-1 - NOVEL HZDROXZ-6-HETEROARYLPHEANTHRMBINES AND THEIR USE AS PDE4 INHIBITORS
Field of application of the invention The invention relates to novel hydroxy-6-heteroarylphenanthridine

derivatives, yhgh QIeoeseyB 1erPRARAL BHISAL FASINE LR RE ieRLGER S R NARS Yz

compositions. Known technical background The International Patent applications WO99/57118 and
WO002/05616 describe 6- phenylphenanthridines as PDE4 inhibitors. In the International Patent application
W099/0511 FElhefinpriisBionsAdehuerteRiines are described as bronchial therapeutics. In the European
Patent application EP 0490823 dihydroisoquinoline derivatives are described which are said to be useful
in the treatnTend infeatithmtatdd e hoterpdioned-Rateninaptiplicaticitind/ Ga0atRes Sidisciasesd in the

6-arylphenapthridingsias HREA BPELIRG Rigmatienmta atapoarslication WO02/06270 discloses
6-heteroarylphenanthridines as PDE4 inhibitors. The International Patent application WO97/35854

discloses phenanthridines substituted in the 6- position as PDE4 inhibitors. The International Patent
applications §08YB#eaB1s8 PreiRioW2004/019945 disclose hydroxysubstituted 6-phenylphenanthridines
as PDE4 inhibitors. Description of the Invention It has now been found that the novel 2- or
3-hydroxy-6-Tret etemetipiat Raiath Hppbiedicie $¢09%67 i1 8 apd WOORNHE 16cdeserihéfér from the previously known

compounds pyersHetieiRigH-aRd soRhistisaded structural alterations and have surprising and particularly

advantageoysGReiasnd ey SRR R R JERIER LRk FRERY RSRS RIS SUBRQHRGS of formula
[, -2-inwhich R1lis Mdrmé\qh 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy,
e

7 comy e(ff/'or predominantg%fluorine-substituted 1-4C-alkw, R2is hydroxyl,

2,2-difluoroe?ﬁo§(()§'°or com - pr ! e-substi 1- 2 l
1-4C-alkoxy "PPEYGRFEARBI) PGSR IR rsoamRiBr SetBRrS ST dpTRed ph

predominanteffaisiinesvnsi inibe tieatmantasptheiein which
The International Patent application WO00/42019 discloses 6-arylphenanthridines as PDE4 inhibitors.

The International Patent application W002/06270 discloses 6-heteroarylphenanthridines as PDE4
inhibitors.

The International Patent application WQ97/35854 discloses phenanthridines substituted in the 6-
position as PDE4 inhibitors.

The International Patent applications W02004/019944 and WO02004/019945 disclose hydroxy-
substituted 6-phenylphenanthridines as PDE4 inhibitors.

Description of the invention
It has now been found that the novel 2- or 3-hydroxy-6-heteroarylphenanthridines described in greater
detail below differ from the previously known compounds by unanticipated and sophisticated structural

alterations and have surprising and particularly advantageous properties.

The invention thus relates in a first aspect (aspect A) to compounds of formula I,
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R1 and R2 together are a 1-2C-allwlenedioxy group, RB-is hydrogen or 1-40-alkyl, R31 is hydrogen or
1-4C-alkyl, either, in a first embodiment (embodiment a) according to the present invention, 114is -0-R41,
in which R41 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely o, piggpminantly fluorine-substituted 1-4C-alkyl, and 115 is hydrogen or 1-4C-alkyl, or, in a
second embggdim mbodiment b rding to the present jnvention, 114 is hydrogen or 1-4C-alkyl,
and R5 is -O%Sl%%w °|"8?1’ ﬁé@'?@‘%ﬁa?’ﬁé% ﬁy,f’i%lfﬁ?i‘é{]%9?51%8’3!\[?1%'(5“@'-‘3’-%&51ﬁ&?ﬂ‘}{%?&%p—%4o-alkyl,
1-70-allwlcarbonyi®BP'&I5H STaYERr 8Py Bty sitisddetSrieuted 1-4C-alkyl, Har is optionally
substituted BY2R61BRMER 1-46drmS- Eheyploall®xyo31eysivrtioradtman @& tiferdetbex) bicy clic

unsaturated or pastralieishtor atedbin@tantlyefiydrirecsobdtitateapiadagkd i 4 heteroatoms selected independently
from the grouvgroemsisting of oxygen, nitrogen and sulfur, in which 116is halogen, 1-4C-alkyl, 1-4C-alkoxy,

1'4C'a|koxyl@r%ﬁ;fﬁhk%tréf‘é%@*%m&y@}{éw DFNO; 4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo,
-A-N(R61)R62, pyridyl, or completely or partially f?uonhe-substituted 1-40-alkyl, in which Ais a bond or

1-4C-alkylene, R61 is hydrogen or 1-4C-alkyl, R62 is hydrogen or 1-4C-alkyl, or 1161 and R62 together
and with incﬁ)%ioﬁsd’fyﬂﬁ%gﬁri‘tf’ﬁé'é'ﬁﬁlﬂh, to which they are attached, form a heterocyclic ring Hetl, in which
Heti is optiofrdlly EUbemgeadriy4Ci@iyl, and is a 3- to 7-membered saturated or unsaturated monocyclic
heterocyclic ring radical comprising the nitrogen atom, to which 1161 and R62 are bonded, and optionally

one to threedisiéhen ani@aaemnsdndansniisaivseiericd Ham hagdiaRaRpsisting of oxygen, nitrogen
and sulfur, igwhigh RRAL [ Jndfe-alkyl,
R41 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl, and
R5 s hydrogen or 1-4C-alkyl,
or, in a second embodiment (embodiment b) according to the present invention,
R4 is hydrogen or 1-4C-alkyl, and
R5 is -O-R51, in which
R51 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a 5- to 10-membered monocylic or
fused bicyclic unsaturated or partially saturated heteroaryl radical comprising 1 to 4 heteroatoms
selected independently from the group consisting of oxygen, nitrogen and sulfur, in which

R6 s halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, sulfanyl, cyano, 1-
4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo, -A-N(R61)R62, pyridyl, or completely or partially
fluorine-substituted 1-4C-alkyl, in which

A is a bond or 1-4C-alkylene,

R61 is hydrogen or 1-4C-alkyl,

R62 is hydrogen or 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

Het1 is optionally substituted by R611, and is a 3- to 7-membered saturated or unsaturated monocyc-
lic heterocyclic ring radical comprising the nitrogen atom, to which R61 and R62 are bonded,
and optionally one to three further heteroatoms independently selected from the group consist-
ing of oxygen, nitrogen and sulfur, in which

R611 is 1-4C-alkyl,



- 3 - R7is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxt2-4C-atikoxy, 1-4C-alkylthio, sulfanyl, hydroxyl, oxo, amino
or mono- or di-1-4C-alkylamino, R8is halogen, 1-4C-alkyl or 1-4C-alkoxy, and the salts, the N-oxides and
the salts of tirg N-BXices-atihaseemeRo UUls.alkbg-Breriianiurtherangitins s Cabrapess (aspect B),
which is an embodigen: aidsPsidi A4 Gampnds of formula 1, in which Rlis hydroxyl, 1-4C-alkoxy,

3-7C-cycloalkaxy, 3-7C-cyglgalkylmethoxy 2-difluoroethoxy, or completely or predominantly
fluorine-subs%guteﬁﬁgﬁ%%i%gy, rg%%%ﬁl%%(%ylAC-alkox 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy,

2,2-difluoroefid¥P %ﬁ"%&ﬂ?&é{@ﬂ?ﬁ%@&éﬁ#ﬁ%ﬁﬂrﬂéﬂ?ﬁ@ ﬁﬁﬁifﬁf’é‘?ﬂ"ﬂ%-alkoxy, or in which R1 and R2
together are a 1-2C-alkylenedioxy group, R3 is hydrogen or 1-4C-alkyl, R31 is hydrogen or 1-4C-alkyl,
either, in a first embodiment (embodiment a) according to the present invention, R4 is -0-R41, in which

R41 is hydrogefindertionalifitler kefttesit@¥¥cdnd Gspdliaspyeta) widcH fs wlleybddirferindssudiand, or
completely ogoqqgg%gigﬁgyxufg.ﬁorine-substituted 1-4C-alkyl, and R5 is hydrogen or 1-4C-alkyl, or, in a
second embodiment (embodiment b) according to the present invention, R4 is hydrogen or 1-4C-alkyl,

and Rb5is -O-I'-%T,' In which
R1  is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or

completely or predominantly fluorine-substituted 1-4C-alkoxy,

R2 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or
completely or predominantly fluorine-substituted 1-4C-alkoxy,

or in which

R1 and R2 together are a 1-2C-alkylenedioxy group,

R3 s hydrogen or 1-4C-alkyl,
R31 is hydrogen or 1-4C-alkyl,

either, in a first embodiment (embodiment a) according to the present invention,

R4  is -O-R41, in which

R41 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl, and

R5 s hydrogen or 1-4C-alkyl, “

or, in a second embodiment (embodiment b) according to the present invention,

R4 is hydrogen or 1-4C-alkyl, and

R5 is -O-R51, in which

R51 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a 5- to 10-membered monocylic or
fused bicyclic unsaturated or partially saturated heteroaryl radical comprising 1 to 4 heteroatoms
selected independently from the group consisting of oxygen, nitrogen and sulfur, in which

R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkyithio, cyano, 1-4C-
alkoxycarbonyl, carboxyl, hydroxyl, -A-N(R61)R62, pyridyl, or completely or partially fluorine-
substituted 1-4C-alkyl, in which

A is a bond or 1-4C-alkylene,

R61 is hydrogen or 1-4C-alkyl,

R62 is hydrogen or 1-4C-alkyl,



R51 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl,-#droxy-2-4C-alkyl, 1-70-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-40-alkyl, Har is optionally substituted by R6 and/or R7

and/or R8, agRistarkt ke2ldgeauriirathmeanasy beies fitrgenlityelie whskineated Abpwdiadnsaturated
heteroaryl radicall&@ép&gj&j@gnbtheﬁhgwlgﬁtoms selected independently from the group consisting of
oxygen, nitr and sultyr, in which R6is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy,
o Cmiotne, Bl subaliolca oy RS SAEER Fia v e %Nﬁ%éﬁéﬁsa G O
partially fluorine-siffitietrexsis.ing rafisa! AMPHFg R NEBIIREM rishd ,dFét?P% %eReafsden or
1-4C-alkyl, R62 isahgdptieratysng 4 @wegidyrtherheterpmansansigrraientyetlected frannihh gracim stvaisf the
nitrogen atom, to ndiglastiiey, aitogtiaalediifemwhisrterocyclic ring Heti, in which Hetl is optionally
substituted bysROELY. anduga 3- to 7-membered saturated or unsaturated monocyclic heterocyclic ring

radioal compgng. e liggen alom o YiehBAL PRS BGR IS AngedRChARIRIaNODRO (ree

further heteroatoms in ependeﬁt e group consisting of oxygen, nitrogen and sulfur, in
which R611 is 1-&5(}'51‘?%?!?7 is 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, hydroxyl, amino or
mono- or di-B#40-i@hd#eeRino, R8 is halogen, and the salts, the N-oxides and the salts of the N-oxides of
these compacudds: Fdite, the dhtidded artththe et ettive B-thiddsad fese @epewrds), which is an embodiment of
aspect A, to compounds of formula I, in which R1is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy,
3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted

1-40-a'koxy’ﬁ%92ih%eh,ﬁ%a%xhe%;éqégl.'s%xn%az 5 %‘%%'&@5}’ et s SYSIRRlme I aysd R iflgroethoxy,
or completely or predominantly flicrine-substitue -4C-a|‘ﬁoxy, or in which T
pounds of formula I,
in which
R1 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or
completely or predominantly fluorine-substituted 1-4C-alkoxy,
R2 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or
completely or predominantly fluorine-substituted 1-4C-alkoxy,
or in which
R1 and R2 together are a 1-2C-alkylenedioxy group,

R3 s hydrogen or 1-4C-alkyl,
R31 is hydrogen or 1-4C-alkyl,

either, in a first embodiment (embodiment a) according to the present invention,

R4  is -O-R41, in which

R41 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl, and

R5 is hydrogen or 1-4C-alkyl,

or, in a second embodiment (embodiment b) according to the present invention,

R4 is hydrogen or 1-4C-alkyl, and

R5 is -O-R51, in which

R51 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl radical, in which



R1 and R2 together are a 1-2C-alkylenedioxy group, 83 is hydrogen or 1-4C-alkyl, R31 is hydrogen or
1-4C-alkyl, either, in a first embodiment (embodiment a) according to the present invention, R4 is -0-R41,

in which RA%kis hyckQegsh, 1-ASamyi-dedfiorf@at-hdey 2. anslyorme AGitaboslidngCepdkylaarbonyl, or
completely or pre@%&)ﬂ&%%%ﬁmf'ﬁsﬁmsﬂ%mn,%i%?'s%lﬂdrz@ﬂﬁé%%%h\)(%?%rﬂp?étéy%?&lhi‘é_\%oﬂ In a

second embodiment (embodimen according to the present invention, R4 is hydrogen or 1-4C-alkyl,
and R5 is -0-R61 HENRPHY LR d?@ 'eW,VT?ﬁ’t-amyL 1-4C-a|koxy-1-4C-aIkyI,yhyd?oxy-2-4C-alkyI,y
1-70-alkylcafbony$ Pwdeipltetdiglepfedominantly fluorine-substituted 1-4C-alkyl, - 5 - R6is halogen,
1-4C-alkyl, IREC-kporpgdn4Calikaigrl2-4C-alkoxy, 1-4C-alkylthio, sulfanyl, cyano, - 4C-alkoxycarbonyl,
carboxyl, hyegaxyis seroge-f (RELHRAZ, pyridyl, or completely or partially fluorine-substituted 1-4C-alkyl, in
which Ais a BoRE104 RS 1adENSdRith ischMdrosiaReQlitkigtn AR (RSP ERORRMed Aaradkyl, or R61

and R62 together, and wi incILl|_§i n.of the nitrogen atom, to which they are attached, form a heterocyclic
ring Heti, in which %?f’f%'%gt] ngﬁy'gl‘j\é'scﬁtuted by R611, and is a 3- to 7-membered saturated or

unsaturated HEn SORIRHERHARIIURE ?h@GFéd?Bﬂli%ﬁr‘f?fﬂ?lZfﬂlfmgrﬁ?tFB&'éﬂegt%rrH?S[?}W?gﬁnﬁgfyﬁhd R62 are
bonded, and optidindgiemaecie thecadigalirempisisechtoRieasn aande nijca e @ REAMARLBREH consisting
of oxygen, nitrogendodiswfygnie twhick Rt fetérdk®mikiphaRéhidehtls Colatitgd, flom @anticony consist-
1-4C-alkoxy-2-4Crglkpasygdndfiraleythi@salianyhidrydroxyl, oxo,

R611 is 1-4C-alkyl,

R7 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkyithio, sulfanyl, hydroxyl, oxo,

amino or mono- or di-1-4C-alkylamino,
R8 is halogen, 1-4C-alkyl or 1-4C-alkoxy,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

1-4C-Alkyl represents a straight-chain or branched alkyl radical having 1 to 4 carbon atoms. Examples
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl and preferably
the ethyl and methyl radicals.

1-7C-Alkyl represents a straight-chain or branched alkyl radical having 1 to 7 carbon atoms. Examples
which may be mentioned are the heptyl, isoheptyl (5-methylhexyl), hexyl, isohexyl (4-methylpentyl),
neohexyl (3,3-dimethylbutyl), pentyl, isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), butyl,
isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl or methyl radicals.

1-4C-Alkylene is a straight chain alkylene radical having 1 to 4 carbon atoms. Examples which may be
mentioned in this context are the methylene (-CHy-), ethylene (-CH>-CH,-), trimethylene
(-CHx-CH,-CH2~) and the tetramethylene (-CH,-CH2-CH2-CHy-) radical.

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy,
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy radi-
cals.



amino or mono- or di-1-4C-alkylamino, R8 is halogen; @-4C-alkyl or 1-4C-alkoxy, and the enantiomers, as
well as the salts, the N-oxides and the salts of the N-oxides of these compounds and enantiomers.
1-4C-Alkyl repuestrisyacpteaigie rabiois ahloranciiaonl y/inadligalnhastin editaih satkeRtaieme: Examples
which may Dg-sRRUQMGHAEalRavHALY o SR DB mBy BRI ARALARK fabEs{Erably the
ethyl and methy| t%%d"é?clfbujf'chéﬂ- Itr)épr(?g,entsig strai hg—c ain or | r%récqr(]e(g alla%l r%dlcal having Ito 7
carbon atoms. xa|¥1'p es whith may% Mentioned are the é)p?yef, |35hep?y C%'—me ylhexyl), hexyl,
isohexyl (4-methylpentyl), neohexyl (3,3-dimethylbutyl), pentyl, isopentyl (3-methylbutyl), neopentyl

(2,2-dimethy e HRYE RiBUtAPreaents ng, ddhe Bheybrsmiioped SasTolpKyatdidals: whisthizlsubsttals.
1-4C-Alkylertetéd bystmaigftihechizivealéntione natiicakdxq vadgdst Exanpksorhiatonzy. de xasmtjales] wieitte may be
mentioned inpthisiieryseskaifd emsiaiereatd s YR PaHoLy bditald 2-), trimethylene
(-CH2-CI-12-CH2-) and the tetramethylene (-CH2-CH2-CH2-CHr) radical. 1-4C-Alkoxy represents

radicals which, in addition to the oxygen atom, contgin a straight-chain or branched alkyl radjcal having 1
to 4 carbon %’gg%}gé&%ﬁ%ﬁé%pﬁﬁﬁgg%g%oé)%éﬁt? AR %‘i‘) %%(W’l‘é’bﬁ'gféwy%&%ﬂt%'f&'tert-butoxy,
propoxy, isoPFEEeRr ShHSERETQBIOPHRX e YSIRhuvRKRBEHRYEIPRaRIS are Brefematt Alkoxy represents
radicals which, in addition to the oxygen atom, contain a straight-chain or branched alkyl radical having 2
to 4 carbon &amsydoaityiplesonhicirasas ecimeoiitmhettory scibietatioshdsn kutsynigledbdioxy, tert-butoxy,
propoxy, isopyeprRyiRRthdXEiRGANNCHRBIRIMYLY sl inalsh Jydiprépyimetexd CyaltntaRegypamds one of the
abovementiq;}agpgﬁ%m)é(éa‘g{jg@%dwhich is substituted by one of the abovementioned 1-4C-alkoxy
radicals. Examples which may be mentioned are the 2-methoxyethoxy, the 2-ethoxyethoxy and the
2-isopropox§%ﬁ%§%§g§%§ég K%ﬁ%%(%% re v@ﬁ%gﬁ%wé; clé)%{t Io;%} ngclopentyloxy,
cyclohexylo , s [OXY: ] Xy are
preferred. 3-frerayeneaikimperfientgstopne dents2 ldfinoresiydryethoxicdation titlR3dttrefyoroethoxy,
cyclopentylntis 23 rifipolobibayyniet riikigrametiayg ahd pighrab i bis\diftonshieth oy chjaipiykn @ oXy
cyclobutylmekBsughanN ePesRReMMAHIOWhAERIB AiBSHE that\h &1 IRRHEB6OH O HHHHRBAN AR of the
fluonne-subqtjjl@t_ggogq-ﬁgﬁ@gf@a%,r %[agﬁ RiSsrilSBme3:3:3-pentafluoropropoxy, the perfluoroethoxy, the
el

1,2,2-trifluoroethoxy, In particular t ,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy, the
trifluoromethoxy and preferably the difluoromethoxy radicals may be mentioned. "Predominantly in this
connection MESMEAREYAGEIRRINAMK Brofine AYRRteh 1AGRILYbRample. HIR 3] 3 3dieantaverteplaced by
fluorine atonP&RXstae peploectgtion. the d SAihildneRpdioubrim eadichierithec! 2.4 G:idRyordeihd i R2-the
2,2,3,3,3-penthituastop dpytifineqoesttycrachticubdy 1h2 ditbfhmsthet radicits paryi b lasrtighed. “Pre-
1,1,2,2-tetrafloxgiR@tlyln thie cornécidifiiesretnlmihe tifl wanametiwuriyd askic danhy thecdiflygeamethyl
radicals may.he Jne| ig&qﬂoy"ﬁ(&ﬂgg}gmtly" in this connection means that more than half of the hydrogen
atoms of the 1-4C-alkyl radicals are replaced by fluorine atoms. As completely or partially
fluorine-substituted 1-40-alkyl, for example, the 2,2,3,3,3-pentafluoropropyl, the perfluoroethyl, the
1,2.2-triflior B TP HEMOLESTS i BN 5 v\ Rl e R PTRIRPPIFEY:
difluoromethyeRadugriogtintidheat 2 Adrifuoresithyb the kil R 2xtelcileoroethvb dhend Aldritupraetid-itkylenedioxy
represents, toiiuexanaiig, tealimetbyiethyl diax yn[paticiide < apditha @ihyl eriedioxma)-62-adhliohdd2-0-]
radicals. 1-4C-Alkoxy-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals, which is
substituted Qy,@r . ' -4(C-a IC —xamples whi e mentioned are
the methory) 2%@‘@2&%‘3'%?ﬁ%g%%ﬁ%ﬁa@ﬁ%aﬁﬁ%&%%%@iﬁy A e ety
and the 2-is[?%r p6xyéfﬁgj}r?35 ils. - 7 - 1-7C-Alkylcarbonyl represents a radical which, in addition to the
carbonyl group, contains one of the abovementioned 1-7C-alkyl radicals. Examples which may be
mentioned ardGhdkaxe ty#Qontispi crppesbnttcome \df drechbrseaneotjd nrectl ieéPsally cdioas 2uliCh ddleybslipresents
2-4C-alky! ragizrds onditha b sidhritisied Py dmstyaxicais) BRampieples mMdy 6B meayohsumenbiened are

the 2-hyd roW&W&ﬂ@ﬂﬁhﬁMW&Wﬂ?ﬁﬁl tﬁ%qé.galjépoxyethyl radicals, particularly the 2-methoxyethyl

and the 2-isopropoxyethyl radicals.



In addition to the nitrogen atom, mono- or di-1-4C-alky¥amino radicals contain one or two of the
abovementioned 1-4C-alkyl radicals. Di-1-4C-alkylamino is preferred and here, in particular, dimethyl-,
diethyl- or diisapsamylaring.shegraavidial e ersiogontdhesisxBsioG s H RS, aleriae or fluorine.
1-40-Alkoxy cayRiemuhiiBRie $ERLSIR ARIEAL ERISHLR RHEHIREY 6: RE-SEIRPIY ALy FRRIRIRG ONe of the

abovementigped 1-4C-alkoxy radjcals. Examples which may be mentioned are the methoxycarbonyl, the
ethoxycarboor%/ aé‘%\? %%lg)éaﬁrgi)rgélf/%g'rbonyl radicals. 1-4C-Alkylthio represents radicals which, in addition
to the sulfur atom, contain one of the abovementioned 1-40-alkyl radicals. Examples which may be
mentioned af&4rbtiFtaley! lrssentsis-4eralisdasietth vhiehariayvhibtaad bnmathpiend eediedsamyridyl
includes 2-pypledyvhBhpyajdyd awactidriyaidthe PRty derxpe tiop aliditbe Sagdhappropyefadids.a doubly
carbon-bonded oxygen atom, which form together with the carbon atom to which it is attached a carbonyl

or keto groui(Eeafiin A WRXAGERHBIMITRAS 3 HASHUGIAGR RIS [Nddgawls in @
replacementa(gg\;élgil;{. -nlé) 1—5 fq[z-lgétditcsalbl%([j_lp_g&q i |onrrl}.(I)tk\;/vnrle e?reaqo£%rﬁnt that trttle intro_du%:tlo_n of an oxo
substituent on an (he Qrogaroma. iC ring destroys he' eters)aroma icﬂy. Wh&PR ﬁﬁ?rﬂ?mg\é\ning "bond",
then the moiSMN @R EBAREEYEH N ctly attached to the Har radical. Har is optionally substituted by R6
and/or R7 and/or R8, and stands for a stabile 5- to 10-membered monocylic or fused bicyclic unsaturated
(heteroarométopen withinally rseduvirgteittedtecotoly is adidile ontpins mddseing.neteroatoms selected
independently from the group consisting of oxygen, nitrogen and sulfur. - 8 - In an embodimental detail
(detal 1 2) afGeUiakehinRYRLRN A UMD A HSHBF 1 HE LefP A thitn 0L i S O
10-membereaq)(9,%n%g use 191%5!('8 xggar&gzla ;:ag%a]tew n% eroa I nrnad{ical gom rlsm%l to 2 etleroatoms
selected indépendently from the Jroup CORSISING o1 CXygen, nrogen and sutt i pYARAY in which
R6is 1-4C-all§ISEMALRNY BrUErdEaronaARXYbEaieaEd 1-4C-alkyl, or halogen, suitably fluo- rine, R7is
halogen, suitably fluorine. In a sub-detail of detail la according to this invention, Har is optionally
substituted biy4Re\lyithiordrésemsirigliaa-vaichDimadditioa e dheu s dfdr latoyc koridiitialdyos tikisbteehtvateroaryl

radical compidaiagt ad>abeieaiesr:ERamipRsAaRIeh Wy BOmdh@nedRieReBlaRSSBlesIRdJaRepeRdently from

the group conginjing ShANESRs MUEFQRGS AndRulfur in the other ring, in particular in which R6is 1-4C-alkyl,
completely or partially fluorine-substituted 1-4C-alkyl, or halogen, suitably fluo- rine, R7is halogen,

suitably fluorine. Har may include according to this detail la, without being restricted thereto, indolinyl,
isoindolinyl, FeHIhakssaiTBYHAN: Bydfylardiddutifibliny!, dihydrobenzofuranyl, dihydrobenzothiophenyl,
benzo[1,31clioxolyl, benzodioxanyl (i.e. dihydrobenzo[1,4]dioxinyl), dihydrobenzopyranyl, or
dihydrobenZtijé #toiemirag pees wetimekite tR6 doutdl/ calBoh-bulidkit uiggko ativia twrech oenacdetbistratively, as
exemplary swiiatedasorastisals areridingiende talaldomayrkewnpaiiqned). itn sxgrniswhiinryt being

restricted th@&ﬁ%@ﬁ%%é&ﬂé%ﬂ% {3 L ONTRPD R AR LR} ATURIRING S5
2,2-d|quoro-ggor}]z_ﬂ[vlvﬂi3E’)Ld|0on¥

e apparent that the introduction of an oxo substituent on an (hetero)aromatic ring de-
stroys the (hetero)aromaticity.

When A has the meaning “bond”, then the moiety -N(R61)R62 is directly attached to the Har radical.

Har is optionally substituted by R6 and/or R7 and/or R8, and stands for a stabile 5- to 10-membered
monocylic or fused bicyclic unsaturated (heteroaromatic) or partially saturated heteroaryl radical com-
prising 1 to 4 heteroatoms selected independently from the group consisting of oxygen, nitrogen and
sulfur.

More precisely, Har is bonded to the tricyclic phenanthridine moiety via a carbon ring atom, whereby
all positional isomers are contemplated.



As more specific exemplary suitable Har radicals accedding to detail la may be mentioned, for example,
without being restricted thereto, benzo[1,4]dioxan-6-y1 (i.e. dihydrobenzo[1,43dioxin-6-yl),
benzo[1,31clinxodnibadinn ) el y@naiianzaldrdtiglie wadirveptiohHEnaibpionanp edisaraby el (detail 1b)
gc_cordti_ng tianmﬁ)é@;zt,eQnééebsl@éréﬁGyarémlré%e/@Baggmgééjsomﬁéﬂaﬂwt;@@gwi%ﬁ%gmfaerilaallleozq- (2) . 9 "
is optionally..su u and/o ,.an - or 6-membered saturated or partially un- saturate
heterocyclic ar/|nr§ m%i#ﬁéﬁ‘sﬁtneg) %trolgsosre \?vcgeigltdeet%eg omg Iflr’? etggr%péjﬁtfy?ngé tén&é)éof?g%nﬂr\%%gr%]u%%onsisting of
nitrogen, oxydet’and sulfur, whereby said Cycl ring system is attached to the parent molecular group via
any substitutaBritiedasdhieim of the benzene ring, in which R6is 1-4C-alkyl, completely or partially
fluorine-subft@uteds1+4IC-alkyyIcanpictihgerpstialy agodng-shbstitied RAisaalogdalegmeh adtapig fidlotorine. As
examples ofraycl according to detail Ib may be mentioned, without being restricted thereto, indolinyl,

isoindolinyl, ;@trahxgﬁg%g;gggﬂbﬁmpygroisoquinolinyI, 2,3-dihydrobenzofuranyl, 2,3-
dihydrobenzothiophenyl, benzo[1,3]dioxolyl, dihydrobenzo[1,4]dioxinyl, chromanyl, chromenyl, or

dihydrobenzol[1,4]oxazinyl, or 2,2-difluoro-benzo[1,31dioxolyl, or 4-methyl-3,4- dihydrobenzo[1,4]oxazinyl.

In yet anoth&t 2HBGaMAT QA estalckaRcceediag i iNsAliRTg HEr fRRPHIRDE RYRSt e b (B8 aMdgiReh Cycl s
optionally siRstiaaEd a5y heenestephiped iiayplicratiahesaturdtedihetereand radigalnompgsind elireféragoindolinyl,
tetrahydroquenolieylbdéetenb yidgcas o d wirhistgtoaibrdsbakiaiediobgrenoghti} feota tin yroop, goaststngaoty ,
1-methyl-indgdiguh, AittBgsh dhisainRdalimd otrdigiky/l-tetranydroquinolinyl, 2-methyltetrahydroisoquinolinyl, or
4-methyl-3,4ﬁ<ggmgﬁgbmg,4]oxazinyl, 2,3-dihydrobenzafuranyl, 2,3-dihydrobenzothiophenyl,

benzo[1,3]digxolyl,. dihydrobenzo|1,41dioxinyl. chromanyl, chromenyl, or 2,2-difluoro-| 1,3]clioxolyl,
whereby saitoy g G A e e R ot e BRI Caroon
atom of the B&hzene ring; such as e.g. benzo[1,3]dioxo1-5-yl, dihydrobenzo[1,4]dioxin-5-yl,
2,2-difluoro-Bénzofs 'sjigrscosuiably #odnenloro-4-methyl-3,4-dihydrobenzo[1,4]oxazin-7-yl, In a further
embodimental detail (detail 2a) according to this invention, Har is optionally substituted by R6, and is a 9-
or 10-membeseshdy s MiGcHriing $aiMsias (helaianpaiadishrisd aritd ARieMEQSRESIAG, Tefo 4
heteroatomsRARRERARINSRIRIHSR RN SIUREAISISIRG, AlgnsasRoRiltpes and sulfur,
benzo[1,3]dioxolyl, benzodioxanyl (i.e. dihydrobenzo[1,4]dioxinyl), dihydrobenzopyranyl, or dihydro-
benzo[1,4]oxazinyl, as well as the R6- and/or R7-substituted derivatives thereof.

lllustratively, as exemplary suitable Har radicals according to detail 1a may be mentioned, for exam-
ple, without being restricted thereto, benzo[1,4]dioxanyl (i.e. dihydrobenzo[1,4]dioxinyl),
benzo[1,3]dioxolyl or 2,2-difluoro-benzo[1,3]dioxolyl.

As more specific exemplary suitable Har radicals according to detail 1a may be mentioned, for exam-
ple, without being restricted thereto, benzo[14]dioxan-6-yl (i.e. dihydrobenzo[1,4]dioxin-6-yl),
benzo[1,3]dioxol-5-yl or 2,2-difluoro-benzo[1,3]dioxol-5-yl.

In another embodimental detail (detail 1b) according to this invention Har is Cyc1, in which
Cycl is a partially aromatic group of formula Z

4]

in which



in particular in which R6is 1-4C-alkyl, or completely orgpartially fluorine-substituted 1-4C-alkyl. In a
sub-detail of detail 2a according to this invention, Har is optionally substituted by R6, and is a 9- or

ﬁo-memberié fuE@%ﬁ%@&%mﬁa&%ﬁé%&e&pﬂwmﬁ@hmetﬁr@aréfhbafﬁa@bmr&via&t&uy w-
eteroatom-free r . . onsisting
of oxygen, nitroggﬁ{?ﬁﬁg %B#lﬁgro %’Q&Cén é%h%& %ﬁ%{#@%ﬂéf‘é{éﬂ, gﬁ%ﬁ%ﬁﬂyﬁrﬁ%ﬁgﬁéﬁgﬁé&gﬁﬁﬁﬁﬁompletely
or partially fluorin&"&RAFRLY Ttﬂﬁf?gm'yf%e?r'r%%ysfﬁfgfude according to this detail 2a, without being
restricted thereto hRsabiu$aid G ZBg sesiany szt i e @aeat MAREURS ruRthawy iftBRitirks or 3b
below, such as e.carbaratothid iiedepkeberirafuranyl, indolyl, benzoxazolyl, benzothiazolyl, indazolyl,
benzimidazalylHpnzisoxazolyl, benzisothiazolyl, benzofurazanyl, benzotriazolyl, benzothiadiazolyl,
quinolinyl, isgguinalinylcauinREaHipte R RN PR BHIMALT- SRR nabiRAalising ouriny,
naphthyridinyl or p UIr(i)cr:!in l; as well as the R6-substituted derivatives thereof. lllustratively, as exemplary
suitable liar radicals accdrding to detail 2a may be mentioned, for example, without being restricted
thereto, quinBfinyl, BERLERNLERS IS BePSthiazolyl. As more specific exemplary suitable Har radicals
according to detail 2a may be mentioned, for example, without being restricted thereto, quinolin-6-yl,
benzofurazany éxamples ey citvading fo dethil thotydefuitonembitidimiering Irekiigied deweio2b) according to
this inventiorydnayi, is dindeinyiNtwhiclartyiirbiny RétenadivisshmiiactlydRErRBeesRanangdser R8, and is a 9-
or 10-memb%rrﬁﬁré%éﬁgﬁalsy@wymﬂ&aﬁﬁmugorwqia)eﬁsﬁaaﬂwa iR OaRdndIhelriARtemsE each of

c

which is selected, fro rogen, oxygen and sulphur,.and C jng system is made up of a first
constituent (8_6‘%% I ﬁé%{’]#g e'?e{!j%r ’e'rtlj'zfe%r?g) %ﬁrég,o r’:ﬂg }r%@m%e?rgé&rﬁ?r%’cyclic heteroaryl ring comprising
one or two nAfYgERRRHHEIEIVSS e.g. pyridine), and fused to said first constituent m, a second
constituent (bovesanather ainbedinpata dejpib@niaitserseridion ichirdmendips afs iy olhPhisthg one to three
heteroatomsadpele pisrgtntijlyselesttet digrhahgegrparficotaris it fonitedgererexirgeandird sulphur. In a
particular eniRRIasin8alifyCE3HTIR SIS, itRiaehrRddandiayn arent- myteesdaiddr alinasiayany
substitutable,yi rﬁ‘él‘:rQW atom of the constituent m. In another embodiment, said Cyc2 ring system may

) larty, ) . ) g
e B S RS BN kg o of e orsiue

19 o thi without being rest [ thereto, the 'stabile benzo- or pyrido-fused
derivatives o fRBYRERisoRRaiaY AR BN ResP BB such as e.g. the benzo-fused radicals
benzothiophédyfinsdmbertertiramyli oy taberaatiiephenyd chersahlSdnreivh diwergbepen b Hidiaszgiy,
benzisoxazotptpinanyjsbttranglybr Beritbfonabenryl Bigirzotylazolyl, benzothiadiazolyl, quinolinyl,
isoquinolinylwgetegzalinglcd wipxatis lis Rhtadazingib panso inyécifaigRopid seflsassitutible carbon
isobenzothioagrgrgy{hg[,éngepyﬁi,qié)’-fused radicals pyrazolopyridinyl (such as e.g. pyrazolo[3,4-b]pyridinyl),
pyrrolopyridinyl. or imidazopyridinyl: ell.as indolizinyl.. puripyl, hthyridi r idiny): apd the R6-
ndior R~ aoF AR e et S, BN e B e
indicated in te"RERsAmmRIR- B Aty IrRbertRI IFRBiE Wetailed example, Har may include according to this
detail 2b, without being restricted thereto, quinolinyl, benzofurazanyl, benzothiazolyl, benzotriazolyl or
pyrazolopyrithmyfiittechrie dognta) detol ¢]8t=-Rdpyciondind;tathis/oNeantdn ¢iiR 6 eptiofelyRibstitwtid by
R8-substituted dagadives: taarRalberud st 8igicic (hsbfuraly/ rlélohomaat)inaelydr®Fadical com-
1-(1-4C-alky))-4- - -11-1- i if iR gxample, Har may
include acco%én@%QEgé%ﬁgglﬁit %ﬂyﬁﬁﬁ@%ﬁ@%ﬁaﬁfﬁgﬂﬁgﬁ, benzoxazolyl,
benzimidazolyl, Indazolyl, 1H-methyl-benzimidazolyl, or 1- methyl-indazolyl, whereby these radicals may
be attached ¥PHECHEFELVBItBIecular group via the benzene ring. Also in more detailed example, Har may
include accorging tis 1HS-dlkihipPenmpieiely phrarigivcdtirinedusiided  1nabyadiazolyl (e.g. benzofurazanyl),
benzotriazolyl, 1H-methyl-benzotriazolyl or benzothiadiazolyl (e.g. benzo(1,2,31thiadiazolyl), whereby

these radicalg may-S8AUPGREAAPIRS RALRHRHRSHIGH, DERWLYIRIAS LHRFRRA biPG6, and is a o-
or 10-membered fused bicyclic unsaturated (heteroaromatic) heteroaryl radical comprising a heteroa-
tom-free benzene ring and 1 to 3 heteroatoms independently selected from the group consisting of
oxygen, nitrogen and sulfur in the other ring,



Also in more detailed example, Har may include accordiing to this detail 2b, without being restricted
thereto, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl or cinnolinyl, whereby these radicals may be
attached to the,paceat MpiReular group via the benzene ring. lllustratively, as exemplary suitable Har
radicals accqugding al may. loned. for exe W t_being restricted thereto, quinolinyl,
benzofuraza?li)é/jl, be‘r%z%%%%‘?y , 1-(lp%g?yaeﬁ%ﬁﬁ[)e%ﬁé%%ﬁ%%ﬁmé%l'
1-(1-4C-alkyl)-4-methoxy-3-methyl-1H-pyrazolo[3,4-b]pyridinyl, as well as benzo[|1,2,3]thiadiazoly1 and
quinoxalinyl. & Ry iBckige Grerding iehis feleil amwithartierine arstacted forrrioidngstahie Barreyfus€dmentioned,
for example,deifativesoedithg Hestaditals thentisies djoidetdinds oy I3ih belowfewely ameSnybeheathiophéariobdwy |,
1-methy1-1HpiRail a6 Db¥zoxadoyI ShbeRoMibAid | Tnedbyil; behpyiazolg] dehhdpyaidin; beykziaghwell as
benzo[1,2,3Lhigdiasobhnth AN bariiaalin teo A gieismnRogdinanial fraibisgtail 3a) according
e kS SRALALY SRS B AT RO i 2L b ered
monocyclic ljlnsaf(ura?'e e.ter.oaromatlc')n%e eroary| radical con?prl Ing 1to 4 heteroatoms selected
independentRPirYpitiHELINENERNEHRG of oxygen, nitrogen and sulfur, in which - 12 - R6 is halogen,
1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, cyano, -4Calkoxycarbonyl, carboxyl,
hydroxyl, -A-N($6dWR62s pyachyhnpsutiabiepiziahdioalp actiadtingl teodete- 8a bstitbéadehtid@dalioy kxenwhich Ais a
bond or 1 -4gialkHeneeREeitiBya iRgER, irtind keh-B62snms nges b C-alkyl, or R61 and R62
together and with inclusion of the nitrogen atom, to which they are attached, form a heterocyclic ring Heti,

in which Heti,is optionally substituted by RG11, and is a 3-.t0 7-m ered saturated or, rated
monocyclic k{\estgr%?;fgﬁg?ﬁfneé( ?rg_ Flacrélsg'cg%lsriﬁse_'lrnra%'ﬁéeisn?frcgé%wé?gr%t%{gogwrﬂ%ﬁ%%iﬁéoﬁ%%%%gggﬁ)onded and
optionally or&dMihRuboRipe- e et bt 4ig "%"M'd8?1179@’@!?6‘?’é’5‘¥|‘8ﬁ??ﬁ€°&'3{?ﬁ%8hsisting of oxygen,
nitrogen and sulfur, in which R611 is 1-4C-alkyl, R7 is 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy,
1-40-alkylthitn dnathendyHrentimbodimaraalaletl (Hetaill2b)sbopaiimgrio tHR Gnieitiio Henis IRyed dtvdichet further
embodimental eetodblidriny sab3iatePrdliRg 4aulbi RN GB, ihalid opsionaigmbdstfused b6 and/or R7

and/or R8, apgh IS8l LSRR SERER liGur AR ibURIRS L Y MR QL QRig AT Fsyical
comprising ItQ 4Qetero%fq1r9rs S%Ieﬁ&ddnc el nergdggrgy{sf'r‘% tltlpeogroup consisting of oxygen, nitrogen and
sulphur, in whiEh 'haé‘dF? and Re Fave the mea INgS as ndicated in the description of this invention. More

precisely, in one éniEbERTEHEHFEREHsnt B SEMA BRATRESE Y OIS R 4PILoSKTIS RS alihstituted by
R6 and/or R7 andiBg F@PHAIEGSNS 6 e iithegemnainBn &eyhins edseMifRed (heteroaromatic) heteroaryl
radical compasiigdttBsairbfitet ubastitubron?, nitrogen atoms. In addition, in another embodiment of detail 3a
or 3b, Har is opticiadyons Bstistire yoRewand By asddsenferersbaiambar et els Ligaisiated
(heteroaromatic) hetpioaryisaficahERMANRL Hdeionddify epaiemmratar sl dsRRAMEShiviEgen, the group

consisting of oxygen nitro gﬁpﬁ?d sulfur. Har may include according to detail 3a or 3b, without being
op

restricted thereto, FLYP&?Hﬁn hi er:'nyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,

pyrazolyl, triazolyl (precisely: 1,2,4- triazolyl or 1,2,3-triazoly1), thiadiazolyl (precisely: 1,3,4-thiadiazolyl,
1,2,5-thiadiaFodparticuiar erfeetimeanky el £yo2 ringRIreDIiFntashediia 2onRaisnt cnslagular graupxizdiayoly!,
1,2,5-oxadiaadiytiutaBiSrirgahaa etyinaif he pbratimentizroly1) or tetrazolyl; or pyridinyl, pyrimidinyl, pyrazinyl
or pyridazinyl; as well as the R6- and/or R7-and/or R8-substituted derivatives thereof. -13 -

in another embodiment, said Cyc2 ring system may be attached to the parent molecular group via any

substitutable ring carbon atom of the constituent n.

Har may include according to this detail 2b, without being restricted thereto, the stabile benzo- or
pyrido-fused derivatives of the Har radicals mentioned in detail 3a or 3b below, such as e.g. the
benzo-fused radicals benzothiophenyl, benzofuranyl, indolyl, benzoxazolyl, benzothiazolyl, indazolyl,
benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzofurazanyl, benzotriazolyl, benzothiadiazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, cinnolinyl, isoindolyl, isofuranyl or is-
obenzothiophenyl, or the pyrido-fused radicals pyrazolopyridinyl (such as e.g. pyrazolo[3,4-b]pyridinyl),



rivatives thereof; or pyridinyl, pyrimidinyl, pyrazinyl or-g¢ridazinyl, as well as the R6- and/or R7- and/or
R8-substituted derivatives thereof. In still more detailed example, Har radicals according to detail 3a may

include, withgutReiairgasF irtRE s FalQ R YL ikRxazA! Yurny dapabidtiaze Meranazadyd Byrimidinyl,

Pyraziny! o Ry AN KBS GG DRI PR R Y WRRIRRh BRI OIS
1-4C-alkyl, 1-4C Eié g or morgrgo in-4 f\éB R7 1s 1-4C-alkoxy. In yet still more detailed

embodimentat Qﬂgﬁﬁ?ﬂ FeRrifion 9 detail 3a may include, without being restricted thereto,
isoxazolyl; N-(1-4C- aIkyI) imidazoly1,; thlazolyl optionally substituted by pyridyl; or pyridinyl, pyrimidinyl,
pyridazinyl, pyraoringétadad exefplbidtaimapiiokdd peatsinit tpdiistiiptRibZbawitiont Reiria restictedBeseto40-alkoxy,
mono- or di- ool Chdaraiaza sk dthzomidrasbtiatoliazpyrazyidponidingirspttodinedr\lyrdl 7 is

1-4C- aWOXYéUd?éQﬂGjpﬁijﬂW 4l arBiRe. éﬂmﬁﬁé%/&w@tlﬁrém%%ﬂ#@opxw%ﬁ yl,
ARt T L e P s o

3,6-dimethoxy-pyridazin Imethoxypyrimi dina -y, -dimethylamino-pyrimidin-4-yi,

pyrimidin-5-yl, pyrazin-2-yl, 6-(pyrazol-1-y1)- pyridin-3-yl, 6-(imidazol-1-y1)-pyridin-3-y1 or
6-([1,2 4]tna£%ﬁ°1nyn9rﬁgﬁamd@ﬁmgs'rl%rtm@wn%d%ﬁé?ﬁrﬁ|mgos‘nﬁdﬁté"Hérw*ﬁmaé@%@évmg to detail 3a

may be mentierstal bizetkaropicbevithreatipehegzimiizrigdinbareyd 1isoeandipénkinidagayatioi)-imidazoly1;

thiazolyl optieemiiisadsiiLkedrbhy ydd yhdralp yiesi By laaatieaad yhe pheituherd dajaRoupvl @icénin which
116is 1-4C-glkaxy,@r morpholin-4-yl, R7 is 1-4C-alkoxy. As more specific exemplary suitable Har radicals
according to detail 3a may be mentioned, for example, without being restricted thereto,
6-(morpholin-4-yl)-pyridin-3-yl, pyridin-3- ridin-4-yl, isoxazol5-yl, 1-methyl-imidazol-2-yl,

T mettymiC1 SX7 SO A1 EOSP B0 P9 2 HBH BRVRUGAEREA 1 or, in
more particuf?gree.dRenaesariozevh(r-iiPrAESLrAzasyl). r?ﬁi@‘ﬂé%&'ﬂéd"éﬁﬁmﬂﬁeﬂzl%ff'%b&lQ%{bcording to detail
3b may includéhiadigzot leairigpmedtr:sgbiatierdit), pherdhytheisoradicely manbdatiebpedivdheBarenkazolyl,
pyrimidinyl, pysiazinylgpsupwitdnginedzam vwell as the R6- and/or R7- and/or R8-substituted derivatives
thereof, wherein 116is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, carboxyl, pyridyl, piperidin-1-yl,

morpholin4 Mk 'R ke LLEMBR" Ay itk ScdSraliB uie 2% cﬁ‘%%‘?éb&%%#g%@l#&é& - 14 - In yet

still more det embo imental e s accord ing INnclude, without being

am lar ra a
restricted th él?grt%o,l g&( gm fS(f\(fU(T)I 5%} ,a%rggiollnyl or cin olmyl wi ereby the Qé radicals may

be attached to the parent molecular group via the benzene ring.

lllustratively, as exemplary suitable Har radicals according to detail 2b may be mentioned, for exam-
ple, without being restricted thereto, quinolinyl, benzofurazanyl, benzothiazolyl, 1-(1-4C-alkyl)-1H-
benzotriazolyl or 1-(1-4C-alkyl)-4-methoxy-3-methyl-1H-pyrazolo[3,4-b]pyridinyl, as well as
benzo[1,2,3]thiadiazolyl and quinoxalinyl.

As more specific exemplary suitable Har radicals according to detail 2b may be mentioned, for exam-
ple, without being restricted thereto, quinolin-6-yl, benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-
benzotriazol-5-yl or 4-methoxy-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl, as well as
benzo[1,2,3]thiadiazol-5-yl and quinoxalin-5-yl.

In a yet further embodimental detail (detail 3a) according to this invention, Har is optionally substituted
by R6 and/or R7 and/or R8, and is a 5- or 6-membered monocyclic unsaturated (heteroaromatic) het-
eroaryl radical comprising 1 to 4 heteroatoms selected independently from the group consisting of oxy-
gen, nitrogen and sulfur,

in which



thiazolyl optionally substituted by pyridyl; pyridinyl, pydidinyl, pyridazinyl, pyrazinyl, each of which is
optionally substituted by R6 and/or R7 and/or R8 in which R6is 1-4C-alkyl, 1-4C-alkoxy, pyrazol-1-yl,

imidazol-1-ylrgipasighRgkn 4 -2 MRFP RatiNatkary, R4S drdly-2UO 5ok Bisst-dfieylic0syars, haegen; or
pyridinyl, which 'Sa%Q%?ﬂﬂ!l}'nﬁPPa?HL%gﬁ%ﬁrYﬁﬁyﬁ h%&ﬁ(ﬁéﬁ%?e%%f_amﬁ &M%&'@ RSy iRl

pyrazol-1-yl, imidazol-1-yl, piperidin-1-yl, morpholin-4-yl, 1-4C- alkoxycarbonyl or carboxyl, R7is
1-4C-alkoxy, R8issﬂqﬂ&'}éﬂ£'§9'8' Y]'a'fbé@'ﬁ'.’ As exemplary suitable Har radicals according to detail 3b may
be mentione, foreXAPRBRY, tithBlY!R8ng restricted thereto, pyridinyl, isoxazolyl, imidazolyl, thiazolyl,
oxazolyl, pyriaidiis/Mygrpeenion]-dCmivtlazinyl, each of which is optionally substituted by R6, in which R6is
1-4C-alkyl orRgyricyhydregacoexairalryy suitable Har radicals according to detail 3b may be mentioned, for

exqmple, WiW1%Wﬂd§H§&E%¢MFﬂn&N§M By In®@WiiBHEHRG DS ARkEY ity RYE B, Ry Of which is
optionally substltuﬁgtgrg R6 %nq_{gtq RJw?ﬂ:ﬂlor R8, in which R6is 1-4C-alkoxy, R7is 1-4C-alkoxy, R8is

clic ri . . . .
1-4C-alkoxy. Yet as exemplary suitable Har radicals according to detail 3b may be mentioned, for

example, witHBt E@HB’]@'&? SR PR ROy AR 7 iR e eRRiedi it ey RESHHRPROMIRWhich R6is
1-4C-alkoxy, R7idia heteregelizying eadicalcoamiisingyha mteasrn PaMr &g BetandiRgaareikearedb may be
mentioned, for examdpigtionatih oué beimgerstrec tedktbroatoindgpeaideyitwekietidd s $titgtedp lsyrBig-and/or R7
and R8, in which Rgis dxfdenati@ogentanitshifiufGraliexy,

R611 is 1-4C-alkyl,

R7 is 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, hydroxyl, amino or mono- or di-1-4C-

alkylamino,
R8 s halogen.

In another yet further embodimental detail (detail 3b) according to this invention, Har is optionally sub-
stituted by R6 and/or R7 and/or R8, and is a 5- or 6-membered monocyclic unsaturated (fully aro-
matic) heteroaryl radical comprising 1 to 4 heteroatoms selected independently from the group con-
sisting of oxygen, nitrogen and sulphur, in which R6, R7 and R8 have the meanings as indicated in the

description of this invention.

More precisely, in one embodiment of detail 3a or 3b according to this invention, Har is optionally sub-
stituted by R6 and/or R7 and/or R8, and is a 6-membered monocyclic unsaturated (heteroaromatic)
heteroaryl radical comprising 1 to 3, particularly 1 or 2, nitrogen atoms.

In addition, in another embodiment of detail 3a or 3b, Har is optionally substituted by R6 and/or R7,
and is a 5-membered monocyclic unsaturated (heteroaromatic) heteroaryl radical comprising 1 to 4
heteroatoms selected independently from the group consisting of oxygen, nitrogen and sulfur.

Har may include according to detail 3a or 3b, without being restricted thereto, furanyl, thiophenyl, pyr-
rolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, triazolyl (precisely: 1,2,4-
triazolyl or 1,2,3-triazolyl), thiadiazolyl (precisely: 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,2,3-
thiadiazolyl or 1,2,4-thiadiazolyl), oxadiazolyl (precisely: 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-
oxadiazolyl or 1,2,4-oxadiazolyl) or tetrazolyl; or pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; as well
as the R6- and/or R7-and/or R8-substituted derivatives thereof.

In more detailed example, Har radicals according to detail 3a or 3b may include, without being re-
stricted thereto, isoxazolyl, imidazolyl, thiazolyl, oxazolyl, as well as the R6- and/or R7-substituted de-



R8is 1-4C-alkoxy or chlorine. - 15 - Yet as exemplary itable Har radicals according to detail 3b may be
mentioned, for example, without being restricted thereto, pyrimidinyli which is substituted by R6 and/or R7
and/or R8, inysfieh {REELof SyrRKAXyriRdingd; flraalp sy piR@isidyd Qe kPXY thé el s R aRyskitable Har

radicals accoy % ge%tgéhgig ¥hementioned, for example, without being restricted thereto, pyridinyl,
which is subst%uteé%y R6, In W é’ljlch R%i's 1-4C-alkoxycarbonyl or carboxyl. Yet as exemplary suitable Har

radicals according to detail 3b may be mentioned, for example, without being restricted thereto, pyridinyl,
which is sub#tittilaepisdeigletherample rBisFrisArsraMingtoslpfaligameyinpyrer withoul beipgasiEster 1-yI. As
more specifitheretmmplidinys istabhel ¥ amided ity Shizzolylcirey oyl deriiid@ty hryyebieyhee piiisiaeidyf@s example,
without beingusgatiréarbBpdRIR MR IuEY bpystiss tharbanywharshn-5-yl, pyrazin-2-yl, 5-methylpyrazin-2-yl,
isoxazol-5-ylrd-MgtyigNARZAE 2k BYRUVSHEAERE-, 2-(Pyridin-3-y1)-thiazol-4-yl,
2,6-dimetho>%-py5isdi)gtb4_yl )%y6-dimethoxy-pyridin- -yl, 2-methoxy-pyridin-3-yl,
6-(methoxycarbonyl -pyrlé?n-B-yI, 5-(methoxycarbonyl)-pyridin-2-yl, 2,6-dimethoxypyrimidin-4-yl,
2-methoxy-pyrimidin-5-yl, 2,4,6 -trimethoxy-pyrimidin-5-yl, 2,4- dimethoxy-pyrimidin-5-yl,
2,6-dimethoxg-ysy silth raere dojailel gmbedinsinialieyayopleritla radigals agsipydinigia-detal Bp praincBgg, with-
6-(pyrazol-1-ott pepgicisteidiad tierato) dazatby Y -Oy4ithikByjiidaz8hd thdagel) 6 ptlomathaostipyeitiny-4-yl. In still
more detailegR¥anopigsidnal spmiag aseRELING, [rdaksi] srapyrdads Bilosiay vitktuicbeingeestricted
thereto, pyridjnyl. kP¥AgRAL: imidazolyl, thiazolyl, oxazolyl, pyrimidinyl, pyrazinyl or pyddazinyl, as well as
the R6- and/QL R7- /or R8-substitute rivatives thereof, wherein RGis halogen, 1-4C-alkyl,
1-40-alkoxy, 915-4(:'-33%%{%'?6",’%’-%81‘&%‘I’('y?:égf%% n{/I R >2"§‘/7r,°{’11y FO ,ZS@?:VS}?%Z?I}?W L RR61)R62, in
which Ais a bond B1P4240%alkylene, R61 is 1-4C-alkyl, R62 is 1-4C-alkyl, or R61 and R62 together and
with inclusiofof thie! rigretiexy aiarnaocitiidHeheliyigranitached, form a heterocyclic ring Heti, in which
such as, for example, 6-(morpholin-4-yl)-pyridin-3-yl, pyridin-3-yl, pyridin-4-yl, 1-methyl-imidazol-2-yl,
2,6-dimethoxy-pyridin-4-yl, 2,6-dimethoxy-pyridin-3-yl, 3,6-dimethoxy-pyridazin-4-yl, 2,6-dimethoxy-
pyrimidin-4-yl, 2,6-bis-dimethylamino-pyrimidin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 6-(pyrazol-1-yl)-
pyridin-3-yl, 6-(imidazol-1-yl)-pyridin-3-yl or 6-([1,2,4liriazol-1-yl)-pyridin-3-yl.

lllustratively, as exemplary suitable Har radicals according to detail 3a may be mentioned, for exam-
ple, without being restricted thereto, isoxazolyl; N-(1-4C-alkyl)-imidazolyl; thiazolyl optionally substi-
tuted by pyridyl; or pyridinyl optionally substituted by R6- and/or R7 in which :
R6 is 1-4C-alkoxy or morpholin-4-yl,

R7 is 1-4C-alkoxy.

As more specific exemplary suitable Har radicals according to detail 3a may be mentioned, for exam-
ple, without being restricted thereto, 6-(morpholin-4-yl)-pyridin-3-yl, pyridin-3-yl, pyridin-4-yl, isoxazol-
5-yl, 1-methyl-imidazol-2-yl, 1-methyl-imidazol-5-yl, 2-(pyridin-3-yl)-thiazol-4-yl, or, in particular, 2,6-
dimethoxy-pyridin-4-yl or, in more particular, 2,6-dimethoxy-pyridin-3-yl.

In still more detailed example, Har radicals according to detail 3b may include, without being restricted

thereto, pyridinyl, isoxazolyl, imidazolyl, thiazolyl, oxazolyl, pyrimidinyl, pyrazinyl or pyridazinyl, as

well as the R6- and/or R7- and/or R8-substituted derivatives thereof, wherein

R6 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, carboxyl, pyridyl, piperidin-1-yl, morpholin-4-yl,
pyrazol-1-yl or imidazol-1-yl,

R7 is 1-4C-alkoxy,

R8 is halogen or 1-4C-alkoxy.



either Heti is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4#yk, thiomorpholin-4-yl, piperazin-1-y1 or
4AN-methylpiperazin-1-yl, -16 Heti is pyrrol-1-yl, pyrazol-1-yl, triazol-1-y1 or imidazol-I-yl, R7is 1-4C-alkyl,
1-4C-alkoxy, 1-4C-alkylthio, hydroxyl, oxo, or di-1-4C-alkylamino, R8is halogen, 1-4C-alkyl or

L-ac-alkoy, \nyehsilmoedeialed mpodimental example s JAdiesapspiip i elalh b may
azoﬂ/l?glgl‘% %

also mclude out bein restrlcte ere 0, ISO 1-40-alkyT)-imidazolyl, and thiazolyl optionally
substituted WWWFSIW%%W%O@ detailed embodimental example, Har radicals according to detail 3b
may also indhgyezolyithblitAScatiyyHmigazabd thereto, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, each of
which is optithizatiyl spheidiyecbbitufRd lyplddylR 7 and/or R8 in which R6is halogen, 1-40-alkyl, 1-40-alkoxy,
1-4C-alkylthiQqidirfC ptaaigrp)aasn aashaxill, sdraswhio & dpyockily QubAiMER 61 FeGadiar which Ais a
bond or 1-2C-alkyene, RG1ifids40-alkyl, R62 is 1-4C- aIkyI or R61 and R62 together and with inclusion

of the nitrogen at%rgldm vl)( §alkr}1, rﬁl{ﬁ %t%ched fﬁ)jml  he tero }{/ %pr[h%ue(g q\ ﬂ‘cpn i]er Hetl is

piperidin-1-yl, pyrro rs pyrazo or im ? R71s 1-4C- -alkyl,

1-4C-alkoxy, 1- 4C,R Ikyﬁﬁ‘g Wﬂ%’xyl oxo, or di-1-4C-alkylamino, R8 is halogen or 1-4C-alkoxy.
is 1-4C-alkoxy or halogen; or

pyridlnyl, which is optionally substituted by R6 and/or R7 and/or R8 in which
R6  is 1-4C-alkoxy, pyrazol-1-yl, imidazol-1-yl, piperidin-1-yl, morpholin-4-yl, 1-4C-
alkoxycarbonyl or carboxyl,
R7  is 1-4C-alkoxy,
R8 is 1-4C-alkoxy or halogen.

As exemplary suitable Har radicals according to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl, isoxazolyl, imidazolyl, thiazolyl, oxazolyl, pyrimidinyl, pyrazinyl or
pyridazinyl, each of which is optionally substituted by R6, in which

R6 is 1-4C-alkyl or pyridyl.

Yet as exemplary suitable Har radicals according to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is optionally sub-
stituted by R6 and/or R7 and/or R8, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 is 1-4C-alkoxy.

Yet as exemplary suitable Har radicals according to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl, which is substituted by R6 and/or R7, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy.

Yet as exemplary suitable Har radicals according to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl, which is substituted by R6 and/or R7 and R8, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 is 1-4C-alkoxy or chlorine.



As exemplary suitable Har radicals according to detail8k may be also mentioned, for example, without
being restricted thereto, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted by R6,

in which R6ig g} 4@l stiteriditntadicls RUOKRIO0 betl 58 kpsanntiohe ¢ P exathpiyy dithex, or -A-
NROLIR62, D ANICHAL AP0 kil ANECoBR P ACaAlY RRGRS: kel i, or RE1 and R62

Q pyﬂﬁlgd_ig = .
together and with inclusion of the nltrogyen atom, to which they are attached, form a heterocyclic ring Heti,

in which eithBf Hetﬁé'ﬁﬁi@'ﬁ@%-l-yl, pyrrolidin-1-y1 or morpholin-4-yl, or - 17 - Heti is pyrazol-1-y1 or
imidazol-1-yRAs el&ehfSi@osvitable liar radicals according to detail 3b may be also mentioned, for
example, witR®ut bisihgGetktvigted thereto, either pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of
which is substitut_ed by R6 and R7, in which R6is halogen, 1-4C-alkoxy, 1-4C-alkylthio, oxo, or
“A-NI(REL)RAL LS AIS ARG RIS LehGral ey hoR 30y b6 dkibrBd doR s Gl

1-4C-alkoxy, A9 AhdahG, AL Ul by Ré, in which

R6 is 1-4C-alkoxycarbonyl or carboxyl.

Yet as exemplary suitable Har radicals according to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl, which is substituted by R6, in which
R6 is morpholin-4-yl, piperidin-1-yl, pyrazol-1-yl or imidazol-1-yl.

As more specific exemplary suitable Har radicals according to detail 3b may be mentioned, for exam-
ple, without being restricted thereto, pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 5-methyl-
pyrazin-2-yl, isoxazol-5-yl, 1-methyl-imidazol-2-yl, 1-methyl-imidazol-5-yl, 2-(pyridin-3-yl)-thiazol-4-yl,
2,6-dimethoxy-pyridin-4-yl, 2,6-dimethoxy-pyridin-3-yl, 2-methoxy-pyridin-3-yl,
6-(methoxycarbonyl)-pyridin-3-yl, 5-(methoxycarbonyl)-pyridin-2-yl,

2,6-dimethoxypyrimidin-4-yl, 2-methoxy-pyrimidin-5-yl, 2,4,6 -trimethoxy-pyrimidin-5-yl, 2,4-
dimethoxy-pyrimidin-5-yl, 2,6-dimethoxy-pyrimidin-4-yl,

6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-
1-yl)-pyridin-3-yl, or

3-chloro-2,6-dimethoxy-pyridin-4-yl.

In still more detailed example, Har radicals according to detail 3b may also include, without being re-

stricted thereto, pyridinyl, isoxazolyl, imidazolyl, thiazolyl, oxazolyl, pyrimidinyl, pyrazinyl or pyridaz-

inyl, as well as the R6- and/or R7- and/or R8-substituted derivatives thereof, wherein

R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl,
oxo, pyridyl or -A-N(R61)R62, in which

A is a bond or 1-4C-alkylene,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either |

Het1 is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl or 4N-methyl-
piperazin-1-yl,

or



pyridinyl, pyrimidinyl pyrazinyl or pyridazinyl, each of wigieh is substituted by R6 and R8, in which R6 is
-A-N(R61)R62, in which Ais a bond, R61 is 1-40-alkyl, R62 is 1-4C-alkyl, and R8 is halogen. As

exemplary syjtaplg %m@ic@&mqnd{m@pﬂg@impa%ﬁyﬁe also mentioned, for example, without being

restricted thegeto,; [ ridazinyl ubstituted by R6 and R7
and R8, in weﬁﬁ:h é)Yl-Ae Iabk(&,l %@MM PX% y)fhyfaﬁr{%a H%gs ﬁg%%%%g%ﬁ c(i 1-4C-alkylamino, R8 is

halogen or 17%0- ﬁ(O?(?fgeﬂs exem Iga(\)r'ﬂfswt?x t&¥iar radicals according to detail 3b may be also mentioned,
for example, without being restricted thereto, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which
is unsubstitutegetAti monedgtatgiletnbodimmplal pxeeibéeb ldarFradicaldisederdica tr digl 12 detadi8bnslagebe
mentioned, faitiesabapigrestibod tHeaingiseaiznie d hareimnyndtiadiy hiahtitasolpsipideygubi, in which
R6is 1-4C-aligmayppapailarly 1-2C-alkoxy, 1-40-alkylthio particularly 1-2C-alkylthio, 1-4C-
alkoxycarbonyl particularly 1-2C-alkoxycarbonyl, carboxyl, hydroxyl, or -A-N(R61)R62, in which Ais a
bond, R61 is 1-4C-alkyl, partlcular'g 1-2C-alkyl, R62 is 14C-alkyl, particularly 1-2C-alkyl. - 18 - Yet as

more detailelf é%eﬁ’n‘l‘dl}fffz Sitlas emegd Pﬁﬁ%&?&&%rﬂﬂﬁﬂﬂﬁ?&ﬁ%ﬂ%ﬁ;ﬂs@"rﬁamﬁ&a BgH S ample,
without beind'ibatifeqivg wadieted thsfainyl which is substituted by R6, in which R6 is -A-N(R61)R62, in
which Ais a Ipgridinyboyra@iaikpleidezimdrppakinyy etttyldmbich is optionally substituted by R6 and/or R7
and/or R8 in which
R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl,
0x0, pyridyl or -A-N(R61)R62, in which
A is a bond or 1-2C-alkylene,
R61 is 1-4C-alkyl,
R62 is 1-4C-alkyl,
or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which
either
Het1 is piperidin-1-yl, pyrrolidin-1-yl or morpholin-4-yl,
or
Het1 is pyrazol-1-yl or imidazol-1-yl,
R7 s 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, hydroxyl, oxo, or di-1-4C-alkylamino,
R8 is halogen or 1-4C-alkoxy.

As exemplary suitable Har radicals according to detail 3b may be also mentioned, for example, with-

out being restricted thereto, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted

by R6, in which

R6 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl, or -A-
N(R61)R62, in which

A is a bond, or 1-2C-alkylene,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl or morpholin-4-yl,

or



R61 and R62 together and with inclusion of the nitrogett atom, to which they are attached, form a
heterocyclic ring Heti , in which Heti is piperidin-1-yl, pyrrolidin-1-y1 or morpholin-4-yl. Yet as more
detailed exemqiany shiaieyrairmgiciaaccording to detail 3b may be mentioned, for example, without
being restricted thereto, pyridinyl which is substituted by R6, in which R6 is -A-N(R61)R62, in which Ais a
bond, R61 and R62 o ethte an witf |nclu5|on of the n 3§ gtorln to wh |ch the are attached, form a
heterocyclic T WRICh BERYS9 ARSREINe. t?r%eé%\  TahRe S RS0 S RETSRSIdH hidazol-1-yl.
Further, as rﬂbﬁ%eﬂ‘étﬁﬁgﬁt%%&?{ﬁﬁ%lry suitable Har radicals accordlng to detail 3b may be mentioned, for
example, wittihgt being restricted thereto, pyrimidinyl which is substituted by R6, in which R6is
1-4C-alkoxy piriditidapyyitidmy D py=IN(R6 pyRE2ini vdalchr Atich ieatshiiitied by Redndaikyin Mitichis 1-4C-alkyl.

Further, as megre gaiailgshexatalaky, s;ug@.gig{]m%r sadicala. ﬁg@@fﬁgg ovieiail 3b may be mentioned, for
example, without leggn{]estncted thereto, either pyrldlnyl pyrimidinyl, pyrazinyl or pyridazinyl, each of
which is subﬁgﬁuted bﬁy RB and R7 in which R6 is 1-4C-alkoxy, and R7 is 1-4C-alkoxy, or R6 is oxo, and

R7is 1-4C-alk
R62 is 1-4C—a|kyl and

R7 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, or di-1-4C-alkylamino,

or

pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted by R6 and R8, in which
R6 is -A-N(R61)R62, in which

A is a bond,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl, and

R8 is halogen.

As exemplary suitable Har radicals according to detail 3b may be also mentioned, for example, with-
out being restricted thereto,

pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted by R6 and R7 and RS, in
which

R6 is 1-4C-alkoxy, or di-1-4C-alkylamino,

R7 is 1-4C-alkoxy, or di-1-4C-alkylamino,

R8 s halogen or 1-4C-alkoxy,

As exemplary suitable Har radicals according to detail 3b may be also mentioned, for example, with-
out being restricted thereto, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is unsubsti-
tuted.

As more detailed exemplary suitable Har radicals according to detail 3b may be mentioned, for exam-

ple, without being restricted thereto, pyridinyl which is substituted by R6, in which

R6 is 1-4C-alkoxy particularly 1-2C-alkoxy, 1-4C-alkylthio particularly 1-2C-alkylthio, 1-4C-
alkoxycarbonyl particularly 1-2C-alkoxycarbonyl, carboxyl, hydroxyl, or -A-N(R61)R62, in which

A is a bond,

R61 is 1-4C-alkyl, particularly 1-2C-alkyl,

R62 is 1-4C-alkyl, particularly 1-2C-alkyl.



R6is 1-4C-alkylthio, and R7is 1-4C-alkyl, Or R6 is halofgen, and R7is 1-4C-alkylthio, -19 - R6is
di-1-4C-alkylamino, and R7 is 1-4C-alkoxy, or R6is di-1-4C-alkylamino, and R7is di-1-4C-alkylamino; or

pyridinyl, pyrmigmbr@bléﬁaﬂ%’éﬁnﬂﬁi?%iﬂm BaGAREWBichrifing Wb atiatesl iy, BE i dr&, which R6is
di-1-4C- alkylg in 1 ariﬁ'oﬁ%g%@%@tﬁ&@d rt ler, a ﬁ/ %(?ngtgl}g&t%gw%n{n% taple Har radicals

according to e mentlone fore le, without being restricted thereto, pyridinyl, which is
substituted by’ RG'%rfd'ﬁ%é/ RRAih8Rs 1-4C- alkoxy, particularly 1-2C-alkoxy, and R7is 1-40-alkoxy,
particularly 182C-#RPapdyast Zoralbyiene RaTicylanystiyiens suitable Har radicals according to detail 3b may
be mentione8¢famdReh s tverthod Mikingusist ot tedniltegert@tqnyrid inkichiieg lns atiabst it uferah BYW&®R6 and R7
in which R6 is oxeretpéli&ifg HedCirallidn particularly 1-2C-alkyl, such as, for example,

N-(1-4C-alkylisRy SR aife- By No{reiradd Y Dr INgHStind Ly

Yet as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned, for

example, without being restricted thereto, pyridinyl which is substituted by R8, in which

R6 is-A-N(R61)R62, in which

A is a bond,

R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a het-
erocyclic ring Het1, in which

Het1 is pyrrol-1-yl, triazol-1-yl, or, particularly, pyrazol-1-yl or imidazol-1-yl.

Further, as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned,
for example, without being restricted thereto, pyrimidinyl which is substituted by R6, in which

R6 is 1-4C-alkoxy, 1-4C-alkylthio, or -A-N(R61)R62, in which

A is a bond,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl.

Further, as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned,
for example, without being restricted thereto,

either

pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted by R6 and R7 in which
R6 is 1-4C-alkoxy, and

R7 is 1-4C-alkoxy,

or

R6 is oxo, and

R7 is 1-4C-alkyl,

or

R6 is 1-4C-alkylthio, and

R7 is 1-4C-alkyl,

or

R6 is halogen, and

R7 is 1-4C-alkyithio,

or



Further, as more detailed exemplary suitable Har radicfals according to detail 3b may be mentioned, for
example, without being restricted thereto, either pyrimidinyl, which is substituted by R6 and R7 in which
R6is 1-4C-alkgxy idariigulamlyiahige,-akoxy, and R7is 1-4C-alko>cy, particularly 1-2C-alkoxy, Or R6 is oxo,
and R7is 1—4,5‘7-aIIg¥I1 _Qé_gj&%;}rly 1-2C-alkyl, or R6is 1-4C-alkylthio, particularly 1-2C-alkylthio, and R7is
1-4C-alkyl, particularly 1-2C-alkyl, or R6is halogen, particularly chlorine, and R7is 1-4C-alkylthio,
particularly 1%2C-alkylthio, or R6is di-1-4C-alkylamino, particularly di-1-2C-alkylamino, and R7is
1-4C-alkoxy,ﬁ?arti@d{ahﬁaw&]%@’,‘d-20 - Or R6is di-1-4C-alkylamino, particularly di-1-2C-alkylamino,
and R7is di-RAC-sliylsttiabylpanicularly di-1-2C-alkylamino;

or

pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted by R6 and R8, in which

R6 is di-1-4C-alkylamino, and

R8 s halogen.

Further, as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned,
for example, without being restricted thereto, pyridinyl, which is substituted by R6 and R7 in which
R6 is 1-4C-alkoxy, particularly 1-2C-alkoxy, and

R7 is 1-4C-alkoxy, particularly 1-2C-alkoxy,

Yet as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned, for
example, without being restricted thereto, pyridinyl, which is substituted by R6 and R7 in which

R6 s oxo, and

R7 is 1-4C-alkyl, particularly 1-2C-alkyl,

such as, for example, N-(1-4C-alkyl)-pyridonyl, e.g. N-(1-2C-alkyl)-pyrid-2-onyl.

Further, as more detailed exemplary suitable Har radicals according to detail 3b may be mentioned,
for example, without being restricted thereto,

either

pyrimidinyl, which is substituted by R6 and R7 in which

R6 is 1-4C-alkoxy, particularly 1-2C-alkoxy, and

R7 is 1-4C-alkoxy, particularly 1-2C-alkoxy,

or

R6 is oxo, and

R7 is 1-4C-alkyl, particularly 1-2C-alkyl,

or

R6 is 1-4C-alkylthio, particularly 1-2C-alkylthio, and

R7 is 1-4C-alkyl, particularly 1-2C-alkyl,

or

R6 s halogen, particularly chlorine, and

R7 is 1-4C-alkylthio, particularly 1-2C-alkylthio,

or

R6 is di-1-4C-alkylamino, particularly di-1-2C-alkylamino, and
R7 is 1-4C-alkoxy, particularly 1-2C-alkoxy,



or pyrimidinyl, which is substituted by R6 and R8, in wkgch R6is di-1-4C-alkylamino, particularly
di-1-2C-alkylamino, and R8is halogen, particularly chlorine. Further, as more detailed exemplary suitable
Har radicals gccording to detail 3b may be mentioned, for example, without being restricted thereto,
pyridazinyl, which is.substituted by R6 and R7 inwhich R6is 1-40-alkoxy, particularly 1-2C-alkoxy, and
R7is 1-4C-aﬁ<goxy:sp%5r1t'i£§%r Haﬂfﬂé-‘ﬁﬁ(%@?f‘\&éfﬁze\%agﬁg ?ﬁnér}i’ rc]eétailed exemplary suitable Har radicals
according tofdetalf 3G Iseamiap R 2RI MY ut being restricted thereto, pyridin-3-yl,
pyridin-4-yl, @r pyrazin-2-yl, each of which is unsubstituted. Yet as more detailed exemplary suitable Har
radicals acceydiniging dadiatl i3 bubasiyitbe bynBa kot &d, ifowidetample, without being restricted thereto,
pyrimidin-5-yg Which is 4dnapstitateshridaithysiontionnasitestiiated by R611 and stands for a stabile

monocylic 3yfo 7?9?1%@&;?%9&?9“%@5&% ated or unsaturated (heteroaromatic) heterocyclic ring radical
comprising the nitrogen atom, to which R61 and R62 are bonded, and optionally one to three further

heteroatoms independently selected from the group consisting of nitrogen, oxygen and sulfur. In a first

facet (facet FyReiofdiMgesietalethsHRAY F’l’gﬁag Hitiarisals aemedingiedHigRe PRLe AP togen atom
and stands for exstatelevithovidejiicrestictet therath @veidariny. shiel isdbsibytadby Beamh B rimmdithcomprising
the nitrogen Réomis tpagkirbxiR partcuthiRo2aralkory)ded, and optionally one further heteroatom selected

from the gropp copsigiogesEERaeRnPxacerd sulfur. In a second facet (facet 2) according to this
invention, Heti stands for a stabile monocylic 5- membered unsaturated (heteroaromatic) ring radical

comprising the nitrogen atom, to which R61 2 are bonded,.and optianall t ; rther
itrogen ato T TR AR ST AR L AR rreiny Bl i o et}
azetidinyl, pyRFSHATRIE: WibeHHRRYG FSHideH SRsTeimAY T8 HoRHIAEAE o6 YRS 0B ST A
isoxazolidinynstiatitolediny|, isothiazolidinyl, pyrazolidinyl, imidazolidinyl, piperazinyl or homopiperazinyl.
Hetl may also include according to facet 2, without being restricted thereto, pyrrolyl, imidazolyl, pyrezolyl,

triazolyi or tefeas8liere ddiaibSHpRInEYARINATAOLbIRIs UcoMgIdadhis Ib vietios MeaydaednTentioned,
without being,s %%fé%%ﬂ'tebr&ﬂ‘a'r@@ﬂ:ﬂeﬂ@%ﬂ%’é&%ﬂw,ﬁcﬂﬁé*&ﬁs@!?s%\{ﬁéﬂ.ent'0ned exemplary Hetl

radicals accorglng to facet 1, such as e.g. 611)-piperazinyl or 4-N-(R611)-homopiperazinyl.
lllustratively, as exemplary suitable Heti radicals accordin%to facet 1 may be mentioned. for example,

without bein§FE<&RABRIAES B tvRg BHRRHL 200 StaPG S AftRGlgimonocylic 3-to 7-membered fully satu-

rated or unsaturated (heteroaromatic) heteracyclic ring radical comprising the nitrogen atom, to which
R61 and R62 are bonded, and optionally one to three further heteroatoms independently selected

from the group consisting of nitrogen, oxygen and sulfur.

In a first facet (facet 1) according to this invention, Het1 is optionally substituted by R611 on a ring
nitrogen atom and stands for a stabile monocylic 3- to 7-membered fully saturated heterocyclic ring
radical comprising the nitrogen atom, to which R61 and R62 are bonded, and optionally one further
heteroatom selected from the group consisting of nitrogen, oxygen and sulfur.

In a second facet (facet 2) according to this invention, Het1 stands for a stabile monacylic 5-
membered unsaturated (heteroaromatic) ring radical comprising the nitrogen atom, to which R61 and
R62 are bonded, and optionally one to three further nitrogen atoms.

Het1 may include according to facet 1, without being restricted thereto, aziridinyl, azetidinyl, pyrrolid-
inyl, piperidinyl, homopiperidinyl, morphalinyl, thiomorpholinyl, oxazolidinyl, isoxazolidinyl, thiazolid-
inyl, isothiazolidinyl, pyrazolidinyl, imidazolidinyl, piperazinyl or homopiperazinyl.

Het1 may also include according to facet 2, without being restricted thereto, pyrrolyl, imidazolyl, pyra-

zolyl, triazolyl or tetrazolyl.



lllustratively, as exemplary suitable Heti radicals accoreling to facet 2 may be mentioned, for example,
without being restricted thereto, pyrazol-1-yl, or imidazol-1-yl. In general, unless othgerwise mentioned,

the heterocygliG afeHes: 'BPﬁché‘é@dfauﬁSff%ﬁﬁ% AN ithanap BRI iSRS SHM RIS REEREd he
hetefOCVC"Cﬂf?LtB%qmqn“ IRERAQRISIHEIE e agmeemma BaRHaA waiiGHal 2Bl ghdg Possible

positional isomers'th ereof. e ter r| inyl includes pyridin-2-yl,
pyridin-3-ylaRGHyrRUFLAS - Qﬁ%é“ﬁ%?é 68&98 ﬁ?‘ﬁ?’bﬂﬁs'\tﬁgﬁuneﬁ'% g fer, unless otherwise noted, yet
in particular to all of the possible tautomers, e.g. the keto/enol tautomers thereof, in pure form as well as
any mixturedlivstretiofly Iiuexdmpleresvitalae Pytidaticae ansodind dofdvieit arey balvaittineetl Horastaperoxyl or an
0Xx0 group inplbawdhdit BePgsiiareied thedw/ bR ding-oabreiaidin-difierent tautomeric forms, i.e. the enol
and the keto form, which are both contemplated by the present invention in pure form as well as in any

mixtures the[eotra? stituents yvhich. aB% ﬂE Jl % Sgl%%’[léhl];[ge %es@;'eéj gg ’ﬁ Nudhay Bees%stltuted
cyc alo

unless otherW|se no%é’blaS ey aB’sa i5ie position. IC groups, alone or as part of other
groups, men?f8n‘@ﬁ‘%@fﬁm'ﬁt§dstﬂﬁ§tﬂtﬁgazﬁvfﬁ fr R LUpdtituents, unless otherwise noted, at any
possible position, such as e.g. at any substitutable ring carbon or ring nitrogen atom. Unless otherwise
noted, rings tayaErRingngas téhmperaistonantionsty pies hrigmdydiggrrage menfidnedrinayiefpr éfetiadiithe ot
quaternized pssdipRSSoiRMdREKERGNItrogen atoms by the mentioned substituents; this may not apply to
compounds according to this invention which can escape from this quatemization by keto/enol
tautomerlsm U ess otherwise note eter ato heteroc lic. in alences
mentioned hererl]Ftetlgr%tc Sunted 1o have ﬁgyﬁred}o ernuatg?fe't s P’tr(‘)'vg'gt?s géft'trl;e \g@tcreyg éﬁ\/\71h g?t\éy variable
occurs moreﬂﬂﬁr‘?%ﬁ'@’ﬁﬁ%’f??%ec‘?ﬁ{stltuent each definition is independent. -22 - As it is known for the
person skilleBhis toesamelenisolera Sxsievhi Ryfdinti inclides RMiR T ¥inPyEd ety Rog @didd-PYrticularly, imine
nitrogen, especially heterocyclic or heteroaromatic imine nitrogen, or pyridine-type nitrogen (=N-) atoms,
can be N-oxirlig@eidrpépenm dhapgi-aitescenempnising, Uifogy otharmieniOld, ydispihicuen R0 vngie according to
the present '&g%mt&amn&&“é'aqﬂeﬁetwa attagse %%tnmalamgwﬁp&wmmgmﬂﬂme
backbone a 9 tlonaInY %}Iepoendln Qn th of theBt%Hl% t't'éec?rtg’ Qpe ar é}gflﬁmgr nitrogen

oun substl
atoms suitable td EXISXI In t e ca on t e number

OXI ate orm

of nitrogen a?b?n%°§'ﬂﬂa8fl@?&Y&Fﬂﬁes'tﬁ%ﬁgnlﬁx&lﬂ Effmﬁ%ﬁ?%?{'a Q) %“&F&g?ﬁ% i RI [HWeles, or
mixtures thendish ambatrpamierapipied Oy dhe pesentinyertinna RHs fare A ek 38R GRY RISk Es SﬂPﬁessmle and in
particular all stabile, N-oxide forms, such as mono-N-oxides, bis-N-oxides or multi-N-oxides, or mixtures
thereof in anyomintiRgtsatifcres sl anl eiateimp eunsisrefdhaniay By davkttepe nlisg ameaulstitution- are
all acid additigp salts Q" QQSMtﬁoy{ghbases Partlcular mention may be made of the pharmacologlcally
tolerable salﬁgt}ﬁgm@g@a%cpgn an|c a ot Qrd %%égs cus(tggga‘ #’?5%9 l!)n zéttr ¥y Those

suitable are, on t Water-nsoliple an ficularly, water-soluble aci dition salts with
acids such atge'fcﬁ“’éﬂéﬁ?ﬁ%”m AR PiRCRNRE @6%%?853&/8 POREELREHE &S t%.tﬂ& S ituric acid,
acetic acid, éRlediBERE'POANERM a8, alﬁl‘.“i’tzmc acid, 2-(4-hydrwrybenzoyObenzoic acid, butyric acid,
sulfosalicylidJatish othateiseatitd ange cactainingaliatacicatilenveinc-pedinguiicigen ativs ORElionag ik tartaric acid,
embonic acigrc#RBhacidatoHiasnuifan tiddypa st aeguif atieasithe merdiyHEaxybitipb]fiadc acid, it
being possihieydBploYbenelfied acalRli HEIRErEPHABAIN AbRINCIHA FlaRRuatgPlbasic acid
is conceme ahgnoﬂo an which salt is desired - in an equimolar quantitative ratio or one differing
therefrom. In The con ?exfno (& foregoing, as further acids, which may be used in the preparation of
possible salts of compounds of formula I, can be mentioned adipic acid, L-ascorbic acid, L-aspartic acid,
benzenesulfdniksaekertisecetiah m-b@mt@naet@,r@@rmﬁpﬁwiwiﬁumqﬁ#%mpn@ﬁsm@ismeﬁic acid,
caprylic acichéesitein aisuneid tothade td Sytiapen atieh(© toaatst, Bedialelicssic acid, ethanesulfonic acid,
2-hydroxy-ethanesulfonic acid, formic acid, galactaric acid, gentisic acid, Dglucoheptonic acid,
D-glucuroni | | d, mandelic
acid, naphtm%neal 5 %@fg‘?\@"%ﬁf ?t\ra%;kphgt?tg Tﬁ%ﬁjzangp %ﬁ%?ggﬁé%dﬂfggﬁ?ﬁ alé]l?jﬁdp&%ﬁno?t% acid, pa moic
acid (embonic acid), and pyroglutamic acid. On the other hand, salts with bases are also suitable.
Examples of salts with bases which may be mentioned are alkali metal (lithium, sodium, potassium) or
calcium, aluminum, magnesium, titanium, ammonium, meglumine or guanidinium salts, where here too
the bases are employed in salt preparation in an equimolar quantitative ratio or one differing therefrom. -
23 - Pharmacologically intolerable salts which can initially be obtained, for example, as process products
in the preparation of the compounds according to the invention on an industrial scale are converted into

I P [P | (T R [ S [ ¥ A P (PR S | P (D) | [ LI N R SR I AN (PR Y B PR



Compounds of formula | according to aspect A more yvgarthy to be mentioned in a sub-aspect (subaspea
Al) are those, in which R1is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy,

or completelyofip iagwmmwwef&ﬂ %ﬁeé%ﬂ%ﬁe&ﬂnr@@@ ksem.gﬂ?g mtr%gacaﬁlhez% BeJGrardicioalkoxy,
3-5C- cycloalké (én (3%% 2I 2|dlfluoroetho>é¥ |a(ﬁ Iplete 5 RIS %gpﬂ%%%l Iryeorlpg SAJ%?[%% ted
IS

1-2C- alkoxy, |sﬂ dro &n er A a first embodiment em odiment a) according to

the present |ﬂ0%ﬁi?8r?'tﬁ99&(_5 M‘i@n“\ﬁh‘f’@rﬁ?ﬂ"@%ﬂ?&?%g}? Brori9as SRPISNSHERPHRTRS S hydrogen,
or, in a seconthémibe aamesindsaeromingionthy erseeidmvgtionseprisiebRiRaKORA FPMARSGEeN, and R5
is -0-R51, intiwhbf RS phenbipblsogretmidind baCkkaiheyhoer opivphin(depereind odtheeneahidg tithecobrding to this
invention, HafifefjCdndRriaie Turttid nitolfeh Rong RlUbRItbQsmBLIRG Nidkifewhaiel-Ritooptinaally substituted
by R6 and/ 0%Zbl@%c#dﬁrﬂd%pgﬁo@ﬁmq{lﬁgbé%kjﬁﬁ%rp{it%gt@ud@fo form stabile N-oxides) mono-

N-oxides, bis-N-oxides or multi-N-oxides, or mixtures thereof.

The term N-oxide(s) as used in this invention therefore encompasses all possible, and in particular all
stabile, N-oxide forms, such as mono-N-oxides, bis-N-oxides or multi-N-oxides, or mixtures thereof in

any mixing ratio.

Possible salts for compounds of the formula | -depending on substitution- are all acid addition salts or
all salts with bases. Particular mention may be made of the pharmacologically tolerable salts of the
inorganic and organic acids and bases customarily used in pharmacy. Those suitable are, on the one
hand, water-insoluble and, particularly, water-soluble acid addition salts with acids such as, for exam-
ple, hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid, citric
acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulfosalicylic acid,
maleic acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid,
stearic acid, toluenesulfonic acid, methanesulfonic acid or 3-hydroxy-2-naphthoic acid, it being possi-
ble to employ the acids in salt preparation - depending on whether a mono- or polybasic acid is con-
cerned and depending on which salt is desired - in an equimolar quantitative ratio or one differing

therefrom.

In the context of the foregoing, as further acids, which may be used in the preparation of possible salts
of compounds of formula |, can be mentioned adipic acid, L-ascorbic acid, L-aspartic acid, ben-
zenesulfonic acid, 4-acetamido-benzoic acid, (+)-camphoric acid, (+)-camphor-10-sulfonic
acid, caprylic acid (octanoic acid), dodecylsulfuric acid, ethane-1,2-disulfonic acid, ethane-
sulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid, galactaric acid, gentisic acid, D~
glucoheptonic acid, D-glucuronic acid, glutamic acid, 2-oxo-glutaric acid, hippuric acid, lac-
tic acid, malonic acid, mandelic acid, naphthalene-1,5-disulfonic acid, naphthalene-2-
sulfonic acid, nicotinic acid, palmitic acid, pamoic acid (embonic acid), and pyroglutamic

acid.

On the other hand, salts with bases are also suitable. Examples of salts with bases which may be
mentioned are alkali metal (lithium, sodium, potassium) or calcium, aluminum, magnesium, titanium,
ammonium, meglumine or guanidinium salts, where here too the bases are employed in salt prepara-
tion in an equimolar quantitative ratio or one differing therefrom.



satur.ated heterocyclic ring comprising one or two het@®atoms independently selected from the group
consisting of nitrogen, oxygen and sulfur, whereby said Cyc1l ring system is attached to the parent
molecular group via any substitutable carbon atom of the benzene ring, in which R6is 1-2C-alkyl or

halogen, such as e. flu rln R7is h uch e, 0 | detail
mccording 1 TRETRCRHaN st S Hcy P?g%%%%% @%ﬁ*@“ﬁ%ﬁg‘ﬁ“%%%%‘ﬁégﬁ?‘éy andor

R8, and is a @?HPWMBHB'&&H?&%@&%&%H@?&H ﬁr'BYﬁB‘{é‘PﬂS" ARG e 0 W8

?3rrhacon aining one
heteroatomseaiERasiogipiteietable sail W&ﬁ?%ﬁ?@@@?“@@%&ﬁ&%ﬁlﬂﬁ%? %ﬁﬁ%hl%h Cyc2 ring system is
made up of a first constituent (constituent m) being a benzene ring, or a 6-membered monocyclic
heteroary! rifgs GRFARMSHAE FARDIVERING RitkegRNhal e Sompélifids atctndmaich isimentdiaaatiel a second
PeteroRtomS e e, whereb
u istin nitro ur, where
said Cyc2 nﬁanglgp&hm{gnéﬁnt er(go{o 16 Par ”%eﬁn%ﬁ)gg% a%s rr(])uI é‘%‘r‘? Fal @étlt%%g T(—Eh nr?bﬂgarbon atom gf
the constltu@ﬁt"ﬁﬂsm%@l‘f‘%lsafd@%ﬂf UﬁtfszﬂﬁdéW'ﬁﬁlghfdlﬁ‘f%ﬂw‘%?afsﬁ 3ES%, Rs is
1-4C-alkyl opduais odilkegrmuain yet another embodimental detail according to this |nvent|on, either Har is
optionally substituted by R6 and/or R7 and/or R8, and is a 6-membered monocyclic unsaturated

heteroarly ragigad rRBPHS NGRRH REDNEs RIlREESNBM Mutomeric forms of the compounds of the present
invention in pure form as well as any mixtures thereof. In this connection, the person skilled in the art
knows that enolizable keto groups can exist, depending on the individual chemical surrounding, in
their tautomeric enol forms, and vice versa. As it is art-known hereby, keto and enol functions can mu-
tually exchange in equilibrium. The invention includes in this context both the stable keto and the sta-
ble enol isomers of the compounds according to this invention in pure form, as well as the mixtures
thereof, in any mixing ratio.

Compounds of formula | according to aspect A more worthy to be mentioned in a sub-aspect (subas-

pect A1) are those, in which

R1 s 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R2 s 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R3 s hydrogen,

R31 is hydrogen;

either, in a first embodiment (embodiment a) according to the present invention,
R4  is -O-R41, in which

R41 is hydrogen or 1-4C-alkylcarbonyl, and

R5 is hydrogen,

or, in a second embodiment (embodiment b) according to the present invention,
R4 is hydrogen, and

R5 is -O-R51, in which

R51 is hydrogen or 1-4C-alkylcarbonyl;

in one embodimental detail according to this invention,
Har is Cyc1, in which



-25 - Hal is optionally substituted by R6 and/or R7, and4is a 5-membered monocyclic unsaturated
heteroarly radical comprising one to four heteroatoms selected independently from the group consisting of
oxygen, nitrqggp gr&cb%tpm&ml\ggich R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-ethoxy,
cyano, 1-4C-alkoxycarbonyl, carboxyl, -A-N(R61)R62, or pyridyl, in which Ais a bond or 1-2C-alkylene,
R61 is hydrogen or 1-2C-alkyl, R62 is hydrogen @ l, or R61 and R62 together and with inclusion
of the nitrogen atom, to which they are attached; erocyclic ring Heti, in which either, in one
facet, Heti is optionally substituted by R611 on a ri itrogen atom, and is a 5- to 7-membered saturated
monocyclic heterocyclic ring radical comprising the nitg@gen atom, to which R61 and R62 are bonded, and
optionally one further heteroatom selected from the group consisting of oxygen, nitrogen and sulfur, in
which R611 '5"*9d-alkyl, or, in another facet, Hetl is a 5-membered unsaturated monocyclic heteroaryl
radical comgFisiné @RI9ARI gehstivad PYRAAERTRE 1284 & RB2PLSEM5BINGE SaRERIHRE RATIAIBHEto three
further nitrogen asetwsidd haterboyicaiky lcomprBingl Rox prdtediejetnatorgnd HhsrgerliBsigaeida fem, the4a C-alkyl or
1-4C-alkoxy, and ghrsedisisting M iddes ayddhanaalisuafl the N-oxides of these compounds. Compounds
of formula | accorglijact) MPetFYiHy BAFULHAPENG RNRaIR HRREE G S Via-atRestiadmspect A2) are
those in which R1j r&dr?&é%!lﬁ?% t%.?z(éﬁ ygloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or
completely qr predominantly fluorine-substituted 1-2C-alkoxy, R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy,
3-5C-cydoal hoxy, 2,2-difluoroethmw, or completely or predominantly fluorine-substituted
1-2C-alkoxyRR3 i fydratsdier R aPG§&rg- fluorine,

R7 s halogen, such as e.g. fluorine;

or, in another embodimental detail according to this invention,
Har is Cyc2, in which
Cyc2 is optionally substituted by R6 and/or R7 and/or R8, and is a 9- or 10-membered fused bicyclic
fully aromatic ring system containing one to four heteroatoms each of which is selected from ni-
trogen, oxygen and sulphur, and which Cyc2 ring system is made up of
a first constituent (constituent m) being a benzene ring, or a 6-membered monocyclic het-
eroaryl ring comprising one or two nitrogen atoms,
and fused to said first constituent m,
a second constituent (constituent n) being a 5- or 6-membered monocylic heteroaryl ring
comprising one to three heteroatoms independently selected from the group consisting of ni-
trogen, oxygen and sulphur,
whereby said Cyc2 ring system is attached to the parent molecular group via any substitutable
ring carbon atom of the constituent m,
in-which
R6 is 1-4C-alkyl or 1-4C-alkoxy,
R7 is 1-4C-alkyl or 1-4C-alkoxy,
R8 is 1-4C-alkyl or 1-4C-alkoxy;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6 and/or R7 and/or R8, and is a 6-membered monocyclic unsatu-
rated heteroarly radical comprising one or two nitrogen atoms,

or



R4 is -0-R41, in which R41 is 1-4C-alkylcarbonyl or hymrogen, R5 is hydrogen; in one embodimental
detail according to this invention, Har is Cycl, in which - 26 - Cyci is a group of formula Z (z) in which Gis

optionally supgtitylediB)-RARMHRER, Ruhifrry, HAsDSMRRIRMAIHMRBLGEICRatiaI H- saturated
heterocyclic ring compriaihd, e LM NS IRIoN> e endeliiagloaicn, 1A ficaugconsisting of
nitrogen, oxygen and sultur, whefeby said Cycl rng system Is attached to the parent molecular group via
any substitutable S50 QM oPHREBAIEHBMRG, in which R6is halogen, such as é.g. fluorine, R7is
halogen, sudivdice g. fluorine; or, in another embodimental detail according to this invention, Her is Cyc2,
in which Cyasis apitmsyaily substlityliddDniReyanddalibkasttidsy. REnantd4€-ali@xprtonyermberdd fused
bicyclic fully aromatigsoraisstepye@ntaiatighone to four heteroatoms each of which is selected from
nitrogen, oxygen EQ‘L&#UBPH‘.&@-QQW&FL?“ Cyc2 ring system is made up of a first constituent (constituent

m) being a blg&zeig%ygﬁoggglg}quepa%{yﬁnd fused to said first constituent m,

R62 is hydrogen or 1-2C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either, in one facet,

Het1 is optionally substituted by R611 on a ring nitrogen atom, and is a 5- to 7-membered saturated
monocyclic heterocyclic ring radical comprising the nitrogen atom, to which R61 and R62 are
bonded, and optionally one further heteroatorh selected from the group consisting of oxygen, ni-
trogen and sulfur, in which

R611 is 1-2C-alkyl,

or, in another facet,

Het1 is a 5-membered unsaturated monocyclic heteroaryl radical comprising the nitrogen atom, to
which R61 and R62 are bonded, and optionally one to three further nitrogen atoms,

R7 is 1-4C-alkyl, 1-4C-alkoxy-ethoxy or 1-4C-alkoxy,

R8 is halogen, 1-4C-alkyl or 1-4C-alkoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds of formula | according to aspect A in particular worthy to be mentioned in a sub-aspect

(subaspect A2) are those in which

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R3 s hydrogen,

R31 is hydrogen;

R4 is-O-R41, in which
R41 is 1-4C-alkylcarbonyl or hydrogen,
R5 is hydrogen;

in one embodimental detail according to this invention,
Har is Cyc1, in which



a second constituent (constituent n) being a 5- or 6-mggnbered monocylic heteroaryl ring comprising one
to three heteroatoms independently selected from the group consisting of nitrogen, oxygen and sulphur,
whereby saigl GyeZ.ringl,s¥iGHHi Attached to the parent molecular group via any substitutable ring
carbon atom of the constituent m, in which R6is 1-4C-alkyl or 1-4C-alkoxy, R7is 1-4C-alkoxy, R8is
1-4C-alkyl; or, in yet another embodimental detaj rding to this invention, either Har is optionally
substituted by R6 and/or R7 and/or R8, and is aH &red monocyclic unsaturated heteroaryl radical
comprising one or two nitrogen atoms, such as e.Q: myl, pyrimidinyl or pyrazinyl, in which R6is
1-4C-alkyl, 1-4C-alkoxy, cyano, 1-4C-alkoxycarbonyl, garboxyl, or -A-N(R61)R62, in which - 27 - Ais a
bond, R61 and R62 together and with inclusion of the (rﬁ;ogen atom, to which they are attached, form a
heterocyclictifff%eti , in which either, in one facet, Heti is optionally substituted by R611 on a ring
nitrogen atof, aﬂﬂq@iansuytﬂ“?&}‘ﬂé?ﬁl?ém%ﬂrﬁfeanﬁféﬁ&%ﬁd'}?@‘é?@eyﬁﬁrﬁﬂ%‘?’aﬁﬁﬂ'ﬁl‘\%’?ﬁprising the
nitrogen atom, tosatistecR@lermnyt!R 6aganempusicteeheamdwoiitsneaigresindinendantictelesigd frraihected from
the group consistgagetensibirg ofilrogar angesaibsuiuch as e.g. piperidin-1-y1 or morpholin-4-yl, in which
R611 is 1-2C-alkyl,Qen{saneipariacsidietl ikafsme mbpirsiwiaiusptpslprnaayslissietieary radical

comprising the nigg en atom.. fo vgplz nel'ﬁ% and R62 are bonded, and optionally one to three further
nitrogen ato_msh%Hc as e.g. imidazol-1-y1 or pyrazol-1-yl, R7 is 1-4C-alkoxy,
In wni

R6 is halogen, such as e.g. fluorine,
R7 is halogen, such as e.g. fluorine;

or, in another embodimental detail according to this invention,
Har is Cyc2, in which
Cyc2 is optionally substituted by R6 and/or R7 and/or R8, and is a 9- or 10-membered fused bicyclic
fully aromatic ring system containing one to four heteroatoms each of which is selected from ni-
trogen, oxygen and sulphur, and which Cyc2 ring system is made up of
a first constituent (constituent m) being a benzene or pyridine ring,
and fused to said first constituent m,
a second constituent (constituent n) being a 5- or 6-membered monocylic heteroaryl ring
comprising one to three heteroatoms independently selected from the group consisting of ni-
frogen, oxygen and sulphur,
whereby said Cyc2 ring system is attached to the parent molecular group via any substitutable
ring carbon atom of the constituent m,
in which
R6 is 1-4C-alkyl or 1-4C-alkoxy,
R7 is 1-4C-alkoxy,
R8 is 1-4C-alkyl;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6 and/or R7 and/or R8, and is a 6-membered monocyclic unsatu-
rated heteroaryl radical comprising one or two nitrogen atoms,
such as e.g. pyridinyl, pyrimidinyl or pyrazinyl,

in which

R6 is 1-4C-alkyl, 1-4C-alkoxy, cyano, 1-4C-alkoxycarbonyl, carboxyl, or -A-N(R61)R62, in which



R8 is halogen or 1-4C-alkoxy; or Har is optionally sub#ituted by R6 and/or R7, and is a 5-membered
monocyclic unsaturated heteroaryl radical comprising one to four heteroatoms selected independently
from from thg groyp, ggRASisting of oxygen, nitrogen and sulphur, such as e.g. isoxazolyi, oxazolyl,

imidazolyl orghjazgiY N D 0I5 il B PWIN SIS 1o bR 809408 S8l 0xides and

the salts of the N-Ox| es 8?tt ese _compounas. ompoudnds o formula laccor Ing to aspect A in more

particular worthy ¢ HRERYERHG A LUb-aspect (subaspect A3) are those in which R1is 1-2C-alkoxy,
2,2-difluoroegifestyin@nedaegiletely or predominantly fluorine-substituted 1-2C-alkoxy, R2is 1-2C-alkoxy,
2,2-difluoroettatixys optioaatpetehtutsdinelon kreantiyofhitorgee aobstiidied 3~RC-aikokgreRSatgraipdrogen, R31
is hydrogen; R4 isndfdddgblic H1aBISBIRAY iadlcd comlinding the Rirbguc Btah, & Whabeartgh aid Rastigularly,
hydrogen, RS is hyghioges 41, aiR-AeRe fifeniatriaiaih ool RadaH iRy 65iRing @ir/GH, i Cycl, in
which trogen and sulfur, such as e.g. piperidin-1-yl or morpholin-4-yl, in which

R611 is 1-2C-alkyl,

or, in another facet,

Het1 is a 5-membered unsaturated monocyclic heteroaryl radical comprising the nitrogen atom, to
which R61 and R62 are bonded, and optionally one to three further nitrogen atoms, such as e.g.
imidazol-1-yl or pyrazol-1-yl,

R7 is 1-4C-alkoxy,

R8 is halogen or 1-4C-alkoxy;

or

Har is optionally substituted by R6 and/or R7, and is a 5-membered monocyclic unsaturated het-
eroaryl radical comprising one to four heteroatoms selected independently from from the group
consisting of oxygen, nitrogen and sulphur,
such as e.g. isoxazolyl, oxazolyl, imidazolyl or thiazolyl,

in which

R6 s 1-4C-alkyl or pyridyl

R7 is 1-4C-alkyl;

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds of formula | according to aspect A in more particular worthy to be mentioned in a sub-

aspect (subaspect A3) are those in which

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted

1-2C-alkoxy,

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
 1-2C-alkoxy,

R3 is hydrogen,

R31 is hydrogen;

R4 is -O-R41, in which
R41 is 1-4C-alkylcarbonyl suich as e.g. acetyl, or, particularly, hydrogen,

R5 is hydrogen;

in one embodimental detail according to this invention,



Cycl is dihydrobenzo[1,41clioxinyl, benzo[1,31dioxolyke&r 2,2-difluoro-benzo[1,31dioxolyl; or, in another
embodimental detail according to this invention, Har is Cyc2, in which Cyc2 is optionally substituted by R6
and/or R7, angl isigeiRelinvnlgnzofurazanyl, benzothiazolyl, 1-(1- 4C-alkyl)-1H-benzotriazoly1 or

1-(1-4C-alky))-1H-pyrazoloP.4-blpyridinyl. in which RG is 154C-alk -4 , R7 is 1-4C-alkoxy; or,
in (yet anoth@ry%ﬂ'é)g'cg‘ 5’8%?3?%@1%%’%’&‘6%d‘?ﬂ§° 6’%3".% Hé’rﬂ%%%@ﬁ%?%%?ﬁ&ﬁé%% ally substituted by >F/ees,
and is pyridinyl, pyrimidinyl, pyrazinyl, isoxazolyl, 1-(1-4C-alkyl)- 11-1-imidazolyl or thiazolyl, in which
R6is 1-4C-alyincinpthsaigmbodimentasdsiti ancaeingly ks BIHONR7 and/or R8, and is pyrimidinyl, in which
R6 is 1-4C-atkoxys Byedsidiwhichalkoxy, R8 is 1-4C-alkoxy, Or Har is substituted by R6 and/or R7 and/or
R8, and is pyjeinglopfondmeiuiREiifed tirabisiny RY, rftGs alivonpiasbniylyi2dnia, beAtstatkony, :8-is
L-4C-alkoxy or h%egﬁgl)ﬂhlﬂ@ﬁi&% igted by BRpnddR RuitndpuhieihRelsmorpholin-4-yl,
Piperidin-1- Yl PYTRZ0LL ok YRl

R7 is 1-4C-alkoxy;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6, and is pyridinyl, pyrimidinyl, pyrazinyl, isoxazolyl, 1-(1-4C-alkyl)-
~ 1H-imidazolyl or thiazolyl, in which

R6 is 1-4C-alkyl or pyridyl,

or

Har is substituted by R6 and/or R7 and/or R8, and is pyrimidinyl, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 is 1-4C-alkoxy,

or

Har is substituted by R6 and/or R7 and/or R8, and is pyridinyl, in which

R6 is 1-4C-alkoxy or 1-4C-alkoxycarbonyl,

R7 is 1-4C-alkoxy,

R8 is 1-4C-alkoxy or halogen,

or

Har is substituted by R6, and is pyridinyl, in which

R6 is morpholin-4-yl, piperidin-1-yl, pyrazol-1-yi or imidazol-1-yl;

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds of formula I according to aspect A in still more particular worthy to be mentioned in a sub-

aspect (subaspect A4) are those in which

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R3 is hydrogen,

R31 is hydrogen;



and the salts, the N-oxides and the salts of the N-oxides -of these compounds. Compounds of formula |
according to aspect A in still more particular worthy to be mentioned in a sub-aspect (subaspect A4) are
those in whigh Rlis b2g1atk@kin2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1
-2C-al koxy, %g isls]ﬁ%ﬁio- lkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1
-2C-al koxy, R3 is hydrogen, R31 is hydrogen; - 29 - R4 is -0-R41, in which R41 is hydrogen, R5 is
hydrogen: inBne '3#;66 ental detail according to this invention, Har is Cyci, in which Cyc1 is
dihydrobenzo[1,4]dioxinyl, benzo[1,3]dioxolylor 2,2-difluoro-benzo[1,3]dioxolyl, such as e.g.
dihydrobenzi|dné jefidaorlin®nibl Betait eftoBlidmtedhisSrykntio, 2-difluorobenzo[1,3]dioxo1-5-y1; or, in another
embodimentghdetatwacmrahng to this invention, Har is Cyc2, in which either Cyc2 is quinolinyl,

be”ZOfUraza&i’épEsbﬂ%mﬁ%ﬂ%]ﬁ&i&k&%eﬁzgﬁEﬂf&mg[ﬁ@ﬁﬂ,et&f‘u%m%@%@ﬁ:ﬁdﬁ(é%lﬂenzomiaZO"6'y|1 Or
enzo|

sy iR o AR SRS lo3] s s G BYsra B ot Pyrazolol -

benzo[1,3]dioxol-5-yl;

or, in another embodimental detail according to this invention,

Har is Cyc2, in which

either

Cyc2 is quinolinyl, benzofurazanyl or benzothiazolyl,
such as e.g. quinolin-6-yl, benzofurazan-5-yl or benzothiazol-6-yl,

or

Cyc2 is 1-(1-4C-alkyl)-1H-benzotriazolyl or 1-(1-4C-alkyl)-4-methoxy-3-methyl-1H-pyrazolo[3,4-
b]pyridinyl,
such as e.g. 1-methyl-1H-benzotriazol-5-yl or 4-methoxy-1,3-dimethyl-1H-pyrazolo[3,4-
b]pyridin-5-yl;

or, in yet another embodimental detail according to this invention,

either

Har is pyridinyl, pyrimidinyl, isoxazolyl, 1-(1-4C-alkyl)-1H-imidazolyl, methyl-pyrazinyl or pyridyl-
thiazolyl, .
such as e.g. pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 5-methyl-pyrazin-2-yl, isoxa-
zol-5-yl, 1-methyl-imidazol-2-yl, 1-methyl-imidazol-5-yl or 2-(pyridin-3-yl)-thiazol-4-yl,

or

Har is substituted by R6 and/or R7 and/or R8, and is pyrimidinyl, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 s 1-4C-alkoxy,
such as e.g. 2,6-dimethoxypyrimidin-4-yl, 2-methoxy-pyrimidin-5-yl, 2,4,6 -trimethoxy-pyrimidin-
5-yl, 2,4-dimethoxy-pyrimidin-5-yl or 2,6-dimethoxy-pyrimidin-4-yl,

or

Har is substituted by R6, and is pyridinyl, in which

R6 is 1-4C-alkoxycarbonyl,
such as e.g. 6-(methoxycarbonyl)-pyridin-3-yl or 5-(methoxycarbonyl)-pyridin-2-yl,

or



such as e.g. 1-methyl-1H-benzotriazol-5-y1 or 4-methagy-1,3-dimethyl-1H-pyrazolo[3,4- 131pyridin-5-y1;
or, in yet another embodimental detail according to this invention, either Har is pyridinyl, pyrimidinyl,
isoxglzolyl,l1,;@,.—4{;-&]5&%%@Ej{;r&@%mg,‘gﬁgml;pmnyl or pyridylthiazolyl, such as e.g. pyridin-3-yl,
pyridin-4-yl, gyrimidin-5:y|. pyrazin-2-yl, 5-methyl-pyrazin-2-yl. isoxazol-5-yl, 1-methyl-imidazol-2-yl,
1-methyl-imi§§zo|§§9§ P 'é"ﬂ:‘?{g@ﬁaﬁﬁ[ﬁ‘ﬁi{%?ﬁ%'j l-/ll?ro'fn %%bljéﬁsgli’(bstj utesé by R6 ar%d{or R7 and/)(;r RS,
and is pyrimidiny/SYA\AR R BEMerRholr- 0 din AretoARRe IR IRy 'i’g"&-é'l%%?léu‘gﬂ'as e.g.
2,6-dimethoxypyrhyridim34yler O-Gimidersky-yyAvristnrdslyl, 2,4,6 -trimethoxy-pyrimidins-yl,
2,4-dimethoxy-pyrimidin-5-y1 or 2,6-dimethoxy-pyrimidin-4-yl, or Har is substituted by R6, and is pyridinyl,
in which R6iggk-4fs-alsmmeaByanyinseeRASHR 8 Fridngtiowiearbony1)-pyridin-3-ylor
5-(methoxyc§gbory{)ﬂgg&q-’ -yl, - 30 - Har is substituted by R6, and is pyridinyl, in which R6is
morpholin-4-%}, pimr_%r_g%axy pyrazol-1-y1 or imidazol-t-yl, such as e.g. 6-(morpholin-4-y1)-pyridin-3-yl,
6-(piperidin- -yI)-ﬁ rnam-3-yt,’' 6-(pyrazol-1-y1)- pyridin-3-yl or 6-(i_midazol-l-yl?-pyridin-S-Xl, or Har is
substituted by R6SH%I?6teIQ-72,%HH“%WTHYHW,“I‘}MB\//HQWmeth°xy'py"d'”'3'y' or 2-ethoxy-pyridin-

or

Har is substituted by R6 and R7 and R8, and is pyridinyl, in which

R6 is 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 s chlorine,

—yl ’

such as e.g. 3-chloro-2,6-dimethoxy-pyridin-4-yl;
and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Yet compounds of formula | according to aspect A more worthy to be mentioned in a sub-aspect (sub-

aspect A1’) are those, in which

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkyimethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R3  is hydrogen,

R31 is hydrogen;

either, in a first embodiment (embodiment a) according to the present invention,
R4 is -O-R41, in which

R41 is hydrogen or 1-4C-alkylcarbonyl, and

R5 is hydrogen,

or, in a second embodiment (embodiment b) according to the present invention,
R4 is hydrogen, and

R5 is -O-R51, in which

R51 is hydrogen or 1-4C-alkylcarbonyl;

in one embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7, and is a 9- or 10-membered fused bicyclic partially
saturated heteroaryl radical comprising a heteroatom-free benzene ring and, in the other ring, 1
or 2 heteroatoms independently selected from oxygen, nitrogen and sulfur,



R6 is 1 -4C-alkoxy, R7 is 1-4C-alkoxy, such as e.g. 2,tdimethoxy-pyridin-4-yl, 2,6-dimethoxy-pyridin-3-y1
or 2-methoxy-pyridin-3-yl, Or Har is substituted by R6 and R7 and R8, and is pyridinyl, in which R6 is

1-4C-alkoxy, R7 Lﬁéfé&g%thwwﬁ?‘%@mr;ﬁacm&%%%geﬁﬁbisw@azg@odﬂvﬁmmﬂﬂéeré‘-yl: and the

salts, the N-oxide()sa%ndm)ren%ﬂ;]s gerggee N-oxides of these compounds. Yet compounds of formula |

according to aspec R'more woﬁhy {o be nientioned in a sub-aspect (sub-aspect Al') are those, in which
R1lis 1-2C-al% ,h3-5C-cycIoaIkoxy, 3-5C-cycloalkylmethoxy, 2,2-difiuoroethoxy, or completely or
predominanf® flusrir-alkyserhedegen.2C-alkoxy, R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy,
3-5C-cycloakyImistiaogen?, 2-difiuoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy, R3 is hydrogen, R31 is hydrogen; either, in a first embodiment (embodiment a) according to

the present m}’mﬁ'&&}{ﬂ.e_&%%a%&ﬂu%WQ&%&A%M%EXW&%@H or 1-4C-allwicarbonyl, and R5 is hydrogen,

cin . . . ;
or,ina secongrerig%c}),gémﬁa igambodlment b) according to the present invention, R4 is hydrogen, and

Cyc2 is optionally substituted by R6 and/or R7 and/or R8, and is a 9- or 10-membered fused bicyclic
fully aromatic ring system containing one to four heteroatoms each of which is selected from ni-
trogen, oxygen and sulphur, and which Cyc2 ring system is made up of

a first constituent (constituent m) being a benzene or pyridine ring,
and fused to said first constituent m,
a second constituent (constituent n) being a 5- or 6-membered monocylic heteroaryl ring
comprising one to three heteroatoms independently selected from the group consisting of ni-
trogen, oxygen and sulphur,
whereby said Cyc2 ring system is attached to the parent molecular group via any substitutable
ring carbon atom of the constituent m,

in which

R6 is 1-4C-alkyl or 1-4C-alkoxy,

R7 is 1-4C-alkoxy,

R8 is 1-4C-alkyl;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6 and/or R7 and/or R8, and is a 6-membered monocyclic unsatu-
rated heteroarly radical comprising one or two nitrogen atoms,

or

Har is optionally substituted by R6 and/or R7, and is a 5-membered monocyclic unsaturated het-
eroarly radical comprising one to four heteroatoms selected independently from the group con-
sisting of oxygen, nitrogen and sulphur,

in which

R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, sulfanyl, cyano, 1-
4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo, -A-N(R61)R62, or pyridyl, in which

A is a bond or 1-4C-alkylene,

R61 is hydrogen or 1-4C-alkyl,

R62 is hydrogen or 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a

heterocyclic ring Het1, in which



R5 is -0-R51, in which R51 is hydrogen or 1-4C-alkylcggbonyl; in one embodimental detail according to
this invention, Har is optionally substituted by R6 and/or R7, and is a 9- or 10-membered fused bicyclic
partially sa&gg{&d rhg,;g;ggeryl radical comprising a heteroatom-free benzene ring and, in the other ring, 1

or 2 heteroalpms Ingg T S SRS o Ol aaer A Sl ke Lt ogc Har fing
system is at chea ?8 aren molec stl uta e carbon atom o enzene ring,

in which R6 is 1-4tnaRificReisfioryels ’Iﬂ?[@q‘ﬁﬁ'd‘ﬁgﬁ"ﬁ?g %‘HHQS?H@} b SR &% b R% B ding to this
invention, Har is Gyrdzdinndioiie@iiconi fuirshaleyostassrigria HprRbegrarscripigling /efror@en it is a 9- or
10-membered fusedddexalsofudlin atdchatic ring system containing one to four heteroatoms each of which
is selected frgyyy nitHageaK@XYgen and sulphur, and which Cyc2 ring system is made up of a first
constituent (goqsem galfgg&bemg a benzene or pyridine ring, and fused to said first constituent m, a
second constltuentb?cons tituent n) bein a 5- or 6-membered o 10¢ lic hetﬁro I‘Qnug‘t corpdprlsmg one to

three heteroSfhE ﬁ1%[ aeeﬁt %aé'l' ?ﬁy%%hﬁ rﬁarycéansclg fsrll?ﬂ jen gen Tand sulphur,
whereby said Cyd’!‘ﬁﬁ&%‘ﬂiéﬁﬁ%aé?t%h’@ﬂ ﬁi“ﬂr?@tﬁa?lé\fﬂ'}?ﬁﬂ@Eﬁ?&f?‘%?‘?fdb"\?ﬁf%ﬁ?’gﬁbst|tutable ring
carbon atomRaf the det@stitybnt-A¢-atkewhichReGilioy-2ECatlpkpr 1-40calkykbiey sRifanyl] bydroxikosXo. R8is
1-4C-alkyl; or, in yeimnethehesbadirealaieitail according to this invention,

R8 s halogen, 1-4C-alkyl or 1-4C-alkoxy,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Yet compounds of formula | according to aspect A in particular worthy to be mentioned in a sub-aspect

(subaspect A2’) are those, in which

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R2 s 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R3 s hydrogen,

R31 is hydrogen;

either, in a first embodiment (embodiment a) according to the present invention,
R4  is -O-R41, in which

R41 is hydrogen or 1-4C-alkylcarbonyl, and

RS is hydrogen,

or, in a second embodiment (embodiment b) according to the present invention,
R4 s hydrogen, and

R5 is -O-R51, in which

R51 is hydrogen or 1-4C-alkylcarbonyl;

in one embodimental detail according to this invention,

Har is Cyc1, in which

Cyc1 is optionally substituted by halogen on its benzene ring, and is
indolinyl, isoindolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, 3,4-
dihydrobenzo[1,4]Joxazinyl, 1-methyl-indolinyl, 2-methyl-isoindolinyl, 1-methyl-
tetrahydroquinolinyl, 2-methyl-tetrahydroisoquinolinyl, 4-methyl-3,4-dihydrobenzo[1,4]Joxazinyl,



either Har is optionally substituted by R6 and/or R7 argder R8, and is a 6-membered monocyclic
unsaturated heteroarly radical comprising one or two nitrogen atoms, or Har is optionally substituted by

R6 and/or R7, and ésd?h RIOEMBRIEdMONQRYSIcHISRIHINRH baissaaibisaicahgaaprising one to four

heteroatoms selegt end ntI fro the rou OJR g iitfqgen and sulphur, in which
R6is halogen, 1- q'%p F)I oéma?_ydff‘,h SIRe Pgr%?fﬁ( ] %é? Ith% ulfan I c%ano 1-

AC- aIkoxyca‘PﬁSWV%%\ wﬂln?ﬂ/ﬂfﬁﬂ)l'sﬁﬁmﬁgf\? %E?ﬁ?é‘zmi}'? rc%/?”f’n‘" rﬁ'&‘hs}i SRR FEP
-4C-alkyleneai®eaf ihenbeiasgening: 1-4C-alkyl, R62 is hydrogen or 1-4C-alkyl, or R61 and R62 together and
with inclusion of the nitrogen atom, to which they are attached, form a heterocyclic ring Hetl, in which -

32 - either, igonedasat- eﬁsgdiﬁ,g%iqg@kbémgutﬂq.mm& on a ring nitrogen atom, and is a 5- to
7- membereq_lgpltqgaée&rﬂ]qm&ychc heterocyclic rlng radical comprising the nitrogen atom, to which R61

and R62 are ponded, an tionall furt er select ro nsisting of oxygen,
nitrogen andcé’u?fd? °|?1t' Lf}i%titi%gf% I o |ﬂ%e{r€)ég;laer8 face% %ﬂ?n rﬁ%gmdgf% grec?’ Ensaturated
monocyclic heteré‘é{\bwrl%iﬂ%ﬁf'ﬁ%?ﬁﬁﬁgﬁﬁg{‘{ﬂ@“?ﬁﬁfb@m%ﬁ?t?@mwe??@ffmpi@f%‘?@%mbd and
optionally one to thitiegefu kyaemand geinhgtoand WRizh SYe2ing frptern.ig @asik B¢t 1-4C-alkoxy-2-4C-alkoxy,
1-4C-alkylthio, sulfaaykshymikdiiogdntqeanstteinon )deimpa berarak-drg@dléyilgnino, R8 is halogen, 1-40-alkyl
or 1-4C-alkoxy, apgqthranasiiamssommysikhas the salts, the N-oxides and the salts of the N-oxides of

these compounds a%%&%ﬁ‘&‘@&(&ﬁ&én&’&k&%@ﬁt%%@ Koégowtﬁemwmm EROREArgarticuar

worthy to be mentioned in a sub gltée lis 1-20- _
2,2-difluoroethoxy, ocfom(grrr'?ﬁ]%f)eqe or [5?% érenr?nao%F ki F%rﬁgéarghlgg el)tclljt e alkax Cons'ail'"%ym

trogen, oxygen and sulphur,
whereby said Cyc2 ring system is attached to the parent molecular group via any substitutable
ring carbon atom of the constituent m,
in which
R6 is 1-4C-alkyl or 1-4C-alkoxy,
R7 is 1-4C-alkoxy,
R8 is 1-4C-alkyl;

or, in yet another embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl radical, in which

R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl,
oxo, or -A-N(R61)R62, in which

A is a bond or 1-4C-alkylene,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl or 4N-methyl-
piperazin-1-yl,

or

Het1 is pyrrol-1-yl, pyrazol-1-yl, triazol-1-yl or imidazol-1-yl,

R7 is 1-4C-alkkyl, 1-4C-alkoxy, 1-4C-alkylthio, hydroxyl, oxo, or di-1-4C-alkylamino,

R8 s halogen, 1-4C-alkyl or 1-4C-alkoxy;



R2is i -2C-alkoxy, 2,2-difluoroethoxy, or completely or gredominantly fluorine-substituted 1-2C-alkoxy, R3
is hydrogen, R31 is hydrogen; either, in a first embodiment (embodiment a) according to the present
invention, R4 is -0-R41, in which R41 is hydrogen or 1-4C-alkylcarbonyl, and R5 is hydrogen, or, in a

second embgodiment (embodiment b) a ing to the present i tion, R4 is hydrogen, and R5 is
-0-R51, in wt%bw ﬁ@Xg?saﬂo{ﬁ%agﬁoc@fﬁ%%a%ﬁm%:cgr l”%"rll / ??E%mrﬁ%\{ﬁ%odimental detail according to this
invention, HAPIs ¢SeRtopalbhiupsttuted by BRABHIG < ABLiRAZT YRS TR BENYEE Irly, and is
indolinyl, isoindoligfpertetrdissthereinodope wivaHiriptiaians FRASA indareatalydvenbes @ apsiny,
1-methyl-indolinylsigim eftoydisoi mitaigey|ark sagpthy]tetrahydroquinolinyl, 2-methyl-tetrahydroisoquinolinyl,
4-methyl-3,4irdliinygirobenzo[1,4]oxazinyl, - 33 - 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothiophenyl,
benzol[1,3]diggolyls qi_ij,h/_grgjp,%%%g,yﬂ]clioxinyl, chromanyl, chromenyl, or 2,2-difluoro-benzo[1,31dioxolyl,
whereby said, Cycl q%sg{stlem IS attached to the parent molecular group via any substitutable carbon

atom of the benzene ring; of, in another embodimental detail according to this invention, Her is Cyc2, in
which and the enantiomers, as well as the salts, the N-oxides and the salts 'of the N-oxides of these com-

pounds and enantiomers.

Yet compounds of formula | according to aspect A in more particular worthy to be mentioned in a sub-

aspect (subaspect A3’) are those, in which

one of R1 and R2 is methoxy or ethoxy, and the other is methoxy, ethoxy, 2,2-difluoroethoxy or di-
fluoromethoxy,

R3 s hydrogen,

R31 is hydrogen;

R4  is -O-R41, in which
R41 is hydrogen or 1-4C-alkylcarbonyl, and
R5 is hydrogen,

in one embodimental detail according to this invention,

Har is Cyc1, in which

Cyc1 is optionally substituted by chlorine on its benzene ring, and is
indolinyl, isoindolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, or 3,4-
dihydrobenzo[1,4]oxazinyl, 1-methyl-indolinyl, 2-methyl-isoindolinyl, 1-methyl-
tetrahydroquinolinyl, 2-methyl-tetrahydroisoquinolinyl, or 4-methyl-3,4-
dihydrobenzo[1,4]oxazinyl,
2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothiophenyl, benzo[1,3]dioxolyl, dihydro-
benzo[1,4]dioxinyl, chromanyl, chromenyl, or 2,2-difluoro-benzo[1,3]dioxolyl,

whereby said Cyc1 ring system is attached to the parent molecular group via any substitutable carbon

atom of the benzene ring;

or, in another embodimental detail according to this invention,
Har is Cyc2, in which
Cyc2 is optionally substituted by R6 and/or R7, and is

either

pyrazolopyridinyl or 1-methyl-pyrazolopyridinyl,



Cycz2 is optionally substituted by R6 and/or R7 and/or $88, and is a 9- or 10-membered fused bicyclic fully
aromatic ring system containing one to three heteroatoms each of which is selected from nitrogen,

oxygen and gk andwhiel Gy 2 SRS IAdRMRRF 8-dis\AARSHHERE (Eepstituent m) being a

benzene or pyridine ring, and fused to said first constituent m, a second constituent (constituent n) being
a 5- or 6-membered monocylic heteroaryl ring comprising one to three heteroatoms independently
selected from the JIGARIEFALRRE BrrAbd 2 Bidas e PN b TP S RBUNES P EDFIY sy stem is
attached to the parieftzeldidetaragierahylvherreiiarhd it teibyHeryedipenyakenrdhiadesdrstituent m, in
which R6is 1-4C-aljyhainyll-#aqeitaingl, fihealingiCaaitkaxiinyR8isihofi@Aalkyl; or, in yet another embodimental
detail accordijngrdeytiisT4aiBliomalies inantionaily patbstitisiesiaydRapnsies BRianefmp RS, and is a
pyridinyl, pytinidipy!, pyrazinyl or pyridazinyl radical, in which R6is halogen, 1-4C-alkyl, 1-4C-alkoxy,
1-4C-alky|thio6 1-4C-_21 Kogca@?%frboxyl, hydroxyl, oxo, or -A-N(R61)R62, in vv_high Ais a bond or
1-40-a|kylen|§, Réﬂs "ﬂ -alkyl, |¥’1-4C-alkyl, or R61 and R62 together and with inclusion of the
nitrogen atof¥ to Whitfrak&¥are attached, form a heterocyclic ring Heti, in which either Het1 is
piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-y1 or
4N-methylpipeiagi dhothepbrhitaidiisepiaradtdi ytcpiay ol isjhvisigiaanl- 1-ylor imidazol-1-yl, R7is 1-4C-alkyl,
1-4C-alkoxy k4 Gs BHESHAIP s DLHEASY by @ arttlisiRk-4farsH REl U MOa pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl radical, in which
R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl,
oxo, or -A-N(R61)R62, in which
A is a bond or 1-4C-alkylene,
R61 is 1-4C-alkyl,
R62 is 1-4C-alkyl,
or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which
either
Het1 is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl or 4N-methyi-
piperazin-1-yl,
or
Het1 is pyrrol-1-yl, pyrazol-1-yl, triazol-1-yl or imidazol-1-yl,
R7 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, hydroxyl, oxo, or di-1-4C-alkylamino,
R8 s halogen, 1-4C-alkyl or 1-4C-alkoxy;

or, in still yet another embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7, and is a 5-membered monocyclic unsaturated het-
eroarly radical comprising one to four heteroatoms selected independently from the group con-
sisting of oxygen, nitrogen and sulphur,

in which

R6 s 1-4C-alkyl, or pyridyl,

R7 is 1-4C-alkyl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.



R8is halogen, 1-4C-alkyl or 1-4C-alkoxy; -34. or, in stgbyet another embodimental detail according to this
invention, Har is optionally substituted by R6 and/or R7, and is a 5-membered monocyclic unsaturated

heteroarly ragica #UmRIIPGAR IRIMERSICERALEMRSTRIFGSE daReRSTHR R HMERR SE@HLCONSIsting of
oxygen, nltr%%en a gls :lwﬁfc -alkyl, or pyridyl, R7is 1-4C-alkyl, and the enantiomers,

nd sulphur,.ip whi
as well as the s_gfgétiheuﬁscﬁ%é eﬂgvgﬂlghtlh% salts of the N-oxides of these compounds and enantiomers. Yet
compounds B forlfh TR RERCHINY to aspect A in more particular worthy to be mentioned in a sub-aspect
(subaspect &3') aifempibew pinpRichoftuePeinam erRiFlyeremeiieny or ethoxy, and the other is methoxy,
ethoxy, 2,2-difluoimettvogsnor difluoromethoxy, R3 is hydrogen, R31 is hydrogen; R4 is -0-R41, in which
R41 is hydragmn @nldfégenlkylcarbonyl, and R5 is hydrogen, in one embodimental detail according to this
invention, Her is Cycl, in which Cyc1l is optionally substituted by chlorine on its benzene ring, and is

indolinyl, isoj doligyb_ﬂiﬁapm]rigrguinoIinyI, tetrahydroisoquinolinyl, or 3,4- dihydrobenzo[1,4]oxazinyl,
1-methyl-in oﬁnyf, 2-met yrf-lsomdolin [, 1-methyltetrahydroquinolinyl, 2-methyl-tetrahydroisoquinolinyl, or

4-methyl-3,240in B by 8%y, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothiophenyl,
benzo[1,3]cIRoly,iggrmbenzo[1,4]clioxinyl, chromanyl, chromenyl, or 2,2-difluoro-benzo[1,3]clioxolyl,
whereby said Cycl ring system is attached to the parent molecular group via any substitutable carbon
atom of the heseassbbfiBiental detail according to this invention,
Har is Cyc1, in which
Cyc1 is benzo[1,3]dioxol-5-yl, dihydrobenzo[1,4]dioxin-5-yi, 2,2-difluoro-benzo[1,3]dioxol-5-yl, or 5-
chloro-4-methyl-3,4-dihydrobenzo[1,4]Joxazin-7-yl;

or, in another embodimental detail according to this invention,

Har is Cyc2, in which

Cyc2 is quinolin-6-yl, benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-benzotriazol-5-yl or 4-
methoxy-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl, benzo[1,2,3]thiadiazol-5-yl or quinoxalin-5-
vl;

or, in yet another embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyi radical, in which

R6 is chlorine, methyl, methoxy, ethoxy, methylthio, methoxycarbonyl, carboxyl, hydroxyl, oxo, or
-A-N(R61)R62, in which

A is a bond or ethylene,

R61 is methyl,

R62 is methyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl or morpholin-4-yl,

or

Het1 is pyrazol-1-yl or imidazol-1-yl,

R7 is methyl, methoxy, ethoxy, methylthio or dimethylamino,

R8 s chlorine or methoxy;



or, in another embodimental detail according to this inggntion, Her is Cyc2, in which Cyc2 is optionally
substituted by R6 and/or R7, and is either pyrazolopyridinyl or 1-methyl-pyrazolopyridinyl, - 35 - whereby

these radicalg paviRRakBHRFMBHGRRIABLINISHIR RN MMALBNe pyridine ring, or benzothiazolyl,
benzoxazoly atgengllré%id%zplyl,_ ri]ggﬁ? |91|'¥| le-mg;[hﬁi-dbﬁ%ei‘rzni azolyl, 1-methyl- indazolyl, benzoxadiazolyl,
benzotriazolyl, 1 Smeth ?—%énzotrlgzoyﬂ enz |3’diaz_o , quinolinyl, isoquinolinyl, quinoxalinyl,
quinazolinyl 8?¢RAENA ?Wﬁf%r@w’ﬂﬁ@éhfaﬁ?ﬁ%tlg‘ﬁﬂ?’ﬁ@%ﬁ%ﬂ&s SRE He‘ﬂf'?%%fgéﬂ?ﬁ? §PBUp via the
benzene rindondsifiheR@ItiomeE -alkyl or 1-4C-alkoxy, R7is 1-4C-alkoxy; or, in yet another embodimental
detail according to this invention, Har is optionally substituted by R6 and/or R7 and/or R8, and is a

pyridinyl, pyrinighinigt By sHidisazeddngdicalspeciviic bdIRintidakage a sdbdepadigubhspacalkoxy,
1-4C-a|kyIthiR5)]5éC&{ggg,q§thonyl, carboxyl, hydroxyl, oxo, or -A-N(R61)R62, in which Ais a bond or
1-4C-a|kylen|g1 R61 is }‘-4C-a|kyl, R62 is 1-40-alkyl, or R61 and R62 together and with inclusion of the
nitrogen atom, to {/Svmgh‘ﬁ%y are attached, form a heterocyclic ring Heti, in which either Het1 is
piperidin-1-yRpyrid RERCKYy PRy oiueropthary AIFPYRIARAY piperazin-1-y1 or
4N-methylpiffSrazihbydgager.

R31 is hydrogen;

R4  is -O-R41, in which
R41 is hydrogen or acetyl, and
R5 is hydrogen,

in one embodimental detail according to this invention,

Har is Cyc1, in which

Cyc1 is benzo[1,3]dioxol-5-yl, dihydrobenzo[1,4]dioxin-5-yl, 2,2-difluoro-benzo[1,3]dioxol-5-yl, or 5-
chloro-4-methyl-3,4-dihydrobenzo[1,4]oxazin-7-yl;

or, in another embodimental detail according to this invention,

Har is Cyc2, in which

Cyc? is quinolin¥6—yl, benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-benzotriazol-5-yl or 4-
methoxy-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl, benzo[1,2,3]thiadiazol-5-yl or quinoxalin-5-
yl;

or, in yet another embodimental detail according to this invention,

Har is pyridin-3-yl, pyridin-4-yl, 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-
(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-1-yl)-pyridin-3-yl, 6-methoxycarbonyl-pyridin-3-yl, 3-
methoxycarbonyl-pyridin-2-yl, 2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl, 2-methylsulfanyl-
pyridin-3-yl, 6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl, pyrimidin-5-yl, 2-methoxy-pyrimidin-
5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl, pyrazin-2-yl, 5-methyl-
pyrazin-2-yl, 6-[2-(pyrrolidin-1-yl)-ethyl]-pyridin-3-yl, 2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxy-
pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5-
ethoxy-6-methoxy-pyridin-3-yl, 1-methyl-1H-pyridin-2-one-5-yl, 2,6-dimethoxy-pyrimidin-4-yl,
2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl, 4-methyl-2-methylsulfanyl-
pyrimidin-5-yl, 5-chloro-2-methylsulfanyl-pyrimidin-4-yl, 4-chloro-2-dimethylamino-pyrimidin-5-
yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-one-5-yl, 3,6-dimethoxy-



Hetl is pyrrol-1-yl, pyrazol-1-yl, triazol-1-ylor imidazol-d8yl, R7is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio,
hydroxyl, oxo, or di-1-4C-alkylamino, R8is halogen, 1-4C-alkyl or 1-4C-alkoxy; or, in still yet another

embodimental deEﬁHo%EﬁQf S}ing zi%ﬂi&i%@é’%ﬂﬁ&ﬂo@ déuQ@HrPnaé%%i@ﬁ&&ﬁ%ihbfxﬁ@yﬁ&]ﬁ@@ﬁ%ﬁnd IS a
5-membered mon%@f1 Ié%%ps%%@ts%hgt rrclanigM 4a |ca5(5’cgnrp 41 | I“?d Qléwleteroatoms selected
su

independently from the group con |st|ng o oxyge nltrogen an ur, in which R6is 1-4C-alkyl, or
pyridyl, R7is 1-4C-alkyl, and the enantiomers, as weII as the salts, the N-oxides and the salts of the
N-oxides of @ic8&tHynigorireremhedisniial Rtk accordigg ty bisdBYARHNInds of formula 1 according to aspect A
in still more plartics iasxazeithyl{d-rethytimidena -y, & seindisipeetiStybas pdeyrtifiBatetiiraged-h which R1 is
methoxy or Py, diahiBriaflexie HaomY, sdiid; dE URHRRB A Bickititospme thoexieRer thdsydimgen, R31 is
hydrogen; R4 is,a0zR¢dndmidiich R41 is hydrogen or acetyl, and RS is hydrogen, in one embodimental
detail according to this invention, Her is Cycl, in which Cycl is benzo[1,3]clioxol-5-yl,
dihydrobenzo[1,4]clioxin-5-yl, 2,2-difluoro-benzo[1,3]dioxo1-5-yl, or 5-
chloro-4-methy1-3,4-dihydrobenzo[1,4]oxazin-7-y1;

More particular compounds of formula | according to aspect A to be mentioned in a sub-aspect (sub-

aspect A6) are those, in which

R1 is methoxy,

R2 is ethoxy, 2,2-difluoroethoxy or difluoromethoxy,
R3 is hydrogen,

R31 is hydrogen;

R4 is-O-R41, in which
R41 is hydrogen, and
R5 s hydrogen,

in one embodimental detail according fo this invention,

Har is Cyct, in which

Cyc1 is benzo[1,3]dioxol-5-yl, dihydrobenzo[1,4]dioxin-5-yl, 2,2-difluoro-benzo[1,3]dioxol-5-yl, or 5-
chloro-4-methyl-3,4-dihydrobenzo[1,4]oxazin-7-yl;

or, in another embodimental detail according to this invention,

Har is Cyc2, in which

Cyc2 is quinolin-6-yl, benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-benzotriazol-5-yl or 4-
methoxy-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl, benzo[1,2,3]thiadiazol-5-yl or quinoxalin-5-
yl;

or, in yet another embodimental detail according to this invention,

Har is pyridin-3-yl, pyridin-4-yl, 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-
(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-1-yl)-pyridin-3-yl, 6-methoxycarbonyl-pyridin-3-yl, 3-
methoxycarbonyl-pyridin-2-yl, 2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl, 2-methylsulfanyl-
pyridin-3-yl, 6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl, pyrimidin-5-yl, 2-methoxy-pyrimidin-
5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl, pyrazin-2-yl, 5-methyl-
pyrazin-2-yl, 6-[2-(pyrrolidin-1-yl)-ethyl]-pyridin-3-yl, 2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxy-
pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5-



or, in another embodimental detail according to this ingention, Har is Cyc2, in which Cyc2 is quinolin-6-yl,
benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-benzotriazol-5-y1 or 4-

methoxy-1,3-dimedylybihaMsazalpbh el PirdinRmiloRfizebhe s3jiadifzomezy bydnfiinmyalin-5- yi; or,
g

methoxy-1.3-dimaligly Bhasaolatin s ipuAIREril s fizebh2 sl gyl 5y
7 andior Re, and Qg”mg*ﬂé%ﬁﬁ*m’?‘ﬁ%%%‘%“Bs*ﬁ?pvﬁ e T AR lorne,

‘isa razinyl or pyridazinyl ca _ 6is,
methyl, methoxy, RO FHLGSR BT B ST AP BRGo.
which Ais a bond Br 2tffyedianine vigefiempyvadind metmatiyl- thisayaRdiRS oo g thas-dimetnty-inclusion
of the nitrogen atemidezinidvitidyrals siftashed;divin-a-ficlatdopchié-tnptried; dyridimie.&ither Heti is
piperidin-1-yl, pyrenligioe b-yisdandhpephedipyfnbiea esl 13 pyaetckyy@nigmaazol-1-yl, R7 is methyl,
methoxy, ethoxy, methylthio or dimethylamino, R8 is chlorine or methoxy; - 37.. or, in still yet another

embodimental dettaHI a{:corlgling t% this inve Ei n, Har.is jsaxazolyl. 1-methylimidazolyl, or pyridyl-thiazolyl;
gf, In siill yet ano m d:mer{ah{'é?l ccord {gn |ve¥1ﬁn . ’ ’
and the enanfiom_er_ , as well as Re sar]_s, fhe Iﬁ-omdré% %n.(':lgtpne Salts of the N-oxides of these compounds
and enanti orlﬂ%rrs.'s isoxazol-5-yl, 1-methylimidazol-2-yi, 1-methylimidazol-5-yl, or 2-(pyridin-3-yl)-thiazol-4-yl;
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to aspect B more worthy to be mentioned in a sub-aspect (subas-

pect B1) are those in which

R1  is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R3 s hydrogen,

R31 is hydrogen,

either, in a first embodiment (embodiment a) according to the present invention,
R4  is -O-R41, in which

R41 is hydrogen or 1-4C-alkylcarbonyl, and

R5 is hydrogen,

or, in a second embodiment (embodiment b) according to the present invention,
R4 is hydrogen, and

R5 is-O-R51, in which

R51 is hydrogen or 1-4C-alkylcarbonyl,

Har is optionally substituted by R6 and/or R7 and/or R8, and is
a 9- or 10-membered benzofused bicyclic partially saturated heteroaryl radical comprising 1 or 2
heteroatoms selected independently from the group consisting of oxygen, nitrogen and sulfur,

or
a 9- or 10-membered fused bicyclic unsaturated heteroaryl radical comprising 1 to 4 heteroa-
toms selected independently from the group consisting of oxygen, nitrogen and sulfur,

or
a 5- or 6-membered monocyclic unsaturated heteroaryl radical comprising 1 to 4 heteroatoms
selected independently from the group consisting of oxygen, nitrogen and sulfur,



Particular compounds of formula | according to aspecié-to be mentioned in a sub-aspect (subaspect A5)
are those, in which R1lis methoxy, R2 is methoxy, ethoxy, 2,2-difluoroethoxy or difluoromethoxy, R3 is
hydrogen, R31 is hydrogen; R4 is -0-R41, in which R41 is hydrogen or acetyl, and R5 is hydrogen, in one
embodimentlﬁl q]etﬁl” according to this invention, Har is Cyc1, in which Cyc1 is benzo[1,3]dioxo01-5-yl,
dihydrobenzo ‘ﬂﬁdioxin-S-yl, 2,2-difluoro-benzo[1,3]dioxo1-5-yl, or 5- )
chloro-4-meﬁ&/1-f§5?{ﬂ?ﬁfhﬂdﬁ%‘ﬁ%t’l1,2fﬁ5§5‘2ﬁ¥f7:4 'ﬁ&ﬁxﬁizé?%é@?"ér%&ﬁwgﬂ?a%@%mé‘\tgéording to this
invention, Har is @Yep/crenikisarhrxel.BYdioablin-BE5H 107267 s1titkl ahcsmplelbrdiiiaty fluegne-
1-methyl-1H-benzotritin@dS-HC-atkd: imeticbxy-1,3-dimethy1-1H-pyrazolo[3,4-b]pyridin-5-yl,
benzo[1,2,3]thiadigag@badt PaCHdIR@RIN-5- Yli or, in yet another embodimental detail according to this
invention, Hyis Qynw%%-[yj,rpyﬂggﬁkﬁ-yl, 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-
(pyrazol-l-y}.‘)égy[iqi‘n-f%yl 6-q[Qigalﬁﬁl-l-yl)-pyridin-?;-yl, 6-methoxycarbonyl-pyridin-3-yl, 3-
methoxycarbonyl-'spy?(l i -ei'-?/f, 2ime Oxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl, 2-methylsulfanylpyridin-3-yl,
6-hydroxy-pyFibiiti- 8% RE2ta9BBRy pshfhnsiyaiop filt ISR S M- BV AR fiaS)Fd. form @
2-dimethylamino-psteireuthc 5ing Hatinistivbighulfanyl-pyrimidin-5-yl, pyrazin-2-yl, 5-methylpyrazin-2-yl,
6-12-(pyrrolidithet,-ylognetayd); pyridin-3-yl, 2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxypyridin-4-yl,
4,6'dimeth0¥létﬁ)yr§djﬂf_§ﬁ"y %Sﬁﬁf&tbﬁ)ﬂmpmgﬂﬁﬁlr@&rm any @H@dia "farbénﬁ_ere_d saturated
ethoxy-6-methoxxaexswa%xderéapaﬁénx%Jala'.ﬂav&mféf ReBb i &S mr Rei DgRed b

2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimet -gyrimidin-5-yl, 4-methy1-2-methylsulfanylpyrimidin-5-yl,
d anX 9 A(lloa )W %t dt(?m] se%/ﬁc‘eﬂom Yhe HF%IIJHI ﬁgﬁs_léwg o¥ g)&gen, ni

0
5-chloro-2-methy S| gnyl-pyr mi ??'?-fpel,u “ChIor6-22 ylamino-py
2-dimethylamino-4eReaPRASHBY M5 -y1, 1-methyl-1H-pyrimidin-2-one-5-yl, 3,6-dimethoxy- - 38 -
pyridazin-4-Rétt dalbf§-2lgldimethoxy-pyridin-3-yl, 3-chloro-2,6-dimethoxy-pyridin-4-yl, 5-
chloro-2,6-bisdimeeidiydaracat-pyrimidin-4-yl, or 2,4,6-trimethoxy-pyrimidin-5-y1; or, in still yet another
embodimentgbdelal] saepReing ihthisaRdantivlydichdteiseysne Aidradicir baribhding itia adtodenl,
1-methylimidazol-geyl, Bi6RYH i e i BaRled; Yha BPEbADS SRARIIAS RS Sl ibiRssalts, the
N-oxides anghe galtz of ine N; 94dRs 91115 SQMPIUTS AR KARIP ISR or mono- o di-t-4c-
alkylamino,
R8 is halogen,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds of formula | according to aspect B in particular worthy to be mentioned in a sub-aspect

(subaspect B2) are those in which

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which i

R41 is 1-4C-alkylcarbonyl or, in particular, in an individual embodiment according to this invention,
hydrogen,

R5 is hydrogen,

in one embodimental detail according to this invention,



More particular compounds of formula | according to-agpect A to be mentioned in a sub-aspect
(sub-aspect A6) are those, in which R1 is methoxy, R2 is ethoxy, 2,2-difluoroethoxy or difluoromethoxy,

R3 is hydrogep, R&inﬁﬁayﬁgg&%t&%ﬁ&aﬁiﬁ& AR WINEL B4, is kesen vandiRadsibyileqarn, in one
e B 3seRr g s v o, "i*s“ S Rl el ReRAlbarl o> V!

dihydrobenzo[1,4 ¢ |oxm v oro-benz I|oxo

chloro-4-methy1- %%‘?H?/&?Bﬂﬂl’i‘?&ﬁ%‘ﬂ%%?fﬁ%%fnﬁF“IW 2lBJIEP embodimental detail according to this
invention, H&Pis Gy:2CRIKMIRIAMICIAR is quinolin-6-yl, benzofurazan-5-yl, benzothiazol-6-yl,
1-methyl-11R#beszalogeol-5-y1 or 4- methoxy-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl,
benzoll,2,3]thiadiazol-5-y1 or quinoxalin-5- or, in yet another embodimental detail according to this

invention, Hg; IS QNJ%Peﬁu%du%ﬁinHé‘ta\i'aﬁ:&ﬂ%ﬁ’@%%v&‘n&rf’y“dm -3- yI 6- (plperldln 1-yl)-pyridin-3-yl, 6-
e i SRR LN Sy et et ooy diped 2
i 5’ ﬁt meth (i fanylpyridin-3-yl,

methoxycarbo yI p

Xy
6-hydroxy- pyrldln@W'Ga@ﬁ?bWBi}FﬁiW%’gy etES?ﬂWfRﬁﬁe!??FdZ" 83’?8%}%?%%‘?@% consistig
2-dimethylamino-piyekydetinnicgde antesifis infahigh pyrimidin-5-yl, pyrazin-2-yl, 5-methylpyrazin-2-yl,
6[2-(pyrrolidive 1-yid y-athyiilypyridin-3-yl, 2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxypyridin-4-yl,
4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5- - 39 -
gtzogy Gthmeébweps(&%@r%rxéoanmﬁmeﬂaﬁaw&tuad% mﬂsqn%exho%ti dllmethotxkxl; pyrimidin-4- ylﬁl o

imethoxy-pyrimi X Idin-5- e -2-methylsulfan imidin-5-yl,
l-}/ ?on ubsh n Pg ax ro £ gndror I{é 4 mor}é)g% i

5-chloro-2- mea{'rﬁ)y ity yrimi amlno yrimidin-5-
2-dimethylamino- ﬁah'féi?fb t?f?ﬁ%mcs' W"!PW'%&H)}P fmeﬁ/?ﬁmm ; ¢4 @‘VP%‘%’HW@%M
pyridazin-4-yl, 4-@wypeendstiimeltboiapnp Pitraaersand, seuih|Brwhies-dimethoxy-pyridin-4-yl, 5-
chloro-2,6-birglimitiitaennb4pyikgidind-arkogy, 2-4C6ataxyedthoxy.- pyiralklitho: giaror, 113Gtill yet another
embodimental deaibRERIsHNICLLIER, IMEPEIR DA NEEHRBXEA Ry o lecnprRERypidRng fidolhe-
1-methylimidazol-sﬁlggﬁt%gi(%[mw%mémiazoI-4-y1;

A is a bond or 1-2C-alkylene,

R61 is hydrogen or 1-2C-alkyl,

R62 is hydrogen or 1-2C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a

heterocyclic ring Het1, in which

either, in one facet,

Het1 is optionally substituted by R611 on a ring nitrogen atom, and is a 5- to 7-membered saturated
monocyclic heterocyclic ring radical comprising the nitrogen atom, to which R61 and R62 are
bonded, and optionally one further heteroatom selected from the group consisting of oxygen, ni-
trogen and sulfur, in which

R611 is 1-2C-alkyl,

or, in another facet,

Het1 is a 5-membered unsaturated monocyclic heterocyclic ring radical comprising the nitrogen
atom, to which R61 and R62 are bonded, and optionally one or two further nitrogen atoms,

R7 is 1-4C-alkoxy, 1-4C-alkoxy-ethoxy, 1-2C-alkylthio, hydroxyl, amino, or mono- or di-1-2C-
alkylamino,

R8 s halogen;

and the salts, the N-oxides and the salts of the N-oxides of these compounds.



and the enantiomers, as well as the salts, the N-oxidegzand the salts of the N-oxides of these compounds
and enantiomers. Compounds of formula | according to aspect B more worthy to be mentioned in a

sub-aspect (syhasRRst RS thesRdiR A usPe R B 1rof iliey worhy ©/640A4 8% in a sub-
3-50-cycloalkylmgghg éu%i %%I(l;llé% oeéla(])xf\é,io\rlv ﬁigrmpletely or predominantly fluorine-substituted
1-2C-alkoxy, R2 is ) -aﬁ Xy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or
completely d?‘pre!fc?ﬁ%’éﬁﬂ%%‘éﬁf?ég?@ ﬁ’(uf’é%?f@@*—‘ﬁ‘iﬂﬁ'ﬁ%ﬁ?%szﬂiﬂ&ff’é BB SETRRIFYGEN, either, in
a first embodimerar¢dentinsativiiyariay-aeesiitaiy! tdCtalkpeesent invention, R4 is -0-R41, in which R41 is
hydrogen or #24 Cisalik3tedikbrangtoangiclRakexinaisogstpalkyincths e Qriddidnthaeiime ndn(eomiptetiinent b)

according to the geashihinig AtigiheRdoistitadrooenu@ry RS is -0-R51, in which R51 is hydrogen or
1-4C-alkylc onyg,hbl%égnoptionally substituted by R6 and/or R7 and/or R8, and is a 9- or 10-membered
rti

benzofused |c?yc,lic 3 ally saturated heteroaryl radical comprising 1 or 2 heteroatoms selected
independentﬁ;‘3 ro!% é°§?6’up consisting of oxygen, nitrogen and sulfur, Or a 9- or 10-membered fused
bicyclic unsdtdrati®dPrBdrdmfAidhdical comprising 1 to 4 heteroatoms selected independently from the

group considt#lg &f lydyagen, nitrogen and sulfur, or - 40 -
R5 is hydrogen,

in one embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7, and is a 9- or 10-membered benzofused bicyclic par-
tially saturated heteroaryl radical comprising 1 or 2 heteroatoms selected independently from
the group consisting of oxygen, nitrogen and sulfur, in which

R6 is 1-2C-alkyl or halogen,

R7 s halogen;

or, in another embodimental detail according to this invention,

Har is optionally substituted by R6, and is a 9- or 10-membered fused bicyclic unsaturated het-
eroaryl radical comprising 1 to 3 heteroatoms selected independently from the group consisting
of oxygen, nitrogen and sulfur, in which

R6 is 1-4C-alkyl;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6, and is a 5-membered monocyclic unsaturated heteroaryl radical
comprising 1 to 3 heteroatoms selected independently from the group consisting of oxygen, ni-
trogen and sulfur, in which

R6 is 1-4C-alkyl or pyridyl,

or

Har is optionally substituted by R6 and/or R7, and is a 6-membered monocyclic unsaturated het-
eroaryl radical comprising 1 or 2 nitrogen atoms, in which

R6 is 1-4C-alkoxy, 1-2C-alkoxy-ethoxy or -A-N(R61)R62, in which

A is a bond,

R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a het-
erocyclic ring Het1, in which

either, in one facet,



in which R6is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-sdkoxy-2-4C-alkoxy, 1-4C-allcylthio, cyano, 1-4C-
alkoxycarbonyl, carboxyl, hydroxyl, -A-N(R61)R62, pyridyl, or completely or partially fluorine-substituted

1-4C-alkyl, in Wh'?;l?)[ﬁlﬁm ép%qtﬂ;t;de}&emygﬁQ@mgﬁ&dgeh%mgﬁm Aalsde AlhbaR4 datasliggen or

1-4C-alkyl, or R61 and inclusion of th en atom. teayhich re attached,
form a heterocyclPRY &R etlete N ﬁﬁg AT RS S "?‘agtﬁl Iqteof%é%%tloﬁ)a&l%substltutegegg I%Gll on a ring

nitrogen atom, arkeméd ?”?@?'?ﬁé'fﬁﬁ'&&lﬂ‘%%ﬂ‘ﬁﬁf@ﬂ%oﬁ‘?@&ﬁ?&fé"ﬁ'e rSc?VBI?@'?ﬁ‘\Sé'"r%ﬁfu?éY BrfPrising the

nitrogen atom, totwbéoraRiGLIndRE2hare bonded, and optionally one further heteroatom selected from
the group cawsistingzé-axygen, nitrogen and sulfur, in which R611 is 1-4C-alkyl, or, in another facet, Hetl
is a5- memk@rﬁ,damﬁglw@qed monocyclic heterocyclic ring radical comprising the nitrogen atom, to which

R61 and R62 are. bopd iRt hi lkoxy,
G- alkox, A aBd o St OBl r@!&é %ﬁo%m&au@,tbﬁé NHQ%IM%%&%%%% O halogen.

roxy|, amin ono
and the salts, theaﬂ?"é’}fﬂ‘ﬁg'%ﬂ%s?h %gﬁ%%%/ﬁ?g 2 SBUSP ?ﬁ gréec?(r)mocl;fj'l-trIfI rnI&Eogmn Aandts of formula |
according tﬁsp&iBQﬁ'b@ﬂ|€UIa?%ﬂ9WQW% mentioned in a sub-aspect (subaspect B2) are those in
which R1is BaGhablalixythd60xidys ardliteepits ob BedyciiderpiessrpPeWdsifluoroethoxy, or completely or
predominantly fluorine-substituted 1-2C-alkoxy, R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy,

3-5C- Cycloaﬁfaﬂm.h@%f oot QLG HAS YU cEBMRGLRIN-O parRGar By Y HbipERerds disiod
1-2C-alkoxy, RS i, Ayq1odes R Al A5 0HR Which
R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,
R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,
R3 is hydrogen,
R31 is hydrogen,
R4  is -O-R41, in which
R41 is hydrogen,
R5 is hydrogen,

in one embodimental detail according to this invention,

Har is optionally substituted by R6 and/or R7, and is benzo[1,4]dioxanyl or benzo[1,3]dioxolyl, in
which

R6 s fluorine,

R7 is fluorine;

or, in another embodimental detail according to this invention,
Har is quinolinyl, benzofurazanyl or benzothiazolyl;

or, in yet another embodimental detail according to this invention,

either

Har is optionally substituted by R6 and/or R7, and is pyridinyl, in which

R6 is 1-4C-alkoxy, ~A-N(R61)R62, in which

A is a bond,

R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a het-

erocyclic ring Het1, in which



R4 is -0-R41, in which R41 is 1-4C-alkylcarbonyl or, kagparticular, in an individual embodiment according
to this invention, hydrogen, R5 is hydrogen, in one embodimental detail according to this invention, -41 -

Har is optionglly %Jhﬁtﬂwﬁs%u%Bﬁq?gﬂ.q(mﬁzé@m.ﬁ&razm Qe IRERBAE RekRppERbIsAdDifvEic partially
saturated heﬁgwqpql_&aglﬁ:é% comprising 1 or 2 heteroatoms selected independently from the group

consisting of oxygen, nitrogen and sulfur, in which R6 is 1-2C-alkyl or halogen, R7 is halogen; or, in
another emBﬁdirﬁ%ﬁT@ﬁ'&M’according to this invention, Har is optionally substituted by R6, and is a 9- or
10-membered fused bicyclic unsaturated heteroaryl radical comprising 1 to 3 heteroatoms selected
independenthafroiotitienglip sybsiitnteistin &) boxisgexamnityh gaideaoid suliazolgl\irvdticiR6is 1-4C-alkyl; or, in yet
another emhgdimentat delabrggeayding to this invention, Har is optionally substituted by R6 and/or R7

and/or RS, agd i3 A 5O SIS MRSRARABACKHS MBRAVAREsBSiFfpaRdg adical comprising to 3

heteroatoms selected independently from the group consisting of oxygen, nitrogen and sulfur, in which
R6is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-ethoxy, 1-2C-alkylthio, cyano, 1-2C- alkoxycarbonyl,
carboxyl, hydroxyl, -A-N(R61)R62, pyridyl, or completely or partially fluorine-substituted 1-2C-alkyl, in
which Ais a Bomgoonds-gidomiicidd resdRBTD fo AsrécdGenpisrwiarth 1a kg mevgonkg iy el fb@APeFt 1sgt@salkyl, or R61
and R62 toggsberiqad wittejncwtsédn of the nitrogen atom, to which they are attached, form a heterocyclic
ring Heti, in whichsaithenibgnedacstidarsiis Petienaigwrsibiges Dudlbibhey, ardghpi@gen atom, and
IS a 5-to 7-memb<ar£§g n%ﬁ%”ﬁ?ﬁ%g mo. %}{Eﬂgdq%_rg%@’ic ring radical comprising the nitrogen atom, to
which R61 and 1f62_ are bonded, an oRtlon%[gl ong fL";ther neterﬁ)gygﬁn sel%ctedofrrgorrr}] tpegegrgrup
consisting oﬁgxyése?'l,zﬁiﬂ% n3a %cﬁ lajr,oixl’¥ ’vvhl((::r(fyc oalkylmethoxy, 2,2-diiuoroethoxy, P
predominantly fluorine-substituted 1-2C-alkoxy,
R3 is hydrogen,
R31 is hydrogen,
either, in a first embodiment (embodiment a) according to the present invention,
R4 is -O-R41, in which
R41 is hydrogen or 1-4C-alkylcarbonyl, and
R5 is hydrogen,
or, in a second embodiment (embodiment b) according to the present invention,
R4 is hydrogen, and ‘
R5 is -O-R51, in which
R51 is hydrogen or 1-4C-alkylcarbonyl,
Har is optionally substituted by R6 and/or R7 and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl radical, in which
R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, sulfanyl, cyano, 1-
4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo, or -A-N(R61)R62, in which
A is a bond or 1-4C-alkylene,
R61 is hydrogen or 1-4C-alkyl,
R62 is hydrogen or 1-4C-alkyl,
or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which
either
Het1 is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl or 4N-(1-4C-
alkyl)-piperazin-1-yl,
or
Het1 is pyrrol-1-yl, pyrazol-1-yl, triazol-1-yl, or imidazol-1-yl,



11611 is 1-2C-alkyl, or, in another facet, Heti is a 5-magbered unsaturated monocyclic heterocyclic ring
radical comprising the nitrogen atom, to which R61 and 1162 are bonded, and optionally one or two

further nitrogen aieMSicRkE 4-46-aMEQW-dcAAON:-SIRAYY 1 L GirghRdt QAR FIrayb,@imig, or mono-

or di-1-2Calkylamino R8(js h%oa(ﬁ%% and the salts, the N-oxides and the salts of the N-oxides of these
amigo or di-1-4C- mino, . . .

compounds. - 42 - Compounds of tormula | according to aspect B in more particular worthy to be

mentioned i sdﬁfﬁ‘g"ﬁé‘&'ﬂ(éﬁfﬂ 8l 837k hose in which Riis 1-2C-alkoxy, 3-5C-cycloalkoxy,

3-5C-cycloakgdrivethesaionersdafisebathbrypalis: demibieddey andteadeattiiPhfR Nrayrefeostisssiered

1-2C-alkoxy pRidds dn@&amliomeys.3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or

completely or predominantly fluorine-substituted 1 -2C-alkoxy, R3 is hydrogen, R31 is hydrogen, R4 is

“0-R41,in W@&np&%éﬁﬁm{agﬁfacéé’é#}a ngp&ﬁe dRBGERRANIRA Al HellARcAdRgQythis invention,
Har is optlon{%eur sgb%%fgp &Xs@qn%ﬂmﬁr R7, and is a 9- or 10-membered benzofused bicyclic partially
y or2

saturated he Vi radi ey comprising heteroatoms selected independently from the group
consisting ofIxyde2Habgen ZHaLGRa e HicrMRStY Prardmirdry Aiegasssiidtethiogen:

1-2C-alkoxy,

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen or 1-4C-alkylcarbonyl,

R5 is hydrogen,

Har is optionally substituted by R6 and/or R7 and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or
pyrfdazinyl radical, in which

R6 is halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl,
oxo, or -A-N(R61)R62, in which

A is a bond or 1-4C-alkylene,

R61 is 1-4C-alkyl,

R62 is 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl or 4N-methyl-
piperazin-1-yl,

or

Het1 is pyrrol-1-yl, pyrazol-1-yl, triazol-1-yl or imidazol-1-yl,

R7 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylthio, hydroxyl, oxo, or di-1-4C-alkylamino,

R8 is halogen, 1-4C-alkyl or 1-4C-alkoxy,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to aspect C in more particular worthy to be mentioned in a sub-
aspect (subaspect C3) are those, in which



or, in another embodimental detail according to this ingention, Her is optionally substituted by R6, and is a
9- or 10-membered fused bicyclic unsaturated heteroaryl radical comprising 1 to 3 heteroatoms selected

independently fepmy tigy SR EMBRITHRHEY OXUPRR B FRIAEK), BB, tinidrinkedmSis ok-AS.-alkyl; or, in yet

another embq'dimeﬁg]tal detail according to this invention, either Har is optionally substituted by R6, and is
dr duoroe OXY. fm . ..
a 5-membered monocytlic unsaturated heteroaryl radical comprising Ito 3 heteroatoms selected

independent’y frdfif¥IBup consisting of oxygen, nitrogen and sulfur, in which R6is 1-4C-alkyl or
pyridyl, or HB#1s isdwdregRy. substituted by R6 and/or R7, and is a 6-membered monocyclic unsaturated
heteroaryl radicaicarisingticbr 2 nitrogen atoms, in which R6 is 1-4C-alkoxy, 1-2C-alkoxy-ethoxy or
-A-N(R61)RR21 ingmbigbyés a bond, R61 and R62 together and with inclusion of the nitrogen atom, to
which they e atmtbgggeﬁgrm a heterocyclic ring Heti, in which either, in one facet, - 43 - Heti is
optionally substituted by R611 on a ring nitrogen atom, and is a 5- to 7-membered saturated monocyclic
heterocyclic ring radical comprising the nitrogen atom, to which R61 and R62 are bonded, and optionally
one further KigteréaaBtinnalysthsttnettniRe sreopRordQiRG oo 8 ARy ER'dRY: SYRF™HPlvhich R611
is 1-2C-alkyl, or, pyrideatiradicabtinidithis a 5-membered unsaturated monocyclic heterocyclic ring radical
comprising tRe nitsagasyeiom4doaimichiRakagd RE2auptiianted-atkogycptiond|lyadreyr ydeokykther
nitrogen atoms, RydSot-ANRBME0Mm ldén-alkoxy-ethoxy; and the salts, the N-oxides and the salts of the
N-oxides of}!besel Cé)gg(ﬁ)&)w%gmg’unds of formula | according to aspect B in still more particular

ed |

worthy to be men,ts|on sub-aspect (subaspect 84) are those in which R1lis 1-2C-alkoxy,

2,2-dif|uoro§m)x;'f, b letely or predominantly fluorine-substituted
R62 is 1-4C-alkyl,

or R61 and R62 together and with inclusion of the nitrogen atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl or morpholin-4-yl,

or

Het1 is pyrazol-1-yl or imidazol-1-yl,

R7 is 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkyithio, hydroxyl, oxo, or di-1-4C-alkylamino,

R8 is halogen or 1-4C-alkoxy,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to aspect C in still more particular worthy to be mentioned in a sub-

aspect (subaspect C4) are those, in which

R1  is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydraogen,

R5 is hydrogen,

Har is substituted by R6, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical, in which

R6 is methyl, methoxy, ethoxy, methylthio, methoxycarbonyl, carboxyl, hydroxyl, or -A-N(R61)R62,
in which

A is a bond, methylene or ethylene,



1-2C-alkoxy, R2is 1-2C-alkoxy, 2,2-difluoroethoxy, or.agmpletely or predominantly fluorine-substituted
1-2C-alkoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in which R41 is hydrogen, R5 is hydrogen,
in one emboﬂ@pegtg,le%}ail according to this invention. Har is optionally substituted by R6 and/or R7, and
is benzo[1,4]d] xanlyﬁl r benzo[1,3]dioxolyl, in which R6is fluorine, R7is fluorine; or, in another
S e . .. . . . . . .
actording to this invention, Har is uinolinyl, benzofurazanlyl or benzothiazolyl; or, in

embodimental detai nventio C ,
yet another ShTRRIARMEREZ teralrrR0dorif el of AR RTBPELARE 9 AhiE"IpBL AR RISt Poy R6

and/or R7, and is heferdiglic ingvHeth iRBhish -4C-alkoxy, -A-N(R61)R62, in which Ais a bond, R61 and R62
together anckitviéh inclusion of the nitrogen atom, to which they are attached, form a heterocyclic ring Heti,

in which - 44t digpdipibalippokiemae i Aelipydidsfr611)-piperazinyl or 4-N-(R611)-homopiperazinyl,
in which R6Joq. is 1-2C-alkyl,

Het1 is pyrazol-1-yl or imidazol-1-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Particular compounds of formula | according to subaspect C4 of this invention are those, in which

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen, '

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is substituted by R6, and is pyridinyl, in which

R6 is methoxy, ethoxy, methylthio, methoxycarbonyl, hydroxyl, carboxyl, or -A-N(R61)R62, in
which

A is a bond, or ethylene,

R61 is methyl,

R62 is methyl,

or R61 and R62 together and with inclusion of the nitrogeh atom, to which they are attached, form a
heterocyclic ring Het1, in which

either

Het1 is piperidin-1-yl, pyrrolidin-1-yl or morpholin-4-yl,

or

Het1 is pyrazol-1-yl or imidazol-1-yt,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Other particular compounds of formula | according to subaspect C4 of this invention are those, in
which

R1  is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,



R7is 1-4C-alkoxy, or Har is optionally substituted by R4 and is isoxazolyl, imidazolyl or thiazolyl, in which
R6is 1-4C-alkyl or pyridyl; and the salts, the N-oxides and the salts of the N-oxides of these compounds.
Compounds 9§ f0|’ jgo @,pcordlng to aspect C more worthy to be mentioned in a sub-aspect (subaspact
Cl) are thos& in W l|s % C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy,
or completely or pre omlhar‘ff uorine-substituted 1-2C-alko>w, R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy,
3-5C- cycloaéﬂmamﬁ’ﬂ"? :2-difluoroethoxy, or completely or predominantly fluorine-substituted
1-20-alkoxy,RR3 issthydiesgen, R31 is hydrogen, either, in a first embodiment (embodiment a) according to
the present inaentsanb&itiis H) Re| bnmhisyiyithide(Linsahiairogen or 1-4C-alkylcarbonyl, and R5 is hydrogen,

or, in a secorg emhadiRgnitRRYDAGIR@NS, R} atrardingen thenRFesent invention, R4 is hydrogen, and R5
is -0-R51, in hICE g{g}n&s hydrogen or 1-4C-alkylcarbonyl, Har is optionally substituted by R6 and/or R7

and/or RS, and is aw% r|d|nyl pyrimidinyl, pyrazinyl or pyridazinyl radical, in which R6is halogen,
1-4C-alkyl, 1- RAt-5 -4C -alkoxy-2-4C-alkoxy, 1-4C-alkylthio, sulfanyl, cyano, 1- 4C-alkoxycarbonyl,
carboxyl, hy&&y® BREYbr -A- N(R61)R62, in which

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

More particular compounds of formula | according to subaspect C4 of this invention are those, in

which

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-
(imidazol-1-yl)-pyridin-3-yl, 6-methoxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pyridin-2-yl,
2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl, 2-methylsulfanyl-pyridin-3-yl, 6-hydroxy-pyridin-
3-yl, 6-carboxy-pyridin-3-yl, 2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-
methylsulfanyl-pyrimidin-5-yl, 5-methyl-pyrazin-2-yl, or 6-[2-(pyrrolidin-1-yl)-ethyl]-pyridin-3yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to subaspect C4 of this invention to be emphasized are those, in
which

R1 is methoxy,

R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,



Ais a bond or 1-40-alkylene, R61 is hydrogen or 1-4C-glkyl, R62 is hydrogen or 1-4C-alkyl, or R61 and
R62 together and with inclusion of the nitrogen atom, to which they are attached, form a heterocyclic ring

Hetl, in Wh'%ﬁ'tﬁern!éfﬁﬂéf ﬁzmﬁaaﬁtw Indhniealidinidingl, TaRiaRaiRK ARG R OliadzYl1-yi-
piperazin-1-y1 or 4N lkyl)-piperazin-1-yl, or Heti'is pyrrol-1-yl, pyrazol-1-yl, triazol-1-yl, or

imidazol-1-yl, 48" |é 1-4C-alkyl, 1-4C-alkoxy, 1-4C- alkox -2-4C- alkox 1-4C- alk Ithio, sulfanyl,
hydroxyl, oxan%m%ﬂ‘ﬁqt'ﬁi“frsﬂfﬂ? W&?ﬁﬁ“ﬁﬁalﬁfﬁéﬁﬁm e 4?,95?@ gt A{%o N85, 5?198 o

enantiomersP@gdyandendnbionghs, the N-oxides and the salts of the N-oxides of these compounds and
enantiomers. Compounds of formula | according to aspect C in particular worthy to be mentioned in a

sub-aspect (SuRpsRRSIERINAIE thesring 1 hipBdRdiSoltidinadsaxy iohe bl enpatRsy - teesepietely or
predominantjy fliiorine-substituted 1-2C-alkoxy, R2is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or
predominanﬁl\)a quPSrinqgth%l)Jqpstituted 1-2C-alkoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in which

R2 s ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is 6-(imidazol-1-yl)-pyridin-3-yl, 2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, or 2-
methylsulfanyl-pyrimidin-5-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Further compounds of formula | according to aspect C in still more particular worthy to be mentioned

in a sub-aspect (subaspect C5) are those, in which

R1 is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

either

Har is substituted by R6 and R7, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical, in
which

R6 s chlorine, methoxy, ethoxy, methylthio, oxo, or -A-N(R61)R62, in which

A is a bond,

R61 is methyl,

R62 is methyl, and

R7 is methyl, methoxy, ethoxy, methylthio, or dimethylamino,

or

Har is substituted by R6 and R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical, in
which



R41 is hydrogen or 1-4C-alkylcarbonyl, R5 is hydrogesg Har is optionally substituted by R6 and/or R7
and/or R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical, in which R6is halogen,
1-4C-alkyl, lRéC-@KR-)% 1 lkyliRiR. 1-4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo, or -A-N(R61)R62,

Ré
in which Ais a bond r? &4 -alkylene, R61 is 1-4C-alkyl, R62 is 1-4C-alkyl, or R61 and R62 together and

with inclusion of tf1sean| Pogen atom, to which they are attached, form a heterocyclic ring Heti, in which

either Heti iSRSl ¥y, pyrrolidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-y1 or
4N-methylpiféPazinoetpyl.@ndieti is pyrrol-1-yl, pyrazol-1-yl, Ward-1-y] or imidazol-1-yl, R7is 1-4C-alkyl,
1-4C-alkoxy R8-4Gs atyitizio, hydroxyl, oxo, or di-1-4C-alkylamino, R8 is halogen, 1-4C-alkyl or
1-4C-alkoxy aad thi éh SHIBREAINE el aRd asihasRlis dbe Ndaritekabaib e sakisobitrdy-crides of
these comp%m ahe Soartimers. Compounds of formula | according to aspect C in more particular
worthy to be mentioned in a sub-aspect (subaspect C3) are those, in which - 46 - one of R1 and R2 is

methoxy or ethoxy, and the other is methoxy, ethoxy, difluoromethoxy or 2,2- difluoroethoxy, and R3 is
hydrogen R@aﬁgﬁ&ﬁg@gk\nds of formula | according to subaspect C5 of this invention are those, in which
R1

is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 s hydrogen,

either

Har is substituted by R6 and R7, and is a pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl radical, in
which

R6 is methoxy or ethoxy, and

R7 is methoxy or ethoxy,

or

R6 is oxo, and

R7  is methyl,

or

R6 is methylthio, and

R7 is methyl,

or

R6 s chlorine, and

R7 s methylthio,

or

R6 is dimethylamino, and

R7 is methoxy or ethoxy,

or

R6 is dimethylamino, and

R7 is dimethylamino,

or

Har is substituted by R6 and R8, and is a pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl radical, in
which



R4 is -0-R41, in which R41 is hydrogen, R5 is hydrogem ,-Har is optionally substituted by R6 and/or R7
and/or R8, and is a pyridinyl, pyrimidinyl pyrazinyl or pyridazinyl radical, in which R6is halogen,
1-4C-alkyl, 1-40-alk@x¥inirtliidkithio, 1-4C-alkoxycarbonyl, carboxyl, hydroxyl, oxo, or -A-N(R61)R62, in
which Ais a hgnd.or J' -2 G aIkerne R61 is 1-4C-alkyl, R62 is 1-4C-alkyl, or R61 and R62 together and
with inclusion of the nltro en atom, to which the%' are attached, form a heteroc%cllc I‘Iﬂ% Hell, in which

either Heti |§Bﬂ)‘€ﬁ8ﬁ?’f"iﬂ‘eb§/ﬁ&wﬁ'ﬁ"’\SQP%IS?H& RANPIESA, B g 1t SUHS O F99R89 g58 6P “yl, R7is
1-4C-alkyl, 1randa Reshgnantiomegikyithio, hydroxyl, oxo, or di-1-4C-alkylamino, R8 is halogen or
1-4C-alkoxy, and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of

these compausig paaisi S tBRIIBUAED RANIRAWBER WISV BibiR et T dingstiavaspacaetiosiithmore particular
worthy to be jpgptioned in a sub-aspect (subaspect C4) are those, in which R1 is methoxy or ethoxy, R2is

methoxy, etiﬁ)ﬁy,igmg%grpethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31 is hydrogen,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-diflucroethoxy,
R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is substituted by R6 and R7, and is pyridinyl, in which
either

R6 is methoxy or ethoxy, and

R7 is methoxy or ethoxy,

or

R6 s oxo, and

R7 is methyl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Other more particular compounds of formula | according to subaspect C5 of this invention are those,
in which

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,
R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

gither

Har is substituted by R6 and R7, and is pyrimidinyl, in which
R6 is methoxy or ethoxy, and

R7 is methoxy or ethoxy,

or

R6 is oxo, and



R4 is -0-R41, in which R41 is hydrogen, R5 is hydroges,-Har is substituted by R6, and is a pyridinyl,
pyrimidinyl, pyrazinyl or pyridazinyl radical, in which R6 is methyl, methoxy, ethoxy, methylthio,
methoxycar ylisqﬂghm(yl, hydroxyl, or -A-N(R61)R62, in which Ais a bond, methylene or ethylene, -47 -
R61 is methyl, R62 is methyl, or R61 and R62 together and with inclusion of the nitrogen atom, to which
they are attathed, form a heterocyclic ring Hell, in which either Heti is piperidin-1-yl, pyrrolidin-1-y1 or
morpholin-4R8f, orHe &9y A901-1-y1 or imidazol-1-yl, and the enantiomers, as well as the salts, the N
-oxides and RTe silmatiithe N-oxides of these compounds and enantiomers. Particular compounds of
formula | aceerding to subaspect C4 of this invention are those, in which R1is methoxy, R2 is methoxy,
ethoxy, difluggpmgathgssnerad«-difluoroethoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-1241, in which

R7 is methylthio,

or

R6 is dimethylamino, and

R7 is methoxy or ethoxy,

or

Har is substituted by R6 and R8, and is pyrimidinyl, in which

R6 s dimethylamino, and

R8 s chlorine,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Other more particular compounds of formula | according to subaspect C5 of this invention are those,
in which

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is substituted by R6 and R7, and is pyridazinyl, in which

R6 is methoxy or ethoxy, and

R7 is methoxy or ethoxy,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Yet more particular compounds of formula [ according to subaspect C5 of this invention are those, in
which

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which



R41 is hydrogen, 115 is hydrogen, Har is substituted lgg R6, and is pyridinyl, in which R6 is methoxy,
ethoxy, methylthio, methoxycarbonyl, hydroxyl, carboxyl, or -A-N(R61)R62, in which Ais a bond, or
ethylene, RG4is rgq,t}tm,gg{SZ is methyl, or 1161 and R62 together and with inclusion of the nitrogen atom,
to which the%gre igﬁaﬁrgeg form a heterocyclic ring Heti, in which either Heti is piperidin-1-yl,
pyrrolidin-I-yl or morﬁ oﬁn-’4-yl, or Heti is pyrazol-1 -yl or imjdazol-i-yl, and the enantiomers, as well as the
salts, the N-5&des afPHiELary Sy fitbxidglistahessryaiitinad e RanBHIdrsS ¥h&Barticular
compounds of forfimehpacesidimostisthescraidintyliSiathentitmetotBginbwhitmetyid ihethoxy,
R2 is methoxy, etbwiijn-BithesseaimethaioettoRy D wiftisinaath R@-dRstelyypinigidin,5-yi 84:6RBdelsdrydrogen, R4
is -0-R41, in whichyRdilitsshy duogigy B isysdinenpyhitatis SubBitkes Dy s sunshis-pyfimieiayl, in which
yl,  4-chloro-2-dimethylamino-pyrimidin-5-yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-
methyl-1H-pyrimidin-2-one-5-yl, or 3,6-dimethoxy-pyridazin-4-yl,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula [ according to aspect C5 of this invention to be emphasized are those, in which

R1 is methoxy,

R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

RS is hydrogen,

Har is dimethoxypyrimidinyl, dimethoxypyridinyl, dimethoxypyridazinyl, N-methylpyridonyl, N-
methylpyrimidonyl, or methoxy-dimethylamino-pyrimidinyl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to subaspect C5 of this invention to be more emphasized are
those, in which

R1 is methoxy,

R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is 2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl, 2,6-
dimethoxy-pyridin-3-yl, 2,6-dimethoxy-pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-pyridin-
3-yl, 3,6-dimethoxy-pyridazin-4-yl, 1-methyl-1H-pyridin-2-one-5-yl, 1-methyl-1H-pyrimidin-2-one-5-yl,
or 2-dimethylamino-4-methoxy-pyrimidin-5-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-
pounds and enantiomers.



R6 is methoxy, ethoxy, methylthio, or -A-N(R61)R62, 4184vhich Ais a bond, R61 is methyl, R62 is methyl,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of thgsg compounds
and enantiomers. More particular compounds of formula | according to subaspect 04 of this invention are

those, in whigtifsk irpEUREY B Meitinailg B @twﬁrﬂm?é*agwgr%ﬁagﬁ@fw859%9%%&3 is

hydrogen, R3L i iS: Qs in. which.R41 is hydrogen, R5 is hydrogen, Har Is
Wt i s &ﬁ%ﬁfpf?yb‘-“b’{}'ﬁ in-3-yl, 6-(pyrazol-1-y1)-pyridin-3-yl, 6-

6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidi

(irrgidazpol-l-yli )é))z/sr? |n-H§3(5¥I?%/%VT’1° oxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pyridin-2-yl,
2-methoxy-pfidinS3sihedmhesw,Aifyerametion o Ardifpematan- pyridin-3-yl, 6-hydroxy-pyridin- 3-yl,
6-carboxy-py¥dinisbyfirggenethoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-
methylsulfangépyimidiogényl, 5-methyl-pyrazin-2-yl, or 6[2-(pyrrolidin-1-y1)-ethyl]-pyridin-3y1, and the
enantiomerspas Welbbasing galts, the N-oxides and the salts of the N-oxides of these compound_s and
enantiomerng]omgmggnof formula | according to subaspect 04 of thls invention to be emphasized are
those, in Whi%] Réiﬁyg}ggho’xy, R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

en,
Har is substituted by R6 and R7 and R8, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radi-
cal, in which
R6 is methoxy, or dimethylamino,
R7  is methoxy, or dimethylamino,
R8 s chlorine or methoxy,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Particular compounds of formula | according to subaspect C6 of this invention are those, in which
R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

either

Har is substituted by R6 and R7 and R8, and is pyridinyl, in which
R6 is methoxy,

R7 is methoxy,

R8 s chiorine,

or

Har is substituted by R6 and R7 and R8, and is pyrimidinyl, in which
R6 is methoxy,

R7 is methoxy,

R8 is methoxy,

or

Har is substituted by R6 and R7 and R8, and is pyrimidinyl, in which
R6 is dimethylamino,



R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in whigh R41 is hydrogen, R5 is hydrogen, - 49 - liar is
methoxy-pyrimidinyl, methylthio-pyrimidinyl, dimethylamino-pyrimidinyl, or imidazol-1-ylpyridinyl, and the
enantlomer§{7as WelhRmiemaglts, the N-oxides and the salts of the N-oxides of these compounds and
enantiomers, Compﬁun s of formula | according to aspect 04 of this mventlon to be more empha3|zed are
those, in whﬁan RT 8 meethoxy R2 is ethoxy, difluoromethoxy or 2,2- dlfluor g drogen, R31
is hydrogenaF94“P§ HarPe: \ﬁﬁ*ﬁﬂ'ﬁﬁf‘%sﬁ%r@ﬁéﬁ%@?&a ‘i/ﬂ?%&%ﬁ ‘Hg’ |c?a§oei ’i “pyridin-3-yl,
2-methoxy-pgrindicendsnantareimethylamino-pyrimidin-5-yl, or 2- methylsulfanyl pyr|m|d|n -5- yI, and the
enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these compounds and

enantiomersy b PRaE R BRQPHASs oF farnild adcasaniringuiaspepass & tilssivbntionarearitse|ar worthy to be
mentioned in na, ﬁub aspect (subaspect C5) are those, in which R1 is methoxy or ethoxy,

R1 is methoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is 3-chloro-2,6-dimethoxy-pyridin-4-yl, 4-chloro-2,6-dimethoxy-pyridin-3-yl, 2,4,6-trimethoxy-

pyrimidin-5-yl, or 5-chloro-2,6-bisdimethylamino-pyrimidin-4-yl,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Further compounds of formula | according to aspect C in still more particular worthy to be mentioned
in a sub-aspect (subaspect C7) are those, in which

R1 is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 s hydrogen,

Har is unsubstituted, and is a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Particular compounds of formula | according to subaspect C7 of this invention are those, in which
R1 is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluioromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,



R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluocagthoxy, R3 is hydrogen, R31 is hydrogen, R4 is
-0-R41, in which R41 is hydrogen, R5 is hydrogen, either Har is substituted by R6 and R7, and is a
pyridinyl, pyﬂgnidigxgdg;gé}ginyl or pyridazinyl radical, in which R6 is chlorine, methoxy, ethoxy, methylthio,

0xo0, or -A-N(R61)R62, in.which Ais a band, R61 is methyl.. R62 | t 7 is methyl, methoxy,
ethoxy, met ﬂthi%,ug?ﬁ%{ﬁtg ?ﬂilgﬁi'rslgy%ér%q:?éﬁgysf@ér%?étgg'%gﬁ? %mg Snggg)E a p¥ridinyl, rimidi¥1yl,
pyrazinyl or Byriaaranticnatarsraiaeine sis g N-oRdrrAEL YIRS PIIRT N RIS Boles %s methyl,
R62 is methyduedscaRiBigaotitorne, and the enantiomers, as well as the salts, the N-oxides and the salts of
the N-oxides of these compounds and enantiomers.

More particular compounds of formula | according to subaspect C7 of this invention are those, in
which

R1  is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is unsubstituted, and is pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, or pyrazin-2-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to aspect C to be emphasized in a sub-aspect (subaspect C8) are
those, in which

R1 is methoxy or ethoxy,

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is any one selected from

pyridin-3-yl, pyridin-4-yl,

6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-
1-yl)-pyridin-3-yl,

6-methoxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pyridin-2-yl,

2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl,

2-methylsulfanyl-pyridin-3-yl,

6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl,

pyrimidin-5-yl,

2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,
pyrazin-2-yl, 5-methyl-pyrazin-2-yl,

6-[2-(pyrrolidin-1-yl)-ethyl}-pyridin-3-yl,



Particular compounds of formula | according to subaspect C5 of this invention are those, in which R1 is
methoxy, R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31 is hydrogen,

?jl'dsm‘;l R“y]ﬁgrh%ﬁ@lﬁ%ﬁp%ﬁr@ﬁ@e%&gﬁ dlfgmeyn wrmh%!ﬂ@ry@yﬁ%msywteatﬁmm@add R7. and s &
hic ethoxy or ethoxy, an is
Y AGEAR Sr BRIy Ll Jiaf s reio o ethory

methoxy or5 IS OX IS e io, and R7 is methyl, Or R6is

chlorine, and FQ?‘EYHE‘EHX}\‘H‘RC? eherderts dlmethylamlno and R7 is methoxy or ethoxy, or
2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl,

4-methyl-2-methylsulfanyl-pyrimidin-5-yl, 5-chloro-2-methylsulfanyl-pyrimidin-4-yl, 4-chloro-2-
dimethylamino-pyrimidin-5-yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-
one-5-yl,

3,6-dimethoxy-pyridazin-4-yi

4-chloro-2,6-dimethoxy-pyridin-3-yl, 3-chloro-2,6-dimethoxy-pyridin-4-yl, 5-chloro-2,6-
bisdimethylamino-pyrimidin-4-yl, and

2,4 6-trimethoxy-pyrimidin-5-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula | according to aspect C to be more emphasized in a sub-aspect (subaspect
C9) are those, in which

R1 s methoxy,

R2 s ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 s hydrogen,

R31 is hydrogen,

R4  is-O-R41, in which

R41 is hydrogen,

R5 s hydrogen,

Har is any one selected from

pyridin-3-yl, pyridin-4-yl,

6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-
1-yl)-pyridin-3-yl,

6-methoxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pyridin-2-yl,

2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl,

2-methylsulfanyl-pyridin-3-yl,

6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl

pyrimidin-5-yl,

2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,
pyrazin-2-yl, 5-methyl-pyrazin-2-yl,

6-[2-(pyrrolidin-1-yl)-ethyl]-pyridin-3-yl,

2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxy-pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-
pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5-ethoxy-6-methoxy-pyridin-3-yl,
1-methyl-1H-pyridin-2-one-5-yl,

2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl,



R6 is dimethylamino, and R7 is dimethylamino, or lia-88substituted by R6 and R8, and is a pyridinyl,
pyrimidinyl, pyridazinyl or pyrazinyl radical, in which - 51 - R6 is dimethylamino, and R8is chlorine, and
the enantiomeiigttasnadiasilfengabigintiim8-9XdaRBObR sk thenidinxgea-efithese compounds and

enantiomersgiMargiaaHicsaneRERe WS ah{ g di isehAs e this dyvention are
: Igrﬁis &cﬂoxy, R2 s meth%%%@yﬁo%(&%dﬁ%%@m%ox%ﬁoFrg%q%;iﬂug@gﬁ%x%, R3is
IS

those, in whigllpe_ _ :
hydrogen, R31 i drogen, R4 is -0-R41, in which R41 is hydrogen, R5 is hydrogen, Har is substituted by

R6 and R7, g&ddign DAYRYI9A A either R6 is methoxy or elbow, and R7 is methoxy or ethoxy,
4-chloro-2,6-dimethoxy-pyridin-3-yl, 3-chloro-2,6-dimethoxy-pyridin-4-yl, 5-chloro-2,6-

bisdimethylamino-pyrimidin-4-yl, and
2,4 6-trimethoxy-pyrimidin-5-yl,
and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula 1 according to aspect C to be in particular emphasized in a sub-aspect (subas-
pect C10) are those, in which

R1  is methoxy,

R2 s ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is any one selected from

6-(imidazol-1-yl)-pyridin-3-yl, pyrimidin-5-yI,

2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,
2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxy-pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-
pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5-ethoxy-6-methoxy-pyridin-3-yl,
1-methyl-1H-pyridin-2-one-5-yl,

2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl,
2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-one-5-yl, and
3,6-dimethoxy-pyridazin-4-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

Compounds of formula I according to aspect C to be in more particular emphasized in a sub-aspect
(subaspect C11) are those, in which

R1 is methoxy,

R2 s ethoxy, difluoromethoxy or 2,2-difluoroethoxy,

R3 is hydrogen,

R31 is hydrogen,

R4  is -O-R41, in which

R41 is hydrogen,



Or R6 is oxo, and R7 is methyl, and the enantiomers,.gg well as the salts, the N-oxides and the salts of
the N-oxides of these compounds and enantiomers. Other more particular compounds of formula |
according to §yba§p@% [of this invention are those, in which R1 is methoxy, R2 is methoxy, ethoxy,
difluorometh y or 2 2- |f ropt(pﬁg% R3is hydrogen, R31 is hydrogen, R4 is -0-R41, in which R41 is
hydrogen, R %en eIt ar is supstituted by R6 and R7, and is pyrimidinyl, in which R6 is

methoxy or e‘?ﬁ KR PR HoRY Y%y, or - 52 - R7is methyl, or R6is methylthio, and
2—methoxy pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,

2,6-dimethoxy-pyridin-3-yl, 4,6-dimethoxy-pyridin-3-yl, 1-methyl-1H-pyridin-2-one-5-yl,
2,4-dimethoxy-pyrimidin-5-yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-
one-5-yl, and 3,6-dimethoxy-pyridazin-4-yl,

and the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these com-

pounds and enantiomers.

A special interest in the compounds according to this invention relates to those compounds which are
included -within the meaning of this invention- by one or, when possible, by more of the following em-

bodiments:

A special embodiment of the compounds of the present invention include those compounds of formula
I in which R1 and R2 are independently 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predomi-
nantly fluorine-substituted 1-2C-alkoxy.

Another special embodiment of the compounds of the present invention include those compounds of
formula I in which R1 and R2 are independently 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or pre-
dominantly fluorine-substituted 1-2C-alkoxy, and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula I in which one of R1 and R2 is methoxy, and the other is methoxy, ethoxy, difluoromethoxy or
2,2-difluoroethoxy, and

R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R1 is ethoxy or, particularly, methoxy, and R2 is methoxy, or, particularly, ethoxy,
difluoromethoxy or 2,2-difluorcethoxy, and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R1 is methoxy, and R2 is methoxy, ethoxy, diftuoromethoxy or 2,2-difluoroethoxy,
and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula I in which R1 is methoxy, and R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy, and R3 and
R31 are both hydrogen.



R7is methyl, or R6is chlorine, and R7is methylthio, Orgg6 is dimethylamino, and R7 is methoxy or ethoxy,
or Har is substituted by R6 and R8, and is pyrimidinyl, in which R6 is dimethylamino, and R8is chlorine,

ang the e{?aaﬁm haa.w,ﬁuoﬁﬁnut?,?oﬁﬂl&&mﬁohm%%q%fﬁ@é?ﬁ%%@?&ﬁ%\l@%&&g&&lgg&fczm pounds
and enantiomers, Other.more cu ompounds of formula | according, to aspect C5 of this
invention aré?fﬁ'gls?e,"i]nw\,/;\; |C%‘??Bfi]§4rﬁré h%ﬁ?%ﬁ@u%% hg)f&ag %?(éﬁglrflag?gerrﬁiﬁgyyggf2,2-dif|uoroethoxy,
R3 is hydrogiflyorReh ey st g@Rd B! idrebasuwdiRafhich R41 is hydrogen, R5 is hydrogen, Har is
substituted by R6 and R7, and is pyddazinyl, in which

Another special embodiment of the compounds of the present invention include those compounds of

formula | in which R1 is ethoxy or, particularly, methoxy, and R2 is 2,2-difluoroethoxy, and R3 and
R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R1 is methoxy, and R2 is 2,2-difluoroethoxy, and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R1 is methoxy, and R2 is ethoxy, and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R1 is methoxy, and R2 is difluoromethoxy, and R3 and R31 are both hydrogen.

Another special embodiment of the compounds of the present invention include those compounds of
formula |, in which R5 or, particularly, R4 is the radical (1-4C-alkylcarbonyl)-O- such as e.g. acetoxy,
or hydroxyl, and all the other substituents are as defined in any compound which is said to be men-
tioned above in aspect A or B or C, or in any one of the sub-aspects thereof.

Another special embodiment of the compounds of the present invention include those compounds of
formula | in which R5 or, particularly, R4 is hydroxyl.

Another special embodiment of the compounds of the present invention include those compounds of
formula |, in which Har is optionally substituted by R6 and/or R7 and/or R8, and is
a 9- or 10-membered fused bicyclic partially saturated heteroaryl radical comprising a benzene
ring and 1 or 2 heteroatoms independently selected from the group consisting of oxygen, nitro-
gen and sulphur, or
a 9- or 10-membered fused bicyclic unsaturated heteroaryl radical comprising 1 to 4, particularly
1, 2 or 3, heteroatoms independently selected from the group consisting of oxygen, nitrogen and
sulphur, or ‘
a 6-membered monocyclic unsaturated heteroaryl radical comprising 1 to 3, particularly 1 or 2,
nitrogen atoms, or
a 5-membered monocyclic unsaturated heteroaryl radical comprising 1 to 4, particularly 1, 2 or
3, heteroatoms independently selected from the group consisting of oxygen, nitrogen and sul-
phur,
in which



R6 is methoxy or ethoxy, and R7 is methoxy or ethoxyesnd the enantiomers, as well as the salts, the
N-oxides and the salts of the N-oxides of these compounds and enantiomers. Yet more particular

compounds g or e, RCGUEINRY o1 SHEARAE CLy b 0L IS IRVARNGEAIEH I R5RayNniiRRiRsLIS methoxy, R2
is methoxy, ethoxxi dllféuorom th%y or 2. 2-difl o|roethoxy, R3 is hydrogen, R31 is hydrogen, R4 is

-0-R41, in which E@-'E?Aﬂsaﬁgdra' %rrﬂyﬁéolé Txydrogen, Har is 2,6-dimethoxy-pyridin-3-yl,
2,6-dimethoty-py it 3Ky Le I dftats%y-pyridin-3-yl, 5,6- dimethoxy-pyridin-3-yl,
4,6-diethoxy 8y ridirhdogers letvitpvoumedGraly2uyridin-3-yl, 1-methy1-1Hpyridin-2-one-5-yl,
2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxypyrimidin-5-yl,
4-methyl-2-madwds by bRyEaHdn-srite SorplRrRlonrl BidssHanshiyy iRdicis #osd compounds of
4-chIor0-2-dmmygmmégw;mdin-&yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-
methy1-1H-pyrimjdin-2-one-5-yl, qQr 3,6-dimethoxy-pyridazin-4-yl, and the enantiomers, as well as the
salts,ythe N-%iép 8@’%11%%@%%%520 1t%§ 9@?&%’55(" éf@%’é%’gegéﬂ[ﬂp}éjﬂ'ﬁégyénd enantiomers. Compounds of
formula | accHieRiy baepliazenybPeRrsthirroiidmetns Ehhpreelisgelvhre msdeoxn \wriltpei-Yimethoxy,
R2 is ethoxypyiHtaletdrelttydstipybrop, 2-difluoroethoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in
which R41 ipimdiigg@mimidinyl, pyrazinyl, 5-methyl-pyrazinyl, isoxazolyl, 1-methyl-imidazolyl, 2-(pyridinyl)-

thiazolyl,

2,6-dimethoxy-pyridinyl, 2-methoxy-pyridinyl,

6-(methoxycarbonyl)-pyridinyl, 5-(methoxycarbonyl)-pyridinyl,

2,6-dimethoxypyrimidinyl, 2-methoxy-pyrimidinyl, 2,4,6-trimethoxy-pyrimidinyl, 2,4-dimethoxy-

pyrimidinyl, .

6-(morpholin-4-yl)-pyridinyl, 6-(piperidin-1-yl)-pyridinyl, 6-(pyrazol-1-yl)-pyridinyl, 6-(imidazol-1-yl)-

pyridinyl, or

3-chloro-2,6-dimethoxy-pyridinyl.

Another special embodiment of the compounds of the present invention include those compounds of
formula [, in which Har is

benzo[1,4]dioxan-6-yl, benzo[1,3]dioxol-5-yl or 2,2-difluoro-benzo[1,3]dioxol-5-yl;

quinolin-6-yl, benzofurazan-5-yl, benzothiazol-6-yl, 1-methyl-1H-benzotriazol-5-yl or 4-methoxy-1,3-
dimethyl-1H-pyrazolo[3,4-b]pyridin-5-yl; or

pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 5-methyl-pyrazin-2-yl, isoxazol-5-yl, 1-methyl-
imidazol-2-yl, 1-methyl-imidazol-5-yl, 2-(pyridin-3-yl)-thiazol-4-yl,

2,6-dimethoxy-pyridin-4-yl, 2,6-dimethoxy-pyridin-3-yl, 2-methoxy-pyridin-3-yl,
6-(methoxycarbonyl)-pyridin-3-yl, 5-(methoxycarbonyl)-pyridin-2-yl, ‘
2,6-dimethoxypyrimidin-4-yl, 2-methoxy-pyrimidin-5-yl, 2,4,6-trimethoxy-pyrimidin-5-yl, 2,4-dimethoxy-
pyrimidin-5-yl, 2,6-dimethoxy-pyrimidin-4-yl,

6-(morpholin-4-yl)-pyridin-3-yl, 6~(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-
1-yl)-pyridin-3-yl, or

3-chloro-2,6-dimethoxy-pyridin-4-yl.

Another special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is optionally substituted by R6 and/or R7 and/or R8, and is pyridinyl, pyrazinyl,
pyridazinyl or pyrimidinyl, in which R6, R7, R8 and all the other substituents are as defined in any



R5 is hydrogen, Her is dimethoxypyrimidinyl, dimethaxgpyridinyl, dimethoxypyridazinyl,
N-methylpyridonyl, Nmethylpyrimidonyl, or methoxy-dimethylamino-pyrimidinyl, and the enantiomers, as

well as the sgliipdiia M R anddne-nl a0l B2 b dasalib sar RO AR e

Compounds of form a})(%%ordin to subaﬁlﬁ)ect Ch oft tigelnvention to be more emphasized are those, in

la
which R1 is &f %%23%?5 R RO AT PO MR tHE P8 S ¥ S luoroethoxy, R3 is hydrogen, R31 is
hydrogen, R4 is -0-R41, in which R41 is hydrogen, R5 is hydrogen, Her is 2,6-dimethoxy-pyrimidin-4-yl,
2,4-dimethoxpqiyetsneiial Srybodigedipidbacrypapidsidithe presenbingintienestydp jrtgicgnpounds of
2,6-dimethoxyryisl diin-dhidh 40 -dioptdhaysybgtitiad ByyRemfdiRe trodor-R§ i 8-pYridinyl, in which
3,6-dimethoxys Ry ieaziR Anthelotme iisibany deliRs%s QR8T nylcBRRISUa MriehiE dnidictaer agi8no-Yl, or

2-dimethylamino-4-methoxy-pyrimidin-5-yl, and the enantiomers, as well as the salts, the N-oxides and
the salts of the N-oxides of these compounds and enantiomers. - 54 - Further compounds of formula |
according to‘ﬁ‘?ﬂ’@&f‘f‘iﬁ'ﬁfﬂf’ﬁqgﬁ’@bﬁfr LAPR98PHS, P E B B AR, gﬂoo?n'néhlg eot-tgljgﬁgé)?"f)soﬁﬂass%fect C6) are
those, in whieF"Ri2 idmbigtoxy or ethoxy, R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,
R3 is hydrogdan iR8bsiiuteddnogeand R7 and R8, or

Har is substituted by R6 and R7, or

Har is substituted by R6 and RS, or
Har is substituted by R7 and R8, and is pyridinyl, in which R6, R7, R8 and all the other substituents

are as defined in any compound which is disclosed herein.

Another special embodiment of the compounds of the present invention include those compounds of

formula I, in which
Har is substituted by R6 and R7, and is pyridinyl, in which R6 and R7 and all the other substituents

are as defined in any compound which is disclosed herein.

Another special embodiment of the compounds of the present invention include those compounds of
formula |, in which Har is optionally substituted by R6 and/or R7 and/or R8, and is pyrimidinyl, in
which R6, R7, R8 and all the other substituents are as defined in any compound which is disclosed

herein.

Another special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is optionally substituted by R6 and/or R7, and is pyrimidinyl or pyridazinyl, in
which R6 and R7 and all the other substituents are as defined in any compound which is disclosed

herein.

Another special embodiment of the compounds of the present invention include those compounds of
formula |, in which R6 and/or R7 is an oxo group.

Another special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, each of which is substituted
by R6 and/or R7 and/or R8, in which

R6 or R7 is an oxo group, and one of the other substituents is 1-4C-alkyl, e.g. methyl, bonded to a
ring nitrogen atom to form a cyclic amide structure.



R4 is -0-R41, in which R41 is hydrogen, R5 is hydrogegs,-Har is substituted by R6 and R7 and R8, and is
a pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl radical, in which R6 is methoxy, or dimethylamino, R7 is

methoxy, or QH&R&PXF@EEH%HS&A%&WHHQ&%%ﬁﬂ%‘ﬂ%ﬁ&&hﬁ&@ﬁﬁ&%ﬁﬁ% tﬁéswedl@%m gplts, the
N-oxides an thelsi’a\f[ns cﬂ‘ IPS@N'O I%ﬁ Pfatq_e4%e_ ﬁ(?‘mrfoun?ﬁ agd en n“ mers. Particular compounds of
formula | accor L|‘nag’t'o S aspéaé't BB of this VantorCares Bsevin which R?%'%ﬁethoxy, R2 is methoxy,
ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in which
R41 is hydrotyetheiRBeigishgribodiatentifiiee sempiymdsodtivaterdseyt IRealing RGuda three camgdendyatiinyl, in
which R6 is reeihiaxyin RHids Reeshaxy(RRBR6R tokiRien or Har is substituted by R6 and R7 and R8, and is
pyrimidinyl, ig Whicly a bond, and R61 and R62 together and with inclusion of the nitrogen atom to which they

are attached, form a heterocyclic ring Het1, particularly Het1 according to facet 2, such as e.g. pyrrol-

1-yl, triazol-1-yl or, especially, pyrazol-1-yl or imidazol-1-yl.

Another special embodiment of the compounds of the present invention include those compounds of
formula I, in which A is a bond.

Another special embodiment of the compounds of the present invention include those compounds of
formula [, in which Har is substituted by R6 and/or R7, and is pyridinyl, in which,

R6 is 1-4C-alkoxy, 1-4C-alkoxycarbonyl or carboxyl,

R7 is 1-4C-alkoxy.

Another special embodiment of the compounds of the present invention include those compounds of

formula I, in which

either

Har is N-methyl-pyridonyl or N-methyl-pyrimidonyl,
or

Har is substituted by R6, and is pyridinyl or pyrimidinyl, in which

R6 is imidazol-1-yl-pyridinyl, pyrazol-1-yl-pyridinyl, methylthio, methoxy, ethoxy, dimethylamino,
or

Har is substituted by R6 and R7, and is pyridinyl, pyrimidinyl or pyridazinyl, in which

R6 is methoxy, ethoxy or dimethylamino, and

R7 is methoxy or ethoxy.

Another special embodiment of the compounds of the present invention include those compounds of
formula 1, in which
Har is either N-methyl-pyrid-2-onyl or N-methyl-pyrimid-2-onyl,
or imidazol-1-yl-pyridinyl or pyrazol-1-yl-pyridinyl,
or methylthio-pyrimidinyl, methoxy-pyrimidinyl, dimethylamino-pyrimidinyl or pyrimidinyl,
or
Har is substituted by R6 and R7, and is pyridinyl, in which
R6 is methoxy or ethoxy, and
R7 is methoxy or ethoxy,
or



R6 is methoxy, R7 is methoxy, R8 is methoxy, Or Hargg substituted by R6 and R7 and R8, and is
pyrimidinyl, in which R6 is dimethylamino, - 55 - R7is dimethylamino, R6is chlorine, and the enantiomers,

e well a5 16525, )6, N 28 BRSPS 90 HAGEAL e aRGompounds and enantomers.

More particular compounds of formula | according o subaspect C6 of this invention are those, in which
R1is methoXy? RZi Mb)‘%&o{’é’fﬁ&me WWHFBﬂﬁ@gt'f{oxy or ZPZ-diquoroethoxy, R3 is hydrogen, R31 is
hydrogen, R&is -§-ReHo%K AR 41 is hydrogen, R5 is hydrogen, Har is
3-chloro-2,6-dimethoxy-pyridin-4-yl, 4-chloro-2,6-dimethoxy-pyridin-3-yl, 2,4,6-trimethoxypyrimidin-5-yl, or
5-chloro-2, 6AvsHingiyhasribasimantoidia-doyibaindstbiahe passsoniessiiasivckiiathdhe coalpeutide ¢-oxides and
the salts of tRgNOXidGHEl e SesRIMPARESIRRC BpaRtosReLs; Suhthe itk dsof formula |
according to dﬁ}?&ﬁ&ﬁy %y}%iﬁst/\lke%%%pdﬁﬁgﬁ%%ﬁ ngnﬁ@y}? be mentioned

A preferred embodiment according to the present invention is embodiment a.

A further preferred embodiment of the compounds of the present invention include compounds ac-
cording to embodiment a, in which R5 and R41 are both hydrogen, and in which R1 and R2 are inde-
pendently 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-
alkoxy, and R3 and R31 are hydrogen.

A yet further preferred embodiment of the compounds of the present invention include compounds
according to embodiment a, in which R5 is hydrogen, and in which R1 is methoxy, and R2 is ethoxy,
difluoromethoxy or 2,2-difluorcethoxy, and R3 and R31 are both hydrogen.

A still yet further preferred embodiment of the compounds of the present invention include compounds
according to embodiment a, in which R5 and R41 are both hydrogen, and in which R1 is methoxy, and
R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy, and R3 and R31 are both hydrogen.

Another preferred embodiment according to the present invention is aspect C.

In this context, a special embodiment of the compounds of the present invention include those com-
pounds of formula I, in which Har is pyridinyl substituted by R6 and R7, in which

R6 is 1-4C-alkoxy, particularly methoxy or ethoxy,

R7 is 1-4C-alkoxy, particularly methoxy or ethoxy,

such as, for example, dimethoxy-pyridinyl or ethoxy-(methoxy-)pyridinyl, e.g. dimethoxy-pyridin-3-yi
or dimethoxy-pyridin-4-yl or ethoxy-(methoxy-)pyridine-3-yl, like 2,6-dimethoxy-pyridin-3-yl, 2,6-
dimethoxy-pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-pyridin-3-yl, 4,6-diethoxy-pyridin-3-
yl, or 5-ethoxy-6-methoxy-pyridin-3-yl.

A further special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is pyrimidinyl monosubstituted by 1-4C-alkoxy, particularly methoxy or ethoxy,
such as, for example, methoxy-pyrimidinyl, e.g. methoxy-pyrimidin-5-yl, like 2-methoxy-pyrimidin-5-
yl.



in a sub-aspect (subaspect C7) are those, in which Rlggs-methoxy or ethoxy. R2 is methoxy, ethoxy,
difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31 is hydrogen, R4 is -0-R41, in which R41 is
hydrogen, R iSHuAOQERokaithaiR 3¢ RUIHE B R0 58 S iNe MBI NS nBYE R YL Qlap ¥Fdazinyl
radical, and i SRR OMS Ra23 Hem AR sas i i diPacaibine e sl e Niggdes of these
compounds S8 €nantomers. Panicular compatifY s frmula 1 actording o supaspect 7 of this
invention areFEINInsYRRiaR RT ReMRith SR By RARpY IR b feth SR UMRENRP - RIHTSIB ¥Ry or
2,2-difluoroezhdiretReminayireidin:5AR1 is hydrogen, R4 is -0-R41, in which R41 is hydrogen, - 56 - R5 is
hydrogen, Har is unsubstituted, and is pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, or pyrazin-2-yl, and the
enantiomersa M beilhentrlitnd RN G @E thesplist MRMoR s AhdbesspammRoBNdS and

€NantioMerS, o iia 1, in which Har is pyrimidinyl substituted by R6 and R7, in which

R6 is 1-4C-alkoxy, particularly methoxy or ethoxy,

R7 is 1-4C-alkoxy, particularly methoxy or ethoxy,

such as, for example, dimethoxy-pyrimidinyl, e.g. dimethoxy-pyrimidin-5-yl or dimethoxy-pyrimidin-4-
yl, like 2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, or 4,6-dimethoxy-pyrimidin-5-yl.

A further special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is pyridazinyl substituted by R6 and R7, in which

R6 is 1-4C-alkoxy, particularly methoxy or ethoxy,

R7 is 1-4C-alkoxy, particularly methoxy or ethoxy,

such as, for example, dimethoxy-pyridazinyl, e.g. dimethoxy-pyridazin-4-yl, like 3,6-dimethoxy-
pyridazin-4-yl.

A further special embodiment of the compounds of the present invention include those compounds of
formula 1, in which Har is pyrimidinyl substituted by R6 and R7, in which

R6 is 1-2C-alkoxy, particularly methoxy,

R7 is di-1-2C-alkylamino, particularly dimethylamino,

such as, for example, methoxy-(dimethylamino-)pyrimidinyl, e.g. methoxy-(dimethylamino-)pyrimidin-
5-yl, like 4-methoxy-2-dimethylamino-pyrimidin-5-yl.

A further special embodiment of the compounds of the present invention include those compounds of
formula |, in which Har is N-(1-4C-alkyl)-pyridonyl, such as, for example, N-methyl-pyridonyl, e.g. 1-
methyl-1H-pyridin-2-onyl, like 1-methyl-1H-pyridin-2-one-5-yl (i.e. 1-methyl-6-oxo-1H-pyridin-3-yl).

A further special embodiment of the compounds of the present invention include those compounds of

formula |, in which Har is N-(1-4C-alkyl)-pyrimidonyl, such as, for example, N-methyl-pyrimidonyl, e.g.
1-methyl-1H-pyrimidin-2-onyl, like 1-methyl-1H-pyrimidin-2-one-5-yl (i.e. 1-methyl-2-oxo-1H-pyrimidin-
5-yi).

A further special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is pyridinyl substituted by two methoxy radicals, such as, for example, 2,6-
dimethoxy-pyridin-3-yl.



More particular compounds of formula | according to sggaspect C7 of this invention are those, in which
R1 is methoxy or ethoxy, R2 is methov, ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen,

R31lis hydrom%&.a@e%admwhm%mmsdapﬂsBreB&ﬂﬁlemdé%@el&@.ﬁumwd and is

pyridin-3- yI ridin-4- idin-5- and e en mers, as well as th alts, the
N-oxides andp\{ efsalt%yvg}%ewso% g'sd' atgbsgc{a%(:tg(r?n ounds an éang;r?tlso?#grs Cfom oﬁ\ds% gf formula |

according to%ﬁ@ﬂi‘@i’ﬂ'ﬂg"bﬂ?fﬂha&zed in a sub-aspect (subaspect C8) are those, in which R1 is
methoxy or ethoxy, R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31 is
hydrogen, RA isrit@rRddciahembodimBrt dfithdgainpoaras BiShs fryshiagerentidalrsiaiettose coelpaiads bm
pyridin-3-yl, pymdinrAnyknH MerBRoiAmdinyl nBskMiRndd By (RS Bobhyds; M iiHingrY |2-methoxy-
6-(pyrazo|-1-mr§jg_iﬂ_-3-yl, 6-(imidazol1-y1)-pyridin-3-yl,

A further special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is pyridazinyl substituted by two methoxy radicals, such as, for example, 3,6-
dimethoxy-pyridazin-4-yl.

A further special embodiment of the compounds of the present invention include those compounds of
formula I, in which Har is

pyridin-3-yl, pyridin-4-yl,

6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-yl)-pyridin-3-yl, 6-(imidazol-
1-yl)-pyridin-3-yl,

6-methoxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pyridin-2-yl,

2-methoxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl,

2-methylsulfanyl-pyridin-3-yl,

6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl,

pyrimidin-5-yl,

2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,
pyrazin-2-yl, 5-methyl-pyrazin-2-yl,

6-[2-(pyrrolidin-1-yl)-ethyl]-pyridin-3-yl,

2,6-dimethoxy-pyridin-3-yl, 2,6-dimethoxy-pyridin-4-yl, 4,6-dimethoxy-pyridin-3-yl, 5,6-dimethoxy-
pyridin-3-yl, 4,6-diethoxy-pyridin-3-yl, 5-ethoxy-6-methoxy-pyridin-3-yl,
1-methyl-1H-pyridin-2-one-5-yl,

2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl,
4-methyl-2-methylsulfanyl-pyrimidin-5-yl, 5-chloro-2-methylsulfanyl-pyrimidin-4-yl, 4-chloro-2-
dimethylamino-pyrimidin-5-yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-
one-5-yl,

3,6-dimethoxy-pyridazin-4-yl,

4-chloro-2,6-dimethoxy-pyridin-3-yl, 3-chloro-2,6-dimethoxy-pyridin-4-yl, 5-chloro-2,6-
bisdimethylamino-pyrimidin-4-yl, or

2,4,6-trimethoxy-pyrimidin-5-yl.



6-methoxycarbonyl-pyridin-3-yl, 3-methoxycarbonyl-pygdin-2-yl, 2-methoxy-pyridin-3-yl,
6-methoxy-pyridin-3-yl, 2-methylsulfanyl-pyridin-3-yl, 6-hydroxy-pyridin-3-yl, 6-carboxy-pyridin-3-yl,

pyrimidin-5-y3 ,%mﬁnapg%awmma%a&'o%r@eaﬁl,mdﬁéy%}%Qmumm&gmh@.m&@x&e&f@%am@dm -5y,
pyrazin-2-yl, §tme | gyr zlné_?c]yl 6[2-(pyrrolidin-1-y1)-ethylFpyridin-3-yl, -
2,6- dlmethox yr| -3- methoxy -pyridin-4-yl, 4,6-dimethoxy-pyridin- 3 -y,

5,6-dimetho I‘i’&ﬁ’?'é YRR BRIPIIERIS-y 1, 5-ethoxy-6-methoxy-pyridin-3-yl,
1-methyl-1H %ﬁﬁtﬂm%pm@isﬂ yR Bdifeibytemigopyrimidiib4Ly2: methydspifenybsyyimigindain-5-yl,
4,6-dimethoxyepiriatidip-paydindye2ibytiRanetinggidianyl: pye-dmadthekyydyridin-3-yl, 5,6-dimethoxy-
5-chloro-2- rrw,lw,l,s;umamﬂﬂympﬂﬂwb -#- 6y AERs D Yamingypyrimidin-5-yl,

2- dlmethylarqlplgtﬁyquﬁ ?(%Ey&@ [ -5 -yl, 1-methy1-1H-pyrimidin-2- one-5-yl,

3,6-dimethox ridazin 4 ro-2.6-di metho ridin-3-y|, 3-chloro-2,6-dimethoxy-pyridin-4-yl,
5-chloro-2 GQ/g'gﬁﬂ%E?ﬁﬂ'/}%y ‘{;Y?n?ré H'ﬂe °’8’rﬁ¥rﬁ¥if?'g ?‘%é’t%dw y’fﬁﬁﬂlﬂ'%‘ %ﬂ hd the enantiomers,
as well as th& SmeYREing: ém@wrwrtw@@aﬁw Jrmeth-bkrydeigingoge: %‘bﬁ'mpounds and enantiomers.

Compounds $§-timethte-Raciderideyto aspect C to be more emphasized in a sub-aspect (subaspect C9)
are those, in which R1is methoxy, R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen,

A still yet further special embodiment of the compounds of the present invention include those com-
pounds of formula |, in which Har is

6-(imidazol-1-yl)-pyridin-3-yl, pyrimidin-5-yl,

2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl, 2-methylsulfanyl-pyrimidin-5-yl,
2,6-dimethoxy-pyridin-3-yl, 4,6-dimethoxy-pyridin-3-yl, 1-methyl-1H-pyridin-2-one-5-yl,
2,4-dimethoxy-pyrimidin-5-yl, 2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methyl-1H-pyrimidin-2-
one-5-yl, or 3,6-dimethoxy-pyridazin-4-yl.

Suitable compounds according to the present invention more worthy to be mentioned include those
compounds of formula |, in which R5 or, particularly, R4 is hydroxyl.

Exemplary compounds according to the present invention may include, without being restricted
thereto, compounds selected from the group consisting of those compounds mentioned in the follow-
ing examples as final compounds, particularly those embodimental examples which are from formula |
according to embodiment a, in which R3, R31, R41 and R5 are all hydrogen, and/or those compounds
listed in the Table A in the appended “Biological Investigations”, the enantiomers, as well as the salts,
the N-oxides and the salts of the N-oxides of these compounds and enantiomers.

Preferably, any or all of those compounds of formula | according to embodiment a, in which R3, R31,
R41 and R5 are all hydragen, which are described by way of example as final compounds in the fol-
lowing examples and, particularly, the enantiomers thereof, particularly those having the formula
la*****, as well as the salts of these compounds and enantiomers, are to be mentioned as a particular
interesting aspect of the present invention.

The compounds of formula | are chiral compounds having chiral centers at least in positions 4a and
10b and depending on the meanings of R3, R31, R4 and R5 additional chiral centers in positions 1, 2,
3 and 4.



R31 is hydrogen, R4 is -0-R41, in which R41 is hydragegn, R5 is hydrogen, Har is any one selected from
pyridin-3-yl, pyridin-4-yl, 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-y1)-pyridin-3-yl,
6- (pyrazol -1-y1)- pyrldln 3 yI 6- (|m|dazoll yl) pyrldln -3-yl, 6-methox carbonyl pyridin-3-yl,

2 methylsulfanyl- pyr|d|n -3- yI 6 hydroxy pyr|d|n -3- yI 6 ca@xy pyxdin-3Ry4 pyrimidin-5-yl,

2- methoxy pyr|m|d|n -5- yI 2- dlmethylamlno pyr|m|d|n 5 -yl, 2- mth)ﬂ anyl-pyrimidin-5-yl, pyrazin-2-yl,
thm-pyridin-3-yl,

NeKypyRIB13-yl, 4,6-diethoxy-pyridin-3-yl,

5 ethoxy 6- methoxy pyrlderBHylbérmgthyl -1H- pyrld' 61'd|methoxy pyrimidin-4-yl,

2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyggrdin>8 ~58~
4-methy1-2-methylsulfanyl-pyrimidin-5-yl, 5-chloro-2- me7thylsul anyl-plinidin-4-yl, 4-chloro-2-
dimethylamino-pyrimidin-5-yl, 2-dimethylamino-4-methoxy- pyrlﬂﬂ&m 5-yl, 1-methy1-1H-pyrimidin-2-
one-5-yl, 3,6-di methoxy-pyridazin-4-y1

The invention includes all conceivable stereoisomers in pure form as well as in any mixing ratio. Pref-

erence is given to compounds of formula | in which the hydrogen atoms in positions 4a and 10b are in
the cis position relative to one another. The pure cis enantiomers and their mixtures in any mixing ra-

tio and including the racemates are more preferred in this context.

Particularly preferred in this context are those compounds of formula I, which have with respect to the
positions 4a and 10b the configuration shown in formula (I*):

If, for example, in compounds of formula I* R3, R31 and R5 have the meaning hydrogen and R4 has
the meaning -OR41, then the configuration — according fo the rules of Cahn, Ingold and Prelog —is R
in the 4a position and R in the 10b position.

Further preferred compounds of the formula | according to embodiment a are those which have, with
respect to the positions 2, 4a and 10b, the same configuration as shown in the formulae la** and la***
and fa****:



4-chloro-2,6-dimethoxy-pyridin-3-yl, 3-chloro-2,6-dimeggaxy-pyridin-4-yl, 5-chloro-2,6-

bisdimethylamino-pyrimidin-4-yl, and 2,4,6-trimethoxy-pyrimidin-5-yl, and the enantiomers, as well as the

salts, the N-oxides and the salts gle N-oxides of thesgmmpounds and enaggginers. Compounds of

formula I according to aspeﬁgc tolbe iggparticular gmphs smq@, in a sub-ggpectl(suhgspect 010) are those,

‘ i 31 hydrogen, R31 is

R gitegglected from

6- (|m|dazol -1- yl) pyr|d|n p)g' n mino-pyrimidin-5-yl,

2-methylsulfanyl-pyrRiidin+5-yl 3-Yl, Gab=piftiEthoxy-p Fdin- et

4,6-dimethoxy-pyridin-3-yl, 5,6Xmethoxypyridin-3-yl Ha6-diethoxy-pyridin-3HaAr

5-ethoxy-6-methoxy- pyrldln -3-yl, 1-methyl-1H-pyridin-2-one-5-yl, 2,6-dimethoxy-pyrimidin-4-yl,

2,4-dimethoxy spyHaHalaR fm §09nqwmpwar ey a%acﬂi%‘ﬁéw 'tﬂé‘“%n%wmﬁ?éﬁ% RigiMIdin-5-yl,

1-methyl-1H-pyrim d|n one- ridazin-4-yl e enanti as well as the
salts, the N- 06?/ 3”’82 es 0é‘nes of %%gséaggr%rﬁg nds anai é’ﬁ'tl%%%?s @orﬁpounds of

formula 1 acE'B?Hﬂ'ﬁfﬂ? %53&&9%%% more particular emphasized in a sub-aspect (subaspect C11) are
those, in which R1 is methoxy, R2 is ethoxy, difluoromethoxy or 2,2-difluoroethoxy, R3 is hydrogen, R31
is hydrogen, I, for example in compounds of the formula la*** R3, R31 and R5 have the meaning hydrogen, then

the configuration — according the rules of Cahn, Ingold and Prelog — is R in the position 2, S in the po-
sition 4a and S in the position 10b.

If, for example in compounds of the formula la**** R3, R31 and R5 have the meaning hydrogen, then
the configuration — according the rules of Cahn, Ingold and Prelog — is S in the position 2, S in the po-
sition 4a and S in the position 10b.

In more particular preferred compounds of the formula | according embodiment a are those which
have, with respect to the positions 2, 4a and 10b, the same configuration as shown in the formula

I a*****.

If, for example in compounds of the formula la***** R3, R31 and R5 have the meaning hydrogen, then
the configuration — according the rules of Cahn, Ingold and Prelog — is R in the position 2, R in the po-
sition 4a and R in the position 10b.

Preferred compounds of the formula | according to embodiment b are those which have, with respect
to the positions 3, 4a and 10b, the same configuration as shown in the formulae Ib** and Ib*** and
Ib****:



R4 is -0-R41, in which R41 is hydrogen, - 59 - R5 is higlrogen, Har is any one selected from
6-(imidazol-1-y1)-pyridin-3-yl, pyrimidin-5-yl, 2-methoxy-pyrimidin-5-yl, 2-dimethylamino-pyrimidin-5-yl,
2-methylsulfanyl-pyrimidin-5-yl, 2,6-dimethoxy-pyridin-3-yl, 4,6-dimethoxy-pyridin-3-yl,
1-methyl-1H-pyridin-2-one-5-yl, g 4- dlmethoxy pyr|m|d| yI 2-dimethylamino-g;methoxy-pyrimidin-5-yl,
1-methyl-1H-pyrimidin-2- Q3e- -5-) ,6-dimet y p nd s yl, an cﬁge e antlgmﬁrs as well as the
salts, the N-oxides and theﬁ OXIdeS 0 Heﬁ‘ég:mpounds and gnantio ers. A special interest
in the compounds &cording ) eSS \ e luded -within the
meaning of this inventj one"ar, When po§ nare of the fqQ Hdiments: A special
embodiment of the R of t t]g resemt iny Jormula |in which R1
and R2 are mdependently 1- zﬁralkox 2,2- d|fluoroe gy, or completely or piadomlnantly
fluorine-substituted 1-2C-alkoxy. Another special embodiment of the compounds of the present invention
include those com ounds of formu a ] I nvyhlc 1 :9!53% ar cl_l dentlé/nl 2hC Ikgx;iiEI

2,2- dlfluoroekhoxf/e, %T%%r'ﬁc?érfg?u of pre ominan y f torne-aubstitute f?(ej H? "Ahd R3and R31 are
both hydrogd# WﬁﬁﬂWéF‘gb'eﬁ?&Pr@Wﬂ)WB fveheidtabn 'Egﬂ?pﬁﬂﬂrfd@‘%ﬁ'tl‘%ﬁjf'e@% HP?H\?E&.BMH@B& e those
compounds sfiforfaai Rin¥okieesiiere18h-R1 and R2 is methoxy, and the other is methoxy, ethoxy,
difluoromethoxy or 2,2-difluoroethoxy, and R3 and R31 are both hydrogen. Another special embodiment

of the compayipgs,ahihe iR @sfaLiRY sl foliflids-H RS e P EHARY s OhtoRBANR] IaM3ish theh is ethoxy or,

particularly. et il Ra B crRae gL oo dTLoTPmEaRDY 34 illprocthoxy.
and R3 and RSl %re b ém dro !\tﬂ‘gther special embodiment of the compounds of the present

invention inctl '8e eoou rmula | in which R1 is methoxy, and R2 is methoxy, ethoxy,
difluoromethoxy or 2,2- dlfluoroethoxy, and R3 and R31 are both hydrogen. Another special embodiment
of the compdiifed $xample ipreswatids ehithefiormeliadis T dSe Rdnapd B H3ve e measiinsinvdipgen tRenis methoxy,
and R2 is etltexgondilnaimmekitoxdinhg tha, Rdeif et haojd antPRBan R Biltwr edsiitn By8lnterpo~ 60 -
Another spegigdeinlpdigne Meghbtircappounds of the present invention include those compounds of
formula I in which one of R1 and R2 is 2,2- difluoroethoxy, and the other is different from 2,2-
difluoroetho and %ﬂnd R31 gx gen. Another Sp (ﬁCla dlment gf the o) pounds of the
u

c&rrepoun S oft?h ccorqln foe ose whic
present inven |on |nc Se compoun formula¥ in'w IS e hOX or partlcula Y, methoxy

and R2 is 2, 28RAtiPIBRMERYOS ﬁ@%@'ﬁﬁ‘f %@%%WWBV%%%SWWBM&%BHE% Bmbodiment of the
compounds of the present invention include those compounds of formula | in which R1 is methoxy, and
R2 is 2,2-difluoroethoxy, and R3 and R31 are both hydrRgen.

If, for example in compounds of the formula Ib***** R3, R31 and R5 have the meaning hydrogen, then
the configuration — according the rules of Cahn, Ingold and Prelog — is S in the position 3, R in the po-
sition 4a and R in the position 10b.

Within the meaning of the embodiments a and b according to this invention, compounds of formula

1a***** are in particular to be emphasized.



Another special embodiment of the compounds of thegresent invention include those compounds of
formula I in which R1 is methoxy, and R2 is ethoxy, and R3 and R31 are both hydrogen. Another special

embOd'me”HﬂE@%rﬁf&%%&ﬁﬁe%ﬂ%ﬁaﬂéﬂ%%%éﬁé(&%%dBSMQ%P%G@W&%BQ&QE igryiakLIin which R1
O e amE o A0 o e R ke ol YR L SRiher Se iy gimbodiment
of the comp Sunas of the present invention incude ﬁ)\ose coimpoun n{)alra In whlcﬁaﬁ'g
particulady, Pé‘ﬁ%ﬂf'ﬁét?ﬂa ?,fél‘?ftﬂ'@‘-%\ﬁf\??eaﬁ‘[}?ﬁﬁﬁ)("@ﬂ 3fien aé@"@ GOUREHRS SIEAPG RRIPOURRS 5l the other
substituentsfaiaues hé&ierddibraa dsficeshbelownd which is said to be mentioned above in aspect A or 8 or C,
or in any one of the sub-aspects thereof. Another special embodiment of the compounds of the present
invention include those compounds of formula | in which R5 or, particularly, R4 is hydroxyl. Another
special embodiment of the compounds of the preseniQrR4ntion include those compounds of formula I, in
which Har is optionally substituted by R6 an R7 and/or and is a 9- or 10-membered fused bicyclic
partially saturated heteroaryl radical compris 2 ﬁ% and 'l or 2 heteroatoms independently
selected from the group consisting of oxygen n|tr 1d sulphur, or a 9- or 10-membered fused
bicyclic unsaturated heteroaryl rad ) ISipe # rly 1, 2 or 3, heteroatoms independently
selected from the group consisting of ox itroge and sulphur, or a 6-membered monocyclic
unsaturated heteroaryl radical com%t' >3, partNidarly 2(Na) nitrogen atoms, or a 5-membered
monocyclic unsaturated heteroaryl ical comprising Ito 4, particularly 1, 2 or 3, heteroatoms
independently selected from the group consisting of oxygen, nitrogen and sulphur, in which -61 - R6is
halogen, 1-4C-alkyl, 1-4C-alkoxy, cyano, oxo, 1-4C-alkoxycarbonyl, pyridyl, morpholino, piperidino,
imidazol-1-y$epanatioazd thk-shaRtibriers 46 kel kyiied dull ®adkanyleRY rsehedaf et fora@iallof ke ra-40-alkoxy.
Another spegialiesohpeimends efd kentms peLsdsipiihopieng BEIRY ant Pistelsle ipsemasapgunds of
formula |, mgﬂ&@&dﬂ@&ﬁ&%@%&k@i@%@ﬂﬁ%&%pme%@ew&&m&%mmgwemue@wonolyl

quinolinyl, be Wrazan en ot l, 1-met triazol
4-methoxy- 1 '%arﬁeﬁ} %f—'ipy azo o%%']ﬂ d?ny%etgjﬂr%fndn ﬁ@'ls %‘ipr?rér/]cli h 3[96@?32?@ e BWI pyrazinyl,

isoxazolyl, 19ﬁﬁl‘fym?ﬁ 45 8RA: té‘rﬁ‘ﬂfrﬂﬂﬂ Fﬂ??ﬂﬁ?i’”?r%a i ﬁ?mr&ﬁ&ﬂ 199G idinyl,
6- (methoxyc%fi'ﬂcﬂmylptfﬂledal\qﬂfeqp}é,mﬁg}fgwmﬁn%bmmocamphorsuIfonlc acld

o-methoxyphenylacetic acid, a-methoxy-o-trifluoromethylphenylacetic acid and 2-phenylpropionic

acid. Alternatively, enantiomerically pure starting compounds of the formulae IVa or VIIb can be pre-
pared via asymmetric syntheses. Enantiomerically pure starting compounds as well as enantiomeri-
cally pure compounds of the formula | can be also obtained by chromatographic separation on chiral
separating columns; by derivatization with chiral auxiliary reagents, subsequent diastereomer separa-
tion and removal of the chiral auxiliary group; or by (fractional) crystallization from a suitable solvent.

The compounds according to the invention can be prepared, for example, as shown in the reaction
schemes below and according to the following specified reaction steps, or, particularly, in a manner
as described by way of example in the following examples, or analogously or similarly thereto accord-
ing to preparation procedures or synthesis strategies known to the person skilled in the art.

Compounds of formula I, in which R1, R2, R3, R31, R4, R5 and Har have the meanings mentioned
above, according to embodiment a or b (i.e. compounds of formulae la or Ib, respectively) can be
obtained as described as follows.

Compounds of formula la according to embodiment a, in which R1, R2, R3, R31, R41, R5 and Har
have the meanings mentioned above in embodiment a whereby R41 is other than hydrogen, can be
prepared as described and shown in reaction scheme 1 below.



2,6-dimethoxypyrimidinyl, 2-methoxy-pyrimidinyl, 2,4 .G4rimethoxy-pyrimidinyl, 2,4-dimethoxypyrimidinyl,
6-(morpholin-4-yl)-pyridinyl, 6-(piperidin-1-yl)-pyridinyl, 6-(pyrazol-1-y1)-pyridinyl, 6-(imidazol-1-y1)-
pyridinyl, or 3-chloro-2,6-dimethoxy-pyridinyl. Another special embodiment of the compounds of the
present invention include those c%[anpoutp'ds_ of formula I, incr\]/vmg Iégr ig plagz %,ﬂ)}%qag@g-&yl,
benzo[1,31dd RS T ELPEIPS SR r S B R 8 P X I S T GuInOIR-ByT, Benzoturazanza-yl,
benzothiazoWBiSA Ri- fReRHI-AH- (R A9 s e meaniasgRjrIed above in embodiment a whereby
dimethy1-11R#dy iz thed) SydipgeiclarePrpnared fogmidin-Bryéspanditio conppopiasaidha Supuipyiasih-2-yI,
5-methyl-pyliagdautivh ¢5exgtoldRAl Whaieti Rimisiamner-{Rayl hydisyeth Mianmdadetibrybaction is carried
g-gpyriﬂin-3-34%.-5@'ﬁ@h&;&f&ﬁ&rﬁ&;@%ﬁﬁ-&%ﬁé&%ﬁ%%gﬁ&g&hlmz o ;iedarsf’uééc&éagdmw_ ; -riyridin-B-yl,
-(methoxycarbonyl)-pyxidin:3- -(methoxwarbonyl)-pyddin-2-yl, 2,6-dimethoxypyrimidin-4-yl,
2-methoxy-p%%rﬁ%‘g%hez{%ﬁﬁﬁ rﬁéatw(;é}fysf-pyrimidin-&yl, 2,4-dimethoxypyrimidin-5-yl,
2,6-dimetho>cy-pyrimidin-4-yl, 6-(morpholin-4-yl)-pyridin-3-yl, 6-(piperidin-1-yl)-pyridin-3-yl,
6-(pyrazol-1BeBeigprfgheme: 6-(imidazoll-y1)-pyridin-3-yl, or 3-chloro-2,6-dimethoxy-pyridin-4-yl. Another
special embodiment of the compounds of the present invention include those compounds of formula I, in
which Har is optionally subsiggted by R6 and/or R7 angfai R8, and is pyridinyl, pgRazinyl, pyridazinyl or
pyrimidinyl, in which RgsR7,/R8 asnd all the other q
which is discloselgzherein, 5 as eg-arty gompoun ich iS7safd tybe men &3 above in aspect A or
B or C, or in any one r SBetial embodlt of the EMmpounds of the
present inventiorgjAchic onéw substituted by R6
and/or R7 and/or R8, and is pyridinyl, in which R6, R7, R8 and all the other substituents are as defined in
any compound which is disclosé¥#herein. Another sd&?ial embodiment of the cd¥ounds of the present
invention include those compounds of formula I, in which Her i ugstituted by R6 and R7 and R8, or Har
is substituted by R6 and R7, or Har is substituted by R6 and RHéror i itlited by R7 and R8, and
is pyridinyl, in which R6, R7, R8 and all the other substituents are as defined in apy compound which is
disclosed herein. Another special embodiment of the compounds('g\‘ the present invention include those

compounds of formula I, in which OR41 OR41
R3 R5 R3 RS
H R2
R2 R31 R31
/N H R1 HN
R1 (1a) =0 (1a)
Har Har

In the next reaction step of the synthesis route shown in reaction scheme 1, the nitro group of com-
pounds of the formula Va, in which R1, R2, R3, R31, R41 and R5 have the meanings mentioned
above in embodiment a whereby R41 is other than hydrogen, is reduced to the amino group of the
corresponding compounds of the formula IVa. Said reduction is carried out in a manner known to the
person skilled in the art, for example as described in J. Org. Chem. 1962, 27, 4426 or as described in
the following examples. In more detail, the reduction can be carried out, for example, by catalytic hy-
drogenation, e.g. in the presence of Raney nickel or a noble metal catalyst such as palladium on ac-
tive carbon, in a suitable solvent such as methanol or ethanol at room temperature and under normal
or elevated pressure. Optionally, a catalytic amount of an acid, such as, for example, hydrochloric
acid, can be added to the solvent. Preferably, however, the reduction is carried out using a hydrogen-
producing mixture, for example, metals such as zinc, zinc-copper couple or iron with organic acids
such as acetic acid or mineral acids such as hydrochloric acid. More preferably, the reduction is car-



Har is substituted by R6 and R7, and is pyridinyl, in whgh R6 and R7 and all the other substituents are as
defined in any compound which is disclosed herein. Another special embodiment of the compounds of the

present inveplion inciyole AN036,GOrBRMEHHEHIGtMUIA oo BiR F LB ghtieRalYsatRgtiHied Dy R6
and/or R7 and/or R8 %?ﬁnd |sc€¥?r R7 sr,ﬂﬁir% eréubstltuents are as defined

: R8iand 1s pydmiding, Inwiich 56, R7, RS and i .
in any compfﬁ?ﬁﬁJ WIICH T diselosed ner m.%\notﬂwe?gpema? ShBadiment of the compounds of the present

invention include those compounds of formula F, in which friar is optionally substituted by R6 and/or R7,
and is pyrimiehmpoondsyad theAimyiulm! Viehiowirtdh BAdRR RENE34I IR anthBP bansshrimemingingicefedined in any
compound vdnisle is ehacidsed: hanmirebi Rathebispeatinl lgmbns arevhidthe sarspeungnsicttaypcesent

invention inglysledkRasncomBe pReareh iR MEBhHEL YRR, REBBEHES R hiSamaxospyaedinother special

bodi ' tion i . f l, in which
Her i é?r?(?itﬁ%@fﬁ%fy;ncﬁ?%ﬁ%ﬂ?%%m N e R R S RO ) ando

yl, Igyrazm{? r%/r# azm%/l, wd$ }/Rﬁ af
RS, in which9¥8 8P [&a5IPa o5 BiFS oS P'shaest fatelyin Ao SIRTRIR RALRAIY™ R RrelRE %6 57 Rethyl,
bonded to a Hifl§!nti@lguar alethol dspiveat LN farfraarigRRTNIung ormigle, pratrpEEl% IR ment of the
compounds bydiate psdgdrogemdention include those compounds of formula I, in which R6 and/or R7 is a
1-4C-alkylthio, such as e.g. methylthio, group. Another special embodiment of the compounds of the

present inveglipdads dadb R EL TRPRAUE R feEnRER Re i AN G BRIIAaARNERRINBSwdBiNdich Als a

bond, and REZgnd 62 (00eiheL, Aad il elision.of s AgSn APARNURRINGY @fRatached, form
arly

a heterocycllc rn eti, particular etl according to facet

0 fac , such as e.(};P.prr[jollf%léi%rlazlﬁl-il"-yl or,
especially, pSRASBISCORROHRTE 25 Be forpuia R RK FPERIRs A8 SNSRI SR Uiin A RS STANE present
invention incluyBIAhS SePERsANSOR PRl ferYiRgIsreumRiFREabAa SRR Rnother special embodiment of the
compounds of the present invention include those compounds of formula I, in which Har is substituted by
R6 and/or RAi@nsliieIpWasipainds vkriehorRaisIh-<Ha adsoehptieaiitnxyrosiranpbadingastropytndR7is
1-4C-alkoxy o AROIGTLERGS L FEOREIRGIAL 5iELAALHR HATEIALINSIPHARAN IMERERN ByGhidaothose
compounds of fo”‘i‘&‘e'%cln&rﬁn i eiter gl '?oN{éLb%F%é(A‘Béﬁféﬁ‘?rﬁ‘%ﬂeoe{&%ﬁmx&%ﬁ@'Qc%yllnﬁﬁd*af IS
substituted by“ﬂ% ., and Is yrla?n Kl yrimidin } In which R6is imidaz |-l-¥|-%¥l’ldlné/| )
pyrazol-1-yl-S9RENY MBI Po%/r?ﬂ%%ﬁ%@:"e‘n%“y"ﬂ'aﬁ%ﬁé(y?&wﬁ?cﬁ?m are, Tor xamplé, the carbod-

imides (e.g. dicyclohexylcarbodiimide or, preferably, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride), azodicarboxylic acid derivatives (e.g. diethyl azodicarboxylate), uronium salts [e.g.
O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate or O-(benzotriazol-1yl)-N,N,N',N'-
tetramthyl-uronium-hexafluorophosphate] and N,N’-carbonyldiimidazole. In the scope of this invention
preferred amide bond linking reagents are uronium salts and, particularly, carbodiimides, preferably,

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride.
Compounds of the formula [ll are either known or can be prepared in a known manner.

Compounds of the formula la, in which R1, R2, R3, R31, R41, R5 and Har have the meanings men-
tioned in embodiment a whereby R41 is other than hydrogen, can be obtained by cyclocondensation of
corresponding compounds of the formula lla.

Said cyclocondensation reaction is carried out in a manner known per se to the person skilled in the
art or as described by way of example in the following examples, according to Bischler-Napieralski
(e.q. as described in J. Chem. Soc., 1956, 4280-4282) in the presence of a suitable condensing agent,
such as, for example, polyphosphoaric acid, phosphorus pentachloride, phosphorus pentoxide or phos-
phorus oxychloride, in a suitable inert solvent, e.g. in a chlorinated hydrocarbon such as chloroform, or
in a cyclic hydrocarbon such as toluene or xylene, or another inert solvent such as isopropyl acetate or



or Har is substituted by R6 and R7, and is pyridinyl, py#midinyl or pyridazinyl, in which R6 is methoxy,
ethoxy or dimethylamino, and R7 is methoxy or ethoxy. Another special embodiment of the compounds of

o Nometny - B B iy,
| i0-pyrimidin
methoxy- pyrFr%llém T%c?m n?g {h ufefﬁrnag- %Vr%‘n%)é er{ﬂ Vi °’%§{ IQO'HéItaQr%%ega ltWe t} agngcri‘ R7, aﬁd is

pyridinyl, in \ﬁﬁﬂﬁ'ﬁ%@%" H?@?h'(ﬁ??%?séﬂ‘rc?ﬂp ‘HﬁBW%"WhW'B? ‘é”lﬂBﬁﬁam"éjéf’”tH‘éP?soﬁfﬁg‘fﬁuted by R6
and R7, anddiopgdnignapliabiniryds ojds suchisistoRemni tiiirhleamplokijalnoenides g nisiiaideshd R7 is

methoxy or ektsipprodaietiey. sifetia), el eenéait hetaoslisosuct 20é.thenpresentaomgniion-include those
compounds gfiéaga)dlankinimWHesmidarARduisiny lheieH sfisHecterdAC it teBatHIoASe BPriexample, 2,6-

dimethoxyp;gégﬁ? ectﬂte%*a@hﬁ’dﬂ?:%“&ﬂ?ﬁ’@’lﬁ'@'n -3-y1). A preferred embodiment accordlng to the present
invention is further referre@tdojaiﬁl]gwdlment of the co {n ounds resent invention

include comBS §° @88?’8?@'?8 'Eljﬁ' Gl IFRErCPR0I0g FR09CITRA RS L(‘Jprogen and in which R1
and R2 are iPkREBRATRPRIjAGhIoride R GX5eopbillgit RIFSERALIS SUhs AR RITER Har pleists sivingr s cor-
fluorine-subséspeadint-Sfermkkevbistitned RS emigtRGh taiee hipdeoespacially inttherthes ¢freltshiendiemttaodiment of
the compourgelmpr Bieres gnhwieitiRy yalice raeican akntie 2cahidingdeeimbadimeans asin which RS is
hydrogen, agghifnig) rﬁlﬂl 15, Madaain BREHGAiIR SbRiticiaoEEaHe e bshechifupiaethexy, and R3
and R31 are palh QARLRASE, A horsbivdce (e sl RALUREDSLHRG SomRaRds Al lig.Present

invention inc u € compaounds accor to embodiment a, in which R5 and R41 are both hydrogen, and in
which R1 is RIS *@H%i‘ ﬁféhi%(’é‘fh%%% GBI R oxy or 2,2-difluoroethoxy, and R3 and R31 are both

hydrogen. Another preferred embodiment according to the present invention is aspect C.
Below reaction scheme 2 shows the synthesis of compounds of the formula Vla, in which R1, R2, R3,

R31 and R5 have the meanings indicated above in embodiment a, from corresponding compounds of
the formula Vlla via reduction reaction of the carbonyl group. Suitable reducing agents for the above-
mentioned reduction reaction may include, for example, metal hydride compounds such as, for exam-
ple, diisopropylaluminium hydride, borane, sodium borohydride, sodium triacetoxyborohydride, sodium
cyanoborohydride, zinc borohydride, potassium tri-sec-butylborohydride, sodium fri-sec-
butylborohydride, lithium tri-sec-butylborohydride, B-isopinocampheyl-9-borabicyclo[3.3.1]nonane and
the like. The preferred examples of said reducing agents are sodium cyanoborohydride, 3-
isopinocampheyl-9-borabicyclo[3.3.1]nonane and potassium tri-sec-butylborohydride. The most pre-
ferred examples of the abovementioned reducing agents are p-isopinocampheyl-9-
borabicyclo[3.3.1]Jnonane and potassium tri-sec-butylborohydride, which both allow to prepare com-
pounds of the formula Vla stereoselectively. “Stereoselectively” in this connection means that those
compounds of the formula Vla, in which the hydrogen atoms in positions 1 and 3 are located at the
opposite side of the plane defined by the cyclohexane ring, are obtained preferentially.

The compounds of the formula Vlla, in which R1, R2, R3, R31 and R5 have the meanings mentioned
in embodiment a, are either known or can be obtained by the reaction of compounds of the formula
IXa, in which R1 and R2 have the meanings mentioned above, with compounds of the farmula Vlila,
in which R3, R31 and R5 have the meanings mentioned above in embodiment a. The cycloaddition
reaction is carried out in a manner known to the person skilled in the art according to Diels-Alder, e.g.
as described in J. Amer. Chem. Soc. 1957, 79, 6559 or in J. Org. Chem. 1952, 17, 581 or as de-
scribed in the following examples.

Reaction scheme 2:



In this context, a special embodiment of the compoungg of the present invention include those
compounds of formula I, in which Har is pyridinyl substituted by R6 and R7, in which R6is 1-4C-alkoxy,
particularly methoxy or ethoxy, R7is 1-4C-alkoxy, particularly methoxy or ethoxy, such as, for example,
dimethoxy-pyridinyl or ethoxg%methoxyg%)yridinyl, e.qqodimethoxy-pyridin-3-y1 or dimethoxy-pyridin-4-y1
or ethoxy-(methox%we- -yl, like 2,6- -pyridin-3-yl, 2,6- dimethoxy-pyridin-4-yl,
4,6-dimethoxy-pyrigl] , §3x§)-dimetho§y n-3-wh)4,6-diethoxy-pyridin-3- yl, or
5-ethoxy-6-methoxy-pyridin-3-yl. A further special embodiment of the compounds of the present invention
include those compounds of formula I, in whic r is, pyrmijdinyl mgposubst gby 1-4C-alkoxy,
particularly methoxy or ethoxy, such as, for exgmp éﬁﬁ%@@d@ngér%%in%%ggwrﬁa thoxy-pyrimidin-5-yl,
like 2-methoxy-pyrimidin-5- YI- - 65 - A further special embodiment of the compounds of the present
invention include those compounds of formula_l, in which Mar is pyrimidinyl monosubstituted by
di-1-4C-alkylamino, particularly di-1-2C la ino uch as, for example,_dim f’ﬁy ino-pyrimidinyl, e.g.
dimethylamino-pyrimidin-5-yl, like 2- dime ' 0-pyrimidin:5-yl. Afurt'F]e special embodiment of the
compounds of the present inventidi#{petude thosegggmpounds of Rawuta igh Har is pyrimidinyl
substituted by R6 and R7, in which R@is 1-4Cgglkoxy, @agticularly meiq or géoxy, wgjs 1-4C-alkoxy,
particularly methoxy or ethoxy, suffl as, for example, dimethoxy-p§timidinyl, e.g.
dimethoxy-pyrimidin-5-y1 or dimethoxy-pyrimidin-4- yl, like 2,6-dimethoxy-pyrimidin-4-yl,
2,4-dimethoxy-pyrimidin-5-yl, or 4,6-dimethoxy-pyrimidin-5-yl. A further special embodiment of the
compounds el NRIR M RFRERVIREIASI AR SUBRIWN A ShERHTHIR brdloMRIFMY Y dRePyridaziny|
substituted by 6 and, R, In wiich ROIS Lo (ol partciativ methoxy,or hex. i 46-alkoxy,
particularly methoky or etﬁox ,sucrh as, tor example, dimethoxy-pyridazin T, e.g. . .
Cimethoxy-pEATEREERS, S E-FRASSBRAR B h AR, R SR JEoR. L HART pas Areriba e RigrpR
compounds ®f¥R@l8sresent invention include those compounds of formula I, in which Mar is pyrimidinyl
substituted by R6 and R7, in which R6is 1-2C-alkoxy, particularly methoxy, R7is di-1-2C-alkylamino,
particularly diraeisiypaumtOormEomafidoVRsaNYIbe sredinesidslimeilaxmesaisiopHd imadtayhnth@in-
methoxy-(dimethylagaingslg EPiinemiidike damet hRperdadisn eXMAR IR a-RURBIdiRwYb hepgther special
embodiment.of (g amROURAS 0L ihe RLesenLIRVGINSD Egl (iose LOmAAHIE', LIgHAM! Ay n which
Har is N-(l-fg‘-a eﬁop ridon P such as, orgexarﬁplfe, Nmet yl- yri&ony ,e.g. 1- T
methy1-1H- B9 RAMi 41°-’dﬁ‘e‘rr81§=ﬁq?ﬁyﬁ%ﬁtﬁaaﬁ%%:v&ﬁﬂlbfd-m&% NI RPTRISS ridin-3-y1).

The compounds of the formula Xa, in which R1 and R2 have the meanings indicated above in em-

bodiment a, are either known or can be prepared in a manner known to the person skilled in the art, as
described, for example, in Ber. Dtsch. Chem. Ges. 1925, 58, 203.

Compounds of formula Ib according to embodiment b, in which R1, R2, R3, R31, R4, R51 and Har
have the meanings indicated above in embodiment b whereby R51 is other than hydrogen, can be
prepared as described and shown in reaction scheme 3 below.

In the first reaction step in reaction scheme 3, the nitro group of compounds of the formula VIliIb, in
which R1, R2, R3, R31 and R4 have the meanings indicated in embodiment b above, is reduced to
obtain corresponding compounds of the formula Vilb. Said reduction reaction is carried out in a man-
ner known to the person skilled in the art, for example as described in J. Org. Chem. 1962, 27, 4426
or as described in the following examples. More specifically, the reduction can be carried out, for ex-
ample, by contacting compounds of the formula VIlib with a hydrogen-producing mixture such as,
preferably, metallic zinc in a mildly acidic medium such as acetic acid in a lower alcohol such as



A further special embodiment of the compounds of thezgresent invention include those compounds of
formula I, in which Mar is N-(1-40-alkyl)-pyrimidonyl, such as, for example, N-methyl-pyrimidonyl, e.g.
1-methyl-1H fPéfH;EHHiJ H}'&ﬁ%}}j Iad %%rﬂ'igﬂ%}mﬂm?% ré%\}gl&i %éﬁﬁagfaﬁﬁyél-o@,'ﬁreaerably, at the boiling tem-
-methy1-2-oxg - J-PYITINI ki, MREE SResial SIRBOCIMERL of s campoynds.ofdugpresent
invention inchige fﬁose compounds of formata. > MOWTiEH' laris p rlcilny duBsti ecf’by 0 methoxy
radicals, suct H€ T5P 84RIPIR MemetiRhindaRARAR skilad it B arh IS GEME|SLY QY ERBBRAYAR of the
compounds tfagiiendndbe preiopen tbm metaeptalysb Jor esanmpisunadadyiniorigfarablyrRaneic higkelr isepyrimidiny|
substituted bypitaide Rudiba yretacabll 8, |austalashdipusng opieadple alimethoxiomiataned prefendbiniurther special
embodimentpiAhe anmB Ay A&t drsesent invention include those compounds of formula 1, in which
Har is pyrimidinyl monosubstituted by methoxy, such as, for example, 2-methoxypyrimidin-5-yl. A further
special embodiment of the compounds of the present invention include those compounds of formula 1, in
which Har is% 'a{‘z?ﬁr)'/?rgﬁg'stituted by two methoxy radicals, such as, for example, 3,6-
dimethoxy-pyridazin-4-yl. A further special embodiment of the compounds of the present invention include
those compounds of formula I, in which Har is pyridin-3-yl, pyri 'n-gf-yl, 6-(morpholin-4-yl)-pyridin-3-yl,
6-(piperidin-1-yl)-pyridin-3-yl, 6-(pyrazol-1-y1)-pyridin-3-yl, 6-(i ridalz“ol1-y1)-pyridin-’3>-yl,
6-methoxycarbonyl-pyrigin-3-yl, 3-methoxycarbon9a-pyridin-2-§'|i,I 2-fn’ethoxy-p Jidin-3-yl,
6-methoxy-pyridin-gsyl, 2-methylsulfanyl-pyrigin-34yl, 6-hydroxy-pyridin-3gyl, 6
pyrimidin-5-yl, 2-methpxy-pyrimidin-5-yl, 2-dime i

pyrazin-2-yl, 5- "'@,« -pyfazmat2-yt, 612- i @ ,6xdimedhoxy-pyridin-3-yl,
2,6-dimethoxy-pyeiein-48g, 4oauelimethqy inByl, GubrdimethxypyidintBhyl, 4,6-diethoxy-pyridin-3-yl,
S5-ethwry-6-methoxy-pyridin-3-yl, 1-methyl-1H-pyridin-2-one-5-yl, 2,6-dimethoxy-pyrimidin-4-yl,
2,4-dimethoxy-pyrimidin-5-yl, 4,6-dimethoxy-pyrimidin-5-yl, 4-methyl-2-methy'i'§hIfanyl-pyrimidin-5-yl,
5-chloro-2-methylsulfanyl-pyrimidin-4-yl, 4-chloro-2- dimethylamino-pyrimidin;f-yl,

2-dimethylamino-4-methoxy-pyrimidin-5-yl, 1-methy1-1H-pyrimidin-2- one-5-y|,
3,6-dimethoxy-pyridazin-4-yl, 4-chloro-2,6-dimethoxy-pyridin-3-yl, 3-chloro-2,
5-chloro-2,6- bisdimethylamino-pyrimidin-4-yl, or

-dimethoxy-pyridin-4-yl,

4 R4 o
R3._\_OH R3
4 32
R2 ~ "R31 R2 R31
HN HN
R1 ):o R1 >=o
Har (VD) Har (Vb)
R4
R3 ORS51
R31
HN (Hib)

Compounds of the formula Viib obtained can be reacted, for example, as described by way of exam-
ple in the following examples with compounds of the formula Ill, in which R6 and R7 have the mean-



2,4,6-trimethoxy-pyrimidin-5-yl. -67 - A yet further spegtal embodiment of the compounds of the present
invention include those compounds of formula I, in which Han is 6-(imidazol-1-y1)-pyridin-3-yl,

din-5- |- idin-5-yl
e Sl R I eyt =

5,6-dimetho cﬁn- - 85("3}upyr| in-3-yl, 5-ethoxy-6-methoxy-pyridin-3-yl,
1-methyl-1H-pyridin-2-one-5-yl, 2,6-dimethoxy-pyrimidin-4-yl, 2,4-dimethoxy-pyrimidin-5-yl,
4,6-dimethomwtivﬁbﬁm@mpzddnﬁmmmomimmmmwp%iﬁiﬁdRﬁS@ﬂ and Har have the mean-
1-methyl-1Himys bivighiabdve reebiyddidyénicineatimse/pp prighazit-for\dxatnpkl| fieh turtbsposgiagi@nembodiment of
the compoungdgak thepresaid WM%HQB&QQHQ&H%%GM&BQH@MJWW%&Hl?( WiNikdRokllp

6-(imidazol-1- hox P e
2 EL”;'th";‘fsilfgeXa R e S e

|met in- imethoxy-pyri |n
1-methyl-1HE)AAHK"S. Eﬁ?&ee%\‘"ﬁwﬂ e 632{ ﬁ%}\lﬁ’ﬁ Btﬁé I Cﬁi‘ﬂ%tﬁ?/fﬁ?ﬁﬁ%eﬂ % i o7 BYRmidin-5-yl,
1-methy1- 1H'-"B?ﬁ'f?ﬁﬂ'iﬁ“gesdﬁé-S‘JSMC'BP‘%W%{PH‘@HHGRWF)WH A-pthdgitdble compounds according to the
present invedinsthylrors opomyi)cdt dxtimiveridrestiiaridélce dficesbosdinpudidelydivisraal diethivl ardaitin R5 or,
particularly, BdosixdiQusshidnxeatpiaty Ogpapasniesl-acgoroiing, io-Hharsesrindrinreriiamofmpsitelude,
without be'ngrros(Héﬁm;Earﬁh?Nqommé%qmﬁ%ﬂﬁqntrnénaﬁasr&%rﬁmammoéamm compounds

e oned AR R UNeh CBURAUN IS BRLG Akl 11056 e MRCHMER ) e xamles
which are frommformufanl according to embodiment a, |nW qxdrogen

o those PO AEOCHRIY R0 S AR R e Taiiesy A?ﬁ?%&%‘&%ﬂ%n‘é ot

enantiomerstidgs well as the salts, the N-oxides and the salts of the N-oxides of these compounds and

enantiomers. Preferably, any or all of those compounds of formula | according to embodiment a, in which
R3, R31, R4{h aach&bsiccampurte@emediitiaars desaibat dyitaeyredvdimptongiirsladmpounds in the
following exa&nﬂmvﬁ amsu&ﬂwam QRGNS dhBERRA &%&&HB@HYM@%&IMN&Q&%I&@WUB laFe,
as well as the, salis,of (1536, COTRQ %ﬁd%g% SAFRIRTIGSnRilD, i ENSRIRNGAAAR Al mteresiing

aspect of the present invention. e com ormu al avmé chiral centers

mpoync

T Sl s RIS b B A P oSy vl coter
centers in p@Sifbeiergapic grippiganicRaEcilRs{fioh ﬂ‘i&ﬂ?ﬂ'&"é‘ﬂ%&ﬁ&’éﬁ)ﬁﬂlé %QQ’%Q%%H?&%WP}?Me form as
well as in any mixing ratio. Preference is given to compounds of formula | in which the hydrogen atoms in

positions 4a eérbdtHassetie ihenaispabitidiad etatberdauoneraaniewn hethidecisrespdaitig esmand their
mixtures in gy g %ﬂﬂ@&@ﬂ%@@gé&iﬁ&&ﬁsﬁ%@#&ﬁm FB&H&.P&%F%&%&GM& &RpIFg Farticulady
preferred in (his ¢ e”%%x XL ﬁew%o”%x%mgé ; tﬁgfmfa Wing ¥‘>’<a[§ %X@dr\ﬂté‘o@%}&ﬁ&é 12 fog.Rositions 4a

and 10b the con uration snow ormu or exam In coﬁ%P %o ormula 1* R3, R31 and
m%Shft i uminium

RS have the &g Iﬁedthoﬁ%i‘ftﬁﬂoe?ﬂ'%acé ﬁksé’a%fﬂ‘éd %ﬂs_’[ng(hf drafion"™"aCcording to the
rules of CahRYd¥iftfsERaurtia cixturs rempHisiBaReie Sifists aﬁﬂ@ﬁﬁﬁ'@ﬁ@%@%ﬁbﬂa'ﬁwﬁe‘?’ﬂréferred
compounds st fonimgen daswoVdih ¢hecisimbeaginob those arid iedudionmethodsy comutindsspidas fer-the
positions 2, Amlang ddiled dhvanRrgen ighicatinniastelRoverdavEnciireomianas obmne faiiiana,la***:

wherein the hydroxyl radical in position 1 and the amido radical in position 3 are located at the same
side of the plane defined by the cyclohexane ring.

It is moreover known to one of ordinary skill of the art, that the absolute configuration of a chiral car-
bon atom, preferably, to which a hydroxyl group and a hydrogen atom are bonded, can be inverted.
Thus the configuration of the carbon atom in position 1 of compounds of the formula IVb can be op-
tionally inverted. Said inversion of configuration of position 1 of compounds of the formula Ivb can be
achieved in a manner familiar to the person skilled in the art, for example by derivatization of position
1 with a suitable leaving group and subsequent replacement of said leaving group by a suitable nu-
cleophile in a nucleophilic substitution reaction according to SN2 mechanism. Alternatively, said in-



- 69 - OR410R410R41 R3R5R3R5R3R5 R31 --Ns oftg Har If, for example in compounds of the formula
la** R3, R31 and R5 have the meaning hydrogen, then the configuration - according the rules of Cahn,

Ingold and Pyglgg, oﬁ&ﬁgmﬁongﬁg&m& i8] om%QMfamg R’B%H%@Q&tﬁ?ﬁ‘am& rfgr example in
compounds of the foﬁ&n r%e%*** Ofe t e he r)g\ena cgim?%gguéhenuth conf|9 uration -
according thé rﬁl% Pﬁ’ tle! )c(iaEPe(T n 'the os Yon Ihe posifion 48 and{ Sinthe
position 10bMP ?Eﬁpé’f&ﬁ?%'@ ﬁ'?%ﬁ‘pfﬁﬂfﬁ'&g %ﬂ‘ﬂﬁ‘?fﬁ%%'W“ﬁ%ﬁ?l@ﬁ@ﬁ?ﬁ&(@%@%anmg
hydrogen, theyretseowniirfigactitiosrhemscbreiagiia nofasoonds ghite fageite BAY. Prehigh Ris B2antbasosition 2,
S in the positiar 4@ ardnhgsitdrgasi#ior: ibmbadneie nairiCRa Rptefer Rchcombogerdand ptistidormula |
according emipgslinantamRy@Ainasa-ydieRiaams, WitBieseeaotiRerrsiiRmg cdpsikhil ribe same

ConTguratoN ARl RS BRI el EHABIR REPHIRAHATSRINE TR oy B3 and RS
en th ecorrlﬁ?%uratlon accord mgf?{? £s o Cahp, Ingold an Prelog isR

have the meanin

in the posdeezC%?l%”{hS SRR Y9N ﬁaﬂheé‘epﬂgﬁ%%ofb%r eigrrrﬂu Ldes HELBIEYY the
formula Ib** ﬁ?nmm%%sm@mvﬂ%m@ hsis ! %Fﬁ?r@%ﬁﬂ?ﬁ@ﬁ‘éﬁbﬁ”‘@@&’ﬁrﬁm’g the rules of
Cahn, Ingoldiemc#etietoef thiskBtdgrtive, poétiaty ViR nretd dydddétromaeurtsdRmiarerpenificritynmiedd. If, for
example in assiopedhads, ldhesfedinaxden s SofGm Barbraaai & inloaveadipetiegoongdudsagenminen the
configuration ACRRHBORAGNIPRR LGRS olBIUL NP 68108 icfiFloh BARYRAn S e position da

and S in the posiion 105, f (ALSXALIRI 1 SATRAIBLROLHIE lBHRMAL " R3, R31 and RS have the
the

meaning hydrogen, then the conflguratlon according rules of Cahn, Ingold and Prelog - is R in the
position 3, S in the position 4a and S in the position 10b. More preferred compounds of the formula |
according toRaaHisaFaMfe are those which have, with respect to the positions 3, 4a and 10b, the same
configuration as shown in the formula [b*****: R4 R3, O R51

R4
R3 R3 L OH
5 1 "
A 2
R2 O R31 R31 R31
HN =
R1 R1 R1

(|Vb*) (IXb) Har  (IVb™)

Har

In the next reaction step of the synthesis route shown in reaction scheme 3 shown above, compounds
of the formula Vb are converted into corresponding compounds of the formula llb by introduction of

the group R51 whereby R51 is other than hydrogen. The introduction reaction is carried out in a man-
ner habitual per se (e.g. via alkylation or acylation reaction) or as described by way of example in the

following examples.

The cyclization reaction leading to compounds of the formula Ib, in which R1, R2, R3, R31, R4, R51
and Har have the meanings given above in embodiment b whereby R51 is other than hydrogen, can
be carried out, for example, as described by way of example in the following examples or analogously
or similarly thereto, or as mentioned above for compounds according to embodiment a.

Compounds of the formula Vlllb, in which R1, R2, R3, R31 and R4 have the meanings mentioned
above in embodiment b, are either known or can be obtained, for example as shown in reaction
scheme 5, by the reaction of compounds of the formula IXa, in which R1 and R2 have the abovemen-



'H R31 (1b*****) Har If, for example in compounds of.te formula Ib**** R3, R31 and R5 have the
meaning hydrogen, then the configuration - according the rules of Cahn, Ingold and Prelog - is S in the
position 3. Rndiaamition AR BRI BIGERRHAR 180, WHERIRaNERN Sl Srobignents a and b
according to_this invention, compounds of formula la***** are in particular to be emphasized. - 71 - The
enantiomer§@éﬁ%%?@ﬁ%?%?é‘&g]ﬁ'g%t§nner known per se (for example by preparation and separation of
appropriate diastereoisomeric compounds). Thus, e.g. an enantiomer separation can be carried out at the
stage of the Beartioyscbemgduinds having a free amino group such as starting compounds of formulae 1Va
or Vllb as defined below. OR41 R3R5 R31 NH2 (IVa) Separation of the enantiomers can be carried out,
for example, by means @hsalt formgipn of the rreemic componsds of the formulae 1Va or Vlib with

. . . . . N 2 .
optically active acids, prefercarboxyhc_aads, sibs¢quent resolution of the salts and release of the
desired compound fromghe Satt” Exgmples of opiicatly-active gagpoxylic acids which may be mentioned in
this connection are the enantiomeric forms of mandelictacid, tartaric acid, 0,0'-dibenzoyltartaric acid,

camphoric acid, quinic acid, glutamic acid, pyroglutami¢ ReiGHr(R8)e@iCtaR¥IH@b3ulfonic acid,
3-bromocamphorsulfonic acid, a-methoxyphenylacetic &cid, a-methoxy-a-trifluoromethylphenylacetic acid
and 2-phenylpropionic acid. Alternatively, enantiomeriogly pure starting compounds of the formulae IVa
or Vllb can be prepared via asymmetric syntheseR3-Lpagtiomerically pure starting compounds as well as
enantiomerically pure compounds of the f
chiral separating columns; by derivatization with ct duxiRdty reagents, subsequent diastereomer
separation and removal of the chiral auxilig
solvent. The compounds according to the invention can be prepared, for example, as shown in the
reaction schemes below and according to the following specified reaction steps, or, particularly, in a
manner as dewsceysleaddiiqndsimtisceasasiariadae b REIARRS Eanible fiedemsna kitisd inhsrasi afarY thereto
according toingrepRieteiddepr oge deldescilresyinth AgigrsGiateg Bee KISoWA LB 8 anshb ArakDiesimirl 802, art.
Compounds1ef £81roeda debenaddGh th sdfviidexBadlefR4, R5 and Har have the meanings mentioned above,
according to embodiment a or b (i.e. compounds of formulae la or Ib, respectively) can be obtained as

described as.follows, C unds of formula lg according to bodiment a, | ich R1, 3, R31,
et > ang PR S G e SEER S PR et o
hydrogen, cS7PPE FRRSERAPUCh g KeomLg RASRBUHIA DG 81 L Rn R PIRansiiy C-'37(‘2)'1"'i’ﬁ”ﬁl]%"first
reaction stes-8faheesgiedisid rmes SheSns-J8RBMR 8588rnpvintadved imedplisuiao\examPifthich R1, R2,
R3, R31, R41 and R5 have the meanings mentioned above in embodiment a whereby R41 is other than
hydrogen, anp@eenpsestit enhitereor KERANEING RwPeHEMHDLe bragfarmulrmdila higirgsoduction of the
group R41 whereby R41 is other than hydrogen. The introduction reaction is carried out in a manner

habitual per ae, o) 8 ANeHICRANC% SR RNGRIY IRASKPRY HARSITATRE B dhef fxamigle In the
following examples. Reaction scheme 1: i .

meanings given above in embodiment b whereby R51 is other than hydrogen (particularly compounds

of formula IIb, in which R1, R2 and R51 have the meanings given above in embodiment b whereby

R51 is other than hydrogen, and R3, R31 and R4 are all hydrogen) can also be obtained as shown in

reaction scheme 6 and as described by way of example in the following examples.

In the first reaction step of the route outlined in reaction scheme 6, the amino group of compounds of
the formula Vilb is protected with an art-known protective group PG1, such as e.g. the tert-
butoxycarbonyl group. The proteced compounds are subjected to hydroboration reaction to obtain over
two steps compounds of formula XIb. Said hydroboration reaction is carried out as described in the
following examples using an appropriate (hydro)borating agent, such as e.g. 9-BBN, isopinocampheyl-
borane or the like, or, particularly, borane-tetrahydrofuran (H;B-THF), advantageously at ambient tem-

perature.



(Via)(Va)(lva) X Har (lll) In the next reaction step of thg synthesis route shown in reaction scheme 1, the
nitro group of compounds of the formula Va, in which R1, R2, R3, R31, R41 and R5 have the meanings

mentioned abaye, iR, GIACHMALS ARG EhY B iR EREHIM BHAESRIKASHHRROLIRAIFRAIRUNO group of
the correspondln%gg)w (_}oeLi)nq@(s5 fsthﬂqupthmula IVa. Said redgptlogolsoc%grle%)}gt In @ manner known to the
person skilledTHPR2 it cToPexampia as Go<HHBEENR 3 ML AT 1D6S L7 AR58PSs described in the
following examples. In more detail, the reduction can be carried out, for example, by catalytic
hydrogenatidnthe pexiTepdiqnrsisp 9é tho R thnsiy mitk ehayranTedttiomeakdrea falsporayohisof fomidain on active

carbon, in a suitablersalirentastehasingedianohes dtinafohatarbioby tepiiecadn e e drocter gasupal or
elevated prepgrenddriinatlyn difAdabiit PR R-ARai b rasnitresameR kUt ivSRsHaric acid, can
be added to fhgsqlyent, E’rrf?sf %&%%%Xeé‘%%Vgp%&ﬁc%ﬁ&?&‘iﬂ%mw'&%QH% ¥sntvehg Qééﬂ{dagé?”'pmduc'”g

mixture, for example, metals such as zinc, Zinc-copper couple or iron with organic acids such as acetic
acid or mineral acids such as hydrochloric acid. More preferably, the reduction is car- -73 - ried out using
a zinc-coppef tseptaTntineTpruciabiaingd ¥ shig AvtcoberairnerginnCrasiiiatb e R¥hmtbebiylsddeouple is
accessible irieativayhkreoiis fuifted fremgesuliing athirearasiilt regibieomeriGire podnes yfriathddsknglan Va, in
which R1, R t(R3pdrcdh skivkl innpkRA, bavteat wohng 3nigsdgaisiadedpabaive titreimlediment a whereby R41
is other than hydrogen and which are sensitive against catalytic hydrogenation, can be prepared from the
correspondir}%car(')n s%Hng'é?f the formula Vs by selective reduction of the nitro group in a manner known
to the person killed"in the art, for example by hydrogen transfer reaction in the presence of a metal
catalyst, for example palladium or, preferably, Raney nickel, in a lower alcohol as solvent.using, for
example, ammonium forffate or]! ggiﬁfgiﬂla)‘!"}]h%i‘azine hydrate & hydrogen donor. Compounds of the
formula lla, in whiclfRL R, R3, % J&&iﬁ%&amd Har haver ARMgs indicated above in
embodimentgwheteh @ Is otherthan-hydsoge ccessiblé from the corresponding compounds of
the formula IVa actin Wﬁﬁ1corresponding compo of thie foftilila 111, in which X represents a
suitable leaviag Oretp, pféterad¥ chiorine atom. Ateratively ¥BIREburfi®lof the formula lla can also be
prepared from the corresponding compounds of the formula IVa and corresponding compounds of the
formula Ill, in which Xis hydroxyl, by reaction with amide bond linkirgeteagerts known to the person
skilled in the art. Exemplary amide bond linking reagents knp#hAtadfiratigerébhaski@et #the art which may
be mentioned are, for example, the carbodiimides (e.g. dicy¢lohexylcarbodiimide or, preferably,
1-ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride), azodicarboxylic acid derivatives (e.g.
diethyl azodicarboxylate), uronium salts [e.g. O-(benzotriazol-1-yif)-N,N,N1,N1-tetramethyluronium
tetrafluoroborate or 0-(benzotriazol-1y1)-N,N,H,Nttetramth§Ruponiwm2Rekafluorophosphate] and
N,N'-carbonyldiimidazole. In the scope of this invenie aide bond linking reagents are
uronium salts and, particularly, carbodiimides, preferab eth 1-3-'@3di ﬁ)hylaminopropyl)carbodiimide
hydrochloride. Compounds of the formula Il are eitirerKrye 5 e pnraeéared in a known manner.
Compounds of the formula la, in which R1, R2, R3, R31, R41, Réapnd Har have the meanings mentioned
in embodiment a whereby R41 is other than hydrogen, can be obtained by cyclocondensation of
corresponding compounds of the formula lla. Said cyclocondensation reaction is carried out in a manner
known per se to the person skilled in the art or as described by way of example in the following examples,
according todpiaehlgr dympiarnatsks f@ Braaisl eser tetsticdnichedintSaethel 2bmpeinad of #2ddpdindlae presence
of a suitableyGQRARRAIRSL AR BbnS W BraiRalP ARG 5. RRAUOSRRMAYGAR itk SBRIHgaBRIACIOTide,
phosphorus (B%\et%lrg& o‘lr.rphﬁéghorus oxychloride, in a suitable inert solvent, e.g. in a chlorinated

N w, . . -
hydrocarbon such as chloroform, or in a cyclic hydrocarbon such as toluene or xylene, or another inert

solvent suctfhs iSSP Lisdvease: theLorespondingResS commmantTsAn Ry SRR S Hritess of
condensing agentégtipgguced temperature, or at room temperature, or at elevated temperature or at the
boiling tempkratuRd bértRe19e hyelmgen abe dersmpdigesthersechpHunds essbenbtaneddyctthenficktins ation
reaction can be cagigshgut in the presence of one or more suitable Lewis Acids such as, for example,
suitable metal halogenides (e.g. chlorides) or sulphonates (e.g. triflates), including rare earth metal salts,
such as e.g. anhydrous aluminum trichloride, aluminum tribromide, zinc chloride, boron tritluoride
ethereate, titanium tetrachloride or, in particular, tin tetrachloride, and the like. Parallel to the cyclization in
the presence of a chlorine-containing condensing agent (such as e.g. phosphorus pentachloride), a
nucleophilic or electrophilic substitution of the Har moiety giving the corresponding chlorine substituted
Har moiety can take place, especially in the case of electron rich liar groups, such as e.g. the

P RPN PR I (- RN [ (N - [P N PR o Y N (LR 1 PR (- P R | PR o T o Y R 1 PR A (- TP R [ |

Dl e




The compounds of the formula Vila, in which R1, R2,.88- R31 and R5 have the meanings mentioned in

embodiment a, are either known or can be obtained by the reaction of compounds of the formula 1Xa, in

which Rl and;R2 lrave.tRe TReABASBMBNiIRASY @&%\e@wwtﬂe SHRRONIRIS IS YR ¢iLa, B Which R3,

R31 and R5 have jhie QQ&&}EQﬁ %%ggvrﬁﬁc% % 0( %}lrgent a. The cycloaddition reaction is carried
3 'to Diels-Alder, e.g. as described in J.

outin amanner kE%@@; Ee erson skilled in‘the ar accor

Amer. Chem?so o7g? Geniusthes e of demuip cg%.';ﬂeo‘?maaénagﬂ?rfﬂlﬁl?‘?ﬂhﬂ"r‘esmrlowm
examples. - 75 - é’ﬂ@&?ﬂ@@ﬂ‘i‘ﬂﬁ(@%@@@em%mCHSB) -C(R5)=CH-R31 (villa) Compounds of the
formulae Viaebr VESin avitighrdreuphn goriespeniingtvarbotyiicacid paarke trbtain¢d dasapodtbaimrcan be
converted infp marBieakpaw st BOeIBaPFIEIG ddaribampsliai e CostanpdRdineohils9aHaouUNds, e.g.

as described in J. 4G, é%aéi@ﬁ%d&%ﬁa’?ﬁ% UsAngdareherhiD iR feligiing examples. The

compoundsgi qagnrmulae Vlll%a d érre% e % nown orgd%%nnbéee%g? argd in a known manner. The
compounds Of the rmuyarfg(% th e pre %redngfor exan?ofé n 3manner RnOWA 1ot S'S% on skilled in
the art from corregﬁaﬁéﬂﬁﬂyﬁﬁfﬁﬁomeﬁ‘ﬁw%ﬁ%f‘a’%ﬁ“ﬁ@ inbecadats, "ﬁi?%ﬁ%{ﬁﬁble in J. Chem. Soc.
1951, 2524 or in J. Org. Chem. 1944, 9, 170 or as described in the following examples. The compounds
of the formulEhXaethoddnentiAdednddRi2a by e)thie ejetiningds.)aeicatedialtpvariireonbadiogeaiptoare either
known or camém@nefashiniethapereh KRmymipdar AReseRsivliesyindner 3kbrsddr ae aRbidgr example,
in Ber. Dtsch,Gherg. Ges. 1925, 58, 203. Compounds of formula Ib according to embodiment b, in which
R1, R2, R3, R31, R4, R51 and Har have the meanings indicated above in embodiment b whereby R51 is
other than hydrogen, can be prePared as described and shown in reaction scheme 3 below. In the first
reaction step FIPRAKcHTBEHREI S & S formiiia b G oEsRI R el sattheartenaly saitsief ifich R1, R2,
R3, R31 ancFrRepeiige ehiveiiemingsambreprgriaddnisubel frae sernpasige, is reduced to obtain corresponding
compounds of the formula VIlb. Said reduction reaction is carried out in a manner known to the person

skilled in theipstidigsre ¥RBHRpARARSADRTING) (ibeChifBHed Mptordlly AHBAHRIF RSolRss HorsIN the
following examplegiMey s.&eﬁﬁl H}{'pﬁ}&r&%%%ﬁé}%ﬂﬁtﬁﬁ{é g4 Q. Jﬁl&%éé\%l&h%n?&fc%mﬁ]c“”g
compounds gf tp) ojrger alun Illbevrvsltt)n g %/ ro en qdu r%nnkx#a{gsso% s, B refﬂa vyééneta&c zincin a
mildly acidic medium SUCH as acede aciain a Tower alco & thathanol or eatanc! at room
temperature'S} r&?@@b&?@ﬂ‘%ﬂ@?&ﬁfﬂ?ﬂ&?@%P&Bﬁs‘@{ frreunina Qe TR @Tﬂﬁ@%f the solvent mixture.

Alternatively, the reduction can be carried out by selective reduction of the nitro group in a manner known
to the persoft iskiiteebvartkreartiofthe resorpikiley inytok agdimt itthaiearcactibeinot heagtiesaneesainaametal

catalyst, for exanyUeiRahsHidm mprafRy alallyRanesesiskab iibe sHilsbib RN ISR R-lower
alcohol, usnrrgm{paywaams e&g&qnmim@% ?JaQ{Sﬁ%%'PMeQMQB%ﬁL‘EIQ%‘#Eﬁ‘é%@s%by.%%%ﬂ donor.

Reaction schglgp ﬁ \Y% ove re sen S a suitahle leav n referably a
chlorine atom, E;}r??lvdg t(a:i?(rjéjspo glr?g Tom u(S)?Jﬁdag ??h”% or%%l%rv%] 7 ecwet gcor}:]Bﬁé?mds of the

formula VIb SRTRFeH FOtReSveEropps in ﬁ@?ﬂfﬂ%‘?e}‘? VR heTREsHg S oV (A \Q"'Wégrﬁ“&ﬂﬂlment b, can
also be preda?e‘t?%ﬁeﬁérhﬁl@ ‘fresiactinereaen (Thigree Repodatiers Srganid Girmuatly Merisa d Gserp3ponding
compounds yfRhigokbenakil @ hikrive Wedidal Rublislyetsp2§0py reaction with amide bond linking reagents known
to the person skilled in the art. Exemplary amide bond linking reagents known to the person skilled in the

art which makdSeRtARa.RiRy 18RRI, e carhadimiinn i dlveaisivlarboglimide or

Beaiven B Y S R e e M S Sl HORSAL ARG

azodicar
0-(benzotriaZSN £ %?%FWW%&@FQW@%WP&%W@F&%%W%@W methods, such as, for ex-
0-(benzotria2®kle)cPJuNmMeiNpmetogsaphih A auiteblieisnphenk alitenidbphosphate] and N,N'-carbonyldiimidazole.
In the scope of this invention preferred amide bond linking reagents are uronium salts and, particularly,

carbodiimidesigsriermkd Je,e&ayaan@n@W@etbuﬁeamnm@%mm%mgs RyigIQrifGs pdhe next step
compounds %f %?hwemﬂ I'pe% o(&ugyll%%r? Ora{r? g 8,[] gbnﬁ]é:sofdmﬁ%w gtﬂerote{raﬁyf an rléll_]ao},/b by
ollo

EDOXIdatIOH eactlon W can arrle out as examples or In a manner

known to orfST 6t ﬁ%?y%ﬂ{ﬁﬁ’ m‘i‘ﬁoé’aéw%rﬁlﬁ%ﬁﬁ@etmegiﬁmﬂﬂf @&H?ﬁ‘?&’@bé’hﬂﬁ%ﬁqﬁ@fﬁbds or suitable
epoxidationWeighietipbatigalrehel.fech aareipraolysrgenerpyech Whick srotaipe iredesikd asidiprdrasegeiriic or

inorganic peroxides (e. g. dimethyldioxirane, hydrogene peroxide or persulfates).



Compounds of the formula Vb obtained can be reducegbby art-known methods to corresponding
compounds of the formula IVb. More specifically, said reduction reaction can be performed employing, for

example, as gaseric A IaY @@é@@mgn'm% f?Hggggeamm&ﬁbmm hemw{ Fefpductant.

Alternatively, said re uction react can e also carried out JSi minium hydride
ora reductlvﬁ?r{%l ure 36'%"53'%’?% nr(;'B ea?ng' &g c'ﬁyggﬁgf)a?i ()")'(efatea%?%é)ﬁad’ u#éaglga a suitable
hydrogen doffSVefAtHA S PR FERIY RAS G §8’UW§HPJE%6?PYﬁE?HJH%SE'EﬁTH¥cﬂHWH€aB?'tHé%?ﬁmIa Vb can
be convertediifnaiely FeiomarmelRharmenoksicdtiveigciemdableragiis eat beotame tedrintd ahafmavdieiein the
hydroxyl radies ikcpeeaberrzdtand the amido radical in position 3 are located at the same side of the plane
defined by the cyclohexane ring. It is moreover known to one of ordinary skill of the art, that the absolute

configuratioryef a.ghikal GUbAN AP MAIELSIARD SR iGN ALYHE AR A Ald lagenaiam are

bonded, can be inverte e configuration of the carbon atom |n osition 1 of com ounds of the
formula IVb BRERRHSRBHLAS iffcrid 858 TReRMRITH5: 2RIz aRMe g’f’ SRS T E%ﬁ%%’ﬂﬁ?ds of the
formula IVb &8/ b’ét&’cﬂ’ﬂE%d“lﬁ‘ﬁ%%fm’?é?rfé(ﬁh|H&Pt@’ﬂ?@'@%&‘ﬁ%@ﬂl@dﬂmmﬁé"a‘?ﬁ%@@(@Pﬁ}ﬁl@‘%‘y
derivatizatioetodnobsitrmpraparich er kefitadsicelgaaneigngfoup and subsequent replacement of said leaving
group by a suitable nucleophile in a nucleophilic substitution reaction according to SN2 mechanism.

Alternatively sggddiiNhe chRverdRa AR AbRENMHAHEAHAR RINRARIBO Bt SQERMYAdSy - Bimifgimyla Vb can be

also obtained eftﬁ £Xat chare mq%%c)grbseqotmev%%ys 8{ s%pg'uﬂlgl in IIthe following examples according to
subsequently specmed two step procedure shown in reaction scheme 4 below. In more detail, in the first

step of said procedure shown in reaction scheme 4, exemplary compounds of the formula IVb*, in which
R1, R2 and Hiag mw&*@%@éhm%mma@é@&a%@fiwmmm andentrdarsel kePRYare hydrogen
and position thekiggaies Rvbioh Apustadvararalr deswrived nudbiripeodadaiption refdi drvéntionc beve syfind dithgr
compounds pddfipdeyntbaid XteS aitconistationdsHikRMIGR CAIrNAese dthenpiRsbRNGHIRGRS: Colrtsm@ry per se
using, for exgigyig. chimEamibnasmospheric oxygen, manganese dioxide or, preferably, chromium oxides as
an oxidant. Then in the second step, compounds of the formula IXb obtained are converted by art-known
reduction reaction of the keto group, preferably with metal hydride compounds or, more specifically, metal
borohydrided e HeRTR5p A BTSSR SHOR 4 UEeEB PRSI P LR BPA ST R muia o,
in which posﬂ%ﬁ'ﬁeﬁéﬁﬁﬁf\wrﬁu%ﬁ*@ma‘fﬁﬁ%@%Wé%@&ﬂﬁﬁb‘&Wﬁﬂ'?%ﬁ‘ﬂ'\%’&V[ﬁﬁﬁdfmfﬁ?posmon 1is
now invertedireg ardingie® waiiowmsovatidnsohohwlfgisalides land adaetatinisricstbhdrseriteRnRaiRa  In the next
reaction ste#{ tbensythariHaeeIte SHIWRN RiQACHR AL PrRtiCURIAP VYN D BN saRepkdderef the formula

Vb are conVeedu e S3PRACIAHREISRAEKS.R) e aUR HhehioR HARME ISR AhRATAUP R51
whereby RS L i Ol at e i ISAIZEHFHAIEAGH L caicrl I  manner habitual per se

(e.g. via alk ﬁatlon or acylation reaction) or as deacri y way or example in the following examples.
The cyclization reaction leading to compounds of the formula Ib, in which R1, R2, R3, R31, R4, R61 and
Her have the Méllaiins QRrarlessevs i i@ﬁf[?éﬂ?h?é’l‘ﬂ%‘\ﬂfh@@ﬁﬁ/“ﬁ%‘i§Q§WF$H'aH'1%%é'é?ﬂeéan be
carried out, famprandp lf tzesfetestr b etiosy meparefiendammb kxpicthedéstideth gamternpsiesedrimamlogously or
similarly theegkpogduasrsieniongtabeveafpaoaipoiacdseascrr tio geionzKiRd imeetar. Usingngaeunds of the
formula ViliReinapyipiehescteRRigfed: R31 and R4 have the meanings mentioned above in embodiment b,
are either known or can be obtalned for example as shown in reaction scheme 5, by the reaction of
compounds of the formula 1Xa, in which R1 and R2 have the abovemen- - 79 - toned meanings, with
compounds APREALPRITRLIRHIGATERTES RerfionRe 38 ANRLRAARLTHRIR iR JUIRMINS SEETRBR AR in
embodiments!! rEciaelisalts dfrexsesand saltst Rt the M xidensn aafered subject af fepissenhinyentigfiner known to
the person skilled in the art according to Diels-Alder, e.g. as described in J. Amer. Chem. Soc. 1957, 79,

6559 or in Jif3ng <fedh@iis 15 Zstdntis IS hidliag siRacki R o H) i henuiiaiexatplesnterutiiasaas of the

formula Vil Yol el BERH) 110 B &35%9mr%mpm@amaaw%#ﬁae%ara%@ﬂnverted such
as known tol\ﬁ% dperson sKi ed he alit info the ¢ r}gor%gondln% (%Ior escribed in J.

Amer. Che BT U'B o1 as Iart':? (fan in the'?%l owmg 3‘?1%‘%5 eco 5%%%5 of the
formula Xb é“?é’eeﬁlfﬁlélnﬁﬁa’\ﬂﬂ? SHLAPPREP P eI g HilRdASHNA-manner.



In an alternative, compounds of the formula Ilb, in whigg R1, R2, R3, R31, R4, R51 and Har have the
meanings given above in embodiment b whereby R51 is other than hydrogen (particularly compounds of

formula Ilb, ip w&w@%ﬁm@gﬂ Wy mzan B ahen aeqxsmveaggarmm@tmgreby R51is

other than h are a % rogen c an ff\so redo tppree aspjhow nJn reaction
scheme 6 ar‘?Beﬁ %‘é’é}éﬁb’é&"ﬂﬁiﬁﬁ&ﬁﬁf g’?é’ﬁﬂﬁlé’?ﬂt‘f °f8lf8w|na Exampres: e Trteatiot Step of the
route outlinedRSré2RBdALEHetads feha ra%m%%re%%ﬁ’fﬁb‘iﬂ‘?ﬂ’é‘%‘?&ﬁ@%ﬂ?@%ﬁ@?ﬂ?ﬁ@eeted with
an art-knowrthp reigigtivaigy (Ab4RES 10bR) ehctbexntpetieaamivmetdryivg the ngifigrsalisn T284a@16b8H compounds
are subjected to hydroboration reaction to obtain over two steps compounds of formula Xlb. Said
hydroboration reaction is carried out as described in the following examples using an appropriate
(hydro)borating agent, such as e.g. 9-BBN, isopinocampheylborane or the like, or, particularly,
borane-tetrahydrofuran (I-13B-THF), advantageously at ambient temperature. - 80 - The compounds
obtained are then converted into compounds of the formula XlIb by introduction of the group R51 whereby
R51 is other than hydrogen in a manner analogously as described above. In the next reaction step of the
synthesis route shown in reaction scheme 6, compounds of formula Xlb are converted into corresponding
compounds of the formula llb by deprotection of the protective group P01 and amidification with
compounds of the formula Ill. Said reactions are carried out in a manner habitual per se or as described
in the specification of this invention or in the following examples. If necessary, the product obtained via
said hydroboration reaction or, suitably, the R51-substituted derivative thereof is purified from resulting
stereo- and/or regioisomeric side products by methods known to the person skilled in the art, such as e.g.
by chromatographic separation techniques. Reaction scheme 6: 1.) Deprotection of PG1 2.)
Amidification with HarC(0)X R4 R30RM  Optionally, compounds of the formula | can be also converted
into further compounds of the formula | by methods known to one of ordinary skill in the art. More
specifically, for example, from compounds of the formula | in which a) R41 or R51 is hydrogen, the
corresponding ester compounds can be obtained by esterification reactions; b) R41 or R51 is hydrogen,
the corresponding ether compounds can be obtained by etherification reactions;



-81-c) R41 or R51 is an acyl group, such as e.g. acegyl, the corresponding hydroxyl compounds can be
obtained by deesterification (e.g. saponification) reactions; d) R6 and/ or R7 is chlorine, further
compounds of formula | can be obtained via nucleophilic substitution reactions with N, S or 0
nucleophiles: e) R6 is an ester group, the corresponding carboxylic acid can be obtained via
saponificatioﬁ’—‘%-r%&% a cyano group, the corresponding ester compounds can be obtained via alcoholysis
and then hydrolysis, e.g. in acid medium, of the resulting intermediate imino esters. g) R6 is a cyano
group, the cdtiresgongiomndsid compounds can be obtained via alcoholysis and then hydrolysis, e.g. in
base medium, of the resulting intermediate imino esters. The methods mentioned under a), b), c), d), e.),
f.) and g.) arg expggli ' yb ar sly to.the neth ng\ & par llled in the art or
as describedqb W%ﬂ%?&g(sa?ﬁﬂﬁgﬁ tﬁe% ?g% o%v?#éy g&%ﬂ%lQﬁgéﬁglg%ﬁoégﬁﬁ%%%ﬁmmmula | can be
converted infbe’)f/ﬁ'é‘f ERuenIBEHIAR, salts of the compounds of the formula | can be converted into the
free compoufsMerPERRSHFRTIAIERSARRD PRRSH RS Iimathn-ewidits-yoSvatheay Sapribeatly, into their
N-oxides, forl avaldOlvibaxtitgdachbéiaptinatien pesexifizampredif)aiizsbivediiit thiefalidhtdromethane
m-chloropereiyloenzpiaattdfondicbiRieeibarcr thnnnsshakilag t Lr.dsh kidaatliaanthe basis of
hisiher expertkggiidaR Wlbdhseracien seariinnfy biad e-RRealeall RPGRSSaBRPLAAKYIg out the

N-oxidation. l}lis moreoyer known to tpe erson skilled in the art that if there are a number of reactive
tIFC?m oun a coloprless foarh. . .

centers on a starting or intermediate compound it may be necessary to block one or more reactive

centers tem;ﬁfraﬁ?w %ﬁvzﬁfo?@ﬁti(‘?%'cgrﬂfp‘sgin order to allow a reaction to proceed specifically at the desired

reaction cenié?: cdektiidMiblcription for the use of a large number of proven protective groups is found,

for example, in "Protective Groups in Organic Synthesis" by T. Greene and P. Wuts (John Wiley & Sons,
Inc. 1999, 3redethg PoriNthEABIRSPIAG CuBEMPblHRE AL AdARSH S gaiUs: bR aXsIéuy RIS N Group” by
P. KocienskigGhinmaMefiaa) RrRliRRRL RInParddih SHRARARRASWAGE M Bkt tRM¥ARLGR gre isolated
and purified I3 ManPSr kWD R s teL S AMBIC DY ARlAG 1 ihe Soeunqet jeduced pressure
and recrystaﬂlzmg} the residue b _talne)éa?ﬂ m a Sul Aole Solvent or SLﬂﬁec |Hg {Ho one of the customary
purification ntEHo RO AL RAsexBll densTbed SRR AR Y RINRINGH 2Pifian ie bamsdtterial. Salts
are obtained@diP &¥ABASg the free compound in a suitable solvent (e.g. a ketone, such as acetone,
methyl ethyl ketone or methyl isobutyl ketone, an ether, such as diethyl ether, tetrahydrofuran or dioxane,
alchlhorlinatedz.hyd(ms,rm,mmﬂ@meﬁhyigmﬁtﬁb@twmﬁmgpﬁmﬁgma%aygﬂtaf,\s}mhﬂweig hrt1 alri]pf;]atic
alcohol, suc nal or. i )anel) which contains the desired acid or base, or to -82 - which the
desired acidm%@gﬁﬁ%%@%%@gagﬁe salts are obtained by filtering, reprecipitating, precipitating with a
nonsolvent fgortﬁ?%'&%r{“gglf%'?‘b?/sgﬁporating the solvent. Salts obtained can be converted into the
free compouMBSNARERERA turn be converted into salts, by alkalization or by acidification. In this
manner, pharmacologically unacceptable salts can be converted into pharmacologically acceptable salts.
The solvates.or p@riskRS/10p6S) IS EMoysGREHIRVITR-pRGaIrt 3y -thidbi-aypniaueaidle prepared in a
manner Knowg Aglass-phcaliii@inEsence of the appropriate solvent. Hydrates may be obtained from
water or frorEFm ter@j\? 8fswﬁw_r wlith E:% %organic solvents (for example alcohols, e.g. methanol, ethanol
or isopropanol; 6f*kEtonés, e, d. (?c%’toné?’. Suitably, the conversions mentioned in this invention can be
carried out dﬂ%ﬁl%d@ﬁf?owwlarly to methods which are familiar per se to the person skilled in the art.
The person skilled in the art knows on the basis of his/her knowledge and on the basis of those synthesis
routes, which are(sReMsRs0RS)GIBRbNyiBisoiaRlleST8RteR Gt Spventshdanyrdind other possible
synthesis ropigadhramRYInds of the formula I. All these other possible synthesis routes are also part of
this inventiop_Havi scribed the jnvention in detail, the scope of the present invention is not limited
EFF&\{F%% (*Jh%\zi&ae?i's%‘c{:%%r embodiments. As will be apparent to persons skilled in the art,

only to those dest
modificationy,séﬁ'ﬁtbﬁ‘}ég, Wtidtions, derivations, homologisations and adaptations to the described
invention can be made on the base of art-known knowledge and/or, particularly, on the base of the
disclosure (&.9. theRSRIRS@0HRS)i8H-DirieliesnNb-gistdasaien 2f dasignesdexunyarsion without departing
from the spirit and scope of this invention as defined by the scope of the appended claims. The following
examples serve to illustrate the invention further without restricting it. Likewise, further compounds of the
formula I, whose preparation is not explicitly described, can be prepared in an analogous or similar
manner or in a manner familiar per se to the person skilled in the art using customary process techniques.
Any or all of the compounds which are mentioned as final compounds in the following examples as well
as their salts, N-oxides and salts of the N-oxides are a preferred subject of the present invention. In the
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- 83 - According to common practice in stereochemistrgg the symbols RS and SR are used to denote the
specific configuration of each of the chiral centers of a racemate. In more detail, for example, the term
"(2RS,4aRS,|;|Qp§,§p,';i§;§_Qq§ for a racemate (racemic mixture) comprising the one enantiomer having the
configuratiorbg%ﬁr_?l‘?’\r%o_ an ct.fh%é)mer enantiomer having the configuration (23,4aS,10133). -84-
Examples Final &n%éuah S 1T

(2RS,4aRS, b ey 82 69Hinethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol 423 mg of acetic acid

(2RS,4aRS, B0bR @RE42RS; tharesho gyttt 6/dyridinihony,BameimnHexaBydida, 10b-hexahydro-phenan
thridin-2-ylesigs{Entandie-b8) dissolved in 1 ml of dichloromethane and 9 ml of methanol are added to

152 mg of cesium garban an(i il lution stirred for 19 h. The reaction mixture is adsorbed to silica
gel and puri%d %&%“g@%ﬁ%’m"g %g%%‘%f to give 229 mg of the title compound as a colourless foam. EF:

C23H28N20§1:SMW7' ﬁ%ﬁ?@..(MLHLa.@ MS: fnd.: 413.3 (MW) Starting from the appropriate ester compounds,
which are mentioned or described explicitly below (compounds 18 to 34), or which can be prepared in a
manner Knowen to (RS @eRsy1obRS)e]o+Dinetiasikp b6 Magh ooy -piyridailg-j0) e nxaamoes described
herein, the follouiparGRRUAAHITRIR-B01 7, and also further relevant, non-explicitly described similar
compounds gge obtained according e procedure as in Example 1. 2.
(2RS,4aRS,%%§§_)€-§q ﬂﬁ%@(ﬁl?ggl;%é% o’%—G-(3-methyl-3H-imidazol-4-y1)-1,2,3,4,4a,10b-
hexahydro-pMéhfﬁﬂfh‘ﬁéiﬁSE‘-'gl)EF: C201-125N303; MW: calc.: 355.44 MS: fnd.: 356.3 (MW) 3.
(2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(2-pyridin-3-yl-thiazol-4-y1)-1,2,3,4,4a,10b-
hexahydro-phena(2ik8idaRS, 10bE6)-2eh=013 ]2, 303SdibAdV-56a-(1 AXBfborlBiethoxyiSeatiidiw) 4.
(2RS,4aRS, 30 Adbtherampiis praaaktmydint2pethoxy-1,2,3,4,4a,10b-hexahydro-

EF: CH1gF2N3O4; MW: calc.: 415.4

MS: fnd.: 416.2 (MH")

9. (2RS,4aRS,10bRS)-6-Benzo[1,2,5]oxadiazol-5-yl-9-(2,2-difluoro-ethoxy)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

EF: CxHzFaN3O4; MW: calc.: 429.43

MS: fnd.: 430.3 (MH")

10. (2RS,4aRS,10bRS)-6-Benzo[1,2,5]oxadiazol-5-yl-8-(1,1-difluoro-methoxy)-9-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

EF: C21H19F2N304; MW: calc.: 415.4

MS: fnd.: 416.3 (MH™)

11.  (2RS,4aRS,10bRS)-6-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

EF: Cp4HxNOs; MW: calc.: 409.49

MS: fnd.: 410.3 (MH")

12. (2RS,4aRS,10bRS)-6-Benzo[1,3]dioxol-5-yl-9-ethoxy-8-methoxy-1,2,3.4,4a,10b-hexahydro-
phenanthridin-2-ol

EF: Cx3HysNO5; MW: calc.: 395.46

MS: fnd.: 396.2 (MH")



phenanthridin-2-ol EF: C191-122N204; MW: calc.: 34%¢.MS: fnd.: 343.2 (MW)
5.(2RS,4aRS,10bRS)-8,9-Dimethoxy-6-pyridin-4-y1-1,2,3,4,4a,10b-hexahydro- - 85 - phenanthridin-2-ol
EF: C20F122N203; MW: calc.: 338.41 MS: fnd.: 339.4 (MW) 6.

(2RS,4aRsS, bR’\%g, -Dim tE ’aé ridin-3-y1-1.2,3,4,4a,10b-hex rophenanthridin-2-ol EF:
C201-122N23; gg\%‘f@e& SR %%fangéﬁfﬁﬁwme ELAEES Pl

(2RS,4aRS, pheregihgdinrgnlethoxy-6-(6-morpholin-4-yl-pyridin-3-y1)-1,2,3,4,4a,10bhexahydro-phenanthri
din-2-ol EF: ERALPRINZDS; MW calalc108123.52 MS: fnd.: 424.4 (MW) 8.

(2R8,4aRS, M3 )-poBeaafi, 2,5]oxadiazol-5-y1-9-(1,1-difluoro-methoxy)-8-methoxy1,2,3,4,4a,10b-hex
ahydro-phenanthridin-2-ol EF: 021 HI9F2N304, MW: calc.: 415.4 MS: fnd.: 416.2 (MW) 9.

(2RS,4aRS,10bRR)-6- z digzol-5-y1-9-(2,2-dlIfl -eth -8-methoxyl,2,3,4,4a,10b-hexah
ydro-phenan]{ r.duwﬁﬁ%%@gﬁﬁﬁm'@ﬁ“%@ ﬁ/réa?g%q’e r‘gyg; 6\7IW) 10.

(2RS,4aRS, Phpneathgdinsgh)1

,2,5]oxadiazBF5yHBND 1 Mittumito: B88tHOXY)-9-methoxy1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol EF:

C211-119F2WS0dd.\d¥9.4qa) 415.4

15. (2RS,4aRS,10bRS)-6-(2,2-Difluoro-benzo[1,3]dioxol-5-yl)-8,9-dimethoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

EF: CoH»FoNOs; MW: calc.: 417.41

MS: fnd.: 418.4 (MH")

16. (2RS,4aRS,10bRS)-6-Benzo[1,2,5]oxadiazol-5-yl-9-ethoxy-8-methoxy-1,2,3.4,4a,10b-
hexahydro-phenanthridin-2-ol

EF: CoHx3N304; MW: calc.: 393.45

MS: fnd.: 394.3 (MH™)

17. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(1-methyl-1H-imidazol-2-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol .

18. Acetic acid (2RS,4aRS,10bRS)-6-(2,6-dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

1.67 g of phosphorus pentachloride are suspended in 5 ml of dichloromethane. 1.227 g of crude acetic
acid (1RS,3RS,4RS)-4-{[1-(2,6-dimethoxy-pyridin-3-yl)methanoyljamino}-3-(3-ethoxy-4-
methoxyphenyl)cyclohexyl ester (compound A1) dissolved in 15 ml of dichloromethane are added and
the reaction mixture stirred at room temperature over night. The reaction mixture is cooled with an ice
bath and 20 ml of triethylamine are added, than cautiously 10 ml of water with vigorous strirring. The
organic layer is separated, concentrated and the crude product purified by flash chromatography to
give 715 mg of the title compound.

EF: CosHzoN,Og; MW: calc.: 454.53

MS: fnd.: 455.2 (MH")

Starting from the appropriate starting compounds, which are mentioned or described explicitly below
(compounds A2 to A17), or which can be prepared in a manner known to the person skilled in the art



MS: fnd.: 416.3 (MW) 11. -87-
(2RS,4aRS,10bRS)-642,3-Dihydro-benzo[1,4]dioxin-6-y1)-9-ethoxy-8-nnethory1,2,3,4,4a,10b-hexahydro-

phenanthridigr' gﬁgllo 6567 Mﬁﬁaﬂ%\%h&@!&mégg dég M§d E@%‘In%‘lg ﬁll&% )coJ'ngounds 19 to 34, and .
(2R8,4aRS,10bRS)-6-Benzq[1,31diox01-5- 1,-9-etﬁox -8-meth xa}/-l 4 4a 10(];)-hexa ygro‘fhenanthrldl
o0 EF: GO RROLRAN: Bl B Eng Aoy teéﬁg‘?'“fﬂ.a?w Ing to the proce-
(2RS,4aRS, fH5Rs N EXBEREtRi fAsresson.- dhectyriizaliv ratirngan be sariadovbhieaassida8fhenanth ri d
in -2-ol EF: G23uiANRoa8f Mlkwisakit HO8EE W Stintiloriten.2 (MW) 14.
(2RS,4aRS,10bRS)-8,9-Dimethoxy-6-qu n olin -6-y1-1,2,3,4,4a,10b-hexahydrophenanth rid in -2-0 1 EF:

C24H24N20%; MWY; 6l cid ke HAS 150 BN PR B AReR Bk URRRLA43,3-D

uoro-benzo(1,3]d i oxol -5-y1)-8 9-d Imethoxy-1,2,3,4,4a,10bhexahydro-phenanth rid in -2-ol EF:
C22H21F2N é}‘dﬁr\‘%?%gl%%{‘ﬁ ’?‘.’ﬂ‘l“kﬂ%‘:“‘ﬁ'ﬁﬁ’f‘:x & RRY) 16.

(2RS,4aRS, FibRd e VB cds 3% thazol-5-y1-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenant
hridin-2-ol EMSCR@HEE8RIPY MW : calc.: 393.45 MS: fnd.: 394.3 (MW) 17.
(2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(1-methyl-1H-Imidazol-2-y1)-1,2,3,4,4a,10bhexahydro-phena
nthridin-2-0l g, Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-(2-pyridin-3-yl-thiazol-4-yl)-

1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: CosH7N304S; MW: calc.: 477.59

MS: fnd.: 478.2 (MH")

21. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-6-isoxazol-5-yl-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

EF: Cy1H4N,O5; MW: calc.: 384.44

MS: fnd.: 385.2 (MH+)

22. Acetic acid (2RS,4aRS,10bRS)-8,9-dimethoxy-6-pyridin-4-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-yl ester

EF: CxoHo4N2O4; MW: calc.: 380.45

MS: fnd.: 381.3 (MH")

23. Acetic acid (2RS,4aRS,10bRS)-8,9-dimethoxy-6-pyridin-3-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-yl ester

EF: CxoHsNoO4; MW: calc.: 380.45

MS: fnd.: 381.3 (MH")

24, Acetic acid (2RS,4aRS,10bRS)-8,9-dimethoxy-6-(6-morpholin-4-yl-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: CxHaiN;O05; MW: calc.: 465.44

MS: fnd.: 466.4 (MH")

25. Acetic acid (2RS,4aRS,10bRS)-6-benzo[1,2,5]oxadiazol-5-yl-9-(1,1-difluoro-methoxy)-8-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin2-yl ester
EF: Cy3HyFoN3Os; MW: calc.: 457.44



18. Acetic acid -88 -
(2RS,4aRS,10bRS)-6-(2,6-dimethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy1,2,3,4,4a,10b-hexahydro-phenan
thridin-2-y1 emgefngj 548 sphorus pentachloride are suspended in 5 ml of dichloromethane. 1 227 g
of crude acetic acid (1RS,3RS,4RS)-441-(2,6-dimethoxy-pyridin-3-yl)methanoynamino)-3-(3-ethoxy-4-
methoxyphenyl)cyclohexyl ester (compound Al) dissolved in 15 ml of dichloromethane are added and the
reaction mixttfte sAfrils atitdERPHEIRDLRPI-BhenzaldRiSIpnadieration-Pridf Aifiucrmeteerwlith an ice bath
and 20 ml oftreghbyyati2a4. daci Glsitlexhhjnixa-phetitotiaidih @-yilestevater with vigorous shirring. The organic

layer is sepagptes],IConeeoL 8ied ard ir¢ ggude product purified by flash chromatography to give 715 mg
of the title coyppR@INg,7 EE(MHBONZ% MW: calc.: 454.53 MS: fnd.: 4552 (MW) - 87 - or analogously or

similarly to the examples described herein, the following compounds 19 to 34, and also further relevant,
non-explicitly described similar compounds are obtained according to the procedure as in Example 18. If
necessary, tié cy&etifapiddZREJARSIOBRY Ahenrollid flimadiredchiksdl 4 diftuepaengtheantof a Lewis
acid such e.gnédthaetrae)sleqdddohlRexdbydio-phithanthridin-2-yl ester

(2RS,4aRS, 1:_&b82§).;g-;eztn5)6¥ A elioxys848-methyl-3H-Imidazol-4-y1)-
1,2,3,4,44a, 1 I@_h‘u;nanthridin-z-yl ester EF: C22H27N1304; MW: calc.: 397.48 MS: fnd.:
[

398.2 (MW) 20 Acetlc acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-(2-pyridin-3-yl-thiazol-4-y1)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-y1 ester EF: C26H271\1304S; MW: calc.: 477.59 MS: fnd.:
478.2 (MW) 284  pAcetie agig)(2RS,4aRS,10bRS)-6-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-9-ethoxy-8-methoxy-

(2RS,4aRS, 1Ch5¥AaG 0t hexyhdsopbaairthydib2etstxy-1,2,3,4,4a,10bhexahydro-phenanthridin-2-y 1

ester EF: C2ga-¢2ANR2No MMN: 6a1C- 4884244 MS: fnd.: 385.2 (MW) 22. Acetic acid
(2RS,4aRS, }RhR3)-2:9: Jm@ hoxy-6-pyrldin-4-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-y1 ester EF:

C22H24N204; MW: calc.: 380.45 MS: fnd.: 381.3 (MI-11) 23. Acetic acid
(2RS,4aRS,10bRS)-8,9-dimethoxy-6-pyrldin-3-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-y1 ester EF:

C22H2 4N20a9 MW%&’O“@E@%% Mfgpm{ dloxol-5-yl-9-ethoxy-8-methoxy-1 2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

EF: Co5HxyNOg; MW: calc.: 437.5
MS: fnd.: 438.2 (MH™)

30. Acetic acid (2RS,4aRS,10bRS)-6-benzothiazol-6-yl-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

EF: Cy5H25N204S; MW: calc.: 450.56

MS: fnd.: 451.2 (MH")

31. Acetic acid (2RS,4aRS,10bRS)-8,9-dimethoxy-6-quinolin-6-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-yl ester

EF: CasHosN2O4; MW: calc.: 430.51

MS: fnd.: 431.3 (MH™)

32. Acetic acid (2RS,4aRS,10bRS)-6-(2,2-difluoro-benzo[1,3]dioxol-5-yl)-8,9-dimethoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: CyHasFoNOg; MW: calc.: 459.48

MS: fnd.: 460.3 (MH")



24. Acetic acid (2RS,4aRS,10bRS)-8,9-dimethoxy-6-(@gnorpholin-4-yl-pyridin-3-y1)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-y1 ester EF: C26H31N305; MW: calc.: 465.44 MS: fnd.: 466.4
(MN) 25. Acetic acid (2RS,4aRS,10bRS)-6-benzo[1,2,51oxadiazol-5-y1-9-(1,1-difluoro-methoxy)-8-

methoxy-1,2.3,4,4 10b he thridin2- 1ester F: C231-121 F2N305; MW: calc.: 457.44 -
88 - M Sy fnd ’3345 dz%gég %%qagé%}-&éenzo[ 2 5]oxad'i:§zol-5- :?- - t%oxy -8-methoxy-
(2115,4aRs,L@@r%é)%@Bﬁ%ﬂ[mﬁ’m@mﬂtﬁﬂemszyiestfz,2-d|ﬂuoro-ethoxy)-8-

methoxy-1,2 B 4CA#|A0iBhdrsisatiro4368aanthridin-2-y1 ester EF: C24H23F2N305; MW: calc.: 471.46 MS:

Md.: 472.2 (WY Ind-7a3bHaCId
(2RS,4aRS,10bRS)-6-benzol[1,2 5]oxadiazol-5-y1 -8-(1,1-difluoro-methoxy)-9-

Oy 2 e A G 2 Y 3SR SRR AR R Mg - 2D 45744

(2RS,4aRS, ﬂ%ﬁsﬂawwh%‘mﬂbem@ﬂﬂdﬂ%ﬂﬁsaeyl)-9-ethcow-8-methoxy,2,3,4,4a,10b-hexahyd
ro-phen anthBfdGat2, Mi@stewEdaldd20H29F2N06; MW: calc.: 451.52 MS: fnd.: 452.3 (MW) 29. Acetic acid
(2R8,4aRS, 1085 Fna)-8ebenkeid , 31dioxol-5-y1-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthridin
-2-y1 ester EF: C25H27N06; MW: calc.: 437.5 MS: fnd.: 438.2 (MW) 30. Acetic acid

(2RS, 4aRSég fg %enz th| ol-%- }1‘3 OXY-8- meth a, 10bhexahydro-phenanthridin-2-y
1 ester EF: O35H é W ¥ BVE <h (X’oxy-&-me ‘F 2, 3% ﬁa,‘ll g-hexa ro-
phenanthrld|n-6-yl)-pyr|dme-2-carboxyllc acid methyl ester

532 mg of acetic acid (2RS,4aRS,10bRS)-6-(6-cyano-pyridin-3-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester (compound 44) and 248 mg of cesium carbonate
are stirred in 10 ml of methanol (optionally 2 ml of dichloromethane can be added) for 19 h. The sol-
vent is removed and the residue purified by chromatography to give 434 mg of the corresponding
imino ester (mass calc. 409.49, found MH" 410.3).

183 mg of the imino ester are dissolved in 15 ml of 1 M HCI and stirred for 5 h. Na,HPQ, is added (pH
= 10-11) and extracted with dichloromethane. After drying (Na,SO,) the solvent is removed to give
161 mg of the title compound as a colorless foam.

EF: Cg; Hys N2 Os; MW: cale.: 410,47

MS: fnd.: 411,3

36. (2RS,4aRS,10bRS)-9-(2,2-Difluoro-ethoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Starting from compound 45 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Co3 Hys F2 Ny Os; MW: calc.: 448,47

MS: fnd.: 449,3

37. (2RS,4aRS,10bRS)-9-(2,2-Difluoro-ethoxy)-8-methoxy-6-(2-methoxy-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Starting from compound 46 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cos Hos Fo No O4; MW: calc.: 418,44

MS: fnd.: 419,2



MS: End.: 4512 (MW) 31. Acetic acid -90 -
(2RS,4aRS,10bRS)-8,9-dimethoxy-6-quinolin-6-y1-1,2,3,4,4a, 10b hexahydrophenanthridin-2-y1 ester EF:

C26H26N2045 M\YRealersHiibR) M 2hudrete ﬁqw Qi3 oholin-4-yl-p ridin-3-yl)-
(2RS,4aRsS, J[ 5-y1)- 8 -dimethoxy1,2,3,4,4a,10b-hexahydro-phen

%bﬁs -6-(2.2 Q%nz%@ dio
anthridin -2-ye5ter 'Ef’ﬁ &Pl - 459.48 MS: hid.: 460.3 (MW) -89 - 33. Acetic acid
(2R8,4aRS fGHFQ‘S)f'B"b%?{EEf{i“Q ﬁmﬁaﬁlﬁamwm&em&sﬂsﬂmﬁ%muz mannes a3 IsskibRalidro-phena
nthridin-2-y1FagnieErR: C24F125N305; MW: calc.: 435.48 MS: fnd.: 436.3 (MI-1+) 34. Acetic acid
(2RS,4aRS, EBb&SH9 R ikpRy-Awnelivmayss41 -methyl -1 H m idazol -2-yl)-
1,2,3,4,4a,1Qkshexalpygso-phenanthridin-2-y1 ester EF: C22H27N304; MW: calc.: 397.48 MS: fnd.: 398.2
(MW) 35.
54(2R8,4aRS,10h %Ss) -9- Etho roxy-8-methoxy-1,2,3,4,4a,10b-hexa Ydroghenanthrldln -6-y1)-pyrid
ine-2-carboxdflic 4¢ é?zrﬂ Wﬁ&éﬁ%"é{{ﬂimeth"xy"i"’y"d'“'3'V' +4a,10b-
(2RS,4aRS,EM&@R@G%ﬁU%¥cﬂh 3-y1)-9-ethoxy-8-methoxy1,2,3,4,4a,10b-hexahydro-phenanthridin
-2-y1 ester (samipptod déhmnad4iBin gief Ragioindaafieaaie arsnstaegous Hhmmboddnrtaansd (eptionally 2
ml of dichlorpgagifigne can be added) for 19 h. The solvent is removed and the residue purified by
chromatograéq_hy;to,_gz\fg 636 nﬂﬂ/\Pc% r&spondlng imino ester (mass calc. 409.49, found MH+ 410.3).
183 mg of ﬂé‘j r? gr are diss n 15 ml of 1 M NCI and stirred for 5 h. Na21-1P0O4 is added (pH
=10-11) and eX rac Wlth dichloromethane. After drying (Na2S04) the solvent is removed to give 161
mg of the title compound as a colorless foam. EF: 023 H26 N2 06; MW: calc.: 410,47 MS: fnd.: 411,3 36.
(2RS,4aRS,40bRERV4IR3, 1IHRRIr8-(@12rDify obo (2tiEoxiirfe (A 6:dimpthick B di el 8:xmetid@ 4, 4a, 10b-hexa
hydro-phenanglsicia; fopnsianyae ippsaanniaapd S the title compound is obtained in an analogous
manner as C&%G%rf%oﬁ?ﬁﬁmﬁ'ﬁg]me title compound is obtained in an analogous manner as described for

Example 1.

EF: Cz Has F2 N3 Os; MW: calc.: 449,46

MS: fnd.: 450,2

41. (2RS,4aRS,10bRS)-8-(2,2-Difluoro-ethoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-9-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Starting from compound 50 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cy; Hyg F2 Ny Os; MW: calc.: 448,47

MS: fnd.: 449,3

42. (2RS,4aRS,10bRS)-6-(2,6-Dimethoxy-pyridin-3-yl)-8,9-dimethoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Starting from compound 51 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cx Hyg Ny Os; MW: calc.: 398,46

MS: fnd.: 3994

43. (2RS,4aRS,10bRS)-6-(2,6-Dimethoxy-pyridin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol



EF: C23 H26 F2 N2 06; MW: calc.: 448,47 MS: fnd.: 44,3 37.
(2RS,4aRS,10bRS)-9-(2,2-Difluoro-elhoxy)-8-methoxy-6-(2-methoxy-pyridin-3-y1)-

1,2,3,4,4a,1 d 2- i 0, ;obtained in
an analogougsparﬁ]aﬁtgr?gr% aésgaBQ cri edqégu%(ﬁ[? ﬁg %&H%%S%F%%Nfﬁfﬁ%@c%?& A?ilgé %f‘ MS: fnd.:

419,2 - 90 -PRMBRS 4aRS,10bRS)-9-(2,2-Difluoro-ethoxy)-8-methoxy-6-(6-morpholin-4-yl-pyridin-3-y1)-
1,2,3,4,4a,166- M%%*Wtﬁ'ﬁhﬁb%-gz oMStdPdrd Tefin compound 47 the title compound is obtained in
an analogoustartag fremakedesesbedifgsEnxiagmolepburiEl, Wit #e eRiaqedou degwibesdaplidiigbs? MS: fnd.:
474,3 39. low (compounds A18 to A26), the following compounds 44 to 52 are obtained according to the proce-

(2RS,4aRS, 40_RSk %‘Wr@iﬁU@E%c%&@%)’ﬂm@c%%\%%e@d%ﬁ'@&ﬂ BeXhrrod chtdniRe Brkiarabigiro-phenanthr

idin-2-ol Startl rom compoynd.48 the title c btained in an analogous manner as described
for Example f"%’& C BRI E A S 'OPféqéq B35, ol 380.3 40

(2RS,4aRS,10bRS)-9-(2,2-Difluoro-ethoxy)-6- (2,6 dimethoxy-pyrimidin-4-y0-8-methoxy1,2,3,4,4a,10b-he
xahydro-pheffanthyéetie-acisl @RE4ABTHPRSY Sy ritindyi-Sethoontrretomim et 4h18halogous
manner as desahaxd-fshehxathviden 2-fEBste&r22 H25 F2 N3 05; MW: calc.: 449,46 MS: fnd.: 450,2 41.

(2RS,4aRS, tRbR ;8B AmiflugeoAtaxy)-6-(2,6-dimethoxy-pyridin-3-yl)-9-methoxy1,2,3,4,4a,10b-hexa
hydro-phenanthridin-2-ol Starting from compound 50 the title compound is obtained in an analogous

manner as described for Example 1,
45.  Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-8-

methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester
EF: 025 Hzg Fg N2 05; MW: calc.: 490.51
MS: fnd.: 491.2

46. Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-8-methoxy-6-(2-methoxy-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Co4 Hos F2 Ny O5; MW: calc.: 460.48

MS: fnd.: 461.2

47. Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-8-methoxy-6-(6-morpholin-4-yl-
pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester
EF: Cor Haq Fa N3 Os; MW: calc.: 516.56

48. Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-8-methoxy-6-pyridin-3-yl-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Cos Hos F2 No Oy; MW calc.: 430.46

MS: fnd.: 431.3

49, Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-6-(2,6-dimethoxy-pyrimidin-4-yl)-8-
methoxy-1,2,3.4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Co4 Ho7 F2 N3 Og; MW: calc.: 491.50

MS: fnd.: 492.2

50. Acetic acid (2RS,4aRS,10bRS)-8-(2,2-difluoro-ethoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-9-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester



EF: C23 H23 F2 N2 05; MW: calc.: 448,47 MS: fnd.: 44,3 42.
(2RS,4aRS,10bRS)-6-(2,6-Dimethoxy-pyridin-3-yl1)-8,9-dimethoxy-1,2,3,4,4a,10bhexahydro-phenanthridin

-2-ol Startin%f._r:o(m £org Rupd @N%Iéiglggﬁgmpound is obtained in an analogous manner as described for
Example 1. EE: (22 ?4? NZ"06; MW: calc.: 398,46 MS: End.: 399,4 43.

(2RS,4aRS,M)%g %9 ,6-Dimethoxy-pyridin-4-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phena
nthridin-2-ol - 91 - Starting from compound 52 the title compound is obtained in an analogous manner as
described fosExafwete 1. EF:aCRB H23 (IRIHRENIDES6-(2 52 hdNtexyrryridin 3PyB&:dtdigétbonthe

correspondingeFaidk) gosHBRBYaESprdNatt@nandered or described explicitly below (compounds A18 to
A26), the follg,\_tylgzg ﬁg@g@ng_@é@a&gre ob_talned accordlng to the procedure asin Example 18. I_f
necessary, the _c%gl_lzﬁll n reaction can be carried out in the presence of a catalytic amount of a Lewis add
such e.g. tin l{II(-:'st'racﬁIori e. 44. Acetic acid
(2RS,4aRS,10bRS)-6-(6-cyano-pyridin-3-y0-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthridin-
2-y1 ester EF2.C24¢etiz5N 3akld MV (2B3i#aRE, 908 BSK6-(A e dinetioidy-pyridin-4-yl)-9-ethoxy-8-methoxy-
(2R8,4aRS, H)hRAADrdB-Resiiyaroptéraatinéti By féatathoxy-pyridin-3-y0-8-
methoxy-1,2E},%%}qu-ggmygé&pm%nthridin-2-y1 ester EF: 026 H213 F2 N2 06; MW: calc.: 490.51
MS: fnd.: 491%%3 ﬁg: écgic acid

(2RS,4aRsS, I!? )-9-(Z,2-difluoro-ethoxy)-8-methoxy-6-(2-methoxy-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-y1 ester EF: 024 H26 F2 N2 06; MW: calc.: 460.48 MS: fnd.:
461.2 47. Ad83tic (#RS.4aRS,10bRS)-6-(3-Chloro-2,6-dimethoxy-pyridin-4-yl)-9-(2,2-difluoro-ethoxy)-8-

(2RS,4aRS, Hiuwt®y-943 24 loste-eihairs)pheneiheaiy-H-d6-morpholin-4-ylpyridin-3-y1)-1,2,3,4,48,10b-he
xahyd ro'phe%ﬂﬂb[%ﬁr%aﬁp&ﬂ%ﬁb%@ otﬁﬂob:r% %JtﬁtglﬁéMMén%ibm-ﬁlgnner as described for

Example 1.

EF: Co3 Hyos CI Fo Ny Os; MW: calc.: 482,92

MS: fnd.: 483.2 /485.2

54. Acetic acid (2RS,4aRS,10bRS)-6-(3-chloro-2,6-dimethoxy-pyridin-4-yl)-9-(2,2-difluoro-
ethoxy)-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Starting from compound A27 the title compound is obtained according to the procedure as in Example
18. If necessary, the cyclization reaction can be carried out in the presence of a catalytic amount of a
Lewis acid such e.g. tin tetrachloride.

EF: Gy Hyy Cl F2 Ny Og; MW: calc.: 524.95

MS: fnd.: 525.3

55. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol

Starting from compound 68 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cg Has N3 Oz; MW: calc.: 353,42

MS: fnd.: 354,3

56. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3,4.4a,10b-
hexahydro-phenanthridin-2-ol



48. Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-eth@xy)-8-methoxy-6-pyridin-3-yl,2,3,4,4a,10b-hexahyd
ro-phen anthrid in -2-y1 ester EF: C23I-124 F2 N2 04; MW: cab.: 430.46 MS: fnd.: 4313 49. Acetic acid

QRSAaRS’QQﬁl@ﬁ%ﬁ(%@ﬁEﬂUH&) @'ﬁl@% l&n&%nﬁﬂé‘lﬂ&ﬂé& iﬁﬂdmﬂiﬁé&%ﬁher as described for
methoxy-1,2 4@@,JfOb-hexahydro-phenanthrld|n-2-y1 ester EF: 024 H27 F2 N3 06; MW: calc.: 491.50

MS: fnd.: 49 ’? Acetic acid

(2RS,4aRS, FibResiia N O Mi(i SRR t18:))-6-(2,6-dimethoxy-pyridin-3-y1)-9-

methoxy-1,2 54 fad; #0%4hexahydro-phenanthridin-2-y1 ester - 92 - EF: C25 H25 F2 N2 06; MW: calc.:
490,51 MS: fjagi’; 49448 51. Aceticacid(2RS,4aRS,1 ObRS)-6-(2,6-d imethoxy-pyridin-3-y1)-8,9-cl im
ethoxy- 1 ,2,3,4,4a,10b-hexahydro-phenanthrid in-2-y1 ester EF: Ca H23 N2 06; MW: cab.: 440,5 MS:
fnd.: 441,3 52. Aceticagi ( -6x(2,6:0in -pynidinsd-y1):9-ethoxy-8-methoxy-
PR i s e e R S e v
455,2 53, (Zhﬁ?ﬁaﬁgﬂ?m@‘(ﬁ'@ﬂmfﬁ'@f&%ethoxy-pyridin-4-y|)-9-(2,2-dif|uoro-ethoxy)-8-
methoxy- 1,2 SBadtiag tobchareinddrd the iraprmmaindisorsainednip fropraleselsonmrngpadesiibasbieipound is
obtained in aExangilogous manner as described for Example 1. EF: C231-125 CI F2 N2 05; MW: calc.:
482,92 MS: i88d.c488,4 88N: calc.: 435,57

MS: fnd.: 436,4

58. 6-((2R.4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-
6-yl)-nicotinic acid methyl ester

Starting from compound 71 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cyps Hys Na Os; MW: calc.: 410,47

MS: fnd.: 411,3

[o]*p = -82°

59. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Starting from compound 72 the title compound is obtained in an analogous manner as described for
Example 1. ‘

EF: C21 Has N3 O4; MW: calc.: 383,45

MS: fnd.: 384,3

60. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2,4,6-trimethoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Starting from compound 73 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Co; Hayg N3 Og; MW: calc.: 443,5

MS: ind.: 444,3

61. (2R,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol



54. Acetic acid -94 -
(2RS,4aRS,10bRS)-6-(3-chloro-2,6-dimethoxy-pyridin-4-y1)-9-(2,2-difluoroethoxy)-8-methconj-1,2,3,4,4a,

10b- hexahy%f Qm%mrh%hr?d% &étﬁﬁes&%ﬂ CRIPIpRaeTleleitlaTs é%g%%tm:s] e e gLddsabtained

according to rocedure as in Example 18. it necessary, the cyclization reaction can be carried out in
the presenc ’fﬁ"ég(?a Yalytic amount of a Lewis acid such e. g. tin tetrachloride. EF: C25 H27 CI F2 N2 06;

MW: calc.: 58%.65 fheNsQy: My¥rcalcs41348
(2R,4aR, 10085 EHYXF-8-methoxy-6-pyrimidin-5-y1-1,2,3,4,4a,1013-hexahydrophenanthridin-2-ol
Starting from compound 68 the title compound is obtained in an analogous manner as described for

Example 1. 5 CaR k31 bbRASEMYNy - 8alfeindry ¢t -M§1h{ﬁ§i yrazf-23y129,2,3,4,4a,10b-hexahydro-
(2R,4aR, 1ObR% 9 F‘}J - -methoxy 6-(6-pyrazol- pyridin-3-y1)-1,2 3 4 4a 10bhexahydro-phenanthridi
ro

n-2-ol - p§ Aring from com ound 69 the title compound is obtained in an analogous manner as
described fo§‘ES@89nfﬁ?€‘ ICQEP°E'I’2’47F|§€ fitle 6ampayDd isipbiained I8 ffGNRiQgous 1eANRYRy desgibegfor
(2R,4aR,108RyepEthOoXy-8-methoxy-6-(3,4,5,6-tetrahydro-2H-(1,21bipyridiny1-5'-y1)-
1,2,3,4,43,16F-mexahydrosplienaatradinag-ol Starting from compound 70 the title compound is obtained in
an analogouggnglaneeas described for Example 1. EF: 026 H33 N3 03; MW: calc.: 435,57 MS: fnd.: 436,4
58.

642R,4aR,10bR)-9- Ethox dro -8- methox 3,4,4a,10b- he dro q@epggth{b%% yO-nicotinic

acid methyl 8§ter‘§?a?ﬂﬁﬂ istelliatona ﬂ\fe’ﬂﬁ’e'"é‘d}’r?ﬁ%ﬁ‘ﬁa’% obt alne N8R ana 0gous manner as
described fohgﬁamlmepne@ﬂwﬂs'me N2 06; MW: calc.: 410,47

Starting from compound 76 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cx Hyy N3 O5; MW: calc.: 413,48

MS: fnd.: 414,3

(o]’ = -57°

64. (2R,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol
Starting from compound 77 the titte compound is obtained in an analogous manner as described for

Example 1.
EF: Co4 Hys Ny O3; MW: calc.: 418,5
MS: fnd.: 419,3

65. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol

Starting from compound 78 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Cy Has N3 O3; MW: calc.: 353,42

MS: fnd.: 354,3

66. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(1-methyl-1H-benzotriazol-5-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Starting from compound 79 the titte compound is obtained in an analogous manner as described for
Example 1.



MS: fnd.: 411,3 =-82 509. -95 -
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10bhexahydro-phenanthridin
-2-ol Startlngt]‘-_ro(@w gprrﬂpg}qu%me Q&l@ gompound is obtained in an analogous manner as described for
Example 1. 8’2‘% N3'04; MW: calc.: 383,45 MS: fnd.: 384,3 60.

(2R,4aR,10bR)-9- tAGS Xy-8-methoxy-6-(2,4,6-trimethoxy-pyrimidin-5-y1)-1,2,3,4,4a,10bhexahydro-phenan
thridin-2-ol (ii?rrg $Hm compound 73 the title compound is obtained in an analogous manner as
described for Example 1. EF: C23 H29 N3 06; MW: calc.: 443,5 MS: fnd.: 444,3 61.

(2R,4aR, 10b8R)-6 (gR A=R| m0BE) X ys8idiscioxi e aikumii13aiimiyl-tH hyrakoldRohepgfyio-phenanthr

idin-2-ol _ 94 optqriing f{gmtpﬂgg(gﬁrg}g %ﬁgﬁtmﬁ-ﬁgmpound is obtalnedE |ndan4analogous manner as
n

described fo

(2R,4aR, 10D njxgu_%{) m co oxy % t%em érfﬂ()lfn%\/[ ?aozg;lﬁm ﬁdnfnza%affg us IBanner 'as gescnbed for
b-hexahydro'fff?é’i‘%fhrldln 2 oI Starting from compound 75 the title compound Is obtained in an
analogous nfkinSer ths NeQeMB¥ochly- BR88fple 1. EF: C21 1125 Ns 03; MW: calc.: 367,45 MS: fnd.: 368,3
63. (2R,4aRM8iIR):@524H6-Dimethoxy-pyri mid
in-4-34-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthridin-2-ol Starting from compound 76 the

title compouggl, i, 0 BIANGE IR0, BRAG MR MBRRGLRS, WRRH e hiRkRERB R dibed explicitly be-
low (compounds A28 to A40), the following compounds 68 to 80 are obtained according to the proce-
dure as in Example 18. If necessary, the cyclization reaction can be carried out in the presence of a
catalytic amount of a Lewis acid such e.g. tin tetrachloride.

68. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-yl ester

EF: Cx Has N3 O4; MW: calc.: 395,46

MS: fnd.: 396,3 '

69. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Cos Hag Ny O4; MW: calc.: 460,54

MS: fnd.: 461,3

70. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-
5'-yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Cus Has N3 O4; MW: calc.: 477,61

MS: fnd.: 478,4

71. 6-((2R,4aR,10bR)-2-Acetoxy-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-
6-yl)-nicotinic acid methyl ester

EF: Cys Hog Ny Og; MW: calc.: 452,51

MS: fnd.: 453,3

72. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester



EF: C22 H27 N3 Os; MW: cab.: 413,48 MS: End.: 414¢g3 iceD = _57. 64.
(2R,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-y1)-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthri
din-2-ol Startigdron) cQBPRHAC:ZE.1hsstise compound is obtained in an analogous manner as described
for Example ﬁ % %% §126 N4 Os; MW: calc.: 418,5 MS: fnd.: 419,3 65.
(2R,4aR,10b ?i -%'thoXy-8-methoxy-6-pyrazin-2-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-z-ol Starting
from compound 78 the title compound is obtained in an analogous manner as described for Example 1.
EF: Cal H23 T3S O8cetinV: cadirl: 358RAIRI 0BR)-9-854)3-Bhe{idxyied, 4.3 Rp® o yrpimdimEtlpxy-6-(1
-methyl -1H-hergaEavelfshydre-phérdatinhexaRygeo-phenanthrid in-2-ol Starting from compound 79
the title compgupd j_;sg@tgi;g%@;ag_p&g!ggous manner as described for Example I. - 95 - EF: C Ha N4
03; MW: cab_: 4 %428 "tnd.: 407,2 [cep = -88 67. :
(2R,4aR,10bl}$§l -Ethoxy-8-methoxy-6-(4-methoxy-1,3-dimethy1-1H-pyrazolo[3,4-13]pyridin5-y1)-1,2,3,4,
4a,10b-hexahydro-phenanthridin-2-ol Starting from compound 80 the title compound is obtained in an
analogous méneheeticlescriigist for ERAAREOBRIEGH2E-Fir@hdiy-DYrimthn-Eak-9-4B0xy4BivSthiony- 451,4
Starting fromiihe,£asIfoPRSGARNGIBPREtRaRIRaytisstahich are mentioned or described explicitly below
(compounds#Zgzg%éﬂgbet’wgg\g@%é}gnpounds 68 to 80 are obtained according to the procedure as
in Example ll\? I¥n egessary, the cyclization reaction can be carried out in the presence of a catalytic

€

amount of a Lewis acid'such e.g. tin tetrachloride.

75. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(5-methyl-pyrazin-2-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

EF: Ca Hor N3 O4; MW: calc.: 409,49

MS: fnd.: 410,3

76. Acetic acid (2R,4aR,10bR)-6-(2,6-dimethoxy-pyrimidin-4-yl)-9-ethoxy-8-methoxy-
1,2,3.4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Cos Hae N3 Og; MW: calc.: 455,52

MS: fnd.: 456,3

77. Acetic acid (2R,4aR,10bR)-9-ethoxy-6-{6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Cy Hog Ny O4; MW: calc.: 460,55

MS: fnd.: 461,3

78. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-yl ester

EF: Cy Has N3 O4; MW: calc.: 395,46

MS: fnd.: 396,3

79. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(1-methyl-1H-benzotriazol-5-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

EF: Gy Hyg Ny O4; MW: calc.: 448,53

MS: fnd.: 449,3



68. Acetic acid -97 -
(2R,4aR,10bR)-9-ethoxy-8-methoxy-6-pyrimidin-5-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-y1 ester

EF: (_:22,F|a %3 OAcV: Cal%éi§95’46(5&S4Ia§],qdb -gigthggy-B-methoxy_-G-M-methoxy-1,3-dimethyl-1H-
AcetlcaC|d(2R,4aR,10bRi’-)9-_et_ho>r<#/-8-mefhox -6- -pérgfol-l ﬁi‘yl;’&)&nd 'mlge'g
1,2,3,4,4a,1 Y REXaRy Gl EHLA A, n?1t¥ﬁ1$§9§)%%'§féﬁa re-phesiandfiigR-3MPS8Xic . 460,54 MS: fnd.: 461,3
70. Acetic adifi:(OR hal Pa¥Y-aadah 48858 methmry-6-(3,4,5,6-tetrahydro-2H-(1 ,2']bipyridiny1-
5'-y1)-1,2,3,M8afidixndBkahydro-phenanthridin-2-y1 ester EF: C26 H35 N3 04; MW: calc.: 477,61 MS:
fnd.: 478,4 71.

6-((2R,4aR,1QbR)xs sx-efhgxy-G:merthoxye1 2 3.4 . @‘%gbs 1ra; Iridin6-y1)-nicotinic
acid methyl ]eéitert%’%%%%?%?ﬁ%vﬂyﬁ%%ﬁé}g’%ﬂé nd.: ﬁ%ﬁ%q%fma{yg

Aceticacid(2 PR BmRS b8 2Phn e thoxy-6-(2-methoxy-pyrimidin-5-y1)-
1,2,3,4,4a,10hehitiectoppansheancietbaineg iyl chmatoggphiqaisegaraionaf e @sewmmmdinatacepstedo MS:
fnd.: 426,3 TBxabpidithaini2R dlai, AOdR3-Bedtbeiony -4 -theathboftie-¢RagiG- tFinatthowyupysimidin-5-y1)-
1,2,3,4,4a,1¢-hexahndrophanaatridpsg-yl ester EF: C26 H31 N3 07; MW: calc.: 485,54 MS: fnd.:
486.3 MS: fnd.: 413,3

82. (2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Starting from compound 83 the title compound is obtained in an analogous manner as described for
Example 1. '

Alternatively, the titte compound can be obtained by chromatographical separation of the correspond-
ing racemate (Example 1) using a column as described below at the end of the chapter “Final com-

pounds”.

EF: Co3 Hog Np Os; MW: calc.: 412,49

MS: fnd.: 413,3

83. Acetic acid (2R,4aR,10bR)-6-(2,6-dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-

1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Starting from compound A41 the title compound is obtained according to the procedure as in Example
18. If necessary, the cyclization reaction can be carried out in the presence of a catalytic amount of a
Lewis acid such e.g. tin tetrachloride.

EF: Cy5 Hzp Ny Og; MW: calc.: 454,53

MS: fnd.: 455,3

84. (3SR,4aRS,10bRS)-8,9-Dimethoxy-6-pyridin-3-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-
3-ol

Starting from compound 85 the title compound is obtained in an analogous manner as described for
Example 1.

EF: Ca Hao Ny O3; MW: calc.: 338,41

MS: fnd.: 339,3



74. Aceticacid(2R,4aR,10bR)-6-(2,4-dimethoxy-pyrimigg-5-y1)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b- hexahydro-phenanthridin-2-y1 ester EF: C24 H29 N3 OS; MW: cat.: 455,52 MS: fnd.:

456,3 75. Aggtic gaid d  (3SR4aRS,10bRS)-8.9-dimethgxy.€-pyridin-3-y1-1,2.3,4.42,10b-
(2R,4aR,10b ) -9- etho(;'(y gmmet(oxy 6-(5-me Rh§/| pyré"zl?n ﬁpfré {’?4 a 10bhexahyc§‘r%xap enanthrldln 2-

y1 ester EF: RES3BHLHY. S0 calc 409,49 MS: fnd.: 410,3 76,
Aceticacid(2RtarHR ian W@é%ﬂﬁi&%ﬁ@ﬁmdm@@@%ﬁ@@@%ﬂ%ﬂm as in Example
1,2,3,4,4a,10b-fexatssdry-ibh epainthordicadionl castar dafrieCa4 i PlesOieMiA catatytid bindbidtbtfa: fnd.: 456,3

77. AceticacidiaRaaRutPbR)i8-BthemyrEe(6-im idazol-1-yl-pyrid in -3-y1)-8-methoxy-
1,2,3,4,4a, 1%?@xghw ©; RR- Qﬁ@l@gd%n -2-y1 ester FE: C26 H28 N4 04; MW: calc.: 460,55 MS: fnd.:

461,3 78. A
(2R,4aR,10b ﬁ%—%'—ethoxy 8-methoxy-6-pyrazin-2-y1-1,2,3,4,4a,10b-hexahydrophenanthriclin-2-ylester EF:
C22 H2s N3 04; MW: cat.: 395,46 MS: fnd.: 396,3 79.
Aceticacid(2P84akeRAbR 1 b RMGcA CllorefodimEtifoxmpyridin-Biyepthowyad-olethoty-1,2,3,4,4a,10b-
1,2,3,4,4a, 1ix-hanyanyphenahtianilaslin-2-y1 ester EF: C25 H28 N4 04; MW: calc.: 448,53 MS: fnd.:
449,3 Starting from compound 87 the title compound is obtained in an analogous manner as described for

Example 1.

EF: Co3 Hoy Cl No O5; MW: calc.: 446,94

MS: fnd.: 447,3

87. Acetic acid (2R,4aR,10bR)-6-(4-chloro-2,6-dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Starting from compound A41 the title compound is obtained according to the procedure as in Example
83 as side product.

EF: Cos Hog Cl Ny Og; MW: calc.: 488,97

MS: fnd.: 489,2

Starting from the appropriate ester compounds, which are mentioned or described explicitly below
(compounds 96 to 103), or which can be prepared in a manner known to the person skilled in the art or
analogously or similarly to the examples described herein, the following compounds 88 to 95, and also
further relevant, non-explicitly described similar compounds are obtained according to the procedure
as in Example 1.

88. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methylsulfanyl-pyridin-3-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

CooHzNo038

Calc.: 398.53

Found (MH™): 399.2

89. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(4-methyl-2-methylsulfanyl-pyrimidin-5-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

C22H27N303S

Calc.: 413.54



- 97 - 80. Aceticacid(2R,4aR,10bR)-9-ethoxy-8-methoygy-6-(4-methoxy-1,3-dimethy1-1H-
pyrazolo(3,4- blpyridin -5-y1)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-y1 ester EF: C27 1-132 N4 05;

MW: calc.: 492,28 M$:. Tk 4934 81.
(2S,4aS 10bS) -6- ((2 blmethoxy pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthridi

n-2-ol The title compound can be obtained by chromatographical separation of the corresponding
racemate (E?Qmp@gﬂaﬁsmﬁ'*é Rrcrhleres2eeiyisutianstaur ﬁi'ﬂ%ﬂg%f%ﬁﬁfﬁMmal compounds".
EF: C23 1-122.Ri2.451 MexabyrrotpRenaniidifrgtel413,3 82.
(2R,4aR,10b&)G;tgelmethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthrid
in-2-ol Startigg, o‘{gscgynpound 83 the title compound is obtained in an analogous manner as described
for Examplel;l A J@Pﬂ the t| % ompound can be obtained by chromatographical separation of the
correspondlng 4 e% xampf1 ?using a column as described below at the end of the chapter "Final
compounds"”. EF: C23 Hz N2 05; MW: calc.: 412,49 MS: fnd.: 413,3 83.
Aceticacid (2R 4aReRABR LR HEIherbamsthoxydiri2angthoxethmiding3 iyl thid#x.4a.10b-hexahydro-
1,2,3,4,4a,1piadmanainidicepinenanthridin-2-y1 ester Starting from compound A41 the title compound is
obtained accgyging, &) the procedure as in Example 18. If necessary, the cyclization reaction can be
carried out nbtrllfe Qﬁgzgnce of a catalytic amount of a Lewis acid such e.qg. tin tetrachloride. EF: C25 H30
N2 06; MW: calc 53 MS: fnd.: 455,3 84.
(38R,4aRS, f@ﬂf-‘?é 4 é)‘?ﬁﬁﬁethoxy 6-pyridin-3-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin3-ol Starting
from compound 85 the title compound is obtained in an analogous manner as described for Example 1.
92. 5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3.4,4a,10b-hexahydro-phenanthridin-

6-yl)-1-methyl-1H-pyridin-2-one
CooH2sN204

Calc.: 382.46

Found (MH™): 383.2

93. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-yl)-1,2,3.4,4a,10b-hexahydro-
phenanthridin-2-ol

CaoHaN204

Calc.: 382.46

Found (MH"): 383.3

94. (2R,4aR,10bR)-6-(4-Chloro-2-dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

C22H27CIN,O5

Calc.: 430.94

Found (MH™): 431,3 and 433,2

95. (2R,4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Ca3HaoNsO4

Calc.: 426.52

Found (MH"): 427.3



EF: Cz H22 N2 03; MW: calc.: 338,41 MS: fnd.: 339,3 198 - 85. Acetic acid
(38R,4aRS,10bRS)-8,9-dimethoxy-6-pyridin-3-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-3-y1 ester

Starting fromsERERLNthe BBl AR gafagam& am&mée éPé*eQé%%dé;{ Hicp ga.Example 18.
i aueh o0 W TR e OAE0L B8 P S Sl e Vdatr PN A R
(2R, 4aR,10bRJeE N EXABRR %! Hﬁféﬁﬁasvyfﬁaﬁ/ﬁmﬁagoyﬁagﬂeW%cmﬁ%ﬂ8543/"11,@, 81258969 Obhexahydro-ph

enanthridin-Zaigieemeyrtrefia leyismsidridrghditigeasblotideund is obtained in an analogous manner as
described for Example 1. EF: C23 H27 CI N2 03; MW: calc.: 446,94 MS: fnd.: 447,3 87. Acetic acid

(2R,4aR,10 6-Adab!0r0-ZefRrdiM ORI r «ahydro-ph
enanthrldln-glé-%x)lg tg??%a 23‘%{8,0. e&r{]?gthng A41§;% tltlge%?rﬁgﬁuﬁ%gf?%%é%nafcorﬂg?'r?gigi(the

procedure as ifi xafn Sae 'ﬁﬁ' °[-123 CI N2 06; MW: calc.: 488,97 MS: fnd.: 489,2
Starting fromcﬂ‘\'@ prlate ester compounds, which are mentioned or described explicitly below
(compounds%t{ﬂﬂ)@), or which can be prepared in a manner known to the person skilled in the art or
analogously esudmisarty 4e1the examples described herein, the following compounds 88 to 95, and also
further relevant, non-explicitly described similar compounds are obtained according to the procedure as in

Example 1. 88. a. o =
(2R,4aR, 10b§R;; 9AEct tg:xac'd %R#g§y1-°l3R -9 s o su aert1|;/ )B,yn& §“)1){) K ,IE%I?XI,SUI Tybﬁg "hdlarg phenanthr
idin-2-0l C2MZbkihis &i}?"%‘ygres"\‘l"dlﬂ'?ﬂ‘(lﬁﬁﬁ V388195 " gg.
(2R,4aR,105R 9N xy-8-metho)ry-6-(4-methyl-2-methylsulfanyl-pyrimidin-5-yl)-
,2,3,4,4a,10kehetsh§eliro-phenanthridin-2-ol

Found (MH"): 456.2

98. Acetic acid (2R,4aR,10bR)-6-(5-chloro-2-methylsulfanyi-pyrimidin-4-yl)-9-ethoxy-8-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Ca3H2sCIN;O4S

Calc.: 476.00

Found (MH"): 476.2 and 478.1

99. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(2-methoxy-pyridin-3-yl)-1,2,3.4,4a,10b-
hexahydro-phenanthridin-2-yl ester

Ca24H2sN205

Calc.: 424.50

Found (MH): 425.3

100. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(1-methyl-6-0x0-1,6-dihydro-pyridin-3-
yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

C24H2sN205

Calc.: 424.50

Found (MH"): 425.3

101. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester
CosHsN,O5



-99 - Found (MK): 414.2 90. -101 -
(2R,4aR,10bR)-6-(5-Chlor0-2-methylsulfanyl-pyrimidin-4-0)-9-ethoxy-8-methoxy1,2,3,4,4a,10b-hexahydro
-phenanthridiyR-abggd H24CIN303S Cale.: 433.96 Found (MI-0: 434.2 and 436.2 91.

(2R,4aR,10bR)-9- Xy-8-methoxy-6-(2-methcory-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridin-
2.0l czzm%ﬁ%@%clg%g% Found (M1-11): 383.2 92.
54(2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin6-y1)-1-methyl-
1H-pyridin-218Ae GFM26N2RY C 4R 43RIMR D (Axh (ny?)diBBehglagB@no-pyrimidin-5-yl)-9-ethoxy-8-

(2R,4aR, 10higteokith (g Ssanothaxyaly forpaénariminindiyistdn - 1,2,3,4,4a,10b-hexahydrophenanthridin-2

-0l C22H26NZQ4fe litnpARa- AOHTANRLHIM Eomp&taid A8F under the cyclization conditions used.
(2R,4aR,10b§ -6-(4-Chloro-2-dimethylamino-pyrimidin-5-y1)-9-ethoxy-8-methoxy1,2,3,4,4a,10b-hexahydr

o-phenanthridin-2-0l C22H27CIN403 Cale.: 430.94 Found (MR): 431,3 and 433,2 95,
(2R,4aR,1Ob$?j96-ﬁ(-éz-’8ﬁ’methylamino-4-methoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxyl,2,3,4,4a,10b-hexah
ydro-phenarftAyififbig) 473.3 and 475.2

103. Acetic acid (2R,4aR,10bR)-6-(2-dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CasHz2N4O5

Calc.: 468.56

Found (MH™): 469.3

Starting from the appropriate ester compounds, which are mentioned or described explicitly below
(compounds 111 to 117), or which can be prepared in a manner known to the person skilled in the art
or analogously or similarly to the examples described herein, the following compounds 104 to 110 can
be obtained according to the procedure as in Example 1.

104. (2R,4aR,10bR)-6-~(4,6-Diethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol

CosH32N205

Calc.: 440,54

Found (MH™): 441.3

105. (2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Ca3H2sN205

Calc.: 412,49

Found (MH™): 413.3

106. (2R.4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

CooHygN4O3

Calc.: 396,49

Found (MH"): 397.3



C23HaoN404 Calc.: 426.52 Found (Ml-n: 427.3 - 100 qp&tarting from the corresponding starting
compounds, which are mentioned or described explicitly below (compounds A43 to A50), the following
compounds 96 to 103 are obtained according to the procedure as in Example 18. If necessary, the

cyclization reagtion. can be carried out in the presence of a catalytic amount of g L ewis acid such e.g. tin
tetrachlorideﬁ)1 6. %g %nga%zﬁ?gg#T@bﬂgyEﬂ%ﬁ%%&ﬁ ’gigf&%t{ﬁ%%%#%ﬂ%byridin-3-y1)-
1,2,3,4,4a,1 b8 RbydeyRhenaMbAdAredin-2-y1 ester C241-1281\1204S Calc.: 440.57 Found (MFI1): 441.2
97. Acetic acggzR;9aR,10bR)-9-ethoxy-8-methoxy-6-(4-methy1-2-methylsulfanyl-pyrimidin -5-
y1)-1,2,3,4,4saitQt2epeahydro-phenanthridin-2-y1 ester C24H29N304S Cale.: 455.58 Found (MW): 456.2
98. Aceticacid(2R,4aR,10bR)-6-(5-chloro-2-methylsulfanyl-pyrimidin-4-y1)-9-ethoxy-8-

methoxy-l,zdg 4, 1&??}\ hydro-ph nthridin-2-y1 ester C23 IN304S Calc.: 476.00 Found (MH
E): 476.2 an‘l ﬂ‘?é%’ , gél%l—g-gg?ag -gqg-ethoxy-ﬁ- thoxy-pyrldm-l?:lgl?-g-me%hoxy-%g,&%%, 0b-
(2R, 4aR, 108Ry2hystra-phoranthaieinde6- (2-methoxy-pyridin-3-y1)-1,2,3,4,4a,10bhexahydro-phenanthridin-
2-y1 ester Ce4H2 1206

Calc.: 426.52

109. (2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-{2-methylsulfanyl-pyrimidin-5-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

C21H2sN3038

Calc.: 399.52

110. 5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-
6-yl)-1-methyl-1H-pyrimidin-2-one

C21Ha5N304

Calc.: 383.45

Starting from the corresponding starting compounds, which are mentioned or described explicitly be-
low (compounds A51 to A57), the following compounds 111 to 117 can be obtained according to the
procedure as in Example 18. If necessary, the cyclization reaction can be carried out in the presence
of a catalytic amount of a Lewis acid such e.g. tin tetrachloride.

111. Acetic acid (2R,4aR,10bR)-6-(4,6-diethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Ca7H34N206

Calc.: 482.58

Found (MH"): 483.3

112. Acetic acid (2R,4aR,10bR)-6-(4,6-dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CasH3oN206

Calc.: 454.53

Found (MH"): 455.3



Cale.: 424.50 Found (MI-1+): 425.3 100. Acetic acid. 4¢3 - .
(2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(1-methy1-6-o0xo-1,6-dihydro-pyridin-3-

31%)1 1 fégii‘g‘;@%ﬁQsé‘e%?&ahy%?aphe&ﬂfm',%%i%:é/.'&?é%ﬁ&?yﬂﬂ%ﬁéﬁ'&%ﬁiﬂl?s.yﬁ%%ﬁ.%x@%%%t@&'@l.“): 4253
(2R, 4aR, 106t B herrfresphgnantbridingy 65%8in-3-y1)-1,2,3,4,4a, 10bhexahydro-phenanthridin-2
-y1 ester C24HE8N2B5 -101 - Calc.: 424.50 Found (MW): 425.2 102.
Aceticacid(2RattaR38BBR)-6-(4-chloro-2-dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-

methoxy-1,23hd aul®p43gxahydro-phenanthridin-2-y1 ester The title compound is obtained from
compound A50 under the cyclization conditions used. C24H25CIN404 Cale.: 472.98 Found (MW): 473.3

and 475.2 193. Acetic acid (2k_4aR,10bR)-6-(2-dimethylar_nlno-4-me%1‘§xy- rimidin-5-y1)-9-ethoxy-8-
ReAoh e

methoxy-1,2.3.4, 4253 -hexdfifiro-phERatRARR S Fodimp b oy Fo:1ii% P®ind (MW):

469.3 StartinyZfhfan@bpreipdsecrbereptsidipdonasteivhich are mentioned or described explicitly below
(compoundsGasttQsl 7), or which can be prepared in a manner known to the person skilled in the art or
analogously ogisinmagy to the examples described herein, the following compounds 104 to 110 can be
obtained according to the procedure as in Example 1. 104.

(2R 43R 106316 {4 G e PRk s B SIS e h2eds A g B vdippgenanthridin-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

C2sH32N206

Calc.: 468.55

116. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(2-methylsulfanyl-pyrimidin-5-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester ‘

Ca3Hz7N3048

Calc.: 441.55

117. Acetic acid (2R,4aR,10bR)-9-ethoxy-8-methoxy-6-(1-methyl-2-oxo-1,2-dihydro-pyrimidin-5-
yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

C23H27N305

Calc.: 425.49

Starting from the appropriate ester compounds, which are mentioned or described explicitly below
(compounds 121 to 123), or which can be prepared in a manner known to the person skilled in the art
or analogously or similarly to the examples described herein, the following compounds 118 to 120 can
be obtained according to the procedure as in Example 1.

118. (2R,4aR,10bR)-9-Ethoxy-6-(6-hydroxy-pyridin-3-yl)-8-methoxy-1,2,3.4,4a,10b-hexahydro-
phenanthridin-2-ol

C21H24N20,4

Calc.: 368.44

Found (MH"): 369.3



C25H32N205 Cale.: 440,54 Found (MW): 441.3 105. 104 -
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-y0-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthridi

n-2-ol C23H 2 y ,,(M}y\{;, .

(2R,4aR,1Ob%F?é’§l eﬁf%ﬂi(t)h ar_%%éo:?p%ruﬁmidln- -ryf/bllj)a%?ét g)%?éh?nxéﬁgf;l}f, ,gfi’ﬁ%‘,‘fdgﬁexahydro-phenan

thridin-2-ol d?%éé%?i‘%&"’g%.:%&g Found (MW): 397.3 -102- 107.

(2R, 4aR,106R)HBX8%B-Dimethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthrid

in-2-ol C23Hedh208.@alc.: 412.49 108.

(2R,4aR, 10bf)nt BMROXy16:45-ethoxy-6-methoxy-pyridin-3-yl1)-8-methoxy-1,2,3,4,4a,10bhexahydro-phena

nthridin-2-ol C24H30N205 Calc.: 426.52 109.

0 I DS R TR AR o era
hexahydro-phenanthridin-2-ol

Ca2H27/N3O5
Calc.: 413.48
Found (MH"): 414.3

Starting from the corresponding starting compounds, which are mentioned or described explicitly be-
low (compounds A58 to A60), the following compounds 121 to 123 can be obtained according to the
procedure as in Example 18. If necessary, the cyclization reaction can be carried out in the presence
of a catalytic amount of a Lewis acid such e.g. tin tetrachloride.

121. Acetic acid (2R,4aR,10bR)-9-ethoxy-6-(6-hydroxy-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

C23H26N205

Calc.: 41047

Found (MH™): 411.3

122. Acetic acid (2R,4aR,10bR)-6-(3,6-dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Co4H2gN30g

Calc.: 455.52

Found (MH"): 456.3

123. Acetic acid (2R,4aR,10bR)-6-(4,6-dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Co4H2gN3O0g

Calc.: 455.52

Found (MH"): 456.3

Starting from the appropriate ester compounds, which are mentioned or described explicitly below
(compounds 143 to 160), or which can be prepared in a manner known to the person skilled in the art



110. -105 -
54(2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin6-y1)-1-methyl-

R i e D g G e

ned or desc e : 57), the following compounds 111
to 117 can b&SBAMed Setording toPRE RIS UYL Example 18. If necessary, the cyclization

reaction can be carried out in the presence of a catalytic amount of a Lewis acid such e.g. tin
tetrachloride124.1 12RS4aBSIRHRR)-Adkh 0L EtH{dxG-elmttidiny -yl ididBdglprhetkalgd@-methoxy-
1,2,3,4,4a, 1 rdmanainigiieeanenanthridin-2-y1 ester C271-134%08 Cat.: 482.58 Found (W): 483.3 112.
Aceticacid(zBdﬁﬁZB@QQR)-G-(%-dimethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-
1,2,3,4,4a,1%b-he§<?j3/gro-phenanthridin-2-y1 ester C251-1301\1206 Calc.: 454.53 Found (MK.): 455.3

-103- 113. Ac%‘fi:cau R,4aR,10bR)-6-(2-dimethylamino-pyrimidin-5-y1)-9-ethoxy-8-methoxy-

1,2,3,4,4a,1(ﬁ95‘f8>(%4ﬁ}7 R?—?Jﬁenanthridin-z-yl ester C24H30N404 Calc.: 438.53 Found (MI-14): 439.3
114. Aceticacid(2 R,4aR,10bR)-6-(5,6 -d imethoxy-pyrid in -3-yl)-9-ethoxy-8-methoxt
2,3,4,4a,101d5e xRS U RS NERS) thHEth by B-ye 6Ky -6-pyridin-3-yl-1,2,3,4,4a,10b-hexahydro-

phenanthridin-2-ol

C21 Haa N» O3

Calc.: 352,44

Found (MH+): 353.3

126. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(6-morpholin-4-yl-pyridin-3-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Cas5 Ha1 N3 Oq4

Calc.: 437,54

Found (MH+): 438.4

127. (2RS,4aRS,10bRS)-9-(1,1-Difluoro-methoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Cz2 Hza F2 N2 O5

Calc.: 434,44

Found (MH+): 435.3

128. (2RS,4aRS,10bRS)-8-(1,1-Difluoro-methoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-9-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

C22 Haa F2 N3 Os

Calc.: 434,44

Found (MH+): 435.2

129. (2RS,4aRS,10bRS)-6-Benzo[1,2,5]oxadiazol-5-yl-8-(1,1-difluoro-methoxy)-9-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Ca1 Hig F2 N3 O4

Calc.: 415,4

Found (MH+): 416.3



C25H30N206 Gale.: 454.53 115. -106 -
Aceticacid(2R,4aR,10bR)-9-ethoxy-6-(5-ethoxy-6-methoxy-pyridin-3-y1)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ylester C261-132%06 Gale.: 468.55 116.
Aceticacid(2R,4aR,10bR)-9-ethoxy-8-methonr-6-(2-methylsulfanyl-pyrimidin-5- ]1)-
12.3,448, 108 <P BRI RBR S AT AP i A BRSSP AR A9 acic
(2R,4aR,10dRyahysteonkyeanibrising-6L (1-methy1-2-oxo-1,2-dihydro-pyrimidin-5-
y)-1,2,3,4,4&8:1 0l Nexghydro-phenanthridin-2-y1 ester C231-10305 Gale.: 425.49 Starting from the
appropriate egler #gympounds, which are mentioned or described explicitly below (compounds 121 to
123), or whi Wwg:Rrepaged in a manner known to the person skilled in the art or analogously or
similarly to the examples described herein, the following compounds 118 to 120 can be obtained
according to the procedure as in Example 1. 118.

(2R, 4aR, 105310 ER{AaRBABRGUBIR - ploreitoRiFrinathxieminp-pyimiding-yil-slbRxyiurophenanthridin-2
-0l G21 H24rhédhey-h 13,4661 04-haxahyt(dAphrathadint24l 119.

(2R,4aR, 10k13)+6;(S Reldethoxy-pyridazin-4-y0-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthr
idin-2-ol CZ%Q%ZIN%@Q? Calc.: 413.48

Found (MH+): 474.2 / 476.3

132. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol '

Czo Has N3 O3

Calc.: 353,42

Found (MH+): 354 .2

133. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol

C20 Hzz N3 O3

Calc.: 353,42

Found (MH+): 354.3

134. (2RS.4aRS,10bRS)-6-(5-Chloro-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)-9-ethoxy-
8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

Cas Hag CI N2 Oy

Calc.: 456,97

Found (MH+): 457.3 / 459.3

135. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3.4.4a,10b-
hexahydro-phenanthridin-2-ol

Co4 Has Nj O3

Calc.: 418,5

Found (MH+): 419.3



Found (MW): 414.3 120. (2R,4aR,10b R)-6-(4,6-0 imgfgyoxy-pyrim id in -0-y1) -9-eth
oxy-8-methoxy-1,2,3,4,4a,10bhexahydro-phenanthri d in -2-ol C2 2H01\1305 Calc.: 413.48 Found (MW):

414.3 Startin%é[od@i%%%wﬁé%ﬁg%%@i%@ggﬂp %fgy%ﬁlg @;\3 m‘%m&%ﬁdzgkdf?ﬁfﬂ@ed explicitly

below (compoun compounds can be obialne’daaccording to the

procedure ad¥aE¥dBhenantyidingary, the cyclization reaction can be carried out in the presence of a
catalytic amdintisfNa Cewis acid such e.qg. tin tetrachloride. 121. Acetic acid
(2R,4aR,10bEye9£1h)6XY-6-(6-hydroxy-pyridin-3-y0-8-methoxy-1,2,3,4,4a,101, -
hexahydro-ppgpaniitigind-yl ester C231-126N205 Calc.: 410.47 Found (MN 1): 411.3 122.
Aceticacid(2R,4aR,101M-6-(3,6-dimethoxy-pyridazin-4-y1)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10h-hexahydro-phenanthridin-2-y1 ester C24 H20.1306 Calc,: 455.52 Found (MW): 456.3

123. Aceticalfi(2B AR PHRE) S BRI ol as ARl S-S BB Ak tritsh 2100
2,3,4,4a,10herxehydyeeherantendinidiel 2-y1 ester C24H29N306 Cale.: 455.52 Found (MW): 456.3 - 105 -
or analogoudty, ekSig1dady to the examples described herein, the following compounds 124 to 142 can be
obtained accgsdingséasihe procedure as in Example 1.

Found (MH+): 410.1

138. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-[6-(2-pyrrolidin-1-yl-ethyl)-pyridin-3-yl]-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol

C27 Hzs N3 O3

Calc.: 449,6

Found (MH+): 450.2

139. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyridin-3-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

C22 Hag N2 Oy

Calc.: 382,46

Found (MH+): 383.2

140. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-(1-methyl-1H-benzotriazol-5-yl)-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol

Cas Has N4 O;

Calc.: 406,49

Found (MH+): 407.2

141. (2RS,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-quinoxalin-5-yl-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol

Co4 Has N3 O3

Calc.: 403,49

Found (MH+): 404.2

142. (2RS,4aRS,10bRS)-6-(3-Chloro-2,6-dimethoxy-pyridin-4-yl)-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol



124. (2R5,4aRS,10bRS)-9-Ethoxy-8-methoxy-6-pyridiqes-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol
C21 H24 N2 03 Cala: 352,44 Found (MH+): 353.3 125.

(2RS,4aRsS, JCOb,ﬁszEhEéhoxy -8-methoxy-6-pyridin-3-14-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol C21
H24 N2 03 Caly 4 *Found (MH+): 353.3 126. (2 RS,4a

RS,10bRS)- hokfé -methoxy-6-(6-morphol in-4-yl-pyrid in -3-yl)-1,2,3,4,4a,10bhexahydro-phenanthrid
in -0l C25 Forad (N A+, - 437,54 Found (MH+): 438.4 127.
(2RS,4aRS,10bRS)-9-(1,1-Difluoro-methoxy)-6-(2,6-dimethoxy-pyridin-3-y0-8-methoxy1,2,3,4,4a,10b-hex
ahydro-phenstattiidimi2se bEaRisddbehidhda, BsGiedcodSspohdinguirtng\dbipouhads, Ahlctean be pre-
(2RS,4aRS, %Q@%@Ménﬂeﬂdﬁkm{%mgﬂé@&ﬁ)sﬁ%ﬁ mmmmglers.maﬂ W RN Zomd 42,10b-he

xahydro-ph F&ﬂﬂ;%%&r%eglh%%% IE@‘!)VF@I N&l% ? %ﬁg 1118(9 c(alﬁlr;'e gbé%gdz 8(;(?dngt%ﬂhe 4a.10b-hex

2RS,4aRsS, 6-Benzol1.2,51gxadiazo Qro-met
;hydro phen%ﬂfﬁ?ﬁmaﬁ BEIPRTY %aeﬁﬁisamﬁmﬁw FSSIED (RIECRFAIPE 9 1 e Prpagrice
(2RS,4aRS, POB RIS EMEMDY fi@theriy a5 aviBimaa tip f5tacterisiey -8- methoxy 1,2,3,4,4a,10bhexahydro-phe
nanthridin-2-ol
143. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-pyridin-4-yl-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester
Ca3HasN204
Calc.: 394,47
Found (MH+): 395.3

144. Acetic acid (2RS,4aR8,10bRS)-9-ethoxy-8-methoxy-6-pyridin-3-yl-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

Ca3H2sN204

Calc.: 394,47

Found (MH+): 395.3

145. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-(6-morpholin-4-yl-pyridin-3-yl)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CorH33N305

Calc.: 479,58

Found (MH+): 480.4

146. Acetic acid (2RS,4aRS,10bRS)-9-(1,1-difluoro-methoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-8-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CaaH6F2N20g

Calc.: 476,48

Found (MH+): 477.4

147. Acetic acid (2RS,4aRS,10bRS)-8-(1,1-difluoro-methoxy)-6-(2,6-dimethoxy-pyridin-3-yl)-9-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CosHasF2N206

Calc.: 476,48



C22 H27 N3 06 Calc.: 413,48 Found (MH+): 4142 13}4¢g -
(2RS,4aRS,10bRS)-6-(5-Chloro-2,6-bis-dimethylamino-pyrimidin-4-y1)-9-ethmry-8-
methoxy-1,2F%ﬁ},él@\ﬂ;gy-iﬁ@hydro-phenanthridin-2-o| C24 H32 CI N6 03 Cale.: 474,01 Found (MH+):
474.2 1476.3 132.
(2RS,4aRS,10bRS)-9-Ethoxy-8-methonf-6-pyrimidin-5-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol
C20 Ha N3 (4& Acetips 3agi Fmgﬂbm@enggj,2,5]oxadiazol-5-yl-8-(1 J1-difluoro-methoxy)-9-
(2RS,4aRS, hiithy-9, L3 eyt Gorhethiydraoppynanthridivii2-4| 2s8ed , 4a, 10b-hexahydrophenanthridin-2-ol C20
1-123 N3 03 Calc.. 353,42 Found (MH+): 354.3 134.

(2RS,4aRS, JQORRIG(S-GGTO- ﬁg,%ﬁgéilﬁgfggﬁyé%@a%ﬁéﬁ.%@gn#ﬂ@ﬁi@}ﬂ:&éﬁ&' SihaEgnethoxy-1,

2,3,4,4a,10b-hexahydro-phenanthridin-2-0 CI'N2 04 Calc.: 456,97 Found (MH+): 457.3 / 459.3
135, (2RS,4§\I3§’,‘1’6%E@5- BT R HEiding 8 $8#5201-1-y1-pyrid
in-3-y1)-1,2, S 4dlfBbhexahydro-phenanthridin-2-ol C24 H26 N4 03 Calc.: 418,5 Found (MH+): 419.3
-107- 136. Calc.: 455,52
(2RS,4aRS, Fon9+EUmey-6-(6-imidazol-1-yl-pyridin-3-y1)-8-methoxy-1,2,3,4,4a,10bhexahydro-phena
nthridin-2-ol
150. Acetic acid (2RS,4aRS,10bRS)-6-(5-chloro-2,6-bis-dimethylamino-pyrimidin-4-yl)-9-
ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester
The title compound is obtained from acetic acid (1RS,3RS,4RS)-4-{[1-(bis-dimethylamino-pyrimidin-4-
yl)-methanoyl}-amino}-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester under the cyclization condi-
tions used.
Co6H34CIN5O,
Calc.: 516,04
Found (MH+): 516.3/518.3

151. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-yl ester

CooH2sN304

Calc.: 395,46

Found (MH+): 396.2

152. Acetic acid (2RS,4aR$S,10bRS)-9-ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4.4a,10b-
hexahydro-phenanthridin-2-yl ester

CooHasN304

Calc.: 395,46

Found (MH+): 396.2

153. Acetic acid (2RS,4aR$S,10bRS)-6-(5-chloro-4-methyl-3,4-dihydro-2H-benzo[1,4]Joxazin-7-
yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

The title compound is obtained from acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(4-
methyl-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)-methanoyl]-amino}-cyclohexyl ester under the cycliza-
tion conditions used.

C27H31CIN2O5



C24 H26 N4 03 Calc.: 418,5 Found (MH+). 419.2 137419 -
(2RS,4aRS, 10bRS) -6-Benzo[1,2,31thiadiazol-5-y1-9-ethcow-8-methoxy-1,2,3,4,4a,10bhexahydro-phenan

thridin-2-ol G4, B 03 S Calc 409,51 Found (MH+): 410.1 138.
(2R8,4aRS, %0 R"ﬁg thoxy 646-(2-pyrroliclin-1-yl-ethyl)-pyridin-3-y1]-
1,2,3,4,4a,1 B ena hr|d|n 2-ol C27 H33 N3 03 Cab.: 449,6 Found (MH+): 450.2 139.

(2RS,4aRS,10bRS) -9- Ethoxy -8-methoxy-6-(2-methoxy-pyridin-3-y1)-1,2,3,4,4a,10bhexahydro-phenanthri

din-2-ol C2215%6 At2t34 Cahsid 382 @BS4aRE:H (hR$)-P-888x3-8-Aikthoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-

(2RS,4aRS, 12433 3 dbtheranydrogimalithridin2giiasted H-benzotriazol-5-y1)-1,2,3,4,4a,10bhexahydro-ph

enanthridin-Zol, G¢3,H26 N4 03 Calc.: 406,49 Found (MH+): 407.2 141.

(2RS,4aRS, aog?f?(’%ﬁhoxy -8-methoxy-6-quinoxalin-5-y1-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol
a

C24 H26 N3 403,49 Found (MH+): 404.2
Found (MH+): 461.3

155. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CosHasN4O4

Calc.: 460,54

Found (MH+): 461.3

156. Acetic acid (2RS,4aRS,10bRS)-6-benzo[1,2,3]thiadiazol-5-yl-9-ethoxy-8-methoxy-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

Co4HasN3048

Calc.: 451,55

Found (MH+): 452.1

157. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-[6-(2-pyrrolidin-1-yl-ethyl)-pyridin-3-
yli]-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CagH37N30,4

Calc.: 491,64

Found (MH+): 492.3

158. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-(2-methoxy-pyridin-3-yl)-
"1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

C24H2sN>05

Calc.: 424,5

Found (MH+): 425.2

159. Acetic acid (2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-6-(1-methyl-1H-benzotriazol-5-yl)~
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CasH2sN4O4

Calc.: 448,53

Found (MH+): 449.2



142. -111 -
(2RS,4aRS,10bRS)-6-(3-Chloro-2,6-dimethoxy-pyridin-4-y1)-9-ethoxy-8-methoxy1,2,3,4,4a,10b-hexahydr
o-phenanthridin-2-ol - 108 - C23 H27 CI N2 05 Calc.: 446,94 Found (MH+): 447.3 Starting, unless

otherwise meptio from the co opdi rting compounds, which can be prepared -in a manner
known to thqu%rs%%lggéille c|Jr‘1F thq@?‘?—%r?a%gggﬁgé S sﬂ’r‘ﬁrl%sﬂ'f ooméal &‘e‘iﬂ?ﬁ‘a'%ﬁgﬂ & HeWibed herein
below, the fo'm}’fﬂrf?mﬂﬂédm%ﬂbei'ﬁb can be obtained according to the procedure as in Example
18. If necess@wyiN&eyclization reaction can be carried out in the presence of a catalytic amount of a
Lewis acid sgale.e4g5,62 tetrachloride. 143.
Aceticacid(2Edéhdan)LieRS)-9-ethoxy-8-methoxy-6-pyridin-4-y1-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-y1 ester C23[1261\1204 Calc.: 394,47 Found (MH+): 395.3 144.
Aceticacid(2RS ,4aRS,10bRSE—9-_ethox -8-methoxy-6-pyridin-3-y1-1,2,3,4,4a,10b-
hexahydro-pﬁtgﬁ'gﬂ{f‘ﬂ%wf!’y ORI <8 %@%m@%ﬂ@r?mmﬂdaﬁﬁaseﬂm%@@@%. Acetic acid
(2RS,4aRS, {PRBYNG: AR A OnREHESHCEN (B RienyRd INadnghnsy oeMuaBty the person skilled in the art
1,2,3,4,4a,10baharedvsiirotsieriaritheithe Rapiples ties iBed ka1l the @i duinly cohpBunds Heurd (1&dh): 480.4
146. Acetic asiob{2R3 4rRSEA RS pBcblitediflnaranprinoxy)-6-(2,6-dimethoxy-pyridin-3-y1)-8-
methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ylester C24H26F21\1206 Calc.: 476,48 Found
(MH+): 477'461. (2RS,4aRS,10bRS)-8-(1,1-Difluoro-methoxy)-9-methoxy-6-pyridin-3-yl-1,2,3,4.4a,10b-

hexahydro-phenanthridin-2-ol

162. (2RS,4aRS,10bRS)-8-(1,1-Difluoro-methoxy)-9-methoxy-6-(6-morpholin-4-yl-pyridin-3-yl)-
1,2,3,4,4a,1 Ob-hexahydro-phenanthridin-2-ol

Starting from the corresponding starting compounds, which can be prepared —in a manner known to
the person skilled in the art- analogously or similarly to the starting compounds described herein be-
low, the following compounds 163 to 164 can be obtained according to the procedure as in Example
18. If necessary, the cyclization reaction can be carried out in the presence of a catalytic amount of a
Lewis acid such e.g. tin tetrachloride.

163. Acetic acid (2RS,4aRS,10bRS)-8-(1,1-difluoro-methoxy)-9-methoxy-6-pyridin-3-yl-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

CaoHooFoNoO,

Calc.: 416,43

Found (MH+): 417.3

164. Acetic acid (2RS,4aRS,10bRS)-8-(1,1-difluoro-methoxy)-9-methoxy-6-(6-morpholin-4-yl-
pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester

C26H29F2N3 05

Calc.: 501,53

Found (MH+): 502.4

165. 5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4%,10b-hexahydro-phenanthridin-
6-yl)-pyridine-2-carboxylic acid



147. Acetic acid (2RS,4aRS,10bRS)-8-(1,1-difluoro-meihoxy)-6-(2,6-dimethoxy-pyridin-3-y1)-9-
methoxy-1,2,3,4,4a,10b-.hexa_lhydro-phenanthridin-2-y1 ester 0241126F2H206 Calc.: 476,48 -109- Found
Eg/lFL_g)zl :‘g;'%n%ﬂRéoLé! QUGG bed for Exampl 35 acidio acid (2R 4aR. 100R)-6-(6-oyano-pyricin3y1y -

: : -6-penz adiazpl-5-y1-8-(1 1-diflugro-methoxy)-9-,.. . .
bt SR e R 2 a RSt hod DA 172) s convertd in
(2R8,4aRS, FUSREFRHIS BRI TRRA GRten SRR FRING R o9 A N8 hexahydro-phen
anthridin-2-y1, 8fe4ad ohExahyespshenarihrid o 55D -pyidine-2ivRoimiig goid Bgthilestrs-acid
(2RS,4aRS, H0hREINA 4BEpcHanmg2 Bobisroi et By(aARyaR; fOpR I thaky 2 uliroxy-8-methoxy-
ethoxy-8-me{noxy da 408 fetan)RBphenaihin-Repadheidibadadniidecid e tifeesermpouwssbiegbtained
from acetic a}g:fn@ﬁ%ﬁ-‘??séﬁtﬁk %f‘ﬂiLﬁ(B't(%'.cﬁ)’HﬂﬁﬁQbﬂé\B\mgBﬂ IINaAa the solution stirred at 60 °C

y1)-methanoyl]-aminqg)-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester under the cyclization conditions
sbl, oo AN TRE R =8908 L PR URCERRP A PRI hobonpros el 8 S
Aceticacid(2resiiaruovehred ihs safiesidue extrasieg- st whiciriarmy-(pethanck Aftaefiltesing off and re-
hexahydro-pinevisgtinidilatis/356 s1e (82 3D 4DEA BRI @eaiourg B 4btaloethd (MH+): 396.2 152,
Aceticacid(2Bs HhaRSH1 0bRS)-9-ethoxy-8-methoxy-6-pyrazin-2-y1-1,2,34,4a,10b-
hexahydro-phgpagsprigin-2-y1 ester

Found (MH+): 397.2

166. (2S,4aS,10bS)-6-(2,6-Dimethoxy-pyridin-3-yl)-8,9-dimethoxy-1,2,3.4,4a,10b-hexahydro-
phenanthridin-2-ol

The title compound can be obtained by chromatographical separation of the corresponding racemate
(Example 42) using a column as described below at the end of the chapter “Final compounds”.

Cz2 Hag N2 O

Calc.: 398,46

Found (MH+): 399.3

167. (2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-8,9-dimethoxy-1,2,3,4,4%,10b-hexahydro-
phenanthridin-2-ol

The title compound can be obtained by chromatographical separation of the corresponding racemate
(Example 42) using a column as described below at the end of the chapter “Final compounds”.

Ca Hyg No Os

Calc.: 398,46

Found (MH+): 399.2

168. Acidic acid (2R,4aR,10bR)-6~(6-cyano-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4%,10b-
hexahydro-phenanthridin-2-yl ester
Starting from compound A61 the title compound can be obtained analogously to Example 44.

169. (3SR,4aRS,10bRS)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-3-ol
Starting from compound 170 the title compound can be obtained analogously to Example 1.



C22H25N304 Calc.: 395,46 Found (MH+): 396.2 153.44¢etic acid
(2R8,4aRS,10bRS)-6-(5-chloro-4-methy1-3,4-dihydro-2H-benzorl ,41oxazin-7-

V-0-ethoxFon AL 24" BRI PRRAINOA Sk hoioh el SamBRpd =

obtained from acetic aC|d

methyl-3,4- dﬁ’ﬁ/aﬁa421—|°Béﬁfﬂr!dﬁTo9!é"‘ﬂ?f“f"9ﬂT r?ﬁé‘lﬁa?‘?()yl] aminol-cyclohexyl ester under the cydization
conditions u$éattinglft@n (e lepprwoda@1skding dqnndw)dsigertionsd pgow §ig title compound can be obtai-

Aceticacid (23, 4adgolflip 8 Sxbnpihgdcy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-y1)-
1,2,3,4,4a,10b-hexahydro-phenanthridin-2-y1 ester C26H28N404 Calc.: 460,54 Found (MH+): 461.3 155.

AcetlcaCld(2§t§r&%'?»§m]ﬂQ F%%}o%n E%%p%tﬂ%é%%é%ﬂlé%wg@ the %PJ o§n£¥'ee£|3(a)9(e correspond-

1,2,3,4,4a,10b-h - dl\/|+ 4613
o6, Acetoa RISt S SO S S BRI Fo 08 1A i PR DA S et g by

2,3,4,4a, 108 Ry e HPenanthrld in-2-y! ester C24H25N304S
About 1 g of the free base is solved in about 10 ml of a suitable solvent at room temperature. To this

solution 1.1 eq. of the appropriate acid is added in one portion under stirring. The mixture is stirred
over night while the salt precipitated. The salt is filtered off, washed with about 2 ml of the suitable
solvent and dried over night at about 50 °C in vacuo. Thus, for example, in the case of hydrochloric
acid an ether or alcohol solvent (e.g. dioxane, THF, diethylether, methanol, ethanol, or the like), or in
the case of organic acids, such as e.g. fumaric, tartaric or oxoglutaric acid, a ketone solvent (e.g. ace-

tone) may be suitable.

The following salts are obtained according to the abovementioned procedure or analogously or simi-

larly thereto:

(2R 4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-o!
hydrochloride
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride

(2R ,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride

(2R ,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride

(2R, 4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
hydrochloride

(2R 4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride

(2R 4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride
(2R,4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol hydrochloride
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol hydrochloride



Calc.: 451,55 Found (MH+): 452.1 157. Acetic acid - 114 -
(2RS,4aRS,10bRS)-9-ethoxy-8-methoxy-646-(2-pyrrolidin-1-yl-ethyl)-pyridin-3-

y1]-1,2,3,4, hexahydro: idin-2-v1.ester 62913 Galg i AT0BASQMAL(MH+): 492.3
156, Acetical 2R'Eﬁﬁ%%f’{%o”#@g‘gj%‘iﬁﬁ@ﬁ%ﬁﬁﬁ%ﬁ%%ﬁ#’&%%ﬁ%@ﬁ{m
1,2,3,4,4a, 1 OIS PR S NARENRAin- 2y 1 ester C24128 N205 Calc.: 424,5 Found (MH+): 425.2 159.

Acetic acid @R 4aREARDES v REys-Srieeiery-B2 @ 4Ard iR Poa Ao A yD-1-
1,2,3,4,4a,10kthe:A HimpdrinEreedydritieridey 1 ester C251-1281\1404 Calc.: 448,53 Found (MH+): 449.2
-111- 160. AqEliAMHERSHRRSGy LDhR®)PeateokB 7o ey 0b-tpxityratiphSagiihtidh 44, 10b-
hexahydro-phepantnpginudn3- & ajdRRdids N 3 04 Calc.: 445,52 Found (MH+): 446.3 Starting from the

appropriate r unds, which are mentioned pr descr exphcit . ounds 163 to
164), or whif‘f? ggr'% %@%?ggg’rgegy me%%%an)ﬁﬁ kén%@\?r?%{g%%pﬁé%%@ﬁ%%%’?I%qfr){%?[gﬁalogously or

similarly to tRe230PFfEE d&uiBed herein, the following compounds 161 to 162 can be obtained
according to(gﬁéfﬁd@é@h?@g@m@g}qﬂﬂ@l@-methoxy—pyrimidin-5-y|)-1 ,2,3,4,4a,10b-hexahydro-

phenanthridin-2-ol sulfate
(2R,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-8-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol sulfate

(2R 4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol sulfate
(2R,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol sulfate
(2R,4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol sulfate

(2R 4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yi)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol sulfate
(2R,4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol sulfate
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yi)-1-
methyl-1H-pyrimidin-2-one sulfate
(2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol methansulfonate
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
methansulfonate

(2R ,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol methansulfonate

(2R 4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol methansulfonate

(2R ,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol methansulfonate

(2R ,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
methansulfonate

(2R 4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol methansulfonate



161. -115 -
(2R8,4aRS,10bRS)-8-(1,1-Difluoro-methoxy)-9-methoxy-6-pyridin-3-y1-1,2,3,4,4a,10bhexahydro-phenant

hridin-2-0l 162.44R 10bR S-Ethoxy-8-methoxy-6-(&-methoxy-pyridin-3.y)-1:2.3442,10b-hexahydro-
(2RS,4aRsS, ObR§ ,$ ¥ uoro etthoxy) -9-methoxy-6- (6ymorpholln 4-yl-pyridin-3-y1)-

1,2,3,4,4a, 1('38 exan enantLh aan 2-ol Starting from the corresponding startin ounds, which
can be prepé@@ﬁaﬁﬂggﬁ?' T RSEN AT s TrdrenrPRd - Rivhe PR R o gl’i’ﬁil ¥ to the

starting compexahyisochsoapibiiiingt-el mptrnaulienatfollowing compounds 163 to 164 can be obtained
according to(tretaRoobHE )66 46 Dinfetanyplernidd-3Hynoatissarg-nibibayeli2 Stitarthatimmahydr-be carried out in
the presenceudhanfiiiiyiiol MbRLNEuBbtewis acid such e.g. tin tetrachloride.  163.

AcetlcaCId(Zgﬁmbk?lg_ = |§|e(1i]1ﬁarqm {,ﬂ,{ﬂﬁ,@?ﬂé}@ cghg?tg'mﬁgx@frpwfﬁay{%-hexah ydro-

1,2,3,4,4a,10b-hexahydro Ip ant |d|n -y1 ester C22H2ZF2N204 alc.:'416,43 Found (MH+): 417.3
164. Acetic g ﬁilan hr| n-2-ol met ansul onate

(2RS,4aRS, SR 43R 1PPR)-AftiersArwelieNS-osthetidd 2 d-t8- 1R hsKanraRsAtfiAdE-0 M) > 3 4,4a,100-h
exahydro-pheethyithidimidinyions reetEPeHRERSN 305 Calc.: 501,53 Found (MH+): 502.4  165.
54(2R,4aR, () QrEthsRys Ehydr oty dieryeshnstioly2,3,3 e, 10b Heexinjdyeipbepaeintieid16-y 1)-pyridine-
2-carboxylic ggid1i-bgrimiiRogRRMhasGsRitbed for Example 35 acidic acid

(2R,4aR, 10%%1 ﬁal%%oﬁ %ﬁo‘ﬂ) ) fidin-3-yl)-9-ethoxy-8-methoxy-1,2,3.4,4a, 10b-hexahydro-

ethoxy-8-me exahydro-phenanthridin-2-ylester (compound 172) is converted in a

1
first step mtd’?ﬁ%%@ﬂ%@'&%d’m [$mino ester
5-((2R,4aR 1%#3@-%&3‘?@%{[&@29“8%@%%‘21?'?ﬂg'ﬂﬁﬁlhé&é?ﬁrﬁ?d%@ﬁ%ﬂdm 6-y1)-pyridine-
2-carboximiditeaaithridiotiyl eiede. In a second step, 443 mg (1.08 mmol) of
5-((2R,4aR, 1 ERO@R P ¥ERoky draxihBqtethoxitibd:Bydnddin Bphhicxa Ay to phexeugtnsidin-6-y 1)-pyridine-
2-carboximi(ygeﬁg,i,q,,qgﬁtb‘ﬂ ggigs are dissolved in 3 ml of THF. A solution of 51 mg (2.16 mmol) LiOH+120

o added and g solen meaﬁgtﬁo%mm@m O HSAGILFES 19 gaRpnori acid anc

Disodiumhy e solvent is removed an residue extracted with chloroform /
methanol. ARE?%?!E}EWH' K §W8 femoving the volatiles 350 mg (82%) of the title compound are obtained.
C22 H24 N2@%4eR b %@m@fﬁj qul-)1 “Apyridingds)-8-methoxy- ,2,3,4,4a,10b-hexahydro-

(2S,4aS, 10bSpaxireiiniobeikate-pyridin-3-y1)-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol
The title conjprYSR TBR)E (8 biDinetidy-piidsriatogyophioay-sapettatipn, 2B théadotréegtding racemate
(Example 42)dgiRthiridnirae described below at the end of the chapter "Final compounds”. C22 H25

N2 05 Cato.; 398,40 forY 8 AL 3 RaR)8-(6-methoxy-pyridin-3-y1)-1,2,3,4 4a,10b-hexahydro-
phenanthridin-2-ol citrate
(2R ,4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol citrate
(2R 4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol citrate
(2R 4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol citrate
5-((2R 4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyridin-2-one citrate
5-((2R,4aR, 10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyrimidin-2-one citrate
(2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol L-tartrate



167. -116 -
(2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-y1)-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophenanthridin-2-ol

The title com ine kO aphical I ( ing racemate
b b e

inal compounds”. C22 H26
N2 05 Cato.:'398,26 Found MH?: 399.2 168. Acidic acid
(2R, 4aR,10bRR-¢2fb1 E0RHSENMRNA-ES{ O SEByzeid el $: )3 228 4o HiRbemyu®:-phenanthridin-2-yl
ester Starting'feoantoistingeel hdari@tethe title compound can be obtained analogously to Example 44. 169.
(3SR,4aRS, 10k RE) 164R) 6-EXinatb onatroyyidi(2-r&ndxe theyder-sahaxy 443, Bl-Haakyblae xahydro-phenanth
ridin-3-ol StagHgehiiaiopQkkaed 70 the title compound can be obtained analogously to Example 1.

-113- 170. tCACIHRRR AR BR):6:(6:8:dimethoxypyrigin-3:wl)-p ethoxy-8-methoxy-
1,2,3,4,4a,1§%%’1%>%g1]g% ?c?é%%ﬁ%%ﬁ%‘( r?g"%{f? gistgp‘%t%pr‘ﬁn%812%%%@3%%@%%2@%&? 8élocompou nds
mentioned bgwm%ﬂ@'%ﬁ%ﬂﬁd can be obtained analogously to example 85. Starting from the

appropriate cEfRftRtRRITERINER BebYY-SryrasB-dphichiidia At eehyditespeantifignsattlcan be

obtained, fortestateiple, according to the following general procedure, or analogously or similarly thereto:

About 1 g of grefira MR5S-3,6WWesIHEKRPRIdain-MliRs- st AN Gokvent, aeorodaskasya@tire. To this
solution 1.1 eg.ofiheARSARHAIS@cid is added in one portion under stirring. The mixture is stirred over

night while t It precipgated. The salt is filtered off, washed wi u | of the suitable solvent and
dried over n&%ﬁ%ﬁi@gﬁ ét%ﬁﬁol ’%’Eﬁ@‘?"i’h"h@ . 'Fc‘)er&il examp é?_%yaﬁégg%’q&%dic%%éa!ﬁ%ﬁc acid an ether or
alcohol solve e IBZME-HIRE diethylether, methanol, ethanol, or the like), or in the case of organic
acids, such d3TegRil bR (AR mstitveMmnaduethroaeydmgdiReryhd- st ehorcbohdyamidPbe suitable.
The followinpealpdsrelebtativirtihe2zddrtarigtto the abovementioned procedure or analogously or similarly
thereto: (2R 4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-

(2R,4aR, 10062 Rrinpathexyyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid

in-2-ol hydroghlgri ino-pvrimidin5-v]).o- o 5 ! :
o G s (b A e P S LD A
hydrochlorid ghenanthndln- -ol L-tartrate

(2R, 4aR,100R2R£aRJD - Hridnuxy-Bepyyaihony Lidtita. L-sxehy dophenanbridietafyéirophenanthridi
n-2-ol hydrookdtidtH-pyridin-2-one L-tartrate

(2R,4aR, 1008 R A0y RG-9vERRO Q)7 Bty 8 ey 18 d a0t hdxahdfbphchinAanagisinophenanthridin
-2-ol hydrochlgy f1H-pyrimidin-2-one L-tartrate

(2R 4aR. 100G (2, e M BRGNS BRI 2 bRl fxanycrophenanth
idin-2-ol hyd ochlon le ' RS B _ I

(2R, 4aR, 100R5 B HEHING-8 HHaHHasy 8P Pes Fergropiion #aning 8 YeZahydro-phenanthridin-2-ol

hydrochlorid @R 4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol D-tartrate
(2R 4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4 ,4a,10b-hexahydro-
phenanthridin-2-ol D-tartrate
(2R ,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4 ,4a,10b-hexahydro-
phenanthridin-2-ol D-tartrate
(2R ,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol D-
tartrate
(2R ,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4 ,4a,10b-hexahydro-
phenanthridin-2-ol D-tartrate
(2R 4aR, 10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol D-tartrate



(2R,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethppy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthr
idin-2-ol hydrochloride

(2R 4aR, L00B 9 ey SreHIRNH S ORI N et 23 4.4 BRsasaavrophenanthriin 2

-ol hydrochlorlde ol Detartrat
(2R,4aR, 1008 '@ 2RI -4- methoxy-pyrimidin-5-y g -9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexah
ydro-phenan . H08RWOEERImRIRdamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b- hexahydro-

(2R,4aR, lohmm;@@ﬂﬂbﬂﬁbﬂwipyndm 3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol hydroehi@raar;108R)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
(2R,4aR,10%1(%Qmwa@m@?p¥gmidin-5-y|)-9-ethoxy-8-methoxy-1 2,3,4,4a,10b-hexahydrophenan

thridin-2-ol h
o (R 4R 1D ??’ﬁ-é-e By o hogy 21ydton & methory=1.294/40. gl exchydro phonpriid ey 7 1 1
ethyl-LH- SIS R 2 s a%rl

5-((2R,4aR, 18bAgRl b2 E-Rifer ey anmidichby)Stethaor Stmetimpoh bR SR 0bHhsxaliivdiedin-6-yI)- 1-
methyl-1H-pphenalihriireRe! Imesdratatitaidde

(2R,4aR, 10hER:£ak2100Ry methexsys pysiatiy B-pinAdRtBoxN-B 3l onindxdny dtedihdidRthiRiaydrophenanthrid
in-2-ol SuIf"J‘tﬁveso-tartrate

(2R 4aR 100 oy B el IRV S %, 3 4B apsahvarophenanthriin

-2-0l sulfate
(2R,4aR,10@7@-’[‘?7@1@%%@??6%@5%|d|n-5-y|)-9-ethoxy-8-methoxy-1,2,3,4,4a,1Ob-hexahydrophenanthr
idin-2-ol sulfé&B.4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-

(2R,4aR, 10hiRyrirfitindinp-6-piestistaztel- 1-yl-pyridin-3-y1)-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthri

din-2-ol sulfg#k 4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a, 10b-hexahydro-
(2R,4aR 10%&%@@ P%pmgxxag%qedazm -4- yIS) 9-ethoxy-8- methoxy 1,2,3,4,4a, 10b -hexahydrophenanthr

idin-2-ol sulfate

(2R, 4aR, 1008 B T RSB A meBLTy filitn3e§3 -omBRye-Riemelyd 284 4a, 10bhexah
ydro-phenarfiigsetayais sulfate

(2R,4aR,10HPR4ARH GRS EIacXNgyvidinyBdgrOt gth@rih@andatiethoxyt] 2,3 4 4a A hekahwetoy drophenanthridi
n-2-ol SU|fat©henanthnd|n-2 ol meso-tartrate

(2R 4aR L08R k2, %t@z@m ISR AR b3 Aighvcrophenan

thridin-2-ol sulfa ed?. -9-Etho roxy-8-methoxy-
,2,3,4,4a, 108 F)’?' %eda ?grru]d;rh AdIR-6- afsé% methyl-1H-pyrimidin-2-one sulfate

(2R,4aR, 10[5?5 ”@TZ %b @%ﬁ&?%@ﬁﬁrﬂyﬂwg)e?m%erﬁﬁfﬁ%v £:3:4%.2%TerRekahy drophenanthridi
n-2-ol methahen#ghedin-2-ol meso-tartrate

(2R,4aR, 10l £k tlooRy-e3 ity ptaidninSsy)-d-cthdxd-dmdibiicjr e e duargphiexaniivadin-2-ol
methansulfopiganthridin-2-ol meso-tartrate

(3R 42 10038 Lty S I G S RO S 0 Tt SR QR A liophenanthri

-2-ol methans
(2R, 4aR, 10508 -G IR ERE IS AR 5-y 1)-9-ethoxy-8-methm-1,2,3,4,4a, 10b-hexahydrophenanthric
lin-2-ol methafttaBeRsalebR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-

methyl-1H-pyrimidin-2-one meso-tartrate
(2R,4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol D-malate
(2R/4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol D-malate
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol D-malate



(2R,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yf4g8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthri
din-2-ol methansulfonate

(2R 4R 100G & gy B BRSNS 8- ARRB M ARG lcin-2-0

methansulfona
(2R,4aR,10b‘ﬁ?’@'{‘§f€-’b¥lﬂ%ﬂ1’8§?jﬁynda2|n-4-y|)-9-ethoxy-8-methoxy-l,2,3,4,4a,1Ob-hexahydrophenanthr
idin-2-ol met#RraRftivRL6-(3.¢imethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
(2R,4aR,10biRevitinineg-8-Metiatey - 6-(6-methoxy-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridin-2
-0l methansytirrake10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-

(2R,4aR 10%;3@,9@0[3“@%}4@1;@%[6 matoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahy

dro-phenant %L th
(2R,4aR, 10b - @;6' D 'nletﬂoglﬁyg r] g l)e h%r)‘&/x srﬁngttﬂoyyﬁz,g,%’ff AObﬂ%aHexahydrophenanthr|d|
n-2-ol metha&tl 20l D malbit

(2R,4aR,10tﬁ%}@ﬂzﬂﬁ?ﬁ@ﬂrﬁrlﬁmmo?ﬁwrﬁmmnﬁvwméws%%@WQ:E?S’J@M,@O&HEkahyd rophenan
thridin-2-ol medthginti:oitiie-one D-malate

5-((2R,4aR, HigIR)49rEbsrye 2=y oxyrdonyes dtioty 2, 3,9 Ah 10b Heexaiays phephaniityigin-6-y1)-1-

(2R ar LA, %@mﬁ%ﬂggm{%mt et et L
methyl-ng rlmlgin- A ng’ qﬁar&é op 5 "&30)3}’33* met(?.oxyq)@?){qa@b ﬁexaﬂyg

(2R, 4aR, 1081586 Dy ridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a, 10b-hexahydrophenanthridi
n-2-ol citrate(2R.4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol L-
(2R,4aR,10bRya8 Ethoxy-8-methoxy-6-(6-pyrazol-i-yl-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol citrate2r 4aR,10bR)-9-Ethoxy-8-methoxy-6-(2-methoxy-pyrimidin-5-yl)-1,2,3,4,4a,10b-hexahydro-

(2R,4aR 10%%,3%@(_% -S1NRLRXY-6-(2-methoxy-pyrimidin-5-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol C|trate

(2R,4aR 10b&"-‘?‘§2 PRGE 40'3('?/1 er}?/?x%falm- -'{/‘Tf'&)'g'eg')?f/(yS 'me%cﬁy %34 42 140a heemd exahydrophenanthr
idin-2-ol Cltr nanthridin-2-ol L-malate

(2R, 4aR, 108 4IR 1RBRY SBEtBoKy RIS BlidRzALAptBvHdm-pI ) S-metiesyy-4 2 a Wh-hestmdvahydrophenanthri
din-2-ol citrapbenanthridin-2-ol L-malate

(2R,4aR 10&%1@&31ﬁsﬁ)'umgbcmmusi@%inu&mﬂ%@amyy%meﬂk&w—,ﬁ&mm,w&ﬂwmhydr0phenanthr

idin-2-ol C'tr nanthndln—z-ol L- ma

(2R 4aR 1005 B gy B i -eH e ey RV sl s AN ay ppenanthricn2

-ol citrate
(2R, 4aR, 100528 e Bhenaniidingis k- &S oxy -pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahy
dro-phenantfAfetaB e RIPfeb(Dirnethrytryiifin-8:3( 1 Bethpactasdoyr|dis- 441\ -k gr8-methoxy-i
,2,3,4,4a,10bhkeadinidirapdi &realtiteidin-2-ol citrate

(ZrFf éaR 10:@:&-43@'kmRﬁ@/ﬁmﬂy@aya}mwm:u&y%gm,%&m@kwayurd-&é%ﬁaaw@meuahydrophena
nthridin-2-o0

5-((2R,4aR
methyl-1H-p J‘; %

yr|d|n-2-one L-malate
dne %%-tnXxy-gwaBaxy t-rr]noet oxy%,g,’3 4,43 %gt?hgga aﬂ%dgﬁéﬁgrﬁﬁn t n%lq -6-y1)-1-
me thyl- 1H pyrlmldln-2-one L-malate
(2R 4aR,10bR)-6-(2,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol fumarate; m.p.: fnd.: decomposition starting at 172°C
(2R 4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-yl-1,2,3,4 ,4a,10b-hexahydro-phenanthridin-2-ol fu-
marate
(2R 4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol fumarate



5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,$1¢ 4a,10b-hexahydro-phenanthridin-6-y1)-1-
methy1-11-1-pyrimidin-2-one citrate

(2R4aR,10bg éa%és%@gﬁn&ws%ﬁ&y%x})n&r%&fg%%meéwyz%2é%%%ﬁ%xahydmphenamhﬂd

in-2-ol L-tartrate - dm ool funara
(2R,4aR,10 dloia h 8- Methioxy-6- pyrimidin-5-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
L-tartrate (2R4aR, 10bR -6-(2,4-Dimethoxy-pyrimidin-5-yl 9-ethoxy—8-methoxy—1 2,3,4,4a,10b-hexahydro-
(2R,4aR, 10bpRprevihtidineg-8-furadrisy -6-(6-pyrazol-1-yl-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol L-tartr@r,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,10b-hexahydro-
(2R,4aR, 100 Qfathar e-8r athaxy-6-(2-methoxy-pyrimidin-5-y1)-1,2,3,4,4a,10b-hexahydrophenanthridin
-2-ol L- tartrate

1 ,6-Di h hoxy-1,2 -
(2R,4aR,10b ER?%aRZ Otb me(t ox§m§§/rfx y"q:?zyrll)—zlﬁ' Ié %Q?/ Snr1ne%[‘hg)>(<3§/ 15:4%‘}13 iOb rt%alq xahydrophenanthrl
din-2-ol L-taf f@" hl"ldln-2-0| fumara
(2R, 4aR, 10bR}-4rR 1 R)-BEHemSyethpyrasheiaxtparisin-3rd) 10h I s iRkibexpheFtinthridin-2-ol
L-tartrate phenanthridin-2-ol fumarate

(2R, 4aR, 10b2 fat&160R) 15 e ImptRNEIHAE fieldxP-alai-8-y) stbpsyy s tdikodpd Koahrxany drophenanthr
idin-2-ol L-tagj ARy dro-phenanthridin-2-ol fumarate

(2R 4aR 1063 9oE oy S methey; S Gy RIS 3ok 44, UB- Hgpygrophenanthridin-2

-ol L-tartrate

(2R, 4aR, 1007 ENE BthYBAHo-4-methoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahy
dro-phenantt#RifaF18PR)-GrferBigethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
(2R,4aR,10bRpeuitrgid2robiimecatpyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol L-tartraigeRr 4aR, 10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-

(2R,4aR 10%7(%mey@|@fmapa¥élmldm -5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophena
nthridin-2-ol

5-(2R 4aR. 03 %(j( e e ooy 2 A R -y -
methyl-1H-pyIRIH-STomEmic 5‘&8?8 untarae

5-((2R,4aR, 18bAaRLehRL& (< S-RNfaeievarrHidinby Srethavrmetmonbzaidytrd Oprieraivdieidin-6-y 1)-1-
methyl-1 H-mhenardimidi@re mateirtatte

(2R,4aR, 10ER£aK21 6o Ry ethengyapystatay By eyt 2 Byeiaaoy-Aeabydid phbRinhesatysirophenanthridi
n-2-ol D-tartigigsdad-- Md.: decomposition starting at 107C

(2R 4R 10863} . gy CmE) BN R R IURCRY IS Y3 2% A Qhufrahyrophenanthric

n-2-ol D-tart

(2R, 4aR,100RF B A RKASy rimidin-510-9-ethoxy-8-methoxy-1,2,3,4,4a, 10b-hexahydrophenanthri
din-2-ol D-tattFafaR.10bR)-6-(2,4-Dimethoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-

(2R,4aR, 10iRer@ritivineg-@-(@drinalazol- 1-yl-pyridin-3-y1)-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthri
din-2-ol D-tagtradaRr,10bR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol mal-
(2R,4aR,10QR):2-Ethoxy-8-methoxy-6-pyrazin-2-y1-1,2,314,4a,10b-hexahydro-phenanthridin-2-ol

D-tartrate

(2R,4aR, 106%5- - %ber%gfﬁo?&/net?/?f( AR '91‘.‘)"8‘9' "(])%)/' eRS) xy213 F 40 hfé%h%der?(ahydrophenanth
ridin-2-ol D r|d|n—2—ol maleinate

(2R, 4aR, 108R5-BRADREhiieryitonetbaxsbriipaieiontiidia-3yd.ehbds. Blerhetebydior, 2 3,4,4a,10bhexahy
dro-phenantpiitshmiBridinE2-ta rtraiédnate
(2R, 4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol maleinate
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,44a,10b-hexahydro-
phenanthridin-2-ol maleinate



-117 - -120 -

(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid

in-2-ol D-tart(2Re!4RROBRIGI DIt efriRrhhian Bt aim Ay DY #BIT IB-mav bl 1 ROXY: Syn R g Y. 2. 3,448, 1

Ob-hexahydiaehaailbidinedhistartrate o e

54(2R,4aR, -9 =2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-y1)-1-

m (a(thyl-lH-?%%B?'{%%Egé ?t‘zgl{%\,égl)g%yéow- -methxy-1 2,3,4,4a,10b-hexahy: ro—phe%anthridin-G-yl)-L yh)

5-((2R,4aR, F -@YHS'WWH‘%?W?—methoxy-l,2,3,4,4a,10b-hexa hydro-phenanthddin-6-y1)-1-

methyl-1H - Wdﬁ%ﬁ@@ﬁb%’ﬂ’a@@ydrOXy-8-methoxy-1 2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-

(2R,4aR,10breh61-(TH GyDimitiiti2eone praladiaid-y 1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid

in-2-ol meSOéiarlw,GObR)—G-(Z,G-Dimethoxy-pyri_din_-:-}_-yl)-9-ethoxy-8-methox -1 2,3,4,4:1,110(:5)—hex hé/dro- -

(2R 42R. L06RYGri oG SEHIBCL XM Beot ol Ry Qi fpexahydro-phenanthricin-2-ol

mesa-tartratl?éqg%?d?%g_ Ve trn\]om/- -methoxy- -Ff—me oXxy-pyrimidin-5-y1)-1

2,3,4,4a,10b- ’exahygr phenanthridin Yol RYATTpYl]es3.4.4a,10b-hexahydro-phenanthridin-2-ol

(2R,4aR,106’?‘\’39%'!??49Dimethoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-l,2,3,4,4a,1Ob-hexahydrophenanthr

idin-2-ol me&RATAMRPREARY 18 OlehY9-E (Broxyp=6-Bylmyddinchi)-ytlapsmidintBoybdhyaethoxy-1 12,3,4,4a,1

Ob-hexa hydrepéremiiti2rid vxdiolaraeso-tartrate

(2R 4aR, 100 AADORYo BRI Ry B etk bmidiiayh D5 LX R RARAgNthridin-2-ol

(n;(;sz-t?artlrgt&]en%nthﬁdm'z"(" Sthaxy-ovridazin-4-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth
4aR, -6:(3,6-Di xy-pyridazin-4-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenan

o mgg@_ﬁaﬁg%e MENERdazind: /58 othoxy-8-methoxy- 2,54 4a.10b-foxanydrae . "

(2R, 4aR, 10BP &Pt mAEIRTBY-methoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexah

ydro-phen aftRrAaMmISHRHE e (Gtimidazol-1-yl-pyridin-3-yl)-8-methoxy-1,2,3,4,4a,1 Ob-hexahydro-

(2R,4aR,10bRp@ hidin Rinhethghdamieidin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid

in-2-ol MeSERRMRIDbR)-9-Ethoxy-8-methoxy-6-pyrazin-2-yl-1,2,3,4,4a,10b-hexahydro- thridip-2-
(2R,4aR, 10pR)bz2:Dimethylamino-pyrimidin-5-y1 -9-eth’o'xy’-8-mgtxﬁo%yﬂ?g%‘ﬂﬂgﬂb?b%exa

hydrophen idin-2-al fartrate

5-((2R,4aR, %ﬁdﬂﬁ%ﬁm {'E%Z%er‘ﬂ%%ﬂawl'fﬁ%%ﬁa}‘féﬁ%&%ﬁ;‘kﬂ%JHH@ﬁéﬁmin-6-y1)-1-
methyl-1H-BYPARTS4ihe oheogitaaise

5-((2R,4aR #BURF- RS Frihoangaretyx8-6rie thethyxg-13Rii4; 21 0b hHexahgoapheranthridin-6-y1)-1-
methyl-1H-phemaittindD-2ioborogbtatatetrate

(2R, 4aR, 106R y4R(MDERPEEHRaHiHN 0 SRS MR dvibd PPN Xgly drophenanthri
din-2-ol D-malatGdro-phenanthridin-2-ol oxogutarate

O R R B 5l AT 3 4 2Oy crophenanthric

(2R,4aR,1 R 2P AP RNREHS- 6-(2-methoxy-pyrimidin-5-y1)-1,213,4,4a,10b-hexahydrophenanthridi
n-2-ol D-mé&t5sdaR,1 0bR)-6—(2-Dimethylamino—pyrimidin-5-yl)-9—ethoxy—8—methoxy—1 :2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol oxoglutarate
5-((2R,4aR,1 ObR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,1 Ob-hexahydro-phenanthridin-6-y1)-1-
methyl-1H-pyridin-2-one oxoglutarate
5-((2R4aR,1 0bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a, 1 Ob-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyrimidin-2-one oxoglutarate
(2R, 4aR,1 0bR)-6-(2,6-Dimethoxy—pyridin—3-yl)-9-ethoxy—8-methoxy—1 :2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol oxalate

(2R,4aR,1 0bR)—9-Ethoxy—8-methoxy—6-pyrimidin-5-y|—1 :2,3,4,4a,10b-hexahydro-phenanthridin-2-ol ox-
alate



-118- -121 -
(2R,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth

ridin-2-ol D- Q&%mm -9-Ethoxy-8-methoxy-6-(2-meth idin-5-yl)-1,2,3,4,4a,10b-hexahyd
(2R,4aR,10b SB 6- o$yg [r)ny?rl z)aqéln(i B oxgtﬁ)g;@' 8- méghoxy 1,2,3,4, 4aa_"L r%exahydrophenanthr
idin-2-ol D- n’fg é}?é’ hrldln-2—o oxa at

(2R, 4aR, 106P5BRABRERARIMSBRRERi-DyRithrdins Smedherridd - MctPRirgxahyd® 42, 10bhexahy
dro-phenantpleairmrdinE2-phaxatate
(2R, 4aR, 10hpR A4 bR 0By 6-B/itiaz3r i PridiesyiB aarthony 23,8 b 40b Hkahgxahydrophenanthridi
n-2-ol D-ma SHénanthridin-2-ol oxalate

>-((2R/4aR, l%%ﬁ; 3 g_ogggg-&% lp%et%%l pyr| atzrler-ﬁ(Xll)lggé%bxy— I%gpo 21( W&j 4% p&e@&nﬁ dlr%In -6-yl)-1-

methyl-1H-pYy
5-((2R,4aR, PEERMEESALE R roxy-8-methoxy-1,23,4,4a, 10b-hexahydro-phenanthridin-6-y1)-1-
methyl-1H- p@lﬁﬁﬁﬁ%ﬁ(ﬁﬁrﬁm@w- pyridin-3-yl)-9- ethoxy-8 methoxy—1 2,3,4,4a,10b-hexahydro-
(2R,4aR,10pRyréntaritiidrletkataty- pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol L-malgir 4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-

(2R,4aR 10%%%%%%&&%&@)/ 6-pyrimidin-5-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol L-ma
late

(2R,4aR 1Ob5F£S 5 lﬁggb- ?rrllzé ﬂ’g %’(ﬁ’%& %tQ?/%)}ri?rr?l 4a °b|5"‘?i‘?£§“z? Hhe%rgh %%ﬂﬁ))drophenanthridin
-2-0l L- ma|afge hyl- 1H-pyr|dm-2 one oxalate

(2R, 4aR, 1015:§2B-4aR 1 RS RS irdier S nathoxethd kgt ihexghvdre-ghenegthisii§akahy drophenanthr
idin-2-ol L-nradtg-1H-pyrimidin-2-one oxalate
(2R,4aR,lolqiﬁ&Eibemye%é-midma%ayﬁdﬁﬁxxatm&@&m&)c&m&@xyﬂsa,zamdmmrymahydrophenanthri

din-2-ol L-mpla nthndln-2-ol D- gluconat

I(jlls-,g-aol?ﬂ- O 5}2 &Blg]gtthoxny %tigoz)iqz(-lgl r%radln }']01Xé( 38 4'1] ‘mgi%x h%dg 6-ph e n%mcp r? é%h%dmphenanthr

(2R,4aR,10t9#?)’Q§'a(t2 Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahy
dro-phen ant@RdaE L R)-PElRee/-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-
(2R,4aR,10lpRyréntrtiidridiyopmieidin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthdd
in-2-ol L-malatesar (OBRIQFRAGFR)InthsRpEY 22raybie i th9nyt:2, 2444, #b-hexahydro-
Ob-hexahydg Rmmlk[@ - -gc]r)aﬂe methyl 1H-pyridin-2-one L-malate

5-((2R,4aR pxy-8-mMetho 4a.10b-he; r e hridin-6-yl)-1-
methyl-1H-p rlr‘nldlhf%-‘% ;\(y pyrimidi §3§15L92é§fo g’rnet?oxy)‘f%tygzgl & exa y ro-

(2R,4aR,100E8"8% ?'G'Wrﬂ'ammldm 3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol fum ar%4ﬁﬁ( 60bm09 Mmﬁ@mﬂ@hﬁﬁarmzaxl-ﬂ%,% 10b—hexahydro phenanthndln-2-ol D-
(2R,4aR,10lgReretighoxy-8-methoxy-6-pyrimidin-5-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol fu-ma
rate (2R,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-

(2R,4aR, 10laﬁgngn§|mg<¥ &Wﬁ@&?ﬁ(& (6-pyrazol-1-yl-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi

?2?% le:lgnl]g%@% bRgg Fr]]oe 8)2n i -m@tﬁlg;((h)?)ﬁ’f Yrrﬁdla |r?1’ g) 1[%?%% 2102 %Byﬂexahydrophenanthrld|n
-2-0l fumar£Eenanthr|dln- -ol D- gluconate
(2R 4aR,10bR)-6-(2-Dimethylamino-4-methoxy-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-
hexahydro-phenanthridin-2-ol D-gluconate
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-
phenanthridin-2-ol D-gluconate
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyridin-2-one D-gluconate




(2R,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-y0-9-ethfp¢9y-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthr
idin-2-ol fumarate

(2R 4aR 10082 El gy SRRkt RSBV AR daARRahssgpydrophenanthi

(2R, 4aR, 108 B S RO R PlueRies-y 1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth
ridin-2-ol fumarate

(2R,4aR,100mptixtihtheyaidvemtntsye 6 ddtaethmgomyaighiBayshitale3dydat 1ith-the rihyicr eplkblranthridin-2
-ol fumarate base into the free compounds, which can be isolated in a manner known per se.

(2R,4aR,10bR)-6-(2- Dimethylamino -4-methoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexah

ydro-phenanthridin-2-ol fu [“ca It ara on:
(2R,4aR,10b én?}f]%'aﬁ ?18 pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid

in-2-ol fum aﬂ{eénatlvely to the above descnbed syntheS|s procedures using enantiomerically pure starting com-

(2R, 4aR, 10PRYres( 2rpfesayealiipsedipahsrmacsnds) ob ferAvaly. BL whith giilyen R4 3on REY isdydregeahydrophenan
thridin-2-ol faandiadbtained from the corresponding racemates by chromatographical separation, which can be

54(2R,4aR, HabROnktuasyormayslspmg-Biowh @Kiallsdumfsta, L0b-hexahydro-phenanthridin-6-y1)-1-
methyl-1H- p&fﬁﬁﬂL%WA%"ﬁ%[ﬁﬁ 250 x 20 mm), 25°C

ﬁqé&i‘;ﬁiﬁ iﬁop d%%g |{§Iem{ 5%’.( A é@?&b@%olﬁ%nnﬁ 43100 DEXRNydro-phenanthridin-6-y1)-1-

(2R,4aR,10bR)"8? %DW@&W%?M&Pg‘??)-@-e?hﬁ%"’g'tm%mi"? 3 PR BMR-IRIBFophenanthridi
n-2-ol maleiﬁﬁ'ﬂeﬁ‘t 250 nm or 280 nm;

(2R 4aR, 106RFANERASRAB AN 2th (R6p-650yTimi dinebnt o3 iel ik Gindissayaha pBBBI AN ridin-2-0l
maleinate  mi/min, detection at 330 nm; or

(2R 4aR, 10RR ) SaERRX §uR0T SRR+ SO L EWHBRHERr St hefird dbdaid O br Baaky drophenanthridin

-2-ol maleinate
(2R,4aR,10bR)-6-(2,4-Dimethoxy-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth
ridin-2-ol maleinate

(2R,4aR,10bR)-9-Ethoxy-8- methoxy 6-pyrazin-2-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
maleinate
(2R,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth
ridin-2-ol maleinate
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydrophenanthridin-2
-ol maleinate

(2R,4aR,10bR)-6-(2-Dimethylamino-4- methoxy pyrimidin-5-yI)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexahy
dro-phenanthridin-2-ol maleinate
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthrid
in-2-ol maleinate -120 -
(2R,4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-y1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophena
nthridin-2-ol male mate
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-11213,4,45,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyridin-2-one maleinate



54(2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,324,4a,10b-hexahydro-phenanthridin-6-y1)-1-
methyl-1H-pyrimidin-2-one maleinate
(2R,4aR,10b§;;§a(gr2nnpa-{é);r;]§thoxy-pyridir‘1-‘3-yl)-9-e_:thm-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridin
-2-0l oxoglutarate; m.p.: fhd.: decomposition starting at 110C
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-pyrimidin-5-0-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-0l
oxoglutarateAl-  Acetic acid (1RS,3RS,4RS)-4-{[1 -(2,6-dimethoxy-pyridin-3-yl)methanoyl]amino}-3-(3-

(2R,4aR, 10bét oyt inaaticRyipieihyl)oydoley s3t!- 1-yl-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-0l 0XOgIHRIAE of 2,6-dimethoxynicotinic acid and 581 mg of N-ethyi-N'-(3-dimethylaminopropyl)carbodiimide o
R e S TR el YRR S ol s &R AR SpLNRLoghenanthri
(2R, 4aR, 106 EQY A BRurER Y Porsiham 83l {8 RpuihR B-frd BRI slimethylamigapyiding,  drophenant
hridin-2-ol 0)?6@]@?&?%{%@0“ in dichloromethane are added and the solution stirred for 1 h at 40°C, than 42 h at
(2R,4aR,10bBIr9tidntheratwe- (Breradaino lislaybrphied it 3oyl eB walethiiter-dhas8 skpkaafi@hitesxgdmicirophenanthri
din-2-ol oxogyéaigiished with 2.5 ml of saturated potassium hydrogencarbonate solution. After drying the or-
(2R,4aR, 100R )0kt ok Rl SRy iRABrent s Tembrad a0 P B AMMAL A RRARREN IS¢ -©!
OXOgIUtarate, ., oo \isad for the following step without further purification.

(2R,4aR,10b\¥%g- f,g-f)lme ?1oxy'\-l@lﬁdsaﬂn-H‘-y%-g-e?ﬁgxy- -methoxy-1,2,3,4,4a,10b-hexahydrophenanthr
idin-2-ol oonfI i £52%e 472.54 . fnd: 473.1
(2R,4aR,106R)-9-Ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-14)-1,2,3,4,4a,10b-hexahydrophenanthridin-
2-0l oxoglutsBtatting from the appropriate commercially available or art-known heteroaryl carboxylic acids and the

(2R, 4aR, 10kigprépfidtd ioneibyna mine4as) e epysmyitiei chrnant lnoh-eiheity-Sesoaibxtiring i3ifl-42a, 10bhexah
yd fO-Phena'EDM@a?}ai?JgewﬂJ W@Jﬁnq A1, which are also used to give via the abovementioned cyclization o
ff ;*_’ ;‘Ia;’ gg%@%a%{é%b%pémﬁéhrﬁé‘,}ﬁ%ﬂ Ao s R SR e braeddtid 3¢l iRy frophenanthridi
(2R,4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenan
thridin-2-ol oXsfRiYiRgecompounds can be prepared from the appropriate starting compounds mentioned below
5-((2R,4aR, 26 R¥-8ppitipoaip- 2o mykoielly Snmiktiuyat-Ridyd e tahyl vertakyldrasighsreandnnetines-y 1) - 1-

methyl-11-1deiclineZ=Rne R0 utarate
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy4-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-y1)-1-

thyl-1H-pyrimidin-2- o
(n;(;4yaR10%%??&%’%?&&%%%#%@ n- 3ﬁ5h3%mgf§h§%gﬂ$8¥9ﬂ{g é34!“ fg\?XB%ﬂHg'i%ﬂ*znytlj"r‘éphenanthridi
n-2-ol oxalaﬂéo'me anoyl]-amino}-cyclohexyl ester

(2R,4aR,10#Y- Sk h$1848-meth 8y fadpgtiatidin-5-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
oxalate -121 -

(2R 42R, 100R3)- KMo s TRELBRY S| - mathexamdmisinphodinlad. btk alavsraphenanthridin

-2-ol oxalate

(ZR'A'aR’106&-'!1&?%&}?‘"&%%&%%%?, P6ry1)-9-ethoxy-8-methoxy-1,23,4,4a, 10b-hexahydrophenanthr
idin-2-ol oxalifé calc.: 495.60 S: fnd: 496.0

(2R,4aR,10bR)-9-Ethoxy-6-(6-imidazol-1-yl-pyridin-3-y1)-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthri
din-2-ol oxalke Acetic acid (1RS,3RS,4RS)-3-(3-ethoxy-4-methoxy-phenyl)-4-[(1-isoxazol-5-yl-methanoyl)-
amino]-cyclohexyl ester
MW: calc.: 402.45 MS: fnd: 402.8

AS5. Acetic acid (1RS,3RS,4RS)-3-(3,4-dimethoxy-phenyl)-4-[(1-pyridin-4-yl-methanoyl)-amino]-
cyclohexylester



(2R,4aR,10bR)-6-(3,6-Dimethoxy-pyridazin-4-yl)-9-eth@xy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthr
idin-2-ol oxalate
(2R,4aR,10%%@5@,gggimethoxwﬁiglr&ggy)@-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanthridi
n-2-ol oxalate R B
(2R,4aR,10bR)-6-(2-Dimethylamino-pyrimidin-5-yl)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenan
thridin-2-ol oA@lafkcetic acid (1RS,3RS,4R8)-3-(3,4-dimethoxy-phenyl)-4-[(1-pyridin-3-yl-methanoyl)-amino]-
5-((2R,4aR, ybidhedyEdstaxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-y1)-1-
methy1-1H-pyfidineZ-suaciexalatems: fd: 399.2
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyrimidin-2-one oxalate (2R,4aR,10bR)-6- 2,6-Dimethox¥-|e.yridin-Bleg’-g-ethpg-é?-methoxy-l
2.3,4,4a 10t¥-ﬁe>&fﬁi&‘f6‘ﬂlﬁb‘?&ﬁﬁ§m R b asy@heny)-4-([1-(-morpholin-3-yl-pyridin-3-yl)-

(2R,4aR, 10breticuryyibapigoiexeloRgxBlL gsiémidin-5-y1-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-ol
Dgluconate MW calc.: 483.57 MS: fnd: 484.4 .
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-pyrazol-1-yl-pyridin-3-y1)-1,2,3,4,4a,10b-hexahydrophenanthridi
N-2-0l D-gluGanatg s acid (1RS,3RS 4RS)-4-[(1-benzo[1,2,5loxadiazol-5-yl-methanoyl)-amino]-3-[3-(1,1-
(2R,4aR,10bk '-Q-E?H?))?;[%Smefﬁoxi/-& 2-r[§1etﬁ3§(§/[-g)jri]r%)i(girll%?yl)yl,rf,eé,4?21%1)’,18@1?1%@ yfdr’ophenanthridin
2.0l D-glucdh tllgro-methoxy)-4-methoxy-p enyl]-cyclohexyl ester ‘
(2R,4aR, 1008 eale: 475 #hethoxyMSy fehidTs-8-y 1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10b-hexahydrophenanth
ridin-2-ol D-gluconate :

(2R,4aR,1043)-9a6the ¥ (1RSI BRE U RSPULATINerzdTI; 3,5 ox4bid 2ol Byt eata byslp-4rin s pabign-2-ol

IDgluconate ;
difluorg-ethoxy)-4-methoxy-phenyl]-cyclohexyl est
(2R,4aR,10bFle l-jg-r 3?6-°Dx|yr31et gxy:%syyﬁ%%ir]l-c -§/5-S¥gtﬁ(s)>?;/-8-methoxy-l,2,3,4,4a,10b-hexahydrophenanthr

idin-2-ol D-gliC0Tte 48948 ©.9
(2R,4aR,10bR)-9-Ethoxy-8-methoxy-6-(6-methoxy-pyridin-3-yl)-1,2,3,4,4a,10b-hexahydrophenanthridin-2
-0l D-gluconAt®. Acetic acid (1RS,3RS,4RS)-4-[(1-benzo[1 ,2,5]oxadiazol-5-yl-methanoyl)-amino]-3-[3-(2,2-

(2R,4aR, 10k derc2etisRPtaming-pnaiainoyyrdhssipn sdiero-y 1)-9-ethoxy-8-methoxy-1,2,3,4,4a,10bhexah

ydro-phenaniyidin: 2:96Rs01Ucongie ¢4: 476.0
(2R,4aR,10bR)-6-(4,6-Dimethoxy-pyridin-3-yl)-9-ethoxy-8-methoxy-1,2,34,4a,10b-hexahydrophenanthridi

n-2-ol D-gluconate =~ _ . i
5-((2R,4aR, IAR)sstis PRIt 1IBS3RPAR S Hd Ry dsopanzalt-Alsisxinfybmethaanditmienh B3y 1-
methyl-1 H-pphickiy-2roetkoRy giemilatyclohepyl-ester
5-((2R,4aR, MR- ksbsxy-2-hymspayd84amuethoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-y1)-1-
methyl-1H-pyrimidin-2-one D-gluconate Optionally the abovementioned salts can be converted in a
suitable solv ith. the a'?) i hase int free com dsvihich Sandedsgiied in a
manner knov%ﬁg'\léf ?sté? %fhdr 1&%?%%%%@& e%egfﬁﬁf)%fdm§'§e{r€§]%%%t %ﬁ\;ﬂ)ovéi e(scrtlt')% synthesis
procedures (REHPEnBhRBAEYISNSY PR arting compounds, enantiomerically pure final compounds of
formual I, in MVichleitsIR41 or RS1fig:Hpdrbgen, can be obtained from the corresponding racemates by
chromatographical separation, which can be afforded with one or more of the following chiral columns:
A13. Acetic acid (1RS,3RS,4RS)-4-[(1-benzothiazol-6-yl-methanoyl)-amino]-3-(3-ethoxy-4-
methoxy-phenyl)-cyclohexyl ester
MW calc.: 468.58 MS: fnd: 469.0

A14. Acetic acid (1RS,3RS,4RS)-3-(3,4-dimethoxy-phenyl)-4-[(1-quinolin-6-yl-methanoyl)-
amino]-cyclohexyl ester
MW calc.: 448.52 MS: fnd: 449.3



CHIRALPAK(r) AD-H 5pm (250 x 20 mm), 25C, heptagegé2-propanol/diethylamine= 90/10/0.1; 20 ml/min,
detection at 340 nm; CHIRALPAK(r) AD 20 pm (285 x 110 mm) 30C, acetonitrilensopropanol = 95:5; 570

I/ det 50 Ke A It t
neptanensor S aste aRsaie e oS R A e S R PSSR 50
mm), 25C, M@fﬁﬁﬁ?ﬂt% PHERYDCHRiPbeRdPSten30 nm. - 123 - Starting Materials Al. Acetic acid

(1RS,3RS,4R®) 4f1 4276t dimeth My ipgrtd®03-yOmethanoyliamino}-3-(3-
ethoxy-4-methoxyphenyl)cyclohexyl ester 555 mg of 2,6-dimethoxynicetinic acid and 581 mg of

N-ethyl-N'- (3AQWRUEM@£BIB@N§J@HM§PHW%% IroslortevyiaceRrityd daikoadsr nitrogen. 778
e

mg of acetic )ﬁ‘? ’)H 0-3: (3-ethoxy-4-methoxyphenyl)cyclohexyl ester (compound 61)
and 2 mg of %ﬁ J{:l t‘éy% e)a,s so?utlon in dichloromethane are added and the solution
stirred for 1 K4t SRS, 42 h a'i"ﬁnm i‘@ﬁﬁ)erature The reaction is quenched with 5 ml of water. After

phase separation the organic layer is washed with 2.5 ml of saturated potassium hydrogencarbonate
solution. Aftexiadryleetidscil RS SRS 4RSI EHetgngsiunathokiaphéh@)solye(i-setbyhddantitgive-1.227 g of

the crude titlg, oIl whi j?_@%mglfggtgpe following step without further purification. MW: calc.:
472.54MS: f 473 1 5t|ng r%t e appropriate commercially available or art-known heteroaryl

carboxylic acids and fhe appropriate compound al, 62, 63, 64 or 135 further relevant, non-explicitly
described starting compounds analogous to compound Al, which are also used to give via the
abovementiohts A@ﬁ&aﬁﬁﬂ?@éﬁ%@@ﬁﬂ%mﬁ#ﬂ&%ﬁ%ﬁ&“ﬁ%ﬂ@ﬁ@@é&&@mﬁ the
procedure asnetHoxgipipay)icyidiehéaiibystag compounds can be prepared from the appropriate starting
compounds mentioned below and the appropriate commercially available or art-known heteroaryl

carboxylic a nn
ars s i TR RER R SRR P O Aty v e

yl)-methanOWSM%KMH%%X?T%%FRXWT&E}"’Z‘I@ d: 416.1 A3. Acetic acid
(1RS,3R5,4WMY.lc3-89R8Ry-4-methoxy-phenyl)-4-3- (deﬁﬁ%’!n -3-yl-thiazol-4-
y1)-methanoyll-amino}-cyclohexyl ester MW: calc.: 495.60MS: fnd: 496.0 M. Acetic acid

(1RS,3RS,4R%0-3nc3tR! ey RS ERE ARE) B E -1l s FREa2-Metheth phepi-AiEaaRReXY| ester
MW: calc.: 49%m%£%ié%ﬁ]-érﬂﬁg}ic%Wh‘éWé 98-46MS: fnd: 399.2

MW calc.: 478.50 MS: fnd: 479.1

A21. Acetic acid (2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-8-methoxy-6-(6-morpholin-4-yl-
pyridin-3-yl)-1,2,3,4,4a,10b-hexahydro-phenanthridin-2-yl ester
MW calc.: 533.58 MS: ind: 534.3

A22, Acetic acid (1RS,3RS,4RS)-3-[3-(2,2-difluoro-ethoxy)-4-methoxy-phenyl]-4-[(1-pyridin-3-yl-
methanoyl)-amino]-cyclohexyl ester
MW calc.: 448.47

A23. Acetic acid (1RS,3RS,4RS)-3-[3-(2,2-difluoro-ethoxy)-4-methoxy-phenyl]-4-{[1-(2,6-
dimethoxy-pyrimidin-4-yl)-methanoyl]-amino}-cyclohexyl ester
MW calc.: 509.51

A24. Acetic acid (1RS,3RS,4RS)-3{4-(2,2-difluoro-ethoxy)-3-methoxy-phenyl]-4-{[1-(2,6-
dimethoxy-pyridin-3-yl)-methanoyl]-amino}-cyclohexyl ester
MW calc.: 508.52 MS: fnd: 509.2



A6. Acetic acid (1RS,3RS,4RS)-3-(3,4-dimethoxy-phegyg)-4-[(1-pyridin-3-yl-methanoyl)-amino]-
cyclohexyl ester MW calc.: 398.46MS: fnd: 399.2 A7. Acetic acid
(1RS,3RS,4R8)-3-(3,4-dimethoxy-phenyl)-4-{[1-(6-morpholin-4-yl-pyridin-3-y1)-

methanoyl]- amlnég clohexyl ester MW calc.: 483.57MS; hid; 484.4 A8, Acetic acid

(1RS,3RS,4R%). -ﬁ%béﬂ% RS IRZABRI S Asmsinamyphsy 4 8ximethy-pyridin-3-yi)-
difluoro-metmsthyanbytiammine}-greiohgid gestehexyl ester MW calc.: 475.45MS: hid: 475.9 A9. Acetic acid
(1RS,3RSAR®Y-daié 1 4881520[ 1,2, SUexadtiazalk 5-yl-methanoy1)-amino]-343-(2,2-
difluoro-ethwry)-4-methoxy-phenyl]-cyclohexyl ester MW calc.: 489.48MS: hid: 489.9 A10. Acetic acid

(1RS,3RSA benzo yl-methano n 3. i
difluoro- ethg(§ % 4Ar[én]gt?13‘>:<'y en%#f%gii ésg(]ar Wﬁﬁ%‘%&@ﬁ‘ t%hgyﬂ'?g"{)' /ilfq' g\cetlc acid
(1RS,3RS, 4 B892 frmethoy Ry e¥ 8 eyl 8f5in-6-yI-methanoy1)-amino]-3-(3-
ethoxy-4-me¥xalpnéfABd)-cyclohexyl ester MW défs fndey$4MS: fnd: 470.1 Al2. Acetic acid
(1RS,3RS,4RS)-4-((1-benzo[1,3]dioxo1-5-yl-methanoyl)-amino]-3-(3-ethoxy-4-

methoxy- phwl)&%@@baaxkﬂst@ﬁé\&ﬁé% fe2-pL {9 2-afblordalinbx) L3pAS B LiineGitbxy-pyridin-
(1RS,3RS, 4 %’% th| oI 6- Iem tgaqg'y no]-3-(3-ethoxy-4- methoxy-phenyl)-cyclohexyl
ester MW ca ,ﬂ' cetic

(1RS,3R8,4 §5‘§‘?3 ﬁoﬁl‘rfﬁethoxy phenyl) -4-[(1- qumolln -6-yl-methanoyl)- amino]-cyclohexyl ester MW
cab.: 448.52MS: hid: 449.3 - 125 - A15. Acetic acid
(1RS,3RS,4R2B)-Adéfic(2ckI (1 LBR SR)Sr 2 eftb BirHbrethbxy-Pheng é{(dyidmidioB-3l-methanoyl)-
(3,4-dimethpymd ey vionexplebelryl ester MW calc.: 477.47MS: fnd: 478.0

MW calc.: 413.48 MS: fnd: 414.1

A29. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(6-pyrazol-1-yl-pyridin-3-yl)-
methanoyl]-amino}-cyclohexyl ester
MW calc.: 478.55

A30. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-[(1-3,4,5,6-tetrahydro-2H-
[1,2’]bipyridinyl-5’-yl-methanoyl)-amino]-cyclohexyl ester
MW calc.: 495.62 MS: fnd: 496.2

A31. 6-[(1R,2R,4R)-4-Acetoxy-2-(3-ethoxy-4-methoxy-phenyl)-cyclohexylcarbamoyl]-nicotinic
acid methyl ester
MW calc.: 470.53 MS: fnd: 471.2

A32. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(2-methoxy-pyrimidin-5-yl)-
methanoyl]-amino}-cyclohexyl ester
MW calc.: 443.50 MS: fnd: 444.2

A33. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(2,4,6-trimethoxy-pyrimidin-5-
yl)-methanoyl]-amino}-cyclohexyl ester
MW calc.: 503.65 MS: fnd: 504.2



A16. Acetic acid (1RS,3RS,4RS)-4-[(1-benzo[1,2,5]oxaghazol-5-yl-methanoyl)-amino]-3-(3-
ethoxy-4-methoxy-pheny1)-cyclohexyl ester MW calc.: 453.50MS: fnd: 454.0 A17. Acetic acid

(1RS,3RS,4R3)-3(Riethoxwid - RWPREN L A4 -CL-methyl T imidazol 2 - e s
y1)-methano% ‘?é%‘i%o %yééée%?@sﬁﬁwgaﬁeé‘éﬁmé %kd% !le':[%l&aﬂfty Goteds s
(1RS,3RS,4RELAA XL RBSBY RN F/Sheryl $fteFanoy 1 Famino)-3-(3-ethoxy-4-
methoxy-phéf¥/icpicyt6heky| estedSAng.4&¢étic acid
(1RS,3RS,4RS)-313-(2,2-difluoro-ethoxy)-4-methoxy-phenyl]-44[1-(2,6-

dimethoxy-pygeiksind keRaHresIe i ARHTQYE HRRRSY SoHRHIN 59l GRch i B00. 1 A20. Acetic
aci

(1RS,3RS,4§$}Z—’%'&4§- 5%5‘3% Q)ern %WSJ& 929.’#?8% roxy-phenyl1-4-111-(2-methoxypyridin-3-y1)-methanoyl].
.amino}-cycldNELHe S MW cabMSag:sBR5: tnd: 479.1 A21. Acetic acid
(2RS,4aRS,10bRS)-9-(2,2-difluoro-ethoxy)-8-methoxy-646-morpholin-4-ylpyridin-3-y1)-1,2,3,4,4a,10b-hex
ahydro-phenasghaciticZgite (IR B RINK) orfY1- (2821 Bdvhosisliria did-4 A Mnedieaity aidino}-3-(3-
(1RS,3RS,4B§E§A§;@@&U]H%%WQ& sngsiBpxy-phenyl]-4-[(1-pyridin-3-yimethanoyl)-amino]-cyclohe
xyl ester M\gﬂ b.'(ﬁ%%sdg A23. %@;LC aﬁc) 1(1

RS,3RS,4RS)- 23’-(2, - |?Iuoro-e c')xy(i'- -melhoxy-pheny11-4{(1-(2,6-
dimethoxy-pyrimidin-4-y1)-methanoyll-amino)-cyclohexyl ester MW calc.: 509.51 A24. Acetic acid
(1RS,3R8,4 M8} A¢aticracidi(iIRSR4RIb 39t ioxyetimsth gy {[{A6imidazol -1-yl-pyridin-3-yi)-
dimethoxy-pyéthandwilimiaiheyayhkamésa)r-cyclohexyl ester MW calc.: 508.52MS: fnd: 509.2 - 126 -

A25. Acetic gad LIRS3BRS 4R S)iks(34- g1 thoxy-phenyl)-4-{[1-(2,6-dimethoxy-pyridin-3-y1)-
methanoylFamino}-cyclohocyl ester MW cab.: 458.52MS: fnd: 459.1 A26. Acetic acid

(1RS,3RS,4RS)-4-{(1-(2,6-dimethoxy-p ridin-4_2/1)-methanoylI-amino)-3-(3-
ethoxy-4-m eﬁ?f X9—°ﬁﬂ8ﬁ§15’-&%ﬁﬁ’l%'éi’fé’?oxy -methoxy-phenyl)-4-[(1-pyrazin-2-yl-methanoyl)-

amino]-cyclohexyl ester
MW calc.: 413.48 MS: fnd: 414.2

A39. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-[(1-pyrazin-2-yl-methanoyl)-
amino]-cyclohexyl ester
MW calc.: 466.54

A40. Acetic acid (1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(4-methoxy-1,3-dimethyl-1H-
pyrazolo[3,4-b]pyridin-5-yl)-methanoyli}-amino}-cyclohexyl ester
MW calc.: 510.60 MS: fnd: 511.2

A41. Acetic acid (1R,3R,4R)-4-{[1-(2,6-dimethoxy-pyridin-3-yl)-methanoyl]-amino}-3-(3-ethoxy-4-
methoxy-phenyl)-cyclohexyl ester
MW calc.: 472.54 MS: fnd: 473.2

A42. Acetic acid (1SR,3RS,4RS)-4~(3,4-dimethoxy-phenyl)-3-{(1-pyridin-3-yl-methanoyl)-amino]-
cyclohexyl ester
MW calc.: 398.46 MS: fnd: 399.2

A43, Acetic acid (1R,3R,4R)-3-(3-ethoxy-~4-methoxy-phenyl)-4-{[1-(2-methylsulfanyl-pyridin-3-yl)-
methanoyl]-amino}-cyclohexyl ester



MW calc.: 472.54MS: fnd: 473.1 A27. Acetic acid .428 -
(1R8,3R8,4RS)-4-amino-3-(5-(Z2-difluore-ethoxy)-241-(2,6-dimethoxy-pyridin4-y1)-methanoy11-4-methox
y-phenyll-cyclohexyl ester MW cab.: 508.52 A28. Acetic acid

(1R,3R,4R)-3-(3-ethoxy-4- methoz -phenyl)-4-[(1-pyrimidin-5-yl-methanoyl)- amino]-cyclohexyl ester MW
cab.: 413.48 ‘h‘i&*‘ﬁiﬂ"lﬂﬁéﬁ“ Z:ét(ﬁ et fa(y-4 -methoxy-phenyl)-4-{[1-(4-méthyl-2-methylsalfanyl-

(1R,3R,4R)-pydmidiofyiimathdnowi-pinsiceyeighe@l ggterzol-1-yl-pyridin-3-y1)-

methanoyiyamino}-cyclohexyl ester MW calc.: 478.55 A30. Acetic acid

(nle;o’o; Fé ;4CF|2 w3 R&E@&:ﬁv f(fiﬂt&ﬁmﬁ@i‘d&cﬁ% 3. éér@l&%ﬁﬁ'iw%ﬁ.%ﬁiﬂ.&lWﬂYéiﬁmXbﬁla% gthanoy0-a
6-[(1R,2R 4@@ ce’%xymftﬁgxgtﬁ 3‘%" t8Tqy1) cyclohexylcarbamoyfl nicotinic acid methyl

ester MW cab.: 470.53MS: fnd: 4711 A32. Acetlc aC|d
(1R,3R,4R)-248-Atatxvield {1 B BRI (SAath ohy{{4-ri2timry eyt el@ e ttbey-pyridin-3-yl)-
methanoyl]-grRamansciIRsit fabredVéstaic.: 443.50MS: fnd: 444.2 A33. Acetic acid
(1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-([1-(2,4,6-trimethoxy-pyrimidin-5-

y1)-methano II amlnoycyclohe | ester MW calc.: 503.65MS: fnd: 504.2 - 127 - A34. Acetic acid
(1R,3R,4R)-M{1A7¢ti it ERSRABY Artfra oA Tt eernb s Arfi G amathyl-6-ox0-1,6-dihydro-
ethoxy-4-memoﬂylﬁ‘\éhymfbgwﬂmmmmb&étmn.53MS: fnd: 474.2 A35. Acetic acid
(1R,3R,4R)-4-([1-(2,4-dimethoxy-pyrimidin-5-y1)-methanoyll-amino}-3-(3-

thoxy-4- I id (1
e OO kbt

ethoxy-4 meﬁ%ox ni}‘ﬂc’ Ster

Ad9. Acetic acid (1R,3R,4R)-4-{[1-(2-dimethylamino-4-0x0-1,6-dihydro-pyrimidin-5-yl)-
methanoyl]-amino}-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester

A50. Acetic acid (1R,3R,4R)-4-{[1-(2-dimethylamino-4-methoxy-pyrimidin-5-yl)-methanoyl]-
amino}-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl! ester

A51. Acetic acid (1R,3R,4R)-4-{[1-(4,6-diethoxy-pyridin-3-yl)-methanoyl]-amino}-3-(3-ethoxy-4-
methoxy-phe nyl)-cyclohexyl ester

A52. Acetic acid (1R,3R,4R)-4-{[1-(4,6-dimethoxy-pyridin-3-yl)-methanoyl]-amino}-3-(3-ethoxy-4-
methoxy-phe nyl)-cyclohexyl ester

A53. Acetic acid (1R,3R,4R)-4-{[1-(2-dimethylamino-pyrimidin-5-yl)-methanoyl]-amino}-3-(3-
ethoxy-4-methoxy-phenyl)-cyclohexyl ester

A54. Acetic acid (1R,3R,4R)-4-{[1-(5,6-dimethoxy-pyridin-3-yl)-methanoyl]-amino}-3-(3-ethoxy-4-
methoxy-phe nyl)-cyclohexyl ester

A55. Acetic acid (1R,3R,4R)-4-{[1-(5-ethoxy-6-methoxy-pyridin-3-yl)-methanoyl}-amino}-3-(3-
ethoxy-4-methoxy-phe nyl)-cyclohexyl ester



MW calc.: 473.53MS: fnd: 474.1 A37. Acetic acid . 129 -
(1R,3R,4R)-3-(3-ethoxy-4-methoxy-pheny1)-44(1-(6-imidazol-1-yl-pyridin-3-y1)-

ooy B RGN Gl 010 MY Sl Bl ol A5 AU AGTHO Y o o

(1R,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl) razin-2-yl-methanoy1l)- aminol-cyclohexyl ester MW
calc.: 413.48MEXYrHmatay-phgay P&E’éﬂﬁhgﬁﬂ ester
(1R,3R,4R)-3-(3-ethoxy-4-methoxy-pheny1)-4-(1-pyrazin-2-yl-methanoyl)- amino]-cyclohexyl ester MW
calc.: 466.54ab1Ondb6ic theiai/,3R,4R)-3-(3-ethoxy-4-methoxy-phenyl)-4-{[1-(1-methyl-2-ox0-1,2-dihydro-

(1R,3R,4R)- !-,(.ﬁigénpg n{gﬁm B Al ddngthoxy-1,3-dimethyl-1Hpyrazolo[3,4-b]pyridin-5-yl)-
methanoyl]-a;:jmino}-cy(?f’(l)féexyl estéjr M\?\%Jac}é.: 51)(()§.’60MS: fnd: 511.2 A41. Acetic acid

(1R,3R,4R)-44[1-(2,6-dimethoxy-p ridin-3-y1)-methanoy1Faminoi-B- 3-ethoxy-4-
methoxy-phdff1/AesfiaarisIREE SRIAB eipexutmsthopy-pherydrs (H Auby dextpvaidin-3-yvi)-

(1SR,3RS, 4 meihdn(y)tahinatepoipheingiesier34(1-pyridin-3-yl-methanoyl)-amino]- cyclohexyl ester MW
calc.: 398.46MS: fnd: 399.2 A43. Acetic acid

(1R,3R,4R)-iﬁf$@é¥éﬁ@f%ﬁ#}%%&&éﬂ%ﬁ% Shsh iR Ao Jpyridazin-4-y1)-

methanoylFamino)-cyclohexyl ester - - 'Ad4. Acetic acid
(1R,3R,4R)-&?&Eﬂﬂi‘?ﬂﬂﬂé‘%ﬁﬂ%{ﬁ&ﬁ%ﬁi’)-4-{(1-(4-methy|-2-methy|su|fany|pyrimidin-5-y1)-methanoy||-a
minoycyclohexyl ester A45. Acetic acid

(1R,3K4R)-4AfQ. ABetik|aci- R BRARSHE ath opy Memethedyyilenydit d 1ei¢ Brdinmétingxy-pyrimidin-5-yl)-
3-(3-ethoxy-fensihspiarivspoycrreignesirester A46. Acetic acid :
(1R,3R,4R)-3-(3-ethoxy-4-methoxy-pheny1)-411-(2-methoxy-pyridin-3-y1)- methanoyll-amino)-cyclohexyl
ester A47. Acetic acid . e .
(1R,3R,4R)-393 ReRtS oo MR AR SR e idins - e vl Ay S ey
-methanoylI-Bsthexy-ehemmsygiehesd estes. Acetic acid
(1R,3R,4R)-3-(3-ethm-4-methoxy-pheny1)-4-([1-(6-methoxy-pyridin-3-y1)- methanoyl]-aminoycyclohexyl
ester A49. AchtieragisldRiindEuinflolides Rrdin@adRanines ArhtonbPabiy ea-B prefeied Froth -
methanoylI'qm'Qﬁgfgﬁéglée&mﬁéfééﬂpméﬂﬁmlB&X\ﬁlmglagﬁ%ﬁate commercially available or

art-known heteroaryl carboxylic acids in a manner according to Example A1.

B1. Acetic acid (1RS,3RS,4RS)-4-amino-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester
Starting from compound C1 mentioned below, the title compound is obtained analogously to the pro-
cedure as in Example B2.

EF: Cy7H2sNO,; MW: 307.39

MS: 308.0 (MH")

B1a. Acetic acid (1R,3R,4R)~4-amino-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester

24.0 g (55.0 mmol) of the pyroglutamate of the title compound (compound B1b) are suspended in 150
ml of water, 100 ml of dichloromethane are added, then saturated KHCOj3-solution until the gas evolu-
tion ceased. After phase separation, reextraction of the water layer and drying the combined organic
layers with sodium sulfate the solvent is removed to give 16.9 g of the salt-free title compound.
Analytical Column Chromatography (CHIRALPAK AD-H 250 x 4.6 mm 5 y No.ADHOCE-DB030, Elu-
ent: n-Hexan/iPrOH = 80/20 (v/v) + 0.1 % Diethylamine): Retention Time: 6.54 min

B1b. Acetic acid (1R,3R,4R)-4-amino-3-(3-ethoxy-4-methoxy-phenyl)-cyclohexyl ester, ome
with L-pyroglutamic acid



A50. Acetic acid -130 -
(1R,3R,4R)-4- {(1 (2-dimethylamino-4-methm-pyrimidin-5-y1)-methanoyllamino)-3-(3-ethoxy-4-methoxy-ph

eny1)-cyclo t S/fie %1(13%9%”1% Sith fic acid (1RS,3RS 4RS)-4-amino-3-(3-ethoxy-4-methoxy-
(1R,3R,4R)-44[ 1 Tt hace B T-fiehanoy 115 |no)oﬁs)gprothr(])°x e ethoxy-phe’

nyl)- CyCIOhe l?_:y §¥C g\l?)ezy ﬁ c%repc?un B1 )are dissol ed |n5 0 ml pyl a etate

(1R,3R,4R)- §°(F1°(H563§rﬁ1%£ﬁ‘iﬁ(?“ﬁ9‘h€fh BupgluisBihafibye- A 5 @ﬁ%’[‘ﬂ@f(?ﬂt’fmé%?%he
nyl)-cyclohehgdizstaheA\3H) micHimppropyl acetate is added carefully.

(1K3R,4R)- %&duéaﬁlimedwwar@yn aHgliBitroy 13-Foeih) ane ybiamine)ed-¢B-and washed with a little

ethoxy-4- mqga Q@%ﬁ%@gﬁéﬁl&@ ?52 A9 HERIS 85i8his with a ratio of the enantiomers of 97:3
(1R3R,4R)- -4 l’of oXY-p erdln -y1)- methanoylFamlno) -3-(3-ethoxy-4- methoxy-phe

g‘g‘%

nyl)- cyclohex ester Acetic acid
(1R,3R,4R)- XPI {’(1— é?ﬂo?y 6-methoxy-pyridin-3-y1)-methanoyll-amino}-3-(3- ethm-4-methoxy-phe
nyl)-cyclohexyl ester - 129 - A56. Acetic acid
(1R,3R,4R)-B([1-AZetietoid SURS3RSpREPcIMDb oy axatinetoydhipbeny sy SdBexyl ester

ethoxy-4- memammwlkﬁy SrlexyVh @S IERIIRE, ACHIC (8 8idimethoxyphenyl)-4-nitrocyclohexyl ester

(LLL 3R 4R} o%'my) 8 PSRBT Hadall s C-MESOHIP el replpus R EBIg -3t methanoyL
Famino}- CyC Af&ﬁxryl ned'5 é 'cO perﬁl@a t nohy in acetic aci tg resulting suspensijon is.re-

(1R,3R,4R)- Vil OXY- Tethox c?['fﬁm ?g H oxy pyri In- f)S metha ﬁoy -amino}-cyclohexyl
ester A59. Awaftaaditicgied Wit 3?%7"3”(3"%‘{?‘16989 3: ?ﬁ%’tﬁd‘@eﬁﬁ%%'ﬂ ?fftt‘g'@'dTH?éﬁ?H IFdazin-4-y1)-
methanoy1]itieiadgieyeddoidisherste minghe Awsiitaieid filtered off with suction and the solvent is re-

(1R,3R,4R)-e(B:e thoyndtayraphislyp piifieatch) ofhdilita(debusing athdsuy enfmetrdiaud-gther/ethyl ace-
methanoy|FaigkrnsmRax he &Ry 2/X6 bnleshie@fdfon of the corresponding eluate fractions afford 5.13

(1R,3R,4R)- é g&%@ﬁ“@&?{@’ﬂglﬂ&cﬁbmﬁ&g@g%‘g%FHWP&3 (3-ethoxy-4- methoxy-phenyl)-cyclohexyl
ester Furtheﬁre rting cor Pace% 3{ e flnal e g@ les mentioned above can be prepared from

e roileum mln =
the appropriate sta ng compounds mentioned ow an appropriate commercially available or

art-known heteroaryl carboxylic acids in a manner according to Example Al. 131. Acetic acid
(1RS, 3RS, 4R%)-Acetitreid (IREBIRHIREMamine SddhiRiiflyerolasthioxydrmmihemgrhemi-ompound Cl
mentioned below il hitbeyteswepound is obtained analogously to the procedure as in Example B2. EF:

Ci7H25N04 %Mﬁ%ﬁ%&nﬁ% héMbABaB AR ARE ifeaeiflpound is obtained analogousily to the pro-
(1R,3R,4R)-4- 4-aming %3 ethogg -4-methoxy-phenyl)-cyclohexyl ester 24.0 g (55.0 mmol) of the
t

pyroglutamate ofetﬁe ti ound (compound Bib) are suspended in 150 ml of water, 100 ml of
dichlorometfin& diak a’ca'géfdwfﬁéﬁgs%ﬁurated KHCO3-solution until the gas evolution ceased. After phase
separation, Me:3BA&IMHOF the water layer and drying the combined organic layers with sodium sulfate the
solvent is removed to give 16.9 g of the salt-free title compound. Analytical Column Chromatography

(CHIRALPAK4ADAde5 Qi fREISRG ARSI AL AN BB BaBioF Ut e Biihend/ 20 (Vv) + 0.1 %
Diethylamine): Relg); W'gg@ 6.54 min Bib. Acetic acid
(IR3R4R) é‘rta?tlrplgl;nf(r)o% er?;}glu%)éyé I'gé?ﬂtllgl’?é((y bFe)l?) n%‘\gtcl; eclz%rr}lgogm? is obialne a\{l\laI QgI(?ugly gt%mlc acid
cedure as in Example B2.
EF: C15H21F2NO4; MW: 329.35
MS: 330.0 (MH*)

B5. Acetic acid (1RS,3RS,4RS)-4-amino-3-[3-(2,2-difluoro-ethoxy)-4-methoxy-phenyl]-
cyclohexyl ester

Starting from compound C5 mentioned below, the title compound is obtained analogously to the pro-

cedure as in Example B2.



- 130 - Solution A: 55.2 g (180 mmol) of racemic acetiqgcid
(1RS,3RS,4RS)-4-amino-3-(3-ethoxy-4-methcowphenyl)-cyclohexyl ester (compound 81) are dissolved in

540 ml of isogggPyl e RIA OUENR ok (LA TURGN. b BUABMUBIRS. B A lsflysd n 260 mi

of isopropanol under heating, then of Isopropy! acetate is added carefully."Solution B'is added to
solution A and lefff¥ 48 hours. The solid is filtered off and washed with a little isopropyl acetate to give
after drying F>8lg)cepmned s aBiainad figenits panoldamate salh(BIRRYY EEDIRBAIpTRSl @ dPshdbedle
compound. NbqrorEiwiticE uBiay gedeiic lydrdgehiih3rai, 4dhfipnd-amino-3-(3,4-dimethoxyphenyl)cyclohexyl
ester A solution of 10.37 g of acetic acid (1RS,3RS,4RS)-3-(3,4-dimethoxyphenyl)-4-nitrocyclohexyl ester

(compound Gg) N2 i@ | AEARIAY S BRIl P 2N AGBRPEMERURISA ARG AR LR Restyp T ZinC
powder and 920 m(%?of CFZ‘D%‘E’F,#% acetate mongohydrate in acetic acid, the resulting suspension is

re-fluxed and treaf&t" YReMRE8%S 2 mi of water and 26 ml of ethanol. The resulting mixture
is refluxed fopima &%) offresirasiditthes ARAERHEMinRS Shctd Aee triBosphdaneor¥moved.
Chromatograpbigiicpetitsaitesteniesipoangdi i) singissohiedines ol pEsaplepanattAsoletioylofi¢etabe/triethylamine
in the ratio 2(g&b ansbiyencepsglitmeidieisompinpRipHha i alRidinpiensiaifigrahd dirg (82 fifg Of theory) of
the title com Bﬂﬂ@g@ﬂ%%%&ﬁgd Rim Sh3ndREHIRYASF e V065 Bl ilrint vdapyne = 2/7/1) B3.

Acetic acid (1RS, ,4RS)4-amino-344-(1,1-difluoro-methoxy)-3-methoxy-phenylicyclohexyl ester
Starting from compound C3 mentioned below, the title compound is obtained analogously to the

procedure a®fh EXEHIBREE 51 R=RSARTY 3N H-Groh 2y oSSy PAS B Ve P BRVARET acid

(1RS, 3RS, 4R 8 p4 7z moraud-geeticofid G RER GiAP)-d-arbhioxycpheriaminstdHe e asténstaeyrg from
compound Ceheng)ticivackiialster, (Homptilad 0 paudiskotyabitatrelthbtdn &M oI istjotaridenp riced tise3as in
Example 82 nff: ZA@éﬁEﬂag\kﬁ' ZNQQ;SM_)%t FOr5dASs RCLRMir icRsroMEe@HAAS 25 ml of sat. Na-
(1RS,3RS, AR} AU Car tiid a2 AHtuRr GiinoRass daprifa YaBRGRY: SV HO NG ISELna @Ry from
compound Co§ entr%neg below,lthe tl(t'I\F engoun |stobta|nedde%najoegé)5§gt tghalgro%ﬁ:dug asin
Example g2 o' §fo_ Igg 2\[’88!&!8 3%?83 az 4) e solvent Is removed 10 givs . orthe compound.
(1R,3R,4R)-Frafla 5121 94 MWiiRBrdRethoxy)-4-methoxy-phenyll-cyclohexyl ester The title compound is
obtained frofM$t$¢Rtd¥liitamate salt (compound B5b) analogously as described for compound Bla using
sodium hydrogencarbonate solution.

B7. Acetic acid (1SR,3RS,4RS)-3-amino-4-(3,4-dimethoxy-phenyl)-cyclohexyl ester
The title compound can be obtained from compound C7 analogously as described for compound B6.

C1. Acetic acid (1RS,3RS,4RS)-3-(3-ethoxy-4-methoxy-phenyl)-4-nitrocyclohexyl ester
Starting from compound D1 mentioned below, the title compound is obtained according to the proce-
dure as in Example C2.

C2. Acetic acid (1RS,3RS,4RS)-3-(3,4-dimethoxyphenyl)-4-nitrocyclohexyl ester

10.18 g of (1RS,3RS,4RS8)-3-(3,4-dimethoxyphenyl)-4-nitrocyclohexanol (compound D2) are dissolved
in 100 ml of acetic anhydride and the solution is heated to 100°C for 1-2 h. After removal of the sol-
vent, the residue is chromatographed on silica gel using a mixture of petroleum ether/ethyl acetate in
the ratio 2/1. Concentration of the corresponding eluate fractions furnish 10.37 g (89 % of theory) of
the title compound as an oil.

R¢= 0.32 (petroleum ether/ethy! acetate = 2/1)

Starting from the starting compounds mentioned below, the following are obtained according to the
procedure as in Example C2:



B5b. Acetic acid (1 R,3R,4R)-4-amino-343-(2,2-difluorgsgthoxy)-4-methoxy-phenyll-cyclohexyl ester, salt
with L- pyroglutamic acid 343 mg (1 00 mmol) of acetic acid

(1RS,3R8,4 t e 0 e ter (compound B5) are
dissolved in mI o IS?%%WK% A sSolutl (?n%mi(%}ﬂrﬁg Oﬁg%ﬁ(r%{rw%f Lgb?%/ré)]‘%%& rﬁc acid in 2 ml of
isopropanol is add‘étﬁ"cﬁ(ﬂ@ PRAAR and drying 162 mg of the pyroglutamate are isolated with an
enantiomeric ratio of 97 : 3 in favour of the title compound. B6. Acetic acid
(1SR,3RS,41€8)-3azntic) acit (BRSIBRS RIS EIH0K Y-diinesrphneyicaipimasbay dRay(436 mmol) of acetic acid
(1SR,3RS,4RS)-Fslgslhithexpasienylamino-4-(3-ethoxy-4-methoxyphenyl)-cyclohexyl ester (compound
C6) are dissolved in 6 ml of 4 M HCI in dioxane and stirred for 30 min. After removal of the solvent the
residue is dissolved in dichloromethane and 25 ml| of sat. NaHCOS3 solution are added carefully. After
phase separfon ABEL PSRBT Rd3H0er ifitr g e -theebrmnberyignicasyricbenhos04) the
solvent is removesestergive 2.25 g of the title compound. EF: C17 H25 N 04; MW: 307.39 MS: 308.1 (MH+)
B7. Acetic acid (1SR,3RS,4RS)-3-amino-4-(3,4-dimethoxy-phenyl)-cyclohexyl ester The title compound
can be obtaiggd NQRHEAEHP AIRRS, A5} |99 BINAS SrBEHRSHIF LARIIAY A RidufokyptelgRcid
(1R8,3RS,4RS)- 3 3 etlho>iy-4&émethoxy phenyl)-4-nitrocyclohexyl ester Starting from compound D1
mentioned below fie’compound is obtained according to the procedure as in Example C2. C2. Acetic
acid (LRS,3RSHREeImol AikiBRERFHPERsHonrhmslRRRsethot 3 gnyllyferbamic acid tert-

(1RS,3R5,4Reyi3st8r {cemprutibRObare tgjolyadirodiom e kidh ehdddrmbeiRid (R Maxiutiva do i #1€100 ml of
acetic anhydhitidiedadnebthse $81 ubio)r Aftdraaterg tor 2BOKS foixilir i cablterusing anadcobdihaasbbantutdief residue is
chromatogragi@roph,slliGaBRAnE0IPoRtHsasN G My B R B iRGRI A Siiether st iRin bt -

Concentratiqg of 6 8%‘&[&‘&%8%(‘& @Hféllgnﬁ%élW%ffmmléiarﬂr&réze%@g&?eﬂf NAgoHART e ditig, compound
asanoil. Rf =0, 32 @) er/etﬂ;ﬂ acet ? SJartlnrg from S Qunds mentioned

below, the foﬁgwﬁ%‘ £r8 oet‘é‘l'm%r(;a %rc%"rdln e rocen uré 5e'in ersr{rﬁ %é%éq%i%‘ée t(‘% Acetic acid
(1RS,3R5,4RyesdAnd e %ﬂ?&@%ﬁ%ﬂ?)ﬂgﬂﬁ%’fﬁ&V-%Wﬂﬂﬂﬂﬁfwﬂmﬁq%s‘féa@m Hcetic acid
(1RS,3R8, 4R i@ fbdldifis opedisthiyxyihdutfathenqyuifleationl | -4- nitrocyclohexyl ester C5. Acetic acid
(1RS,3RS,4R8)-3-(3-(2,2-difluoro-ethoxy)-4-methoxy-phenyll-4-nitrocyclohexyl ester C6. Acetic acid

(1SR, SRS 4R AR i AR RN RArs A s AR —:rehﬁ@xm cyclohexyl ester 22.64 g (65

mmol) of [(1 -(3- thox n clo a | ester
(compound (%é%é ggo \r/eI 6 an % b }}%%4%3%35%@/ %’% dg?ﬁé] é‘I\/I 8510 uﬁ%%m]rn §fan}'g é)/ dded
dropwise (30 ﬂ?t%?“é%’\‘?ﬁ fE‘F?ﬁ?‘tﬁé’W‘?&ﬂ?@’%’S’cS‘BYéﬂ FRPHA P g DAL AU ERIRB% of 30 ml of
H202 (30%) 'ﬁ?f'ﬂ‘%?f PHT%‘I‘%@F.E@&XQ"RIW @fhe dtigraemordenmlairss £3ttred for 30 min at room
temperature EE0C2EH3F W MWMdAt081mI of dichloromethane are added. After phase separation,

reextraction xtheanaitnlaysey, aodsdryiny 4dotheveambined organic layers (Na2S04) the solvent is
removed and the crude product (23.42 g, mixture of the two mentioned regioisomers - 2:1 in favour of the

title compougd) isadeaél diracily witier, SREaRSpaIdICBURXYddIBotIalRInbMB Al dimBInaREpRdh) IS
dissolved in 50 mL ,ay&;ngtéo mg of 4- dimethylaminopyridine and 60 ml of acetic anhydride are added
and the mIXUIJI} |rred for 90 min aLf’L ngrThe soIventB_;lnd the ac etic anh drlgte are ren&o&ed (sat.
NaHCO3 so |on)a PURREHLEH BY y MEERS G erromat ograp 8‘]’8 @sfescr Fne it ompound as
colorless foam. EF: C22 1133 N 06; MW: 407.51 MS: 308.1 (MI-r-Boc), 407.8 (MW), 430.1 (Mnal) CI.
Aceticacid(1BR,3RBRSARS B SEI t(hEthayydrivethdanthenv) (Saitciencidheranstheny|)- cyclohexyl ester

Starting from compound E1 mentioned below, the title compound is obtained according to the proce-

dure as in Example D2.

D2. (1RS,3RS,4RS)-3-(3,4-Dimethoxyphenyl)-4-nitrocyclohexanol

10 g of (1RS,3RS,4SR)-3~(3,4-dimethoxyphenyl)-4-nitrocyclohexanol (compound E2) are dissolved in
170 ml of absolute 1,2-dimethoxyethane. 14.3 ml of a 30 % solution of sodium methanolate in metha-
nol are added dropwise. After complete addition, stirring is continued for 10 min and a mixture con-



The title compound can be obtained from compound gznalogously as described for compound C6. DI.
(1 RS,3RS,4RS)-3-(3-Ethoxy-4- methoxy phenyl)-4-nitrocyclohexanol Starting from compound El

mentioned belgwy e 9.90 his.ghiaihed acearnago Haﬁ\%do%%ta%tga FAAMRIE 2. D2.

Dime -4-nitrocy c exa
(IRS.3RS 4§'ﬁ§e§°€é"8“8§?ﬁ8 waw AU HApSES R aﬁah%ﬁ% S e RS 70 mi of
absolute 1,2diRsMsHaseh fiecoraania 'MPUPée@@rW%énﬂ%%dﬂTﬁﬁme%%ﬁeTﬂ? gRieRmBIeare added
dropwise. Aftencehpidie radigitibpressimérig yelddindititleedippur@d asin patelyallowdlinehpbrerystdl@®s. sisting of 85

% phosphorignhadigh mmmausédmmmma@bhﬁfqdaﬂoameh&mwated potassium hydrogencarbonate

solution the gesuHag.sHsRGNSRBISHPAEREged: fhe mixture is diluted with water and dichloromethane,
the organlc I ated and extracted with dlchloromethane The solvents are removed under

reduced pressﬂre%o yield the title compound as a pale yellow oil, which crystallizes. The title compound is
used without further purification in the next step. Rf = 0.29 (petroleum ether/ethyl acetate = 1/1) M.p.:
126-127C Steiing fromthh erapprists istestinggemepuais mentinnehhelawotie dobening an etreinsd rig%te obtained
according toiiip@opitie peshedaraasiin ExampE®®?2: D3. el
RS,3RS,4RS)-3-(4-(1,1-Difluoro-methoxy)-3-methoxy-pheny1]-4-nitrocyclohexanol 4.

(IRS, SR8 4133) SRS Sl KL A 8-REH I SBRE) BrBHy LI BBV ol

(1RS,3RSARS)-3-(3-(2,2-Difluoro-ethoxy)-4-methory-pheny1)-4-nitrocyclohexanol D6

WIRS,6RS)-6-(3-Ethoxy-4-methoxy-phenyl)-cyclohex-3-enyll-carbamic acid tert-butyl ester Starting from

(1RS,6R5)-62(B-cthRRPRS HRth3:I-0 HePPyarganatesxy-Ama oy heBisbuitfeweirhedam® compound is
obtained analogously as described for compound D7. EF: C20 H29 N 04; MW: 347A6, MS: 370.1 (Mne)

D7. WIRS, 6/38)-6({RsisREpaE) @20y ey Jhory-3-meiboappenyl-aaitkdeytiohéxaaster 15.18 g (65.06
mmol) of ()-cis-6-(3,4-dimethoxyphenyl)- cyclohex -3-enylamine (compound E7) and 14.21 g (65.11 mmol)

of Boc20 are_gtirr lor than 2 5 h, the the oIv Nt i ved and t r crystallized
from ethyla(?g ateiﬁ% gﬁg g%ﬁ}e T g o?’%gqet'i‘ i}: poun% }%-“rﬁg]é)‘ﬂ‘é"z ﬁf'84 ﬁ\%ﬂg@ 43 MS:
334.2 (MI-14#¥'El. (1 RS,3RS,4SR)-3-(3-Ethoxy-4-methoxy-phenyl)-4-n itrocyclohexan ol Starting from
compound Fhtartindifoere d1B8I6RS )thdStirtbosnrhpetindyishehthicxstdhexcbedidaminetiromporsticfkbthes in Example

E2. titte compound is obtained analogously as described for compound D7.
EF: C20 H29 N O4; MW: 347 .46,
MS: 370.1 (Mna®)

D7. [(1RS,6RS)-6-(3,4-Dimethoxy-phenyl)-cyclohex-3-enyl]-carbamic acid tert-butyl ester
15.18 g (65.06 mmol) of (+)-cis-6-(3,4-dimethoxyphenyl)-cyclohex-3-enylamine (compound E7) and
14.21 g (65.11 mmol) of Boc,O are stirred in dichloromethane for 2.5 h, then the solvent is removed
and the residue crystallized from ethylacetate/n-heptane to give 19.1 g of the title compound.

EF: C19 H27 N O4; MW: 333.43,

MS: 334.2 (MH")

E1. (1RS,3RS,4SR)-3-(3-Ethoxy-4-methoxy-phenyl)-4-nitrocyclohexanol
Starting from compound F1 mentioned below, the title compound is obtained according to the proce-
dure as in Example E2.

E2. (1RS,3RS,4SR)-3-(3,4-Dimethoxyphenyl)-4-nitrocyclohexanol
Under nitrogen atmosphere 16.76 g of (3RS,4SR)-3-(3,4-dimethoxyphenyl)-4-nitrocyclohexanone
(compound F2) are dissolved in 300 ml of tetrahydrofurane, the solution is cooled to —=78°C, and 75 ml



E2. (1RS,3RS,4SR)-3-(3,4-Dimethoxyphenyl)-4-nitrocyg{ahexanol Under nitrogen atmosphere 16.76 g of
(3RS,48R)-3-(3,4-dimethoxyphenyl)-4-nitrocyclohexanone (compound F2) are dissolved in 300 ml of
tetrahydrofurane, the. solution is .coqled tq -78C - 1 Lt fum
tri-sec-butylﬁ%?c&)ﬁaﬁu e F# 8??3%‘&‘, (r%gfg?g%lét}?%oéb@%%%ﬁrg@ \}&ﬁs@§%ﬁreg}£glt||%+r®% %g%g}lt%eépr%%?%”mixture
consisting of 355 TS End BTG SR SIRASh 3 M L ISREE IR ER' LT gﬂ RRoSRRAIR PERIRG is
continued foktiartiseadder n$iming ds qeatansd feriftiveritodnindie Frrstigo s i diyted vént@omtPthe aqueous
layer is extrattigicheritiectinl/ ihaceismisthgecomitiatel oifeeihyl phetstes the earainshtradeid phaghgeaw foam, which
is purified byslupratagsaby: ashsiliGace® plrif Byohdriadafpalrolalilics gd asieihyhaaetadtpis the ratio 1/1
to furnish 14,38, @Rl IBEAE RO RALE CORRRMNS. Fg (BI4REANAS MRL B Lol 2091
(MNF14.) Rf:E‘Q.é%_{pﬁgqlmmz g|h§1r/ethyl acetate = 1/1) M.p.: 139-141C Starting from the appropriate
starting comlao'urf s'nefitigned below, the following are obtained according to the procedure as in
Example E2: EQ?%??@',@)\#@ASR)-BM-(L1-Dif|uoro-methoxy)-3-methoxy-phenyl]-4-nitrocyclohexanol E4.
(1RS,3RSATR) BaB@etrolevifl sther/ptietisostale £ tbthoxy-pheny11-4-nitrocyclohexanol
(1RS,3R8,48R)-338B1@@:2-Difluoro-ethoxy)4-methoxy-phenyl)-4-nitrocyclohexanol E6.
(1RS,6RS)-6-(3-Ethoxy-4-methoxy-phenyl)-cyclohex-3-enylamine Starting from
?-eth0>_<y-1-'Eam%xa%;ﬁ(ﬂe%%%%%lé%%{a@y&&nﬁag%&n%ﬁém% (ERIRG YR titlrecompound
is obtained anatlo ou§l reescl;glg((ed f(?erg )mpound E7. E7.

()-cis-6-(3,4-I me ﬁgxyp gnyﬁ-cyc?o ex-3-enylamine 40 g of
()-cis-1,2-dimethoxy-4-(2-nitrocyclohex-4-enyObenzene (compound F7) are dissolved in 400 ml of ethanol
and 40 g of Bhc foRBRSASRLBEI(1AfRIflvpsatmeoxybiimgthomprhanyfie4-sirasvsiolreRelacetic acid are
added dropwise. Afterwards, the reaction mixture is filtrated and concentrated. The residue is redissolved
in diluted hyggrochliis; sEchaREssiAXIBRNSHSLTRINSRA-ALhASRSIHEME VLR IBRYAREEhSING 6 N solution
of sodium hydroxide and extracted several times with toluene. The combined organic phases of the
alkalic extraction are dried usBi){rT]? sodium sulfate and conc%ntratehd. Tlp_i retsiduei iﬁ chrorlnatographed on
silica gel. 1158-g S1RR RS B3 dRe ey Prmethoxy-phenyl)-4-nitrocyclohexano :
(3RS,48R)-3-(3-Ethoxy-4-methoxy-phenyl)-4-nitrocyclohexanone Starting from compound G1 mentioned
below, the tiée. coftR®6R8)i6-BEEthnerdanethakinghenyipgyrideddemdamiieample F2. F2.

(3RS, 4SR)-3taiflglabreihamsmhenytotyili@rRiBRBREMMYS cichdR-3UyD -1@Rbre4cdinpeing xg) wditrostyrene

(compound Gi2). 9011912 8mEYSINGNY o B:0UIBSI RS AshAER Of abs. Toluene are putin an

autoclave, where the mixture Is stirred at 140C for 2 days and then cooled. After addition of 1000 ml of
ethyl acetate, 300 ml of a 2 N solution of hydrochloric acid are dropped under stirring. The phases are

separated afi# th&hEsEHRImethoxyrberidrusieRetEBXAMWichloromethane. The combined organic
extracts are 40gsigt)-vish Sailonetbory slo@ivitrodypitegchecy)brmaene Gohtiond diipatedissoveaind8fum sulfate

and the SoIVRI¢s ARG BHIVRILWRSRE FERESIReRIRRIVMMPINRJB QIR ibperade tBleng@myraisnd. Further

purification i GalicH QUi IRMALHARNSD Alika.ashRRNAE iRk R sH el AceHte in the ratio

0 : _ . .
lilas eluerr]éstigugl}éere%:il'égolge@i?'n d‘ih?t&ﬁ'm%’r@&l%ﬁié@%iﬁ’ grrmg é%%x?gén mﬁtﬂl{é]lgéng.FThce:gél}eg'u]éﬂ\)llgﬁ‘s MW: 279.30

alkalized using 6 N solution of sodium hydroxide and extracted several times with toluene. The com-
bined organic phases of the alkalic extraction are dried using sodium sulfate and concentrated. The
residue is chromatographed on silica gel. 11.5 g of the title compound are obtained.

F1. (3RS,4SR)-3-(3-Ethoxy-4-methoxy-phenyl)-4-nitrocyclohexanone
Starting from compound G1 mentioned below, the title compound is obtained according to the proce-

dure as in Example F2.

F2. (3RS,4SR)-3-(3,4-Dimethoxyphenyl)-4-nitrocyclohexanone



MS: 279 (W), 297.1 (MNFI4) Rf= 0.47 (petroleum ethegigthyl acetate = 1/1) M.p.: 147-148C Starting from
the appropriate starting compounds mentioned below, the following are obtained according to the

procedure ag jn Example F2: F3. . . . . .
(5m5,57) 00 PP TSR ivons o G2, 80 T L2ty ytadions and
(3RSASR)-3188-1¥ o 3571 JOISRR IR SR N A ARG RS- WhHESR19-TiIHID B RITRLRGIH8 e fprig? days and

(3RS, 4SR)-3h¢B-¢ood)ifflen pdditipiosh/ 00 me th ety periztel SR mitef@y/2 I Belutignov dydchloric acid
2-Ethoxy-1-rmettropyed 4oli&t SHGRE FhepieR S\ pioiparaiednyd tHoapens Biartisexitarad three times
2-ethoxy-1-mygt irsrrickRRe O HR eGSR EXr A6 VA rRNed R {50mBe A& BydRadile compound

is obtained ] E
on o A S S AL g o o e

0-trans-1,2-GHSeHENE 1398 FiltS STHIB AU bRy SR R SRR TS MY S B g o B s sium
hydroxide aren&iicauebisitg psteianmreieriaiyl asriplsniesriniidfs MyaRdnate SAS(Bfichdi®e7.5 ml of
conc. Sulfurienaeidhe Beeritleofoptheundl is then added dropwise such that the internal temperature does not
exceed 4C. Aftar gtipmag; fand drothe mixture is added to 1 | of ice water, the precipitate is filtered off with
suction, wasfigdygtihanaler. apghiljed. and the crude product is recrystallized in ethanol. 8.6 g of the title
compound oﬁrg&.ﬁgfe -84C are %)é]ai a%gfaté ;qﬁ)- G1. 3-Ethoxy4-methoxy-w-nitrostyrene Starting from
art-known stating com ounds the title compound is obtained according to the procedure as in Example
G2: G2. 3,4-%%3@6& -é:-nitrostyrene 207.0 g of 3,4-dimethoxybenzaidehyde, 100.0 g of ammonium
acetate and 125 ml of nitromethane are heated to boiling for 3-4 h in 1.01 of glacial acetic acid. After
cooling in arfledimgpihmtine prpopititsiwtilom afidgitesitedbelonste Widwinnaiabbieingd aetardnd
petroleum ethgtoanélpistrduiap.in E@nipll2: Yield: 179.0 g. Starting from starting compounds, which are
art-known or which can be obtained analogously to art-known compounds or according to art-known

procedures @chﬁ?&g&% g)?gglgﬁﬁ 'poyn\49h%%%%g%ih%&%%Qg,ﬁe%hzﬁ%émmanm%reto) the following

compounds are o Ing to the proce xamp
4-(1,1-Difluoro-methoxy)-3-methoxy-o-nitrostyrene 4. 341,1 -Difluoro-methoxy)-4-methoxy-w-nitrostyrene
5. 3-(2,2-DiflEfbro@RfASRIPIRthbRjluorpimethorarenatonypemmpidcnitiacyslohamneaearting from

3-(2,2-difluoro-ethoxy)-4-methoxy-benzaldehyde (compound H1) according to the procedure as in
Example G2ps.  (3RS,4SR)-3-(3-(2,2-Difluoro-ethoxy)-d-methoxy-phenyl)-4-nitrocyclohexanone

F6. 2-Ethoxy-1-methoxy-4-((1RS,6RS)-6-nitro-cyclohex-3-enyl)-benzene
Starting from 2-ethoxy-1-methoxy-4-((1RS,6SR)-6-nitro-cyclohex-3-enyl)-benzene (compound G6) the
titte compound is obtained analogously as described for compound F7.

F7. (¥)-cis-1,2-Dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene

10.0 g of (+)-trans-1,2-dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene (compound G7) and 20.0 g of
potassium hydroxide are dissolved in 150 ml of ethanol and 35 ml of dimethylformamide. A solution of
17.5 ml of conc. Sulfuric acid in 60 ml of ethanol is then added dropwise such that the internal tem-
perature does not exceed 4°C. After stirring for 1 h, the mixture is added to 1 | of ice water, the pre-
cipitate is filtered off with suction, washed with water and dried, and the crude product is recrystallized
in ethanol. 8.6 g of the title compound of m.p. 82.5-84°C are obtained.



M.p.: 164-165C 6. 2-Ethoxy-1-methoxy-44(1 RS,6SR)4@g itrocyclohex-3-enyl)-benzene Starting from
3-ethoxy-4-methoxy-co-nitrostyrene (compound 01) the title compound is obtained analogously as

described fo%qonggg%g o ZIQ raNSi -Dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene 50.0 g of
3,4-dimethox -i/v_-nitros'g/yrer% zco)Jrr}]’ oulng%gfngnd 1.0 g (9.1 mmol) of hydroquinone are suspened in 200

ml of abs. TOHFEING KoM ARy A2 B9 ERMRAUBES 35 EYero RGBS ioRIANad-sopritingitathe MReemixture is
stirred at 160€r4G# 8 Gxg8Rk GR- autoclave and then cooled. Some of the solvent is removed on a rotary
evaporator, and the resulting precipitate is filtered off with suction and recrystallized in ethanol. M.p.:
113.5-115.5@2H13 SriimethdfiHO AR A -methoxy-benzaldehyde 10.04 g of isovanillin and 15.59 of
potassium c ate.are.placed in an autocl 50 ml of DMFE are add ell as 12 44 g of
ebromo-1, 1o ARG AL e Lo Mnfionli SER AR At S et e sorcs
are filtered ofFARA QARSI Wi & 501 BF95Kir 26aye g ATRA LRI BNER PeiPe RERTRERTEY Snd the
residue pourligres Fotniusiqecinradtyith slarial wretiseril etdpetasvnetennet dindingnh#8tidiyGor 30
minutes the pradiu@Pig diltered off and dried to give 13.69 g of the desired product. M.p.: 66-68C - 138 -
Commercial utility The compounds according to the invention have useful pharmacological properties
which make gigtidRgrsitially dibipatias ARise Ine e auic- s elids-RBosRIISSIGHas & (RDE) inhibitors
(specifically gf %?304 the are suita Oorrtl_trr]]g > one hand b[]onchlal théara qu.c%ogg e grgatment of
dﬂ 8 ocedu sZ(%uc as e.g(.:as scﬁﬁ? in 3

. n? oun r gc lI’]etq)I I
alrway obstructions oh account of thelr dilating action but also on account o elr respiratory rate- or

respiratory dPhEFREPUSLAIGINRBRI gL e oloning GoRPEr i QBRI d AcE g AIRFE Y heir vascular
dilating actio®® BE¥RPIRESther hand especially for the treatment of disorders, in particular of an
inflammatory nature, e.g. of the airways (asthma prophylaxis), of the skin, of the intestine, of the eyes, of
the CNS andsgf thergigusidshetisxp2diriedgy-mnrdisipensuch as histamine, PAF (platelet-activating
factor), arachidonic acid derivatives such as leukotrienes and prostaglandins, cytokines, interleukins,
chemokines, alpha-, beta- and gamma-interferon, tumor necrosis factor (TN F) or oxygen free radicals
and proteas@s" InFhld RifyRR Meth e Aot R s BIRAY ® the invention are distinguished by a low
toxicity, a good enteral absorption (high bioavailability), a large therapeutic breadth and the absence of
significant si@s. effe@i2-IdnaocattokpitheithBlym-mitrdstyrgnproperties, the compounds according to the

invention cam{agifIBARERAIR BHERNY %ﬁiﬂ@ﬁ%ﬂf@{?{mm@&ﬁ}mm@%n Mifdoepman be used,
for example,p%ca{nglihga%%grg%ﬁé Sa({i% ?u%%@glwgé(ésu ncE Jr ne'zp[gltlﬁwmg illnesses: acute and chronic (in particular

inflammatory an rgen-i airway disorders of varying origin (bronchitis, allergic bronchitis,
bronchial asﬁ'ﬁ'i‘aleéfﬁ?gﬁsema, COPD); dermatoses (especially of proliferative, inflammatory and allergic
type) such as psoriasis (vulgaris), toxic and allergic contact eczema, atopic eczema, seborrhoeic eczema,
Lichen simple., siEthexy-proethexytH{ERSASRtiwirareycichiepdainydrbenagrieypertrophic scars, discoid
lupus erythegiatng donfalitdar-AndILespirad) RO URRPRAI] FEORRUSABHLRIE OHRLS ARNE, acne
rosacea andﬁgalgﬁgggggg%gg\( é gmm%?ry and allergic skin disorders; disorders which are based on an
excessive release of TNF and leukotrienes, for example disorders of the arthritis type (rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions), disorders of the immune
system (AIDS’-m{iprnsdidrBinethgriif-nitiachelohexAcebanagyiaft rejections, types of shock (septic
shock, endosoxin shaekimghonegaibesraa &omipxiel S, s Yoy ganenans) Ao gairuhergspiratory
distress SYDQ&Q&&@Q iﬁ%(ﬁlﬁ%f%&%@lﬂéﬁ@'émlﬁ‘ég{é@é@?&i& & gé‘@tﬁ(ﬁf@%ﬁ'&lﬁf ﬁ;ﬂ.}gq’g(__:rohn's disease_:
and ulceratiye, eliie ASQRTS RIS aeobas Rl b Algic ARlor Shighlc oy olociel false reactions
in the region of the upper airways pﬁarynx, nose) and trhe: aajacerjt regions f aranasal sinuses, eyes),
such as allePgI¥ePhIRIFEIVATERiE FUARLRYBRHRSR B%fﬁ?,"ﬁ’l‘ﬁeP@?E'@Wﬁdﬁ@'fﬁfﬁf&g%ﬂb?%“ﬂég%‘f polyps; but
also disordeiecosiglizadnatienftean18a-3rE@E by PDE inhibitors, such as cardiac insufficiency, or
disorders which can be treated on account of the tissue-relaxant action of the PDE inhibitors, such as, for

example, eregtilesipsiipiiiord-eiHerlfa-plethexyldBmard@ngbef the ureters in connection with kidney stones.
In addition, %sgr@ﬁ(g&vamnogsgqg%vgew'%@ S‘Jiﬁnﬂég%%'n' etQ%hH&%ms% %@B@Q/%F%% W&f’%’n—s%‘d .
conditions associated with cerebral metabolic inhibition, such as cerebral senility, senile - 139 - dementia
(AIzheimer'sag‘fggggéfllrﬂ%}ﬁéﬁlq i r?é?F?H?é‘ﬁi’&958873?5@%@%3??8?{@}6%‘%%%%%%%33????&?!?@%% dementia;
and also illnesses of the central nervous system, such as depressions or arteriosclerotic dementia; as
well as for enhancing cognition. Yet in addition, the compounds of the invention are useful in the
treatment of diabetes mellitus, leukaemia and osteoporosis. The invention further relates to a method for
the treatment of mammals, including humans, which are suffering from one of the above mentioned
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The invention also relates to the use of the compoundsfccording to the invention for the production of
pharmaceutical compositions for treating disorders which are mediated by phosphodiesterases, in

particular POgAsResiptel ISpIgsienRie AL LARTDIE- AR RRRLIOBSE il SARe igation of this

invention or those which are apparent or known erson. The Invention also relates to the use
ofthe comp i HEUE BTG 2 FRAHREHRE P B! TR SRR BIERIEER BBitons having
PDE4 inhibiteiijiretgslumter sReiitns g iedksbiciieradad ardriahiasadcAcopipesasied for the
treatment anglteiugirophylaxis of the illnesses mentioned comprising one or more of the compounds
according tope:ieacegion. The invention yet furthermore relates to compositions comprising one or more
compounds according to this invention and a pharmaceutically acceptable carrier. Said compositions can
be used in therapy, such as e.g. for treating, preventing or ameliorating one or more of the
abovementioned diseases. The invention still yet furthermore relates to pharmaceutical compositions
according to this invention having PDE, particularly PDEA4, inhibitory activity. Additionally, the invention
relates to an article of manufacture, which comprises packaging material and a pharmaceutical agent
contained within said packaging material, wherein the pharmaceutical agent is therapeutically effective for
antagonizing the effects of the cyclic nucleotide phosphod I-esterase of type 4 (PDE4), ameliorating the
symptoms of an PDE4-mediated disorder, and wherein - 140 - the packaging material comprises a label
or package insert which indicates that the pharmaceutical agent is useful for preventing or treating
PDE4-mediated disorders, and wherein said pharmaceutical agent comprises one or more compounds of
formula 1 according to the invention. The packaging material, label and package insert otherwise parallel
or resemble what is generally regarded as standard packaging material, labels and package inserts for
pharmaceuticals having related utilities. The pharmaceutical compositions are prepared by processes
which are known per se and familiar to the person skilled in the art. As pharmaceutical compositions, the
compounds according to the invention (= active compounds) are either employed as such, or preferably in
combination with suitable pharmaceutical auxiliaries and/or excipients, e.g. in the form of tablets, coated
tablets, capsules, caplets, suppositories, patches (e.g. as US), emulsions, suspensions, gels or solutions,
the active compound content advantageously being between 0.1 and 95% and where, by the appropriate
choice of the auxiliaries and/or excipients, a pharmaceutical administration form (e.g. a delayed release
form or an enteric form) exactly suited to the active compound and/or to the desired onset of action can
be achieved. The person skilled in the art is familiar with auxiliaries, excipients, carriers, vehicles, diluents
or adjuvants which are suitable for the desired pharmaceutical formulations on account of his/her expert
knowledge. In addition to solvents, gel formers, ointment bases and other active compound excipients, for
example antioxidants, dispersants, emulsifiers, preservatives, solubilizers, colorants, complexing agents
or permeation promoters, can be used. The administration of the pharmaceutical compositions according
to the invention may be performed in any of the generally accepted modes of administration available in
the art. lllustrative examples of suitable modes of administration include intravenous, oral, nasal,
parenteral, topical, transdermal and rectal delivery. Oral delivery is preferred. For the treatment of
disorders of the respiratory tract, the compounds according to the invention are preferably also
administered by inhalation in the form of an aerosol; the aerosol particles of solid, liquid or mixed
composition preferably having a diameter of 0.5 to 10 urn, advantageously of 2 to 6 pm. Aerosol
generation can be carried out, for example, by pressure-driven jet atomizers or ultrasonic atomizers, but
advantageously by propellant-driven metered aerosols or propellant-free administration of micronized
active compounds from inhalation capsules. Depending on the inhaler system used, in addition to the
active compounds the administration forms additionally contain the required excipients, such as, for
example, propellants (e.g. Frigen in the case of metered aerosols), surface-active substances,
emulsifiers, stabilizers, preservatives, flavorings, fillers (e.g. lactose in the case of powder inhalers) or, if
appropriate, further active compounds. - 141 - For the purposes of inhalation, a large number of
apparatuses are available with which aerosols of optimum patrticle size can be generated and
administered, using an inhalation technique which is as right as possible for the patient. In addition to the
use of adaptors (spacers, expanders) and pear-shaped containers (e.g. NebulatorO, Volumatia), and
automatic devices emitting a puffer spray (AutohalerQ), for metered aerosols, in particular in the case of
powder inhalers, a number of technical solutions are available (e.g. Diskhaler(r), RotadiskO, TurbohalerO
or the inhaler described in European Patent Application EP 0 505 321), using WhICh an optimal
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Biological investigations The second messenger cycliggg\dP (CAMP) is well-known for inhibiting
inflammatory and immunocompetent cells. The PDE4 isoenzyme is broadly expressed in cells involved in
the initiation and propagation of inflammatory diseases (I-1 Tenor and C Schudt, in "Phosphodiesterase
Inhibitors”, 21- 40, "The Handbook of Immunopharmacology”, Academic Press, 1996), and its inhibition
leads to an iferRmercldl wlilititracellular cAMP concentration and thus to the inhibition of cellular activation
WE Souness et al., Immunopharmacology 47: 127-162, 2000). The antiinflammatory potential of PDE4
inhibitors in TivOcshipatitdsSacdaiianag & Odalsdnasnbraes dest pleth{ddbbide pregertids RhichGndiedhdni0, 1997).

For the Invemémw%ﬂ%/@w&m Qb RueRbRpIShbMeibale AFBEYGBIRIYREBReMNIammatory
responses °9§0|§4 S%%% %E)i%g‘ 5.2 %&E‘%s%‘%g %‘%%&é%\é&%%’% {Pea%&gr%]lﬁn(\gy%ghum etal,

Arch Pharm or eosinophilic Iman Pharmacol 114: 821- 831
1995) granuf¥ees 9v'h?8ﬁ°83tn°iat8% 5’:‘?9@8"8% BHRIFL PR ATRHLS °&‘cﬁ%ﬁ?m’ﬁ¥?ﬁ%§%‘é LB synthesis
of tumor nectB¥edTRieasing afipRdARLipIdEe FAmeYah StRstio AXsBIRGHRI.CEArSQbefiihalr wssHiapsiey Pharmacol
121:221-231lind 88idp andl dAdihenother et especiaty ohibecredithe8TaT-@86der9 I patticaldditien jriffemma-
immunomodialgiediyine 0y tirhe faRl<k dsinthi prepis/iaxis) estitieaskirt e tiihdame i The elletc spmases like
cytokine Synéi@sis@bihe 'jSﬁﬁétmc@M Resa%aBy RS ChAIRGRhRE; AR &Ya?hlét%%@aﬁﬁbﬁances

which inhibi th ecretign of the afor mentl ned proinflamm tors are hich inhibit
PDEA4. PDEtAfr inn ?blaf%%h gomﬁgc(':%%m@ﬁn S a(%cacl)sr(?eI l’«Jl"enl(%sea}rrﬁ/ rﬁ\étgﬁ%cgjaﬁﬂﬁsc @%@%ﬁj %Yélcf(aﬂt%r for the
suppres&on%ﬁﬂ?ﬁ?ﬁ?ﬁﬂ?&ﬂ/ B?bacégggémmzfﬂ%%’?artmgﬁﬁﬁaﬁﬁ‘??‘Brth;HFBPb%@E%?%.ﬁFﬁ% PDE4B2
(GB no. M9 2reByaipases: ithisraoptspinihecempepstsRrsRIdinatodhsiigranton predistirouishs ¥ @ #¥m the original
plasmid (pCidxisiy \ap$>G Rnterth ghsorsicn Riv bavaiBiilinG € BTG OAAATI AFESItead3hadbsgnteRb10 (5'-
AGAGGGGGAiGhificht Bid eifea€. -3') and cloned into the pCR-Bac vector (Invitrogen, Groningen, NL).
The recombinant baculokus was prepared by means of homologous recombination in SF9 insect cells.

The expressiop.plgsiiid Was SARRBIRE S uIRERG LBl AIRgRN, GROAR @Jaféslm,ggﬁaculo -Gold

DNA (Pharmln usin protoco armln Hamburg). Wt vi

recomblnantD{ﬂ %'Elﬂ'ﬁ@ﬁ? (izu E%f@%‘f%‘%@?ﬁﬁeﬁ%‘aﬁ' Auhele eé(tﬁ%b%e ﬁ‘?g‘r ﬂﬁgf(ap?%ﬁ e virus
supematant fi%egtapatate BiPeiMpNR AhEsellonag Brasser swigradsuran @raticdaniamireing 2x106
cells/ml withaad ddefrindtigdd)iginedyidfentien phetyine nrivia fidoh chitis salkugiv-froacB O 0@ mrokigium (Life
Technologiessthtass @ipHydend, D pBlsduvmEtoses iwepdorily Slprisifeddive/ Rifemiatonftaiduiiadictypy) were
pelleted for udf 4y &%Q%g@ﬁ%&‘c andl4iere .Ib&é&%%z&a&%s&&%&&ﬁa ReURRIIEd A

concentraton G SERIAK, Lt cel'y Z.}B'sqa&eh%g&g Hheamagsizalan WiisrGRIM Iiapli .2

containing the Sllowing additions: M MgC12, 10 mM

p- mercaptoé?ﬁ%%?"ﬁem%?%‘ghf%ﬁwa'ﬁgd U"ZF?RWFE’B¥88?5'8|?s’1?5'“ﬂﬂﬁq%‘ffpagﬂt?ﬁﬂﬂ'wt%@p%‘fa%n A, 5LIM
trypsin inhiblesacemendicheprselifsiaiivesdaftsmeatrsnandRieigirtedisaeiar disariirs shictaererrsH 20 mm at
1000xg and ahexsepiive atkasevd I NFamstiakoBR@ ¢ Mol e@bmdedicrtiersof(heatuia/ypd leeprateith content
was determmdn&yerﬁaﬁﬂfaﬁd\ﬂymmwé&ﬂmdahdwmeranuﬁm&%a@ thisoriandatsh iMBEAB2 activity is

:Ar\]rrr]:g;;ehdat)ny Qe??e%l S (see r%cé%ﬁjgial nStruﬁﬁ'ﬁo@‘u‘-&&gﬂ&ﬂ%ﬁfﬁt%&&%%&é?%g%@ﬁgﬁﬁg assa
code TRKQS;1 % %Zr’r(lfg ehoé]'f ‘iR OBWRIl MicrofTe eqro’('fpmoc%7 '3 e‘l%@%é@t%]/ umcree? 'rf%gy |¥;1nd g
contains 20 Wﬁsr@’%?f@?)lﬁpfj?'ﬁ‘i gﬁ"frﬂiﬁe%i’"m?ﬂ?ﬂﬁﬂétg%f’ﬁ %Fﬁ?‘ﬁﬁ%fﬁﬂ?"ﬁ%ﬁﬂﬂ'ﬁ 35 MM
cAMP (inclughifl§legrativesoliol disnidess patichcanimyed on Yrtpie sadpredvioricsimeanesie fakaTsADMSO and
sufficient redionslinrtbentdgionof 130Gbpgrsirpeys fibaryngs o o) @ue Hoadizsentr¢biatd PRPsafsinsSAMP is
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detection devices. The corresponding 1050 values of the compounds for the inhibition of PDE activity are
determined from the concentration-effect curves by means of non-linear regression. Representative
inhibitory values determined for the compounds according to the invention follow from the following table
A, in which the numbers of the compounds correspond to the numbers of the Examples. -144- Table A
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dementia (Alzheimer’s disease), memory impairment associated with Parkinson’s disease or multiin-

farct dementia; and also illnesses of the central nervous system, such as depressions or arterioscle-

rotic dementia; as well as for enhancing cognition. Yet in addition, the compounds of the invention are

useful in the treatment of diabetes mellitus, leukaemia and osteoporosis.

The invention further relates to a method for the treatment of mammals, including humans, which are
suffering from one of the above mentioned illnesses. The method is characterized in that a therapeuti-
cally active and pharmacologically effective and tolerable amount of one or more of the compounds

according to the invention is administered to the ill mammal.

The invention further relates to the compounds according to the invention for use in the treatment
and/or prophylaxis of illnesses, especially the illnesses mentioned.

The invention also relates to the use of the compounds according to the invention for the production of
pharmaceutical compositions which are employed for the treatment and/or prophylaxis of the ilinesses

mentioned.

The invention also relates to the use of the compounds according to the invention for the production of
pharmaceutical compositions for treating disorders which are mediated by phosphodiesterases, in par-
ticular PDE4-mediated disorders, such as, for example, those mentioned in the specification of this
invention or those which are apparent or known to the skilled person.

The invention also relates to the use of the compounds according to the invention for the manufacture
of pharmaceutical compositions having PDE4 inhibitory activity.

The invention furthermore relates to pharmaceutical compositions for the treatment and/or prophylaxis
of the illnesses mentioned comprising one or more of the compounds according to the invention.

The invention yet furthermore relates to compositions comprising one or more compounds according
to this invention and a pharmaceutically acceptable carrier. Said compositions can be used in therapy,
such as e.g. for treating, preventing or ameliorating one or more of the abovementioned diseases.

The invention still yet furthermore relates to pharmaceutical compositions according to this invention
having PDE, particularly PDE4, inhibitory activity.

Additionally, the invention relates to an article of manufacture, which comprises packaging material
and a pharmaceutical agent contained within said packaging material, wherein the pharmaceutical
agent is therapeutically effective for antagonizing the effects of the cyclic nucleotide phosphodi-
esterase of type 4 (PDE4), ameliorating the symptoms of an PDE4-mediated disorder, and wherein
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compounds 35 to 40, 52, 53, 55 to 67, 70 to 72, and 82 are in the range from 82 6.91 to 9.17
the packaging material comprises a label or package insert which indicates that the pharmaceutical
agent is useful for preventing or treating PDE4-mediated disorders, and wherein said pharmaceutical
agent comprises one or more compounds of formula 1 according to the invention. The packaging ma-
terial, label and package insert otherwise parallel or resemble what is generally regarded as standard
packaging material, labels and package inserts for pharmaceuticals having related utilities.

The pharmaceutical compositions are prepared by processes which are known per se and familiar to
the person skilled in the art. As pharmaceutical compositions, the compounds according to the inven-
tion (= active compounds) are either employed as such, or preferably in combination with suitable
pharmaceutical auxiliaries and/or excipients, e.g. in the form of tablets, coated tablets, capsules, cap-
lets, suppositories, patches (e.g. as TTS), emulsions, suspensions, gels or solutions, the active com-
pound content advantageously being between 0.1 and 95% and where, by the appropriate choice of
the auxiliaries and/or excipients, a pharmaceutical administration form (e.g. a delayed release form or
an enteric form) exactly suited to the active compound and/or to the desired onset of action can be

achieved.

The person skilled in the art is familiar with auxiliaries, excipients, carriers, vehicles, diluents or adju-
vants which are suitable for the desired pharmaceutical formulations on account of his/her expert
knowledge. In addition to solvents, gel formers, ointment bases and other active compound excipients,
for example antioxidants, dispersants, emulsifiers, preservatives, solubilizers, colorants, complexing
agents or permeation promoters, can be used.

The administration of the pharmaceutical compositions according to the invention may be performed
in any of the generally accepted modes of administration available in the art. lllustrative examples of
suitable modes of administration include intravenous, oral, nasal, parenteral, topical, transdermal and

rectal delivery. Oral delivery is preferred.

For the treatment of disorders of the respiratory tract, the compounds according to the invention are
preferably also administered by inhalation in the form of an aerosol; the aerosol particles of solid, lig-
uid or mixed composition preferably having a diameter of 0.5 to 10 um, advantageously of 2 to 6 ym.

Aerosol generation can be carried out, for example, by pressure-driven jet atomizers or ultrasonic at-
omizers, but advantageously by propellant-driven metered aerosols or propellant-free administration

of micronized active compounds from inhalation capsules.

Depending on the inhaler system used, in addition to the active compounds the administration forms
additionally contain the required excipients, such as, for example, propellants (e.g. Frigen in the case
of metered aerosols), surface-active substances, emulsifiers, stabilizers, preservatives, flavorings,
fillers (e.g. lactose in the case of powder inhalers) or, if appropriate, further active compounds.
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formulal inwhich R1lis met oxg/, . , ,
For the purposes of inhalation, a large number of apparatuses are available with which aerosols of

optimum particle size can be generated and administered, using an inhalation technique which is as
right as possible for the patient. In addition to the use of adaptors (spacers, expanders) and pear-
shaped containers (e.g. Nebulator®, Volumatic®), and automatic devices emitting a puffer spray
(Autohaler®), for metered aerosols, in particular in the case of powder inhalers, a number of technical
solutions are available (e.g. Diskhaler®, Rotadisk®, Turbohaler® or the inhaler described in European
Patent Application EP 0 505 321), using which an optimal administration of active compound can be
achieved.

For the treatment of dermatoses, the compounds according to the invention are in particular admi-
nistered in the form of those pharmaceutical compositions which are suitable for topical application.
For the production of the pharmaceutical compositions, the compounds according to the invention (=
active compounds) are preferably mixed with suitable pharmaceutical auxiliaries and further proc-
essed to give suitable pharmaceutical formulations. Suitable pharmaceutical formulations are, for ex-
ample, powders, emulsions, suspensions, sprays, oils, ointments, fatty ointments, creams, pastes, gels

or solutions.

The pharmaceutical compositions according to the invention are prepared by processes known per se.
The dosage of the active compounds is carried out in the order of magnitude customary for PDE in-
hibitors. Topical application forms (such as ointments) for the treatment of dermatoses thus contain
the active compounds in a concentration of, for example, 0.1-99%. The dose for administration by in-
halation is customarly between 0.01 and 3 mg per day. The customary dose in the case of systemic
therapy (p.o. or i.v.) is between 0.003 and 3 mg/kg per day. In another embodiment, the dose for ad-
ministration by inhalation is between 0.1 and 3 mg per day, and the dose in the case of systemic ther-
apy (p.o. ori.v.) is between 0.03 and 3 mg/kg per day.



R2is methoxy, ethoxy, difluoromethoxy or 2,2-difluoreg§zoxy, R3is hydrogen, R31 is hydrogen, R4is
-0-R41, in which R41 is hydrogen, R5is hydrogen, Har is substituted by R6 and R7, and is pyridinyl, in
which R6is B3 anglaﬁ’?ig et iA/IL, or an enantiomer, a salt or a salt of an enantiomer of this compound.

2.A compouﬁdgoc‘f’q‘!dnﬁﬂ%%"gmraing to claim 1 in which R1is methoxy, R2is methoxy, ethoxy,
difluoromethoxy or 2,2-difluoroethoxy, R3is hydrogen, R31 is hydrogen, R4is -0-R41, in which R41 is
hydrogen, REe kgefrshapssenaes cychedME (aMMP) s aiell xngwe fecifihibitingirfisamaiencandismues-a salt of an
enantiomer ebitpstearcgiound. FOBicarepymad of dadinetprésaed ordetig ibgabledim héinitibiioh &diis methoxy,

propagation of inflammatory diseases (H Tenor and C Schudt, in ,Phosphodiesterase Inhibitors®, 21-

40, . The Handbook of Immunopharmacology®, Academic Press, 1996), and its inhibition leads to an

increase of the intracellular cAMP concentration and thus to the inhibition of cellular activation (JE

Souness et al., Immunopharmacology 47: 127-162, 2000).

The antiinflammatory potential of PDE4 inhibitors in vivo in various animal models has been de-
scribed (MM Teixeira, TiPS 18: 164-170, 1997). For the investigation of PDE4 inhibition on the cellular
level (in vitro), a large variety of proinflammatory responses can be measured. Examples are the su-
peroxide production of neutrophilic (C Schudt et al., Arch Pharmacol 344: 682-690, 1991) or eosino-
philic (A Hatzelmann et al., Brit J Pharmacol 114: 821-831, 1995) granulocytes, which can be meas-
ured as luminol-enhanced chemiluminescence, or the synthesis of tumor necrosis factor-o. in mono-
cytes, macrophages or dendritic cells (Gantner et al., Brit J Pharmacol 121: 221-231, 1997, and Pul-
monary Pharmacol Therap 12: 377-386, 1999). In addition, the immunomodulatory potential of PDE4
inhibitors is evident from the inhibition of T-cell responses like cytokine synthesis or proliferation (DM
Essayan, Biochem Pharmacol 57: 965-973, 1999). Substances which inhibit the secretion of the afore-
mentioned proinflammatory mediators are those which inhibit PDE4. PDE4 inhibition by the com-
pounds according to the invention is thus a central indicator for the suppression of inflammatory proc-

esses.
Methods for measuring inhibition of PDE4 activity

The PDE4B2 (GB no. M97515) was a gift of Prof. M. Conti (Stanford University, USA). It was ampli-
fied from the original plasmid (pCMV5) via PCR with primers Rb9 (5'- GCCAGCGTGCAAATAAT-
GAAGG -3’) and Rb10 (5'- AGAGGGGGATTATGTATCCAC —3’) and cloned into the pCR-Bac vector
(Invitrogen, Groningen, NL).

The recombinant baculovirus was prepared by means of homologous recombination in SF9 insect
cells. The expression plasmid was cotransfected with Bac-N-Blue (Invitrogen, Groningen, NL) or
Baculo-Gold DNA (Pharmingen, Hamburg) using a standard protocol (Pharmingen, Hamburg). Wt vi-
rus-free recombinant virus supernatant was selected using plaque assay methods. After that, high-titre
virus supernatant was prepared by amplifying 3 times. PDE was expressed in SF21 cells by infecting
2x10° cells/ml with an MOI (multiplicity of infection) between 1 and 10 in serum-free SF900 medium
(Life Technologies, Paisley, UK). The cells were cultured at 28°C for 48 — 72 hours, after which they
were pelleted for 5-10 min at 1000 g and 4°C.
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subsequent use (see below). The protein content was determined by the Bradford method (BioRad,

Munich) using BSA as the standard.

PDE4B2 activity is inhibited by the said compounds in a modified SPA (scintillation proximity assay)
test, supplied by Amersham Biosciences (see procedural instructions “phosphodiesterase [3H]cAMP
SPA enzyme assay, code TRKQ 7090”), carried out in 96-well microtiter plates (MTP’s). The test vol-
ume is 100 pl and contains 20 mM Tris buffer (pH 7.4), 0.1 mg of BSA (bovine serum albumin)/ml,

5 mM Mg?, 0.5 pM cAMP (including about 50,000 cpm of [3H]cAMP), 1 pl of the respective substance
dilution in DMSO and sufficient recombinant PDE (1000xg supernatant, see above) to ensure that
10-20% of the cAMP is converted under the said experimental conditions. The final concentration of
DMSO in the assay (1 % v/v) does not substantially affect the activity of the PDE investigated. After a
preincubation of 5 min at 37°C, the reaction is started by adding the substrate (CAMP) and the assay is
incubated for a further 15 min; after that, it is stopped by adding SPA beads (50 pl). In accordance
with the manufacturer’s instructions, the SPA beads had previously been resuspended in water, but
were then diluted 1:3 (v/v) in water; the diluted solution also contains 3 mM IBMX to ensure a com-
plete PDE activity stop. After the beads have been sedimented (> 30 min), the MTP’s are analyzed in
commercially available luminescence detection devices. The corresponding ICs values of the com-
pounds for the inhibition of PDE activity are determined from the concentration-effect curves by

means of non-linear regression.

Representative inhibitory values determined for the compounds according to the invention follow from
the following table A, in which the numbers of the compounds correspond to the numbers of the Ex-

amples.



Har or a salt of this compound. 7.A compound of formé#e | according to any one of claims 1 to 3, which
has with respect to the positions 2, 4a and 10b the configuration shown in formula la***** or a salt of this
compound. gdgiearmaceutical composition comprising one or more compound(s) of formula | or an enanti-

omer, a salt

or a salt of an enantiomer of this (these) compound(s) according to any one of claims 1 to 3
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comprising one or more compoun )(s) of formula | or a salt of this (these) compound(s) according to any
one of claims 6 and 7 together with customary pharmaceutical excipients and/or vehicles. 10.

Pharmaceutical €ompysition gomprising-#ee@ofmetdlind of formula | or a salt of this compound according

to claim 4 tggether with customary pharmaceutical excipients pnd/or vehicles. 11. Pharmaceutical

composition

comprisingthecompound of formula | according o claim 5 together with customary

pharmaceut»eal-efxu%en&ami/or vehicles. 12. Use of a compound of formula | or an enantiomer, a salt
or a salt of an enantiomer of this compound according to any pne of claims 1 to 3 for the production of

pharmaceut

cal comfositions ffor treating PDE (PDE4) mediatéd diseases. 13. Use of a compound of

formula | or ja salt of 8his compound according to any one of claims 6 and 7 for the production of
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according tg
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diseases. 16. Use aBcording o claim 12siginthe PDE (PDE4) mediated disease is diabetes mellitus.

17. Use accprding taclaim 13, wherein the PDE (PDE4) mediated disease is diabetes mellitus. 18. Use

according t

ctamT i witerem the PDE (PDE4) mediated disgase is diabetes mellitus. 19. Use according

to claim 15,
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Claims
1. A compound of formula |
R4
R3 R5
H
R2
R31
N H
R1 = 0
Har
in which
R1 is methoxy,
R2  is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,
R3 is hydrogen,
R31 is hydrogen,
R4  is-0-R41, in which
R41 is hydrogen,
R5 is hydrogen,
Har is substituted by R6 and R7, and is pyridinyl, in which
R6 is oxo, and
R7  is methyl,

or an enantiomer, a salt or a salt of an enantiomer of this compound.

2.
R1
R2
R3
R31
R4
R41
R5
Har

A compound of formula | according to claim 1 in which
is methoxy,
is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy,
is hydrogen,
is hydrogen,
is -O-R41, in which
is hydrogen,
is hydrogen,
is 1-methyl-1H-pyridin-2-one-5-yl,

or an enantiomer, a salt or a salt of an enantiomer of this compound.

R1
R2
R3
R31

A compound of formula | according to claim 1 in which
is methoxy,
is ethoxy, difluoromethoxy or 2,2-difluoroethoxy,
is hydrogen,
is hydrogen,
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R4 is -O-R41, in which

R41 is hydrogen,

R5 is hydrogen,

Har is 1-methyl-1H-pyridin-2-one-5-yl,

or an enantiomer, a salt or a salt of an enantiomer of this compound.

4. A compound of formula | according to claim 1 which is
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyridin-2-one or a salt of this compound.

5. A compound of formula | according to claim 1 which is
5-((2R,4aR,10bR)-9-Ethoxy-2-hydroxy-8-methoxy-1,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)-1-
methyl-1H-pyridin-2-one.

6. A compound of formula | according to any one of claims 1 to 3, which has with respect to the

positions 4a and 10b the configuration shown in formula I*

or a salt of this compound.

7. A compound of formula | according to any one of claims 1 to 3, which has with respect to the

positions 2, 4a and 10b the configuration shown in formula la*****

or a salt of this compound.

8. Pharmaceutical composition comprising one or more compound(s) of formula | or an enanti-
omer, a salt or a salt of an enantiomer of this (these) compound(s) according to any one of claims 1 to

3 together with customary pharmaceutical excipients and/or vehicles.



- 147 -

9. Pharmaceutical composition comprising one or more compound(s) of formula | or a salt of this
(these) compound(s) according to any one of claims 6 and 7 together with customary pharmaceutical

excipients and/or vehicles.

10. Pharmaceutical composition comprising the compound of formula | or a salt of this compound

according to claim 4 together with customary pharmaceutical excipients and/or vehicles.

11. Pharmaceutical composition comprising the compound of formula | according to claim 5 to-

gether with customary pharmaceutical excipients and/or vehicles.

12. Use of a compound of formula | or an enantiomer, a salt or a salt of an enantiomer of this com-
pound according to any one of claims 1 to 3 for the production of pharmaceutical compositions for
treating PDE (PDE4) mediated diseases.

13. Use of a compound of formula | or a salt of this compound according to any one of claims 6

and 7 for the production of pharmaceutical compositions for treating PDE (PDE4) mediated diseases.

14. Use of the compound of formula | or a salt of this compound according to claim 4 for the pro-

duction of pharmaceutical compositions for treating PDE (PDE4) mediated diseases.

15. Use of the compound of formula | according to claim 5 for the production of pharmaceutical

compositions for treating PDE (PDE4) mediated diseases.

16. Use according to claim 12, wherein the PDE (PDE4) mediated disease is diabetes mellitus.
17. Use according to claim 13, wherein the PDE (PDE4) mediated disease is diabetes mellitus.
18. Use according to claim 14, wherein the PDE (PDE4) mediated disease is diabetes mellitus.

19. Use according to claim 15, wherein the PDE (PDE4) mediated disease is diabetes mellitus.



