmegﬂﬁxéygfverFﬂé% ‘i‘o:(eAlT his %eﬁn%@gﬁ & b@lulrﬁﬁl_e[%ooc_{gg an

tal na or exan‘p from em ca

illusttdtiomgitherinesition viRtaalt reMasmng-theme Sthjeiahater HSMAoOf.

Compound (A2) nay be prepared by procedures known
fromthe literature: (a) F. Effenberger, U Burkhart,

Method XV I | fahrt Liebigs Ann.

Step 1A

A compound of formula (A1) is reacted with a compound of formula (A2) to obtain
a compound of formula (A3) (Diagram 1A). This reaction may be carried out
according to WO 0043369 or WO 0043372. Compound (A1) is commercially
obtainable, for example, from City Chemical LLC, 139 Allings Crossing Road,
West Haven, CT, 06516, USA. Compound (A2) may be prepared by procedures

- known from the literature: (@) 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, ¢) R. K. Olsen, J. Org. Chem. 1970, 35, 1912-1915; d) F.E.
Dutton, B.H. Byung Tetrahedron Lett. 1998, 30, 5313-5316; e) J. M. Ranajuhi, M.
M. Joullie Synth. Commun. 1996, 26, 1379-1384.).
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25 Chem 1986, 314-333; b) T. Fukuyama, C. -K Jow, M
Cheung, Tetrahedron Lett. 1995, 36, 6373-6374; c) R
K. dsen, J. Og. Chem 1970, 35, 1912-1915; d) F.E
Dutton, B.H Byung Tetrahedron Lett. 1998, 30,
5313-5316; e) J. M Ranajuhil6-M M Joullie Synth.
Conmun. 1996, 26, 1379-1384.). 30 -16- Diagram 1A 0 O

A OO NV OIl'l +HNO'L1 3 G NCO R3O0 C
—dlé—%ﬂé—(Al) (A2) R2 O,RR 0 (A3) In Step 1 A 1
equi val ent of the compound (Al) and 1 to 1.5

equi val ents, 5 preferably 1.1 equivalents of a base,
preferably potassi urrg carbonat e, potassium hydrogem

u+

carhonané, sodi um nate or sodi um hydroge
r boyat e 0 cal ci u car(gonqte nost prefera
ﬁa{slumca?bo e, ¥re Birred—na dlluen R?
CloptiNonatly m xeg®i th water, for exanpl ec@ce n e, N—
- tetrahydrofuran, diethylether, cyﬁl ohexane, pehrol eum
e r or di oxane, p erably cycl ohexane or ) ‘R'
di ef)hyl ether. 10 At Ibg‘é‘)terrperature of 0 to 15 C, R
preferably 5 to 10 C, 1 equivalent of an anmino acid
of forrmula (A2), dissolved in an organic sol vent(,A:,’S or

exanpl e acetone, tetrahydrofuran, diethylether,
In S¢gr 1 6h hamiévalentivbirermempeuratigeld atdopt $6 eqiiealents,

preferably 1.1 equivalents of a base, preferably potassium carbonate, potassium
hydrogen carbonate, sodium carbonate or sodium hydrogen carbonate, calcium
carbonate, mast preferably potassium carbonate, are stirred in a diluent optionally
mixed with water, for example acetone, tetrahydrofuran, diethylether,
cyclohexane, petroleum ether or dioxane, preferably cyclohexane or diethylether.
At a temperature of 0 to 15 °C, preferably 5 to 10 °C, 1 equivalent of an amino acid
of formula (A2), dissolved in an organic solvent, for example acetone,
tetrahydrofuran, diethylether, cyclohexane or dioxane, is added dropwise. The
reaction mixture 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, such as
diethylether 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.
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reaction mxture is heated to a tenperature of 18C to
30 C, preferably about 22C, with stirring and then
stirred for a further 10 to 24 hours, preferably about
12 15 hours. Then the diluent is distilled off, the
residue is conbined with watér and the nixture is
extracted two to three tines with an organic sol vent,
Stepggh as diethylether or ethyl acetate, preferably
—‘%‘[‘ﬁyl acetate. The conbined organic extracts are
dried and the solvent is distilled off. The residue

The BRI FUIAINSSON 195 14 B I RS Aot A oW CHprARA pyelised
to foRrtRe dnigsnd éffbﬁﬁurae(si\ﬁ%g afi2£)0 0T oup and

cyclised to formthe co und of formula (A4)
(Diagram 2A). 5 Diagram 2A Schema 2A 0 11+ H N N o-

Di EEQACMNNCRReduktion Q'It"NM~R2 | ROR R3
lagia R O (A4) (A3) 10 [Reduktion = reduction]

Schema 2A
a H
+
3 - | R1
'CIA N/ N/R Reduktion C;/I\N/ N
|
O, 3
R‘lﬂ R1 R
R 0 (Ad)
(A3)

[Reduktion = reduction]

In Step 2A, 1 equivalent of the nitro compound (A3) is dissolved in an acid,
preferably glacial acetic acid, formic acid or hydrochloric acid, preferably glacial
acetic acid, and heated to 50 to 70°C, preferably about 60°C. Then a reducing
agent, for example zinc, tin or iron, preferably iron filings, is added to complete the
exothermic reaction 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 kieselgur, for example. The organic phase is dried and evaporated down.
The residue (compound (A4)) may be purified by chromatography or by
crystallisation or used as the crude product in Step 3A of the synthesis.
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In Step 2A, 1 equivalent of the nitro conpound (A3) is
di ssolved in an acid, preferably glacial acetic acid,
formc acid or hydrochloric acid, preferably glacial
acetic acid, and heated to 50 to 70C, preferably about
60C. Then a reducing agent:1&1M' exanpl e zinc, tin or
iron, preferably iron filings, is added to conplete

Step@\ls exotherm c reaction and the m xture is stirred
or 0.2 to 2 hours, preferably 0.5 hours, at 100 to

Them@ngpupd ebtaiadd in SteppPA A4 ] iayGe wiackd ©9<§Ié¢tﬂamﬂic
sub%ﬂ@tiem t.e erabure t irog salt is filtered off and
O8I BFHIOWTL NP EeramaiA i potaither caimprind of fopmlsn(AR).

in a solvent or mxture of solvents, for exanple ethyl
_acetate or dichloronethane/ nethanol 9/1 and
Diageaw S4¢ ur ated NaCl solution, and filtered 20 through
ki esel gur, for exanple. The organic phase is dried and
evapor at pld down. The residue (conmpound (AAp) may be

/pﬁ\ edN romat ogr aphy or by crystallipgati gn or
e

d ap thel cryde product ig Step 3MAof e SWit hesi s.
- St BA The conpound obtai nel in[Step { A4)
Cl"may Noe rblact by el ectrophilic Qubstitudy E{zShOWﬂ
in Diagram to obtain the conmpound of forpula™ A5).
5 Diagram3ANON~NO RRC NRZERRECRNNRz R3

(A4 (fa5) (A5)

In Step 3A 1 equivalent of the amide of formula (A4) is dissolved in an organic
solvent, for example dimethy{formamide 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 t0 1.3 equivalents of a
methylating reagent, e.g. methyl iodide, are added. The reaction mixture is stirred |
for 0.1 — 3 hours, preferabiy about 1 hour, at about 0 to 10 °C, preferably at about
5 °C, and may optionally be left to stand for a further 12 hours at this temperature.
The reaction mixture is poured onto ice water and the precipitate is isolated. The
residue (compound (A5)) may be purified by chromatography, preferably aover
silica gel, or by crystallisation, or used as the crude product in step 4A of the
synthesis.



In Step 3A 1 equivalent of the am de of fornula (A4)
is dissolved in an organic solvent, for exanple

di met hyl f ormam de or di net hyl acet am de, preferably 10
di met hyl acet am de, and cooled to about -5 to 5 C
preferably OC. Then 0.9 to-193 equival ents of sodi um
hydride and 0.9 to 1.3 equivalents of a nethylating

ted 8R0ENt, e.g. nmet hyl iodi de, are added. The reaction
——J%Txture is stirred for 0.1 - 3 hours, preferably

The ainmnatldn bbtive, carhpatiedi (AS) distaiiedGn smélsmrt@wdaﬁe %Bmﬂound of
H&%(ﬁ’nﬁy optionally be left to stand flor a further
for mi&a r(@iagraphflA) Mmavdes samied out yisngthednethioda knpwnram the

erd SRS R WEEY BOEIE BERLANE Bt o
195hy1 218-02&¢t dyriaHhyS. @um‘ ¢ @hIRosaveCherh] o6 1846, 34B-318., 4.2

A (2 BBk VAP e SPe T 9%%653 051 B Rttt o
| Chehh BRO Fms*v n5|8 (45981 é)' %Ec@ 8Rd ﬁ)féhé{éae%&réﬂé%mn Lett

T?oun of formula { be carr

1996 YSOA A8 1K nethods knomn fron1the literature of
variants 4.1 A (a) MP.V. Boarland, J.F.W MQme J.
Chem Soc. 5 1951, 1218-1221; b) F. H S. Curd, F. C

10 DiagrgseqA. Chem Soc. 1946, 343-348., 4.2 A (a) Banks J.
Am

em Soc. 1944, 66, 1131 b) Ghosh and Dolly J.
Indian Chem Soc. 1981, 58, 512-513; c¢) N P. Reddy
and M Tanaka Tetrahedron Lett. 1997, 38, 4807-4810.

10 Dhagram 4A NH 2 R4 XH N\ it * Ra
9 (AR,
4

R
| (A6) | o
51\ N ° (o) OH Nl/j:Nr‘
/k Z rR1 — HN/l\N/ N I:
Cl N N R2 | R
'3 R4 R3
A5
( ) NH2
R4
(A9)
(A7) 0“ “OH
v 07 “oR!
NXTINAC
1
AL L
HNT N N7 N\g2
I
R
(A8)
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yJ X ", X~% HNNN2 G NNRZ1R R34 R3
(A5) NHZ 4 (A9) (A7) O OHOR N\ NORHNNNR 4
R3 (A8) 0 ORl -20- For exanple, in variant 4.1 A 1

equi val ent of the conpound_§ 5) and 1 to 3
equi val ents, preferably about 2 equivalents of the
conpound (A6) are heated w thout a solvent or in an

For exgamell?ebuam4 Sutb(fjﬂ aqd&a{enﬁb?tﬁd ?mp&ﬂtam’lfwdﬁw)fand 1t03
t m i met hyl acet ani de, tol uen
equiE TG RG R 2 es:tav%emtﬁw ém 5ﬁmppaed i T
bly
WUEESEARD of 9% 3 sen o il sl R

dimethyermcarolden gimetiylagetardidet tc(l@@)e |I\$nmtwlppﬂrblnc8:e® by
ani c.so m xt ures of

dimeisEiRhoX 8 g digRalianirSisiary anhatens. ok i o dckauee.
pref8RIDAY i ¢k CA! U0 #£22@FC, preferably at about 160 °C. After cooling, the
product (A8) is crystallised by the addition of organic solvents or mixtures of
solvents, e.g. diethylether/methanol, ethyl acetate, methylene chloride, or

diethylether, preferably diethylether/methanol 9/1, or purified by chromatography.

For example, in variant 4.2 A , 1 equivalent of the compound (ASYand 1 to 3
equivalents of the compound (A8) are stirred with acid, for example 1-10
equivalents of 10-38% hydrochloric acid and/or an alcchol, for example ethanol,
propanol, butanol, preferably ethanol, at reflux temperature for 1 to 48 hours,
preferably about 5 hours.

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

and crystallised from a suitable organic solvent.

For example, in variant 4.3 A ,1 equivalent of the compound (A5) and 1 to 3
equivalents of the compound (A7) are 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(dibenzylidene-acetone)-dipalladium(0) and a base, for example caesium
carbonate, and refluxed for 1-24 h, preferably 17 h. The reaction mixture is purified
for example over silica gel and the product (A8) is isolated from the solution or

obtained by suitable crystallisation,

The product (AB) is dissolved in a suitable solvent, for example dioxane and mixed
with acid, for example semiconcentrated hydrochloric acid, for example in the ratio
of solvent to acid of 3: 1. Then the mixture is refluxed for 1 - 48 h, for example 12
h, and the precipitate formed is isolated. If desired the product (A9) is purified by
crystallisation.
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di et hyl ether, preferably diethylether/nethanol 9/1, or
purified by chromatography. 10 For exanple, in
variant 4.2 A, 1 equivalent of the conpound (A5) and 1
to 3 equivalents of the conPound (A6) are stirred
with acid, for exanple 1-162lequival ents of 10-38%
hydrochl oric acid and/or an al cohol, for exanple
et hanol, propanol, butanol, preferably ethanol, at
reflux tenperature for 1 to 48 hours, 15 preferably
StembBut 5 hours. The product precipitated (A9) is
filtered off and optionally washed with water, dried
and crystallised froma suitable organic solvent. For
Diadt¥gi™®Ae, in variant 4.3 A 1 equivalent of the conpound
QKS) and 1 to 3 20 equival ents of the compound (A7)
are dissolved in a solvent, for exanple toluene or
di oxane and conbi ned with a phosphine |igand, for
exanpl e 2,2'-bis- (di phenyl phosphi no)-1, 1' - bi napht hyl
and a pal lj@adi um catal yst, for exanple
tris(dibenzylidene-acetone)-dipall adi un(0) and a base,

forN sium carbonate, and ref

h, fpbr ef ¢r abl kz h. The reaction m xtu

ﬁs»l!ior/ a ver silica gel and theAyr t
Hilsol Ned ¥ omR’he soNkt-LatfF or obt aHNEd DY sul abMg?
) i sldissolvegsin a
and nmixed wth
ochl ori c acid,

to acid of 3:
- 48 fr‘,”ﬂor

iinoi s i sol at ed.
y

dgrystal | i gdtion. The ganopluct (A
tabl e sol vent, for_exangple di OXy
d, for exanple sem concentrat ed
6r exanple in the ratio 30 of sol™we#
Then the m xture is refluxed for
le 12 h, and the precipitate {£#

If "desired the product (A9) is purifie
crystallisation. -21- Step 5A D agram b

Variant 5.1 A:

For example, 1 equivalent of the compound (A9) is dissolved with 1 equivalent of
an activating reagent, e.g. O-benzotriazolyl-N,N,N",N -tetramethyluronium
tetraflucroborate (TBTU) and a base, for example 1.5 equivalents of
diisopropylethylamine (DIPEA) in an organic diluent, for example dichloromethane
tetrahydrofuran, dimethylformamide, N-methyipyrrolidone, dimethylacetamide,
preferably dichloromethane or dimethylformamide. After the addition of 1
equivalent of the amine (A1 0) 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 new compounds of general formula (1) may be synthesised analogously to the
following examples of synthesis. These Examples are, however, intended only as
examples of procedures to illustrate the invention further, without restricting the
invention to their subject matter.
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5NNONNO HWNNRHNN2 RNHL R5 k2 4 43 (A10)
R4 43 I~ - IL (AlIl) O OHOTr Variant 5.1 A 10 For
exanpl e, 1 equivalent of the conmpound (A9) is

di ssolved with 1 equivalent of an activating reagent,
e.g. O benzotriazolyl-N N, N22N -tetramethyl uroni um
tetrafl uoroborate (TBTU) and a base, for exanple 1.5

equi val.ents of diisopropyl ethylamne (D PEA) in an
TheGHRARIRR T sdime e TR samepent o iharmihesice the
exahpléARyAsOHLE hardi or mam de,
Rﬁﬂethylpyrro??ﬁ%ﬁggﬁﬁﬁﬁg%hylacetanide, 15 preferably
di chl oronet hane or di net hyl formam de. After the
Lt . .equivalent of the amne (AI0) the
Eigﬁgg%bhgiﬁﬁiaégﬁe is stirred for 0.1 to 24 hours,
preferably about 2 hours at 20C to 100C. The product
of formula (Al 1) is obtained for exanple by
To yyinilagsise thegaropownds of bxamplesaihand B6ifirst araintermedifte
The new conpounds of general fornula (1) may be
synt hesi sed anal ogously to the follow ng exanpl es of
synt hesis. These Exanpl es are, howeyer, intended only
as exanples of procedures to illus{rate the invention
further, without restrictingNhéXyTnvetition to their
subject matter. -22- The prgﬁ\fgL on of sone

i nt ermedi ate conpounds use@ 't opsynthésitse t he
exanpl es is al so describedihereinaffer.

compound Z1 _ Z1

is prepared as described hereinafter.

50.0 g (0.48 mol) of D-alanine methy| ester x HCI and 49.1 g (0.50 mol)
cyclohexanone were placed in 300 mL dichioromethane and then combined with
41.0 g (0.50 mol) sodium acetate and 159.0 g (0.75 mol) sodium
triacetoxyborohydride. the mixture was stirred overnight and then 300 mL of 10%
sodium hydrogen carbonate solution were added. The aqueous phase was
extracted with dichloromethane. The combined organic phases were washed with

- 10% sodium hydrogen carbonate solution, dried over Na S04 and evaporated

down.

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

72.5 g of the compound Z1a were placed in 500 mL water and 76.6 g (0.39 mol) of
2,4-~dichloro-5-nitropyrimidine in 500 mL diethy! ether were added. At a
temperature of ~5°C 100 mL 10% potassium hydrogen carbonate solution were
added dropwise. The mixture was stirred for 3 h at =5°C and for a further 12 h at
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Preparation of the acids 5 To synthesise the _
conpounds of Exanples 94 and 95 first an internediate
NOHNNN OOCHconmound Z1 ZI is prepared as
descri bed hereinafter. 10 50.0 g (0.48 nol) of
D-al anine nmethyl ester x HCR23and 49.1 g (0.50 nol)
cyclohexanone were placed in 300 ni dichloronethane
hen d with 41.0 (0.50 nol) sodi
am 8@ %{ﬁi I'f5 9 OgagIHe phase Wasssapanated off and dried over

NaJS0 ATH SYaBsHEa0y did Fggdgﬁsrgga{ugég yas stirred

over ni ght and then % 15 sodi um hydr ogen
Yielgh B dhatoé asuiropownd Rk ¢yaliddecrystEile aqueous phase was

extracted wth dichl oronethane. The conbi ned organic

phases were washed with 10% sodi um hydrogen car bonate

|
48. % Igeclbﬂtl:\@ t;;g dued m;e?gfr%gﬁ%véa% 95?9@5@&1%?’3& ua:égsw agid and

heated to 0%} ‘%g Qc@c pewderavers adged edlei the S@tnperatuae eose to

d
105384 TS riadld i i%?% PR TordNTeP BRKTS AL 8 Hipn Wikt hot
thromghe:aidtdﬁé andt e\aapdraﬂme:l‘cﬂﬁm rEhedfesichle Wwa9o sﬂﬁFeél Q?/Water and ethy!

tassi um gen car bonat e solution were
acegaﬁ% pRhcdien ﬂf% safi e lightsgrey iprecipitaterwas waalned mhaathyl

The

acel, Prd RS el i Ay o0 R MBS B0 nd e
phase was dried over Na;SO,, filtered through activated charcoal and evaporated
down. Some more light-grey solid was obtained.

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

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

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

4.0 g of the compound Z1d and 2.3 g (15 mmol) 4-amino-3-methylbenzoic acid
were 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 was
suction filtered and washed with water, ethano! and diethy! ether.

Yield: 2.9 g of a compound Z1 (colourless crystals)
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Na2SO4. On evaporation the product crystallised out.
Yield: 48.0 g of a conmpound Z1 b (yellow crystals) 5
48.0 g of the conmpound Zl b were dissolved in 350 nL

gl acial acetic acid and heated to 60C. 47.5 g of iron
powder were added, while th@4tenperature rose to

105C. The reaction mxture was stirred for three hours

To G L hunho e abie, 1% SO ERAE B3 Y

interhégibte agrapatmgd Z&uction filtered and the |ight-grey
preci pitate was washed with ethyl 10 acetate. The
filtrate was washed with dilute annmonia and water, the
organi ¢ phase was dried over Na2304, filtered through
activated charcoal and evap ted-N Sonme nore
light-grey solid was obtairgd.
compound Z1 ¢ (light-grey stals) 45 32.1 g of the
conpound Zlc were placediN'n 380 niN"di et hyl acet am de
and conbined with 13 _nL (0.2 nol)| methyl iodide. At
-5C 6.4 g (0.16 nol) s hyderi e as a 60%
di spersion in m neral s add bat chwi se. After 2
h the reaction m xture S poured onto 800 nL ice
water. The precipitate farned was suction filtered
and washed with petrol @dm &her. 20 Yield: 33.0 g of a
compound Z1d (beige crystals) 4.0 g of the conpound
ZId and 2.3 g (15 mmol ) 4-am no- 3- net hyl benzoi c acid
wer e suspended in 50 nL ethanol and 120 ni water,

is prepalEdas desérdbed dlowonc.  hydrochloric acid and
refluxed for 48 h. The precipitate formed on cooling
was 25 suction filtered and washed with water, ethano

s 8 s igid b e, SETRRAPY 73 g
cyclépentphend 881500 nitxadichloecrABthanerwas obmbiredanith 70.1 (0.85 mol)

SOdilIJI‘?]t géqu{jé 3‘55 288.@390 Hr?% anol) sodium triacetoxyborohydride. The reaction

mixture was stirred for 12 h and then poured into 1.5 L of a 10% sodium hydrogen

carbonate solution. The aqueous phase was extracted with dichloromethane. The
combined organic phases were dried over Na,S0, and evaporated down.
Yield: 143.4 g of a compound Z2a (colouriess oil)

66.0 g of the compound Z2a were 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 were added dropwise and the
reaction mixture was stirred for 48 h at ambient temperature. The aqueous phase
was extracted with diethyl ether, the combined organic phases were dried over
Na2S04 and evaporated down. The dark red solid was stirred with petroleum ether
and suction filtered.

Yield: 88.0 g of a compound Z2b (yellow crystals)
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NO HNNN: OOH5 is prepared as described bel ow
A solution of 128.2 g (0.83 nol) D al ani ne ethyl ester
x HCl and 71.5 g (0.85 nol) cycl opentanone in 1500 niL
di chl or onet hane was conmbined with 70.1 (0.85 nol)

sodi um acetate and 265.6 g -(2b-25 nol) sodi um
triacet oxyborohydri de. The reaction 10 m xture was

t d : f 10%
o8 8561 8 o228t B0 B bl ponbanc a
60‘\£hsomhhedd$a&d1wis‘efw:ﬁ1 8h |ngcQﬂBé\E§é‘ie thIBQhe é?'ﬁﬁjre fose to
i C phas were dried over O4 and evapor at ed

11(863%%% éi'rﬁe farst b a4 667C aﬂ’@@rﬁimtmd flKaeedmil tbroughseeliulose and
e"ﬂ&%‘&a?f’qﬁ‘n T SOARDIEPRS §Fed Wi BidmE fter and scickor

filteped.- di chI oro 5-nitropyrimdine in 500 nL diethyl
. et her 100 10% ot assi um hydr ogen carbonat e
Y'GE’[OF"ét:?‘ 8P %ﬂ&%‘? @%QMSK\%S) reaction mixture

was stirred for 48 h at anbl ent tenperature. The

aqueous phase was extracted with diethyl ether, the
53.3 gfithe aomndmemdlm!eed firk 8C0 mami’élhm%laéﬁnd

confARS b e AR D2 LRaI Tt bR dfcfer AlrSIE 508 @ 28may spdium
hydfitie 2sPODANIp o vah in%\“él ;%'O% derﬂ%t?atlcﬁ\ﬁ,js% Ak 15N e

compound Z2b were dlssolve aclial acetic
reagtigramiyiiereavas poaresoento mélﬂ)Obatad:Hmean/nndﬂth&Eprgclpitare formed

e the tenperature rose to 110C. It was
wasé’%?éé’lt%&l h at 60C, then suction filtered hot
Yieltih#40.:0ufi ot & lcbpes@d@IY (colourless crystals)

4.0 g of the compound Z2d and 2.8 ¢'(16 mmol) 4-amino-3-chiorbenzoic acid were
suspended in 25 mL ethanol and 60 mL water, combined with 3 mL conc.
hydrochloric acid and refluxed for 43 h. The precipitate formed on cooling was
suction filtered and washed with water, ethano! and diethyl ether.

Yield: 0.9 g of a compound Z2 (colourless crystals)

To synthesise the compounds of Examples 19, 21,22, 23, 45, 55, 58, 116, 128,
131, 133, 134, 136, 138, 177, 217, 231, 239, 46, 184, 166 and 187 first of all an
intermediate compound Z3
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evaporated down. The brown solid was stirred with 700
nmL water and suction 5 filtered. Yield: 53.3 g of a
compound Z2c (light brown crystals) 53.3 g of the
conmpound Z2c were dissol ved hn 300 ni

di net hyl acet am de and combffed with 13 m. (0.21 nol)
nmet hyl iodide. At -5C 5.0 g (0.21 nol) sodium 10

is pfepdiedias desarilfdybdiogper sion in nineral oil were added
batchwi se. After 12 h the reaction m xture was poured

onto 1000 nL ice water and the precipitate formed was

[ oy . ield: 40.0 f a co und Z2d
54.G45p:s2nal O 24 dingb UGt ack! e sndfgoRmadimat zetnanal and
slowy 8ombiricid Witk 11824y @Ml eI BtHdH9 E:H%Fiél@'vﬂwi%%dbm“@ﬁ@th icg. The

. suspended in 25 nL ethanol and 60 nL water, c I ne
mixtyre ﬁ{aﬁ rfluxeshior 1.0 @nsdheoaveparsted down: he wilaenfaiming vas

: i W] X ol [,n s _suction
compine g 520 . Ak Byb A ER e B ErRSiess G sty formed
wereshelion filtared: 0.9 g of a conpound Z2 (cgl ou;l Eis I

. Gr al s 20 To nt hesj se the conpounds o anpl es
Y’e"idss-éﬁ,Of)zﬁFO@B’Puﬂa?é%dPOWﬂeﬁGWS@%), 131, 133, 134,
136, 138, 177, 217, 231, 239, 46, 184, 166 and 187

first of all an internediate conmpound Z3 N O HN N 1

74.2/g of thegcabrpo@sd ZB8 apdeliak el (49 essl) tyagshdrebaove dérd o
dissé@e% ﬁgh@@ﬁg.?&%%%ﬂ%ﬁ%& I/\Cfte?(t:i!]g aggigignso%%%%ng?8.4|9nmg|4)fo
sodium acetate and 150.0 g (0.71 mol) sodium triacetoxyborohydride at 0°C the
mixture was stirred for 12 h at ambient temperature and then 500 mL of 20%
sodium hydrogen carbonate solution were added. The aqueous phase was
extracted with dichloromethane. The combined organic phases were washed with
water, dried over MgSQO,4 and evaporated down.

Yield: 85.8 g of a compound Z3b (light yellow oil)

40.0 g of the compound Z3b and 30.0 g (0.22 mol) potassium carbonate were
suspended in 600 mL acetone and combined with 45.0 g (0.23 mol) 2,4-dichloro-5-
nitropyrimidin in 200 mL acetone while cooling with ice. After 12 h a further 5.0 g
2,4-dichloro-5-nitropyrimidin were added and stirred for 3 h. The reaction mixture
was evaporated down, taken up in 800 mL ethy| acetate and 600 mL water and

the aqueous phase was extracted with ethy! acetate. The combined organic
phases were washed with water, dried over MgSQ, and evaporated down.

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

100 g of the compound Z3c were dissolved in 650 mL glacial acetic acid and at
70°C 20 g of iron powder were added batchwise. The mixture was stirred for 1 h at
70°C, then for 1.5 h at 100°C and then filtered hot through kieselgur. The reaction
mixture was evaporated down, taken up in methanol/dichioromethane, applied to
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slowy conmbined with 132 g (1.1 nol) thionyl chloride
while cooling with ice. The 5 m xture was refl uxed for
1.5 hand then evaporated down. The oil remaining was
conbined with 540 niL tert-butyl methyl ether and the
colourless crystals forned -2¥ere suction filtered.
Yield: 78.8 g of a conmpound Z3a (col ourl ess crystals)

S'hé&g%ﬁ%ﬁd g Hﬂ'g%‘se‘”ﬁ,@%g'% ?ﬂ%g ¢ i’él ﬁ?&ll%g@(?r@g%on OTiffegscgrlt\)/lar)'nt was

rentovitl it tRd Rsifue ﬁfﬁ&fwﬁﬁ%élﬁghéi' on of 40.0 g (0.49
150 g (0.71 nol) sodium

:)290 sodi um acetate and .

Y'eﬂn(? QU ervRYdRd aéddllghl(waB crystaishire was stirred
for 12 hat anbient tenperature and then 500 nL of 20%
sodi um hydrogen car bonate sol uti on were added. The

25, ﬁcgjeﬁhe quingseUNP23d an@ st 5 Aflt
25% tie(%orrbl ned or gani cnphases %1 y%@@trﬁmﬁlwgﬁced in

m&jRylaggtemide And @l a6t G Bedi gd6 a5 myl) sbdiund yéride at a

0% R ffele! of s Sor et iy st it @icen for

30 m at ambizrt mempedatunre ﬁﬂi)flmilyacéﬁnms&acﬁ:léii qeetieBetbr\Hitture
ﬁlﬁ%gﬁ%‘g a\ﬁ%’ -dichloro-5- nitropyrimdin in
wasnga ARt towe |q0é“t56%‘ij with 340G mLi water. Afheopreipitate formed

wag su&tl?ﬂ fitfer€d %nd%méﬁr@oﬁghrﬁb&fﬁreeﬂbt é@@?‘ rimdin vere

ad and stirred on m xture was

Yle@v@@&g@éa agovprurichkde (agbourtessGdlit). et hyl acetate and
600 nL water and the aqueous phase was extracted with
et hyl acetate. The conbined organic 25 phases were

6.0 t
mﬁg c?il'rtga)u‘:h@ 7E;SIe argd 59|dg ?3(‘? hnﬁ@ﬁ%@ﬂ&ﬁ‘@%B@}%@r@&acrd
werg Sélﬁppln@e@m@@m{demomciﬁﬂﬂmbm comGiieditiy 38 il conc.

0 omder wer e added
yafdcicits 234 Selenllod (9L Thelienclicn sidiieimes Syppapried
dowrni) ére femdue StirredithOR&nanel/disesyi éthlefr %h@%@% e 'Bigéte%rmed

The reaction mixturé was evapor ed down.
wasts&@ 3@‘6!’%&1 met hanol / di chl or orret hane, applied to

Yield: 6.3 g of a compound Z3 (light beige crystais)

To synthesise the compound of Examples 81, 82, 93, 137 first of all an
intermediate compound Z4

Z4
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-27- silica gel and purified with ethyl acetate by
Soxhl et extraction. The solvent was renoved and the
residue stirred with nmethanol. Yield: 30.0 g of a
conmpound Z3d (light brown cr%stals) 5 25.0 g of the
conpound Z3d and 6.5 nL (0-Z8mol) nethyl iodide were
placed in 250 nL dinethyl acetam de and at -10C 3.8 g

is pﬁ?pa?éd@%ld s%ﬂgéd‘g}éwr' de as a 60%dispersion in

ner al It was stirred for 20 mn at
then for 30 mn at ambient tenperature and

n dded The reaction m xture
25. @ a@ i dmel reay n@nmpk@@aomw@@mwmmm ame 16.8 g
(027861 Rt T BpE TR e Wc MR USLOMO 1) ' B0 dng
con(bme«b umﬂhe?&tl ga0iz m@l)(bfgsodium Iaeemﬁdrm Zgé{oa@m@l)]ofg
soclifd yRR TGy iR TRt P o Ger0iaht aeoe roaction midure
wagiHeh phupedbnongo LIS ol el mﬁlrﬁérpcé}ﬂgn%% dédfﬁit‘?&h The

for h. The reaction m xture orate
aqueRys PBgbd wasstitiactat! with dichdonoarathak:. eTHwtorebhrmd @ngdnic

[ A d vvass i,on filtered. Yield:
P haégg\n%rgﬂngd Og’#gg{?ﬁ%ge§nelqvﬁpr fjéjg’wcf‘ryst al's) 20 To
Yielgly 841565 o6& co o@mmm urlexamm) es 81, 82, 93, 137
leflyrs{a;egc\;f aICI s |ntermce)diuarte coBrrpound Z4 N O HN'-~'/

NN /OO Z4
42.5 g (0.22 mol) of 2,4-dichloro-5-nitropyrimidine in 350 mL of diethyl ether were

added to a mixture of 34.5 g of the compound Z4a in 350 mL water. At —5°C the
mixture was combined with 80 mL 10% potassium hydrogen carbonate solution
and stirred overnight at ambient temperature. The aqueous phase was extracted
with diethyl ether. The combined organic phases were dried over Na,SQ, and
evaporated down.

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

20.1 g of the compound Z4b were dissolved in 200 mL glacial acetic acid and
combined batchwise at 60°C with 19.1 g iron powder, during which time the
temperature rose to 100°C. The mixture was stirred for 3 h at 60°C, then suction
filtered through cellulose and evaporated down. The residue was stirred in water
and ethyl acetate and the yellow precipitate was suction filtered. The filtrate was
washed with dilute ammonia and water, the organic phase dried over Na,S0, and
evaporated down. After the addition of diethyi ether additional product crystailised
out.

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

7.8 g of the compound Z4c and 2.6 mL (0.04 mal) methyl iodide were dissolved in
100 mL dimethylacetamide and at -5°C 1.5 g (0.04 mol) sodium hydride were
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-28- is prepared as described below. 25.0 g (0.19 nol)
of ethyl 1 -am nocycl opropane-1 -carboxylate x HClI and
16.8 g (0.20 nol) of cycl opentanone were dissolved in
300 niL of dichloronethane and 5 conbined with 16.4 ¢
(0.20 nol) of sodium acetat-@9and 61.7 g (0.29 nol) of
sodi um triacet oxyborohydride. It was stirred overnight

t.he reacti xture was then poured onto 400 nL
ad OH%@)J%&.%@ E%T]S@Eﬁr%? Bominesakel ditesa h thecreaction mixture

M R AT A R

Ylei@vﬁpﬁ)g@lfeccoomunmd((hgmmm Bngtalt) a conpound Z4a
(colourless oil) 42.5 g (0.22 not) of
2,4-dichloro-5-nitropyrimdine in 350 nL of diethyl

3.0 gtdfahe WBRpouRddRM &49d 3 .91 Wrﬁn@lf) 4%n§’1ﬁg3-ﬂfrﬁt§?§/rb§n\ﬁgisc acid

compound Z4a in 350 nL water.
wergsiispaededin 40 s1- ﬁtbano%ip@ﬁﬁssl watdﬂy dombarecwith @vat.eonc.

hydféiatr ORcio andFnaiad fo oo W Rt % o4 &ino-a; ¢ 1
metHogibwerizok! Acid werbexdeiedi P noked TbrﬁBW%@?r@@tbﬁan forfled on
over Na2SO4 and evaporated down. Yi el

COOW@W&'CQ% filteneshancdbwaphed with watgr, sfthame) ammemyaem

viltns, ot 38hat 0 AOR By SR 220 St

durlng which tine the tenperature rose to 100C. The

ture s stlrrr&&for 3 h at 60C, then suction
To Snfielisy ‘Pﬁ’éﬁf@m&ﬁdw@vééoﬁ%t@ﬂ 2020 21Tha15 and

2125@@@@ éﬁ@ﬁltecﬂfrlerdi&@ do%ﬂ}ﬁ} and et hyl acetate and

he yell ow precipitate was suctl on filtered. The
.flltrate was 25 washed with dilute ammoni a and water,
the organi c phase dried over Na2SO4 and evapor at ed
down. After the addition of diethyl et her addltl onal

product crystallised out. /j:

/

Z5

is prepared as described below.

A mixture of 73.4 mL (0.5 mol) ethyl 2-bromoisobutyrate, 87.1 mL (0.75 mol) of
3-methyl-1-butylamine, 82.5 g (0.6 mol) sodium iodide and 76.0 g (0.6 mol) of
potassium carbonate in 1000 mL ethyl acetate was refluxed for3 days. Any salts

present were filtered off and the filtrate evaporated down.

Yield: 97.0 g of a compound Z5a (red oil)
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Yield: 4.0 g of a conmpound Z4c (yellow crystals) 30
7.8 g of the conmpound Z4c and 2.6 nL (0.04 nol) nethyl
i odide were dissolved in 100 nL di net hyl acet anm de and
at -5C 1.5 8 (0.04 nol) sodjyim hydride were -29- added
bat chwi se as a 60% di spersion in mneral oil. After 2
h the reaction m xture was poured onto ice water and

49.0 11¢0.06avdlpbf 2idedichioned- NWGpmmtdumamd BBy @0 2K rﬂbk)i of

ound Z4d Igg‘__‘?t brown crystals

potag‘.is?qnﬁ gg&m‘%ﬁg{%@%sm@ Ok agpiane and at 0°C cgm%zr?ed

e

stirréy dverighirat anduent tenperatire) Xiterddban@ @vbporﬁtéwdo\har TBe5

* resifl isalioH dF sl FOHAE RS SANE it WA ErGH ey BRIsphase

drue%%e.sm@tsmnarﬁd bV &padt{Woweshed with water, ethanol
|et@y ether. 10 Yield: 2.1 g of a conpound Z4
B0

Ylel@ctﬂ%ﬁlg empeuad obrtbrown 282- 223C To synt hesi se t he
conpounds of Exanples 162, 43, 53, 161, 202, 211, 215
and 212 first of all an internediate conpound Z5 N O

22.7F bF md\bdawﬂmnd%mermwm IQQ%nd%ﬁéélalb@Sétk%dWan& at
- mxture of 73.4 nL (O. ) ethyl brormlsobutgrate
60°G gombined batyBust Wital7 /00 TR HBUAT- ARGl 2 e hiss pded

[ [ ./,
the l%l){(LQF SN%% %f%:} g gg{@ 5°ﬁj ffﬁ%b%fﬁ%t %qcﬂy?aéo%%&d@é%ofhe residue
was rtaltérumdh 200 3nid d}chforémmttﬁﬂ dimetHares €nt) a@:ﬂ Wafshleti fwmﬂsodlum
of f apnd the filtrate evaporated down. Yield: 97.
chiogde gﬁE@lngTﬁg Lraanig pPhage was suction fitered through kleselguhr dned
aver MgSO4, evaporated down and purified by column chromatography (eluant.
ethyl acetate/cyclohexane 1:1).

Yield: 1.9 g of a compound Z5c¢ {(colourless crystals)

- 1.9 g of the compound Z5c¢ were dissolved in 32 mL dimethylacetamide and while

cooling with ice combined with 0.3 g (7 mmol) sodium hydride as a 60% dispersion
in mineral oil. After 10 min 0.5 mL (7 mmol) methy! iodide were added and stirred
for 3 h at ambient temperature. The reaction mixture was evaporated down and
combined with water. The precipitate formed was suction filtered and washed with
petroleum ether.

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

14.0 g of the compound Z5d and 10.0 g (0.06 mol) 4-amino-3-methoxybenzoic
acid were 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
was suction filtered and washed with water, dioxane and diethyl ether.

Yield: 13.9 g of a compound Z5 (colourless crystals)
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-30- 49.0 g (0.25 nol) of
2,4-dichloro-5-nitropyrimdine and 38.3 g (0.28 nol)
of potassium carbonate were suspended in 500 nL
acetone and at OC conbined wth 93.0 g of the
conpound Z5a in 375 nlL acetdhe. The reaction mxture
was stirred overnight at anbient tenperature,
filtered and evaporated down. The 5 residue dissolved
in ethyl acetate was washed with water and the organic

To iseth ind\Dstx t sl

O e S o ‘ol 7239789 ot an

iIntegaeqistenermBoun®Z6 di ssol ved in 350 nl gl acial acetic
acid and at 10 60C conbi ned batchwise with 17.4 g
iron powder. After the addition had ended the m xture
was refluxed for 0.5 h, filtered Eot and evapor at ed
down. The residue was taken up ih 200 nL
di chl or onet hane/ net hanol . d with sodium
chloride solution. The oW
filtered through kiesetg&ﬁe ver MySO4,
evapor at ed down and @ 1 chromat ogr aphy
(eluant: 15 ethyl ad®tate/'Cycl oHgxane 1:1). Yield:
1.9 g of a conpognd Z;
t he conpound ZB5C wey sol ved 2 nL
di met hyl acet am de aj ; with ice conbined
with 0.3 g (7 mol) ~sggfi“um hyd Hs a 60% di spersion
20 in mneral oil. i N0 nmL (7 mmol ) net hyl
i odi de were added andistirred for 3 h at anbi ent
tenperature. The re&xnCti @HmM xture was evaporated down
and conbined with water. The precipitate fornmed was
suction filtered and washed with_petrol eum et her.
Yield: 1.6 g of a conpound Z5d g@olourless crystals)
25 14.0 g of the conmpound Z5d and 10.0 g (0.06 nol)
4- am no- 3- net hoxybenzoi c

Is prepared as described below.

6.0 g (0.06 mol) L-2-aminobutyric acid was placed in 80 mL 0.5 M sulphuric acid
and at 0°C combined with 5.5 g (0.08 mol) sodium nitrite in 15 mL water, The
reaction mixture was stirred for 22 h at 0°C, combined with ammonium sulphate
and filtered. The filtrate was extracted with diethyl ether and the combined organic
dried over MgSQ4 and evaporated down.
Yield: 6.0 g of a compound Z6a (yellow oil)

200 mL methanol were combined successively with 65.0 mL (0.89 mol) thionyl
chloride and 76.0 g of the compound Z6a in 50 mL methanol while cooling with
ice. The resulting mixture was stirred for 1 h at 0°C and 2 h at ambient

temperature and then the methanol and remaining thionyl! chloride were eliminated

in vacuo at 0°C.
Yield: 40.0 g of a compound Z6b (yellow oil)
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acid were suspended in 200 nL di oxane and 80 niL water,
conbined wwth 10 nL conc. hydrochloric acid and
refluxed for 40 h. The precipitate formed on cooling
was suction filtered and washed with water, dioxane
and diethyl ether. 30 Yield3213.9 g of a conpound Z5

(colourless crystals) 31 To synthesise the conpounds
an

f | es 88, 194, 229 and 89 first of all )
30-3@@@3@ imel of Biflyerrraethengsilpbonipracid anhyrrilecvers plgced in
' ; ' 0 )
154 ipRAERBI Ao B EnE i WAAS oS8l it ik & ol dq.0 0 of the

corspdwitlZ6le aadi .0 bl nti7 mmp@mxm@ims@lr R‘VM tii&hﬁx?m@tl*(a@ne%as
, GO ; | t
oo FRLAGTEARL, Tritded b 2 Eommoniieperatr,
i ; i fi
any S oMo Wt B BtioR fercl ard Btn atheld s 308 i iater, The
orggnicghasesvasg sl osedMgSiharat edipdoated d6val.d: 6.0 g of

. A ound Z6a e w, Oi | 15 200 nlL net hanol were
Y’e@oﬁgﬁ%&’?éﬁ?@&@ ng‘hg’%'é?%oﬁ{ (0.89 nol) thionyl
chloride and 76.0 g of the conpound Z6a in 50 nL

met hanol while cooling with ice. The resulting
42.6rgxaf fhe craw osiNArZGsdnf2810 oL idichlowtathane wasaaddeaireptvise

witiFBRE " LS s IG5 i 17 e fhoib e aiSaty 2o we (017
mol) of triethylamine in 400 mL dichloromethane while cooling with ice. The
mixture was stirred for 1 h at ambient temperature and a further 2 h at 35°C. The
reaction mixture was washed with water, dried over MgSQ4 and evaporated down.
The residue remaining was purified by distillation (95-100°C, 1*10™ mbar).

Yield: 14.0 of a compound Z6d (colourless oil)

14.0 g of the compound Z6&d and 16.0 g (0.1 mol) potassium carbonate were
suspended in 100 mL acetone and at 10°C combined with 16.0 g (0.08 mol) of 2,4-
dichloro-5-nitropyrimidine. The mixture was stirred for 4 h at 40°C, any salts
formed were suction filtered and the filtrate evaporated down. The residue was
taken up in 300 mL ethyl acetate and washed with water. The organic phase was
dried over MgS0O,4 and evaporated down.

Yield: 31.0 g of a compound Z6e (brown oil)

31.0 g of the compound Z6e were dissolved in 200 mL. glacial acetic acid and at

60°C combined batchwise with 10 g iron powder, during which time the
temperature rose to 85°C. The mixture was stirred for a further hour at 60°C,
filtered through kieselguhr and evaporated down. The residue was stirred with
methanol.

Yield: 4.5 g of a compound Z6f (brown crystals)
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Yield: 40.0 g of a conpound Z6b (yellow oil) -32- 30.0
mL (0.17 nol) of trifluoronmethanesul phonic acid
anhydride were placed in 150 ni di chl oronmet hane and
while cooling with ice a solution of 20.0 g of the
conpound Z6b and 14.0 nL (0.3¥-nol) pyridine in 50 nL
di chl oronet hane was added within one hour. The

At g €l 8776 o) A sedursbyasie as Becd dispersinain maseratol
weVé Eﬂdé@ ng&hv\)?@é  anj Q@Jre of 9 %f FHba V\g&%c? EQF %%ﬂ 32[1% (16

evapor at ed
mnzﬂ):n'(eltln)d liediglelin 400 onll ):llrﬂﬂeﬂhQiageta‘m :t:ié eAft@pr pUAE rgéiﬂrhdnrm ixture

way ﬁ@"igéﬂ?d Wm‘g%'gid't’g‘&ﬁ a\@gséyggg'? %%%g Eigw\g?%ﬁ@ |r;sO|6¥VIe was stired
w;tlaQ'Oblrﬁﬁ vater, e Brétipildle ﬁsu]léﬂan)fufére& Gh V{?@h@@ﬁﬁ‘hé&roleum

400 nL di chl'or orret hane e C00
ethﬁ‘fxture was stirred for 1 h at anbi ent tenperature and

The .reaction m xture was washed
Vel t‘ﬁé go'gp ﬁ%@ﬂc&ﬁﬁlﬁs%ﬁ@ s@l8lpor at ed down. The
residue remaining was purified by distillation

(95-100C, 1 *10-3 nbar). 15 Yield: 14.0 of a conpound
A stigpensien ofifl1%8 of 819 Formpoand 26y aride!.daniBountlZamethy! 4-amino-

I b t d
oo ol Jo AL GRELTECLRRRALG M 6.0 5 USBSHET o
2,2(-Bisoliptenylmfosphiho) i Cﬁblﬁéﬁhtﬁyﬂ@tl’p@xo BfhoNcoef The
tur was stlrred or 4 at 40C, any salt's 20
trisiRenzyidgheacaleie gHipaladiund) st Sig(ah mercd} of caesium

r [ 0
corBSSRR T, TS0 AR Yl 9 o
purified bydmlemmoulrmémgg@mplam&lmr)drcgtéﬁgrfégim}e@ﬂeﬁr@o! CHATY
oun WN O g of the
Y'e@oﬁxzogr?g ’ﬁgﬁég@%\‘?é’d"ryﬁ )0 L gl aci al acetic
acid and at 60C conbi ned batchwi se with 10 g iron

powder, during which tinme the
1.7 g of the compound Z6h were dissolved in 50 mL dioxane, combined with 15

mL of semiconc. hydrochloric acid and refluxed for12 h. After cooling the
precipitate formed was suction filtered.
Yield: 1.1 g of a compound Z6 (colourless solid)
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tenperature rose to 85C. The m xture was stirred for a
further hour at 60C, filtered through kiesel guhr and
evapor ated down. The residue was stirred with

nmet hanol. 30 Yield: 4.5 g of a compound Z6f (brown
crystals) -33- At -20C 0.6-84(16 mmol ) of sodi um

hydri de as a 60% di spersi on in mneral oil were added
se to a mxture of of the conmpound Z6f
To SuRaSsS Tae BaBioHin o) Exrwlis 28d7azi 55,160 A2, 206 firstof ol

an ifterRidirate@hBig zAfter 1 h the reaction mxture was
conbi ned wth 50 nL water and evaporated down. The

resi due was stirred 5 with 200 nL water, the
precipitate is suction filtered and vvashed with
petroleum ether. Yield: 4.5 g of a ¢onmpound Z6g

(col ourless crystals) A suspension o 1.59 of the
compound Z6g and 1.4 g (8 net 4-am no- 10

)
3- met hoxybenzoate in 30 ::Jilruen was tonbined with
)

0.4 g (0.6 nmmol) of
2, 2" - bi s- (di phenyl phospHi -INT' - bigaphtyyl, 0.23 g

(0.3 mmol) of
trls(dlbenzylldengaQ‘ QA di pal | adj 0) and 7.0 ¢
(21 mmol ) of caesium ate armd ref™ uxed forl7 h.
The reaction mixture was applied to silica gel and
purified by colum chromgtography (el uant:

di chl or onet hane/ net hanol |9:1). 15 Yield: 1.7 g of a
conmpound Z6h (yel | ow %) 1.7 g of the compound
Z6h were dissolved in 50 nL i oxane, conbined with 15
nmL of sem conc. hydrochloric acid and refl uxed forl2
h. After cooling the precipitate fornmed was suction
filtered. 20 Yield: 1.1 g of a conpound Z6 (col ourl ess
solid) -34- To synthesise the conpound of Exanples 26,

is prépard ad Qesdribed palaw, 20° first of all

50.0 g (0.36 mol) D-alanine methyl ester x HCI was suspended in 500 mL. of
dichforomethane and 35 mL of acetone and combined with 30.0 g (0.37 mol) of
sodium acetate and 80.0 g (0.38 mol) of sodium triacetoxybarohydride. The
mixture was stirred for 12 h and then poured onto 400 mL of 10% sodium

hydrogen carbonate solution. The organic phase was dried over Na>S04 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 was combined with
80.0 g (0.41 mol) of 2 4-dichloro-5-nitropyridine in 450 mL of diethyl ether. At -5°C
100 mL of 10% potassium hydrogen carbonate solution were added dropwise. The

reaction mixture was stirred for 3 h, the organic phase dried over Na,SO4 and
evaporated down.

Yield: 74 g of a compound Z7b (yellow oil)
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an internmediate conpound Z7 NO NHNNN OOCHS5 is

prepared as descri bed below. 50.0 g (0.36 nol)

D-al anine nmethyl ester x HCl was suspended in 500 nL

of dichl oronmet hane and 35 of acetone and conbi ned
with 30.0 g (0.37 nol) of “IU0 sodi um acetate and 80.0
g (0.38 nol) of sodiumtriacetoxyborohydride. The

18.614 &f theecomsowid zmwe‘rg diskdhedanddohan gléﬁiﬁl%eﬂﬁtaﬁld“% at

AL of 10% sodi um rogen carbonate sol ution.
60 %F@@#ﬂf@%\%@ewwm 2@ @Ven PRUEROATRe InixteReaas atl@ad for2 h

at 662 gnd & Quct%b fgtfg%c?{hrayﬁl‘? ggfﬁﬂgge Zlﬁﬂe dr%gﬂe%\évaé) Elfgm_\%g in

A suspension o co
ethyllmmate/\am vashed with/waﬂer apd.ddng. émrﬂbhlaﬂﬁlf he @iganic phase was

. 2, 4-di.c ro-5-nitro r|d|ne in 450 nL of diethyl
dﬂe‘iPH%rdNagg eY@porn %fﬂowoo/ﬂa%f%%%maﬁm%g@ﬁed from
dietthvkBppat e soI ution were added dropw se. The reaction
’ewx?ﬁ?e was stirred for 3 h, the organic phase dried
Yieldi:8 gNa‘ZSC@nananWe\(apjoudewcrym:S) Yield: 74 g of a
conpound Z7b (yellow oil) -35- 18.6 g of the conpound
Z7b were dissolved in 200 nL glacial acetic acid and

1 7.0%01‘ hECoRRIBUAREZ7 Dahg TWhe g0 v rhbl) %%tﬁgﬂod&ﬁ@@m@@‘@@éolved in
e mxture was stirred for at ©60C and

200 sucdimsinylacetemide end aligh” Geiomhuwiawﬂﬂihho gdSilduewafsodium

hydrﬂfesac's%%%db 'df%persion in mineral oil. The reaction mixture was stirred for 30

min and then poured onto 300 mL ice water. The precipitate formed was suction

filtered and stirred with petroleum ether.

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

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

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



ethyl acetate and washed with water and conc. anmoni a.
The organi ¢ phase was 5 dried over Na2SO4 and

evapor ated down. The residue was crystallised from
diethyl ether. Yield: 9.8 of a conmpound Z7c
(colourless crystals) 17. 0 of the conpound Z7c and 7
m. (0.1 nol) nethyl iodide were dissolved in 10 200

o Y TS A ARSI B

synthesigidalscatbéd: - The reaction m xture was stirred for 30
mn and then poured onto 300 nL ice water. The
precipitate formed was suction filtered and stirred
with petroleumether. Yield: 14.8 g of a conpound Z7d
(bei ge cryst a1l s) 15 0.9 g of the conpound Z7d and 1.5

g (9 mmol) 4- - 3- net hoxybenzoi c acid were heatged 0
to 2107t n. After cooling the resi dUEN
stlrrfﬁi\dvmth ethyl acetate and the preC| plt
obt gy 1€ jon filtered. Yield: 1.2 o
80rrpund Z7 (lgrey crystals) 20 -36- Th@f [ 1 ow ng
0 er e ared, for exanple, anato to the
ms ds of thesi s descri bed: NON N NN H
N OfH O CH Z9 5/ NL1 / NO
0" “OH
Z8
b o b
HN*N/ N HN)\N/ NT
-0 _0
0% ~OH 0~ ~OH
Z10
211

Synthesis of the aminoc components L-R5

The following amines were obtained as follows:

1,1-dimethyl-2-dimethylamino- 1-y|-ethyiam|ne and 1,1-dimethyl-2-piperidin-1-yl-

ethylamine
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HN~"N HN'N O OH O OH 710 Z11 Synthesis of the am no
conponents L-R5 10 The foll ow ng am nes were obt ai ned
as follows: 1,1

- di net hyl - 2- di net hyl am no- 1-yl - et hyl am ne and

1, 1-di net hyl - 2- pi peri di n-1-@7-. ethylam ne H2ZN / - H2N
/-~ NN) 15 -37- The conpounds were prepared
according to the following references: a) S. Schuetz

The compounds wereprerared aicsesding ta e following Tefrasesh )p) 8

7 1 C
Sl o gt AFURIION 8 Santho B0 B Blord
al. Tetrareeirén 187 26 rl 199 11215, (vjweEel? ﬁmﬁmrae]l@ “{ﬂéMﬁ'?drg%"ek Them.
[ ared w e iteratu
SoG B, pecdatiuec 153 ™ i et hi - 5- oy
holin-1-VI-ethVlamne 10 HZN- ~ -~ N O8.7 nL

mor pholine and 9.3 nL 2- nltropropane wer e prepared,
Othghiaminesvlere graparkd as follows, in a modified manner compared with the

literature described above.

- 1.1-dimethyl-2-morpholin-1-yl-ethylamine

8.7 mL morpholine and 9.3 mL 2-nitropropane were prepared, while cooling with
ice, 7.5 mL formaldehyde (37%) and 4 mL of a 0.5 mol/L NaOH solution were
slowly added dropwise (<10°C). Then the mixture was stirred for 1h at 25°C and
1h at 50°C. The solution was treated with water and ether and the aqueous phase
was extracted 3x with ether. The combined org. phase was dried over NaSO4 and
combined with HCI in dioxane (4mol/l), the precipitate formed was suction filtered.
Yield: 21.7 of white powder

5 g of the white powder were dissolved in 80 mL methanol and with the addition of
2 g RaNi treated with hydrogen at 35°C and 50 psi for 40 minutes. This yielded 3.6

g of 1,1-dimethyl-2-morpholin-1-yl-ethylamine.

‘The following amines were prepared by this method:

1,1- dimethvl-N-methvlpiperazin-1 -yl-ethvlamine

“z”{ /N
\__/



ice, 7.5 nL formal dehyde (37% and 4 nL of a 0.5 nol/L
NaOH solution were slowy added dropwi se (<10C). Then
the m xture was stirred for 1 h at 25C and 15 1 h at
50C. The solution was treat gg with water and ether and
t he agueous phase was extratted 3x with ether. The
conbi ned org. phase was dried over NaSO4 and conbi ned
with HCl in dioxane (4nol/1), the precipitate forned
was suction filtered. Yield: 21.7 of white powder 5 g
1.1 dimethwl-2tnviveligiontiyt-ethyiamities sol ved in 80 nmlL net hanol
and with the addition of 20 2 g RaNi treated with
hydrogen at 35C and 50 psi for 40 minutes. This
yi el ded 3.6 g 0

1, 1-di rrethy hoI|n 1-yl -ethyl am ne. The
foIIovvl ng a re ared by this nmethod: 25
1,1- di rrethvl p ra2|n 1-vl-ethvlam ne H2N
/-~ NN -38- 1 1 d| -2-pyrrolidin-1

-yl - et hyl am ne HZN- -No 5 Synt hesis of 1,3
- di nor phol i n-2-am no-propane NHZ (N)(N) 0 0 5 g of
1, 3 DO nmor phol i ne-2-nitropropane obtained from Messrs.

: i _ L n 80 anst hanol and treated

TRy gtogen— HNA-PEPANERd 50 10 psi with the
add|t|onongRaN| Thlsylelded4290f13
di nmor phol i n- 2- am no- prgpane.

2

0

5 g of 1,3 Dimorpholine-2-nitropropane obtained from Messrs. Aldrich was
dissolved in 80 mi. methanol and treated with hydrogen for 5.5 h at 30°C and 50

10 psiwith the addition of 2 g RaNi. This yielded 4.2 g of 1,3 dimorpholin-2-amino-
propane.

4-Aminobenzyimorpholine

H,N

N O

N/

15  The preparation of this amine is described in the following reference:
S. Mitsuru et al. J. Med. Chem. 2000, 43, 2049-2063
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4- Am i nobenzyl nor pholine HZN N O 15 The preparation
of this amne is described in the foll ow ng reference:
S. Mtsuru et al. J. Med. Chem 2000, 43, 2049-2063
-39- 4-am no-|-tetrahyd~ro-4H pyran-4-yl -piperidi ne
H2N-( N-( O 20 g (100 nmol }3%¢f

4-t ent - but yl oxycar bony-am nopi peri di ne were di ssol ved

el et A Ry A Sl Plines. 5 one and 42 o (2007

(LU0 1oy —tretTarnydaro
rmol) NaBH( OAc) 3. Then water and potassi um car bonate
wer e added, e org—phase was separated off, dried
and g ol verfj—was elpm nated in vacuo. The residue

was of ssohved/i n 200 CH2Cl 2 and stirred for 12 h at
RT with 100 nL tri uoroacetic acid. The sol vent was
elimnated in vacuo, the residue taken up with CHC 3

20 pIdoavaRor af adeﬂmmylagﬁddﬂboﬁw Shirl otfrge Wér?@?&s%fb%d in 250

and the 10 hydrochloride was precipi
mL etatkand sfored far dedh atiRT avith wg%a 00 mmeH t@trahydro 4H-pyran—4—

one h@ﬁ%}ﬁ@é W&l&ﬂ%@ﬁ%‘aﬁ%}f Xléﬁe%nv]varl}er and potas(su:lm carbonate were
addé tHhe 2yd - phaser whe kiparatas bP erad A fHe shivert \&%ngif ?Ja}?d in

of _4- di benzyl cycl ohexanone were di ssolved in
vacugdbexesighig was dissalvedrn 200tmals CRECH and sur@ecgfo(ma hlmbR)l” with

0l B 00 i oL g e
up upﬂld%HCEs(HMvaatat @ﬂm@é@amdtheﬁ—’ﬂaﬂéﬁ ubhg steloHNindie

ated in vacuo, The I due
hydrochlonge was precipitated with ethereal HCI. Yleld 14.3 g (56%).

cis- and trans-4-morpholino-cyclohexylamine

N""Q—N\ 0O HZN-—O——N 0

Dibenzyl-4-morpholino-cyclohexylamine

3.9 g (30 mmol) of 4-dibenzylcyclohexanone were dissolved in 100 mL of CH2CI;
and stirred for 12 h at RT with 3.9 g (45 mmol) of morpholine and 9.5 g (45 mmol)
NaBH(OAc)s. Then water and potassium carbonate were added, the org. phase
was separated off, dried and the solvent was eliminated in vacuo. The residue was
purified through a silica gel column (about 20 mL silica gel; about 500 mL of ethyl

- acetate 90/ methanol 10 + 1% conc. ammonia). The appropriate fractions were

evaporated down in vacuo. Yield : 6.6 g (60%) of cis-isomer and 2 g (18%) of

trans-isomer.
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purified through a silica gel colum (about 20 nL
silica gel; about 500 nL of ethyl acetate 90/

met hanol 10 + 1 % conc. ammonia). The appropriate
fractions were evaporated down in vacuo. Yield : 6.6
g (60% of cis-isonmer and 24p.(18% of trans-isoner.
25 -40- Alternatlvely t he

tra

enz 4- nor phol i no- cycl ohexyl am ne may be
A RETE IS s b gl G e heUborsHlob X JoInTE2 ey prapared
byﬂ-réjpopgww Seghdexanone were dissolved in 300 nL MeOH,
conbined with 17.4 g (250 mmol ) of hydroxyl am ne
hydrochl oride and stirred for 4 h at 60C. The sol vent

33 Y37 17 W 26 Foc B o REaR o Stase Alapobiedtia A0S E MeH,
cormblhbd th T4 {25@5 rgﬁ'ldhr ST/ mTﬁ%s}z{r@%ﬁ,QP@g %Bﬁ%ﬁ"ed for 4

dri ed evaporat e own | N vacuo,
h at6¢°G.dihe seldenwas peaparlamgimﬂcamﬂ'r vacd.lcﬁ sednvisiflet vith $00-mL

WAL e R O e
dicHlbmnsettate) The @gﬁb \Phse Thes G/ %%pb%é@& m@mﬂﬁ% dcid the

vacuo, the resi conbined with er and
resigyp was eystallises fiara petroeum._etier e dissolvedtie 105 b.of GiDRbENd

d dd
hoal M MERIRE, ML of ol Pele S BRA RIS i i was
reﬂtqmbumtll hé sbdﬁsm dissolgetl; TP esiverk i ewmﬁéthu il eégxﬁéttﬁe t3sidue
na1 20 + 2 % conc. ammoni a
con'ﬁ:ﬂe%t Ogmé V(@tgr ﬁﬁ@,p)(tr@q;ted twice with 400 mL of ether. The org.
P R T Y bR A S Pty

:sorrqems nmﬂal)adaﬁsu?g 2'coludhie mmmatmlsnﬁzh@n Vit 2 IgoPéthyI acetate
onate. After coolin mL. of water

80/ @iss"?ﬁ]e %: REOPFL APEWNRR) JieldsT rQe(4§L2:M on filter ed
6.8 QTOEB Rihbl) iof ¢hahBL REGIhF4+ %@oe‘rﬁ‘}ratmlﬁ%sgr?&é@%%?égp%ged in

ilica gel, about 100 ace
90 npls of DMF and stired for 8 h at 100°C Wfth 5mL (42 mmol) of 2,2"-

dichloroethyl ether and 5 g of potassium carbonate. After cooling 30 mL of water
was added, the precipitated crystals were suction filtered and purified through a
short column (about 20 mL silica gel, about 100 mL ethyl acetate). The residue is
crystallised from methanol and conc. HCI as the dihydrochioride. Yield: 7.3 g
(72.4%).

trans-4-morpholino-cyclohexylamine

7.2 g (16.4 mmol) of trans-dibenzyl-4-marpholino-cyclohexylamine were dissolved

~in 100 mL of MeOH and hydrogenated on 1.4 g of Pd/C (10%) at 30-50°C. The

- 30

solvent was efiminated in vacuo and the residue was crystallised from ethanol and
conc. HCI. Yield: 3.9 g (93%); m.p. 312 °C.

The cis isomer can be prepared analogously.
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crystallised fromnethanol and conc. HO as the

di hydrochloride. Yield: 7.3 g (72.49%.

t rans- 4- nor phol i no-cycl ohexylanmine .25 7.2 g (16.4

mol ) of trans-di benzyl - 4-nor phol i no-cycl ohexyl am ne

were dissolved in 100 nL e#1MeOH and hydrogenat ed on

1.4 g of Pd/C (10% at 30-50C. The solvent was

elimnated in vacuo and the residue was crystallised

fromethanol and conc. HCl. Yield: 3.9 g (93%; mp.
cis-3hd tfans34-pietidins-cydoh@xyl@famede prepared anal ogously.

-41- ci s- and trans 4 pi peridi no-cycl ohexyl am ne H2N

-NQ H2N-<:: ) 5
trans d| benzyl - 4- p| per| di no-cvcl ohexvlanmine 2.0 g (6.8

tr S-Nam no- 4- di ben ohexane (see
Nwas §li ssol v d LN
RT (th/1.6 g (

stirred for
ronopent ane

and 2 g of potassium car bonat F

cool ed, 10 combined with water, extracted twice wth

re was
f, dichl. t an dried and the solvent was
trané-%(?béptz b i ue is purified over a
col um ( about 100 m. silica gel, about 500 ni et hyl
acet ate 80/ nmet hanol 20 +1 % conc. ammonia). The

2.0 942 Brema ) o dransniamisnced-siharay lamitoaysiwhexaned see Example 2)

was e oSS mi DOF A SALEHBr T by RIS el {7 ymoy) of

1,5~ dlbrc&nnpmht)anefand 2 g of potassium carbonate. The mixture was cooled,
an -di benz g peri di no-cycl ohexyl am ne were

com | Wat extra ted twice with 100 mL of dichloromethane, dried and

the sotvent was eliminated in vacuo. The residue is purified over a column ( about

100 mL silica gel, about 500 ml. ethyl acetate 80/methanol 20 +1% conc.

ammonia). The desired fractions were evaporated down in vacuo and crystallised

from petroleum ether. Yield: 1.2 g (49%).

trans4-piperidino-cyclohexylamine

© 1.7 g (4.8 mmol) of trans-dibenzyl-4-piperidino-cyclohexylamine were dissolved in

35 mL MeOH and hydrogenated on 350 mg of Pd/C (10%) at 20°C. The solvent
was eliminated in vacuo and the residue crystallised from ethanol and conc. HCI.
Yield: 1.1 g (78%).

The cis isomer may be prepared analogously.
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35 nL MeOH and hydrogenated on 350 ng of Pd/C (10% at

20C. The solvent was elimnated in vacuo and the

residue crystallised fromethanol and conc. HCl. 20

Yield: 1.1 g (78% . The cis isoner may be prepared

anal ogously. -42- cis- and-42-

trans-4- (4 phenyl pi perazin-1 -yl)-cycl ohexyl am ne H2N
ol . .N, 4.1 2 .

A 3 aVa a & A q J 5
dlchlororrethane and stlrredfor 12hat RT with 7.4 g
(25.3 mmol) of N phenyl pyperazine and 7.4 g (35 mmol)

H( OAc) 3—Then er and pot a um ca nat e
t he qrg

| ep. rleo

s&‘vent was
i fied er a 8 ca gel coI (et aceta Q

80/ rret hanol 20 + 0.5% conc. ammoni a) Yield: 1.7 ¢
4.1 éig%g ﬁl@%{l)@%lfd gnlz?l&?&cr)hggadnoone%as %lsgg veg in 50 mL of
d;ch;@gﬁfﬁé@#%@@%% RIrDRZ Ak RTiwith 749 28350mbABe 19
N-pheryigytirazine ynd[ 44 msﬁmmfyquimmme)g-menwwrmyl
okl B EAG] oSdd S i
solvehi Whlifthdt8d Yr@@é@l_gﬁ%etﬂé%ldﬁ%é’élﬁgﬁfz APofe rld §§@%§épéﬁlumn

et hanol and conc . cis
(ethylsanesaterfilf meshanel2( €@ Shatangoesinyonia). Yieldntl7 g (16.8%) of cis-

r.opyl met hyl - pi perazi n-1-yl)-cycl ohexy
'SO”féradF@&ziéﬁ%%d%ﬂrarﬁ’SPmﬁéN &N N--\ 25 -43- 9.8 g

(33.4 mvol) of 4- di benzyl cycl ohexanone was di ssol ved
in 100 nL

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

270 mg (0,61 mmol) of trans-dibenzyl-[4-(4-phenyl-piperazin-1-yl}-cyclohexyl]-
amine were dissolved in 5 mL MeCOH and hydrogenated on 40 mg of Pd/C (10%)
at 20-30 °C. The solvent was eliminated in vacuo and the residue crystaliised from
ethanol and conc. HCI. Yield: 110 mg (69%).

The cis isomer may be prepared analogously.

cis- and trans-4-(4-cyclopropylmethyi-piperazin-1-vh)-cyclohexylamine

Iy, o,
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di chl oronmet hane and stirred for 12 h at RT with 5.6 ¢
(40 mmol ) of N-cycl opropyl net hyl pi perazine and 8.5 g
(40 mmol ) of NaBH(OAc) 3. Then water and potassium
carbonate were added, the org. phase was separated
off, dried and 5 the sol ver#d3was el i m nated i n vacuo.
The residue was purified over a silica gel colum

0.8 G avel o GBS Honsaonn was asobspt Opdcmb
dicHibrfhdtRake WRESHIFGAREF ﬁdatg@""ﬂnthg ? 9‘"(!49 mrﬁﬁﬁ af ast er

eluting cis conpound cryst om et cetate.
N-cyeleptapxhisettyipiparadinews 86yg (44 mntoda)obffNaBquDAaygoThen water
-i soner and 2.

and%@é&m{]ﬁ Gart ' @%t%éngresaa%e@ %he/?)rg pﬁase was separated off %]ned and
the 8biveft Wis @xmm&a ﬁd')vﬁ@&@ﬁheoﬂe@ﬁfu%%ék puMfisFYGNS¥A 98]

colt.@nrg(@pcﬁéng@mt[ gilicagely ebopt Sply byt Agetats wrraethanbl S]‘I+)G 25%
cont 4 ARENA I Toe dh R0 BA e 36 Bl i HE B e

fastsoémang cisecorapoumd atyethllise st @t ickiife. rﬁ% ﬁﬁﬁs-‘&@ﬁ] ound
from et hanol and conc. HCI E

|1ised .
Was(@}lls"ﬁfseﬁ‘ﬁ@f@ ethanal sqieee. Wiy Nieldrapar 6d ‘Va)rfastz@m@ qnd 2.2
hesi s of the Exanples Exanple 152 5 0. 15¢g
(13%Puafié: ’Sc%%rr%%und 710, 0.14 g TBTU, 0.13 nlL DI PEA were
di ssolved in dichloronmethane and stirred for 20

HAME] and stirred

for a further 2 hours at 25C Thesol uti on was then
diluted with dichloronethane and extracted with
8.5 9h2@mmathef ptsezﬁbenzwldé- priogclioprappireethiplpipkeazialidi-yl-epciohexyl}-

el B 7 g A B igaR  5% bUB (1%

30-50 °C. The solvent was eliminated in vacuo and the residue was crystallised

from ethanol and conc. HCI. Yield: 4.4 g (91%).

The trans-isomer may be prepared analogously.
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Exanpl e 164 15 0. 10g of the compound Z10, 0.1 g TBTU,
0.08 nL DI PEA were dissolved in 4 nL dichloronethane
and stirred for 20 m nutes at 25C. Then 44 pL
di met hyl am nopr opyl am ne were added and stirred for a
further 2 hours at 25C. Thé4sol ution was then diluted
wi th di chl oronet hane and extracted with water. The
S roduc% gre i pitated by the addition of petrol eum
—Jﬂﬁﬁﬁgi——gﬁgéiiﬁﬁgiacetone to 20 the organi c phase.
Yield: 0.08 g yellow solid. Exanple 242 25 0.15g of
the conpound 710, 0.14 g TBTU, 0.13 nlL DI PEA were
Examipledided in 5 mL  dichloronethane and stirred for 20
m nutes at 25C. Then 75 pL 1-(2-am noet hyl)
pi peridine were added and stirred for a further 2

0. 1?)& theadontSéund A0 SOH 4lg PEITVES, 13trﬂErDIﬁ"é%$E€emsEEI edin

chl oromet hane and extracted w th water pro

dichigromsthaie pnd stigadisyr 20 minites it aﬁ ©f Then BGIM(E\{ her

oy DB EBFEAR B okl A0 QUL R 2 gt
25°Ch ammotumdwag ‘théh amtsdmﬂarcﬂaoﬂﬁn@thaab%%ﬂ é&&fa%ted W'“S

di ssolved in 15 nL dichloronethane and stirred for
watgh. Jhedyoductnes praciitaten hy the additing lof pegoleum ether, ether and

S L

extracted wth 20 nL water, then evaporated domn in

vacuo. The product was crystallised using ether.

Yield: 0.047 g of white crystals. Exanple 203 10 0.1
Exafhp 16he conmpound 72, 0.09 g TBTU, 0.5 nL DI PEA were

dissolved in 15 nL dichl oronmet hane and stirred for 30

m nutes at 25C. Then 50 ng 4-am no- 1-

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

the organic phase. Yield: 0.08 g yellow solid.

Example 242

0.15g of the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA were dissolved in 5 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 75 pL 1-(2-aminoethyl)
piperidine were added and stirred for a further 2 hours at 25°C. The solution was
then diluted with dichloromethane and extracted with water. The product was
precipitated by the addition of petroleum ether, ether and ethyl acetate to the
organic phase. Yield: 0.14 g yellow solid.
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benzyl pi peridin were added and the m xture was stirred
for a further 3 hours at 25C The solution was
extracted with 20 nL water, then evaporated down in 15
vacuo. Then the residue was chromat ographed over
silica gel and the isol ated45product was crystallised
wWth ether. Yield: 0.015 g of white crystals. Exanple

94 of the conmpound Z1, 0.19 g TBTU, 0.11 nL
Exa %%E\%ere di ssolved in 50 nlL dichl oronethane and

stirred for 30 mnutes at 25C. Then 63 ng of 1-nethyl-
4- am nopi peri di ne were added and the m xture was
0.1 gtaf the gompoundiZz; OHE g ﬂBML@ 85anl. DIPEA vifte dissoivashinets mL

oty o i B A EE Bl

amikiepiperiginPiereafRRPd ir\‘é=.r‘r‘r16€ilf|1 %@tnrrécﬁ‘gﬂ? a f&ﬁher 3 hours at

evaporated down in vacuo e pro

25°Guriitys %‘dumn wabiextragted with aaﬁnbm?@hmmapmtpdrdo\mmﬁ
vaoll  THE r e LR sRE e n g afier el 57041 @ oL e Greptals

Z1, O. 19 g TBTU, 0.11 nL DI PEA were di ssolved in 50
nL di_chl oronet hane and stirred for 30 m nutes at 25C.
Exampié 203 ng of exo-3-0 -46- anino-tropane were added
and the m xture was stirred for a further 17 hours at
25C. 50 nmL of water and I g of potassium carbonate
0.1 gvef theadoragotind Ze009 g}JTFBCﬂuJ O ehit DEP A 9ahe CigeheRl A% mL

argted off wusin ase se aration cartrldge t hen
dichigy NEGarR RHY "%g%?éﬁam%%ﬁ 2R s 9 mgad-amino-1-

be”ﬂﬂ*?‘.bé* A e e P B SRl b6 fogrs
O goiutlbn whest extaciedt with 20Enampter, 46en evaporated down in

vacuo. Then the residue was chromatographed over silica gel and the isolated

product was crystallised with ether. Yield: 0.015 g of white crystals.
Example 94

0.17 g of the compound Z1, 0.19 g TBTU, 0.11 mL DIPEA were dissolved in 50
mL dichloromethane and stirred for 30 minutes at 25°C. Then 63 mg of 1-methyi-
4-aminopiperidine were added and the mixture was stirred for a further 17 hours at
25°C. 50 mL of water and 1 g of potassium carbonate were added to the solution
and the organic phase was separated off using a phase separation cartridge, then
evaporated down in vacuo. Then the product was purified by silica gel
chromatography and the purified product was crystallised with ether. Yield: 0.1 g of

white crystals.
Example 85

0.17 g of the compound Z1, 0.19 g TBTU, 0.11 mL DIPEA were dissolved in 50

mL dichloromethane and stirred for 30 minutes at 25°C. Then 77 mg of exo-3-g-
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10 0.15 g of the conmpound Z3, 0.12 g TBTU, 0.12 nL

DI PEA were dissolved in 5 nL dichl oronethane and
stirred for 30 mnutes at 25C. Then 50 ng 1-nethyl -

am nopi peridin were added and the m xture was stirred
for a further 2.5 hours at -485C. The sol ution was then
extracted with water and then evaporated down. The

M b T S

25 - et ] s candfd i A0 ot

a”ddhﬂ? Gfganic pheareAvaksepatatasbo using ra pmasezmapairatlon cartndge then

evelpflled VR ASRC.BT T0g) 1ne GodkRhwge plier BE sfiemgobhaded
chrmdtdgn@m Ahditiee pasiied prrcrd@et was c@sﬁé(jféé&e\[\;ltlgr ét J{Zﬁ‘?u*(%l&‘tc 03 g

5C. The solution was then extracte
of JL¥$@I car bonat e solution and evaporated down. The
resi due was crystallised using ether. Yield: 0.12 g of
white crystals 25 Exanple 190 0.2 g of conpound Z8,
ExanlegBof TBTU, 0.3 nlL of DI PEA were dissolved in 5 nL
di chl oronmet hane and stirred for 1h at 25C. Then 0.13 g
of 4-am no-1 30 benzyl pi peri di ne were added and the

i S ST T W P
dicmmbmathmeaadd skitreci §oredD midutewiat BSAD. THerBO Big 1-Thethyl-he

e R e o0 o o
25°C OTiHe 60/itidl wdk t?r%ngaxﬂfaciébewm? nil ' eﬁ%ﬁggrated down. The

di ssolved in 10 nmL net hanol
resigyp wag SIW\(ﬁCb@e\M@m@thm aeetaae bad cfymta!tﬂecbfromﬁéﬂ'leﬁynd

pete BT RP e I S SR 0SS i B
Example 80

0.2 g of the compound Z8, 0.2 g of TBTU, 0.1 mL of DIPEA were dissolved in 10
ml. dichloromethane and stirred for 30 minutes at 25°C. Then 100 mg of 1-methyl-
4-aminopiperidine were added and the mixture was stirred for a further 17 hours at

25°C. The solution was then extracted with a dilute potassium carbonate solution

“and evaporated down. The residue was crystallised using ether. Yield: 0.12 g of

white crystals
Example 190

0.2 g of compound Z8, 0.2 g of TBTU, 0.3 mL of DIPEA were dissolved in 5 mL
dichloromethane and stirred for 1h at 25°C. Then 0.13 g of 4-amino-1- |
benzylpiperidine were added and the mixture was stirred for a further hour at
25°C. The solution was then diluted with 10 mL methylene chloride and extracted
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- of dlghl%cerﬁﬂha@e and ﬂgfﬁ

over silica gel and crystallised fromethyl acetate
and ether. Yield: 0.075 g of white crystals. Exanple
196 10 0.1g of conpound ZI 0, 0.09 g of TBTU, 0.3 niL
of DI PEA were dissolved in 4 nL of dichloronethane
and stirred for 20 m nutes-4f-25C. Then 67 ng xx am ne
was added and sti rred for a further 2 hours at 25C.

W'th;fﬂlﬁ ol ut| \%a di | uted h di chI or onet hane
uéhwas Blied prers ko etansenipibiged
fron@éﬁ‘?l é@etété A efitr. Vel td‘% t%%ﬁuﬂ& @Ol ved in

one, conbined wth et he eal
0.23g et thst benaylaminest aesdissolvad e’d10miehmthéhcﬂ9c@nbmgbtwith 50

ma YR ok Go s G B Sobedh GoBy SRR Segteur

etherand2:thid abef@tbfwhlf@émmléisr@;%dﬁééc?] ﬁ%sfeoére?éﬁr&ha%phed

Then 55 of  4-nor phol i nonet hyl am ne was
OVEFa%!E%thﬂm erystaliised fram ethnd anetsate laed etharoled:t @075 g of white
crys lent tenperature within 17 h. Then the

I met hyl formam de was elimnated in vacuo, the

resi due was taken up in dichloromethane and extracted

25 Wlé% water. It was then chromat ographed over silica
Exaggle 38@& the product crystallised fromethyl acetate

and ether. Yield: 0.06 g yellow sh crystals Exanple

81 30 0.2 g of the conpound Z4, 0.2 g of TBTU, 0.1 nL
0. 1go:ﬁf donRIPAINGEZ £0,d. 68 gl of dBTUN, 0.8 mirbf DimEAqm@&i;mcﬁmm mL

irred. for 30, mn t 25C Then O,
OLfZ’r ?@.rﬂ'@UWér%t ?aﬁ@ea hﬁﬁ@—/'t IRG XX pineavas

addé’hﬂiénéfstlfréé%lf qu%ér%ﬁcﬁ?r& at 2550 URe Mot \ é ﬁenTﬁ‘iﬁlted with
lution was then extracted w t'h aqueous

dlCh@a@mem arel extranted with waten IEwapmm e!ui'odtamgra’ﬁhed over

silicd” ggldéjr% the r%s?cfuyes\}vaas HS%SH,eHSrH gget%tnge{;omgtneelddwnh ethergal HCI

and the precipitate formed was isolated. Yield: 0.09 g light yellow solid
Example 166

0.1 g of the compound Z10, 0.11 g of TBTU, 0.14 mL of DIPEA were dissolved in
2 mL dimethyiformamide and stirred for 3h at 50°C. Then 55 mg of
4-morpholinomethylphenylamine was added. The reaction mixture was then
cooled to ambient temperature within 17 h. Then the dimethylformamide was
eliminated in vacuo, the residue was taken up in dichloromethane and extracted
with water. It was then chromatographed over silica gel and the product
crystallised from ethyl acetate and ether. Yield: 0.06 g yellowish crystals

Example 81

0.2 g of the compound Z4, 0.2 g of TBTU, 0.1 mL of DIPEA were dissolved in 10
mL dichloromethane and stired for 30 minutes at 25°C. Then 0.1 g of 1-methyl-4 -

~aminopiperidine were added and the mixture was stirred for a further 17 hours at
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of white crystals. 5 Exanple 162 0.1 g of the conpound
Z5, 0.07 g of TBTU, 0.15 nL of DI PEA were dissolved in
5 nL dichloromethane and stirred for 20 m nutes at
25C. Then 0.04 g 1-nethyl-4- am nopi peridi ne were
added and the nmixture was s#8rred for a further 2
hours at 10 25C. The solution was then diluted with 15

25614 SBGE WALPRR SURCEH A hBllept by cefbbfbee soluion
and ¢lesip enggoratéd HownnThe phedutwaddry stamisey agmgeﬁtléeir yoxl: 0.16 g

A crystalline product was produced wusing ether, ethyl
of whieCaystalind a little MeOH. Yield: 0.1 g of white
crystals. 15 Exanple 88 0.1 g of the conpound Z6, 0.12
g of TBTU, 0.12 nL of DI PEA were in 10 nL
Exaiptdiégonet hane di ssol ved and stirred for 30 m nutes
at 25C. Then 0.04 g of 1-nmethyl-4-am nopi peridine
were added and the m xture was stirred for a further 2
0 G e, O 8 T oy B0 e Hsbiivallin
mL dichkramnethanepand amred\m 20r nohutes alids iy Teehdr. 04 gt hynethyl-4-

am"&‘ﬁt@% Qgrq’d@(gn‘?é{%d %hrﬁ&iuré V\?ﬁsdﬁtﬁ&cﬁfgﬁﬁgfuﬂﬁg%ﬁours at
25°(§) ﬁﬁe goﬁjft[oﬁﬁ\]—éé tHenQfiutdd @fth BREA dHiGrofictisaie/ 84 bRiradi@d

di chl oronet hane and stirred for 30 mnutes at 25C

wuth'ﬂﬂem Lavaier. Hhevasidus wes Id;ea@émentl\&e@bﬂu and acetare, camhied

with 3oL SRl it b Siebior B Yo e R B SWES pfaced

usingi stheg et tdeatfe and a’sﬁlﬂémeﬁaﬁt ¥iblaM 0. gléF vidhite\eryetals. The
product was then chromat ographed over silica gel and

crystallised fromethyl acetate, ether and petrol eum
Exaﬁ'FprI@és Yield: 0.005 g of white crystals.

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

extracted with 10 mL water. A crystalline product was produced using ether, ethyl

acetate and petroleum ether. Yield: 0.6 g of white crystals.

Example 89

0.1 g of the compound Z6, 0.08 g of TBTU, 0.08 mL of DIPEA were dissolved in
10 mL dichloromethane and stirred for 30 minutes at 25°C. Then 37 yl. g N,N-
dimethylneopentanediamine were added and the mixture was stirred for a further 2
hours at 25°C. The solution was then diluted with 10 mL dichloromethane and
extracted with 10 mL water. The product was then chromatographed over silica gel |
and crystallised _from ethyl acetate, ether and petroleum ether. Yield: 0.005 g of

'whit_e crystals.
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-49- Exanple 26 0.15 g of the conpound Z7, 0.16 g of

TBTU, 1 nL of DI PEA were dissolved in 5 5 nL

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

Then 0.1 g 4-norpholinocycl ohexyl am ne were added and

the mixture was stirred for4@-further 17 hours at

25C. The residue was then conbined with 10 nL of 10%

pot assi um carbonate solution, the precipitate was

i sol ated and washed with water. It was then dissolved
Examplgipehl or onet hane and evaporated down again. The

product was 10 crystallised fromethyl acetate. Yield:

0.1 g of white crystals. Exanple 9 150 ng of the

3 / : i N ‘
0 15BN orBoiazh oTe by 1Y WFL B IBERLNED 4ty
mL dichborarhetPldPigfaridstirist] fort30 mihutdhat 3540 divenvias g

elimnated in yacuo, the resjdue was. combined with 10
4-mgpholifoaysighsiyiang wers: andstheunixe wasestired for a further
17 R aP2E THIER S vl therl E6Bied WY mivbf TodHiREssium
carbehite saitition,i the precipate™as sekited endasastedstitd Watedlt was

fromethyl acetate, Yield: 82.0 - .mp. 253 20 S
then SRV A B St id pVaneliisduhacB’ dine rrsthigt was
crys@]lliddPmsmtRyIRfItAte NYicld. 0. P REHUIFHE B staly Were

di ssolved in" 5 nL dichl oromet hane and stirred with 160

ng (0.50 nmol) of TBTU and | nL of DI PEA for 12 hat
Exaﬁgeghe solvent was elimnated in vacuo, the residue

L, conbined with 10 nL of 10% pot assi um car bonat e
solution. The precipitate was suction filtered,

washed with water, taken up in dich | orom ethane,
150 9 etthereepeURZ) @nd 93 Mg ofareige; wetaeissolvas é park due

dichifSmBiHaHAhd gﬁr?eé WA ﬁd Wy FIEEFEALS ml ' APER S 12 h at
ng; mp. 2 as base).

RT . The solvent was eliminated in vacuo, the residue was combined with 10 mL
of 10% potassium carbonate solution. The precipitate was suction filtered, washed
with water, taken up in dichloromethane, dried and the solvent eliminated in
vacuo. The residue was crystallised from ethyl acetate. Yield: 82.0 mg; m.p. 253°C
{as base).

Example 16

150 mg of the compound Z8 and 73 mg of trans-4-piperidino-cyclohexylamine

_were dissolved in 5 mL dichloromethane and stirred with 160 mg (0.50 mmol) of

TBTU and 1 mL of DIPEA for 12 h at RT. The solvent was eliminated in vacuo, the
residue was combined with 10 mL of 10% potassium carbonate solution. The
precipitate was suction filtered, washed with water, taken up in dichloromethane,
dried and the solvent eliminated in vacuo. The residue was crystallised from ethyl
acetate. Yield: 87.0 mg; m.p. 237 °C (as base).



10

15

20

25

30

-50- Exanple 37 100 ng of the conpound Z9 and 42 ny of
3-am no-1-ethyl -pyrolidine were dissolved in 10 nL
di chl oronmet hane and stirred with 90 ng of TBTU and 0.5
nmL of 5 DIPEA for 12 h at RT. The sol vent was
elimnated in vacuo, the respdue was conbined with 10
nmL of 10% pot assi um car bonate sol uti on. The
precigitate was suction filtered, washed with water,
Exapyd@’/up i n di chl oronet hane, dried and the sol vent
was elimnated in vacuo. The residue was crystallised
fromethyl acetate/petroleumether. Yield: 24.0 ng .
100 hﬁ)g Bk thiept@m pGnd. 20 angl 4% nighef s@mmunﬂe%lpmd?% Wareof
m no-ltetrahydro-4H pyran-4-y eridine were
d'SS@I\’@Qd’P Jogn{ sichidremathent and ﬁéfrﬁdmétra?fﬁm of FREUNAD.6anL of
T a The
DIPER B 12 Wal ¥, T Ralleft o Slimll o il M, thfeniie a8
combored withl 1@irhb of GOBﬁLpoths&ﬂ% D@b@ﬁé!dﬁbi@t&i}frb?ﬁ@t;ﬁec:prtate was
sol 0 tate was suction fij
suct 'ﬂ%& an\ﬁ’ﬁgh%ﬂ witt Wt feﬁa'ﬁ%\ i ingHichlogpraadiaRgndried apdde
solvaftwhE %Itﬁﬂlléféﬂ'in vasud g r@z@f‘:ﬁl@ WS (‘,’ féﬂl jse elMforh %?I’\\ﬂ
was crystallised from ethy cet at pe rol eum et
acetgtedpetroleametherOYiglda@gllemgl2 150 ng of the conpound z5
and 150 ng of trans-4-(4-cycl opropyl nethyl -
pi perazi n-1-yl)-cycl ohexyl am ne (as the hydrochl ori de)
Exar\‘\?[eﬂmSSO' ved in 5 nL of 25 dichl oronethane and

irred wth 160 ng of TBTU and 2 nL of DIPEA for 2
hat RT. The sol vent was el i m nat ed i n vacuo, the

100 REF LS SRR RIPLIF Sty Tl SRS S ron-s.

pipefitineare@, divesiradlin 10 mL dichloromethane and stirred with 90 mg of
TBTU and 0.5 mL of DIPEA for 1 h at RT. The solvent was eliminated in vacuo,
the residue was combined with 10 mL of 10% potassium carbonate solution. The
precipitate was suction filtered, washed with water, taken up in dichloromethane,
dried and the solvent was eliminated in vacuo. The residue was crystallised from

ethyl acetate/petroleum ether. Yield: 89 mg.
Example 212

150 mg of the compound Z5 and 150 mg of frans-4-(4-cyclopropyimethyl-
piperazin-1-yl)-cyclohexylamine (as the hydrochloride) were dissolved in 5 mL of
dichloromethane and stirred with 160 mg of TBTU and 2 mL of DIPEA for 2 h at
RT. The solvent was eliminated in vacuo, the residue was combined with 10 mL of
10% potassium carbonate solution. The precipitate was suction filtered, washed
with water, taken up in dichloromethane, dried and the solvent eliminated in vacuo.
The residue was purified over a column (20 mL silica gel, 300 mL ethyl acetate 90/

-methanol 10 + 2% conc. ammonia). The appropriate fractions were evaporated

down in vacuo and crystallised from ethy! acetate. Yield: 140 mg; m.p. 187 °C (as
base). |
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with water, taken up in dichloronethane, dried and the
solvent elimnated in vacuo. The residue was purified
over a colum (20 nL silica gel, 300 nL ethyl acetate
90/ 30 nethanol 10 + 2% conc. ammoni a). The
appropriate fractions were-&Vaporated down in vacuo
and crystallised fromethyl acetate. Yield: 140 ngy;

C (as base). -51- Exanple 232 390 ng of the

Ex%ﬁ%%(% 711 and 240 ng of

trans-4- (4-tbutyl oxycarbonyl -
plpera2|n 1-yl)-cycl ohexyl am ne were dissolved in 2.5

390y 6f hwraﬁau@d A1l eand 4hmgsofdemsnd-($tbutpipyyeartonylri

pods YAl oy Fhse A S o A o
482mg of pBTat anavasms lﬂr@éth?[éarﬁmé f&T2H at REeghed Wo A LWFeiter and
and gurlfled through a silica gel colum. The

20003 PbpPiasshim P?ﬁzﬂﬂ%y% pdded.dperraeepitalewas suctisnfitered,
wasﬂ?é ?A?{Ih‘f’ﬁgtér%r% :f%'dcthtﬁfg%@mégg el C(glgﬁ??\'z'?ﬁg aeiﬂp%l?r%tgt

uor oaceti c acl strr
fractambwesdevapdrait] down irevadil) issollvesbined m&nﬂclﬂaﬂam@hane
the precipitate was _sucti

€0 ?f{%a Siéﬁ pih Qﬁ%ﬁéﬁom I¢ 3@d end stitfef fehe htddl, momhl@ed with
anott? 100 bF R&téhERyato ?nv%éétlab&ﬁn'g@érbﬁﬂé%?hd fH?sepreCIpltate was

appropriate fractions e evaporat e
suctigndfiltarad aneswashedvaith svapet é’hlenstleel precpitze Iwmq:burdled through a

sitic§ §8f e ) I8 e Spfdte hackipft s SrPaielet s 43 Vi and

the @isihie) wad cr)fstélﬁséﬂ-fr@ﬂ?éﬁhaﬁ@leérﬂi Sorf) Sy dfdchidrRa M iel: 95
mL of acetic anhydride and 1 of triethylamne for

mg; soPnEAl “&t RT. 20 The sol vent was elininated in
vacuo, the residue conmbined with water and anmmoni a,
the crystals precipitated were suction filtered and
Exangsleed 3wi t h wat er

60 mg of the compound of Example 232 was dissolved in 10 mL ethyl acetate and
stirred with 1 mL of acetic anhydride and 1 mL of triethylamine for 30 min. at RT.
The solvent was eliminated in vacuo, the residue combined with water and
ammonia, the crystals precipitated were suction filtered and washed with water

and a little cold acetone. Yield: 40 mg; m.p.248 °C.

Example 218

1.2 g of the compound Z9 and 0.5g of 1,4-dioxaspiro[4.5]dec-8-ylamine

were dissolved in 20 mL dichloromethane and stirred with 1.28 g of TBTU and 4
mL of triethylamine for 12 h at RT. Then 50 mL of water and 0.5 g of potassium
carbonate were added, the org. phase was separated off, dried and evaporated
down in vacuo. The residue was crystallised from ethy! acetate, combined with 25
mL of 1 N hydrochloric acid and 20 mL of methano! and stirred for 30 min at 50°C.
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and a little cold acetone. Yield: 40 ng; mp.248 C
Exanple 218 25 1.2 g of the conpound Z9 and 0.5g of
1, 4- di oxaspiro[ 4. 5] dec- 8-yl am ne were dissolved in 20
mL di chl oronet hane and stirred with 1.28 g of TBTU and
.4 mL of triethylamne for.42_h at RT. Then 50 nlL of
water and 0.5 g of potassium carbonate were added,
the org, phase was separated off, dried and evaporated
Thegpethanp! was wlifinatedie vaeds,dbe pracipitatesyas stctied filttecen,

wasﬁégmitwg{éta%d &,gé‘g)i ned with 25 nL of 1 N

rochl ori1c aci and 20 nL of nmethanol and stirred

Thefresidae wastakenafGn 2(6@L dibslorahbmaak, YRFehitiiompeds i n
vacuyo,. t he cgﬁgm pitate was suction filtered, washed

thiofyorpnalinesn @pf NaBHtRAC)ler daéd alR T Jken water ando
tht . agey _
potaSanfh ESHRIPR wedBagsu oo\ by SoPaatagof, disqnd the

solv@htwasaliminated iB vacta SEheuresidudeas pariied evadsetica g column.
Th or%.%’gh{%saﬁr wgs separated off, dried and the solvent

©\FRDTAPriaHE FActaNs Wepr c¥BPorARd Aewndn ¥agke apd the hidroshisride

tibi Hell P [ L j

e G YR80 R (e Bncrfhe BndiEhSus
powgekcipitated with ethereal HCl. Yield: 86 ng of

trans-i soner; anorphous powder. 10 Exanple 187 200 ng

of the compound Z3 in 5 nL dichl oromet hane was
Examphiged with 0.1 nL  of diisopropylethylanm ne and 180

ng of TBTU and stirred for 30 mn. Then 191 ng 15 of

4- (4- met hyl - pi perazi n-1-yl)-phenyl am ne were added and
200 mgeohihetanmepauns Z8iin feol. dichiorogtetharhwas eanthimed with 0.1 mL

of dilgio)&éﬁyefet%rcérﬁﬁ%n‘&e%owﬁtghof%ﬁﬁ a%gdstitrrgg fgrq-gg (r)nu:g Then 191 mg
of 4~(4—methyl-piperaz_in-1 -yl)-phenylamine were added and the mixture was
stirred overnight . The reaction mixture was combined with water and the aqueous
phase extracted with dichloromethane. The combined organic phases were dried
over Na,SOsand 49 srated down. The residue was purified by column
chromatography (eluant: dichloromethane/methanol 100:7).

Yield: 128 mg (fight yellow crystals)

The compounds of formuia (1) listed in Table 1, inter afia, are obtained analogously
to the procedure described hereinbefore. The abbreviations Xs, X», X3, X4 and X5
used in Table 1 in each case denote a link to a position in the general formula

shown under Table 1 instead of the corresponding groups R, R?, R®, R* and L-R®,
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Table 1

phase extracted wi th di chl oronmet hane. The conbi ned
organi ¢ phases were dried over Na2SO4 and Z9 )rated
down. The residue was purified by col um

chr omat ogr aphy (el uant: dichl oronet hane/ met hano

100: 7). 20 Yield: 128 ng (light yellow crystals) The
conpounds of fornula (I) listed in Table 1, inter
alia, are obtained anal ogously to the procedure
descri bed herei nbefore. The abbreviations X1, X2, X3,
X4 and X5 wused in Table | in each case denote a |ink

to a position in the general fornmula 25 shown under
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whereas tunour cells arrest
and Nigg, 1996).
aurora B has been described as having an
function during entry into mtosis.
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cells (e.qg.

hair,

i ntestinal,
cells) fromdamge to their

bl ood and progenitor
DNA caused by radiati on,

UV treatnment and/or cytostatic treatment (Davis et
30 The new conpounds may be used for the

at .,

2001) .

preventi on,

abovenenti oned di seases,
ot her

i ndi cati ons,
conmpounds according to the invention was determned in
the cytotoxicity test on cultivated human tunmour cells

short-termor |ong-term

e.g.

treatment of the
also in conmbination with
acti ve substances used for the sane

cytostatics. 86 The activity of the

are-oF—H—arFACS—analysis—for exanple on Hel3S3
cells. In both test nethods, the|conmpounds 5 exhi bited
a good to very good activity, i.e. for exanple |an EC5(
value in the HeLa83 cytotoxicity test of less{than 5
prmotT—generatty tessthan|l prot—Measyrenent—of
cytotoxicity on cultivated human|tunour |cells To
measyre thejcytotoxicity on cultilvated human tynour
cells, cells of the 10 cervical icancer |[tunour |(cel
# i ne| HeLaS3| (obt aigned frgm Aneri ¢an Type Culture
= ection #I@Q%% A—g ). s F12 Medium L,L@ *LCZ
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rechnot ogli €$) were|cuttivated ang hmarvested | the
| ogarithm c|growt h|phase. | Then the HeLa$3 cell g were
placed in 96-well |plates|(Costan) at a|density of
1000 cells per well and incubated overnijght in|15 an
i ngubat or"(at 3% and 5% COR2)x~ whi | ec"on each, pl ate 6
I's wey® fillgl |only¥ with fRdium (B wesls<ag.a <
0—©ont r$t-cof {Keared|¥dhP 3 WwHos f oKHcubhBHDN | Witdh
reduged Al afrar Bl ue]j . Tag active substances were added
to the pells in vario ‘oncent!ations (diéSoIved in
DMSO; fi nal cancen| Qa;{ 199 £in 'ea_cgi eage as a
,ﬂ_gg:g>§ Baslir engnf 72-our s’ —i{n¢ubabyj or _;g:ﬂl
0 A\anat Bl (Accul@ed 1t erpationag, vver%n Added t
each-welt-—and tke cel
V4 x x r o 14 14 (14
il ol
O O
E? T sl i T | &
[ |/ ;L L \L
! = x x = 4 =< =<
T I T T T T T T
l"‘_‘- - — —
o
[ [
S S
o o
oy o (32 <t w0 [(e] I~ o
Q & & & & & & &




83

Table 1

were incubated for a further 7 hours.
Bl ue (Al amar Bl ue reagent which

pl of
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a control, 20

had been autoclaved for 30 min) were added to 3
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were fixed wwth 80% et hanol for 16 hours at 4C or
alternatively for 2 hours at 15 -20C. The fixed cells
(106 cells) were centrifuged (1000 rpm 5 mn, 4C) ,
washed with PBS and then centrifuged again . The cell
pell et was resuspended in 2 m of Triton X-100 in
0.25 % PBS, and incubated_.8gr 5 min on ice, before 5
m of PBS were added and the m xture was centrifuged

Asm trsen fBuAdc#d cd?ﬁ;bda@ids&/\@fﬁgér@dﬁf@ﬁﬁgﬁch)'d?e %ﬁaré&teﬁéed
stain sol utjon Raze A, 10 pg/ of
by &ﬂéwm%ﬁﬂgecﬁf(f@ﬂhﬁatm& iy therapewti fi@dm@e@tl¢uiam@n§an

shoh EEANEHE dr fd<aaftAichidhe h WBRRSHEHIRO) B SBELRE St

el ng trans erre sanpl e nmeas
cytla dirfeAes, ﬁalalnulaﬂhehé)mhlhmag lerfemam thmh olifepdtioresf clmlﬁvatéd
a Becton D ¢ckjnson FACS Anal yzer, with an argon | aser
NUMSHFUMQ C@ﬁ% bgﬁ Fro My pmweraﬁﬁa of pthenalisauch@sest

mc Pl fluorescence was
ené’gtggp@nreﬁgg%rt Egﬁnp?é#d pasE‘éPilter (BP 585/42). The

cell populations in the individual phases of the cell

AsEbRIEhe BRRaritBEd i ERCS poakas, e gukisemdt s iaraton
brotiht BBouﬁt@}dtt@bdrﬁﬁédn&Vﬁb&frdiﬁg'?B'tﬁ@%veﬁ@oﬁ{"lstrﬂeefa@gd by

active substances accordin the I nvention
theoprest md the calfss @aﬂmuiarbfn@metGZiM pihase oftthercell cycle. The

ool R PUEHR AUl A5Hb 512384 0 B BRI s m s

phssepaptﬁetc;ywcg@le mbta pl@@$amrrf’e3i cAIPAdAtR 8 Ritlated Ol AR BRBSE in
ectio m ) and infusion, syrups,

thee@%M laﬁge of thﬁ @?Jb‘@xsil%isetrtggm &r epseplemduntheoinhibition of

spatift CEFGHIE Kitesks PSS, inTREBA a0 S InERTy 075 -
Schidosacchandmybes pombk otomamiutsj oninvéstRyations 8MUMah cells

whi ch ff t ot the d ge ran
hayf] SRR LTI 1RESBB0 om Jus B ey miqsis RdeagBarg by

_heb@f_ﬂ(’b/léiblﬁﬁyﬂr@set(N@’?s%, 4998Y. This kinase, which is also known as
the “mitosis promoting factor” (MPF), phosphorylates and thereby regulates a
number of proteins, such as e.g. nuclear lamins, kinesin-like motor proteins,
condensins and Golgi matrix proteins, which play an important part in the
breakdown of the nuclear envelope, in centrosome separation, the formation
of the mitotic spindle apparatus, chromosome condensation and the
breakdown of the Golgi apparatus (Nigg. E., 2001). A murine cell line with a
temperature-sensitive CDK1 kinase mutant shows a rapid breakdown of the
CDK1 kinase and a subsequent arrest in the G2/M phase after a temperature
increase (Th'ng et al., 1990). The treatment of human tumour cells with
inhibitors against CDK1/cyclin B such as e.g. butyrotactone also leads to an
arrest in the G2/M phase and subsequent apoptosis (Nishio, et al. 1996).
Another kinase which is involved in the G2 and mitosis phase is polo-like
kinase 1 (Plkt), which is responsible for the maturation of the centrosomes,

for the activation of the phosphatase Cdc25C, as well as for the activation of
the anaphase promoting complex (Glover et al., 1998, Qian, ef al., 2001). The
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Sui tabl e tabl ets may be obtai ned, for exanple, by

m xi ng the active substance(s) wth known excipients,
for exanple inert diluents such as 10 cal ci um
carbonat e, cal ci um phosphate or | actose, disintegrants
such as corn starch or alginic acid, binders such as
starch or gelatine, lubricgmts such as nagnesi um
stearate or talc and/or agents for del aying rel ease,

injetion diPIkT anﬁmdr@etdads tee Gplprat lrﬁ%tréﬂs‘?éﬁn@c?ééﬁ e

pht hal ate, or yvin acetate. The tablets may al so
w 8@?&%’@%&9@ arresfarpé%@, mrmtmme@d(LmbrmolsN:g@ym@e) In

adiERANE DroCHPLHLRY etk o BAG bPHn SEH G 8 Wekaan |
esaendidi flmntubralduﬂhg eafyiimomitodiOrARBAB ﬁ%?gke) i 62 Sgsgcrnne

b lc, tit
H3ﬁa§.€rﬁf@08Lt'lran%raeb?é%rﬁaf@%iré@ne%orSSLs‘é?ﬁensauon (Hsu, 1Y stal,

2ONJE AT 5 83 M 0B oo

trlggered 8.g. by the inhibitier obépé@@pmdmamﬁ@swh@ @ged:dczsc
Cl pl ents nment i oned

(RLL%'g Sartf’@%é*% ggégtgwﬁﬁgéfﬁcﬂée iCdr22 geprtasiast lythe
G2ighasaChile o SR pAISRM &F cdc@BbAG § fa {9’ a}n f’)ﬁfﬁfto tHfemitogis

according to the invention nmay ad con
Ii""'@ﬁe(&u@ﬁ@ﬁJ apdd¥urag, 1 9;3?()0 triovwaver care haesitia, thg IG2YRY shasy can

- aisG B el by R SbEn R eraain Mol poieinsaraappRea n
'krné&lﬁ@gnm as JEQ@{Méyérretta‘l” t59DCHE LY & Bn%swﬁﬁﬂ'é’ﬂéﬁrpse or

car oxyrret cel lul'ose, Wwetti'hg agefts suc
lign @icre (&9 cwlghicinuiexs|, eforfasids, virbiastin, sirgBistin)

(ScYﬂ Cffplg,m@pelg%{)l or preservatives such as

oxybenzoat - gg_ Solutions for injection and
|nfusr on are prepared in the usual way, e.g. with the

addi of preservatjves such as hydr oxybenzoat es,
in vigw g% glﬁ"'l tprgl@Egc peapesiies the compouncg oféenergi formula |

according to the invention, their isomers and their physiologically acceptable
salts are suitable for the treatment of diseases characterised by excessive or

abnormal cell proliferation.

Such diseases include, for example: viral infections (e.g. HIV and Kaposi's
sarcomay); inflammatory and autoimmune diseases (e.q. colitis, arthritis,
Alzheimer's disease, glomerulonephritis and wound healing); bacterial, fungal

and/or parasitic infections; leukaemias, lymphoma and solid tumours; skin

-diseases (e.g. psoriasis); bone diseases; cardiovascular diseases (e.g.

restenosis and hypertrophy). They are also suitable for protecting proliferating
cells (e.g. hair, intestinal, blood and progenitor cells) from damage to their
DNA caused by radiation, UV treatment and/for cytostatic treatment (Davis et
al., 2001).

- The new compounds may be used for the prevention, short-term or long-term

treatment of the abovementioned diseases, also in combination with other

active substances used for the same indications, e.g. cytostatics.
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al kali nmetal salts of ethylenediamne tetraacetic
acid, optionally using enulsifiers and/or
di spersants, while if water is used as the dil uent
organic 5 solvents may optionally be used as
solubilisers or auxiliary solvents, and transferred
into injection vials or apmgeul es or infusion bottles.
Capsul es contai ning one or nore active substances or
conbi nations of active substances nmay for exanpl e be
ared by m xing the active substances 10 with inert
The @CF ivigr of higcereroundstasserding soths ingentieniwgs deterpined in

y be
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yet hyl enegl ycol or the 15 derivatives t her eof .

exfsmt%m@ogxt@. v§ine 809d elivibe j.of tar expEle an Bleoe@lue in the
I
HeBASS PRRAUKLAF o R RESIARSTim Al BBRLEIT Foscef 1 el =
vegetable origin (e.g. groundnut or sesame oil),

al cohol s (e. g 20 et hanol or
t f L |V " =_~ = '“ eral

e =
Tom tﬁ@ otds&éi!' cmﬁt ﬁ)éa hé@irs?tun‘?ﬂﬁ'éals ééﬂ@tdg?ﬁéc

m ner a ers perse sili'ca a
ceryidal canw)tumug aell (mae gIeLgSGdobmanéchﬁbms@mandan Type

Cuﬁ&rét (gpiegtpgﬁw Cilé frh{-lggles Fggawl@%m nﬁerslpec?\nofcégré) i atn%

10RbEM| %}alf@mrﬁI(Lﬁ@meéhmsgaeh}J%ré:&mwat(e@ . méwﬁm
stearate, talc, stearic acid and sodium | auryl

theslggtyﬂibmw grawie pasgar ben drs HalaSamelaiveare rp@j:ednnt%eweu

plagecs (it} sﬁ?réﬁtg %epg t@?}ﬁ?@(g Bgﬁsabgpwpgtﬁ\ba nﬁg}‘ﬁ)&g@& O\r/é)r%tlg%t in

an #bubatast(at 87°C andals % ¢Os), Wﬁlb@rﬁeé@l/ptafé 6 QRIE Sre filled
contain additives, such as e. dium 30 citrate,

only ity MediER k3 walls agicenteal of thﬁrﬁqﬂd@m hawells fydeeidiation
w.twrééhaém&ﬁ%?{aﬁs%g TIHé/Sﬁmves%}‘ft%knéﬁ?es%ﬁé@adﬁae{oeth@@e‘ﬂs in’
rc ] elike, 1n

otato sta atiné an
various concentrations (dlssolved in DMSO; final concentration: 1%) (in each

case as a triple measurement). After 72 hours’ incubation, 20 pl of
AlamarBlue (AccuMed International) were added to each well, and the cells
were incubated for a further 7 hours. As a control, 20 pl of reduced Alamar
Blue (AlamarBlue reagent which had been autoclaved for 30 min) were added
to 3 wells. After 7 h incubation the colour change of the AlamarBlue reagent in
the individual wells was determined in a Perkin Elmer fluorescence
spectrophotometer (excitation 530 nm, emission 530 nm, slits 15, integrate
time 0.1). The amount of AlamarBlue reagent reacted represents the
metabolic activity of the cells. The relative cell activity was calculated as a
percentage of the control (HeLa S3 cells without inhibitor) and the active
substance concentration which inhibits the cell activity by 50% (IC*°) was
obtained. The values were calculated from the average of three individual

measurements, correcting for the control value {medium control).
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addition to the abovenmentioned carriers. Lubricants
such as magnesi um -90- stearate, sodium | auryl sul phate
and talc nmay al so be used to formtablets. In the
case of aqueous suspensions the active substances may
be combined wth various flavour enhancers or
colourings in addition to_ghe abovenentioned

exci pients. 5 For parenteral use, solutions of the

FADS iArsalgsi9st ances nmay be prepared using $U|table
uid carrier materials. The dosage for intravenous

[
Propidiuns iorlide (Ripbinds Sieichivmatrioaldbeicabley stiendessaNg, and is

. - ' i onal Ly_b
BB BB B v s SR B, oo
phd?aﬁwe{@uta;ydéwe? E@Mg%ic@ ftie 6811 DRIENEShtEAL. Cells in the GO

aam n) strati on, e

i ndi vi dual response to the

angiet PaRsDRave Adipiaid PNAgortert 2B ninhereascellsdd Giar
mit%:ﬁ% R Vs AN DRREEHRLnOVer which it is adm nistered.
us,

In"sone cases, it may be sufficient to use |ess

Fot Rirstainingyi A mitfionudeltaSY celewbid SsbddRp e, exafiple, oa s
limt specified will have to be

t her case he upper .
ema celleulicre Rammendrfer 24 fiines TatkeOMaR Wasiaskied s cantgol
bk AR 6
or %‘:e single d‘ggéég .da%ﬂgt??%'ﬁ nmu aﬁ%ﬁtéggﬁ%%g /?Pz!ﬁs lenﬁgéw
celisl weret ingulateldop24 bewith thevautdstancendrt WithiDMS0, befolre the
estricting,it C X | es of pharnaceutica
cellsginis Srpat wifh 205 BRE o BFtickn et \pepsit (U A The coll
wefdB&htARRJI@000Bpm| 8GhPS2°@ 1 &nihe cell pellet was washed 2 x
with PBS, before the cells were resuspended in 0.1 ml of PBS. Then the cells
were fixed with 80% ethanol for 16 hours at 4°C or altematively for 2 hours at

~20°C. The fixed cells (10° cells) were centrifuged (1000 rpm, 5 min, 4°C) ,

~washed with PBS and then centrifuged again . The cell pellet was

resuspended in 2 ml of Triton X-100 in 0.25 % PBS, and incubated for 5 min
on ice, before § ml of PBS were added and the mixture was centrifuged again.
The cell pellet was resuspended in 350 pl of Pl stain solution (0.1 mg/m| of
Raze A, 10 ug/ml of presidium iodide in 1 x PBS). The cells were incubated
for 20 min in the dark with the stain buffer before being transferred into
sample measuring vessels for the FACS scan. The DNA measurement was
carried out in a Becton Dickinson FACS Analyzer, with an argon laser (500
mW, emission 488 nm), and the DNA Cell Quest Program (BD). The
logarithmic Pi fluorescence was determined with a band-pass filter (BP
585/42). The cell populations in the individual phases of the cell cycle were
quantified with the ModFit LT program of Becton Dickinson.

The compounds of general formula (I) may be used on their own or combined
with other active substances according to the invention, optionally also in
conjunction with other pharmacologically active substances. Suitable

preparations include for example tablets, capsules, suppositories, solutions,
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corn starch 240 ng pol yvi nyl pyrrolidone 15 ng 30
magnesi um stearate 5 ng 500 ng -91- The finely ground
active substance, |actose and sone of the corn starch
are mxed together. The mixture is screened, then

noi stened with a solution of polyvinylpyrrolidone in
wat er, kneaded, wet-granul.@ged and dried. The .
granul es, the renmaining corn starch and the nmagnesi um

pasticdardyt solatienSfos tjeemer(soa di vl kad ArRpRkien syhﬁa_s,
mxture is congressed to_produce ‘tablets of “sditable
emy|sions on dispepablegyowdars eThke patountbf pharniacesticalieactive

coetha B B 853 A alSgS 51 59,398 o

0.8550wt 1% of ik totalcorwasition, Y. irs &R0thtsA#hiel ar8 BRI
te 2 20 The finely ground active

tear 400 | T )
acBieygithn deSagd8rangs oiie bl Miadees $mf@§ema?/,_ !:;

i r [ ls; nd pol yvi nyl pyrrolidone
neg§§§ﬁ$Qé§b?%gé%ﬁg&§t#ﬁ%?éﬁﬁ ture is screened and

worked with the remaining corn starch and water to

' ' ' d d. Th
Sl BhE A RISR Tt oBired oo, Movia % B9HR car at e

substanasl@s ditAnthoWn@ipiBn@N foriddaniPi& drEdiunts such as
calcium carbonate, calcium phosphate or lactose, disintegrants such as corn
starch or alginic acid, binders such as starch or gelatine, lubricants such as
magnesium stearate or talc and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced
analogously to the tablets with substances normally used for tablet coatings,
for example collidone or shellac, gum arabic, talc, titanium dioxide or sugar.
To achieve delayed release or prevent incompatibiiities the core may also
consist of a number of layers. Similarly the tablet coating may consist of a
number of layers to achieve delayed release, possibly using the excipients
mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof
according to the invention may additionally contain a sweetener such as
saccharin, cyclamate, glycerol or sugar and a flavour enhancer, e.g. a
flavouring such as vanillin or orange extract. They may also contain
suspension adjuvants or thickeners such as sodium carboxymethyl cellulose,
wetting agents such as, for example, condensation products of fatty alcohols
with ethylene oxide, or preservatives such as p-hydroxybenzoates.
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25 conpressed to formtablets of a suitable size. O
Anmpoul e sol ution active substance 50 ng 30 sodi um
chloride 50 ngy water for inj. 5 mM The active
substance is dissolved in-water at its own pH or
optionally at pH 5.5 to 6.5 and sodiumchloride is
added to nmake it isotonic.-8%he solution 35 obtained
is filtered free frompyrogens and the filtrate is
Solutmmsffer ingzttiondad infi&ion ala-:epﬂe:parerglﬂthiu@Uall \ivgy ga .g. with the
oul.es which are then erilised and seal e
adfBR oif Prasrv AR AU SRR OFP A bRGLOSES ] SAdISRIS RyCBas

oL e e R L

emaisifienisrarid/or G?Spedsants winyle biewatde id ussd atheddiffest erdanic
substitu

eH%%%QP@F ﬁalry laq; us élagnszgldt}[hsers or aux&ar(;j/ solvents, and

transferred into injection vials or ampoules or infusion bottles.

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances
with inert carriers such as lactose or sorbitol and packing them into gelatine

capsules.

Suitable suppositories may be made for example by mixing with carriers
provided for this purpose, such as neutral fats or polyethyleneglycol or the

derivatives thereof.

Suitable excipients may be, for example, water, pharmaceutically acceptable
organic solvents, such as paraffins (e.g. petroleum fractions), oils of vegetable
origin (e.g. groundnut or sesame oit), mono- or polyfunctional alcohols (e.g.
ethanol or glycerol), carriers such as e.g. natural mineral powders (e.g. kaolin,
clays, talc, chalk), synthetic mineral powders (e.g. highly dispersed silica and
silicates), sugar (e.g. glucose, lactose and dextrose), emulsifiers (e.g. lignin,
spent sulphite liquors, methylcellulose, starch and polyvinylpyrrolidone) and
lubricants (e.g. magnesium stearate, talc, stearic acid and sodium lauryl
sulphate).

The preparations are administered in the usual way, preferably by oral or
transdermal route, particularly preferably by oral route. When administered
orally the tablets may, of course, contain additives, such as e.g. sodium
citrate, calcium carbonate and dicalcium phosphate together with various
additives, such as starch, preferably potato starch, gelatine and the like, in

addition to the abovementioned carriers. Lubricants such as magnesium
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Rl and R2 together denote a 2- to 5-nmenbered al kyl
bri dge which may contain 1 to 2 heteroatons, R3
denotes hydrogen or a group sel ected from anong
optionally substituted 15 Cl1-Cl12-al kyl, :
C2-C, 2-al kenyl, C2-Cl12-al kynyl and C6-C, 4-aryl, or a
group selected from anmong_ggtional |y substituted
C3- Cl12-cycl oal kyl, C3-Ci 2- cycl oal kenyl,
stegra@lgocmehwam?h kfte: arfd el
Co- C12-spiroc cﬁggl t)%"l a}rﬁ %‘g’?‘gﬁgi d;%ghggég ihﬁﬁfé?dtablets' In
theGse1df-apteous suspeasibns thd activecsulkistamsesimap b2 combined

heteroatons, and C3-Cl2-heterocycl gal kenyl which
wit SRR I8 S ancets GeaIRarGs MAdeniomeor o and
ab&en OIS odghiehR. @ saturated or unsaturated

C3-C4-al kyl bridge which may contain 1 heteroatom R4
Forearenterabusg, coputiosise thel attivarsavsiancdsymag pergrepaidd using

. ., —NROR7 _and, 25 hal ogen, or -94- a group
Su'%é%e@ﬁlég 8 'Bﬁ%ﬁ'ﬁ'lsopt ionally substituted
Th&loShg@fdpihtratahdde @dieny! 1062 nigbperdi¥ Nieferably between 5

Cl- C5-al kyl oxy, C2-C5-al kenyl oxy, C2-C5-al kynyl oxy,
- 5@ mesped RGUt hi o, C1- C6- al kyl sul phoxo and

Cl1- C6- al kyl sul phonyl, 5 L denotes a |inker selected
from anong optionally substituted C2-Clo-al kyl, C2-

'Ho®éveerlitkaay opticitalylde aeyéssarito @évialddydm Qe Gfbuaity | |

. - (p-Cl4- ar%J - Cl- C4-al kyl , C3-Cl12- cycl oal kyl and
spaciiesh sependipg ehthedrady weight e method eladminiateation, the
BT nd SRR 8 ol e TGS BB
thertiong boin:telw:al ovpsiérpeinir:tjiihiyladrr?ipig_tme?zTTud, in sorlne cases, it may
, rrolidinyl, tropenyl, .
oo B TR REb MR bt SR Bl st v i
othSHESSEN N TR Gk ecifidt WIHARRAL HYdxcoeiBE RAHRRarge

amounts are administered it may be advisable to spread them over the day in

a number of single doses.

The formulation examples that follow illustrate the present invention without

restricting its scope:

Examples of pharmaceutical formulations

A} Tablets , per tablet
active substance 100 mg
lactose 140 mg
corn starch 240 mg

- polyvinylpyrrolidone 15 mg
magnesium stearate 5mg

500 mg



10

15

20

25

30

35

15 azacycl oheptyl, R6, R, which nmay be identical or
different, denote hydrogen or Cl-C4-al kyl, and 20 R6,
RO denote unsubstituted nitrogen substituents at R5,
whi ch may be identical or different, either hydrogen
or a group selected from anong Cl-C6-al kyl,

- Cl- C4-al kyl - C3-C10-cycl Qajtkyl , C3-Clo-cycl oal kyl ,
C6- Cl4-aryl, -Cil-C4-alkyl-Co6- C14 aryI pyranyl

Th%fﬂé&@%}pp %‘i"%&ﬂ)’bsyaefegf’ gﬁ l OX {hbeoggrn starch are

migsd Tigsthery Thetrhixiue js acieengd, th@ﬁ rﬁ‘&étemmlvﬂtﬂ akenition of

Pl brlony ) RE KRR e e ang siiea. The

graﬂstl%% dbg é‘PfBaIW@Q cormtee:& mmmamnegnssnamemeamte hee

r‘é@ edi HeirRs. RIS
scréeh addd}ﬂ&edqts er ocycmsh@hdg’& nay crg al n r%tﬁrﬁgegénblets
Of%"k' E?p%@r‘ A -as heteroatoms, 30 the term al kenyl

in so far as it is a conponent of ot her groups,
de branched or unbranched al kyl ene groups havi ng
B)Z g carbon atons, if they hav&gfjﬂgast one
doubl e bond, 35 the termaryl denotes an aromatic ring
Sy&hend 6 to 14 carbon atons - the
%St | tJlE%nétds&of the optionally subs’%q &'@t ed al kyl
?6@&@ unl ess stated otherw se, nme#bmge sel ected from

Qﬁﬂn(ytar@fﬁre fluorine atonms, the sufagi 1'guents of the
(ﬂgltl onal sub tuted al kenyl grou unl ess stated
W59W§ lpﬁe sel ected from Qor nor e

fpalp.rlnylpymblujme the substituents oftgpg optionally
roups, unless stat ed ot herw se,

may E)e seﬁ&ﬂ%}w%t e or nore fI%dF‘Qne atons, 10

trAagresivm stearte of the optional ly Quhgtituted

cycl oal kyl groups, unless stated otherw se,

400 mg

The finely ground active substance, some of the com starch, lactose,
microcrystaliine cellulose and polyvinyipyrrolidone are mixed together, the
mixture is screened and worked with the remaining corn starch and water to

‘form a granulate which is dried and screened. The sodiumcarboxymethyl

starch and the magnesium stearate are added and mixed in and the mixture is
compressed to form tablets of a suitable size.

C) Ampoule solution
active substance 50 mg
sodium chloride 50 mg
water for inj. 5 mi

The active substance is dissolved in-water at its own pH or optionally at pH
5.5 10 6.5 and sodium chloride is added to make it isotonic. The solution
obtained is filtered free from pyrogens and the filtrate is transferred under



may be selected from-0OH -NO2, -CN, -0Owe, -COCHF2,
-OCF3, -NH2 or hal ogen, the substituents of the
optionally substituted heterocycl oal kyl groups, unless
stated otherw se, may be sel ected from Cl-C4-al kyl,

15 the substituents of the optionally substituted aryl
groups, unless stated othe gﬁse nay be sel ected from
-OH, -NO2, -CN, -Owe, -OCH -NH2 or hal ogen,

Fﬁtlonclé%a/ in the formof the tautomsrs
ASQRICSARONS IRt ampRUiesHhish ar%@lem@eahs@a@m@@ﬂ@led band

fusidre Thexdropeslet lveneh 5 meI2o pig aRdkb¥nd Bactive substance.

phar macol ogi cal | y acceptable acid addition sa

t hereof. 2) Conmpounds according to claiml, mhereln 25
Rl to R4, Rs and R7 are as hereinbefore defined, and L
denotes a |inker selected fromanong optionally
substituted C2-Clo-al kyl, C2- Clo-al kenyl,

C6- Cl4-aryl, -C2-C4-al kyl-Co-Cl4-aryl,

-C6-Cl4-aryl -Cl-C4-al kyl, optionally bridged
C3-Cl12-cycl oal kyl and heteroaryl which contains 1 or 2
nitrogen atoms 30 n denotes 1 mdenotes 1 or 2 R5
denotes a group which is bound to L via a nitrogen
atom selected fromanong 35 optionally substituted
nmor phol i nyl, piperidinyl, R8-piperazinyl,

pyrrolidinyl, tropenyl, R8 -96-

di ket onet hyl pi perazi nyl, sul phoxonor phol i nyl,

sul phonyl nmor phol i nyl, thionorpholinyl, -NR8R9 and
azacycl oheptyl, Re, R9 denot e unsubstituted nitrogen
substituents at R5, which may be identical or 5

di fferent, hydrogen or a group sel ected from anong

Cl- C6-al kyl, -Ci1-C4-al kyl-C3-C10- cycl oal kyl,

C3- C10-cycl oal kyl, C6-Cl4-aryl,

-Cl- C4-al kyl - C6-Cl4-aryl, pyranyl, pyridinyl,



10

15

20 .

25

pyri m dinyl, Cl-C4-al kyl oxycarbonyl, wherein the term
het erocycl oal kyl, unl ess otherwi se stated in the
definitions, denotes 3- 10 to9%2-menbered saturated or
unsat urated heterocycles which may contain nitrogen,
oxygen or sul phur as heteroatons, the term al kenyl, in
so far as it is a conmponent of other groups, denotes
branched or unbranched al kyl ene groups having 2 to 10
carbon atons, if they have a;lleast one 15 doubl e
bond, the termaryl denotes omatic ring system
having 6 to 14 carbon atons, the substituents of the
ot Compblindssaflgehéetabfoedulal(ky! groups, unl ess stated
otherwi se, may 20 be selected fromone or nore
fluorine atoms, the substituents of the optionally
substituted al kenyl groups, ed ot herw se,
may be sel ected from one or rg( fluprine atons, 25
the substituents of the opti Btituted al kynyl
groups, unless stated otherw se, n be sel ected from
one or more fluorineRtqm~_the substituents of the
al kyl groups, unless
el ected from-0OH, -NO2,
-NH2 or hal ogen, 30 the
A substituted
het er ocycl oal kyl groups,” unliess stated otherw se, nay
be sel ected from Cl- C4-al kyl|, the substituents of the
optional ly substituted aryl lgroups, unless stated
ot herwi se, may 35 be selecded from-0OH -NO2, -CN,
-OMe, -OCHF2, -OCF3, -NH2 oR°hal ogen, - ----- ------

- -97_ C6-Cl4-aryl carbonyl, Cl-C4-al kyl carbonyl,

stated otherw se, nmay bg
-CN, -Owe, -0CHF2, -OCF3,

&@e@ﬂ aryl met hyl oxycar bonyl , C6-Cl4- aryl sul phonyl,

Cl- &4- al kyl sul phonyl and

%,' &él%\?h‘ﬁigryrlné)((: e %n%lcéﬁ%lr %wepem%nd\élnbte 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
Ci-Crz-alkyl, C-Ciz-alkenyl, C,-Cyz-alkynyl and Ce-Cy4-aryl, or

a group selected from among optionally substituted Cs-Cyo-cycloalkyl, C3-C1z-
cycloalkenyl, C;-Cyz-polycycloalkyl, C;-Cis-polycycloalkenyl, Cs-Cyp-spirocycloalkyl,
optionally substituted C;-Cq,-heterocycloalkyl which contains 1 to 2 heteroatoms, and
C;-Cyz-heterocycloalkenyl which contains 1 to 2 heteroatoms, or

R'and R*or R?and R®together denote a saturated or unsaturated C,-Cy-alkyl bridge
which may contain 1 heteroatom,

R* denotes a group selected from among hydrogen, -CN, hydroxy, -NReR7 and
halogen, or
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optionally in the formof the tautoners, the
racemates, the enantioners, the 5 diastereoners and
the m xtures thereof, and opt-iganal ly the
phar macol ogi cally acceptable acid addition salts
thereof. 3) Conpounds according to claim1, wherein 10
R to R4, R6 and R are as hereinbefore defined, L
notes .a linker selected om anmpng._opti o
8P 3ePant B artog aponabis el eyt L Eoatkenyl, G-
%ﬁy@lﬂ%@ialky}o@, CAChiken ey, Clézalkyhyloxy, Ci-Ce-alkylthio, Ci-Cs-

SHershefe s e ilsohoredbar yi vl cn contains 1 or 2

nitrogen atons 15 n denotes 0 or 1 mdenotes 1 or 2

R5 denptes a gro whi s bound to a. a rhon
T o BapEs Ak iR b ReronosptRaE siertiged Cr-Croaliy, Co-
R&Rﬁﬂ(pnyﬂeﬂ:@izumﬂ/l, @&Mkm@&@h—ﬁbﬂ ,—CB@irarw Cy- 4*3”(?/' C3-Ciz

er tr.o hol i nyl and
ﬁéfg' ’gé ?4 @%Cﬂﬂ&%ngiﬁamagsn%ﬁ%smut ed
nltrogen substltuents at R5, which nmay be identical or
25 dlfferen ydrogen or a group selected from anong
&1- 069 %‘? 1- C4- al kyl - C3-C10 cycl oal kyl

@3- Cl@enytes Oairlﬁyl , C6-Cl4-aryl,

- Cl- C4- al kyl - C6- C14- aryl pyranyl, pyridinyl,

pyrimdi nyl, Cl-C4-alkyl oxycarbonyl,

G(?d@ﬂldteamdrm&r dutantéd fréph-dafordl doti bﬁélrybs@ﬁsﬂtute@ﬁ*ro@ﬁl‘f’chnyl piperidinyl,

f\él&r%e '%i’l %@H%g T boigﬁ/ng(h &Y&"C%ﬁﬂ%#ypﬂ lg‘hglﬂgtomethy!plperazmy!

@mrpﬁéxcmhdrphamylpbmpwdnylra&pn@ltnyplﬂﬂbrhurphahrtyheNRwrar@f t he
t aut ogﬁ , the racenates, the enantioners, the
Ara9FePe¥er s and the mixtures thereof, and optionally

t he pharnmacol ogically acceptable acid addition salts

of . . . .
Haegz?e which may be identical or different, denote hydrogen or C4-C,-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;-Cg-alkyl, -C4-Cs-alkyl-
Cs-Cro-cycloalkyl, C3-Cio-cycloalkyl, Cs-Cyg-aryl, -C4-Cy-alkyl-Cq-Cy4-aryl, pyranyl,
pyridinyl, pyrimidinyl, C;-C4-alkyloxycarbonyl, Cg-Cys-arylcarbonyl, C;-C-alkylcarbonyl,
Ce-Cis-arylmethyloxycarbonyl, Cs-Cys-arylsulphonyl, C,-C;-alkylsulphonyl and Cg-Cia-
aryl-C4-Cy-alkylsulphonyl,

wherein the term heterocycloalkyl, unless otherwise stated in the definitions, denotes 3-
to 12-membered saturated or unsaturated heterocycles which may contain nitrogen,
oxygen or sulphur as heteroatoms,

the term alkenyl, in so far as it is a component of other groups, denotes branched or
unbranched alkylene groups having 2 to 10 carbon atoms, if they have at least one

double bond,

the term aryl denotes an aromatic ring system having 6 to 14 carbon atoms,
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-98- 4) Conpounds according to one of clains 1 to 3,
wherein L, m n and R3 to RO are as hereinbefore
defined, and Rl, R2 which nmayobe identical or

di fferent, denote a group selected from anong
hydrogen, Me, Et, Pr, or Rl and R2 together forma
C2- 4- al kyl bridge 10 optionally in the forn1of t he
t aut oner s, racemates, the enantioners

drasyRst B‘&H’ércg the Rl s libies 3l poyps, %Jﬁseﬁ%ﬁtaﬁwse may

tHeescRiteid RO bAgbemble/lucine 8RInad)| € acid addition salts
thereof. 15 5) Conpounds according to one of claims 1

to 4, wherein RL, R, m n and R5 to R8 are as

hies QipYaRkAcRf @rﬁiddﬁ@ﬁally@u@sﬁﬁta@ Bgraus, QHIBségtlaﬁédtcﬂﬂenmse
fromar%d tionally substituted Cl-Clo-al kyl,
%ﬂ"i‘ﬂj rom e8e o5 Mese Bvsineatempkyl and C6- Cl4a- aryI
or Rl and R3 or R2 and R3 together denote a saturat ed
unsat ur at e bri d whi ch may contain

t“be sulshiugpisof HT?BOPt'QBa'h@”géﬂdieésa kynyh gsoSs HPiges %teﬂr%fi'ﬁ””'se

M1 SWSHQOREm ofRr nidrk filineldtomEr . OEt, NHMVE,  NHZ,
F, CL, Br, O propargyl, Obutynyl, CN, Sl\/e, NMe2, .

CONH2, et hynyl propynyl butynyl and allyl, and 30
kthedQunetient of tl‘lékcﬁﬁloﬁﬁl %@b@ﬂuﬂ‘eﬂ%l@%ﬂ%r@%' @(‘ﬂ%d étated otherwise,

sub tit ted hen hen | met hyl ¢l ohex
B by 1O N ooy OGH Lo HiHbror helogen,

tautoners the racemates the enantioners, the
ﬂl as tereorre m xtures thereof, and opti onal |

Lt?ﬁQHUﬁﬁté Et@ qpapwly syBstijuied helaspeycloaliyl QTS LBkss sthted
dttlehwisé,NRAEHE selected from C;-Ca-alkyl,

the substituents of the optionally substituted aryl groups, unless stated-otherwise, may
be seiected from -OH, -NO,, -CN, -OMe, -OCHF,, -OCF3, -NH, or halogen,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition saits thereof.

2) Compounds according to claim 1, wherein

R'to RY, R® and R” are as hereinbefore defined, and

L denotes a linker selected from among optionally substituted C-C1g-alkyl, Co-
C10-a|kBHY|, CG-C14-ary|, -02—04-a|kyI-Ce-C14-aryl, -03—014‘3W|-C1-C4-alkY|, optionally

bridged C;-Cq2-cycloalkyl and heteroaryl which contains 1 or 2 nitrogen atoms

n denotes 1
m denotes 1 or 2

R® denotes a group which is bound to L via a nitrogen atom, selected from among
optionally substituted morpholinyl, piperidinyl, R®-piperazinyl, pyrrolidinyl, tropenyl, R®-
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------ -99 6) The follow ng conpounds of general
formula (I) according to one of clains 1 to 5: CH3
RSsmL~ NHNONaR NNHRgg.RR3 Config Exanple
R RRR or RBR L,; RRm R2 X2/CH3 a 27 HR H3C
CH3 '"CH3 CH3 X3 44 HRH Y2 CH3 ~0O~ HC N 46 HR 3 N
y CFti X3 3 H3C~- 55 HR C~ U X~CHa CH3 Q

diketomethylpiperazinyl, sulphoxomorpholinyl, sulphonylmorpholinyl, thiomorpholinyl,

-NR®R?® and azacycloheptyl,

R®, R® denote unsubstituted nitrogen substituents at R®, which may be identical or
different, hydrogen or a group selected from among C,-Cg-alkyl, -C4-Cy-alkyl-C3-C1¢-
cycloalkyl, Cs-Cqo-cycloalkyl, Ce-Cas-aryl, -Cy-Cy-alkyl-Cg-C4-aryl, pyranyl, pyridinyl,
pyrimidinyt, C4-C,-alkyloxycarbonyl,

wherein the term heterocycloalkyl, unless otherwise stated in the definitions, denotes 3-
to 12-membered saturated or unsaturated heterocycles which may contain nitrogen,

oxygen or sulphur as heteroatoms,

the term alkenyl, in so far as it is a component of other groups, denotes branched or
unbranched alkylene groups having 2 to 10 carbon atoms, if they have at least one
double bond,

- the term aryl denotes an aromatic ring system having 6 to 14 carbon atoms,

the substituents of the optionally substituted alkyl groups, unless stated otherwise, may

be selected from one or more fluorine atoms,

the substituents of the optionally substituted alkenyl groups, unless stated otherwise,

may be selected from one or more fluorine atoms,

the substituents of the optionally substituted alkynyl groups, unless stated otherwise,
may be selected from one or more fluorine atoms,

the substituents of the optionally substituted cycloalkyl groups, unless stated otherwise,
may be selected from -OH, -NO,, -CN, -OMe, -OCHF,, -OCF3, -NH; or halogen,

the substituents of the optionally substituted heterocycloalkyl groups, unless stated
otherwise, may be selected from C,-Cy-alkyl,

the substituents of the optionally substituted aryl groups, unless stated otherwise, may
be selected from -OH, -NO,, -CN, -OMe, -OCHF,, -OCF3, -NH; or halogen,
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58 HRO)1 CH3 X3 CH3 102 HR H 3CCH3 0~X CH3 | CH3
a 103 HR(~0~~ X ) Z~CH3 x, 105 HRCO CHC

-100- Xi ~CH3 X4 110 H R H3C2Cdé3-0,CH 3 V, 3 CH3 Xz~CH
115 HR O X4 X1,~CH3 >5 X 133 HR o CH3 XZ~,CH3 X

134 HRo~CH3 a Xil~ CH3 X4 234 HR H3C CH3 0o~CH3

Ce-Cis-arylcarbonyl, C-Cy-alkylcarbonyl, Cs-Cys-arylmethyloxycarbonyl, Cg-Cq4-
arylsulphonyt, C4-Cs-alkylsulphonyl and Cg-Cq4-aryl-C4-C,-alkylsulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.
3) Compounds according to claim 1, wherein
R to R*, R® and R” are as hereinbefore defined,

L denotes a linker selected from among optionally substitited C,-Cyg-alkyl, Cx-
Cic-alkenyl, Cg-Cys-aryl, -C,-Cy-alkyl-Ce-Cya-aryl, -Co-Cs-aryl-C4-Cs-alkyl, optionally
bridged C;-Ciz-cycloalkyl and heteroaryl which contains 1 or 2 nitrogen-atoms

'n denotes 0 or 1
m denofes 1 or 2

R® denotes a group which is bound fo L via a carbon atom, selected from among R®-
piperidinyl, R*R®-piperazinyl, R®-pyrrolidinyl, R®- piperazinylcarbonyl, R®-tropenyl, R®-
morpholinyl and R®-azacycloheptyl,

and

'R%, R? denote unsubstituted nitrogen substituents at R®, which may be identical or

different, hydrogen or a group selected from among C;-Cs-alkyl, -C4-C4-alkyl-C3-Cyo-
cycloalkyl, Cs-Cip-cycloalkyl, Ce-Cys-aryl, -C4-Cs-alkyl-Ce-C14-arylpyranyl, pyridinyl,
pyrimidinyl, C,-Cs-alkyloxycarbonyl, Cs-Cq4-arylcarbonyl, C;-Cs-alkylcarbonyl, Ce-Ca-
arylmethyloxycarbonyl, Cs-Cs-arylsulphonyl, C1 -C,-alkylsuiphonyl.and Cg-Cqs-aryl-
Cy-Cy-alkylsulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologlcally
acceptable acid addition salts thereof.



10

15

20

25

30

35

HCH3 HC 3 240 HRo CH, X4 H3C N CH3 wherein the
abbreviations X1, X2, X3, X4 and X5 used in the Table
each denote a linkage to a pa@si-tion in the genera
formul a shown under the Table, instead of the
corresponding groups R, R2, R3, vand L-R5. 5 7)
Conmpound of formula | according to one of clains 1 to
6 for use as a pharnmaceutical conposition. 8)
Compound of formula | according to one of clains 1 to
6)f gompdand@sadtordly RlbaEBRERIhS ¢ 8 300HEeRI tion with an
antiproliferative activity. 9) Use of a conpound of
formula | according to one of clains 1 to 6 for
A, @R ar 4R’ 18 ROhae BRB6Ninbefdre defaskhd on for the
treatnment and/or prevention of cancer, infections,
i nfl ammat ory and aut oi mune di seases. 15 -101 - 10)
Fb'a RArewBibi hﬁ@beﬂﬂ@ﬂﬁél&iﬂdﬁfb‘ﬁentc@éﬁoﬁé Bighiipaslededd ftn among
st anc e or nore conpounds of general formul a
?WB“Q@E f@rone of clainms 1 to 6 or the
phyS|oIog|caIIy acceptable salts thereof, optionally

i,ned wi.th _convent ci pi ents and/ or
jg F’gﬁgogeﬂﬁrf@fﬁbﬁ@é# yl B’F%&arl ng a conpound of
general formula (1), I i

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof.

5) Compounds according to one of claims 1 to 4, wherein

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

R3 denotes a group selected from among optionally substituted C;-Co-alkyl, Cs-Cy-
cycloalkyl, C3-Cs-heterocycloalkyl and Cg-Cy4-aryl or

R'and R*or R?and R? together denote a saturated or unsaturated Cs-C4-alkyl bridge

- which may contain 1 to 2 heteroatoms,

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

and

L denotes a linker selected from among optionally substituted phenyl, phenylmethyl,
cyclohexyl and branched C-Cg-alkyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof. |
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In R M wherein

R-R5 m n and L have the neanings given in clains 1

to 5,

formula (I1) NRX'ANNRz R3
have the neanings given in clains 1 to 4 and Ais a
| eavi ng group,

(1'l) wherein

is reacted with an optionally

10 characterised in thag-a conpound of general
R1-R 3

%ﬁlbaﬁ-lleewlt@\%%g&% q%lljjrlr]las of eirr]q? rfc?rlfnuflao(rl)né{:lcgrdingl tlo)dne_o%gléi_ms 110 &:
0 CH
l H 11\1 3 0
R° L—N N |
/L\ R
L
R R
Config
Example |R' R? R' or R R* LoR%m
R2
CH
X O )Xs\ E (5
27 H R e Do, | Pon, ®
Xz\/CHS % f
44 H R é H
o,
CH 0
xz\/ 3 % HSC/ \x4 &
46 H R )
&
>g\/CHS X3 (i:H:S G ¢
55 H R d o< X, “&7
X s % CH, &:tw’
CH CH £
xz\/ 3 )Xa\ !O 3 ﬁj
102 H R HC™ CH, ~x, L©
Nen, § i (tj
103 H R O ¥
X, K@
e, X (>,)s. S
105 H R ~ CH, v[}
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R4 has the nmeanings given in clains 1 to 5 and R10
denotes OH, NHL-R5, -0-nethyl, -0-ethyl, 5 and then
optionally the product of genesl fornmula (IV) N O
1-5R2 HNNNRRI R3 ORILIO (IV) wherein RL to R4
has the nmeanings given in clains 1 to 5 and RI10
denotes OH, -NHL-R5, -0-nethyl or -0-ethyl, 10

(‘ptl enal ! v—after B evi-ous h\/rlr ol \IQI s—of the ester
group - como szrcé'act ed wifth anbani ne of gener al :f/
flormgi@ (MpNH2-L-R V)r 15 whekein IéB\ has t he .
meani ngs gj ven in cl aifs 1 tjoHE 2 Conpdund of S
flormula (I1),) 1 03 z| A2 R3 (II)
% CH ?
XZ\CHa [
115 H R N vi
% e
i~ R y
133 H R O. gl
é CH, .
&\/CHS % )I(q [é
0 :
134 H R G \CHS CS
CH
234 |H ™~ R j&\ | (l? é
' H,C™ “CH, “CH, r(:lw,
%, CH %
X|\CH3 e Hac#\cH
240 H R o. :
X Hac’N‘CH3

wherein the abbreviations X, X5, Xa, X4 and X5 used in the Table each denote a
linkage to a position in the general formula shown under the Table, instead of the
corresponding groups R, R?, R®, R* and L-R®.

7) Compound of formula | according to one of claims 1 to 6 for use as a
pharmaceutical composition.

-8) Compound of formula | according to one of claims 1 to 6 for use as a

pharmaceutical composition with an antiproliferative activity.

9) Use of a compound of formula | according to one of claims 1 to 6 for preparing

a pharmaceutical composition for the treatment and/or prevention of cancer, infections,

inflammatory and autoimmune diseases.



wherein R1-R3 have the neanings given in clains 1 to
5 and Ais a leaving group. 5 13) C s- or

trans- 4- (4-cycl opropyl net hyl - piqper azi n- 1-yl ) - cycl ohexy
lamne Hz NO- N-~zNNN 10

10)  Pharmaceutical preparations, containing as active substance one or more
compounds of general formula (1} according to one of claims 1 to 6 or the
physiologically acceptable salts thereof, optionally combined with conventionall

excipients and/or carriers.

11)  Process for preparing a compound of general formula (1),

l
NZ N 8]
/[i\ | IR1
HN N N1,
|, R
R

R4

=

B
[4)]

wherein
R'-R®, m, n and L have the meanings given in claims 1 to 5,
_ characterised in that a compound of general formula (!I)

|
N\N 0]
1
M R
A N |}l R?
R3

(1
wherein .
R'-R® have the meanings given in claims 1 to 4 and A is a leaving group,

is reacted with an optionally substituted compound of general formula (111},
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NH

0 R‘]O
an

wherein

R* has the meanings given in claims 1 to 5 and

R' denotes OH, NH-L-R®, -O-methyl, -O-ethyl,

and then optionally the product of general formula (1V)

N N O
) 1
T I«
HNT N7 ONT e
R* Rr®

o R1o (V)

wherein
R to R* has the meanings given in claims 1 to 5 and
R' denotes OH, -NH-L-R®, -O-methyl or -O-ethyl,

optionally after previous hydrolysis of the ester group ~COR,
is reacted with an amine of general formula (V)

NH,-L-R%, (V)

wherein

'R® has the meanings given in claims 1 to 5.

12)  Compound of formula (ll),
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R3
(i)

wherein
R'-R? have the meanings given in claims 1 to 5 and A is a leaving group.
13)  Cis- or trans-4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclohexylamine

oy Uy

HN -



