; e3ey~vl ICass U228 T~GNoCase 1 /1250-ff 1 78947fft. ZzhBaehhyéigesn Phagel Kei m
Phar ma KG New di hydropt eri di nones, processes for preparing themand their
use as pharnmaceutical conpositions s THe present invention relates to new
di hydropteridi nones of general fornula (1) R RR1 W NR.NN~ NRs Rs R5
Ra wherein the groups X, R-~, R2, R3, R4, R5, R6 and R have the neanings

gi ven ingﬁg Hf @éajns and specification, the isoners thereof, processes
for prep ﬁz fRe di hydropt eri di nones and the use thereof as

phar meceut Ned/ diyEeptdriditoneSABKSEEIN fof praBatifl tRbiPnd ek Sisktd one
derivatives are Known fromthe prior art t|v ances W th an
antiproliferative activity. pmrmemﬁechdemnsmmsst he use of pteridinone
derivatives for the treatnent of neoplastic and viral diseases. The

resi stance of many types of tunours calls for the developnent of new

phar maceTeqaiesariRvshfidroRiatesto FRWh| bpteiTBMGTes eiRfartbifah ()C

present invention is to prepare nem/conpounds wth an ant||n tory and
antiproliferative activity. Detail ed description of the invention
Surprisingly it has been found that cogpoupds of general formula (I)
wherein the 2s groups X and R to R aveﬁihe meani ngs gi ven hereinafter
act as inhibitors of specific cell ¢ e NN s. Thus, the conpounds
according to the invention may be uged flor anple to treat diseases
connected with the activity of Rhe el cl e ki nases and
characteri sed by excessive or abn r malN cem roliferation. 2 The
present invention therefore relatB to comounds of general formula (1) R~
R 1 NWMNRW~~R3NRs RS (1) s wherein R denotes a group selected from
anong hydrogen, NH2) XH, hal ogen and a C~-C3-al kyl group optionally

substitu Thgk QARENRS 4 F%'rm ; ect ed
from anotr\{g%rsamrtggt?r{gﬂpm R R 0@?3@ al l?bp an %gﬁ?%ﬁ'gégywseigét ituted
C~- Cdoal ithe Célmamndll&pedﬁmanmpﬂh\ensgmbes hhéeemﬂ pmlcessesifdrfpeemﬂngilhbeée a

&’ o el rte AR (i1 edholet 8 ataGpulcal Safipdsttbns.

Background to the invention

15 Pteridinone derivatives are known from the prior art as active substances with an
antiproliferative activity. 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 pharmaceutical
compositions for combating tumours.

20  The aim of the present invention is to prepare new compounds with an
antiinflammatory and antiproliferative activity.

Detailed description of the invention

Surprisingly it has been found that compounds of general formula (1) wherein the
25 groups X and R’ to R” have the meanings given hereinafter act as inhibitors of

specific cell cycle kinases. Thus, the compounds according to the invention may

be used for example to treat diseases connected with the activity of specific cell

cycle kinases and characterised by excessive or abnormal cell proliferation.

VAT

MWWMMMWW

*G00002*




is C3-C8-cycl oal kyl, Cs-Cs-heterocycloapkyl, -X-aryl, -X-heteroaryl,
-X-cycl oal kyl, -X-heterocycl oal kyl) -NRB-aryl, -NR8-heteroaryl,
-NRa- cycl oal kyl and - NRs- het erocycl oal kyl, or a group sel ected from anong
hydr ogen, hal ogen, COXRs, CON(RS)2, COR8 and XRB) or R3 and R4 toget her
denote a 2- to 5-nenbered al kyl bridge which may contain 1 ao to 2
het er oat ons, R5 denotes hydrogen or a group selected from anong optionally
subst i t ut Bee presenbiraertion tierefure-relatesitd corogonds of ggmaral foamyla (Ihet er oar yl
and -Cs-Cs-cycloalkyl , or 2s R3 and R5 or R4 and R5 together denote a
saturated or unsaturated Ca-C4-al kyl bridge which may contain 1 to 2
het er oat ons, 3 R6 denotes optionall yisubsfei tuted aryl or heteroaryl, R
denot es hydrogen or -CO X-C~-C4-al kyl ,;'and’s X in each case independently
of one another denotes Oor S, R$ in ch Kndependently of one anot her
denotes hydrogen or a group selecte Tr
C~-4-al kyl, C2-C4-al kenyf, s7CA- al Qny nyl, io optionally in the
formof the tautoners, the ra S, ,\q tioners, the diastereoners
and the mixtures thereof, and optjonally the Rharnmacol ogically acceptable
acid addition salts thereof. is RR®ferred &npounds of fornula (1) are
t hose wherein X and R6 have the neaning,j ndi cated, and R~ denotes hydrogen,
20 R2 denotes a group selected froma a CHO, OH, and CHs group, R3, R4
whi ch may be identical or different denote a group sel ected from anong
hydrogen, optionally substituted C--Cs-al kyl, C2-Cs-al kenyl, C2-Cs-al kynyl,
C3- C~ TycWwbeneityl , or as R3 and R4 together denote a C2-Cs-al kyl bridge , R5
denotes a group selected from anong optionally substituted C--Coo-al kyl,
C2- Coo- al kenyl, C2-Coo-al kynyl, Cs-Cs-cycloal kyl and Cs-Cs-cycl oal kenyl, or
R3 and RSROr Rfermtes B-':grbgp%bmﬁtediﬁaﬁi@n@ngﬁyuf@%e?ﬁ NM,, XM Halbgereand a
Cs-C4-al kyl so bridge which may contain 1 to 2 heteroatons, and R denotes
hydr ogen, C1-Ca-adigdl ighokl pptionaliysubstiuied byane erdnoebalogen momscemat es, t he
enantiomers, the diastereoners and the mi xtures thereof, and optionally the
pharnacologically

R

10 denotes a group selected from among hydrogen, CHO, XH, -X-C-Cz-alkyl
and an optionally substituted C4-Cs-alkyl group,

R?, R* which may be identical or different denote a group selected from among

optionally substituted C4-C1o-alkyl, Co-C1o-alkenyl, C>-Co-alkynyl, aryl, heteroaryl,
15 Cs-Ce-cycloalkyl, Cs-Cg-heterocycloalkyl, -X-aryl, -X-heteroaryl, -X-cycloalkyl,

-X-heterocycloalkyl, -NR®-aryl, -NR®-heteroaryl, -NR®-cycloalkyl and

-NR®-heterocycloalkyl, or a group selected from among hydrogen, halogen,

COXR®, CON(R?®),, COR® and XR®, or

R®and R* together denote a 2- to 5-membered alkyl bridge which may contain 1
20 to 2 heteroatoms,

R®  denotes hydrogen or a group selected from among optionally substituted
C1-C1o-alkyl, C2-C1o-alkenyl, C>-Co-alkynyl, aryl, heteroaryl and -C3-Ce-cycloalkyl ,
or

25 R’and R®or R*and R°® together denote a saturated or unsaturated Cs-Cs-alky!
bridge which may contain 1 to 2 heteroatoms,



acceptabl e acid addition salts thereof.3s Particularly preferred conpounds
of fornmula (1) are those wherein R~-R5, R ) R8 and X have the neaning

i ndi cated, and R6 denotes a group of general formula (Rl~)n Rs io wherein n
denotes 1, 2) 3 or 4, is Rs denotes a group selected from anong optionally
substituted C--Cs-al kyl, C2-Cs-al kenyl, CZ-Cs-al kynyl,

- CONH C~- Cgo- al kyl ene, -O-aryl, -O heteroaryl, -0 cycloal kyl,

- O het er ddydenetiek wptionally substitetedaaryl or lwatetommylkyl and het erocycl oal kyl or a
group sel ected fromanmong - O C--Cs-al kyl - Q-, - CONR$- C~- Coo-al kyl -Q ,

- CONR$- C2- Coo- al kenyl - Q~, - CONRs- 2, hal ogen, OH, -S02R8, -S02N(R8)2, 20

- CORB, - GRORER W@B@(—d@% @—- p alkyl@ and CONRSOQR, Q-
denot es hydrogoetﬁ,y(@l%}H erTB, or a group s I’g(@ed from anong an optionally
substituted -NHaryl, -NHheteroaryl, aryl, heteroaryl, Cs-Cs-cycloalkyl

and het ergcycl.oal kyl araou 25 denot es drogen or_a group selected from
am)nge‘:’an pti dﬁzﬁaf% C@%Gé?&??ﬁ'&fﬁlyﬁ?,Onf'?(ﬁr@%%rr@g’?oq%-QE[ get erocycl oal kyl ,
Cs- C8-cycl oal kyl - and C~-C4-al kyl - C3-C8 cycl oal kyl group, S R~ which may
be identical or different denotes a group selected fromanong optionally
substi tutBd Cineachigage indepercisnilylofiope anadh@2denotas hydsdgenad Lgrodp- al kyl |

5. G- oy sy frora ot Bobrell s Uit Al avogBkenican 2, - cooms,
- OCON( R8) @5-Cs-alk¥rigbard phHIORB, - NHCON(R8) 2 , -NOZ and hal ogen, or adjacent

groups RO and R~ together denote a bridge of general fornmula O R-3 (~N;
NRzZIWNR2 ~\\ ~C~~1/ O~Yi (C-C3 Alkyl-Q)mY denotes O S or

NR~~, i0 0 ' ~- C2-al kyl,. and is 20
26 Rz el FEus: felmbr e Bl ERARR: He fabfifsims,

subst i t utdidsieneomers a@yd iy mixtpsesathieradf, amy bptibiklippthe phgfindaslioaidally

- C~-Cs-al kyl - ﬁnyl ,, - C~- Ca- al km pyridyl, -C~-C3-alkyl-pyrazinyl,

- C~- C3-al ep%]??ﬂclﬂ %&"t'ﬁ'ﬁéauﬁ &80h| kyl - pyri dazi nyl ,

15 Preferred compounds of formula (1) are those wherein
X and R® have the meaning indicated, and

R'  denotes hydrogen,

20 R?® denotesa group selected from among a CHO, OH, and CH3; group,
R®, R* which may be identical or different denote a group selected from among
hydrogen, optionally substituted C1-Ce-alkyl, C>-Cg-alkenyl, C,-Ce-alkynyl, C3-C7-
cycloalkyl, or

25 R®and R* together denote a C-Cs-alky! bridge ,
R® denotesa group selected from among optionally substituted C-C4o-alkyl,
C2-Cqo-alkenyl, C2-C1o-alkynyl, C3-Ce-cycloalkyl and C3-Cs-cycloalkenyl, or
R®and R® or R*and R® together denote a saturated or unsaturated Cs-Cy-alkyl

30 bridge which may contain 1 to 2 heteroatoms, and

R’ denotes hydrogen,



R 3 denotes C--Cs-al kyl, optionally in jhe formof the tautoners, the
racemat es, the enantioners, the diastereoners and the m xtures thereof, and
optionally the pharnmacol ogically acceptable acid addition salts thereof.
Particularly preferred are conpounds of fornmula (I) wherein R3-Rs, Rs and X
have the neaning indicated, and R denotes hydrogen, R2 denotes CHs , and
R7 denotes hydrogen, optionally in the formof the tautoners, the
racemates, the enantiomers, the diastereoners and the m xtures thereof, and
optionally .the phaﬁgﬁpolo i.cal | accegbable acid addition salts thereof.
The i nverffRIGRaHY, 1T iheform)alitae tagomarpdhedacemates: e enantjomelsethd n X and
R~-R hay i Jeht r i sitions.
O part | e o A e e el o B I B EenBEIoE ARy ot

fornul a (agceptatde acid addition BaltRthéneok t he neani ng indicated, for use as
pharmgceutical io conpositions with an antiproliferative activity. The

i nvention also relates to the use of a conmpound of formula (1), wherein X
and R - R Pérdicelatly prefearsidngprnpourds efdforrhala (Y areahbsg whepsiar maceut i cal
conposi tiQn koLt treat ment and/or prevention of cancer, infections,

i nfl arrmatlgr'ﬁ a'%él ﬁa%?@?% mearingdadicated, ARdent i on al so relates to a
nmet hod ofRe i i cancer, infections, inflamuatory and
autoinnu#g g?@@?%gkg%@ﬁgyé%¥§¥§gégﬂ?ﬁ that a patient is given an effective
anount of a conpound of formula (1), wherein X and R~--R7 20 have the

meani ngs i ndicated. The invention also relates to pharnmaceuti cal

preparatio Q ta{ bNg as active substance one or nore conpounds of
general for \ wherein X and R--R have the meani ngs i ndi cated, or

t he physiol ogicgfly acceptable salts thereof, 2s optionally conbined with
conventi onal excigients and/or carriers. The invention also relates to a
procegs for pred%ring a conpound of general formula (1), R~ R I N~ NRv
~~R3INNRs R (1) wherein R~-R and X are as herei nbefore defined, s
characterised in that a conpound of general formula (I1) R~ RZ1 N~ NL"N
N1 RR5WAREIn Ra R-R5 and X are as hereinbefore defined and L is a

| eavi ng oup, 4d C i,t h an optionally substituted conpound of
gener al %r nuldaér%té%q{' ﬁf@ OWA"

15 R® denotes a group selected from among optionally substituted C4-Cs-alkyl,
C2-Ce-alkenyl, C2-Ce-alkynyl, -CONH-C1-C1o-alkylene, -O-aryl, -O-heteroaryl,
-O-cycloalkyl, -O-heterocycloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl
or a group selected from among -0-C4-Ce-alkyl-Q', -CONR®-C4-C1o-alkyl-Q’,
-CONR®-C2-C1o-alkenyl-Q', -CONR®-Q?, halogen, OH, -SO;R?, -SO,N(R®),,

20 -COR® -COOR® -N(R®),, -NHCOR®, CONR®OC-C1o alkylQ' and CONR®OQ?,

Q' denotes hydrogen, -NHCOR?®, or a group selected from among an
optionally substituted -NH-aryl, -NH-heteroaryl, aryl, heteroaryl, Cs-Cs-cycloalkyl-
and heterocycloalkyl group,

25
Q*  denotes hydrogen or a group selected from among an optionally substituted
aryl, heteroaryl, Cs-Cg-heterocycloalkyl, Cs-Cg-cycloalkyl- and C4-Cs-alkyl-C3-Cg-
cycloalkyl group,



o HFR Rs wherein Rs and R are as herginbefore defined. is The invention
also relates to a conpound of forrmula (I11), 8 R-RI N RACl NN@
(I'l) wherein R-R5 and X are as herei nbefore defined. Conpounds of formula
(I'1) are inportant intermedi ate products for preparing the conpounds of
formul a (I) according to the s invention. The invention also relates to a
process fo ol preparing a conpound of general forrmula (1), R RR 1 N NR- ~
, NNN R Revmclmn(ay)be\marm:al medlﬁemﬁ@@nate;rmgmmsejectedafrorhammnga \

Coni oo lghaly SRt 5%1@6@@9"0@%6‘ it O g SR, -0-Cr-Coaliy,

- CONRa- C~O@9—(%Léwénﬁ’ -O (quﬁﬁlk?‘ﬁ I'f@c@l/d |kW@hB@3CE6-e9 oafklfRS, and

20 R -R5, , R~, nand X are as ere| nbef or e "def i ned 5 9%iracterlsed in
that a c&f@gmno&elgﬁﬂdrfmm a519ng Aydrpggn RCOHEHg, -JOOR GDQ%N )A N RS

;E;[%d;ﬁ](')\#Rs)lzﬁNliQ@ﬁ:ﬁgW%ﬁﬁf(ﬁeﬁ -NBga%'aq'\ﬁogé?He as herei nbefore defined,

adjacent groups R® and R"® together denote a bridge of general formula
R13 /H(
| - N-

. (G CrAKyQY)

Y denotes O, S or NR'",
10 m denotes 0, 1 or 2

R'"  denotes hydrogen or C;-Cz-alkyl, and

R'2  denotes hydrogen or a group selected from among optionally substituted
15 phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, -C4-Cs-alkyl-phenyl, -C4-Cz-alkyl-
pyridyl, -C4-Cs-alkyl-pyrazinyl, -C+-Cs-alkyl-pyrimidinyl and -C4-Cs-alkyl-pyridazinyl,

R"™  denotes C4-Cg-alkyl,

20 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.

25 Particularly preferred are compounds of formula (l) wherein
R®-R®, R® and X have the meaning indicated, and
R! denotes hydrogen,
R? denotes CHs, and
R’ denotes hydrogen,



is reacted with a primary or secondary gmne to formthe corresponding

amde or is reacted with an alcohol to formthe corresponding ester. io The

term al kyl groups, including al kyl groups which are a part of other groups,

denotes branched and unbranched al kyl groups with 1 to 10 carbon atons,

preferably 1 - 6, nost preferably 1-4 carbon atons, such as, for exanple:

nmet hyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and

decyl i .Uﬂommadi?;memei mm'sft:sneaaatdn,nrer‘segmgmerfatéé,l(mgénalﬁtl’lomr?m,QIpxyI ; bIbut yl,

pentyl, xy], heptyl, ,octyl, non an ecyl include all the possible

i soneric g‘@giﬁg.eo'ﬁéfg/ @Qgg'ﬂﬁ’ é',"XtPF%S ?RfpABH pptipRRlV iheLharmacalpgicalier i ¢

gr oups n'?ééé%éblé%id éa?iHF’H'%!IS tﬁ&%o’f.er m butyl includes n-butyl, iso-butyl,
a utyl, t

sec. buty tert. - e termpentyl includes iso-pentyl, neopentyl,
etc. 20 In the abovenentioned al kyl groups one or nore hydrogen atons may

optional ly, be replaced b ther groups. For exanple these al kyl groups nmay
be subbti %ﬂ?é’b" OPFIHP"B%I/WE%H%? gﬁ@jpﬂuueﬁmé?mﬁw,i%?rem 5@ RO'IR i odi ne.
The subst hiuetHeSmichHR| sﬂﬁd@ﬁféoc,%lqﬁéé;f? Bhﬁrrﬁ%@%ﬁi&é?@om@ﬁtié SR
chlorine is particularly preferred. t he hydrogen atons of the al kyl
group may optionally also be 2s replaced. Simlarly, in the abovenentioned
al kyl gro nless otherw se stated, one or nore hydrogen ons

opti onal | @@8”@&%@8”@8@@?& 9 &/th&'n?ﬂﬁ?tﬂ%%ﬁq ‘iprxPT@'?‘gﬁJB{sjﬁ)melaemgr oup
sel ected {vherainagd RURM¥ethe mEdhingNhEtaicd for UReay haﬁﬁé«fé&i@évl .
preferably thienyl, thiazol %/I , imdazolyl, pyridyl, pyrimdyl or pyrazinyl,
sat ur ¥ edcompaaidians withean aptiproliteyativesadtivity. pref erabl y pyrazol yl ,
pyrrolidinyl, piperidinyl, piperazinyl or tetrahydro-oxazinyl, an am ne
group, preferably s methylam ne, benzyl am ne, phenyl am ne or

het er oar yTheiimentidatalsataldtesrtouittaisy ot £ domMpeMallict frmilda $bsvRBFein X &iEr abl y

benzi m daggl ¥, and cycl oal kyl, preferably cycl ohexyl or cyclopropyl. The
term al kyﬁ #i haye tharinearingindicaiede fot BW!'”G@M%@WH@N@WIMMM hed

to al kyl ' Vi ; e,
i sopr o)I;yI gﬂﬁ@”ﬁuﬁ%@%@é&%ﬁ% t?érfsﬂfé?;,_ mﬁ%@'?%éﬁ%@@ﬁ@%%f@l etc.
bridges. Bulmimheme disebdnd.yl ene bridges are particularly preferred. In the

al kyl bridges nentioned 1 to 2 C-atons may optionally be replaced by one or
nore heteroatons sel ected from anong oxygen, nitrogen or sul phur. 15 The

term al kemyb jQfetien éé‘geygfh@gﬁg gﬁ Hﬂ%ﬁrf‘qdw tFehati %/Bﬁkﬁbgﬁ%ﬁﬁc&f oups)

denotes branched and un al'kyl'ene grodps w carbon atons,
pr ef er abl infections, ilabvmataryasd avbsimnpured disebbgs, Tharsctedsdabm thiab amatienovi ded

that they, have at |l east one doubl e bond. | es jnclude: eth I
propenyl | 'WY%’?I?P,ef%QﬁY% HWO"E@ oggcqommtg’gfg%gﬁgp% @e %@'Qd)? apﬁfﬁ/‘-R’
abovepgnt haWg thd Aieahirysapaidated.but enyl, etc also include all the possible
isoneric forms. For exanple, the term butyl ene includes n-butenyl,

1- net hyl propenyl, 2-nethyl propenyl, 1.1-dinethylethenyl, 1.2dinethylethenyl

tc. Int i I I | th i, t at ed

core pe heINEREREINREE R BHRmALeHRE plfhdiaRons hiliAh g ade o '
exanpl e, shisstaned opk cymorescompolrtissefgdridral feembla 1)) ewhaleptXarid RIR’
fluorine,  chl B_I"I ne, bromne or iodine, The substituents fluorine and

chl ori ne BR¥e flemeanings ndicatash or the pRysieleoisally @creptable salts thergofpr ef er r ed.
Al t hydfi YR ﬁ.]h¢0 e A i y al so be
r epl aggd. M@%&ﬁg term gﬁfmny @F@ﬁgﬁé'(%wg& ng ({?(Erf)%éemg\ﬁ'ch are a part of
ot her groups) denotes branched and unbranched al kynyl groups with 2 to 10
car bon at %rs prcg_vi dﬁd tI]a{ a .
einvention also relates to a process for preparing a compound of general
formula (1),



they have at |east one triple bond, foryexanple ethynyl, propargyl,

butynyl, pentynyl, hexynyl etc., preferably ethynyl or propynyl. In the
abovenenti oned al kynyl groups, unless otherw se stated, one or nore
hydrogen atons nmay optionally be replaced by other groups. For exanple,

t hese al kyl groups may be substituted by the hal ogen atons fluorine,
chlorine, bromne or iodine. The substituents fluorine and chlorine are
preferred. The substituent chlorine ig(barquularly preferred. Al the
hydrogen atons of the al kynyl group may optjonally also be replaced. io The
termaryl denotes an aromatic ring syskem th to 14 carbon atons,
preferably 6 or 10 carbon atons, preferaply plitenyl, which, unless otherw se
stated, may carry one or noreﬁgf t hg follow n bstituents, for exanple:
OH, NO2, CN, -OCHF2, -OCFs, - ETN a NN xanpl e fluorine, chlorine,
brom ne or is iodine, preferably {Iuorine omsmﬁlorine, C~- Coo- al kyl,
preferably C--Cs-al kyl, preferablg® C--C3-alKyl, nost preferably nethyl or
ethyl, -OC--Cs-alkyl, preferably -On®thyl or -Oethyl, - N nethyl

-t et rahydr o- oxazi nyl, -COOH, -COO C~-C4-al kyl, preferably -COOCH2CHSs,

-COO- C(CHs)a or -COOCH3, -CONH2, -CONH C~-Coo-alkyl, while this al kyl may
optionall%%gﬁﬂﬁurther substituted, 20 optionally substituted

- CONH- Cs- Co-cycl oal kyl , preferably optionally substituted

- COf\IH— c%be-[E_graryd_ )é_ame:aisd'raléihble_fuér_bsie:ﬁhadpd_ - CONH- helt erocycl oa: IkyI et ;
prefera i peridinyl, pyrrolidinyl or piperazinyl, optionally substitute
- CONH-het é?%égkﬂ“,seﬁH%#@tafyowﬂ%wi‘%ﬁégﬁs}ef&&m%{'ﬁd - CONH- pyri dyl
optionally substituted -CONH aryl, preferably optionally substituted

- CONH- phenyl, - CONMeC~- C3-al kyl, whi zs|this alkyl may optionally be
further substituted, preferably - CH2ypyrixdyl, benzim dazole or a group
of formula 12 0 S~N ~O X9 ExanpliN's S- menbered nono- or bicyclic

het eroaryl rings wherein up to thrge C ¥ be replaced by one or nore
het eroat ons sel ected from anmong ; gn or sul phur include furan

t hi ophene, pyrrole, pyrazole, imdazole, Igia | e, tetrazole, pyridine,

pyri dazine, pyrimdine, pyrazine, triazin& oxazole, isoxazole, thiazole,

t hi adi azol e and oxadi azol e, while eaqﬁ of the abovenentioned to

het er ocycl es nay optionally al so be a %ellated onto a benzene ring,

pr ef er abl whbesiai m dazol e, and unl ess ot herw se stated these heterocycl es

may for exangl e rry one or re of the follow ng substituents: OH NO2,
N - ooHFR R R aryas herginbitare dfiped anstly 53 leSANGBUPe hi or | ne,

C~- Coo- al | ¥otendi9- = st

pr ef er abl i;.yrﬁgf %dlemg? agt %@tﬁbﬁéﬁgs%bg bC{:ﬂigfitea Eéﬁ%bgﬁg%bggggﬁﬁ I?ésrh%ql%myl or
-Oetyl, -nethyl-N-tetrahydro-oxazinyl, -COOH, -COO=C~-C4-alkyl,
preferably -COO C(CH3)3 or -COOCHs, -CONHZ, optionally substituted phenyl,
optionally substituted heteroaryl, pr géﬁhbly optional ly substituted

pyridyl or pyrazinyl, -CONH C~-Clo-alRyl, while this alkyl may itself
optionally be substituted, optionally gBbstituted - CONH C3- C6-cycl oal kyl ,
preferably optionally substituted 20 CONH cycl opentyl, optionally
substituted - CONH heteroaryl, preferably optionally substituted
-CONH-pyridyl, optionally substituted -CONHaryl, preferably optionally
substituted - CONH phenyl, -CONMeC~-Cs-al kyl, while this alkyl may itself
optional |y be substituted, preferably LONVeCH2-pyridyl, benzimi dazole or a
group of fornula 13 0 SNy O X9 The term cycl oal kyl groups denotes, for
exanpl e, \?v%te%ira‘tted or unsaturated

R® and R are as hereinbefore defined.
15

The invention also relates to a compound of formula (1),



cycl oal kyl groups with 3 - 8 carbon atogs, for exanple cycl opropyl,

cycl obutyl, s cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,

cycl oheptyl or cyclooctyl, preferably cyclopropyl, cyclopentyl or

cycl ohexyl, while each of the abovenentioned cycl oal kyl groups nmay
optionally also carry one or nore substituents, preferably =0 or may be
annellated to a benzene ring. io "=0" denotes an oxygen atomlinked via a
doubl e bond. The tern1heterocyc|oalk¥y grg@ps, unl ess ot herw se descri bed
in the definitions, nay denote 5-, 6-f or {-nenbered, saturated or

unsat urated heterocycles, which ma nt LXrogen, oxygen or sul phur as
het eroatons, for exanple is tetrah dr of ran, Yt etrahydrof uranon,
y-but yrol act one, a-pyran, y-pyran)|digx | ane t rahydr opyran, di oxane,

di hydr ot hi ophene, thiolan, dithgelanNDPy i@, pyrrolidine, pyrazoline)
pyrazol i dine, imdazoline, imdazolidine, letrazole, piperidine,
pyridazi ne, pyrimdine, pyrazine, piperazﬁhe, triazine, tetrazine,

nor phol i ne, thionorpholine, diazepan, (jpxazine, tetrahydro-oxazinyl,

i sot hi azol e 20 and pyrazolidine, preferably pyrazolyl, pyrrolidinyl,

pi peri di NYNerei per azi nyl or tetrahydro-oxazinyl, while the heterocycle nay

ti | ' ; 1 v _th I tes .fl ipe,
chi or 1 me, RisrO AR sfé 2 dfore B8 detingll Caly ol s of Rifhyfi D' G fpopent
i dent i cal internvdidterprotiutte dur prparing itise soRtpodnds @Ff fEnsRNP (1§ aebblind'® the
brom ne, |odine, nethanesul phonyl, trifluoronethanesul phonyl or

p-t ol Uenc®¥ERURthyl , preferably chlorine. The conpounds according to the
invention may be present in the formof the 3o individual optical isoners,
m xtures of the individual enantioners, diastereoners or 14 racemates, in
t he for m ohe irentiantalseredatesdo al process fdreprépanngé cohpduneleoflgeswsalor t he
correspon ina acid addition salts with pharmacol ogically acceptabl e acids
such as f u%hﬁkle acid addition salts with hydrohalic acids, for exanple
hydrochl ori ¢ or hydrobrom c acid, or organic acids) such as for exanple
oxalic, s fumaric, diglycolic or nmethanesul phonic acid. The substituent R
may denote a group sel ected fron1annnq;hydq@@en) NH2, XH, preferably OH,
hal ogen, preferably fluorine or chloripe and a C--C3-al kyl group optionally
substituted by one or nore, preferabt/ r three hal ogen atons, io
preferably fluorine or chlorine, pré&erafjly hyl or ethyl. Mbst
preferably, the substituent Rupis h qiog n . substituent R2 may denote
a group selected fromanong h ?bg n, ) g$eferably OH,
-X-C~-C2-al kyl, preferably -OCHs|or -O CH 4 and an is optionally
substituted C- C3-al kyl group, whkfe the alKyl group preferably consists of
1 to gycarbon atons, particularly pref(§yably a carbon atom and may
optionally be substituted, preferably by hal ogen atons, nost preferably by
fluorine atonms. In particular, the substituent R2 denotes nethyl. 20 The
substi t uephardfs and R4 nay be identical or different and may represent a
group selected fromanong optionally substituted C--Coo-al kyl, preferably
C~- Csal kyR® denefesrabtouplof g¥herbkipimutapst preferably nethyl, ethyl or
propyl, particularly preferably nethyl or ethyl, Cz-Coo-al kenyl, preferably
et henyl or propenyl, preferably ethenyl, C2-Coo-al kynyl, preferably ethynyl
or propynyl, aryl, preferably Zs gptignally substituted phenyl, heteroaryl,
Cs- Cs-cycl oal kyl, preferably cycl u@ ag\gw?ycl obut yl,
Cs- C8- heterocycl oal kyl, -X-aryl, -X{hetgroaryln -X-cycloal kyl,
- Xhet erocycl oal kyl , -NR8-aryl, -NR8-RWekéroaryl, -NR8-cycloal kyl and
- NR8- het erocycl oal kyl, or a group sel ecked from anong hydrogen, hal ogen,
COXRBI15 CON(R8) 2, CORa and so XRB, preferably hydrogen, or the groups R3 and
R4 may together denote a 2- to 5-nenbered al kyl bridge, preferably an
et hyl ene) gropylene or butylene bridge , while the propyl ene or

R" denotes an optionally substituted group -CONH-C4-C4o-alkylene or

a group selected from among -CONRE-C4-Cyo-alkyl-Q', -CONRE-C2-Co-alkenyl-Q’,
-CONR®-Q? and -COOR®, and
20 R'“R5 R, R", nand X are as hereinbefore defined,




15 butylene bridge may contain 1 to 2 hgteroatons, preferably oxygen ,
nitrogen or sul phur, nost preferably an ethylene bridge . Mst preferably,
the substituent R3 denotes nethyl or ethyl. The substituent R4 nost
preferably denotes hydrogen or nmethyl. Particularly preferred are conpounds
S wherein R3 and R4 represent nethyl. Al the groups nentioned in the
definition of R3 and R4 may optionally be substituted. The group R5 nay
cont ai n hghragterised imtrgt@igorapbend efigéneral foramda R)i onal |y to substituted
C~- Coo- al kyl, for exanple C--Cs-al kyl-aryl or C~-Cs-al kyl -heteroaryl,
preferably C--Cs-al kyl, nost preferably C~-C5-al kyl, particularly
preferably propyl, butyl, pentyl, hexyl; -GHz-cyclohexyl,

(CHz) ~_zcycl opropyl or (CHz)4- OCOCHs, NV-éﬁo-alkenyl, pref erably propenyl,
butenyl, pentenyl or hexenyl, preferagplN opBnyl or hexenyl,

Cz- Coo- al kynyl, preferably propyﬁxl) but, pf pentynyl, is preferably
propynyl, aryl, preferably phenyl, "Niet'Bf 02 R* - Cs-Cs-cycl oal kyl ,
preferably cycl opropyl, cyclobutyl Acyclopéntyl or cycl ohexyl and -Ca-Cs
cycl oal kenyl , preferably cycl ohex or..cyclopentenyl, or the substituents
R3 and R5 or R4 and R5 together d e R katurated or unsaturated

Cs- C4-al kyl bridge which may contaigp~L to 2 heteroatons, preferably oxygen,
sul phur or 20 nitrogen. Al the gr%ups neqa)oned in the definition of RS
may optionally be substituted. The substituent Rs may denote optionally
substitutwheegiyl , or heteroaryl, preferably aryl, preferably phenyl. 2s

Most prefgiabby,~1 he bstituent . enqgt es henyl group, which may be
subst i{utgd%oe ’ ea%(f]wh@rﬁﬁﬁﬁﬁge'%efgﬁ%lg@ﬁn%‘gs%‘fbed herei nafter, while the
phenyl ripdeRB¥esCRldaviry'§rdtip, t he groups R9) preferably in the para
position, and one, two, Three or four, preferably one or two, of the groups

R, preferably in the ortho or neta position. 30 The substituent R may

denot e hydr (s - C~-C4- referaply hydrogen. .16 X denotes,
in each c srgg&%gg&'&&%%%ﬁﬁéo%gf ﬁg}lneb&r@h&p@é QBAINIRMIAECTr oups
R8 nent i oisedactediwith dafdicatiol e foraf thehsorraspdndingegdter,R3 and R4 s represent,
i ndependently of one another in each case, hydrogen or a group selected

from Hdhong optionally substituted C~-C4-al kyl, C2-C4-al kenyl, C2-C4 al kynyl

Fepr oot e B SIGELoUE RS RIKT SRR witeh oS rRACRGbHEBlpuSs, ™
C~- Cs- al kgénotps bramctisd/afd-ufbranckied alky gfeupsvith metbhyd cabbhdto®s, propyl ,
nost preferabl thyl, C2-Cs-al kenyl, C2-Cs-al kynyl,

- CONH- C~- faf;l&ynfa%,mﬁ%wef%w 1—%@%@&1@%3@%@%forpﬁwlabmthyl,

- CONH C~- G4wel : I b < L, bl

O pheny! . BSOSy, BERSY boRI 3G btyErohy Rl ety: LRSS FREMISE™ 1o,
pr ef etsabl stated; ylot apoweyientioted tremsourpplyb luky) peritgl, hexyl, heptyf, @cab) yonyl

Cs- Coo- aré’rhd dggﬁtinabgfe%rlla}ﬁcle%oggi%w ilsbm%eritc (raprﬁg.y&ér ec)éé%!\ﬁg! %(I%l t)erm propyl

includes the two isomeric groups n-propyl and iso-propyl, the term butyl includes

n-butyl, iso-butyl, sec. butyl and tert.-butyl, the term pentyl includes iso-pentyl,
neopentyl, etc.

20 In the abovementioned alkyl groups one or more hydrogen atoms may optionally
be replaced by other groups. For example these alkyl groups may be substituted
by the halogen atoms fluorine, chlorine, bromine or iodine. The substituents
fluorine and chlorine are preferred. The substituent chlorine is particularly
preferred. All the hydrogen atoms of the alkyl group may optionally also be

25 replaced.

Similarly, in the abovementioned alkyl groups, unless otherwise stated, one or
more hydrogen atoms may optionally be replaced for example by an optionally



preferably C3-Cs-cycloal kyl, nost prefggably cyclopropyl, and

het erocycl oal kyl, or a group selected fromanong -O C~-Cs-al kyl -Q ,

- CONRB- C~- C~p- al kyl - Q@ , - CONR$- C~- Coo- al kenyl -Q , -CONRB- @, hal ogen, for
exanpl e fluorine, chlorine, bromne or iodine, OH -S02Rs, -S02N(Ra)2,
-CORB, -COCRs, -N(Rs)2, -NHCORe, 20 CONR8BOC~- Coo-al kyl Q@ and CONRS0Q2,
where Q and z are as herei nbefore defined. Preferably, RO denotes one of

t he fol | cvbagtusedgpsup SEWeG-frémaarabiy CN,I0EOE |- Feréta | kyl, nost
CO\II—I-%~-p al kyl Whl|e"?%lsa Hl’ipa“{tself g&%{g"ll

ELgfste ff‘ Blt'{ﬁierwyl(ﬁref%ﬁm)bﬂﬁ‘?mw f&ltﬁi@dyl.tlmléarzcelylypyn , YTy ben W@;ﬂﬂyénal ly
iy AR o ool b sl P 22

pyridyl, pyrimd raziny cycl oal kyI ,

pr ef er abl prperydlaylo b}perazmylr@ﬂtetrahydiro-cﬁ)(aizmyl CBmMEing greip preferaty
tetrah dro- ?B/?ZI nyl Lgan am ne group, preferably nethylam ne, benzyl am ne,

phenyl ami RetTyamises Peazy aRRe Ohenyiaming & heteroasdaming, satusategden ¢ ri ng

Syal onexyRAELE! BRI RRE SRR iereRti BERe R BFGRIAH o, a1

- CONH- py rpreferably@psleh@XyiConeyyepropylkyl , preferably - CONH-cycl opr opyl
- CONH- cycl obut yl or 17 - CONH cycl opentyl, nost preferably
- CONH- cycl opropyl ; -CONH C3-Clo heterocycl oal kyl , -CONH Cs-Clo-aryl,

r ef er abl &N m;@rﬁ g@-i
ﬁar ogen, z?%f er abllep‘ISZWdogre %Sﬁjtﬁgé n%&_{é%iategog%nu%{égp?é ormula O XS
All tite gplbmgsroupsrwm)r%tb 5 catlion atefs)ifor mcamplel?:ropylpneplsopmpylendm- '
sOlflbst [ tUtb\@yl p\r ef era % ‘! gel or !%m ﬁ g[oup%mj&e)}l?eﬂ% ggﬁf@h&qﬁ%ﬁqrr_ﬁg

substi t uetidddk éFéYpé?ﬁculﬁﬁVbré?férreQrIrﬂ'htefa?lﬁﬁfﬁndpasmldh%ﬂel &g OBfofRNOL e a

group sel ected from anong optionally substitufed Cl-Cs-al kyl preferably
C3- al kiyry opfiouslhybe sepirced by fanestn moezhetercathmsyselectad dntamangy ny| |

pref er abl Cl-Cs-al kyl, preferably -0-Cl-C3-al kyl,
-0 C2-Cs- %W% j?ﬁm%@ﬁ %li%&p al kynyl , C3- Cs- het erocycl oal kyl and
C3- Csixycl oal kyl, or a group selected from anong hydrogen, -CONH2, -COORa,

- OCON( R8) 2, -N(Rs 2, -NHCORB, -NHCON(R8)2 , -NO2 and hal ogen, for example
f1uori ne, Thetesm akenyrgrauns (Beluding these Mmepam)apar&w@tbeb@’pupa)admms

oo YEF B oot ARt U By 107 40 R BLRL 2120
%nﬁ 5} Rnaye( t:agmzmtombe madst mewraplgelos caver fonfsp pravidedrat hhéy havéal2 N-R
ZIeast one gouble bondy Examples include: ethenyl, propenyl, butenyl, pentenyl
20  etc. Unless otherwise stated, the abovementioned terms propenyl, butenyl, etc
also include all the possible isomeric forms. For example, the term butylene
includes n-butenyl, 1-methylpropenyl, 2-methylpropenyl, 1.1-dimethylethenyl, 1.2-
dimethyletheny! etc. ‘
In the abovementioned alkenyl groups, unless otherwise stated, one or more
25 hydrogen atoms may optionally be replaced by other groups. For example, these
alkyl groups may be substituted by the halogen atoms fluorine, chlorine, bromine
or iodine. The substituents fluorine and chlorine are preferred. The substituent
chlorine is particularly preferred. All the hydrogen atoms of the alkenyl group may
optionally also be replaced.
30
The term alkynyl groups (including those which are a part of other groups) denotes
branched and unbranched alkynyl groups with 2 to 10 carbon atoms, provided that



wherein Y denotes O S or NR', preferalQly NR', mdenotes 0, 1 or 2,
preferably 1 , s R' denotes hydrogen or C,-C2-al kyl, preferably hydrogen or
met hyl, nost preferably hydrogen, R 2 denotes hydrogen or a group sel ected
fromanong optionally substituted phenyl, pyridyl, pyrazinyl, pyrimndinyl,
pyridazinyl, -C~-Cs-alkyl-phenyl, -C--C3-alkylto pyridyl,

-C~-C3-al kyI pyrazinyl, -C~-Cs- aI kyl - pyrimdi nyl and

-C~-Cs-al I f ?@q\ﬁ nyI and R 3
denot es é@@gyé aﬂ%ﬁ?@?éﬁg% t?drﬁ)blf ] Mb %wﬁyl%epgo g%,lq’l accor ding to
the i nvem&rﬁynylﬂ?ewyge@pmreferaplys@thyrhw@r$>rmmlriybds is A and B described
hereinafter, while the substituents of general fornmulae (Al ) to (A6) have
t he neani ngs gi ven herei nbefore. These nethods are to be understood as

i 'l ustratlnqQne apbvémrntioed t AIRTnyMgroY, uh%stsrdtﬁéivﬂge ?Eaté? bRBidr nsaral ect

matter. Method A 20 Step 1 A A°conpound of fornula is reacted with a
conpound hydregematamsg Amy @pilanailmbre raplameﬂdmﬁhef gfaupsuFar exampleDitkegeam 1

A). Th di 69 WD.0043372.
Cz)rrpouln?i %Eﬁ%rbﬁ@s M tlrt'ls} egkﬁyaﬁthﬁaﬁﬁ rge:nn eﬁ{rﬁr'@e %’? BH{’%Q M cal
LLC, 139 didabdmgsmb@@sﬂmﬁ@morﬁ@ YsEhlbAME Bre @Tefe%alﬂ‘she 'éﬁﬁstétﬁ)eﬁpound

(A2) may be prepared by procedures known fromthe literature:
Ef f enber g@Horing Ismﬁrkmiﬁfly preferred) Althe hydregienatoms. of the alkynyesroupmagss; b)

T. Fukuy eung, Tetrahedron Left. 1995, 36, 6373-6374;
) R K a@?@ng!'yg!soc%v.re%%%]‘ 1970, 35, 1912-1915; d) F.E Dutton, B.H.

Byungiolet rahedron Left. 1998, 30, 5313-5316; e) J. M Ranajuhi, M so M
Joullie nth. Conmun. 1996, 26, 1379-1384.). 19 Diagram 1 A1OOii+ R3
~+ N\ NRe tempan derpigs an ajomugtic rlrm system withch ta 14 ¢arbgnetems, ) (A2) R4 O

(A3) s topr'e?erggl '@ors‘ﬁﬁl?:aib'%l éto‘?'ﬁéj f%lx%hehgfawﬁ%’ﬂ)%'&s(@f\&w@ d1ltol5

equi val ent's, fe ab equi \I ase pre erably pofTassi um
car bonat @tatmt asxy cmnhpde@gemoreaofbbeécbltewusg)dubﬂntuemﬂsofmtexampletﬂHu MO2,

e o9, G DERHE ik KR RRSRR B sBF o Gha o Bt 57 2 ©

tetrai’sydrl@HeraE)ref@faﬂil)hﬂhSﬁﬁ\fbr eﬁloﬁhéx@,ﬂﬁm-@fk? %g@gﬁ?gﬁg‘?ﬁglkﬂ 15 C

di et hyl et her, nost preferably acetone

gr ef elr abggreﬁer’ablyl@ Ca-aik)é,q:moshplafnrabfy raetlnlllmnetlfwm-ﬁ) ~Gf-Gaealkyl) are(fmbly
i ot hy! ecTmEvidiratseinity: Kbty JougtiRep it ROty ARk Gy

reacti Onéﬂﬂe)féﬂab K 1GOOEHM,EH,! q;@d_g(@ﬁg)gtdﬁr_@ybd.gurt?er 10 preferabl y

about 22 wth'stirring and then stirred for 0 to 24 hours,
pr ef er abl yCRNHIHC11@1otalksylswhile s tiey! tialyLantionally bedutthersubstitytedhe r esi due

an o 3ani PUHieY PBLEAT O LR e RdaMo. bty i SHBRBMe D" oy
acet at e. '[I@Nbb@gtnlaf;mhtylr gpﬂomlgo@ub@dtlﬁe@r@ONH-hétao?dlds@kﬂpbref@ﬁabnys
distilled off e resi n;pound A3) may be used in Step 2 wthout any

d
prior purP‘PPEQ‘PVCrﬁ’Y”OﬁQiﬁl}J' Iprepiperazinyd QRSWB@UY\&UthHMﬁ’e'@QNHﬂ@SmE&Y (A3) is
reduced aprdréi@nlY dptorHi9 SRbeftitdy CORRLbyridyl, optionally substituted -CONH-

aryl, preferably optionally substituted —-CONH-phenyl, -CONMeC;-Cs-alkyl, while
25  this alkyl may optionally be further substituted, preferably -CONMeCHx-pyridyl,

benzimidazole or

a group of formula



to formthe conpound of formula (A4) (LQhbagram 2A). s Diagram 2A (A3) R o
nt+ N\ NNo_ C~N~NRs R3 O- R4 O Reduction R HN\ NORa C NNRs Rs
(A4) iois 20 In Step 2A, 1 equivalent of the nitro conmpound (A3) is

di ssolved in an acid, preferably glacial acetic acid, formc acid or
hydrochl oric acid, preferably glacial acetic acid, and heated to 50 to 70
C, preferably about 60 C. Then a reducing agent, for exanple zinc, tin or
iron, preferably iron filings, is addegyto conplete the exotherm c reaction
and the mxture is stirred for 0.2 to hours, preferably 0.5 hours, at 100
to 125 C, preferably at about 117 C Aflger cooling to anbient tenperature
the iron salt is filtered off and thg“solNent is distilled off. The residue
is taken up in a solvent or mxture vents, for exanple ethyl acetate
or dichl oronet hane/ net hanol 9/1 and s turated NaCl solution, and
filtered through kieselgur, for examle. e organi c phase is dried and
evapor at ed down. The residue (conpound (A4 may be purified by

chromat ography or by crystallisati om®r used as the crude product in Step
3A of the synthesis. 21 Step 3A The conpound obtained in Step 2A (A4) may
be reacted by el ectrophilic substitution as shown in D agram 3A to obtain
the conmpound of fornmula (A5). s to DDagram3A R HN~ NORaC NNRs R5
(M) R R1T N~NORaCIl NNRa R5 (A5) is 20 2s In Step 3A 1 equival ent
of the amde of fornmula (A4) is dissolved in an organic solvent) for
exanpl e dinet hyl f ormam de or dj net hyl acet am de, preferabl _

di met Ky de@napeaef SaHemespbered morevor blcmlmese@,arﬂrréfg@r\a%qelm@ tohen 0.9

hal i de, oSG oS thay 80 PR G EBE minre nbibraatinibo kel Bindid ™
stirred fo)«yg@nlnitrogehwrsmlpmrr&fﬁdﬂa@fqraab@ﬁbphbdwp?rrom, pyEzdle, Gmidazbie, C,

preferabl\é at apout 5 C, and may optionally be left to stand for a further
12 hour s tH8Z@lpi tetiezpise pyridine, pyfidazineyrsnidinex pyrazine tdaziperexazeleiown and

o e AR 3B E A SRS, RISLEER D DL ETRS R e o
( compunchetéfcycieaynae optiondllyeals b hecmmeliatedgorep layb emeerfecnirady  prefevablysi | i ca
gel . benzimidazole, and unless otherwise stated these heterocycles may for example

carry one or more of the following substituents: OH, NO2, CN, -OCHF, -OCF3,

-NHz, halogen, preferably fluorine or chlorine, C4-C1o-alkyl, preferably C4-Cs-alkyl,

preferably C4-Cs-alkyl, most preferably methyl or ethyl, -O-C4-Cs-alkyl, preferably -

15 O-methyl or —O-ethyl, -methyl-N-tetrahydro-oxazinyl, -COOH, -COQ-C4-C4-alkyl,-
preferably —COO-C(CHzs)s or -COOCHs;, -CONH,, optionally substituted phenyt,
optionally substituted heteroaryl, preferably optionally substituted pyridyl or
pyrazinyl, -CONH-C1-C+o-alkyl, while this alkyl may itself optionally be substituted,
optionally substituted -CONH-Cs-Cs-cycloalkyl, preferably optionally substituted -

20 CONH-cyclopentyl, optionally substituted -CONH-heteroaryl, preferably optionally
substituted -CONH-pyridyl, optionally substituted -CONH-aryl, preferably
optionally substituted ~-CONH-phenyl, -CONMeC;-Cs-alkyl, while this alkyl may
itself optionally be substituted, preferably ~-CONMeCH2-pyridyl, benzimidazole or a
group of formula




Step 4A The ami nation of the conpound (f£5) obtained in Step 3A to yield the
conpound of fornula (A7) (D agram 4A) may be carried out using the nethods
known fromthe literature of variants 4.1 A (a) MP.V. Boarland, J.F. W
McQrmie J. Chem Soc. 1951, 1218-1221; b) F. H S. Curd, F. C. Rose J. Chem
Soc. 1946, 343-348., 4.2 A (a) Banks J. Am Chem Soc. 1944, 66, 1131 b)
Ghosh and Dolly J. Indian Chem Soc. 1981, 58, 512-513. 22 Diagram 4A s
iois 20 15 R(A5) R-RZ | NHR~ N~ NP RHNNNRs "f." 10 ~15 (R)n/ R
s Ro) Rn (A6) Rs (A7) For exanple, in variant 4.1 A 1 equivalent of the
conpound (A5) and 1 to 3 equivalents, /glr\eferabl y about 2 equivalents of the
conpound (A6) are heated without a selve or in an organic solvent such as
for exanpl e sul phol ane, di nethyl forrra 1. d¢, dinethylacetam de, tol uene,

N-net hyl pyrrolidone, dimethyl sul phoxj/de di oxane, preferably sul phol ane,
for 0.1 to 4 hours, preferably 1 ho% at 0100 to 220 C, preferably at about
160 C. After cooling, the product (AF is crystallised by the addition of
organi ¢ solvents or m xtures of solvents,. e.g. diethyletherlnethanol, ethyl
acetate, nmethylene chloride, or diethylether, preferably

di et hyl et'lTimr’r/enatdyeinlngﬂoupsrdm%ifedebampl’er catiratedbpmynsdtoratekanpl e, in
variant 4.2 A e UIV Snt of the conmpound (A5) and 1 to 3 equival ents of

t he conp&é{ﬁl@am(h?r r&HCAPPR alems, fop‘&xag‘;péqﬁy@ogcogyl EYGIoPEMNt s of

10- 38% / |,
ut andl | “HeoPe %@E’?ﬁiﬁﬁ’" Foidiofl SeBhoxel, B 15 ae 2P

pr ef erablpyef@lmly csclnpmps/l Clyti:l;)nﬁrlbyilmtcyplobexyil tth‘ulecba{oh?c)f the filtered off and
optlo_nal wash e %mgq%% dri ed and h i sed froma suitable

or gani ¢ o\ygmen IPHEERACY )@grgglp%gﬁy 'Io}/’ﬁ ¥ A5G0 P BEAA'Ri dazol e, the
pr epar at ispbsiiiehty preferRsBIpeD), (oﬁ\%aydﬁe wnefﬁétaa% b g.the literature

may be carried out as shown in the fol | ow ng diagram for exanple: 4 2s
23\ NHz R~2 O\ NR-2 z ~ NO2 / NO/

10 "=0"denotes an oxygen atom linked via a double bond.

The term heterocycloalkyl groups, unless otherwise described in the definitions,
may denote 5-, 6- or 7-membered, saturated or unsaturated heterocycles, which
may contain nitrogen, oxygen or sulphur as heteroatoms, for example

15 tetrahydrofuran, tetrahydrofuranon, y-butyrolactone, o-pyran, y-pyran, dioxolane,
tetrahydropyran, dioxane, dihydrothiophene, thiolan, dithiolan, pyrroline,
pyrrolidine, pyrazoline, pyrazolidine, imidazoline, imidazolidine, tetrazole,
piperidine, pyridazine, pyrimidine, pyrazine, piperazine, triazine, tetrazine,
morpholine, thiomorpholine, diazepan, oxazine, tetrahydro-oxazinyl, isothiazole

20  and pyrazolidine, preferably pyrazolyl, pyrrolidinyl, piperidinyl, piperazinyl or
tetrahydro-oxazinyl, while the heterocycle may optionally be substituted.

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

25 The leaving group L denotes either identical or different leaving groups such as for
example chlorine, bromine, iodine, methanesulphonyl, trifluoromethanesulphonyl
or p-toluenesulphonyl, preferably chlorine.

The compounds according to the invention may be present in the form of the
30 individual optical isomers, mixtures of the individual enantiomers, diastereomers or



NH2 OH (Z3) (Z1) \ N~~R-2 H2 / N H (Z4) Accordingly, for exanple, 33 mmol
of the conmpound (Z1 ), 49 mmol of the conpound (Z2) and 49 mmol of

1- et hoxycar bonyl - 2- et hoxydi hydroqui noline (EEDQ are stirred into 50 m of
an organi c solvent, preferably dinethylformam de, at about 100 to 130 C,
preferably at about 115 C, 1 to 4 hours, preferably about 3 hours. Then the
cool ed reaction solution is added to 50 to 400 m, preferably about 200 i

of a wat eaderhigs, RCHEFOANITNIbS LEUtONISNs BAd TG @ tABdsm bf ﬂhéfréé@agéy@ral sio
S forrred (Z3) are suction filtered and washed. Then 4.2 mol of

conpound th&gprrasronding agigl addition salis mib|pharmcalpglcﬂiwa@cea@bhmac@@ rrrml of

cetate. W20 ol acpilidfodls i RBERaic SR R8P Eonr s At or
t he addi MydeMOr&Qomyﬁrobrcﬂﬁlelallld drivegamistaeids, Bacﬁébrf@ﬂémln?letdﬂ(aaa organic
diluent or m xture of diluents, preferably with a mxture o

di chl &r ofeMRHRdIBYCAIMBY W@yﬁqnqsulnh@l@:aﬁ@ ned extracts are evaporated down
and the precipitate forned (Z4) or the crystals produced (Z4) is or are
i solated. Step 5A 20 If R9 denotes - CONRB- C~- C~a-al kyl -Q ,

- CONH- C~-Tle- sal it esmet Rirrpay‘,GNRBtﬁ grmselgotédﬁﬁomdld@ﬁémg hy@ﬁr?@ehaweizt X,

nmeani ngs efore he, coppounds accaording tg the i nvent i on may
be preparpgﬁ‘éé{é}? M?@Jﬁéﬁ%@%ﬁ ablyof@miee Py Pfépaﬂﬁﬁ@%a& -Cosalky | EOHR  shown
in D agr qgrr@.q)é; mlofe) t ted
ei t her b?ﬁggg‘%w ?%&ﬁl}gﬁ n sggse ue%r;ép%"ranb'ﬁh @wﬁc?? g%{% @?ﬂ%g%
generial fmeﬁaﬂably(lamﬂme EDichprize, (pﬁ'él)erablylraethyf)orlé‘hyl Mostprefepatsly ftheat i on,
W th subse g&mve Lon into the acid chloride (A9) and subsequent

am nat.oﬁ? téﬂ&P ‘ESX "P8FMant 5.2A). s Diagram 5A COOVMe R R5 i ~ N-O R4
HNNN3 R RR giant 5.2A O- CH (A8) R~ F Variant 5.1A ~R-0 R4 0~ " ~I
(A9) (3 =Rta (A10) C~ C--A kyl-Q or o~ NH _C~-C5 Al kylene or (A10) R8
@z Rs \Tahei sustitlent R® raay denateizagnoup. selegted foneamanigd)ydzogemuCHEY, t he

hyar oxi a6 baeafS O RSt i BbL IR afeOac b gt o an
al cohgl , dmanPK)ﬂﬁmeltWeUVC#C%ﬂ@l grélipxeHile the ARYINGBAb preferably consists
of 1 to 2 carbon atoms, particularly preferably a carbon atom and may optionally
be substituted, preferably by halogen atoms, most preferably by fluorine atoms. In
particular, the substituent R? denotes methyl.

20  The substituents R® and R* may be identical or different and may represent a
group selected from among optionally substituted C4-C1o-alkyl, preferably C4-Ce-
alkyl, preferably C4-Cs-alkyl, most preferably methyl, ethyl or propyl, particularly
preferably methyl or ethyl, C»-Cio-alkenyl, preferably ethenyl or propenyl,
preferably ethenyl, C-Cqo-alkynyl, preferably ethynyl or propynyl, aryl, preferably

25  optionally substituted phenyl, heteroaryl, Cs-Cs-cycloalkyl, preferably cyclopropyl
and cyclobutyl, C3-Cg-heterocycloalkyl, -X-aryl, -X-heteroaryl, -X-cycloalkyl, -X-
heterocycloalkyl, -NR%-aryl, -NR%-heteroaryl, -NR®-cycloalkyl and

-NR%-heterocycloalkyl, or
a group selected from among hydrogen, halogen, COXR®, CON(R®),, COR® and

30 XR® preferably hydrogen, or
the groups R®and R* may together denote a 2- to 5-membered alkyl bridge,
preferably an ethylene, propylene or butylene bridge , while the propylene or



is preferably methanol, until the estefsis conpletely reacted. Then the

al cohol is distilled off. The residue is taken up in about 200 m of water
and acidified while cooling with acid, for exanple hydrochloric acid,
preferably-with 2 N hydrochloric acid. The product (A8) is filtered off and
dri ed. 25 For exanple, about 0.5 mmol of the conpound (A8) are dissolved
with about 0.5 mmol of O benzotriazolyl-N N, N ,N -tetranethyl uronium

tetraf | upuopenebradgd Bhby canthinlaat2 Reterom@ms) brateihp brpyere! Riylogeh e
(DI PEA) in about SQm g?/ an organi c diluent, For exarrp??t etraﬂﬁgdr of ur an,
di met hy| Sl est preferahM 2y efvilentRddgeli met hyl acet ani de, preferably

di met hyl fl\%%fé‘?abl ftth%sqﬂéiﬂﬂ?eqﬂiﬁai@ho?és ﬂ'l%?tﬁl el RS 8Q5§t§pe _ kne whi ch

forms the s i'tuent e reaction mxture is’stirr to 24
hours, pmedsimaéieyalslpadenolss inadrogemor AEthyloPaARGlarlihwreferretlate cdmpourdd a

(A10) is qbtajned for ,exanple by crystallisation or chromatographic
purif PcatW ?'rﬁnlg 98 iFgrfﬁpgsanﬂ%/qtthari ant 5.2 A about 1 mmol of the acid

ot ur o 12 RERBb? rRABRARE TR AL oBlon 61 £ Pl e RonEIN B, °Co s ant

t enper at wubshituted.10 drops, preferably about 3 drops of is dinethylformam de
are added to the reaction mxture with stirring. Then stirring is continued
at 90C until the reaction is conplete. Excess thionyl chloride is distilled

ST e i elgroupy R binay fuanéain &y gur ol Genupeelledtar fram alhorsg bptshlly about
addi t1%n %‘BSQWQ%QJW : fPBPﬁ%mPifﬁegglgﬁ.sﬂWl.tﬂmor -Crly-betpreand, stirred
at about ntéfarad] @PCS‘%IK@II,F!%@L;?r@fé‘rﬁglg?\;\nci?-ﬁfly,tp"ah‘?&lﬁflﬁ 8ﬁ?gra‘%?5§%y}’,"'et h

water. The residue remal'ning i's was n"organic uent’, xanpl e
met hanol .butylepemtyh dvexyi, eGble-cyslobexylf {Gidz2)s feyclaprapyllar (BH R0 EHgr aphy, and
evapor at o] The _pr.oduct (AlQ), repmins. 2s thod B Alternatively to
Che’ et haeeCerealeRYeRRBaRY pispedh, BEEEVL BeriEnulior heBYpIAREAS) tay be
am nat ed r - ' il conmpound
(B2) - s P L Ty PP Y @ oA 50" (2

t o yilél d preterablympoapynyl.aryl, magfenably phehyd heterodnyt, =aGpicyclaglkiyh Step 3A.

E? /Di~agr f@e%rgblgﬁyﬁ%r%)&ﬂ%@@églg&@%@ I c())rI &?ﬂéﬂe&yﬁgﬁé\l -(\,3- 69 -+ N0~
cycloalkenyl, preferably cyclohexenyl or cyclopentenyl, or the substituents
R*and R®or R* and R°® together denote a saturated or unsaturated Cs-Cs-alkyl
bridge which may contain 1 to 2 heteroatoms, preferably oxygen, sulphur or
20 nitrogen.
All the groups mentioned in the definition of R® may optionally be substituted.

The substituent R® may denote optionally substituted aryl, or heteroaryl, preferably
aryl, preferably phenyl.

25 Most preferably, the substituent R® denotes a phenyl group, which may be
substituted by one of the groups R® and R'° described hereinafter, while the
phenyl ring may carry one of the groups R®, preferably in the para position, and
one, two, three or four, preferably one or two, of the groups R'°, preferably in the
ortho or meta position.

30
The substituent R” may denote hydrogen or -CO-X-C4-Cy4-alkyl, preferably
hydrogen.



Ont N\ N~o_a R\ ~~Rs NNN 3 RR4 (Ro)n O( 5 27 The new
conpounds of general fornula (1) may be synt hesi sed anal ogously to the
foll owi ng exanpl es of synthesis. These Exanples are, however, intended only
as exanples of procedures to illustrate the invention further, wthout
restricting the invention to their subject matter. s Exanple 63 and Exanpl e
109 In order to synthesise the conpounds 63 and 109 , first an internedi ate
conmpound 4 N~ NOC"' "N "N4 0 is prepared as described hereinafter.
38.9 m (0.263 nol) of ethyl 2-bronobutyrate and 36.4 g (0.263 nol) of

pot assi uMis c@notestia agohecasedndependely ofionef armthet, GioeSapeeferaidy Ohen
46.7 m (0.402 nol) of isoanylamne, dissolved in 70 mMl of ethyl acetate,
were rapidly added dropwi se. The m xture was refluxed for 20 h. The salt

formed waghd %ﬁdugfsﬂp Riehtioh8¢ i tHe défirftiosolhBGeBEiifients RY apMawor ati on,
conbined with 50 m of toluene and again evaporated to dryness. 20 Yield:

54.3 § offenrasenpongrpendenty obiong awitsergn sfacbaaseuydrogedics cogroe® i n 400 m

o thost ] 88 hnBakatinthaly SlinBRLARECHE kg Co TS ARG CRE 0 ° ©
2, 4-di chlajkmwiandtp‘;mpyr, iprréfé'ratﬂy hydﬂjiﬁnr@r @p.@tzxyng/Land then 2s stirred for 24

h at RT. 28 The suspension formed was concentrated by evaporation, the
resi due was extracted with water and ethyl acetate, the organic phase was

hed wi ] ' [ ted t
droness. b befiuRRHR Mdy Seuidskfifia Jbus ekt Pobmang oRHGRANS °F 19
wer e 1?! ls_ssubsﬁmtédl CBC(gb-glkﬁlgtbaﬁ’e;idblyao?_tGpalf i, ﬂr;&éiédrgemeﬂdyu{ét_h@ﬁ&dpr;dﬂ)yﬁg ﬁ OI
1 ron 111 NgsS were e Se e e m Xxture was_Sstirre or a
000t PSR Bbma o e aien Care AR -CONRC whss-eBHEBR: r ot 0d by

o gy o : ey _. - chio o ;
o Pong) Fasferbbly [CONRYCLCEanGfertt Breffall) CONRCHL,-dIRIENRARTE! Nane
chr omat ogerefgrablydD e 10-anyh yhostpeeterably Qepbenple@setdroanyl, -OHogcloaliiyjue was

ggﬁ;gﬁkga@%?q;é@@@ﬁ;\%%p?&% E/F nlao %tréf%lré%i)r/n oe-wﬁépro\é'yﬁ l-gz-hejlg'rolcyglo%flkyi

15 aryl, preferably Ce-C1o-aryl, most preferably phenyl, heteroaryl, cycloalkyl,
preferably Cs-Ces-cycloalkyl, most preferably cyclopropyl, and heterocycloalkyl, or
a group selected from among -0-C4-Ce-alkyl-Q', -CONR®-C-C1o-alkyl-Q’,
-CONR®-C;-C1g-alkenyl-Q’, -CONR®-Q?, halogen, for example fluorine, chlorine,
bromine or iodine, OH, -SO,R®, -SO,N(R®),, -COR® -COOR® -N(R®),, -NHCOR®,

20  CONRPOC4-Cqo-alkylQ' and CONR®0Q?, where Q' and Q? are as hereinbefore
defined.

Preferably, R° denotes one of the following groups ~CONH-C4-Cqo-alkyl,
preferably -CONH-C-Cs-alkyl, most preferably -CONH-C4-C,-alkyl, while this
alkyl may itself optionally be substituted, by CN, optionally substituted aryl,

25  preferably optionally substituted phenyl, heteroaryl, preferably thienyl, thiazolyl,
imidazolyl, pyridyl, pyrimidyl or pyrazinyl, saturated or unsaturated
heterocycloalkyl, preferably pyrazolyl, pyrrolidinyl, piperidinyl, piperazinyl or
tetrahydro-oxazinyl, an amine group, preferably methylamine, benzylamine,
phenylamine or heteroarylamine, saturated or unsaturated bicyclic ring systems,

30 preferably benzimidazolyl and cycloalkyl, preferably cyclohexyl.

Moreover R® preferably denotes -CONH-heteroaryl, preferably -CONH-pyridyl,
-CONH-C3-C1o-cycloalkyl, preferably -CONH-cyclopropyl -CONH-cyclobutyl or



is 16.1 g of conmpound 3 were dissol ved Ln 75 m of di nmethyl acetam de and
cooled to 5C under a nitrogen atnnsphe#e with stirring. Then 2.51 g (0.063
nol ) of NaH, 60% di spersion in mneral oil, was added, whereupon the
tenperature tenporarily rose to 16C. After 30 mnutes 3.94 ml (0.063 nol)
of methyl iodide, dissolved in 20 75 m dinethyl acetam de, were added, and
the m xture was stirred for 24 h at 22C. The sol vent was concentrated by

tu 1 | _ ni wes concentrat ed
ShapoLat -EONKTRIpRA s EHRITap - CONALC RPN, RIORHICHE S T ormad vas
Ei el ;j: imefger?cmloalkybmﬁzﬁémH-@e-%ear;d,vpmgavabry)—%GNNtherﬁﬁ,(()Cmi-pﬁéc—g-Z. gg gl

, S), . . S, , . . m
oo )1 e Hystrdtaraply GOz CORH, risfodst preteabiy & pridilaing "RHBE orp! o

63 30 2. 3 grovip sfaoRAuARd 4, 1.43 g of 4-ami no-3-nethoxybenzoic acid, 1.25 niL
of conc. hydrochloric acid, 150 nL of dist. water and 37.5 nL of ethanol
were refluxed for 10 h. The precipitat®©®was filtered off, washed with water
and extracted by stirring 29 in methghol. Then the precipitate was
recrystallised using petrol eum et her ther. Yield: 1.6 g of a conpound
5 (white powder) s 0.2 g of conpound m. of benzylam ne, 0.16 g of
TBTU, 0.17 g of DI PEA were dissol ved } m of dinethylformam de (DWF) and
stirred for 48 h at anbi ent tenperat ) en the reaction m xture was
taken up in nethylene chloride, washgd with water and the organi c phase was
evaposat ed down. \Wen petrol eum etherfethyl acetate 9:1 was added the
product was precipitated in the formof light io beige crystals. Yield:
0.18 g. Melting point: 178C Synthesis of Exanple 109 is 5 g of 2

am no- 5- nAtl theygraupsenestioedjinchedasipiticnydfRT mawydptionally be substitutedyf EEDQ

are diss .0 ,50 f DM and stirre t  115C for 75 t t he DMF
N at st et o5 ofel il Mot indted JotraPbetd,Otitta & Fo 1800
for 1 h. Jhg G@@I—ﬂ,@ONHGH«JF&ﬂaWdONﬂ@FELp)@éziD?FCHE'.d combined with 200 niL
of water and 100 mL of ethyl acetate. The crystal slurry obtained is

filtelled off and washed with 20 water, ethyl acetate and ether. Yield: 5.8

00"t TR gk tucntR S ey iBe SURRATE: Girfefert I BaB a4 BRd Ay efbte’s " o ©
L g O R O O P 25y o
Lhe ot pkb Gobeskanys IR G- CoalkeRyiand 6o aakatyl eidedhbol Joo

di net hyl 6 i t at f

o (a1 erct ChalNirTh SO Gt S HRably C L C IR BRC gyl

g(r)ret hasl {)yﬂ-ﬁbfﬁbfaiikymmi-ﬁemgx?domloﬁ and 036que3]ftﬂ@1kymorlﬁ@€ommgelt@ﬁfed1. The
reaction nmixture iis the i e er ca e

product i/EOTBAMReNG ﬁ)’%r@&ef‘r 3?165'5“4@&8@%/-9‘38@?%3@ ‘Ekéb)éemégu% et her.

Yield: 0.J | L } i idrinal ; EB(@?W 18 , 58

alng 4: In%%g?(ﬁzﬁéyﬁpﬁggpgﬁ%en'?%Hn%%é&ﬁﬁlnguﬁlpelsgmgﬂﬁeﬁ, ibgtogan

i nt er medii@di®@econpound 11

Preferably, the substituent R'® denotes hydrogen, methyl, methoxy, fluorine or
20  chlorine, most preferably hydrogen or methoxy, particularly preferably methoxy.

Adjacent groups R® and R'® may together denote a bridge of general formula

o)
13

| /\‘J<N—R12 N O o
soR ‘s

(C-C-Alkyl-Q")_



N~NOOGC"' _N'N11iois prepared as dgscribed hereinafter. 55.8 g of
DL-al anine nmethyl ester x HCl were dissolved in 500 m of nethanol, then
76.1 m of 30% sodi um et hoxi de sol uti on was added and the salt was is
filtered off. 37.8 g of trimethylacetal dehyde were added to the filtrate,
then it was left to stand for 22 h. Then 9.5 g of 10% Pd/ C was added and
the m xture was hydrogenated for 3.1 h at 0.5 bar and 20 C. The reaction

m xture Wasereltction filtered through ki esel gur and concentrated by

evapor ation. The resjdue was, taken up in 1qli ethylether, the salts were
filtered Y hr odgRokeseQeSRirNBna preferably NRite was 20 concentrated by
evaporatifan. Y 1) ound 8 (clear liquid) 48.5 g of

2, 4-di chlrgro- gl_eﬂo rsog'y1r ?%%%%&?@Wpl aced in 400 mM of diethylether, 41.0
g of potassium hydrogen carbonate in 400 mM of water were added, and the 2s
m xt ure cooled to -5C. 43.3 of conmpound 8 were dissolved in 400 m of
di et hyl etlher &l¢M0 @lﬁdrﬁgﬁﬁ\ﬂrge"gra”@v@.refPF%thXﬂmQ?nv@smg'thYLr@@Stfor 1 h at
-5C and f then heated to ambient tenperature and the reaction
m xture \géfﬁ%ael?ngpgs anrid for 24 h. 31 The organi ¢ phase was separated
of f) dried over MySO4 and evaporated to dryness. Yield: 79.2 g of a

conpound (ye]low resin) s 79.0 of conpound 9 were dissolved in 1000 mi
of gl aci 2acéiel \{V%%Wrasanr%é&ragpéem&edﬁrpmﬁﬂms qpdiepally sdbstithedheat

source 5 i i ! t r r ent t 110
Sand tnPrendl pyiedl, BorAtAas LRy cedig, |CTRSMihendE 2ol G o1
Wﬁs f1iol tanwidyh\th-@;Faikylamdazihyd, #Glli-Cﬁ-mlllql-‘pgﬁim(ijﬂin}zle:gtd €C(ijd34a¥<y®pgﬂ?ﬂaﬂnjfllpn. i o
The resi due t aken up .i,n et acetate, and conmbi ned with 150 of conc.
HCl, the p(f?@ém%i%@ PSWQA’E q&ﬁgylﬁﬁggﬁ@é@y @"%nd the aqueous phase extracted
several tR¥egenbted Cl.chbpy ety Méthycaghped organi c phases were

concentrated by evaporati on, applied to silica gel and purified by colum
chromat ography (eluant: petroleumether/ethyl acetate 1:1 ) is As the

i sol at ed ill_ highl nt am nated, it i i fied
over st 110 oPoGndS delrnine GBSt TR bPr FEtea Dy whEhests Bheter o
suctign fA bhamedesdritedmérefiafier,NBile s seBgmaéhfsaéf@n@al%ﬁﬁ%@t(m ?t@nd
recrystal lised fromethyl acetate / diethylether. Yield: 17.63 of a

conpound (1§) bave the mesmingsegivenbersioberentheseimethasts arett\pe lillm&rdwoder e

N 00678, RaSratins or e MeHiBh ety SRR S R wiCeramater | 7o ror 50

mn. at -10 to -5 C. Then 150 ml of ice water were added, the crystals were
suction filﬁereg and washed with 2s water and petrol eum ether. The crystals
were t akdeOdA dichl or onet hane, filtered through kieselgur and the
filtrgte g@y pvaporated to dryness. It was recrystallised from petrol eum
et her. Stp A

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,

25 West Haven, CT, 06516, USA. Compound (A2) may be prepared by procedures
known from the literature: (a) F. Effenberger, U. Burkhart, J. Willfahrt Liebigs Ann.
Chem. 1986, 314-333; b) T. Fukuyama, C.-K. Jow, M. Cheung, Tetrahedron Lett.
1993, 36, 6373-6374; c) R. K. Olsen, J. Org. Chem. 1970, 35, 1912-1915; d) F.E.
Dutton, B.H. Byung Tetrahedron Lett. 1998, 30, 5313-5316; ) J. M. Ranajuhi, M.

30 M. Joullie Synth. Commun. 1996, 26, 1379-1384.).



Yield: 6.3 g of conpound 11 (beige crysl%al s) ~HNWR (250 MHz): = 7.73 (1 H,
s), 4.35(d, 1 H) 425 (m 1 H), 3.35(s, 3H), 2.55 30 (d, 1 H, 1.31 (d,
3H), 0.95 (s, 9H). 32 Synthesis of Exanple 218 0.2 g of conpound 11,

3, 5-di fl uoro-4-hydroxyaniline and 0.75 niL of sul phol ane were heated to 130C
for 15 mn, to 140C for 15 min and to 170C for 10 mn. s Then the m xture
was conbined with ether, the supernatant solution was decanted off and the
resi due Wsqny9iaa! | i sed from nethanol /ether and recrystallised again from
met hanol . rd—0.15 g of white crystals. Melting point:>250C io Synthesis
of Exanple 4 6.3 g of conpound 11 were dissolved in 25 nL of sul phol ane at
100C, then cont%i ned with 4.0 g of ethyl 4-am nobenzoate and heated to 170C
for 1 h. ThenRhe @i xture was conbined with 50 nL of ether. Atter
crystallisatio st@rted, a furRher 50 nlL of ether and 50 oki*met hanol
were added. \fiexgrystal s were "r(ﬁcrystallised from melha . deld: 6.6 ¢
of a corrpomlz (yell ot SIHUNCT Y S\),/mel ting spoint: f lom §5C 5
deconposiél' in 3.55 @gsof ltonpound 12 were susg AT NeSR nL of

met hanol and at 608 20 conmbihed With 25 nL of 4N sodi um hygéo i de sol ution.
After 6 h, 15 nL of glacial acetic acid were added, the resul i Orystals
were filteredAdff and washed wi®4 net hanol /ether. Yield: 1. R4y a
conmpound 13 (white crystals) 2s 1.5 g of conpound 13 were di ssolQed in 7.5
mL of thionyl chloride and heated to 80C for 1 h. Then the {‘fm onyl chloride
was elimnated by distillation, the residue was stirred wt éther, t he
crystals were suction filtered and washed with ether. Yield: 1.7 g of a

d I -y idi di | ved
o . BB A, pYeBLIBIeH o iipelimpluld TAI PaRIBRYg eLffEiege.e o ssolve
tri et hyl prefesablyHeh equialents bf adaseypreférablyepetasdidet carbdnate; putassiurm was

ti df 16h at ,anbient t t ._The m xt 3 orated t
dryness, TDakadeh Fereingls Hool FRREIENALS o 20HuEh rdiGadieronilanABbE down
agai n ancarbenateOHest v@féravlyﬁé@lshhﬁeéalﬁbroﬁm@tdw'stiﬁ_@etiﬁfa%uu%he'f% 0.07 g

(beige crystals), Ml PI ng poi nt: 215-216C s Synt hesi s of Exanple 58 0.05 ¢
of conpogx@mplersetons, aeuaaus acatone, tatrattydavfordn, dietbyllether, ortdi@xarey mbi ned

with 0.1 | PEA and 0..0 f _TBTU. . The solution was then stirred for
30 miY amitteiy Aseahd i ¢ty ieBefimast Hretr oAb o 18 b the m xtur e
was conbiesltethpéralitenst 0fo YHEE! prefdrabRf WM C *ChaeRuiaiert P aharBihoddid | 0
and the product was purified by silica’gel chromatography, then
recr yst alafife@aula (e, dissolved in an organic solvent, for example acetone,

tetrahydrofuran, diethylether or dioxane, preferably acetone, is added dropwise.

The reaction mixture is heated to a temperature of 18°C to 30 °C, preferably about

15 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
20 be used in Step 2 without any prior purification.



ethyl acetate /petroleumether. Yield: 0.044 g (white crystals)) Mlting
poi nt: 238-240C i s Exanples 65 and 1252bn order to synthesise the conpounds
65 and 125, first an intermediate conpound 18 N~ NOC"' "N'N 18 20 is
prepared as described hereinafter. 28.3 g of isobutylamne, 36 g of ethyl

R, S- 2- br onopr opi onate and 28 g of potassium carbonate were refluxed in 150
m of ethyl acetate for 6 h. After cooling the salt was suction filtered,
the not her, ligquor was concentrated by as evaporation. The residue was

conbi ned MOO m of toluene and evaporated to dryness. Yield: 37.2 g of
a conmpound 15 (yellow oil) 34 38.4 ¢ of 2 4-di chl oro-5-nitropyrimdine
wer e pIaQ? in 300 n of dleth Iether of potassium hydrogen carbonate
in 300 n The comperHnd@biainadyS Ar(é3)n3xrtedu@edva§tm)mtrecgroupan¢cyslrs@:l g of
conpound i et her and added dropw se at
0-3 C A#§§°M§E gh pHégggﬁ%@ﬁggégggﬁ§?§55ﬁ?%9he organi ¢ phase was dried
and ewaporated to dryness. Yield: 71.6 g of a conpound 16 40.0 g of
conmpound 56 merg di ssolved in 300 mM of glacial acetic acid and heated to
70C. Aft of the heat source, 30 g of iron was added bat chw se.
The io tenpergiure,rose to 110C. The reaction mxture was cooled to 90C and
stirred for 20 mm, at this tenperature. Then it s fultered while hot and

the filtrat entrated by evaporation. The 3 e.@as stirred with
300 M of wager 0 m of_dichlorogethane any filteréd through
ki esel gur e washed with

wer e se&ar ated. The or gg?

wat er, drred over S04 and i e@V%{'BBrat ed to yneSs. |t WRis extracted from
petrol eum et herps I\Go. 7 g of a conmpound 17 15.0 gR%f conmpound 17 were
pl aced in 100 n? , 4.13 m of nethyl iodide re added and the

m xture was cooled t® 5 C. 2.60 g of NaH were adde Y0 batchwi se as a 60%
di spersion in m n@/(;gl oil. The tenperature rose to 13C. After 30 mn. 300
m of ice water were added, the crystals precipitated were suction filtered
and vvashed with petroleumether. Yield: 13.9 g of a corrpound 18 H-NI\/R (250

(m 1 ;)7'“93;‘8&% %v@lé&%%%ﬁlt%orﬁagg@ %3) .53}5308, ) 2.95 2s

Synt hasi spreferakyrgiaciabaceticladid, cfbrrﬁi@ramaﬂhwowﬁroﬁccabid)lpa@féramgglﬁmI
4- am nobenzoate in 10 nmi sul phol ane and stirred for at 16 Then et her

was addeoa%ﬁt@ 30id and beated t9§0d9e7c9 e tretarablyrabopb 6ASE. Tihen acraewicingyi el d:

f
o of o TagRE SSmbe Zincotin] of iBh, pleferaBRART Skt WEAGuSPIARRICHE Hlb 20
e b ol e B L o e s s b 1
was
Snof conpdeHiE: Qbﬁé@f%;'%%g E?Jﬁrq%h?%t aRoys 1 1§P9ﬂ rﬁ?&’ﬂ% ﬁﬁ'@)'/eé!‘ ti of DWF,
and t hen t%ﬂfﬁéraﬁﬁ'e%é hoﬂ séﬁ |Qf|@ére9|d_ﬂ5£nd ﬁﬁepgcﬁvgntqg distiie g@d]}rﬂe(;‘é%idﬂe%

hydr oxybenzotri azole (HOBt). Then the solution was stirr mn and
conbi ned {AkeR up. IOSRSSQJVGIM wmectmylofsome@ts jOraaxample/éthyelradétaemrt he m xture

ohase vasdeneramettahelfethafioid shndephealised N s e dfgfainet ves
purified fhyowsgH kieselger, foheramplg rmefnfgaﬁld phaeB i§ ﬁﬁéd%ha|é\la§6?htéﬂ /Bwn.

et hanol /a%et one. Yield: 0.08 Synthesis of Exanple
he residue (compound (A4%) may be purified by chromatography or by

20 crystallisation or used as the crude product in Step 3A of the synthesis.



3.7 g of compound 20, 3.8 g of TBTU, 1,6 g of HOBt, 5 nmL of DI PEA were

di ssolved in 40 nL of DVF and stirred ?or 4 h at anbient tenperature. The
m xture was evaporated down, taken up in 200 nL of ethyl acetate and
extracted twice 20 with 5 nL of 5% potassi um carbonate sol ution. The

organi ¢ phase was evaporated down, the crystals precipitated were filtered
of f and washed with ethyl acetate and ether. Yield: 1.65 g of a conpound 21
(yel l owi Htepmystal s) 2s 0.486 g of conpound 21 were refluxed with 0.33 g of
1, 2- phe‘néej_I enediamne in 10 nL of toluene for 0.5 h, then the m xture was

evapor at ednefenmpoune obtainediin Sitap 28 (At heaywe reactad hiy eleelpophiliet ate, the

organi c X d ] { th ter. The organi has S

evapor at %E'%gﬁwﬁta%eéior% &Pia\gﬁ@c%h 85\%81 &)& %OFEBBW?%H" fqrfﬁugq and washed
with alittle ethyl acetate. 30 Yield: 0.25 g of a conpound 22 (white
crystals) = 36 0.22 g of conpound 22 were stirred into 20 g of

pol ypHosdPiagiamaA d for 0.5 h at 150C, then the mixture was poured onto ice
and ammoni a was jadded. It was then extracted twice with 100 m of ethyl

acetate, the orfgani E phase was washed w th water d eR%Ipor ated down. The
|

R
precipitated prloducy (crgstals) was suction filtered algd hed with ethyl
acetate and HCh - 0.115 g of yeIIovm'sh,q ; ting point:
287C (deconpdsi ti pn) amfle 17T 10 Tn-order to |synthesi ge ﬁonpound 171

| AN 15 34.4 g of

first an } onpound 27 [sic] N~ N
N-i sopentVyl - benzyl a neR®36. 2 g of ethyl 2- lﬁ'orm-b'ropi nat ® and 42.0 g of
pot assi um car bonat eRRer e placed in 250 mM of DWF and sfifrred for 3 h at
110C. After cooling the inorganic salts were filtered off, the filtrate was
concentrated by gvBporation. The residue was extract(@$)w th water and

di et hyl et her, the organic ao phase was_ washed w th wat dried and

evapor at €8 St_’sp&#\/ﬂm@gy.lvmrmqi:th%angdg OBfor@%Mﬁ@i%SQ'\gd i8 aj efgadithpound 23
and 6" g o0 il B rRemets gEh e Romite W URBHA Caliddt Bt P ered
t hrough kdiemthydacetamide,carnkodoled ¢ol abyutebatpd eC; preferdbly 0G| due was conbi ned
with 400 of di et hyl ether, tfge precjipitate was suction filtered and
washett i Thertp &ty asaivaients of sofius hiaide Gnd 0 014 3 eavalents Gealkiing

i nt 105143 j '
Corbi ned ek 58 Sy EmE FOKIIofhe, BrEafhed MrikPioadion Whdlie & s 100
m of di et Bylowrsepreferbblyrabidud 1showraat alouti@ tot 10 8C hpréférably atabod 5°C,- 10 C
50.0 0,499 1 ),. of t [ t dd tchwise, T i Xt
vas st 1 eV extionghy Beld ia lahayer f3her 2 bl st e ol

tenper at WeBctidm fiREiHE RUSVAPRERAVESWIS 8RA 'exXir8eltedf With WalerCarsRah %rgmée was
washed with water, dried and evaporated to dryness. 10 Yield: 36.9 g of a

conpolid SWverd, prejersbly dishtasemethanexs slbylactitateo Thedrpanicghases afe gi aci al
acetic ackdhAthed down. The residue (compound (A5)) may be purified by
chromatography, preferably over silica gel.

20 Step4A
The amination of the compound (A5) obtained in Step 3A to yield the compound of

formula (A7) (Diagram 4A) may be carried out using the methods known from the
literature of variants 4.1 A (a) M.P.V. Boarland, J.F.W. McOmie J. Chem. Soc.
1951, 1218-1221; b) F. H. S. Curd, F. C. Rose J. Chem. Soc. 1946, 343-348., 4.2

25 A (a) Banks J. Am. Chem. Soc. 1944, 66, 1131 b) Ghosh and Dolly J. Indian
Chem. Soc. 1981, 58, 512-513.



heated to 70C. After renoval of the heg%}source 17 g of iron were added.
The tenperature rose to 100C, then the“m xture was stirred for 30 mn. at
this is tenperature. It was then filtered while hot and the filtrate was
concentrated by evaporation. The residue was conbined with 300 m of

di chl oronet hane and 30 ml of 32% HCl) the phases were separated, the
aqueous phase was extracted with dichl oronet hane, the conbi ned organic
phases wgfig,aashad Wi th water and aqueous ammonia 20 solution, dried and
evaporated‘%n—dryness. The residue was extracted with diethylether.
Yield: ~ QS~ 6f-a-corr~po~~-26; ~elti~g-port: 182-185 ~_ _ _ p! .7 g of
the conmpound 26 and 2.5 m of nethyl iodide were placed in 27 i of] 2s DVA

and cooled to B;O CR20.45 g of NaH, 60% di spersion in m neral (0]
added and stirfjed fgr 30 nmin. at -5QyHRfen 10 g of ice and f 2N"HC,
wer e added an IXt e was conceftrated by evaporation. esi diueRwas
extracted wilh &F yl et z%te and t he organi c phaggN®has R
evaporated t@ dryhess Rfiltered h,si |TTcagel . . 3.1Q g of
conpound @7 (0 N (250 MHz ?87),(1 H s), (mR 2H),
3.32 (s, 3H), 3.08'(.1&9)1 H, 1.70-Y.50 (m 3H), 1.42 ( 0,095 (m 6H).
38 Synthesis of Exalple 171 0.28 g°of conpound 27, 0.9 Rl hhol ane and

0.22 g of p-am nobenzoic aci dbenzyl am de were stirred fpr70.5 h at 170C,
then the m xture s conbined with s,gé)her and the cryBtals were filtered
of f. The product was recrystallised % ethanol . Viel d: 0,@#d)g, nelting
poi nt: 228-240C (yellow sh crystals) The conpounds of formula (1) listed in

Table 1 i i us | i i i e. The
Ft éaéahgﬂe,qg @?@bpg(g ’é' 3 eggnfahw o thhe gg@g&fﬁef{%) 8Rd 138

abbrevi ations X2, Xs, X4 n used Iin T in each case denote a

link to @qb@lentsnpraterably geowtraeqtivalentsokthewrorupalind (Ad)iare heated ead of
Lhe, o SRR SR B orBie g B BTor e eStef B, " 2"
or R4 nPdifdetHylformbimidé, dintethyscetanitts; toliefils Ninhethytpyfistidane,

dimethylsulphoxide or dioxane, preferably sulpholane, for 0.1 to 4 hours,

preferably 1 hour, at 100 to 220 °C, preferably at about 160 °C. After cooling, the

10 product (A7) 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 (A5) and 1 to 3
15 equivalents of the compound (A6) are stirred with acid, for example 1-10
equivalents of 10-38% hydrochloric acid and/or an alcohol, for example ethanol,
propanol, butanol, preferably ethanol, at reflux temperature for 1 to 48 hours,
preferably about 5 hours.
The product precipitated (A7) is filtered off and optionally washed with water, dried
20 and crystallised from a suitable organic solvent.

If R® denotes an optionally substituted benzimidazole, the preparation of the
compounds (A8) using methods known from the literature may be carried out as
shown in the following diagram, for example:

25



N /1 Hrac. Hc cH- CHa WCH ~ 0 241 N,k rac. H3C CH3 N~ 4 Xz H3C~~ C~ ~ \
CH3 1 / oCHrac. ~CH~3 N ~'1° "JI~"N5 CH3 X3~CH3 ~ ~ 175 Hrac. H3C
CH3 o NI ~-NXI H3C-~ HCcH3 ~~~ 190 CH3 ~, NHRI 07 Xi HC- ~Sw
CH3 ~~~o0oHrac. NwN Table 1 (Continued) 40 Ex. R2 R3 R4 config. Rs
Rs R3 or A mp.[C] 8 CH~~ ~ ~6 20D CH3 ~I Hrac. ON Y \N CH3 X3~CH3 x5 ~
168 ~| Hrac. ~C~~ o Ni 10 CH3 ~\CH ~ ~ 190 /I CHHrac. H3C CH3 3 ON
~N 11 CH~ o0 3 ~\ | c~NHrag CH3 NJ 12 ~ /CH3 CH3 \ - ~ol / H
rac. N NJ 13 2 145 3 B rac. N 14 CH3 ~6 ~
Cl-laHraq»\lo2 + —— NO; >—R
NH, OH ”
(Z3)
(Z1) 22) l
N
12
H2 \>'—R
N
H
(Z4)

Accordingly, for example, 33 mmol of the compound (Z1), 49 mmol of the
compound (Z2) and 49 mmol of 1-ethoxycarbonyl-2-ethoxydihydroquinoline

5 (EEDQ) are stirred into 50 ml of an organic solvent, preferably dimethylformamide,
at about 100 to 130 °C, preferably at about 115 °C, 1 to 4 hours, preferably about
3 hours. Then the cooled reaction solution is added to 50 to 400 ml, preferably
about 200 ml of a water/ethyl acetate mixture (mixing ratio about 1:1). The crystals
formed (Z3) are suction filtered and washed.

10 Then 4.2 mmol of the compound (Z3) are stirred with 12.5 mmol of tin(ll)chloride
and 30 mmol of potassium carbonate in about 50 ml of an organic diluent,
preferably ethyl acetate, at about 22 °C for 4 to 48 hours, preferably about 24
hours. After the addition of 22 g of kieselgur the mixture is extracted with an
organic diluent or mixture of diluents, preferably with a mixture of dichloromethane

15/ methanol (9:1), the combined extracts are evaporated down and the precipitate
formed (Z4) or the crystals produced (Z4) is or are isolated.

Step 5A

20
If R® denotes -CONR®-C4-C1g-alkyl-Q', -CONH-C;-Cs-alkylene or -CONRE-Q?,
wherein the substituents have the meanings given hereinbefore, the compounds

according to the invention may be prepared using methods known from the
literature, for example as shown in Diagram 5A.



ONI ~N Table 1 (Continued) 41 Ex. R2 R3 R4 config.4 RS R6 mp.[C] Ror R

15 X~ H3C.~~ ~6 ~ 55 0 CH3 Hrac. ~ N My 16 CH3 X~~Chl3 | Xi , wHrac. H3C
CH3 o NINI Ho ~ ~ /G- X,0Hc Hrac. H3c cH o NiN 2041 18 CH3 WC~ -~
X wHrac. ON~~NCH3 19 X~ ~ H3C~ o/ CH3 CNHrac. Xs N\ 20 ~ H3C~~
H3CCH3 ~\ / ~ " NCHB HR ~/ NI 172 CHa ~ ~~/CH3 Hrac. ~C NCH 3

Table 1 (Continued) 42 Ex. R2 R3 R4 config. RS Rg R3 or R'" nP~Id 22 CH3
X3~CH3 X5 x 221 1 Hrac. HBC CH3 o N ~N 23 CH3 X3~CH3 ~ o X1 / Hrac. ~ NI
/ The compound (A7") obtained in Step 4A may be reacted either by saponification

and subsequent amination to obtain the amide of general formula (A10) (Diagram
(5A) variant 5.1A), or by saponification, with subsequent conversion into the acid
chloride (A9) and subsequent amination (Diagram (5A) variant 5.2A).

Diagram 5A

5

R' A R' R®
1
R | :C 4
# R
NN R HN)\N/ N R
R 'z

10
R R'™ Variant 5.2A
COOMe of TOH (A8 \
(A7)
Variant 5.1A'/ )\JI I
1 5 10
Ao )
X X T
HN N/ l;l R3 /
R2
R10 (A10)
-C,-C,s-Alkyl-Q* or
0% w} -C,-C5-Alkylene or
(A10) R J -z
R?
10
Variant 5.1 A:

In variant 5.1 A, for example, 20 mmol of the ester (A7°) are heated in about 100
ml of a base, preferably 1N sodium hydroxide solution or lithium hydroxide solution
and about 500 ml of an alcohol, for example with ethanol, dioxane or methanol,

15 preferably methanol, until the ester is completely reacted. Then the alcohol is
distilled off. The residue is taken up in about 200 m! of water and acidified while
cooling with acid, for example hydrochloric acid, preferably with 2 N hydrochloric
acid. The product (A8) is filtered off and dried.



24 off 210 H HACWH3C CH3 '6 | ~NWI23-CHBHraC 0 25 Xt H3C- HOC CH,
o~cH, 213 CH3 ~w/ HR~~N~1 0 26"™~H3 ~~~ ~ ~ 188 Ho~ | wi Hrac. H

CCHoOoN3327 ~~1-hC\ C CH3 X3 CH3 Il ~N~1 Hrac. o~ 0 28 ~ /CH3
HOCCHz j CHB HS | 029 i H3 ~~CH3 x5 ~0 ~ 178 | Hrac. HOC CH O N ~N
Table 1 (Continued) 43 Ex. R2 R3 R4 config. R5S RB R3 or R4 nP.1Cl 30 ~ /CH3
H3CCH ~~/ N175 CH3 ~1 / N~HRO 31 ~ ~/CH3 CH3 CH3 O~ NHrac. N 32

ﬁH% }/\C}" ¥ c{? el&ahd}b "élfcftﬁ 0, @ﬁﬁ?ﬂ@‘ﬂ)f tNe%%mfougggPlé l_é@ﬁ,ssﬁﬁﬁdgwﬂﬁéb%@*@ C|§|3~ 0'

35 CH3 X%mBom-lﬁermma;quyH-N MNabl’,N-tetramethybursinium keteffluorberate (TBTUB9 H
rac. Hoca%l at>Sou3f71 .P%%XY& gféoﬁﬁopzyjrgthuarr&ﬁé (Hﬁ’%/&inkgbo%t'g rinl\lof an organic
diluent, for example tetrahydrofuran, dimethylformamide, N-methylpyrrolidone,
5 dimethylacetamide, preferably dimethylformamide. After the addition of about 0.75
mmol of an amine which forms the substituent R® , the reaction mixture is stirred
for 0.1 to 24 hours, preferably about 12 hours at 20°C to 100°C. The product of

formula (A10) is obtained for example by crystallisation or chromatographic
purification.
10

Variant 5.2 A:
In variant 5.2 A about 1 mmol of the acid (A8) for example is suspended in about
2.7 ml of thionyl chloride. The mixture is heated to 40°C to 80 °C, preferably about
50 °C, and at constant temperature 2 to 10 drops, preferably about 3 drops of
15 dimethylformamide are added to the reaction mixture with stirring. Then stirring is
continued at 90°C until the reaction is complete. Excess thionyl chloride is distilled
off. About 1 mmol of the acid chloride formed (A9) are dissolved in about 30 ml of
an organic diluent, for example dichloromethane. After the addition of an amine
which forms the substituent R® the mixture is stirred at about 22°C. The precipitate
20 formed is filtered off and washed with water. The residue remaining is washed with
an organic diluent, for example methanol. The mother liquor is purified, for
example by chromatography, and evaporated down. The product (A10) remains.

25 Method B

Alternatively to the methods described above, after Step 1A first the compound

(A3) may be aminated and then the product (B1) may be cyclised to yield the

compound (B2), as shown in Diagram B. Further substitution of the compound
30 (B2) to yield the compound (A7) may be carried out for example as in Step 3A.



Table 1 (Continued) 44 Ex. Rz R3 R4 config. R5 Rs R3 or R4 np.[C] 38 ~H3

X3~CH3 Xf ~ 179 Hrac. H3c cH, O NHz 39°CH3 ~~CH3 ~ ~ ~ 211 xz Hrac. ON |
O-Cl-1~40 CH3 ~~CH Xs ~L Hrac. CH o N~N41 ~ H3C- | CH3 ~wCH3 ~-C ~
/| oHrac. ~NF/ F 42 ~ H3C- H3C CH, .cH3 100 CH3 ~ ~w ~1 ~-NHR ~ ( i
N\ 043 ~H3C-C-x ~ 175 CH3 ~1 / o NHrac. CXSa/ cH NJ ~a 44 i1 H3
~~CH3 X5 ~ ~ 203 Hrac. H3C CHa O NFi ~ Table 1 (Continued) 45 Ex. R2 R3
R4 confi nﬁ%@RSoarPﬂCI 45 CH3 X3~CH3 ~ 165 x~ NHrac. N ~S 46 ~H3
X3. ~CH3 f Hrac. HBC CH3 o NN~ 47 H~~C-al ~ N\ 1|l ~6 3 H
rac.o48~H3C C-~xXxi ~CHB Hi oC 9 NHrac. N~ 49 7~ IO-BC~CHBCHSH
rac. C~ ~" 0 50 CHC-PIX3 CH3 XS g* 212 I ||\|1
N7~ \_ N™ X o~
/"\/ ' HN/K”/\/ /Ej: R®
Cl N Cl N N~
3
0]
(A1) (A2) R* ~
0
(A3)
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A e
o L L e
NN N Nge
RS
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Xz Hrac. \ HOC CH3 O NHS 51 XI WCH HsC CH3 Xs CH3 3 N\ N/ HS 1 i o 52
~H WCH3 ~ NHrac. H3C CH3 Table 1 @€ontinued) 46 Ex. R2 R3 R4 config.

RS Rs R3 or 4 nP~fd 53 ~ HK3C~~ ~-HB CH3 C~ ~ ~ o0 Hrac. ~ CH3 N ~ ~s 54 Xz
H3C~~ C-H3 CH3 ~ H3c 1 NHrac. Xs | 55 CH3 CH3 ~ x 191 Xz ~~-C- Hrac. H ¢
cI-l30NI~N56CI—BX3~CHB~~158iHrac Noi w~ 57 CH3 WCH ~ 0 230 3
~CH3 Hrac. ¢c~ | wwN 58 ~ H3C- CH3 ~~C~~i oNHrac. N 59 ~ H3C-

H3C CH3 g ne\&ll%%mg'o'%mas of ge'nel‘\él'?'o%ula (1) mgk' Be sy-rqﬁ'fés?sejd éncé?%é&gﬁ ) 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.

Example 63 and Example 109 :

In order to synthesise the compounds 63 and 109, first an intermediate
compound 4

10

is prepared as described hereinafter.

38.9 ml (0.263 mol) of ethyl 2-bromobutyrate and 36.4 g (0.263 mol) of potassium
15  carbonate were placed in 350 ml of ethyl acetate, and then 46.7 ml (0.402 mol) of
isoamylamine, dissolved in 70 mi of ethyl acetate, were rapidly added dropwise.
The mixture was refluxed for 20 h. The salt formed was filtered off, the filtrate was
concentrated by evaporation, combined with 50 ml of toluene and again
evaporated to dryness.
20  Yield: 54.3 g of a compound 1 (red oil)

54.3 g of compound 1, dissolved in 400 ml acetone, and 30.7 g (0.222 mol) of
potassium carbonate were cooled to 8° C with stirring, combined with a solution of
43.1 g (0.222 mol) of 2,4-dichloro-5-nitropyrimidine in 250 ml acetone and then

25  stirred for 24 h at RT.



47 Ex. R2 R3 R4 config. R5RsR30rR4§rP.I~I 60 ~ CH3 N~/ ~ 250 CH3 ~~ ~
/ N3v HHrac. 061 ~H3 ~~CH | ~ Hrac. ~CH o N/ \ N 62 CH3
~~CH3 ~ x5 ~6 169 / | Hrac. HBC CHL ON\ IN 63 CH3 X3~Chl3 Xs o ~6 178 /|
Hrac. HHc cH ONI\ 64 ~H3 ~~-CH9 / Hrac. O NISI 65 CH3 ~\ ~ o C- CHa
HcNHrac. ~\ CH3 66 ~~y HBCCHs ~, N225 CH3 ' I ~~1 HRO Tabl e
1 (Continued) 48 Ex. R R3 R4 config. RS Rs R3 or R4 nmp.[C] 67 ~ ~\CHXs

Xz H3C H H rac.

o 1 ] e usEEsRnomed wasbriceiiated b ebaboruon! (i eid e 0% g
H rac. Oebdtfaetedwvmwatm&etﬂyBaébﬁtéHheofganlbiphase wasGvashdd with @rdier-~CH3
XS -5 Chg d Naé\ scﬁutlon dried over MgSO4 and evaporated to dryness.

Yield: 87.3 g of a compound 2 (brown oil)

44.1 g of compound 2 were dissolved in 800 ml glacial acetic acid and heated to
65°C and 36 g of iron filings were added batchwise. Then the mixture was stirred
for 3 h at 70° C, the precipitate was filtered off and the filtrate was concentrated by
evaporation.

10 The residue was applied to silica gel in dichloromethane / methanol 90:10,
concentrated by evaporation and purified by column chromatography (eluant: ethyl
acetate / cyclohexane 1:1).

The residue was precipitated from ethyl acetate / petroleum ether.
Yield: 16.1 g of a compound 3 (beige powder)

15
16.1 g of compound 3 were dissolved in 75 ml of dimethylacetamide and cooled
to 5°C under a nitrogen atmosphere with stirring. Then 2.51 g (0.063 mol) of NaH,
60% dispersion in mineral oil, was added, whereupon the temperature temporarily
rose to 16°C. After 30 minutes 3.94 ml (0.063 mol) of methyl iodide, dissolved in

20 75 mil dimethylacetamide, were added, and the mixture was stirred for 24 h at
22°C.

The solvent was concentrated by evaporation, combined with 200 ml of water and
the precipitate formed was suction filtered, then extracted by stirring with
petroleum ether.

25 Yield: 15.1 g of a compound 4 (yellow powder)

"H-NMR (250 MHz): = 7.80 (1H, s), 4.35 (m, 1H), 3.92 (m, 1H), 3.22 (s, 3H), 3.14
(m, 1H), 1.81 (m, 2H), 1.60- 1.40 (m, 3H), 0.90 (m, 6H), 0.70 (t, 3H).

Svynthesis of Example 63

30
2.5 g of compound 4, 1.43 g of 4-amino-3-methoxybenzoic acid, 1.25 mL of conc.

hydrochloric acid, 150 mL of dist. water and 37.5 mL of ethanol were refluxed for
10 h. The precipitate was filtered off, washed with water and extracted by stirring



CH3 ONI\ 73 CH3 ~~CH3 xs \ H rac. CH ONI\ ~N Table 1 (Continued)
49 Ex. R2 R3 R4 config. Rs Rs R3 or R4?rp.[C] 74 CH~ ~ 167 3/ NO 75 X
H3C~~ CHCH3 ~ | wCH3 ~o HBC ~ NHrac. XS| 76 ~ Ha ~~CH ~ 0 246 3 ~CH3 N
Hrac. CH3 w. S 77 X~ HBC~ CH3 ~wCH3 ~C~ ~/ or ,CHrac. X6 R I / N
78 CH3 Xs~C ~ 0 172 X~ ~' ~CH3 Hrac. CH3 N~ ~s 79 CH3 ~~CH3 ~ ~ 170 Xz
HCCHh ~CH- Hrac. ONI ~N 80 CH3 /CH3 222 WCH3 ~ ~N/ rac. H3C CHI

la_lls gx 8%2 %ﬁg’gau-[@grl@Pé@i%tg\n@crag@s‘falﬁé@d &g Netrofétith Strerdynt | nued)

ether.
Yield: 1.6 g of a compound 5 (white powder)

5 0.2g of compound §, 5 mL of benzylamine, 0.16 g of TBTU, 0.17 g of DIPEA
were dissolved in 2 ml of dimethylformamide (DMF) and stirred for 48 h at ambient
temperature. Then the reaction mixture was taken up in methylene chloride,
washed with water and the organic phase was evaporated down. When petroleum
ether/ethyl acetate 9:1 was added the product was precipitated in the form of light

10 beige crystals.
Yield: 0.18 g. Melting point: 178°C

Synthesis of Example 109 :

15 5 g of 2 amino-5-nitroaniline, 6.03 g of 4-pyridylcarboxylic acid, 12.1 g of EEDQ
are dissolved in 50 mL of DMF and stirred at 115°C for 1.75 h, then the DMF is
distilled off in vacuo and the reaction mixture is then heated to 180°C for 1 h. The
residue is taken up in 30 mL of DMF and combined with 200 mL of water and 100
mL of ethyl acetate. The crystal slurry obtained is filtered off and washed with

20 water, ethyl acetate and ether.

Yield: 6.8 g of a compound 6

2 g of the compound 6 is combined with 0.2 g of 5 % Pd/C in 30 mL of ethanol and
hydrogenated in the presence of hydrogen. it is then evaporated down and
25  crystallised from ethanol and toluene.

Yield: 1.75 g of white powder of a compound 7.

0.2 g of the compound 5, 0.28 g of the compound 7, 0.001 g of sodium-tert.

butoxide, 2.5 mL of ethyleneglycol dimethylether, 0.006 g of palladium(ll) acetate
30 and 0.22 g of 2-(di-tert.-butylphospino)biphenyl are dissolved in 1.5 mL of N-

methylpyrrolidone (NMP). Then the mixture is heated to 160°C for 0.5 h. The



X 84 CH3 ~ ~/CHa 1 CH3CH3xs' ~CH3~Ha ' 2\C:HSX2CHS~ yCH3 HI rac. CH3 ~S° 89
CH3 Hrac. H3C CHy 50 confg. R5 Re R3  R&AON/ rac. s HCCH 1 ~c ~ i
~NOOFIsCOrac. fi~C CHs HYyC~-O Xs~.CH3 HH -s CH3 rac. CH3 | "CH3 rac
~l(. CH3 ~G- Hrac 1. CH3 CH3 HsSC CHa ONNC 0 ~c ./~-N. N__ I wON
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reaction mixture is then purified over 20 g of silica gel and the product is

crystallised from ether, ethyl acetate and petroleum ether.

Yield: 0.04 g of yellow crystals. Melting point: 180°C

5 Example 218, 58 and 4:

In order to synthesise the compounds 218, 58 and 4, first an intermediate

compound 11

10 is prepared as described hereinafter.

55.8 g of DL-alanine methyl ester x HC| were dissolved in 500 ml of methanol,
then 76.1 ml of 30% sodium methoxide solution was added and the salt was

15 filtered off. 37.8 g of trimethylacetaldehyde were added to the filtrate, then it was
left to stand for 22 h. Then 9.5 g of 10% Pd/C was added and the mixture was
hydrogenated for 3.1 h at 0.5 bar and 20° C. The reaction mixture was suction
filtered through kieselgur and concentrated by evaporation. The residue was taken
up in diethylether, the salts were filtered through kieselgur and the filtrate was

20 concentrated by evaporation.
Yield: 55.8 g of a compound 8 (clear liquid)

48.5 g of 2,4-dichloro-5-nitropyrimidine were placed in 400 ml of diethylether, 41.0
g of potassium hydrogen carbonate in 400 mi of water were added, and the

25  mixture was cooled to —5°C. 43.3 g of compound 8 were dissolved in 400 ml of
diethylether and added dropwise at —=5° C. The mixture was stirred for 1 h at -5°C
and for 2 h at 0° C, then heated to ambient temperature and the reaction mixture
was left to stand for 24 h.
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Yield: 79.2 g of a compound 9 (yellow resin)

79.0 g of compound 9 were dissolved in 1000 ml of glacial acetic acid and heated
to 70°C. After the removal of the heat source 52 g of iron was added batchwise.
The temperature rose to about 110° C and the mixture was stirred for 1 h at this
temperature. The suspension was filtered while hot and the filtrate was
concentrated by evaporation.

The residue was taken up in ethyl acetate and combined with 150 ml of conc. HCI,
the organic phase was separated off and the aqueous phase extracted several
times with dichloromethane. The combined organic phases were concentrated by
evaporation, applied to silica gel and purified by column chromatography (eluant:
petroleum ether/ethyl acetate 1:1).

As the isolated substance was still highly contaminated, it was again purified over
silica gel. The desired compound crystallised out, the crystals were suction filtered.
The mother liquor was concentrated by evaporation and recrystallised from ethyl
acetate / diethylether.

Yield: 17.63 g of a compound 10

7.6 g of the compound 10 and 6.4 ml of methyl iodide were placed in 75 ml of
dimethylacetamide (DMA) and cooled to —15°C. 1.25 g of NaH, 60% dispersion in
mineral oil, was added batchwise, and stirred for 30 min. at —10° to -5° C. Then
150 ml of ice water were added, the crystals were suction filtered and washed with
water and petroleum ether. The crystals were taken up in dichloromethane, filtered
through kieselgur and the filtrate was evaporated to dryness. It was recrystallised
from petroleum ether.

Yield: 6.3 g of compound 11 (beige crystals)

"H-NMR (250 MHz): = 7.73 (1H, s), 4.35 (d, 1H), 4.25 (m, 1H), 3.35 (s, 3H), 2.55
(d, 1H), 1.31 (d, 3H), 0.95 (s, SH).
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0.2 g of compound 11, 3,5-difluoro-4-hydroxyaniline and 0.75 mL of sulpholane
were heated to 130°C for 15 min, to 140°C for 15 min and to 170°C for 10 min.
5 Then the mixture was combined with ether, the supernatant solution was decanted

off and the residue was crystallised from methanol/ether and recrystallised again
from methanol.

Yield: 0.15 g of white crystals. Melting point:>250°C

10 Synthesis of Example 4

6.3 g of compound 11 were dissolved in 25 mL of sulpholane at 100°C, then
combined with 4.0 g of ethyl 4-aminobenzoate and heated to 170°C for 1 h. Then
the mixture was combined with 50 mL of ether. After crystallisation started, a
further 50 mL of ether and 50 mL of methanol were added. The crystals were

15 recrystallised from methanol.
Yield: 6.6 g of a compound 12 (yellowish crystals), melting point: from 65°C
decomposition sets in

3.55 g of compound 12 were suspended in 250 mL of methanol and at 60°C

20 combined with 25 mL of 4N sodium hydroxide solution. After 6 h, 15 mL of glacial
acetic acid were added, the resulting crystals were filtered off and washed with
methanol/ether.

Yield: 1.2 g of a compound 13 (white crystals)

25 1.5 g of compound 13 were dissolved in 7.5 mL of thionyl chloride and heated to
80°C for 1 h. Then the thionyl chloride was eliminated by distillation, the residue
was stirred with ether, the crystals were suction filtered and washed with ether.
Yield: 1.7 g of a compound 14 (yellow crystals)

30 0.18 g of 3-aminopyridine were dissolved in 10 mL of tetrahydrofuran (THF) and
combined with 0.4 mL of triethylamine. Then 0.22 g of compound 14 were added
and the mixture was stirred for 16h at ambient temperature. The mixture was
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5  Synthesis of Example 58

0.05 g of compound 13 were suspended in 10 mL of dichloromethane, then

combined with 0.15 mL of DIPEA and 0.05 g of TBTU. The solution was then

stirred for 30 min and combined with 0.01 mL of 4-picolylamine. After 18 h the

mixture was combined with 20 mL of water, the organic phase was separated off
10  and the product was purified by silica gel chromatography, then recrystallised from

ethyl acetate /petroleum ether.

Yield: 0.044 g (white crystals), Melting point: 238-240°C

15 Examples 65 and 125

In order to synthesise the compounds 65 and 125, first an intermediate compound
18

20 is prepared as described hereinafter.

28.3 g of isobutylamine, 36 g of ethyl R,S-2-bromopropionate and 28 g of

potassium carbonate were refluxed in 150 ml of ethyl acetate for 6 h.

After cooling the salt was suction filtered, the mother liquor was concentrated by
25  evaporation.

The residue was combined with 100 m! of toluene and evaporated to dryness.

Yield: 37.2 g of a compound 15 (yellow oil)
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was cooled to 0° C. 37.0 g of compound 15 were dissolved in 300 ml of
diethylether and added dropwise at 0°-3° C. After 3 h the phases were separated,
5 the organic phase was dried and evaporated to dryness.
Yield: 71.6 g of a compound 16

40.0 g of compound 16 were dissolved in 300 ml of glacial acetic acid and heated
to 70°C. After removal of the heat source, 30 g of iron was added batchwise. The
10 temperature rose to 110°C. The reaction mixture was cooled to 90°C and stirred
for 20 min. at this temperature. Then it was filtered while hot and the filtrate was
concentrated by evaporation. The residue was stirred with 300 ml of water and
300 mi of dichloromethane and filtered through kieselgur. The phases were
separated. The organic phase was washed with water, dried over MgSO, and
15 evaporated to dryness. It was extracted from petroleum ether.
Yield: 26.7 g of a compound 17

15.0 g of compound 17 were placed in 100 ml of DMA, 4.13 ml of methyl iodide
were added and the mixture was cooled to 5° C. 2.60 g of NaH were added
20 batchwise as a 60% dispersion in mineral oil. The temperature rose to 13°C.
After 30 min. 300 ml of ice water were added, the crystals precipitated were
suction filtered and washed with petroleum ether.
Yield: 13.9 g of a compound 18
"H-NMR (250 MHz): = 7.95 (1H, s), 4.30 (m, 1H), 3.95 (m, 1H), 3.24 (s, 3H), 2.95
25  (m, 1H), 2.05 (m, 1H), 1.30 (d, 3H), 0.96 (d, 3H), 0.92 (d, 3H).

Synthesis of Example 65

2.1 g of compound 18 were combined with ethyl 4-aminobenzoate in 10 mL

sulpholane and stirred for 2 h at 160°C. Then ether was added and the crystals
30 precipitated were washed with ether:

Yield: 3.0 g of a compound 19
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Yield: 2.3 g of a compound 20 (white crystals)

0.1 g of compound 20 were suspended in 3 mL of dichloromethane and 3 mL of
DMF, and then combined with 0.13 g of DIPEA, 0.095 g of TBTU and 0.045 g of
hydroxybenzotriazole (HOBt). Then the solution was stirred for 30 min and
combined with 0.035 g of N-methyl-3-picolylamine. After 0.5 h the mixture was
10 combined with water and 1 g of potassium carbonate, the agueous phase was
extracted twice with 50 mL of ethyl acetate and the product was purified by silica

gel chromatography and then recrystallised from ethanol/acetone.
Yield: 0.08 g

15
Synthesis of Example 125
3.7 g of compound 20, 3.8 g of TBTU, 1.6 g of HOBt, 5 mL of DIPEA were
dissolved in 40 mL of DMF and stirred for 4 h at ambient temperature. The mixture
was evaporated down, taken up in 200 mL of ethyl acetate and extracted twice

20  with & mL of 5% potassium carbonate solution. The organic phase was evaporated

down, the crystals precipitated were filtered off and washed with ethyl acetate and
ether.

Yield: 1.65 g of a compound 21 (yellowish crystals)

25 0.486 g of compound 21 were refluxed with 0.33 g of 1,2- phenylenediamine in 10
mL of toluene for 0.5 h, then the mixture was evaporated down. The residue was
combined with 100 mL ethyl acetate, the organic phase was extracted twice with
water. The organic phase was evaporated down, the crystals precipitated were
suction filtered and washed with a little ethyl acetate.

30 Yield: 0.25 g of a compound 22 (white crystals)
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extracted twice with 100 mL of ethyl acetate, the organic phase was washed with
water and evaporated down. The precipitated product (crystals) was suction

5 filtered and washed with ethyl acetate and ether.
Yield: 0.115 g of yellowish crystals, Melting point: 287°C (decomposiﬁon)

Example 171

10
In order to synthesise compound 171 first an intermediate compound 27 [sic]

15
34.4 g of N-isopentyl-benzylamine, 36.2 g of ethyl 2-bromo-propionate and 42.0 g

of potassium carbonate were placed in 250 ml of DMF and stirred for 3 h at 110°C.

After cooling the inorganic salts were filtered off, the filtrate was concentrated by

evaporation. The residue was extracted with water and diethylether, the organic
20 phase was washed with water, dried and evaporated to dryness.

Yield: 55.5 g of a compound 23

55.5 g of compound 23 were placed in 600 ml of ethanol, and hydrogenated with

25 20 ml of 32% HCI and 6 g of 10% Pd/C at 20°C under 5 bar for 20 min. Then it
was filtered through kieselgur and concentrated by evaporation. The residue was
combined with 400 ml of diethylether, the precipitate was suction filtered and
washed with diethylether.
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23.5 g of compound 24 were dissolved in 200 ml of water and combined with 20.0
g (0.103 mol) of 2,4 -dichloro-5-nitropyrimidine in 400 m! of diethylether. After the
reaction mixture had been cooled to -10° C, 50.0 g (0.499 mol) of potassium
carbonate were added batchwise. The mixture was stirred at —=5°C for 1 h and at
0°C for 1 h, then heated to ambient temperature. The aqueous phase was
separated off, the organic phase was washed with water, dried and evaporated to
dryness.

Yield: 36.9 g of a compound 25

20.0 g of the compound 25 were dissolved in 280 ml of glacial acetic acid and
heated to 70°C. After removal of the heat source 17 g of iron were added. The
temperature rose to 100°C, then the mixture was stirred for 30 min. at this
temperature.

It was then filtered while hot and the filtrate was concentrated by evaporation. The
residue was combined with 300 ml of dichloromethane and 30 ml of 32% HCI, the
phases were separated, the aqueous phase was extracted with dichloromethane,
the combined organic phases were washed with water and aqueous ammonia
solution, dried and evaporated to dryness. The residue was extracted with
diethylether.

~ Yield: 10.5 gof'a compound 26, melting point: 182°-185°C ~~ " T T T

2.7 g of the compound 26 and 2.5 ml of methyl iodide were placed in 27 ml of
DMA and cooled to —10° C. 0.45 g of NaH, 60% dispersion in mineral oil, was
added and stirred for 30 min. at —5°C. Then 10 g of ice and 5 ml of 2N HC! were
added and the mixture was concentrated by evaporation. The residue was
extracted with ethyl acetate and water, the organic phase was dried, evaporated to
dryness and filtered through silica gel.

Yield: 3.0 g of compound 27 (oil)

'H-NMR (250 MHz): = 7.67 (1H, s), 4.32-4.07 (m, 2H), 3.32 (s, 3H), 3.08 (m, 1H),
1.70-1.50 (m, 3H), 1.42 (d, 3H), 0.95 (m, 6H).
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0.28 g of compound 27, 0.9 mL of sulpholane and 0.22 g of p-aminobenzoic acid-
benzylamide were stirred for 0.5 h at 170°C, then the mixture was combined with
5 ether and the crystals were filtered off. The product was recrystallised from
ethanol.

Yield: 0,15 g, melting point: 228-240°C (yellowish crystals)

The compounds of formula (1) listed in Table 1 are obtained analogously to the

10 process described above.
The abbreviations X, Xs, X4, Xs and Xs used in Table 1 in each case denote a link
toa position in the general formula shown under Table 1 instead of the
corresponding groups R? R® R* R®°and R®.
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~4 o NFh 190 221 =~ =c ci-5 HR3C=-X= ~ 1 \ 3 HR ~ / QNHZ 228 222 ~c ~ CH
H3C~X3 X \R°Cl |8 H R X / [ 220°%3 [BiC~ ~ ~ J°R ~c ~ i HzN 0[243 [224
~H3 ~~CH}_~4|cH |~ 0~\ HR ~c ~-5RHM8 o 258 225 CH3 X3 mp.[°C]

22 ICH, X _-CH, X % 221

|
i |
' H rac.

Xi~_-CH, ) &8
\7 L
H rac.
NI X %
Q)
24 1% |HC CH, % on | 210
CH, % H’C‘}\CH \QYN\Q/
H rac. 3
%

25 1% [HCL

23

R
W

CH, 213

26 % 188

x;-, 0.
H rac. H,C 07N
L
27 )l(2 /\CH HC Ny %
CH, * 3 L«
H rac. CH, o
X
H,cg/c
%

%-ﬁg
{
2

28 )I<2

29 % 178

CH CH
Ix2 3 XS\/ 3 x|5j\ H:C
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HR~(/ NHz1Il 0226 ~r~c cri, CH3 H3C~~~\ HR ~6 0 Table 1
(Continued) 70 Ex. R RB R4 config. RS Rs R3 or R4 nmp~I C1 227 ~ ~ ~cH, CH3
H3C~-X3 W H R ~ NHz O 241 228 H3~'r~~ HAC HR ~/ NHZ O 229 CH ~ ~ H3Q~ 1
H3Cl _° R 0o~~N~ 300 230 CH3 HC ~,~ H3C~CH3 H,c~0 HR O NHz 200 231 CH3
x3~a%b%j§§‘tﬁ%“qqm O NHz 232 232 CH3 $3~CH3 ~ HsC-CHs ' 7C.0 H R O NHE 149
234 CH3 H3Q\ ~ ~H- ~ X X3 HR/ HzZN O 197 235 CH3 ~a HR / HzZN 22
Tabl e 1 (®oniRnuek’) 71 Ex. R2 R3 RMigonRfig. R5 F}@“Rs 0~ R nP~fC 23 CH X5
R®orR* mp.[°C]
30 )|<2 X _CH, H,C.__CH % y |N 175
CH, N X
H R
X, o}
31 )l(z Xa/CHa K(CH:, Y@/)ﬁ
CH, o
H rac. N
% N
|/
32 (l;H3 X“\CHa X 0 221
X, N
H rac.
He ory ([ %
N~
33 )I(2 XS\CHS H,(:P/CHa o-CHs 124
CH, &\©\“/ N
| e
X NS
0
3 1% |HCS CH, | % 136
k[ L OO
H, 3 N
H rac. CH,
X5 [s]
35 CHy | X _CHy % - % 162
i bt
H rac. e Ser N/N
8
=
36 (|;|-|a x’\CHS X 0 169
X N
H rac. /\,/' %
C
e IN
37 CI:H:’ Xa\c:H3 a g&? 219
X
H rac. H.C CH P
3 C 3
H; =
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HR~( o~NH2 182 237 XH3 J HR ONii 238 CH3 X3.~CH3 | HR/ HzN O 239 i
H3 X3.~CH3 ~ 0 X~ ~~¢c' ~wHRIIINO240 CH~xa HC2 3\~ ~ HaC HR FLIN
0241 CH3 ~ ~H3 jC~- ~QX3 / HR ~I O-NH2 194 242 CH 3 H3C\~ HR o~\Nr~

200 24 A~ N/l HRHc 156 Tagble 1 (Continued) 72 Ex. R2 R3 R4
conf %@g'e%cﬁ'“lﬁ'&d)or R np, (O 244 3 83-CH3 ~S N-O H R 105 245 CHB X3-CH3
NHRwW14Z 246 ~ HRQ\ ~ ~ ~H CHR X3 HR ~ ~ | 0 247 ~ 3 HBQ~ ~ ~~ X
H3C CH3 W% KRR 88°248 K~ HFY\ ~c|®fig \ \R®H3 H R (B°249 CH3 H3C~ ~|~ o Xi Xa
0~"5 i ~[|HR R® or R® mp.[*C)

38 CHy | X CHy % % 179

X, HC
H rac. i
HC™ CH,

NH,

39 cI:H3 X~-CHs % 211
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S
>_/'
2
M V=

o]
o—=

0 Ten xs X

X, o HJCf
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I
o5
O,
: -
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100

H rac. ) & N
F. % F
42 )l(’ Hac\x3 H,C.__CH, ~CH,
CH, 'J/ X =z |
N
H R N
X
0

43 )I(2 HSC\X_, CH, &\@\f 175
CH, o
(\ECHS !
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Ny

44 CHy | X Oty % *
X He©

H rac. i \?
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OCHX5i 3 H3C ~Xz ~HC "CHB3 HR ~b 158 251 CHB HC ~ ~H~ 9 ~ H
188 Table 1 (Continued) 73 Ex. RZ R3 R4 config. R5 Re R3 or R

252 CH~ HCHR- "No 245 253 CH3 HC ~| HR ON 254 CH3 H3CQ~ | H
H3C-C- HR O

I
N
owu

R
N

léﬁg&-@~x, HSC~~3i~~O~HI§ON256iHB~~CH3i
edrEzoRHueds ~ 1 Nc i H3c'cHd MR O N 217 258 CH ~ HC il HR'N O
HRA ~ - -~ x ~ _H
Ex. |[R? R® r* config. |RS R®
R3 or R4 mp.["C]
45 TeH [ X _CH, X 165
X, N
H rac. /\’)
NS %
\_s
46 ?HS xa\/CHs x‘) o )s
) I
H rac. H,C CH, P
N\
' P
47 % X, O N_-CH, %
CH, ’/A \E;E/N\"/Q/
H rac. % &
8| 1x H“c\x:, CH, X
CH, \©\f°
CH, N
CH,
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=~
Nao I
49 1% [HCL CH, F
| s iVed
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X )
50 OHy | Xn CHy X %, 212
X
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07 K,
51
igH X,\CHa H,C.__-CH, X,
3 N
H S Nl =
X pZ o]
52 H
iza Xa\cHa %\ /@/\N /ﬁ\©\
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Table 1 (Continued) 74 Ex. R2 R3 R4 config. Rs Rs R3 or

R4 nP. f~l

260

CH ~

~HC3\~-HRONZ261 ~~ccry ~CHHI QX3 HR~5/ 0230 262 ~ ~c ~ ~cH3

CHH3CXs 3HR/ N

~vV/ O 193 263 ~ ~ ~ ~\ C

H3CQ\ ~ |

/ NH3 HR 264 CH3

X3~ = a4 ~¢ ~  ON 152 265 CH3 =~CH3 ~4 ~S Xz HR ~c ~ O N 207 266
| N
X Taole lebodi ) o R s TRy ve B 599 267 < = CH. G <8 "3-~ o ~ b
HR ~S | Table 1 (Continued) 75 Ex R2 R3 R4 config - RS Rs R3 or R
nP. | ~l 26%’“&-%2 HIR~ i H3C'(Ha H Qg‘?ﬁgﬂz8§5269 ~ ~|R°*~cH~ CH3 H3Q\ ~|~aCCl ..~
OHR/ NM_=+V/70 270 R*orR mp.[°C]
53 )I(2 r13c\x3 CH, %
Cr Kk\CHa \©Y°
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%s
54 X H,C C X5
H
(I:Ha % )S ) \©\fo
H,C i
H : ]
rac. )% .
5 | cH CH % % 191
| 3 3
Xz Xs\)\CH Ij\ ?
3
H rac. H,C™ TCH, P
N
' =
56 c‘:H3 X;~_~CHs X 158
A @
H rac. N
QL
%
S7 CHy 1 %y X, Q 230
X2 ? CHa NJ\©\
H rac.
CH, P %
UG~
58 )I(2 |-|3c:\xa CHE;H, %
CH, /g @Yo
HC
H rac. X N
=
\N
% X H°C\>g HC.__CH, _CH 125
CH, X, Z =N
H R BN '
%
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HsCw ~c ~5 ~\ CH3 X3 HR O 161 271 CH3 H3Q\ ~ ~Z ~a H3C-CH3 H R o 282 272
~~~CH3 ~ H3C-CH3 ~c HR O N 157 273 CH3 ~~CH3 ~ H3C'CH3 H R 0 129 274

CH3 H3CQ ~ I\ HR/ ~NO 164 275 CH3 H3Q ~ Xa |l \ HR N O 219 Table 1
(Oon RZR3R4conf|g R3;Re R3 or A mp.[§ 276 CH3 ~ | HR
Eﬁ[‘?ggw“z'ﬁ?&%a FisC—~ai | HRO gbo 278 Cj~ hl3C~~ HR 0 N 200 279
CHaXs H3owX3 H R O N 280 r"z ~—~C~ ~ ~c o |l wH NO281 CH3 ~~-C~ ~ 1 HR
0282 i KBHE R~ ~t HR R config. IR® R®
R¥orR* mp.[*C]
60 X CH, NG % | 250
o H H 1/k°”= EJ\/N
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% 0
61
i x“¥CH3 % t
3 k(cm
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[o} N
~
xn N
62 CHy | % -CHs %, % 169
: [
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(e} N
=
N IN
63 cI:H3 X~ _-CHs X% % 178
: U
H rac. |HC™ TCH,
o} N
64 CH X % N
CH
H rac. o
o] N
S
||
65 |, X X 2
b | o
H :
rac by | N X
N/
66 X X°\CH HyC__-CH, % NN 225
CH, * ;( \©\'f \I
H R N
% (o]




~NO283 CH3 HCx, ~ay ~N/ CFiy HRH 277 Table 1 (Continued) 77 Ex.
RZ R3 R4 config. Rs Re R3 or R4 nP~fCdl 284 CH ~ ~H~ H3Cy | H R 197 285 CH ~

~~SHaQ/i HRON286 CH~-5 01 a HHCGw xt ~ N~ 1 HR 00 182 287 ~ H,c
cH, HC~- CH3 HR~I / o ~c.N~288 CH3 ~~-CH3 ~i HH ~ OHR~5c ~ ~o0
N~cH'Ta*i'6é<§%§'"@% X3~CH3 ~ ~ HR O N 688 212 290 ~ H,c cH, CH3 CH H3Q\~ ~ O
S3HR~I1_0O0291 CHB3 HCs vy c~i 0. ~cHRO "N ~H- Table 1
(Continuge) W EXR* R~ R3 R4|REonfigonfi®s |RE R3 or R np.[C] 292 CH| H3CHX, ~
~o~c,~.+t ~ |\ R®orR* mp.[°C]

67 leH Xy X
3 Hcf
X A
H rac.
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69 CH
I 3 XS\CHa
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Y
CH,
) e
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7 X H,C CH X
‘l-"Ha % 3CH3 \©\f°
H rac. X, CH, N;L
i
_f

72 CH CH %,
|3 X3\/ s )g
% CH,
H rac. CH, P
73 CH CH %
I3 Xa\/ 3 XS HO.
X
H rac. HC” CH, P




HR~~ N-CK3 0293 CH X5 j~ 3 H3C-X3 ~ ,.,~c~/ H3C CH3 i H R O N 200 294
CH3 ~~CH3 ~ H3C-CH3 HRi O N' 144 295 CH3 H3C\ ~ oHa ~e H R H C-N O 221
296CHHCQ~HRH~C~N0150297CHX5~6~sHSC~~/HRO 'N 298 CH3
H3C: CHBHR01632992HX5~~6H30~~/HR"Io, CHI
TabI @e?dﬁmﬂf‘m’éd) 79 Ex. R~ R R' c8hfig. R5 Rs R3 or R4 np~fd 300 CH X5

~Z 3 H3Cza ' 'N 1 cH 98 301 CH XS Xz 3 HaC-X3 i O-c~ HR O N 302 i
H3 X3~CH}E%~[R4 R|R} O 303 R X3~Ofig HRR N O 30®°CH ~ X, HC
R®orR* mp.[°C]

74 G, X - 167
. )l
X)EQ He o, \E?

4

75
i(z,., MO~y CHen, )‘\©\(0
? H,C [
H rac. X :
fo) 246

8 TeH X
%

CH, %
H/CH:, N/“\@\
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CH S X

\_s
3 o, )
H rac. | X s N\Ej\
N/

q

X
CH, \/CHS N/“\©\
H rac. /\’)
CH = %

78 (I':Hs X~ 172
%

? N\\/s
79 IcH c X% X 170
L~ " )\(CH’
H,C
H rac. CH, o
N
=N
I/
80 |cH, | _CH, X~ % 222
)l(z X CH,
HN
rac.
H,C” “CH, %
HC”
81 Hy | X~ % 0 187
;[7(23 CH, N
H rac. N %
HC™ CH, L




/| HRH~No 305 CHs H3C~~ HR o 306 CH3 H3CA HR 0 307 CH3 HC '~ cH, o s
y ~HC-N/ HRHC~ 179 Table 1 (Continued) 80 Ex. R2 R3 R4 config. RS

Re R or RR nP.IC] 308 CH3 ~~-CH3 ~ ~~o0 i | .c~ ¢/ \c HRONH CCH 174
309 ~|5%e>1(?(50?"3 ~dXI HR ~5¢c ~ ONH~g60H~ 231 310 ~ 3 H3CQ ~ ~ H3C CH3 \ |
H R ORefilCentipped) 311 7 e\ ~ ~ B2 ~ ~ 0 HR ~ CFi~ O H3C 312 ~ H3C ~
~c ~ ~\ ~H3 ~c~ 1. HR 0313 (R C~~a\~~-c-5i 0. |l HR~c ~..~\ ON
ht ~C-3 , B9 4 |RPH3 [B3~CH3 X5 (RS Hach‘Jﬁ&4~|(B.50 \' Il HRR ON H o~"cH 69 315 CH3
HC3\~|H3CICH3HR ON ~C~CHo [R'orR mp.[°C]
82 cH, X X, 0 215
| CH,
% N
H rac. 5\ s )b\
H,C” CH, QO %
83 (l:H3 % gl-l, % 199
" AN |
X we |
|
X N [¢]
84
‘f“a )<(CH3 &\CHa % 0 127
" SR
|
rac. |HC” “cH, nc—0 %,
_0
H,C
85 )|(2 Hsc\xs CH, %
CH3 CH \©\(0
H rac. 3
C X CH, N l\
N/ Cl
86 cI:HEl Yo X 0 169

X o CH, |HE
H rac.
CH, %

87 o [ %
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*2 3 &\CHS & g“’
He C"?aHa 0

H rac.
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Q
I 4
T
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Q
< 9
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88

89 CHy | X CHy % % 160
i bl
H rac. |Hc” eH, \ =§;\>




200 Table 1 (Continued) 81 Ex. R2 R3 R4 config. R5 RB R30~R' nP. 1~ 316

CH3 3 ~ CH ~lo\ HRI , HOC HOC N o 210 317 CH3 H3Q ~ ~ ~ ~ I\ HR
HOC C H ~N0131 3188 CHB HC3\~I HR\ ONHc~cH 319 ~Ha HC3\ H
ROaErgl 20 CH3 H3Q\ ~ ~IHR5 NCli~321 CHB HCa\~ ~c~c~\Il H
RON CH3 X~~CH3 X6 X H3C HRHc cH 149 323 CH3 X3~Cli 3 ~
X | H H C~~ Table 1 (Continued) a2 Ex. R2 R3 R4 config. R5 Ra R3 or
R [ C E"321R2~~ R-CH3 7~ X|R* ~c.gonfig.w [H°R NI O [#&C~CH3 325 CH3 H C
R®orR* mp.[°C].
90  |cH, X % Q 154
| CH,
X K(CH;, NJ\©\
H rac.
CH, = %
l/N
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H rac.
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N e N
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H rac. H,C CH, A
N.
®

a 21he
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" § N\/©
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0 N
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\ 3
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e
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2 ~HC/ HRHCHOCNO326 CHB HC3\ ~l HI RON327 G3 H3Q ~I HR

OHccH 328 ~H3QA ~¢c ~~H3BCH3I ~~C'laHR~~NCH3 O176 329 ~
~5¢ ~, o~.cHL 3 ~a HR NCH OBC330 ~H3Q ~c ~~~CI CHB HR ~ ~ N
CHB %ﬁ%qé ~CH3 ~4 ~ ~, HR ~ogcH, ON3 Table 1 (Continued) 83
4con|g Rs Rs R3 or R" nmp.[CO 332 CH3 X3~CH3 ~4 x, i H R H3C
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activity,
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| ess than 5 trnol,
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ot he

in a FACS anal ysi s,

generally less than 1 pnol.

r active
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d for the

The activity of the conpounds according

for exanple on HeLaS3 cells.
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for exanple an ECso value in the HeLaS3 cytotoxicity test of
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whi ch had been autoclaved for 30 mn) were added to 3 wells.
i ncubation the col our change of the Al amarBl ue reagent

After
in the individua

7

wel I's was deternined in a Perkin Elnmer fluorescence spectrophotoneter

h

(exchta Q? 4gn em ssion 590 nm glits 15, integrate tinme 0.1 ). The
amount o | ue reagent reacted i's represents the netabolic activity
of the cells_The relative cell activity was calculated as a percentage of
t he cont RieLaRs3 cel | s ﬁfthoquW%hlﬁltor) an@ the active substande
concent ratioh whilch inhihithk the {RapiR’ v 50% (1 C5) was gmi#lned.
The val u¢t?wef ¥yl ated from the averafie of thrpe individual

measur engnt s, Xcorirectng for the gontrol | ue ( umcontrol). |20 HACS
Anal rLsils Propidiumiodide|l (Pl) binds [stoilchiong caIIy to

doubl e-sfranded DNA, and is|thts suﬁﬁabhgb cHdetgri ni ng t he percentlage of
cells in|the|Gl, |S and G2/ M phase| of the celdcycl elgm the basis|of tlhe
cell DNA|content.] Cells in the GQ and Gl phase have di pl oi d| DNA
content (2N)! whereas cells in aor mtaqosis have a 4N DNA contént. jFor P
staining,“é.4&nilxkdw HeLaSB cel | 5 were| seefted, for exa % on a 75 [cn®
cell cul fure|fhagk, and after 24 h either J1 % DVMSO d as contrfjol or
t he substfance wag added in Vvarious conce trations (in % DVBO) . | The [cel |'s
were incybated far 24 h with t'he suBStance or wi before the dells
were washed with |2 x PBS angd 30 detached with tr | EDTA. Thel|cellfs were
centrifuged (100Q rpm 5 mn, 4C)| and the cell et was washed 2 x with
PBS, befgre the gells were resuspended jn 0.1 n PBS_ Then the celll s
vere fixgt*wi fth gd95€khanol | %or 16 hours fat 4C o Qlt-rnatlvely f or?3% hours
at -20C. |The|® xed cells (1 @ ce | s) we#?\centr’fu- d) (1000 rpm| 5 nfi n,
4C) , waghed mnth PBS and then ceptrifuged-again| . T ¢ cell pellet 87
resuspended iin 2 |m of Tritpn X-1p0 in 0.25 % PBS, afdyi ncubated|{for |5 mn
on ice, hefore 5 im of PBS were apded and the nlxture«ﬁﬂs centrif

again. The ceII pel l et was resuspgended |n 350 NI jof Pl stain sol (0.1
mg/ M of HRaze—A—10 pﬂLni ot —prestdi-umf-odi-de-in1-xPBS). The ¢ re

i ncubat eq or?%0|ﬁﬁ$4F$the dark Wth thestain bef ore be
transferred it o [sanpl e measuring| vessel s~or the HAQS scan. The
measurengnt was dgarried out|in,a Becton| D dkinso ACS Anal yzer an
argon | ager (500 MW em ssipn 88| n : toe D Quest Pr ( (BD)
The logarfithmc Rl fluorescence was determned wth a d-pass fiilt (BP
585/ 42). |The ceII popul ations in the individual phases the celll cyfcle
wer e quarfigstire ‘;ﬁqwt..tuc MoeF—H—LT——p ofBeet-on E&§k=“gen: e
conpoundg of neral™~fornmula (1) may be R own °0 i ned with
ot her act|i ve |5tbslt ances accordingito th i pn, i n;E;;Falso in
conjunctilon with |is other pharfacol &ic ve subs ancest, Sui t abj e

pr epar atijons |i ncljude for exanple tabl et Ds supp05|tor|es,
solutiong, particularly solutions|for ihjection i.v., i.m|) and

i nfusi on,|18ynups, | Hgwl sions|or dispersiple ﬂg he anDunt of

phar maceyti calhy |acti’ve conpound | n each cage tnnﬂ!?o-o|n the range from
0.1 - 90|Wm.% preferably 0{5 - 50 w.%He t total cpnposition, i.ef in
amounts which arg 20 sufficient to &chipve the dasage Ezﬁgp gi ven bel pw.
The doseq specifijed may, if|necessary, be given severa 'ngs a day.
Sui t abl e |t abllet s |may be obt ai ned, | for ekanple, by m xi t he actijve
substancgs) w th lknown excipients| for exanple ipert diluents sugh as
calciun1cﬁ@boﬁate cajegj um 2s phogphat e | act ose} disintegrantg such as
corn star|ch ox al&rhff acid{ binders such_agHst af or gelatine) [l ubrjcants
such as rmagnesi um stearate or tal ¢ and/pr fagents del ayi ng reljease} such
as carbofynethyl [cellul ose, |celll u|l o%e acet@te phtpalate, or polyyinyl
acetate. |The|tabllets may al $0 conprise several Iaye S..S@ Coated|tablpts
may be prlepaned accordingly|by coating cores projucal ogously to the
tablets Mithlsubstances normally used for tablet|coatifigs, for exanpl
collidone or shellac, gumarabic, talc, titaniumdioxide or sugar. To

achi eve del ayed rel ease or prevent
consi st of a nunber of

a nunber

of

| ayers.
| ayers to achi eve del ayed 3s rel ease,

exci pi ents nenti oned above for the tablets.

possi bly using

t he

inconpatibilities the core may al so
Simlarly the tablet coating may consi st of



88 Syrups or elixirs containing the active substances or conbi nations
t hereof according to the invention nay additionally contain a sweetener
such as saccharin, cyclamate, glycerol or sugar and a flavour enhancer,

I ring such as vanillin or _orange extract. They may al so contain
suspga@ 3ﬁ&ﬁﬁpﬁv nts or thickeners sufh as sodi um car boxynet hyl cel |l ul ose,
wetting agents such as,  for exanple, condensation products of fatty
al cohol s [ t R’et h§1 ene oxi d®* or ﬁW@%erR&tives si®8h as p- hydr oxybenzdates.
Sol utiong_for injlection and i nf usjROPr Rarle prepared in the usual waw['G}. g.
with the|l'8 a@fdi tikeq 6 preservat)ves sigh as p-hydroxybenzoates| @3

stabilisers sych|as alkali petal palts |of_e hylenedi e tetraacetid acid,
optional }y using{emul sifiers and/pr disper[sants, | whi f water is uded as
the dilugnt organic solvents nthy pptaonal IO, be used sol ubilisers qr

auxi liary solventls, and trapsferred intio injectipn_yials or anpoul es |or

i nfusion|bottles.| is Capsules containing one or re active substancgs or
conbi natifons|of gctive substances| may flor exanpl g prepared by|m xi|ng the

active suH@taﬁ@e,XMLpﬁW nertf carrjers such as |lartdse or sorbitol A8
packi ng then1nntc gel ati ne capsules. 2o Sgglable positories may bg nade

for exampl e by mi|xing with garriers proyvidegd for pur pose, such gs
neutral flats|or pol yethyl enegl¥§co B thee c@vati,ﬁ thereof. Suitalle
exci pients nmay be, for exanple, water, pharnmaceutHctal accept abll e orfganic
solvents,| such ag paraffins|(e.qg.|petrol eumfraction oi | s of vyegetfabl e
origin 2% (e groundnut of sesa oil), mono- pr polyfunctional al dohols

(e.qg. etfﬁ%old%r FNecétol ), | carriers suchsas e. gl fratural mineral powders
(e.g. kaglin, Xplcys, talc, chalk)} synthektic m ne powders (e.g. hilghly
di spersed sillca and silicates), pugar (e.d. glucotsey, | actose and

dextrose), enmulsilffiers (e.g| |ign|nraespan” Suhphlt aXiquors,
nmet hyl celll ul pse, |starch and| pol yv| nyl pyrrolidone | ubricants|(e.d.
magnesi um 3o|stedrate, talc| steafic acjd and sodi | auryl sul phate)|. The
preparatijonsiare |adm nistered in the usual way, pr rably by oral or
transder gt 1 oWt ¢ X.paictj cul arly preferaply by orpl rsute. Wen adm ni|st ered

orally the tak] etls may, of course| contpil addit " such as e.g. sadi um
citrate, |cal ¢ium|3s carbonate and| di cal ci um phosphatg’t oget her with aarious
additiveg, such gs starch, 89 p[etaer all, el atp starch, gelatine and the
like, in|addiition to the abpvenentioned carriers| L¥b¥icants such as
magnesi urp st ear atle, sodi um |auryl sul phate and talc ma 0 be used tjo form
tablets. |[In fhe case of aqueous suspensjons the active stances may| be
conbi ned [yist N, varfiggrs favour enhdncelb or—&gptourings s —addition—tp the
abovenent|i ong eXC|pﬁ@nts -or renteraLCu &, 5? ns of activle
subst ancgs nmy“be pr epar ed JSqu Sui t abl e j d| ca N alls. The
dosage fqr intravenous use 1085 ng hout, pref rably;betmeen 5 -

500 ng p4gr hour. j{io However| it npy opt onaIIy be necessary:°to devi atle from
t he anounts specilfied, depending on thel body wei ht or nethod of

adninistr&?loﬁ, th/th%vidJal response| t o A he ngf “nat ur e of
t he fornllatlom used and the tinejor int | ove
|C|ent t

adm ni stgred,| Thus, in sone|casBes| rdk. nay be suff use | @ss than
t he

H rac. CH,

125 cl;Ha )(:’\CH3 X5 287
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is mninmmquantity specified above, while in other cases the upper

specified wll

imt

have to be exceeded. Wen | arge anbunts are admnistered it

may be advi sable to spread them over the day in a number of single doses.
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N~NR\ ~( RNNRaRs Rs (I) to wherein R denotes a group sel ected
from anong hydrogen, NH2, XH, hal ogen and a C~-Cs-al kyl group optionally
substituted by one or nore hal ogen atons, is Rz denotes a group sel ected
fro hydr ogen) CHO, XH, -X-C~-C2-al kyl and an optionally substituted
C~- %@33@% , R3, R4 which may bcé identical or different denote a
group selected fromammng optionally substituted C--Coo-alkyl,

C2- Coo- allReny®?, @& Coo- al kyWI, a|° 9. h@feroaryl R°Cs20 Ca- cycI oal kyl ,
Cs- C8- heferacyclaal kyl, -X-aryl, rHi“et eroaryl, rX-cycloal kyl, - Mwp[cC]
het er ocy¢1%3al q%'ﬂél | %MRs-aryl| - NR8- heterpgryl, -NRaXcycloal kyl, -[and
- NRahet efocyckoallkyl’,® or a group sel ectied fxam ampng hydrogen, hal oggn,
COXRs, CDN(R8) 2, |[COR$ and XRB)Hor| 2meR3| anfd R4 t o denote a|2- t|o
5-menber ¢d al kyl |bridge which may| containcCh;to 2 he¢teroatons, R5|dendtes
hydrogen|or a grqup sel ected from anong opti onal g7 supsti tut ed

C~- Coo- alggyt i o2 Coo=atkenyt;—€2-Coo—atkynyts—aryt—heteroaryt—ahd

- Cs- Cs-cycl oafl:ﬁlé;l By 92| R3 and R5 o’\XSR4 and R5/t oget her denotezgl8
saturated or |tnsdturated C3t C4-al kyl brjibge whi chPmiy contain 1 {o 2
het er oat ¢ns, | R6 denotes opt)onal |y Eaubstit d ar or heteroaryl, s |R

one anot her denotjes Oor S,{io R$ in each case indep pt |y of one gnot her

denot es hydrogentlor-a groupl selected friom anong optionally substitutdd

C~- C4-al hW, &z-(&;@ﬂ”kenyl C2- C4} al kyny! &% phenyl, o ITy|in tlhe

formof fhe t{8Wtgners, the racemafes, thelenantipnersg s di astergoners

and the m xtures thereof, apd optjonal Iy the pharmacol ggi cal | y a¢cceptl|abl e

aci d addijti on saljts thereof 2'? Conff6unjds accord ég;«tb@/ claim1l1, wherdgin 20
t

denot es hydrogen |or -CO X- G-- C4-al kyl aJand in g i ndependent ly of
end

X and R6|have the neaning ipdicated, and R~ deno drogen, 2s|R2 denotes
a group gel e¢ted |fromanpng|a CHQ OH, fand CHs gr R3, R4 which mgy be

i dent i callzgrgi-Hferent—denof-e—a—group—selected from-anong-hydrogen

optional IV st i|xut®e C- Cb-al ky] , Co- (C€~piReny| %~ e2 Cs- al kymyl | CFZc~
cycl oal kyl, oF%3g R3 and R4 tol_?et her denote a C2t Ky -@; ,
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R5 denotes a group sel ected from anong optionally substituted C~-Coo-al kyl,

CZ- Coo- al kenyl

C2- Coo- al kynyl

C3- C6- cycl oal kyl

and Cs- Cs-cycl oal kenyl

93 R3 and R5 or. R4 and R5 together denote a saturated or unsaturated
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In the preceding Table the abbreviations X1 to X6 in the groups specified denote the bond

which links the particular group to the corresponding group R1 to R6. |
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As could be demonstrated by FACS analysis, the inhibition of proliferation brought
about by the compounds according to the invention is mediated by the arrest of the

10 cells, particularly at the G2/M phase of the cell cycle. The cells arrest, independently
of the cells used, for a specific length of time in this phase of the cell cycle before
programmed cell death is initiated. An arrest in the G2/M phase of the cell cycle is
triggered, for example, by the inhibition of specific cell cycle kinases. Studies in
model organisms such as Schizosaccharomyces pombe or Xenopus, or

15 investigations in human cells have shown that the transition from the G2 phase to
mitosis is regulated by the CDK1/cyclin B kinase (Nurse, 1990). 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

20  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.,

25 1990). The treatment of human tumour cells with inhibitors against CDK1/cyclin B
such as e.g. butyrolactone 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 (Plk1), which is responsible for the maturation of
the centrosomes, for the activation of the phosphatase Cdc25C, as well as for the

30  activation of the anaphase promoting complex (Glover et al., 1998, Qian, et al.,
2001). The injection of Plk1 antibodies leads to a G2 arrest in untransformed cells
whereas tumour cells arrest in the mitosis phase (Lane and Nigg, 1996). In addition,
the protein kinase aurora B has been described as having an essential function
during entry into mitosis. Aurora B phosphorylates histone H3 at Ser11 and thereby
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densation (Hsu, J.Y. et al., 2000). A specific cell cycle
arrest in the G2/M phase may, however, also be triggered e.g. by the inhibition of
specific phosphatases such as e.g. Cdc25C (Russell and Nurse, 1986). Yeasts with
a defective cdc25 gene arrest in the G2 phase, while overexpression of cdc25 leads
to early entry into the mitosis phase (Russell and Nurse, 1987). However, an arrest
in the G2/M phase can also be triggered by the inhibition of certain motor proteins,
so-capped kinesins such as e.g. Eg5 (Mayer et al., 1999), or by agents which
stabilise or destabilise microtubules (e.g. colchicin, taxol, etoposide, vinblastin,
vincristin) (Schiff and Horwitz, 1980).

In view of their biological properties the compounds of general 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 sarcoma);
inflammatory and autoimmune diseases (e.qg. 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/or 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.

The activity of the compounds according to the invention was determined in the
cytotoxicity test on cultivated human tumour cells and/or in a FACS analysis, for
example on HeLaS3 cells. In both test methods, the compounds exhibited a good to
very good activity, i.e. for example an ECs, value in the HeLaS3 cytotoxicity test of
less than 5 pmol, generally less than 1 pmol.

Measurement of cytotoxicity on cultivated human tumour cells
To measure the cytotoxicity on cultivated human tumour cells, cells of the cervical
cancer tumour cell line HeLaS3 (obtained from American Type Culture Collection
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for incubation with reduced AlamarBlue). The active substances were added to the
cells in various concentrations (dissolved 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

10  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 590
nm, slits 15, integrate time 0.1). The amount of AlamarBlue reagent reacted

15 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).

20
FACS_Analysis
Propidium iodide (PI) binds stoichiometrically to double-stranded DNA, and is thus
suitable for determining the percentage of cells in the G1, S and G2/M phase of the
cell cycle on the basis of the cell DNA content. Cells in the GO and G1 phase have a

25  diploid DNA content (2N) , whereas cells in G2 or mitosis have a 4N DNA content.
For Pl staining, 0.4 million HeLaS3 cells were seeded, for example, on a 75 cm? cell
culture flask, and after 24 h either 1 % DMSO was added as control or the substance
was added in various concentrations (in 1% DMSO). The cells were incubated for 24
h with the substance or with DMSO, before the cells were washed with 2 x PBS and

30  detached with trypsin /EDTA. The cells were centrifuged (1000 rpm, 5 min, 4°C), and
the 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
alternatively 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
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5 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

10  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

15 other pharmacologically active substances. Suitable preparations include for example
tablets, capsules, suppositories, solutions, particularly solutions for injection (s.c.,
i.v.,, i.m.) and infusion, syrups, emulsions or dispersible powders. The amount of
pharmaceutically active compound in each case should be in the range from 0.1 - 90
wt.%, preferably 0.5 - 50 wt.% of the total composition, i.e. in amounts which are

20  sufficient to achieve the dosage range given below. The doses specified may, if
necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium

25  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.

30 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 incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a number of layers to achieve delayed

35 release, possibly using the excipients mentioned above for the tablets.
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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
5 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.

Solutions for injection and infusion are prepared in the usual way, e.g. with the

10  addition of preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, while if water is used as the diluent organic solvents may optionally be
used as solubilisers or auxiliary solvents, and transferred into injection vials or
ampoules or infusion bottles.

15
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.

20  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

25  (e.g. groundnut or sesame oil), 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

30 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

35 carbonate and dicalcium phosphate together with various additives, such as starch,



{YSrQ inf10%& ()-0 !'eim'10%glg& ()-0 inf10% & ()-0!im10% & ()-0
i 109& ()-0< tPinm109%& ()-0 "7H| [89r QO i1 inm10%8%& ()-0
%int10%, & () 0 Pint10%& ()-0 1int109%& ()-0 in10%& ()-0<
|m10%z&§ mizY7) 10 ! $in10% & ()-0 L;

i ' 109588 grably-pg aﬁomam&g@}aimqand meﬂmmqqmmtcctha alm@mmerqt)or@d

|t 1000 érs ubJr nts a /gneSI r 10d@m S R d Palc 09%& () -
3,10% 10-UbTiLg Bl ée it upna
10‘V$8mé ofd bd Bed @o fomPtablkbiafie(dase of “Bés %hs@ér#éibﬁ%%% aétive

" 109%& ( "10% & ()-0-!10"10%+& ()-0!0 & () 1096$& ()-0 "10%
& ()- oﬁ@ﬁtqrmesmgmm @mnbined w_Ltbp/s«anous flavour enhancers or colourings in

5 addition to the abovementioned excipients.
For parenteral use, solutions of the active substances may be prepared using
suitable liquid carrier materials.
The dosage for intravenous use is 1 - 1000 mg per hour, preferably between 5 - 500
mg per hour. |

10
However, it may optionally be necessary to deviate from the amounts specified,
depending on the body weight or method of administration, the individual response to
the medication, the nature of the formulation used and the time or interval over which
it is administered. Thus, in some cases, it may be sufficient to use less than the

15 minimum quantity specified above, while in other cases the upper limit specified will
have to be exceeded. When large amounts are administered it may be advisable to
spread them over the day in a number of single doses.

The formulation examples that foliow illustrate the present invention without
20 restricting its scope:

Examples of pharmaceutical formulations

A) Tablets per tablet
25
active substance 100 mg
lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
30 magnesium stearate 5 mg
500 mg

The finely ground active substance, lactose and some of the corn starch are mixed
35 together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
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lactose

corn starch

microcrystalline cellulose
polyvinylpyrrolidone
sodium-carboxymethyl starch
magnesium stearate
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80 mg
55 mg
190 mg
35 mg
15 mg
23 mg
2mg

400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline
cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and
worked with the remaining com starch and water to form a granulate which is dried
and screened. The sodiumcarboxymethyl starch and the magnesium stearate are

20
C) Ampoule solution
active substance
25 sodium chloride

water for inj.

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

50 mg
50 mg
5 ml

The active substance is dissolved in water at its own pH or optionally at pH 5.5 t0 6.5
and sodium chloride is added to make it isotonic. The solution obtained is filtered free

30

from pyrogens and the filtrate is transferred under aseptic conditions into ampoules

which are then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg

and 50 mg of active substance.
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5 1) Compounds of general formula (1),
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(1)

10 wherein

R! denotes a group selected from among hydrogen, NH,, XH, halogen and a
C1-Cs-alkyl group optionally substituted by one or more halogen atoms,

15 R?  denotes a group selected from among hydrogen, CHO, XH, -X-C4-Cz-alkyl
and an optionally substituted C¢-Cz-alkyl group,

R®, R* which may be identical or different denote a group selected from among
optionally substituted C4-C1g-alkyl, C2-C1o-alkenyl, C>-C1o-alkynyl, aryl, heteroaryl, Cs-
20  Cg-cycloalkyl, Cs-Cg-heterocycloalkyl, -X-aryl, -X-heteroaryl, -X-cycloalkyl, -X-
heterocycloalkyl, -NR®-aryl, -NR®-heteroaryl, -NR®-cycloalkyl, - and -NR®-
heterocycloalkyl, or
a group selected from among hydrogen, halogen, COXR®?, CON(R?®),, COR® and XR®,
or
25 R3and 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
C1-C1o-alkyl, C2-C1o-alkenyl, C2-Cqo-alkynyl, aryl, heteroaryl and -C3-Cs-cycloalkyl , or
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10968 R) dehoteédhydrogen or -CO-X-C4-Cy-alkyl, and
X in each case independently of one another denotes O or S,

10 R® ineach case independently of one another denotes hydrogen or a group
selected from among optionally substituted C4-Cs-alkyl, C>-Cs-alkenyl, Co-C4-alkynyl
and phenyl,

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

2) Compounds according to claim 1, wherein
20

X and R® have the meaning indicated, and
R'  denotes hydrogen,

25 R?  denotes a group selected from among a CHO, OH, and CHjs group,
R%, R* which may be identical or different denote a group selected from among
hydrogen, optionally substituted C4-Ce-alkyl, C>-Ce-alkenyl, Co-Cgs-alkynyl, C3-C7-
cycloalkyl, or

30 R®and R* together denote a C2-Cs-alkyl bridge ,

R®  denotes a group selected from among optionally substituted C4-C1o-alkyl,
C2-Cio-alkenyl, C2-C1o-alkynyl, C3-Ces-cycloalkyl and C3-Cs-cycloalkenyl, or
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diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof.

10
3) Compounds according to claim 1 or 2, wherein
R'-R®, R’, R® and X have the meaning indicated, and
R® denotes a group of general formula

Q (R10)n

9
15 R ,

wherein
n denotes 1, 2, 3 or 4,

R® denotes a group selected from among optionally substituted C4-Cs-alkyl, C>-Ce-
20  alkenyl, C2-Ce-alkynyl, -CONH-C1-C1o-alkylene, -O-aryi, -O-heteroaryl, -O-cycloalkyl,
-O-heterocycloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl or
a group selected from among -O-C4-Cs-alkyl-Q', -CONR®-C4-C1¢-alkyl-Q’,
-CONR®-C2-C1o-alkenyl-Q', -CONR®-Q?, halogen, OH, -SO2R®, -SO2N(R®),, -COR®,
-COOR® -N(R®),, -NHCOR®, CONR®OC-C10 alkylQ' and CONR®OQ?,
25
Q' denotes hydrogen, -NHCOR®, or a group selected from among an optionally
substituted -NH-aryl, -NH-heteroaryl, aryl, heteroaryl, C3-Cs-cycloalkyl- and
heterocycloalkyl group,

30 Q% denotes hydrogen or a group selected from among an optionally substituted
aryl, heteroaryl, Cs-Ce-heterocycloalkyl, C3-Cs-cycloalkyl- and C4-C4-alkyl-C3-Cg-
cycloalkyl group,
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5 agroup selected from among hydrogen, -CONH, -COOR® -OCON(R®),, -N(R?),, -
NHCOR® -NHCON(R®), , -NO, and halogen,
or

adjacent groups R® and R' together denote a bridge of general formula
0

R13 /V(
—R1? N
/ll\l \‘\«N R i%Rﬁ AN
\ Y |

) ° (C,-C,-Alkyl-Q"),_

10 Y denotes O, S or NR'",
m denotes 0, 1 or 2

R'  denotes hydrogen or C-Cx-alkyl, and

15 R' denotes hydrogen or a group selected from among optionally substituted
phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, -C4-Cs-alkyl-phenyl, -C4-Cs-alkyl-
pyridyl, -C1-Cs-alkyl-pyrazinyl, -C4-Cs-alkyl-pyrimidinyl and -C1-Cs-alkyl-pyridazinyl,

R'™  denotes C4-Ce-alkyl

20
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.

25

4) Compounds according to one of claims 1 to 3, wherein
R3-R®, R® and X have the meaning indicated, and
R' denotes hydrogen,
R? denotes CHs, and
30 R’ denotes hydrogen,
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15 8) Method of treating and/or preventing cancer, infections, inflammatory and
autoimmune diseases, characterised in that a patient is given an effective
quantity of a compound of formula | according to claims 1 to 4.

9) Pharmaceutical preparations, containing as active substance one or more
20 compounds of general formula (1) according to one of claims 1 to 4 or the
physiologically acceptable salts thereof, optionally combined with conventional
excipients and/or carriers.

10)Process for preparing a compound of general formula (1),
25

N/

(1)

wherein
R'-R’ and X have the meanings given in claims 1 to 4,
30 characterised in that a compound of general formula (I1)
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R'-R® and X have the meanings given in claims 1 to 4.
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characterised in that a compound of general formula (I1A)
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wherein
R'to R%, R, R" and n are as defined as in claims 1 to 4, and
L denotes a leaving group,

20
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