1 New di hydropteridi nones, processes for preparing themand their use as
phar maceuti cal conpositions s The presgnt invention relates to new

di hydropteri di nones of general fornmula (1) R RZINSN R-1 RB NNNA4
Rs Rl 5 R wherein the groups X, R, R2, R3, R4, R5, R6 and R7 have the
meani ngs given in to the clainms and specification, the isoners thereof,
processes for preparing these dihydropteridinones and the use thereof as

phar maceut [ caI ﬁ ositiogns. Background to the invention 15 Pteridi none
deri vat i ve¥ efidineRes piocesses forpreparing theranththair use asan

antiproli feratlve activity t he use of pteridinone
derivatives for the treat ne%li{gng neog%igtoﬁﬁéﬁﬁ?\ir al diseases. The

resi stance of many types of tunours calls for the devel opment of new

phar n?cefﬁ%/ rw%?.itio f&r conpatjng tunours. 20 The aim of the

pr esent QFﬁﬁeb" e '8"6?%3%5? Y dibserRieadinaner clgengral formulatiat ory and
antiproliferative activity. Summary of the invention In a first aspect,

there is provided the conpounds of general formula (1), R R21 NN
3R I \NNR 6is R4 R(l) la wherging?

|
R7\ N —R®
$s N N
R

R® R’

wherein the groups X, R’, R R%, R?, R®, R® and R” have the meanings given in
10 the claims and specification, the isomers thereof, processes for preparing these
dihydropteridinones and the use thereof as pharmaceutical compositions.

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.

-Summary of the invention

_ In a first aspect, there is provided the compounds of general formuia (1},

'?’R
RS
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Ri denotes a group selected from armﬂg hydrogen, NH2, XH, hal ogen and a

C -C3-al kyl group optionally substitufed by one or nore hal ogen atons, R2

denotes a group selected from anong hydrogen, CHO, XH, -X-C -CzZ-al kyl and
an optionally substituted G -C3-al kyl group, R3, R4 which nmay be identical
or different denote a group selected fromanong optionally substituted

G - G o-whergin C2- Cl o-al kenyl, C2-Cio-al kynyl, aryl, heteroaryl, C3-

C8- cycl oal kyl , C3-C8-heterocycl oal kyl, -X-aryl, -X-heteroaryl,

- X-cycl oal kyl, -X- heterocycl oal kyl, -NR8-aryl, -NR8-heteroaryl,

v ogae, ©pderotesa dronl 8ol R AR rhalf iirooh, Rl RUELBRKERLA 4| O, 2PN
denot e Gu-@s-atkyl grovpnbpticrallyiskpbtitatécigeondior moreshalegéraatons,t 0 2

het er oat ons, R5 denotes hydrogen or a group selected from anong optionally
substituted G -G o-alkyl, CrG o-al kenyl, C2-C.o-al kynyl, aryl, heteroaryl

and - CR%Ce- esabea) X ec Ry t hel~ dengpe; a

saturated or unsat u?a?ue%gélcgdé?-@fﬁy' rﬁ%’g@’ﬁ% dgﬁdﬁagg%c%t%idcgrgﬁ(ﬁlo 2

het er o@graN optinnadiysubstituted Gadl+glkggrenp,t ut ed aryl or heteroaryl, R7

denotes hydrogen or -CO X-GC -C4-alkyl, and X in each case independently of

one anotahaéI denotes 0 or S, R8 in each case independently of one anot her

denot eR*hRAWIGEN nily Be tedifeal G c@é}% ituted

G - C4-al tk?yl , C2- C4-yal kenyl , !C(g[edéﬁéﬁaeﬁ%%ﬁ?@%mhgﬁgﬁ : trb%o%'#pégal ly in

. the foPpiionallyrasbstituted€iCiotalyls GeEnmakenyl; Be-Grgatityrofeanyl, hetezoaryl, Cs-

di aste dt Lxture her gof tionally the

phar m%%@%my%%ﬁ%gﬁ}yg%ékyﬁ 'gaﬁfﬂ- ?g—gleg%pp tﬁ;%%ﬁ@f’?lkyh “*-second _

-aspeCthetéﬂ@tfﬁ;[ogﬂkﬁ’rmﬂ_gﬁyumwemarﬁ' W&@Salﬂglf‘i ahAuNaRel for preparing
nt and/ or

a pharaceuti cal conposition for the treatnel prevention of
cancer nelerp@elaadind, of nf | ammat ory and aut oi nmrune di seases. In a third

o7 P or B SobsBl RRloh BB AR ghe oA BRI LRl B R

conposoit i on

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

R®  denotes h_ydrogen or a group selected from among optionally substituted
* C+-Cro-alkyl, C2-C1o-alkenyl, Co-Cqo-alkynyl, aryl, heteroaryt and -Cs-Cs-cycloalkyl , or

R®and R° or R*and R®together denote a saturated or unsaturated C3-Cq-alkyl bridge
which may contain 1 to 2 heterqatoms,
- R® denotes optionally substituted aryl or heteroaryl,
R’ denotes hydrogen or -CO-X-C4-C4-alkyl, and
X in each case independently of one another denotes O or S,
R®  ineach case independently of one another denotes hydrogen or a group

selected from among optionally substituted C-Cy-alkyl, C2-Cy-alkenyl, Co-Cq-alkynyl
and phenyl, | |




for treating and/or preventing one or nore cancer, infections, inflammtory
and autoi mmune di seases. In a fourtt aspect, there is provided the

phar maceutical preparations, containing as active substance one or nore
conmpounds of general fornula { ) as defined above or the physiologically
accept Qﬁt'@"%lhfl indhe frrreef thedpiiamens) theweemades.ihe gnaphomers.dhal exci pi ents

d/ f
or epar (g o8l st MkESFRFhof, BTGP RaR B BRREIIED 375 \ o
R4 R HNct¥ptRblel acid aditiohsaRs thigreafd X have t he neani ngs as defined above,

characterised in that a conpound of general formula (I1) R R2ZN INI R4
LN. RB RS (II) wherein 1c R1-R5 and X have the neanings as defined

above A1l shobikd Bobeairie & BRiad g R cHhBAR oPRIRRRI for Substituted

conpound of general Tornul
preparing a pharmaceutical composition for the treatment and/or prevention of

cancer, infections, inflammatory and autoimmune diseases.

In a third aspect, there is provided the use of an effective quantity of a compound
of formula | as defined ‘above for the preparation of a pharmaceutical composition
for treating and/or preventing one or more cancer, infections, inflammatory and

autoimmune diseases.

In a fourth aspect, there is provided the pharmaceutical preparations, containing as
active substance one or more compounds of general formula (1) as defined above
or the physiologically acceptable salts thereof, optionally combined with

conventional excipients and/or carriers.

In a fifth aspect, there is provided a process for preparing a compound of general

formula (1),
R' R/
i
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wherein

'R“R" and X have the meanings as defined above,

characterised in that a compound of general formula (il}
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(I'11) wherein R6 and R7 have the rre{aml ngs as defined above. In a sixth
aspect, there is provided a conpound'©f formula (I11), RLRz | N IN 4
RO NNR3 R5 (Il) wherein R-R5 and X have the nmeani ngs as defined
above. In a seventh aspect, there is provided a process for preparing a

corrpounql %f eneral formula (1), RLRZ I N N7 1 3 RBIl \NNRA R R6 RS
(1) i hﬁefﬁdhegn@argm@mpsdﬁﬂg@ﬂm@baveﬁodrhjsaa leadingRIrOUP ISR denot es
an opt roup sel ected
frompa%%r%géd M&%@ %ﬂgﬁgﬁﬁﬂ%%@@&ﬁenyp%m ) P
R\N,R
H
{in}
- wherein \

R® and R” have the meanings as defined above.

-In a sixth aspect, there is provided a compound of formula ('II), :

R' R

|
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és

(i)

wherein
" R™-R® and X have the meanings as defined above.

In a seventh aspect, there is provided a process for preparing a compound of

. f’tﬁf
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general formula (1),

0

wherein
R® denotes a group of general formula,




CONRB- 2, and -COORS, and R1-R5, R7, R10, N and X are as defined above,

" characterised in that a conpound of b‘éneral formula (1A RA R 'E 7 R3
J~ANXO RAN N~ NRa R5. (RL L (IA wherein Rl to R5, R7, R1O and n are
defined above, and L denotes a |leaving group, is reacted with a prinmary or
secondary amne to formthe corresponding amde or is reacted with an

al cohol to formthe corresponding ester. Detail ed description of the

i nvention Surprisingly it has burtﬁw hat conmpounds of general fornmula
(1) wherein the groups X and Rl R ‘nate the neani ngs given hereinafter
act as inhibitors of specific ceMgycle kinases. Thus, the conpounds
according to the invention may be ured for exanple to treat diseases
connected with the activity of specific cell cycle kinases and

characteri sed by excessive or abnormal cell proliferation. 2 The present
inventR%denomseefmomiomilIatsabstﬁtute:bgmvpneGONH—@eJmbalkwmfgmﬂ a(l) R RNN

/A1 3 R7 NN.N ~e RS 4_ R
a group selected Bom aemong —CONRE-C4-Cg-alkyl-Q', -~CONRE-C-Cyralkenyl-Q',
-CONR®-Q?, and ~COORS, and

R'-R®, R, R'°, N and X are as defined above,

characterised in that a compound of general formula (1A)

Ri’ 5{2
7 f jRa
R\N)\Nf NS5t
RE.

(R-so)n

o" (1A)

wherein _

R'to R® R’, R" and n are defined above, and

L denotes a leaving group,

is feacted with a primary or secondary amine to form the corresponding amide or

is reacted with an alcohol to form the corresponding ester.

Detailed description of the invention

‘ Sufprisingly it has been found that compounds of general formula (I} wherein the
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.




(1) -5 wherein Rl denotes a group selected from anong hydrogen, NH2, XH,

hal ogen and a G -C3-al kyl group optionally substituted by one or nore

hal 6gen atons, i0 R2 denotes a group sel ected from anong hydrogen, CHO, XH

-X-Ci-C2-alkyl and an optionally substituted G -C3-al kyl group, R3, R4

- which may be identical or different denote a group selected from anong
optionally substituted Cl-( o-al kyl, C2-C~o-al kenyl, C2-C o-al kynyl, aryl,

het er oaryl 15 C3-C8-cycl oal kyl , C3- C8- heterocycloalkyl - X-aryl,

_X- het er o&h@presext ipnantiankherefors relstes twyompalkys of g&lﬁ@'aafodnuia N

-NR8- het eroaryl, -NR8-cycloal kyl and NR8-heterocycloal kyl, or a group

sel ected fronlannng hydr ogen, hal ogen, COXR8, CON(R8) 2, CCR8 and XR8, or

R3 and R4 together denote a 2- to 5- ere@d al kyl bridge which may contain

| 20 to 2 heteroatons, R5 denotes hydtogeftor a group sel ected from anong

optionally substituted (- o-alkyl, nyl, C2-d o-al kynyl, aryl,

heteroaryl and - C3- C5-cycl oal kyl , N&F id R5 or R4 and R5 toget her

denote a saturated or unsatur gred -4 i dge which may contain Ito

2 heteroatons, 3 R6 denotes ?p bpiTa ed aryl or heteroaryl, R7

denot es hydrogen or -CO X-C - C4- a| kyl , andg in each case independently

of one another denotes 0 or S, RKIn each se i ndependently of one another

denot es hydrogen or a group selected fyom anong optionally substituted

G -C4-al kyl, C2-C4-al kenyl, C2-C4- alkﬁ yl and phenyl, 10 optionally in the

formof the tautoners, the racemates, the enantioners, the diastereoners

and .the m xtures thereof, and opti onal |y the phar macol ogically acceptable

aci d #ddiwheseinsal ts thereof. 15 Preferred conmpounds of fornmula (1) are

t hose wherein X and R 6

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

10 R® denotesa group selected from among hydrogen, CHO, XH, -X-C¢-Cz-alkyl
-.and an optionally substituted C1-Cs-alkyl group,

R®, R* which may be identical or different denote a group selected from among
optlonafly substituted C4-Cyo-alkyl, Co-Cio-alkenyl, Ca-Cio-alkynyl, aryl, heteroaryl,
15 Cs-Cs-cycloalkyl, Cs-Cs-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 dencte 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 substitutedr
C1-Cro-alkyl, C2-C1o-alkenyl, C2-Cqo-alkynyl, aryl, heteroaryl and -Cs-Ce-cycloalkyl ,
or

25 R%and R®or R*and R®together denote a saturated or unsaturated C3-Cy-alkyl
bridge which may contain 1 to 2 heteroatoms,




have the neaning indicated, and Rl denotes hydrogen, 20 R2 denotes a group
selected fromanong a CHO OH, and CH3 mroup, R3, R4 which may be identical
or different denote a group selected fromanong hydrogen, optionally
substituted G -C6-al kyl, C2-C5-al kenyl, C2-C6-al kynyl, Ca-Cr cycl oal kyl,

or 25 Sand R4 together denote a C2-C5-al kyl bridge , R5 denotes a group

sel ected from anong optionally substituted C -Clo-al kyl, C2-d o-al kenyl,
C2- G o-al leynyl , Ca- C6-cycl oal kyl and Ca-C6-cycl oal kenyl, or Wand R5 or R4
and R5 t &%ﬂe%@ﬁh@@al gihstifded argdrorihetanoands ed C3- C4- al kyl 30 bridge

whi ch may contain Ito 2 heteroatons, and R7 denotes hydrogen, 4
optionally in the formof the tautoners, the racemates, the enantioners,

the di aR'edermies hydogehher -GOXCEE, tdIRYIeahd and optional Iy the
phar macol ogically acceptable acid addition salts thereof. s Particularly
preferred conpounds of formula (1) are those wherein R -R5, R7, R8 and X

have the ant L) a oup_ o eral formula RO
10 V\hgreixnm : ng%%lgteéeés:@&ﬁg?,e ﬂgggwﬂegﬁggﬁét%%@g&a&g&%p sel ected from
anong optionally substituted Cl-C6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl,
-CONH- G (g o-al kyl ene, -0-aryl, -0-heteroaryl, -0-cycloalkyl,

- 0- het er 6tycl BRFRY Casg Sﬂd,epﬁétj@'ﬂfbé@wf)e apethesidenpteshydiegen ocagroup kyl  or

2 B St okl AT ik o SR R D\ Ly 5 20
- COW - COarBy-alkymd)ahd phdashRS, CONRSOCI - Cl o al kyl @ and CONRSCD2, Q

denot ﬁs hydr ogen, -NHCOR8, or a group selected fromanong an optionally
_ substl_ tuted -NHaryl, -NHheteroaryl, aryl, heteroaryl, C3-C8-cycloal kyl -

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,

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

R'  denotes hydrogen,
220 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-Cs-aikyl, C2-Ce-alkenyt, C>-Ce-alkynyl, C3-C7-
cycloalkyl, or ,
25 - R%and R* together denote a C,-Cs-alkyi bridge ,

R® denotes a group selected from among optionally substituted C4-C1o-alkyl,

C2-Co-alkenyl, C-Cg-alkynyl, C3-Ce-cycloalkyl and Cs-Ce-cycloalkenyt, or

R®and R®or R*and R®together denote a saturated or unsaturated Ca-Cy-alkyl
30  bridge which méy contain 1 to 2 heteroatoms, and

R’ denotes hydrogen,




and-het erocycl oal kyl group, 25 @ denotes hydrogen or a group selected from
.anmong an optionally substituted aryl, heteroaryl; C3-C8-heterocycloal kyl,
Cs- C6-cycl oal kyl - and Cl1-C4-al kyl - C3-C8- cycl oal kyl group, 5 R10 which may
be identical or different denotes a group selected fromanong optionally
substituted Cl-C6-al kyl , C2-C5-al kenyl and C2-C6-al kynyl, -O Cl-C6-al kyl,
O C2- C6- al kenyl, -0-C2-Ce-al kynyl, C3-C6-heterocycl oal kyl and

C3- C6-cycl oal kyl, or a group selected fromanong hydrogen, -CONH2, - COORS,
-OCON(R8) 2, 5 -N(R8)2, -NHCOR3, -NHCON(R8)2, -NO2 and hal ogen, or adjacent

R Rion 1 PP %Sk B i s thedBcemetie s easmiomersy e 10 m
denot es ' @iasteronzerBEhddtBThBGUrRE IREERR 4Hd Sﬂt‘t%ﬂ?gﬁ% bggﬁﬁgﬁﬁéélclg otes

hydr ogen or a %r oup sel ected from anong opti o phenyl ,
pyri dyl , 856eREDIRBCId additiarysalla thepsefi dazi nyl, - C1- Ca- al kyl - phenyl ,

-Cl- C3- al kyl - pyridyl, -Cl-C3-alkyl-pyrazinyl, -Cl-C3-alkyl-pyrimdinyl and
- Cl- C3-al kyl - pyridazinyl, R13 denotes Cl-C6-alkyl, 20 optionally in the

- form of trstieWadypwferred compasmdstafformula (Bramethosewkerdihe  di ast er eoner s

and the ﬁ?‘%ﬁr@ﬁﬂ%ﬁ{dﬁgﬁ“@ﬁ?ﬁeo één?rqg%r%c}fcetatgg, g@gr macol ogi cal | y. accept abl e

aci d addi
R® denotes a group of general formula

(R™)

n

9
0 R
~wherein
n denotes 1, 2, 3 or 4,

15 R%denotes a group selected from among optionafly substituted C4-Cg-alkyl,
'C2-Ce-alkenyl, Co-Ce-alkynyl, -<CONH-C; -Cio-alkylene, -O-aryl, -O-heteroaryl,
-O-cycloalkyl, -O-heterocycloalkyi, aryl, heteroaryl, cycloalkyl and heterocycloalky!
or a group selected from among -0-C4-Cs-alkyl-Q", -CONRE-C;-Cyo-alkyl-Q",
-CONR®-C>-Cro-alkenyl-Q", -CONR®-Q?, halogen, OH, -SO.R®, -SON(R%),,

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

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

25
Q* denotes hydrogen or a group selected from among an optionally substituted
aryl, heteroaryl, C3-Cg-heterocycloalkyl, Cs-Cs-cycloalkyl- and C1-Cy-alkyl-C3-Cg-
cycloalkyl group, | ' " |




25 PRarticularly preferred are conpounds of formula (1) wherein R3-R6, R8
and X have the nmeaning indicated, and RL denotes hydrogen, R2 denotes CH3,
and’ R7 denotes hydrogen, 6 optionally in the formof the tautomers, the

. racemates, the enantioners, the diastereoners and the m xtures thereof,
and optionally the pharmacol ogically acceptable acid addition salts
thereof. s The invention further relates to conpounds of formula (1),
wherein ﬁg@nd R1-R7 have the neanings indicated, for use as pharnmaceuti cal
conposi t ifdns. WHCh Y ke idanticaber diffatant depoiasi mgraup selected\feam aorwong e

For use opionaly Subsiedtet o KORIR 0 C CERSi Bt Ererol PEC el
~activi ty.-Or6gUeralleartyl 010-@,Ce-alkiAYICE Cy-HidterdeyeloalkyPafi@ MAURey@balk@r mul a

(1), wherein X and, R -R7 have the npeaning indi cated,sfor r%arl ng a
phar mace & i HPUPSiRsded from aarong drogem-RONHanGOOR) rFQEEMNRS ), of cancer,

i nf ecti on 8 f_bﬂm r s\aut g | seases. The invention al so
rel at gs t@(g )?r’et od gfe' Iqu-gglt?,\l&% )5hdﬁgr{gﬂgi\?g¢§q$hg cancer, infections,

i nfl ammataory and aut oi nmune di seases, characterised in that a patient is ,
given an effective anR_unt' Z;ifwa compound of formula (1), wherein X and R -R7
zo have QAHAGERLAMONRS Rnand &t edogether denatam brirge efgendral iosmuls

- pharmaceutical preparatigns, containing as active .substance one or nore
conpounds gg*3gener al L%ml a (1), wherein X and R -R7 have the neani ngs
i ndi cated, ‘or the physyologi gal |y agceptable salts ithereof, 25 optionally
conbi ned wi &h convent i pnd—BCi pi eneisNand/ Qs carrief$xThe invention also

rel ates tig a g &$s TOK preparing a‘*‘c &und of generdgl formula (1), 7
RL RZ N N.J | D Y ;

1

(C,-C,-Alky-Q"),_

=<

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

'R"™  denotes hydrogen or C4-C-alkyl, and

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

R™  denotes C4-Cs-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 () wherein
R®-R®% R® and X have the meaning indicated, and
R' denotes hydrogen,
'R? denotes CH3, and
R’ denotes hydrogen,




RR NNRAR R6 Rs (l) wherein WR and X are as hereinbefore defineld, S
characterised in that a conpound of general formula (1) Z R N IN R4
LNNR3 Rs (Il) wherein R -R5 and X are as herei nbefore defined and L
is a leaving group, is reacted with an optionally substituted compound of
general formula (I111) 10 HN\WR7 Rs (Il11) wherein R6 and Rare as
her ei nbefore defined. 15 The invention also rel at es)to a conpound of

R INNLN~Ra. CIl NNRa- RS (II
for m“ a (lo}o}mneﬁly in thggorm of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.

5 The invention further relates to compounds of formula (1), wherein X and R'.R’
have the meanings indicated, for use as pharmaceutical compositions.

Of particular importance according to the invention are compounds of formula (1),
wherein X and R'.R” have the méaning indicated, for use as pharmaceutical
10 - compositions with an antiproliferative activity. '

The invention also relates to the use of a compound of formula (1), wherein X and
‘R'R” have the meaning indicated, for preparing a pharmaceutical composition for
~ .the treatment and/or prevention of cancer, infections, inﬂarhmatory and
‘15 autoimmune diseases.

- The invention also relates td a method of treating and/or preventing cancer,
infections, inflammatory and autoimmune diseases, characterised in that a patient
~is given an effective amount of a compound of formula (1), wherein X and R'.R’
.20 -have the meanings indicated. '

The invention also relates to pharmaceutical preparations, containing as active
substance one or more compounds ‘of general formula (I), wherein X and R'-R’
_ have the meanings indicated, or the physiologically acceptable salts thereof,
- 25 - optionally combined with conventional excipients and/or carriers.

The invention also relates to a process for preparing a compound of general
~ formula N,




wherein R -R5 and X are as hereinbefore defined. Conpounds of fornmula (I11)
are inportant internediate products forF preparing the conpounds of formula
(1) "according - to the 5 invention. The invention also relates to a process
for preparing a conpound of general formula (I), RLR2 N il R~1 NNRa
RS RS 10 (I) wherein R6 denotes a group of general formula, (RRo R9 15
RO denotes an optionally substituted group - CONH G - C10-al kyl ene or a group
sel ected from anmong - CONR8- C1- G o-al kyl - Q , - CONR8- Cr Clo- al kenyl -Q,

- CONRB- @ and -COOR8, and 20 R -R5, R7,RRI10 Rzn and X are as her ei nbef ore

defined, 9 characterised in that a coppound of general formula (IA) R R2
NNO R-I NNNWR5 (R7o)n / L& j

Rl s

- wherein .
-R'-R” and X are as hereinbefore defined,
5  characterised in that a compound of general formuta (ll)
R' R

|

N\N

A ALK

L N N R3
ls
R
(11)

~wherein
R'-R® and X are as hereinbefore defined and L is a leaving group,

.is reacted with an optionally substituted compound of general formula (IH)
10 |

(H1)

wherein

R® and R? are as hereinbefore defined.
15

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




s R to R5, R and Rt are as hereinbefore defined, and L denotes a |eaving
group, is reacted with a primary or secsendary anmne to formthe :
-coriresponding amde or is reacted with an alcohol to formthe
correspondi ng ester. 10 The term al kyl groups, including alkyl 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: nmethyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl and decyl. Unlegd otRérw se 15 stated, the

abovenentioned terns propyl, butyl, gdentyll, hexyl, heptyl, octyl, nonyl

and decyl include all the possible,l ns. For exanple, the term
propyl includes the two isoneric ‘groups n-gropyl and iso-propyl, the term
butyl includes n-butyl, iso-butyld s bu and tert-butyl., the term
pentyl includes iso-pentyl, nédpenti”, eNc.- In the abovenentioned al kyl
groups one or nore hydrogen atonms may optienally be replaced by other
groups. For exanple these al kyl groups be substituted by the hal ogen

atons fluorine, chlorine, bronmine or (lipdi ne. The substituents fluorine and
chlorinegahgfﬁ{eferred. The substituent chlorine is particularly
- preferred. the hydrogen atons of the alkyl group may optionally also be

25 repl aq®dR® 8haiX ard &s hbreifd QFHERNC »
ot herwi se stated, one %pém%téfo%dr ogeﬁ%ﬁﬁ@@a@%ﬁ%@%gﬁ? ?kkg‘erﬁ‘?%rﬁqrgced
for examphiermodiate ppdustsiforpragaring thet campeshdy cifpreeladbitastofdingtating CN,
OCOCH§, qﬁMﬁﬂk@referably phenyl, heteroaryl, preferably thienyl,

thi azol ylI', Tmdazolyl, pyridyl, pyrimdyl or pyrazinyl, saturated or

unsat urated heterocycl oal kyl, preferably pyrazolyl, pyrrolidinyl,

pi peridinyl, piperazinyl or tetrahydro-oxazinyl, an am ne group, preferably
s met hyl dMerdBvenfiaiyaisareiates torrpracess fer prepasng ecconypaurichef geredrat at ed or
unsaturam@qnhéﬁgclic ring systens, preferably behzi m dazolyl and

cycl oal kyl', “préeferably cycl ohexyl or cyclopropyl. The term al kyl bridge,
unl ess ot herw se stated, denotes branched and unbranched 1o al kyl groups
Wth 2 to 5 carbon atons, for exanple Propy;ene, i sopropyl ene, n-

roR
N=~ I N
7 ' 3
R X R
N N
_ |6 Is R
. R R
10 ' ' (1)
_wherein
R denotes a group of general formula,
(Rm)n

‘R® denotes an optionally substituted group -CONH-C4-C1g-alkylene or
- a group selected from among -CONR®-C4-C1o-aliyl-Q", -CONR®-Co-C1o-alkenyl-Q',
-CONR®-Q? and -COOR®, and
20 R'-R® R, R n and X are as hereinbefore defined,




butyl ene, iso-butyl, sec. butyl and tert.-butyl etc. bridges. Propylene and

butylene bridges are particularly preferred. In the al kyl bridges
meritioned | to 2 Catons nmy optionally be replaced by one or nore

het er oat ons sel ected from anbng oxygen, nitrogen or sul phur. 15 The term
al kenyl groups (including those which are a part of other groups) denotes
branched and unbranched al kyl ene groups with 2 to 10 carbon atons,
preferably 2 6 carbon atonms, nost preferably 2 - 3 carbon atons, provided

- that t heychsgelersed irethat acamplotngd ef genatal fexmotd @A) | ncl ude: et henyl ,
propenyl, butenyl, pentenyl 20 etc. Unless otherw se stated, the

abovenenti oned terns propenyl, butenyl, etc also include all the possible

isoneric fornms. For exanple, the term ut¥¢ene i ncl udes n-but enyl,

1- net hyl propenyl, 2-nethyl propenyl, 1. -dgnethylethenyl, 1. 2-

di mret hyl et henyl etc. In the abovenengi (&enyl groups, unless otherw se

stated, one or nore 2s hydrogen ﬁmpgﬁ\ optR’onal | y be repl aced by ot her

groups. For exanple, these alkyl §roups Hayrbe substituted by the hal ogen

atons fluorine, chlorine, bromne r i odRhe. The substituents fluorine and

chlorine are preferred. The subst t o.Chlorine is particularly
preferred. Al the hydrogen atons t e dal kenyl group nmay optionally also
be replaced. 30 The term al kynyl s (including those which are a part

of other groups) denotes branched and unipnched al kynyl groups with 2 to
10 carbon ,atops, provided that 11 they have at | east one triple bond, for
exanpl e dMEFRM . propargyl, butynyl, pentynyl, hexynyl etc., preferably

et hynyl g tBrFf’SPW)éllnd 10 é&?%&gﬁé}éﬁﬁ&lﬁg&%ﬁa: %e@lyl groups, unless otherw se

stated, one or ‘nore s hy |1y be replaced by ot her

groups. [Eoderotasmlleavihheseup,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 is particularly

E;e‘; g|rolr Séﬁelﬁé{%d #in Y BHRRED ot S8EEN Ry HAGn8 't YO o QaPedndirt hiragishy ¥ @l so
is reacted with an alcoho! to form the corresponding ester.
.10
~The term alkyl groups, including alkyl groups which are a part of other groups,
~denotes branched and unbranched alkyl groups with 1 to 10 carbon atoms,
~preferably. 1 — 6, most preferably 1-4 carbon atoms, such as, for example: méthyl,
-ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and decyl. Unless otherwise
15 stated, the abovementioned terms propyi, butyl, pentyl, hexyl, heptyl, octyl, nonyl
--and decyl include all the possible isomeric forms. For example, the term propyl
includes the two isomeric groups n-propyl and iso-propyl, the term butyl includes
n-butyl, iso-butyl, sec. butyf and tert.-butyl, the term penty! includes iso-pentyi,
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, chiorine, bromine or iodine. The substituents
fluorine and chlorine are preferred. The substituent chlorine is paﬁicularly
preferred. All the hydrogen atoms of the alkyl group may optionally élso be
25 replaced.
Simitarly, in the abovementioned alkyl groups, unless otherwise stated, oné or
_more hydrogen atoms may optionally be replaced for example by an optionally




The term aryl denotes an aromatic ring systemwith 6 to 14 carbon atons,
preferably 6 or 10 carbon atons, prefenably phenyl, which, unless otherw se
stated, may carry one or nore of the follow ng substituents, for exanple:
OH, NO2, OCN, -OCHF2, -OCF3, -NH2, hal ogen, for exanple fluorine, chlorine,
brom ne or 15 iodine, preferably fluorine or chlorine, G -(o-alkyl,
preferably G -C5-al kyl, preferably Cl-C3-al kyl, nost preferably nethyl or
ethyl, -O Ca-C3-al kyl, preferably -0O-nmethyl or -0-ethyl, - N nethyl
- t et r ahy @uUbstiied argup sebexiad frapoan@ingd2Na GO CHapasd, grafsrgbly @heayR CH3,
- COO- ( - . .l - Clo-al k) whil.e this al kyl may
opt i onaﬂ@%&gb&rwwgbw E’?@@%@E‘_ "E‘tﬂngﬁ’é’l H’W@’Lt‘yf 'm'gYiéﬁ PYER30Y:,
H- C3- C6- aptiratddy urﬁéﬂ@t@@hét@@&ydﬁmk*wpl%@%bl)ﬁ wr?%lgk‘ﬁ%'ﬁﬁﬁiﬁ j opentyl,

, preter

optional |y substituted - CONH het €rocycl oal kyl 'y pi pefidinyl,
pyrr ol i difiRaridinylppiperazinyhgr tetahydserakagingly astamimesgroupQiieférablyr oar yi |

pr ef erabl ' I Ltuted - CONH pyridyl, optionglly substituted
P arfrBEriRe bdnibe, Hhfhyaaut of Kelesrrvisiine prauialted or

- CONMeC, yGdaturated, bivydlicei hérfis AbreVdrabRAbEHAN |
substituted preferg{ﬁy -n%\lyl\s/ea-lz-aibyrirgyl, %m%byg?ﬁﬁg?g%tg%roup of
formul a Prefersbhngyclohexyl oxgyglo | es of 5-1 0-nenbered nono- or bicyclic

heteroaryl rings wherein up to three C-atons may be replaced by one or
nore heteroatons sel ected fromanong oxygen, nitrogen or sul phur include

furan, -t Mhedbemelkybbridgé cunlpss oteirisel sthidaz defAotestbrbAcid and ShbafrRhed
pyri di ne, "&"n” dazi ne, pyrim di neiqﬂeyram ne, triazine, oxazole, 1soxazole,

- thi a28l e2kvhomuPEMIb240 S iben aIuNe, forrkampleapopyiene isopbomdenaitri-oned i o
pretor anpyBRerEis BB bufh Shd R o Sllade BBanERE Sl idPae ol o5
may ‘f or brdges are particulatiygpreferred. ¢n tife AIRP Brilde@WhasaticGndb1 itd Rectgtonfad,  NO2,
G- G o- aMEM Pl baiFplacedEn el mors hefasbalenys srlededdraiamonts;
prefer abbyyg@{' I?l‘i‘tkoéﬁn st E'Mbhur'.O g -C3-al kyl, preferably
15
‘The term alkenyl groups (including those which are a part of other groups) denotes
‘branched and unbranched alkylene groups with 2 to 10 carbon atoms, preferably 2
-- 6 carbon atoms, most preferably 2 - 3 carbon atoms, provided that they have at
“least one double bond. Examples include: ethenyl, propenyl, butenyl, pentenyl
20 etc. Unless otherwise stated, the abovementioned terms propenyl, butenyi, etc
also include all the possible isomeric forms. For example, the term butylene
- - includes n-butenyl, 1-methylpropenyl, 2-methylpropenyl, 1'.1-dirhethylethenyl, 1.2-
dimethylethenyl 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 alkeny! group may
- optionally also be replaced.
30 _
The term alkynyl groups (including those which are a part of other groups) denotes
. '-_branched and unbranched alkyny!. groups with 2 to 10 carbon atoms, provided that




I's O-nmethyl or -0-ethyl, -nmethyl-Ntetrahydro-oxazinyl, -COOH,

-CO0=C, -4-al kyl, preferably -COO C(CH3)3 or-COOCH3, -CONH2, optionally
substituted phenyl, optionally substituted heteroaryl, preferably
optionally substituted pyridyl or pyrazinyl, -CONH G -Clo-al kyl, while
this alkyl may itself optionally be substituted, optionally substituted
- CONH C3- C6- cycl oal kyl, preferably optionally substituted 20

CONH- cycl opentyl, optionally substituted - CONH heteroaryl, preferably

opt i-onal |they habe @t lezst dne GiPIe-myrd, for exapable @MY, fropaigyi, CONH-aryl ,
pr ef er abl optionally substjtuted - CO\IaI?I-m?)hSrﬂ W%&Nﬁg&lﬂ)@ﬁhgrll kyl, while
this al kﬁef}@'- h?’@’é'ykletﬁptﬂr% bly efeyrstgs prayigli, preferably

- CONMeCH2- pyri dyl, benzim dazole or a group of formula 13 0 SAN ('0 X9
The term cycl oal kyl groups denotes, for exanple, saturated or unsaturated

cyc: ogl MW the gbpﬁe!rientior?ecf aﬂwrwli Qmup?t umlassfauﬁ?rwr@rﬁh :aﬁadJ,YQr:l@Ef m@ayéi

CycCl onu C open .. C entenyl, CycClonhexyl, CycClonhexenyl,
czcl oReptdr Q)qerb§ﬁqna£mayf'qpt@néﬁyé8§tsﬁpla§§@ Ibélrﬂ{yb%ryglfpu%clf@'&mleoihése

cycl ohex hih | kvl

bt onal 1y dRoNS ey beutsiuted SR RAbORTRIGHS BN ST Brdeny e
annel | at éi iedina. Tes sebslituents fluodne=0id cliodine arepreferyat: T Qibdtitudéed via a

“double b . The term heterocyclo /1 oups, , unl ess ot herw se descri bed
' the adHiorne S rertcliali efeed Al 1 nilloobihatares ebhecalimaeoimmay
unsaturatdyﬁohgnyeéjggy@,@ﬁ,;ad@a[ch may contain nitrogen, oxygen or sul phur as
heteroatons, for exanple is tetrahydrofuran, tetrahydrofuranon,

y- butlYr ol act one, a-pyran, y-pyran, dioxolane, tetrahydropyran, dioxane,
di hydr ot ki thiolan, di.thiaolan, roline rrolidine, pyrazoline,

~pyrazol i gtr%ggﬁﬂer.ﬁrﬁa Otgran iaﬁ?'aagﬁr'nﬂi%{?m @’t‘tﬂaﬁztﬂ @_,Yca'gaoaétpmsne, :

pyri dazi ipeefepatly 61 6H 10°carBBh 3ROMS, pifERbAZHhy, WhieR fiflesd Bllchtlsa®,

nor phol i ne, thi onorphol i ne, diazepan, oXazi ng, tet ralllly%ro- oxazli nyl,

i’ sot hi azStatedonaysanmyyane,on mareef therfellewingl substituantd, yor, examplet O, NO,,

g:ofﬁ(r)'ng: Rﬁ,g&ﬁ%?@%éd@ﬁz, HafS G gia%&é'mu%lrihe,v%“lgﬁné,%eropn?r%ee pocyele may
15 -iodine, preferably fluorine or chlorine, C4-C1o-alkyl, preferably C1-Cs-alkyl,
preferably C4-Cs-alkyl, most preferably methy! or ethyl, -O-C4-Ca-alkyl, preferably
-0O-methyl or —O-ethyl, - N-methyi -tetrahydro-oxazinyl, -COOH, -CO0-C4-Cy-alkyl,
--preferably -COOCH,CHs, -COO-C(CHjs)s or -COOCH3, -CONH,, _
-~CONH-C-C1o-alkyl, while this alkyl may optionally be further substituted,
20 -optionally substituted -CONH-C3-Ce-cycloalkyl, preferably optionally substituted
- CONH-cyclopentyl, optionally substituted -CONH-heterocycloalkyl, preferably
- piperidinyl, pyrrolidinyl or piperazinyl, opticnally substituted ~CONH-heteroaryl,
preferably optionally substituted -CONH-pyridyl, optionally substituted -CONH-
| aryl, preferably optionally substituted ~CONH-phenyl, -CONMeC4-Cs-alkyl, while
- 25 . this alkyl may optionally be further substituted, preferably -CONMeCH.-pyridyl,
benzimidazole or ' - |
a group of formula




General ly, the term hal ogen denotes fluorine, chlorine, bromne or iodine.
2s The leaving group L denotes either ijglentical or different |eaving groups
such as for exanple chlorine, brom ne, iodine, mnethanesul phonyl,
trifluoronethanesul phonyl or p-toluenesul phonyl, preferably chlorine. The
conpounds according to the invention may be present in the formof the 30

i ndi vidual optical i.soners, m xtures of the individual enantioners,

di astereoners or 14 racemates, in the formof the tautomers and also in
the formof the free bases or the cor(esponding acid addition salts with
phar macol ogi cal | y acceptabl e acids - syich as for exanple acid addition
salts with hydrohalic acids, for exa hydrochl oric or hydrobrom c acid,
or organic acids, such as for exampl® oxd|ic, 5 fumaric, diglycolic or

met hanesul phoni ¢ acid. The substituent RY¥ nay denote a group selected from
anong hydrogen, NH2, XH, ©preferably ~\al ogen, preferably fluorine or
chlorine and a G -C3-al kyl group optionaldy substituted by one or nore,
preferably one, two or three hal oger, atons, to preferably fluorine or
chlorine, preferably nethyl or ethyf Mdst preferably, the substituent Rl
©i's hydrogen . The substituent R2 nmay denote a group selected from anong
hydrogen, CHO  XH, preferably OH -X-C -C2-al kyl, preferably -O CH3 or
-O-CH2CH3, and an is optionally substituted C -C3-al kyl group, while the

al kyl group preferably consists of | to 2 carbon atons, particularly
preferably a carbon atom and nay optionally be substituted, preferably by

hal f bI fI t | t | th
- cobetst uEnBRee R BRpitred mor s bicyale Rei@tind RooSberein ytobe
dent
opt 1 onal Ly CS haidrs flly IR0 FediBted 6 bﬁé?ﬁe e HSHRIG SElied O ARG,
Ca- f04 aLlangenrm‘drogﬁmolestdphyr imeludel furast, Itlybplwneq]rcpsymgﬁ maﬁ@leulhﬂdézole 3
rerera or rerera e en or ropen
'Br ef er abfP i iéf é%tﬁml%ﬁj@&m%lW%FmepPHfr\épﬁlﬁp PYEIZRP %/‘aé'ﬂepp%?ﬁﬂlﬁﬂ p aPyI Y
prefer abisoxaﬁot@pmﬁ&mé | thiaefithshé hHa %Qaﬁ@%fg%l @hﬁfeﬁl’:ﬂ%ﬂ\? Ogﬁﬁgf‘\dﬁ @e%a' kyl

preferably cyclopropyl and cycl obut eteroc aryl ,
- X- hae er bateydcycles mayoptiprally als;a bermrmﬂatgcbd)mial&benzenw?ﬂng,rprbferably

- NR8- het gL QY dazold KL 688 oherwiithtateN Theas heleds fcllgsa Inl%y for example
- carry one or more of the following substituents: OH, NO,, CN, -OCHFs, -OCFs,
~NHa, halogen, preferably fluorine or chlorine, C4-Cg-alkyl, preferably Ci-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, -CO0-C4-Cy-alkyl,-
--preferably -COO-C(CHz)s or -COOCH;, -CONHp, optionally substituted phenyl,
-optionally substituted heteroaryl, preferably optionally substituted pyridyl or
pyrazinyl, -CONH-C4-Cso-alkyl,- while this alkyl may itself optionally be substituted,
optionally substituted -CONH-C3-Ce-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, -CONMeC4-Cs-alkyl, while this alkyl may
itself optionally be substltuted preferably -—CONMeCHz-pyndyl benzimidazole or a
group of formula




a group sel ected from anong hydrogen, hal ogen, COXR38, CON(R8)2, COWand 30
XR8, preferably hydrogen, or the groupg; R3 and R4 may together denote a 2-
to 5-menbered al kyl bridge, preferably an ethyl ene, propylene or butyl ene
bridge , while the propylene or 15 butylene bridge may contain 1 to 2

het er oat ons,. preferably oxygen , nitrogen or sul phur, nost preferably an
ethylene bridge . Most preferably, the substituent R3 denotes nethyl or
ethyl. The substituent R4 nost preferably denotes hydrogen or nethyl.
Particularly preferred are conpounds @ wherein R3 and R4 represent mnethyl
Al'l the groups nentioned in the definifjion of R3 and R4 nmay optionally be
substituted. The group R5 may contain drogen or a group selected from
anong optionally o0 substituted Cl-€1-ajkyl, for exanple Cl-C6-al kyl -aryl
or Cl-C6-al kyl -heteroaryl, preferabl -C6-al kyl, nost preferably

Cl- C5-al kyl, particularly preferabl y/pro ¢g4 butyl, pentyl, hexyl,

- CH2- cycl ohexyl, (CH2) 1. 2cycl opropyl}, or (CH2) 4- OCOCH3, C2-C1-al kenyl,
preferably propenyl, butenyl, penteny or hexenyl, preferably propenyl or
hexenyl, C2-Cl-al kynyl, preferably propynyl, butynyl or pentynyl, is
preferably propynyl, aryl, preferably phenyl, heteroaryl, _

- C3- C6- c?’};edmyycloaibybgmuapsldpno;esl, tpresqayiple csatucdted W unszturatednt yl  or

cvel opentUsiBRRY SrBupR WS BaliL cteg e eeTodlerdy laRions) ey denot e a
sl Yo s, cpaseg SRR e

het er oat ons, aBre erably oxygen, o] br oups
nment i oneBraferabhecygianrapyi, shiclopemyl omgyctohexyh avhije bacls obthd t ut ed. The

bstit ' || tituted |, _or heteroaryl,
e T T T AT e
‘denot es sulpstimts gerefarabW=ONor iy bR arfidistdd tof #BefYedAngf the groups R9

and R10 described hereinafter, while the phenyl ring may~ carry one of the
groups R9, preferably in the para position, and one, two, three or four,

preferably one or two, of the gi_roups_ R10, preferably in the ortho or neta
posi 19 on.=0" denotes an oxygen atomlinked 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, a-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 fiuorine, chlorine, bromine or iodine.

25 The leaving group L denotes either identical or different Ieavi'ng groups such as for
example chlorine, bromine, iodine, methanesulphonyl, triflucromethanesulphonyt
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




30 The substituent R nmay denote hydrogen or -CO X-Cr-C4-alkyl, preferably
hydrogen. 16 X denotes, in each case ifndependently of one another, 0 or S
preferably 0. The groups R8 nentioned in the definitions of the
substituents R3 and R4 5 represent, independently of one another in each
case, hydrogen or a group selected fromanong optionally substituted

C -C4-al kyl, C2-C4-al kenyl, C2-C4- al kynyl and phenyl, preferably hydrogen
or C -C2-alkyl. The substituent RO may represent a group selected from
anong opféesereaties, inothedben iof theetu@meEes ahd ylso inteé EsraPbithe fréd bakky br

oo ar W GPenanding feig dndioR Sauismith @%ngﬁéé‘.‘é%mé@tammw e
pref er abech @9%1’ &arﬁﬁe@d&y hadifion <8n8 {h h ﬁéif't{é‘t% r@ %%‘ﬁf’& aryl, most

preferably henyl, -0-heteroaryl, cyc :
O C3- C6- By@n laeig qr hyslsobromic. ecndbbyoﬂgarycbondspsudh as ﬁbfratammgmbﬁal kyl, 15

aryl, _pr Ce- G O- referably phenyl, heteroaryl,

cycl o&l k@']'ﬁén%r(ﬁglg?%ﬁ?f%H@@eﬁweheglwl d. nost preferably cyclopropyl, and

het erocycl oal kyl , or a group selected fromanong -0-C -C6-al kyl -Q ,
qﬂ_Clo aIkI ,  CONR6-Cj -Cio-al kenyl -Q , -CONR6- @2, hal ogen, for

' exarrpl e h@@ubﬁﬁueahRomayedendjeargmapcseiecidﬁ frem ﬁlri.ong Igen, JANCES) 2,

. B heabl O Pl reterably ?ﬁsﬁ*a%%@%& 0] S gz, e e
| .fol | owi n@ptitrizl Co%%ub&ﬂ‘dltécfb Gh@'oé\Hfd{b tﬁypﬁgytwo%'{l\ﬁgg Pg%ggh Ong]srmst

preferably - 14-C - C2 kyI may | se 'y be
* subsit t uP@ferably Ruerinepen dhering mlﬁwabmmwoybthyzwwtqirefabbby thg i onal |y

subst i tuél%ét:%*{{“ '8?’8@ ryI preferably thienyl, thiazolyl, imdazolyl,

pyridyl, pyri saturated or unsaturated heterocycloalkyl,
preferably pyrazolyl pyrrolldlnyl pi peridnyl, piperazinyl or
tetrahydro-oxazinyl , an am ne group, preferably met hyl anmi ne, benzyl am ne,
pheny! anf @ sebstftueat Barfvaaadﬁn@te a gfaupeselected fuors amorgy kytrbgepcCHO,r i ng

Syl onexl PREF RO SRR e B SR or K0 e BREE. S Ener abi y
- CONH- pywptidyially substltuted C1-Ca-alkyl group, while the alkyl group 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 C;-Cyo-alkyl, preferably C4-Ce-
alkyl, preferably C4-Cy-alkyl, most preferably methyl, ethyl or propyl, particularly
“preferably methyl or ethyl, C,-Cio-alkenyl, preferably ethenyl or propenyl,
~preferably ethenyl, Cx-Cqo-alkynyl, preferably ethynyl or propynyl, aryl, preferably
25 optioglally substituted phenyl, heteroaryl, Cs-Cg-cycloalkyl, preferably cyclopropyl
' and cyclobutyl, Cs-Cs-heterocycloalkyl, -X-aryl, -X-heteroaryl, -X~cycloalkyl, -X- |
‘heterocycioalkyl, -NR®-aryl, -NRB—heteroaryl, -NR%-cycloalkyl and
~NR®-heterocycloalkyl, or
- a group selected from among hydrogen, halogen COXR8 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




CONH- C3- Clo-cycl oal kyl , preferably -CONHcycl opropyl -CONH cycl obutyl or 17
- CONH- cycl opentyl, nost preferably - COWt cycl opropyl; -CONH C3-Cl-
het er ocycl oal kyl , -CONH C6- C10-aryl, preferably -CONH phenyl, COO Cl-C3-
al-kyl, nmost preferably COOCH3, COOH, hal ogen, preferably F or chlorine, OH
or a group of formula O SN /40 X9 Al the groups nmentioned in the
definition of RO may optionally be substituted, preferably by one or nore
of the groups selected fromanong OH OCH3, C, F, CH3, COCH CONHCH2Ph

~and CO\IH(DHZyIplye bddgg | mayeontsin The zhemmatumt pFélf@raW ogsb?érd enitiogah opr
rom anong

di fferent each cas na e group sel ecte
opt i onal |~°'5'z’ ’s'PPﬁRfsgefeggf@ éth@? b’[ﬁ%ﬁ erably C, -C3-alkyl,
C2- C6- al heeutlprefer ) rtﬁalsﬂb%nfé%tﬂ’*% bl y
C2- C3- al kynyp Cﬁ kyl, prefer ailto y- 0- ﬁo%ﬂﬁ)ll lﬁ@ku%@ﬁg&@ﬁal kenyl ,
- 15 -0- sztaﬂfequbly denoteehwiregmychmmylyPamndlaﬂ?f@ferwd aral dorhpoundsa
group_sel ct ed a‘ro anon CONHz2, -COORS, -OCON(R3)2, -N(Re) 2,
- NHCC)5-26 w W% ﬁﬁgnﬁ%ﬂgen for exanple fluorine, chlorine,
- bronine gy the%m mBAABIREGH the o SemifaPst R° AT R Thdy SpRBhafly By ogen.

met hyl , met hox fluorine or orine, noSt pre¥ abl'y “hydr ogen or
nmet hoxy sphslituted. ar | y preferably met hoxy. Adjacent groups R9 and R10 may
t oget her denote a bridge of general formula ORLI3 NNRL2 AN'Z O (G
C3 Alkyl-Q )m 18 5Wherel n

- The group R” may contain hydrogen or a group selected from among optionally

10 substituted C4-C1o-alkyl, for example C4-Cs-alkyl-aryi or C4-Ce-alkyl-heteroaryl,
preferably C4-Ce-alkyl, most preferably C4-Cs-alkyl, particularly preferably propyl,
‘butyl, pentyl, hexyl, -CHz-cyclohexyl, (CHzx).2cyclopropyl or (CH2)4-OCOCH3,
C2-C1o-alkenyl, preferably propenyl, butenyl, pentenyi or hexenyl, preferably -
propenyl or hexenyl, C2-Cqo-alkynyl, preferably pi'opynyi, butynyl or pentynyl,
15 preferably propynyl, aryl, preferably phenyl, heteroaryl, -Cs-Cs-cycloalkyl, |
“preferably cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl and -Cs-Ce-
‘cycloalkenyl, preferably cyclohexenyl or cyclopentenyl, or the substituents
R’and R or R*and R® together denote a saturated or unsaturated Cs-Cy-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 pheny! 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 mefa position.
30
" The substituent R” may denote hydrogen or -CO-X-C4-Cy-alkyl, preferably .
hydrogen.




Y denotes 0, S or NRLt, preferably NR', mdenotes 0, 1 or 2, preferably 1
, 5 R11 denotes hydrogen or Cl-C2-al kyl,, preferably hydrogen or nethyl,

nost preferably hydrogen, R12 denotes %ydrogen or a group selected from
anong optionally substituted phenyl, pyridyl, pyrazinyl, pyrimdinyl,
pyridazinyl, -Cl-C3-al kyl -phenyl, -C1-C3-alkyl- 10 pyridyl,

- Cl- C3-al kyl - pyrazi nyl, -Cl-C3-al kyl -pyrimdinyl and

- Cl- C3-al kyl -pyridazinyl, preferably phenyl, pyridyl and pyrazinyl, and R13
denotes Cl1- C6- aIkyI, preferably methyl or ethyl. The conpounds according to
the inve |on%ﬁ? Bre red by synthesis methods 1s A and B descri bed
her ei naf t Péesc- H seuBfegerdenjyrrfranie arothat, £ of 8, praferably®®) have
t he neani ngs gi ven herei nbefore. These nethods are to be understood as
illustrations of the invention without restricting it to their subject

matt er. dm}m?@uas Rfonsnapnemrﬁrmmmmsoéfth@?m@fbﬁ#u&aﬁké ﬁﬁépggczgd with a
co oun 0 0 al n conpoun (0] or mul a agram
1A;rP hi $€P @g@p[‘“m%p&y’%)se 'X&’?PP@@”@&RGNQ@@ﬁhmﬁﬁg hydrogeo®saagoupr WO
0043372. {epipredns r_ex fromCt
Cheni cal LLC, 139 hfinbn 8%%‘?’“553( ghgﬂgétﬁdqggév@&'%%gﬁ'a'@y%@ oA

Conpound E(llmwiaw;)benxdr pr&femﬂ)hbhquogeadm@,scz.lgn@vm fromthe literature: (a)
F. Ell enberger, U Burkhart, J. WIIlfahrt Liebigs Ann. Chem 1986,

314-333; b) T. Fukuyama, C. K Jow, M Cheung, Tetrahedron Lett. 1995, 36,
Dut ton. B By undent i ARy reprep St S0RTl seidded i Bidg gy, =
Ranajl@hi. substitutsal G4-Caealkylj nr%nabfy CGGmalkyl ﬁ:%%ab%neﬁﬁﬁ LtAA%F propy?
Diagram Hq plefetsbif el %Z-Ca-a‘?{enyl Cz-Ca-a!kynyI -CONH-C1-C1o-aIkerne
- preferably -CONH—C1-Ca-aIkerne, preferably -CONH-C4-Cz-alkylene, -O-aryi,
‘preferably O-Ce-Cyo-aryl, most preferably O-phenyl, -O-Heteroaryl, -O-cycloalkyl,
preferably O-Cs-Ce-cycloalkyl, most preferably O-cyclopropyl, -O-heterocycloalkyl,
15 -aryl, preferably Ce-C1o-aryl, most preferably phenyl, heteroaryl, cycloalkyl,
- preferably C3-Ce-cycloalkyl, most preferably cyclopropyl, and heterocycloalkyl, or
‘a.group selected from among -0-Cy-Cg-alkyl-Q", -CONR®-C4-C1p-alkyl-Q",
~-CONR®-Cy-Cyo-alkenyl-Q", -CONR®-Q?, halogen, for example fluorine, chiorine,
* bromine or iodine, OH, -SOzR®, -SON(R®),, -COR® ~COOR® -N(R®),, -NHCORS®,
20 CONR’OC+-Cro-alkylQ' and CONREOQ?, where Q' and Q2 are as hereinbefore
defined.
Preferably; R® denotes one of the following groups -CON’H-C1-C10-alkyI.'
~preferably -CONH-C4-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, pyrimidy! or pyrazinyl, saturated or unsaturated
-heterocycloalkyl, preferably pyrazolyl, pyrrolidinyi, 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-Cyo-cycloalkyl, preferably -CONH-cyclopropyl -CONH-cyclobutyl or




Cl ANCL RSO NNR R34r0/ (Al) (A2) RAr O (A3 51In Step IA 1
equi val ent of the compound (Al) and 1 9 1.5 equivalents, preferably 1.1
equi val ents of a base, preferably potassium carbonate, potassium hydrogen
car bonat e, sodi um carbonate or sodi um hydrogen carbonate, cal cium
carbonate, nost preferably potassium carbonate, are stirred in a diluent,
for exanple acetone, aqueous acetone, tetrahjrdrofuran, diethylether or

di oxane, to preferably acetone or diethylether, nost preferably acetone. At

- a tenper aC@rbH—I«nyclﬁpentyl,Em&t me@‘rgblgzbt:gﬁm@cp@rgpyﬂ -CONHV@l-eng- of an anino
acid of f gﬂg&ﬁ@ pgwisolv d in_an organic_solvent, for exarrpl e

acet one, eé'PF CEINH G e rya, sefasablyi-<xQNE-pheml,EQB-G et one, i s
added dr at ur f 18Cto
306 pr o afipst ApRrEYTOOEH BOOR, hpldRs! BrelbulyF ATRRIERY DFar ot her
10 to 24argmupof|fnre‘iléaabl y about 12 hours. Then the diluent is distilled
off, the residue is conbined with water and the mxture is extracted two
to three times with an organic solventQ such as diethylether or ethyl
acetate, preferably ethyl acetate. Thejjconbined organic extracts are dried

and the solvent is distilled off. The regqjdue (conpound A3) nay 20 be used

in Step 2 without any prior purifical\ion/ 20 Step 2A The conpound obtai ned
in Step 1A (A3) is reduced at the n%roup and cyclised to formthe

conmpound of- forrmula (A4) (Di agram 2 50agram2A R OR tipH \ Np
I NI \SNO N'RS --y R )-(‘g

All the groups mentioned in the definition of R® may optionally be substituted,
preferably by one or more of the groups selected from among OH, OCH;, Cl, F,
CHa, COOH, CONHCH2Ph and CONHCH,-pyrazinyl-CHa.
10
‘The substituent R" may be identical or different in each case and may denote a
- group selected from among optionally substituted C-Cs-alkyl , preferably
- C4-Cs-alkyl, Cz-Ce-alkenyI, preferably C,-Cs-alkenyl and C,-Cs-alkynyl, preferably
- C2-Cs-alkynyl, -O-C4-Ce-alkyl, preferably —0-C4-Ca-alkyl, -O-C,-Cg-alkenyi,

15 -0-C2-Cs-alkynyl, Ca—Cs-heterocycIoaikyl and C3-Ce-cycloalkyl, or a group selected
~from among hydrogen, -CONH,, -COOR®, -OCON(R?),, -N(R®),, -NHCOR®
-+NHCON(R®), , -NO, and halogen, for example fluorine, chlorine, bromine or

- lodine.
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
R13

- 12 1
. .1 N—R 3 : . :
o niE \ )R”
: e S
v "~ (CCoAKy-QY)




Cl N Reduction CI NN "R3 R3(0O" RS Ra O (A4) (A3) In Step 2A |

equi val ent- of the nitro conpound (A3) i dissolved in an acid, to
preferably glacial acetic acid, formc acid or hydrochloric 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 added to conplete the exothermc reaction and the m xture

is stirred for 0.2 to 2 hours, preferably 0.5 hours, at 100 to 125 C,

pr ef er ablwhefeirabout 117 .C. After cooling to ambient i's tenperature the
Is distilled off. The residue is

iron salt,is fjltered aff ¢ the saql vent

t aken 'up\i(n a Bp&esn& rorrh?'gtupf@fﬁfalﬂbl\l%hts, for exanple ethyl acetate or

di chl or ongt hagrhot®idangf 2 m saturated NaCl solution, and filtered
t hrough ki esel gur, for exal ﬁ%g&gﬁh’z?brgani c phase is dried and evaporated -

down. The residue (conmpound (A4)) may be purified by chromat ography or by
ude product in Step 3A of the

20 crystadshi satio r ysed as .t C

‘synt hési ? 21%‘9%9'2?6%’53’4%%“ 869@%2%%‘5%%95@1‘9@313(hy@pgpnmnoethyl, mastbe react ed
by el ect ppgfarablg h g,lb?,@hi tution as shown in Diagram 3A to obtain the
conpound  of formil a A5). 5 Diagram3A R R~-Rz NNONO a_d NNWN
RS RC NNR3 R5 (A4) (A5 1In Step 3A 1 equivalent of the am de of

formul-a ¢Ad) iis.di ed in an organjc solvent, for exanple
di met hyl ‘f{g}é m%&a@%?@a"f‘%mﬁ %8&?‘5&?@@@% BraaReRg olienallysubstituled de, and
cool ed t p_hahﬂubyﬁ@l,tmfréziﬁyl, BYRMRIAR, Pyfazinyl, -Ci-Ca-alkyl-phenyl, -C1-Ca-alkyl-

10~ pyridyl, -C1-Ce,-a_lkyl-pyrazinyl, ~C1-Cs-alkyl-pyrimidinyl and -C1-Cs-alkyl-pyridazinyl,

preferably phenyl, pyridyl and pyrazinyi, and
R™ denotes C4-Cg-alkyl, preferably methyl or ethyl.

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

-15 A and B described hereinafter, while the substituents of general formulae (A1) to
(A6) have the meanings given hereinbefore. These methods are to be understood
as illustrations of the invention without restricting it to their subject matter.

~Method A

20  Step 1A
A compound of formula (A1) is reacted with a compound of formula (A2) to obtain
-a compound of formula (A3) (Diagram 1A). This reaction may be carried out
‘according to WO 0043369 or WO 0043372, Compound (A1) is commercially
‘obtainable, for example, from City Chemical LLC, 139 Allings Crossing Road,

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.
1995, 36, 6373-6374; c) R. K. Olsen, J. Org. Chem. 1970, 35, 1912-191 5; d)' F.E.

_ Dutton, B.H. Byung Tetrahedron Lett. 1998, 30, 5313-6316; ) J. M. Ranajuhi, M.

30 .M. Joullie Synth. Commun. 1996, 26, 1379-1 384.).




1o Then 0.9 to 1.3 equivalents of sodiumhydride and 0.9 to 1.3 equivalents
of alkyl - halide, for exanple nethyl iqgide, are added. The reaction

m xture is stirred for 0.1 3 hours, preferably about 1 hour, at about O to
10 C, preferably at about 5 C, and nay optionally be left to stand for a
further 12 hours at this tenperature. The reaction mxture is evaporated
down and extracted with water and an organic 15 sol vent, preferably

di chl oronet hane or ethyl acetate. The organic phases are evaporated down.
The resi lisgraewipound (AS5)) may be purified by chromatography, preferably
over silica gel. 20 Step 4A The am nation of the conmpound (AS5) obtained in
Step 3A to yield the conmpound of fornula (A7) (D agram 4A) may be carried
out using the _gethods known fromthe literature of variants 4.1 A (a)

M P. V. Boarl afgd, J F W MOme J. Chem Soc. 1951, 1218- 1221? b) F. H S

Curd, F. C. Rdse Jy* Chem 50cR3 6, 343-348., 4.2 25 A Byhks J. Am
Chem Soc. NIAR 01131 b) nd Dol Iy J. IndianNChem Soc. 1981,
58, 512-513.} 22 D| agr dm 4HNR~ R2 N-O—b\ N O NHR *| R4 s~ R -I"
HNNN N R 0 & \R3 ( @) Rs Rs Rto) n (A% ~f7)  For
exanple, in variant 4.1 A equi val ent of the conpound (?ga) nd 1 to 3 s
equi val ent s referably about qui val ents of the conpou ( cat ed
Wit hout a so(‘n&ént or in an orgalifc sol vent such as for exanmPde Hul phol ane,

~di net hyl f or mani de, di met hyl acet ami de, tol uene, N-nethyl pyrrolidgne,
di et hyl sul phoxi de or di oxane, preferably sul phol ane, for QAQ) to 4 hours,

5 InStep 1A, 1 equivalent of the compound (A1) and 1 to 1.5 equivalents,
preferably 1.1 equivalents of a base, preferably potassium carbonate, potéssium
- hydrogen carbonate, sodium carbonate or sodium hydrogen carbonate, calcium
| carbonate, most preferably potassium carbonate, are stirred in a diluent, for
- -exampie acetone, aqueous acetone, tetrahydrofuran, diethylether or dioxane,
10 preferably acetone or diethylether, most preferably acetone.
-At a temperature of 0 to 15 °C, preferably 5 to 10 °C, 1 equivalent of an amino acid
- of formula (A2}, dissolved in an organic solvent, for example acetone,
~tetrahydrofuran, diethylether 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 distifled off, the re'sidue' 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 (cornpound A3) may
20 - beused in Step 2 without any prior purification. - |




preferably 1 hour, at 100 to 220 C, preferably at about 160 C. After
cooling, the io product (A7) is crystallised by the additi.on of organic
sol vents or m xtures of solvents, e.g.20diethyl ether/nethanol, ethyl
acetate, nmethylene chloride, or diethylether, preferably : _
di et hyl et her/ nethanol 9/1°, or purified by chromatography. For exanple, in
variant 4.2 A | equivalent of the conmpound (A5) and 1 to 3 is equivalents
of the compound (A6) are stirred with acid, for exanple 1-10 equivalents
of 10- 38W!%éQﬂpchlorlc acid and/or an alcohol for exanpl e ethanol,

pr opanol ol, preferably ethanol, at reflux tenperature for | to 48
-hour s, preferably about 5 hours. The product precipitated (A7) is filtered

of f and op{ dr|e 20 and crystallised froma
‘suitabl e or gam é %%@thﬁewn g@?pd@g%%’sdﬁ Werd ahiel Bitrg dheun and eyclised
benzi m daodbren thereompenad JF fernuh (A D| %ﬂ&n (A6) using methods known
fromthe literature nmay be carried in the foll ow ng di agram
for edanple: 25 23 N -12 R120NV\2 NOZ-I- NOZ / NHZ OH H (Z3) (Z1)
(Z2) N Zb(_é%a)nigé N H (z4) Accordingly, for exanple, 33 mol of the

conmpound of the compound (Z2) and 49 mmol of
1- et hoxycar bogyl - & et hoxyd| hydroqui noline s (EEDQ_.are stirred into 50 m

of an organic|sol yent, preferably dinethylfornmam it about 100 to 130
C, preferab t 115 C, | to 4 hours, pref
- -

A ° -
R >~ | R*

. o

™ NT N ~ Reduction 'CI/kN N R
R“/}\"’O\/ R®
R4

0 (Ad)

(A3)

In Step 2A , 1 equivalent of the nitro compound (A3) is dissolved in an acid,
10. . preferably glacial acetic acid, formic acid or hydrochloric écid, preferably glacial
- acetic acid, .and‘ heated to 50 to 70 °C, preferably about 60 °C. Then a reducfng
-agent, for example zing, tin or iron, preferably iron filings, is added to complete the
exothermic reaction and the mixture is stirred for 0.2 io 2 hours, preferably 0.5
‘hours, at 100 to 125 °C, preferably at about 117 °C. After cooling to ambient
1s - temperature the iron salt is filtered off and the solvent is distilled off. The residue is
taken up in a solvent or mixture of solvents, for example ethyl acetate or |
dichloromethane/ methanol 9/1 and semisaturated NacCl solution, and filtered
through kieselgur, for example. The organic phase is dried and evaporated down.
- The residue (compound (A4)) may be purified by chromatography or by
20 crystallisation or used as the crude product in Step 3A of the synthesis.




3 hours. Then the cool ed reaction solution is added to 50 to 400 m,
preferably about 200 ml of a water/ethyl acetate m xture (mxing ratio
about 1:1). The crystals fornmed (Z3). are suction filtered and washed. io0
Then 4.2 mmol of the conpound (Z3) are stirred with 12.5 nmol of
tin(ll)chloride and 30 nml of potassium carbonate in about 50 ml of an
organic diluent, preferably ethyl acetate, at about 22 Cfor 4 to 48
hours, preferably about 24 hours. After the addition of 22 g of kiesel gur
t he mi xt ftepi3A extracted with an organic diluent or mixture of diluents,

preferabl with a r.e | chl oronet hane is /nmethanol (9:1), the

comnbi ned &8?%99 QQBM%&@R 2ol may beresetad byeledrophdicred (z4) or

t he cryst i denot es

| Conre, o e AR o RiBofim et QPR 6 s B brsShnl A8 e
substituents have the neani ngs given hereinbefore, the conpounds according

to the inyention.nmay be prepared using nethods known fromthe literature,
for e an#@g-@&s-ﬁbm in Diagram 5A. 24 The conpound (A7') obtained in Step
4A may be reactgd either by saponification and supsequent ami nation to
obtain the am of ygeneral fornula (AL10) (D agr ( variant 5.1A), or
by saponi ficati th @ubsequent conversion intp th aC|§ chl oride (A9)
and subsequ t 'natl Di agram 5A)_ vari ant gram5A R1L R5 1

5NORRa XRa Rz N R R10 |-R1 Var alﬁ452A coove O
OH (A8) (¢ l Ci N/ g;l Ra
RS
(A4) | (A5)

In Step 3A 1 equivalent of the amide of formula (A4) is dissolved in an organic
solvent, for examp!é dimethylformamide or dimethylacetamide, preferably
dimethylacetamide, and cooled to about -5 to 5 °C, preferably 0°C.
10 - Then 0.9 to 1.3 equivalents of sodium hydride and 0.9 to 1.3 equivalents of alkyt
. halide, for example methyl iodide, are added. Thé reaction mixture is stirred for 0.1
-—3hours, preferably about 1 hour, at about 0 to 10 °C, preferably at about 5 °C,
-and may optionally be left to stand for a further 12 hours at this temperature. The
reaction mixture is evaporated down and extracted with water and an organic
.15 - .solvent, preferably dichloromethane or ethyl'acetaté. The organic phases are
evaporated down. The residue (compound (A5)) may be purified by
‘chromatography, preferably over silica gel.

20 Step 4A .
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.




(AT) RL RS O 5(NX Variant 5, 1A Ra HNNI RBR2 RL R5 RIO No Ra p C
(A9) HNNNR3 R Rl (A10) -Cl-Cla ALkyl-Ql or (A10) O NH cl c5

Al kyl ene or 48 RO 10 Variant 5.1 A Ph variant 5.1 A, for exanple, 20
mmol of the ester (A7") are heated in about 100 m of a base, preferably 1
N sodi um hydroxi de solution or |ithium hydroxide solution and about 500 m
of an al cohol, for exanple with ethanol, dioxane or nethanol, 1s

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

al cohol ipjag@ingijal | ed of f. The resi-due is taken up in about 200 m of water
f1red warl

-and aci di e cooling with acid, for exanple hydrochloric acid,
preferably with 2 N hydrochloric acid. The product (A8) is f|1ter | off
and dried. ---- - ------- ---- --- --- -- 25 For exanple, abo
t he conpound ( ) 2 dissolved with about 0.5 nmol of
O benzotri azol N , N -tetranethyHg{onlun1tetraf|uoroboN t\\ T and
about 1.4 nnD opyl et hyl antne (DI PEA) in about 5 R I C
dil uent, forNexanpl e tetrghydrofur. dlnethylfornanldeHN
N—nethylpy//H\ 10
N (R b
gﬁ R™)
Ab
(A5) (A6) (A7)

- Forexample, in variant 4.1 A, 1 equivalent of the compound (A5) and 1 to 3
5 equivalents, preferably about 2 equivalents of the compound (A6) are heated
~without a solvent or in an organic solvent such as for example suipholane,
dimethylformamide, dimethylacetamide, toluene, N-methylpyrrolidone,
-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 alcehol, 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 (A6) using methods known from the literature may be carried out as
shown in the following diagram, for example:
25




5 di nmet hyl acet am de, preferably dinethylformam de. After the addition of
about 0.75 mmol of an am ne which forgg the substituent RO, the reaction
m xture is stirred for 0.1 to 24 hours, preferably about 12 hours at 20C
to 100C. The product of- fornmula (Al 0) is obtained for exanple by
crystallisation or chromatographic purification. 10 Variant 5.2 A: In
variant 5.2 A about 1 mmol of the acid (A8) for exanple is suspended in
about 2.7 m of thionyl chloride. The m xture is heated to 40C to 80 C,
preferably abou 50N¢| and at stanj tenperature 2 to 1Q_ drqgs,
preferably ab Jydrofs of 15 dfi formam de are add
m xt ure VINOb—st ng. Therbstirring[is contiawed IO ;56
“reaction is conpFeteyExcess thionylOidhloride is di stil | N About |
mol of the acid: chpkﬂlde formed (A9) are dissolved in about 38 nizgi an
organi c diluent, for exanple dichloronethane. After the addjtion oﬂ
am ne which forn&iphe substituent Rg2y he m xture is stirred at about 22C
The precipitate 20 forned is filtered off and washed with ter. The
residue remaining is washed with an organic diluent, for anpl e net hanol .
The nother liquor is purified, for exanple by chronatography, and
evapor ated down. The product (A10) remains. 25 Method B"A atively to
" the nmet hods descri bed above, after Step | A first tng R'“my be
am nated and then the product (Bl) may be cyclised %0 conpound
(B2), as shown in Diagram B. Further substitution of the Conpgund 30 (B2)

to yield the conpound (A7) may be carried out for exanple as in Skzﬁ 3A. 26
DagramB 00 3R~~~ a\ NoRONNo ~I +HNCNNC ROC NRS

reaction
R?é?

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

- 5 (EEDQ) are stirred into 50 ml of an organic solvent, preferably dimethylformémide,
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 ratic 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(il)chloride
and 30 mmol of potassium carbonate in about 50 mi 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-Cyp-alkyl-Q", -CONH-C+-Cs-alkylene or -CONR®-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.




A2) R3Ra O/ O (A3 R H\ NON No R AXR4 RBER3 5 RRa ~/
gétléEBzg RtoORoR9((Bl))R1R2N\ NO Ra NNNR3 R 6-(Ro R (A7)
5 27 The new conpounds of general formy a (1) may be synthesised
anal ogously to the follow ng exanples of synthesis. These Exanpl es are,
however, intended only as exanples of procedures to illustrate the
i nvention further, without restricting the invention to their subject
“matter. 5 Exanple 63 and Exanple 109: In order to synthesise the conpounds
- 63 and 109 , first an internmediate conmpound 4 NNO C t NNA4
The compound (A7") obtained in Step 4A may be reacted either by saponification

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

Diagram 5A

1 5
L d o
11 Ry . .
b K X I
HN N flﬁlz R HN
R —
R10
= R"’ Variant 5.2A
COOMe o7 OH (A8) \
- (AT
Variant 5.1#‘;/ J:‘?[ I ¢
R1 R5 - Rm
]
N.__.O
TN T -
P
R
R (A10)
-C4-Cy-Alkyl-Q1 or
i '}'?} -C,-Cs-Alkylene or
(A10) R | .2
RQ
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 ml of water and acidified while
‘cooling with acid, for example hydrochioric acid, preferably with 2 N hydrochloric
acid. The product (A8) is filtered off and dried.




10 is prepared as described hereinafter. 38.9 m (0.263 nol) of ethyl
2-bronmobutyrate and 36.4 g (0.263 nol) of potassium 15 carbonate were
pl.aced in 350 mM of ethyl acetate, and then 46.7 m (0.402 nol ) of

i soamyl anmi ne, dissolved in 70 ml of ethyl acetate, were rapidly added
dropwi se. The m xture was refluxed for 20 h. The salt forned was filtered
off, the filtrate was concentrated by evaporation, conbined with 50 m of
t ol uene and again evaporated to dryness. 20 Yield: 54.3 g of a conpound |

(o921 e ao0mmenig ofa* Gl A5 o SES\ e i ©

f
conbi ned iEa| té(gbeumtoaz@yl -NAS NI Ny -t(?.&a?ri&hm&dqlmﬁ tetrafluoroporate (TBTU)
m_ acetone and then 25 stirred for 24

B R 4 B e Z T i Bl R) bt et o e
rest due yeiuent fr éﬁéfﬂﬂ'@'fe*fﬂhzgﬁoﬁlsna@z%ﬁ R A ST e
dryneds. e alastam m@fﬁ?m“:smsﬁzﬁ?zﬂzﬂemz?sﬂﬂzf%n%f%‘bogﬁﬁ?%““d 2,
iron fil .S'ﬁéﬁ&&é%ﬁaﬁﬁﬁ%m%zﬁm SHFﬁ’éH tuent Ry, fheirenalies reiture dsistired 3 h at
70 C. 't hdopOsciordd ﬁét@rs“ﬁﬁefén‘éb‘ly?éﬁ@uﬁ 8K AL URR. YRS oG REr 8t ed by

evaporation. io The residue was app o SiTi ca ge t hane
net hanol fgfjnqlg (A1@biscehtaingddar B’ﬂamplﬂoby atyistatlisation wrohfmmdt%a giEum
chromato @%{&?I uantr ethyl acetate/ cyclohexane 1:1) e residue was
precipitate romethyl acetate / petroleumether. Yield: 16.1 g of a
conpddnd 3 (be| ge powder) 15 16.1 g of conmpound 3 were dissolved in 75 m
of di met Ry, Aﬂ% hde and cooled to 5C under a nitrogen atnosphere with
stirring. 1 g (0.063-nol) of NaH, 60%dispersion in mneral oil,

was addedn vahantsipg0abbia 1 RGN GFtHE Bcl B 78 &danple is suspended in about
S - 2.7 ml-of thionyl chloride. The mixture is heated to 40°C to 80 °C, preferabiy 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 thionyi 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 tb yield the

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




rose to 16C. After 30 mnutes 3.94 m (0.063 nol) of nethyl iodide,
dissolved in 20 75 m di net hyl acetam de, were added, and the m xture was
stirred for 24 h at 22C. The sol vent WAs concentrated by evaporation,
conmbined with 200 m of water and the precipitate forned was suction
filtered, then extracted by stirring with petroleumether. 25 Yield: 15.1
g of a conpound 4 (yellow powder) 'H-NWR (250 MHz): = 7.80 (1 H s), 4.35
(m I H, 3292 (m I H, 3.22. (s, 3H, 3.14 (m 1 H, 1.81 (m 2H, 1. 60-
1.40 (m @igb?an%(m 6H, 0.70 (t, 3H). Synthesis of Exanple 63 30 2.5 g
of conpo 43 g of 4-am no- 3-nmet hoxybenzoic acid, 1.25 nL of conc.
hydrochl ori c acigd, O nL of dist. water and 37.5 niL of et hanol were

refl uxed for 1 h. nlhe precipgeate was filtered off, mashed)mnth wat er and

extracted by (39 in Rinol . Then the preci
recrystallisedjusifng pet;olﬁn @%\aﬂd ether Y|eI g of a conpound
5 (white po 2 g of denpdlund 5, 5 nL of LRﬁG g of

TBTU, 0.17 @ ofthP were Biss®ved in 2 m of dlnethy fornanlde (DNF)

and stirred for 48 h at anbient tenperature Then the ré&a re was
taken up in nefA®1 ene chloride,*2hashed with water and theRbr ni ¢ phase
was_evapor ated down. \Wien petroleum ether/ethyl acetate 9:1 s added the

product was precipitated in the formof light io beige cr tals. Yield:
0.18 g. Melting point: 178C Synthesis of Exanple 109: 1s g of 2

am no-5-nitroaniline, 6.03 g of 4-pyridylcarboxylic acid, 1P.1 g of EEDQ
are dissolved in 50 nL of DMF and stirred at 115C for 1.75 h, then the DW
is distilled off in vacuo and the reaction mxture is thenjheated to 180C
for 1 h. The residue is taken up in 30 nL of DMF and conbi hed with 200 niL
of water and 100 nl of ethyl acetate. The crystal slurry obtained is
filtered off and washed with 20 water, ethyl acetate and ether. -
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Yield: 5.8 g of a compound 6 2 g of the conmpound 6 is conbined with 0.2 g
of 5 %Pd/Cin 30 nL of ethanol and hydrogenated in the presence of
hydrogen. It is then evaporated down add 25 crystallised from ethanol and
toluene. Yield: 1.75 g of white powder of a conmpound 7. 0.2 g of the
conmpound 5, 0.28 g of the conpound 7, 0.001 g of sodiumtert. butoxide,
2.5 nL of ethyl eneglycol dinethylether, 0.006 g of palladium(ll) acetate

30 and 0.22 g of 2-(di-tert: butyl phospino)biphenyl are dissolved in 1.5 nL
of N net rr.olidone (N xture is heated to 160C for 0.5 h.
The - - r1‘3f1<30|¥ew com_poundg I}@eneraq?ormlna _( may be synthesisgdranstiogaudyitosthies t hen

puri f i ed feNksin @x@nlesbt § 5. Pk y g{}

et her, ‘et hyl aget a{’?land l;‘e\ntztﬂgﬁeum et%ﬁfarﬂb%gll%% ’6&636%‘ @*t @+¢§a,yca{5ystal S.
Mel ting @ampleaebprocadmdpnmarme ttisinaBdtien fdrthsir,r\dniﬁomtcrestﬁa:hh%%hée the
conpound an internediate conpound 11 N NN 11
iois pr&%@gnigt@%gﬁﬁjﬁﬁmﬁ@?@ nafter. 55.8 g of DL-al anine nethyl ester
X HCl swere dissolved in 500 i of nethanol, then 76.1 nm of 30% sodi um
met hoxi de_ sol uti on was added and the salt was 15.-filtered off. 37.8 g of
tri met hy EX@nme §hgaed Exampledd8d 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

hydr ogen: 5 bar 0 C, The reaction m xture was suction
filter edﬁﬁ&iﬁﬁgﬂ SW%@@F&J&&RH‘M@ 409y fiesi apdntermediatene resi due was
taken upompotth@yl ether, the salts were filtered through kiesel gur and

the filtrate was 20 concentrated by evaporation. Yield: 55.8 g of a
compound 8 (clear liquid) 48.5 g of 2, 4- Pichl oro-5_—nitropyrirn'di ne were

pI aced in 400 m of diethylet her 41. 0

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 m (0.402 mol) of
- isoamylamine, dissolved in 70 ml of ethy! acetate, were rapidly added dropwise.
-~ The mixture was refluxed for 20 h. Thé 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 moi) 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 sﬁ;re_d for 24 h.at RT. |




g of potassium hydrogen carbonate in 400 mM of water were added, and the 25
m xture was cooled to -5C. 43.3 g of coqpound 8 were dissolved in 400 m of
di et hyl et her and added dropw se at -5 The m xture was stirred for | h at
-5C and for 2 h at 0 C, then heated to anbient tenperature and the
reaction mxture was left to stand for 24 h. 31 The organic phase was
separated off, dried over MgSO4 and evaporated to dryness. Yield: 79.2 ¢
of a compound 9 (yellow resin) 5 79.0 g of conpound 9 were dissolved in

1000 m ; j ' to 70 After the renpval of the
heat sou?zggEggbég)sf@?%ﬂﬁﬁégaﬁ%@gﬁéﬁgﬁyﬁam lon, theeasidis wagose t o
about 110extragh Mhih\mber aneevb@sasetatéemef Pah:c*bt%’se%sswasﬁém%é‘ E The

suspensi red, vhi t and the I'trate was concentrated
evapor atlgﬁa\ﬁsﬁ?@ @'?P q"éﬁfLoVﬂ g8kbsranshevapasateditoalrgnesse and conbi ned Wi th
- 150 M of Yiemn®7. yglofaéd?ﬁp&;rg)af\x?mﬁwt}eaphms separated off and the aqueous

phase extracted several | or onet hane. The conbi ned organic
phase§ wer e concentrated by evaporatlon applied to silica gel and

purified colum chro y. (eluant: petroleumether/ethyl acetate
1:1). ‘%1 tgn‘é’JJ 'ﬁ&?ﬁ%gﬁ%’éf&ﬂdg 800 mi glacighagetivacidranthenteditc was
‘2?§;Paf’§r6mif9?‘1"d§?.rgo%ﬁ'ﬁ” B8 frere B ERSE: TB80 ik Filiednes atyy
. evapor at ifeh3 firet 7B L yibe précipitateiwastikéred off AsE it MirAteivas %h@éﬁétegﬂlﬁ' Hul
y

17. 63 g Efag ound 10 20 7.6 g of the conpound 10 and
i odi de wer e 8 din 75 m of dinethylacetam de (DMA) and cooled to -15C

1. 2519 ofThaidbe?ival BpSIcH r bat and
stirred for 30 min. Fﬁl to Sille%.g@rﬂﬁr@h{%BHrﬁtH\%?e?&%‘?ﬂﬂ?@m’e added,
thﬁ crysP9F§e'0\té$f@d§1¥ce\{a@nraﬂdntm¢pgaﬁ%ﬂ bﬁfbmwﬁmnﬁo?fﬁw (@g@npﬁ;tﬁ Iﬁum
et her en up in dichloronmethane, filtéred thro g
ki esei gu?eaf#ég?hgélﬁpﬁg?%tqi/as evaporated to dryness. It was recrystallised
f rom pet Tokaesidetheds 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 m! 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 methyI iodide, dissolved in
20 . 75 ml 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)
- "HNMR (250 MHz): = 7.80 (1H, s), 4.35 (m, 1H), 3.92 (m, 1H), 3.2 (s, 3H), 314
(m, 1H), 1.81 (m, 2H), 1.60- 1.40 (m, 3H), 0.90 (m, 6H), 0.70 {t, 3H).

Synthesis 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 ﬁitered off, washed with water and extraeted by stirring




Yield: 6.3 g of compound 11 (beige crystals) "H NWR (250 MHz): = 7.73 (1 H,
s), 4.35(d, 1 H, 425 (m 1 H, 3.35 (s, 3H, 2.55 30 (d, I H, 1.31 (d,
“3H), 0.95 (s, 9H). 32 Synthesis of Exr%g?ple 218 0.2 g of compound 11,

3, 5-di fl uoro-4-hydroxyaniline and 0.75 nL of sul pholane were heated to
130C for 15 mn, to 140C for 15 mn and to 170C for 10 m n. 5 Then the

m xture was conbined with ether, the supernatant solution was decanted - off
and the residue was crystallised from nethanol/ether and recrystallised

again fr; n | - of whi.te crystals. | ti oi pt: >250C
i o Synt héﬁ?ﬁé‘ﬁ?”@-xih%ﬁ‘ ghﬁbge.%&@gfvg"’cso'}?&&ﬂﬁ’ﬁﬁﬁé g Rﬂt@é%'v@@q@fﬁ m of
sul phol arethat 100C, then conbined with 4.0 g of ethyl 4-am nobenzoate and
heat ed t%ilﬂ_)?éor 1 h. Then _the m xture was conbined with 50 nL of ether.
After crydBlr &g of 8rommnaunss (white powelsr) 50 nL of ether and 50 ni of

met hanol were added. The crystals were 15 recrystallised fraom nethanol .
Yield: 6.6 g of a conpound 12 (yellow sh crystals), nelting point: from65C

deconposiQ.2 gnobetrapound@555 ral of benayamite, 2189d TBRPMNI?Y oD m. of

met hanol andé]at ?\{%ﬁ .Z%ac?nPl ned with 25 nlL of 4N sodi um hydroxi de sol uti on.
After 6 HEredlissolgd igaay of dimelbyifermamideEINF ek atirred forr4i hiat ampientyst al s
were fil tem fife. It i ther. Yield: 1.2.9 of a
‘conpound 139(gﬁlijﬁeeq?rgg\s®tﬁ§ﬁ§€ct% @D%G% o?gg%{?g’o"&@' Té*%‘?rbe f];?lggg?’ved in 7.5

: rrir_]I of - fj hivaspied otitrowatbe mﬂdhg@gg?ictm!aséﬁ@ér] QVapior_ﬁtdedef@nn -t\m’lehrﬁéflgb‘féumh ,

chl ori de was i,m nate IS tion, the residue was stirred wt

othor ' °F el BRSO bt adsded e peuCtinas Reasittes imthet foom of ight! o

1.7 ggof paj gapd 14 (yellow crystals) 30 0.18 g of 3-aminopyridine were
di ssolved in 10 nL of tetrahydrofuran (THF) and conbined with 0.4 nlL of

tri et hyl ¥ielde0.181g Malting pgindf 1487@ound 14 were added and the mixture was
stirred for 16h at anbient tenperature. The m xture was 33

- Synthesis of Example 109 :

.15 5gof2 amino-S-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: 5.8 g of a compound 6

- 2 gofthe 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 §, 0.28 g of the compound 7, 0.001 g of sodium-tert.

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

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




evaporated to dryness, taken up in ethyl acetate, extracted with water,
evaporated down again and the product was crystallised fromethyl acetate.
"Yield: 0.07 g (beige crystals), Melting®oint: 215-216C s Synthesis of
Exanpl e 58 0.05 g of conpound 13 were suspended in 10 nL of

di chl oronet hane, then conbined with 0.15 nL of DI PEA and 0.05 g of TBTU.
The solution was then stirred for 30 mn and conbined with 0.01 nL of
4-picolylam ne. After 18 h the m xture was conbined with 20 nL of water

t he organy : rat. LR and .t he product wa urified by
silica ggrlle 5?: r orrattggerslas;tﬁgﬁ p{ﬁh@%d ?’&%F ?tha‘ir’}l%'i'@og&ﬂﬂd’l tﬁ@tFﬂ?auﬁd%t ate
/ pet r ol ewnystaliised froiebtheretblachtahan® petrgiiufl therMel ting point: 238-240C
i s Exanplgs, 6 nd 125 In order to syntnesise the conpounds 65 and 125,
first an \ﬁﬁpegrﬂ@oﬂ yellowsaitals. Meltinawaint: dBORCN 18 20 is prepared as
descri bed 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 Set ixample48e Gband h. After cooling the salt was suction filtered,
- the not h_c?r Id&gor S conélentrat ed by 25 evaporation. The residue was
combi ned WP 1B GYMNESISa e e airidsedth iteanrdi4t firstiapintesmedidtes] d: 37.2 g
of a conmpemipduhg qyellowoil) 34 38.4 g of 2,4-dichloro-5-nitropyrimdine
were placed in 300 m of diethylether, 30 g of potassium hydrogen
carbonate in 300 m of water were added apd. the m xture was cool.-ed to 00
C. -.37.0 g of conpound 15 were di ssol ved inlu 300.mM of diethylether and
added dropwi se at 0-3 C. After 3 ] j@\ere separated, 5 the organic
Y|

phase was dried and evaporated to gryngss. ield: 71.6 g of a conpound 16

—
Cl N N

1

10 s prepared as described hereinafter.

55.8 g of DL-alanine methyl ester x HCI were dissolved in 500 ml of methanol,
‘then 76.1 mi 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 diethyiether, 41.0
g of potassium hydrogen carbonate in 400 ml 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‘ hat-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.




40.0 g of conpound 16 were dissolved in 300 m of glacial acetic acid and
heated to 70C. After renoval of the heat source, 30 g of iron was added
batchwi se. The io tenperature rose to3410C.. The reaction m xture was
cooled to 90C and stirred for 20 mn. at this tenperature. Then it was
filtered while hot and the filtrate was concentrated by evaporation. The
residue was stirred with 300 mMl of water and 300 m of dichloronethane and
filtered through kieselgur. The phases were . separated. The organic phase

vas ot r aop oo hrplse, B¢ Shpdiils SR e Brectlo St M Bt "1 15, 0

of conmpodnghekg. were placed in 100 m of DWVA, 4.13 ni of rret hyl i odi de
Lwere added and the m xture was cooled to 5 C 2.60 g of NaH were added 20
bat chw"$ddas9.2 G0oba sosiausdch(vellowiraeindl oi | . The tenperature rose to
13C. After 30 mn. 300 M of ice water were added, the crystals
precipitated were suction filtered and washed with petrol eum ether. Yield:

%393 ? ov?ao g@frpompdauha ﬂifbew/ﬂisggﬁ@g gﬁ?boo ntZ(i)af%ﬁaélél éé(et:é)acm“aﬁ@ h(emed(l H .
m m
3H) , (Q e 3N$er fbeg,@n'(qyai ohihe heat spuIes52 4 dhirampras sdded matghwise;o rmpound

st ?’?23 TR AR Qe W b T 00 BRI Bl ikt st B 8% 498
preci pi tmmplemhme Whehsegpension etasfitered vile hot-ahdahefilteate wgeound 19 35 3 g
-of the con%)ound were combined with 200 nL of nethanol and 25 niL of 4N

NaOH andCQr¢grnieated by evapoRtiodoc. Then .gl acial acetic acid was added, the

| f
g o7 18 STHBTEGRS AR D iRl i otBRE bl 19 B 8FEond! ef S
: |p 3 nL ._ﬂfeomgghlmmegaesepgdaté% gféfam&jth udwné mbiaee esmﬁbledfﬁbwl%ig 0. 1$h9
DI PEA,. 0. . triazole t en
et Ul B S i cobi Abrs Vet B
- Neet hyl edagira @b, Spplidet todilic@r gl ard'purifi€d By ¢dilifn"@Fomatography (eluant.

petroleum ether/ethyl acetate 1:1).

- 15 * -Asthe 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 recrystaliised from ethyl
acetate / diethylether.
Yield: 17.63 g of a compound 10
20
7.6 g of the compound 10 and 6.4 ml of methyt iodide were placed in 75 ml of
- dimethylacetamide (DMA) and cooled to ~15°C. 1.25 g of NaH, 60% dispersion in
- mineral oif, 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
25 water and petroleum ether. The crystals were taken up in dichloromethane, filtered
through kieselgur and the filtrate was evaporated to dryness. It wés recrystallised
from petroleum ether.
Yield: 6.3 g of compound 11 (beige crystals)
TH-NMR (250 MHz): = 7.73 (1H, s), 4.35 (d, 1H), 4.25 (m, 1H), 3.35 (s, 3H), 2.55
30 (d, 1H), 1.31 (d, 3H), 0.95 (s, OH). |




o conbined with water and | g of potassium carbonate, the aqueous phase
was extracted twice with 50 nL of ethyh acetate and the product was
purified by silica gel chromatography and then recrystallised from

et hanol / acetone. Yield: 0.08 g 15 Synthesis of Exanple 125 3.7 g of
conmpound 20, 3.8 g of TBTU, 1.6 g of HOBt, 5 nL of DI PEA were dissolved in
40 nmL of DMF and stirred for 4 h at anbient tenperature. The m xture was
evaporated down, taken up in 200 nL of ethyl acetate and extracted tw ce 20
with 5 h rbonate solution. The organi c phase was -
evaporated down, the crystals preC|p|tated were filtered off and washed
with ethyl acetate and ether. Yield: 1.65 of a conpound 21 (ye||OMASh

crystal sp.2g cﬂc@ﬁﬁ)cﬁhn@f110(3fﬁlgifﬂtﬂ>r8-]4 M\ﬁ;@ﬁ@{ @%59? R’Zﬁ?‘{‘% L@%@%&%

phenyl enedi amine in 10 of toluene
evapor at é@rasgatedria:t 3039 iond Swain, te ddDr@dor 16 iiin 200 ol 70O ¥br tEATMt e, the

organk ¢ R Snu AL LR BN Sulfl e JE Subem it b Wae soenaiad
~washed wofftaral thetrebiduetdd crgselided. freif J?{%ﬁ'aﬂoll&hgtsaﬁd ol ﬁ@gﬁgg%@% r§2

(white crystals) 36 0.22 g of conpoun 2 were stlrre
pol yphosffﬁmﬂ'@ Bandk for 0.5 h at 150C, then the mixture was poured onto

. d ted t th 100 nlL of
Ietcﬁy?nacg[&?% %ﬁéﬂﬁ@‘g‘gﬁg'ysﬁ%\é@gmg Rﬁé@th% ﬁ vv\;mtgre \glnd evapor at gd_

down. The precipitated product (crystals) was suction 5 filtered and washed
with ethyl acetate_and ether Yield: 0.115 g of yellowi sh crystals, MlIlting
poi.ni® 2 ) Exanple 171 10 In order to synthesise conpound

171 116,338 of BbipBEAY %%&@%&éﬁl\%& fn 55" of %I%c&?alge at1bo°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

3.95 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 thiony! chloride was eliminated by distillatioﬁ, 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 dissoived 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




27 15 34.4 g of N-isopentyl-benzylam ne, 36.2 g of ethyl 2-Dbrono-propionate
and 42.0 g of potassium carbonate weregplaced in 250 M of DWMF and stirred
for 3 h at 110C. After cooling the inorganic salts were filtered off, the
filtrate was concentrated by evaporation. The residue was extracted with
wat er - and di et hyl ether, the organic 20 phase was washed with water, dried
and evaporated to dryness. Yield: 55.5 g of a conmpound 23 55.5 g of
conpound 23 were placed in 600 m of ethanol, and hydrogenated with 25 20.

m of 32%vaporated t6 doyrmss] BHeRUCIrRSthYPACAaRE xBadiall Wit] walrTbtandhey it
was filtered thr.ough ki esel gur and concentrated by evaporati on. pﬂ1e resi due

was  conmHNEYaGRN eprogdeciyvas ystallisad fromeethyl@setateat e was sucti on
Cfiltered e 0v@s i gy j i ihebd: 23.5 g of a conpound 24,
mel ting point 105@:@%.&%% %?E%E)Mn%@hﬁ?%'&%é@iésol ved in 200 M of water
and conmbined wwth 20.0 g (0.103 nol) of 2,4 -dichloro-5-nitropyrimdine in
400 m_. of. di.eth I? her . er the 5 reaction mxture had been cooled to
-10 é . 1> §! of - potassi um carbonate were added batchw se. The
m xture va®55 bf GApE f E for. | h then heated to
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of o1 s SHsHaR 1 B And combiflad uith G Ol ohd-ricolylaminelAfisr terk theat sour ce
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solution, dried and evaporated to d he "rési due was extracted with

15 . Examples 65 and 125

~in order to synthesise the compounds 65 and 125, first an intermediate compound
18 ‘

120 is prepared.as described hereinafter.

- 28.3 g of isobutylamine, 36 g of ethy! R,S-Z-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 ml of toluene and evaporated to dryness.
Yield: 37.2 g of a compound 15 (yellow oil)




diethylether. Yietd:-1 u, nmeing pom: 2.7 g of the conpound 26 and 2.5 n
of nmethyl iodide were placed in 27 m o 25 DVA and cooled to -10 C. 0.45
g of NaH, 60% dispersion in mneral oil, was added and stirred for 30 mn.
at -5C. Then 10 g of ice and 5 m of 2N HCl were added and the m xture was
concent r at ed by evaporation. The residue was extracted with ethyl acetate
and water, the organic phase was dried, evaporated to dryness and filtered
through |ca eI 30 Yield: 3.0 g of conpound 27 (oil) 1H NVR (250 MHz):
C=7.67 (1% 4-glichorg75-nitroprimi meaael(espia&ci} in 30@ 6l @idiethlethet, JWgl. 50

1,51, o ot P e o e *

* benzyl amiwas veoled 46 0 ICECBTf@)g cﬂcﬁn’ipcﬁmdlﬂf)@eaé B%QOIRIEE lﬁmbgﬁﬁoﬁ"’as conbi ned

th 5 nd th stals were filtered of product was
’ \rMecryst alcf'é]@bﬂ?ﬂ'f@rcﬁﬂdeééql\%qﬂmpwﬁ%ﬁﬂo °8; st-‘jtler @th?@ﬁmﬁrﬁfmfﬂare

I isted i _ ar
(()%/?al (rgl\é\ﬂdqg%g %ﬁﬁ?f’gsgk}‘% d}@f%m&gr&é%é%%?%c&yég ‘above. The abbreviations
X2, "X, X&iels5736dg ¥6awnespoundTe®l e | in each case denote a link to a

osition in the general formula shown under Table | instead of the 7
(F:)orrespondi ng groups R2, R3, R4, R5 and R6. Table 1 (Continued) 39 HRI

N/ N O 49.0Ng-of RBripdinkiSTé Fére BésHReRis 905 ' of Fa i Rt e alB hoafdg 12 ©

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 fiitered through kieselgur. The phases were
separated. The organic phase was washed with water, dried over MgSO4 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
~swere 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, TH), 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 crysta!s
30 -precipitated were washed with ether:

Yield: 3.0 g of a compound 19




IH3 ~I I~ HHrac. M 2 1 3 "3--CH 14 208 Y 3 Hrac.H\/III\ \1\ nol\th
H3CH3 0 241 K2 N Hrac. \ 3CCH3 4&5H3CQ ICS CH3 o rac. r 1~ ~ |

iH3 X3~/CH3 xs a 175 Hrac. HCCH o NI ~N/ H3C H3CCHS_\ i 190 - CH3
\ Rr X550 7CH I / o Hrac. yY NI \ Table 1 (Continued) 40 Ex.

N
R3 R4 COnfig. R5 Rs R3 or R4 nP[C1L 8y

Wk

5
J/
R2
3 g of the compound 19 were combined with 200 mL of methanol and 25 mL of 4N
NaOH and stirred for 4 h at 60°C. Then glacial acetic acid was added, the crystals
precipitated were filtered off and washed with ether.
Yield: 2.3 g of a compound 20 (white crystals)

- 0.1gof compound 20 were suspended in 3 mL of dichioromethane and 3 mL of
DMF, and then combined with 0.13 g of DIPEA, 0.095 g of TBTU and 0.045 g of
E hydroxybenzo'trjazole (HOBL). Then the solution was-sti.rr_ed 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 aqueous 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 5 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)




' 200 Hrac. ONNO9 i H3 ) \/CH3 xs 168 X2 Hrac. H3C CH3 0 10 yy s
?;\CIC—:Il3-|N190 Hrac. HBCcH o N 11 | 3 Xs\CH3 "~ | o0 2 '"CL7 N/ Hrac. ly
S Gt 12 xCH3 CH3 Hrac. N N\ 13 1 3 ~-3\CHIfY, o 145 3 N Hrac. CH3
14 ' H3 JC3~/CH3 xs CH3 Hrac. CH3 0 Table I (Continued) 41 Ex. R RB R4
config. R5 R6 R3 orR4 nP OCJ 15 X2 HaC~/\ /~ x 55 Hrac. XS N~

0.22 g of compound 22 were stirred into 20 g of polyphosphoric acid for 0.5 h at
150°C, then the mixture was poured onto ice and ammonia was added. It was then
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 (decomposi?ion)

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 1 10°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% HCl 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. '




18 H3 /Cx 250 X2/ Hrac. 3 ON \ IN~/CINXx 204 17Ct X2 ~rtc'O H
rac. NCCF~ ONiN 18CH X C~ XS x gdrac. ON. i N 19 HQ CHs \ cf~ H
rac. N N 20 Xz H3C- HBC CH4 221 C~t I/ N HRI i N~ 21 A;~/C Xs X

172 X2 o - f Hrac. H CFl, on |YI~*~N Table 1 (Continued) 42 Ex R2 R3

R config. RS RS

Yield: 23.5 g of a compound 24, melting point 105°C

23.5 g of compound 24 were dissolved in 200 ml of water and combined with 20.0
-9 (0.103 moi} of 2,4 -dichloro-5-nitropyrimidine in 400 mli of diethylether. After the
5 reaction mixture had been cooled to ~10° G, 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. '
10 Yield:36.9gofa 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
15  temperature.
It was then filtered while hot and the filtrate was concentrated by evaporation. The
. residue was combined with 300 ml of dichlaromethane 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
~ 20 solution, dried and evaporated to dryness. The residue was extracted with
diethylether. '

_“_”Ylefd*ﬂﬁ‘ﬁg'cfa—cvﬁrpﬁdiﬁ—ﬁ, melting point: 182°-185°TC

- 2.7 g of the compound 26 and 2.5 ml of methyl iodide were placed in 27 ml of
25~ 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.
30 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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Synthesis of Example 171

-0.28 g of compound 27, 0.9 mL.of sulphotane and 0.22 g of p-aminobenzoic acid-
- benzylamide were stirred for 0.5 h at 170°C, then the mixture was combined with

10

ether and the crystals were filtered off. The product was recrystallised from
ethanol. 7
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
process described above.

The abbreviations X, X3, X4, Xs and Xg used in Table 1 in each case denote a link
toa paosition in the general formula shown under Table 1 instead of the
corresponding groups R? R® R*, R® and R®.

N
\
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HC™ “CH
A 07 “NH,
39 {l:Ha- X CHy % % 211
) pULe
H rac. HC ‘CH,.
. '
O
CH,
0 TeH, X X X
|
i |9
H rac. CH, P
()
41 - .
H,c/K,- )
' H rac. X N
£\ } E
12 1% Moy HC.__CH, o 100
CH, g/ % “
H R % ' NS
[0}
|43 )1(2 Hac\x,; CH, 'w\@\( 175
CH, - o
H rac. CH;«CH3 "
% o
. g |
IGH X CHy % X 203
% e ®
H rac.
HC™ "CH
i




"N 71 H3C cH3 y4 CH, o

N

73 i

F a ct~ Hrac.

config. R5 Re R3 or
o HC H3C Hrac. 76 CH ~C o 246 CH N Hrac. [vx.

R mp

H rac.

-[d

CNs

N=~ X

72 CH CH3 CHl,
H3c CH, N /N Table 1 (Continued) 49 Ex. R2 R3 R
74 ) 167 X K cn,

4~ Ao

77 HaC~

H rac.

cit O,

75 CN 3\ Ly x |

Table 1 (Continued) 45
-E'X. R? RrR? R? " |config. RS R®
RPorR* - mp.[°C]
S PN % 0 165
X N
H rac. A[)
Voo *
‘146
ICH:s X -y % o %
" N[
A (T Ay
aox P a cH, %
. | C :
G, [ o A CC
H rac. '
%5
TR * o,
CH, o}
CH,
H rac. X CH, )
N\i
I Jhe CH, F
g Lo
H rac. CH, \Q(N .
% : ¢
[ |5t e X 372
; ).
H rac.
HC™ CH,
07 "N,
51
T e TN %
CH, o N
H S N
% I &
52 loH, X 2
N ‘o
X N
H rac. 5\ HOD/\ %
HLC™ TCH,

/




CH vy o

Xs--1C ~ K 170 F~c

CF% o

81 i

XCF Hrac. N O

78 i

-Yc H rac.

Ha Xs~ 0 187 CH3 H rac.
Table 1 (Continued) 50 Ex, R R3 R4 config. R5 RB R3 or R np_r0]

82 i T%breﬂé}mtﬂugcfp X2 NHrac. C

-, 0172 CH3 Xz

CH3 o ~N 80 3 /CCI
FI ~C N

H3C dij i

~CH3 N Hrac.

0 222 & ™ Ny rac.

CH N 79

46
B [r2 [R° R config. [R5 R
] R3 or Rd . mp.[nC]
SO T LN CH, %
%
cH, I)\\ 0
CH,
H rac. X CH, N
)
54 1x HC. e %
Lo o ,
ne _ T
H y ]
rac ‘ x‘; .
5 | cn, CH, % % 191
| .
H fac. |HCT TCH, A
56 Oy | X _CH, X, 158
X lgj
H rac. : N
0,
%
57 [ CH, X .. A I 230
|
% % _ CH, N
H rac.
CH, | A %
Nz
|58 - '
)I(z . Hsc\.xs CHGJH:, %
CH, H,c)ﬂ 0
H rac. * N
4
59 )Icz | H3c\x3 _ HC._ _.CH, o s 125
CH, % ~ N
H R )
X
O




Hc CH 83 CH ; 199 X2 O\ ~.

raC. HC CH 0 'O H3C 85 X2 3C\ X3s \

_ "CH3 HzC~/\N H rac.

fY cit

87 CH3 Xa\ X; 0 250 |

H rac.

a 86 C

H3\C 0 169 X2 |

CH3 Y2 O Hraa o N\

, C~t 88 i 3 Xs\CH3 b x 233 N,c a+, Hrac. CHO Kcl 89 CN)~~/cH3 X,
160 Tapie 1 (Continued) 47
| Ex. |Rr? R® R4 config. . R® R®
- R®orR* mp.[°C]
>|<z CH, Ny X 250
Cr, ,/]\ca, [
H H rac.
% o
61 (I:Ha )(6\_(}'3 X, %
% CH,
H rac. CH,
0 N
7]
. T
62 foh, Iy O, X 3 169
§ L[
H fac.  {HCT e, o
7
N
8 |eH X ot % % 178
i |
H rac. |HhG™ TCH, :
O N
IR N % X
|
X s H/m
H rac. &
4] N
S
1
65 CH, X % Q
{
H rac.
CH, [ %
N/
66
1% Xa\% HC._CH, % . 225
CH, Ao
H R :
%
o

FICCHNOS84 H3 ~~C 0 127 CH3 X2 N O




Hrac. F{,C Ct N N Table I (Continued) 51 Ex. Rz R3 4 config. R5 R5 R3 or
RA mPICI 90 c XI5 0 154 ¢ YN/ Hrac. CH3 /N 91 H3C~~ o. Hrac. NN
92 \/CH3 XS 1L Hrac. ItCCFt o N 93 HBC- cHNCNHc~1 / o Hrac. N F
94 iz HAC, HBCcH3 0'C6 CH3 HR (J ~/ Ks I / N~ O95CF6 \/CH3 150 H

rac. .ci4 ONI \
- Table 1 (Continued) 48
Ex. R |R? " IR® oonﬁg- R® R®
R*orR* mp.{°C
67 ?H:: XJ\CH:, X o
& Y
' H rac.
. 1 e

"
68
G [ I &Q(
3 ‘A\c S
s N
% o)

Ty
o
o %
%

H 1ac,

69
T

H rac.

N CEN

o N/\/\Q

H rac. X,

72 | ?HS )(_,\/CHS xs %
| % CH,
' H rac, CH, ?

~ (i:H:s X;\._/ o T &
: L
H rac. |He” “cH,

w




96 ' Xa~ X4-at xs 300 CH3 rac. Hc CFl O NHs 97 1 e H3C~ CH3 243 CH3 1 / o

AHrac. H4 a - - --------- - -“---------n oo---- - Table 1 (Continued) 52
Ex. R2 R3 Ra config. R6R6R30r R nmP[CL 98 d,H3 Xa\ NO 209 cl~ H
rac. Xz N FlaC~-/ CH3 99~/Cry3 Xa Y. 182 a Hrac. 1, cHB ONI . 100

/CH9 at CH O/ Hraa10114/CHSHHCCCHS/232 CHB HRYI /N\ xs O
102 iTebig\1 (Gonfinyed H rac. at o

1Ex Rz R3 R4 (:O3nfigl ) R5 Rs )
R orR mp°C

74 (I:H:’ X% % 167
) j\
"\ o

175 % [heo c %
Lo 1™ " o, ©Y

H rac. X

RG CHy | X 0 246
! ‘

rac.

£
>

%
) |

ﬁn?‘

7

y
e

H rac. )g | Ry
N/ ?
CH,
8o, XS\CHs X . o 172
% CH, M
H rac /“‘\*K‘
C
H, Y %
|78
?Pg_ &\/CHS % . % . 170
% H,C H
H rac. CH,
(o] N
()

‘|80 .
;IZHZ X _-CH, X'\CH:, )g 9 222
I-E .
rac. 5\
He” o, *

e’

81 - -
),ZHS XJ\CHJ XS\ | )7\@\ 187
E N

H rac.
: MG CH, ® *




103 xa\ Xs o
X 146 H rac.
con-fig R5 RB R3 or

cll,

CF,

/

CH3 F ~~

H, ¢ ci

~¢\ N/ Hraa CH3 No/ \ X F 104 -3 ;

o/ |

cu3 ~4 o

N Table 1 (Continued) 53 Ex. R R3 R

R4 105 G~ nmP ICL "3 xs\CF3 X4°0 209 Xz Hrac. Hc
\ X4 0 106 i H3 X3\ NIC 286 <cf~ Hrac. rac cN~ O NFz 107/CH3
H racrablfe%m}‘ﬁnuedg 1 08 /CH3 H, C OH3 %0.0H3 202 CHS HR/ N\ O
&= R R R* config. [R5 Re
R¥orR* mo.[°
p.[°C]
82 ?Ha X % 0 215
CH,
Xz N
H:!C CHa \ I xs
83 (I:H“ % oL X 199
N e |
4 o I
x N 0
|84 C C 7
),(2'43 X~ H, X‘\CH, S 127
. \
rac. e e, He— O X
HC”
8 % |HCS cHy X
X,
H rac. CH?"’
% | N
& Ci
| Xaxcw % 0 169
% CH, PBC‘\\/\NJ\@
H rac.
CH, %
|87 GHy Xa\cns X, : o 250
% CH, N
H rac.
CH, %
188
?Hs x“\cr:a X iﬂ’ % 233
HCVCH,
H rac. s o
HEL
. HC™ i&
89 o, X ot % X 160
) LS
H rac. HC™ e, ”’—EN




109 CH3\/C3 X 180 H rac.
CH 250 Hrac.

111 3C—~ .

config. R5 R5 R3 or
CH3 o a Hrac.

NI~ 113)

ct HaC , »
[/ O/
R nP [(C]
N (r)r-

H3 X%Xaélajle‘(Cont%uld%S H rac.

y N~ N 110CH,
IN Table 1 (Continued) 54 Ex. R2 R3 R+

112 ICH3 x3\CHa X Hrac. \l H3Ce N CH3 O\

\' xi /CH

H rac.

n
~

CH3

114 X3 CH3 X; X 237 O ON Nclclt 115 C

51

“TEx. Rz Rs R4 oonﬁg. Rs Rs
R*orR*
["C)
190 (l;;-{3 XS\CHS % o] mp‘[lS41
& l\‘/CH:i Nh
H rac,
CH, | RN X,
. ~N
91
)!& H;‘C\/\XS o
CH, Ixe A
H rac.
. )g I's) / l
. N AN
17216 e o X %
) DL
H rac. HC™ “CH, |[¢®w
198 % |Acl c %
| .
CH & IkHa \©\f°
H,C
H rac. X N
i E\ ] .
.. 94 )I(2 H:’C\Xa HC CH, O/CHa
CH, %
a 0
X 1 N
B -
%8 o, CH, X X 150}
| s
I H/GH;
H rac. CH,
Q N -
o
{96 fen X X X X 300
| o .
rac.
HC™ “CH,
i
97 .
i& H:sc\)g CH, &GY 243
H, 0
CH,
H rac. X, CH, a
4




H3C CH3 0 116 H3C CH3 H3C-C/ N Hrac XS o CN 117 H3 V, x| %o H3C' H
rac. 118 CH3CH, Xs X X2 CH3 Hrac CH3 o N Table 1 (Continued) 55 Ex. R2
R3R4 config. R5 R5R30r RA mP ICL 119 i Ha Xa~/C 213 Xz CH3 Hrac. CH3
~ /' N N2120 | H3 )~~/ Xs 4 198 Hrac. N HNC CH3 F¥% 121 Hsi/CHs ) X

Hra /122|H3~a~/CHs 4 X Xz~ N/ Hrac. HC 0113 O N
123 ff?b'gigc&l‘:{?@ E: |

R? R config. (RS RS

RPorR? mp.[C]
R LR N X, 0 209
CH, .
X, N
f 1L T e
HE” e | T %
_ =
19 1o I CtH, % % 182
. H rac. | Hy CH, A
100 )’g X _CH, ‘ CH, %
CHa . : (r ‘ OY©/
H rac. X% N
A
101 x, _CH, HC.__.CH, 232
3 010
H R N
% O
102 JeH X % %
[
% o H:Cf
' H rac. CH, o §
)
(103 JeHy X % o
I .
X e CH, F NJ\@\
H rac. CH, Ho ; %
F
104 (I:HS ' Xa\/CHa X g‘": % ’ 146
: VRS,
H rac. |me” o P
]
N




CH3 HsC,ICHs N Hrac.
cFL3 ;,~C ( 287 Hrac.

R3 or
CF3 ko

Rin (

H rac.

124 72/~ CH3 N H rac.
(Continued) 56 Ex. R2 R3 R con-fig R6

0 0 N3c'

CH3 N Tabl e |
126 Cli3,~/CH3 x, ~4 195
CN N 128 Hc, di Y4 CH

lyyr o yJ(DA 125

/ Hnc. H3C CH3 HNC 127 Yj\C xz

H3C~ O H rac.

H H3C O\

129CH3 C

K 24zl'abl%e<% (E‘bn%m%:ﬁ Hrac. cit O N 1305‘[30-161 YCH XZ/ Hrac. CF~ NN

Ex. [R? R® R4 config. |RS — =
R*orR* moJe
p*Cl]
105 ?H:* b Ay X% o 209
CH,
S SURPee!
H. rac. |HC” e, = | %
Naw
nee" ‘
106 ' XS\CH3 a o X 286
% |0
' H rac. |™S oyt
0~ “NH,
.107 )Ig X _-CH, CH,
cH, (( o
H réc. X N
N/
g
108 >l<2 X; _-CH, HC..__.CH, o ' 202
h HaoiPs
H R % N
(8]
) Y
H rac. Hac CH; . N
7N
) =N
R % 0
’ | Q.
H rac.
CH, O) %
111 )|<z HC -~ CH, 250
X
s A %
H rac.
% 0 A
N. - B |




LCH, O NHs

N 131 CH, ; CH3 x4 Y. x 281 0 132 ci4 cFt H rac. --
Table 1 (Continued) 57. ER2 RS Rconfig. RS R5 R3 or Rnmp ['C] 133 CH3 H
rac. CH3 ONH2 134 ii ;-,208 Hrac. oi 135 CNc'S CH3 Hrac. N 136 /CH3
ftc & | / | 192 CH3 H RN~ _0 137 CCN O 212 Hrac. | " [/ \ 138
Table 1 (Continued) 54
[Ex. RrR? Rr? r? config. RY R
R*orR* mp[°C]
M2 JeH 1% % 5
[ CH,. :
i 1L (9
H rac. c
H,C CHSH:’ o= N "
l L
.113 )l% Xa/CH:‘ ’/rCHa Y@/’%
CH, 1. 0 '
H rac. | x N
i Ry
P
114 ?1-;3 X—CH, X % b 237
% CH, | e
HC™ ™ CH,
Q ]
H,c)\cﬂ.
115 ?Hs X~ _-CH % % 1135
1% k/l\ H,k?
H rac. HC CH, i .
116 )I(z HC._ xoTy % He
% c
CH, Hy .
% o CH,
17 1% HC. %” %
(I:Ha % \©\(°
H,C
H rac.
% o
%rf
% H/Cﬂa
H .
rac. CHa P
oy




Nc. kCH X i o C~ H3C lea N Hrac. X5 rY 139 CH3 X~-N,/Cfa Xt | CH3 H
rac. CH3 O NOCHa |~ Table 1 (Continued) 58 Ex. R2 R3 R4 config. R5 R5
"R3 or R4 np. I C] 140CU~ /q{y N 148 Xz / Hrac. HCcat3 N 141 )1 ~ H3C- C
G8B H3C ""OYO Hrac. 142 H3Q | cut CHrac. ~ o0 a 143 CH3 )a"CH b X

186 1%bfé1\{boanr c. HoC Na O N -Nam 55

inue
B R R Y config. |R° Re
_ R}orR? mo.f°
p.[°C]
119 ?Hs ’S\/CH.». X X 213
X H/cm Q
H rac. CH, C%_N
| | . |
120 JeH I _CH % X . 198
H @0 HC Sen, \ 4 '
' 0
121 ?Ha X _CHs X E?
i . QE
A | )
H rac. H:,C CH3 HJCIN Y,
\_/
{12 Py | X CH % %
Sl 1L
: H rac. |HGC” “cH, .

N\
l =
{123 )|(2 1-{3(;\)(3 CH, X, _
| A H“’c|>l\ N
. H rac. CHy
. - 0
HC

'124;(Z KON O

| N A

k[ o KA mrg”‘
. H s

rac.

H rac. CH, N

1125 CHa X X, 287
i
o % “H ; I\rCHa Q\\N
| J\@,&




214 H rac.

ONo O

144 iH3 X cl, X 199 Xz X tSc~~ 4 N O 145 i F3 xs~,

- 146 iH3 ; 155 cit X2 Hrac. < NN / ON~ Table 1 (Continued) 59 Ex- R2
R3 R con-fig R Re R3or R mp.[C 147 ) XxI & |IY Hrac. cH o 148
c 12 CH3 Hrac. o~ cH NH2 Xs O 149 CN3 0 245 CH3 r " *N Hrac. rJ U

Table 1 (Continued) 56
qEx. [r? ] R c(;nﬁg_4 RS R®
RorR mo.J°
p.[*C}
126 (l:H3 X _-CH, 1% * 1@3
i ), |
H rac. HC CH, Y/
H:c' ﬁ:}
127 (I;Ha )g\cna X X
% : krcns é\(
O
H rac. CH, 5
128 :
T H:’c\)g CHon, %\@Y
CH, ,Kl 0
H,C
H rac, % N
129 eH X X X 247
|
ah e |9
CH,
H rac. " e, 0%
1130 C':H-_, )(:;/CH:l xs X . ]
& H/‘”* @Y
O
H rac. CH, N
=N
N\K"
1131 ?Hs X—CH, )g“ % x _ 231 f_
- ],
H“ o
B2 e, X % X
i
x, | H..c\,\)
H rac.
CH,
07" “NH,




150 xs\ XS X N, ¢’
a cEt

Hrac. r NNN/ |

J ~ |

H rac.

152 yCH3 ~\ NC H3 F\ Hrac.
IN 154 C X. Hrac.

config. R5 R6 R3 or Rnp.[Cl 155 Xl

cH ON 151 j\
No (i

| 1%bl9ﬁ0§§tﬁ/u&i)~ 265 Hrac. at ON I57\‘

10 Y

Il ry Hrac.

Etc CH+ F 153 XZ )/c ¢ CH3
O N Table 1 (Continued). 60 Ex. RZ R3 R
H3C CHs O CHs C{~ CH3H3 H rac.

B |rR* [R® R? config. TRe e
R®orRr* .
. [°C,
133 ?H:s XS\CH:’ X % mp.[°C]
% CH,
H rac.
CH,
07 N,
134 1 oH, ’S\CHE X % 208
%
H rac. lw B
0
[P [ O 7
CH, ('/ ' OYG
H rac. x; N
N\
! =
136 X N —_on, [N TR 192
* e
H R
X o]
B LT:74 o
i(i% Xa/CH:l CH, we °’”\©\/ 212
H rac. : "\!r< >—)g
X
{188 [x, [hc_ % -
éHa : Cﬂm: \©\r°
HC »
H rac. % @
FT ‘ .
N N L AN % X
X, CH;
H rac, CH, ‘
- o“ N
1 oSt

A\
0

HD /

\




157 cu3 CH 192 3 Hrac.
i3 221 H rac.

/\ x Nc CF N~ |

VONI1 CH3 158 i

1sO0 ~ ~~Cry C"'

0 222 Xz N Hrac.

N 159
N~ x 206 Cry Oy Y. 161

is Y3\A 181 k /| Hrac. b ONb 162 Ct F, at OCNa CH3 Nx HSJ4 1 NO
Table | (Continued) 61 Ex. R2 R3 R4 con-fig. R Rs R or R 172 163 np.rcl
Table 1 (Continued) 58 ' '
Ex [R2|R° R config. |R® R -
R*orR* mp.[°C}
140 CI:HS X % 148
" bl
rac. H"’C
a1 1 x HC,
|
eH, X
H,C
rac.
W2 [x [How
Gy | ® He
fac.
%
143 :
C|>Hg &\Cﬁs % gt % 186
rac. H,C c"('::ls o N
H.E?
144 1 ch, X '<I:H, % 199
: M
N ooy
. N [o]
- '|145 (I;Ha )(:’\_CH3 )% % 214
X : |
rac. L |
br"
o,
145
T ’S\CHS X % 185
X,
rac. q)
N="
[o] N/\/LN




Al1l72 He a5/ a NO164 AN P x 227 Hrac. t a5 ONGt 165 iyyHa 258
CF~Rry/ Hrac. HC' OH 166 i 266 -Ka5 o 167 CF~ 0 o H3O Hrac. o
w, 168 Cyyhl3 ~~CH3 Xa~ Xs 159 Ct N/ ~ rac. HBCCH3 N.. p F C 169 CH

N250 i 0 40 _
Table 1 (Continued) - 59°

Bc R R R cgnﬁ§.4 R =
RorR mp.[°C]

B B PN % *

o
1148 >](z : H"’C\XS cH, X
CH, . H,C
1@ % cH, : T cH, | 0 245
! X~ ' J‘—@—
CH, : N %
H rac. H/ O/\
IERTEN | X X
X, o Hac\[\) |
H rac, CH,

_‘151 iﬂa X o % 5
H rac. ‘j\ N N/LQXE

HC™ en, |
: : e cH, -
152
‘H rac. ]@/\N
we ey | ] *

rac.

183 | x CH, CH, : ;
(!':H:{ XS/ ' 0
H
& .

154 (I:H:" X
%




Table | (Continued) 62 R2 R3 Rconfig. RS R R or R170 i N N 213 cFt H
rac. ON "OIN 171 ?" ~ x5 0228 y2 1 N\ Hrac. Ct 172 181 XZ H rac.
N ONY~ I|i NCH 173 r'" N3 N182 CH Hrac. 174 CH3CQ | \ Hrac.o XS
| ~-CH 175 197 H3Cc/cH, \' I Hrac. CF3 O NN 176 XZ H3Q Ha |l i O cit H
rac. Table 1 (Continued) 60
B R R G config.  |R® e
R*orR?
mp.f°Cj
155 )l(z Hac\xs CH, %
CH, (k \O\(o
CH,
CH, W,
H rac. X v
1156 (|;Ha X _-CHs X X 265
X WC/,\/CH’ |
H rac. CH,
0 N
157 o y
),(:5 X"‘cn:, X% ¥ 192
H rac. <]
/\I\>
0 N N
CH,
7158 (I:H3 )(3\0‘_!3 X 0 222
% N
H rac.
ne oy, [0 ] %
S
159 [oH, | X % 221
| ‘
H rac. =
RC CH, Nz, l *
190 1% [Xe—cn, x~ O HE o % 298
% N,
181 JoH X X 1
: % 81
N N ?
H rac.
[s] N
N,
/ ¥
CH, . |
. %
H S |
X W N“/-@/
o




XS Nn /N Table I (Continued) 63 Ex. R2 R3 Rconfig. RS R6 0 ' or R
mp.[C 177 Al X 216 Y2 cft vJy Hrac. ca ONIiIN178 CN N 200 Hrac. O
179 H3\ X5 ~6 197 Ct Hrac. ''S ONT 180 CH, / CH3 Xi\ N-O 143 <cit N
rac. 1 CNIl NH3C-06181 CF3 X & 234 o0 Xz XBSc & N C~NO 182 C Ham

N X Ihbi@ 1@6ntinked)y N 61
(Exﬁ RZ Re N oY) config.  |g° . RE
- RorR* pI°C
R % & % e
L - |1 &
A o
' V/\N o
164 (’;H3 _ )(5._\0‘_‘3 % . % 227
: bl
: - H rac. | cu,m’
O N
. ar
.165 (I;Ha. X‘\CHE X /LQ\ 258
d ). "
H rac. e Sen, |\ X,
B T i T
166 ?H’ X—CH, )(4‘ % % 266
% CH,
_ H 23
o2 N
167 — i
' % HC, -
[
S R Pen y“QY
_ HC
H rac. X
e
B o X o 150
: Lol
: , rac. :
N 0O
HC
169 (I:HS % (I:Ha % 250
X, ll ©
N o
AN,




Table 1 (Continued) 64 Ex. R2

Hrec. 183 i1 H3 Xa\CH J(5 x 169 X2 ' Hrac.
R3 R4 config. R RS R or R4 nP [C1L 184 Nc~ I's CH3 Hrac. Xs 185 CH 3
~a\ b ~4\ 198 HfaC. NN\ f\ X 186 CH3 202 Xz ~ x ry a- , 4 Hac, N O 187
1 H3. Ks\ X5 X 200 cit H rac. 188CH, b \. Hrac. ON 189CF~ c 198
H 1 acrapfd NConthlued) 62
B [R? |R? R config. RS e
R*orR? mo.J°
: p.[*C]
170 ?Ha x“\CHS X 4 213
%
rac. l ?
[s] N
0
2 N
rac.
HC™ “CH, %
172 CH, Xon, X% % 181
rac. - |
A ST
N CH
173 jen, |x %
: i \CH3 % . 182
) v
rac. o
174
o Hac\xa CHon, |
CH, ~ o
rac, HSC
- O
175 (I:H:’ X _CH, X % 197
% He _Cﬂa
rac. CH,
. O N
N\
176
, iSHa Hsc\xa C/K%H: Js\@\f
o]
fac. Ha
* NN
L4




190 A'S cN, 196 X~ 1 i

R6 R or

R4 np CC]

H3GQ~\ X CH3 N Hrac.

191 rl

liiN O Table 1 (Continued) 65 ExX. R2 R3 R con-fig
H3 ; CH3 X4 X. Y. 253 XzZ CH3 /
X5t 193 d H X3\C X5 X6 201 Hrac.

I C 0 192 "2
O NN Nc

194 CH3 X3~CH3 0 250 tv N 3 O Hrac. 195 G3 X331 X5 198 Cft /I Hrac.
O N Irable §96oritifiRed)- - - N 245 X? Hrac. ga
EX. Rz R3 R4 conﬁg. R5 Rs
: R®orR* mo[°
p.[°C]
7o X _CH, % % 216
xz HSC/H/CHS
H rac. CH, .
N
-~
w
RN EN. X x
% ,
H rac.
_ /N
g
1™ 5% %~ % % 197
‘ .
X, “ q)
H rac.
S,
180 | G ' _
)!:3 }S/CI-IS x'\CHa % o] 143
N
rac. |HC” CH, /| "
= -
N HaC
IR ? o 234
xz j Q
N A
X; HE™ on, o,
HC” N 0
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b | o *\Cl\(
CHa o
H,CJS ,,
H rac. %
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. NH,
1 CI;H‘ Xa\c;H3 % ¥ 169
i g?i
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o 197 Cit CH CH3 H rac.
R 198 np.[C] H3C , o0
C'3 ;:aCH3 198 & CH3 N, "

3 or

at H rac.

Tabl e |
H rac.
201 CH ~o0 \

3 0 c,

H H rac.

(Continued) 838 Ex. R2 R3 config. RS Rs R

ys NF F F 199 C'3.Y',clt Hrac.
N 202 ie H3C HC
- OCN 204 2C-\Xs

O N 200

I NH, 0O 203 1 3VY3-1C198 Xz Hrac. O i
Table 1 {Continued) 64
E R R R* config.  |R° R
‘ RiorR* mo.°
p.[*C]
184 )|(2 HSC\X‘, X%
o H.-,Cfl\ ' \©\“/"\/©\
H rac. CH, da
X, o
% o x’\cﬂa X 198
H rac. N
Q0
. ' X,
-{186 & % iﬂ, % 502
1o oy f?
HaC\N o
1187 (I:Ha _)(3\(}'3 )% @ 200
X H7
H _rag, P
188
?Ha x"\CHs X @
& _ .
H rac. I\l7 o 'N
¥ R
=N
189 (I;H:s X"\CH_., % X 19§
H fac.
RTINS
190 oHy X ina % 196
|3 bl
N\ .
HNT 0




CH | o

, H rac.
ICl 205 Xt H3~~

N Table 1 (Continued) 67 Ex R2 R3 R config- R5 R6 R or
a 206 H3C ICH3 ctt H rac.
ON 208 2 0 253 CH3 N-Lf X H

\

~MN\ CH3 X

L/IN 207 cH3 184 CH3 xz Q/

(0]

H rac.

N Hrac.
NNi

rac. 209 ;\/CH3 OCH3 240 Hrac. p 210 HBC CH3 \~ X x | o H3C 11 H rac.
F F 2foble1Qchntiftedf 266 XZ OH3 65
E R IR Rt Teonfig. |R® T
R®orR* o
191 ?H"’ X;—CH, X“‘, X % mpég
X, CH, i
Hy CH,
192 )l(z H:;C\/\xa ’S\OY
CH, A 0
H rac. - ) & "
NG N - A
Naw !
1193 (I:Ha XS\CHE XS X 501
X,
H rac. <]) @
O NT TNEN
1194 CH, X CH, o 3
: ] ~ 50
% XSI b
S 0
H rac. / \%\
%
195 | cH, Xa\CH3 % X 198
X, A |
H rac. Q/I ?
0 N’\Q
196 GHy )S\CH:, X % 245
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8]
o
K 1?7 >](2 )(3/0H3 CH, ‘\/Q/\g
cH, ,/(
N
H rac. ]
X
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O NL Tabled (Continued) 68 Ex. R2 R3 R4 config. RS RS R3orR 212 CFL

nmp.rqg F Hrac.
Xs\C XS H rac.

H3C CH3 a 213 CH3
O OH 215 CH, XS HO/ 232

cit

~av XS - _

[ 1
H rac.

6yo H rac.

CH3 H 214 qi

216 )N X\~ o 7 H

rac. Gt N 6-3 217 H3c~ CFL.. 4\ CH3 , O H3C Hrac. 13 ~I FF 218 C
3 L_Ilaf)lgq (borltin(:ed?z | >250 66 '
& R g | R config.  |RS R®
. RPorr* . mo.fe
198 . p{C]
. i‘zHa. H:;C'\x3 )21_13 ’%\@Y
0
H,C
H rac. X N
. F
o
FF
199
(I;Ha X"\CHS X %
1% c é)
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o N
e
200 cI;Ha )gg—u-c}g X X % - 188
P Y e
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1201 X -
1 %
3 PR
H H rac. % 5
. 1202 )Ig |-|3(;\x‘3 HC cH, X,
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% ' o]
203 (I;H3 XS\CHa : )% % 198
& .
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0 ’\Q
. O~CH,
C[204 ’fz Hac\/\& %,
CHy % | @\(o
H rac. b 4 f‘gj




clt Y4 F Table 1 (Continued) 69 Ex. R R3 Rconfig. R5S R R3 or R4 219
mMPdCl A H3Q\' Ks F Xz Hrac. HO 260 N3C CF, (Zers.) F ~ 220 roc a5 CH3

H3C,,~X3 0cl5 Xv, 'Il HR 24 0 190 221 CH3 HR 24 QO NHZ 222 iz H30 CS G
228 CHB HR X ~O NF 2 223 CH- Xs\/CHa 4 x2 HR Mab NN O 224 G 3 243" x2
0 HRul Rontindzd) © 67
Ex. IR? |R® R* = [config. |R® R
: R*or R* mo.J°
p.{°C]
205 }’(2 Ha(;\/,\x3
CH, A
H rac. '&

%
OYO
N
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Naw
]
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ﬁé\”

NI\
=

206 )1(2 H,C \-/\)g

o
o
%‘P

H rac.

266

N
~[207 P Xy | X, % 184
X
H rac. q) @ NH,
0
208 x| o, | o
( ~ CH, 253
. CHa )S @/\N,H—Q—)g
H rac. '
%
200 (I;ZHS XJ\/CHa | & O’CH3 240
H rac. \7 ) o
%
4210 C
by [ 0L
A 0y
H rac. X
"
. F F

<
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o
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225 258 7clt CH3 H3Cl HR NHZ O 226 HBC ACN\X3 p HR N O Table 1
(Continued) 70 Ex. R R3 Ra config. RS RB R3orR. 227 mp.[§ H3Q V- O CH3
‘clt HRN~NH O 228 241 HCCH 3\ rc~HR/ NH " O 229 CH3 H3C ~14

H'\CH3 RHP o NH 300 230 Cl H3 H3C\L HCG ICQ1 HG- 0
Table 1 (Continued) 68 '

Ex. |R? R? R4 ognﬂg- . R® R®
R°orR mp.°C]

212 CI;H:’ Xs\/CH:, % %
5 ol
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HC™ “CH,

(o]
1213 (I:Hz X"\CHa X % .
. Q
' ) ' ‘ N

H )

N

H rac. CH,
4
I,

%

?
8

%

z.

214 Ton, %
] C
& H3

Q,

232

5

215

|16
?"'3 X"\CHa

R A PR TTN %
| %, CHen, \Q\f
CH, He )% o
H rac. % I
A
1218

CHy - H.,r?l\
: H rac. CH, oH 250




H R O NNi

F6C__CH3 Itc'o

H R o NFs 234 |

200 231 CH3'" X3\/3 X3 HR H3CC3 0 NF4 CH3 C 232 232 \/ H3 N
149 H3QY HR H N O 235 197

i H3 H3C Xz

(Continued) 71 ExX. R2 R3 R4 config. RS Re

\X3 v I\ HRHsNO?226 Table
RorR4 nmor 236 CF%H3C i t5 X2 0 HRONN237 CH3 182 | H3C, N cf~
Table 1 (Continued) 69 .
EX. RZ R3 R4 cgnﬁg \ RS Rs
R orR '
. : mp.[°C]
219 o | Ho A " - L]
x % | ko
: : rac, 260
HC™ TCH, {(Zers.)
_ F %
220 X, HE. c:Ha '
C.. CH,
. 5 &\{jy
‘ R *
o
L221 . W 190
HAES *&f\cﬁ- %
R % \\[::]\Tﬁo
. "
. 228
ZE | ael e
CH, X
R X
:223_ cl:Hz X _CH, % .
X :j\
R Hy CH,
| 243
~|224 (I',‘1-|3 | X _CH %
; bt
R HC™ “CH,
H)
258
25 1%, HeL_o, '
l H,C X3
CH, X ;/ e
R X NH,
O
26 1%, | HC._CH,
l H,C fH
CH, X, ;/ X )
R
0 .




HR
HR
H3C

~

ONN 238 CH3 \/CN Xz b ..
Hi H3 H3Q H R FzN O 241 CH3 H3Q o

- 200 243 CH3 XZ H3Q\ H R H c~O
Continued) 72 Ex. R R3 R4 config. RS R5 R3 or R4 np Cc]

N O 240 |
, Y HR <~/> O NHi

HRNNO 239 CH3 xa\/CH N Xt
HR ONH2 242 194 CH 3

~HC 0 156 Table 1

~ HAC-0 ~ -

244 CH3~/OH3 N N

Table 1 (Continued) 70
Bx. |rR? [r® R* config.  |gs R®
) 3 4
| HyC._ " CH, ot
CH, X,
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R %
© 241
228
R IGCN
CH, X
R
229
' | ne
R
Lo S
. . . 300
230
5 | e 5 ¥
% % H, CH, |nc” °
R
o ‘ o 200
. 231 ?Ha )S\/CH:; /Ixs\ X ‘
% HC CH,
R
o7,
232
282 Oy | X CH, i X
% HC—~CH, |Hc™"
R
: 07" "NH,
_ 149
234 . -
P ?Ha H,C._ % &% ‘
L | é oS
R
KN 0 :
. 197
235
I | Hes f t
% X, é
R :
AV .
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HRNCrt o/ 195 245 CH3 X3~,/CH3 HR MaS M- 0 147 246 H3Cry CH3 \ X3
HRN 0247 CH H3Q o CF~ Y. X1 X3 HR H3C CH3 ON 248 85 H3Q k CH3

(0]

HR{ N OX/ | o 249 F3C,~ X5 HRtc ON 250 cF~ Xz HaC~ 1 x HR oo
158 251 CH3 H3CG-1 H. HR N O 188 _
Table 1 (Continued) 4
Ex [R? rR? R4 config. |RS Re
R*orR* S
p.[’C]
236 (l;H3 H,C X ?Hs X
X, X, <5 o |
R
0% > NH,
. 182
237 ?Hs H3C\ xs X
% X, A O
R
07 N,
238 [ CH, | X _CH, X X
: O '
R
HNT YO ,
e v X %
LR
HC
, | BN 0
1240 CH; T x
11 H,C : ¥
X X%, é H
R [ .
BT
241 CH, % H X
IR
R
i 0% TNH,
i 194
242 en, oo X X _
* & &S
R
a3 ) o 200
| H,C ¢ '
x | X i .
Jaes
HE™
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- --- - -- ---- -- Table 1 (Continued) 73 Ex. Rz R3 R config.

& H

R5 R5 R3 or R4 mP [ 252 cH HB CHRONOR253 245 CHs C H3 | \
RO 254 ck~ HR o 128 255 rya X2 H3Q x CH HR 256 cH, )~-,,,C 1
HC CHs HR ON 257 C3 181 ClI3 x M i |
Table 1 (Continued) 72
ERCEG R conig. R TRo
R?orRr?* mp.f°
p{°C]
244 -
R R o ,D
% ' N
0]
%
195
245
G, [ X, _CH, g(,)g I5
)(2 N
R Wt o o)\Q\!
H.C’o
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LN o g
CH, X, % 0
R m’w
I
 he e g)
| P
85
48 [x oL
1 H,C._. %
CH, X, M
R %
0
245 | cH, X
c
)l(z H3 \.Xa ECHS o\%
R |
1550 :
(':x:g MOy, chl !
HG— ~CH,
R
o N . )
- < 158
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JE= 5]
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HBC CH3 HR 0 217 258 cf~b HRNO 259 C3 x H3C- b OHR O N Table 1

(Continued) 74 Ex. R RB R4 config. R R R or R4 MP[C] 260. i ft F~C'A
)Sa HRO 261 H3QA CH HRh41 / N O230 262 H3C1cl~eat HR Nv
193 263 CH3QA ~cy 0 xa HRK I/ NV O 264" CH3 N X

Table 1 (Continued) 73
Ex R |R° R* config. RS R
RiorR? .

252 | ch, X X mp L]

I Hac.\ ‘

S O

H R
NoTo 245

253

HC,

R

>
>
O

: | 27 128
1255 )ICZQ | Hac"xa | X 5{"‘%
o

8 ?sza X O in X
c
: H R & e ?
: ' é 181
257 ?Hs Xy~ _-CH, _ st\ ] %
% c— ne
H R H, CH, |
| é 217
258 | cn, % .
C %
)1(2 Hy ~x, é e
_ H R

. {259 CH, : X =
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S
. 7 H R




0 N~HRIS5 o,

HC,

H3C~CH3 |

CH3 HR N 0229 267 Xz HC N cN CH,
(Continued) 75 ExX RR R3 Rconfig. R R5 R

ON 152 265 ;\/CHB NHR H Q@O /INL 207 266 X3.

3 )b, OHRN ~lv
or RA mp | c] cH 268 H3Q\,

~C"'
0 Table |

ON 269 183 H H3Q\ r5¢4 ocN, r "a. HR270 y CH3 H3C~ N,
Table 1 (Continued) 74 '
B R (R R* config.  |RS RE
RaﬂrR“ 9
260 (I:H3 He. = . mp.[°C]
I 5
R
R
{261 1 x HC_ o,
H,C
L | MOy 7 X P
R X & N
o 1
. 230
“|282
Eﬁ Moy T %
&@T
R
. NV
193
263 ’|9 HC. Hy X cl
R X
0
264°
f“a X -t ¥ . F
% e
e [T
o N
e A 152
1< ?Ha X~ s ¥
% |
R HG™ e,
0 N
26 % A _ 207
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. [ H,C : % CH,
CH, X, \
R X V
O
57 X 229
HC. _CH,
H,C . CH,
e | % % 6
R 5 N
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HRI / N O 271 161 cH3 '2 H3C, 1 H3C \CH3 HRo 272 ?3 x3\/CHa 1 o
X 282 Xzv CH3 HRONI157 273 CH 3 X3 Xe HCtc HRON129 274 CF~

H3C\C | ~ HRLJ/N0164 275 cF~ H3QA Xz HR/y~ "N O 219 ---- - .-
e e e e e e - ---- Table 1 (Continued) 76
Table 1 (Continued) 75
BT R2 RS R* config. |R® R
' R*orR* ' mo.J°
p.[’C]
268
AN POk
x X PN
H R Hy CH,
0 N '
. A ’ 183
269 [y, aH, c
. (i: Hac\xa Hy oM
H R %

BT _
| - ()I?Ha My H’?r‘da % :
| H R | % "W
o]
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271 CH, %
_ | H,C._ %
X, X, N
y R Hy CH,
o N
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272 (i';Hz xa\/CHa i . X
| a e Y
: 157
273 ?Ha Xs\/CHs : X . X
X ho— i,
: H R
O N
‘ A 129
274 )IC:’ H‘*c\ig 6 EH., %
' E H R
A’" © 164
275 (i;x:[s Hsc\x" & %
. H R
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Rconfig. RS R6 R3 or Rnp CQJ 276 CF~ Ha CA x HR ON 277
S X

Ex. 1R2 R3
Gl HaCy x HR 278 200 CFL H3C! x O HR ON 279 200 cit Xz H3Q X3
'CH HRI OoON280CH3 N X Xz ~Nc¢c | ~ HRNO 281 C;-. cua xs X
HRo 282 CF~ HHCHR Y2 Y3 1-CNO
Table 1 (Continued) 76
B IR? [rR® R* config.  |R® e
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R’orR* mp.[°C]
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277 | cH

’,(2 A Hﬁc\xa X i"’ % '
H R é
- V 0 V
. 200
.278 )'c(:sz Hac\xa_ X %
H R é .
4] N
279 b 200f.
| J?' MO, E s
~cH,
YIS
1280 (l:H3 )(3\/(};3 % X
*z I
0 e
X

‘281 CH, ¥on_CH,

"x-—
T
b
O

H R
Ak
NS o
. ' H R |ne e
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HRHc cN, 277 Table I (Continued) 77 Ex. R2 R3 R*

R3 or RnmP ["C] CF~ 284 HBC HR o N 197 285 CH LL111 | a
HBCHR 6 o LI 286 CR3 H3Qyy I\ 0 X2 '3 1 HCN HRHCCF5 HClL 287y
G182 12 H3QA ySOCH3 X31'I x HRo Items CH3 288 CH3 ~S~/CH3 C N N

)C('2:~Od-aﬁeaé?§m%‘gg/8)0 N 163 289 i Ha X§_7/CHB ~4 ~4 X2 JIJ~ HRHC 'CH

283 CHa C x CF~
Con-fig. R5 Re

Ex. Rz R3 R4 o(:nﬁg' R5 Rs ‘ J
R°orR* ' mof®
: : p-[°C]
284 CH, c % iﬂ, %
| H,C .
% X,
R
A
. 197
285 | cn, c % X
| Ha ~
% X
R
. O i
286 ?Ha HCw X F .
xz x.! i Hsc\.N
R [He oy '
%
Hc’o
i 182
287 | x, HC oY, CH,
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‘ 83
/N\
HC™ TCH,
PP P | et F o x
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e . o ™ 163
?&Hs Xy _-CH, % ) &
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o , o™ 212
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g1 (I‘,H3 Hac\xa % o % .
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' R |
Y
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290 H H3C, X3 ~Cy3
ON CH

03 rJd

HRNCK 0291 CH3 USC S X2 I Xy H

Table 1 (Continued) 78 Ex. R2 R3 R config. R Re

R3 or Rnmp.[(C

X2 HC'CH3 ",c o

292 c1% H3C~, Xa Nc Fzclt HR N-CF3 0O 293 CFI 3 H3C |
ROCGCt 200 294 CH3 ), CH3 )~ x Xz H3C "CH3 H R ON 144
Table 1 (Continued) 78
|Ex, R2 R3 R4 c(:nﬁg' \ R5 Rs
R ofR mp.[°C]
“|292 -
- Tl Heo wog %
&, X, oy |
R % \CH3
0
SRS X | T
R
o]
O 200
_-|2%4 c':H:| Xa\/CHa in %
% HC™CH,
R
Q N
) 295 ™ 144
s | neo r %
i Sk
R
o 221
X X, é
R .
| 297 o 150
| e X, %
R
O N
; - by
[298 (I';H3 )(:’\/CH:1 I X . %
& ' ) HaC/I\CH:, H;C,
R
0
, 163
2016 e X P T
& s AT
. R i O
(4] N
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CH,

H R FSC CHo
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295. CF13 HBC NYt HR Nc'N O 221 296 CH3 H3G, X2y j HR NCN O 150

3[JJ-5 HRON 298 Cy HH CN XS ~6 7 "3 HR 163 299

297 | H3G1 ~ 2"
CFH{3 HBQ X o X ~1 HR~ NO Table I (Continued) 79 Ex. R2 R3 R4
config. R Re R3 or Rmp.I1C 300 NCB 7 Xy HR ON 301 CH, 98 H3C,y vy
X O, Table 1 (Continued) 79
Ex. |Rr? R? R? config.  |R® e
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[°C
..;300 ?Ha HC X o mp.[°C]
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H R
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CH,
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301 ICH3 H,Cu %, X ]
% X A ~CH,
H R
. . Q N
) &,
) 302. ?Ha X~ _-CH, X X
¢ O
H R
‘!:": Q
- 1303 (I:Ha xs\/(;H3 X %
’e 5
H R -
l") 0
{304 CH, .
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% X, é HC
H R _
_ HC( o
. 1305 CH, %
: H,C N
dis S
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S o
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N
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% ' H,c)\u
H R HE™ eH,
%
He
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HRON 302 H3 CH3 X HR O 303 CH3 ;

ct-L x5 X XXz ANd-O HR/

cit
O 304 CH NCG1Y Xt FC HR305CHB HBCX X I X3 b/ 1 HROCH 306 -CH
3NGC1L XXHRG6N Ol O 307 H3 H3G, ~CH o c~-H HRHO NHC 179
/o Table I (Continued) 80 : :
. Table 1 (Continued) 80
B [rR? R R* config. |R® P
RorR* mo.[°
pl°Cl
308 (’3!13 xs\/CHa X %
X, e,
R |ne e
o N
H,c)\ca.
1309 | ¢cH 174
[ X ~CHa ¥ ¥
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R _
. 0 N
u..c)\cﬂ,
310 oH, [ HC_ X o T 231
] X L)
L
o N
H.,C’Lcﬂ,
P T HE iy
I 3N
CH, % j %5 (ﬁ)ﬂ
R %
Dk
O HC
P2 e | Hel ey %
CH, X “-’?LCHB
R % NX-CHl
0 22
1313 ?HS Hac\ X %
% % gg,“*a Pon,
R "C
O N
. H,C/Lc:ua
P14 i“a X O in ¥
c/
R
o) N
. “’°/k°"’ 69
35 |eH, | HC % X
X % o
. Hy CH,
O N
P
o™ 200




Ex- RZ R3 Rconfig. RS Rs R or
N clc 174 309 IrHa x3\/CH3 NHR IS ON

H3C at ON 311 H3C,

Ha~TI HRI / NOct 3 313 iH3 H3Q | Xa a5 p a,
X3\ / Gabl1gCOhtintidy \CH3 H o 0 HR 81
B IrR? R R* config. |Ro e
R®orR* o
1°C
316 (ISH;, HC. _ % (l:H_._ % e L'CS
X % é o
R
H,G
Hac_\" o 210
317 ?HS Hac\ % X,
< O
R .
HG
HE AN
| 131
318 ?H3 Hac\ % T
X, * A
R @
[+] N
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319 Esz H"‘c\xa ‘ X x
R < >
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H:c)\c"‘ '
R
o N
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321 1oy | HC X %
i RN
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R
L] N
Hﬁ*cﬂa
322 |oH, X CHy jg\ X
R
[ N
ue o,
_ 149
323 (l:;Ha Xy _-CH, % %
: O
R
N ]
H,GJ\CH,

IS 3 X3\ al

R nP[ Cl

308 CH3 \/CHs N & xz pas

~p~aS 310 i
HR CNa O H3C 312 C H3Q\ at
HRONI%'j, as 314 C

HRc+5 O

Hs C231 at n HR
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ONG69 315iR3 H3G, FC'CH3 HRp __ 200 Table I (Continued) 81 Ex. RZ
R3 Rconfig. RS R Ror Rm CC1 316 CI3 H3C, IXSrl H ~4 HR WJ H3

H .~ C NO 210 317 i ry3 H3CG,x3 X2\ "HR H3C Ha N O 318 CH3 H3Q\ Y.
131 HR ON 319 G3 H3C 1x3 x k| HRO v~ay 320 C 145 H H3C~I X35 X3
Table 1 (Continued) : 82 '
. Ex. Rz R3 R4 conﬁg_ RS Rs
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1324 ]
| O, | X CHy % N
; Ol
H R
N [v]
H_,c)\cu,
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- 1326
T ™0 5 A
H R
o N
mc’kcrs

327 ?Hs H.C
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/
e
x
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2
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2
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O
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=
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O\ .
g
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HRo Ncckt 321 i HB H3C-1 -6 0 & A~a5 HRO N fSE~-OHa 322
CH3\/CH3 Xz RBCL H R ON HP do 149 323 CH3 y3,,/CH & HR N 0 Tabl et
(Continued) 82 ER2 RB Rconfig. R RS R3 or RA nP [C] 324 CH3 \/C ~4 c Y.
HRNO 325 CH3 7(s H3C~, Xz X3 H3C HR\ N O 326 CH3 H3C- NANb H

R O Nable 1 (Continued) 83
- Ex [R? R® R* conﬁQ. RS R ‘
RPorr* |
mp.[°C

. o . - pLCl

X b

H R Hy CH,
HG cH,

. o
333 =

)I(Z Ha(;\x3 HO Oy cI:Hs .

| CH, A X o
H R %
" 0 HG M
334 cI:Ha X;—CH, X4‘ % : Eﬂ, % ' 250
| e
. H
O N
&

335 c|;|-|a X;—CH, )(4‘ % X 236

% - CH,

Hy
A
|In t.he_ ;?receding 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, - ]




327 H3C, X3 K H R 328 C H3C~X3 7CF, H3C H3 HR N CH3 O 329 176 C H3C, Xs
0., HRNO~ ONMOCN3 330 CH3G~X3 0\ plJl | / Ny HRONCCH3 331
C;\/CHB HRcN, \ 0 CH Table 1 (Coftinued) 83 Ex. R2 R3 R4 config. 1Re
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333 Ke Ad Ré&hdan fou%ﬁ’ne gdﬁlpéﬁn&s 'E')f 5er'¥era?fo|_rl?n%lga') are characterised by their
~ - wide range of applications in the therapeutic field. Particular mention should be
made of those applications in which the inhibition of specific cell cycle kinases,
particularly the inhibiting effect on the proliferation of cultivated human tumour cells
5 but also the proliferation of other cells, such as endothelial cells, for example, plays a
- part.

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 celis 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 nuciear 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 kihase anda
: éubsecjuent 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 és e.g. butyrolactone also.leads to an armrest 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 centroéomes, for the activation of the phosphatase Cdc25C, as well as for the
30 activation of the anaphase promoting complex (Glover et al., 1998, Qian, ef 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 pho.éphorylates histone H3 at Ser11 and thereby
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As has been found, the conpounds of general formula (1) are characterised

Yt eriniiale bR cBRBencdion ik J ot SO0k Aspeaais caliaysia | on of
- speci fi grregtlih th?é/(ém MRS ha ay. REWey&U bRl Be r'@e'gé‘@btﬂ tbl'yr}ﬂeﬁ{]ﬁlﬁ'ﬁgnaﬁf'fthe

proliferation of cultivated hunan tufour ce eration
of ot hefPecdia phosphatasas sucicaheld. Qdcﬂé[] eRusmﬂ amdchipise, 1%@)y¥eastsmtﬁ As

b ougnt 2 SHRIVE KIBRR Gl Attt R 52 rliass, WiERveraxpamsiam ot é)éé?%ﬁégéégnby
t he sr resdartyferitheinté thegiitosis fakskl (Rdllsﬁéil atNerE ﬁé@sgﬁﬁ?% freSE! |

cycl e. The cells arrest, independentl é the cel or’ a speC|f|c
| engt h Bfthe (GEM phase @arpab@éae)mggnaed: ¥ the intiilsitior bé certaipmogioaproteins gl |

ren
e eyt ablekBRereh R o' PakilftaiRr it BR RG] of BY agsntsaitlih ki nases
St udi esstamusen:ddést@bqi@el rﬁi@otay@lbsc’(é gﬁ‘éblcﬁftﬁﬁ%ﬁéﬂ BiBcRRI YFBRasth Xenopus,

or is mveshgiatlons in human cel ave shown that 'the transitibn fromthe

- @ phagdngrstiny{$ehff andHerwgiz 598@ by the CDKl/cyclin B kinase (Nurse, =
1990) . This kinase, which is also known as the "mtosis pronoting factor
( ), phosphoryl ates and thereby regulates a nunber of proteins, such as

nunlview of mnumloldglmwdjpértaé@tr@é@hpoﬁﬁéé 8f §Eneraf r égim g}ﬁbg'

trlx roteins, which an i nportan art in the 20 t he
gﬁcl eartNgivanyph, thejr ise %ae@w%pﬁm@loswaﬂy aecepiabie salts are sultablerfot ot i ¢

ppar at S WERIEHEer GSE A AEaCRNOET Y BRI o ABnBaR A R fbrabBe st (ve
CDKI ki nase nmutant shows a rapid breakdown of the CDK1l ki nase and a ‘
| SUbl%eqLc"‘ﬁfEh A5EEEs iBIVIRS P IE e IdrBEtichs @0 IR S KLPSS sassaefcrgma) ng et
e -inflammatory and autoimmune diseases (e.q. colitis, arthritis, Alzheimer’s disease,
-glomerulonephritis énd 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
20 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 fong-term .
treatment of the abovementioned diseases, also in combination with other active
25 . substances used for the same indications, e.g. cytostatics.

The activity of the compounds according to the invention was determined in the
by'totoxicity test on cultivated human tumour cells and/or in a FACS analysis, for
examplé on HelaS3 celis. In both test methods, the compounds exhibited a good to

30 very good activity, i.e. for example an ECsq value in the HelL.aS3 cytotoxicity test of
léss than 5 pmol, generally less than 1 umol.

Measurement of cytotoxicity on cultivated human tumour cells

To measure the cytotoxicity on cultivated human tumour cells, cells of the cervical
35  cancer tumour cell line Hel.aS3 (obtained from American Type Culture Collection




25 1990). The treatnment of human tunmour cells with inhibitors against
CDKl/cyclin B such as e.g. butyrolactone also |leads to an arrest in the
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correcting for the control value (medium control).
20
-FACS_Analysis
Propidium iodide (P!) binds stoichiometrically to double-stranded DNA, and is thus
suitable for determining the percentage of cells in the G1, S and G2/M phése of the
-cell cycle on the basis of the cell DNA content. Cells in the G0 and G1 phase have a
25 -;diploid DNA content (2N) , whereas cells in G2 or mitosis have a 4N DNA bdntent.
~For PI Staining, 0.4 million HeLaS3 cells were seeded, for example, ona 75 cm? cell
. culture flask, and after 24 h either 1 % DMSO was added as contro! 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 ahd then céntn‘fuged again . The cell pellét was




The new conpounds may be used for the prevention, short-termor long-term.
treatnment of the abovenenti oned. diseases, also in conbination with other

active 25 substances used for the san¥ indications, e.g. cytostatics. The
activity of the conpounds according to the invention was determned in the
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well, and the cells were incubated for a io further 7 hours. As a control,
20 pi of ‘'reduced Al amar Blue (Al amarBl ue reagent which had been autocl aved
for 30 mn) were added to 3 wells. After 7 h incubation the col our change
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wt.%, preferably 0.5 - 50 wt.% of the total composition, i.e. in amounts which are -_
20 ZSUfﬁcient 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 égentslfor
-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 consnst of a number of layers.
: Slmllarly the tablet coating may consist of a number of Iayers to achieve delayed |
35 Telease, possibly using the excipients mentioned above for the tablets.




FACS Anal ysis Propidiumiodide (Pl) binds stoichionmetrically to

doubl e-stranded DNA, and is thus suitable for determ ning the percentage
of cellsin the Gl, S and G2/ M phase o the cell cycle on the basis of the
cell DNA content. Cells in the GO and GL phase have a 25 dipl oid DNA
content (2N), whereas cells in & or mtosis have a 4N DNA content. For PI
staining, 0.4 mllion HeLaS3 cells were seeded, for exanple, on a 75 cnR
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conposition, i.e. in anounts which are
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 écbeptab!e
organic solvents, such as paraffins (e.g. petroleum i’ractions),' oils of vegetable origin
25 -,(e.g. groundnut or sesame oil), mono- or polyfunctionat alcohols (e.g. ethanal or
glycerol), carriers such as e.g. natural mineral powders (e.g. kaolin, clays, talc;
'.cfhalk), synthetic mineral powders (e.g. highly dispersed silica and silicates), sugar
~ (e.g. dlucose, lactose and dextrose), emulsifiers (e.g. lignin, spent s’ulphife 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,




20 sufficient to achieve the dosage range given bel ow The doses specified
may, iIf necessary, be given several tinmes a day. Suitable tablets may be
obt ai ned, for exanple, by mixing the a¥tive substance(s) with known

excipients, for exanple inert diluents such as cal cium carbonate, cal cium
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The formulation examples that foliow illustrate the present invention without
20  restricting its scope: '

- Examples of pharmaceutical formulations .

A) Tablets per tablet
s . ‘ '
active substance : 100 mg
lactose : 140 mg
corn starch _ 240 mg
polyvinylpyrrolidone 15 mg
- 30 magnesium stearate 5mg
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 |

polyvinyipyrrolidone in water, kneaded, wet-granulated and dried. The granules, the -
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this purpose, such as neutral fats or polyethyl eneglycol or the derivatives
thereof. Suitable excipients may be, for exanple, water, pharnaceutically
acceptabl'e organic solvents, such as $araffins (e.g. petroleumfractions),
oil's of vegetable origin 25 (e.g. groundnut or sesane oil), nono- or

pol yfunctional alcohols (e.g. ethanol or glycerol), carriers such as e.g.
nat ur al remaising coroadanch gnel tyle aghesiuncdtesmte e Sc:reeﬁbd'dﬁd mﬁdéﬂt hetic
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by oral or transdermal route, particularly preferably by oral route. Wen
adm' ni st eractiversabbtaricee tablets may, of coyggg contain additives, such as
sodi qg}g{b érat e, calcium 35 carbonate a dical ci um phosphat e t oget her
0 3 ditives, such as starch, 89 @®er abl y potato starch,
gel ati ne agninistarchi ke, in addition to the a]tgwm ntioned carriers. ‘
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sub#? ancesPaniRyEQideinged wi'th vari ous fIaVlﬁungenhancers or colourings in
-s addi ti onsddfurhRartigresmRptdtappd excipients Frﬂb parenteral use, solutions
of the active substancgzQ y be prepared u5| ng “suitabl.e liquid carrier
mat eri al s.M 1 ntravenous use |52Im91000 ng per hour,
preferably between 5 - 500 ng per hour. 10 However, it may opti onaIIy be
necessary to deviate fromthe anbunts sp@ciiied;, dependl ng on the body
wei ght or.nmethod of adm nistration, the i nd00iragdal response to the
nmedlication, the nature of the forrrul ation used and the time or interval

over o it Sone ¢ S,, | .be sufficient
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ill ust raé{}fﬁs gﬂﬁwalﬁv@ﬁfb%nwthyi@mrch and the magnesium stearate are

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

C) Ampoule solution
active substance 50 mg
.25 : sodium chloride 50 mg
water for inj. 5 ml

- The active substance is dissolved in water at its own pH or optionally atpH5.5t0 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.




20 restricting its scope: Exanples of pharnmaceutical formulations A)

Tabl ets per tablet 25 active substance 100 ng |actose 140 ng corn starch
- 240 mg pol yvi nyl pyrrolidone 15 ng 30 ﬂhgnesiun1stearate 5 mg 500 ng The
finely ground active substance, |actose and sone of the corn starch are

m xed 35 together. The m xture is screened, then noistened with a solution
of polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The

~granules, the 90 remaining corn paﬁ;r,ﬁimgnﬁst he magnesi um stearate are
screened and m xed together. The mixture is conpressed to produce tablets
of suitable shape and size. B) Tablets per tablet 5 acti've substance 80 ny
| actose 55 ng corn starch 190 ng microcrystalline cellulose 35 ng 10

pol yvi nyl pyrrol i done 15 ng sodi um carboxynet hyl starch 23 ng rmagnesi um

stear att) Ecrgpdﬂﬁsﬁgé@rahermu@eqw ground active substance, sone of the
corn starch, |actose, mcrocrystalline cellulose and polyvinyl pyrrolidone
are m xed together, the mxture is screened and worked with the remnaining
corn starch and water to forma granulate which is dried and screened. The
sodi untar boxynet hyl starch and the magnesi um stearate are 20 added and

m xed in and the mxture is conpressgd togormtablets of a suitable size.

!
N

N~ |
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0

10 wherein

R denotes a group selected from among hydrogen, NH,, XH, halogen and a
C4-Ca-alkyl group optionally substituted by one or more halogen atoms

15 'R2 denotes a group sefected from among hydrogen, CHO, XH, -X-C4-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, C2-C1o-alkynyl, aryl, heteroaryl, Cs-
20 Ce-cycloalkyl, Ca-Cs-heterocycloalkyl, -X-aryl, -X-heteroaryl, -X-cycloakyl, -X-

heterocycioalkyl, -NR®-aryl, -NR®-heteroaryl, -NR®-cycloalkyl, - and -NRE-
heterocycloalkyl, or

a group selected from among hydrogen, halogen, COXRE, CON(RB)Z, COR®and XR?,
or .

25 R_3 and R* together denote a 2- to 5-membered alkyl bridge which may contain 1to 2

heteroatoms,

R®  denotes hydrogen ora group selected from among optionally substituted
* C4-Cqo-alkyl, C2-Cyo-alkenyl, Co-C1p-alkynyl, aryl, heteroaryl and -Cs-Ce-cycloalkyl , or




C) Anpoul e solution active substance 50 ng 25 sodiumchloride 50 ng water
for inj. 5 mM The active substance is dissolved in water at its own pH or
optionally at pH 5.5 to 6.5 and sodiufachloride is added to nmake it

i sotonic. The solution obtained is filtered free 30 from pyrogens and the

filtrat E3i s @nj_jﬁprrrgﬁ sunder aseptic conditions into anpoul es which are
then st & AMIR PR AT iagelferdenale a saturatetotirsaturatediCy-6,-atiyl Bidgey  and
50 ng ofy i nt Clains .5 1) Conpounds of general
formul a (rﬁﬁ g%%%@&ﬁ%‘/t\]&%r@ I\A\NN4 R R6ER (I) to wherein R
denotes a group selected from anong hydrogen, NH2, XH, hal ogen and a

C - C3-aLk oup optjponal l.y substituted by one or nore hal ogen atons, 1s
R2 deno{:{egegggﬁso(ﬁﬂ'ogé||%§'3}éﬂ}{¥§egrﬁ'¥hﬁhbeﬂ¢mfﬂgen, CHO, XH, -X-G -C2-alkyl
and @an optionally substituted G -C3-al kyl group, R3, R4 which may be

I dent i ca% or different denote a group selected fromanong optionally

subst i t B denctesciysiragenor, —CI!ZI—)G[D-@J-E&PUIandCZ- C10- al kynyl, aryl, heteroaryl,
C3- 20 C8-cycloal kyl, C3-C8-heterocycl oal kyl, -X-aryl, -X-heteroaryl,

- X-cycl oal kyl, -X heterocycl oal kyl, -NRB-aryl, -NRB-heteroaryl,

- NRB- cyx| Oa|ih)éach%§e-"%e 0 ro sel ected from anong
hydr ogen, hal ogen, COXRB, g%b&%%bﬁ%%‘%{ode%ﬁgs @o‘?rug's R3 and R4 together
denote a 2- to 5-nenbered al kyl bridge which nay contain 1 to 2

het gr oahons,. .
. 1% R in each case independently of one another denotes hydrogen or a group

selected from among optionally substituted C4-Cy-alkyl, C2-C,-alkenyl, C2~Cs-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) Corhpounds according to claim 1, wherein
20

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

2 ‘R? denotes a group selected from among a CHO, OH, and CHs group, |
R R* which may be identical or different denote a group selected from among
hydrogen, optionally substituted C1-Cs-alkyl, C2-Ce-alkenyl, Co-Cs-alkynyl, Cs-C;-
cycloalkyl, or ' '

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

- R® denotesa group selected from among optionally substituted C+-Cyo-alkyl,
Ca-Cio-alkenyl, Co-Cg-alkynyl, Cs-Ce-cycloalkyl and Cs-Cg-cycloalkenyl, or




R5 denotes hydrogen or a group selected from anong optionally substituted
C - Clo-al kyl, C2-Cro-al kenyl, C2-Clo-al kynyl, aryl, heteroaryl and
-C3-C6-cycloal kyl, or 92 R3 and R5 or93R4 and R5 together denote a
saturated or unsaturated C3-C4-al kyl bridge which may contain | to 2

het er.oa gms,égés ci%not goptional |y substituted aryl or heteroaryl, 5 R7
~ denot es Fh§AA &y & Foranddy’ lagstherdeqiate e satuated pnunsaturated €4+ Qgaliwhatidyd v of

one ano{yfdh rﬂﬁg%ﬁﬁﬁiiﬁ)@ﬁ) ﬁqeﬂeg%ﬁég{sgaﬁach case i ndependently of one anot her

denot es hydrog or a group rom anong optionally substituted
G - C4-al kyl, C2-C4-al kenyl, C2-C4-al kynyl and phenyl, optionally in the

formof _the tautoners, the racemates, the enantionmers, the 1is

di ast er&ﬁgpg%érm’%% xtures thereof, and optionally the

phargracol ogi cal |y acceptable acid addition salts thereof. 2) Conpounds
according to claim1, wherein 20 X and R6 have the neaning indicated, and

Ri dde‘nooptaisonﬂuuﬂmﬂmw{or&ﬁo;}fﬁbe.damon?rs,atggrrau@rnla&ésgq?j@fd?énmmg,gggﬂga a CHO, OH,
and CH3 ,grpu R3, R4 ich may be identical or different denote a group
el ect AP RIRImAE AT HRbHuES htactdand opbenallthanbermacaegesly |

C2- C6- a4 éble%fo@d(ﬁﬁﬁﬂ%'tstr%é - cycloal kyl, or 30 R3 and R4 together
denote a - Co-al kyl bridge , enotes a group sel ected from anong

optionally substituted G -Cio-alkyl, C2-do-alkenyl, C2-C o-alkynyl,

C3- fp-cycl oal kyl and C3-C6-cycl oal kenyl, or 93 R3 and R5 or R4 and R6

t oget her denote a saturated or unsaturated Cs-C4-al kyl bridge which may
contai 3}l t dCompeurdsaccordingaoctifm deora?,ewhbyginogen, 5 optionally in the
- form of ot B8, RAHEOIRS X hadvenedeamns SndicatodCaagt | omer's. the

R® denotes a group of general formula

15 - ,
-wherein
n denotes 1, 2, 3 or 4,

R® denotes a group selected from among optionally substituted C4-Ce-alkyl, Co-Ce-
20  alkenyl, Co-Ce-alkynyl, -CONH-C-Cyo-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®-C;-C1o-alkyl-Q",
| -CONR’C2-Co-alkenyl-Q', -CONR®-Q?, halogen, OH, -SO,R?, -SO,N(R®),, -COR®
- ~COOR® -N(R%), -NHCOR®, CONR®OC/-Cyg alkyiQ' and CONR?OQ?,
25
- Q' denotes hydrogen, -NHCOR®, ora group selected from among an optionally
substituted -NH-aryl, -NH-heteroaryl, aryl, heteroaryl, C3-Ce-cycloalkyl- and
heterocycloalkyl group,

30 'Q*> denotes hydrogen or a group selected from among an optionally substituted
. aryl, heteroaryl, Cs-Ce-heterocycloatkyl, Cs-Cs-cycloalkyl- and C1-C4-alkyl-C3-Cs-
cycioalkyl group,




di astereonmers and the m xtures thereof, and optionally the

phar macol ogi cally acceptable acid addl tion salts thereof. 10 3) Conpounds
according to claim1 or 2, wherein R %R5, R, R8 and X have the neaning

i ndicated, and Rs denotes a group of general fornmula (R10 )n R9 15
wherein n denotes 1, 2, 3 or 4, R9 denotes a group selected from anong
optionally substituted Ca-C6-al kyl, C2-C6- 20 al kenyl, C2-C6-al kynyl,

SO CRO onidy e ot br it 4936 5 szgﬁp%ﬁecﬂeeci EPtom088 Kyt or a
group septenally Sfutmﬂttaed)ﬁ‘g-Gs@I@I %%@ker@l and cgb@,aa @g’%‘ﬁ&g—a@)y L

cora. odkerter IR ZO%Nﬁs%ﬁgbgq@Q%L}?@gngWé%%&@ @5 Q
SﬁBSﬁ Ffﬂt@éﬂ‘”ﬁ@g@“’d&d"@.ﬁ“ P GO RO OB R N 1)1 -

and heNHQQBQI-UM&QN(@r)ﬂuNOﬁn@aM@mt es hydrogen or a group sel ected
froma pg an optionally substituted aryl, heteroaryl,

het er ocycl oal kyl , .C3- C8-cycl oal kyl - and Cl- 4- al kyI C3- C8- cycl oal kyl
gr oup, ac&ilgroip g@w i group sel ected
from arrét;ﬂg opt| ongﬁy sulgsttlbgut ed?%hoga "Td?? ?agag@%ﬁ'gﬁy and
C2- C6- al kér -0 Cl- al kyl, O C2-C6-al kenyl, -0 Cr C6-al kynyl
- C3- C6- het ocycl oal k and C3-C6-cycloal kyl, or s a group selected from
anong hydr ogen, CO\IHZ GRS, - (R8)2, -N(R8 - NHCORB, - NHCON( R8) 2,
\‘\T j acent grok p& #nd R10“{oggt her denote a bridge
i

i
i

f
Q0

(C1~C3-Alkyl-Q )m
10 Y denotes O, S or NR™

m denotes 0, 1 or2
R'  denotes hydrogen or C-Co-alkyl, and

15 R denotes hydrogen or a group selected from among optionally substituted
“phenyl, pyridyl, pyrazinyl, pyrimidinyi, pyridazinyl, -C1-Ca-alkyl-phenyl, -C4-Cs-alkyl-
- pyridyl, -C4-Cs-alkyl-pyrazinyl, -C1-Ca-alkyl-pyrimidinyi and -C+-Cz-alkyl-pyridazinyl,

R®  denotes C; QCs-aIkyl
20

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

25
4) Compounds according to one of claims 1 to 3, wherein

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

30 R’ denotes hydrogen,




0 RI3 NRI2N 12 04- ~--RO 1 1 Y (C1-C3 Alkyl-Q 10 Y denotes 0, S or
NR', mdenotes 0, 1 or 2 Rl1l denotes hydrogen or Cl-C2-al kyl, and 15 R12
denotes hydrogen or a group sel ected om anong optionally substituted .
phenyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, -Cl-C3-alkyl-phenyl,
-Cl-C3-al kyl - pyridyl, -Cl-Ca-alkyl-pyrazinyl, -Cl-C3-alkyl-pyrimdinyl and

- C1- C3- abpstibnl nadRaIf ﬁ%.g - 8 20 optionally in the
- form of tﬁeitaﬁ{'oners??ﬁgu%%‘elﬂng €s q\%]]‘agﬁg}ﬂt‘?%rpé?@aﬂﬁé'm@fﬁa reomers
-and the diagtereemarsan dhe raintiirep tthereadf] sind BtBRAL W& eptabl e
- acid addééée?ﬂaﬁ%é Haé‘.eo éSth Corrpoungg accgngéﬁ$ 0 onéé!: aime 1
to 3, wherein % t khe neani ng i ndi cated, and R denotes

hydrogen, R2 denotes CH3, and 30 R7 denotes hydrogen, 95 - optionally in
t he for n})of the tautonmers, the racemates, the enantioners, the
dPast er @breP@psnadioféomuialiassordiagdolanesoliciainis Prak i hg§ as

Jphar macol cept abl. aC| d addition. salts thereo S .5)- Conmpound .
- of formul %cécoyggﬁgccﬁﬁp ¥ claims 1 to 4 for use as pharmaceutical
conposi tions. 6) Conpound of for mula | according to one of clainms 1 to 4
for e.a
. N 5)) SCompound of formuia I according te one of claims 1 to 4 for use as
e _ pharmaceutical compositions with an antiproliferative activity.
10 )
__7) -Use of a compound of formula | for prepan'ng'a pharmaceutical composmoﬁ
~for the treatment and/or preventzon of cancer, lnfectlons inflammatory and
autoimmune diseases.

8) Use of an effective quantity of a compound of formula | according to
one of claims 1 to 4 for the preparation of a pharmaceutical composition for
treating and/or preventing one or more of cancer, infections, inflammatory and
autoimmune diseases.

9) Phannaceutlcai preparations, contammg as aclive substance one or more
_ 26 - oompounds of general formula (1) according to one of claims: 1to4 or the '

: phys;o!og:cally acceptable salts thereof, optionally combined with nventlonai
. excipients and/or cariers. '

| -10)Process for preparing a compound of general formula (f),

wheéréin
* R“R” and X have the meanitigs given in claims 1 fo 4,
30- characterised in that a compaund of general formula (1)




pharmaceutical conpositions with an antiproliferative activity. 1l:0 7) Use
of a conpound of fornmula | for preparing a pharnmaceutical conposition for
the treatnment and/or prevention of camer, infections, inflamatory and
aut oi mune di seases. 8). Use of an effective quantity of a conmpound of
formula | according to one of clains | to 4 for the preparation of a

phar maceutical conposition for trerfingrand/ or preventing one or nore of
.cancer, infections, inflamnmtory an aut oi mune di seases. 9)

Phar maceuti cal preparations, contga-f i've substance one or nore 20
conpounds of general forrmula (1) gccorlding|to_gne of clainms | to 4 or the
physi ol ogi cally acceptable salts f, ronal |y conbined with
conventional excipients and/ olk"carNier N ffProcess for preparing a .
conpound of. general formula (1); 2?5 ﬁ%se NN Rte, rR3INNNIRR R
(1) wherein R =R and X have the neanings given in clainmns | to 4, 3o-
characterised in that a conpound of {(§¢gneral fornmula (11) 96 R~ Rz *N' N
Ra L NNE%TH$S (I'1) wherein WR5 and X have the neanings given in clains
1to 4 SNd 17 sa | eavi ng group,

R'-R® and X have the meanings given in claims 1 to 4 and L is a leaving group,
-Is reacted with an optionally substituted compound of general formula (1)

5
R R
H
(1)}
wherein
R® and R” have the meanings given in claims 1 to 4.
10

~11) Compound of formula (1),

R' R

i

N™ N
ML L
Cl N N™ “/?

. ls

R

(I

wherein

R'-R® and X have the meanings given in claims 1 to 4.
15




Is reacted with an optionally substituted conpound of general fornmula (I11)
5 RN-,R7T H (IlIl) wherein Rs and R7 have the neanings given in clains 1
to 4. 10 11) Compound of formula .(1197, R R2 INN NRa C NNR3 RS
(I'l') wherein R -R5 and X have the neanings given in clains 1 to 4. is 97
12) Process for preparlng a conmpound of general fornmula (1), R R NN 7
| 1 3 RbR) Rogesa fof prepargg rsonpqungd ofgensral Remukn@),es a group of gener al
forrrul a, (RI0 Rs 1o RO denotes an optionally substltut ed group

- CONH- C1- Clo- al kyl ene or
N)I
R\
N 4.
is R

R
U

5 wherein
R® denotes a group of general formuta,

10 . R®denotes an optionally substituted group -CONH-C-Cy¢-alkylene or
~a group selected from among -CONR®-C4-C1g-alkyl-Q", -CONR®-C-C1o-alkenyl-Q",
-CONR®-Q?, and -COOR?, and
R-R®, R?, R", n and X are as defined as in claims 1 to 4,
characterised in that a Compound of general formula {IA)

R1 $2
. J\IN o
" R I IRa
AP R
e

R")

n

15

7 L
° (1A)

wherein
R'toR®, R’, R" and n are as defined as in claims 1 to 4, and
L denotes a leaving group,

20




a group selected from anong - CONR6- G - Clo- al kyl -Q ,
- - CONR6- C2- Ct 0- al kenyl -Q , CONR6- @2, and - COORS, and R -R5, R7, RlO n and
X are as defined as in clains 1 to 4, 98characterised in that a conpound of
general formula (I1A) 15 RR 2 RJ~~NO RBRNNR4E I RS (RoolL (IA
wherein R to R5, R7, RIO and n are as defined as in claims 1 to 4, and L
“denot eds seadiad with @ rsiparyay segongdanyaminete fmiihe corespendiag agude AR yani ne

to for Q th an al cohol to formthe
cor osERAEAG ERRAAIN o BB heorngnRE &0 i Fon r el ates Lo new

di hydropteri di nones of general fornmula (1) 5 RIR2 N RNNRR R6 4
wherein the groups X, R, R2, R3, R4, R5 and R7 have the neanings given in
the clainms and specification, the isomers thereof, processes for preparing
t hese i o di hydropteridinones as mell as the use thereof as pharnaceuti cal
conp05|t|ons -






