
Substituted quinolones III The invention relates to substituted
quinolones and to methods for their preparation  as well as to
their use for the production of medicaments for the treatment
and/or  prophylaxis of diseases, especially for use as
antiviral agents, particularly against  cytomegaloviruses. WO
00/040561 and US 4,959,363 describe quinolones having activity
against viruses  of the herpes family. EP-A 612731 describes
quinolones as antiviral agents,  particularly against HIV. WO
02/009758, WO 02/085886 and WO 03/050107 claim  quinolones as
broad-spectrum antibiotics. WO 97/004775 and WO 97/004779
describe quinolones as inhibitors of PDE4 and TNFa, among
others for the treatment  of inflammatory diseases, HIV and
HCMV. EP-A 276700 describes 8-cyanoquinolones  as antibiotics.
WO 02/026713 describes quinolones as antiparasitic compounds.
On the market there are structurally different agents having
antiviral activity whose  breadth of application is severely
restricted owing to a pronounced side-effect profile  and a
possible development of resistance. New agents for better and
more effective  therapy are therefore desirable. 2  One object
of the present invention is therefore to provide new compounds
with  equal or improved antiviral activity for the treatment of
viral infectious diseases in  humans and animals. Surprisingly
it has been found that the substituted quinolones described in
the  present invention have antiviral activity. The invention
relates to compounds of formula O O 7  



R R  N e (I),  H R R10 N Rs R' R9  in which R' represents
hydrogen, fluorine, chlorine or trifluoromethyl, R3 represents
halogen, hydroxy, Cl-C`-alkoxy, cyano, trifluoromethyl, mono-
fluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl, R4
represents C,-C6-alkyl or C3-C6-cycloalkyl, whereby alkyl can
be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the
group con- sisting of halogen, hydroxy, amino, cyan,
trifluorornethyl, hydroxycarbonyl,  aminocarbonyl,
C,-C6-alkoxy, C,_C6-alkylamino, C3-C6-alkylcarbonyl and C3-
C6-alkoxycarbonyl, and 3  whereby cycloalkyl can be substituted
with 1 to 3 substituents, whereby the  substituents are
selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, trifluoromelhyl,
hydroxy- carbonyl, amiriocarbonyl, C1-C6-alkyl, Ci-C6-alkoxy,
C,-C6-alkylarnino, C,-C6- alkylcarbonyl and
Ci-C6-alkoxycarbonyl, or  



R' and R4, together with the atoms to which they are attached,
form a ring through a  group of formula I #  O CH3  whereby .
is the linkage site to the carbon atom,  and It is the linkage
site to the nitrogen atom, R' and R6 independently of one
another represent halogen, hydroxy, cyano, tri- fluoromethyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, C,-
C3-alkyl or C1-C3-alkoxy, and  R' represents hydrogen, halogen,
hydroxy, cyano, trifluoromethyl, monofluoro- methoxy,
difluoromethoxy, trifluoromethoxy, CI-Ca-alkyl or C,-C3-alkoxy,
4  or Ra represents trifluoromethoxy,  and R7 and R9 represent
hydrogen, R10 represents a group of formula  Rs 3 N 



o  4 R' or FI  R g H O Y  whereby T is the linkage site to the
carbon atom, Rz is attached at position 3 or 4 and represents
hydroxy, hydroxy- carbonyl, aminocarbonyl, Ci-C4-alkyl,
C1-C4-alkoxycarbonyl, Ca- C6-cycloalkylaminocaxbonyl or
optionally hydroxy-substituted  Cl-C6-alkylaminocarbonyl,
whereby alkyl is substituted with a substituent, whereby the
substituent is selected from the group consisting of hydroxy,
hydroxycarbonyl, aminocarbonyl, C'-C4-alkoxycarbonyl and 2-
oxopyrrolidin-1-yl, 5  Rs and R6 independently of one another
are attached at position 3, 4 or 5 and independently of one
another represent hydrogen,  hydroxy, methyl, or ethyl, and  Y
represents a methylene group or an oxygen atom,  and their
salts, their solvates and the solvates of their salts.
Compounds of the invention are the compounds of formula (I) and
(la) and their  salts, solvates and solvates of the salts; and
also the compounds specified below as  exemplary embodiment(s)
and encompassed by formula (I) and (Ia), and their salts,  



solvates and solvates of the salts, insofar as the compounds
mentioned below and  encompassed by formula (I) and (la) are
not already salts, solvates and solvates of the  salts. The
compounds of the invention may, depending on their structure,
exist in stereo- isomeric forms (enantiomers, diastereorers).
The invention accordingly relates to  the enantiomers or
diastereomers and their respective mixtures. From such mixtures
of enantiomers and/or diastereomers it is possible to isolate
the stereoisomerlcally  pare constituents, in a known way.
Where the compounds of the invention can occur in tautomezic
forms, the present  invention includes all of the tautomeric
forms. Salts preferred for the purposes of the present
invention are physiologically accep- table salts of the
compounds of the invention. Also embraced, however, are salts
which, though not themselves suitable for pharmaceutical
applications, can never- theless be used, for example, for
isolating or purifying the compounds of the in- vention. 6
Physiologically acceptable salts of the compounds of the
invention include acid  addition salts of mineral acids,
carboxylic acids and sulfonic acids, for example salts  of
hydrochloric acid, hydrobrornic acid, sulfuric acid, phosphoric
acid,  methanesulfonic acid, ethanesulfonic acid,
toluenesulfonic acid, benzenesulfonic  acid,
naphthalenedisulfonic add, acetic add, trifluoroacetic acid,
propionic acid,  lactic acid, tartaric acid, malic acid, citric
acid, fumaric acid, maleic acid and benzoic  acid.
Physiologically acceptable salts of the compounds of the
invention also include salts  



of usual bases, such as, by way of example and preferably,
alkali metal salts (e.g.  sodium and potassium salts), alkaline
earth metal salts (e.g. calcium and magnesium  salts) and
ammonium salts derived from ammonia or organic amines having 1
to 16  carbon atoms, such as, by way of example and preferably,
ethylamine, diethylamine,  tiethylamine, ethyldiisopropylamine,
rnonoethanolamine, diethanolamine,  triethanolamine,
dicyclohexylamine, dimethylaminoethanol, procaine, dibenzyl-
amine, N-methylmorpholine, arginine, lysine, ethylenediamine,
N-methylpiperidine  and choline, Solvates, for the purposes of
the invention, refer to those forms of the compounds of  the
invention which in solid or liquid state form a complex through
coordination  with solvent molecules. Hydrates are a specific
form of the solvates, in which the  coordination takes place
with water. The present invention further also extends to
prodrugs of the compounds of the  invention- The term
"prodrugs' encompasses compounds which themselves may be
biologically active or inactive but during their time of
residence in the body are  converted into compounds of the
invention (by metabolism or hydrolysis, for  example). For the
purposes of the present invention the substituents have the
following  meaning, unless specified otherwise. 7  Alkyl per se
and "alk" and "alkyl" in alkoxy alkylamino, alkylcaz onyl.
alkoxycarb- ortyl and alkvlaminocarbonyl represent a linear or
branched alkyl radical usually  having 1 to 6, preferably 1 to
4, more preferably 1 to 3 carbon atoms, by way of  example and
preferably methyl, ethyl, n-propyl, isopropyl, n-butyl,
tert-butyl, n- 



pentyl and n-hexyl. AAl giy by way of example and preferably
represents methoxy, ethoxy, n-propoxy,  isopropoxy, n-butoxy,
tart-butoxy, n-pentoxy and n-hexoxy. Alkylamino represents an
alkylamino radical having one or two alkyl substituents
(selected independently of one another), by way of example and
preferably meth- ylamino, ethylamino, n-propylamino,
isopropylamino, n-butylamino, tert butyl-.  amino,
n-pentylamino, n-hexylamino, NN-dimethylamino, NN-dethylamino,
N- ethyl-N-methylamino, N-methyl-N-n-propylamino,
N-isopropyl-N-n-propylamino, N- methyl-N-n-butylamino,
N-teTt-butyl-N-methylamino, N-ethyl-N-n-pentylamino and
N-n-hexyl-N-methylamino. Cr-Ca-Alkylamino represents for
example a monoalkyl- amino radical having 1 to 3 carbon atoms
or a dialkylamino radical having 1 to 3  carbon atoms per alkyl
substituent. Alkylcarbonyl by way of example and preferably
represents acetyl and propanoyl.  Alkoxvcarbonyl by way of
example and preferably represents methoxycarbonyl, eth-
oxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,
n-butoxycardonyl, tart butoxy- carbonyl, n-pentoxycarbonyl and
n-hexoxycarbofryl. A4lkylaminocarbony) represents an
alkylaminocarbonyl radical having one or two  alkyl
substituents (selected independently of one another), by way of
example and  preferably methylaminocarbonyl,
ethylaminocarbonyl, n-propylaminocarbonyl,
isopropylaminocarbonyl, tert-butylaminocarbonyl,
n-pentylaminocarbonyl, n-hexyl- aminocarbonyl, NN-dim
eklylaminocarbonyl, NN-diethylaminocarbonyl, N-ethyl-N-
methylanrinocarbonyl, N-methyl-N-n-propylaminocarbonyl,
N-isopropyl-N-n-propyl 8  aminocarbonyl,
N-methyl-N-n-butylanninocarbonyl, N-tertbutyl-N-methylamino- 



carbonyl, N-ethyl-N-n-pentylaminocarbonyl and N-n-hexyl-N
methylaininocarbonyl.  CI-C3-Alkylaminocarbonyl represents for
example a monoalkylaminocarbonyl radical  having 1 to 3 carbon
atoms or a dialkylaminocarbonyl radical having 1 to 3 carbon
atoms per alkyl substituent C cloaikvl represents a cydoalkyl
group usually having 3 to 8, preferably 3 to 5 carbon  atoms.
Preferred examples of cydoalkyl include cyclopropyl,
cyclobutyl, cyclopentyl,  cyclohexyl and cycloheptyl.
Cycloalkylaminocarbonyl represents a cycloalkyl group usually
having 3 to 6 carbon  atoms which is attached via an
aminocarbonyl group. Preferred examples of cyclo-
alkylaminocarbonyl include cyclopenplaminocarbonyl,
cyclobutylaininocarbonyl,  cyclopentylaminocarbonyl and
cyclohexylaminocarbonyl. Halogen represents fluorine, chlorine,
bromine and iodine, preferably fluorine and  chlorine. In the
formula of the group which can stand for R3 and W, the end
point of the line  adjacent to which there is an * or #, does
not represent a carbon atom or a CH2 group  but is rather a
component of the bond to the atom to which R3 and R* are
attached.  In formulae of the group which can stand for R10,
the end point of the line adjacent  to which there is an `,
does not represent a carbon atom or a CI-b group but is rather
a component of the bond to the atom to which R10is attached.
Preference is given to those compounds of formula (I) which
conform to formula 9  O O R  RI N (Ia),  



R7D N I W I R6  R3 R' in which R' represents hydrogen,
fluorine, chlorine or trifluoromethyl, R3 represents halogen,
hydroxy, Cl-C4-alkoxy; cyano, trifluoromethyl, mono-
fluoromethoxy, difluoromethoxy, tifluoromethoxy or ethynyl, R4
represents C,-C6-alkyl or C3-C6-cycloalkyl, whereby alkyl can
be substituted with 1 to 3 substituents, whereby the sub-
stituents are selected independently of one another from the
group consisting  of halogen, hydroxy, amino, cyano,
trifluoromethyl, hydroxycarbonyl, ami- nocarbonyl,
C1-C6-alkoxy, Cr.C6-alkylamino, Ci-C6-alkylcarbonyl and C,-C6-
alkoxycarbonyl, and  whereby cycloalkyl can be substituted with
1 to 3 substituents, whereby the  substituents are selected
independently of one another from the group  consisting of
halogen, hydroxy, amino, cyano, trifluoromethyl, hydroxy-
carbonyl, aminocarbonyl, C,-C6-alkyl, C,-C6-alkoxy,
C,-C6-alkylamino, Cl-C6- alkylcarbonyl and
Cr-C6-alkoxycarbonyl, or 10  R3 and R4, together with the atoms
to which they are attached, form a ring through a  group of
formula 0~CH3  



whereby ' is the linkage site to the carbon atom,  and # is the
linkage site to the nitrogen atom, R' and Ra independently of
one another represent halogen, hydroxy, cyano, tri-
fluoromethyl, monofluoromethoxy, difluoromethoxy,
trifluoromethoxy, C,- C3-alkyl or C,-C3-alkoxy, R'0 represents
a group of formula  R 3 :s0 or - H0 Y whereby  is the linkage
site to the carbon atom, 11  R2 is attached at position 3 or 4
and represents hydroxy, hydroxy calbonyl, aminocarbonyl,
C,-C4-alkyl or Ci-C4-alkoxycarbonyl,  whereby alkyl is
substituted with a substituent, whereby the  substituent is
selected from the group consisting of hydroxy,
hydroxycarbonyl, arinocarbonyl and Cr-C4-alkoxycarbonyl, R5 and
R6 independently of one another are attached at position 3,  4
or 5 and independently of one another represent hydrogen,
hydroxy, methyl, or ethyl, and  Y represents a methylene group
or an oxygen atom,  and their salts, their solvates and the
solvates of their salts. 



Preference is also given to those compounds of formula (I) and
(Ia) in which  R` represents hydrogen, fluorine or chlorine, R3
represents halogen, hydroxy, C,-C3-alkoxy, cyano,
trifluoromethyl, monofluo- romethoxy, difluoromethoxy or
trifluoromethoxy, R4 represents G-C6-alkyl or C3-C6-cycloalkyl,
whereby alkyl can be substituted with 1 to 3 substituents,
whereby the sub- stituents are selected independently of one
another from the group consisting  of halogen, hydroxy, amino,
cyano, trifluoromethyl and Cl-C4-alkoxy, and 12  whereby
cycloalkyf can be substituted with I to 3 substituents, whereby
the  substituents are selected independently of one another
from the group  consisting of halogen, hydroxy, amino, cyano,
trifluoromethyl, CI-C4-alkyl  and Ci-Ca-alkoxy, or  R3 and R',
together with the atoms to which they are attached, form a dng
through a  group of formula I JCH,  whereby is the linkage site
to the carbon atom,  and # is the linkage site to the nitrogen
atom, B? and RI independently of one another represent halogen,
cyano, trifluoromethyl,  monofluoromethoxy, difluozomethoxy,
trifluoromethoxy, Ci-C,-alkyl or, Ci- 



C3-alkoxy, R10 represents a group of formula 13  Rs N~ NI/  R2
0 or HN 4 '~ R6 5 0/ H o~Y  whereby is the linkage site to the
carbon atom, R2 is attached at position 3 or 4 and represents
hydroxy, hydroxycarbonyl,  aminocarbonyl, Cc-C4-alkyl or
C,-C4-alkoxycarbonyl, whereby alkyl is substituted with a
substituent, whereby the substituent is  selected from the
group consisting of hydroxycarbonyl and Cc-C4-alkoxy- carbonyl,
R5 and R6 independently of one another are attached at position
3, 4 or S  and independently of one another represent hydrogen,
hydroxy, methyl  or ethyl, and  Y represents a methylene group
or an oxygen atom,  and their salts, their solvates and the
solvates of their salts. Preference is also given to those
compounds of formula (I) and (la) in which  R' represents
hydrogen or fluorine, 



14  R3 represents chlorine, hydroxy, methoxy, ethoxy, cyano,
trifluoromethyl, monofluoromethoxy, difluoromethoxy or
difluoromethoxy,  R4 represents C1-C4-alkkyl, cyclopropyl,
cyclobutyl or cyclopentyl, whereby alkyl can be substituted
with 1 to 3 substituents, whereby the sub- stituents are
selected independently of one another from the group consisting
of halogen, trifluoromethyl and Ci-C4-alkoxy, and  whereby
cyclopropyl, cyclobutyl and cyclopentyl can be substituted with
1 to  3 substituents, whereby the substituents are selected
independently of one  another from the group consisting of
halogen, trifluoromethyl, methyl, ethyl,  methoxy and ethoxy,
or  R3 and Rs, together with the atoms to which they are
attached, form a ring through a  group of formula O CH9
whereby * is the linkage site to the carbon atom,  and 15  # is
the linkage site to the nitrogen atom, R' and RB independently
of one another represent chlorine, brom.ine, trifluoro- methyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, methyl or



methoxy, R10 represents a group of formula  9 5 Ni :1D / R Z or
H j/-Y whereby  is the linkage site of the carbon atom, R2 is
attached at position 3 or 4 and represents hydroxy,
hydroxycarbonyl,  aminocarbonyl, methyl, ethyl or
Cl-C4-alkoxycarbonyl, whereby methyl and ethyl are substituted
with a substituent, whereby  the substituent is selected from
the group consisting of  hydroxycarbonyl and
Ci-C4-alkoxycarbonyl, R5 is attached at position 3 and
represents hydrogen, hydroxy or methyl,  R6 is attached at
position 5 and represents hydrogen, hydroxy or methyl,  and 16
Y represents a methylene group or an oxygen atom, and their
salts, their solvates and the solvates of their salts.
Preference is also given to those compounds of formula (I) and
(la) in which  R' represents fluorine, R3 represents chlorine,
hydroxy, methoxy, or ethoxy  R' represents C,-C3-alkyl,
cyclopropyl or cyclobutyl, whereby alkyl can be substituted
with 1 to 2 substituents, whereby the sub- stituents are
selected independently of one another from the group consisting



of fluorine and trifluoromethyl, and  whereby cyclopropyl and
cydobutyl can be substituted with 1 to 3 fluorine
substituents, R' and RI independently of one another represent
chlorine, trifluoromethyl, tri- fluoromethoxy or methyl, R10
represents a group of formula  R5  3 N/ RZ or HN N  4 5 - R6 O
17  whereby * is the linkage site to the carbon atom, Ra is
attached at position 3 or 4 and represents hydroxy,
hydroxycarbonyl,  aminocarbonyl, methyl or ethyl, whereby
methyl and ethyl are substituted with a hydroxycarbonyl sub-
stituent, R5 is attached at position 3 and represents hydrogen
or methyl,  R6 is attached at position S and represents
hydrogen or methyl,  and Y represents a methylene group, 



and their salts, their solvates and the solvates of their
salts. Preference is also given to those compounds of formula
(I) and (Ia), in which R'  represents fluorine. Preference is
also given to those compounds of formula (I) and (Ta) in which
R2 is  attached at position 3 or 4 and represents hydroxy,
hydroxycarbonyl, aminocarbonyl  or methyl, whereby methyl is
substituted with a hydroxycarbonyl substituent. Preference is
also given to those compounds of formula (1) and ([a) in which
R2  represents hydroxycarbonyl or hydroxycarbonylmethyl. 18
Preference is also given to those compounds of, formula (I) and
(Ia), in which R3  represents halogen, hydroxy, Ci-C3-alkoxy,
cyano, trifluoromethyl, monofluorometh- oxy, difluoromethoxy,
trifluoromethoxy or ethynyl. Preference is also given to those
compounds of formula (I) and (la), in which R3  represents
halogen, cyano, methoxy, trifluoromethyl, monofluoromethoxy,
difluoro- methoxy, trifluoromethoxy or ethynyl. Preference is
also given to those compounds of formula (1) and (Ia), in which
R3  represents halogen, cyano, methoxy, trifluoromethyl,
monofluoromethoxy, difluoro- methoxy or trifluoromethoxy.
Preference is also given to those compounds of formula (I) and
(la). in which R3  represents chlorine, cyano, methoxy,
trifluoromethyl, monofluoromethoxy, difluoro- methoxy or
trifluoromethoxy. Preference is also given to those compounds
of formula (1) and (la) in which R3  represents chlorine,
methoxy, trifluoromethyl or difluoromethoxy. Preference is also
given to those compounds of formula (1) and (la) in which R3  



represents chlorine or methoxy. Preference is also given to
those compounds of formula (I) and (la) in which R3  represents
chlorine, hydroxy, methoxy or ethoxy. Preference is also given
to those compounds of formula (I) and (Ia) in which R4
represents cyclopropyl or 2-fluoroeycloprop-I-yl. Preference is
also given to those compounds of formula (I) and (Ia) in which
R'  represents 2,2,2-trifluoroethyl, 2,2-difluoroethyl,
2-fluoroethyl, 1-fluoroprop-2-yl or  1,1,1-trifluoroprop-2-yl.
19  Preference is also given to those compounds of formula (I)
and (Ia) in which R'  represents 2,Z,2-trifluoroethyl.
Preference is also given to those compounds of formula (I) and
(la) in which RS and  R6 represent hydrogen or methyl.
Preference is also given to those compounds of formula (I) in
which R' and Rd  independently of one another represent
halogen, trifluoromethyl, monofluoro- methoxy, difluoromethoxy,
trifluoromethoxy, methyl or methoxy, and R' represents
hydrogen or methyl. Preference is also given to those compounds
of formula (I) and (Ia) in which R7 repre- sents chlorine or
methyl and Rs represents chlorine, trifluorornethyl or
trifluoro- methoxy. Preference is also given to those compounds
of formula (1) in which R' represents  hydrogen. Preference is
also given to those compounds of formula (I) and (Ia) in which
RI  represents a group of formulaPCI 



0  whereby' is the linkage site to the carbon atom. The radical
definitions stated specifically in the respective combinations
and  preferred combinations of radicals are also replaced as
desired by radical definitions 20  of another combination,
irrespective of the particular combination of the radicals
that are specified. Very particular preference is given to
combinations of two or more of the  abovementioned preferred
ranges. The invention further relates to a method for the
preparation of the compounds of  formula (I), in which [A]
compounds of formula O O  R 1 / y 1 OH (II), R10 N  R3 R  in
which RI, R', R' and R1 have the meaning indicated above,  are
reacted with compounds of formula R7  HZN RB (III),  R9 



in which 21  R', R1 and R9 have the meaning indicated above  or
[B] compounds of formula O 0 r  R, R  H I Re (IV), R3 R R9  in
which RI, R3, R4, R', Rs and R9 have the meaning indicated
above,  are reacted with compounds of formula R1'-H (V),  in
which RIO has the meaning indicated above,  or [C] compounds
which are formed by process [A] or [B] and carry any ester
group in  the radical R10 are hydrolysed with a base to form
the corresponding acid. (The ester  group may but does not have
to correspond to the definition of R'0.) 22  The reaction of
method [A] in general takes place in inert solvents, in the
presence of  a dehydrating reagent, where appropriate in the
presence of a base, preferably in a  temperature range from
-30C to 50C under atmospheric pressure. Examples of inert
solvents include halogenated hydrocarbons such as dichloro- 



methane or trichloromethane, hydrocarbon such as benzene,
nitromethane, dioxane,  dimethylformamide or acetonitrile. It
is also possible to use mixtures of the solvents.  Of
particular preference is dichloromethane or dimethylformamide.
Examples of bases include alkali metal carbonates, such as
sodium or potassium  carbonate or hydrogen carbonate, or
organic bases such as trialkylamines, e.g.  triethylamine,
N-methylmorpholine, N-methylpiperidine, 4-dimethylaminopyridine
or dtisopropylethylamine. Examples of suitable dehydrating
reagents here include carbodiimides such as N,N'- diethyl-,
NN,'-dipropyl-, NN'-diisopropyl-,
N,N'-dicyclohexyicarbodiimide, N-(3-
dimethylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride
(EDC), N-cyclohexyl-
carbodiimide-N'-propyloxymethyl-polystyrene (PS-carbodiimide)
or carbonyl com- pounds such as carbonyldiimidazole, or
1,2,-oxazolium compounds such as 2-ethyl-5-
phenyl-1,2-oxazolium-3-sulfate or
2-tent-butyl-5-methyl-isoxazolium perchlorate, or  acylamino
compounds such as
2-ethoxy-l-ethoxycarbonyl-1,2-dihydroquinoline, or
propanephosphonic anhydride, or isobutyl chloroformate, or
bis(2-oxo-3-oxazoli- dinyl)phosphoryl chloride, or
O-(benzotriazol-1-yi)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (IIBtU),
2-(2-oxo-l-(2H)-pyridyl)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TPTU) or
0-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU), or 1-hydroxybenzotriazole (HOBt) or
benzotriazol-l- yloxytris(dlmethylamino)phosphonium
hexafluorophosphate (BOP), or benzotriazol-
1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate
(PyBOP), or N-hydroxy- succinimide, or mixtures of these with
bases. Preferably the condensation is carried out with HATU,
benzotiiazol-1-yloxy Z3  



tris(pyrrolidino)phosphonium hexafluorophosphate (PyBOP) or
with EDC in the  presence of HOBt. Alternatively, the reaction
according to method [A] can take place via an activation  of
the acid in Formula (II) as an acid chloride or mixed anhydride
The reaction of method [B] can be carried out by the methods
described in A. Da  Silva, M. De Almeida, V. De Souza, M.
Couri, Current Medicinal Chemistry, 2003, 10,  21-39. The
hydrolysis of method (C] in general takes place in water or
inert solvents or in  mixtures of water and inert solvents, in
the presence of a base, preferably in a  temperature range from
-30C to 100C under atmospheric pressure. Examples of inert
solvents are halogenated hydrocarbons such as dichloromethane
or  trichloromethane, hydrocarbon such as benzene, or other
solvents such as nitro- methane, dioxane, methanol,
tetrahydrofuran, dimethylformarnide or acetonitrile. It  is
also possible to use mixtures of the solvents. Of particular
preference is dioxane,  methanol, tetrahydrofuran or
dimethylformamide. Examples of bases include alkali metal
hydroxides or alkali metal carbonates, such as  sodium,
potassium or lithium hydroxide, sodium or potassium carbonate
or  hydrogen carbonate. The compounds of formula (III) and (V)
are known or can be synthesized by known  methods from the
corresponding starting materials. The compounds of formula (II)
are known or can be prepared by reacting compounds  of formula
24  0 0  



Ri I OH (VI),  F N 3 R  in which R', R3 and R4 have the meaning
indicated above, with compounds of formula (V) according to
method [B]. In the compounds of formula (VI), where
appropriate, prior to the reaction with  compounds of formula
(V), the carboxylic acid group is activated by formation of a
boron ester. The compounds of formula (VI) are known or can be
synthesized by known methods  from the corresponding starting
materials, as described for example in A. Da Silva, M.  De
Aimeida, V. De Souza, M. Court, Current Medicinal Chemistry,
2003, 10, 21-39. The compounds of formula (IV) are known or can
be prepared by reacting com- pounds of formula (VI) with
compounds of formula (III) according to method [A].  The
preparation of the compounds of the invention can be
illustrated by the  following synthesis scheme. 25  Synthesis
scheme: 1)SOCI~ 2)a-e1tstMtle 3)R4iH2 7 soC O 1)anlwlwmel9 F R
F ) S OH 2)mdo* ;Lw F \ p,R 21RWH, O 



F I/ F / F Ham'  1)D~ F CH, 2)RelhylrePoonale Mae  d F \ OH
1)emer deawga F \ I 0~R  H,C ~jrfl/I\/I ~yc R 1) ~r gcavage
amble GDIIDMng 2] emlae eaapeig  H1 CI Cl  0 0 ~  F \ M F YO ~/
I ~ ~/ CI F / R I I/ ~p  ~ k R, O  T I 0' V  L10HNIo~om F / /
LgWmouna HyC` li N Cl  HC R R' R R O a The compounds of the
invention show a surprising range of effects which could not
have been predicted. They show an antiviral activity against
representatives of the  



group of herpes viridae (herpes viruses), in particular against
cytomegaloviruses  (CMV) and especially against the human
cytomegalovirus (HCMV). Areas of indication which may be
mentioned by way of example are: 26  1) Treatment and
prophylaxis of HCMV infections in AIDS patients (retinitis,
pneumonitis, gastrointestinal infections). 2) Treatment and
prophylaxis of cytomegalovinrs infections in bone-marrow and
organ transplant patients who develop often life-threatening
HCMV pneu- monitis or encephalitis, and gastrointestinal and
systemic HCMV infections. 3) Treatment and prophylaxis of HCMV
infections in neonates and infants.  4) Treatment of an acute
HCMV infection in pregnant women. 5) Treatment of an HCMV
infection in immunosuppressed patients associated  with cancer
and cancer therapy. 6) Treatment of HCMV-positive cancer
patients with the aim of reducing HCMV- mediated tumour
progression (cf. J. Cinatl , et al., FEMS Microbiology Reviews
2004, 28, 59-77). The present invention further relates to the
use of the compounds of the invention  for the treatment and/or
prophylaxis of diseases, in particular of infections with
viruses, especially the aforementioned viruses, and of the
infectious diseases caused  thereby. A viral infection means
hereinafter both an infection with a virus and a  disease
caused by an infection with a virus. The present invention
further relates to the use of the compounds of the invention
for the treatment and/or prophylaxis of diseases, especially of
the aforementioned  diseases. 



The present invention further relates to the use of the
compounds of the invention  for the production of a medicament
for the treatment and/or prophylaxis of diseases,  especially
of the aforementioned diseases. 27  The compounds of the
invention are preferably used for the production of
medicaments which are suitable for the prophylaxis and/or
treatment of infections  with a representative of the group of
herpes viridae, particularly a cytomegalovirus,  in particular
the human cytomegalovirus. The present invention further
relates to a method for the treatment and/or  prophylaxis of
diseases, especially the aforementioned diseases, using an
antivirally  effective amount of the compounds of the
invention. The present invention further relates to medicaments
comprising at least one com- pound of the invention and at
least one or more further active ingredients, in parti- cular
for the treatment and/or prophylaxis of the aforementioned
diseases. Suitable  active ingredients in combination which may
be mentioned by way of example, and  preferably, are: antiviral
active ingredients such as valganciclovir, ganciclovir,
aciclovir, cidofovir or foscarnet. The compounds of the
invention may act systemically and/or locally. They can for
this purpose be administered in a suitable way, such as, for
example, orally, parent- erally, pulmonarily, nasally,
sublingually, lingually, buccally, rectally, dermally,
transdermally, conjunctivally, oticaly or topically, or as an
implant or stent. For these administration routes the compounds
of the invention can be administered  in suitable
administration forms. Suitable for oral administration are
administration forms which function according  



to the prior art and deliver the compounds of the invention
rapidly and/or in  modified manner and which comprise the
compounds of the invention in crystalline  and/or amorphicized
and/or dissolved form, such as, for example, tablets (uncoated
or coated tablets, for example having coatings which are
resistant to gastric juice or  dissolve with a delay or ate
insoluble and control the release of the compound of the
invention), tablets or Films/wafers which disintegrate rapidly
in the oral cavity, 28  films/lyophilisates, capsules (for
example hard or soft gelatin capsules), sugar-coated  tablets,
granules, pellets, powders, emulsions, suspensions, aerosols or
solutions.  Parenteral administration can take place with
avoidance of an absorption step (e.g.  intravenous,
intraarterial, intracatdiac, intraspinal or intralumbar) or
with inclusion  of an absorption (e.g. intramuscular,
subcutaneous, intracutaneous, percutaneous, or
intraperitoneal). Administration forms suitable for parenteral
administration are,  inter alia, preparations for injection and
infusion in the form of solutions,  suspensions, emulsions,
lyophilisates or sterile powders. Examples suitable for the
other administration routes are pharmaceutical forms for
inhalation (inter alia powder inhalers, nebulizers), nasal
drops, solutions, sprays;  tablets, films/wafers or capsules,
to be administered lingually, sublingually or  buccally,
suppositories, preparations for the ears and eyes, vaginal
capsules, aqueous  suspensions (lotions, shaking mixtures),
lipophilic suspensions, ointments, creams,  transdermal
therapeutic systems, milk, pastes, foams, dusting powders,
implants or  stents. The compounds of the invention can be
converted into the stated administration  forms. This can take
place in a manner known per se by mixing with inert, non- 



toxic, pharmaceutically acceptable excipients. These excipients
include, inter alia,  carriers (for example microcrystalline
cellulose, lactose, mannitol), solvents (for  example liquid
polyethylene glycols), emulsifiers and dispersants or wetting
agents  (for example sodium dodecyl sulfate, polyoxysorbitan
oleate), binders (for example  polyvinylpyrrolidone), synthetic
and natural polymers (for example albumin),  stabilizers (for
example antioxidants such as ascorbic acid), colors (for
example  inorganic pigments such as iron oxides) or flavor-
and/or odor-corrigenis. The present invention further relates
to medicaments which comprise at least one  compound of the
invention, usually together with one or more inert, non-toxic,
29  pharmaceutically acceptable excipients, and to the use
thereof for the aforemen- tioned purposes. It has generally
proved advantageous to administer on intravenous administration
amounts of about 0.001 to 10 mg/kg, preferably about 0.01 to 5
mg/kg, of body  weight to achieve effective results, and the
dosage on oral administration is about  0.01 to 25 mg/kg,
preferably 0.1 to 10 mg/kg, of body weight. It may nevertheless
be necessary where appropriate to deviate from the amounts
mentioned, specifically as a function of the body weight,
administration route,  individual response to the active
ingredient, type of preparation and time or interval  over
which administration takes place. Thus it may be sufficient in
some cases to  make do with less than the aforementioned
minimum amount, whereas in other  cases the upper limit
mentioned must be exceeded. It may in the event of an admini-
stration of larger amounts be advisable to divide these into a
plurality of individual  doses over the day. 



The percentage data in the following tests and examples are
percentages by weight  unless otherwise indicated; parts are
parts by weight. Solvent ratios, dilution ratios  and
concentration data of liquid/liquid solutions are in each case
based on volume.  The percentage data of the yields of the
example compounds are on a molar basis. 30  A. Example
Abbreviations:  BOC tert-butoxycarbonyl  CDCl3
Detkterochloroform  DCl direct chemical ionization (in MS)
DIEA NN-diisopropylethylamine  DMSO Dimethylsulfoxide  DMF N,N
dimethylformarnide EDC
N-(3-dimethylaminoisopropyl)-N'-ethylcarbodiimide
hydrochloride El electron impact ionization (in MS)  ESI
eledtrospray ionization (in MS) h I-Io~r HPLC high pressure,
high performance liquid chromatography  HV high vacuum LC-MS
coupled liquid chromatography-mass spectroscopy  LDA lithium
diisopropylamide min Minutes  MS mass spectroscopy  



MTBE methyl tert-butyl ether NMR nuclear magnetic resonance
spectroscopy  Pd-C palladium on carbon PyBOP
1-benzotriazolyloxytripyrrolidinophosphonium hexafluo-
rophosphate RP-HPLC reverse phase HPLC  RT room temperature R,
retdntion time (in HPLC)  TFA trifikuoroacetic acid THE
Tetiahydrofuran 31  General LC-MS and HPLC methods: Method 1
(LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent
series  1100; column: Phendmenex Synergi 2p Hydro-RP Mercury 20
mm x 4 mm; eluent A:  1 1 of water + 0.5 ml of 50% formic acid,
eluent B: 11 of acetonitrile + 0.5 ml of 50%  formic acid;
gradient: 0.0 min 90%A 4 2.5 min 30%A -, 3.0 min 5%A -3 4.5 min
5%A; flow rate: 0-0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2
ml/min; oven: 50C;  UV detection: 208- 400 nm. Method 2
(LC-MS):, MS instrument type: Micromass ZQ; HPLC instrument
type:  Waters Alliance 2795; column: Phenomenex Synergi 2p
Hydro-RP Mercury 20 mm x  4 mm; eluent A: 11 of water + 0.5 ml
of 50% formic acid, eluent B: 11 of acetonitrile  + 0.5 ml of
50% formic acid; gradient: 0.0 min 90%A -3 2.5 min 30%Y%A 4 3.0
min  S%A -3 4.5 min 59%A; flow rate: 0.0 min 1 ml/min, 2.5
min/3.0 min/4.5 min 2  ml/min; oven: 50C;tUV detection: 210 nm.



Method 3 (LC-MS): !MS instrument type: Micromass ZQ; HPLC
instrument type HP  1100 series; UV DAD; column: Phenomenex
Synergi 2p Hydro-RP Mercury 20 mm x  4 mm; eluent A: 1 1 of
water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A 4 2.5 min
30%A 3 3.0 min  5%A 3 4.5 min 5'0& flow rate: 0.0 min 1 ml/min,
2.5 min/3.0 min/4.5 min 2  ml/min; oven: 50C;; UV detection:
210 rim. Method 4 (LC-MS) Instrument: Micromass Platform LCZ
with HPLC Agilent series  1100; column: Thermo Hypersil GOLD 3p
20 mm x 4 mm; eluent A: 1 1 of water +  0.5 ml of 50% formic
acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic
acid;  gradient: 0.0 min 100%A -3 0.2 min 100%A 4 2.9 min 30%A
-3 3.1 min 109% -3  5.5 min 10%A; oven: 50C; flow rate; 0.8
ml/min; UV detection: 210 nm. Method 5 (preparative HPLC,
formic acid): column: Grom-Sil 120 ODS-4HE, 10  pm, SNr. 3331,
250 mm x 30 mm. Fluent A: formic add 0.1% In water, eluent B:
32  acetonitrile; flow rate: 50 ml/min. program: 0-3 min: 10%
B; 3-27 mite: gradient to  95% B; 27-34 min: 95% B; 34.01-38
min: 10% B. Method 6 (preparative HPLC, hydrochloric acid):
column: Groin-Sil 120 ODS-41-IE,  10 pm, SNr. 3331, 250 mm x 30
mm. Eluent A: hydrochloric acid 0.1% in water,  eluent B:
acetonitrile; flow rate: 50 ml/min. program: 0-2 min 10% B,
3-43 min:  gradient to 100% B, 43.01-45 min: 100% B. Method 7
(analytical HPLC): Instrument: HP 1100 with DAD detection;
column:  Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5 pm; eluent A:
5 ml of perchloric acid  (70%)/l of water, eluent B:
acetonitrile; gradient: 0 min 2%B, 0.5 min Z%B, 4.5 min  90%B,
9 min 90%B, 9.2 min 2%B, 10 min 2%B; flow rate: 0.75 ml/min;
column  



temperature: 30C; UV detection: 210 nm. Method 8 (analytical
HPLC): Instrument: HP 1100 with DAD detection; column:
Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5 pm; eluent A: 5 ml of
perchloric acid  (70%) /1 of water, eluent B: acetonitrile;
gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min  90%B, 6.5 min 90%B,
6.7 min 2%B, 7,5 ruin 2%B; flow rate: 0.75 ml/min; column
temperature: 30C; LTV detection: 210 nm. 33  Starting compounds
ple l A  Exam 2-Bromo-4-chlorobenzonitrile Br  NC CI  588 mg
(2.5 mmol) of 2-bromo-4-chlorobenzoic acid and 300 mg of urea
are  dissolved in dichloromethane/methanol and concentrated
onto 364 rag of alumina  (neutral) on a rotary evaporator. The
residue is microwaved at 150C for a total of 60  min. After
cooling, the residue is stirred with ethyl acetate and water,
filtered, and  the aqueous phase is separated. The organic
phase is washed with a sodium hydrogen  carbonate solution,
dried over sodium sulfate, concentrated on a rotary evaporator
and then dried under high vacuum. The product (383 mg, 80%
pure, 57% of theory.)  is reacted further without additional
purification. rH NMR (300 MHz, CDC13): S = 7.72 (d, 1H), 7.60
(d, 1H), 7.42 (dd, 1H). 34  



Example 2A 2-Chloro-4-(trifluorornethoxy)phenyl
trifluorornethylsulfonate  F F F S Cf  O~o F  O F 4.00 g of
2-chloro-4-trifluoromethoxyphenol in 50 ml of toluene and 50 ml
of a 30%  aqueous potassium phosphate solution in water are
provided at 0C, 3.82 ml of  trifluoromethanesulfonic anhydride
are added slowly and the mixture is stirred at RT  for 1.5 h.
The aqueous phase is separated and the organic phase is washed
with  water, dried over sodium sulfate and concentrated. The
crude product (6.2 g) is  reacted further to Example 3A without
purification. Example 3A
2-Chloro-4-trifluoromethoxybenzonitrile  CI I  NC 0;" F 3.00 g
of the compound of Example 2A are dissolved in 12 ml of
degassed DIM with  2.04 g of zinc cyanide and 1.00 g of
tetrakis(triphenylphosphine)palladium and the  solution is
heated under argon at 120C for 2 h. After cooling, the reaction
mixture is  diluted with ethyl acetate and extracted by shaking
twice with a saturated sodium 35  hydrogen carbonate solution
and then with a saturated sodium chloride solution.  



The organic phase is dried over sodium sulfate and
concentrated. The residue is  purified by silica gel
chromatography (cyclohexane/ethyl acetate 10:1). 880 mg (44%
of theory) of the title compound are obtained. 'H NMR (300 MHz,
DMSO-d6): S = 7.62 (dd, 1H), 7.95 (d, 1H), 8.18 (d, 1H).
Example 4A 2-Methyl-4-(trifluoromethoxy)benzamide  O CH3  HZN F
F  795 mg (3-61 mmol) of 2-methyl-4-(trifluoromethoxy)benzoic
acid are heated under  reflux with 4 ml (54.8 mmol) of thionyl
chloride and one drop of DMF for 30  minutes. After cooling,
the reaction solution is introduced slowly dropwise into an
ice-cooled concentrated aqueous ammonia solution. The resulting
precipitate is  collected by suction filtration, taken up in 30
ml of water and stirred at 60C for 1 h.  The mixture is allowed
to cool and the solid is collected by filtration and dried
under  vacuum. Yield 562 mg (71% of theory). LC-MS (method 2):
R, = 1.61 min.  MS (ESI`): m/z = 220 (M+H)" 'H NMR (400 MHz,
DMSO-d6): 6 = 7.79 (bs, 1H), 7.42-7.50 (m, 2H), 7.19-7.28 (m,
2H), 2.39 (s, 3H). 36  Example 5A
2-Methyl-4-(trifluorontethoxy)benzylamine  CHs  



H 2 N F 18.8 ml (18.8 mmol) of borane-THF complex (1M) are
provided under argon with ice  cooling. A solution of 823 mg
(3.76 mmol) of 2-methyl-4-(trifluoromethoxy)benz- amide
(Example 4A) in 80 ml of THF is added dropwise and then the
mixture is  stirred under reflex for 8 h. With ice cooling, 80
ml of IN hydrochloric acid are  added dropwise (until the
evolution of gas comes to an end) and the mixture is  heated
under reflux for 1 h. The reaction mixture is then rendered
alkaline with a IN  sodium hydroxide solution and extracted
three times with dichlorornethane, the  combined organic phases
are dried over sodium sulfate and the solvent is removed  under
vacuum. This gives an oil which is reacted further without
furthei purification.  Yield: 732 mg (95% of theory). LC-MS
(method 3): R, = 1.41 min.  MS (ESI')c m/z = 206 (M+H) 1H NMR
(400 MHz, CDC13): S = 7.32-7.40 (m, 1H), 6.99-7.11 (m, 2H),
3.95-4.01 (m,  2H), 2.40 (s, 3H). Adding excess HCl in dioxane
(4N) and removing the volatile components on a  rotary
evaporator gives the corresponding hydrochloride. 37  Example
6A 2-Bromo-4-chlorobenzylamine Br  HZN 6V  CI  13.9 ml (13,9
mmol) of borane-THF complex (1 NO are provided with ice
cooling. 



Slowly a solution of 604 mg (2.8 mmol) of
2-bromo-4-chlorobenzonitrile (Example  1A) in 60 ml of THE is
added. Thereafter the reaction mixture is heated under retlux
for 1 h, cooled, and 20 ml of IN hydrochloric acid are added
dropwise with ice  cooling. For the work up, the solution is
rendered alkaline with a IN sodium  hydroxide solution and
extracted with dichloromethane. The organic phase is dried
over sodium sulfate and concentrated on a rotary evaporator.
The crude product (450  mg, about 73% pure) is reacted further
without purification. 1H NMR (300 MHz, CDCl3): 8 = 3.89 (s,
2H), 7.35-7.45 (m [ABM], 2H), 7.55 (d, 1H). 38  Example 7A
2-Chloro-4-trifluoromethoxybenzylamine hydrochloride  CI  x HCI
HIN I \  / O F  The preparation takes place in analogy to
Example 6A from the compound of  Example 3A with a subsequent
treatment with 4N hydrochloric acid in dioxane and  removal of
the volatile components on a rotary evaporator. 'H NMR (300
MHz, DMSO-d6): S = 4.15 (s, 211), 7.52 (d, 1H), 7.70 (s, 1H),
7.78 (d,  1H), 8.56 (bs, 3H). Example SA
2,4-Dichloro-6-methylbenzylamine hydrochloride  CI 



x HCI  HIN HC CI The preparation takes place in analogy to
Example 6A from 2,4-dichL)ro-6-methyl- benzonitrile with a
subsequent treatment with 4N hydrochloric acid in dioxane and
removal of the volatile components on a rotary evaporator. 39
'H NMR (300 MHz, DMSO-dc): 8 = 2.5 (s, 3H),14.10 (s, 21-I),
7.40 (s, 1H). 7.60 (s, IH),  8.40 (bs, 3H). LC-MS (method 4):
R,= 2.44 min, MS (ES+) = 190 (M+H)'.  Example 9A
2-Methyl-4-trifluoromethyl-benzylamine - hydrochloride  CHI
H2N x MCI CF3  The preparation takes place in analogy to
Example 6A from 2-methyl-4-trifluoro- methylbenzonitrile with a
subsequent treatment with 4N hydrochloric acid in  dioxane and
removal of the volatile components on a rotary evaporator. 'H
NMR (300 MHz, DMSO-d6): 8 = 2.43 (s, 3H), 4.09 (s, 2H), 7.63
(s, 3H), 8.56 (br. s,  3H). Example 10A
(all-cis)-N-Benzyl-3,5-dimethyl-4-hydroxypipe'n* dine  CH N OH



CH3 40  200 mg (0.60 mmol) of the TFA salt of
N-bentyl-3,5-dimethylpiperidin-4-one (for  preparation see:
Journal of Medicinal Chemistry (1964), 7 (6), 726-728) are
provided  in 2 ml of ethanol at RT, 46 mg (1.21 mmol) of sodium
borohydride are added and  the mixture is stirred overnight. 2
ml of water are added and the mixture is extracted  by shaking
between ethyl acetate and a 'saturated sodium chloride
solution. The  aqueous phase is again extracted with ethyl
acetate, and the combined organic  phases are dried over sodium
sulfate. The removal of the solvent on a rotary  evaporator
gives 130 mg (98% of theory) of the title compound, which is
reacted  further directly. Example 11A
(all-cis)-3,5-Dimethyl-4-hydroxypiperidine hydrochloride  CH3
H-N OH x HCI  CHj 130 mg of the compound of Example 10A are
hydrogenated using 1091, Pd on carbon  as a catalyst in 10 ml
of methanol and 0.5 ml of a 4M solution of hydrogen chloride
in dioxane under atmospheric pressure for 24 h. The catalyst is
filtered off and the  filtrate is freed from the solvents under
vacuum. The residue is dried under high  vacuum. This gives 98
mg (quantitative) of the title compound, which is used  without
further purification. MS (DCI NH3)): ml 2 = 147 (27) [M+NH4]',
130 (100) [M+H]'. 



41  Example 12A Ethyl (4-hydroxypiperidin-4-yl)acetate
hydrochloride  H3C  0 HOCN ~~_H x HCI 0 -3.01 ml (6.02 mmol) of
a 2M solution of LDA in THE are diluted in 7 ml of THE and
cooled to -78C. 540 pl (5.52 mmol) of ethyl acetate are added
and the solution is  stirred at -78C for 30 min. A solution of
1.00 g (5.01 mmol) of N-t?rt butoxycarb- onylpiperidin-4-one in
10 ml of THE Is added dropwise. The mixture is stirred at  -78C
for a further 1 h and then warmed slowly to RT overnight. A
saturated  ammonium chloride solution is added and the product
is extracted with  dichloromethane. The removal of the solvent
gives the ethyl (N-tert-butoxycarbonyl-
4-hydroxyplperidin-4-yl)acetate. This crude product is
chromatographed by HPLC  (method 6), whereby the
tertbutoxycarbonyl protecting group is cleaved by the
hydrochloric acid in the eluent. 478 mg (42% of theory) of the
title compound are  obtained. 'H NMR (400 MHz, DMSO-d6); S =
1.20 (t, j = 7.1 Hz, 3H), 1.69-1.86 (m, 4H), 2.48 (s,  2H),
2.96-3.18 (m, 4H), 4.07 (q, j = 7.1 Hz, 21i), 5.05 (br. s, 1H).
42  Example 13 3-Oxo-2,8-diazaspiro[4,5]decane hydrochloride HN
I x NH x HCI The title compound is obtained with quantitative
yield by treating 310 mg (1.22  mmol) of
8-tert-butoxycarbonyl-3-oxo-2,8-diazaspiro[4,5]decane (for
preparation see:  



Journal of Medicinal Chemistry (1995), 38(I9), 3772-3780) with
8 ml of a 4M  solution of hydrogen chloride in dioxane at RT
for 2 h and then removing the  volatile components on a rotary
evaporator and under high vacuum. MS (ES+): m/z = 155 [M+H]".
1H NMR (400 MHz, DMSO-d6): S = 1.71 (t, j = 7.1 Hz, 3H), 2.13
(s, 2II), 2.95-3.11 (m,  4H), 3-09 (s, 2H), 7.60 (br. s, 1H),
8.78 (br. s, 2H). 43  Example 14A
B-Benzyl-2-oxa-4,8-diazaspiro[4,5)decan-3-one  _rj 1  O)r NH 0
. 1.04 g (4.72 mmol) of
4-amino-l-benzyl-4-hydroxymethylpiperidine (for preparation
see: Eur. J. Med. Chim. Ther. (1974) 9, 424-433) axe suspended
in 16 rol of dichloro- methane and 842 mg (5.2 mmol) of
carbonyldiimidazole are added. As the reaction  progresses, a
solution forms, which following complete reaction i!; diluted
with  dichloromethane and washed first with water, then with a
5 per cent sodium  bicarbonate solution and once again with
water. The organic phase is dried over  sodium sulfate and
freed from the solvent on a rotary evaporator. 1.04 g of the
title  compound are obtained as a crude product, which is
reacted further as it is. LC-MS (method 4): R,= 1.80 min, MS
(ES+): m/z = 247 (M+H)' 'H NMR (400 MHz, CDC13): 5 = 1.74-1.84
(m, 4H), 2.40 (br_s, 4H), 3.50 (s, 2H), 4.12  (s, 2H), 5.90
(br.s, 1H), 7.22-7.35 (m, SH). 44  



Example 15A 2-Oxa-4, 8-diazaspi ro [4, 5 ] decan-3-one r_ NH
500 mg (1.61 mmol) of the compound of Example 14A are
hydrogenated using  10 mg of Pd (10% on carbon) in methanol and
100 W of 4N hydrogen chloride in  dioxane under atmospheric
pressure at RT overnight. The catalyst is filtered off and  the
filtrate is freed from the solvent on a rotary evaporator. The
free base cannot be  purified by extraction between ethyl
acetate and a sodium bicarbonate solution.  Therefore the
aqueous phase is concentrated on a -rotary evaporator and dried
and  the residue is, stirred with methanol. The salts are
largely removed by filtration.  Removal of the solvent from the
filtrate gives 360 mg of crude product, which is used  without
further purification. MS (DCI (Nth)): m/z = 174 (M+NH4)', 157
(M+H)*. 'H NMR (400 MHz, MeOD): S = 1.68-1.80 (m, 4H), 2.73 (m,
2H), 2.90 (m, 2H), 4.19  (s, 2H). 45  Example 16A Ethyl (S)-
(1-tert-butoxycarbonylpiperidin-3-yl) acetate 0 H3C  H3C~0 CH3
~0 O CH3  II 1 g (5.84 mmol) of racemic ethyl
piperidin-3-ylacetate are provided in dichloro- methane and 1.4
g (6.42 mmol) of di-tert-butyl dicarbonate are added. The
solution is  



stirred at RT until the evolution of gas comes to an end, and
freed from the solvent  on a rotary evaporator. The two
enantiomers are separated by means of chiral HPLC  (Daicel
Chirapak AD-H, 5 m, 250 mm x 20 mm, eluent isohexane/2-propanol
95 :  5). The product eluted first (R, = 5.10 min) Is the
(S)-enantionier (Example 16A) (311  mg, 20% of theory). The
product eluted later (Rt = 5.34 min) is the (R)-enantiomer
(Example 17A) (290 mg, 18% of theory). The absolute
stereochemistry was assigned  subsequently through the X-ray
structure of Example 73. Example 17A Ethyl (R)-(1-tert
butoxycarbonylpiperidin-3-yl)acetate H3 1 /H3  J~  H3C 0 ''~N
CH3  0 Preparation: see under Example 16A. 46  Example 18A
Ethyl (S)-piperidin-3-ylacetate hydrotrifluoroacetate  H3C~O\II
f  1i H  / .1 x TFA 0 1 280 mg (1.03 mmol) of ethyl
(S)-(1-tert-butoxycarbonylpiperidin-3-yl)acetate  (Example 16A)
are stirred with 2 ml of dichloromethane and 2 ml of
trifluoroacetic  



acid at RT for 1 h. The volatile components are removed on a
rotary evaporator and  the residue is dried under high vacuum.
The resulting oil (290 mg, 99% of theory) is  reacted further
as it is. MS (ES+): m/z = 172 [M+H]'. iH NMR (400 MHz, CDC13):
5 = 1.28 (t, 3H), 1.30 (m, 1H), 1.80-2.00 (m, 3H), 2.28- 2.35
(m, 31-1), 2.70 (br.q, 1H), 2.87 (br.q, 1H), 3.42 (d, 1H), 3.51
(d, 11-1), 4.13 (q, 2H),  8.50 (br s, 1H), 9.10 (br s, 1H).
Exarmr,Rle 19A Ethyl (R)-piperidin-3-ylacetate
hydrotrifluoroacetate  Fi3C\/0~  ~NH x TFA 0  290 mg (1.07
mmol) of ethyl (R)-(1-tert-butoxycarbonylpiperidin-3-yl)acetate
(Example 17A) axe stirred with 2 ml of dichloromethane and 2 ml
of trifluoroacetic  acid at RT for I h. The volatile components
are removed on a rotary evaporator and 47  the residue is dried
under high vacuum. The resulting oil (301 mg, 99% of theory) is
reacted further as it is. MS (ES+): m/z = 172 [M+HJ'. 'H NMR
(400 MHz, CDCI3): 8 = 1.28 (t, 31-I), 1.30 (m, 1H), 1.80-2.00
(m, 3H), 2.32 (br  s, 31-I), 2.70 (m, 1H), 2.87 (m, 1H), 3.42
(d, 1H), 3.50 (d, lI-I), 4-13 (q, 2H), 8.72 (br s,  1H), 9.30
(br s, 1H). Example 20A Ethyl
3-[(2,2,2-trifluoroethyl)amino]-2-(2,4,5-trifluoro-3-methoxyben
zoyl)acrylate (E +  



Z) 0 0  F O  F F LNH CH3  CHa F F 2.00 g (5.79 mmol) of ethyl
3-oxo-3-(2,4,5-trifluoro-3-methoxyphenyl)propanoate  (for
preparation see journal of Medicinal Chemistry , (1995), 38
(22), 4478-87) are  stirred under reflux in 3.8 ml (4.14 g,
40.55 mmol) of acetic anhydride and 4.82 ml  (4.29 g, 28.96
mmol) of tdethyl orthoformate for 2 it The solvent is then
removed  completely on a rotary evaporator and the residue is
dissolved in 10 m) of ethanol.  1.03 g (10.43 mmol) of
2,2,2-trifluoro-l-aminoethane are added dropwise to the ice-
cooled solution. The mixture is brought to room temperature and
stirred at that  temperature overnight. For the work up, the
solvent is removed and the residue is  reacted farther as a
crude product without purification steps (yield assumed to be
quantitive). 48  LC-MS (method 2): R,= 2.37 min, MS (ES+) = 386
(M+H)`. The following Examples 21A to 25A are prepared in
analogy to Example 20A from  the corresponding amines. 49
Example No, Structure Analytical data LC-MS
(method)/measurement  



values  o 0 21A :iciIiLcThc LC-MS (method 1): R, = 2.46 min
(R)-enantiomer / F NH eH MS (ES +): m/z = 400 (M+H) p 3  H 3 C
H3c FF F  0 0 F O^CH LC-MS (method 2): R, = 2.28 min  22A ~ / I
s MS (FS+): m/z = 364 (,M+H)'  racemic F F NH H3C H3C)F  0  F
LC-MS (method 3): R, = 2.72 min 23A MS (FS+): m/z = 358 (M+H)-
F , F CH3 'CH3  0 0 F 0 LC-MS (method 2): It, = 2.22 min  24A /
I MS (ES+): m/z = 368 (M+H)` F F NH CH3  O, H3 l F  C F  



O 0 25A F 0 LC-MS (method 1): R, = 2.40 min  (15,2R)- MS (ES+):
m/z = 382 (M+H)  enantiomer F F NH CH3 H3CIO A F 50  Example
26A Ethyl 6, 7-difluoro-8-methoxy-4-oxo-1- (2, 2,
2-trifluoroethyl)-1, 4-dihydroquinoline-3- carboxylate O 0 F I
0CH3  F \ N H3C~O LF  F F Under an argon atmosphere and with
ice cooling 0.32 g (8.I1 mmol) of 60% sodium  hydride are
provided in 5 ml of tetrahydroturan, and a solution of 2.23 g
(5.79 mmol) of the compound of Example 20A in 15 ml of
tetrahydrofuran is slowly  added dropwise. The mixture is
subsequently warmed to room temperature, stirred at  that
.temperature for 2 h and left to stand overnight. For the work
up, 2 ml of acetic  acid are added dropwise, the mixture is
stirred for 5 min, diluted with ethyl acetate,  washed several
times with water and once with a saturated sodium hydrogen
carbonate solution, the organic phase is dried over magnesium
sulfate and filtered,  



and the solvent is removed completely on a rotary evaporator.
The crude product is  prepurified by column chromatography on
silica gel 60 (eluent: dichloro- methane/methanol 100/1 -,
100/2). For fine purification one half of the crude  product is
purified by preparative HPLC (method 5) (0.83 g of pure
product). The  other half is recrystallised from acetonitrlle
(1.02 g). The overall yield is therefore  1.85 g (87% of
theory). HPLC (method 8): R,= 4.34 min  MS (DCI (NH3)) = 366
(M+H)'. 51  'H NMR (300 MHz, CDC13): 8 = 1.41 (t, 3H), 4.15 (s,
3H), 4.41 (q, 2H), 5.23 (q, 2H),  8.11 (dd, 11-1), 8.33 (s,
1H). Examples 27A to 31A listed in the table below are prepared
in analogy to Example  26A. Example No. Stricture Starting
Analytical data  Material LC-MS (method)/measurement  Example
values No. HPLC (method)/measurement  values  MS
(method)/measurement values  0 0 27A :'c'0c1 21A LC-MS (method
1): (R)- R, = 2.22 mienantiomer N Y r MS (ES+): m/z= 380 (M+H)'
H3CA H F F 



O 0 F 0^CH 22A HPLC (method 8):  2aA I ' R, = 4.11 min  racemic
F NN MS (DCI (NH3)): H3C.1 HSC` v F mjz = 344 (M+li)'  o 0 F
011~~CH 23A LC-MS (method 3):  29A 3 R, = 2.33 min F N MS
(ES+): m/z ,= 338 (M+H)'  H3C~0 52  Example No. Structure
Starting Analytical data Material LC-MS (method)/measurement
Example values  No. HPLC (method)/measurement values  MS
(method)/measurement  values  0 0 F OCH 24A LC-MS (method 2):
30A s R, = 1.83 min F l MS (ES+): m/z = 349 (M+H)  H3C~ YF F  



O O 31A F 25A LC-MS (method 2):  (1S,2R)- )/ I R, = 1.76 min
enantiomer F N CH3 MS (ES+): m/z = 342 (M+H)  H3CIO Example 32A
6,7-Difluoro-8-methoxy-4-oxo-1-(2,2,2-trifluoroethyl)-1,
4-dihydroquinoline-3- carboxylic acid O O  F OH  F F YF N  H3CF
800 mg (2.19 mmol) of the compound of Example 26A are provided
in a mixture of  25 ml of acetic acid-water-sulfuric acid
12:8:1 and stirred under reflux overnight. For 53  the work up,
the solvent is largely removed on a rotary evaporator, the
residue is  adjusted to a pH of 3, cautiously, with a saturated
sodium hydrogen carbonate solu- tion, with ice cooling, the
suspension is diluted with water and the precipitate is
collected by suction filtration. After drying of the filter
residue under high vacuum,  575 mg of the title compound are
obtained. LC-MS (method 3): R,= 2.41 min, MS (ES+) = 338 (M+H).
1H NMR (300 MFi2, CDC13): S = 4.21 (s, 3H), 5.37 (q, 2H), 8.11
(dd, 1H), 8.62 (s, 1H),  



14.05 (bs, 1H). The following Examples 33A to 37A are prepared
in analogy to Example 32A.  Example No. Structure Starting
Analytical data  Material LC-MS (method)/measurement values
HPLC (method)/ measurement  value MS (method)/ measurement
value  0 33A F OH 27A LC-MS (method 3):  (R)-enantiomer F / N I
R, = 2.47 min H3c'H3c~ F MS (ES+): m/z = 352 (M+H)  F F o 0 34A
F OH I I 28A HPLC (method 8): racemic Ra = 4.17 min F N MS
(ESI+): m/z = 316 (M+H)  H3C, F '0 54  Example No. Structure
Starting Analytical data Material LC-MS (method)/measurement
values  HPLC (method)/ measurement 



value  MS (method)/ measurement value  0 0 F off 29A LC-MS
(method 3)- 35A Rc = 2.35 min F MS (ES+): m/z = 310 (M+H)*  H3C
0  F OH 30A HPLC (method 7):  F N 36A R, = 4.15 min  MS (DCI
(NH3)):  H3C~0 F m/z = 337 (M+NH4)'  0 37A :I0H 31A LC-MS
(method 2):  (1S,2R)- / R, ='1.84 min enan>aomer MS (ES+): m/z
= 314 (M+H)'  H3C,0 A. "'F 55  Example 38A (6,
7-Difluoro-8-methoxy-4-oxo-1-(2, 2,2-tri fluoroethyl)-1,
4-dihydroquinolin-3- yl]carbonyl difluoroborate 



0 0 F  I  F ti  F NY H3C'0 F F  1.45 g (4.30 mmol) of the
compound of Example 32A are provided in 10 ml of
tetrahydrofuran, subsequently 6.81 ml (7.63 g, 53.75 mmol) of
boron trifluoride- diethyl ether complex are added and the
mixture is stirred overnight at 70'C. For the  work up, the
reaction mixture is cooled to room temperature and 50 ml of
diethyl  ether are added, the mixture is stirred for 20 min and
the resulting precipitate is  collected by suction filtration.
Drying of the solid under high vacuum gives 1150 mg  of the
title compound, which is reacted further without purification.
HPLC (method 7): R,= 4.25 min,  MS (DCI (NH3)) = 402 (M+NH4)'.
'H NMR (300 MHz, DMSO-d6): S = 4.21 (s, 3H), 6.12 (q, 2H), 8.38
(dd, 1H), 9.66 (s,  1H). 56  The following Examples 39A to 43A
are prepared in analogy to Example 38A. Example No. Structure
Starting Analytical data  Material LC-MS (method)) measurement
values  0 0 F I  39A F O~B~IF 33A LC-MS (method 2)~  



(R)-enantiomer R, = 1.98 min N MS (ES+): m/z = 400 (M+H)`  Mac
A H'C F  F O 0 F O~IBl~ F 34A LC-MS (method ]):  40A I / I R, =
1.96 min F N MS (ES+): m/z = 364 (M+H)'  ,O ~F HA H3C O 0 F #IN
OMB., F 35A LC-MS (method 1):  41A R, = 1.92 min F MS (ES+):
m/z = 358 (M+H)~  H3C'0 0 O F F O~B~F 36A LC-MS (method 3):
42A R, = 2.09 min F I/ I N MS (FS+): m/z = .368 (M+H)'  O /F 



H,c~ YI  F  0 0 F I  43A F 0~B"F 37A LC-MS (method 2):
(1S,2R)- R, = 1.74 min enantiomer F MS (ES+): m/z = 362 (M+H)
H5C-0 a "F 57  Example 44A (6, 7-Difluoro-l-)(1R,
25)-2-fluorocyclopropylamino) -8-methoxy-4-oxo1,4-dihydro-
quinolin-3-yl]carbonyl difluoroborate 0 O F  I  F OF  F #NI H3C
F From 750 mg (2.39 mmol) of
6,7-difluoro-l-((1R,2S)-2-fluorocyclopropylamino)-B-
methoxy-4-oxo-l,4-dihydroquinoline-3-carboxylic acid (for
preparation see WO  96/01262) and 4.08 g (29 mmol) of BF3
etherate, in analogy to Example 38A, 582 mg  of the title
compound are obtained. LC-MS (method 2): R, = 1.74 min  MS
(FS+): m/z = 362 (M+H)', 



1H NMR (400 MHz, CDC13): S = 9.17 (s, 1H), 8.15 (t, j = 8.5 Hz,
1H), 5,01 (dm, j = 63  Hz, 1H), 4.43 (m, 1H), 4.29 (s, 3H),
2.00-1.75 (m, 311). 58  Example 45A
8,9-Difluoro-3-methyl-7-oxo-2,3-dihydro-7H-[1, 4] oxazino[2,
3,4-ij] quino line-6- carbonyl difluoroborate O O F  I  F OF  F
N O CH3  From 1.0 g of
8,9-difluoro-3-methyl-7-oxo-2,3-dihydro-7H-(1,4]oxazino[2,3,4-
ij]quinoline-6-carboxylic acid (for preparation see journal of
Medicinal Chemistry  1992, 35 (4), 611) and 1.51 g (3 eq.) of
BF3 etherate, by the same method as described  for Example 38A,
1.0 g (85% of theory) of the title compound is isolated. MS
(ESI pos) : m/z = 330 (M+H)'. 1H NMR (400 MHz, DMSO-d6): S =
9.64 (s, 1H), 8.15 (dd, J = 7.5, 10.0 Hz, IH), 5.32  (m, 1H),
4.82 (d, j = 11.6 Hz, 11-1), 4.57 (dd, j = 11.5 Hz, 1.8 Hz,
1H), 1.56 (d, j = 7.0  Hz, 3H). 59  Example 46A
7-(4-Ethoxycarbonylpiperidin-1-yl)-6-fluoro
1-(2-fluoroethyl)-8-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 



0 0  F P ~ I OH  F13C N N 0 H3C'0  O F  155 mg (0.38 mmol) of
6,7-difiuoro=l-(2-fluoroethyl)-8-methoxy-4-oxo-1,4-dihydro-
quinolin-3-yl]-carbonyl difluoroborate (for preparation see
EP0241206) and 120 mg  (0.76 mmol, 2 eq.) of ethyl
piperldine-4-carboxylate ate stirred in 3 ml of acetonitrile
at 50C for 3 h. The solvent is removed on a rotary evaporator
and 0.56 ml of ethanol  and 0.53 ml of triethylamine are added
to the residue. This solution is heated at  reflux for 2 h. The
solvents axe removed on a rotary evaporator and the residue is
taken up in a little DMSO and separated by preparative HPLC
(method 5). Concen- tration of the corresponding fractions on a
rotary evaporator and drying under high  vacuum give 100 mg
(59% of theory) of the title compound LC-MS (method 2): 1L=
2.30 min, MS (ES+) : m/z = 439 (M+H)t. 'H NMl2 (500 MHz,
CDCI3): 5 = 14.67 (s, 1H), 8.59 (s, 1H), 7.98 (d, J = 12.1 Hz,
1H),  4.83 (dt, j = 25,6, 4 Hz, 2H), 4.71 (dt, j = 47 Hz, 4 Hz,
2H), 4.19 (q, j = 7-1 Hz, 2H),  3.83 (s, 3H), 3.51 (br. d, J =
1,2 Hz, 2H), 3.23 (br. t, j = 12 Hz, 2H), 2.54 (m, 1H), 2.05
(br. d, j = 10 Hz, 2H), 1.90 (m, 211), 1.28 (t, J = 7.1 Hz,
3H). 60  Example 47A
7-(4-EthoxycarbonyLpiperidin-1-yl)-6-fluoro-8-methoxy-4-oxo-1-(
2, 2, 2- trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid
0 0  



F OH  H3C I O N -0 F H3C /IX  O F F According to the same
method as for Example 46A, from 800 mg (2.08 mmol) of  [6,
7-difluoro-8-methoxy-4-oxo-1-(2, 2,2-trifluoroethyl)-1,
4-dihydroquinolin-3-yl] carb- onyl difluoroborate (Example 38A)
and 653 mg (4.15 mmol) of ethyl piperidine-4- carboxylate, 625
mg (63% of theory) of the title compound are obtained. HPLC
(method 8): R, = 4.97 min.  MS (ES+): m/z = 475 (M+H]'. 'H NMR
(400 MHz, CDC13): 8 = 14.40 (s, 1H), 8.54 (s, 1H), 7.93 (d, j =
12.1 Hz, 1H),  5.31 (q, j = 7.9 Hz, 2H), 4.19 (q, j = 7.1 Hz,
2H), 3.86 (s, 3H), 3.53 (br. d, j = 12.5 Hz,  2H), 3.23 (br. t,
j = 12 Hz, 21-1), 2.54 (m, 1H), 2.09-2.01 (m, 2H), 1.97-1.85
(m, 2H),  1.29 (t, j = 7.1 Hz, 3H). Alternative process for
larger quantities: 15.5 g (40.3 mmol) of the compound of
Example 38A and 12.66 g (80.52 mmol) of ethyl
piperidine-4-carboxylate are stirred  in 290 ml of acetonitrile
at 50C overnight. The solvent is removed completely on a
rotary evaporator and the residue is stirred under reflux with
a mixture of 250 ml of 61  ethanol and 125 ml of triethylarnine
for 1 h. The solvent is removed on a rotary  evaporator and the
residue is dissolved in methanol. This solution is stirred into
1000  ml of IN hydrochloric acid. The precipitated product is
collected by suction filtration  and dried under high vacuum.
This gives 19.1 g (74% of theory) of the title  compound. 



The following Examples 48A to 54A are prepared in analogy to
the instructions of  Example 46A. If no starting material is
entered for the piperidine moiety, the  substituted piperidine
employed is commercially available. Example Structure Starting
Analytical data No. Materials LCMS (method)/measurement  values
0 0 48A F \ I OH 39A LC-MS (method 3):  (R)- Macl ` N R, = 2.92
min. enantiomer 0 ,0 MS (ES+): m/z = 489 (M+H)"  HNC H3c O N F
F  O  49A F OH 40A LC-MS (method 1)_ racemic Mac ` ~JIN ' N R,
= 2.57 min. O ~f v Hlc~oHiejl-~F MS (ES+): m/z = 453 (M+H)'  0
F \ OH 41A LC-MS (method 1):  50A M30 IH IN R = 2.71 min. 0
~C'0 MS (ES+): m/z = 447 (M+H)'  II vo F OH 42A LC-MS (method
3)-- 51A M'C N N Re = 2.69 min. 



o -o F MS (ES+): m/z = 457 (M+H)*  F 62  Example Structure
Starting Analytical data No- Materials LC-MS
(method)/mcasuremeya  values  0 O 52A F off 44A LC-MS (method
3):  (1R,2S)- Hoc IN IN Rc = 2.74 min enantiomer 1 YON c'0 MS
(ES+): m/z = 451 (M+H)- 0 0 0 :)(0H LC-MS (method 1):  53A 2.44
min racemic ~oH, MS (ES+): m/z = 419 (M+H)'  0 0 0 F OH LC-MS
(method 1):  54A /~ ~ 38A + R, = 2.03 min N NI 0 IF 15A MS
(ES+): m/z = 474 (M+H)'  F ONH H30 F  0 



Example SSA
7-[(3S)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-y1]-6-fluoro-8-metho
xy-4-oxo-1-(2, 2, 2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid 0 0  F
OH  H3C~0 N I / N  Y~Nr 00 110 F  H3C F  F 63  290 mg (1.05
mmol) of the compound of Example 18A (S-enantiomei) are
provided  in 8 ml of acetonitrile at RT, and 177 pl of
N,N-diisopropylethylamine (1.1 eq.) and  subsequently 356 mg
(0.92 mmol) of the compound of Example 38A are added. The
mixture is stirred at 50C. After one hour, 80 pI of
N,N-diisopropylethylamine (0.5  eq.) and after 2 hours a
further SO pl of N,N-diisopropylethylamine (0.5 eq.) are
added. The mixture is left stirring at S0C overnight, then
freed from the volatile  components on a rotary evaporator. The
residue is boiled with 1.4 ml of ethanol and  1.4 ml of
triethylamine for 2 h and the solution is cooled to RT.
Following the  removal of the volatile components on a rotary
evaporator, the residue is taken up in  DMSO and separated by
preparative HPLC (method 5). 243 mg (52% of theory) of the  



title compound are obtained. LC-MS (method 2): R, = 2.65 min
MS (ES+): m/z = 489 (M+H)* 1H NMR (400 MHz, CDCl3): S = 14.41
(s, 1H), 8.52 (s, 1H), 7.92 (d, j = 12 Hz, 1H),  5.31 (dq, J =
2.5, 7.9 Hz, 21-0, 4.14 (q, j = 7.1 Hz, 2H), 3.84 (s, 3H), 3.50
(br. d, J = 12.1  Hz, 2H), 3.23 (br. d, j = 12.7 Hz, 2H), 3.14
(br, t, j = 11 Hz, 1H), 2.90 (br. t, j - 11 Hz,  1H), 2.30-2.20
(m, 3H), 1.96 (br. d, J - 8 Hz, 1H), 1.85-1.70 (m, 2H), 1.26
(t, j = 7.1  Hz, 3H). 64  Example 56A
7-[(3R)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-yiJ-6-fluoro-8-metho
xy-4-oxc-1-(2, 2,2- trifluoroethyl)-1,
4-dihydroquinoline-3-carboxylic acid 0 0  F I I OH  H3C~ N N O
v H CEO F  3 YF  F 300 mg (1.05 mmol) of the compound of
Example 19A (R-enantiomer) are provided  in 8 ml of
acetonitrile at RT, and 183 pl of N,N-diisopropylethylamine
(1.1 eq.) and  subsequently 368 mg (0.96 mmol) of the compound
of Example 38A are added. The  mixture is stirred at 50C. After
one hour, 83 Ill of N,N-diisopropylethylamine (0.5  eq.) and
after 2 hours a further 83 pl of NN-diisopropylethylamine (0.5
eq.) are  added. The mixture is left stirring at 500C
overnight, then freed from the volatile  



components on a rotary evaporator. The residue is boiled with
1.4 ml of ethanol and  1.4 ml of triethylamine for 2 h and the
solution is cooled to RT. Following the  removal of the
volatile components on a rotary evaporator, the residue is
taken up in  DMSO and separated by preparative HPLC (method 5).
243 mg (52% of theory) of the  title compound are obtained.
LC-MS (method 2): R, = 2.65 min  MS (ES+): m/z = 489 (M+H)' 'H
NMR (400 MHz, CDC13): S = 14.44 (s, 1H), 8.53 (s, 111), 7.92
(d, j = 12 Hz, 1H),  5.31 (dq, j = 2.5, 7.9 Hz, 21-1), 4.14 (q,
j = 7.1 Hz, 2H), 3.84 (s, 311), 3.50 (br. d, j = 12.1 65  Hz,
2H), 3.23 (br. d, j = 12.7 Hz, 2H), 3.14 (br. t, j = 11 Hz,
1H), 2.90 (br. t, j - 11 Hz,  1H), 2.30-2.20 (m, 3H), 1.96 (br.
d, j - 8 Hz, 1H), 1.85-1.70 (m, 2H), ].26 (t, J = 7.1  Hz, 3H).
Example 57A
7-[4-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-8-methoxy-4-
oxo-1-(2,2,2- trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic
acid 0 0 F I I OH N  ' CI) N / YF  HSCO 1111 %c F  1100 mg
(2.86 mmol) of
6,7-difluoro-8-methoxy-l-(2,2,2-trifluoroethyl)-4-oxo-1,4-
dihydroquinolin-3-yl]carbonyl difluoroborate (Example 38A) and
979 mg (5.71  



mmol, 2 eq.) of ethyl piperidin-4-ylacetate are stirred in 20.6
ml of acetonitrile at  50C for 3 h. The solvent is removed on a
rotary evaporator and 14 ml of ethanol  and 28 ml of
triethylamine are added to the residue. This solution is heated
at reflux  for 1 h. The solvents are removed on a rotary
evaporator and the residue is taken up  in DMSO/acetonitrile
and separated by preparative HPLC (method 5). Concentration  of
the corresponding fractions on a rotary evaporator and drying
under high vacuum  give 358 mg (26% of theory) of the title
compound. LC-MS (method 2): R, = 2.64 min  MS (ES+): miz = 489
(M+H)' fi 66  'H NMR (400 MHz, CDC13): 8 = 14.48 (s, 1H), 8.54
(S, 114), 7.90 (d, 1H), 5.32 (q, 211),  4.17 (q, 2H), 3.83 (s,
3H), 3-50 (br. d, 2H), 3.22 (br. d, j = 12.7 Hz, 2H), 2.32 (d,
2H),  2.04 (m, 1H), 1,84 (br. d, 21-1), 1.49 (dq, 2H), 1.28 (t,
3H). Example 58A
7-(4-Aminocarbonylpiperidin-1-yl)-6-fluoro-8-methoxy-4-oxo-
1-(2, 2,2-tri.fluoroethyl)- 1,4-dihydroquinollne-3-carboxylic
acid 0 0  F OH  10H N HZN 3C0 YF  0 F 800 mg (2.08 mmol) of the
compound of Example 38A and 533 mg of 4-aminocarb- 



onylpiperidine (4.16 mmol) are stirred in 15 ml of acetonitrile
at S0C overnight. The  solvent is removed on a rotary
evaporator and the residue is boiled with 20 m1 of  ethanol and
10 ml of triethylamine for 1 h. After cooling, the volatile
components  are removed on a rotary evaporator. The residue is
stirred with acetonitrile and the  solid is collected by
filtration, washed with acetonitrile and dried under HV. 655 mg
of the title compound (71% of theory) are obtained. LC-MS
(method 1): R, = 1.90 min  MS (ES+): m/z = 446 (M+H)' 67  'H
NMR (400 MHz, DMSO-d6): S = 9.01 (s, 1H), 7.81 (d, j = 12.2 Hz,
1H), 7.31 (s, 1H),  6.82 (s, II-[), 5.78 (q, j = 8.7 Hz, 2H),
3.81 (s, 3H), 3.45 (br, d, j - 12.4 Hz, 2H), 3.16  (br. t, j =
12.2 Hz, 2H), 2.38-2.27 (m, 1H), 1.83-1.67 (m, 4H). Example 59A
1-Cyclopropyl-7-(4-ethoxycarbonylpiperidin-1-yl)-6-fluoro-8-ine
th.oxy-4 -oxo-1,4-di- hydroquinoline-3-carboxylic acid a O  F
OH  H3C N I N 0 HC EO  IS  0 A solution of 275 mg (1.75 mmol)
of ethyl piperidine-4-carboxylate and 250 mg  (0.73 mmol) of
(T-4)-(1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3
-qui- 



nolinecarboxylato-O3,O4)boron difluoride (for preparation see:
Journal of Medicinal  Chemistry (1995), 38(22), 4478-87) in 5
ml of acetonitrile is stirred at 500C over- night. The solvent
is removed on a rotary evaporator and the residue is taken up
in  S ml of triethylamine and 50 ml of ethanol and heated at
reflux for 4 h. After  cooling, the solution is concentrated on
a rotary evaporator and the product is  purified by RP-HPLC
(method 6). 214 mg (68% of theory) of the title compound axe
obtained. 'H NMR (300 MHz, DMSO-d6): 8 =1.00-1.06 (in, 2H),
1.09-1.16 (m, 2H), 1.21 (t, J =  7.1 Hz, 3H), 1.68-1.80 (m,
2H), 1.96 (br d, j = 11 Hz, 2H), 2.59 (m, 1H), 3.22 (br, t, J =
12 Hz, 2H), 3.48 (br. d, j = 12.5 Hz, 2H), 3.75 (s, 3H), 4.10
(q, j = 7.1 Hz, 2H), 4.16 (m,  1H), 7.74 (d, J = 12.0 Hz, 1H),
8.69 (s, 1H), 14.95 (s, 11-1). 68  By the same method as for
Example 59A, from the same starting material and the
correspondingly substituted piperidines, the following Examples
60A to 62A are  prepared. If no example number is specified for
the piperidine moiety, the  substituted piperidine employed is
commercially available. Example Structure Piperidine Analytical
data No. LC-MS (method)/measurement  values  0 0 F 60A OH LC-MS
(method 1):  CN it, = 2.67 min H,C o~I~ o LLA" 



H,c' MS (ES+): m/z = 447 (M+H)t  0 61A off 12A LC-MS (method
3):  H,o~o N N R = 2.29 min o Ha ~c,o MS (ES+): m/z = 463
(M+H)t  62A 0 I OH LC-MS (method 21:  N N It, = 2.06 min N H5C
A MS (ES+): m/z = 472 (M+Ti)' 69  Example a 63A
6-Fluoro-7-(4-hydroxypiperidin-1-yl)-8-methoxy-4-oxo-1-(2, 2,
2-trifluor(iethyl)-1, 4- dihydroquinoline-3-carboxylic acid 0 0
F I OH  CjN#N- 0 F  H O YF  H3F 500 mg (1.30 mmol) of the
compound of Example 38A and 394 mg (3.90 mmol) of
4-hydroxypiperidine are stirred in 5 ml of acetonitrile
overnight at 50C. The solvent  is removed on a rotary
evaporator and the residue is heated at reflux in 5 ml of
ethanol for 2 h. The suspension is cooled to 0C and filtered.
The solid is washed  



with ethanol/water 10 : 1 and dried under high vacuum. 2S3 mg
(4746 of theory) of  the title compound are obtained. LC-MS
(m.ethod 3): R1= 2.21 min, MS (ES+) = 419 (M+H)'. 'H NMR (400
MHz, DMSO-d6): 6 = 1.50-1.61. (m, 2H), 1.86-1.93 (m, 2H), 3.16
(br t, j =  11-5 Hz, 211), 3.44 (br d, j = 12 Hz, 2H), 3.70 (m,
1H), 3.80 (s, 3H), 4.79 (d, j = 4.1 Hz,  1M, 5.78 (q, j = 8.6
Hz, 2H), 7.80 (d, j = 12.2 Hz, 111), 9.01 (s, 1H), 14.66 (s,
1H). By the same method as for Example 63A, with the
correspondingly substituted  piperidine, the following Example
64A is prepared. 70  Example Structure Starting Analytical data
No. Material LC-MS (method)/measurement  values  F 64A I I ON
43A LC-MS (method 2):  (1S,2R)- H~c\ N N R, = 2.32 min
enantiotner  N c' MS (ES+): m/z = 4:i 1 (M+H)'   , F Example
65A
7-[3-(2-Ethoxy-2-oxoethyl)-piperidin-1-yll-6-fluoro-8-methoxy-4
-oxo-1-(2, 2,2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid
(racemic) O 0  H3C0 0 F I OH  N N F  



,O YF  HsC F 100 mg (0.26 mmol) of the compound of Example 38A
and 80 mg (0.47 mmol) of  ethyl piperidin-3-ylacetate are
stirred in 1.5 ml of acetonitrile at 50C overnight. The
solvent is removed on a rotary evaporator and the residue is
heated at reflux in 3 ml  of ethanol for 1 h. Ethanol is
removed on a rotary evaporator. The residue is stirred  with
ethanol several times and the solvent is removed on a rotary
evaporator. The  solid is then dissolved with 4 ml of
ethanol/water 8 : 2, and the major part of the  ethanol is
removed by distillation, whereby the product precipitates. The
mixture is  cooled at 0C for 20 min and the product is
collected by filtration. The solid is dried  under high vacuum.
85 mg (67% of theory) of the title compound are obtained. 71
LC-MS (method 2): R, = 2.62 min MS (ES+): m/z = 489 (M+1-I)' 'H
NMR (400 MHz, DMSO-d6): 5 = 1.18 (t, 3H), 1.22 (in, 11-1),
1.59-1.80 (m, 214), 1.84  (br d, 1H), 2.09 (m, 1H), 2.30 (d,
2H), 3.11 (t, 1H), 3.39 (m, 2H), 3.79 (s, 3H), 4.05 (q,  2H),
5.78 (q, 2H), 7.80 (d, 1H), 9.01 (s, 1H), 14.6 (br s, 1H).
Example 66A 6-Fluoro-7-[(all-cis)-4-hydroxy-3,
5-dimethylpiperidin-1-yl]-8-methoxy-4-oxo-1-(2, 2,2-
trifluoroethyl)-1, 4-dihydroquinoline-3-carboxylic acid 0 0  F
OH  H3C )?!N) I D: O ~F HO H3C  



CH3 FF 201 mg (0.52 mmol) of the compound of Example 38A and 95
mg (0.57 mmol) of  (aJI-cis)-3,5-dimethyl-4-hydzoxypiperidine
hydrochloride (Example 11.A) are stirred  with 109 pl (0.63
mmol) of N,N-diisopropylethylamine in 1.5 ml of acetonitrile at
SoC overnight. The solvent is removed on a rotary evaporator
and the residue is  taken up in 2 ml of triethylamine and 4 ml
of ethanol and heated at reflux for I h.  After cooling, the
solution is freed from the solvents on a rotary evaporator and
the  product is purified by RP-HPLC (method 5). 36 mg (15% of
theory) of the title  compound are obtained. LC-MS (method 2):
Rt= 2.28 min, MS (ES+) = 447 (M+H)'. 72  'H NMR (400 MHz,
CDC13): 8 = 1.01 (d, J = 6.9 Hz, 6H), 1.43 (br.s, 1H), 2.02 (m,
21-I),  3.09 (dd, J = 4.2, 12.4 Hz, 2H), 3.22 (br t, j = 11.5
Hz, 2H), 3.76 (br s, 1H), 3.78 (s,  3H), 5.31 (q, j = 7.9 Hz,
2H), 7.91 (d, J = 12.1 Hz, 1H), 8.52 (s, 1H), 14.50 (s, 1H).
Example 67A
6-Fluoro-8-methoxy-4-oxo-7-(3-oxo-l-oxa-3,8-diazaspiro[4,5]dec-
8-yl)-l.(2,2,2- trifluoroethyl)-1,
4-dihydroquinoline-3-carboxylic acid 0 0  F I I OH  N HN H3CO F
O F F  0 From 760 mg (4.87 mmol) of
1-oxa-3,8-diazaspiro[4,5]decan-2.-one (for preparation  see
Journal of Medicinal Chemistry (1981), 24, 1320-28) and 937 mg
(2.43 mmol) of  



Example 38A, in analogy to the preparation of Example 66A, 160
mg (6% of theory)  of the title compound axe isolated. LC-MS
(method 3): R,= 2.30 min, MS (ES+) = 474 (M+H)'. 73  Example
68A 1-CyclopropyI-6-fluoto-8-me th oxy-4-oxo-7-(3-oxo-2, 8-di
azaspiro [4, 5] dec: an-8-yl)-1, 4-
dihydroquinoline-3-carboxylic acid 0 0 OH  N A  HN HaC 0 0
From 99 mg (0.52 mmol) of 3-oxo-2,8-diazaspiro[4,5)decane
hydrochloride (Example  13A) the free base is liberated by
stirring with 1 g of tris(aminoethyl)polystyrene in
dichloromethane/methanol 10:1 for 20 minutes and subsequent
filtration and  removal of the solvents on a rotary evaporator.
The residue is taken up in 3 ml of  acetonitrile and stirred
with 89 mg (0.26 mmol) of (T-4)-(1-cyclopropyl-6,7-difluoro-
1,4-dihydro-8-methoxy-4-oxo-3-quinolincarboxylato-03,04)borori
difluoride  (for preparation see: Journal of Medicinal
Chemistry (1995), 38(22), 4478-4487) at  SO'C overnight. The
solvent is removed on a rotary evaporator and the residue is
taken up in 3 ml of triethylamine and 30 ml of ethanol and
heated at reflux for 1.5  h. After cooling, the solvents are
removed on a rotary evaporator and the residue is  taken up in
a little DMSO and purified by RP-HPLC (method 5). 56 mg (50% of



theory) of the title compound are obtained. LC-MS (method 3):
R1= 1.92 min, MS (ES+) = 430 (M+H)'. 1H NMR (400 MHz, CDC13): S
= 0.97-1.03 (m, 2H), 1.18-1.27 (m, 2H), 1.86 (t,1 = 5.3  Hz,
4H), 2.35 (s, 2H), 3.32 (s, 2H), 3.33-3.43 (m, 4H), 3.79 (s,
3H), 4.03 (m, 1H), 5.50  (s, 1H), 7.89 (d, j = 12.2 Hz, 1H),
8.82 (s, 1H), 14.73 (s, 1H) 74  Example 69_A
6-Fluoro-8-methoxy-4-oxo-7-(3-oxo-2,8-diazaspiro[4.5]
dec-8-yl)-1-(2, 2, 2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid 0 0  F I
I OH  N N HN F  M,C F  F  O In analogy to the preparation of
Example 68A, from 146 mg of Example 38A  (0.38 mmol) and 145 mg
(0.76 mmol) of 3-oxo-2,8-diazaspiro[4,5]decane hydro- chloride
(Example 13A), 73 mg (21% of theory) of the title compound are
obtained.  LC-MS (method 3): R,= 2.13 min, MS (ES+) = 472
(M+H)*. J`ple 70A 8-Chloro-l-cydopropyl-N-(2,
4-dtchlorobenzyl)-6, 7-difluoro-4-oxo-1,4-
dihydroquinoline-3-carboxamide O O Cl 



F I\ I N I\ H  F / N CI  CI X 75  15.0 g of
8-chloro-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydroquinolbie-
3-carboxy- lic add (for preparation see DE 3420743 or Y. Kimura
et al. J. Med. Chem. 1994, 37  (20), 3344) are dissolved in 500
ml of DMF, and 31.3 g of PyBOP and 10.6 g of 2,4-
dichlorobenzylamine are added. After one day the solvent is
removed on a rotary  evaporator and the residue is purified by
flash chromatography on silica gel  (toluene/ethyl acetate
95:5). 21.2 g (93% of theory) of the title compound are
obtained. LC-MS (method 1): Rt= 3.10 min, MS (ES+) = 457
(M+H)'. 'H NMR (300 MHz, DMSO-d6): 8 = 1.05-1.16 (m, 2H),
1.18-1.29 (m, 2H), 4.32 (m,  1H), 4.99 (d, j = 6.0 Hz, 1H),
7.35-7.45 (m, 2H), 7.64 (d, J = 2.0 Hz, 1 -1), 8.22 (dd, j =
8.9, 10.0 Hz, 11-I), 8.79 (s, 1H), 10.01 (t, j = 6.0 Hz, 1H).
76  Exemplary embodiments Exams I Ethyl
1-(3-([(2,4-dichlorobenzyl)amino]
carbonyl)-6-fluoro-8-methoxy-4.oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl]
piperidine-4-carboxylate O O CI  F \ I N I \  H 



H3C N CI  O NH3C F 0 F 200.0 mg (0.42 mmol) of the compound of
Example 47A and 111.3 mg (0.63 mmol)  of
2,4-dlchlorobenzylamine are provided in 2.6 ml of
N,N-dimethylformamide, and  257 gl (1.48 mmol) of
N,N-diisopropylethylamine and finally 438.8 mg (0.84 mmol)  of
PyBOP are added. The reaction is stirred at room temperature
for 3 h. For the work  up, the mixture is diluted with ethyl
acetate and washed twice with water, the  combined aqueous
phases are extracted once with ethyl acetate and the combined
organic phases are dried over sodium sulfate and freed
completely from the solvent  on a rotary evaporator.
Finepurification of the residue by preparative RP-HPLC  (method
5) gives the title compound with 250.0 mg (94% of theory). 'H
NMR (400 MHz, CDC13): S = 1.29 (t, j = 7 Hz, 311), 1.83-1.96
(m, 21-1), 2.03 (dd, J =  3, 13 Hz, 21I), 2.52 (tt, j = 3.8,
11.1 Hz, IH), 3.21 (br t, j = 12 Hz, 2H), 3.49 (br d, j  12 Hz,
2H), 3.84 (s, 3H), 4.19 (q, j = 7.1 Hz, 2H), 4.70 (d, j = 6.2
Hz, 211), 5.24 (q, j =  8.1 llz, 2H), 7.21 (dd, j = 2.0, 8.3
Hz, 1H), 7.390 (d, j = 8.1 Hz, 1H), 7,392 (d, J = 2 Hz,  1H),
7.91 (d, j = 12.5 Hz, 1H), 8.54 (s, 1H), 10.22 (t, j = 5.9 Hz,
1H). HPLC (method 7): R, = 5.65 min. 77  MS (ES+): m/z = 632
(M+H)* Example 2 Ethyl
1-[6-fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]
amino} carb- onyl)-4-oxo-1-(2,2, 2-trifluoroethyl)-1,
4-dihydroquinolin-7-yl]piperidin e-4-carbox- ylate 



O CH3  N I F  F( I H H3C N F  H YF 3  O'Yf F  100.0 mg (0.21
mmol) of the compound of Example 47A and 157.2 mg (0.42 mrnot)
of 2-methyl-4-(trifluoromethoxy)benzylamine (Example 5A) are
provided in 3 ml of  N,N-dimethylformamide, and 202 pl (1.16
mmol) of N,N-diisopropylethylamine and  finally 274.2 mg (0.84
mmol) of PyBOP are added. After 3 h at RT the entire reaction
mixture is separated by preparative HPLC (method 5). 96.0 mg
(69% of theory) of the  tide compound are obtained. 'H NMR (400
MHz, CDC13): 5 = 1.29 (t, j = 7.1 Hz, 3H), 1.83-1.96 (m, 2H),
2.03 (br dd,  J = 3, 13 Hz, 2H), 2.40 (s, 3H), 2.51 (m, 111),
3.21 (br. t, j = 12 Hz, 2H), 3.49 (bi. d, j =  12 Hz, 2H), 3.84
(s, 3H), 4.19 (q, j = 7.1 Hz, 2H), 4.62 (d, j = 5.6 Hz, 2H),
5.24 (q, j =  8.0 Hz, 2H), 6.98-7.03 (m, 2H), 7.36 (d, j = 8.1
Hz, 1H), 7.88 (d, j = 12.5 Hz, 1H), 8.56  (s, 1H), 10.07 (t, j
= 5.6 Hz, 1H). HPLC (method 8): Rt = 5.43 min.  MS (ES+): m/z =
662 (M+H)' 78  Example 3 Ethyl 1-[3-Q[2-chloro-4-(trifluorometh
oxy)benzyl]amino}carbonyl)-6-fluoro-8-meth- 



oxy-4-oxo-1-(2, 2, 2-trifluoroe thyl)-1, 4-dihyd
roquinolin-7-ylJ piperidine-4-carboxylate  O O CI H3C F / I H
FF  N N O FF  0 H3CEO YF F F  50.0 mg (0.105 mmol) of the
compound of Example 47A and 55.2 mg (0.21 mmol) of
2-chloro-4-(trifluoromethoxy)benzylarnine (Example 7A) are
provided in 1.5 ml of  N,N-dimethylformamide, and 101 pl (0.58
mmol) of N,N-diisopropylethylamine and  finally 137 mg (0.26
mmol) of PyBOP are added. After 30 min the entire reaction
mixture is separated by preparative HPLC (method 5). 63 mg (87%
of theory) of the  title compound are obtained. LC-MS (method
3): R, = 3.43 min.  MS (ESI pos): m/z = 682 (M+I-I)' rH NMR
(400 MHz, CDCia): 6 = 1.29 (t, j = 7.1 Hz, 3H), 1.83-1.96 (m,
2H), 1.99-2.03  (m, 2H), 2.52 (m, 111), 3.21 (br. t, J = 12 Hz,
2H), 3.49 (br. d, j = 12 Hz, 2H), 3.84 (s,  3H), 4.19 (q, j =
7.1 Hz, 2H), 4.72 (d, j = 6.0 Hz, 2H), 5.24 (q, j = 8.0 Hz,
2H), 7.10 (d,  J = 8.7 Hz, 2H), 7.27 (under CHCb signal, 1H),
7.49 (d, J = 8.7 Hz, 1H), 7.86 (d, J  12.6 Hz, 1H), 8.55 (s,
1H), 10.7.7 (t, j = 6.0 Hz, 1H). 79  Example 4 Ethyl
1-[6-fluoro-l-(2-fluoroethyl)-8-methoxy-3-({[2-methyl-4-(triflu
oromethoxy)- benzyl]
amino)carbonyl)-4-oxo-1,4-dihydroquinohn-7-yl]piperidine-4-carb
oxyl.ate F I I H FF  



HNC N O' F  N / 'f:  H'C'. O F 72.0 mg (0-164 mmol) of the
compound of Example 46A and 47.6 mg (0.197 mmol)  of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
SA) are provi- ded in 2.15 ml of N,N-dimethy[formamide, and 157
pl (0.90 mmol) of N,N-diiso- propylethylamine and finally 170.9
mg (0.33 mmol) of PyBOP are added. After over- night stirring
at RT the entire reaction mixture is separated by preparative
HPLC  (method 5). 85 mg (83% of theory) of the title compound
are obtained. LC-MS (method 3): R& = 3.22 min.  MS (ESI pas):
m/z = 626 (M+H)' . 'H NMR (400 MHz, CDCb;): 5 = 1.29 (t, J =
7.1 Hz, 3H), 1.83-1.96 (m, 2H), 2.03 (m,  2H), 2.41 (s, 3H),
2.51 (m, 1H), 3.21 (bi. t, J = 12 Hz, 2H), 3.47 (br. d, .f = 13
Hz, 213),  3.82 (s, 3H), 4.18 (q, J = 7.1 Hz, 2H), 4.62 (d, j =
5.7 Iiz, 2H), 4.69 (dt, j = 46, 4 Hz,  2H), 4.78 (dt, j = 31, 4
Hz, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.02 (s, 111), 7.36 (d, J =
8.0  Hz, 111), 7.93 (d, j = 12.6 Hz, 1H), 8.64 (s, 1H), 10.19
(t, J = 5.7 Hz, 1H). 80  Example 5 Ethyl
[6-fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]am
ino]carbon- yl)-4-oxo-1-(2,
2,2-tri.fluoroethyl)-1,4-dihydroquinolln-7-yl]piperidin-4-ylace
tate O O CH3  F )9~ I N O N N H OFF  



O H3C 'O YFF F 100.0 mg (0.18 mmol) of the compound of Example
57A and 46.7 mg (0.19 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
5A) are provided  in 1 ml of N,N-dimethylformamide, and 177 jil
(1.01 mmol) of N,N-ditsopropyl- ethylamine and finally 234.7 mg
(0.46 mmol) of PyBOP are added. After 1.5 h at RT  the entire
reaction mixture is separated by preparative HPLC (method 5).
92.0 mg  (66% of theory) of the title compound are obtained.
LC-MS (method 2): R, = 3.22 min.  MS (ESI pos): m/z = 676 (M+H)
'H NMR (400 MHz, CDC13): S = 1.28 (t, J = 7.1 Hz, 3H), 1.46 (m,
2H), 1.82 (br. d, J =  11 Hz, 2H), 2.20 (m, 1H), 2.32 (d, j =
7,1 Hz, 2H), 2.41 (s, 3H), 3.20 (br. t, j = 12 Hz,  2H), 3.45
(br. d, J = 12 Hz, 2H), 3.81 (s, 3H), 4.16 (q, j = 7.1 Hz, 2H),
4.62 (d, j = 5.6  Hz, 2H), 5.25 (q, J = 8.0 Hz, 2H), 7.00-7.04
(m, 21-1), 7.36 (d, J = 8.1 Hz, 1H), 7.87 (d, J  = 12.5 Hz,
1H), 8.56 (s, 1H), 10.08 (t, j = 5.6 Hz, 1H). 81  Example 6
Ethyl [3-[[(2,4-dichlorobenzyl)amino]
carbonyl}-6-fluoro-8-methoxy-44-oxo-1-(2,2,2-
trifluoroethyl)-1, 4-dihydroquinolin-7-yl]
piperidin-3-ylacetate O O CI  H3C F H 0 /  F  



O `vJ ~o YFF H,C  78 mg (0.16 mmol) of the compound of Example
65A, 116.3 mg (0.22 mmol) of  PyBOP and 9.7 mg of DMAP (0.08
mmol) are provided in 2 ml of N,N-dimethylform- amide and 56.2
mg (0.32 mmol) of 2,4-dichlorobenzylamine are added. The
mixture  is stirred at RT overnight and then separated by
preparative HPLC (method 5).  49.0 mg (47% of theory) of the
title compound are obtained. LC-MS (method 2): R~ = 3.21 min.
MS (ESI pos): m/z = 646 (M+H)' 'H NMR (400 MHz, DMSO-d6): S =
1.16 (t, 3 = 7.1 Hz, 3H), 1.18-1.28 (m, 1H), 1.60- 1,78 (m,
2H), 1.84 (m, 1H), 2.09 (m, 1H), 2.27-2.31 (m, 2H), 2.87 (br.
t, j = 10.5 Hz,  1,H), 3.08 (br. t, j = 11.5 Hz, 1H), 3.36 (m,
partly under water signal, 1H 1), 3.78 (s,  3H), 4.04 (q, j =
7.1 Hz, 2H), 4.60 (d, j = 6.0 Hz, 2H), 5.69 (q, j = 8.7 Hz,
2H), 7.38- 7.45 (m, 2H), 7.64 (d, j = 1.7 Hz, 111), 7.77 (d, J
= 12.1 Hz, 1H), 8.83 (s, 1H), 10.14 (t, j  = 6.0 Hz, 1H). In
analogy to Example 1 the following Examples 7 to 19 are
prepared. If no example  number is given for the starting amine
it is commercially available. 82  Example Structure Starting
Analytical data No. Materials LC-MS (method)/measurement
Example values  No. HPLC (method)/measurement values  MS
(method)/measurement  



values  CHS H,C H HPLC (method 7):  7 o 47A R = 5.55 min r F 0
F F MS (ES[+): m/z 612 (MrH)'  H, F " F 47A LC-MS (method 3):
8 HoC` ~+ I lI " + R,=3.36 min  H,G o F 9A MS (ES+): m/z = 646
(M+H)+  o i H3C F H LC-MS (method 3):  9 1 e ~ CHr 47A R, =
3.28 min a F F MS (ES+): m/z = 628(M*H)+  6r, F LC-MS (method
3): H 47A H ci R, = 3.44 min  10 IO + HaC MS (ES+):  o F 6A m/z
= 676 / 678 (M+H)+  



cu 47A LC-MS (method 1):  H,c 11 1 o "'c p + R, = 3.40 min  YC
HiG F F BA MS (ES+): m/z = 646 (M+H)  ~c LC-MS (method 3): N 12
47A R, = 3.31 min  1 ~F 0 F F F~F MS (ES+): m/z = 648 (M+H)' 83
Example Structure Starting Analytical data No. Materials LC-MS
(method)/measurement  Example values  No. HPLC
(method)/measurement values  MS (method)/measurement  values  0
F H I LC-MS (method 2):  13 " 64A R, = 3.04 min 0 ( I" 0  



"~c A. o F MS (ESA.): m/z 608 (M+H)`  F " H c / H / LC-MS
(method 1):  14 j c' S3A R,=3.14 min CH MS (ES+): m/z 576
(M+H)'  0 H 50A LC-MS (method 2):  HC 15 ~I" "  + &= 3.21 min
H3C o F F F 5A MS (ES+): m/z = 634 (M+H)'  T 0 H, ~c1 F\ 52A
LC-MS (method 1):  16 b I I" p + R,=3.21 min o 5A MS (FS+): m/z
= 638 (M+H)'  IIJ H'C F/Fl\F ~ I ~ I H ~ 51A LC-MS (method 2):
17 I o ~F II q + R, = 3.07 min  0 HC F' F o F SA MS (ES+): m/z
= 644 (M+H)'  



O H~ ~c I H 48A LC-MS (method 2):  18 " of + R,=3.22min  o Ht
oli,c F F F~F SA MS (ES+): m/z = 676 (M+H)'  0 84  Example
Structure Starting Analyttial data No. Materials LC-MS
(method)/measurement  Example values  No. HPLC
(method)/measurement values  MS (method)/measurement  values  o
H, r  N,c I I H 49A LC-MS (method. 2):  N 19 1 o F~ + R, = 3.10
min ,c H,C F F  Y01, SA MS (ES+): mh = 640 (M+H)'  Example 20
7-[(3S)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-B-metho
xy-N-[2-methyl-4- 



(trifluo romethoxy) b enzyl] -4-oxo-1-(2, 2, 2-td
fluoroethyl)-1, 4-dihydro quinolin a-A- carboxamide O 0 CH  HsC
F H F  H ~~N )P~YNI O F a -F  C0 F F  100.0 mg (0.21 mmol) of
the compound of Example 5SA and 59.4 mg (0.25 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
5A) are provided  in 2.7 ml of N,N-dimethylformamide and 196 ul
(1.13 mmol) of N,N-diisopropyl- ethylamine and finally 213.1 mg
(0.41 mmol) of PyBOP are added. The reaction  mixture is left
stirring overnight at RT and then separated as a whole by
preparative  HPLC (method 5). 100.0 mg (72% of theory) of the
title compound are obtained.  LC-MS (method 2): Rt = 3.24 min
85  MS (ES+): m/z = 676 (M+H)' 'H NMR (400 MHz, CDCI,): 8 =
10.08 (t, j = 5.7 Hz, 1H), 8.55 (s, 11HS), 7.87 (d, j =  12.4
Hz, 11.1), 7.36 (d, j = 8.3 Hz, 1H), 6.98-7.03 (m, 2H), 5.25
(q, j = 7.9 Hz, 2H), 4.62  (d, j = 5.6 Hz, 2H), 4.14 (q, j =
7.1 Hz, 2H), 3.83 (s, 3H), 3.45 (br. d, ] - 11 Hz, 1H),  3.38
(br. d, j - 12 Hz, 1H), 3.12 (bt.t, J - 11 Hz, 1H), 2.88 (br.t,
J - 11 Hz, 1H), 2.41 (s,  3H), 2.30-2.20 (m, 31-1), 1.95 (br.
d, J - 11 Hz, 1H), 1.85-1.70 (m, 2H), 1.25 (t, J = 7.1  Hz,
3H), 1.24 (m, 1H). 



Example 2l_
7-[(3R)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-8-metho
xy-N-[2-methyl-4-
(trifluoromethoxy)benzyl]-4-oxo-1-(2,2,2-trifluoroethyl)-1,4-di
hydroqu inoline-3- carboxamide O 0 CH3  H3C` F I\ I N \ F 1 H F
A ~JN O ~  0 ~/ H3C'0 F YFF  100.0 mg (0.21 mmol) of the
compound of Example 56A and 59.4 mg (0.25 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
SA) are provided  in 2.7 ml of N,N-dimethylformamide and 196 p1
(1.13 mmol) of N,N-diisopropyl- ethylamine and finally 213.1 mg
(0.41 mmol) of PyBOP are added. The reaction  mixture is left
stirring overnight at RT and then separated as a whole by
preparative  HPLC (method 5). 108 mg-(78% of theory) of the
title compound are obtained.  LC-MS (method 2): Rt = 3.23 min
86  MS (ES+): m/z = 676 (M+H) 1H NMR (400 MHz, CDCis): 8 =
10.08 (t, J = 5.7 Hz, 1H), 8.55 (s, 1H), 7.87 (d, j = 12.4  Hz,
1H), 7.36 (d, j = 8.3 Hz, 1H), 6.98-7.03 (m, 2H), 5.25 (q, j =
7.9 Hz, 2H), 4.62 (d, j  = 5.6 Hz, ZH), 4-14 (q, j = 7.1 Hz,
2H), 3.83 (s, 3H), 3.45 (br. d, j - 11 Hz, 1H), 3.38  



(br. d, j - 12 Hz, 1H), 3.12 (br. t, j - 11 Hz, 1H), 2.88 (br.
t, j - 11 Hz, 1H), 2.41 (s,  3H), 2.30-2.20 (m, 3H), 1.95 (br.
d, j - 11 Hz, 1H), 1.85-1.70 (m, 21I), 1.25 (t, j = 7.1  Hz,
314), 1.24 (m, 1H). In analogy to Example 1 the following
Examples 22 to 30 are also prepared.  Example Structure
Starting Analytical data No. Materials LC-MS
(methodlymeasurement  Example values  No. HPLC
(method)/measurement values  MS (method)/measurement  values  a
cii, H LC-MS (method 2):  "c i i 59A 22 j" j G R, = 3.05 min
K'c MS (ES+): m/z = 570 (M+H)'  0 a  ~F \ H 60A LC-MS (method
1):  23 " c1 R, = 3-17 min 0 H'C' o MS (ES+): m/z = 604 (M+H)'
H \ 60A R LC-MS (method 2): 7  24 Hc a =3.12 min 



0 HC' MS (ES+): m/z =: 584(M+H)'   87  Example Structure
Starting Analytical data No. Materials LC-MS (method)
/measurement  Example values  No. HPLC (method) /measurement
values  MS (method)/measurement  values  cH, cl F  o \ " 61A
LC-MS (method 3):  25 N a R,=3.17 min Ho H,c MS (ES+): m/z =
620 (M+FI)'  0 0 cr H,c F 1 H 59A LC-MS (method 2): Ifl 26 " o
c R, = 3.12 min 0 MS (ES+): m/z == 590 (M+H)'  F I\ NH 58A HPLC
(method 7): 27 r N NII cl R, = 4.64 min H2N IIU1vJ O `CF MS
(ES+): m/z := 603 (M+H)  HNC O 



CH,  F H 58A HPLC (method 7):  28 N a R, = 4.54 min N,N H,c cF,
MS (ES+): m/z 563 (M+H)'  0 F I I 58A 29 " MS (ES+): m/z = 619
(M+H)'  H2N P ~OF cF, Hoc  0 O O CH,  F #11 1 " 1 \ 58A LC-MS
(method 1):  30 cF, + R, = 2.59 min H,N p H,cp CF3 9A MS (ES+):
m/z = 617 (M+H)  0 88  Example 31 1-[6-Fluoro-8-methoxy-3-([
[2-methyl-4-(trifluoromethoxy)benzyl] amino} carbonyl)-4-
oxo-1-(2, 2,2-trifluoroethyl)-1,
4-dihydroquinolin-7-yl]piperidine-4-carboxamide 



O O CH F I I N F  H  N / N / O FF  H2N O Ha c C 0 F 60. 0 mg
(0.14 mmol) of the compound of Example 58A and 46 mg (0.16
mmol) of 2-.  methyl-4-(trifluoromethoxy)benzylamine
hydrochloride (Example SA) are provided  in 1.7 ml of
N,N-dimethylformamide and 129 l (0.74 mmol) of N,N-diisopropyl-
ethylamine and finally 140.2 mg (0.27 mmol) of PyBOP are added.
The reaction  mixture is left stirring overnight at RT and then
separated as a whole by preparative  HPLC (method 5). 57 mg
(67% of theory) of the title compound are obtained. LC-MS
(method 1): R, = 2.63 min  MS (ES+): m/z = 633 (M+H)'. 'H NMR
(400 MHz, CDCl3): S = 1.88-2.03 (m, 411), 2.40 (m, 111), 2.41
(s, 3H), 3.23 (br.  t, j = 12 Hz, 2H), 3.53 (br. d, j = 12 Hz,
2H), 3.87 (s, 31T), 4.62 (d, j = 5.6 Hz, 2H), 5.26  (q, J= 8.0
Hz, 2H), 5.34 (br.s, 1H), 5.49 (br s, 1H), 6.98-7.04 (m, 2H),
7.34 (d, J = 8.1  Hz, 1I-I), 7.89 (d, j = 12.5 Hz, 111), 8.56
(s, 1H), 10.06 (t, j - SHz, 1H) 89  Example 32
6-Fluoro-7-[(all-cis)-4-hydroxy-3,
5-dimethylpiperidin-1-yl]-8-methoxy-N-[2-methyl-4-
(trifluoromethoxy)benzyl)-4-oxo-1-(2,2,2-trifluoroethyl)-1,
4-dih ydroquinoline-3- carboxaruide O O CH3  



F N H 3 C N I/ H N O  O /F CF,  HO Fi3C Ix` CH3 F F 36 mg
(0,081 mmol) of the compound of Example 66A and 21.4 mg (0.089
mmol) of  2-methyl-4-(trifluoromethoxy)benzylamine
hydrochloride (Example SA) are provided  in 0.7 ml of
N,N-dimethylformamide and 77 pl (0.44 mmol) of
N,N-diisopropylethyl- amine and finally 105 mg (0.20 mmol) of
PyBOP are added- The reaction mixture is  left stirring at RT
for 1.S h, 1 ml of IN hydrochloric acid is added, and then the
mixture as a whole is separated by preparative HPLC (method 5).
36 mg (70% of  theory) of the title compound are obtained.
LC-MS (method 3): & = 3.24 min  MS (ES+): mlz = 634 (M+1-I)`.
1H NMR (400 MHz, CDC13): S = 1.01 (d, J = 6.9 Hz, 6H), 2.02 (m,
211), 2.41 (s, 3H),  3.05 (dd, j = 4.1, 12.4 Hz, 2H), 3.20 (t,
j = 11.7 Hz, 2H), 3.74 (s, 1H), 3.77 (s, 31-1), 4.62  (d, j =
5.6 Hz, 211), 5.26 (q, j = 8.0 Hz, 2H), 6.99-7.04 (m, 2H), 7.36
(d, j = 8.1 Hz, 1H),  7.87 (d, j = 12.5 Hz, 1H), 8.55 (s, 1H),
10.10 (t, j - 5.4 Hz, 1H). 90  Example 33
6-Fluoro-8-methoxy-N-[2-methyl-4-(trifluoromethoxy)benzyl]-4-ox
o-7 .(3-oxo-2,8- diazaspiro(4.5)dec-8-yl)-1-(2,2,
2-trifluoroethyl)-1, 4-dihydroquinoline-3-carboxamide  0 O CH3 



F I I N N N O  F CFy  O Y'F HN HaC  F O 36 mg (0.076 mmol) of
the compound of Example 69A and 22.1 mg (0.092 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
SA) are provided  in 1.0 ml of N,N-dimethylformamide and 73 pl
(0.42 mmol) of N,N-diisopropyl- ethylamine and finally 79.4 mg
(0.15 mmol) of PyBOP are added. The reaction  mixture is left
stirring overnight at RT and then separated as a whole by
preparative  HPLC (method 5). 27 mg (54% of theory) of the
title compound are obtained. LC-MS (method 1): R, = 2.73 min
MS (ES+): m/z = 659 (M+H)t. III NMR (400 MHz, CDCla): S =
1.84-1.88 (m, 4H), 2.34 (s, 2H), 2.41 (s, 31-I), 3.31 (s,  2H),
3.32 (br.s, 4H), 3.84 (s, 3H), 4.62 (d, j = 5.6 Hz, 2H), 5.24
(q, J 8.0 Hz, 2H),  6.99-7.03 (m, 2H), 7.36 (d, 3 = 7.7 Hz,
IH), 7.90 (d, j = 12.5 Hz, 111), 8.57(s, 1H);  10.05 (t, j -
5.5 Hz, 1H). 91  Example 34 1-Cyclopropyl-6-fluoro-8-methoxy-N-
[2-methyl-4-(trifluoromethoxy)benzyl]-4-oxo-7-
(3-oxo-2,8-diazaspiro
[4.5]dec-8-yl)-1,4-dihydroquinoline-3-carboxamide O O Chia  F 



H  N N L CF3  HN H3C 0 O  28 mg (0.065 mmol) of the compound of
Example 68A and 18.9 mg (0.078 mmdl) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example
SA) are provided  in 0.8 ml of N,N-dimethylformamide and 62
p1(0.36 mmol) of N,N-diisopropylethyl- amine and finally 67.9
mg (0.13 mmol) of PyBOP are added. The reaction mixture is
left stirring for 30 minutes at RT and then separated as a
whole by preparative HPLC  (method 5). 27 mg (54% of theory) of
the title compound are obtained. LC-MS (method 2): R, = 2.45
min  MS (ES+): m/z = 617 (M+H)*. 'H NMR (400 MHz, CDCla): 6 =
0.97 (m, 2H), 1.17 (m, 2H), 1.85 (m, 4H), 2.34 (s, 2H),  2.41
(s, 3H), 3.31 (s, 2H), 3.30-3.38 (m, 4H), 3.78 (s, 3H), 3.97
(m, 1H), 4.61 (d, J = 5.4  Hz, 2H), 5.58 (s, 1H), 7.005 (d, J -
8 Hz, 1H), 7.01 (s, 1H), 7.36 (d, J = 8.0 Hz, 1H),  7.85 (d, j
= 12.4 Hz, 1H), 8.86 (s, 1H), 10.21 (br, s, 1H). In analogy to
Example 1 the following Examples 35 to 42 are also prepared. 92
Example Structure Starting Analytical data No. Materials LGMS
(method)/measurement  Example values  No. HPLC
(method)/measurement values  



MS (method)/measurement  values  o a F N H LC-MS (method 2):  N
ci 68A 35 I R, = 2.43 min HN HC MS (ES+): m/z = 587 (M+H)`  0 0
H 69A LC-MS (method 3):  N N II H 36 ;J CF5 + R, = 2.96 min  HN
v H C CF I\I ' 7A MS (E5+): m/z = 679 (M+H)'  0 0 I i LC-MS
(method 3):  H 37 N NI C1 54A R, = 2.90 min   CF' MS (ES+): m/z
= 631 (M+H)+  h-NH HeC 0 o 0 CH, 



F \ FNi \ LC-MS (method 1):  38 N ? N Ct 54A R, = 2.67 min ~-NH
H,C CF, MS (ES+): m/z = 611 (M+H)  0 O O CH3  F \ \ 67A LC-MS
(method 2):  39 N N cF + R, = 2.57 min CF, 5A MS (ES+): m/z "
661 (M+H)'  H N tc 0 93  Example Structure Starting Analytical
data No. Materials LC-MS (method)/measurement  Example values
No. HPLC (method)/measurement values  MS (method)/measurement
values  0 0 ci F I LC-MS (method 1):  40 !vN O L ci 67A R, =
2.72 min HN  



~o H,C OF, MS (ES+): m/z 631 (M+H)'  a F, I I L LC-MS (method
3): 41 6"'0. o 62A R, = 3.29 min MS (ZS+): m/z = 629 (M+H)' x I
LC-MS (method 3):  42 Q1 o cl 62A R, = 3.24 min N""-"O' c L1 MS
(PS+): m/z = 609 (M+E-n'  Example 43
8-Chloro-7-{4-[(cyclohexylamino)carbonyljpiperidin-1-yl}-1-cycl
opropyl-N-(2, 4- dichlorobenzyl)-6-fluoro-4-oxo-1,
4-dihydroquinoline-3-carboxamide O O CI  F H  \ N IN Cl  HN CI
J~ //~~  0 a  i  94 {  200 mg (0.44 rnmol) of the compound of
Example 70A and 138 mg (0.66 mmol) of 



4-(cyclohexylamino)carbonylpiperidine (for preparation see WO
2003031397) are  heated with 91 pl (0.66 mmol) of triethylamine
in 4 ml of DMSO at 120C for 7 h.  After cooling, the entire
reaction mixture is separated by preparative HPLC (method  6).
30 mg of the title compound are obtained. LC-MS (method 3): R,
= 3.24 min  MS (ES+): m/z = 647 (M+lI)'  Example 44
8-Chloro-l-cyclopropyl-N-(2,4-dichlordbenzyl)-6-fluoro-7-(4-{[(
2-hydroxy-1,1- dimethylethyl)amino] carbonyl)
piperidin-1-yl)-4-oxo-1,4-dihydroquinoli ae-3- carboxamide 0 O
CI  OH F I I N HNC CH3 N / N Cl  HN CI O  By the same method as
for Example 43A, from 200 mg (0.44 mmol) of the compound  of
Example 70A and 131 mg (0.66 mmol) of
4-((2-hydroxy-1,1-dimethylethyl)amino- carbonyl)piperidine (for
preparation see GB932487 (1960)), 23 mg (8% of theory) of  the
title compound are obtained. LC-MS (method 1): Ri = 2.65 min 95
MS (ES+): m/z = 637 (M+H)' In analogy to Example 44 Examples 45
and 46 are prepared. Example Structure Starting Analytical data



No. Material LC-MS (method)/measurement  Example values  No.
HPLC (method) /measurement val tes MS (method)/measurement
valtcs  HO NH F I N LC-MS (method 3):  45 off i " H cl 70A R, =
2.73 min MS (ES+): m/z = 609 (M+H)  I F H LC-MS (method 1):  46
H,c 70A R, = 3.35 min O cl MS (ES+): m/z = 594 (M+H)  Enalzlple
47
1-[6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]
amino} carbonyl)-4-
oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin
e-4-carboxylic acid 0 O CH F I\ I N F  H  N N O FF  HO H CEO F 



0 F F 96  550 mg (0.698 mmol) of the compound of Example 2 are
provided in 10 ml of  dioxane, 3.5 ml of a 1M solution of
lithium hydroxide in water are added and the  mixture is
stirred overnight. The reaction mixture is acidified with 1N
hydrochloric  acid and freed from the solvents on a rotary
evaporator. The residue Is taken up in  DMSO and separated by
preparative chromatography (method 5). 330 mg (72% of  theory)
of the title compound are obtained. HPLC (method 8): R, = 4.67
min.  MS (ES+): m/z = 634 (M+H)* 'H NMR (400 MHz, CDC13): S =
1.87-1.99 (m, 2H), 2.08 (br dd, j = 3, 13 Hz, 2H), 2.41  (s,
3H), 2.60 (tt, j = 4.0, 11.1 Hz, 1H), 3.23 (br. t, j = 12 Hz,
213), 3.50 (br. d, j = 12 Hz,  2H), 3.85 (s, 3H), 4,63 (d, j =
5.7 Hz, 211), 5.27 (q, j = 8.0 Hz, 2H), 7.00-7.50 (m, 2H),
7.36 (d, j = 8.1 Hz, 1H), 7.90 (d, J = 12.3 Hz, 1H), 8.62 (s,
11-I), 10.10 (t, j = 5.7 Hz,  1H) Example 48
1-[3-([[2-Chloro-4-(trifluoromethoxy)benzyl)amino}carbonyI)-6-f
luoro-8-methoxy-4-
oxo-1-(2,2,2-trifluoioethyl)-1,4-dihydroquinolin-7-yljpiperidin
e-4-carboxylic acid O O CI  F I N I\  H O FF  N N O H3YFF  



C"0 OH F 40 mg (0.059 mmol) of the compound of Example 3 are
dissolved in 2 ml of dioxane,  and 293 p1 (5 eq.) of a 1M
solution of lithium hydroxide are added, and. the mixture 97
is stirred at RT until the reaction is complete (2 days). The
reaction mixture is  acidified with IN hydrochloric acid, a
little DMSO is added, and the entire crude  solution is
separated by'preparative HPLC (method 5). 25 mg (65% of theory)
of the  title compound are obtained. LC-MS (method 1): R, =
2.95 min.  MS (ESI pos): m/z = 654 (M+H)* 'H NMR (400 MHz,
CDC13): S = 1.87.1.99 (m, 2I-I), 2.04-2.13 (in, 21-1), 2.60 (m,
1H),  3.23 (br_ t, J = 12 Hz, 2H), 3.51 (br, d, j = 12 Hz, 2H),
3.84 (s, 31-1), 4.73 (d, J = 5.9 Hz,  21-1), 5.26 (q, j = 8.0
Hz, 2H), 7.10 (d, j = 8.5 Hz, 2H), 7.27 (under CHC:13 signal,
1H),  7.49 (d, J = 8.6 Hz, 1H), 7.92 (d, j = 12.3 Hz, 1H), 8.58
(s, 111), 10.27 (t, j = 5.9 Hz,  11-1). Example 49
1-[6-F1uoro-1-(2-fluoroethyl)-B-methoxy-3-(([2-methyl-4-(trifiu
oromethoxy)benzyl]-
amino)carbonyl)-4-oxo-1,4-dihydroquinolin-7-yl]piperidine-4-car
boxylic acid O O CH, F I\ N I\ F  N N H O FF  H,C OH F 60 mg
(0.096 mmol) of the compound of Example 4 are dissolved in 2.35
ml of  



dioxane, 480 p1 (5 eq.) of a 1M solution of lithium hydroxide
are added, and the  mixture is stirred at RT until the reaction
is complete (4 h). The reaction mixture is  acidified with 1N
hydrochloric acid and diluted with ethyl acetate and water. 98
Following phase separation, the organic phase is washed once
again with water and  then with a saturated sodium chloride
solution, dried over magnesium sulfate and  freed from solvents
on a rotary evaporator. The residue is dried under high vacuum.
54 mg (94% of theory) of the title compound are obtained. LC-MS
(method 3): R, = 2.76 min.  MS (PSI pos): m/z = 598 (M+H)' 'H
NMR (400 MHz, DMSO-d6): 8 = 1.70 (br q, J = 11 Hz, 21-1), 1.91
(br d, j = 11 Hz,  2H), 2.36 (s, 3H), 2.48 (m, 11-1), 3.15 (br.
t, j =11.5 Hz, 214), 3.42 (br. d, j = 12 Hz, 2H),  3.76 (s,
3H), 4.53 (d, j = 5.7 Hz, 2H), 4.73 (br d, j = 47 Hz, 2H), 4.78
(br d, j = 38 Hz,  2H), 7.17 (br d, j = 8.5 Hz, 11-1), 7.22 (br
s, 1H), 7.36 (d, j = 8.5 Hz, 1H), 7.78 (d, j =  12.5 Hz, 1H),
8.71 (s, 1H), 10.19 (t, j = 5.7 H2, 1H), 12.3 (br.s, 1H).
Example 50
1-[3-[[(2,4-Dichlorobenzyl)amino}carbonyl}-6-fluoro-8-methoxy-4
-oxo-1 (2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl)piperidine-4-carboxyli
c acid 0 0 CI  F I\ I N H  N CI  HO H9C_O /F O F F 



In analogy to Example 49, from Z25 mg (0.356 mmol) of the
compound of Example  1, by hydrolysis, 200 mg (88% of theory)
of the title compound are prepared. HPLC (method 7): R, = 4.86
min. 99  MS (ES+): m/z = 604 (M+H)+ IH NMR (400 MHz, CDC13): 8
= 1.86-1.99 (m, 2H), 2.03-2.12 (m, 2H), 2.52 (m, 111),  3.22
(br t, j = 12 Hz, 2H), 3.50 (br d, j = 12.3 Hz, 211), 3.84 (s,
3H), 4.70 (d, j = 6.0 Hz,  2H), 5.27 (q, j = 8 Hz, 2H), 7.21
(dd, j = 2.0, 8-3 Hz, 1H), 7.385 (d, J = 81iz, 11-1), 7.392
(d, j = 2 Hz, 1H), 7.92 (d, J = 12.4 Hz, 1H), 8.60 (s, 1H),
1025 (t, j = 6.0 liz, 1I-I).  Example 51 [3-{[(2,
4-Dichlorobenzyl)
aminojcarbonyll-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin-3-ylacetic
acid O 0 C1 F #~l 11 H H O 1 N I C) \/ F{ CF  3 F  F  40 mg
(0.062 mmol) of the compound of Example 6 are provided in 3 ml
of THE/water 5:1, 7.4 mg of LiOH (0.31 mmol, 5 eq.) are added
and the reaction  mixture is stirred at 50C for 10 h. The
solvents are removed on a rotary evaporator  and the residue is
stirred With IN HCL The precipitated product is collected by
suction filtration and dried under HV. 39 mg of the title
compound are obtained  (quantitative). LC-MS (method 1); Re =
2.99 min  



MS (ES+): m/z = 618 (M+H)' 100  'H NMR (400 MHz, DMSO-dd): 5 =
1.18-1.26 (m, 1H), 1.60-1.78 (m, 2H), 1.84 (m,  1H), 2.05 (m,
1H), 2.13-2.27 (m, 2H), 2.87 (br.t, J = 10.5 Hz, 1H), 3.08
(br.t, j = 11.5  Hz, 1H), 3.38 (1H ?, under water signal), 3.78
(s, 3H), 4.60 (d, j = 6.0 [-Iz, 2H), 5.70  (m, 2H), 7.38-7.45
(m, 2H), 7.64 (d, j = 1.7 Hz, 1H), 7.77 (d, J = 12.1 Hz. 1H),
8.83 (s,  1H), 1.0.14 (t, j = 6.0 Hz, 1H), 12.1 (br s, 1H).
Example 52 1-[3-([(2,4-Dichlorobenzyl)
amino]carbonyl}-6-fluoro-l-[(JS,2R)-2-fluorocyclopropyl]-
8-methoxy-4-oxo-1,4-dihydroquinolin-7-yl]piperidine-4-carboxyli
c acid O CI  F H N N Cl  HO H3C/O F  This compound is prepared
from Example 13 (32 mg, 0.053 mmol) by the method  described
for Example 51. 30 mg (98% of theory) of the title compound are
obtained.  LC-MS (method 1): Rt = 2.70 min MS (ES+): m/z = 580
(M+H)' 'H NMR (400 MHz, DMSO-d6): S = 1.45-1,65 (m, 2H),
1.65-1.80 (m, 2H), 1.95 (br. d, j  12.5 Hz, 2H), 2.49 (m, 1H),
3.10-3.24 (m, 2H), 3.35-3.48 (m, 2H), 3.78 (s, 3H), 4.08  (m,
1H), 4.53-4.63 (m, 2H), 5.01 (dq, j = 65.2, -3 Hz, 1H),
7.35-7.45 (m, 2H), 7.64. (d,  J = 1.9 Hz, 1H), 7.73 (d, J =
12.5 Hz, 1H), 8.67 (s, 1H), 10.31 (t, j = 6.0 Hz, 1H), 12.3  



(br s, 1H). 101  Example 53 [6-Fluoro-8-meth oxy-3-({
[2-methyl-4-(trifluoromethoxy)benzyl] amino] carbonyl)-4-
oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin
-4-ylacetic add 0 0 CH3  H F #N~~ N \ F O N / O F F  ~O F HO
H3C Y  F F 60 mg (0.089 mmol) of the compound of Example 5 are
stirred in 2.2 ml of dioxane  and 444 pl of LiOH 1M (5 eq.) in
water at RT overnight. The mixture is acidified with  1N HCl
and diluted with ethyl acetate. It is extracted by shaking
twice with water  and once with a saturated NaCl solution. The
organic phase is dried over magnesium  sulfate and freed from
the solvent on a rotary evaporator. The residue is dried under
HV. 57 mg of the title compound (949'0 of theory) are obtained.
LC-MS (method 3): R, = 3.01 min.  MS (ESI pos): m/z = 648
(M+H)' 'H NMR (400 MHz, CDC13): 5 = 1.49 (m, 21-1), 1.87 (br.
d, j = 11 Hz, 2H), 2.05 (m, 1H),  2.39 (d, j = 7.0 Hz, 2H),
2.40 (s, 3H), 3.21 (br. t, j = 12.2 Hz, 2H), 3,46 (br. d, j
-12.5  Hz, 2H), 3.81 (s, 3H), 4.62 (d, j = 5.6 Hz, 2H), 5.26
(q, j = 8.0 Hz, 2H), 7.00-7.04 (m,  



2H), 7.36 (d, J = 8.0 Hz, 113), 7.88 (d, j = 12.5 Hz, 1H),
8.59(s, 1H), 10.1(1 (t, J = 5.6 Hz,  1H). 102  In analogy to
Example 47 the following carboxylic acids of Examples 54 to 71
are  prepared from the corresponding esters. Example Structure
Starting Analytical data No. Material LC-MS
(method)/measurement  Example values  No. HPLC
(method)/measurement vales  MS (method)/measurement  values  H,
H N H 1 F LC-MS (method 1):  54 Ho o F F 8 R, = 2.82 min "' F~F
MS (ES+): m/z = 618 (M+14)+  0 D i  F 1 " LC-MS (method 1):  55
HO` IN A \N 'F CH 9 R = 2.65 min Y v H,C F MS (E5+): m/z = 600
(M+H)'  O r 



P 1 LC-MS (method 1):  56 H / N C 10 Rr = 2.92 min HD` ~ JH Ci
~F m/ MS z = = 64 64  fib( v F 9 / 651 (M+H)'  0 F I H LC-MS
(method L):  57" HC ci 11 & = 2,92 min MO H CO F F MS (ES+):
m/z =118 (M+H)'  D F CH3 /~ F i F~ H HPLC (method 71:  58 Ho N
Nj 7 R, = 4.77 min H,co MS (ESI+): m/z = 584 (M+H)+ 103
Example Structure Starting Analytical data No. Material LC-MS
(ntetliod)/measurement  Example values  No. HPLC (method)
/measurement values  MS (method) /measurement  values  



F N I LC-MS (method 2):  59 " " 12 R, = 2.61 min Ho H,C F F F
MS (ES+ : m/z = 620 +H)  0 FF F ) F lH+ LC-MS (method 3):  60 "
14 R, = 2.67 min HO O--ACHa MS (ES+): m/z = 548 (tvi+H)'  0 CH,
F VI LC-MS (method 3):  61 15 R, = 2.97 min no 46 H,C F F F MS
(ES+): m/z - 606 (M+H)' 0 0 CH6/~,,1 LC-MS (method 2):  62 HO`
CHIC ` ' 17 R,= 2.59 min v H,C 7 F F F (ES+): m/z :: 616 (M+H)'
0 F O CH, I \ p \ LC-MS (method 3):  63 Ho"HJo 0 L F TFF 16 Rt
= 2.81 min 



F MS (FS+): m/z = 610 (M+H)' 104  Example Structure Starting
Analytical data No. Material LC-MS (method)/measurement
Example values  No. HPLC (method) /measurement values  MS
(method)/measurement  values  O CH, F \ H LC-MS (method 2):  0
,F 18 R, = 2.79 min  64 N F FJC Q HO H,C ~0 F MS (ES+): m/z =
648 (M+H)  O H, F ~ N \ I H LC-MS (method 2):  65 N 19 R, =
2.60 min HO INH,O H F C F MS (ES+): m/z = 612 (M+H)  0 



i  F I H LC-MS (method 2)_  66 N. cl 45 Rc = 2.67 min HO N q MS
(FS+): m/z = 566 (M+H*  0 I H \ LC-MS (method 1): 67 H NI N H,c
ci 24 R, = 2.75 min o H,C'o A MS (ES+): m/z = 556 (M+H)'  F H
LC-MS (method 1):  "Im 68 I HI N a 26 R, = 2.76 min  HO` J~ JH
c'0 LA, IXI v : MS (ES+): mJz = 592 (M+H)'  0 105  Example
Structure Starting Analytical data No. Material LC-MS
(method)/measurement  Example values  No. HPLC (method)
/measurement values  MS (method) /measurement  vabies  



F H LC-MS (method 1):  69 22 R, = 2.67 min HO H'00 MS (ES+):
m/z =: 542 (M+H)*  0 F I I H LC-MS (method 1):  70 qH ~^H H a
23 R, = 2.84 min o H,c' MS (ES+): m/z = 576 (M+H)'   off F H
LC-MS (method 2): 71 25 R,=2.37 min HO H,c'O MS (ES+); m/z .=
592 (M+Et)'  Example 72
((3S)-1-[6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)b
enzyl] amino}- carbonyl)-4-oxo-1-(2,2, 2-trifluoroethyl)-1,
4-dihydroquinolin-7-yllpiperidin-3- yl)acetic acid O O H3  F I\
I N H FF  HO N 0'FF  YF  - 0 T W3C E F 106  



72 mg (0.107 mrnol) of the compound of Example 20 are stirred
with 2.6 ml of  dioxane and 533 0 of LiOH (1M solution in
water, 5 eq.) at RT overnight. The  mixture is acidified with
1N HCl and diluted with ethyl acetate. It is extracted by
shaking twice with water and once with a saturated NaCl
solution. The organic phase  is dried over magnesium sulfate
and freed from the solvent on a rotary evaporator.  The residue
is dried under HV. 70 mg of the title compound (99% of theory)
are  obtained. LC-MS (method 3): Rt = 3.07 min  MS (ES+): m/z =
648 (M+H)' 1H NMR (400 MHz, CDCI3): 8 = 10.17 (t, J = 5.6 Hz,
1H), 8.74 (s, 1H)1' 7.87 (d, J = 12.4  Hz, 11.1), 7.35 (d, J =
8.1 Hz, 111), 7.04-7.00 (m, 2H), 5.42-5.24 (m, 211), 4.62 (d, j
= 5.6  Hz, 2H), 3-87 (s, 3H), 3.53 (br. d, j - 11.5 Hz, 1H),
3.38 (br. d, j - 12 Hz, 1H), 3.17  (br.t, j - 12 Hz, 1H), 2.84
(br.t, j - 11 Hz, 1H), 2.41 (s, 3H), 2.36-2.31 (m, 211), 2.31-
.2.22 (m, 111), 2.00-1.92 (m, 1H),1.85-1.72 (m, 21-1),
1.30-1.20 (m, 1H). 107  Example 73
((3R)-1-(6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)b
enzyl]amino}- carbonyl)-4-oxo-1-(2, 2, 2-trifluoroethyl)-1;
4-dihydroquinolin-7-yl] piperidin-3- yl}acetic acid 0 0 CH3  H
F ):;l N I F N N / O F F  CYO ~/F 



0 H3 'XII  F F 83 mg (0.123 mmol) of the compound of Example 21
are stirred with 3.0 ml of  dioxane and 614 pl of LiOH (1M
solution in water, 5 eq.) at RT overnight. The mix- ture is
acidified with IN HCl and diluted with ethyl acetate. It is
extracted by shaking  twice with water and once with a
saturated NaCl solution, The organic phase is dried  over
magnesium sulfate and freed from the solvent on a rotary
evaporator. The  residue is dried under 1-IV. 73 mg of the
title compound (90% of theory;i are obtained.  LC-MS (method
3): R, = 3.07 min MS (ES+): m/z = 648 (M+H)' 'H NMR (400 MHz,
CDC13): S = 10.17 (t, j = 5.6 Hz, 1H); 8.74 (s, 1H), 7.87 (d, j
=  12.4 Hz, 1H), 7.35 (d, j = 8.1 Hz, 1H), 7.04-7.00 (m, 2H),
5.42-5.24 (m, 2H), 4.62 (d, j  = 5.6 Hz, 21-1), 3.87 (s, 3H),
3.53 (br. d, j - 11.5 Hz, 1H), 3.38 (br. d, j - 12 Hz, 1H),
3.17 (br.l, J - 12 Hz, 1H), 2.84 (br.t, j - 11 Hz, 1H), 2.41
(s, 3H), 2.36-2.31 (m, 2H),  2.31-2.22 (m, 1H), Z,00-1.92 (m,
1H), 1.85-1.72 (m, 2H), 1.30-1.20 (m, ].H). The absolute
stereochemistry is confirmed by an X-ray structural analysis.
it Y  108 Example 74
8-Chloro-l-cyclopropyl-N-(2,4-dichlorobenzyl)-6-fluoro-4-oxo-7-
(3-oxo-2,8-diaza- spiro [4.5 ]
dec-8-yl)-1,4-dihydroquinoline-3-carboxamide O O CI  F 



N I \  H P \ NI CI  CI HN O  60 mg (0.13 mmol) of the compound
of Example 70A and 37 mg (0.20 rnmol) of 3-
oxo-2,8-diazaspiro[4,S]decane hydrochloride (Example 13A) are
stirred with 91 l  (0.52 mmol) of N,N-diisopropylethylamine in
2 ml of DMSO at 120C for 2 days.  After cooling, the entire
reaction mixture is separated by preparative HPLC (method  5).
Concentration of the appropriate fractions on a rotary
evaporator and drying  under high vacuum give 20 mg (26% of
theory) of the title compound. LC-MS (method 3): R1 = 2.73 min
MS (ES+): m/z = 592 (M+H)'. 'H NMR (400 MHz, CDC13): 6 =
0.88-0.95 (m, 3H), 1.20-1.26 (m, 2H), 1.85-1.91 (m,  4H), 2.34
(s, 2H), 3.31 (br.s, 6H), 4.27 (m, iH), 4.69 (d, j = 6.2 Hz,
2H), 5.44 (br s,  1H), 7.21 (dd, j = 2.0, 8.3 Hz, 1H),
7.37-7.40 (m, 2H), 8.01 (d, J = 12.1 )iz, 1H), 8.92  (s, iH),
10.20 (t, j = 6.2 Hz, 1H). 109  Example 75
1-[6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl)
amino}carbonyl)-4-
oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin
e-4-carboxvlic add dieth- anolamine salt O O CH3 



F I I N F  HO H  N N O" F F  .,H O H C_O F N a  HO ~'H YFF 400
mg (0.63 mmol) of
1-[6-fluoro-8-methoxy-3-([[2-methyl-4-(triflu.orometho)Cy)-
benzyl) amino}carbonyl)-4-oxo-1-(2,
2,2-trifluoroethyl)-1,4-dihydroquinolin-7-y[]pip-
eddine-4-carboxylic acid (Example 47) are suspended in 20 ml of
deionized water  and 20 ml of acetonitrile at RT. 60.5 VA (66.4
mg, 0.63 mmol) of diethanolamine are  added and the mixture is
stirred at RT overnight. The resulting solution is freed from
the acetonitrile on a rotary evaporator. The aqueous solution
which remains was  frozen and lyophilized. 475 mg (100% of
theory) of residue, which is found by  analysis to correspond
to the title compound, are obtained 'H NMR (400 MHz, CDCIh): 6
= 1.77-1.90 (m, 2H), 2.01 (br d, j = 13 Hz, 21-I), 2.38 (m,
1H), 2.40 (s, 3H), 3.03-3.09 (m, 4H), 3.18 (br. t, j = 12 Hz,
2H), 3.49 (br. d, j = 12 Hz,  2H), 3.83 (s, 3H), 3.86-3.89 (m,
4H), 4.62 (d, j = 5.7 Hz, 2H), 5.27 (q, j = 8.0 Hz, 2H),
6.99-7.05 (m, 211), 7.35 (d, j = 8.1 Hz, 1H), 7.86 (d, j = 12.5
Hz, 11-1), 8.57 (s, 1H),  10.10 (t,J=5.7 Hz, 1H). 110  Example
76
1-[6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]
amino] carbonyl)-4- oxo-1-(2,
2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]plperidine4-carbox
ylic acid choline  



salt 0 O CH F I\ N I F  HO H  N N 0" FF CH3 O H CEO F  a H3C
CH3 YFF 400 mg (0.63 mmol) of
1-[6-fluoro-8-methoxy-3-(([2-methyl-4-(ttifluorometh-
oxy)benzyl]amino) carbonyl)-4-oxo-1-(2,
2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]-
piperidine-4-carboxylic acid (Example 47) are suspended in 20
ml of deionized water  and 20 ml of acetonitrile at RT. 140 lil
(153 mg , 0.63 mmol) of p-hydroxyethyl- trimethylammonitun
hydroxide ("choline. hydroxide") are added and the mixture is
stirred at RT overnight. The resulting solution is freed from
the acetonitrile on a  rotary evaporator. The aqueous solution
which remains was frozen and lyophilized:  494 mg (100% of
theory) of residue, which is found by analysis to correspond to
the  title compound, are obtained. `H NMR (400 MHz, CDCI3): 5 =
1.88 (dq, J = 3.8, -12 Hz, 211), 2.01 (br, d, j - 12 Hz,  2H),
2.33 (tt, j = 3.6, 11.6 Hz, 1H), 2.40 (s, 3H), 3.18 (br. t, j =
12 Hz, 211), 3.49 (br. d,  J - 12 Hz, 2H), 3.83 (br.s, 2H),
3.835 (s, 3H), 4.22 (br.s, 2H), 4.62 (d, j = 5.7 Hz, 2H),  5.27
(q, j = 8.0 Hz, 2H), 7.00-7.05 (m, 2H), 7.35 (d, j = 8.3 Hz,
1H), 7.815 (d, j = 12.5  Hz, IH), 8.54 (s, 1H), 10.1.0 (t, j =
5.7 Hz, 1H). 111  Example 77 



1-[6-F]
uoro-8-hydroxy-3-([[2-methyl-4-(trifluoromethoxy)benzyl]amino)
carbonyl)-4-
oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin
e-4-carboxylic acid O 0 CH3  F H FF  YF N F HO OH 0 Y F 150 mg
(0.237 mmol) of the compound of Example 47 are provided in 3 ml
of  dichloromethane, 943 pl of trimethylsilyliodide (6.63 mmol)
are added and the  mixture is stirred for 4 days at room
temperature. In order to destroy the excess
trimethylsilyliodide the reaction mixture is.cooled to 0C, and
a mixture of 414 p1 of  Ethanol (7.1 mmol) and 575 ul of
pyridine (7.1 mmol) is added. After 5 min the  volatile
components are removed on a rotary evaporator. The residue is
stirred in  5 ml of a water-acetonitrile mixture (14) and the
solid is collected by filtration. It is  dried under high
vacuum. 136 mg of the title compound are obtained (91% of
theory). LC-MS (method 2): Rt = 2.68 min  MS (ES+): m/z = 620
(M+H)' 1H-NMR (400 MHz, CDCI3): S = 10.06 (t, J = 5.7 I-Iz,
1H), 8.69 (br. s, 1Hi, 8.66 (s, 1H),  7.72 (d, j = 11.5 Hz,
1H), 7.36 (d, j = 8.1 Hz, 1H), 7.04 (s, 1H), 7.03 (d, j - 8Hz,
1H),  5.38 (q, j = 7.8 Hz, 2H), 4.63 (d, j = 5.7 Hz, 2H), 3.32
(br. t, j - 12 Hz, 2H), 3.02 (br.d,  J - 12 Hz, 2H), 2.59 (m,
1H), 2.41 (s, 3H), 2.21 (br.d, J - 13 Hz, 2H), 1.97-1.83 (m,
2H). 112  



Example 78 Ethyl
1-[8-ethoxy-6-fluoto-3-({[2-methyl-4-(trifluoromethoxy)benzyl]
amino}carbonyl)-4-
oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinoliin-7-yl]piperidi
ne-4 carboxylate O O CH'  H'C F I / I I / FF  1'ru N F  O F
CCH; FF 110 mg (0.178 mmol) of the compound of Example 77, 135
mg of potassium carbon- ate (0.98 mmol) and 142 p.1 of ethyl
iodide (1.78 mmol) are stirred with 2.0 ml of  DMF in a closed
vessel at 800C for 4 h. After cooling to room temperature the
mix- ture is poured onto 30 ml of water. After a short stirring
of the suspension the solid is  collected by suction
filtration, washed with water and dried under high vacuum.  111
mg of the title compound are obtained (93% of theory). LC-MS
(method 1): R, = 3.37 min  MS (ES+): m/z = 676 (M+H)' 'H-NMR
(400 MHz, DMSO-d&): S = 10.02 (t, J = 5.8 Hz, 1H), 8.85 (s,
lHl, 7.76 (d, j =  12.5 Hz, IH), 7.36 (d, j = 83 Hz, 1H), 7.22
(s, 1H), 7.17 (d, j - 8.7, 1H), 5.75 (q, j = 8.6  Hz, 2H), 4.55
(d, j = 5.9 Hz, 21-1), 4.10 (q, j = 7.1 Hz, 2H), 3.99 (q, j =
7.1 Hz, 21.1),  3.43-3.28 (m, 2H), 3.17 (br,t, j - 12 Hz, 214),
ca. 2.55 (m, 111), 2.37 (s, 31), 1.93 (br.d,  J - 12 Hz, 2H),
1.77-1.64 (m, 2H), 1.33 (t, j = 7,1 Hz, 3H), 1.20 (t, j = 7.1
Hz, 3H). 11.3  Example 79 1-
[8-Ethoxy-6-fluoro-3-(([2-methyl-4-(trifluoromethoxy)benzyl]
amino) carbonyl)-4- 



oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin
e-4-carboxylic acid  O O CH3 F )I?r F  O F  HO YCH3 F F 2 ml of
methanol, 2.5 ml of DMF and 2 ml of a sodium hydroxide solution
(2N) are  added to 85 mg (0.126 mmol) of the compound of
Example 78, The mixture is stirred  for 1 h at room
temperature, acidified with 1N-HCI to pH 1, diluted with water
and  extracted three times with ethyl acetate. The combined
organic phases are washed  with a saturated sodium chloride
solution, dried over sodium sulfate and freed from  the solvent
on a rotary evaporator. The residue is dried under high vacuum.
81 mg of  the title compound are obtained (96% of theory).
LC-MS (method 2): R, = 2.78 min  MS (ES+): m/z = 648 (M+H)'
'H-NMR (500 MHz, CDC13): S = 10.11 (t, j = 5.4 Hz, IH), 8.62
(s, 1H), 7.88 (d, j = 12.4  Hz, 111), 7.36 (d, j = 8.0 Hz, 1H),
7.05-7.00 (m, 2H), 5.34 (q, j = 7.9 Hz, 2H), 4.63 (d, j  = 5.6
Hz, 2H), 4.02 (q, j = 7.0 Hz, 2H), 3.54-3.48 (m, 2H), 3.21
(br.t, j - 12 Hz, 2H),  2.58 (m, 1H), 2.41 (s, 3H), 2.11-2.05
(m, 2H), 1.95-1.85 (m, 2H), 1.41 (t, j = 7.0 Hz,  3H). 114
Assessment of the physiological activity The in vitro activity
of the compounds of the invention can be shown in the
following assays: 



Anti-HCMV (anti-human cytomegalovirus' cytogathogenicity tests
The test compounds are employed as 50 millimolar (mM) solutions
in dimethyl  sulfoxide (DMSO)_ Ganciclovir(r), Foscarnet and
CidofovirS are used as reference  compounds. After the addition
of 2 pl of the 50, 5, 0.5 and 0.05 mM DMSO stock  solutions
respectively to 98 p1 portions of cell culture medium in row 2
A-H for  duplicate determinations, 1:2 dilutions are carried
out with 50 Ill portions of medium  up to row 11 of the 96-well
plate. The wells in rows 1 and 12 each contain 50 pl of
medium. 150 pl of a suspension of 1 x 104 cells (human prepuce
fibroblasts [NHDF])  are. then pipetted into each of the wells
(row 1 = cell control) and, in rows 2-12, a  mixture of
HCMV-infected and uninfected NHDF cells (M.O.I. = 0.001 -
0.002), i.e.  1-2 infected cells per 1000 uninfected cells. Row
12 (without substance) serves as  virus control. The final test
concentrations are 250-0.0005 pM. The plates are  incubated at
37C/5% COz for 6 days, i.e. until all the cells in the virus
controls are  infected (100% cytopathogenic effect [CPE]). The
wells are then fixed and stained by  adding a mixture of
formalin and Giemsa's dye (30 minutes), washed with double-
distilled water and dried in a drying oven at 50C. The plates
are then assessed  visually using an overhead microscope
(plaque multiplier from Technomara). The following data can be
obtained from the test plates: CCso (NHDF) = substance
concentration in pM at which no visible cytostatic effects  on
the cells are evident compared with the untreated cell control;
ECso (HCMV) = substance concentration in pM which inhibits the
CPE (cytopathic  effect) by 50% compared with the untreated
virus control; 115  SI (selectivity index) ; CCso (NHDP) / BC50
(HCMV). 



Representative in vitro activity data for the compounds of the
invention are shown  in Table A: Table A Example HCMV NHDF  No.
PC50 [IM] CC50 [pM]  1 0.009 94  2 0.005 47  3 0.008 24  7
0.018 94  13 0.019 23  27 0.013 21  28 0.014 21  30 0.034 11
31. 0.008 16  32 0.017 11  33 0,017 19  34 0.040 11  36 0.014
21  47 0.004 86  48 0.003 20  49 0.006 94  50 0.012 47  51
0.026 47  53 0.005 94  



54 0.022 21  55 0.031 16 116  Example HCMV NHDF No. ECsa IPA
CC50 (I'M  57 0.026 23  58 0.006 47  61 0.007 21  62 0.001 148
63 0.008 47  65 0.079 106  67 0-061 21  73 0.003 47  75 0.002
47  76 0.002 47  77 0.006 250  79 0.002 125 The suitability of
the compounds of the invention for the treatment of HCMV
infections can. be shown in the following animal model: HCMV
Xenograft Gelfoam(r) model  Animals: 5-6-week-old
immunodeficient mice (16-20 g), Fox Chase SCID.NOD oc NOD.CB17-
Prkdc/J, are purchased from commercial breeders (Taconic M&B,
Denmark; Jackson,  USA). The animals are kept under sterile
conditions (including bedding and feed) in  



isolators. 41 117  Virus growing: Human cytomegalovirus (HCMV),
Davis or AD169 strain, is grown in vitro on  human embryonic
prepuce fibroblasts (NHDF cells). After the NHDF cells have
been  infected with a multiplicity of infection. (M.O.I.) of
0.01-0.03, the virus-infected cells  are harvested 5-10 days
later and stored in the presence of minimal essential medium
(MEM), 20% foetal calf serum (FCS) (v/v), 1% glutamine (v/v),
1% Pen/Strep (v/v)  with 10% DMSO at -80C. After serial
ten-fold dilutions of the virus-infected cells,  the titre is
determined on 24-well plates of confluent NHDF cells after
fixing and  staining with a Giemsa formaldehyde solution.
?mparation of the sponges. transplantation, treatment and
evaluation: Collagen sponges lxlxl cm in size (Gelfoama; Peasel
& Lorey, order no. 407534; K.T.  Chong et at., Abstracts of
39th Interscience Conference on Antimicrobial Agents and
Chemotherapy, 1999, p. 439) are initially wetted with
phosphate-buffered saline  (PBS), the trapped air bubbles are
removed by degassing, and then stored in MEM,  10% FCS (v/v),
1% glutamine (v/v), 1% Pen/Strep (v/v). 1 x 106 virus-infected
NHDF  cells (infection with HCMV Davis or HCMV AD169 M.O.I =
0.03) are detached 3  hours after infection and added dropwise
in 20 l of MEM, 10% FCS (v/v), 1%  glutamine (v/v), 1%
Pen/Strep (v/v) onto a moist sponge. The sponges are incubated
for 3-4 hours to allow the cells to adhere. Then, following the
addition of medium  (MEM, 10% FCS) (v/v), 1% glutamine (v/v),
1% Pen/Strep (v/v)) , the sponges are  incubated overnight. For
the transplantation, the immunodeficient mice are anaes- 



thetized with Avertin or a ketamine/xylazine/azepromazine
mixture, the fur on the  back is removed using a shaver, the
epidermis is opened 1-2 cm, unstressed and the  moist sponges
are transplanted under the dorsal skin. The surgical wound is
closed  with tissue glue or clips. 4-6 hours after the
transplantation, the mice can be treated  for the first time
(one treatment is given on the day of the operation). On
subsequent  days, oral treatment with the substance is carried
out three times a day (7.00 h and  14.00 h and 19.00 h), twice
a day (8 h and 18 h) or once a day (9 h) over a period of 118
8 days. The daily dose is for example 1 or 3 or 10 or 30 or 100
mg/kg of body weight,  the volume administered is 10 ml/kg of
body weight. The substances are formulated  in the form of a
0.5% Tylose suspension/PBS with 2% DMSO or another suitable
mixture aiding the solubility of the substances, e.g. 2%
ethanol, 2.5% Solutol, 95.5%  PBS. 10 days after
transplantation and about 16 hours after the last
administration of  substance, the animals are painlessly
sacrificed and the sponge is removed. The virus- infected cells
are released from the sponge by collagenase digestion (;130
U/1.5 ml)  and stored in the presence of MEM, 10%FCS (v/v), 1%
glutamine (v/v), 1% Pen/Strep  (v/v), 10% DMSO at -140C.
Evaluation takes place after serial ten-fold dilutions of  the
virus-infected cells by determining the titre on 24-well plates
of confluent NHDF  cells after fixing and staining with a
Giemsa formaldehyde solution. The number of  infected cells or
infectious virus particles (infectious centre assay) after the
substance  treatment compared with the placebo-treated control
group is determined. Statistical  evaluation takes place by
suitable computer programs, such as GraphPad Prism.  hERG
binding assay: The hERG binding for compounds can be measured
in a ['H]-astemizole binding  



assay in HEK293 cells, as described in the following
publication: Peter J.S. Chiu et at.,  J. Pharmacol. Sci. 95,
311-19 (2004). 119  Exemplary embodiments of pharmaceutical
compositions The compounds of the invention can be converted
into pharmaceutical preparations  in the following ways.
Tablet:  Composition:  100 mg of the compound of Example 1, 50
mg of lactose (monohydra.te), 50 mg of  corn starch (native),
10 mg of polyvinylpyrrolidone (PV'P 25) (EASF, Ludwigshafen,
Germany) and 2 mg of magnesium stearate. Tablet weight 212 mg.
Diameter B mm, radius of curvature 12 mm.  Production: The
mixture of active ingredient, lactose and starch is granulated
with a 5% solution  (m/m) of the PVP in water. The granules are
then dried and mixed with the magne- sium stearate for 5 min,
This mixture is compressed using a conventional tablet press
(see above for format of the tablet). A guideline for the
compressive force used for the  compression is 15 kN.
Suspension which can be administered orally:  Composition: 1000
mg of the compound of Example 1, 1000 mg of ethanol (969%, 400
mg of  Rhodigel (xanthan gum, FMC, Pennsylvania, USA) and 99 g
of water. 120  10 ml of oral suspension are equivalent to a
single dose of 100 mg of the compound  



of the invention. Production:  The Rhodigel is suspended in
ethanol, and the active ingredient is added to the  suspension.
The water is added while stirring. The mixture is stirred for
about 6 li  until the swelling of the Rhodigel is complete
Solution which can be administered intravenously:  Composition:
10-500 mg of the compound of Example 1, 15 g of polyethylene
glycol 400 and 250 g  of water for injections. Production:  The
compound of Example 1 is dissolved together with polyethylene
glycol 400 in  the water with stirring. The solution is
sterilized by filtration (pore diameter 0.22.9m)  and dispensed
under aseptic conditions into heat-sterilized infusion bottles.
The  latter are closed with infusion stoppers and crimped caps.
121  Claims  Compound of formula O O R#---- R  I H R11 3 R 9 in
which R' represents hydrogen, fluorine, chlorine or
trifluoromethyl, R' represents halogen, hydroxy, C,-Cc-alkoxy,
cyano, trifluoromethyl,  monoluoromethoxy, difluoromethoxy,
trifluoromethoxy or ethynyl,  



R4 represents C1-C6-alkyl or C3-Ce-cydoalkyl, whereby alkyl can
be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the
group  consisting of halogen, hydroxy, amino, cyano,
trifluoromethyl,  hydroxycarbonyl, aminocarbonyl, Ci-C6-alkoxy,
Cr-C6-alkylamino, Cr  C6-alkylcarbonyl and
Ci-C6-alkoxycarbonyl, and  whereby cycloalkyl can be
substituted with 1 to 3 substituents, whereby  the substituents
are selected independently of one another from the  group
consisting of halogen, hydroxy, amino, cyano, trifluotomethyl,
122  hydroxycarbonyl, aminocarbonyl, Cl-C6-alkyl, Ci-C6-atkoxy,
Cs-C6-alk- ylamino, C1-C6-alkylcarbonyl and
C1-C6-alkoxycarbonyl, or  R-1 and R', together with the atoms
to which they are attached, form a ring  through a group of
formula I #  0 CH3  whereby is the linkage site to the carbon
atom,  and # is the linkage site to the nitrogen atom, Wand Ra
independently of one another represent halogen, hydroxy,  



cyano, trifluoromethyl, monofluoromethoxy, difluoroniethoxy,
tri- fluoromethoxy, Cl-C3-alkyl or C1-Ca-alkoxy, and  R9
represents hydrogen, halogen, hydroxy, cyano, tdfluorornethyl,
mono- fluoromethoxy, difluoromethoxy, trifluoromethoxy,
C1-C3-alkyl or C1- C3-alkoxy, or 123  R represents
trifluoromethoxy, and  R' and R9 represent hydrogen,  Rio
represents a group of formula  RS 3 jN/  RZ 0 X"'r N or HNC  4
R6 5 0 H 0~- whereby is the linkage site to the carbon atom, R2
is attached at position 3 or 4 and represents hydroxy, hydroxy-
carbonyl, aminocarbonyl, C -C4-alkyl, Ci-C4-alkoxycarbonyl, C3-
Co-cycloalkylaminocarbonyl or optionally hydroxy-substituted  



Cl-C6-alkylaminocarbonyl, whereby alkyl is substituted with a
substituent, whereby the  substituent is selected from the
group consisting of hydroxy,  hydroxycarbonyl, aminocarbonyl,
C,-C4-alkoxycarbonyl and 2- oxopyrrolidin-1-yl, RS and R6
independently of one another are attached at position 3;  4 or
5 and independently of one another represent hydrogen,
hydroxy, methyl, or ethyl, 124  and Y represents a methylene
group or an oxygen atom,  or one of its salts, its solvates or
the solvates of its salts 2. Compound according to Claim 1,
characterized in that it conforms to formula  O O R7 R' N \
(la),  R10 N / Ra 3 R4  in which R` represents hydrogen,
fluorine, chlorine or trifluoromethyl, R3 represents halogen,
hydroxy, CrC4-alkoxy, cyano, trifluoromethyl, mo-
nofluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl,
R4 represents Cl-C6-alkyl or C3-Ce-cycloalkyl, whereby alkyl
can be substituted with 1 to 3 substituents, whereby the  



substituents are selected independently of one another from the
group  consisting of halogen, hydroxy, amino, cyano,
trifluoromethyl, hy- droxycarbonyl, aminocarbonyl,
Ci-C6-alkoxy, C,_C6-alkylamino, C1-C6- alkylcarbonyl and
Ci-C6-alkoxycarbonyl, and 125  whereby cycloalkyl can be
substituted with 1 to 3 substituents, whereby  the substituents
are selected independently of one another from the  group
consisting of halogen, hydroxy, amino, cyano, trifluoromethyl,
hydroxycarbonyl, aminocarbonyl, C,-C6-alkyl, CrC6-alkoxy,
C1-C6- alkylamino, Ci-C6-alkylcarbonyl and
Ci-C6-alkoxycarbonyl, or  R3 and R', together with the atoms to
which they are attached, form a ring  through a group of
formula O CH3  where is the linkage site to the carbon atom,
and # is the linkage site to the nitrogen atom, R' and RB
independently of one another represent halolgen, hydroxy,
cyano, trifluoromethyl, monofluoromethoxy, difluoromethoxy,
trifluo- romethoxy, C1-C3-alkyl or CrC3-alkoxy, R10 represents
a group of formula 



126  R N N/  R2 or HNC  4 \  R6 5 H 0 Y  whereby is the linkage
site to the carbon atom, R2 is attached at position 3 or 4 and
represents hydroxy,  hydroxycarbonyl, aminocarbonyl,
Cl-C4-alkyl or C,-C4-alk- oxycarbonyl, whereby alkyl is
substituted with a substituent, whereby the  substituent is
selected from the group consisting of hydroxy,
hydroxycarbonyl, aminocarbonyl and C,-C,-alkoxyc:arbonyl, Rs
and R6 independently of one another are attached <Lt position
3,  4 or S and independently of one another represent hydrogen,
hydroxy, methyl, or ethyl, and  Y represents a methylene group
or an oxygen atom,  or one of its salts, its solvates or the
solvates of its salts. 3. Compound according to Claim 2,
characterized in that  R' represents hydrogen, fluorine or
chlorine, 127  R3 represents halogen, hydroxy, Ci-C3-alkoxy,
cyano, trifluorornethyl, 



monofluoromethoxy, difluoromethoxy or trifluoromethoxy,  R4
represents CI-C6-alkyl or Cn-C6-cycloalkyl, whereby alkyl can
be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the
group  consisting of halogen, hydroxy, amino, cyano,
trifluoromethyl and CI- C4-alkoxy, and  whereby cycloalkyl can
be substituted with 1 to 3 substituents, whereby  the
substituents are selected independently of one another from the
group consisting of halogen, hydroxy, amino, cyano,
trifluoromethyl,  CI-C4-alkyl and CI-C4-alkoxy, or  R' and R',
together with the atoms to which they are attached, form a ring
through a group of formula .I # CH9  whereby is the linkage
site to the carbon atom,  and 128  is the linkage site to the
nitrogen atom, R' and Re independently of one another represent
halogen, cyano,  trifluoromethyl, monofluoromethoxy,
difluoromethoxy, trifluorometh- oxy, Cl-C3-alkyl or
Cr-Ca-alkoxy, 



R10 represents a group of formula R5 =  3 N N N  R 0 or HNC /vJ
4 R6 ,5 o H C Y  whereby is the linkage site to the carbon
atom, R2 . is attached at position 3 or 4 and represents
hydroxy, hydroxy- carbonyl, aminocarbonyl, C,-C4-alkyl or
C,-C4-alkoxycarbonyl,  whereby alkyl is substituted with a
substituent, whereby the  substituent is selected from the
group consisting of hydroxycarb- onyl and Ci-C4-alkoxycarbonyl,
R' and R4 independently of one another are attached at position
3,  4 or 5 and independently of one another represent hydrogen,
hydroxy, methyl or ethyl, and 129  Y represents a methylene
group or an oxygen atom, or one of its salts, its solvates or
the solvates of its salts. 4. Method for preparing a compound
of formula (1) according to Claim 1,  characterized in that [A]
a compound of formula 0 0  



R OH (II),  R N R3 R  in which R' R' R' and R1 have the meaning
indicated in Claim 1,  is reacted with a compound of formula
H2N I Re (III),  9 in which R', RI and R have the meaning
indicated In Claim 1, 130  or [B] a compound of formula O 0 7
R, R ~xI5A H Re  F N R3 R R9  in which R1, R3, R4, R', Ra and
R' have the meaning indicated in Claim 1,  is reacted with a
compound of formula Rio H (V),  



in which R10 has the meaning indicated in Claim 1,  or [C] a
compound formed by method [A] or [B] and carrying an ester
group in  the radical R10 is hydrolysed with a base to form the
corresponding acid. 5. Compound according to one of Claims I to
3 for the treatment and/or  prophylaxis of diseases. 131  6-
Medicament comprising a compound according to any one of Claims
1 to 3 in combination with an inert, non-toxic,
pharmaceutically acceptable excipient.  7. Use of a compound
according to any one of Claims 1 to 3 for the production  of a
medicament for the treatment and/or prophylaxis of viral
infections. B. Use according to Claim 7, characterized in that
the viral infection is an  infection with the human
cytomegalovirus (HCMV) or another, representative  of the group
of herpes viridae. 9. Medicament according to Claim 6 for the
treatment and/or prophylaxis of  viral infections. 10. Method
of controlling viral infections in humans and animals by
administering an antivirally effective amount of at least one
compound  according to any one of Claims 1 to 3, of a
medicament according to Claim 6  or of a medicament obtained
according to Claim 7 or S. 




