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Organic compounds

The present invention relates to novel substituted piperidines, to processes for their
preparation and to the use of the compounds as medicines, in particular as renin inhibitors.

Piperidine derivatives for use as medicines are known, for example from WQ097/09311.

However, especially with regard to renin inhibition, there is still a need for highly potent active

ingredients. In this context, the improvement of the pharmacokinetic properties is at the

forefront. These properties directed towards better bioavailability are, for example,

absorption, metabolic stability, solubility or lipophilicity.

The invention therefore provides substituted piperidines of the general formula

N
Az, R
R
0]

in which

(AR is aryl when R? is tetrazolyl or imidazolyl which may be substituted by 1-3 halogen,
hydroxyl cyano, trifluoromethyl, Ci.c-alkyl, halo-C1.¢-alkyl, hydroxy-C1-5 alkyl,
C,.c-alkoxy-Cy¢-alkyl, cyano-C..g-alkyl, carboxy-Ci¢-alkyl, C1.¢-alkanoyloxy-Ci.¢-alkyl,
C1.¢-alkoxycarbonyloxy-C1.e-alkyl, C1.s-alkoxycarbonyl or C..¢-alkoxy groups, or a
C..c-alkylenedioxy group, and/or by an L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical; or

(B)R' is aryl when X is —O-CH-R"'-CO-NR’-; or

(C)R' isaryl when Z is —alk-NR®- where alk denotes Cq¢-alkylene, and n is 1; or

(D) R is phenyl which is substituted by 1-4 acetamidinyl-C,.¢-alkoxy, acetamidinyl-C4.¢-alkyl,
acyl-C1.s-alkoxy-Cy-alkyl, (N-acyl)-Ci.¢-alkoxy-C1e-alkylamino, Cy-alkoxy, Ci.e-
alkoxy-C,.g-alkoxy, C1.¢-alkoxy-C.¢-alkoxy-C.¢-alkyl, C+.¢-alkoxy-Cie-alkyl, (N-C.6-
alkoxy)-C1.¢-alkylaminocarbonyl-C.¢-alkoxy, (N-C..¢-alkoxy)-C..¢-alkylaminocarbonyl-
C1.¢-alkyl, C1.s-alkoxy-Cy.¢-alkylcarbamoyl, C1.¢-alkoxy-Cys-alkylcarbonyl, C+.¢-alkoxy-
C1.¢-alkylcarbonylamino, 1-Ci.¢-alkoxy-C1.¢-alkylimidazol-2-yl, 2-C4¢-alkoxy-C.e-alkyl-
4-oxoimidazol-1-yl, 1-Cy.¢-alkoxy-Cy.¢-alkyitetrazol-5-yl, 5-C+.¢-alkoxy-C.¢-
alkyltetrazol-1-yl, 6-alkoxyaminocarbonyl-C1¢-alkoxy, C1.¢-alkoxyaminocarbonyl-Ci.¢-
alkyl, Cs.c-alkoxycarbonyl, C+.¢-alkoxycarbonyl-Cs.¢-alkoxy, C,.s-alkoxycarbonyl-Ci.¢-
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alkyl, Cy.¢-alkoxycarbonylamino-C..s-alkoxy, C1.e-alkoxycarbonylamino-C.¢-alkyl, C+.¢-
alkyl, (N-Cy.¢-alkyl)-C1.¢-alkoxy-C1¢-alkylcarbamoyl, (N-Cy¢-alkyl)-C1¢-alkoxy-Ci.6-
alkylcarbonylamino, (N-C+.¢-alkyl)-C1_¢-alkoxycarbonylamino, (N-Cyg-alkyl)-Co.6-
alkylcarbonylamino-C.¢-alkoxy, (N-C4.¢-alkyl)-Cq.¢-alkylcarbonylamino-Cqs-alkyl,
(N-C¢-alkyl)-C4.¢-alkylsulphonylamino-C.¢-alkoxy, (N-C4.¢-alkyl)-C1.¢-alkylsulphonyl-
amino-Cy.¢-alkyl, C.¢-alkylamidinyl, C,.¢-alkylaminocarbonyl-C.g-alkoxy, di-C1.6-
alkylaminocarbonyl-C.s-alkoxy, C1.s-alkylaminocarbonyl-C4.¢-alkoxy-C.¢-alkyl,
C1.e-alkylaminacarbonyl-C,.¢-alkyl, C+.¢-alkylaminocarbonylamino-C..¢-alkoxy,
C..s-alkylaminocarbonylamino-C.s-alkyi, di-C1s-alkylaminocarbonyl-C1¢-alkyl,
C1.¢-alkylamino-Cy.¢-alkoxy, di-Cs.¢-alkylamino-Co.¢-alkoxy, C.¢-alkylamino-Cq.g-alkyl,
di-C1.¢-alkylamino-C.¢-alkyl, Ci.¢-alkylcarbamoyl, di-C+.¢-alkylcarbamoyl,
Coc-alkylcarbonyl, Cy.¢-alkylcarbonylamino-Cys-alkoxy, Co.¢-alkylcarbonylamino,
Coc-alkylcarbonylamino-C.¢-alkyl, Cs.¢-alkylcarbonyloxy-Cs.¢-alkoxy, C1.e-alkyl-
carbonyloxy-C1¢-alkyl, C1s-alkylsulphonyl, C1.¢-alkylsulphonyl-Cys-alkoxy,
C1.¢-alkylsulphonyl-C.¢-alkyl, C1s-alkylsulphonylamino-Cs.s-alkoxy, Ci.¢-
alkylsulphonylamino-C.¢-alkyl, carbamoyl, carbamoyl-C+.¢-alkoxy, carbamoyl-C.¢- ’
alkyl, carboxy-C.¢-alkoxy, carboxy-C_g-alkoxy-C+.¢-alkyl, carboxy-C_g-alkyl, cyano, -
cyano-Cq.g-alkoxy, cyano-C.g-alkyl, Ca¢-cycloalkylcarbonylamino-C,.¢-alkoxy, Cs.¢-
cycloalkylcarbonylamino-C.s-alkyl, cyclopropyl-C+.g-alkyl, O,N-
dimethylhydroxylamino-C..¢-alkyl, halo-C1.s-alkoxy, halo-C,.¢-alkyl, halogen, hydroxy-
Ci.¢-alkoxy-C.¢-alkoxy, hydroxy-C1_6—éIkoxy-C1_5-alkyl, hydroxy-C,.¢-alkyl, (N-hydroxy)-
C,.s-alkylaminocarbonyl-C4.¢-alkoxy, (N-hydroxy)-C1.¢-alkylaminocarbonyl-C.¢-alkyl,
(N-hydroxy)aminocarbonyl-C.¢-alkoxy, (N-hydroxy)aminocarbonyl-C1.¢-alkyl,
2-oxaoxazolidinyl-C1.¢-alkoxy, 2-oxooxazolidinyl-C.¢-alkyl, O-methyloximyl-C1.¢-alkyl
or trifluoromethyl; or

is aryl which is substituted by 3-acetamidomethylpyrrolidinyl 3-C¢-alkoxy-C.¢-alkyl-
pyrrolidinyl, 3,4-dihydroxypyrrolidinyl, 2,6-dimethylmorpholinyl, 3,5-dimethyl-
morpholinyl, dioxanyl, dioxolanyl, 4,4-dioxothiomorpholinyl, dithianyl, dithiolanyl,
2-hydroxymethylpyrrolidinyl, 4-hydroxypiperidinyl, 3-hydroxypyrrol idinyl,
imidazolylalkoxy, imidazolylalkyl, 2-methylimidazolylalkoxy, 2-methylimidazolylalkyl,
3-methyl[1,2,4]oxadiazol-5-ylalkoxy, 5-methyl[1,2,4]oxadiazol-3-ylalkoxy, 3-methyl-
[1,2,4]oxadiazol-5-ylalkyl, 5-methyl[1,2,4Joxadiazol-3-ylalkyl, 4-methylpiperazinyl,
5-methyltetrazol-1-ylalkoxy, 5-methyitetrazol-1-ylalkyl, morpholinyl, [1,2,4]oxadiazol-5-
ylalkoxy, [1,2,4]oxadiazol-5-ylalkyl, oxazol-4-ylalkoxy, oxazol-4-ylalkyl, 2-oxo-
[1,3]oxazinyl, 2-0xooxazolidinyl, 2-oxoimidazolidinyl, 2-oxopyrrolidinyl,
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4-oxopiperidinyl, 2-oxopyrrolidinylalkoxy, 2-oxopyrrolidinylalkyl, 2-oxotetrahydro-
pyrimidinyl 4-oxothiomorpholinyl, piperazinyl, piperidinyl, pyrrolidinyl, pyrrolyl,
[1,2.4]triazol-1-ylalkoxy, [1,2,4]triazol-4-ylalkoxy, [1,2,4]triazol-1-ylalkyl, [1,2,4]triazol-
4-ylalkyl, tetrazol-1-ylalkoxy, tetrazol-2-ylalkoxy, tetrazol-5-ylalkoxy, tetrazol-1-ylalkyl,
tetrazol-2-ylalkyl, tetrazol-5-ylalkyl, thiazol-4-ylalkoxy, thiazo-4-ylalkyl, thiomorpholinyl;
or

is heterocyclyl, optionally substituted, in particular as specified under (D) or (E), in
particular benzo[1,3]dioxoyl, benzofuranyl, benzoxazolyl, dihydrobenzofuranyl, 3.4-
dihydro-2H-benzo[1,4]oxazinyl, dihydro-3H-benzo[1,4Joxazinyl, dihydro-2H-
benzo[1,4]thiazinyl, 2,3-dihydroindolyl, dihydro-1H-pyrido[2,3-b][1,4]oxazinyl, 1,1-
dioxodihydro-2H-benzo[1,4]thiazinyl, indazolyl, indolyl, [1,5]naphthpyridyl, oxazolyl, 2-
oxoazepanyl, 3-oxo-4H-benza[1,4Joxazinyl, 2-oxobenzoxazolyl, 3-oxo-4H-
benzo[1,4]thiazinyl, 2-oxodihydrobenzo[e][1,4]diazepinyl, 2-
oxodihydrobenzo[d][1,3]Joxazinyl, 2-oxodihydro-1H-quinazolinyl, 4-
oxodihydroimidazolyl, 2-oxo-1,3-dihydroindolyl, 1-oxo-3H-isobenzofuranyl, 2-
oxopiperidinyl 2-oxo-1H-pyrido[2,3-b][1,4]oxazinyl, 1-oxopyridyl, 2-
oxotetrahydrobenzo[e][1,4]diazepinyl, 4-oxo-3H-thieno[2,3-d]pyrimidinyl, 5-oxo-4H-
[1,2,4]triazinyl, phthalazinyl, pyrazolyl, 1H-pyrrolizinyl, 1H-pyrrolo[2,3-b]pyridyl,
pyrrolyl, tetrahydroquinoxalinyl, tetrahydropyranyl, triazinyl, imidazo[1,5-a]pyridinyl,
tetrahydro-imidazo[1 ,5-a]pyridinyl or 1,1,3-trioxodihydro-2H-1A°-benzo[1,4]thiazinyl;

R? is phenyl, naphthyl, acenaphthyl, cyclohexyl, pyridyl, pyrimidinyl, pyrazinyl, oxopyridinyl,

diazinyl, triazolyl, thienyl, oxazolyl, oxadiazolyl, thiazolyl, pyrrolyl, furyl, tetrazolyl or

imidazolyl, which radicals may be substituted by 1-3 halogen, hydroxyl, cyano,

trifluoromethyl, Cy.¢-alkyl, halo-Cy.¢-alkyl, hydroxy-C+-alkyl, C.¢-alkoxy-C1e-alkyl, cyano-Cig-

alkyl, carboxy-C.-alkyl, C1¢-alkanoyloxy-C.¢-alkyl, C.s-alkoxycarbonyloxy-C.g-alkyl,

C..g-alkoxycarbonyl, or Cy.¢-alkoxy groups, or a Ci¢-alkylenedioxy group, and/or by an
L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical;

L1, L2, L3, L4 and L5 are each independently a bond, Cs-alkylene, C..¢-alkenylene or

C..g-alkynylene, or are absent;

T1, T2, T3 and T4 are each independently

(a) a bond, or are absent, or are one of the groups
(b) -CH(OH)-

(c) -CH(OR®)-

(d) —-CH(NR°R®)-

(e) —CO-
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(H—CR'R*-

(g) —O- or -NR%-

(h) —S(O)o-

(1) ~SO.NR®-

(i) ~-NR°SO,-

(k) ~-CONR®-

(1) -NR°CO-

(m) -O-CO-

(n) -CO-O-

(0) —O-CO-O-

(p) —-O-CO-NR°®-

(@) N(R%)-CO-N(R’)-

(r) -N(R%)-CO-O-

(s) pyrrolidinylene, piperidinylene or piperazinylene

®-CR"R)-,

where the bonds starting from (b)-(t) lead to a saturated or aromatic carbon atom of the
adjacent group if the bond starts from a heteroatom, and where not more than two groups
(b)-(f), three groups (g)-(h) and one group (i)-(t) is/are present;

R® is hydrogen, hydroxyl, C+.¢-alkoxy or Cy¢-alkenyloxy;

R* is Cy.¢-alkoxy, Cq.¢-alkoxy-Ci.g-alkoxy, optionally N-mono- or N,N-di-C4-Ce-alkylated

amino, optionally N-mono- or N,N-di-C-Cs-alkylated amino-Cy.¢-alkoxy, optionally
N-Cy¢-alkylated C,.¢-alkoxycarbonylamino-C1.¢-alkoxy, optionally N-C,.¢-alkylated
C1.¢-alkylcarbonylamino-C.¢-alkoxy, optionally N-C.¢-alkylated Csg-cycloalkyl-
C1.¢-alkylcarbonylamino-Cq.¢-alkoxy, Ci.¢-alkylcarbonyl-C1.¢-alkoxy, Ci¢-alkylcarbonyloxy,
aryl-Cy.¢-alkoxy, aryloxy, optionally N-mono- or N,N-di-C4-Cs-alkylated carbamoyl-C1¢-alkoxy,
optionally N-mono- or N,N-di-C3.s-cycloalkyl-C:-Ce-alkylated carbamoyl-C4.¢-alkoxy, optionally
N-mono- or N,N-di-C-Cg-alkylated carbamoyloxy, cyanoalkyloxy, Css-cycloalkyloxy, Cas-
cycloalkyl-Cy.-alkoxy, Csg-cycloalkyloxy-Cq.¢-alkoxy, hydroxyl, hydroxy-C.g-alkoxy, hydroxy-
Cre-alkoxy-C1.¢-alkoxy, heterocyclyl-C,.c-alkoxy, heterocyclyloxy, heterocyclyloxy-C.s-alkoxy

or OXO0;

RS and R® are each independently hydrogen, C1.¢-alkyl, Co.c-alkenyl, aryl-C4.g-alkyl or acyl, or,
together with the N atom to which they are bonded, are a 5- to 6-membered heterocyclic ring
which may contain an additional N, O or S atom or an —SO- or —S0,- group, where the
additional N atom may optionally be substituted by C+.¢-alkyl radicals;
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R’ and R®, together with the carbon atom to which they are bonded, are a 3-7-membered ring
which may contain one or two —O- or —S- atoms or—SO- or —SO>- groups;

R® is hydrogen, Cis-alkyl, Cig-alkoxy-Cie-alkyl, acyl, aryl-Cis-alkyl, Csg-cycloalkyl or
Cs_g-cycloalkyl-C1_e-alkyl;

R'® is carboxy-C1.s-alkyl, C1¢-alkoxycarbonyl-C,.¢-alkyl, Cs.¢-alkyl or hydrogen;
R is hydrogen, halogen or Cy¢-alkyl;
R is hydrogen, halogen or Ci¢-alkyl;

R™ and R", together with the C-atom to which they are attached, may also be Cas-
cycloalkyl;

U is hydrogen, Cys-alkyl, cyano, trifluoromethyl, optionally substituted Cs.1o-cycloalkyl, aryi, or
heterocyclyl;

X is a bond, oxygen or sulphur or is >CR"'R"2, >CHOR®, -0-CO-, >CO, >C=NOR", -O-
CR!"R'%, -0-CR""R'2-CO-NR’-, -CO-NR®- or -NR’-, where a bond starting from a nitrogen,
oxygen or sulphur atom leads to a saturated C atom of the Z group or to R';

W is oxygen or sulphur;

Z is Cyg-alkylene, Cas-alkenylene, hydroxy-C.e-alkylidene, -O-, -N-, -S-, -O-alk-, -NR°-alk,
-S-alk-, -alk-O-, —alk-S- or —alk-NR®-, where alk denotes Ci.¢-alkylene; and where
(@) if Z is -O- or =S-, X is —CR"'"R™ and either R? coftains an L1-T1-L2-T2-L.3-T3-
L4-T4-L5-U substituent or R* is a substituent other than hydrogen as defined
above;
(b) if Z is —O-alk- or —S-alk-, X is -CR"''R">-; and
(c) if X is a bond, Z is Ci.¢-alkylene, C,¢-alkenylene, -NR®-alk-, —alk-NR®-, -alk-O-
or —alk-S-;

nis 1 or, when X is —O-CO-,is 0 or 1;
mis 0 or1;

and their salts, preferably their pharmaceutically acceptable salts.

Examples of Cy¢-alkyl and alkoxy radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy and tert-butoxy. C+.s-alkylenedioxy radicals are preferably
methylenedioxy, ethylenedioxy and propylenedioxy. Examples of C1.¢-alkanoyl radicals are
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acetyl, propionyl and butyryl. Cycloalkyl is a saturated, cyclic hydrocarbon radical having 3
up to 12 carbon atoms, for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, bicyclo[2.2.1]heptyl, cyclooctyl, bicyclo[2.2.2]octyl and adamantyl. C,.s-alkylene
radicals are, for example methylene, ethylene, propylene, 2-methylpropylene, tefra-, penta-
and hexamethylene, and these radicals may additionally be substituted with 1-3 acyl, C1.¢-
alkoxy, aryl, Csg-cycloalkyl or halogen; C,.s-alkenylene radicals are, for example, vinylene
and propenylene; C,s-alkynylene radicals are, for example, ethinylene; acyl radicals are
alkanoyl radicals, preferably Ci¢-alkanoyl radicals, or aroyl radicals such as benzoyl. Aryl
denotes mono- or polycyclic aromatic radicals which may be mono- or polysubstituted, for
example phenyl, substituted phenyl, naphthyl, substituted naphthyl, tetrahydronaphthyi or
substituted tetrahydronaphthyl, particular preference being given to phenyl and substituted
phenyl. Examples of substituents on such aryl radicals are Ci¢-alkyl, trifluoromethyl, nitro,
amino, C..¢-alkenyl, Cq.¢-alkoxy, C1¢-alkylcarbonyloxy, hydroxyl, halogen, cyano, carbamoyi,
carboxyl and C.¢-alkylenedioxy, and also phenyl, phenoxy, phenyithio, phenyl-C,¢-alkyl or
phenyl-C,.s-alkoxy, each of which is optionally substituted by halogen, Cig-alkyl, Cq-alkoxy
or dihydroxy-C1.s-alkylaminocarbonyl. Further examples of substituents on aryl or
heterocyclyl radicals are Ci.¢-alkoxycarbonylphenyl, hydroxy-C.¢-alkylphenyl, benzyloxy,
pyridylcarbonylamino-Cq.¢-alkyl, Cs.¢-alkenyloxy, Cie-alkoxy-Cqe-alkoxy, Cis-alkoxy-C1.6-
alkoxy-C.s-alkyl, methoxybenzyloxy, hydroxybenzyloxy, phenethyloxy,
methylenedioxybenzylpxy, dioxolanyl-Cy_s-alkoxy, cyclopropyl-Ci.¢-alkyl, cyclopropyl-Ci.¢-
alkoxy, hydroxy-C1-e-5Ikoxy, carbamoyloxy-C,.¢-alkoxy, pyridylcarbamoyloxy-C1_6-aIkoxy,'ﬁ
benzoyloxy-C1.¢-alkoxy, Ci.s-alkoxycarbonyl, Cos-alkylcarbonylamino, Co.¢-
alkylcarbonylamino-Ci.c-alkyl, Coe-alkylcarbonylamino-C1.¢-alkoxy, (N-C1.g-alkyl)-Co.6-
alkylcarbonylamino-C.s-alkyl, (N-C1.¢-alkyl)-Co.s-alkylcarbonylamino-C..¢-alkoxy, Cso
cycloalkylcarbonylamino-C.¢-alkyl, Czs-cycloalkylcarbonylamino-C.s-alkoxy, Cie-alkoxy-C1¢-
alkyl, hydroxy-C.s-alkyl, hydroxy-C.s-alkoxy-Ci.¢-alkyl, hydroxy-C.¢-alkoxy-C1.g-alkoxy, Ci.¢-
alkoxycarbonylamino-C,.¢-alkyl, C1.¢-alkoxycarbonylamino-C+.¢-alkoxy,
C1.¢-alkylaminocarbonylamino-C.s-alkyl, C1.¢-alkylaminocarbonylamino-C;.¢-alkoxy,
C1.¢-alkylaminocarbonyl-C+.¢-alkyl, Cs.¢-alkylaminocarbonyl-Cs.¢-alkoxy, C1s-alkylamino-
carbonyl-C.s-alkoxy-Ci.¢-alkyl, di-C..¢-alkylaminocarbonyl-C1.¢-alkyl, di-C4.¢-alkylamino-
carbonyl-Cy¢-alkoxy, Ci.¢-alkylcarbonyloxy-C,.¢-alkyl, C..s-alkylcarbonyloxy-C1.s-alkoxy,
cyano-C.s-alkyl, cyano-C,.¢-alkoxy, 2-oxooxazolidinyl-C1.¢-alkyl, 2-oxooxazolidinyl-C1.¢-
alkoxy, C.¢-alkoxycarbonyl-Cy.s-alkyl, C1.s-alkoxycarbonyl-Cy.¢-alkoxy, C,.¢-alkylsulphonyl-
amino-Cy¢-alkyl, Cy¢-alkylsulphonylamino-C.¢-alkoxy, (N-Cy¢-alkyl)-C_s-alkylsulphonyl-
amino-Ci.¢-alkyl, (N-C1¢-alkyl)-C1.¢-alkylsulphonylamino-C1.¢-alkoxy, Ci.¢-alkylamino-Cq.¢-
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alkyl, C1¢-alkylamino-C, s-alkoxy, di-C1.s-alkylamino-Ci.¢-alkyl, di-C1.¢-alkylamino-Co.¢-alkoxy,
C+.¢-alkylsulphonyl-C1.¢-alkyl, Ci.¢-alkylsulphonyl-C..¢-alkoxy, carboxy-Ci.¢-alkyl, carboxy-C..¢-
alkoxy, carboxy-C.s-alkoxy-Ci.¢-alkyl, C1.s-alkoxy-Ci.¢-alkylcarbonyl, acyl-C+.¢-alkoxy-Ci.6-
alkyl, (N-C+.¢-alkyl)-C1.¢-alkoxycarbonylamino, (N-hydroxy)-C1.e-alkylaminocarbonyl-C1.s-alkyl,
(N-hydroxy)-C1.s-alkylaminocarbonyl-C1.s-alkoxy, (N-hydroxy)aminocarbonyl-C1.¢-alkyl,
(N-hydroxy)aminocarbonyl-Cy.¢-alkoxy, Ci.s-alkoxyaminocarbonyl-C+.¢-alkyl, 6-alkoxyamino-
carbonyl-Cy_¢-alkoxy, (N-C.¢-alkoxy)-C1.¢-alkylaminocarbonyl-C,.¢-alkyl, (N-C1.s-alkoxy)-Ci.¢-
alkylaminocarbonyl-C4s-alkoxy, (N-acyl)-C+.¢-alkoxy-C1.¢-alkylamino, C1.s-alkoxy-C..¢-alkyl-
carbamoyl, (N-C1.¢-alkyl)-C1.¢-alkoxy-C.s-alkylcarbamoyl, Cy¢-alkoxy-C.¢-alkylcarbonyi,
C.¢-alkoxy-C1.¢-alkylcarbonylamino, (N-C1.s-alkyl)-C1.s-alkoxy-C1.¢-alkylcarbonylamino,
1-Cy_¢-alkoxy-Cy.¢-alkylimidazol-2-yl, 1-Cq¢-alkoxy-C.¢-alkyltetrazol-5-yl, 5-C.¢-alkoxy-Ci.6-
alkyltetrazol-1-yl, 2-C4 ¢-alkoxy-C.¢-alkyl-4-oxoimidazol-1-yl, carbamoyl-Cs.¢-alkyl, carbamoyl-
Cs-s-alkoxy, C1.¢-alkylcarbamoyl, di-C4¢-alkylcarbamoyl, C+.¢-alkylsulphonyl, Cs¢-alkyl-
amidinyl, acetamidinyl-Cy.s-alkyl, O-methyloximyl-C,.¢-alkyl, O,N-dimethylhydroxylamino-Ci.¢-
alkyl, Cs¢-cycloalkyl-C,.¢-alkanoyl, aryl-Cs.c-alkanoyl, heterocyclyl-C+.¢-alkanoyl; and also
pyridyl, pyridyloxy, pyridylthio, pyridylamino, pyridyl-C1.e-alkyl, pyridyl-Cs.¢-alkoxy, pyrimidinyl,
pyrimidinyloxy, pyrimidinyithio, pyrimidinylamino, pyrimidinyl-C+.¢-alkyl, pyrimidinyl-C.¢-
alkoxy, thienyl, thienyl-C4_s-alkyl, thienyl-C1_¢-alkoxy, furyl, furyl-C4¢-alkyl, furyl-C,.c-alkoxy,
each of which is optionally substituted by halogen, Ci.¢-alkyl, C1.¢-alkoxy or dihydroxy-Ci.¢-
alkylaminocarbonyl.

The term heterocyclyl denotes mono- or bicyclic, saturated and unsaturated heterocyclic
radicals having 1 to 4 nitrogen and/or 1 or 2 sulphur or oxygen atoms, which may be mono-
or polysubstituted, in particular by (in the case of unsaturated heterocyclyl radicals) alkyl,
hydroxyl, alkoxy, oxide, nitro or halogen or by substituents as defined above for aryl radicals,
or (in the case of saturated heterocyclyl radicals) by alkyl or alkoxy. Examples of heterocyclyl
radicals are pyridyl, thienyl, pyrazinyl, triazolyl, tetrazolyl, imidazolyl, benzothiazolyl, furyl,
pyranyl, pyrimidinyl, morpholinyl, quinazolinyl, quinolyl, quinoxalinyl, isoquinolyi, 4
benzo[bthienyl, isobenzofuranyl, benzimidazolyl, 2-oxobenzimidazolyl, oxazolyl, thiazolyl,
indolyl, pyrrolyl, 2-oxodihydrobenzo[d][1,3]oxazinyl, 4-oxodihydroimidazolyl, 5-oxo-4H-

[1,2 4ltriazinyl, 3-oxo-4H-benzo[1,4]thiazinyl, tetrahydroquinoxalinyl, 2-oxodihydro-1H-
quinazolinyl, 1,1,3-trioxodihydro-2H-1A%-benzo[1,41thiazinyl, 1-oxopyridyl, dihydro-3H-
benzo[1,4]oxazinyl, 2-oxotetrahydrobenzo[e][1,4]diazepinyl, 2-oxodihydrobenzo[e][1,4]-
diazepinyl, 1H-pyrrolizinyl, phthalazinyl, 1-oxo-3H-isobenzofuranyl, 4-oxo-3H-thieno[2,3-
d]pyrimidinyl, 3-oxo-4H-benzo[1,4Joxazinyl, [1,5]naphthpyridyl, dihydro-2H-
benzo[1,4]thiazinyl, 1,1-dioxodihydro-2H-benzo[1,41thiazinyl, 2-0x0-1H-pyrido[2,3-b][1,4]-
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oxazinyl, dihydro-1H-pyridof2,3-b][1,4]oxazinyl, 1H-pyrrolo[2,3-b]pyridyl, benzo[1,3]dioxolyl,
benzoxazolyl, 2-oxobenzoxazolyl, 2-oxo-1,3-dihydroindolyl, 2,3-dihydroindolyl, indazolyl or
benzofuranyl. Examples of substituted heterocyclyl radicals are nitrobenzothiazolyl,
phenyltetrazolyl, phenyloxadiazolyl, phenylpiperidinyl, phenylpiperazinyl, phenylpyrrolidinyl,
thienyloxadiazolyl, furanyloxadiazolyl, benzyloxadiazolyl or phenyloxazolyl. Examples of
saturated heterocyclyl radicals are azetidinyl, dioxolanyl, dioxanyl, dithiolanyl, dithianyl,
pyrrolidinyl, piperidinyl, piperazinyl, 4-methylpiperazinyl, morpholinyl, thiomorpholinyl, 2-
hydroxymethylpyrrolidinyl, 3-hydroxypyrrolidinyl, 3,4-dihydroxypyrrolidinyl, 4-hydroxy-
piperidinyl, 4-oxopiperidinyl, 3,5-dimethylmorpholinyl, 4,4-dioxothiomorpholinyl, 4-
oxothiomorpholinyl, 2,6-dimethylmorpholinyl, tetrahydrofuranyl, tetrahydropyranyl, 2-
oxoimidazolidinyl, 2-oxooxazolidinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxo[1,3Joxazinyl,
2-oxoazepanyl, 2-oxotetrahydropyrimidinyl and the like.

In the case of R", R* and R®, the aryl, aroyl and heterocyclyl radicals may additionally also be
substituted by heterocyclylalkyl, heterocyclylalkoxy, heterocyclylalkoxyalkyl or heterocyclyl
for example piperidinoalkyl, piperidinoalkoxy, piperidinoalkoxyalkyl, morpholinoalkyl,
morpholinoalkoxy, morpholinoalkoxyalkyl, piperazinoalkyl, piperazinoalkoxy,
piperazinoalkoxyalkyl, [1,2,4]triazol-1-ylalkyl, [1,2,4]triazol-1-ylalkoxy, [1,24]triazol-4-ylalkyl,
[1,24]triazol-4-ylalkoxy, [1,2,4]oxadiazol-5-ylalkyl, [1,2,4]oxadiazol-5-ylalkoxy,
3-methyl[1,2,4]oxadiazol-5-ylalkyl, 3-methyl[1,2,4]Joxadiazol-5-ylalkoxy, 5-methyl[1,2,4]-
oxadiazol-3-ylalkyl, 5-methyl[1,2,4]Joxadiazol-3-ylalkoxy, tetrazol-1-ylalkyl, tetrazol-1-ylalkoxy,
tetrazol-2-ylalkyl, tetrazol-2-ylalkoxy, tetrazol-5-ylalkyl, tetrazol-5-ylalkoxy, 5-methyl-tetrazol-
1-ylalkyl, 5-methyltetrazol-1-ylalkoxy, thiazol-4-ylalkyl, thiazol-4-ylalkoxy, oxazol-4-ylatkyl,
oxazol-4-ylalkoxy, 2-oxopyrrolidinylalkyl, 2-oxopyrrolidinylalkoxy, imidazolylatkyl,
imidazolylalkoxy, 2-methylimidazolylalkyl, 2-methylimidazolylalkoxy or N-methylpiperazino-
alkyl, N-methylpiperazinoalkoxy, N-methylpiperazinoalkoxyalkyl, and also alkylaminoalkyl,
alkylaminoalkoxy, alkylaminoalkoxyalkyl, mono- and polyhydroxyalkyl, -alkoxy, -alkoxyalkyl
and -alkoxyalkoxy, carbamoylalkyloxy, C;.s-alkoxy, amino- Cs.¢-alkoxy, hydroxy- Cs.¢-alkoxy,
dioxolanyl, dioxanyl, dithiolanyl, dithianyl, pyrrolidinyl, piperidinyl, piperazinyl, pyrrolyl,
4-methylpiperazinyl, morpholinyl, thiomorpholinyl, 2-hydroxymethyipyrrolidinyl, 3-hydroxy-
pyrralidinyl, 3,4-dihydroxypyrrolidinyl, 3-acetamidomethylpyrrolidinyl, 3-C_s-alkoxy-C.¢-
alkylpyrrolidinyl, 4-hydroxypiperidinyl, 4-oxopiperidinyl, 3,5-dimethylmorpholinyl, 4,4-dioxo-
thiomorpholinyl, 4-oxothiomorpholinyl, 2,6-dimethylmorpholinyl, 2-oxoimidazolidinyl,
2-oxooxazolidinyl, 2-oxopyrrolidinyl, 2-oxo[1,3]oxazinyl, 2-oxotetrahydropyrimidinyl and the
like, or by the —O-CH,CH(OH)CH,NR* radical, where NR* is a mono- or di-C1.¢-alkylamino,
piperidino, morpholino, piperazino or N-methylpiperazino radical.
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Examples of 5- and 6-membered heterocyclic rings represented by NR°R® are pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 2-hydroxymethylpyrrolidinyl,
3-hydroxypymrolidinyl, 3,4-dihydroxypyrrolidinyl, 4-hydroxypiperidinyl, 4-oxopiperidinyl,
3,5-dimethylmorpholinyl, 4,4-dioxothiomorpholinyl, 4-oxothiomorpholinyl, 2,6-dimethyl-
morpholinyl, 2-oxoimidazolidinyl, 2-oxooxazolidinyl, 2-oxopyrrolidinyl, 2-oxo0[1,3]oxazinyl,
2-oxotetrahydropyrimidinyl and the like. Examples of 3-7-membered rings represented by
CR'R? are cyclopentyl, cyclohexyl, cycloheptyl, 1,3-dioxolanyl, 1,3-dioxanyl, 1,3-dithiolanyl
and 1,3-dithianyl.

Halogen is, for example, fluorine, chlorine, bromine or iodine.

The term polyhydroxyalkyl denotes C+-Cr-alkyl radicals which may be substituted by 2-6
hydroxyl groups, for example glyceryl, arabityl, sorbityl, etc.

The compounds of the formula (f) have at least three asymmetric carbon atoms and may
therefore be present in the form of optically pure diastereomers, diastereomer mixtures,
diastereomeric racemates, mixtures of diastereomeric racemates or as meso compounds.
The invention encompasses all of theses forms. Diastereomer mixtures, diastereomeric
racemates or mixtures of diastereomeric racemates may be separated by customary
methods, for example by column chromatography, thin-layer chromatography, HPLC and the
like.

The expression “pharmaceutically acceptable salts” encompasses salts with inorganic or
organic acids such as hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid,
phosphoric acid, citric acid, formic acid, maleic acid, acetic acid, succinic acid, tartaric acid,
methanesulphonic acid, p-toluenesulphonic acid and the like.

Preferred inventive compounds are those of the general formula (I1A)

H
N

1
R‘\“‘ ', x/[Z]n-R
3n
RY “m,-Re

in which R', R2, R%, R*, W, X and Z, n and m are each as defined above for the compounds
of the formula (1).
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A further preferred group of compounds of the formula (1), or more preferably of the formula
(1A), is that of compounds in which

R’ is aryl under the conditions as specified for (A), (B) or (C), or heterocyclyl, substituted as
specified under (D) or (E), where heterocyclyl is more preferably selected from
benzo[1,3]dioxolyl, benzofuranyl, benzoxazolyl, dihydrobenzofuranyl, 3,4-dihydro-2H-
benzo[1,4]Joxazinyl, dihydro-3H-benzo[1,4]oxazinyl, dihydro-2H-benzo[1,4]th iazinyl,
2,3-dihydroindolyl, dihydro-1H-pyrido[2,3-b][1,4]oxazinyl, 1,1-dioxodihydro-2H-
“benzo[1,4]thiazinyl, indazolyl, indolyl, [1,5]naphthpyridyl, oxazolyl, 2-oxoazepanyl, 3-oxo-4H-
benzo[1,4]oxazinyl, 2-oxobenzoxazolyl, 3-oxo-4H-benzo[1,4]thiazinyl, 2-oxodihydro-
benzo[e][1,4]diazepinyl, 2-oxodihydrobenzo[d][1,3]oxazinyl, 2-oxodihydro-1H-quinazolinyl, 4-
oxodihydroimidazolyl, 2-oxo-1,3-dihydroindolyl, 1-oxo-3H-isobenzofuranyl, 2-oxopiperidinyl
2-oxo-1H-pyrido[2,3-b][1,4]oxazinyl, 1-oxopyridyl, 2-oxotetrahydrobenzole][1,4]diazepinyl,
4-ox0-3H-thieno[2,3-d]pyrimidinyl, 5-oxo-4H-[1,2,4ltriazinyl, phthalazinyl, pyrazolyl,
1H-pyrrolizinyl, 1H-pyrrolo[2,3-b]pyridyl, pyrrolyl, tetrahydroquinoxalinyl, tetrahydropyranyl,
triazinyl, imidazo[1,5-a]pyridinyl, tetrahydro-imidazo[1,5-a]pyridinyl or 1,1,3-trioxodihydro-2H-
1A\%-benzo[1,41thiazinyl.

A further preferred group of compounds of the formula (1), or more preferably of the formula
(1A), is that of compounds in which

R' is as defined in clai;ﬁ 1 as specified for (A), (B), (C), (D), (E) or (F), more preferably as
specified for (B), (D), (E) or (F);

R? is phenyl, pyridyl, cyclohexyl, tetrazolyl, or phenyl, pyridyl, cyclohexyl or tetrazolyl, each of
which is substituted by halogen, hydroxyl, cyano, trifluoromethyl, C¢-alkyl, halo-Cs.¢-alkyl,
hydroxy-C+.s-alkyl, C1.s-alkoxy-C1.c-alkyl, cyano-C..¢-alkyl, carboxy-Ci.g-alkyl, C1.6-
alkanoyloxy-C1.¢-alkyl, C1.¢-alkoxycarbonyloxy-C..¢-alkyl, C..¢-alkoxycarbonyl, Ci¢-alkoxy,
C1.¢-alkylenedioxy or by an L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical; or naphthyl or
acenaphthyl;

L1, L2, L3, L4 and L5 are each independently a bond, C.s-alkylene, C..g-alkenylene or
Ca.¢-alkynylene, or are absent;

T1, T2, T3 and T4 are each independently

(a) a bond, or are absent, or are one of the groups
(b) —CH(OH)-

(c) —CH(OR®)-
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(d) —CH(NR®R®)-

(e)-CO-

(f)—CR'R®-

(g) —O- or -NR°-

(h) =S(O)o-

(1) —SO.NRS-

(i) -NR®SO,-

(k) -CONR®-

() —=NR°CO-

(m) —-O-CO-

(n) —-CO-O-

(o) -O-CO-O-

(p) —~O-CO-NR®-

(q) -N(R®)-CO-N(R®)-

(r) -N(R®)-CO-O-

(s) pyrrolidinylene, piperidinylene or piperazinylene

(t)-C(R")R™)-,

where the bonds starting from (b)-(t) lead to a saturated or aromatic carbon atom of the
adjacent group if the bond starts from a heteroatom, and where not more than two groups
(b)-(f), three groups (g)-(h) and one group (i)-(t) is/are pregent;

R? is hydrogen, hydroxyl, Ci.¢-alkoxy or Ci.¢-alkenyloxy;

R* is C1.g-alkoxy, Ci.¢-alkoxy-Cy.¢-alkoxy, optionally N-mono- or N,N-di-C;-Cg-alkylated
amino, optionally N-mono- or N,N-di-C;-Ce-alkylated amino-C.¢-alkoxy, optionally N-C1.¢~
alkylated C,.¢-alkoxycarbonylamino-C+.¢-alkoxy, optionally N-C¢-alkylated Ci¢-alkyl-
carbonylamino-C.s-alkoxy, optionally N-Cy.e-alkylated Cs.g-cycloalkyl-
C..¢-alkylcarbonylamino-C.¢-alkoxy, Ci.¢-alkylcarbonyl-Cs.¢-alkoxy, Ci.¢-alkylcarbonyloxy,
aryl-Cy.s-alkoxy, aryloxy, optionally N-mono- or N,N-di-C,-Ce-alkylated carbamoyl-C1.¢-alkoxy,
optionally N-mono- or N,N-di-Cz ¢-cycloalkyl-C,-Ce-alkylated carbamoyl-C+.¢-alkoxy, optionally
N-mono- or N,N-di-C4-Ce-alkylated carbamoyloxy, cyanoalkyloxy, Css-cycloalkyloxy, Cse-
cycloalkyl-C1.s-alkoxy, Cse-cycloalkyloxy-Ci.¢-alkoxy, hydroxy, hydroxy-C..¢-alkoxy, hydroxy-
C..s-alkoxy-C1.s-alkoxy, heterocyclyl-Cy¢-alkoxy, heterocyclyloxy, heterocyclyloxy-C.g-alkoxy
Or OX0;
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R® and R® are each independently hydrogen, Ci.c-alkyl or acyl, or, together with the N atom
to which they are bonded, are a 5- or 6-membered heterocyclic ring which may contain an
additional N, O or S atom;

R’ and R®, together with the carbon atom to which they are bonded, are a 3-7-membered ring
which may contain one or two -O- or -S- atoms;

R? is hydrogen, C..¢-alkyl, acyl, arylalkyl, C; s-cycloalkyl or Czg-cycloalkyi-Cs.¢-alkyl;
R" is hydrogen or Cy¢-alkyl;
R is hydrogen or Cy¢-alkyl;

R" and R™, together with the C-atom to which they are attached, may also be Cse-
cycloalkyl;

U is hydrogen, C4.¢-alkyl, C;.1o-cycloalkyl, cyano, aryl or heterocyclyl;

X is oxygen, sulphur or a -CR''R"?-, -CHOR®-, -0-CO-, -CO-, -O-CR"'R"%-, —O-CR"'R">-CO-
NR®- or -CO-NR’- group;

W is oxygen or sulphur;

Z is Cy¢-alkylene, O or -alk-O- , where alk denotes Ci.¢-alkylene;

nis 1 or, when X is —O-CO-, is 0 or 1;

m is O or also, when R® is hydrogen, is 1;

and pharmaceutically acceptable salts thereof.

Preference is further given to compounds of the formulae (I) and (IA) in which W is absent (m
is 0). X is preferably oxygen, sulphur, -O-CR''R", -0-CR"'R"-CO-NR’-, -CR"'R"?- or -CO-;
Z is preferably methylene, O or -alk-O-.

A group of preferred R’ radicals includes the abovementioned substituted phenyl and
naphthyl radicals, and also tetrahydronaphthyl and methyl-substituted tetrahydronaphthyl.

R’ radicals which are likewise preferred are pyridyl, benzoimidazolyl, di-c1.s-alkoxy-
pyrimidinyl, 2- and 5-benzo[b]thienyl, 6- and 7-quinolyl, 6- and 7-isoquinolyl, 6- and
7-tetrahydroquinolyl, 6- and 7-tetrahydroisoquinolyl, 6-quinoxalinyl, 6- and 7-quinazolinyl,
indolyl, 3,4-dihydro-2H-benzo[1,4]oxazinyl, dihydro-3H-benzo[1,4]Joxazinyl, 3-oxo-4H-
benzo[1,4]Joxazinyl, 2-oxobenzoxazolyl, 2-oxo-1,3-dihydroindolyl, 2,3-dihydroindolyl,
indazolyl, imidazo[1,5-a]pyridinyl, tetrahydro-imidazo[1,5-a]pyridinyl or benzofuranyl, each of
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which is substituted by 1-4 cyano, hydroxy, oxide, oxo, halogen, halo-C+.¢-alkoxy, halo-C1s-
alkyl, carbamoyl, carboxyl, Cy.¢-alkyl, C1.¢-alkoxy, hydroxy-Ci.s-alkoxy, Ci¢-alkoxy-Ci.6-
alkoxy, di-C.s-alkylamino, 2,3-dihydroxypropoxy, 2,3-dihydroxypropoxy-C.¢-alkoxy, 2,3~
dimethoxypropoxy, methoxybenzyloxy, hydroxybenzyloxy, phenethyloxy,
methylenedioxybenzyloxy, dioxolanyl-C:.s-alkoxy, cyclopropyl-C+.e-alkoxy, hydroxy-Ci.¢-
alkoxy, pyridylcarbamoyloxy-C..¢-alkoxy, 3-morpholino-2-hydroxypropoxy, benzyloxy-Ci.¢-
alkoxy, picolyloxy, C1.¢-alkoxycarbonyl, C1.¢-alkoxy-C1.¢-alkoxy-Ci.¢-alkyl, Co.6-
alkylcarbonylamino, Co.¢-alkylcarbonylamino-Cs.¢-alkyl, Coc-alkylcarbonylamino-C.¢-alkoxy,
(N-C.g-alkyl)-Co ¢-alkylcarbonylamino-Cy.¢-alkyl, (N-C1.¢-alkyl)-Co.¢-alkylcarbonylamino-Ci.¢-
alkoxy, Css-cycloalkylcarbonylamino-C4¢-alkyl, Cae-cycloalkylcarbonylamino-Cqe-alkoxy, C1.
¢-alkoxy-Cq.¢-alkyl, hydroxy-Ci¢-alkyl, hydroxy-C1.s-alkoxy-Ci.¢-alkyl, hydroxy-C.¢-alkoxy-Ci.6-
alkoxy, C1.¢-alkoxycarbonylamino-Cy.¢-alkyl, C1¢-alkoxycarbonylamino-C+.¢-alkoxy, Ci6
alkylaminocarbonylamino-Cy.¢-alkyl, C..c-alkylaminocarbonylamino-C.¢-alkoxy, Ci.6-
alkylaminocarbonyl-C4¢-alkyl, C1.s-alkylaminocarbonyl-C..¢-alkoxy, C,.¢-alkylaminocarbonyl-
C,.¢-alkoxy-C,.¢-alkyl, di-Cs.¢-alkylaminocarbonyl-C1¢-alkyi, di-C1¢-alkylaminocarbonyl-C1.¢-
alkoxy, Cy¢-alkylcarbonyloxy-C1.¢-alkyl, C..g-alkylcarbonyloxy-C.¢-alkoxy, cyano-C..s-alkyl,
cyano-Cqg-alkoxy, 2-oxoxazolidinyl-Cy.¢-alkyl, 2-oxoxazolidinyl-C+.¢-alkoxy, Cie
alkoxycarbonyl-C..¢-alkyl, C1¢-alkoxycarbonyl-C.¢-alkoxy, C,.s-alkylsulphonylamino-C1.¢-
alkyl, C1¢-alkylsulphonylamino-C.¢-alkoxy, (N-Cq _-alkyl)-C4¢-alkylsulphonylamino-C.¢-alkyl,
(N-C4.¢-alkyl)-C+.¢-alkylsulphonylamino- C1.s-a|koxy, Cic-alkylamino-C1.¢-alkyl, C1.6-
alkylamino-C4.g-alkoxy, di-Cs. s-alkylammo-Cw-alkyl di-C.¢-alkylamino-C+.g-alkoxy, Ci.¢-
alkylsulphonyl-C,.¢-alkyl, C1.e-alkylsulphonyl-C+.¢-alkoxy, carboxy-C..¢-alkyl, carboxy-Ci.¢-
alkoxy, carboxy-C1.s-alkoxy-C1.¢-alkyl, C1.c-alkoxy-Ci.¢-alkylcarbonyl, acyl-Cy.g-alkoxy-Ci.¢-
alkyl, (N-C4¢-alkyl)-C..¢-alkoxycarbonylamino, (N-hydroxy)-C1.¢-alkylaminacarbonyl-C1¢-alkyl,
(N-hydroxy)-C4.¢-alkylaminocarbonyl-Cy.¢-alkoxy, (N-hydroxy)aminocarbonyl-C1.g-alkyl, (N-
hydroxy)aminocarbonyl-C.¢-alkoxy, C1.s-alkoxyaminocarbonyl-C.¢-alkyl, 6-
alkoxyaminocarbonyl-C.¢-alkoxy, (N-Cy.¢-alkoxy)-C+.g-alkylaminocarbonyl-Ci.¢-alkyl, (N-C1.¢-
alkoxy)-C1.¢-alkylaminocarbonyl-C1.¢-alkoxy, (N-acyl)-C,.s-alkoxy-C1.¢-alkylamino, Cq-alkoxy-
C1.¢-alkylcarbamoyl, (N-C..g-alkyl)-C1.¢-alkoxy-C.¢-alkylcarbamoyl, Cie-alkoxy-Cie-
alkylcarbonyl, C,.¢-alkoxy-C+.¢-alkylcarbonylamino, (N-C4.¢-alkyl)-C1.g-alkoxy-Ci.¢-
alkylcarbonylamino, 1-C1.s-alkoxy-C.¢-alkylimidazol-2-yl, 1-C,.¢-alkoxy-C.¢-alkyltetrazol-5-yl,
5-C,¢-alkoxy-C.¢-alkyltetrazol-1-yl, 2-C,_g-alkoxy-C1.¢-alkyl-4-oxoimidazol-1-yl, carbamoyl-C.
c-alkyl, carbamoyl-C,.¢-alkoxy, Ci.¢-alkylcarbamoyi, di-C,¢-alkylcarbamoyl, C1.¢-
alkylsulphonyl, piperidinoalkyl, piperidinoalkoxy, piperidinoalkoxyalkyl, morpholinoalkyl,
morpholinoalkoxy, morpholinoalkoxyalkyl, piperazinoalkyl, piperazinoalkoxy,
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piperazinoalkoxyalkyl, [1,2,4]triazol-1-ylalkyl, [1,2 4]triazol-1-ylalkoxy, [1,2,4]triazol-4-ylalkyl,
[1,2.4]triazol-4-ylalkoxy, [1,2,4]oxadiazol-5-ylalkyl, [1,2,4]oxadiazol-5-ylalkoxy,
3-methyl[1,2,4]oxadiazol-5-ylalkyl, 3-methyl[1,2,4]oxadiazol-5-ylalkoxy, 5-methyl[1,2,4]-
oxadiazol-3-ylalkyl, 5-methyl[1,2,4Joxadiazol-3-ylalkoxy, tetrazol-1-ylalkyl, tetrazol-1-ylalkoxy,
tetrazol-2-ylalkyl, tetrazol-2-ylalkoxy, tetrazol-5-ytalkyl, tetrazol-5-ylalkoxy, 5-methyl-tetrazol-
1-ylalkyl, 5-methyltetrazol-1-ylalkoxy, thiazol-4-ylalkyl, thiazol-4-ylalkoxy, oxazol-4-ylalkyl,
oxazol-4-ylalkoxy, 2-oxopyrralidinylalkyl, 2-oxopyrrolidinylalkoxy, imidazolylalkyl,
imidazolylaikoxy, 2-methylimidazolylalkyl, 2-methylimidazolylaikoxy, N-methylpiperazinoalkyl,
N-methylpiperazinoalkoxy, N-methylpiperazinoalkoxyalkyl, pyrrolidinyi, piperidinyl,
piperazinyl, pyrrolyi, 4-methylpiperazinyl, morpholinyl, thiomorpholinyl, 2-hydroxymethyl-
pyrrolidinyl, 3-hydroxypyrrolidinyl, 3,4-dihydroxypyrrolidinyl, 3-acetamidomethylpyrrolidinyl,
3-C..¢-alkoxy-C1.¢-alkylpyrrolidinyt, 4-hydroxypiperidinyl, 4-oxopiperidinyl, 3,5-dimethyl-
morpholinyl, 4,4-dioxothiomorpholinyl, 4-oxothiomorpholinyl, 2,6-dimethylmorpholinyl,
2-oxoimidazolidinyl, 2-oxooxazolidinyl, 2-oxopyrrolidinyl, 2-oxo[1,3]Joxazinyl or
2-oxotetrahydropyrimidinyl.

R' is most preferably substituted 3,4-dihydro-2H-benzo[1,4]oxazinyl.

Preferrred R? radicals are phenyl or pyridyl, or phenyl or pyridyl, each of each is substituted
by halogen, hydroxyl, cyano, trifluoromethyl, C1.¢-alkyl, halo-Ci.¢-alkyl, hydroxy-C.¢-alkyl,
C1.¢-alkoxy-C1.¢-alkyl, cyano-Cye-alkyl, carboxy-Cs.c-alkyl, C:.¢-alkanoyloxy-Ci.¢-alkyl,
C..s.alkoxycarbonyloxy-C.¢-alkyl, C1.-alkoxycarbonyl, C.¢-alkoxy or C,.s-alkylenedioxy.

R? radicals which are likewise preferred are phenyl or pyridyl, each of which is substituted by
an L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical, where L1 and L2 are preferably absent or are
C..g-alkylene, and L3 is absent, and U is hydrogen, Ci.¢-alkyl, cyclo-Csgalkyl,
phenylpiperidinyl, phenylpiperazinyl, phenylpyrrolidinyl, phenyl, phenyl which is substituted
by Cy¢-alkyl, C1¢-alkoxy, C1e-alkylthio, C4.¢-alkylsulphinyl, C..¢-alkylenedioxy, halogen,
benzoyl-C1.s-alkyl, halogen-C.¢-alkyl, C1.¢-alkanoyloxy or hydroxyl; or naphthyl; or pyridyl,
thienyl, pyrazinyl, triazolyl, imidazolyl, phenyloxadiazolyl, thienyloxadiazolyl, furyloxadiazolyl,
phenyloxazolyl, benzothiazolyl, furyl, pyrimidinyl, nitrobenzothiazolyl, phenyltetrazolyl,
piperidinyl, tetrahydropyranyl or morpholinyl.

In the case of the T1-T4 groups, preference is given to the definitions (a)-(c), (€)-(h), (k)-(n)
and (r)-~(t).

Examples of particularly preferred R? radicals are phenyl, or phenyl substituted by
2-benzothiazolylthio-C1.¢-alkyl,

2-benzyloxy-3-methoxypropoxy,
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2-benzoyloxy-3-methoxypropoxy,
2,3-dihydroxypropoxy, '
2-hydroxy-3-benzylaminopropoxy,
2-hydroxy-3-phenoxypropoxy,
2-hydroxy-3-phenyithiopropoxy,
2-methoxy-3-phenoxypropoxy,
2-methoxy-3-benzyloxypropoxy,
2-methyl-3-fluorophenylbutyryloxy-C.s-alkoxy,
2-methyl-3-phenoxypropoxy,
2-C,.g-alkenyloxy-4-phenylbutyl,
3,4,5-trimethoxyphenyloxadiazolyl-C.¢-alkoxy,
6-nitro-2-benzothiazolylthio-C.¢-alkyl,
adamantyloxy-C.¢-alkoxy,
adamantyl-C,.g-alkoxy-C.g-alkoxy,
benzamido-Ci.g-alkoxy,
benzamido-C,.s-alkyl,
benzo[1,3]dioxolyloxy-C1.¢-alkoxy,
benzoyl-C1.¢-alkoxy and ketals thereof,
benzoyl-C4¢-alkyl and ketals thereof,
benzoyl-C,.¢-alkylaminocarbonyl-C,.¢-alkyl,
benzoyl-C1.¢-alkoxycarbonyl-C,.¢-alkyl,
benzoyl-C.¢-alkylaminocarbonyl,
benzoyloxy,
benzoyloxy-Cs.¢-alkylbenzoyloxy-C.¢-alkoxy,
benzoyloxy-Ci.e-alkoxy,
benzoyloxy-C.g-alkyl,
benzothiazolylthio-C4.¢-alkoxy,
benzothiazolylthio-Cs.s-alkyl,
benzylcarbamoyl-C4.s-alkoxy,
benzyloxy-C,.s-alkoxycarbonyloxy-C..s-alkyl,
benzyloxy-C;.¢-alkoxy,
benzylthio-C..s-alkoxy,
bicyclooxy-Cy.¢-alkoxy,
bicyclo-C,.g-alkoxy-C4.¢-alkoxy,
carbamoyloxy-C.¢-alkoxy,

PCT/EP2005/053306
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carbamoyloxy-Ci.¢-alkyl,
carboxy-C..¢-alkoxy,
carboxy-C.¢-alkyl,

cyano,

cyano-C1.g-alkoxy,
cyano-Cq.g-alkyl,
cyanophenyl-C1¢-alkoxy,
cyclohexylcarbonyloxy-C.¢-alkyl,
cyclohexyloxy-Ci.¢-alkoxy,
cyclopropylcarbonyloxy-C_g-alkyl,
dioxolanyl-C_g-alkoxy,
furyloxadiazolyl-C1.s-alkoxy,
furoyloxy-C.¢-alkoxy,
halophenoxy-C.g-alkyl,
halobenzoyl-C.s-alkoxy,
halobenzoyloxy-C+.g-alkyl,
halobenzoyloxy-C.s-alkoxy,
halobenzyloxy-C..¢-alkoxy,
halogen,

halo-C,_¢-alkyl,

halophenoxy,
halophenoxy-C1.¢-alkoxy,
halophenoxy-C.¢-alkoxy-C.¢-alkyl,
halophenyl-C4_¢-alkoxy-C1¢-alkyl,
halophenyloxadiazolyl-C+.s-alkoxy,
N-halophenylpyrrolidin-3-yloxy,
hydroxyl,
hydroxybenzoyloxy-C.¢-alkyl,
hydroxybenzoyloxy-C1.¢-alkoxy,
hydroxy-C.g-alkoxy,
hydroxy-C.¢-alkyl,
imidazolylcarbonyloxy-C1.¢-alkyl,
methoxybenzoyl-C1¢-alkyl,
methoxybenzyloxy-C1.s-alkoxy,
methylenedioxybenzoyl-C1.s-alkoxy,

-16-
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morpholino-C1.g-alkoxy,
morpholinocarbonyloxy-C.g-alkoxy,
morpholinocarbonyloxy-C.s-alkyl,
N-methylaminophenylcarbonyloxy-C..¢-alkyl,
N-methylbenzylamino-C.¢-alkoxy,
1-methylcyclohexyloxy-C.¢-alkoxy,
1-methylcyclohexyl-C+.¢-alkoxy-C+.g-alkoxy,
N-methylpyrrolylcarbonyloxy-C.¢-alkoxy,
4-methyltetrahydropyran-4-yloxy-C.s-alkoxy,
4-methyltetrahydropyran-4-yl-C4.g-alkoxy-C.s-alkoxy,
N-C,.¢-alkylbenzamido-C1.g-alkyl,
naphthyl-C.g-alkoxy,
nicotinoyloxy-Cq.g-alkoxy,
nicotinoyloxy-C.¢-alkyl,
C..s-alkanoylbenzoyloxy-C+.¢-alkyl,
C..¢-alkanoyloxy-C+.¢-alkoxy,
C.¢-alkanoyloxy-Cs-alkyl,
C..¢-alkenylbenzyloxy-C+.s-alkoxy,
C.s-alkenyloxy,
Cz.s-alkenyloxybenzonxy-C1-3-aIkoxy,
C1-gfalkoxy,
C1.s-alkoxybenzoyloxy-C.g-alkyl,
C,.¢-alkoxycarbonyl,

C,.¢-alkoxy-Ci.¢-alkyl,
C1.¢-alkoxybenzoylamino-C.¢-alkyl,
C1.¢-alkoxybenzylcarbonyloxy-C.¢-alkyl,
C..¢-alkoxybenzyloxy-Cs.¢-alkoxy,
C1.¢-alkoxybenzylthio-C4.¢-alkoxy,
C1c-alkoxycarbonyl-C.¢-alkoxy,
C..s-alkoxycarbonyl-C4_g-alkyl,
C.s-alkoxyphenyloxadiazolyl-C.¢-alkoxy,
C1.¢-alkoxyphenyloxy-C+.s-alkoxy,
Cie-alkyl,

C,.¢-alkylbenzyloxy-C.¢-alkoxy,
Ci¢-alkylphenoxy-C¢-alkoxy,

PCT/EP2005/053306
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Ci.¢-alkylenedioxy,
C..s-alkylenedioxybenzyloxy-C1.c-alkoxy,
C,¢-alkylsulphonylbenzoyl-C.¢-alkoxy,
C1.s-alkylthiobenzoyloxy-C.g-alkoxy,
Ci.c-alkylthiobenzyloxy-C+.¢-alkoxy,
benzoyloxybenzyl-C.¢-alkoxy,
hydroxybenzyl-C4_s-alkoxy,
C,¢-alkoxybenzyl-C4s-alkoxy,
C..s-alkoxybenzylcarbonyloxy-C.¢-alkoxy,
phenoxybenzyloxy-C.s-alkoxy,
phenoxycarbonyl-C.¢-alkyl,
phenoxy-Cy.¢-alkenyloxy,
phenoxy-C,.¢-alkynyloxy,
phenyl-C,_¢-alkanoylamino-C¢-alkyl,
phenyl-C,.¢-alkenyloxy,
phenyl-C4_s-alkoxy,

phenyl-C4s-alkyl,
phenyl-C+.¢-alkylaminocarbonyl,
phenyl-C,¢-alkylcarbonyl-C1_¢-alkoxy,
phenyl-C.¢-alkylaminocarbonyl-C.¢-alkyl,
phenylaminocarbonyloxy-C1_e-alkoxy,
phenylaminocarbonyloxy-C.g-alkyl,
phenylhydroxy-C.s-alkyl,
phenyloxadiazolyl-C1.¢-alkoxy,
phenyloxadiazolyl-C.¢-alkyl,
phenyloxazolyl-C1.¢-alkoxy,
phenyloxy-Ci.g-alkoxy,
phenylsulphamoyl-C¢-alkyl,
phenylsulphinyl-C4.¢-alkyl,
phenylsulphonyl-C,.¢-alkoxy,
phenylsulphonyl-C;.s-alkyl,
phenyltetrazolylthio-Cy.¢-alkyl,
phenylthio-C4.¢-alkoxy,
phenylthio-Cy_¢-alkyl,
pyrazinylcarbonyloxy-C1¢-alkyl,

-18 -
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pyridylaminocarbonyloxy-C_g-alkoxy,
pyridylaminocarbonyloxy-C_g-alkyl,
pyridylcarbamoyloxy,
pyridyl-C4.¢-alkoxy-C1_¢-alkoxy,
pyridyl-C,.c-alkoxy-C1.¢-alkyl,
pyridyloxadiazolyl-C4.¢-alkoxy,
pyridylthio-C1¢-alkyl,
pyrimidinyloxy-C.¢-alkoxy,
pyrimidinylthio-C+.¢-alkyl,
thienoyloxy-C4.¢-alkoxy,
thienoyloxy-C1.¢-alkyl,
thienyloxadiazolyl-C1.¢-alkoxy,
triazolyl-C.g-alkoxy,
trifluoromethylbenzyloxy-C.¢-alkoxy, or
trifluoromethyl.

PCT/EP2005/053306

Examples of very particularly preferred R? radicals are phenyl substituted by

adamantyloxy-C.¢-alkoxy,
adamantyl-C4.¢-alkoxy-C1_¢-alkoxy,
_bicyclooxy-C.¢-alkoxy,
bicyclo-C+.¢-alkoxy-C.¢-alkoxy,
halobenzyloxy-C1.¢-alkoxy,
halophenoxy-C.g-alkoxy,
halophenoxy-Ci.¢-alkoxy-C1.¢-alkyl,
halophenyl-C.¢-alkoxy-C1.¢-alkyl,
N-halophenylpyrrolidin-3-yloxy,
1-methylcyclohexyloxy-C..¢-alkoxy,
1-methylcyclohexyl-C.s-alkoxy-C.¢-alkoxy,
4-methyltetrahydropyran-4-yloxy-C.¢-alkoxy,
4-methyltetrahydropyran-4-yl-C,.¢-alkoxy-C.s-alkoxy,
C,.¢-alkoxy,
C:.¢-alkoxybenzyloxy-Cs.¢-alkoxy,
C1.¢-alkylbenzyloxy-C.¢-alkoxy or
C,.s-alkylphenoxy-C+.s-alkoxy.
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The above-specified compound groups are not to be regarded as closed, but rather it is
possible in a sensible manner, for example in order to replace general by more specific
definitions, to exchange parts of these compound groups with one another or for the
definitions given or to omit them.

The compounds of the formula () may be prepared in an analogous manner to the
preparation processes known from the literature. Similar preparation processes are
described, for example, in WO 97/09311. Details of the specific preparation variants can be
taken from the examples.

The compounds of the formula (1) may also be prepared in optically pure form. The
separation into antipodes may be effected by methods known per se, either preferably at a
synthetically early stage by salt formation with an optically active acid, for example (+)- or
(-)-mandelic acid, and separation of the diastereomeric salts by fractional crystallization, or
preferably at a rather late stage by derivatization with a chiral auxiliary building block, for
example (+)- or {-)-camphanoyl chloride, and separation of the diastereomeric products by
chromatography and/or crystallization and subsequent cleavage of the bond to the chiral
auxiliary. To determine the absolute configuration of the piperidine present, the pure
diastereomeric salts and derivatives niay be analysed with common spectroscopic methods,
of which X-ray spectroscopy on siqgle crystals constitutes a particularly suitable method.

The compounds of the formula (I) and (IA) also include those compounds in which one or
more atoms are replaced by their stable, non-radioactive isotopes; for example, a hydrogen
atom by deuterium.

Prodrug derivatives of the compounds described in the present context are derivatives
thereof which, on in vivo application, release the original compound by a chemical or
physiological process. A prodrug may be converted to the original compound, for example,
when a physiological pH is attained or by enzymatic conversion. Prodrug derivatives may, for
example, be esters of freely available carboxylic acids, S- and O-acyl derivatives of thiols,
alcohols or phenols, where the acyl group is as defined in the present context. Preference is
given to pharmaceutically acceptable ester derivatives which are converted by solvolysis in
physiological medium to the original carboxylic acid, for example lower alkyl esters,
cycloalkyl esters, lower alkenyl esters, benzyl esters, mono- or disubstituted lower alkyl

esters such as lower -(amino, mono- or dialkylamino, carboxyl, lower alkoxycarbonyl)alkyl
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esters or such as lower o-(alkanoyloxy, alkoxycarbonyl or dialkylaminocarbonyl)alkyl esters;

as such, pivaloyloxymethyl esters and similar esters are utilized in a conventional manner.

Owing to the close relationship between a free compound, a prodrug derivative and a salt
compound, a certain compound in this invention also encompasses its prodrug derivative
and salt form, where this is possible and appropriate.

The compounds of the formula (1) or (IA) and the pharmaceutically acceptable salts thereof
have inhibiting action on the natural enzyme renin. The latter passes from the kidneys into
the blood and therein brings about the cleavage of angiotensinogen to form the decapeptide
angiotensin | which is then cleaved in the lung, the kidneys and other organs to the
octapeptide angiotensin il. Angiotensin 11 increases the blood pressure both directly by
arterial consfriction and indirectly by the release of the hormone aldosterone which inhibits
the release of the sodium ion from the adrenal glands, which is associated with arise in the
extracellular liquid volume. This rise can be atiributed to the action of angiotensin Il itself or
of the heptapeptide angiotensin Il formed therefrom as a cleavage product. Inhibitors of the
enzymatic activity of renin bring about a reduction in the formation of angiotensin | and, as a
consequence thereof, the formation of a smaller amount of angiotensin II. The reduced
concentration of this active peptide hormone is the immediate cause of the hypotensive
action of renin inhibitors.

One experimental method of detecting the action of renin inhibitors is by means of in vitro
tests, in which the reduction of the formation of angiotensin | in different systems (human
plasma, purified human renin together with synthetic or natural renin substrate) is measured.
One in vitro test which is used is the one according to Nussberger et al. (1987)

J. Cardiovascular Pharmacol., Vol. 9, p. 39-44 which follows. This test measures the
formation of angiotensin | in human plasma. The ‘amount of angiotensin | formed is
determined in a subsequent radioimmunoassay. Which action inhibitors have on the
formation of angiotensin | is tested in this system by the addition of different concentrations
of these substances. The ICs, refers to that concentration of the particular inhibitor which
reduces the formation of angiotensin | by 50%. The compounds of the present invention
exhibit inhibiting actions in the in vitro systems at minimum concentrations of about 10 to
about 107° mol/l. ‘

In salt-depleted animals, renin inhibitors bring about a blood pressure decrease. Human
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renin differs from renin of other species. To test inhibitors of human renin, primates
(marmosets, Callithrixjacchus) are used, because human renin and primate renin are
substantially homologous in the enzymatically active region. One in vivo test which is used is
as follows: the test compounds are tested on normotensive marmosets of both genders and
having a body weight of about 350 g which are conscious, able to move freely and in their
normal cages. Blood pressure and heart rate are measured using a catheter in the
descending aorta and recorded radiometrically. The endogenous release of renin is
stimulated by the combination of a 1-week low-salt diet with a single intramuscular injection
of furosemide (5-(aminosulphonyl)-4-chloro-2-[(2-furanylmethyl)amino]benzoic acid)

(56 mg/kg). 16 hours after the injection of furosemide, the test substances are administered
either directly into the femoral artery by means of an injection cannula or into the stomach by
gavage as a suspension or solution, and their effect on blood pressure and heart rate is
evaluated. The compounds of the present invention effectively reduce blood pressure in the
in vivo test described at doses of about 0.003 to about 0.3 mg/kg i.v. and at doses of about
0.3 to about 30 mg/kg p.o.

The compounds of the formula (1), or preferably of the formula (IA), and the pharmaceutically
acceptable salts thereof, may find use as medicines, for example in the form of pharma-
ceutical compositions. The pharmaceutical compositions may be administered enterally,
such as orally, for example in the form of tablets, film-coated tablets, sugar-coated tablets,
hard and soft gelétin capsules, solutions, emulsions or suspensions, nasally, for e){ample in
the form of nasal sprays, rectally, for example in the form of suppositories, or transdermally,
for example in the form of ointments or patches. The administration may also be parenteral,
such as intramuscular or intravenous, for example in the form of injection solutions.

To prepare tablets, film-coated tablets, sugar-coated tablets and hard gelatin capsules, the
compounds of the formula (1) or formula (la) and pharmaceutically acceptable salts thereof
may be processed with pharmaceutically inert, inorganic or organic excipients. Such
excipients used, for example for tablets, film-coated tablets and hard gelatin capsules, may
be lactose, corn starch, or derivatives thereof, talc, stearic acid or salts thereof etc.

Suitable excipients for soft gelatin capsules are, for example, vegetable oils, waxes, fats,
semisolid and liquid polyols, etc.

Suitable excipients for preparing solutions and syrups are, for example, water, polyols,
sucrose, invert sugar, glucose, etc.

Suitable excipients for injection solutions are, for example, water, alcohals, polyols, glycerol,
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vegetable oils, bile acids, lecithin, etc.

Suitable excipients for suppositories are, for example, natural or hardened oils, waxes, fats,
semisolid or liquid polyols, etc.

The pharmaceutical compositions may additionally also comprise preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavourings, salts for altering the osmotic pressure, buffers, coatings or
antioxidants. They may also comprise other therapeutically valuable substances.

The present invention further provides for the use of the compounds of the formula (1), or
preferably of the formula (IA), and the pharmaceutically acceptable salts thereof, in the
treatment or prevention of hypertension and heart failure, and also glaucoma, myocardial
infarction, kidney failure and restenoses.

The compounds of the formula (1), or preferably of the formula (IA), and the pharmaceutically
acceptable salts thereof, may also be administered in combination with one or more agents
having cardiovascular action, for example a- and B-blockers such as phentolamine,
phenoxybenzamine, prazosin, terazosin, tolazine, atenolol, metoprolol, nadolol, propranolol,
timolol, carteolol etc.; vasodilators such as hydralazine, minoxidil, diazoxide, nitroprusside,
flosequinan etc.; calcium antagonists such as amrinone, bencyclan, diltiazem, fendiline,
flunarizine, nicardipine, nimodipine, perhexilene, verapamil, gallopamil, nifedipine etc.; ACE
inhibitors such as cilazapril, captopril, enalapril, lisinopril etc.; potaséium activators such as
pinacidil; anti-serotoninergics such as ketanserin; thromboxane-synthetase inhibitors; neutral
endopeptidase inhibitors (NEP inhibitors); angiotensin Il antagonists; and also diuretics such
as hydrochlorothiazide, chlorothiazide, acetazolamide, amiloride, bumetanide, benzthiazide,
ethacrynic acid, furosemide, indacrinone, metolazone, spironolactone, triamteren,
chlorthalidone etc.; sympatholytics such as methyldopa, clonidine, guanabenz, reserpine;
and other agents which are suitable for the treatment of hypertension, heart failure or
vascular diseases in humans and animals which are associated with diabetes or renal
disorders such as acute or chronic renal failure. Such combinations may be employed
separately or in preparations which comprise a plurality of components.

Further substances which can be used in combination with the compounds of the formulae (1)
or (IA) are the compounds of classes (i) to (ix) on page 1 of WO 02/40007 (and also the
preferences and examples further listed therein) and the substances specified on pages 20
and 21 of WO 03/027091.
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The dose may vary within wide limits and has of course to be adapted to the individual
circumstances in each individual case. In general, for oral administration, a daily dose of
about 3 mg to about 3 g, preferably about 10 mg to about 1 g, for example about 300 mg, per
adult (70 kg), divided into preferably 1-3 individual doses which may, for example, be of
equal size, may be appropriate, although the upper limit specified may also be exceeded if
this should be found to be appropriate; typically, children receive a lower dose according to
their age and body weight.

The examples which follow illustrate the present invention. All temperatures are reported in
degrees Celsius, pressures in mbar. Unless stated otherwise, the reactions take place at
room temperature. The abbreviation “Rf = xx (A)” means, for example, that the Rf value xx is
determined in the solvent system A. The ratio of solvents relative to one another is always
reported in parts by volume. Chemical names for end products and intermediates were
generated with the aid of the program AutoNom 2000 (automatic nomenclature). Unless
stated otherwise, the absolute stereachemistry of the 3-hydroxy(or alkoxy)-4-phenyl-5-
alkoxypi.peridine unit is (3S,4S,5R) (or 3S,4R,5R, depending on the 3-alkoxy group).

No. Structure Appearance R¢(System) | Rt (Method)
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°
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= W\@[Nj
- | [+)
F

1 E\/@ colouriess solid | 0.29 (A) 4.28 (1)
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oY
% s
s

colourless ail 0.15 (A) 4.14 (1)

!
Ho éi O/\E:[‘)j

yellowish oil 0.05 (C) 3.29 (1)
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No. Structure Appearance R:¢(System) | Rt (Method)
)
Y
4 A yellowish oil 0.15(C) 3.63(I)
!
YL
\/\/"v@
5 / colourless oil 0.55 (A) 4.43 (1)
J‘L
\/\/°\©
6 orange oil 0.06 (C) 4.49 (1)
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7 Q@ colourless oil 0.39 (A) 4.56 ()
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No. Structure Appearance R¢(System) | Rt (Method)
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No. Structure Appearance R¢(System) | Rt (Method)
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No. Structure Appearance R¢(System) | Rt (Method)
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No. Structure Appearance R:(System) | Rt (Method)
1
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No. Structure Appearance R¢(System) | Rt (Method)
|
Ca S
33 - light yellow oil | 0.28 (C) 4.05 (1)
3
Ho" "o N
200
F
o | :
34 ) colourless oil 0.13(C) 4.49 (1)
1
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0
o/\/Oj@/Cl
35 ¢ colourless solid |  0.33 (C) 4.64 (1)
|
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36 g colourless solid | 0.43 (A) 4.14 ()
|
N o N
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No. Structure Appearance R:(System) | Rt (Method)
|
\ !
SO
38 light yellow solid 0.28 (A) 3.96 (1)
n ~
/u\/\o" "o "
)
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39 light red oil 0.10 (A) 3.99(1)
;',
N
L)
40 colourless oil 0.22 (A) 4.28 (1)
«N—J\/\oﬂgﬂu/\@uj
41 C‘d yellowish foam 0.09 (K) 4.26 (1)

Thin-layer chromatography eluent systems:

- I G MMmMmOoUO WP

— X <

Dichloromethane-methanol-25% conc. ammonia = 200:20:1

Dichloromethane-methanol-25% conc. ammonia = 200:20:0.5

Dichloromethane-methanol-25% conc. ammonia = 200:10:1

Dichloromethane-methanol-25% conc. ammonia = 90:10:1

Dichloromethane-methanol-water-conc. acetic acid = 750:270:50:5

Dichloromethane-methanol = 1:4

Dichloromethane-methanol-25% conc. ammonia = 200:5:1

Dichloromethane-methanol = 9:1

Dichloromethane-methanol-25% conc. ammonia = 40:10:1

Dichloromethane-methanol-25% conc. ammonia = 80:10:1

Dichloromethane-methanol-25% conc. ammonia = 60:10:1

Dichloromethane-methanol-25% conc. ammonia = 90:20:1
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Dichloromethane-methanol-25% conc. ammonia = 200:40:1
Dichloromethane-methanol-25% conc. ammonia = 200:20:1 + 10% methanol
Dichloromethane-methanol-25% conc. ammonia = 200:100:2
Dichloromethane-methanol-25% conc. ammonia = 95:5:1
Dichloromethane-methanol-25% conc. ammonia = 200:15:2
Dichloromethane-methanol-25% conc. ammonia = 200:20:2

Dichloromethane-methanol-25% conc. ammonia = 200:15:1

- 0O TV O 2 =

Dichloromethane-methanol-25% conc. ammonia = 200:50:1
HPLC gradients on Hypersil BDS C-18 (5 um); column: 4 x125 mm

1 90% water*/10% acetonitrile* to 0% water*/100% acetonitrile* in 5 minutes + 2.5
minutes (1.5 mi/min)
1l 95% water*/5% acetonitrile* to 0% water*/100% acetonitrile* in 40 minutes
(0.8 ml/min)
* containing 0.1% trifluoroacetic acid

The following abbreviations are used:

Rf ratio of distance travelled by a substance to separation of the eluent front from the
start point in thin-layer chromatography '

Rt retention time of a substance in HPLC (in minutes)

m.p. melting point (temperature)

General method A: (N-BOC deprotection)

The solution of 1 mmol of “N-BOC derivative” in 5 ml of chloroform is admixed successively
with 15 ml of methanol and 2.5 ml of 2N HCI and stirred at 60°C over 18 hours. The reaction
mixture is cooled to room temperature, poured onto 1M aqueous sodium hydrogencarbonate
solution (40 mi) and extracted with tert-butyl methyl ether (2 x 60 ml). The organic phases

are washed with brine (1 x 60 ml), dried over sodium sulphate and concentrated by
evaporation. The title compound is obtained from the residue by means of flash
chromatography (SiO, 60F).

General method B: (N-Cbz deprotection)
The solution of 1 mmol of “N-Cbz derivative” in 15 ml of tetrahydrofuran is hydrogenated in
the presence of 100-200 mg of 10% Pd/C at 15-20°C over 2-20 hours. The reaction mixture
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is clarified by filtration and the filtrate is concentrated by evaporation. The title compound is

obtained from the residue by means of flash chromatography (SiO» 60F).

General method C: (9-BBN reduction)
The solution of 1 mmol of “lactam” in 3 ml of tetrahydrofuran is admixed with 9-BBN (0.5M in

tetrahydrofuran) (3.2-6.4 equiv.) and stirred at reflux over 1-2 hours (checking of conversion
with HPLC). The reaction mixture is cooled to room temperature, admixed with ethanolamine
(3.2-6.4 equiv) and concentrated by evaporation. The residue is stirred in 1.1 ethyl acetate-
heptane (30 ml) at 0°C overnight and clarified by filtration, and the filtrate is concentrated by
evaporation. The title compound is obtained from the residue by means of flash
chromatography (SiO- 60F).

General method D: (O-alkylation)
The solution of 1 mmol of “alcohol”, 1.0-2.0 mmol of “benzyl halide” in 2.0 ml N,N-

dimethylformamide is admixed with stirring at -10°C with 1.1 mmol of sodium hydride
dispersion (60%). The reaction mixture is stirred at -10°C over 1 hour and at room temperature
over 18 hours. The mixture is poured onto 1M aqueous sodium hydrogencarbonate solution
(50 ml) and extracted with tert-butyl methyl ether (2 x 50 ml). The organic phases are washed
successively with water (1 x 50 ml) and brine (1 x 60 mi), dried over sodium sulphate and
concentrated by evaporation. The title compound is obtained from the residue by means of
flash chromatography (SiO, 60F).

General method E: (chlorination)

The solution of 40 mmol of “benzyl alcohol” in 6.40 ml of pyridine and 100 ml of
dichloromethane is slowly added dropwise at 0-5°C to the precooled solution of 7.65 ml of
thionyl chloride in 20 ml of dichloromethane. The reaction mixture is stirred at 0°C and then
at room temperature for 1 hour each and subsequently poured onto 200 ml of ice-water. The
mixture is extracted with dichloromethane (2 x 200 ml). The organic phases are washed
successively with 1M aqueous sodium hydrogencarbonate solution (2 x 200 ml) and brine,
dried over sodium sulphate and concentrated by evaporation. The title compound is obtained
from the residue by means of flash chromatography (SiO» 60F).

General method F: (phenol alkylation 1)

The mixture of 20 mmol of “phenol” in 60 mi of N,N-dimethylformamide is stirred with 4.15 g
of potassium carbonate and 30 mmol of “halide” or “tosylate” at 100°C over 24 hours. The
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reaction mixture is then concentrated by evaporation. The residue is admixed with 1M
aqueous sodium hydrogencarbonate solution (40 mi) and extracted with ethyl acetate

(2 x 60 ml). The organic phases are washed with brine (1 x 60 ml), dried over sodium
sulphate and concentrated by evaporation. The title compound is obtained from the residue
by means of flash chromatography (SiO. 60F).

General method G: (phenol alkylation 1)

A suspension of 1 mmol of “tosylate”, 2 mmol of “phenol”, 2 mmol of potassium carbonate
and 20 ml of acetonitrile is stirred at 90°C over 24 h. The reaction mixture is then
concentrated by evaporation. The residue is then admixed with saturated aqueous sodium
hydrogencarbonate solution and extracted with ethyl acetate (2x). The organic phases are
washed with brine, dried over sodium sulphate and concentrated by evaporation. The title
compound is obtained from the residue by means of flash chromatography (SiO2 60F).

General method H: (tosylation)
A solution of 12 mmol of p-toluenesulphonyl chloride in 15 ml of dichloromethane is added

dropwise at 0°C to the solution of 10 mmol of “alcohol”, 15 mmol of triethylamine, 1 mmol of
4-dimethylaminopyridine in 90 ml of dichloromethane. The reaction mixture is stirred at room
temperature over 2-18 hours. The reaction mixture is diluted with dichloromethane and
subsequently washed with water and brine, dried over sodium sulphate and concentrated by
evaporatton The title compound is obtained from the residue by means of flash
chromatography (SiO, 60F).

General method |: (phenol alkylation !lI

A suspension of 1 mmal of “phenol”, 1.0-1.5 mmol of “tosylate” or “bromide”, 1.5 mmol of
caesium carbonate and 2 ml of acetonitrile is stirred at 80°C over 2 hours. The reaction
mixture is cooled, poured onto water and extracted with ethyl acetate (2x). The organic
phases are washed with brine, dried over sodium sulphate and concentrated by evaporation.
The title compound is obtained from the residue by means of flash chromatography

(SiO2 60F).

General method J: (alcohol desilylation)

A solution of 1 mmol of “silyl ether” in 5 ml of tetrahydrofuran is admixed with 1.5 - 2.0 mmol
of tetrabutylammonium fluoride (1M solution in tetrahydrofuran) and the solution is stirred at
room temperature over 1 - 2 hours. The reaction solution is subsequently diluted with water
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and extracted 2x with tert-butyl methyl ether. The combined organic phases are dried over
sodium sulphate and concentrated by evaporation. The title compound is obtained from the
residue by means of flash chromatography (SiO» 60F).

General method K: {borane reduction)

The solution of 1 mmol of “lactam” in 3 ml of tetrahydrofuran is admixed with borane-
tetrahydrofuran complex (1M in tetrahydrofuran) (3.0 — 6.0 equiv.) and stirred at room
temperature over 1 - 3 hours (monitoring of conversion with HPLC or TLC). The reaction
mixture is cooled to room temperature, admixed with methanol (3.0 — 6.0 equiv.) and
concentrated by evaporation. The title compound is obtained from the residue by means of
flash chromatography (SiO, 60F).

Example 1

4-{4-[1-(3-Fluorophenyl)pyrrolidin-3-yloxy]phenyl}-5-[4-(3-methoxypropyl)-3.4-dihydro-2H-
benzol[1,4]Joxazin-6-ylmethoxy]piperidin-3-ol

Analogously to method B, 0.373 g of benzyl 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-
yloxy]phenyl}-3-hydroxy-5-[4-(3-methoxypropyl)-3,4-dihydro-2h-benzo[1,4]-oxazin-6-
yimethoxy]piperidine-1-carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-yloxy]phenyl}-3-hydroxy-5-[4-(3-

methoxypropyl)-3,4-dihydro-2h-benzo[1,4]-oxazin-6-yimethoxylpiperidine-1-carboxylate
Analogously to method J, 0.590 g of 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-yloxy]phenyl}-3-[4-
(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-5-triisopropyisilanyloxy-
piperidine-1-carboxylic acid is reacted. The title compound is obtained as a colourless solid.
Rf = 0.14 (1:1 EtOAc — heptane); Rt = 5.57,,

b) Benzyl 4-{4-[1~(3-flucrophenyl)pyrrolidin-3-yloxylphenyl}-3-[4-(3-methoxypropyl)-3.4-
dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxypiperidine-1-
carboxylate

Analogously to method K, 0.740 g of benzyl 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-

yloxy]phenyl}-3-[4-(3-methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[1,4Joxazin-6-yimethoxy]-5-

triisopropylsilanyloxypiperidine-1-carboxylate is reacted. The title compound is obtained as a

colourless oil. Rf = 0.45 (1:1 EtOAc — heptane).

carboxylate
Analogously to method D, 0.852 g of benzyl 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-
yloxy]phenyl}-3-hydroxy-5-triisopropylsilanyloxypiperidine-1-carboxylate and 0.507 g of
6-chloromethyl-4-(3-methoxypropyl)-4H-benz[1,4]oxazin-3-one are reacted. The title
compound is obtained as a yellowish oil. Rf = 0.45 (1:2 EtOAc — heptane).

d) Benzyl 4-{4-[1-(3-fluorophenyl)pyrrolidin-3-yloxylphenyl}-3-hydroxy-5-
triisopropylsilanyloxypiperidine-1-carboxylate
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Analogously to method 1, 0.500 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-
triisopropylsilanyloxypiperidine-1-carboxylate and 0.455 g of 1-(3-fluorophenyl)pyrrolidin-3-yl
p-toluene-4-sulphonate are reacted. The title compound is obtained as a colourless oil.
Rf=0.43 (1:1 EtOAc — heptane);, Rt =7.42.

e) Benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-triisopropylsilanyloxypiperidin-1-carboxylate

A solution of 3.140 g of 4-(4-hydroxyphenyl)-5-triisopropylsilanyloxypiperidin-3-ol in 90 ml of
ethyl acetate is admixed with 90 ml of saturated aqueous sodium hydrogencarbonate
solution and 1.57 ml of benzyi chloroformate. The mixture is stirred vigorously for 30 minutes
and the phases are then separated. The aqueous phase is extracted with 100 ml of ethyl
acetate and the combined organic phases are dried over sodium sulphate and concentrated
by evaporation. The title compound is obtained as a colourless solid from the residue by
means of flash chromatography (SiO, F60). Rf = 0.49 (dichloromethane-methanol-conc.
ammonia = 200:20:1); Rt = 5.89.

f) 4-(4-Hydroxyphenyl)-5-triisopropylsilanyloxypiperidin-3-ol

Analogously to method B, 5.210 g of 4-(4-benzyloxyphenyl)-1-(1-phenylethyl)-5-
triisopropylsilanyloxypiperidin-3-ol are reacted. The title compound is obtained as a
colourless solid. Rf = 0.19 (dichloromethane-methanol-conc. ammonia = 200:20:1);
Rt = 3.80.

g) 4-(4-Benzyloxyphenyl)-1-(1-phenylethyl)-5-triisopropylsilanyloxypiperidin-3-ol

150 ml of borane-tetrahydrofuran complex (1M in tetrahydrofuran) are added dropwise at 0°C
to a solution of 20.00 g of 4-(4-benzyloxyphenyl)-1-(1-phenylethyl)-3-triisopropylsilanyloxy-
1,2,3,4-tetrahydropyridine in 280 ml of 1,2-dimethoxyethane. The reaction solution is
subsequently stirred at 30 °C over 3 hours. The solution is cooled to room temperature and
hydrolysed with 70 ml of water. The hydrolysed solution is stirred for a further 5 minutes and
subsequently admixed with 56.00 g of sodium percarbonate, and the suspension is stirred at
50°C aver 1 hour. The reaction mixture is poured onto 600 ml of water and extracted with

2 x 500 ml of ethyl acetate. The combined organic phases are washed with 400 ml each of
water and brine, and concentrated by evaporation. The title compound is obtained as a
yellowish oil from the residue by means of flash chromatography (SiO- F60). Rf = 0.23 (1:2
EtOAc — heptane); Rt = 5.75.

h) 4-(4-Benzyloxyphenyl)-1-(1-phenylethyl)-3-triisopropylsilanyloxy-1,2,3,4-tetrahydropyridine
A suspension of 14.70 g of 4-(4-benzyloxyphenyl)-1-(1-phenylethyl)-1,2,3,4-tetrahydro-
pyridin-3-ol [ 257928-45-3] in 250 ml of dichloromethane is admixed with 6.80 ml of
2,6-lutidine and cooled to 0°C. 12.60 ml of triisopropysilyl trifluoromethanesulphonate are
added dropwise and the mixture is stirred at 0°C for a further 1 hour. The reaction solution is
poured onto 400 ml of water and the phases are separated. The aqueous phase is extracted
with 200 ml of dichioromethane; the combined organic phases are dried over sodium

sulphate and concentrated by evaporation. The title compound is obtained as a yellow-brown
oil from the residue by means of flash chromatography (SiO, F60) Rf = 0.66 (1:2 EtOAc —
heptane); Rt = 5.83.

i)  1-(3-Fluorophenyl)pyrrolidin-3-yl p-toluene-4-sulphonate

p-Toluenesulphonyl chloride is added in portions to a solution of 0.320 g of
1-(3-fluorophenyl)-pyrrolidin-3-ol, 0.40 ml of triethylamine and 0.022 g of N,N-dimethylamino-
pyridine in 15 ml of dichloromethane. The solution is left at room temperature over 24 hours
and subsequently poured onto 30 ml of saturated aqueous sodium hydrogencarbonate
solution. The mixture is extracted with 2 x 50 ml of tert-butyl methyl ether and the combined
organic phases are washed with 30 ml of brine, dried over sodium sulphate and concentrated




WO 2006/005741 PCT/EP2005/053306

-37-

by evaporation. The title compound is obtained as a light brown solid from the residue by
means of flash chromatography (SiO, F60). Rf = 0.45 (1:1 EtOAc — heptane); Rt = 5.15.

) 1-(3-Fluorophenyl)pyrrolidin-3-ol

A 50 ml Schlenk flask is initially charged with 0.800 g of (R)-(-)-3-pyrrolidinol hydrochloride
and 1.350 g of sodium tert-butoxide and admixed under argon with 5 ml of degassed toluene.
The suspension is stirred at room temperature over 30 minutes. 1.000 g of
3-fluorobromobenzene is added and the mixture is heated to 90°C. A mixture of 0.272 g of
tris(dibenzylidene acetone)dipalladium-chloroform complex and 0.334 g of (£)-2,2'-
bis(diphenylphosphino)-1,1-binaphthyl in 5 ml of degassed toluene is added at 90°C and the
mixture is stirred at this temperature over 3 hours. The reaction mixture is filtered through
Hyflo and the filtrate is admixed with 5 g of silica gel and concentrated by evaporation. The
title compound is obtained as a dark brown oil from the residue by means of flash
chromatography (SiO, F60). Rf = 0.21 (2:3 EtOAc — heptane); Rt = 3.55.

k) 6-Chloromethyl-4-(3-methoxypropyl)-4H-benzo[1,4]oxazin-3-one

Analogously to method E, 0.37 g of 6-hydroxymethyl-4-(3-methoxypropyl)-4H-
benzo[1,4]oxazin-3-one is reacted. The title compound is obtained as a colourless oil.
Rf = 0.60 (2:1 EtOAc — heptane). Rt = 4.05.

[) 6-Hydroxymethyl-4-(3-methoxypropyl)-4H-benzo[1.4]oxazin-3-one

The suspension of 1.79 g of 6-hydroxymethyl-4H-benzo[1,4]oxazin-3-one, 2.20 mi of
1-chloro-3-methoxypropane, 10g of KF on alumina and 0.033 g of potassium iodide in 150 ml
of acetonitrile is stirred at reflux over 72 hours. The mixture is cooled and clarified by
filtration, and the filtrate is concentrated by evaporation to dryness. The title compound is
obtained from the residue by means of flash chromatography (SiO, 60F). Rf = 0.60 (9:1
dichloromethane — methanol); Rt = 2.74.

m) 6-Hydroxymethyl-4H-benzo[1.4]oxazin-3-one

The mixture of 6.9 g of methyl 3-oxo-3,4-dihydro-2H-benzo[1,4]oxazine-6-carboxylate in..
230 ml of tetrahydrofuran is cooled to -40°C. Over 30 minutes, 88.9 ml of diisobutylaluminium
hydride (1.5M in toluene) are added dropwise at -40°C. The reaction mixture is stirred at
-40°C to -20°C over 1.5 hours and subsequently poured cautiously onto 150 mi of 2N HCI
(cold). The organic phase is removed and the water phase is extracted with tetrahydrofuran
(5 % 100 ml). The organic phases are washed with brine,(1 * 100 ml), filtered through cotton
wool and concentrated by evaporation. The title compound is obtained as beige crystals from
the residue by crystallization (from ethanol). Rf = 0.16 (2:1 EtOAc — heptane); Rt = 2.23;
m.p.: 186 — 187°C.

According to the process described in Example 1, the following compounds are prepared in
an analogous manner:

Examples

8 4-{4-]3-(3-Fluorophenoxy)propoxylphenyi}-5-[4-(3-methoxypropyl)-3.4-dihydro-2H-
benzo[1.4]oxazin-6-yimethoxy]piperidin-3-ol

9 5-[4-(3-Methoxypropyl)-3,4-dihydro-2H-benzo[1 4]oxazin-6-ylmethoxy]-4-[4-(3-0-
tolyloxypropoxy)phenyi]piperidin-3-ol

12 4-{4-[3-(2-Fluorophenoxy)propoxylphenyi}-5-[4-(3-methoxypropyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxylpiperidin-3-ol

16 4-{4-11-(2-Fluorophenyl)pyrrolidin-3-yloxy]phenyl}-5-[4-(3-methoxypropyi)-3,4-dihydro-
2H-benzo[1,4]oxazin-6-ylmethoxylpiperidin-3-ol
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dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]piperidin-3-ol

20 4-{4-[3(R)-(2,5-Difluoro-phenoxy)-butoxy]-phenyl}-5-[4-(3-methoxy-propyi)
-3,4-dihydro-2H-benzo[1,4]Joxazin-6-yi methoxy]-piperidin-3-ol

The starting materials are prepared as follows:

R)-Toluene-4-sulphonic acid 3-(2,5-difluoro-phenoxy)-butyl ester
According to general procedure H and starting from 0.8 g (R)-3-(2,5-difluoro-phenoxy)-butan-
1-ol, the title compound is obtained as a yellowish oil. Rf = 0.45 (EtOAc — heptane 1:2); Rt =
5.10.

R)-3-(2,5-Difluoro-phenoxy)-butan-1-ol
According to general procedure J and starting from 2 g (R)-[3-(2,5-difluoro-phenoxy)-butoxy]-
triisopropyl-silane, the title compound is obtained as a yellowish oil. Rf =0.25 (EtOACc —
Heptan 1:2); Rt = 3.73.

c) (R)[3-(2,5-Difluoro-phenoxy)-butoxy]-triisopropyl-silane

According to general procedure |, 1.85 g (S)-methanesulphonic acid 1-methyl-3-
triisopropylsilanyloxy-propyl ester are reacted with. 0.859 g 2,5-difluorophenol. The fitle
compound is obtained as a yellowish oil. Rf = 0.26 (EtOAc — heptane 1:5); Rt =7.09.

d) (S)-Methanesulphonic acid 1-methyl-3-triisopropylsilanyloxy-propyl ester
Methanesulphonylchloride (0.837 g) is added dropwise to a solution of 1.47 g 4-
triisopropylsilanyloxy-butan-2-ol and 0.905 g triethylamine in 40 ml of dry tetrahydrofuran
cooled to -15°C. The mixture is stirred for 15 minutes at that temperature then for 2 hours at
room temperature. It is then poured into 50 ml ice/water and extracted with tert-butyl methyl
ether (2 x100 ml). The combined organic phases are washed with 30 ml 4N HCl and 30 ml
brine, dried (sodium sulphate) and evaporated to afford the title compound as a colorless oil.
Rf %,0.23 (EtOAc — heptane 1:5).

e) (S)4-Triisopropylsilanyloxy-butan-2-ol
Triethylamine (1.173 g) is added dropwise to a solution of 2.246 g triisopropylchlorosilane
and 1 g (S)-(+)-1,3-butanediol in 15 ml of dry tetrahydrofuran. The mixture is stired for 48
hours at room temperature, then is diluted with 400 ml of tert-butyl methyl ether and washed
respectively with 30 ml 1N HC, 50 ml water and 50 ml of brine. The organic phase is dried
(sodium sulphate), filtered and evaporated to dryness. The residue is purified by means of
flash column chromatography (SiO2 60F) to provide the title compound as a colorless oil.

Rf = 0.31 (EtOAc — heptane 1:5).

3

23 5-[4-(3Methoxypropyl)- 3.4-dihydro-2H-benzo[1.4]oxazin-6-yimethoxy]-4-{4-[2-(2-
methvl-benzyloxy)-ethoxyl-phenyl}-piperidin-3-ol

The starting materials are prepared as follows:

a) Toluene-4-sulphonic acid 2-(2-methyl-benzyloxy)-ethyl ester
The title compound is obtained as a light yellow oil according to method H starting from 2.900
g 2-(2-methyl-benzyloxy)-ethanol. Rf = 0.32 (EtOAc — heptane 1:2); Rt= 4.99.

2-(2-Methyl-benzyloxy)-ethanol
Dibutyltin oxide (6.100 g) is added to a solution of ethylene glycol (1.500 g) in toluene (250
ml). The reaction mixture is heated to reflux for 24 hours in a Dean-Stark apparatus. The
reaction mixture is cooled to 90°C and tetrabutylammonium bromide (1.550 g) and 2-
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methylbenzyl bromide (6.62 ml) are added. Ca. 50 m! of toluene are distilled off and the
remaining reaction mixture is then heated to reflux for 2 hours. The reaction mxture is
concentrated under reduced pressure and the residue purified by means of flash column
chromatography (SiO, 60F) to provide the title compound as a light yellow oil. Rf = 0.25
(EtOAc — heptane 1:1); Rt = 3.20.

Example 2

4-{4-[3-(2-Methoxybenzyloxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-
benzo[1.,4]oxazin-6-yimethoxy]piperidin-3-ol

Analogously to method B, 1.000 g of benzyl 3-hydroxy-4-{4-[3-(2-methoxybenzyloxy)-
propoxy]phenyl}-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-
yimethoxy]piperidine-1-carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 3-hydroxy-4-{4-[3-(2-methoxybenzyloxy)propoxy]phenyl}-5-[4-(3-methoxypropyl)-
3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxylpiperidine-1-carboxylate

Analogously to method J, 3.100 g of benzyl 4-{4-[3-(2-methoxybenzyloxy)propoxy]phenyl}-5-

[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropyisilanyloxy-

piperidine-1-carboxylate are reacted. The title compound is obtained as a yellow resin.

Rf = 0.25 (3:1 EtOAc — heptane); Rt = 5.50.

b) Benzyl 4-{4-[3-(2-methoxybenzyloxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3.4-

dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxypiperidine-1-
carboxylate

Analogously to method C, 3.800 g of benzyl 4-{4-[3-(2-methoxybenzyloxy)propoxylphenyl}-5-

[4-(3-methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropyl-

silanyloxypiperidine-1-carboxylate are reacted. The title compound is obtained as a yellowish

0il. Rf = 0.33 (1:1 EtOAc — heptane).

c) Benzyl 4-{4-[3-(2-methoxybenzyloxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxypiperidine-1-
carboxylate

Analogously to method D, 3.150 g of benzyl 3-hydroxy-4-{4-[3-(2-methoxybenzyloxy)-

propoxy]phenyl}-5-triisopropylsilanyloxypiperidine-1-carboxylate and 1.583 g of 6-

chloromethyi-4-(3-methoxypropyl)-4H-benzo[1,4]oxazin-3-one (Example 1k) are reacted. The

title compound is obtained as a yellowish oil. Rf = 0.33 (1:1 EtOAc — heptane); Rt = 7.64.

d) Benzyl 3-hydroxy-4-{4-[3-(2-methoxybenzyloxy)propoxy]phenyl}-5-
triisopropyisilanyloxypiperidine-1-carboxylate

Analogously to method 1, 2.500 g of Benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-

triisopropylsilanyloxypiperidine-1-carboxylate (Example 1 e) and 2.017 g of 3-(2-

methoxybenzyloxy)propyl p-toluene-4-sulphonate are reacted. The title compound is

obtained as a yellow oil. Rf = 0.43 (1:1 EtOAc — heptane); Rt = 7.42.

e) 3-(2-Methoxybenzyloxy)propyl p-toluene-4-sulphonate

Analogously to methed J, 59.00 g of 3-(2-methoxybenzyloxy)propan-1-ol [188879-03-0] are
reacted. The title compound is obtained as a colourless solid. Rf = 0.21 (1:4 EtOAc —
heptane); Rt = 5.05.
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4A-(4-Methoxyphenyl)-5-[4-(3-methoxypropyl)-3.4-dihydro-2H-benzo[1.4]oxazin-6-
yimethoxy]piperidin-3-ol

Analogously to method B, 0.0352 g of benzyl 3-hydroxy-4-(4-methoxyphenyl)-5-[4-(3-
methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-carboxylate is
used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 3-hydroxy-4-(4-methoxyphenyl)-5-[4~(3-methoxypropyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-carboxylate

Analogously to method J, 0.170 g of benzyl 4-(4-methoxyphenyl)-3-[4-(3-methoxypropyl)-3,4-

dihydro-2H-benzo[1,4]oxazin-6-yimethoxyl-5-triisopropylsilanyloxypiperidine-1-carboxylate is

reacted. The title compound is obtained as a whitish oil. Rf = 0.05 (1:1 EtOAc - heptane);

Rt=4.72.

b) Ben -3,4-dihydro-2H-benzo[1.4Joxazin
ylmethoxy]-5-triisopropylsilanyloxypiperidine-1-carboxylate

Analogously to method K, 0.200 g of benzyl 4-(4-methoxyphenyl)-3-[4-(3-methoxypropyl)-3-

ox0-3,4-dihydro-2H-benzo[1,4Joxazin-6-yimethoxy]-5-triisopropylsilanyloxypiperidine-1-

carboxylate is reacted at 60°C. The titie compound is obtained as a colouriess oil. Rf =0.50

(1:1 EtOAc -heptane); Rt = 5.10.

-6-

c) Benzyl 4-(4-methoxyphenyl)-3-[4-(3-methoxypropyl)-3-oxo-3.4-dihydro-2H-

benzo[1,4]oxazin-6-yimethoxy]-5-trisopropylsilanyloxypiperidine-1-carboxylate
Analogously to Example 1c, 0.375 g of benzyl 3-hydroxy-4-(4-methoxyphenyl)-5-
triisopropylsilanyloxypiperidine-1-carboxylate and 0.210 g of 6-chloromethyi-4-(3-
methoxypropyl)-4H-benzo[1,4]oxazin-3-one are reacted. The title compound is obtained as a
colourless oil. Rf = 0.46 (1:1 EtOAc - heptane); Rt = 7.02.

d) Ben -5-triisopropylsilanyloxypiperidine-1-carboxylate
A solution of 0.440 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-triisopropylsilanyloxy-
piperidine-1-carboxylate (Example 1e) in 6 ml of acetone is admixed with 0.088 ml of
dimethyl sulphate and 0.163 g of potassium carbonate. The suspension is stirred at 65°C for
18 hours. After cooling, the reaction mixture is filtered and concentrated by evaporation. The
residue is admixed with 30 ml of water and extracted with 100 ml of tert-butyl methyl ether.
The organic phase is washed with 30 ml of brine, dried over sodium sulphate and
concentrated by evaporation. The title compound is obtained as a colourless oil from the

residue by means of flash chromatography (SiO, F60). Rt = 6.47.

Example 4

6-[5-Methoxy-4-(4-methoxyphenyl)piperidin-3-yloxymethyl]-4-(3-methoxypropyl)-3.4-dihydro-
2H-benzo[1.4]loxazine

Analogously to method B, 0.0672 g of benzyl 3-methoxy-4-(4-methoxyphenyl)-5-[4-(3-
methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-carboxylate is
used to prepare the title compound.
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The starting material is prepared as follows:

a) Benzyl 3-methoxy-4-(4-methoxyphenyl)-5-[4-(3-methoxypropyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxylpiperidine-1-carboxylate

Analogously to method D, 0.0758 g of benzyl 3-hydroxy-4-(4-methoxyphenyl)-5-[4-(3-

methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-carboxylate

(Example 3a) was reacted. The title compound is obtained as a colourless oil. Rt = 5.29.

Example 5

6-(5-Methoxy-4-{4-[3-(2-methoxybenzyloxy)propoxy]phenyl}piperidin-3-yloxymethyl)-4~(3-
methoxypropyi)-3,4-dihydro-2H-benzo[1.4Joxazine

Analogously to method B, 0.145 g of benzyl 3-methoxy-4-{4-[3-(2-
methoxybenzyloxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]-
oxazin-6-ylmethoxy]piperidine-1-carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 3-methoxy-4-{4-[3-(2-methoxybenzyloxy)propoxylphenyl}-5-[4-(3-methoxypro 1)-
3.4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxylpiperidine-1-carboxylate
A solution of 0.276 g of benzyl 3-hydroxy-4-{4-[3-(2-methoxybenzyloxy)propoxy]phenyl}-5-[4-
(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperid ine-1-carboxylate
(Example 2a) and 0.070 ml of methyl iodide in 5.0 ml of N,N-dimethyiformamide is admixed
with stirring at -10°C with 0.019 g of sodium hydride dispersion (60%). The reaction mixture
is stirred at -10°C over 1 hour and at room temperature for 18 hours. The mixture is poured
onto 1M aqueous sodium hydrogencarbonate solution (50 ml) and extract with tert-butyl
methyl ether (2 x 50 ml). The organic phases are washed successively with water (1 x 50 mi)
and brine (1 % 60 ml), dried over sodium sulphate and concentrated by evaporation. The title
compound is obtained as a colourless oil from the residue by means of flash chromatography
(SiO, 60F). Rf = 0.37 (2:1 EtOAc — heptane); Rt = 5.92.

Example 6

4-{4-[3-(2-Chlorophenoxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]piperidin-3-ol

0.125 g of benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyi}-3-hydroxy-5-[4-(3-
methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]piperidine-1-carboxylate are
dissolved in 3.8 ml of dioxane. 3.8 ml each of methanol and 40% aqueous potassium
hydroxide solution are added and the reaction mixture is stirred in a sealed flask over 14
hours. The reaction mixture is subsequently cooled to room temperature, diluted with 30 mi
of water and extracted with ethyl acetate (3 x 60 ml). The combined organic phases are
washed with 50 ml of water, dried (sodium sulphate), filtered and concentrated by
evaporation. The title compound is obtained from the residue by means of flash
chromatography (SiO, 60F).

The starting materials are prepared as follows:

a) Benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyl}-3-hydroxy-5-[4-(3-methoxypropyl)-3.4-
- dihydro-2H-benzo[1,4Joxazin-6-yimethoxy]piperidine-1-carboxylate

Analogously to method J, 0.386 g of benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyl}-3-[4-

(8-methoxypropyl)-3,4-dihydro-2H-benzo[1 ,4]Joxazin-6-yimethoxyl-5-triisopropylsilanyloxy-

piperidine-1-carboxylate is reacted. The title compound is obtained as a yellowish oil.

Rf = 0.16 (1:1 EtOAc/heptane) ; Rt = 5.64.
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Benzyl 4-{4-[3-(2-chiorophenoxy)propoxylphenyl}-3-[4-(3-methoxypropyl)-3,4-dihydro-

2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopro iperidine-1-carboxylate
Analogously to method K, 0.525 g of benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyl}-3-[4-
(3-methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-
triisopropylsilanyloxypiperidine-1-carboxylate is reacted at 60°C. The title compound is
obtained as a orange oil. Rf =0.08 (1:3 EtOAc/heptane).

c) Benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyl}-3-[4-(3-methoxypropyl)-3-oxo-3,4-
dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxypiperidine-1-
carboxylate ‘

Analogously to Example 1c, 0.460 g of benzyl 4-{4-[3-(2-chlorophenoxy)propoxylphenyl}-3-

hydroxy-5-triisopropyisilanyloxypiperidine-1-carboxylate and 0.213 g of 6-chloromethyl-4-(3-

methoxypropyl)-4H-benzo[1,4]oxazin-3-one are reacted. The title compound is obtained as

an orange oil. Rf =0.10 (1:3 EtOAc-heptane); Rt = 7.68.

d) Benzyl 4-{4-[3-(2-chlorophenoxy)propoxy]phenyl}-3-hydroxy-5-triisopropylsilanyloxy-
piperidine-1-carboxylate

Analogously to method 1, 0.400 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-triisopropyl-

silanyloxypiperidine-1-carboxylate (Example 1e) and 0.241 g of 1-(3-bromopropoxy)-2-

chlorobenzene [50912-59-9] are reacted. The title compound is obtained as an orange oil.

Rf = 0.10 (1:3 EtOAc-heptane); Rt = 7.00.

Example 7

6-(4-{4-[1-(3-Fluorophenyl)pyrrolidin-3-yloxylphenyl}-5-methoxypiperidin-3-yloxymethyl-4~(3-
methoxypropyl)-3.4-dihydro-2H-benzo[1.4loxazine

Analogously to Example 5, benzyl 4-{4-[1-(3-fluorophenyl)pyrolidin-3-yloxy]phenyl}-3-
hydroxy-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1 ,Aloxazin-6-ylmethoxy]piperidine-1-
carboxylate is used to prepare the title compound.

Example 10

4-{4-[3-(2-Fluorobenzyloxy)propoxylphenyl}-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxylpiperidin-3-ol

Analogously to method B, 0.144 g of benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxy]phenyl}-3-
hydroxy-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-
carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxylphenyl}-3-hydroxy-5-[4-(3-methoxypropyl)-
3,4-dihydro-2H-benzo[1.4]oxazin-6-ylmethoxy]piperidine-1-carboxylate

Analogously to method J, 0.522 g of benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxylphenyi}-3-[4-

(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4Joxazin-6-ylmethoxyl]-5-triisopropylsilanyloxy-

piperidine-1-carboxylate is reacted. The title compound is obtained as a whitish oil. Rf = 0.15

(1:1 EtOAc-heptane); Rt = 5.51.

b) Benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxylphenyl}-3-[4-(3-methoxypropyl)-3.4-dihydro-
2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxypi

iperidine-1-carboxylate
Analogously to method K, 0.688 g of benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxy]phenyl}-3-[4-
(3-methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropyl-
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silanyloxypiperidine-1-carboxylate is reacted at 60°C. The title compound is obtained as a
colourless oil. Rf = 0.49 (1:1 EtOAc/heptane).

c) Benzyl 4-{4-[3-(2-fluorobenzylo: ropo henyl}-3-[4-(3-methoxypropyl)-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazin-6- i i iperidine-1-

carboxylate
Analogously to Example 1c, 0.548 g of benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxy]phenyl}-3-
hydroxy-5-triisopropyisilanyloxypiperidine-1-carboxylate and 0.236 g of 6-chloromethyl-4-(3-
methoxypropyl)-4H-benzo[1,4]oxazin-3-one are reacted. The title compound is obtained as a
yellowish oil. Rt = 7.57.

d) Benzyl 4-{4-[3-(2-fluorobenzyloxy)propoxy]phenyl}-3-hydroxy-5-triisopropyisilanyloxy-
piperidine-1-carboxylate

Analogously to method 1, 0.400 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-riisopropyl-

silanyloxypiperidine-1-carboxylate (Example 1e) and 0.298 g of 3-(2-fluorobenzyloxy)propyl

p-toluene-4-sulphonate. The title compound is obtained as a yellowish oil. Rf = 0.54 (1:1

EtOAc-heptane); Rt = 6.89.

e) 3-(2-Fluorobenzyloxy)propyl p-toluene-4-sulphonate
Analogously to method H, 5.94 g of 3-(2-fluorobenzyloxy)propan-1-ol are reacted. The title
compound is obtained as a white solid. Rf = 0.27 (1:4 EtOAc-heptane) ; Rt = 4.99.

f) 3-(2-Fluorabenzylo ropan-1-ol

A solution of 10 g 2-fluorobenzaldehyde, 7.21 g of propanediol and 0.20 g of pyridinium
p-tolunesulphonate in 120 ml of hexane is stirred at 90°C in a water separator for 17 hours
and then concentrated. The residue is dissolved in 90 ml of toluene and cooled at 0°C.

150 ml of diisobutylaluminium hydride (25% in toluene) are slowly added dropwise and the
reaction mixture is stirred at 0°C for 2 hours. A solution of 33 g of citric acid monohydrate in
120 ml of water is added dropwise, followed by 120 ml of 2N HCI. The mixture is stirred at
0°C for another 1 hour, poured onto 150 ml of water and extracted twice with toluene. The
combined organic phases are washed with 1M sodium hydrogencarbonate solution and
brine, dried over sodium sulphate, filtered and concentrated by evaporation. The title
compound is obtained as a colourless oil from the residue by means of flash chromatography
(SiO, F60). Rf = 0.39 (2:1 EtOAc-heptane); Rt = 3.22.

Example 11

benzo[1,4Joxazin-6-yimethoxy]piperidin-3-ol

Analogously to method B, 0.140 g of benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxy]phenyl}-3-
hydroxy-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-
carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 4-{4-[3-(2,5-diflucrophenoxy)propoxy]phenyi}-3-hydroxy-5-[4-(3-methoxypropyl)-
3,4-dihydro-2H-benzo[1.4]oxazin-6-ylmethoxy]piperidine-1-carboxylate

Analogously to method J, 0.421 g of benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxy]phenyl}-3-

[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-

piperidine-1-carboxylate is reacted. The title compound is obtained as a whitish oil. Rf =0.15

(1:1 EtOAc-heptane); Rt = 5.47. '
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b) Benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxylphenyl}-3-[4-(3-methoxypropyl}-3.4-dihydro-

2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxypiperidine-1-carboxylate
Analogously to method K, 0.620 g of benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxylphenyl}-3-
[4-(3-methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-ylmethoxyl]-5-triisopropyl-
silanyloxypiperidine-1-carboxylate is reacted at 60°C. The title compound is obtained as a
colourless oil. Rf = 0.47 (1:1 EtOAc-heptane).

c) Benzyl 4-{4-[3-(2 5-difluorophenoxy)propoxylphenyl}-3-[4-(3-methoxypropyl)-3-oxo-3.4-

dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxypiperidine-1-
carboxylate

Analogously to Example 1c, 0.453 g of benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxylphenyl}-

3-hydroxy-5-triisopropylsilanyloxypiperidine-1-carboxylate and 0.209 g of 6-chloromethyl-4-

(3-methoxypropyl)-4H-benzo[1,4Joxazin-3-one are reacted. The title compound is obtained

as a yellow oil. Rf = 0.47 (1:1 EtOAc-heptane). Rt = 7.26.

d) Benzyl 4-{4-[3-(2,5-difluorophenoxy)propoxylphenyl}-3-hydroxy-5-triisopropylsilanyl-
oxypiperidine-1-carboxylate

Analogously to method 1, 0.400 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-triisopropyl-

silanyloxypiperidine-1-carboxylate (Example 1e) and 0.236 g of 2-(3-bromopropoxy)-1,4-

difluorobenzene are reacted. The title compound is obtained as a colourless oil. Rf = 0.09

(1:3 EtOAc-heptane). Rt = 6.74.

e) 2-(3-Bromopropoxy)-1.4-difluorobenzene ,

The mixture of 9.78 g of 2,5-difluorophenol, 150.24 g of 1,3-dibromopropane and 15.585 g of
potassium carbonate in 160 ml of acetonitrile is stirred at reflux over 16 hours. The reaction
mixture is cooled, diluted with 400 ml of water and extracted twice with 400 ml of tert-butyl
methyl ether. The combined organic phases are washed with 400 ml of 1N NaOH and 300 ml
of brine, dried over sodium sulphate, filtered and concentrated by evaporation. The title
compound is obtained as a colourless oil from the residue by means of flash chromatography
(Si0, 60F). Rf = 0.66 (1:1 EtOAc-heptane); Rt =.4.89.

Example 13

4-{4-[2-(3-Fluorobenzyloxy)ethoxy]phenyl}-5-[4-(3-methoxypropyi)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxylpiperidin-3-ol

Analogously to method B, 0.200 g of benzyl 4-{4-[2~(3-fluorobenzyloxy)ethoxy]phenyl}-3-
hydroxy-5-[4-(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-
carboxylate is used to prepare the title compound.

The starting materials are prepared as follows:

a) Benzyl 4-{4-[2-(3-fluorobenzyloxy)ethoxy]phenyl}-3-hydroxy-5-[4-(3-methoxypropyl)-3.4-
dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]piperidine-1-carboxylate

Analogously to method J, 0.410 g of benzyl 4-{4-[2-(3-fluorobenzyloxy)ethoxy]phenyl}-3-[4-

(3-methoxypropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxyltriisopropylsilanyloxy-

piperidine-1-carboxylate is reacted. The title compound is obtained as a yellowish resin.

Rf = 0.13 (2:1 EtOAc — heptane); Rt = 5.31.

b) Benzyl 4-{4-[2-(3-flucrobenzyloxy)ethoxy]phenyi}-3-[4-(3-methoxypropyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxyltriisopropylsilanyloxypiperidine-1-carboxylate

Analogously to method K, 0.590 g of butyl 4-{4-[2-(3-flucrobenzyloxy)ethoxy]phenyl}-3-[4-(3-

methoxypropyl)-3-ox0-3,4-dihydro-2H-benzo[1,4Joxazin-6-yimethoxy]-5-triisopropyl-
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silanyloxypiperidine-1-carboxylate is reacted. The title compound is obtained as a yellowish
oil. Rf = 0.40 (1:1 EtOAc — heptane).

c) Benzyl 4-{4-[2-(3-fluorobenzyloxy)ethoxylphenyl}-3-[4-(3-metho 1)-3-0x0-3,4-
dihydro-2H-benzo[1.4]oxazin-6-yimethoxy]-5 -trusopropvlsﬂanvloxvplpendlne-1 -
carboxylate

Analogously to method D, 0.575 g of benzyl 4-{4-[2-(3-flucrobenzyloxy)ethoxy]phenyl}-3-

hydroxy-5-triisopropylsilanyloxypiperidine-1-carboxylate and 0.300 g 6-chloromethyl-4-(3-

methoxypropyl)-4H-benz[1,4Joxazin-3-one (Example 1k). The title compound is obtained as a

bright yellow oil. Rf = 0.29 (1:1 EtOAc — heptane);, Rt =7.18.

d) Benzyl 4-{4-[2-(3-fluorobenzyloxy)ethoxy]phenyl}-3-hydroxy-5-triisopropylsilanyloxy-
piperidine-1-carboxylate

Analogously to methad 1, 0.500 g of benzyl 3-hydroxy-4-(4-hydroxyphenyl)-5-triisopropyl-

silanyloxypiperidine-1-carboxylate (Example 1e) and 2.017 g of 2-(3-fluorobenzyloxy)ethyl

p-toluene-4-sulphonate are reacted. The title compound is obtained as a yellow oil. Rf = 0.43

(1:1 EtOAc — heptane); Rt =7.42.

e) 2-(3-Fluorobenzyloxy)ethyl p-toluene-4-sulphonate
Analogously to method J, 3.010 g of 2-(3-fluorobenzyloxy)ethanol are reacted. The title
compound is obtained as a yellowish oil. Rf = 0.32 (1:2 EtOAc — heptane); Rt = 4.82.

f) 2-(3-Fluorobenzyloxy)ethanol

A solution of 1.47 ml of ethylene glycol in 360 ml of toluene is admixed with 6.650 g of
dibutyltin oxide and the reaction solution is subsequently heated to reflux on a water
separator over 20 hours. The reaction solution is cooled gently and admixed with 3.380 g of
tetrabutylammonium bromide and 10.00 g of 3-fluorobenzyl bromide. 50 ml of toluene are
distilled off and the reaction mixture is subsequently heated at reflux over 2 hours. The
reaction mixture is concentrated by evaporation and the title compound is obtained as a
yellowish liquid from the residue by means of flash chromatography (SiO, 60F). Rf.= 0.23
(1:1 EtOAc - heptane); Rt = 3.04.

According to the process described in Example 13, the following compounds are prepared in
an analogous manner:

Examples
14

benzo[1,4]oxazin-6-yimethoxy]piperidin-3-ol
15 4-{4-[2-(2-Fluorobenzyloxy)ethoxylphenyl}-5-[4-(3-methoxypropyl)-3,4- dihvdro-2H-

benzo[1.4]oxazin-6-yimethoxylpiperidin-3-ol
24 4-{4-[3-(Adamantan-1-yloxy)-propoxy]-phenyl}-5-[4-(3-methoxy-propyl)-3 4-d1hvdro-
2H-benzo[1,4]loxazin-6-yimethoxyl-piperidin-3-ol

The starting materials are prepared as follows:

a) Toluene-4-sulphonic acid 3-(adamantan-1-yloxy)-propyl ester

The solution of 0.941 g of 3-(adamantan-1-yloxy)-propan-1-ol in 12 ml of dichloromethane is
admixed with 0.99 ml triethylamine, 0.061 g 4-dimethylaminopyridine, 1.07 g p-
toluenesulphonyl chloride and then stirred for 3 hours at room temperature. The reaction
mixture is subsequently poured onto 50 ml of water and extracted twice with 50 ml of
dichloromethane. The combined organic phases are washed with 50 ml of brine, dried over
sodium sulphate, filtered and concentrated by evaporation. The title compound is obtained as
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a colourless oil from the residue by means of flash chromatography (SiO; 60F). Rf = 0.33
(1:3 EtOAc-heptane); Rt = 5.91.

3-(Adamantan-1-yloxy)-propan-1-ol
The stirred solution of 1.25 g 1-allyloxy-adamantane in 85 ml of tetrahydrofuran is treated
with 1.62 ml borane-methylsulfide comlex at 0°C._The reaction solution is heated to reflux
over 1.5 hours, subsequently cooled to 5°C and admixed with 1.61 ml of 2M NaOH and
0.33 ml hydrogen peroxide (30%). The mixture is heated to reflux and stirred for an additional
- 1.5 hours, subsequently cooled to room temperature and admixed with 85 ml of 1M
potassium carbonate solution. The mixture is extracted with tert-butyl methyl ether
(2 x 80 mi) and the combined organic phases are washed with 40 ml of brine, dried over
sodium sulphate and concentrated by evaporation. The title compound is obtained as a
colourless oil from the residue by means of flash chromatography (SiO, 60F). Rf = 0.38 (1:1
EtOAc-heptane).

c) 1-Allyloxy adamantane

A mixture of 0.434 g sodium hydride and 75 ml of anhydrous tetrahydrofuran is admixed
with 1.0 g 1-adamantol and 0.936 mli allylbromide. The reaction mixture is heated to reflux
and stirred for additional 18 hours. The reaction mixture is cooled to room temperature,
poured onto 150 ml of water and exiracted with tert-butyl methyl ether (2 x 150 mi). The
combined organic phases are washed with 100 ml of brine, dried over sodium sulphate and
concentrated by evaporation The title compound is obtained as a yellow oil from the residue
by means of flash chromatography (SiO, 60F). Rf = 0.79 (1:2 EtOAc-heptane).

25

methyl-cyclohexyloxy)-propoxyl-phenyl}-piperidin-3-ol

Example 18

3,4, dihydro-2H-benzo]1,4]oxazine

Analogously to method B, 0.027 g of benzyl 3-(2-methoxyethoxy)-4-(4-methoxyphenyl)-5-[4-
(3-methoxypropyl)-3,4,dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]piperidine-1-carboxylate is
used to prepare the title compound.

The starting materials are prepared as follows:

Benzyl 3-(2-methoxyethoxy)-4-(4-methoxyphenyl)-5-[4-(3-methoxypropyl)-3.4,dihydro-

2H-benzo[1,4]oxazin-6-yimethoxylpiperidine-1-carboxylate )
A solution of 0.156 g of benzyl 3-hydroxy-4-(4-methoxyphenyl)-5-[4-(3-methoxypropyl)-
3,4, dihydro-2H-benzo[1,4]Joxazin-6-yimethoxy]piperidine-1-carboxylate (Example 3a) in 4 mi
of anhydrous tetrahydrofuran is admixed with 0.028 g of sodium hydride (60% dispersion in
paraffin). The reaction mixture is stirred at room temperature for 10 minutes and
subsequently heated to reflux. A solution of 0.083 g of 2-methoxyethyl p-toluenesulphonate
in 2 ml of tetrahydrofuran is added dropwise over 5 minutes and the reaction mixture is -
subsequently heated to reflux over 16 hours. The reaction mixture is cooled, admixed with
10 ml of water and extracted with tert-butyl methyl ether (2 x 20 ml). The combined organic
phases are washed with 20 ml of brine, dried over sadium sulphate and concentrated by
evaporation. The titte compound is obtained as a colourless oil from the residue by means of
flash chromatography (SiO, 60F). Rf = 0.30 (2:1 EtOAc — heptane); Rt = 5.21.
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Example 19

6-

dihydro-2H-benzo[1,4]oxazine
The title compound is prepared according to method C starting from 0.039 g of 3-(cyclohex-

2-enyloxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-
6-yimethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting material is lprepared as follows:

a) 3-(Cyclohex-2-enyloxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxy]-piperidine-1-carboxylic acid benzyl ester

According to method D, 0.105 g of 3-hydroxy-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-

3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-piperidine-1-carboxylic acid benzyl ester

(example 3a) are reacted with 0.065 g of 3-bromo cyclohexene. The title compound is

obtained as a colorless oil. Rf = 0.45 (EtOAc — heptane 2:1); Rt = 5.85.

Example 21

6-[5-Cyclopentyloxy-4-(4-methoxy-phenyl)-piperidin-3-yloxymethyl]-4-(3-methoxy-propyl)-3 4~
dihydro-2H-benzof1,4]oxazine

The title compound was prepared according to method C starting from 0.035 g of 3-
(cyclopent-2-enyloxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4Joxazin-6-ylmethoxyl-piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

a) 3-(Cyclopent-2-enyloxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1.4]oxazin-6-yimethoxy]-piperidine-1-carboxylic acid benzyl ester
A:solution 0of 0.105 g 3-hydroxy-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-
2H-benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester (example 3a)
and 0.061 g 2,2,2-trichloro-acetimidic acid cyclopent-2-enyl ester (CAS 748780-85-0) in 6 ml
of dichloromethane is cooled to -60°C under argon. Boron trifluoro ethyletherate (0.023 ml )
is added dropwise and the reaction mixture is stirred at -60°C to ~-40°C for 2 hours. The
reaction mixture is quenched with saturated aqueous sodium bicarbonate solution and is
extracted with dichloromethane (2x). The combined organics are washed with brine, dried
(sodium sulphate) and concentrated under reduced pressure. The residue is purified by
means of flash column chromatography (SiO2 60F) to provide the title compound as a
colorless oil. Rf = 0.50 (EtOAc — heptane 2:1); Rt = 5.69.

Example 22

2H-benzo[1,4]oxazin-6-yimethoxy]-piperidin-3-ol

The title compound is prepared according to method B starting from 0.08 g of 4-{4-[2-(2,5-
difluoro-phenoxy)-ethoxymethyl]-phenyl}-3-hydroxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]Joxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting materials are prepared as follows:

a) 4-{4-[2-(2,5-Difluoro-phenoxy)-ethoxymethyll-phenyl}-3-hydroxy-5-[4-(3-methoxy-propyl)-
3,4-dihydro-2H-benzo[1.4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester




WO 2006/005741 PCT/EP2005/053306

- 48 -

According to method J, 0.241 g 4-{4-[2-(2,5-difluoro-phenoxy)-ethoxymethyi]-phenyi}-3-[4-(3-
methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-
piperidine-1-carboxylic acid benzyl ester are reacted to afford the title compound as a
colorless oil. Rf = 0.38 (EtOAc — heptane 2:1). Rt = 5.26.

carboxylic acid benzyl ester

According to method D, 0.458 g 4-(4-chloromethyl-phenyl)-3-{4-(3-methoxy-propyl)-3,4-
dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic
acid benzyl ester are reacted with 0.159 g 2-(2,5-difluoro-phenoxy)-ethanol. The title
compound is obtained as a colorless oil. Rf = 0.45 (EtOAc — heptane 1:2).

¢) 4-(4-Chloromethyi-phenyl)-3-[4-(3-methoxy-propyl)-3.4-dihydro-2H-benzo[1,4]oxazin-6-
Imethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl ester
2.82 g of chlorenamine are added dropwise to a solution of 1 g 4-(4-hydroxymethyl-phenyl)-
3-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-
triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl ester in 20 mi of dry methylene
chloride cooled to 0°C. The reaction mixture is stirred for 5 minutes at 0°C and for 18 hours at
room temperature. It is then poured into 100 ml water and 100 mli tert-butylmethylether. The
mixture is vigorously stirred for 1 hour at room temperature. The organic phase is separated,
washed with 75 ml brine, dried over sodium sulphate and evaporated under reduced
pressure. The residue is purified by means of flash column chromatography (SiO2 60F) to
provide the title compound as a yellow oil. Rf = 0.40 (EtOAc — heptane 1:1.5).

d) 4-{4-Hydroxymethyl-phenyl)-3-[4-(3-methoxy-propyl)-3.4-dihydro-2H-benzo[1.4Joxazin-6-
ylmethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl ester

According to method C, 6.25 g 4-(4-methoxycarbonyl-phenyl)-3-[4-(3-methoxy-propyl)-3-oxo-

3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxy-piperidine-1-

carboxylic acid benzyl ester are reacted with 300 ml of BBN-H (4N in tetrahydrofuran) at

reflux for 48 hours and then with 5.04 ml ethanolamine. The title compound is obtained as

an orange oil. Rf = 0.16 (EtOAc — heptane 1:2).

e) 4-(4-Methoxycarbonyl-phenyl)-3-[4-(3-methoxy-propyl)-3-oxo-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yImethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid
benzyl ester

According to method D, 7.97 g 3-hydroxy-4-(4-methoxycarbonyl-phenyl)-5-

triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl ester are reacted with 4.486 g 6-

chloromethyl-4-(3-methoxy-propyl)-4H-benzo[1,4]oxazin-3-one. The title compound is

obtained as an orange oil. Rf = 0.25 (EtOAc — heptane 1:2); Rt = 6.81.

f) 3-Hydroxy-4-(4-methoxycarbonyl-phenyl)-5-triisopropylsilanyloxy-piperidine-1-carboxylic
acid benzyl ester
An autoclave under argon containing 80 mi N,N-dimethylformamide and 60 mi methanol is
loaded with 0.402 g 1,3-bis(diphenylphosphino)propane and 0.217 g palladium(li)acetate.
The mixture is stirred for 20 minutes at room temperature and then 11.95 g 3-hydroxy-4-(4-
triflucromethanesulphonyloxy-phenyl)-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid
benzyl ester and 5.469 g triethylamine are added. The mixture is stirred for 3 hours under an
atmosphere of 5 bars of carbon monoxide at 70°C and then cooled to room temperature. A
solution of 0.109 palladium(ll)acetate and 0.201 g 1,3-bis(diphenylphosphino)propane in 40
ml N,N-dimethylformamide and 30 ml methanol is added and the mixture is stirred for 3
hours under an atmosphere of 5 bars of carbon monoxide. The reaction mixture is cooled to
room temperature, concentrated under reduced pressure by distillation of methanol, poured
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into 200 ml water and extracted with 2x250 ml tert-butylmethylether. The combined organic
phases are washed with 50 ml brine, dried over sodium sulphate and evaporated. The
residue is purified by means of flash column chromatography (SiO2 60F) to provide the title
compound as a colorless oil. Rf = 0.31 (EtOAc — heptane 2:3). Rt = 6.36.

g) 3-Hydroxy-4-(4-trifluoromethanesulphonyloxy-phenyl)-5-triisopropylsilanyloxy-piperidine-
1-carboxylic acid benzyl ester
Triethylamine (3.05 mi) and 7.66 g N-phenyl-bis(trifluoromethanesulphonylimide) are added
to a solution of 10 g 3-hydroxy-4-(4-hydroxy-phenyl)-5-triisopropylsilanyloxy-piperidin-1-
carbonic acid benzyl ester (example 1e) in 80 ml of dry dichloromethane. The mixture is
stired at room temperature for 4 hours and evaporated under reduced pressure. The residue
is purified by means of flash column chromatography (SiO2 60F) to provide the title
compound as a yellow oil. Rf = 0.17 (EtOAc — heptane 1:3). Rt = 6.60.

2-(2,5-Difluoro-phenoxy)-ethanol
According to method J, 1.31 g [2-(2,5-difluoro-phenoxy)-ethoxy]-triisopropyl-silane are reacted
to afford the title compound as a yellowish oil. Rf = 0.23 (EtOAc — heptane 1:1); Rt = 3.18.

i) [2-(2,5-Difluoro-phenoxy)-ethoxy]-triisopropyl-silane

A mixture of 0.800 g 2,5-difluorophenol, 1.65 g potassium carbonate and 1.98 g 1-iodo-2-
(triisopropylsilyloxy)ethane (CAS 93550-77-7) in 10 ml acetone is stirred at 80°C for 30
hours. The mixture is poured into 75 mi saturated sodium hydrogencarbonate solution and
extracted with 2x75 ml tert-butylmethylether. The combined arganic phases are washed with
75 ml brine, dried over sodium sulphate and evaporated. The residue is purified by means of
flash column chromatography (SiO2 60F) to provide the title compound as a yellowish oil. Rf
= (.75 (EtOAc — heptane 1:10). Rt = 6.67.

According to the process described in Example 22, the following compounds are prepared in
an analogous manner:

Example

26 4-{4-[2(S)-(2,5-Difluoro-phenoxy)-propoxymethyl]-phenyl}-5-{4-(3-methoxy-
ropyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6- -piperidin-3-ol

A mixture of 0.069 g 4-{4-[2(S)-(2,5-difluoro-phenoxy)-propoxymethyi]-phenyl}-3-hydroxy-5-
[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic
acid benzyl ester, 40% aqueous potassium hydroxide solution (2 ml), methanol (2 ml) and
dioxane (3 ml) is heated to 100°C for 14 hours in a sealed tube. The reaction mixture is
cooled to room temperature, poured into saturated aqueous sodium bicarbonate solution (20
ml)and washed with tert-butylmethylether (2 x 50 ml). The combined organic phases are
washed with water (15 ml), brine (10 ml), dried over sodium sulfate and evaporated under
reduced pressure. The residue is purified by means of flash column chromatography (SiO-
60F) to provide the title compound.

The starting materials are prepared in the following way:

S)-2-(2,5-Difluoro-phenoxy)-propan-1-ol
According to method K, 1.33 g (S)-2-(2,5-difluoro-phenoxy)-propionic acid ethyl ester are
reacted at 60°C for 5 hours to afford the title compound as a colorless oil. Rf = 0.21 (EtOAc -
heptane 1:3); Rt = 3.51.
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b) (S)-2-(2,5-Difluoro-phenoxy)-propionic acid ethyi ester

According to method 1, 2.00 g ethyl L-(-)-methanesulphonyl lactate and 1.256 g 2,5-
difluorophenol are reacted at room temperature for 48 hours to afford the title compound as a
colorless oil. Rf = 0.39 (EtOAc — heptane 1:5); Rt = 4.53.

35 4-{4-[2-(2 5-Dichloro-phenoxy)-ethoxymethyl]-phenyl}-5-[4-(3-methoxy-propyl)-3.4-
dihvdro-2H-benzo[1,4]Joxazin-6-ylmethoxyl]-piperidin-3-ol

Example 27

4-{4-[2-(2-Chloro-benzyloxy)-ethoxyl-phenyl}-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxy]-piperidin-3ol

A mixture of 0.125 g 4-{4-[2-(2-chloro-benzyloxy)-ethoxylphenyl}-3-hydroxy-5-[4-(3-methoxy-
propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl
ester, 40% aqueous potassium hydroxide solution (8 ml) and methanol (8 ml) is heated to
105°C for 6 hours in a sealed tube. The reaction mixture is cooled to room temperature and
diluted with water (40 ml) and ethyl acetate (40 ml). The layers are separated and the
aqueous layer is extracted once with ethyl acetate. The combined organics are dried over
sodium sulphate and concentrated. The residue is purified by means of flash column
chromatography (SiO, 60F) to provide the title compound.

The starting materials are prepared analogous to example 1 starting from 2-(2-chloro-
benzyloxy)-ethanol (CAS 1199-30-0).

Example 28

Dimethyl-carbamic acid 4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-piperidin-3-yl ester

The title compound was prepared according to method C starting from 0.029 g of 3-
dimethylcarbamoyloxy-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

a) 3-Dimethylcarbamoyloxy-4-(4-methoxy-phenyl)-5-f4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1.4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester
Sodium hydride (0.007 g) is added to a solution of 0.105 g 3-hydroxy-4-(4-methoxy-phenyl)-
5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-
carboxylic acid benzyl ester (example 3a) in 2 ml of tetrahydrofuran. The mixture is stirred for
30 minutes at room temperature. N,N-Dimethylcarbamoyl chioride (0.029 ml) is added and
the mixture is heated to reflux for 2 hours. Additional sodium hydride (0.007 g) and N,N-
dimethylcarbamoyl chloride (0.010 ml) are added and the mixture heated to reflux for one
more hour. The reaction mixture is quenched with water and is extracted with tert-butyl
methyl ether (2x). The combined organics are washed with brine, dried (sodium sulphate)
and concentrated under reduced pressure. The residue is purified by means of flash column
chromatography (SiO. 60F) to provide the title compound as a colorless oil. Rf = 0.38 (EtOAc
— heptane 3:1); Rt = 5.26.

Example 29

4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3(R)-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3.4-dihydro-
2H-benzo[1,4]-oxazin-6-yimethoxy]-piperidin-3-ol
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The title compound was prepared according to method C starting from 0.022 g of 4-{4-[1-(3-
fluor-phenyl)-pyrrolidin-3-yloxyl-phenyl}-3(R)-hydroxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-
2H-benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

propyl)-3,4-dihydro-2H-benzo[1.4]-0xazin-6-ylmethoxy]-piperidine-1-carboxylic aC|d

benzyl ester
A solution of 0.025 ml diisopropylazodicarboxylate in 1 ml of tetrahydrofuran is added
dropwise to a solution of 0.045 g 4-{4-[1-(3-fluor-phenyl)-pyrrolidin-3-yloxy]-phenyl}-3-
hydroxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-
1-carboxylic acid benzyl ester (example 1a), 0.015 g benzoic acid and 0.032 g
triphenylphosphine in 1 ml of tetrahydrofuran The reaction solution is stirred for 3 hours at
room temperature and is then concentrated under reduced pressure. The residue is purified
through a short pad of SiO,. The crude material is then dissolved in 2.5 ml of
methanol/tetrahydrofuran 4:1. Potassium carbonate (0.034 g) is added to the solution and
the mixture is stirred for 16 hours at room temperature. The reaction mixture is quenched
with water and extracted with tert-butyl methyl ether (2x). The combined organics are
washed with brine, dried (sodium sulphate) and concentrated under reduced pressure. The
titte compound is obtained as a colorless glass and can be used without further purification.
Rf = 0.51 (EtOAc — heptane 2:1); Rt = 5.59.

Example 30

Acetic acid 4-{(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1.4]oxazin-
6-yimethoxy]-piperidin-3-yl ester

The title compound is prepared according to method C starting from 0.038 g of 3-acetoxy-4-
(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-
piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

-Acetoxy-4-

benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester
Acetic anhydride (0.018 ml) is added to a solution of 0.051 g 3-hydroxy-4-(4-methoxy-
phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxyl-piperidine-1-
carboxylic acid benzyl ester (example 3a), 0.002 g N,N-dimethylaminopyridine and 0.036 ml
triethylamine in 2 ml of dichloromethane The mixture is stirred for 24 hours at room
temperature. The reaction mixture is quenched with water and extracted with tert-butyl
methyl ether (2x). The combined organics are washed with brine, dried (sodium sulphate)
and concentrated under reduced pressure. The residue is purified by means of flash column
chromatography (SiO2 60F) to provide the title compound as a colorless oil. Rf = 0.22 (EtOAc
— heptane 1:1); Rt= 5.31.

Example 31

4-{4-[1-(3-Fluoro-phenyl)pyrrolidine-yloxyl-pheny{}-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxyl-piperidin-3(R)-ylamine

The title compound is prepared according to method C starting from 0.106 g of 3(R)-azido-4-
{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl} -5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.
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The starting materials are prepared as follows:

a) 3R
3.4-dihydro-2H-benzo[1,4
A mixture of 0.174 g 4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-3-
methanesulphonyloxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[ 1,4]-oxazin-6-
yimethoxy]-piperidine-1-carboxylic acid benzyl ester and 0.141 g sodium azide in 4 ml of
dimethylformamide is heated to 100°C for 24 hours. The reaction mixture is poured on water
and extracted with tert-butyl methyl ether (2x). The combined organics are washed with
brine, dried (sodium sulphate) and concentrated under reduced pressure. The residue is
purified by means of flash column chromatography (SiO2 60F) to provide the title compound
as a colorless wax. Rf = 0.39 (EtOAc — heptane 1:1); Rt = 5.98.

b) 4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3-yloxy}-phenyi}-3-methanesulphonyloxy-5-[4-(3-
1)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic
acid benzyl ester
Methanesulphonyl chioride (0.040 ml) is added to a solution of 0.261 g 4-{4-[1-(3-Fluor-
phenyl)-pyrrolidin-3-yloxy]-phenyl}-3-hydroxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester (example 1a), 0.090
ml triethylamine and 0.005 g N,N-dimethylaminopyridine in 1 ml of dichloromethane. The
reaction mixture is stirred for 1 hour at room temperature and is then poured on saturated
aqueous sodium bicarbonate solution and is extracted with tert-butyl methyl ether (2x). The
combined organics are washed with brine, dried (sodium sulphate) and concentrated under
reduced pressure. The title compound is obtained as beige foam and can be used for the
next step without purification. Rt = 5.76.

Example 32

2.2-Dimethyl-propionic acid 4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3.4-dihydro-2H-
« benzo[1,4]oxazin-6-ylmethoxy]-piperidin-3-yl ester

The title compound is prepared according to method C starting from 0.042 g of 3-(2,2-

dimethyl-propionyloxy)-4-(4-methoxy-phenyl)-5-4-(3-methoxy-propyl)-3,4-dihydro-2H-

benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

a) 3-(2,2-Dimethyl-propionyloxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3.4-
dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-piperidine-1-carboxylic acid benzyl ester
Pivaloyl chloride (0.020 ml) is added to a solution of 0.052 g 3-hydroxy-4-(4-methoxy-phenyl)-

* 5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-piperidine-1-carboxylic
acid benzyl ester (example 3a) and 0.003 g N,N-dimethylaminopyridine in 2 ml of pyridine. The
mixture is stirred for 4 hours at reflux and then quenched with saturated aqueous sodium
bicarbonate solution and is extracted with tert-butyl methyl ether (2x). The combined organics
are washed with brine, dried (sodium sulphate) and concentrated under reduced pressure.
The residue is purified by means of flash column chromatography (SiO; 60F) to provide the
tittle compound as a colorless oil. Rf = 0.31 (EtOAc — Heptan 1:1); Rt = 5.89.

According to the process described in Example 32, the following compound is prepared in an
analogous manner:

Example
33 Isobutyric acid 4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yimethoxy]-piperidin-3-yl ester
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Example 34

benzo[1,4]oxazin-6-ylmethoxy]-piperidin-3-ol

The title compound is prepared according to example 26 starting from 0.160 g of 4-{4-[3-(2,5-
difluoro-phenyl)-propoxymethyl}-phenyl}-3-hydroxy-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting materials are prepared analogous to example 22 starting from 3-(2,5-difluoro-
phenyl)-propan-1-ol.

The starting material is prepared as follows:

3-(2,5-Difluoro-phenyl)-propan-1-ol
According to method K, 2.10 g 3-(2,5-difluorophenyl)propionic acid (CAS: 130408-15-0) are
reacted to afford the title compound as a colorless oil. Rf = 0.21 (EtOAc — heptane 1:3); Rt =
3.54.

Example 36

6-[4-(4-Methoxy-phenyl)-5-phenoxy-piperidin-3-xloxymethyil-4-(3-methoxy-propyl)-3,4-
dihydro-2H-benzo[1,4]oxazine

The title compound is prepared according to method C starting from 0.023 g of 3-(4-chloro-
phenoxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-
ylmethoxy]-piperidine-1-carboxylic acid benzyl ester.

The starting material is prepared as follows:

¢a) 3-(4-Chloro-phenoxy)-4-(4-methoxy-phenyl)-5-[4-(3-methoxy-propyi)-3.4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxyl-piperidine-1-carboxylic acid benzyl ester

Sodium hydride (0.012 g) is added to a cooled (0°C) solution of 0.050 g 3-hydroxy-4-(4-
methoxy-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-
piperidine-1-carboxylic acid benzyl ester (example 3a) in 2 ml of N,N-dimethylformamide.
The mixture is stirred for 15 minutes at 0°C and 1-chloro-4-fluorobenzene (0.013 ml) is
added. The mixture is heated to 70°C for 2 h. The reaction is quenched with saturated
aqueous sodium bicarbonate solution and is extracted with tert-butyl methyl ether (2x). The
combined organics are washed with brine, dried (sodium sulphate) and concentrated under
reduced pressure. The residue is dissolved in ethyl acetate (10 ml). Saturated aqueous
sodium carbonate solution(10 ml) is added and the mixture cooled to 0°C. Benzyl
chloroformate (0.015 ml) is added and the reaction mixture is then stirred vigorously for 30
minutes. The layers are separated and the aqueous layer is extracted with ethyl acetate (1x).
The combined organics are washed with brine, dried over sodium sulphate and
concentrated. The residue is purified by means of flash column chromatography (SiO» 60F)
to provide the title compound as a colorless wax. Rf = 0.12 (EtOAc — heptane 1:2); Rt = 5.94.

Example 37

4-{4-[1-(3-Fluoro-phenyl)pyrrolidine-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-piperidin-3(S)-ylamine

The title compound is prepared analogous to example 31 starting from 4-{4-[1-(3-fluor-
phenyl)-pyrrolidin-3-yloxyl-phenyl}-3(R)-hydroxy-5-[4-(3-methoxy-propyi)-3,4-dihydro-2H-
benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid benzyl ester (example 29a).
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Example 38

{4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-piperidin-3-yl methyl-amine

The title compound is prepared according to method C starting from 0.046 g of 3-
(benzyloxycarbonyl-methyl-amino)-4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl} -5-[4-
(3-methoxy-propyl)-3,4-dihydro-2H-benzof1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic
acid benzyl ester.

The starting materials are prepared as follows:

-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-

carboxylic acid benzyl ester
Sodium hydride (0.011 g) is added to a cooled (0°C) solution of 0.087 g 3-
benzyloxycarbonylamino-4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl} -5-[4-(3-
methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-piperidine-1-carboxylic acid
benzyl ester in 2 ml of N,N-dimethylformamide. The mixture is stirred for 15 minutes at 0°C
and then methyl iodide (0.023 ml) is added. The mixture is stirred at room temperature for 16
hours. The reaction is quenched with saturated aqueous sodium bicarbonate solution and is
extracted with tert-butyl methyl ether (2x). The combined organics are washed with brine,
dried (sodium sulphate) and concentrated under reduced pressure. The residue is purified by
means of flash column chromatography (SiO» 60F) to provide the title compound as a
colorless wax. Rf = 0.15 (EtOAc — heptane 1:1); Rt = 6.09.

b) 3-Benzyloxycarbonylamino-4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl} -5-[4~(3-
i -piperidine-1-carboxylic

acid benzyl ester
Saturated aqueous sodium carbonate solution (3 ml) is added to a solution of 0.090 g 4-{4-
[1-(3-fluoro-phenyl)pyrralidin-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4Joxazin-6-ylmethoxy]-piperidin-3(S)-ylamine (example 37) in ethyl acetate (3 ml)
and the mixture cooled to 0°C. Benzyl chloroformate (0.056 ml) is added and the reaction
mixture is then stirred vigorously for 30 min. The layers are separated and the aqueous layer
is extracted with ethyl acetate (1x). The combined organics are washed with brine, dried over
sodium sulphate and concentrated. The residue is purified by means of flash column
chromatography (SiO, 60F) to provide the title compound as a colorless wax. Rf = 0.23
(EtOAc — heptane 1:1); Rt = 5.88.

Example 39

(2-{4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3 4-dihydro-
2H-benzo[1,4]oxazin-6-yimethoxy]-piperidin-3-yloxy}-ethyl}-methyl-amine

A suspension of 0.500 g N-{2-[4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4~(3-
methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]-oxazin-6-ylmethoxy]-1-(toluene-4-sulfonyi)-
piperidin-3yloxyl-ethyl}-4,N-dimethyl-benzenesulfonamide and 0.341 g sodium
dihydrogenphosphate monohydrate in 14 ml of methanol/tetrahydrofuran 6:1 is treated
portion wise with 3.200 g of Na/Hg over a period of 2 hours. After the last portion is added
the reaction mixture is stirred for 16 hours at room temperature. The mixture is filtered over
Hyflo and the filtrate is concentrated under reduced pressure. The residue is taken up ina
2:1 mixture of dichloromethane/saturated aqueous sodium bicarbonate solution. The layers
are separated and the organic layer is washed with water, dried over sodium sulphate and
evaporated. The residue is purified by means of flash column chromatography (SiO 60F).
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The starting material are prepared as follows:

a) N-{2-[4-{4-[1~(3-Fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3 4-
dihydro-2H-benzo[1,4]-oxazin-6-yimethoxy]-1-(toluene-4-sulfonyl)-piperidin-3yloxy]-
ethyl}-4 ,N-dimethyl-benzenesulfonamide

Sodium hydride (0.306 g) is added to a solution of 1.430 g 4-{4-[1-(3-fluoro-phenyl)-

pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-

ylmethoxy]-1-(toluene-4-sulfonyl)-piperidin-3-ol in 10 ml of dry tetrahydrofuran. The mixture is
warmed to 50°C and a solution of 4.770 g toluene-4-sulfonic acid 2-[methyl-(toluene-4-
sulfonyl)-amino]-ethyl ester (CAS 3559-06-6) in 10 mi of tetrahydrofuran is added. The
reaction solution is stirred at 50°C for 20 hours. The solution is cooled to room temperature,
diluted with tert-butyl methyl ether and washed with saturated aqueous sodium bicarbonate
solution and brine, dried (sodium sulphate) and concentrated under reduced pressure. The
residue is purified by means of flash column chromatography (SiO2 60F) to provide the title

compound as a colorless foam. Rf = 0.47 (EtOAc — Heptan 2:1); Rt = 5.95.

b) 4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-
i -1-(toluene-4-sulfonyl)-piperidin-3-ol
Saturated aqueous sodium carbonate solution (25 ml) is added to a solution of 1.280 g 4-{4-
[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]-oxazin-6-ylmethoxy}-piperidin-3-ol_(example 1) in ethyl acetate (25 ml) and the
mixture cooled to 0°C. 4-Toluenesulfonyl chloride (0.460 g) is added and the reaction mixture
is then stirred vigorously for 1 hour. The layers are separated and the aqueous layer is
extracted with ethyl acetate (1x). The combined organics are washed with brine, dried over
sodium sulphate and concentrated. The residue is purified by means of flash column
chromatography (SiO, 60F) to provide the title compound as a colorless foam. Rf = 0.16
(EtOAc — heptane 1:1); Rt = 5.40.

Example 40

4-(4-1sobutyl-phenyl)-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1.4]oxazin-6-ylmethoxy]-
piperidin-3-ol

To a stirred solution of 102.5 mg 3-hydroxy-4-{4-[1-(2-methoxy-acetoxy)-2-methyl-propyl]-
phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4Joxazin-6-ylmethoxy]-piperidine-1-
carboxylic acid benzyl ester (diastereoisomeric mixture) in 4 ml ethanol are added 10yl
ethanolamine and Pd/C (10%, Engelhard). The mixture is hydrogenated for 14 hours at 0°C.
Then the reaction mixture is filtered through a pad of celite and evaporated under reduced
pressure. The residue is purified by means of flash column chromatography (SiO, 60F)to |
provide the title compound as a colorless oil. Rf = 0.22 (dichloromethane-methanol-ammonia
200:20:1); Rt = 4.28.

The starting materials are prepared as follows:

propyl)-3,4-dihydro-2H-benzo[1.4]oxazin-6-ylmethoxy]-piperidine-1-carboxylic acud

benzyl ester {diastereoisomeric mixture)
To a stirred solution of 182.3 mg 4-{4-[1-(2-methoxy-acetoxy)-2-methyl-propyl]-phenyl}-3-{4-(3-
methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-
piperidine-1-carboxylic acid benzyl ester (diastereoisomeric mixture) in 1.5 ml tetrahydrofuran
is added 0.58 ml tetrabutylammoniumfluoride (1M in tetrahydrofuran). The reaction mixture is
stirred for 2 hours at room temperature. The reaction mixture is quenched with water and
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extracted with ethyl acetate (2x). The combined organics were washed with brine, dried
(sodium sulphate) and concentrated under reduced pressure. The residue is purified by means
of flash column chromatography (SiO. 60F) to provide the title compound as a white foam.

Rf = 0.18 (EtOAc — heptane 2:1); Rt = 5.11.

d|hvdro-2H benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxy-piperidine-1-

carboxylic acid benzyl ester (diastereoisomeric mixture)
To a stirred solution of 194 mg 4-{4-(1-Hydroxy-2-methyl-propyl)-phenyl]-3-[{4-(3-methoxy-
propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-yimethoxy]-5-triisopropylsilanyloxy-piperidine-1-
carboxylic acid benzyl ester (diasterecisomeric mixture) in 3.5 ml toluene are added at 0°C
53 pl pyridine, 3.1 mg 4-dimethylaminopyridine and 56 ul methoxyacetyl chloride. The
solution is allowed to warm to room temperature and is stirred for 2h. The reaction mixture is
quenched with water and extracted with ethyl acetate (2x). The combined organics are
washed with brine, dried (sodium sulphate) and concentrated under reduced pressure. The
residue is purified by means of flash column chromatography (SiO 60F) to provide the title
compound as a light yellow oil. Rf = 0.26 (EtOAc — heptane 2:3).

-3,4-dihydro-2H-

benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid

benzyl ester (diasterecisomeric mixture)
To a stirred solution of 320 mg 4-(4-Formyl-phenyl)-3-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-ylmethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl
ester in 5 ml tetrahydrofuran are added at 0°C 0.49 ml isopropylmagnesium bromide (1M in
tetrahydrofuran). After stirring for 1 hour, the reaction mixture is allowed to warm to room
temperature. The reaction mixture is quenched with 1M HCI and extracted with ethyl acetate
(2x). The combined organics are washed with brine, dried (sodium sulphate) and
concentrated under reduced pressure. The residue is purified by means of flash column
chromatography (SiO. 60F) to provide the title compound as a yellow oil. Rf = 0.27 (EtOAc —
heptane 1:2).

d) 4-(4-Formyl-phenyl)-3-[4-(3-methoxy-propyl)-3.4-dihydro-2H-benzo[1.4Joxazin-6-
Imethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl ester
To a stirred solution of 230 mg o-iodoxy benzoic acid (IBX) in 3 mi dimethylsulfoxide is added
a salution of 500 mg 4-(4-hydroxymethyl-phenyl)-3-[4-(3-methoxy-propyl)-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yImethoxy]-5-triisopropylsilanyloxy-piperidine-1-carboxylic acid benzyl
ester (example 22) in 3 ml dmethylsulfoxnde at room temperature. The reaction mixture is
stirred for 30 minutes and then 0.5N NaOH is added. The resulting mixture is extracted with
with tert-butyl methyl ether (2x) and the combined organics are washed with brine, dried
(sodium sulphate) and concentrated under reduced pressure. The residue is purified by
means of flash column chromatography (SiO- 60F) to provide the title compound as a yellow
oil. Rf = 0.54 (EtOAc — heptane 1:1); Rt = 6.09.

Example 41

6-{4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[2-(1H-tetrazol-5-yl)-ethoxy]-
iperidin-3-yloxymethyl -propyl)-3.4-dihydro-2H-benzo[1.4]oxazine

The title compound is prepared according to example 39 starting from 0.600 g 6-[4-{4-[1-(3-

fluoro-phenyl)-pyrrolidin-3-yloxyl-phenyi}-5-[2-(1H-tetrazol-5-yl)-ethoxy]-1-(toluene-4-

sulfonyl)-piperidin-3-yloxymethyl]-4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[ 1 ,4]oxazine.

The starting materials are prepared as follows:
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a) 6-[4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[2-(1H-tetrazol-5-yl)-ethoxy]-1-
(toluene-4-sulfonyl)-piperidin-3-yloxymethyl]-4-(3-methoxy-propyl)-3.4-dihydro-2H-
benzo[1,4]oxazine

Dibutyitin oxide (0.0686 g) is added to a solution of 1.20 g 3-[4-{4-[1-(3-Fluoro-phenyl)-

pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-dihydro-2H-benzo[1,4]oxazin-6-

ylmethoxy]-1-(toluene-4-sulfonyl)-piperidin-3-yloxy]-propionitrile and 2.36 g frimethylsilylazide
in 15 ml dry toluene. The mixture is stirred at 100°C for 19 hours and then cooled to room
temperature, diluted with 100 ml ethyl acetate and washed with 30 ml 1N HCI. The aqueous
phase is extracted with 100 ml ethyl acetate (2x). The combined organic phases are washed
with 50 ml water and 50 ml brine, dried over sodium sulphate and evaporated under reduced
pressure. The residue is purified by means of flash column chromatography (SiO, 60F) to

provide the title compound as a colorless oil. Rf = 0.10 (EtOAc); Rt = 5.19.

b) 3-[4-{4-[1-(3-Fluoro-phenyl)-pyrrolidin-3-yloxy}-phenyl}-5-[4-(3-methoxy-propyl)-3,4-
dihydro-2H-benzo[1,4]oxazin-6-

propionitrile
0.378 g 2,3,4,6,7,8,9,10-Octahydro-pyrimido[1,2-aJazepine (DBU) is added to a solution of
1.85 g 4-{4-[1-(3-fluoro-phenyl)-pyrrolidin-3-yloxy]-phenyl}-5-[4-(3-methoxy-propyl)-3,4-
dihydro-2H-benzo[1,4]oxazin-6-ylmethoxy]-1-(toluene-4-sulfonyl)-piperidin-3-ol (example
39b) and 0.658 g acrylonitrile in 12 mi dry acetonitrile in a sealed tube protected from light.
The mixture is stirred for 48 hours at 50°C and then cooled to room temperature. 0.658 g
acrylonitrile and 0.378 g DBU are added and the reaction mixture is stirred for 24 hours at
50°C. This process is repeated once, then the mixture is evaporated under reduced
pressure. The residue is purified by means of flash column chromatography (SiO, 60F) to
provide the title compound as a colorless oil. Rf = 0.33 (EtOAc — heptane 1:1); Rt = 5.74.
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Claims:

1. Compound of the general formula

ZI

X/[Zln-R1
R’ W], -R?
)

in which

(MR’

(B)R'
©)R
(D) R’

is aryl when R? is tetrazolyl or imidazolyl which may be substituted by 1-3 halogen,
hydroxyl, cyano, trifluoromethyl, C4_¢alkyl, halo-Cysalkyl, hydroxy-Ci.ealkyl, C.salkoxy-
C..salkyl, cyano-Cy.salkyl, carboxy-Cisalkyl, Ci.salkanoyloxy-C_salkyl,
C.galkoxycarbonyloxy-Cq.galkyl, Ci¢alkoxycarbonyl or Cy.calkoxy groups, or a
C1.salkylenedioxy group, and/or by an L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical; or

is aryl when X is ~O-CH-R"-CO-NR®-; or

is aryl when Z is —alk-NR®- where alk denotes C1.¢alkylene, and n is 1; or

is phenyl which is substituted by 1-4 acetamidinyl-C1.s-alkoxy, acetamidinyl-C,.alkyl,
acyl-C.salkoxy-Cs.¢alkyl, (N-acyl)-Cy.¢alkaxy-Cr.ealkylamino, Cyealkoxy, Ci.salkoxy-Cs.
galkoxy, Cy¢alkoxy-Cy.salkoxy-Cy.salkyl, Cisalkoxy-Ci.alkyl, (N-Cysalkoxy)-Cy. - -
ealkylaminocarbonyl-C,.salkoxy, (N-Cs.salkoxy)-Cs.galkylaminocarbonyl-Cy.galkyl, C1-
galkoxy-Cy.¢alkylcarbamoyl, Cigalkoxy-C.¢alkylcarbonyl, C;.salkoxy-C.
galkylcarbonylamino, 1-Cy.salkoxy-Ci.salkylimidazol-2-yl, 2-C1_salkoxy-C.calkyl-4-
oxoimidazol-1-yl, 1-C4.salkoxy-C,.¢alkyltetrazol-5-yl, 5-C1_salkoxy-C.¢alkyltetrazol-1-yl,
6-alkoxyaminocarbonyl-C4.salkoxy, Ci.salkoxyaminocarbonyl-C4¢alkyl,
Cmalkoxycarboriyl, C;.salkoxycarbonyl-C,_galkoxy, Ci.salkoxycarbonyl-Cs.salkyl,
C1.6alkoxycarbonylamino-c1-6alkoxy, C,.salkoxycarbonylamino-C,_galkyl, C1.salkyl,
(N-C4.salkyl)-C1.salkoxy-Cs.calkylcarbamoyl, (N-C1.salkyl)-C1_salkoxy-
C1.salkylcarbonylamino, (N-C.salkyl)-Cs.galkoxycarbonylamino, (N-C.calkyl)-
Co.salkylcarbonylamino-C.galkoxy, (N-C+.galkyl)-Co.salkylcarbonylamino-C.¢alkyl,
(N-C_salkyl)-C,.¢alkylsulphonylamino-C,.salkoxy, (N-C1.¢alkyl)-C1.salkylsulphonyl-
amino-Cy.galkyl, Ci.salkylamidinyl, Cy¢alkylaminocarbonyl-Cs.salkoxy, di-
C1.salkylaminocarbonyl-Cs.galkoxy, Cs.salkylaminocarbonyl-C.salkoxy-C.salkyl,
Ci.ealkylaminocarbonyl-C+.galkyl, Cs.salkylaminocarbonylamino-Cqsalkoxy,
C.salkylaminocarbonylamino-C,salkyl, di-Cs.salkylaminocarbonyl-C.calkyl,
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Ci¢-alkylamino-C,.g-alkoxy, di-Cs.g-alkylamino-C,.g-alkoxy, Cs.g-alkylamino-C.g-alkyl,
di-C4¢-alkylamino-C.¢-alkyl, Ci.s-alkylcarbamoyl, di-C.¢-alkylcarbamoyl,
Co-s-alkylcarbonyl, Cys-alkylcarbonylamino-C4.g-alkoxy, Cgs-alkylcarbonylamino,
Cos-alkylcarbonylamino-C4.s-alkyl, Css-alkylcarbonyloxy-C,.s-alkoxy, Cs.s-alkyl-
carbonyloxy-C..g-alkyl, Ci.¢-alkylsulphonyl, C,¢-alkylsulphonyl-C_¢-alkoxy,
C¢-alkylsulphonyl-C¢-alkyl, Css-alkylsulphonylamino-C,.¢-alkoxy, Ci¢-
alkylsulphonylamino-Cy.s-alkyl, carbamoyl, carbamoyl-C¢-alkoxy, carbamoyl-C.¢-
alkyl, carboxy-C..¢-alkoxy, carboxy-C..g-alkoxy-Ci.g-alkyl, carboxy-C.¢-alkyl, cyano,
cyano-C,_g-alkoxy, cyanc-C.g-alkyl, Cz¢-cycloalkylcarbonylamino-C.g-alkoxy, Cs¢~
cycloalkylcarbonylamino-C.g-alkyl, cyclopropyl-C..g-alkyl, O,N-
dimethylhydroxylamino-C+.g-alkyl, halo-C,.s-alkoxy, halo-C4¢-alkyl, halogen, hydroxy-
Ci.s-alkoxy-C.g-alkoxy, hydroxy-C+.¢-alkoxy-C.¢-alkyl, hydroxy-Ci.s-alkyl, (N-hydroxy)-
C,.¢-alkylaminocarbonyl-C,_¢-alkoxy, (N-hydroxy)-C:.¢-alkylaminocarbonyl-C,.¢-alkyl,
(N-hydroxy)aminocarbonyl-C,.¢-alkoxy, (N-hydroxy)aminocarbonyl-C,.¢-alkyl, 2-
oxooxazolidinyl-C_s-alkoxy, 2-oxooxazolidinyl-C4_s-alkyl, O-methyloximyl-C,¢-alkyl or
trifluoromethyl; or

is aryl which is substituted by 3-acetamidomethylpyrrolidinyl, 3-C1.¢-alkoxy-C1.¢-
alkylpyrrolidinyl, 3,4-dihydroxypyrrolidinyl, 2,6-dimethylmorpholinyl,
3,5-dimethylmorpholinyl, dioxanyl, dioxolanyl, 4,4-dioxothiomorpholinyl, dithianyl,
dithiolanyl, 2-hydroxymethylpyrrolidinyl, 4-hydroxypiperidinyl, q-hydroxypyrrolidinyl,
imidazalylalkoxy, imidazolylalkyl, 2-methylimidazolylalkoxy, Z-Gnmethylimidazolylalkyl,
3-methyl[1,2,4]oxadiazol-5-ylalkoxy, 5-methyl[1,2,4]oxadiazol-3-ylalkoxy, 3-methyl-
[1,2,4]oxadiazol-5-ylalkyl, 5-methyl[1,2,4]oxadiazol-3-ylalkyl, 4-methylpiperazinyl,
5-methyltetrazol-1-ylalkoxy, 5-methyltetrazol-1-ylalkyl, morpholinyl, [1,2,4]oxadiazol-5-
ylalkoxy, [1,2,4]oxadiazol-5-ylalkyl, oxazol-4-ylalkoxy, oxazol-4-ylalkyl, 2-oxo-
[1,3]Joxazinyl, 2-oxooxazolidinyl, 2-oxoimidazolidinyl, 2-oxopyrrolidinyl,
4-oxopiperidinyl, 2-oxo-pyrrolidinylalkoxy, 2-oxopyrrolidinylalkyl, 2-oxotetrahydro-
pyrimidinyl 4-oxothiomorpholinyl, piperazinyl, piperidinyl, pyrrolidinyl, pyrrolyl, [1,2,4]-
triazol-1-ylalkoxy, [1,2,4]triazol-4-ylalkoxy, [1,2,4]triazol-1-ylalkyl, [1,2,4]triazol-4-
ylalkyl, tetrazol-1-ylalkoxy, tetrazol-2-ylalkoxy, tetrazol-5-ylalkoxy, tetrazol-1-ylalkyl,
tetrazol-2-ylalkyl, tetrazol-5-ylalkyl, thiazol-4-ylalkoxy, thiazo-4-ylalkyl, thiomorpholinyl;
or

(F) R' is heterocyclyl, optionally substituted, in particular as specified under (D) or (E), in

particular benzo[1,3]dioxoyl, benzofuranyl, benzoxazolyl, dihydrobenzofuranyl, 3,4-
dihydro-2H-benzo[1,4]oxazinyl, dihydro-3H-benzo[1,4]oxazinyl, dihydro-2H-
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benzo[1,4]thiazinyl, 2,3-dihydroindolyl, dihydro-1H-pyrido{2,3-b][1.4]oxazinyl, 1,1-
dioxodihydro-2H-benzo[1,4]thiazinyl, indazolyl, indolyl, [1,5]naphthyridyl, oxazolyl, 2-
oxoazepanyl, 3-oxo-4H-benzo[1,4]oxazinyl, 2-oxobenzoxazolyl, 3-oxo-4H-
benzo[1,4]thiazinyl, 2-oxodihydrobenzo[e][1,4]diazepinyl, 2-
oxodihydrobenzo[d][1,3]oxazinyl, 2-oxodihydro-1H-quinazolinyl, 4- .
oxodihydroimidazolyl, 2-oxo-1,3-dihydroindolyl, 1-oxo-3H-isobenzofuranyl, 2-
oxopiperidinyl 2-oxo-1H-pyrido[2,3-b][1,4]oxazinyl, 1-oxopyridyl, 2-
oxotetrahydrobenzole][1,4]diazepinyl, 4-oxo-3H-thieno[2,3-d]pyrimidinyl, 5-oxo-4H-
[1,2.4]triazinyl, phthalazinyl, pyrazolyl, 1H-pymrolizinyl, 1H-pyrrolo[2,3-b]pyridyl,
pyrrolyl, tetrahydroquinoxalinyl, tetrahydropyranyl, triazinyl, imidazo[1,5-a]pyridinyl,
tetrahydro-imidazo[1,5-a]pyridinyl or 1,1,3-trioxodihydro-2H-1A°-benzo[1,4]thiazinyl;

R? is phenyl, naphthyl, acenaphthyl, cyclohexyl, pyridyl, pyrimidinyl, pyrazinyl, oxopyridinyl,
diazinyl, triazolyl, thienyl, oxazolyl, oxadiazolyl, thiazolyl, pyrrolyl, furyl, tetrazolyl oder
imidazolyl, which radicals may be substituted by 1-3 halogen, hydroxyl, cyano,
trifluoromethyl, C1s-alkyl, halo-C,.¢-alkyl, hydroxy-C-alkyl, Cs.s-alkoxy-C,.¢-alkyl, cyano-C.¢-
alkyl, carboxy-Ci.¢-alkyl, Cis-alkanoyloxy-C.¢-alkyl, C,.¢-alkoxycarbonyloxy-C.¢-alkyl,
C1.¢-alkoxycarbonyl, or Cs¢-alkoxy groups, or a C,s-alkylenedioxy group, and/or by an
L1-T1-L.2-T2-L3-T3-L4-T4-L5-U radical;

L1, L2, L3, L4 and L5 are each independently a bond, Cis-alkylene, C,g-alkenylene or
C..g-alkynylene, or are absent;

T1, T2, T3 and T4 are each independently
(a) a bond, or are absent, or are one of the groups
(b) —CH(OH)-

(c) —CH(OR®)-

(d) -CH(NR®°R®)-

(e) —CO-

(H—-CR'R®-

(g) —O- or -NR®-

(h) ~S(O)o-

(1) -SO,NR"-

(i) —NR°SO,-

(k) —CONR®-

() -NR®CO-

{m) -O-CO-
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(n) —-CO-O-

(o) —O-CO-O-

(p) —O-CO-NR®-

(@) -N(R°)-CO-N(R)-

(r) -N(R®)-CO-O-

(s) pyrrolidinylene, piperidinylene or piperazinylene

() -C(R")(R™)-,

where the bonds starting from (b)-(t) lead to a saturated or aromatic carbon atom of the
adjacent group if the bond starts from a heteroatom, and where not more than two groups
(b)-(f), three groups (g)-(h) and one group (i)-(t) is/are present;

R® is hydrogen, hydroxyl, Cy¢-alkoxy or C,c-alkenyloxy;

R* is Cy¢-alkoxy, C1.¢-alkoxy-Cs s-alkoxy, optionally N-mono- or N,N-di-C,-Cg-alkylated
amino, optionally N-mono- or N,N-di-C,-Cs-alkylated amino-C,.¢-alkoxy, optionally N-C,.¢-
alkylated Cq.g-alkoxycarbonylamino-C,.¢-alkoxy, optionally N-C¢-alkylated C1.¢-
alkylcarbonylamino-C,.¢-alkoxy, optionally N-C_¢-alkylated Cs.s-cycloalkyl-
C,.¢-alkylcarbonylamino-C1.¢-alkoxy, Cs¢-alkylcarbonyl-C4.¢-alkoxy, Cys-alkylcarbonyloxy,
aryl-C1.¢-alkoxy, aryloxy, optionally N-mono- or N,N-di-C,-Cs-alkylated carbamoyl-C.¢-alkoxy,
optionally N-mono- or N,N-di-C3.s-cycloalkyl-Cs-Ce-alkylated carbamoyl-C,.¢-alkoxy, optionally
N-mono- or N,N-di-C+-Cg-alkylated carbamoyloxy, cyanoalkyloxy, Cs s-cycloalkyloxy, Cs.g-
cycloalkyl-C,.¢-alkoxy, Css-cycloalkyloxy-Ci.s-alkoxy, hydroxyl, hydroxy-C1.¢-alkoxy, hydroxy-
C1.¢-alkoxy-Cs.¢-alkoxy, heterocyclyl-C,.s-alkoxy, heterocyclyloxy, heterocyclyloxy-Ci.s-alkoxy
or OXo;

R® and R® are each independently hydrogen, C1.¢-alkyl, C,.s-alkenyl, aryl-Cq.¢-alkyl or acyl, or,
together with the N atom to which they are bonded, are a 5- to 6-membered heterocyclic ring
which may contain an additional N, O or S atom or an —SO- or —SO,- group, where the
additional N atom may optionally be substituted by C.¢-alkyl radicals;

R’ and R, together with the carbon atom to which they are bonded, are a 3-7-membered ring
which may contain one or two —O- or —S- atoms or—SO- or —-SO,- groups;

R® is hydrogen, Cigalkyl, Cig-alkoxy-Cig-alkyl, acyl, aryl-C,¢-alkyl, Csg-cycloalkyl or
Ca.s-CYCIOGIky|-C1.6-a|k}'|;

R is carboxy-C1.¢-alkyl, C1.¢-alkoxycarbonyl-Cy.¢-alkyl, C+.-alkyl or hydrogen;
R™ is hydrogen, halogen or Cy.c-alkyl;

R' is hydrogen, halogen or C.¢-alkyl;
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R™ and R™, together with the C-atom to which they are attached, may also be Css-
cycloalkyl;

U is hydrogen, C1.¢-alkyl, cyano, trifluoromethyl, optionally substituted Cs.1>-cycloalkyl, aryl, or
heterocyclyl;

X is a bond, oxygen or sulphur or is >CR''R"2, >CHOR?, -0-CO-, >CO, >C=NOR'®, -O-
CR"'R™, -O-CR""R"*-CO-NR®-, -CO-NR’- or -NR®-, where a bond starting from a nitrogen,
oxygen or sulphur atom leads to a saturated C atom of the Z group or to R";

W is oxygen or sulphur;

Z is Cyg-alkylene, C,¢-alkenylene, hydroxy-Ci¢-alkylidene, -O-, -N-, -S-, -O-alk-, -NR®-alk,
-S-alk-, -alk-O-, —alk-S- or —alk-NR°-, where alk denotes Ci¢-alkylene; and where
(a) ifZ is -O- or -S-, X is —CR"'R™- and either R? contains an L1-T1-L2-T2-L3-T3-
L4-T4-L5-U substituent or R* is a substituent other than hydrogen as defined
above;
(b) if Z is —O-alk- or —S-alk-, X is —-CR"'R"%; and 5
(c) if X is a bond, Z is C,.¢-alkylene, C,¢-alkenylene, -NR®%-alk-, —alk-NR°-, -alk-O-
or —alk-S-;

nis 1 or, when X is —O-CO-,isO or 1;

misQor1;
and its salt, prodrug or compound in which one or more atoms have been replaced by their
stable, non-radioactive isotopes, in particular pharmaceutically acceptable salt.

2. Compound according to claim 1, which corresponds to the general formula (1A)

H
N

1
RN ‘e, /[Z]n'R
R R3‘\\‘ X
[W]m'R2

where the substituents R', R% R%, R*, W, X and Z, n and m are each defined as specified for
compounds of the formula (I) according to claim 1.
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3. Compound according to claim 1 or 2, in which

R' is as defined in claim 1 as specified for (A), (B), (C), (D), (E) or (F), more preferably as
specified for (B), (D), (E) or (F);

R? is phenyl, pyridyl, cyclohexyl, tetrazolyl, or phenyl, pyridyl, cyclohexyl or tetrazolyl, each of
which is substituted by halogen, hydroxyl, cyano, trifluoromethyi, C1_6-alkyl; halo-C;.s-alkyl,
hydroxy-C.¢-alkyl, C+.¢-alkoxy-C;_¢-alkyl, cyano-C,.¢-alkyl, carboxy-C.e-alkyl, C;¢-
alkanoyloxy-C1.¢-alkyl, C1¢-alkoxycarbonyloxy-C.¢-alkyl, C1.¢-alkoxycarbonyl, C.s-alkoxy,
C,.¢-alkylenedioxy or by an L1-T1-L2-T2-L3-T3-L4-T4-L5-U radical; or naphthyl or
acenaphthyl;

L1, L2, L3, L4 and L5 are each independently a bond, Ci.s-alkylene, Cos-alkenylene or
Cog-alkynylene, or are absent;

T1, T2, T3 and T4 are each independently
(a) a bond, or are absent, or are one of the groups
(b) —-CH(OH)-

(c) -CH(OR®)-

(d) -CH(NR°R")-

(e) —CO-

(H—CR'R%-

(g)-O- or -NR®-

(h) —=S(O)o-

(1) -SO.NR®-

(i) -NR°SO,-

(k) -CONR®-

() -NR°CO-

(m) —O-CO-

(n)-CO-O-

(0) ~O-CO-O-

{(p) —O-CO-NR®-

(@) -N(R%)-CO-N(R%)-

(r) =N(R®)-CO-O-

(s) pyrrolidinylene, piperidinylene or piperazinylene
() -C(R")(R™)-,
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where the bonds starting from (b)-(t) lead to a saturated or aromatic carbon atom of the
adjacent group if the bond starts from a heteroatom, and where not more than two groups
(b)-(f), three groups (g)-(h) and one group (i)-(t) is/are present;

R® is hydrogen, hydroxyl, Cy¢-alkoxy or C,.c-alkenyloxy;

R* is Cy¢-alkoxy, Ci.¢-alkoxy-C, ¢-alkoxy, optionally N-mono- or N,N-di-C,-Cs-alkylated
amino, optionally N-mono- or N,N-di-C;-Ce-alkylated amino-C1.¢-alkoxy, optionally N-C.¢-
alkylated Ci.¢-alkoxycarbonylamino-C.¢-alkoxy, optionally N-C4.¢-alkylated Ci.¢-
alkylcarbonylamino-C_¢-alkoxy, optionally N-C4_¢-alkylated Cs g-cycloalkyl-
C..g-alkylcarbonylamino-C4 g-alkoxy, C..¢-alkylcarbonyl-C4¢-alkoxy, C4¢-alkylcarbonyloxy,
aryl-C4 g-alkoxy, aryloxy, optionally N-mono- or N,N-di-C-Ce-alkylated carbamoyl-C+.¢-alkoxy,
optionally N-mono- or N,N-di-C; g-cycloalkyl-C-Cs-alkylated carbamoyl-C;.¢-alkoxy, optionally
N-mono- or N,N-di-C4-Cs-alkylated carbamoyloxy, cyanoalkyloxy, C; s-cycloalkyloxy, Cs.g-
cycloalkyl-C;.¢-alkoxy, Css-cycloalkyloxy-C,.¢-alkoxy, hydroxyl, hydroxy-C,.s-alkoxy, hydroxy-
C..s-alkoxy-Cy.¢-alkoxy, heterocyclyl-C1¢-alkoxy, heterocyclyloxy, heterocyclyloxy-Cs-alkoxy
or OX0;

R® and R® are each independently hydrogen, C.¢-alkyl or acyl, or, together with the N atom
fo which they are bonded, are a 5- or 6-membered heterocyclic ring which may contain an
additional N, O or S atom;

R” and R?, together with the carbon atom to which they are bonded, are a 3-7-membered ring
which may contain one or two -O- or -S- atoms;

R%is hydrogen, Cy.s-alkyl, acyl, arylalkyl, Css-cycloalkyl or Cs s-cycloalkyl-C,.s-alkyl;
R'" is hydrogen or Cy.¢-alkyl;
R' is hydrogen or C.s-alkyl;

R" and R%, together with the C-atom to which they are attached, may also be Css
cycloalkyl;

U is hydrogen, Cs¢-alkyl, C31o-cycloalkyl, cyano, aryl or heterocyclyl;

X is oxygen, sulphur or a -CR''R"%, -CHOR?®-, -0-CO-, -CO-, -O-CR"'R"%., —0-CR"'R">-CO-
NR®- or -CO-NR®- group;

W is oxygen or sulphur;
Z is Cy¢-alkylene, O or -alk-O- , where alk denotes C,.s-alkylene;

nis 1 or, when X is ~O-CO-, is O or 1;
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m is 0 or else, when R® is hydrogen, is 1;

and pharmaceutically acceptable salts thereof.

4. Compound according to any one of claims 1 to 3, in which

R? is phenyl which is substituted by adamantyloxy-C.s-alkoxy, adamantyl-C1.s-alkoxy-Ci.¢-
alkoxy, bicyclooxy-C.¢-alkoxy, bicyclo-C.g-alkoxy-Ci.g-alkoxy, halobenzyloxy-C.c-alkoxy,
halophenoxy-C1.¢-alkoxy, halophenoxy-C.g-alkoxy-Ci.¢-alkyl, halophenyl-C,.g-alkoxy-C..¢-
alkyl, N-halophenylpyrrolidin-3-yloxy, 1-methylcyclohexyloxy-C..¢-alkoxy, 1-methylcyclohexyl-
C¢-alkoxy-C4.¢-alkoxy, 4-methyltetrahydropyran-4-yloxy-C_¢-alkoxy, 4-methyltetra-
hydropyran-4-yl-C, ¢-alkoxy-Cs.g-alkoxy, Ci¢-alkoxy, Cie-alkoxybenzyloxy-C4.s-alkoxy,
C.¢-alkylbenzyloxy-C.¢-alkoxy or Cys-alkylphenoxy-C..s-alkoxy.

5. Use of a compound of the general formula (I) according to claim 1 for producing a
medicine.

6. Use of a compound of the general formula (I) according to claim 1 for producing a human
medicine for the prevention, for the retardation of progression or for the treatment of
hypertension and heart failure, and also glaucoma, myocardial infarction, kidney failure and

restenoses.

7. Methad for the prevention, for the retardation of progression or for the treatment of
hypertension and heart failure, and also glaucoma, myocardial infarction, kidney failure and
restenoses, in which a therapeutically effective amount of a compound of the general formula
(1) according to claim 1 is used.

8. Pharmaceutical preparation comprising a compound of the general formula () according to
claim 1 and customary excipients.

9. Pharmaceutical combination in the form of a preparation or of a kit assembled from
individual components consisting a) of a compound of the general formula () according to
claim 1 and b) at least one pharmaceutical dosage form whose active ingredient has
cardiovascular action.
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