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H (57) Abstract: The invention relates to the use of (3,4-di-, 3,3,4-tri, 3,4,4-tri- or
N 3,3,4,4-tetra-)substituted pyrrolidine compounds for the preparation of a pharmaceu-
tical formulation for the treatment of a disease that depends on activity of renin; the
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use of a compound of that class in the treatment of a disease that depends on activ-
ity of renin; compounds that are part of a subclass of these substituted pyrrolidine
compounds for use in the diagnostic and therapeutic treatment of a warm-blooded
animal, especially for the treatment of a disease (= disorder) that depends on activ-
ity of renin; new compounds that are part of a subclass of these substituted pyrro-

lidine compounds; pharmaceutical formulations comprising said substituted pyrroli-
dine compounds, and/or a method of treatment comprising administering said substituted pyrrolidine compounds, a method for the
manufacture especially of said new substituted pyrrolidine compounds, as well as novel intermediates, starting materials and/or par-
tial steps for their synthesis. The substituted pyrrolidine compounds are of the formula (I), wherein Rl, Rz, R, R4, R’ and T are

defined as in the specification.
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3,4-SUBSTITUTED PYRROLIDINE DERIVATIVES FOR THE TREATMENT OF HYPERTENSION

The invention relates to the use of (3,4-di-, 3,3,4,- tri, 3,4,4-tri- or 3,3,4,4-tetra-)substituted
pyrrolidine compounds for the preparation of a pharmaceutical formulation for the treatment
of a disease that depends on activity of renin; the use of a compound of that class in the
treatment of a disease that depends on activity of renin; compounds that are part of a
subclass of these substituted pyrrolidine compounds for use in the diagnostic and
therapeutic treatment of a warm-blooded animal, especially for the treatment of a disease (=
disorder) that depends on activity of renin; new compounds that are part of a subclass of
these substituted pyrrolidine compounds; pharmaceutical formulations or products compri-
sing said substituted pyrrolidine compounds, and/or a method of treatment comprising
administering said substituted pyrrolidine compounds, a method for the manufacture
especially of said new substituted pyrrolidine compounds, as well as novel intermediates,

starting materials and/or partial steps for their synthesis.

Espécially, the invention relates to the use of a compound of the formula |,

H
N

RS

U]

as described in the claims or wherein

R' is unsubstituted or substituted alky!, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted |
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or
unsubstituted alkyny! or acyl;

R? is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or

unsubstituted alkynyl or acyi;
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R is a moiety selected from the group of moieties of the formulae
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where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e). (f) and

(g) the asterisk (*) shows the bond binding the respective moiety R® to the rest of the

molecule in formula |,
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R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted -
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyl or hydrogen;

R, and R, are independently selected from the moieties given under R,, with the proviso that
preferably not more than one of R, and R; is acyl,

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-aikyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alky! or (breferably if m is 0) acyl, or can have one of these meanings or
can be -N(R,)(R.) if m is 1 or preferably 2;

R. is hydrogen, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl or (especially) substituted or preferably unsubstituted C,-Cs-alkyl; and

R is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryi,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl;

mis 0, 1 or2,

each of R* and R’ is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene (-CH,-), methylene mono-substituted by alkyl (-[C(H)(alkyl)]-) , carbonyl
(-C(=0)-) or thiocarbony! (-C(=S)-);

or a pharmaceutically acceptable salt thereof,

in the preparation of a pharmaceutical formulation for the treatment of a disease that de-

pends on activity of renin, especially hypertension.

The compounds of the present invention exhibit inhibitory activity on the natural enzyme
renin. Thus, compounds of formula | may be employed for the treatment (this term also
including prophylaxis) of one or more disorders or diseases selected from, inter alia, hy-
pertension, atherosclerosis, unstable coronary syndrome, congestive heart failure, cardiac

hypertrophy, cardiac fibrosis, cardiomyopathy postinfarction, unstable coronary syndrome,
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diastolic dysfunction, chronic kidney disease, hepatic fibrosis, complications resuiting from
diabetes, such as nephropathy, vasculopathy and neuropathy, diseases of the coronary
vessels, restenosis following angioplasty, raised intra-ocular pressure, glaucoma, abnormat
vascular growth, hyperaldosteronism, cognitive impairment, alzheimers, dementia, anxiety
states and cognitive disorders, especially as far as these diseases can be modulated (more

especially beneficially influenced) by renin inhibition.

Listed in the claims and below are definitions of various terms used to describe the
compounds of the present invention as well as their use and synthesis, starting materials
and intermediates and the like. These definitions, either by replacing one, more than one or
all general expressions or symbols used in the present disclosure and thus yielding preferred
embodiments of the invention, preferably apply to the terms as they are used throughout the
specification unless they are otherwise limited in specific instances either individually or as

part of a larger group.

The term "lower" or “C+-C;- defines a moiety with up to and including maximally 7, especially up
to and including maximally 4, carbon atoms, said moiety being branched (one or more times) or
straight-chained and bound via a terminal or a non-terminal carbon. Lower or C4-C7-alkyl, for
example, is n-pentyl, n-hexyl or n-heptyl or preferably C;-Cs-alkyl, especially as methyl, ethyl, n-
propyl, sec-propyl, n-butyl, isobutyl, sec-butyl, tert-butyl.

Halo or halogen is preferably fluoro, chloro, bromo or iodo, most preferably fluoro, chioro or
bromo. If not explicitly or implicitly stated otherwise, halo can also stand for more than one
halogen substituent in moieties such as alkyl, alkanoyl and the like (e.g. in trifluoromethyl,

trifluoroacetyl).

Unsubstituted or substituted mono- or bicyclic aryl preferably is a mono- or bicyclic aryl with
6 to 22 carbon atoms, especially phenyl, indenyl or naphthyl, and is unsubstituted or
substituted by one or more, especially one to three, moieties, preferably independently

selected from the group consisting of

a substituent of the formula -(Co-Cr-alkylene)-(X)~(C1-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
(especially in substituted aryl or substituted aryl-alkyl as R') where Cy-alkylene means that a
bond is present instead of bound alkylene, alkylene in each case may be straight-chained or

branched and unsubstituted or (with lower preference) substituted e.g. by one or more
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moieties as defined for substituted alkyl, especially by halo, especially fluoro, hydroxy, C4+-C7-
alkoxy, phenyloxy, naphthyloxy, C;-C;-alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono-
or di-(C+-Cr-alkyl, C;-Cs-alkanoyl, phenyl-C,-Cr-alkanoyl, naphthyl-C;-C;-alkanoyl, phenyl,
naphthyl, phenyl-C,-Cr-alkyl and/or  naphthyl-C,-C-alkyl)-amino, carboxy, C4-Cs-
alkoxycarbonyl or cyano, r and s, each independently of the other, are 0 or 1 and each of X
and Y, if present and independently of the others, is -O-, -NV-, -S-, -O-CO-, -CO-0O-, -NV-
CO-: -CO-NV-; -NV-SO,-, -SO,-NV; -NV-CO-NV-, -NV-CO-O-, -O-CO-NV-, -NV-SO,-NV-
wherein V is hydrogen or unsubstituted or substituted alkyl as defined below, especially Cq-
C;-alkyl, or is phenyl, naphthyl, phenyi- or naphthyl-C4-C;-alkyl or halo-C;-C;-alkyl; e.g. Cs-
C.-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl,
halo-C4-Cy-alkyl, such as trifluoromethyl, hydroxy-C,-Cr-alkyl, C,;-C;-alkoxy-C4-Cr-alkyl, such
as 3-methoxypropyl or 2-methoxyethyl, C,-C7-alkoxy-C;-Cr-alkoxy-C4-Cr-alkyl, phenyloxy- or
naphthyloxy-C4-Cr-alkyl,  C4-Cr-alkanoyloxy-C4-Cr-alkyl, amino-C-Cs-alkyl, such as
aminomethyl, C;-C;-alkoxy-C,-C-alkylamino-C,-Cz-alkyl, mono- or di- (Cq-Cs-alkyl-,
naphthyl-, phenyl, naphthyl-C,-C7-alkyl and/or phenyl-C,-C;-alkyl)-amino-C;-Cr-alkyl, C4-Co-
alkanoylamino-C4-C-alkyl, C,-C-alkyl-O-CO-NH-C,-Cr-alkyl, C,-Cr-alkylsulfonylamino-C;-
Cralkyl, C;-Cr-alkyl-NH-CO-NH-C4-Cr-alkyl, C;-Cr-alkyl-NH-SO,-NH-C4-Cr-alkyl, C4-Cs-
alkoxy, hydroxy-C,-Cr-alkoxy, C4-Cr-alkoxy-C4-Cralkoxy, C,-C;-alkanoyloxy, halo-C:-Cs-
alkoxy, such as trifluoromethoxy, phenyl- or naphthyI-C1-Cy-alkanoyldxy, phenyl- or naphthyl-
C+-Cr-alkylaminocarbonyloxy, halo-C4-Cz-alkylthio, such as trifluoromethylthio, phenyl- or
naphthyl-C;-Cr-alkylthio, mono- or di-(C+-Cr-alkyl-, naphthyl-C4-C7-alkyl-, phenyl-C,-Cs-alkyl-
and/or C;-C;-alkoxy-C4-Cr-alkyl-Jamino, C;-Cz-alkanoylamino, C4-Cr-alkylsulfonylamino,
phenyl- or naphthyl-C,-Cz-alkanoylamino, phenyl- or naphthyl-C4-C+-
alkylaminocarbonylamino,  carboxy-C:-Cr-alkyl, ~C4-C;-alkoxy-carbonyl, hydroxy-C4-C+-
alkoxycarbonyl, C,-C7-alkoxy-C,-C-alkoxycarbonyl, amino-C4-C,-alkoxycarbonyl, (N-) mono-
(C4+-Cr-alkyl)-amino-C4-C;-alkoxycarbonyl, C,-C;-alkanoylamino-C.-C;-alkoxycarbonyl, N-
mono- or N,N-di-(C;-Cr-alkyl, naphthyl-C,-Cr.alkyl and/ or phenyl-C4-Cr-alkyl)-
aminocarbonyl, C;-C-alkylsulfonyl, halo-C;-Cr-alkylsulfonyl, hydroxy-C4-C--alkyisulfonyl, Cs-
C,-alkoxy-C4-Cr-alkylsulfonyl, amino-C;-Cr-alkylsulfonyl, N-mono- or di~(C-Cr-alkyl)-amino-
C,-Cr-alkylisulfonyl, C4-Cy-alkanoylamino-C,-Cr-alkylsulfonyl, N-C4-C;-alkoxy-C4-Cr-

alkylcarbamoyl or N-mono- or N,N-di-(C4-C;-alkyl}-aminosulfonyl;

from C,-Cr-alkenyl, C,-C-alkynyl, phenyl, naphtyl, mono- or bicyclic heterocyclyl, especially
as defined below for mono- or bicyclic heterocyclyl, preferably selected from pyrrolyl, furanyl,
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thienyl, pyrimidine-2,4-dione-1-, -3- or —5-yl and tetrahydrofuranyl, , phenyl- or naphthyl- or
(mono- or bicyclic heterocyclyl)-C+-Cr-alkyl or C-Cr-alkyloxy wherein mono- or bicyclic
heterocyclyl is as defined below, preferably selected from pyrrolyl, furanyl, tetrahydrofuranyl,
tetrahydropyranyl and thienyl ; such as benzyl or naphthylmethyl, tetrahydrofuranyl- or
tetrahydropyranyl-C,-C;-alkyloxycarbonyl, benzoyl- or naphthoylamino-C4-Cr-alkyl, (phenyl-
or naphthyl- or mono- or bicyclic heterocyclyl)-sulfonylamino-C4-Cr-alkyl wherein phenyl or
naphthyl or mono- or bicyclic heterocyclyl is unsubstituted or substituted, preferably by one
or more, especially one to three, C;-Cr-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C4-Cr-alkylsulfonylamino-C4-Cs-alkyl, halo, hydroxy, phenyl-C4-Cs-
alkoxy wherein phenyl is preferably unsubstituted or substituted, preferably by C.-C7-alkoxy
and/or halo, mono- or bicyclic heterocyclyl-C-C-alkoxy, (mono- or bicyclic heterocyclyl or
phenyl or naphthyl)-oxy, naphthyl-C,-C;-alkyloxy, benzoyl or naphthoyl or mono- or bicyclic
heterocyclylcarbonyl)-oxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonyloxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-thio, (benzoyl or
naphthoyl or mono- or bicyclic heterocyclyl)-thio, nitro, amino, di-((naphthyl or phenyl or
mono- or bicyclic heterocyclyl)-C-Cr-alkyl)-amino, (benzoyl or naphthoyl or mono- or bicyclic
heterocyclyl)-amino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-sulfonylamino
wherein phenyl or naphthyl is unsubstituted or substituted preferably by one or more,
especially one to three, C,-Cr-alkyl moieties, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-C,-Cz-alkylsulfonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
oxycarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyi)-Cs-Cr-
alkyloxycarbonylamino, carboxyl, C,-Cs-alkyl-carbonyl, halo-C,-Cr-alkylcarbonyl, hydroxy-C-
C-alkylcarbonyl, C,-C-alkoxy-C;-C;-alkylcarbonyl, amino-C,-Cr-alkylcarbonyl, (N-) mono- or
(N,N-) di~(C4-C;-alkyl)-amino-C4-C;-alkylcarbonyl, C,-C;-alkanoylamino-C4-Cr-alkylcarbonyl,
halo-C,;-Cs-alkoxycarbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-oxy-
carbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl )-C-Cr-alkoxycarbonyl, (N,N-)
di-(C,-C-alkyl)-amino-C,-C;-alkoxycarbonyl, carbamoyl, N-mono or N,N-di-(naphthyl or
phenyl or mono- or bicyclic heterocyclyl)-aminocarbonyl, cyano, C:-Cs-alkylene which is
unsubstituted or substituted by up to four C{-C7-alkyl substituents and bound to two adjacent
ring atoms of the aryl moiety, sulfenyl, sulfinyl, C+-Cz-alkylsulfinyl, (phenyl or naphthyl or
mono- or bicyclic heterocyclyl)-sulfinyl wherein phenyl or naphthyl is unsubstituted or
substituted preferably by one or more, especially one to three, C+-C;-alkyl moieties, phenyl-

or naphthyl-C,-C;-alkylsulfinyl, sulfonyl, (phenyl or naphthyl or mono- or bicyclic
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heterocyclyl)-sulfonyl wherein phenyl or naphthyl is unsubstituted or substituted preferably by
one or more, especially one to three, C;-Cs-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C,-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C4-Cr-alkyl,
phenyl-, naphthyl, mono- or bicyclic heterocyclyl, phenyl-C,-C7-alkyl, naphthyl-C,-C7-alkyl

and/or mono- or bicyclic heterocyclyl-C4-Cr-alkyl)-aminosulfonyl;

where any phenyl or naphthyl or mono- or bicyclic heterocyclyl (which mono- or bicyclic
heterocyclyl is preferably as defined for mono- or bicyclic heterocyclyl, more preferably is
selected from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl) mentioned
as substituent of or as part of a substituent of substituted aryl is unsubstituted or substituted
by one or more, preferably up to three, moieties independently selected from the group
consisting of C4-Cs-alkyl, C,-C-alkenyl, C,-Cs-alkynyl, halo-C4-Cr-alkyl, such as
trifluoromethyl, halo, especially fluoro, chloro, bromo or iodo, hydroxy, C:-Cr-alkoxy,
phenyloxy, naphthyloxy, phenyl- or naphthyl-C.-C;-alkoxy, C,-C7-alkanoyloxy, phenyl- or
naphthyl-C,-C;-alkanoyloxy, amino, mono- or di-(C;-C;-alkyl, phenyl, naphthyl, phenyl-C4-C-
alkyl, naphthyl-C4-C;-alkyl, C4-C-alkanoyl and/or phenyl- or naphthyi-C,-C;-alkanoyl)-amino,
carboxy, C;-C;-alkoxycarbonyl, phenoxycarbonyl, naphthyloxycabonyl, phenyl-C4-C4-
alkyloxycarbonyl, naphthyl-C4-C-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C4-Cr-alkyl,
phenyl, naphthyl, phenyl-C;-Cs-alkyl and/or naphthyl-C4-C;-alkyl)-aminocarbonyl, cyano,
sulfo, sulfamoyl, N-mono- or N,N-di-(Cs-Cr-alkyl, phenyl, naphthyi, phenyi-C,-C;-alkyl and/or
naphthyl-C,-C-alkyl)-aminosulfonyl and nitro, or preferably, where preferred substituents are
mentioned, by one or more of these mentioned substituents.Unsubstituted or substituted
mono- or bicyclic heterocyclyl is a mono- or bicyclic heterocyclic moiety with an unsaturated,
partially saturated or saturated ring system with preferably 3 to 22 (more preferably 3 to 14)
ring atoms and with one or more, preferably one to four, heteroatoms independently selected
from nitrogen (=N-, -NH- or substituted —-NH-), oxygen and sulfur (-S-, S(=0)- or S-(=0)2)
which is unsubstituted or substituted by one or more, e.g. up to three, substitutents
preferably independently selected from the substitutents mentioned above for aryl and from
oxo (=0) and thioxo (=S). Preferably, unsubstituted or substituted mono- or bicyclic

heterocyclyl is selected from the following moieties:
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where in each case where an NH is present the bond with the asterisk connecting the

respective heterocyclyl moiety to the rest of the molecule the H may be replaced with said
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bond and/or the H may be replaced by a substituent (thus forming substituted imino), and

one or more substituents may be present as just described.

Unsubstituted or substituted mono- or bicyclic cycloalkyl is preferably mono- or bicyclic, more
preferably monocyclic, C3-C1s, more preferably Cs-Cyo-cycloalkyl, which may include one or
more double (e.g. in cycloalkenyl) and/or triple bonds (e.g. in cycloalkinyl) with less double
and/or triple bonds than required to form a fully unsaturated ring (e.g. aryl) system.
Preferably, mono- or bicyclic cycloalkyl is saturated. The mono- or bicyclic cycloalkyl is
unsubstituted or substituted by one or more, e.g. one to three substitutents preferably

independently selected from those mentioned above as substituents for aryl.

In unsubstituted or substituted mono- or bicyclic aryl-alkyl or —C;-C7-alkyl, mono- or bicyclic
aryl (which is preferably unsubstituted or substituted by one or more substituents, e.g. one to
three substituents independently selected from those mentioned above as substituents for
aryl) is preferably as described above for aryl and is bound to alkyl, preferably C4-Cr-alkyl,
either terminally or at any other carbon in the alkyl chain, e.g. at the 1-carbon; where the C;-
Cr-alkyl is otherwise unsubstituted or substituted as described below for unsubstituted or
substituted alkyl and/or with unsubstituted or substituted mono- or bicyclic aryl as described

above.

In unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl or —C,-C7-alkyl, mono- or
bicyclic heterocyclyl is preferably as described above and is unsubstituted or substituted by
one or more, e.g. up to three, substitutents independently selected from those mentioned
above for substituted aryl, and heterocyclyl is bound to alkyl, preferably C,-C;-alkyl, either
terminally or at any other carbon in the alkyl chain, e.g. at the 1-carbon; where the C4-Cs-
alkyl is otherwise unsubstituted or substituted as described below for unsubstituted or
substituted alkyl and/or with unsubstituted or substituted mono- or bicyclic aryl as described

above.

In unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl or —C4-Cr-alkyl, mono- or
bicyclic cycloalkyl is preferably as described above and is unsubstituted or substituted by
one or more, e.g. up to three, substitutents independently selected from those mentioned
above for substituted aryl, and cycloalkyl is bound to alkyl, preferably C-C;-alkyl, either

terminally or at any other carbon in the alkyl chain, e.g. at the 1-carbon; where the C1-C7-
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alkyl is otherwise unsubstituted or substituted as described below for unsubstituted or
substituted alkyl and/or with unsubstituted or substituted mono- or bicyclic aryl as described

above.

Acy! is preferably unsubstituted or substituted mono- or bicyclic aryl-carbony! or -sulfonyl,
unsubstituted or substituted mono- or bicyclic heterocyclylcarbonyl or -sulfonyl, unsubstituted
or substituted mono- or bicyclic cycloalkylcarbonyl or -sulfonyl, formyl or (unsubstituted or
substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl-C4-Cr-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-C,-Cs-alkyl or unsubstituted or
substituted mono- or bicyclic cycloalkyl-C4-C;-alkyl)-carbonyl or -sulfonyl, or (especially if
bound to N, S or O) unsubstituted or substituted alkyloxycarbonyl ,unsubstituted or
substituted mono- or bicyclic aryl-oxycarbonyl, unsubstituted or substituted mono- or bicyclic
heterocyclyloxycarbonyl, unsubstituted or substituited mono- or bicyclic cyclo-
alkyloxycarbonyl, unsubstituted or substituted mono- or bicyclic aryl-C4-C;-oxycarbonyl
unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-C7-oxycarbonyl, unsubstituted
or substituted mono- or bicyclic cycloalkyl-C,-C,-oxycarbonyl or N-mono- or N,N-di-
(unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or substituted mono- or
bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic cycloalkyl, unsubstituted
or substituted mono- or bicyclic aryl-C;-Cr-alkyl, unsubstituted or substituted mono- or
bicyclic heterocyclyl-C,-C-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-C,-
Cralkyl and/or unsubstituted or substituted alkyl)-aminocarbonyl or -aminosulfonyl, with the
proviso that—oxycarbonyl bound moieties are preferably bound to a nitrogen in the rest of the
molecule. Examples of preferred acyl moieties other than R! and/or R? (e.g. Ra, Ry, R. and/or
Ry) are C,;-Cr-alkanoyl, (such as acetyl, 3,3-dimethyl-butyryl, 2,2-dimethyl-propionyl or 3,3-
dimethyl-butyryl, unsubstituted (or mono-, di- or tri-(halo, C+-C-alkoxy, C,-Cr-alkyloxy-C4-Co-
alkyoxy, C;-C;-alkyloxy-C,-Cr-alkyl and/or C,-Cr-alkyl)-substituted)-phenyl-C,-C;-alkanoyl
(e.g. the corresponding unsubstituted or substituted benzoyl or phenylacetyl) such as
benzoyl or phenylacetyl, Cs-Cg-cycloalkyl-carbonyl or C3-Cg-cycloalkyl-C,-Cr-alkyl-carbonyll,
such as cyclopropylcarbonyl, cyclobutylcarbonyl, cyclohexylacetyl or cyclohexylcarbonyl,
(tetrahydrofuranyl or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or tetrahydropyranyl)-
C,-Cr-alkyl-carbonyl, such as tetrahydrofuranyl-carbonyl, tetrahydropyranylcarbonyl,
tetrahydrofuranylacetyl or tetrahydropyranylacetyl, unsubstituted or mono-, di- or tri-(halo
and/or C,-Cs-alkyl)-substituted) (phenyl- or phenyl-C;-Cs-alkyl)-sulfonyl, such as
phenylsulfonyl (= benzenesulfonyl) or phenylmethanesulfonyl, C.-C;-alkylsulfonyl, such as
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methylsulfonyl (= methanesulfonyl), ((N-mono- or N,N-di-(C,-C;-alkyl)-aminocarbonyl, N-
[phenyl or phenyl-C-Cr-alkyl (e.g. benzyl)]-aminocarbonyl, N-[Cs-Cg-cycloalkyl (e.g.
cyclohexyl-), Cs-Cs-cycloalkyl-C4-C-alkyllaminocarbonyl, C,-C;-alkylaminocarbonyl or (Cq-
Cq-alkyl, phenyl, naphthyl, phenyl-Cs-Cr-alkyl, napthyl-C-Cr-alkyl, Cs-Cg-cycloalkyl, Cs-Cs-
cycloalkyl-C4-C;-alkyl and/or mono- or bicyclic heterocyclyl selected preferably from pyrrolyl,
furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl, triazolyl, tetrazolyl, oxetidinyl, 3-(C+-C;-
alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperidinyl, piperazinyl,
pyrrolidinyl,  tetrahydrofuran-onyl,  tetrahydro-pyranyl,  1H-indazanyl, benzofuranyl,
benzothiophenyl, (more preferably) isoquinolinyl, quinolinyl and indolyl)-oxycarbonyl, e.g. C+-
Cr-alkoxycarbonyl, such as tert-butyloxycarbonyl, isobutyloxycarbonyl or phenyl-C4-C+-
alkyloxycarbonyl. As acyl R' or R?, indolyl-C;-Cr-alkanoyl, e.g. indolylcarbonyl, quinolyl-C;-
Cralkanoyl, e.g. quinolinylcarbonyl, or phenyl-C;-C;-alkanoyl, e.g. phenylacetyl, wherein
indolyl, quinolyl and phenyl are unsubstituted or substituted by a substituent of the formula -
(Co-C-alkylene)-(X)~(C+-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H where Co-alkylene means that
a bond is present instead of bound alkylene, alkylene in each case may be straight-chained
or branched and unsubstituted or (with lower preference) substituted e.g. by one or more
moieties as defined for substituted alkyl, especially by halo, especially fluoro, hydroxy, C4+-Cz-
alkoxy, phenyloxy, naphthyloxy, C4-Cs-alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono-
or di-(C4-Cr-alkyl, C-Cr-alkanoyl, phenyl, naphthyl, phenyl-C;-C-alkyl and/or naphthyl-C.-
Cq-alkyl)-amino, carboxy, C4-Cr-alkoxycarbonyl or cyano, r and s, each independently of the
other, are 0 or 1 and each of X and Y, if present and independently of the others, is -O-, -
NV-, -S-, -O-CO-, -CO-0-, -NV-CO-; -CO-NV-; -NV-SO,-, -SO,-NV; -NV-CO-NV-, -NV-CO-
O-, -O-CO-NV-, -NV-SO,-NV- wherein V is hydrogen or unsubstituted or substituted alkyl as
defined below, especially C;-C-alkyl, or is phenyl, naphthyl, phenyl- or naphthyl-C,-C7-alkyl
or halo-C4-Cr-alkyl; and optionally one or more, e.g. up to two, further substituents selected
from the other substituents mentioned for substituted aryl. Unsubstituted or substituted
mono- or bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyl and
unsubstituted or substituted mono- or bicyclic cycloalkyl are preferably as defined above
whereever they are mentioned as part of acyl, unsubstituted or substituted alkyl is preferably

as defined below.

Unsubstituted or substituted alkyl is preferably Cs-Cxo-alkyl, more preferably C4-Cr-alkyl, that
is straight-chained or branched (one or, where appropriate, more times), which is

unsubstituted or substituted by one or more, e.g. up to three moieties selected from
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unsubstituted or substituted mono- or bicyclic heterocyclyl as described below, especially
pyrrolyl, furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl, triazolyl, tetrazolyl, oxetidinyl, 3-
(C+-Cr-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperidinyl,
piperazinyl, pyrrolidinyl, tetrahydrofuran-onyl, tetrahydro-pyranyl, 1H-indazanyl, benzofuranyl,
benzothiophenyl, , (more preferably) isoquinolinyl, quinolinyl or especially indolyl, each of
which is unsubstituted or substituted as described above for unsubstituted or substituted
heterocyclyl, e.g. by one to three substitutents independently selected from halo, hydroxy,
such as chloro, C,-Cr-alkyl, such as methyl, cyano and C;-Cr-alkanoyl, such as acetyl; from
unsubstituted or substituted mono- or bicyclic cycloalkyl as described above, especially
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl each of which is unsubstituted or
substituted as described below for unsubstituted or substituted cycloalkyl; or especially from
the group consisting of C,-Cs-alkenyl, C»-C7-alkinyl, halo, hydroxy, C4-C;-alkoxy, halo-C4-Cr-
alkoxy, such as trifluoromethoxy, hydroxy-C,-Cz-alkoxy, C;-Cs-alkoxy-C4-C;-alkoxy, phenyl-
or naphthyloxy, phenyl- or naphthyl-C-Cr-alkyloxy, C+-C7-alkanoyloxy, (C4-Cr-alkyl, hydroxy-
C4-Cr-alkyl, C1-C;-alkoxy-C4-Cr-alkyl, phenyl and/or phenyl-C,-C-alkyl)-aminocarbonyloxy,
benzoyl- or naphthoyloxy, C,-Cr-alkylthio, halo-C4-C;-alkthio, such as trifluoromethyithio,
hydroxy-C4-Cr-alkylthio, C,-Cz-alkoxy-C4-C7-alkylthio, phenyl- or naphthylthio, phenyl- or
naphthyl-C,-C-alkylthio, nitro, amino, mono- or di~(C4-Cr-alkyl, phenyl, naphthyl, phenyl-Cs-
Cs-alkyl, naphthyl-C4-C-alkyl, hydroxy-C;-C;-alkyl and/or C,-C-alkoxy-C;-Cs-alkyl)-amino,
C,-C;-alkanoylamino ****, benzoyl- or naphthoylamino**--**, C-Cs-alkylsulfonylamino,
phenyl- or naphthylsulfonylamino), phenyl- or naphthyl-C;-Cs-alkylsulfonylamino, phenyl- or
naphthyl-C,-Cs-alkylcarbonylamino, carboxyl, C;-Cs-alkyl-carbonyl, C,-C;-alkoxy-carbonyl,
phenyl- or naphthyloxycarbonyl, phenyl- or naphthyl-C,-C7-alkoxycarbonyl, carbamoyl, N-
mono- or N,N-di-(C;-C-alkyl)-aminocarbonyl, N-mono- or N,N-di-(naphthyl- or phenyl-C;-Cs-
alkyl)-aminocarbonyl, cyano, sulfenyl (-S-OH), sulfonyl (-8(=0)-0H), C+-Cr-alkylsulfinyl (Cs-
C;-alkyl-S(=0)-), phenyl- or naphthylsulfinyl, phenyi- or naphthyl-C,-C;-alkylsulfinyl, sulfonyl,
C,-Cr-alkylsulfonyl, phenyl- or naphthylsulfonyl, phenyl- or naphthyl-C,-C;-alkylsulifonyl,
sulfamoyl, N-mono or N,N-di-(C+-Cr-alkyl, phenyl-, naphthyl, phenyl-C4-Cs-alkyl or naphthyl-
C,-Co-alkyl)-aminosulfonyl, N-mono-, N'-mono-, N,N-di- or N,N,N’-tri-(C4-Cz-alkyl, hydroxy-
C,-Cs-alkyl, C;-Cs-alkoxy-C4-Cr-alkyl, phenyl and/or phenyl-C,-C;-alkyl)-aminocarbonylamino
or —aminocarbonyloxy and N-mono-, N-mono-, N,N-di- or N,N,N’-tri-(C4-C-alkyl, hydroxy-C4-
Cs-alkyl and/or C-Cr-alkoxy-C,-Cz-alkyl) aminosulfonylamino;

where any phenyl or naphthyl mentioned as substituent of or as part of a substituent of

substituted alkyl is unsubstituted or substituted by one or more, preferably up to three,
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moieties independently selected from the group consisting of C;-C;-alkyl, C+-Cr-alkenyl, C4-
Cr-alkynyl, halo-C4-Cr-alkyl, such as trifluoromethyl, halo, especially fluoro, chloro, bromo or
iodo, hydroxy, C;-C;-alkoxy, phenyloxy, naphthyloxy, phenyl- or naphthyl-C,-Cz-alkoxy, Cs-
Cr-alkanoyloxy, phenyl- or naphthyl-C,-Cs-alkanoyloxy, amino, mono- or di-(C4-Cr-alkyl,
phenyl, naphthyl, phenyl-C;-C7-alkyl, naphthyl-C,-Cr-alkyl, C,-Cr-alkanoyl and/or phenyl- or
naphthyl-C,-C-alkanoyl)-amino, carboxy, C4-Cs-alkoxycarbonyt, phenoxycarbonyl,
naphthyloxycabonyl, phenyl-C,-Cy-alkyloxycarbonyl, naphthyl-C,-C;-alkoxycarbonyl,
carbamoyl, N-mono- or N,N-di~(C4-Cr-alkyl, phenyl, naphthyl, phenyl-C,-C;-alkyl and/or
naphthyl-C4-C--alkyl)-aminocarbonyl, cyano, sulfo, sulfamoyl, N-mono- or N,N-di-(C4-C+-
alkyl, phenyl, naphthyl, phenyl-C;-Cr-alkyl and/or naphthyl-C,-C;-alkyl)-aminosulfonyl and
nitro, or preferably, where preferred substituents are mentioned, by one or more of these

mentioned substituents.

Unsubstituted or substituted alkenyl is preferably C>-Cx-alkenyl, more preferably Cx-Cr-
alkenyl with one or, if possible, more double bonds, that is straight-chained or branched (one
or, where appropriate, more times), which is unsubstituted or substituted by one or more,
e.g. up to three moieties selected from those mentioned as substituents for substituted alkyl
and from unsubstituted or substituted mono- or bicyclic aryl, each preferably as described
above. Substituents with an active hydrogen (e.g. hydroxy or amino) are preferably present
in the form of tautomers in equilibrium if bound directly to a carbon with a double bond,

preferably at such positions substituents with active hydrogen are avoided.

Unsubstituted or substituted alkynyl is preferably C,-Ca-alkynyl, more preferably C,-Cs-
alkyny! with one or, if possible, more triple bonds, that is straight-chained or branched (one
or, where appropriate, more times), which is unsubstituted or substituted by one or more,
e.g. up to three moieties selected from those mentioned as substituents for subsituted alkyl
and from unsubsituted or substituted mono- or bicyclic aryl, each preferably as described
above. Substituents with an active hydrogen (e.g. hydroxy or amino) are preferably present
in the form of tautomers in equilibrium if bound directly to a carbon with a triple bond,

preferably at such positions substituents with active hydrogen are avoided.

Esterified hydroxy is preferably acyloxy with acyl as defined above, more preferably Cs-Cz-

alkanoyloxy or benzoyloxy.
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Etherified hydroxy is preferably substituted Cs-Cs-alkyloxy wherein substituted alkyl is
preferably as defined above, unsubstituted or substituted mono- or bicyclic aryloxy,
unsubstituted or substituted mono- or bicyclic aryl-C4-C;-alkyloxy, unsubstituted or
substituted mono- or bicyclic heterocyclyloxy, unsubstituted or substituted mono- or bicyclic
heterocyclyloxy-C,-C;-alkyloxy, unsubstituted or substituted mono- or bicyclic cycloalkyloxy
or unsubstituted or substituted mono- or bicyclic cycloalkyi-C4-Cr-alkyloxy (where in each
case the moieties are preferably defined as above) or more preferably unsubstituted

alkyloxy, especially C;-C;-alkyloxy.

Where an asterisk (*) marks a the bond binding a moiety, the corresponding bond is that
shown in the corresponding formula of the respective compound of the formula | (or a

precursor thereof) binding the respective moiety.

The preceding and especially the following preferred embodiments of the moieties and
symbols in formula | can be employed independently of each other to replace more general
definitions and thus to define specially preferred embodiments of the invention, where the
remaining definitions can be kept broad as defined in embodiments of the inventions defined

above of below.

Preferably, not more than one of R; and R; is acyl, the other has one of the meanings given

hereinabove or hereinbelow for these moieties other than acyl.

As R®, moieties of the formulae (a), (b), (c), (f) and slightly less (g), more preferably of the

formulae (a), (b) or (f), are especially preferred.
The symbol m preferably stands for O or 2.

Ry preferably is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or
bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyi, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or
substituted mono- or bicyclic cycloalkyl-alkyl, or (if m = 2) is -N(Ry)(Rc) wherein R, and Re

are as defined above or below.
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R. is preferably hydrogen.

Preferably, at least one of R* and R® is hydrogen (i.e. the preferred compounds of the
invention are (3,4-di-, 3,3,- tri, 3,4,4-tri-)substituted pyrrolidines), more preferably both are

hydrogen.

In all definitions above and below the person having skill in the art will, without undue
experimentation or considerations, be able to recognize which are relevant (e.g. those that if
present provide compounds that are sufficiently stable for the manufacture of
pharmaceuticals, e.g. having a half-life of more than 30 seconds) and thus are preferably
encompassed by the present claims and that only chemically feasible bonds and
substitutions (e.g. in the case of double or triple bonds, hydrogen carrying amino or hydroxy
groups and the like) are encompassed, as well as tautomeric forms where present,
especially in equilibrium. For example, preferably, for reasons of stability or chemical
feasibility, directly vicinal atoms in chains preferably are not selected from oxy plus oxy, thio
plus oxy, oxy plus thio or thio plus thio, except where ring systems or the like are present
that are sufficiently stable. Substitutents binding via an O (e.g. in C-C-alkoxy) or S that is

part of them are preferably not bound to nitrogen e.g. in rings.

Salts are especially the pharmaceutically acceptable salts of compounds of formula . They
can be formed where salt forming groups, such as basic or acidic groups, are present that
can exist in dissociated form at least partially, e.g. in a pH range from 4 to 10 in aqueous

solutions, or can be isolated especially in solid, especially crystalline, form.

Such salts are formed, for example, as acid addition salts, preferably with organic or inor-
ganic acids, from compounds of formula | with a basic nitrogen atom (e.g. imino or amino),
especially the pharmaceutically acceptable salts. Suitable inorganic acids are, for example,
halogen acids, such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic
‘acids are, for example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic
acid, propionic acid, lactic acid, fumaric acid, succinic acid, citric acid, amino acids, such as
glutamic acid or aspartic acid, maleic acid, hydroxymaleic acid, methylmaleic acid, benzoic
acid, methane- or ethane-sulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-

naphthalenesulfonic acid, 1,5-naphthalene-disulfonic acid, N-cyclohexylsulfamic acid, N-
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methyl-, N-ethyl- or N-propyl-sulfamic acid, or other organic protonic acids, such as ascorbic

acid.

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be
formed with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth me-
tal salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts
with ammonia or suitable organic amines, such as tertiary monoamines, for example triethyl-
amine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-piperidine or

N,N'-dimethylpiperazine.

When a basic group and an acid group are present in the same molecule, a compound of

formula | may also form internal salts.

For isolation or purification purposes it is also possible to use pharmaceutically unacceptable
salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed (where applicable comprised in pharma-

ceutical preparations), and these are therefore preferred.

In view of the close relationship between the compounds in free form and in the form of their
salts, including those salts that can be used as intermediates, for example in the purification

CIIN 13

or identification of the compounds or salts thereof, any reference to “compounds”, “starting
materials” and “intermediates” hereinbefore and hereinafter, especially to the compound(s)
of the formula 1 or their precursors, is to be understood as referring also to one or more salts
thereof or a mixture of a corresponding free compound and one or more salts thereof, each
of which is intended to include also any solvate, metabolic precursor such as ester or amide
of the compound of formula |, or salt of any one or more of these, as appropriate and
expedient and if not explicitly mentioned otherwise. Different crystal forms may be obtainable

and then are also included.

Where the plural form is used for compounds, starting materials, intermediates, salts,
pharmaceutical preparations, diseases, disorders and the like, this is intended to mean one
(preferred) or more single compound(s), salt(s), pharmaceutical preparation(s), disease(s),

disorder(s) or the like, where the singular or the indefinite article (“a”, “an”) is used, this is
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intended to include the plural (for example also different configuration isomers of the same

compound, e.g. enantiomers in racemates or the like) or preferably the singular (“one”).

The compounds of the present invention can possess two or more asymmetric centers de-
pending on the choice of the substituents. The preferred absolute configurations are as
indicated herein specifically. However, any possible isolated or pure diastereoisomers,
enantiomers or geometric enantiomers, and mixtures thereof, e.g., mixtures of enantiomers,

such as racemates, are encompassed by the present invention.

As described above, the present invention provides in some of its important embodiments
the use of (3,4-di-, 3,4,4-tri- or 3,3,4,4-tetra-)substituted pyrrolidine compounds for the
preparation of a pharmaceutical formulation for the treatment of a disease that depends on
activity of renin; the use of a compound of that class in the treatment of a disease that
depends on activity of renin; compounds that are part of a subclass of these substituted
pyrrolidine compounds for use in the diagnostic and therapeutic treatment of a warm-
blooded animal, especially for the treatment of a disease (= disorder) that depends on
activity of renin; new compounds that are part of a subclass of these substituted pyrrolidine
compounds; pharmaceutical formulations comprising said substituted pyrrolidine
compounds, and/or a method of treatment comprising administering said substituted
pyrrolidine compounds, a method for the manufacture especially of said new substituted
pyrrolidine compounds, as well as novel intermediates, starting materials and/or partial steps

for their synthesis.

“Inappropriate” renin activity preferably relates to a state of a warm-blooded animal,
especially a human, where renin shows a renin activity that is too high in the given situation
(e.g. due to one or more of misregulation, overexpression e.g. due to gene amplification or
chromosome rearrangement or infection by microorganisms such as virus that express an
aberrant gene, abnormal activity e.g. leading to an erroneous substrate specificity or a
hyperactive renin e.g. produced in normal amounts, too low activity of renin activity product
removing pathways, high substrate concentration and/or the like) and/or leads to or supports
a renin dependent disease or disorder as mentioned above and below, e.g. by too high renin
activity. Such inappropriate renin activity may, for example, comprise a higher than normal
activity, or further an activity in the normal or even below the normal range which, however,

due to preceding, parallel and or subsequent processes, e.g. signaling, regulatory effect on
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other processes, higher substrate or product concentration and the like, leads to direct or
indirect support or maintenance of a disease or disorder, and/or an activity that supports the
outbreak and/ or presence of a disease or disorder in any other way. The inappropriate
activity of renin may or may not be dependent on parallel other mechanisms supporting the
disorder or disease, and/or the prophylactic or therapeutic effect may or may include other
mechanisms in addition to inhibition of renin. Therefore “dependent” has to be read as
“dependent inter alia”, (especially in cases where a disease or disorder is really exclusively
dependent only on renin) preferably as “dependent mainly”, more preferably as “dependent
essentially only”. A disease dependent on (especially inappropriate) activity of renin may also
be one that simply responds to modulation of renin activity, especially responding in a

beneficial way (e.g. lowering the blood pressure) in case of renin inhibition.

Where a disease or disorder dependent on inappropriate activity of a renin is mentioned
(such in the definition of “use” in the following paragraph and also especially where a
compound of the formula | is mentioned for use in the diagnostic or therapeutic treatment
which is preferably the treatment of a disease or disorder dependent on inappropriate renin
activity, this refers preferably to any one or more diseases or disorders that depend on

inappropriate activity of natural renin and/or one or more altered or mutated forms thereof.

Where subsequently or above the term “use” is mentioned (as verb or noun) (relating to the
use of a compound of the formula | or of a pharmaceutically acceptable salt thereof, or a
method of use thereof), this (if not indicated differently or to be read differently in the
context) includes any one or more of the following embodiments of the invention, respec-
tively (if not stated otherwise): the use in the treatment of a disease or disorder that depends
on (especially inappropriate) activity of renin, the use for the manufacture of pharmaceutical
compositions for use in the treatment of a disease or disorder that depends on (especially
inappropriate) activity of renin; a method of use of one or more compounds of the formula |
in the treatment of a disease or disorder that depends on (especially inappropriate) activity of
renin; a pharmaceutical preparation comprising one or more compounds of the formula | for
the treatment of a disease or disorder that depends on (especially inappropriate) activity of
renin; and one or more compounds of the formula | for use in the treatment of a disease or
disorder in a warm-blooded animal, especially a human, preferably a disease that depends
on (especially inappropriate) activity of renin; as appropriate and expedient, if not stated

otherwise.
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The terms “treat”, “treatment” or “therapy” refer to the prophylactic (e.g. delaying or
preventing the onset of a disease or disorder) or preferably therapeutic (including but not
limited to preventive, delay of onset and/or progression, palliative, curing, symptom-
alleviating, symptom-reducing, patient condition ameliorating, renin-modulating and/or renin-
inhibiting) treatment of said disease(s) or disorder(s), especially of the one or more diseases

or disorders mentioned above or below.

Preferred embodiments according to the invention

The groups of preferred embodiments of the invention mentionedin the claims and below ére
not to be regarded as exclusive, rather, e.g., in order to replace general expressions or
symbols with more specific definitions, parts of those groups of compounds can be
interchanged or exchanged using the definitions given above, or omitted, as appropriate,
and each of the more specific definitions, independent of any others, may be introduced
independently of or together with one or more other more specific definitions for other more

general expressions or symbols.

In a first preferred embodiment, the invention relates to a compound of the formula | wherein
R' is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or unsubstituted
alkynyl or acyl;

R?is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, substituted monocyclic or (preferably) unsubstituted or
substituted bicyclic aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-
alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl, unsubstituted or
substituted alkenyl or substituted or unsubstituted alkynyl; with the proviso that if R is one of
the moieties mentioned in the definition of R" other than acyl then R? can also be
unsubstituted (or substituted) monocyclic aryl-alkyl (meaning that in addition to the group of
other moieties mentioned in the definition of R, the substituent R can also be selected from
unsubstituted monocyclic aryl-alkyl);

R’ is a moiety selected from the group of moieties of the formulae
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where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e), (f) and

(g) the asterisk (*) shows the bond binding the respective moiety R? to the rest of the

molecule in formula |,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,

unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
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mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acy!l or hydrogen;

R, and R. are independently selected from the group consisting of unsubstituted or
substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl, unsubstituted or substituted bicyclic aryl-alkyl, unsubstituted or substituted mono-
or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl,
acyl or hydrogen, with the proviso that preferably not more than one of R, and R; is acyl, and
with the proviso that if R; is one of the mentioned moieties other than acyl (meaning here
and hereinafter that R is one of the moieties mentioned for R, and R except for acyl,
especially R. = hydrogen or C,-Cr-alkyl) then R, can (as additional alternative to the other
mentioned moieties) also be unsubstituted or substituted monocyclic aryl-alkyl;

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alky! or (preferably if m is 0) acyl, or can have one of these meanings or
can be -N(Rp)(R.) if mis 1 or preferably 2;

R. is hydrogen, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl or substituted or preferably unsubstituted C,-Cr-alkyl; and

Ry is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyi-alkyl;

mis 0, 1or2;

each of R* and R® is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene (-CH,-) (preferred), methylene mono-substituted by alkyl (-[C(H)(alkyl)]-),
carbonyl (-C(=0)-) (preferred) or thiocarbonyl (-C(=S)-);

or a pharmaceutically acceptable salt thereof,
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for use in the (therapeutic or prophylactic) treatment of a mammai, especially a human,
preferably of a disease that depends on the activity of renin, especially a disease that

responds to inhibition of renin in a beneficial way, most preferably hypertension.

Regarding new compounds, the invention especially, in a still more preferred embodiment,
relates to a compound of the formula | wherein

R' is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or
unsubstituted alkynyl or acyl;

R?is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl, unsubstituted or substituted alkenyl or substituted or unsubstituted alkynyl,
with the proviso that if R' is one of the moieties mentioned in the definition of R’ other than
acyl then R? can also be unsubstituted or substituted monocyclic aryl-alkyl (meaning that in
addition to the group of other moieties mentioned in the definition of R?, the substituent R
can also be selected from unsubstituted monocyclic aryl-alkyl); ;

R® is a moiety selected from the group of moieties of the formulae

(@
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where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e), (f) and
(g) the asterisk (*) shows the bond binding the respective moiety R? to the rest of the
molecule in formula I,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyl or hydrogen;

Ry and R; are independently selected from the group consisting of unsubstituted or
substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl, unsubstituted or substituted bicyclic aryl-alkyl, unsubstituted or substituted mono-
or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl,
acyl or hydrogen, with the proviso that preferably not more than one of R, and R; is acyl, and
with the proviso that if R; is one of the mentioned (in the definition of R. in this paragraph)
moieties other thén acyl then R, can also be unsubstituted or substituted monocyclic aryl-
alkyl;
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Rd in a moiety of the formulae (c) or (e) is unsubstituted or substituted alkyl, unsubstituted or
substituted mono- or bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono-
or bicyclic aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsub-
stituted or substituted mono- or bicyclic cycloalkyl-alkyl or (preferably if m is 0) acyl, or can
have one of these meanings or can be -N(R,)(R.) if m is 1 or preferably 2;

R. is hydrogen (preferred), unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl or substituted or preferably unsubstituted C;-C7-alkyl; and

R is substituted alkyl or preferably unsubstituted or substituted mono- or bicyclic aryl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or
bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl;

mis0,1or2;

each of R* and R’ is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene (-CH,-) (preferred), methylene mono-substituted by alkyl (-[C(H)(alkyl)]-),
carbonyl (-C(=0)-) (preferred) or thiocarbonyl (-C(=S)-);

or a (preferably pharmaceutically acceptable) salt thereof.

A compound of the formula | as such
H
N

RS

0]
wherein

R'is acyl;

R? is unsubstituted or substituted alkyl,

R® is a moiety selected from the group of moieties of the formulae

(a)

H

*—C—0—R
I a
R

e
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where in any of the moieties of the formulae given above under (a), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R® to the rest of the molecule in
formula 1, more preferably selected from the moieties of the formula (a), (b) or (f);

R, is acyl or hydrogen;

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic aryl-C,-C;-alkyl or acyl;

R. is hydrogen, hydroxy-C-Cs-alkyl, C,-C7-alkyloxy-C,-Cr-alkyl or preferably Cs-Cs-cycloalkyl
or C;-Cr-alkyl;

R, is unsubstituted or substituted mono- or bicyclic aryl-C4-Cr-alkyl or -N(Rp)(Rc);

R, is hydrogen or C;-Cz-alkyl; and

mis 2;

each of R* and R’ is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy; where preferably at least one,
more preferably both of R* and R® are hydrogen;

and T is methylene (-CH,-) (preferred), methylene mono-substituted by alkyl (-{[C(H)(alkyl)j-),
carbonyl (-C(=0)-) (preferred) or thiocarbony! (-C(=S)-);

or an (especially pharmaceutically acceptable) salt thereof, is one further preferred

embodiment of the invention.
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Highly preferably, a compound of the formula | in the preceding and subsequent embodi-
ments (be it use, compound for use or new compound) is of the formula IA with the following

configuration:

(1A);

Alternatively and defining a still preferred embodiment of the invention; a compound of the
formula | in the preceding and subsequent embodiments (be it use, compound for use or

new compound) can be of the formula IB with the following configuration:

H
N
R®
R\ 5—7/ R
N—T R3

(1B)

Alternatively and defining a still preferred embodiment of the invention, a compound of the
formula | in the preceding and subsequent embodiments (be it use, compound for use or

new compound) can be of the formula IC with the following configuration:

N—T R3
(IC)

Alternatively and defining a still preferred embodiment of the invention; a compound of the
formula | in the preceding and subsequent embodiments (be it use, compound for use or

new compound) can be of the formula ID with the following configuration:

H
N
5
R\ R@ R
N—T~ R3

RY (ID)
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In each of the formulae 1A, IB, IC and ID, the moieties R', R?, R, R*, R® and L are as defined
hereinbefore or preferably hereinafter for the respective more general or especially more

preferred embodiments of the invention.

The formula IA, 1B, IC or ID can replace formula | wherever a compound of the formula |
(including a salt thereof) is mentioned hereinbefore or hereinafter; also, the corresponding

intermediates are preferred.

A further preferred embodiment of the invention relates to the use of a compound of the

formula | wherein

R’ is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or
unsubstituted alkynyl or acyl;

R? is unsubstituted or substituted mono- or bicyclic aryl-alkyl;

R® is a moiety selected from the group of moieties of the formulae (a), (b), (c), (d), (e), (f) or
(9), more preferably of the formulae (a), (b), (c) and (f), still more preferably of the formulae
(a), (b) or (f), given in the first description of a compound of the formula 1 in this disclosure;
where in any of the moieties of these moiety formulae the asterisk (*) shows the bond
binding the respective moiety R?® to the rest of the molecule in formula 1,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryi-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyl or hydrogen;

R, and R, are independently selected from the moieties given under R, with the proviso that
preferably not more than one of R, and R; is acyl,

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-

stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
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or bicyclic cycloalkyl-alkyl or (preferably if m is 0) acyl, or can have one of these meanings or
can be -N(R,)(R,) if mis 1 or preferably 2;

R, is unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or substituted
mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-
alkyl or substituted or preferably unsubstituted C,-C-alkyl or hydrogen; and

R; is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl;

mis 0, 1 or 2, preferably 0 or more preferably 2;

each of R* and R® is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene (-CH,-), methylene mono-substituted by alkyl (-[C(H)(alkyl)]-) , carbonyl
(-C(=0)-) or thiocarbonyl (-C(=S)-);

or a pharmaceutically acceptable salt thereof,

in the preparation of a pharmaceutical formulation for the treatment of a disease that de-
pends on activity of renin, especially hypertension; or in the treatment of a disease that de-

pends on activity of renin, especially hypertension.

Another preferred embodiment of the invention relates to the use of a compound of the
formula 1, wherein, R" is phenyl, naphthyl, mono- or bicyclic heterocyclyl, phenylcarbonyl,
phenylacetyl, naphthylcarbonyl, naphthylacetyl, mono- or bicyclic heterocyclyicarbonyl or -
acetyl, phenylsulfonyl, naphthylsulfonyl or mono- or bicyclic heterocyclylsulfonyl; wherein
mono- or bicyclic heterocyclyl is pyrrolyl, furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl,
triazolyl, tetrazolyl, oxetidinyl, 3-(C,-Cs-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino,
thiomorpholino, piperidinyl, piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrofuran-onyl,
tetrahydro-pyranyl, 1H-indazolyl, benzofuranyl, benzothiophenyl, or more preferably
isoquinolyl, quinolyl or especially indolyl, and each such mono- or bicyclic heterocyclyl,
phenyl or naphthyl mentioned under R' is unsubstituted or preferably substituted by one or
more, especially one to three, moieties, preferably independently selected from the group
consisting of

(i) a substituent of the formula -(C,-Cr-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co-C7-alkylene)-H
(especially in substituted aryl or substituted aryl-alkyl as R') where Co-alkylene means that a
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bond is present instead of bound alkylene, alkylene in each case may be straight-chained or
branched and unsubstituted or (with lower preference) substituted e.g. by one or more
moieties as defined for substituted alkyl, especially by halo, especially fluoro, hydroxy, C;-Cs-
alkoxy, phenyloxy, naphthyloxy, C;-C7-alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono-
or di-(C4-Cr-alkyl, C4-Cs-alkanoyl, phenyl-C4-Cr-alkanoyl, naphthyl-C,-C-alkanoyl, phenyi,
naphthyl, phenyl-C;-Cr-alkyl and/or  naphthyl-C,-Cr-alkyl)-amino, carboxy, C;4-Cs-
alkoxycarbonyl or cyano, r and s, each independently of the other, are 0 or 1 and each of X
and Y, if present and independently of the others, is -O-, -NV-, -S~, -O-CO-, -CO-0-, -NV-
CO-; -CO-NV-; -NV-80O,-, -SO,-NV; -NV-CO-NV-, -NV-CO-O-, -O-CO-NV-, -NV-SO,-NV-
wherein V is hydrogen or unsubstituted or substituted alkyl as defined below, especially Cs-
Cr-alkyl, or is phenyl, naphthyl, phenyl- or naphthyi-C;-C;-alkyl or halo-C-Cr-alkyl; e.g. Cs-
Cr-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl,
halo-C4-Cr-alkyl, such as trifluoromethyl, hydroxy-C4-Cr-alkyl, C-C;-alkoxy-C4-C7-alkyl, such
as 3-methoxypropyl or 2-methoxyethyl, C,4-Cr-alkoxy-C,-Cr-alkoxy-C4-C7-alkyl, phenyloxy- or
naphthyloxy-C;-C;-alkyl, C,-Cr-alkanoyloxy-C4-Cr-alkyl, amino-C4-Cs-alkyl, such as
aminomethyl, C;-C;-alkoxy-C;-Cr-alkylamino-C,-Cr-alkyl, mono- or di- (C+-Cr-alkyl-,
naphthyl-, phenyl, naphthyl-C,-Cs-alkyl and/or phenyl-C;-C;-alkyl)-amino-C4-C-alkyl, C-C7-
alkanoylamino-C4-Cz-alkyl, C;-Cr-alkyl-O-CO-NH-C,-Cr-alkyl, C;-Cy-alkylsulfonylamino-C-
Cr-alkyl, C;-Cr-alkyl-NH-CO-NH-C;-Cs-alkyl, C;-Cr-alkyl-NH-SO»-NH-C4-Cr-alkyl, C4-Cr-
alkoxy, hydroxy-C;-C;-alkoxy, Ci-Cr-alkoxy-Cs-Cr-alkoxy, Cq-Cr-alkanoyloxy, halo-C4-Cr-
alkoxy, such as trifluoromethoxy, phenyl- or naphthyl-C,-Cr-alkanoyloxy, phenyl- or naphthyi-
C,-Cy-alkylaminocarbonyloxy, halo-C;-Cr-alkylthio, such as trifluoromethylthio, phenyl- or
naphthyl-C,-Cs-alkylthio, mono- or di-(C,-C7-alkyl-, naphthyl-C-Cr-alkyl-, phenyl-C4-C7-alkyl-
and/or C,-Cs-alkoxy-C,-Cr-alkyl-)amino, C;-Cs-alkanoylamino, Cy-Cr-alkylsulfonylamino,
phenyl- or naphthyl-C;-Cr-alkanoylamino, phenyl- or naphthyl-C,-C-alkylaminocarbonyl-
amino, carboxy-C,-C-alkyl, C,-C;-alkoxy-carbonyl, hydroxy-C,-Cs-alkoxycarbonyl, GCi-C7-
alkoxy-C4-C-alkoxycarbonyl, amino-C;-C;-alkoxycarbonyl, (N-) mono-(C;-Cr-alkyl)-amino-
C4-C;-alkoxycarbonyl, C;-Cs-alkanoylamino-C4-Cr-alkoxycarbonyl, N- mono- or N,N-di~(C4-
Cs-alkyl, naphthyl-C,-C7.alkyl and/ or phenyl-C,-Cr-alkyl)-aminocarbonyl, C4-C7-alkylsulfonyl,
halo-C,-C-alkylsulfonyl,  hydroxy-C;-Cs-alkylsulfonyl, C,-Cs-alkoxy-C,-C;-alkylsulfonyl,
amino-C;-Cr-alkylsulfonyl, N-mono- or di-(C4-C7-alkyl)}-amino-C,-Cr-alkylsulfonyl, C-Cq-
alkanoylamino-C,-C;-alkylsulfonyl, N-C,-C-alkoxy-C4-Cz-alkylcarbamoyl or N-mono- or N,N-
di-(C4-Cr-alkyl)-aminosulfonyl,
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(i) from C,-Cs-alkenyl, C,-Cs-alkynyl, phenyl, naphtyl, mono- or bicyclic heterocyclyl,
especially as defined below for mono- or bicyclic heterocyclyl, preferably selected from
pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3- or -5-yi, tetrahydropyranyl and
tetrahydrofuranyi, phenyl- or naphthyl- or (mono- or bicyclic heterocyclyl)-C+-Cr-alkyl or Cq-
Cr-alkyloxy wherein mono- or bicyclic heterocyclyl is as defined below, preferably selected
from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl; such as benzyl or
naphthylmethyl, tetrahydrofuranyl- or tetrahydropyranyl-C,-Cr-alkyloxycarbonyl, benzoyl- or
naphthoylamino-C;-C+-alkyl, (phenyl- or naphthyl- or mono- or bicyclic heterocyclyl)-
sulfonylamino-C4-Cr-alkyl wherein phenyl or naphthyl or mono- or bicyclic heterocyclyl is
unsubstituted or substituted, preferably by one or more, especially one to three, C-C7-alkyl
moieties, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-C4-Cr-alkylsulfonylamino-C4-
C-alkyl, halo, hydroxy, phenyl-C;-C-alkoxy wherein phenyl is preferably unsubstituted or
substituted, preferably by C-C;-alkoxy and/or halo, mono- or bicyclic heterocyclyl-C;-C+-
alkoxy, (mono- or bicyclic heterocyclyl or phenyl or naphthyi)-oxy, naphthyl-C,-C-alkyloxy,

benzoyl or naphthoyl or mono- or bicyclic heterocyclylcarbonyl)-oxy, (phenyl or naphthyl or 4
mono- or bicyclic heterocyclyl)- aminocarbonyloxy, (phenyi or naphthyl or mono- or bicyclic
heterocyclyl)-thio, (benzoyl or naphthoy! or mono- or bicyclic heterocyclyl)-thio, nitro, amino,
di-((naphthyl or phenyl or mono- or bicyclic heterocyclyl)-C.-Cr-alkyl)-amino, (benzoyl or
naphthoyl or mono- or bicyclic heterocyclyl)-amino, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-sulfonylamino wherein pheny! or naphthyl is unsubstituted or substituted
preferably by one or more, especially one to three, C;-Cr-alkyl moieties, (phenyl or naphthyi
or mono- or bicyclic heterocyclyl)-C,-Cr-alkylsulfonylamino, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-aminocarbonylamino, (phenyl or naphthyi or mono- or bicyclic
heterocyclyl)-oxycarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-C4-C7-
alkyloxycarbonylamino, carboxyl, C;-Cs-alkyl-carbonyl, halo-C,-C;-alkylcarbonyl, hydroxy-Cs-
Cr-alkylcarbonyl, C,-C;-alkoxy-C4-Cr-alkylcarbonyl, amino-C;-C-alkyicarbonyl, (N-) mono- or
(N,N-) di~(C4-C7-alkyl)-amino-C,-Cr-alkylcarbonyl, C,-C;-alkanoylamino-C4-Cr-alkylcarbonyl,
halo-C,-Cr-alkoxycarbonyi, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-oxy-
carbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl )-C4-Cr-alkoxycarbonyl, (N,N-)
di-(C,-Cy-alkyl)-amino-C4-Cr-alkoxycarbonyl, carbamoyl, N-mono or N,N-di-(naphthyl or
phenyl or mono- or bicyclic heterocyclyl)-aminocarbonyl, cyano, C,-C;-alkylene which is
unsubstituted or substituted by up to four C,-C-alkyl substituents and bound to two adjacent
ring atoms of the aryl moiety, sulfenyl, sulfinyl, C,-Cr-alkylsulfinyl, (pheny! or naphthyl or
mono- or bicyclic “heterocyclyl)-sulfinyl wherein phenyl or naphthyl is unsubstituted or
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substituted preferably by one or more, especially one to three, C4-C7-alkyl moieties, phenyl-
or naphthyl-C,-Cs-alkylsulfinyl, sulfonyl, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-sulfonyl wherein phenyl or naphthyl is unsubstituted or substituted preferably by
one or more, especially one to three, C4-C;-alkyl moieties, (phenyl or naphthy! or mono- or
bicyclic heterocyclyl)-C4-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C4-C7-alkyl,
phenyl-, naphthyl, mono- or bicyclic heterocyclyl, phenyl-C-C7-alkyl, naphthyl-C,-C7-alkyl
and/or mono- or bicyclic heterocyclyl-C;-Cr-alkyl)-aminosulfonyl;

where any phenyl or naphthyl or mono- or bicyclic heterocyclyl - which mono- or bicyclic
heterocyclyl is preferably as defined for mono- or bicyclic heterocyclyl, more preferably is
selected from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl - mentioned
as substituent of or as part of a substituent of mono- or bicyclic heterocyclyl, phenyl or
naphthyl R' under (i) or (i) is unsubstituted or substituted by one or more, preferably up to
three, moieties independently selected from the group consisting of Cs-Cr-alkyl, Cy-Cr-
alkenyl, C;-Cr-alkynyl, halo-C4-Cs-alkyl, such as trifluoromethyl, halo, especially fluoro,
chloro, bromo or iodo, hydroxy, C;-C;-alkoxy, phenyloxy, naphthyloxy, phenyl- or naphthyl-
C,-Cs-alkoxy, C;-C-alkanoyloxy, phenyl- or naphthyl-C,-Cr-alkanoyloxy, amino, mono- or di-
(C-Cr-alkyl, phenyl, naphthyl, phenyl-C,-Cr-alkyl, naphthyl-C-Cr-alkyl, C,-Cs-alkanoyl
and/or phenyl- or naphthyl-C;-C;-alkanoyi)-amino, —carboxy, C,-C;-alkoxycarbonyl,
phenoxycarbonyl, naphthyloxycabonyl, phenyl-C4-C-alkyloxycarbonyl, napﬁthyl-C1-C7-
alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(Cs-Cr-alkyl, phenyl, naphthyl, phenyl-C;-Cr-
alkyl and/or naphthyl-C,-C;-alkyl)-aminocarbonyl, cyano, sulfo, sulfamoyl, N-mono- or N,N-
di~(Cs-Cr-alkyl, phenyl, naphthyl, phenyl-C,-C;-alkyl and/or naphthyl-C,-C-alkyl)-
aminosulfonyl and nitro, or preferably, where preferred substituents are mentioned, by one
or more of these mentioned substituents;

R? is phenyl, naphthyl, phenyl-C;-C-alkyl or naphthyl-C4-Cr-alkyl, wherein each phenyl or
naphthyl mentioned so far in the definition of R? is unsubstituted or substituted as just
described for substituted phenyl or naphthyl in the definition of R’

or is preferably C4-C7-alkyl that is unsubstituted or substituted by one or more, especially up
to three, e.g. one or two, substituents independently selected from the group consisting of
C»C-alkenyl, C,-C;-alkinyl, halo, hydroxy, Ci-Cs-alkoxy, halo-Cs-Cr-alkoxy, such as
trifluoromethoxy, hydroxy-C,-C7-alkoxy, C,-C;-alkoxy-C4-C7-alkoxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C,-C7-alkyloxy, C;-Cr-alkanoyloxy, (C4-Cq-alkyl, hydroxy-C,-Cr-alkyl, Cs-
Cr-alkoxy-C,-C-alkyl, phenyl and/or phenyl-C-Cr-alkyl)-aminocarbonyloxy, benzoyl- or
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naphthoyloxy, C-C;-alkyithio, halo-C4-Cr-alkthio, such as trifluoromethylthio, hydroxy-C4-Cr-
alkylthio, C;-Cs-alkoxy-C4-Cr-alkylthio, phenyl- or naphthyithio, phenyl- or naphthyl-C4-C7-
alkylthio, nitro, amino, mono- or di-(C+-Cs-alkyl, phenyl, naphthyl, phenyl-C,-C;-alkyl,
naphthyl-C-C-alkyl, hydroxy-C+-Cr-alkyl and/or C4-Cs-alkoxy-Cy-Cr-alkyl)-amino, C4-C7-
alkanoylamino, benzoyl- or naphthoylamino, phenyl- or naphthyl-C,-C-alkylcarbonylamino,
C,-Cr-alkylsulfonylamino, phenyl- or naphthylsulfonylamino wherein phenyl or naphthyl is
unsubstituted or substituted by one or more, especially one to three, C,-Cr-alky! moieties,
phenyl- or naphthyl-C4-Cr-alkylsulfonylamino, carboxyl, C4-Cr-alkyl-carbonyl, C;-Cr-alkoxy-
carbonyl, phenyl- or naphthyloxycarbonyl, phenyl- or naphthyl-C,-C-alkoxycarbonyl,
carbamoyl, N- mono- or N,N-di-(C4-C7-alkyl)-aminocarbonyl, N-mono- or N,N-di-(naphthyi- or
phenyl-C-C;-alkyl)-aminocarbonyl, cyano, sulfenyl (-S-OH), sulfonyl (-S(=0)-OH), C;-Cs-
alkylsulfinyl (C,-Cr-alkyl-S(=0)-), phenyl- or naphthylsulfinyl wherein phenyl or naphthyl is
unsubstituted or substituted by one or more, especially one to three, C,-Cr-alkyl moieties,
phenyl- or naphthyl-C4-Cr-alkylsulfinyl,  suifonyl, C,-Cs-alkyisulfonyl, phenyl- or
naphthylsulfonyl wherein phenyl or naphthyl is unsubstituted or substituted by one or more,
especially one to three, C;-Cr-alkyl moieties, phenyl- or naphthyl-C,-C;-alkylsulfonyl,
sulfamoyl, N-mono or N,N-di~(C;-C7-alkyl, phenyi-, naphthyl, phenyl-C4-Cr-alkyl or naphthyl-
C4-Cr-alkyl)}-aminosulfonyl, N-mono-, N'-mono-, N,N-di- or N,N,N-tri-(C4-C7-alkyl, hydroxy-
C4-Cr-alkyl, C;-C-alkoxy-C+-C;-alkyl, phenyl and/or phenyl-C4-Cr-alkyl)-aminocarbonylamino
or —aminocarbonyloxy and N-mono-, N’-mono-, N,N-di- or N,N,N'-tri-(C4-C;-alkyl, hydroxy-C;-
Cr-alky! and/or C4-Cs-alkoxy-C4-Cr-alkyt) aminosulfonylamino;

or C3-Cqo-cycloalkyl or C3-Cyo-cycloalkyl-C4-Cr-alkyl;

R® is a moiety selected from the group of moieties of the formulae

(a)
H
+—C—0—R
l a
Re .
(b)
R
H b
*——(I:————N\
R Rc
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H
+—C—S(O)R,

Re and

(®)
s
~
¢ and
where in any of the moieties of the formulae given above under (a), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R® to the rest of the molecule in
formula |,
R, is acyl selected from the group consisting of C;-Cz-alkanoyl, such as acetyl, 3,3-dimethyl-
butyryl, 2,2-dimethyl-propionyl or 3,3-dimethyl-butyryl, unsubstituted (or with lower prefe-
rence) mono-, di- or tri-(halo C-C;-alkoxy, C,-C-alkyloxy-C4-Cr-alkyoxy, C4-Cr-alkyloxy-C4-
C;-alkyl and/or C;-Cr-alkyl)-substituted) phenyl-C;-Cr-alkanoyl, Cs-Cg-cycloalkylcarbonyl or
C,-Cs-cycloalkyl-C4-C;-alkyl-carbonyl, such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclohexylacety! or cyclohexylcarbonyl, (tetrahydrofuranyl or tetrahydropyranyl)-carbonyl! or
(tetrahydrofuranyl or tetrahydropyranyl)-C,-Cr-alkyl-carbonyl, such as tetrahydrofuranyl-
carbonyl, tetrahydropyranyicarbonyl, tetrahydrofuranylacety! or tetrahydropyranylacetyl, , N-
mono- or N,N-di~(C,-Cr-alkyl)-aminocarbonyl, N-[phenyl! or phenyi-C-C7-alkyl (e.g. benzyl)}-
aminocarbonyl, N-[Cs-Cg-cycloalkyl (e.g. cyclohexyl-) or Cs-Cg-cycloalkyl-C4-Cr-
alkyllaminocarbonyl, C,-Cr-alkylaminocarbonyl, or (C4-C7-alkyl, phenyl, naphthyl, phenyl-C;-
Ci-alkyl and/or napthyl-C,-Cr-alkyl)-oxycarbonyl, e.g. C+-Cr-alkoxycarbonyl, such as tert-
butyloxycarbonyl or isobutyloxycarbonyl, or phenyl-C;-C-alkyloxycarbonyl; or is hydrogen;
R, is C;-C;-alkyl or — in each case unsubstituted or substituted - phenyl, naphthyl, phenyl-C;-
C;-alkyl or naphthyl-C,-C.-alkyl wherein in the case of a substituted moiety the substituents
are one or more, especially up to three, substituents independently selected from the group
consisting of C;-Cr-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl or tert-butyl, C,-Cr-alkenyl, Co-Cr-alkinyl, hydroxy-Cq-Cz-alkyl, halo-C4-Cr-alkyl, such as
trifluoromethyl, C,-Cr-alkoxy-C4-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, amino-
C4-C-alkyl, C;-C;-alkoxy, hydroxy-C,-C7-alkoxy, C,-Cr-alkoxy-C4-Cr-alkoxy, Ci-Csr
alkanoyloxy, amino, mono- or di-(C+-Cr-alkyl)-amino, C,-Cs-alkanoylamino, C4-C+-
alkylsulfonylamino, C;-C;-alkoxy-carbonyl, carboxy-C-Cr-alkyl, halo, hydroxy, halo-C-C7-
alkoxy, such as trifluoromethoxy, halo-C;-Cs-alkylthio, such as trifluoromethylthio, nitro,
carboxyl, C;-Cr-alkyl-carbonyl, halo-C;-Cr-alkylcarbonyl, hydroxy-C4-C;-alkylcarbonyl, C4-C+-
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alkoxy-C4-C-alkylcarbonyl, halo-C4-Cr-alkoxycarbonyl, carbamoyl, cyano, C4-Co-alkyl-
sulfinyl, sulfonyl, C4-Cr-alkylsulfonyl, halo-C4-C7-alkylsulfonyl, hydroxy-C,-C;-alkylsulfonyl,
C4-C,-alkoxy-C4-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C,-Cs-alkyl) -amino-
sulfonyl; or is acyl as just defined under R, or selected from unsubstituted or mono-, di- or
tri-(halo and/or C4-Cralkyl)-substituted (phenyl or phenyl-C,-Cs-alkyl)-sulfonyl, such as
phenylsulfony! or phenylmethanesulfonyl, or C4+-Cz-alkylsulfonyl, such as methanesulfonyl;
R. is hydrogen, C4-Cr-alkyl, Cs-Cg-cycloalkyl, hydroxy-C4-Cr-alkyl or C4-Cr-alkyloxy-C4-C7-
alkyl, preferably hydrogen or C;-Cz-alkyl;

R, is unsubstituted or substituted phenyl- or naphthyl-C,-Cz-alkyl wherein in the case of a
substituted moiety the substituents are one or more, especially up to three, substituents
independently selected from those mentioned for unsubstituted of substituted phenyl- or
naphthyl-C;-Cr-alkyl under Ry, or is -N(Rp)(Rc);

R. is C4-C7-alkyl or preferably hydrogen; and

mis 2;

each of R* and R® is selected, independently from the other, from C;-Cy-alkyl, hydroxy, Cs-
Cr-alkyloxy and preferably hydrogen;
and T is carbonyl or preferably methylene;

or a pharmaceutically acceptable salt thereof, for the treatment of a disease that depends on
activity of renin, especially hypertension, or preferably for the manufacture of a
pharmaceutical formulation for the treatment of a disease that depends on activity of renin,

especially hypertension.

A quite preferred embodiment of the invention relates to a new compound of the formL;la 1,
wherein

R', R®, R*, R%, m and T are as defined in the preceding paragraph and

R? is phenyl, naphthyl or (with lower preférence) naphthyl-C4-C7-alkyl, wherein each phenyl
or naphthyl mentioned so far in the definition of R? is unsubstituted or substituted as just
described for substituted phenyl or naphthyl in the definition of R’, or preferably C,-C;-alky!
that is unsubstituted or substituted by one or more, especially up to three, e.g. one or two,
substituents independently selected from the group consisting of Co-Cr-alkenyl, CCr-
alkinyl, halo, hydroxy, C-C-alkoxy, halo-C4-Cr-alkoxy, such as trifluoromethoxy, hydroxy-C,-
C-alkoxy, C,;-C-alkoxy-C-Cs-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C4-Cs-
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alkyloxy, C;-Cs-alkanoyloxy, benzoyl- or naphthoyloxy, C;-Cs-alkylthio, halo-C,-Cz-alkthio,
such as trifluoromethylthio, hydroxy-C4-Cr-alkylthio, C,-Cy-alkoxy-C4-Cr-alkylthio, phenyl- or
naphthylthio, phenyl- or naphthyl-C,-Cr-alkylthio, ~C;-C;-alkanoylthio, benzoyl- or
naphthoylthio, nitro, amino, mono- or di-(C+-C7-alkyl, hydroxy-C,-Cr-alkyl and/or C4-C;-
alkoxy-C4-Cr-alkyl)-amino, mono- or di-(naphthyl- or phenyl-C;-Cs-alkyl)-amino, C;-Cs-
alkanoylamino, benzoyl- or naphthoylamino, C,-Cs-alkylsulfonylamino, phenyl- or
naphthylsulfonylamino wherein phenyl or naphthyl is unsubstituted or substituted by one or
more, especially one to three, C-Cs-alkyl moieties, phenyl- or naphthyl-C-Co-
alkylsulfonylamino, carboxyl, C;-Cr-alkyl-carbonyl, C;-C;-alkoxy-carbonyl, phenyl- or
naphthyloxycarbonyl, phenyl- or naphthyl-C,-Cr-alkoxycarbonyl, carbamoyl, N- mono- or
N,N-di-(C,-C;-alkyl)-aminocarbonyl, N-mono- or N,N-di-(naphthyl- or phenyl-C;-C;-alkyl)-
aminocarbonyl, cyano, sulfenyl, (-S-OH) sulfonyl (-S(=0)-OH), C;-Cr-alkylsulfinyl (C4-Cs-
alkyl-S(=0)-), phenyl- or naphthylsulfinyl wherein pheny! or naphthyl is unsubstituted or
substituted by one or more, especially one to three, C;-Cr-alkyl moieties, phenyl- or
naphthyl-C,-Cr-alkylsulfinyl, sulfonyl, C;-Cz-alkylsulfonyl, phenyl- or naphthylsulfonyl wherein
phenyl or naphthyl is unsubstituted or substituted by one or more, especially one to three,
C:-Cr-alkyl moieties, phenyl- or naphthyl-C,-Cs-alkylsulfonyl, sulfamoyl, N-mono or N,N-di-
(C4-Cr-alkyl, phenyl-, naphthyl, phenyl-C,-C7-alkyl or naphthyl-C,-Cz-alkyl)-aminosulfonyl, N-
mono-, N'-mono-, N,N-di- or N,N,N’-tri-(C;-C;-alkyl, hydroxy-C4-C-alkyl and/or C,-C7-alkoxy-
C:-C;-alkyl)-aminocarbonylamino and N-mono-, N-mono-, N,N-di- or N,N,N’-tri-(C4-Cr-alkyl,
hydroxy-C,-Cr-alkyl and/or C,-C;-alkoxy-C4-Cr-alkyl) aminosulfonylamino; or is Cz-Cio-
cycloalkyl or C3-C4o-cycloalkyl-C4-Cr-alkyl;

or a (preferably pharmaceutically acceptable) salt thereof.

In another very preferred embodiment, the invention relates to a new compound of the
formula | wherein

R' is phenyl-, indolyl- or quinolyl-C;-C;-alkanoyl (preferably ~carbonyl or —acetyl) wherein the
phenyl, indolyl or quinolyl is substituted by C4-Cz-alkyloxy-C,-C7-alkyloxy, C4-Cr-alkyloxy-C;-
C;-alkyl or C4-Cs-alkyloxy-C4-Cr-alkyloxy-C4-C-alkyland may further be substituted by one or
more, e.g. up to three, C,-C;-alkyl (especially methyl) and/or C,-Cz-alkyloxy moieties;

R?is C-Cr-alkyl;

R® is a moiety selected from the group of moieties of the formulae

(@)
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where in any of thfa moieties of the formulae given above under (a), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R? to the rest of the molecule in
formula I,

wherein

R, is hydrogen or N-mono- or N,N-di-(C,-Cr-alkyl, (unsubstituted or halo-substituted) phenyl
or naphthyl, phenyl-C;-C;-alkyl, naphthyl-C,-C;-alkyl or Cs-Cs-cycloalkyl)-aminocarbonyl;
each of R, and R. is, independently of the other, selected from hydrogen, C;-Cr-alkyl,
phenyl, naphthyl, naphthyl-C;-C7-alkyl, Cs-Cg-cycloalkylcarbonyl (= Cs-Cs-cycloalkyl-C(=0)-),
, Cs-Cgcycloalkyl-C,-Cr-alkylcarbonyl, unsubstituted or mono-, di- or tri-(halo, C;-Cz-alkoxy,
C,-C-alkyloxy-C4-C;-alkyoxy, C4-Cs-alkyloxy-C4-Cs-alkyl and/or C;-Cr-alkyl)-substituted
phenyl- or naphthyl-C,-Cs-alkanoyl, preferably benzoyl or phenylacetyl, (tetrahydrofuranyl or
tetrahydropyranyl)-carbony! or (tetrahydrofuranyl or tetrahydropyranyl)-C4-Cz-alkyl-carbonyl,
such as tetrahydrofuranyl-carbonyl, tetrahydropyranylcarbonyl, tetrahydrofuranylacetyl or
tetrahydropyranylacetyl, C,-Cr-alkylsulfonyl (= C-C;-alkanesulfonyl) or (unsubstituted or [C4-
Cr-alkyl-, halo-lower alkyl-, halo, C;-C;-alkyloxy-, cyano-, C,-C;-alkanoyl- and/or C4-C;-
alkylsulfonyl-Jsubstituted) (phenyl- or naphthyl)-C,-Cr-alkylsulfonyl, with the proviso that if Rc
is hydrogen, C;-Cr-alkyl, phenyl, naphthyl or naphthyl-C,-C;-alkyl, then R, can also be
phenyl-C,-Cr-alkyl; Ry is unsubstituted or [C4-C;-alkyl-, phenyl-, halo-lower alkyl-, halo, oxo-
C4-Cr-alkyl-, C-Cr-alkyloxy-, phenyl-C,-C;-alkoxy-, halo-C,-Cz-alkyloxy-, phenoxy-, Cs-Cr-
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alkanoylamino-, cyano-, C4-Cr-alkanoyl- and/or C;-Cr-alkylsulfonyl-Jsubstituted (phenyl- or
naphthyl)-C,-Cr-alkyl;

R. is hydrogen; and

mis 2;

each of R* and R® is hydrogen; and

T is carbonyl or preferably methylene;

or a (preferably pharmaceutically acceptable) salt thereof.

In the following, preferred definitions are provided individually for each variant. It should be
noted that each of the preferred definitions for any variant can be combined with any

preferred definition of another variant(s).

Preferred definitions for R’

R' is as defined in the claims, preferably R' is acyl as defined herein, more preferably

bearing a carbonyl group.

In a first embodiment R’ is unsubstituted or substituted aryl-carbonyl.

Preferred examples for the aryl moiety of the acyl substituent are phenyl and naphthyl, more
preferably phenyl. When the aryl moiety is substituted, it is preferably preferably mono-, di-
or tri-substituted, more preferably di-substituted. Suitable substituents for the aryl moiety are
as defined herein, preferably -(Cy-C;-alkylene)-(X)-(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H,
wherein rand s are 0 or 1 and Y and X are independently O , NH or NH-CO-O-; or is halo,
such as Cl or F, hydroxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-C;-alkyloxy,
monocyclic heterocyclyl-C,-Cs-alkyloxy, wherein heterocyclyl is preferably a 5- or 6-
membered ring containing a nitrogen atom, such as isoxazolyl; nitro, amino, amino-C,-C-
alkyl, carboxyl, and cyano, more preferably -(Co-C;-alkylene)-(X)-(C,-Cr-alkylene)-(Y)s-(Co-
Cr-alkylene)-H, monocyclic heterocyclyl-C,-Cr-alkyloxy, phenyl- or naphthyl-C,-C;-alkyloxy or
halo. When the alkylene moieties of the formula -(Co-C7-alkylene)-(X),~(C4-Cr-alkylene)-(Y)s-
(Co-Cr-alkylene)-H are substituted, they are preferably substituted by one or more, more
preferably three halo such as F. Preferred examples of -(Co-Cr-alkylene)-(X)-(C4-Cr-
alkylene)-(Y)s-(Co-Cr-alkylene)-H include —(O or NH, preferably O)-C4-Cr-alkyl, -C4-Cz-alkyl, -
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(O or NH, preferably 0)-C4-C;-alkylene-(O or NH, preferably O)-C4-Cr-alkyl, -(O or NH,
preferably O)-C;-C;-alkylene-(O or NH, preferably 0O)-H, -C4-C;-alkylene-(O or NH,
preferably O)-C-C;-alkylene-(O or NH, preferably O)-C,-C-alkyl, -C4~C7-alkylene-(O or NH,
preferably O)-C,-Cr-alkyl, halo-C4-C7-alkyl, —(O or NH, preferably O)-halo-C;-Cr-alkyl, or -(O
or NH, preferably O)-C-Cs-alkylene-(O or NH, preferably O)-halo-C4-Cr-alkyl, most
preferably -OMe, -OC;H:OMe, methyl, ethyl, t-butyl, -CH,OC,H,OMe, -OC,H;OC;H,, -
OC3HgOH, -C4;HsOMe, -CHF,, -OCF;, -OC,H,CF; -OC3H¢CF3;, and -OCsHsOCF;. In
preferred embodiments, the aryl moiety is di-substituted whereby both substituents are -(Co-
C-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H as defined herein, more preferably
one substituent is —O-C4-C;-alkyl, such as OMe, or -C4-Cz-alkyl, such as methyl or ethyl, and
the other is -O-C;-C;-alkylene-O-C,4-Cs-alkyl, such as -OC;HsOMe.

In a second embodiment R’ is unsubstituted or substituted heterocyclyl-carbonyl.

Preferred examples for the heterocyclyl moiety of the acyl substituent are mono- or bicyclic,
preferably bicyclic, heterocyclyl. Preferred are aromatic ring systems, or in particular if a
biéyclic moiety is contemplated, partially saturated ring systems, in particular whereby one of
the rings is aromatic and the other is saturated. Most preferred are aromatic ring systems.
The heterocyclyl moiety has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms
selected from O, N or S, more preferably O or N. Particularly preferred examples include
pyrrolyl, furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl, triazolyl, tetrazolyl, oxetidinyl, 3-
(C4-Cr-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperidinyl,
piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrofuran-onyl, tetrahydro-pyranyl, 1H-
indazolyl, benzofuranyl, benzothiophenyl, benzimidazolyl, benzopyrazolyl,
benzo[1,2,5]oxadiazolyl, and 3,4-dihydro-2H-benzo[1,4]dioxinyl, or more preferably indolyl,
isoquinolyl, quinolyl and 3,4-dihydro-2H-benzo[1,4] dioxinyl or especially indolyl, and 3,4-
dihydro-2H-benzo[1,4] dioxinyl. When the heterocyclyl moiety is substituted, it is preferably
mono- or di-substituted, most preferably di-substituted. Suitable substituents for the
heterocyclyl moiety are as defined herein, preferably -(Co-C7-alkylene)-(X)-(C,-C;-alkylene)-
(Y)s~(Co-Cr-alkylene)-H, wherein rand s are 0 or 1 and Y and X are independently O , NH or
NH-CO-0-, halo-C;-C-alkyl, halo, hydroxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-
Cy-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, carboxyl, and cyano. Preferred examples of -
(Co-Cr-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H include —(O or NH, preferably
0)-C4-Cy-alkyl, -C4-Cr-alkyl, -(O or NH, preferably O)-C,-Cr-alkylene-(O or NH, preferably
0)-C4-Cs-alkyl, -(O or NH, preferably O)-C4-C;-alkylene-(O or NH, preferably O)-H, -C4-C7-
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alkylene-(O or NH, preferably O)-C;-C7-alkylene-(O or NH, preferably O)-C,-Cr-alkyl, -C4-Cs-
alkylene-(O or NH, preferably O)-C;-Cr-alkyl, more preferably -C;-Cq-alkyl, -O-C4-Cs-
alkylene-O-C4-C;-alkyl, or -C;-C;-alkylene-O-C4-Cr-alkyl, still more preferably methyl, ethyl, -
C,H,-NH-CO-OMe, -CH,OC,H,OMe, -OC,H,OC,H,4, -OC3HsOH, -C,H,OMe, -CsHsOMe and
—NH-C3H:OMe, yet more preferably - methyl, -OC3HsOMe and -CsHs;OMe. Most preferably
the heterocyclyl moiety is substituted by methyl and/or -CsHsOMe.

Preferred definitions for R?

R? is as defined in the claims, preferably R? is in a first embodiment unsubstituted or
substituted alkyl as defined herein. Preferred examples are branched or straight chain C4-Co-
alkyl which may be substituted or unsubstituted. In a preferrred embodiment, R? is branched
alkyl such as isopropyl, isobutyl, sec-butyl or tert-butyl, isopentyl, 1-ethylpropyl, and 1,2-
dimethyl-propyl, most preferably isopropyl. Branched alkyl is preferably unsubstituted. If the
alkyl moiety is substituted, suitable substituents are as defined herein, preferably O-C;-Cy-
alkyl, halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-
Cr-alkyloxy, nitro, amino, amino-C,-Cz-alkyl, carboxyl, and cyano.

Preferably in a second embodiment R? is cycloalkyl. Preferred examples for the cycloalkyl
moiety are monocyclic rings, preferably Cs-C7-cycloalkyl, more preferably Cs, Cs, Csand Ce-
cycloalkyl, most preferably cyclopropyl. The cycloalkyl moiety may be substituted or
unsubstituted. When the cycloalkyl moiety is substituted, it is preferably mono-substituted.
Suitable substituents for the cycloalkyl moiety are as defined herein, preferably O-C;-Cy4-
alkyl, halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C4-C-alkyloxy, nitro, amino, amino-C4-Cr-alkyl,
carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl
moiety is unsubstituted.

Preferred definitions for R®

R® is as defined in the claims, preferably R® is a moiety selected from the group of moieties
of the formulae
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more preferably (a), (b) or (), still more preferably (a) or (b), most preferably (b), where in
any of the moieties of the formulae given above under (a), (b), (c) and (f) the asterisk (*)
shows the bond binding the respective moiety R® to the rest of the molecule in formula i,
wherein

R, is acyl selected from C;-C;-alkanoyl, unsubstituted or mono-, di- or tri-(halo, C4-C;-alkoxy,
C,-Cr-alkyloxy-C+-C-alkyoxy, C4-Cs-alkyloxy-C4-C;-alkyl and/or C,-Cr-alkyl)-substituted)
phenyl-C,-C;-alkanoyl, Cs-Cg-cycloalkylcarbonyl or Cs-Cs-cycloalkyl-C4-Cr-alkyl-carbonyi,
(tetrahydrofuranyl or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or tetrahydropyranyl)-
C;-Cr-alkyl-carbonyl, N-mono- or N,N-di-(C1-C7-alkyl)-aminoéarbonyl, N-[phenyl or phenyl-
C,-Cr-alkyl]l-aminocarbonyl, N-[C5-Cgs-cycloalkyl or C;-Cs-cycloalkyl-C4-C7-alkyl]-
aminocarbonyl, C;-Cr-alkylaminocarbonyl, N-(phenyl-C,-C-alkyl)(C4-Cr-alkyl)-
aminocarbony!, N-(phenyl-C,-C;-alkyl)(Cs-Cs-cycloalkyl-C4-C7-alkyl)-aminocarbonyl, N-(C-
C-alkyl)(Cs-Cg-cycloalkyl-C4-C7-alkyl)-aminocarbonyl, N-(phenyl-C4-C7-alkyl)(Cs-Cs-
cycloalkyl)-aminocarbonyl, N-(heterocyclyl-C4-C-alkyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, N-
(heterocyclyl)(Cs-Cs-cycloalkyl)-aminocarbonyl; or is hydrogen;

Ry is C4-Co-alkyl or — in each case unsubstituted or substituted - phenyl, naphthyl, phenyl-C-
Cr-alkyl or naphthyl-C,-C;-alkyl wherein in the case of a substituted moiety the substituents

are one or more, especially up to three, substituents independently selected from the group
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consisting of C;-C-alkyl, Co-C-alkenyl, C,-Cr-alkinyl, hydroxy-C,-Cr-alkyl, halo-C,-Cr-alkyl,
such as trifluoromethyl, C;-Cs-alkoxy-C4-C-alkyl, amino-C,-Cs-alkyl, C,-C7-alkoxy, hydroxy-
C4-Cr-alkoxy, C;-C-alkoxy-C4-Cr-alkoxy, C4-Cr-alkanoyloxy, amino, mono- or di-(C4-Cs-
alkyl)-amino, C,-C-alkanoylamino, C;-Cs-alkylsulfonylamino, C,-Cr-alkoxy-carbonyl, car-
boxy-C-C;-alkyl, halo, hydroxy, halo-C,-Cr-alkoxy, halo-C4-C;-alkylthio, nitro, carboxyl, C4-
C;-alkyl-carbonyl, halo-C-C-alkylcarbonyl, hydroxy-C4-C;-alkylcarbonyl, C4-Cr-alkoxy-C-C7-
alkylcarbonyl, halo-C;-Cr-alkoxycarbonyl, carbamoyl, cyano, C4-Cr-alkyisulfinyl, sulfonyl, C4-
Cr-alkylsulfonyl, halo-C,-Cr-alkylsulfonyl, hydroxy-C,-Cr-alkylsulfonyl, C4-Cz-alkoxy-C4-Cz-
alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C-C-alkyl) -aminosulfonyl; or is acyl as just
defined under R, or selected from unsubstituted mono-, di- or tri-(halo and/or C-C7-alkyl)-
substituted (phenyl- or phenyl-C,-Cs-alkyl)-sulfonyl, C4-Cr-alkylsulfonyl;

R, is, hydroxy-C;-Cr-alkyl, C;-Cr-alkyloxy-C4-C7-alkyl, unsubstituted or substituted Cs-Cs-
cycloalkyl-C-C-alkyl, or preferably hydrogen, unsubstituted or substituted C;-Cs-cycloalkyl
or unsubstituted or substituted C4-C;-alkyl;

Ry is unsubstituted or substituted phenyl- or naphthyl-C4-C7-alkyl wherein in the case of a
substituted moiety the substituents are one or more, especially up to three, substituents in-
dependently selected from those mentioned for unsubstituted of substituted phenyl- or naph-
thyl-C4-Cr-alkyl under Ry, , or is -N(Ry)(Ro);

R, is C-Cs-alkyi or preferably hydrogen; and

mis 2;

preferably R, is hydrogen or N-mono- or N,N-di~(Cs-Cr-alkyl, (unsubstituted or halo-
substituted) phenyl or naphthyl, phenyl-C;-C7-alkyl, naphthyl-C,-Cr-alkyl Cs-Cs-cycloalkyl-C-
C-alkyl, heterocyclyl-C4-Cr-alkyl, heterocyclyl and/or Cs-Cg-cycloalkyl)-aminocarbonyl;

each of R, and R is, independently of the other, is selected from hydrogen, C4-Cr-alkyl, Cs-
Cs-cycloalkyl-C,-C;-alkyl, Cs-Cg-cycloalkyl, unsubstituted or substituted aryl such as phenyl,
naphthyl, naphthyl-C,-C-alkyl, or acyl such as Cs-Cg-cycloalkyicarbonyl, Cs-Cscycloalkyl-C4-
C;-alkylcarbonyl, unsubstituted or mono-, di- or tri-(halo, C-C;-alkoxy, C4-Cr-alkyloxy-C+-C;-
alkyoxy, C;-Cr-alkyloxy-C4-C7-alkyl and/or C,-Cr-alkyl)-substituted phenyi- or naphthyl-C4-Cr-
alkanoyl, (tetrahydrofuranyl or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or
tetrahydropyranyl)-C,-C-alkyl-carbonyl, C;-Cr-alkylsulfonyl or (unsubstituted or [C4-Cr-alkyl-,
halo-lower alkyl-, halo, C;-C-alkyloxy-, cyano-, C4-Cz-alkanoyl- and/or C,-Cz-alkylsulfonyl-
Jsubstituted) (phenyl- or naphthyl)-C,-Cr-alkylsulfonyl, with the proviso that if R; is hydrogen,
C:-Cs-alkyl, phenyl, naphthyl or naphthyl-C,-Cr-alkyl, then R, can also be phenyl-C-C;-alkyl;
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Ry is unsubstituted or [C4-Cr-alkyl-, phenyl-, halo-lower alkyl-, halo, oxo-C,-C-alkyl-, C4-Cy-
alkyloxy-, phenyl-C;-Cs-alkoxy-, halo-C4-Cr-alkyloxy-, phenoxy-, C;-Cs-alkanoylamino-,
cyano-, C4-Cr-alkanoyl- and/or Cs-Cr-alkylsulfonyl-Jsubstituted (phenyl- or naphthyl)-C4-Ce-
atkyl;

R. is hydrogen; and

mis 2.

R® is in a first embodiment a moiety of the formula (a)

H
—C—O0—R,
R

e
in this embodiment, R, is as defined herein, preferably, R, is hydrogen or acyl, preferably
acyl. Acylis preferably selected from C;-Cs-alkanoyl, unsubstituted or mono-, di- or tri-(halo,
C,-C-alkoxy, C4-Cr-alkyloxy-C,-C;-alkyoxy, C4-Cr-alkyloxy-C4-C7-alkyl and/or C4-Cr-alkyl)-
substituted) phenyl-C,-C;-alkanoyl, Cs-Cs-cycloalkylcarbonyl or C3-Cg-cycloalkyl-C,-Cr-alkyl-
carbonyl, (tetrahydrofuranyi or tetrahydropyranyl)-carbonyl or (tetrahydrofurany! or
tetrahydropyranyl)-C;-C;-alkyl-carbonyl, and (C,-Cr-alkyl, phenyl, naphthyl, phenyl-C;-Co-
alkyl and/or napthyl-C,-C-alkyl)-oxycarbonyl, or preferably from N-mono- or N,N-di-
substituted aminocarbonyl, in particular N-mono- or N,N-di-(C,-C-alkyl)-aminocarbonyl, such
as N,N-di-(CH,CHCH,)-aminocarbonyl or N-(CH,CHCHjz)(methyl)-aminocarbonyl, N-[phenyl
or phenyl-C4-C;-alkyl, such as phenyl-CH,- or as phenyl-CH(CH,CHz)-]-aminocarbonyl, N-
[Cs-Cs-cycloalkyl or C;-Cs-cycloalkyl-C4-Cr-alkyl]-aminocarbonyl, C-Cs-alkylaminocarbonyl,
N-(phenyl-C,-C;-alkyi)(C,-Cs-alkyl)-aminocarbonyl, such as N-(phenyl-CH,-)(methyl or
ethyl)aminocarbonyl, N-(phenyl-C,-C7-alkyl)(Cs-Cs-cycloalkyl-C-Cr-alkyl)-aminocarbonyl,
such as N-(phenyl-CH.-)(cyclopropyl-CH-)aminocarbonyl, N-(C,-C-alkyl)(Cs-Cs-cycloalkyl-
C,-C-alkyl)-aminocarbonyl, such as N-(methyl)(cyciohexyl-CH,-)aminocarbonyl, N-(phenyl-
C,-C-alkyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, such as N-(phenyl-CH;-) (cyclopropyi)-
aminocarbonyl, N-(heterocyclyl-C4-Cr-alkyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, such as N-
(heterocyclyl-C,-C-alkyl)(cyclopropyl)-aminocarbonyl and N-(heterocyclyl)(Cs-Cs-cycloalkyl)-
aminocarbonyl, such as N-(heterocyclyl)(cyclopropyl)-aminocarbonyl, whereby heterocyclyl is
in each instance preferably a monocyclic, such as 5- or 6- membered monocyclic, preferaby
saturated ring systems or aromatic ring systems, in particular saturated ring systems. The
heterocyclyl moiety has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms selected

from O, N or S, more preferably O or N. Particularly preferred examples include 5- or 6-
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membered rings preferably containing an oxygen atom, in particular tetrahydropyranyl or
tetrahydrofuranyl. When the heterocyclyl moiety is substituted, it is preferably mono-
substituted. Suitable substituents for the heterocyclyl moiety are as defined herein,
preferably halo, hydroxy, nitro, amino, amino-C4+-Cr-alkyl, carboxyl, and cyano, more
preferably phenyl-C4-C-alkyl,. Suitable phenyl substituents include C,-Cs-alkyl, -O-C4-C+-
alkyl, halo-C,-C;-alkyl, halo, hydroxyl and amino. Most preferably the heterocyclyl moiety is
unsubstituted.

In this embodiment, R, is as defined herein, preferably, R, is hydrogen.

When R? is a moiety of the formula (a), then one or more, preferably all of the following
substituents have the following definition:

R' is substituted phenyl carbonyl as defined herein, in particular whereby one substituent is —
O-C,-Cr-alkyl, such as OMe, or -C4-C-alkyl, such as methyl or ethyl, and the other is -O-C;-
Cr-alkylene-O-C;-C-alkyl, such as -OC3;HsOMe; or R' is substituted aromatic
heterocyclylcarbonyl, in particular bicyclic heterocyclylcarbonyl, such as indolyl-carbonyl,
whereby the heterocyclyl moiety is substituted by methyl and/or -CsHsOMe;

R?is branched alkyl, such as isopropy};

T is methylene, and

R* and R® are hydrogen.

R®is in a second embodiment a moiety of the formula (b)
—-Ié—N /Rb

[ ™~
R Re

e

in this embodiment, R, is as defined herein, preferably R is selected from hydrogen, C4-C7-
alkyl, Ca-Cg-cycloalkyl-C4-Cr-alkyl, Ca-Cg-cycloalkyl, unsubstituted or substituted aryl such as
phenyl, naphthyl, naphthyl-C,-C-alkyl, or acyl, more preferably unsubstituted or substituted
aryl or acyl, most preferably acyl, each as defined herein.

When R, is unsubstituted or substituted aryl, preferred examples are phenyl or naphthyl,
more preferably phenyl, which are each unsubstituted or substituted by a suitable substituent
such as C4-Cr-alkyl, -O-C,-Cr-alkyl, halo-C;-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
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phenyl- or naphthyl-C-Cr-alkyloxy, nitro, amino, amino-C,-C7-alkyl, carboxyl, and cyano;

preferably each are unsubstituted.

When R, is acyl, preferred examples are selected from the group consisting of (a) to (p),

most preferably (e):

(a) Unsubstituted or substituted mono- or bicyclic aryl-carbonyl

Preferred examples of the aryl moiety include mono- or bicyclic aryl with 6 to 22 carbon
atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully saturated ring
condensed to the other aromatic ring, especially phenyl, indanyl, indenyl, 1,2,3,4-
tetrahydronaphthyl or naphthyl, more preferably phenyl, indanyl, or 1,2,3,4-
tetrahydronaphthyl. When the aryl moiety is substituted, it is preferably mono- or di-
substituted. In particular, phenyl is preferably unsubstituted, mono- or di-substituted, and
indanyl or 1,2,3,4-tetrahydronaphthyl are preferably unsubstituted. Suitable substituents are
as defined herein, preferably C;-Cs-alkyl, -O-C4-C;-alkyl, such as OMe, halo-C4-Cr-alkyl,
halo, such as Cl, -O-C,-C-alkylene-O-alkyl, such as O-C3;HsOCHs, hydroxy, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C4-C;-alkyloxy, nitro, amino, amino-C,-Cz-alkyl,
carboxyl, and cyano, unsubstituted or substituted, preferably unsubstituted, heterocyclyl or
unsubstituted or substituted, preferably unsubstituted, heterocyclyl-C4-C,-alkyl, such as
heterocyclyl-CH,, whereby the heterocyclyl moiety in each case is preferably monocyclic 5-
or 6-membered heterocyclyl, preferably containing an N and/or O atom, such as
tetrahydrofuranyl or tetrahydropyranyl, piperidinyl, pyrrolidinyl, piperaziny! or morpholinyl,
most preferably heterocyclyl, heterocyclyl-CH,, -O-C4-Cr-alkyl, -O-C4-Cr-alkylene-O-alkyl

and/or halo.

(b) unsubstituted or substituted mono- or bicyclic heterocyclylcarbonyl

Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are 3
to 14, more preferably 5 to 11 membered ring systems. The heterocyclyl moiety may be
saturated, partially saturated or aromatic, in particular if a monocyclic moiety is
contemplated, aromatic or saturated rings, or, in particular if a bicyclic moiety is
contemplated, aromatic or partially saturated ring systems, in particular whereby one of the
rings is aromatic and the other is saturated or partially saturated. The heterocyclyl moiety
has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms selected from O, N or S, more



WO 2006/100036 PCT/EP2006/002578
-51-

preferably O or N. Particularly preferred examples include 5- or 6-membered rings
preferably containing a nitrogen or an oxygen atom, in particular pyrrolidinyl, oxazolyl,
pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl, pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-
2-onyl, tetrahydrofuranyl, or tetrahydropyranyl; or 9- to 11-membered bicyclic ring systems
preferably containing at least one nitrogen and/or oxygen atom, in particular indolyl, 2,3-
dihydro-benzo[1,4]dioxinyl, chromanyl, 2H-chromenyl, 3,4-dihydro-1 H-quinolin-2-onyl,
benzo[dJisoxazolyl, 4,5,6,7-tetrahydro-benzo[d]isoxazolyi, 3a,4,5,6,7,7a-hexahydro-
benzo[dJisoxazolyl, 1,4,5,6,-tetrahydro-cyclopentapyrazolyl, 3,4-dihydro-2H-
benzo[b][1,4]dioxepinyl, benzofuranyl, 4H-benzo[1,4]oxazin-3-onyl, benzooxazolyl,
benzo[1,2,5]oxadiazolyl, benzimidazolyl or 3,4-dihydro-2H-benzo[1,4]oxazinyl, more
preferably pyrazinyl, isoxazolyl, pyrrolidin-2-onyl, tetrahydrofuranyl, tetrahydropyranyi,
indolyl, 2,3-dihydro-benzo[1,4]dioxinyl, chromanyl, 2H-chromenyl, 3,4-dihydro-1 H-quinolin-2-
onyl, benzo[d]isoxazolyl, 4,5,6,7-tetrahydro-benzo[d]isoxazolyl, 3a,4,5,6,7,7a-hexahydro-
benzo[dJisoxazolyl, 1,4,5,6,-tetrahydro-cyclopentapyrazolyl, or 3,4-dihydro-2H-
benzo[b][1,4]dioxepinyl. When the heterocyclyl moiety is substituted, it is preferably mono-
substituted. Suitable substituents for the heterocyclyl moiety are as defined herein,
preferably -C;-C;-alkyl, such as methyl, halo, hydroxy, C4-C-alkanoyl, unsubstituted or
substituted, preferably unsubstituted, phenyl, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C-C-alkyl, unsubstituted or substituted, preferably unsubstituted, C3-Cs-
cycloalkyl, such as cyclopropyl, nitro, amino, amino-C4-C7-alkyl, carboxyl, and cyano, more
preferably phenyl, -C-Cs-alkyl or Cs-Cg-cycloalkyl. Suitable phenyl and cycloalkyl
substituents include C,-Cr-alkyl, -O-C;-Cs-alkyl, halo-C,-C;-alkyl, halo, hydroxyl and amino.
Most preferably the heterocyclyl moiety is unsubstituted or is mono-substituted with phenyl, -
C,-Cs-alkyl or C;-Cs-cycloalkyl.

(c) unsubstituted or substituted mono- or bicyclic cycloalkylcarbonyl

Preferred examples for the cycloalkyl moiety are monocyclic rings, preferably Cs-Cs-
cycloalkyl, more preferably Cs, C4, Cs, Cs and Cr-cycloalkyl. The cycloalkyl moiety may be
substituted or unsubstituted. Cs, C4, Cs,and C;-cycloalkyl are preferably unsubstituted and
Ce-cycloalkyl is preferably unsubstituted or substituted. When the cycloalkyl moiety is
substituted, it is preferably mono-substituted. Suitable substituents for the cycloalkyl moiety
are as defined herein, preferably O-C,-Cs-alkyl, such as OMe, halo, hydroxy, unsubstituted
or substituted phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
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phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, C;-C;-alkanoylamino, carboxyl, and

cyano, most preferably O-C4-C,-alkyl or hydroxy.

(d) unsubstituted or substituted alkylcarbonyl

Preferred examples for the alkyl moiety are branched or straight chain C;-C7-alkyl which may
be substituted or unsubstituted. In one embodiment, the alkyl moiety is branched alkyl such
as isopropyl, isobutyl, sec-butyl or tert-butyl, isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and
1,2-dimethyl-propyl, most preferably isobutyl, isopentyl and 2,2-dimethyl-propyl. In another
embodiment the alkyl moiety is straight chain alkyl such as methyl, ethyl, n-propyl, n-butyl or
n-pentyl, preferably methyl, ethyl or n-propyl. Alkyl is preferably substituted. When the alkyl
moiety is substituted, it is preferably mono-, di- or tri-substituted, more preferably mono-
substituted. Suitable substituents for the alkyl moiety are as defined herein, preferably O-C;-
Cs-alkyl, such as OMe, halo, hydroxy, unsubstituted or substituted phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-Cr-alkyloxy,
nitro, amino, amino-C4-C;-alkyl, C,-C;-alkanoylamino, such as -NHCOMe, aminocarbonyl,
N-mono- or N,N-di-substituted aminocarbonyl, such as CONHMe, carboxyl, C4-C-
alkyloxycarbonyl, such as COOMe, and cyano, whereby suitable phenyl or naphthyl
substituents include C;-C;-alkyl, such as methyl, -O-C,-Cz-alkyl, halo-C,-Cz-alkyl, halo,
hydroxyl and amino, preferably C4-Cr-alkyl, and whereby suitable amino substituents include
C;-C;-alkyl, such as methyl, phenyl or cyclopropyl, preferably C.-Cz-alkyl. Most preferably
the alkyl moiety is mono-substituted by -O-C,-C-alkyl, hydroxyl, C;-Cz-alkanoylamino,
unsubstituted or di-substituted phenyloxy, aminocarbonyl, N-mono- or N,N-di-substituted

aminocarbonyl and C,-Cr-alkyloxycarbonyl.

(e) unsubstituted or substituted mono- or bicyclic aryl-C-Cr-alkylcarbonyl

Preferably aryl alkyl is aryl-Cys alkyl, more preferably aryl-C4 alkyl, in particular aryl-CH,-,
aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHs)- or aryl-C(CHs),-, most preferably aryl-CH,-.
The alkyl moiety, in particular when aryl alkyl is aryl-CHy- or aryl-CH,CH>-, may be
substituted, preferably mono-substituted. Examples of preferred substituents include O-C;-
C.-alkyl, such as OMe, halo, hydroxy, nitro, amino, amino-C;-C;-alkyl, C-Cr-alkanoylamino,
such as —NHCOMe, carboxyl, and cyano or unsubstituted or substituted, preferably

unsubstituted, phenyl, whereby suitable phenyl substituents include C,-Cz-alkyl, -O-C4-Cs-
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alkyl, halo-C-Cz-alkyl, halo, hydroxyl and amino; most preferably unsubstituted phenyl, Cs-
C;-alkanoylamino, O-C+-C4-alky! or hydroxyl.

Preferred examples of the aryl moiety include mono- or bicyclic aryl with 6 to 22 carbon
atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully saturated ring
condensed to the other aromatic ring, especially phenyl, indanyl, indenyl, 1,2,3,4-
tetrahydronaphthyl or naphthyl, more preferably phenyl or naphthyl. When the aryl moiety is
substituted, it is preferably mono-, di- or tri-substituted. In particular, phenyl is preferably
unsubstituted, mono-, di- or tri-substituted, and naphthyl is preferably unsubstituted. In one
embodiment, phenyl is preferably unsubstituted. Suitable substituents are as defined herein,
preferably C;-Cr-alkyl, -O-C4-Cr-alkyl, such as OMe, halo-C,-C7-alkyl, such as CFs, halo,
such as Cl or F, -O-C4-Cr-alkylene-O-alkyl, such as O-C3HgOCHa, hydroxy, unsubstituted or
substituted, preferably substituted, phenyl or naphthyl, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C,-C-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, C+-C7-
alkanoylamino, such as -NHCOMe, carboxyl, and cyano. Suitable substituents for the
pheny! and naphthyl substituent on the aryl moiety of aryl alkylcarbonyl inciude C4-Cr-alkyl, -
0-C,-C-alkyl, halo-C,-C;-alkyl, halo, hydroxyl and amino. Most preferably the aryl alkyl
moiety is unsubstituted or substituted by -O-C;-C7-alkyl, halo-C4-C7-alkyl, substituted phenyl,

C,-C;-alkanoylamino and/or halo.

(0 unsubstituted or substituted mono- or bicyclic heterocyclyl-C,-Cralkylcarbonyl

Preferably heterocyclyl alkyl is heterocyclyl-Cy alkyl, more preferably heterocyclyl-Cy4 alkyl,
in particular heterocyclyl-CH,-, heterocyclyl-CH,CH,- or heterocyclyl-CH,C(CHa),-, most
preferably heterocyclyl-CH,-. Heterocyclyl-CH,C(CH;),- is particularly preferred when the
heterocyclyl moiety is a 5- or 6-membered ring such as an aromatic ring, in particular
pyrrolyl. Heterocyclyl-CH,CH,- is particularly preferred when the heterocyclyl moiety is a 5~
or 6-membered ring such as an aromatic ring, in particular furanyl.

Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are 3
to 14, more preferably 5 to 11 membered ring systems. The heterocyclyl moiety may be
saturated, partially saturated or aromatic, in particular if a monocyclic moiety is

contemplated, aromatic or saturated rings, or, in particular if a bicyclic moiety is
contemplated, aromatic or partially saturated ring systems, in particular whereby one of the
rings is aromatic and the other is saturated or partially saturated. The heterocyclyl moiety
has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms selected from O, N or S, more
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preferably O or N. Particularly preferred examples include 5- or 6-membered rings
preferably containing a nitrogen or an oxygen atom, in particular pyrrolidinyl, oxazolyl,
pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl,
tetrahydrofuranyl, or tetrahydropyranyl; or 9- to 11-membered bicyclic ring systems
preferably containing at least one nitrogen and/or oxygen atom, in particular 4H-
benzo[1,4]oxazin-3-onyl, benzooxazolyl, indolyl, 2,3-dihydro-benzo[1 ,Aldioxinyl, chromanyl,
2H-chromenyl, 3,4-dihydro-1H-quinolin-2-onyl, benzo[d]isoxazolyl, 4.5,6,7-tetrahydro-
benzo[d]isoxazolyl, 3a,4,5,6,7,7a-hexahydro-benzo[d]isoxazolyl, 1,4,5,6,-tetrahydro-
cyclopentapyrazolyl, 3,4-dihydro-2H-benzo[b][1,4]dioxepinyl, benzofuranyl,
benzo[1,2,5]oxadiazolyl, benzimidazolyl or 3,4-dihydro-2H-benzof[1 ,/4Joxazinyl, more
preferably pyrrolidinyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl, tetrahydrofuranyl,
tetrahydropyranyl, 4H-benzo[1,4]Joxazin-3-onyl or benzooxazolyl. When the heterocyclyl
moiety is substituted, it is preferably mono-substituted. Suitable substituents for the
heterocyclyl moiety are as defined herein, preferably -C,-C7-alkyl, such as methyl, halo,
hydroxy, C,-Cr-alkanoyl, unsubstituted or substituted, preferably unsubstituted, phenyl,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted
or substituted, preferably unsubstituted, phenyl- or naphthyi-C,-C7-alkyl, unsubstituted or
substituted, preferably unsubstituted, Cs-Cs-cycloalkyl, such as cyclopropyl, nitro, amino,
amino-C,-Cy-alkyl, carboxyl, and cyano, more preferably -C,-Cr-alkyl or C4-Cr-alkanoyi.
Suitable phenyl and cycloalkyl substituents include C4-Cr-alkyl, -O-C,-Cr-alkyl, halo-C4-C7-
alkyl, halo, hydroxyl and amino. Most preferably the heterocyclyl moiety is unsubstituted or
is mono-substituted with unsubstituted phenyl, -C4-Cr-alkyl or C4-C7-alkanoyl.

(g) unsubstituted or substituted mono- or bicyclic cycloalkyl-C-Cralkylcarbonyl

Preferably cycloalky! alkyl is cycloalkyl-C,.s alkyl, more preferably cycloalkyl-Ci4 alkyl, in
particular cycloalkyl-CH,-, cycloalkyl-CH,CH,- or cycloalkyl-CH,C(CHg3),-, most preferably
cycloalkyl-CH,-. The alkyl moiety may be substituted, preferably mono-substituted, including
on the carbon where the cycloalkyl moiety is attached. Examples of preferred substituents
include O-C4-C,-alkyl, such as OMe, halo, hydroxy, nitro, amino, amino-C,-Cr-alkyl, carboxyl,
and cyano, most preferably O-C4-C,-alkyl or hydroxyl. Preferred examples for the cycloalkyl
moiety are monocyclic rings, preferably Cs-C;-cycloalkyl, more preferably Cs, Cs and Cs-
cycloalkkyl. The cycloalkyl moiety may be substituted or unsubstituted. Cs-cycloalkyl is
preferably unsubstituted and Csand Cs-cycloalkyl are preferably unsubstituted or substituted.

When the cycloalkyl moiety is substituted, it is preferably mono-substituted.  Suitable
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substituents for the cycloalkyl moiety are as defined herein, preferably O-C4-Cs-alkyl, such
as OMe, halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C;-Cr-alkyloxy, nitro, amino, amino-C,-Cr-alkyl,
C;-Cr-alkanoylamino, such as ~NHCOMe, —NHCOEt or -NHCOCHCH;)., carboxyl, and
cyano, most preferably amino, O-C4-Cg-alkyl or hydroxy.

(h) unsubstituted or substituted alkyloxycarbonyl

Preferred examples for the alkyl moiety are branched or straight chain C,-C7-alkyl which may
be substituted or unsubstituted. In one embodiment, the alkyl moiety is branched alkyl such
as isopropyl, isobutyl, sec-butyl or tert-butyl, isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and
1,2-dimethyl-propyl, most preferably isobutyl, isopentyl and 2,2-dimethyl-propyl. In another
embodiment the alkyl moiety is straight chain alkyt such as methyl, ethyl, n-propyl, n-butyl or
n-pentyl, preferably methyl or ethyl. When the alkyl moiety is substituted, it is preferably
mono-, di- or tri-substituted, more preferably mono-substituted. Suitable substituents for the
alkyl moiety are as defined herein, preferably O-C;-C;-alkyl, such as OMe, halo, hydroxy,
unsubstituted or substituted phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C4-Cs-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, C4-Cs-
alkanoylamino, such as -NHCOMe, aminocarbonyl, N-mono- or N,N-di-substituted
aminocarbonyl, such as CONHMe, carboxyl, C;-C7-alkyloxycarbonyl, such as COOMe, and
cyano, whereby suitable phenyl or naphthyl substituents include C4-C-alkyl, such as methyl,
-0-C,-C;-alkyl, halo-C,-C7-alkyl, halo, hydroxy! and amino, preferably C,-C--alkyl, and
whereby suitable amino substituents include C;-Cr-alkyl, such as methyl, phenyl or
cyclopropyl, preferably C-C-alkyl. Most preferably the alkyl moiety is mono-substituted by -
O-C,-C-alkyl, C;-Cs-alkanoylamino and N-mono- or N,N-di-substituted aminacarbonyl.

(i) unsubstituted or substituted mono- or bicyclic aryl-oxycarbony!

Preferred examples of the aryl moiety include mono- or bicyclic aryl with 6 to 22 carbon
atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully saturated ring
condensed to the other aromatic ring, especially phenyl, indanyl, indenyl, 1,2,3,4-
tetrahydronaphthyi or naphthyl, more preferably phenyl or naphthyl. When the aryl moiety is
substituted, it is preferably mono- or di-substituted. In particular, phenyl is preferably
unsubstituted, mono- or di-substituted, and naphthyl is preferably unsubstituted. Suitable
substituents are as defined herein, preferably C;-C;-alkyl, -O-C4-C7-alkyl, such as OMe,
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halo-C,4-C-alkyl, halo, such as Cl, -O-C,-Cr-alkylene-O-alkyl, such as O-C3HsOCHs, hydroxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted
or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-Cz-alkyloxy, nitro, amino,
amino-C,-Cr-alkyl, carboxyl, and cyano, unsubstituted or substituted, preferably
unsubstituted, heterocyclyl or unsubstituted or substituted, preferably unsubstituted,
heterocyclyl-C;-C4-alkyl, such as heterocyclyl-CH,, whereby the heterocyclyl moiety in each
case is preferably monocyclic 5- or 6-membered heterocyclyl, preferably containing an N
and/or O atom, such as tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl,
pyrrolidin-2-onyl, piperazinyl or morpholinyl, most preferably heterocyclyl or -O-C4-Cr-alkyl.

(i) unsubstituted or substituted mono- or bicyclic heterocyclyloxycarbonyl

Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are 3
to 14, more preferably 5 to 11 membered ring systems. The heterocyclyl moiety may be
saturated, partially saturated or aromatic, in particular if a monocyclic moiety is
contemplated, aromatic or saturated, more preferably saturated, rings, or, in particular if a
bicyclic moiety is contemplated, aromatic or partially saturated ring systems, in particular
whereby one of the rings is aromatic and the other is saturated or partially saturated. The
heterocyclyl moiety has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms selected
from O, N or S, more preferably O or N. Particularly preferred examples include 5- or 6-
membered rings preferably containing a nitrogen or an oxygen atom, in particular
pyrrolidinyl, oxazolyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl, pyrimidyl, pyridyl, pyrazinyl,
isoxazolyl, pyrrolidin-2-onyl, tetrahydrofuranyl, or tetrahydropyranyl; more preferably
tetrahydrofurany! or tetrahydropyranyl. When the heterocyclyl moiety is substituted, it is
preferably mono-substituted. Suitable substituents for the heterocyclyl moiety are as defined
herein, preferably -C;-C-alkyl, such as methyl, halo, hydroxy, C;-C;-alkanoyl, unsubstituted
or substituted, preferably unsubstituted, phenyl, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C,-Cr-alkyl, unsubstituted or substituted, preferably unsubstituted, C3-Cg-
cycloalkyl, such as cyclopropyl, nitro, amino, amino-C,-C;-alkyl, carboxyl, and cyano, more
preferably phenyl, -C4-C;-alkyl or C5-Cg-cycloalkyl. Suitable phenyl and cycloalkyl
substituents include C-C-alkyl, -O-C4-Cr-alkyl, halo-C4-C7-alkyl, halo, hydroxyl and amino.
Most preferably the heterocyclyl moiety is unsubstituted.

(k) unsubstituted or substituted mono- or bicyclic cycloalkyloxycarbony!
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Preferred examples for the cycloalkyl moiety are monocyclic rings, preferably Cs-Cs-
cycloalkyl, more preferably Cs, Cs4, Cs, Cs and Cs-cycloalkyl, most preferably Cs-cycloalkyi.
The cycloalky!l moiety may be substituted or unsubstituted, preferably unsubstituted. When
the cycloalkyl moiety is substituted, it is preferably mono-substituted. Suitable substituents
for the cycloalkyl moiety are as defined herein, preferably O-C;-C,-alkyl, such as OMe, halo,
hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C,-C-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, C+-C7-
alkanoylamino, carboxyl, and cyano, most preferably O-C4-C4-alkyl or hydroxy.

() unsubstituted or substituted mono- or bicyclic aryl-Cs-Cr-alkyloxycarbony!

Preferably aryl alkyl is aryl-C, ¢ alkyl, more preferably aryl-C,4alkyl, in particular aryl-CH-,
aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHs)- or aryl-CH(CH,CHs)-, most preferably aryl-
CH,-. Preferred examples of the aryl moiety include mono- or bicyclic aryl with 6 to 22
carbon atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully
saturated ring condensed to the other aromatic ring, especially phenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl, more preferably phenyl. When the aryl moiety is
substituted, it is preferably mono-, di- or tri-substituted. In one embodiment, phenyl is
preferably unsubstituted. Suitable substituents are as defined herein, preferably C4-Cr-alkyl,
-0-C;-Cs-alkyl, such as OMe, halo-C4-Cr-alkyl, such as CFs3, halo, such as Clor F, -O-C4-Cy-
alkylene-O-alkyl, such as O-C3;HsOCHjs, hydroxy, unsubstituted or substituted, preferably
substituted, phenyl or naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,;-Cr-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, C,-C;-alkanoylamino, such as —
NHCOMe, carboxyl, and cyano. Suitable substituents for the phenyl and naphthyl
substituent on the aryl moiety of aryl alkylcarbonyl include C4-Cr-alkyl, -O-C;-C;-alkyl, halo-
C4-C-alkyl, halo, hydroxyl and amino.

(m) unsubstituted or substituted mono- or bicyclic heterocyclyl-C+-Cr-alkyloxycarbonyl
Preferably heterocyclyl alkyl is heterocyclyl-C,.s alkyl, more preferably heterocyclyl-C14alkyl,
in particular heterocyclyl-CH,-, heterocyclyl-CH,CH,- or heterocyclyl-CH,CH(CHz)-, most
preferably heterocyclyl-CH,-. Heterocyclyl-CH,CH(CH)- is particularly preferred when the
heterocyclyl moiety is a 5- or 6-membered ring such as a saturated ring, in particular 1,3-

dioxane. Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings.
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Preferred are 3 to 14, more preferably 5 to 11 membered ring systems. The heterocyclyl
moiety may be saturated, partially saturated or aromatic, in particular if a monocyclic moiety
is contemplated, aromatic or saturated rings, or, in particular if a bicyclic moiety is
contemplated, aromatic or partially saturated ring systems, in particular whereby one of the
rings is aromatic and the other is saturated or partially saturated. The heterocyclyl moiety
has preferably 1, 2 or 3, more preferably 1 or 2 heteroatoms selected from O, N or S, more
preferably O or N. Particularly preferred examples include 5- or 6-membered rings
preferably containing a nitrogen or an oxygen atom, in particular pyrrolidinyl, oxazolyl,
pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl, 1,3-
dioxane, tetrahydrofuranyl, or tetrahydropyranyl; more preferably pyridyl, piperidyl, isoxazolyl,
tetrahydrofuranyl, tetrahydropyranyl or 1,3-dioxane. When the heterocyclyl moiety is
substituted, it is preferably mono-substituted. Suitable substituents for the heterocyclyl
moiety are as defined herein, preferably -C-C-alkyl, such as methyl, halo, hydroxy, C:-C+-
alkanoyl, such as COMe, unsubstituted or substituted, preferably unsubstituted, phenyl,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted
or substituted, preferably unsubstituted, phenyl- or naphthyi-C,-Cz-alkyl, unsubstituted or
substituted, preferably unsubstituted, Cs-Cg-cycloalkyl, such as cyclopropyl, nitro, amino,
amino-C,-Cr-alkyl, carboxyl, and cyano, more preferably -C4-C7-alkyl or C,-Cs-alkanoyl.
Suitable phenyl and cycloalkyl substituents include C,-Cz-alkyl, -O-C,4-Cr-alkyl, halo-C4-Cq-
alkyl, halo, hydroxyl and amino. Most preferably the heterocyclyl moiety is unsubstituted or
is mono-substituted with -C,-Cs-alkyl or C,-Cr-alkanoyl.

(n) unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-Czalkyloxycarbonyl

Preferably cycloalkyl alkyl is cycloalkyl-Cis alkyl, more preferably cycloalkyl-C,4 alkyl, in
particular cycloalkyl-CH,-, cycloalkyl-CH,CH- or cycloalkyl-CH,CH(CH,)-, most preferably
cycloalkyl-CH,~.  Preferred examples for the cycloalkyl moiety are monocyclic rings,
preferably Cs-C;-cycloalkyl, more preferably Cs and Cs-cycloalkyl. The cycloalkyl moiety may
be substituted or unsubstituted. Cs-cycloalkyl is preferably unsubstituted and Cs-cycloalkyi
are preferably unsubstituted or substituted. When the cycloalkyl moiety is substituted, it is
preferably mono-substituted. Suitable substituents for the cycloalkyl moiety are as defined
herein, preferably O-C4-C4-alkyl, such as OMe, halo, hydroxy, unsubstituted or substituted
phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-
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C-alkyloxy, nitro, amino, amino-C,-Cy-alkyl, C;-Cr-alkanoylamino, such as —-NHCOMe, -
NHCOEt or -NHCOCHCHs),, carboxyl, and cyano, most preferably C-C7-alkanoylamino.

(0) N-mono- or N,N-di-(unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
C,~Cralkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-C,-Cralkyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl-C,-Cralkyl and/or unsubstituted or

substituted alkyl)-aminocarbonyl

Preferred examples for the alkyl moiety of the unsubstituted or substituted alkyl
aminocarbonyl are branched or straight chain C-C;-alkyl which may be substituted or
unsubstituted. In one embodiment, the alkyl moiety is branched alkyl such as isopropyl,
isobutyl, sec-butyl or tert-butyl, isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and 1,2-dimethyl-
propyl, most preferably isopropy! or isobutyl. In another embodiment the alkyl moiety is
straight chain alkyl such as methyl, ethyl, n-propyl, n-butyl or n-pentyl, preferably methyl or
ethyl. When the alkyl moiety is substituted, it is preferably mono-, di- or tri-substituted, more
preferably mono-substituted. Suitable substituents for the alkyl moiety are as defined herein,
preferably O-C;-C,-alkyl, such as OMe, halo, hydroxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C4-C;-alkyloxy, nitro, amino, amino-C;-Cr-alkyl, C4-Cs-
alkanoylamino, such as -NHCOMe, aminocarbonyl, N-mono- or N,N-di-substituted
aminocarbonyl, such as CONHMe, carboxyl, C;-C;-alkyloxycarbonyl, such as COOMe, and
cyano. Most preferably the alkyl moiety is unsubstituted.

Preferred examples of the aryl moiety of the unsubstituted or substituted aryl aminocarbonyl
include mono- or bicyclic aryl with 6 to 22 carbon atoms, whereby one of the rings of the
bicyclic aryl may be a partially or fully saturated ring condensed to the other aromatic ring,
especially phenyl, indanyl, indenyl, 1,2,3,4-tetrahydronaphthy! or naphthyl, more preferably
phenyl! or naphthyl. When the aryl moiety is substituted, it is preferably mono- or di-
substituted. Suitable substituents are as defined herein, preferably C;-C-alkyl, -O-C4-Cs-
alkyl, such as OMe, halo-C;-Cr-alkyl, halo, such as Cl, -O-C,-C;-alkylene-O-alkyl, such as O-
C5HsOCHs, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-
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Cs-alkyloxy, nitro, amino, amino-C4-C-alkyl, carboxyl, and cyano. Most preferably aryl is

unsubstituted.

Preferred examples for the cycloalkyl moiety moiety of the unsubstituted or substituted
cycloalkyl aminocarbonyl are monocyclic rings, preferably C;-Cg-cycloalkyl, more preferably
Cs, C4, Cs, Cs and Cr-cycloalkyl, most preferably C; or Ce-cycloalkyl. The cycloalkyl moiety
may be substituted or unsubstituted, preferably unsubstituted. When the cycloalkyl moiety is
substituted, it is preferably mono-substituted. Suitable substituents for the cycloalkyl moiety
are as defined herein, preferably O-C,-C4-alkyl, such as OMe, halo, hydroxy, unsubstituted
or substituted phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cs-alkyl, C4-C7-alkanoylamino, carboxyl, and
cyano, most preferably O-C,-C;-alkyl or hydroxy.

Preferably the aryl alkyl moiety of the unsubstituted or substituted aryl alkyl aminocarbonyl is
aryl-Cy alkyl, more preferably aryl-C.4 alkyl, in particular aryl-CHy-, aryl-CH,CH_-, or aryl-
CH(CH,CHs;)-, most preferably aryl-CH,-. The alkyl moiety, in particular when aryl alkyl is
aryl-CH,-, may be substituted, preferably mono-substituted. =~ Exampies of preferred
substituents include O-C;-C;-alkyl, such as OMe, halo, hydroxy, nitro, amino, amino-C-C;-
alkyl, C;-Cs-alkanoylamino, such as —~NHCOMe, carboxyl, and cyano or unsubstituted or
substituted, preferably unsubstituted, phenyl, whereby suitable phenyl substituents include
C.-Cs-alkyl, -O-C4-Cs-alkyl, halo-C4-Cr-alkyl, halo, hydroxyl and amino; most preferred is
unsubstituted phenyl. Preferred examples of the aryl moiety include mono- or bicyclic aryl
with 6 to 22 carbon atoms, whereby one of the rings of the bicyclic aryl may be a partially or
fully saturated ring condensed to the other aromatic ring, especially phenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl, more preferably phenyl. When the aryl moiety is
substituted, it is preferably mono-, di- or tri-substituted. In one embodiment, phenyl is
preferably unsubstituted. Suitable substituents are as defined herein, preferably C4-C-alkyl,
-0-C,-C;-alkyl, such as OMe, halo-C,-Cr-alkyl, such as CFs, halo, such as Cl or F, -O-C,-Cr-
alkylene-O-alkyl, such as O-C3;HsOCHs, hydroxy, nitro, amino, amino-C,-Cs-alkyl, C4-Cs-
alkanoylamino, such as -NHCOMe, carboxyl, and cyano, more preferably -O-C4-C;-alkyl or
halo.
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Preferably the heterocyclyl alkyl moiety of the unsubstituted or substituted heterocyclyl alkyl
aminocarbonyl is heterocyclyl-C,.s alkyl, more preferably heterocyclyl-C4.4 alkyl, in particular
heterocyclyl-CH,- or heterocyclyl-CH,CH.-, most preferably heterocyclyl-CH,-. Preferred
examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are 3 to 14, more
preferably 5 to 11 membered ring systems. The heterocyclyl moiety may be saturated,
partially saturated or aromatic, in particular if a monocyclic moiety is contemplated, aromatic
or saturated rings, or, in particular if a bicyclic moiety is contemplated, aromatic or partially
saturated ring systems, in particular whereby one of the rings is aromatic and the 6ther is
saturated or partially saturated. The heterocyclyl moiety has preferably 1, 2 or 3, more
preferably 1 or 2 heteroatoms selected from O, N or S, more preferably O or N. Particularly
preferred examples include 5- or 6-membered rings preferably containing a nitrogen or an
oxygen atom, in particular pyrrolidinyl, oxazolyl, pyrimidyi, pyridyl, pyrazinyl, isoxazolyl,
pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl, 1,3-dioxane, tetrahydrofuranyl, or
tetrahydropyranyl; more preferably furanyl or tetrahydropyranyl. When the heterocyclyl
moiety is substituted, it is preferably mono-substituted. Suitable substituents for the
heterocyclyl moiety are as defined herein, preferably -C4-Cy-alkyl, such as methyl, halo,
hydroxy, C,-C;-alkanoyl, such as COMe, unsubstituted or substituted, preferably
unsubstituted, phenyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C4-
C;-alkyl, unsubstituted or substituted, preferably unsubstituted, Cs-Cs-cycloalkyl, such as
cyclopropyl, nitro, amino, amino-C,-C-alkyl, carboxyl, and cyano, more preferably -C4-C-
alkyl or C4-Cr-alkanoyl. Suitable phenyl and cycloalkyl substituents include C4-C7-alkyl, -O-
C,-Cr-alkyl, halo-C;-Cr-alkyl, halo, hydroxyl and amino. Most preferably the heterocyclyl
moiety is unsubstituted.

Preferably the cycloalkyl alkyl moiety of the unsubstituted or substituted cycloalkyl alkyl
aminocarbonyl is cycloalkyl-Cy.s alkyl, more preferably cycloalkyl-Cq4 alkyl, in particular
cycloalkyl-CH,-.  Preferred examples for the cycloalkyl moiety are monocyclic rings,
preferably Cs-Cr-cycloalkyl, more preferably Cs -cycloalkyl. The cycloalkyl moiety may be
substituted or unsubstituted, preferably unsubstituted. When the cycloalkyl moiety is
substituted, it is preferably mono-substituted. Suitable substituents for the cycloalkyl moiety
are as defined herein, preferably O-C;-C,-alkyl, such as OMe, halo, hydroxy, unsubstituted
or substituted phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
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naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cs-alkyl, C;-C;-alkanoylamino, such as —
NHCOMe, —NHCOEt or -NHCOCHCHs5),, carboxyl, and cyano, most preferably C;-Cs-

alkanoylamino.

Preferred examples of N-mono- or N,N-di-(unsubstituted or substituted mono- or bicyclic
aryl, unsubstituted or substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted
mono- or bicyclic aryl-C,-C-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-
C,-Cr-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-C,-C-alkyl and/or
unsubstituted or substituted alkyl)-aminocarbonyl include

(unsubstituted or substituted mono- or bicyclic aryl)(unsubstituted or substituted
alkyl)aminocarbonyl,

unsubstituted or substituted mono- or bicyclic heterocyclyl-C;-C;-alkyl-aminocarbonyil,
unsubstituted or substituted mono- or bicyclic aryl-C,-C;-alkyl-aminocarbonyl,

unsubstituted or substituted mono- or bicyclic aryl-aminocarbonyt,

unsubstituted or substituted mono- or bicyclic cycloalkyl-C,-C;-alkyl-aminocarbonyl,
di-(unsubstituted or substituted mono- or bicyclic aryl)-aminocarbonyl,

di-(unsubstituted or substituted alkyl)-aminocarbonyl,

(unsubstituted or substituted mono- or bicyclic aryl-C,-Cs-alkyl)(unsubstituted or substituted
alkyl)-aminocarbonyl,

(unsubstituted or substituted mono- or bicyclic cycloalkyl)(unsubstituted or substituted mono-
or bicyclic aryl-C,-Cr-alkyl)-aminocarbonyl,

(unsubstituted or substituted mono- or bicyclic cycloalkyl)(unsubstituted or substituted mono-
or bicyclic aryl}-aminocarbonyl, and

unsubstituted or substituted mono- or bicyclic cycloalkyl-aminocarbonyl.

(p) unsubstituted or substituted mono- or bicyclic aryl-C,-Cralkylsulfonyl

preferably aryl alkyl is aryl-C,.s alkyl, more preferably aryl-Cy4 alkyl, in particular aryl-CHo-,
aryl-CH,CH,-, aryl-CH(CHa)-, aryl-CH,CH(CH;)- or aryl-CH(CH,CHgs)-, most preferably aryl-
CH,-. Preferred examples of the aryl moiety include mono- or bicyclic aryl with 6 to 22
carbon atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully
saturated ring condensed to the other aromatic ring, especially phenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl, more preferably phenyl. When the aryl moiety is
substituted, it is preferably mono-, di- or tri-substituted. In one embodiment, phenyl is
preferably unsubstituted. Suitable substituents are as defined herein, preferably C,-C;-alkyl,
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-O-C;-Cy-alkyl, such as OMe, halo-C4-Cr-alkyl, such as CF3, halo, such as Cl or F, -O-C4-C5-
alkylene-O-alkyl, such as O-CsHsOCHs, hydroxy, unsubstituted or substituted, preferably
substituted, phenyl or naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cs-alkyl, C4-C;-alkanoylamino, such as —
NHCOMe, carboxyl, and cyano. Suitable substituents for the phenyl and naphthyl
substituent on the aryl moiety of aryl alkylcarbony! include C;-Cr-alkyl, -0O-C;-Cy-alkyl, halo-
C;-Cy-alkyl, halo, hydroxyl and amino.

When R, is acyl, R. is as defined herein, preferably, R; is hydroxy-C4-Cz-alkyl, C;-Cs-
alkyloxy-C4-C;-alkyl, unsubstituted or substituted C3-Cs-cycloalkyl-C4-Cr-alkyl, or preferably
hydrogen, unsubstituted or substituted Cs-Cs-cycloalky! or unsubstituted or substituted C;-C4-
alkyl, most preferably cyclopropyl or methyl. in particular, when R, is acyl as defined under
(h) to (n), R; is preferably hydrogen, unsubstituted or substituted C;-Cs-cycloalkyl or
unsubstituted or substituted C4-C7-alkyl, most preferably cyclopropyl or methyl. In particular,
when R, is acyl as defined under (0), R, is preferably unsubstituted or substituted Cy-Cs-
cycloalkyl most preferably cyclopropyl. In particular, when Ry is acyl as defined under (p), R¢
is preferably unsubstituted or substituted Cs-Cg-cycloalkyl most preferably methy! or isobutyl.

When R is hydrogen, then one or more, preferably all of the following substituents have the
following definition:

R, is unsubstituted or substituted aryl as defined herein, preferably unsubstituted phenyl,
unsubstituted or substituted aryl alkylcarbonyl as defined herein, preferably unsubstituted
phenyl-C(CH3),-CO or unsubstituted phenyl-CH(OMe)-CO, unsubstituted or substituted aryl
carbonyl as defined herein, preferably unsubstituted indanyl-CO-, unsubstituted or
substituted heterocyclyl carbonyl as defined herein, preferably unsubstituted 2,3-dihydro-
benzo[1,4]dioxinyl-CO-, unsubstituted or substituted heterocyclyl alkyl carbonyl as defined
herein, preferably unsubstituted tetrahydropyranyl-CH,-CO-

R’ is substituted phenyl carbonyl as defined herein, in particular whereby one substituent is —
0-C;-C-alkyl, such as OMe, or -C4-C-alkyl, such as methyl or ethyl, and the other is -0-Ct-
C;-alkylene-O-C;-C-alkyl, such as -OC3HsOMe;

R? is branched alkyl, such as isopropyl;

T is methylene, and

R* and R® are hydrogen.
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When R is unsubstituted or substituted C,-Cz-alkyl, preferred examples are branched or
straight chain C;-C;-alkyl which may be substituted or unsubstituted. In a preferred
embodiment, R, is branched alkyl such as isopropyl, isobutyl, sec-butyl or tert-butyl,
isopentyl, 1-ethylpropyl, and 1,2-dimethyl-propyl, most preferably isopropyl. In another
preferred embodiment, R is straight chain alkyl such as methyl, ethyl, n-propyl, n-butyl or n-
pentyl, more preferably methyl or ethyl, most preferably ethyl If the alkyl moiety is
substituted, suitable substituents are as defined herein, preferably O-C;-Cs-alkyl, halo,
hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-Cs-alkyloxy,
nitro, amino, amino-C,-C-alkyl, carboxyl, and cyano. Most preferably, the alkyl moiety is

unsubstituted.

When R, is unsubstituted or substituted Cs-Cs-cycloalkyl, preferred examples for the
cycloalkyl moiety are monocyclic rings, preferably Cs-C;-cycloalkyl, more preferably Cs, Ca,
Cs and Ce-cycloalkyl, more preferably cyclopropyl or cyclobutyl, most preferably cyclopropyl.
The cycloalkyl moiety may be substituted or unsubstituted. When the cycloalkyl moiety is
substituted, it is preferably mono-substituted. Suitable substituents for the cycloalkyl moiety
are as defined herein, preferably O-C4-C,-alkyl, halo, hydroxy, unsubstituted or substituted
phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-
Cr-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, carboxyl, and cyano, most preferably phenyl or

naphthyl. Most preferably, the cycloalkyl moiety is unsubstituted.

When R, is unsubstituted or substituted Cz-Cs-cycloalkyl-C4-Cr-alkyl, such as C3-Cg-
cycloalkyl-C,-C,-alkyl, in particular Cs-Cg-cycloalkyl-CH,, preferred examples for the
cycloalkyl moiety are monocyclic rings, preferably Cs-C-cycloalkyl, more preferably Cs, C,,
Cs and Cg-cycloalkyl, most preferably cyclopropyl. The cycloalkyl moiety may be substituted
or unsubstituted. When the cycloalkyl moiety is substituted, it is preferably mono-substituted.
Suitable substituents for the cycloalkyl moiety are as defined herein, preferably O-C;-Cq4-
alkyl, halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C;-C-alkyloxy, nitro, amino, amino-C4-Cz-alkyl,
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carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl

moiety is unsubstituted.

When R, is unsubstituted or substituted C;-Cs-cycloalkyl-C4-Cr-alkyl, then one or more,
preferably all of the following substituents have the following definition:

R' is substituted phenyl carbonyl as defined herein, in particular whereby one substituent is —-
0-C4-Cr-alkyl, such as OMe, or -C4-Cr-alkyl, such as methyl or ethyl, and the other is -O-C4-
C;-alkylene-O-C4-Cr-alkyl, such as -OC3HsOMe;

R?is branched alkyl, such as isopropyl;

T is methylene, and

R* and R® are hydrogen.
When R® is a moiety of formula (b), R. is as defined herein, preferably, R. is hydrogen.

R®is in a third embodiment a moiety of the formula (c)

H
—C—S8(0);—R,
R

€

In this embodiment, R, is as defined herein, in particular Ry is unsubstituted or substituted
phenyl- or naphthyl-C4-C;-alkyl wherein in the case of a substituted moiety the substituents
are one or more, especially up to three, substituents independently selected from those
mentioned for unsubstituted of substituted phenyl- or naphthyl-C;-Cr-alkyl under Ry , or is -
N(Ru)(Rc) wherein R, and R; are as defined for the second embodiment above, preferably is
unsubstituted or [C,-C;-alkyl-, phenyl-, halo-lower alkyl-, halo, oxo-C4-Cr-alkyl-, C4-C7-
atkyloxy-, phenyl-C;-C;-alkoxy-, halo-C4-Cr-alkyloxy-, phenoxy-, C-Cr-alkanoylamino-,
cyano-, C-Cr-alkanoyl- and/or C4-Cr-alkylsulfonyl-Jsubstituted (phenyl- or naphthyl)-C,-C7-
alkyl; most preferably benzyl.

R®is in a fourth embodiment a moiety of the formula (f)

0
I /Rb
*—C-——N\

R

C
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In this embodiment, R, is as defined herein, in particular as described with respect to the
second embodiment where R® is a moiety of the formula (b). Preferably, R, is aryl-alkyl,
such as phenyl-C4-C,-alkyl, whereby the aryl moiety is unsubstituted or substituted by a
suitable substituent such as C4-C;-alkyl, -O-C4-Cs-alkyl, halo-C4-C;-alkyl, halo, hydroxy,
phenyl- or naphthyloxy, phenyl- or naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C4-Cs-alkyl,
carboxyl, and cyano; preferably the aryl moiety is unsubstituted. Or Ry, is unsubstituted or
substituted alkyl. Preferred examples are branched or straight chain C4-Cr-alkyl which may
be substituted or unsubstituted, preferably straight chain alkyl such as methyl, ethyi, n-
propyl, n-butyl or n-pentyl, preferably methyl, whereby the alkyl moiety is unsubstituted or
substituted by a suitable substituent such as O-C;-Cg-alkyl, halo, hydroxy, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C;-C7-alkyloxy, nitro, amino, amino-C;-Cz-alkyl,
carboxyl, and cyano; preferably the alkyl moiety is unsubstituted.

In this embodiment, R; is as defined herein, preferably, R is hydrogen.

When R® is a moiety of the formula (f), then one or more, preferably all of the following
substituents have the following definition:

R' is substituted pheny! carbonyl as defined herein, in particular whereby one substituent is —
0-C,-C-alkyl, such as OMe, or -C4-Cr-alkyl, such as methyl or ethyl, and the other is -O-C;-
C;-alkylene-O-C;-C;-alkyl, such as -OC3;HsOMe;

'R? is branched alkyl, such as isopropyl;

T is methylene, and

R* and R® are hydrogen.

Particular embodiments of the invention, especially of compounds of the formula | and/or
salts thereof, are provided in the Examples — the invention thus, in a very preferred embodi-
ment, relates to a compound of the formula |, or a salt thereof, selected from the compounds

given in the Examples, as well as the use thereof.

Process of Manufacture

A compound of formula |, or a salt thereof, is prepared analogously to methods that, for
other compounds, are in principle known in the art, so that for the novel compounds of the

formula | the process is novel at least as analogy process, especially as described or in ana-
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logy to methods described herein in the illustrative Examples, or modifications thereof, pre-

ferably in general by

(A) for the synthesis of a compound of the formula | wherein R? is a moiety of the formula (a)

H
~—C—O0—R,

R
(@) €

wherein R, and R, are as defined for a compound of the formula | and R,RE R, RPand T

are as defined for a compound of the formula |, reducing a compound of the formula I,

IIDG
N
R 5
R4
4
" \N—T C=0
RY R*
© (In

wherein R', R?, R*, R® and T are as just defined, R*, is hydroxy or R, as defined for a
compound of the formula | and PG is a protecting group, to the corresponding hydroxy
compound of the formula li,

Fl’G
N
R 5
R4
R1\N T CHOH
R R/

@iy

wherein R, is as defined for a compound of the formula | and the other moieties are as
defined, which is then either deprotected to a corresponding compound of the formula |
wherein R, in the moiety of the formula (a) is hydrogen or further reacted either

(i) with a compound of the formula 1V,

R.*-X (v)
wherein R,* is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or
bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or

substituted mono- or bicyclic cycloalkyl-alkyl or acyl and X is a leaving group, or
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(i) in order to introduce a moiety R, which is N-(unsubstituted or substituted mono- or
bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
C,-Cr-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-Cr-alkyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl-C;-Cr-alkyl or unsubstituted or
substituted alkyl)-aminocarbonyl, with an isocyanato compound of the formula IV*,
R,**-N=C=0 (IV*)

wherein R,** is unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-C-C;-alkyl, unsubstituted or
substituted mono- or bicydlic heterocyclyl-C,-Cr-alkyl, unsubstituted or substituted mono- or
bicyclic cycloalkyl-C-Cr-alkyl or unsubstituted or substituted alkyl,

where reaction (i) or (i) is followed by removal of any protecting group(s) to give a
corresponding compound of the formula 1 if no further conversion requiring the presence of

protecting groups is desired; or

(B) for the synthesis of a compound of the formula | wherein R®is a moiety of the formula (b)

R
H b
—e—nNL

R
® e

wherein R, R, and R; are as defined for a compound of the formula 1, and wherein R', R?,

(o]

R*, R® and T are as defined for a compound of the formula |, reacting an aldehyde

compound of the formula V,

I;’G
N
R 5
R4
1
i \N T C=0
R R/
° V)

wherein R,, R', R?, R*, R® and T are as defined for a compound of the formula | and PG is a
protecting group,
under conditions of reductive amination with a compound of the formula Vi,

Rp-NH-R. (Vi)
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wherein R, and R, are as defined for a compound of the formula |, followed, if no further

conversion requiring protecting groups is intended, by removal of any protecting group(s); or

(C) for the synthesis of a compound of the formula | wherein R® is a moiety of the formula (f)

R

Il
*"‘C—“N\\R
() ¢

wherein R, and R, as well as R', R%, R*, R® and T are as defined for a compound of the
formula |,
condensing an acid of the formula 1iB,

l?G

N

R5

R4
1
R\

N—T COOH
o (11B)
wherein R', R%, R*, R® and T are as defined for a compound of the formula | and PG is a
protecting group, or a reactive derivative thereof, with an amine of the formula Vi,
Ry-NH-R. \"D)]
wherein R, and R; are as defined for a compound of the formula I, followed, if no further

conversion requiring protecting groups is intended, by removal of any protecting group(s); or

(D) for the synthesis of a compound of the formula | wherein R? is a moiety of the formula (g)

I
+—C—0—R
(9) f

wherein R, is as defined for a compound of the formula | and wherein R', R, R, R® and T
are as defined for a compound of the formula |, reacting an acid of the formula 1B,
Fl’G

(IB)
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wherein R', R?, R*, R® and T are as defined for a compound of the formula | and PG is a
protecting group, or a reactive derivative thereof, with an alcohol or alcohol derivative of the
formula VI,

ReX (VI)
wherein R; is as defined for a compound of the formula | and X is hydroxy or a leaving group,
followed, if no further conversion requiring protecting groups is intended, by removal of any

protecting group(s); or

(E) for the synthesis of a compound of the formula | wherein R? is a moiety of the formula (d)
or (e) as defined for a compound of the formula | and R', R?, R'R® and T are as defined for a

compound of the formula |, reacting a compound of the formula IIA,

PG
N
5
R R?
\N—-T HC—COOH
R R/
e (I1A)

wherein R', R?, R*, R®, T and R, are as defined for a compound of the formula |,
(i) for the synthesis of a compound of the formula | wherein R? is a moiety of the formula (d)
with a compound of the formula VI,
Rp-NH-R¢ vh

wherein R, and R, are as defined for a compound of the formula |, or
(ii) for the synthesis of a compound of the formula | wherein R%s a moiety of the formula (e)
with a compound of the formula VIi,

ReX (viy;
wherein R; is as defined for a compound of the formula I and X is hydroxy or a leaving group;

and, if desired, subsequent to any one or more of the processes (A), (B), (C),r (D) or (E)
mentioned above, converting an obtainable compound of the formula | or a protected form
thereof into a different compound of the formula I, converting a salt of an obtainable
compound of formula 1 into the free compound or a different salt, converting an obtainable
free compound of formula | into a salt thereof, and/or separating an obtainable mixture of

isomers of a compound of formula | into individual isomers;
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where in any of the starting materials (especially of the formulae Ii, A, 11B, 1l IV, V5, V, VI
and V1), in addition to specific protecting groups mentioned, further protecting groups may
be present, and any protecting groups are removed at an appropriate stage in order to

obtain a corresponding compound of the formula 1, or a salt thereof.

Preferred Reaction Conditions

The preferred reaction conditions for the reactions mentioned above, as well as for the
transformations and conversions, are as follows (or analogous to methods used in the

Examples or as described there):

The reduction under (A) preferably takes place under customary conditions for the reduction
of carbonic acids to the corresponding alcohols, preferably in the presence of an appropriate
complex hydride, such as borane-dimethylsulfide-complex, in an appropriate solvent, e.g. an
ether, such as tetrahydrofurane, at preferred temperatures e.g. from —40 to 30 °C, e.g. from
- 15 to 0 °C, or e.g. with disiamyiborane or LIAIH[OC(CHg]; in tetrahydrofurane or
diethylether, sodium borohydride in ethanol or sodium borohydride in the presence of LiCl in
diglycol, or the like, at preferred temperatures in the range from 0 °C to the reflux

temperature of the reaction mixiure.

The subsequent removal of a protecting group, e.g. PG, such as tert-butoxycarbonyl,
methoxymethyl, benzyl, 2-(trimethylsilyl)-ethoxycarbonyl or tert-butyldimethylsilyl, if required,
takes place under standard conditions, see also the literature mentioned below under
General Process Conditions. For example, tert-butoxycarbonyl is removed in the presence of
an acid, e.g. a hydrohalic acid, such as HCl, in an appropriate solvent, e.g. an ether, such as
dioxane, or an alcohol, e.g. isopropanol, at customary temperatures, e.g. at room
temperature, the removal of benzyl by treatment with hydrogen in the presence of a noble
metal catalyst, such as palladium on charcoal, under customary reaction conditions, e.g. in
an appropriate solvent, such as methanol or ethanol, and at customary temperatures, e.g.
from 0 to 50 °C, the removal of 2-(trimethylsilyl)-ethoxycarbonyl can be achieved, for
example, by reaction with a tetra-lower alkylammonium fluoride, such as
tetraethylammoniumfluoride, in an appropriate solvent or solvent mixture, e.g. a halogenated
hydrocarbon, such as methylene chloride, and/or a nitrile, such as acetonitrile, preferably at
elevated temperatures, e.g. under reflux conditions, and the removal of tert-butyldimethylsilyl
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in the presence of tetra-butyl ammonium fluoride, e.g. in the presence of a solvent such as

tetrahydrofurane at preferred temperatures from 0 to 50 °C, e.g. at about room temperature.

The further reaction under (A) (i) (preferably with a still protected compound of the formula
1) with a compound of the formula 1V then preferably takes place under customary
conditions for substitution reaction, e.g. in an appropriate solvent, such as an ether, e.g.
tetrahydrofurane, or a halogenated hydrocarbon, e.g. methylene chioride, at appropriate
temperatures, e.g. in the range from —40 °C to the reflux temperature, if useful or required in
the presence of a base, such as potassium carbonate. The leaving group X is preferably
halo, especially chloro, bromo or iodo, alkanesulfonyloxy, such as methanesuifonyloxy, or

arylsulfonyloxy, such as p-toluolsulfonyloxy.

The further reaction under (A) (ii) (preferably with a still protected compound of the formula
11l) with a compound of the formula IV*, alternatively, then preferably takes place under
customary conditions for the reaction of hydroxy compounds with isocyanates, for example,
the reaction preferably takes place in the presence of a Lewis Acid, such as aluminium
chloride, in an appropriate solvent, such as diethylether, at preferred temperatures e.g. from
0 to 50 °C. Where required, subsequent removal of protecting groups takes place as

described above or below, especially as described under the general process conditions.

The reductive amination under (B) preferably takes place place under customary conditions
for reductive amination, e.g. in the presence of an appropriate reducing (e.g. hydrogenation)
agent, such as hydrogen in the presence of a catalyst or a complex hydride, e.g. sodium
triacetoxyborohydride or sodium cyanoborohydride, in an appropriate solvent, such as a
halogenated hydrocarbon, e.g. methylene chloride or 1,2,-dichloroethane, and optionally a
carbonic acid, e.g. acetic acid, at preferred temperatures between -10 °C and 50 °C, e.g.
from 0 °C to room temperature; if required, the subsequent removal of protecting groups

takes place e.g. as described above under (A).

The condensation of an acid of the formula |, or a reactive derivative thereof, under (C)
preferably takes place under customary condensation conditions, where among the possible
reactive derivatives of an acid of the formula 1l reactive esters (such as the
hydroxybenzotriazole (HOBT), pentafiucrophenyl, 4-nitrophenyl or N-hydroxysuccinimide
ester), acid halogenides (such as the acid chloride or bromide) or reactive anhydrides (such
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as mixed anhydrides with lower alkanoic acids or symmetric anhydrides) are preferred.

Reactive carbonic acid derivatives can also and preferably be formed in situ. The reaction is

carried out by dissolving the compounds of formulae Il and Vi in a suitable solvent, for
example a halogenated hydrocarbon, such as methyiene chloride, N, N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidone, methylene chloride, or a mixture of two or
more such solvents, and by the addition of a suitable base, for example triethylamine,
diisopropylethylamine (DIEA) or N-methylmorpholine and, if the reactive derivative of the
acid of the formula Il is formed in situ, a suitable coupling agent that forms a preferred
reactive derivative of the carbonic acid of formula Il in situ, for example
dicyclohexylcarbodiimide/1-hydroxybenzotriazole  (DCC/ HOBT); bis(2-oxo-3-oxazoli-
dinyl)phosphinic chloride (BOPCI), O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N’,N~tetramethyluro-
nium tetrafluoroborate (TPTU); O-benzotriazol-1-y1)-N,N,N’, N'-tetramethyluronium tetrafluo-
roborate  (TBTU), (benzotriazol-1-yloxy)-tripyrrolidinophosphonium-hexafluorophosphate
(PyBOP), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride/hydroxybenzotriazole
or/1-hydroxy-7-azabenzotriazole (EDC/HOBT or EDC/HOAt) or HOAt alone, or with (1-
chloro-2-methyl-propenyl)-dimethylamine. For review of some other possible coupling
agents, see e.g. Klauser; Bodansky, Synthesis 1972, 453-463. The reaction mixture is
preferably stirred at a temperature of between approximately -20 and 50 °C, especially
between 0 °C and 30 °C, e.g. at room temperature. The reaction may preferably carried out
under an inert gas, e.g. nitrogen or argon. If required, the subsequent removal of protecting

groups takes place e.g. as described above under (A).

The esterification under (D) can be carried out under comparable reaction conditions as
described for the condensation under (C) described in the preceding paragraph, and also the
reactive derivatives of the acid of the formula Il may be as described there, if in the
compound of the formula VII X is hydroxy. Where X is a leaving group, especially halogen,
the reaction takes place in the presence of a base. If required, the subsequent removal of

protecting groups takes place e.g. as described above under (A).

The condensation under reaction (E) (i) preferably takes place under conditions as
mentioned above for reaction (C), the esterification under reaction (E) (i) with compounds of
the formula VIl wherein X is OH preferably takes place under conditions mentioned above
for reaction (D), the reaction (e) (ii) with compounds of the formula VIl wherein X is a leaving

group, preferably halogen, can take place in the presence of a base.
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Optional Reactions and Conversions

Compounds of the formula 1, or protected forms thereof directly obtained according to any
one of the preceding procedures (meaning that, if conversion is desired, a removal of
protecting groups is not required under (A), (B), (C), (D) or (E) or after introducing protecting
groups anew, which are included subsequently as starting materials for conversions as well
even if not mentioned specifically, can be converted into different compounds of the formula

I according to known procedures, where required after removal of protecting groups.

For example, a compound of the formula | wherein Ry, Rz, Ry, Rs and T are as defined for
compounds of the formula | above or below and wherein R’ is a group of the formula (a)
mentioned above wherein R, is as defined for a compound of the formula | and R, is
hydrogen (which compound may be used in free or preferably in protected form, e.g. a
compound of the formula Iil given above) may be converted into the corresponding

compound of the formula VIIi,

I?G
N
R 5
R4
R1\N-—T HC—L
R R
e (VI

wherein R., Ry, Rz, Rs, Rs and T are as just defined, PG is a protecting group and L is a
leaving group, especially a C;-Cr-alkanesulfonyloxy, such as methanesulfonyloxy, or
arylsulfonyloxy, such as toluenesulfonyloxy, preferably by reaction with the corresponding
alkane- or arylsulfonylhalogenide, e.g. —chloride, under customary conditions, e.g. in the
absence or presence of an appropriate solvent, such as an ether or a halogenated
hydrocarbon, in the presence of a tertiary nitrogen base, such as triethylamine, at
temperatures e.g. from —20 °C to the reflux temperature of the reaction mixture, giving a
corresponding compound of the formula VIIi; the latter can then be deprotected to give the
corresponding compound of the formula I, or reacted with a mercapto compound of the
formula X,
R4-SH X)

wherein Ry is a moiety as defined as for a compound. of the formula | other than of the

formula —N(R,)(Ry), to give a corresponding compound of the formula XI,
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N
R 5
R4
R1\N——T HC—S
R R / \R
d (Xn

wherein R4, Ry, R4, Rs and T are as just defined and PG is a protecting group, which may
then be deprotected to give a compound of the formula | wherein R® is a moiety of the

formula (c)

H
“—C—S8(0);—R,

R
(c) ©

wherein R, is as defined for a compound of the formula I, m is O (zero) and Ry is as defined
for a compound of the formula X; or converted by oxidation, e.g. with an organic peroxide,
such as m-chloro-perbenzoic acid, in an appropriate solvent, e.g. dimethylformamide,
tetrahydrofurane or methylene chioride, to the corresponding compound wherein m is 2

which after deprotection gives the corresponding compound of the formula I.

Alternatively, a compound of the formula | wherein R1, R,, R4, Rs and T are as defined for
compounds of the formula | above or below and wherein R® is a group of the formula (a)
mentioned above wherein R, is as defined for a compound of the formula | and R, is
hydrogen (which compound may be used in free or preferably in protected form, e.g. a
compound of the formula lll given above) may be converted into a compound of the formula
Vill as described above which is then reacted with a C;-Cr-alkanoyl-thiolate, e.g. an
alkalimetal (such as sodium) thiolate, to the corresponding compound of the formula XI
given above wherein Ry is C4-Cr-alkanoyl, such as acetyl, which is then hydrolyzed, e.g. with
flithium hydroxide, under customary conditions to the corresponding free mercapto compound
of the formula XIA,

FI’G
N
R5
R4
1
i \N—T HC—SH
R R/

e (XIA)
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which is then either
(i) reacted with a compound of the formula XA,

Ry-Hal (XA)
wherein Hal is halo and Ry has a meaning as defined herein other than -N(RpR.), to a
corresponding protected version of a compound of the formula | which can then be
deprotected to give the corresponding compound of the formula | wherein Ry is as defined
for a compound of the formula XA, or which can first be oxidised to a protected version of a
compound of the formula | wherein m is 1 or preferably 2, for example with a peroxide, such
as m-chloro-perbenzoic acid, and then deprotected to give the corresponding compound of
the formula I; or
(ii) oxidized with a peroxide, such as hydrogen peroxide, and subsequently reacted with a
halogenating agent, such as phosphorous oxychloride or oxalyl chloride, to the
corresponding compound wherein instead of the SH group an S(0),-Hal group, e.g. wherein
Hal is halo, especially chloro, is present, which can then be reacted with a compound of the
formula Vi

Ry-NH-R; (Vi)

as defined above to give, after deprotection, a corresponding compound of the formula |

wherein Ry is a group of the formula —N(Rp)(Ro).

In a compound of the formula | wherein R® is a moiety of the formula (b)
. Eive
I ~

R R
c
(b) €

wherein R, is as defined for a compound of the formula 1, R. is unsubstituted or substituted
alkyl, unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or substituted mono-
or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic cycloalkyl,
unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or substituted mono-
or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alky!

and Ry, is hydrogen, or preferably a protected derivative thereof, e.g. of the formula Xilt,
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IIDG
N

R5
R4
1
i \N—T HC—N
RY R\

¢ (i)
wherein PG is a protecting group and the other moieties are as defined for a compound of

the formula |, can be converted into the acylated compound of the formula XH,

FI>G
N
RS .
R1\N T HC RN/Rb
RY R\
¢ c (Xt

wherein R*, is acyl and the other moieties are as defined for a compound of the formula XIi,
by reaction with a corresponding acid of the formula X1V,

R*,-OH (Xiv)
wherein R, is acyl, or a reactive derivative thereof. Removal of the protecting group(s) then
leads to the corresponding compound of the formula | wherein R® is a moiety of the formula
(b) as just given wherein R, and R; are as defined for a compound of the formula Xil and R,

is acyl.

An oxo group in a compound of the formula 1, e.g. carbonyl as T, may be converted to the
corresponding thioxo, e.g. thiocarbonyl, group by reaction with Lawesson’s reagent under

customary reaction conditions.

Salts of compounds of formula | having at least one salt-forming group may be prepared in a
manner known per se. For example, salts of compounds of formula I having acid groups may
be formed, for example, by treating the compounds with metal compounds, such as alkali
metal salts of suitable organic carboxylic acids, e.g. the sodium salt of 2-ethylhexanoic acid,
with organic alkali metal or alkaline earth metal compounds, such as the corresponding hy-
droxides, carbonates or hydrogen carbonates, such as sodium or potassium hydroxide, car-
bonate or hydrogen carbonate, with corresponding calcium compounds or with ammonia or a

suitable organic amine, stoichiometric amounts or only a small excess of the salt-forming
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agent preferably being used. Acid addition salts of compounds of formula | are obtained in
customary manner, e.g. by treating the compounds with an acid or a suitable anion exchan-
ge reagent. Internal salts of compounds of formula | containing acid and basic salt-forming
groups, e.g. a free carboxy group and a free amino group, may be formed, e.g. by the neu-
tralisation of salts, such as acid addition salts, to the isoelectric point, e.g. with weak bases,

or by treatment with ion exchangers.

A salt of a compound of the formula | can be converted in customary manner into the free
compound; metal and ammonium salts can be converted, for example, by treatment with
suitable acids, and acid addition salts, for example, by treatment with a suitable basic agent.

In both cases, suitable ion exchangers may be used.

Stereoisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their cor-
responding isomers in a manner known per se by means of appropriate separation methods.
Diastereomeric mixtures for example may be separated into their individual diastereomers by
means of fractionated crystallization, chromatography, solvent distribution, and similar
procedures. This separation may take place either at the level of one of the starting
compounds or in a compound of formula | itself. Enantiomers may be separated through the
formation of diastereomeric salts, for example by salt formation with an enantiomer-pure
chiral acid, or by means of chromatography, for example by HPLC, using chromatographic

substrates with chiral figands.

Intermediates and final products can be worked up and/or purified according to standard
methods, e.g. using chromatographic methods, distribution methods, (re-) crystallization, and
the like. Some possible methods that can also be used with other compounds analogously can

be found in the Examples.

Starting Materials

In the subsequent description of starting materials (which term also includes intermediates)
and their synthesis, R', R?, R%, R*, R®, T, m, Ry, Ry, R;, Ry, Re, Rrand PG have the meanings
given above or in the Examples for the respective starting materials or intermediates, if not
indicated otherwise directly or by the context. Protecting groups, if not specifically
mentioned, can be introduced and removed at. appropriate steps in order to prevent
functional groups, the reaction of which is not desired in the corresponding reaction step or

steps, from participating in a reaction, employing protecting groups, methods for their
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introduction and their removal are as described above or below, e.g. in the references
mentioned under “General Process Conditions”. The person skilled in the art will readily be
able to decide whether and which protecting groups are useful or required and at which

stage it is appropriate to introduce , exchange and/or remove protecting groups.

A compound of the formula Il wherein R*. is hydrogen (which is a compound of the formula
V wherein R*, is hydrogen) can be obtained from a compound of the formula 11B or of the
formula XV given below by reduction of the (in the case of formula XV esterified, e.g. by Cs-
Cr-alkyloxy) carboxy function, e.g. with an appropriate complex hydride, such as borane-
dimethylsulfide complex, in an appropriate solvent, such as an ether, e.g. tetrahydrofurane,
at preferred temperatures between —50 °C and the reflux temperature of the reaction
mixture, e.g. at -30 to 60 °C.

A compound of the formula Il wherein R*, is unsubstituted or substituted mono- or bicyclic
aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or
substituted mono- or bicyclic cycloalkyl-alkyl or (especially) substituted or preferably unsub-
stituted C4-Cz-alkyl (which is a compound of the formula V wherein R, is unsubstituted or
substituted mono- or bicyclic aryl-alkyl, unsubstituted or substituted mono- or bicyclic
heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl or
(especially) substituted or preferably unsubstituted C,-C;-alkyl) can, for example, be
obtained from a compound of the formula V wherein R*. is hydrogen by reaction with a
grignard reagent of the formula XXII,

R**, -Mg-Hal (XX1)
wherein R**, is unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl or (especially) substituted or preferably unsubstituted C-Cr-alkyl and Hal is
halo, especially chloro or bromo, under customary reaction conditions, e.g. in an ether, such
as diethylether, at preferred temperatures from 0 °C to the reflux temperature of the reaction

mixture, to give a compound of the formula llIA,
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N
R 5
R4
R1\N—T CHOH
RY R¥
e (IIA)

wherein R**, is as just described (which is a compound of the formula Il wherein R*. is as
just defined for R**,); which is then oxidized, e.g. in the presence of an appropriate oxidant,
such as Dess-Martin-periodinane, in an appropriate solvent, e.g. a halogenated hydro-
carbon, e.g. methylene chloride, at preferred temperatures from 0 °C to 50 °C, e.g. at room

temperature, to give the corresponding compound of the formula Il or V.

Alternatively, a compound of the formula Il wherein R*. is unsubstituted or substituted mono-
or bicyclic aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl-alky! or (especially) substituted or
preferably unsubstituted C-Cr-alkyl can be reacted in the presence of a condensation agent,
e.g. under reaction conditions and with reagents as described under process variants (C)
and (D) above, with N,O-dimethyl hydroxylamine to form the corresponding Weinreb amide
which can then directly be reacted with a Grignard reagent of the formula XXII as described

above to a corresponding compound of the formula Il or V.

A compound of the formula [IB (which is a compound of the formula Il wherein R*; is
hydroxy) can be prepared from a corresponding ester of the formula XV,

IT‘G

N

R5

R4
1
R\

N—T co0oQ
RY V)
wherein Q is an organic moiety, preferably substituted or especially unsubstituted C4-Cs-
alkyl, by hydrolysis in the presence of a base, e.g. an alkaline metal hydroxide, such as
lithium hydroxide, in an appropriate solvent, e.g. a hydroxy lower alkane, such as methanol,

in the presence of water and preferably at temperatures e.g. from 0 to 50 °C.
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A compound of the formula XV wherein T is methylene or methylene mono-substituted by
alkyl (-[C(H)(alkyl)]-) can, for example, be obtained by reacting an aldehyde or keto
compound of the formula XVI,
FI’G
N
R2 RS

O=CR, €00Q o

wherein Q is as described for a compound of the formula XV and Rs is alkyl or preferably
hydrogen with an amine of the formula XVII,

R'-NH-R? xXvi)
under conditions of reductive amination, e.g. under the reaction conditions described for
reaction (B) above. If instead of a compound of the formula XVII a compound of the formula
XVII*,

Ho-N-R, (XVI¥)
is used, a compound of the formula XV* results,
I?G
N
R 5
R R
AN
N—T CcOo0Q
H (XV*)

wherein Q is as defined for a compound of the formula XV, which can then be converted into
a compound of the formula XV by reaction with a compound of the formula XVIil,
R>Y XV

wherein Y, if R, is acyl, is either hydroxy or the compound is a reactive derivative, e.g.
wherein Y is halo or an activating group formed in situ, preferably under conditions
analogous to those in reaction (C) above; or Y, if R, is one of the moieties defined for R, in
compounds of the formula I other than acyl, is a leaving group, e.g. as defined for X in a
compound of the formula IV above and under reaction conditions analogous to those

described above for the reaction under (A) (i).

A compound of the formula XVI wherein Rs is alkyl or preferably hydrogen can, for example,
be obtained from a hydroxy compound of the formula XIX,
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I'DG
N
R2 R4
HO—C co0Q
HO R,
(XIX)

wherein R is alkyl or preferably hydrogen and Q is as defined for a compound of the formula
XV by oxidation to the corresponding oxo compound of the formula XVI which preferably
takes place in the presence of an appropriate oxidant, such as Dess-Martin-periodinane, in
an appropriate solvent, e.g. a halogenated hydrocarbon, e.g. methylene chioride, at

preferred temperatures from 0 °C to 50 °C, e.g. at room temperature.

A hydroxy compound of the formula XiIX wherein Rs is hydrogen can, for example, be
obtained from a compound of the formula XX,
llDG
N
R2 R4
HOOC CcOo0Q (XX)

wherein Q is as defined for a compound of the formula XV by reduction in the presence of
an appropriate complex hydride, e.g. borane dimethylsulfide complex, in an appropriate
solvent, such as an ether, e.g. tetrahydrofurane, at preferred temperatures between -50 °

and the reflux temperature of the reaction mixture, e.g. at —30 to 60 °C.

A compound of the formula XX may, inter alia, be obtained by reacting a compound of the
formula XXI,

PG*

N

()

Hsc/ORx/‘?"Rz
Ry OXX)
wherein PG* is a protecting group that withstands the reaction, e.g. benzyl, and each of Rx,
Ry and Rz are alkyl, preferably C1-C7-alkyl, especially methyl, with a fumaric acid derivative

of the formula XXII,
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RS cooQ
4
HOOC R XX1)

wherein each of R* and R® preferably has one of the meanings given for R* and R® other
than hydroxy, more preferably is C;-Cs-alkyl, e.g. methyl or ethyl, or is hydrogen, in the
presence of an acid, e.g. trifluoroacetic acid, in an appropriate solvent, such as y
halogenated hydrocarbon, e.g. methylene chloride, at preferred temperatures e.g. in the
range from —30 to 50 °C, yielding the corresponding compound of the formula XX wherein
preferably the protecting group PG* can be replaced with a different protecting group PG
useful for subsequent reactions, such as tert-butoxycarbonyl, for example benzyl PG* can be
removed with hydrogen in the presence of a hydrogenation catalyst, especially a noble metal
catalyst, preferably on a carrier material, such as charcoal, e.g. Pd/C, in an appropriate
solvent, such as an alcohol, e.g. ethanol, at temperatures e.g. from —10 to 60 °C, and tert-
butoxycarbonyl may be introduced in the same step or subsequently by reaction with tert-

butoxycarbonic anhydride.

A compound of the formula llA can, for example, be prepared from a corresponding ester of
the formula XVA,

ll:'G
N
5
R Rt
=T Hc—cooQ
R R
e (XVA)

wherein Q is an organic moiety, preferably substituted or especially unsubstituted C;-Cs-
alkyl, by hydrolysis in the presence of a base, e.g. an alkaline metal hydroxide, such as
lithium hydroxide, in an appropriate solvent, e.g. a hydroxy lower alkane, such as methanol,

in the presence of water and preferably at temperatures e.g. from 0 to 50 °C.

A compound of the formula XVA wherein T is methylene or methylene mono-substituted by
alkyl (-[C(H)(alkyl)]-) can, for example, be obtained by reacting an aldehyde or keto
compound of the formula XVIA,
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PG
N
H
O0=CR, @
"o/ ~cooq
° (XVIA)

wherein Q is as described for a compound of the formula XVA and Rs is alkyl or preferably
hydrogen with an amine of the formula XVH,
R'-NH-R? (XVI)
under conditions of reductive amination, e.g. under the reaction conditions described for
reaction (B) above. If instead of a compound of the formula XVil a compound of the formula
XV,
H>-N-R, (XVII¥)
is used, a compound of the formula XVA* results,
PG
N

R 5
R R?

'N-T  Hc—C00Q

H /
R (XVA*)

wherein Q is as defined for a compound of the formula XVA, which can then be converted
into a compound of the formula XVA by reaction with a compound of the formula XVIil,
R>Y (XVIi

wherein Y, if R, is acyl, is either hydroxy or the compound is a reactive derivative, e.g.
wherein Y is halo or an activating group formed in situ, preferably under conditions
analogous to those in reaction (C) above; or Y, if R; is one of the moieties defined for R; in
compounds of the formula | other than acyl, is a leaving group, e.g. as defined for X in a
compound of the formula IV above and under reaction conditions analogous to those

described above for the reaction under (A) (i).

A compound of the formula XVIA wherein Rg is alkyl or preferably hydrogen can, for
example, be obtained from a hydroxy compound of the formula XIXA,
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R3 R

HO—CH HC—CO00Q
R
° Re (XIXA)
wherein Rs is alkyl or preferably hydrogen and Q is as defined for a compound of the formula
XVA by oxidation to the corresponding oxo compound of the formula XVIA which preferably
takes place in the presence of an appropriate oxidant, such as Dess-Martin-periodinane, in
an appropriate solvent, e.g. a halogenated hydrocarbon, e.g. methylene chloride, at

preferred temperatures from 0 °C to 50 °C, e.g. at room temperature.

A hydroxy compound of the formula XIXA wherein R is hydrogen can, for example, be

obtained from a compound of the formula XXA,

PG
N
R3 R
HOOC  HC—CO0Q
Re (XXA)

wherein Q is as defined for a compound of the formula XV by reduction in the presence of
an appropriate complex hydride, e.g. borane dimethylsulfide complex, in an appropriate
solvent, such as an ether, e.g. tetrahydrofurane, at preferred temperatures between —50 °

and the reflux temperature of the reaction mixture, e.g. at —30 to 60 °C.

A compound of the formula XXA may, inter alia, be obtained by reacting a compound of the

formula XXI, as described above, with a fumaric acid derivative of the formula XXIA,

Rexo cy-C00Q
R5

HOOC R¢
(XXIA)wherein each of R* and R® preferably has one of the meanings
given for R* and R® other than hydroxy, more preferably is Cs-Cr-alkyl, e.g. methyl or ethyl,

or is hydrogen, in the presence of an acid, e.g. trifluoroacetic acid, in an appropriate solvent,
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such as y halogenated hydrocarbon, e.g. methylene chloride, at preferred temperatures e.g.
in the range from —30 to 50 °C, yielding the corresponding compound of the formula XXA
wherein preferably the protecting group PG* can be replaced with a different protecting
group PG useful for subsequent reactions, such as tert-butoxycarbonyl, for example benzyl
PG* can be removed with hydrogen in the presence of a hydrogenation catalyst, especially a
noble metal catalyst, preferably on a carrier material, such as charcoal, e.g. Pd/C, in an
appropriate solvent, such as an alcohol, e.g. ethanol, at temperatures e.g. from —10 to 60
°C, and teri-butoxycarbonyl may be introduced in the same step or subsequently by reaction

with tert-butoxycarbonic anhydride.

A compound of the formula llA may also be obtained by reacting a compound of the formula
VIl as described above with a cyanide salt, e.g. an alkali metal cyanide, such as sodium or
potassium cyanide, to the corresponding compound wherein instead of the —C(H)(Re)-L
group a —C(H)(R.)-CN group is present, followed by hydrolysis with a base, such as sodium
hydroxide, or under mild conditions by reaction first with H>S resulting in a corresponding
thioamide which can then be hydrolysed under mild conditions to give a corresponding

compound of the formula lIA.

A compound of the formula XV or XVA wherein T is carbonyl (and Q is as defined for
compounds of the formula XV above) can, for example, be obtained by reacting a compound
of the formula XX or XXA, respectively, as defined above, or a reactive derivative thereof,
under conditions analogous to those described above for the condensation reaction under

process variant (C) with a compound of the formula XVl as defined above.

In the preceding starting materials (and final products), R* and R® are preferably hydrogen,
with less preference unsubstituted or substituted alkyl, esterified or etherified hydroxy, with
still less preference (in the intermediates preferably protected) hydroxy.

Hydroxy R* and/or R® can be introduced into starting materials at various stages, e.g. in
(preferably appropriately protected) compounds of the formula XV,

for example by treatment with a strong base to remove the hydrogen to be substituted by R*
or R, such as lithium hexamethyldisialazide (LHMDS) or preferably lithium diisopropylamide
. in tetrahydrofuran at low temperatures, e.g. from —100 to -50 °C, such as at —78 °C,



WO 2006/100036 PCT/EP2006/002578

-87-

followed by oxidation e.g. by addition of an oxaziridine derivative according to Davis (e.g. 2-
tert-butoxycarbonyl-3-trichloromethyl-oxaziridine or 2-(phenyisuifonyl or tolylsulfonyl)-3-
phenyl-oxaziridine or (e.g. for stereoselective synthesis) (+)- or ()

(camphorsulfonyl)oxaziridine) to give the corresponding hydroxy compound.

An alternative is the transformation on the following O-protected alcohol shown on the left (a
compound of the formula XIX) to give an intermediate (shown on the right, also a compound
of the formula XIX) that can be used either to build a final pyrrolidine where R® or R* are OH

or etherified or esterified hydroxy depending on the sequence of reactions used:

F:G X
N N
OH
o) 0
*/ O PG* R o)
PG R. O 6 O
6 N AN

wherein in both formulae PG* is a hydroxy protecting group, under comparable reacrtion

conditions as just mentioned or other customary conditions.

Hydroxy R* and/or R® may then further be esterified or etherified according to standard
procedures to give the corresponding compounds wherein R*and/or R® is esterified or
etherified hydroxy.

Other starting materials, such as also the starting materials of the formula IV, IV*, Vi, Vil, X
and XIV are known in the art, can be prepared according to methods that are known in the

art and/or are commercially available.

General Process Conditions

The following applies in general to all processes mentioned hereinbefore and hereinafter,

while reaction conditions specifically mentioned above or below are preferred:

In any of the reactions mentioned hereinbefore and hereinafter, protecting groups may be
used where appropriate or desired, even if this is not mentioned specifically, to protect
functional groups that are not intended to take part in a given reaction, and they can be

introduced and/or removed at appropriate or desired stages. Reactions comprising the use
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of protecting groups are therefore included as possible wherever reactions without specific

mentioning of protection and/or deprotection are described in this specification.

Within the scope of this disclosure only a readily removable group that is not a constituent of
the particular desired end product of formula 1 is designated a "protecting group", unless the
context indicates otherwise. The protection of functional groups by such protecting groups,
the protecting groups themselves, and the reactions appropriate for their introduction and
removal are described for example in standard reference works, such as J. F. W. McOmie,
"Protective Groups in Organic Chemistry", Plenum Press, London and New York 1973, in T.
W. Greene and P. G. M. Wuts, "Protective Groups in Organic Synthesis", Third edition,
Wiley, New York 1999, in "The Peptides”; Volume 3 (editors: E. Gross and J. Meienhofer),
Academic Press, London and New York 1981, in "Methoden der organischen Chemie"
(Methods of Organic Chemistry), Houben Weyl, 4th edition, Volume 15/I, Georg Thieme
Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jeschkeit, "Aminosauren, Peptide, Proteine"
(Amino acids, Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Basel
1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate"
(Chemistry of Carbohydrates: Monosaccharides and Derivatives), Georg Thieme Verlag,
Stuttgart 1974. A characteristic of protecting groups is that they can be removed readily (i.e.
without the occurrence of undesired secondary reactions) for example by solvolysis, reduc-

tion, photolysis or alternatively under physiological conditions (e.g. by enzymatic cleavage).

All the above-mentioned process steps can be carried out under reaction conditions that are
known per se, preferably those mentioned specifically, in the absence or, customarily, in the
presence of solvents or diluents, preferably solvents or diluents that are inert towards the re-
agents used and dissolve them, in the absence or presence of catalysts, condensation or
neutralizing agents, for example ion exchangers, such as cation exchangers, e.g. in the H*
form, depending on the nature of the reaction and/or of the reactants at reduced, normal or
elevated temperature, for example in a temperature range of from about -100 °C to about
190°C, preferably from approximately -80°C to approximately 150°C, for example at from -80
to -60°C, at room temperature, at from -20 to 40 °C or at reflux temperature, under atmos-
pheric pressure or in a closed vessel, where appropriate under pressure, and/or in an inert

atmosphere, for example under an argon or nitrogen atmosphere.

The solvents from which those solvents that are suitable for any particular reaction may be

selected include those mentioned specifically or, for example, water, esters, such as lower
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alkyl-lower alkanoates, for example ethyl acetate, ethers, such as aliphatic ethers, for
example diethyl ether, or cyclic ethers, for example tetrahydrofurane or dioxane, liquid
aromatic hydrocarbons, such as benzene or toluene, alcohols, such as methanol, ethanol or
1- or 2-propanol, nitriles, such as acetonitrile, halogenated hydrocarbons, e.g. as methylene
chloride or chioroform, acid amides, such as dimethylformamide or dimethyl acetamide, ba-
ses, such as heterocyclic nitrogen bases, for example pyridine or N-methylpyrrolidin-2-one,
carboxylic acid anhydrides, such as lower alkanoic acid anhydrides, for example acetic an-
hydride, cyclic, linear or branched hydrocarbons, such as cyclohexane, hexane or isopen-
tane, or mixtures of these, for example aqueous solutions, unless otherwise indicated in the
description of the processes. Such solvent mixtures may also be used in working up, for

example by chromatography or partitioning.

The invention relates also to those forms of the processes in which a compound obtainable
as intermediate at any stage of the process is used as starting material and the remaining
process steps are carried out, or in which a starting material is formed under the reaction
conditions or is used in the form of a derivative, for example in protected form or in the form
of a salt, or a compound obtainable by the process according to the invention is produced
under the process conditions and processed further in situ. In the processes of the present
invention those starting materials are preferably used which result in compounds of formula |
described as being preferred. Special preference is given to reaction conditions that are
identical or analogous to those mentioned in the Examples. The invention relates also to
novel starting compounds and intermediates described herein, especially those leading to
novel compounds of the formula | or compounds of the formula | mentioned as preferred

herein.

Pharmaceutical use, pharmaceutical preparations and methods

As described above, the compounds of the present invention are inhibitors of renin activity
and, thus, may be of use for the treatment of hypertension, atherosclerosis, unstable
coronary syndrome, congestive heart failure, cardiac hypertrophy, cardiac fibrosis, cardio-
myopathy postinfarction, unstable coronary syndrome, diastolic dysfunction, chronic kidney
disease, hepatic fibrosis, complications resulting from diabetes, such as nephropathy, vascu-
lopathy and neuropathy, diseases of the coronary vessels, restenosis following angioplasty,
raised intra-ocular pressure, glaucoma, abnormal vascular growth and/or hyperaldostero-

nism, and/or further cognitive impairment, alzheimers, dementia, anxiety states and cognitive
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disorders, and the like. Hypertension, at least as one component of the disease to be
treated, is especially preferred, meaning that hypertension alone or in combination with one
or more (especially of the mentioned) other diseases may be treated (prophylactically and/or

therapeutically).

The present invention further provides pharmaceutical compositions comprising a therapeu-
tically effective amount of a pharmacologically active compound of the instant invention, alo-

ne or in combination with one or more pharmaceutically acceptable carriers.

The pharmaceutical compositions according to the present invention are those suitable for
enteral, such as oral or rectal, transdermal and parenteral administration to mammals, inclu-
ding man, to inhibit renin activity, and for the treatment of conditions associated with (espe-
cially inappropriate) renin activity. Such conditions include hypertension, atherosclerosis, un-
stable coronary syndrome, congestive heart failure, cardiac hypertrophy, cardiac fibrosis,
cardiomyopathy postinfarction, unstable coronary syndrome, diastolic dysfunction, chronic
kidney disease, hepatic fibrosis, complications resulting from diabetes, such as nephropathy,
vasculopathy and neuropathy, diseases of the coronary vessels, restenosis following angio-
plasty, raised intra-ocular pressure, glaucoma, abnormal vascular growth and/or hyperaldo-
steronism, and/or further cognitive impairment, alzheimers, dementia, anxiety states and
cognitive disorders and the like. Especially preferred is a disease which comprises
hypertension, more especially hypertension itself, where treatment with a pharmaceutical
composition or the use of a compound of the formula | for its synthesis is useful

prophylactically and/or (preferably) therapeutically.

Thus, the pharmacologically active compounds of the invention may be employed in the
manufacture of pharmaceutical compositions comprising an effective amount thereof in
conjunction or admixture with excipients or carriers suitable for either enteral or parenteral
application. Preferred are tablets and gelatin capsules comprising the active ingredient
together with:

a) diluents, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine;

b) lubricants, e.g., silica, talcum, stearic acid, its magnesium or calcium salt and/or
polyethyleneglycol; for tablets also

c) binders, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellu-

lose, sodium carboxymethylicellulose and or polyvinylpyrrolidone; if desired
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d) disintegrants, e.g., starches, agar, alginic acid or its sodium salt, or effervescent mixtures;
and/or
e) absorbants, colorants, flavors and sweeteners.

Injectable compositions are preferably aqueous isotonic solutions or suspensions, and

suppositories are advantageously prepared from fatty emulsions or suspensions.

Said compositions may be sterilized and/or contain adjuvants, such as preserving, stabili-
zing, wetting or emulsifying agents, solution promoters, salts for regulating the osmotic pres-
sure and/or buffers. In addition, they may also contain other therapeutically valuable sub-
stances. Said compositions are prepared according to conventional mixing, granulating or
coating methods, respectively, and contain about 0.1-75%, preferably about 1-50%, of the

active ingredient.

Suitable formulations for transdermal application include a therapeutically effective amount
of a compound of the invention with carrier. Advantageous carriers include absorbable phar-
macologically acceptable solvents to assist passage through the skin of the host. Characte-
ristically, transdermal devices are in the form of a bandage comprising a backing member, a
reservoir containing the compound optionally with carriers, optionally a rate controlling bar-
rier to deliver the compound of the skin of the host at a controlled and pre-determined rate

over a prolonged period of time, and means to secure the device to the skin.

Accordingly, the present invention provides pharmaceutical compositions as described abo-
ve for the treatment of conditions mediated by renin activity, preferably, hypertension, athe-
rosclerosis, unstable coronary syndrome, congestive heart failure, cardiac hypertrophy, car-
diac fibrosis, cardiomyopathy postinfarction, unstable coronary syndrome, diastolic dysfunc-
tion, chronic kidney disease, hepatic fibrosis, complications resulting from diabetes, such as
nephropathy, vasculopathy and neuropathy, diseases of the coronary vessels, restenosis fol-
lowing angioplasty, raised intra-ocular pressure, glaucoma, abnormal vascular growth and/or
hyperaldosteronism, and/or further cognitive impairment, alzheimers, dementia, anxiety sta-

tes and cognitive disorders, as well as methods of their use.

The pharmaceutical compositions may contain a therapeutically effective amount of a com-
pound of the formula | as defined herein, either alone or in a combination with another thera-
peutic agent, e.g., each at an effective therapeutic dose as reported in the art. Such thera-

peutic agents include:
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a) antidiabetic agents such as insulin, insulin derivatives and mimetics; insulin secretago-
gues such as the sulfonylureas, e.g., Glipizide, glyburide and Amaryl; insulinotropic sulfonyl-
urea receptor ligands such as meglitinides, e.g., nateglinide and repagiinide; peroxisome
proliferator-activated receptor (PPAR) ligands; protein tyrosine phosphatase-1B (PTP-1B)
inhibitors such as PTP-112; GSK3 (glycogen synthase kinase-3) inhibitors such as SB-
517955, SB-4195052, SB-216763, NN-57-05441 and NN-57-05445; RXR ligands such as
GW-0791 and AGN-194204; sodium-dependent glucose cotransporter inhibitors such as T-
1095; glycogen phosphorylase A inhibitors such as BAY R3401; biguanides such as met-
formin; alpha-glucosidase inhibitors such as acarbose; GLP-1 (glucagon like peptide-1),
GLP-1 analogs such as Exendin-4 and GLP-1 mimetics; and DPPIV (dipeptidyl peptidase V)
inhibitors such as LAF237;

b) hypolipidemic agents such as 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) re-
ductase inhibitors, e.g., lovastatin, pitavastatin, simvastatin, pravastatin, cerivastatin, meva-
statin, velostatin, fluvastatin, dalvastatin, atorvastatin, rosuvastatin and rivastatin; squalene
synthase inhibitors; FXR (farnesoid X receptor) and LXR (liver X receptor) ligands; cholestyr-
amine; fibrates; nicotinic acid and aspirin;

¢) anti-obesity agents such as orlistat; and

d) anti-hypertensive agents, e.g., loop diuretics such as ethacrynic acid, furosemide and tor-
semide; angiotensin converting enzyme (ACE) inhibitors such as benazepril, captopril, enala-
pril, fosinopril, lisinopril, moexipril, perinodopril, quinapril, ramipril and trandolapril; inhibitors
of the Na-K-ATPase membrane pump such as digoxin; neutralendopeptidase (NEP) inhibit-
tors; ACE/NEP inhibitors such as omapatrilat, sampatrilat and fasidotril; angiotensin 1l antag-
onists such as candesartan, eprosartan, irbesartan, losartan, telmisartan and valsartan, in
particular valsartan; B-adrenergic receptor blockers such as acebutolol, atenolol, betaxolol,
bisoprolol, metoprolol, nadolol, propranolol, sotalol and timolol; inotropic agents such as dig-
oxin, dobutamine and milrinone; calcium channel blockers such as amlodipine, bepridil, dilti-
azem, felodipine, nicardipine, nimodipine, nifedipine, nisoldipine and verapamil; aldosterone

receptor antagonists; and aldosterone synthase inhibitors.

Other specific anti-diabetic compounds are described by Patel Mona in Expert Opin Investig
Drugs, 2003, 12(4), 623-633, in the figures 1 to 7, which are herein incorporated by refe-
rence. A compound of the present invention may be administered either simultaneously,
before or after the other active ingredient, either separately by the same or different route of

administration or together in the same pharmaceutical formulation.



WO 2006/100036 PCT/EP2006/002578

-93-

The structure of the therapeutic agents identified by code numbers, generic or trade names
may be taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g., Patents International (e.g. IMS World Publications). The corresponding

content thereof is hereby incorporated by reference.

Accordingly, the present invention provides pharmaceutical products or compositions
comprising a therapeutically effective amount of a compound of the invention alone or in
combination with a therapeutically effective amount of another therapeutic agent, preferably
selected from anti-diabetics, hypolipidemic agents, anti-obesity agents or anti-hypertensive
agents, most preferably from antidiabetics, anti-hypertensive agents or hypolipidemic agents

as described above.

The present invention further relates to pharmaceutical compositions as described above for

use as a medicament.

The present invention further relates to use of pharmaceutical compositions or combinations
as described above for the preparation of a medicament for the treatment of conditions me-
diated by (especially inappropriate) renin activity, preferably, hypertension, atherosclerosis,
unstable coronary syndrome, congestive heart failure, cardiac hypertrophy, cardiac fibrosis,
cardiomyopathy postinfarction, unstable coronary syndrome, diastolic dysfunction, chronic
kidney disease, hepatic fibrosis, complications resulting from diabetes, such as nephropathy,
vasculopathy and neuropathy, diseases of the coronary vessels, restenosis following angio-
plasty, raised intra-ocular pressure, glaucoma, abnormal vascular growth and/or hyperaldo-
steronism, and/or further cognitive impairment, alzheimers, dementia, anxiety states and

cognitive disorders, and the like.

Thus, the present invention also relates to a compound of formula | for use as a medica-
ment, to the use of a compound of formula | for the preparation of a pharmaceutical compo-
sition for the prevention and/or treatment of conditions mediated by (especially
inappropriate) renin activity, and to a pharmaceutical composition for use in conditions
mediated by (especially inappropriate) renin activity comprising a compound of formula I, or
a pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable

diluent or carrier material therefore.

The present invention further provides a method for the prevention and/or treatment of con-

ditions mediated by (especially inappropriate) renin activity, which comprises administering
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a therapeutically effective amount of a compound of the present invention to a warm-blooded

animal, especially a human, in need of such treatment.

A unit dosage for a mammal of about 50-70 kg may contain between about 1 mg and 1000
mg, advantageously between about 5-600 mg of the active ingredient. The therapeutically
effective dosage of active compound is dependent on the species of warm-blooded animal
(especially mammal, more especially human), the body weight, age and individual condition,

on the form of administration, and on the compound involved.

In accordance with the foregoing the present invention also provides a pharmaceutical
product comprising a therapeutic combination, e.g., a kit, kit of parts, e.g., for use in any
method as defined herein, comprising a compound of formula |, or a pharmaceutically
acceptable salt thereof, to be used concomitantly or in sequence with at least one
pharmaceutical composition comprising at least another therapeutic agent, preferably
selected from anti-diabetic agents, hypolipidemic agents, anti-obesity agents or anti-

hypertensive agents. The kit may comprise instructions for its administration.

Similarly, the present invention provides a kit of parts comprising: (i) a pharmaceutical com-
position comprising a compound of the formula | according to the invention; and (ii) a phar-
maceutical composition comprising a compound selected from an anti-diabetic, a hypolipi-
demic agent, an anti-obesity agent, an anti-hypertensive agent, or a pharmaceutically ac-

ceptable salt thereof, in the form of two separate units of the components (i) to (ii).

Likewise, the present invention provides a method as defined above comprising co-admini-
stration, e.g., concomitantly or in sequence, of a therapeutically effective amount of a com-
pound of formula |, or a pharmaceutically acceptable salt thereof, and at least a second drug
substance, said second drug substance preferably being an anti-diabetic, a hypolipidemic

agent, an anti-obesity agent or an anti-hypertensive agent, e.g., as indicated above.
Preferably, a compound of the invention is administered to a mammal in need thereof.

Preferably, a compound of the invention is used for the treatment of a disease which res-

ponds to a modulation of (especially inappropriate) renin activity.

Preferably, the condition associated with (especially inappropriate) renin activity is selected
from hypertension, atherosclerosis, unstable coronary syndrome, congestive heart failure,

cardiac hypertrophy, cardiac fibrosis, cardiomyopathy postinfarction, unstable coronary
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syndrome, diastolic dysfunction, chronic kidney disease, hepatic fibrosis, complications
resulting from diabetes, such as nephropathy, vasculopathy and neuropathy, diseases of the
coronary vessels, restenosis following angioplasty, raised intra-ocular pressure, glaucoma,
abnormal vascular growth and/or hyperaldosteronism, and/or further cognitive impairment,

alzheimers, dementia, anxiety states and cognitive disorders.

Finally, the present invention provides a method or use which comprises administering a
compound of formula | in combination with a therapeutically effective amount of an anti-

diabetic agent, a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

Ultimately, the present invention provides a method or use which comprises administering a

compound of formula | in the form of a pharmaceutical composition as described herein.

The above-cited properties are demonstrable in vitro and in vivo tests using advantageously
mammals, e.g., mice, rats, rabbits, dogs, monkeys or isolated organs, tissues and prepa-
rations thereof. Said compounds can be applied in vitro in the form of solutions, e.g., pre-
ferably aqueous solutions, and in vivo either enterally, parenterally, advantageously intra-
venously, e.g., as a suspension or in aqueous solution. The concentration level in vitro may
range between about 10 molar and 10™*° molar concentrations. A therapeutically effective
amount in vivo may range depending on the route of administration, between about 0.001

and 500 mg/kg, preferably between about 0.1 and 100 mg/kg.

As described above, the compounds of the present invention have enzyme-inhibiting proper-
ties. In particular, they inhibit the action of the natural enzyme renin. Renin passes from the
kidneys into the blood where it effects the cleavage of angiotensinogen, releasing the deca-
peptide angiotensin | which is then cleaved in the lungs, the kidneys and other organs to
form the octapeptide angiotensin Il. The octapeptide increases blood pressure both directly
by arterial vasoconstriction and indirectly by liberating from the adrenal glands the sodium-
ion-retaining hormone aldosterone, accompanied by an increase in extracellular fluid volume
which increase can be attributed to the action of angiotensin Il. Inhibitors of the enzymatic
activity of renin lead to a reduction in the formation of angiotensin |, and consequently a
smaller amount of angiotensin Il is produced. The reduced concentration of that active

peptide hormone is a direct cause of the hypotensive effect of renin inhibitors.
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The action of renin inhibitors may be demonstrated inter alia experimentally by means of in
vitro tests, the reduction in the formation of angiotensin | being measured in various systems

(human plasma, purified human renin together with synthetic or natural renin substrate).

Inter alia the following in vitro tests may be used:

Recombinant human renin (expressed in Chinese Hamster Ovary cells and purified using
standard methods) at 7.5 nM concentration is incubated with test compound at various
concentrations for 1 h at RT in 0.1 M Tris-HCI buffer, pH 7.4, containing 0.05 M NaCl, 0.5
mM EDTA and 0.05 % CHAPS. Synthetic peptide substrate Arg-Glu(EDANS)-lle-His-Pro-
Phe-His-Leu-Val-lle_His_Thr-Lys(DABCYL)-Arg9 is added to a final concentration of 2 yM
and increase in fluorescence is recorded at an excitation wave-length of 350 nm and at an
emission wave-length of 500 nm in a microplate spectro-fluorimeter. IC50 values are calcu-
lated from percentage of inhibition of renin activity as a function of test compound concen-
tration (Fluorescence Resonance Energy Transfer, FRET, assay). Compounds of the

formula 1, in this assay, preferably can show ICs, values in the range from 1 nM to 20 pM.

Alternatively, recombinant human renin (expressed in Chinese Hamster Ovary cells and
purified using standard methods) at 0.5 nM concentration is incubated with test compound at
various concentrations for 2 h at 37°C in 0.1 M Tris-HCI buffer, pH 7.4, containing 0.05 M
NaCl, 0.5 mM EDTA and 0.05 % CHAPS. Synthetic peptide substrate Arg-Glu(EDANS)-lle-
His-Pro-Phe-His-Leu-Val-lle_His_Thr-Lys(DABCYL)-Arg9 is added to a final concentration of
4 uM and increase in fluorescence is recorded at an excitation wave-length of 340 nm and at
an emission wave-length of 485 nm in a microplate spectro-fluorimeter. 1C50 values are cal-
culated from percentage of inhibition of renin activity as a function of test compound concen-
tration (Fluorescence Resonance Energy Transfer, FRET, assay). Compounds of the

formula I, in this assay, preferably can show ICs, values in the range from 1 nM to 20 uM. -

In another assay, human plasma spiked with recombinant human renin (expressed in Chi-
nese Hamster Ovary cells and purified using standard methods) at 0.8 nM concentration is
incubated with test compound at various concentrations for 2 h at 37°C in 0.1 M Tris/HCI pH
7.4 containing 0.05 M NaCl, 0.5 mM EDTA and 0.025% (w/v) CHAPS. Synthetic peptide
substrate Ac-lle-His-Pro-Phe-His-Leu-Val-lle-His-Asn-Lys-[DY-505-X5] is added to a final
concentration of 2.5 uM. The enzyme reaction is stopped by adding an excess of a blocking
inhibitor. The product of the reaction is separated by capillary electrophoresis and quantified
by spectrophotometric measurement at 505 nM wave-length. IC50 values are calculated
from percentage of inhibition of renin activity as a function of test compound concentration.
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Compounds of the formula 1, in this assay, preferably can show ICs, values in the range from
1 nM to 20 pM.

In another assay, recombinant human renin (expressed in Chinese Hamster Ovary cells and
purified using standard methods) at 0.8 nM concentration is incubated with test compound at
various concentrations for 2 h at 37°C in 0.1 M Tris/HCI pH 7.4 containing 0.05 M NaCl, 0.5
mM EDTA and 0.025% (w/v) CHAPS. Synthetic peptide substrate Ac-lle-His-Pro-Phe-His-
Leu-Val-lle-His-Asn-Lys-[DY-505-X5] is added to a final concentration of 2.5 pM. The en-
zyme reaction is stopped by adding an excess of a blocking inhibitor. The product of the
reaction is separated by capillary electrophoresis and quantified by spectrophotometric
measurement at 505 nM wave-length. IC50 values are calculated from percentage of
inhibition of renin activity as a function of test compound concentration. Compounds of the

formula 1, in this assay, preferably show ICs, values in the range from 1 nM to 20 pM.

In animals deficient in salt, renin inhibitors bring about a reduction in blood pressure. Human
renin may differ from the renin of other species. In order to test inhibitors of human renin, pri-
mates, e.g.,marmosets (Callithrix jacchus) may be used, because human renin and primate
renin are substantially.homologous in the enzymatically active region. Inter alia the following

in vivo tests may be used:

Compounds of the formula | can be tested in vivo in primates as described in the literature
(see for example by Schnell CR et al. Measurement of blood pressure and heart rate by
telemetry in conscious, unrestrained marmosets. Am J Physiol 264 (Heart Circ Physiol 33).
1993: 1509-1516; or Schnell CR et al. Measurement of blood pressure, heart rate, body
temperature, ECG and activity by telemetry in conscious, unrestrained marmosets.
Proceedings of the fifth FELASA symposium: Welfare and Science. Eds BRIGHTON. 1993.

The following Examples, while representing preferred embodiments of the invention, serve to

illustrate the invention without limiting its scope.

Abbreviations:
abs. Absolute
Ac acetyl

AcOEt ethyl acetate
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AcOH
aq

Bz

cc
c-hexane
DIBAL-H
DMF
DMSO
DPPA
EDCI
Ether
Et;N
Et,O
EtOH
Flow

h
HMPA
HOBt
HPLC
iPrOH
L
KHMDS
LC-MS
LDA
Me
Mel
MeOH
MesCl
Min
mL
MS
NMM
NMR
Pd/C
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acetic acid

aqueous

benzyl

concentrated

cyclohexane
diisobutylaluminium hydride
dimethylformamide
dimethylsulfoxide
diphenylphosphoryl azide

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

diethylether

triethylamine

diethylether

ethanol

flow rate

hour(s)
hexamethylphosphoroamide
1-hydroxybenzotriazole

High Performance Liquid Chromatography
isopropanol

liter(s)

potassium hexamethyldisilazane
Liquid Chromatography/Mass Spectrometry
lithium diisopropylamine

methyl

methyl iodide

methanol

methanesulfonyl chloride
minute(s)

milliliter

Mass Spectrometry
4-methylmorpholine

Nuclear Magnetic Resonance

palladium on charcoal
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Ph
PyBOP

RT
TBAF
TBDMS-CI
TBDMS
TBME
TEA
TEMPO
TFA
THF
RP
Prep
sét.
TLC

t

Trademarks
Celite

NH; Isolute

Nucleosil
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phenyl

(benzotriazol-1-yloxy)-tripyrrolidinophosphonium-
hexafluorophosphate

room temperature

tetra-butylammonium fluoride

tert-butyldimethylsilyl chloride

tert-butyldimethylsilyl

tert-Butylmethylether

triethylamine

2,2 .6,6,-tetramethyl-1-piperidinyloxy free radical

trifluoroacetic acid

tetrahydrofurane

reverse phase

Preparative

saturated

Thin Layer Chromatography

retention time

= Celite® (The Celite Corporation) = filtering aid based on
diatomaceous earth

(= Isolute® NH,, 1solute® is registered for Argonaut Technologies,
Inc.) = ion exchanger with amino groups based on silica gel

= Nucleosil®, trademark of Machery & Nagel, Duren, FRG for

HPLC materials

Temperatures are measured in degrees Celsius. Unless otherwise indicated, the reactions

take place at RT.

TLC conditions: R values for TLC are measured on 5 x 10 cm TLC plates, silica gel Fasa,

Merck, Darmstadt, Germany.
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Example 1: (3S*,4S*)-4-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyi]-

amino}-methyl)-pyrrolidine-3-carboxylic acid benzylamide

/
o]

§
@1"“%“@

To a soluton of (3S*4R*)-3-benzylcarbamoyl-4-({isopropyl-{4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (61 mg, 0.098
mmol) in 2 mL CH,Cl,, TFA (113 pL, 1.46 mmol) is added. The mixture is stirred at 30°C for
2 h, then overnight at RT, and poured into a saturated solution of NaHCOs. The layers are
separated, and the aqueous one is back-extracted twice with CH,Cl,. The combined organic
extracts are dried over Na,SO,, filtered and concentrated. The crude material is purified by
flash chromatography on an NH, Isolute SPE Flash column (eluent: CH;Cl;:MeOH 100:0 to
95:5) to give the title product. TLC, R; (CH.Cl/MeOH 9:1) = 0.2. MS (LC-MS): 498 [M+H]'; ts
(HPLC, Nucleosil C18 column, 10-100% CHsCN/H,0/5 min, 100% CHsCN/3 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.38 min.



WO 2006/100036 ' PCT/EP2006/002578

-101 -

To a solution of the free base in dioxane (2 mL), 4N HCI in dioxane (0.105 mmol, 26 pL) is
added, and the resulting solution is lyophilized to afford the corresponding hydrochloride salt

as a white powder.

The starting material is prepared as follows:

A. (3S*,45%)-1-Benzyl-pyrrolidine-3,4-dicarboxylic acid monoethyl ester

To a stirred solution of mono ethyl fumarate (2.85 g, 19.8 mmol) and trifluoroacetic acid
(1.98 mmol, 0.15 mL) in methylene chloride (50 mL), N-benzyl-N-(methoxymethyl)
trimethylsilyl amine (Aldrich) ( 9.41 g, 39.6 mmol) is added at 0°C under N,. The mixture is
stirred at 0°C for 30 min and then at RT over 48 h. The crude material is concentrated and
purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH 85:15 to 85:15 + 2%
NH,OH) to give the title compound. MS (LC-MS): 278.0 [M+H]". "H-NMR (CD30OD, 400 MHz):
§ = 1.29 (t, 3H), 3.28 (m, 5H), 3.60 (m, 1H), 4.07 (m, 2H), 4.20 (m, 2H), 7.47 (m, 5H) ppm.

B. (3S*,45*)-Pyrrolidine-1,3,4-tricarboxylic acid 1-tert-butyl ester 3-ethyl ester

A mixture of (35*,4S*)-1-benzyl-pyrrolidine-3,4-dicarboxylic acid monoethyl ester (10 g, 36.1
mmol), di-tert-butylcarbonate (7.9 g, 39.6 mmol) and Pd(OH)./C 20% (1 g, 50% wet) in EtOH
(200 mL) is stirred under hydrogen atmosphere for 5 h. The crude material is filtered over a
pad of Celite and concentrated. "H-NMR indicates that the titte compound is obtained
cleanly. TLC, R; (AcOEt) = 0.17. MS (LC-MS): 286.1 [M-H]".

C. (3S*,4S*)-4-Hydroxymethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butylester 3-ethyl
ester

To a solution of (3S*,4S*)-pyrrolidine-1,3,4-tricarboxylic acid 1-tert-butyl ester 3-ethyl ester
(10 g, 34.8 mmol) in THF (180 mL), a solution of borane dimethylsulfide complex (2N in
THF, 24.4 mL, 48.7 mmol) is added slowly at -10°C. The mixture is stirred at -10°C for
20 min, then allowed to reach RT and further stirred for 4 h. MeOH is carefully added
(exothermic!), and the mixture is concentrated under reduced pressure. MeOH is again
added, and the mixture is concentrated. This operation is repeated 3 times, then the mixture
is finally taken up into a saturated aqueous solution of NaHCO; and extracted 3 times with
CH,Cl,. The combined organic extracts are dried over Na,SQ,, filtered and concentrated.
The crude material is purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH
from 100:0 to 95:5) to give the title compound as product. TLC, Rf (AcOEt) = 0.52. MS (LC-
MS): 174.1 [M+H-Boc]".
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D. (35*,45*)-4-Formyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester
To a well stirred mixture of (3S*,4S*)-4-hydroxymethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-
butylester 3-ethyl ester (3.21 g, 11.74 mmol) and Dess-Martin periodinane (2.63 g, 11.74
mmol) in CH,Cl, (30 mL), slowly wet CH.Cl, (232 pL of water in 10 mL of CH;Cl,) is added.
The clear solution becomes cloudy toward the end of wet CH,Cl, addition. The mixture is
diluted with Et,0, then concentrated to a few mL of solvent by rotary evaporation. The
residue is taken up in Et,O and then washed with a 1:1 10% Na,S;03 saturated aqueous
NaHCO;, followed by H,O and brine. The aqueous washings are back-extracted with Et,O,
and this organic layer is washed with H,O and brine. The combined organic layers are dried
with Na,SO,, filtered and concentrated. The crude mixture is used in the next step without
further purification. TLC, R¢ (c-hexane/AcOEt 8:2) = 0.2.

E. (3S8*4R*)-4-(Isopropylamino-methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl
ester 3-ethyl ester

A solution of (3S*,4S*)-4-formyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl esfer 3-ethyl
ester (2.87 g, 10.56 mmol) and isopropylamine (2.72 mL, 31.68 mmol) in 1,2-dichloroethane
(150 mL) is stirred 25 min, before addition of NaBH(OAc)s (3.12 g, 14.78 mmol) follows. The
solution is stirred for 4 h, then diluted with CH,Cl, and washed with an aqueous saturated
solution of NaHCO;. The combined organic extracts are dried over Na,SO, and concentra-
ted. The crude material is purified by flash chromatography on silica gel (eluent:
CH,Cl,/MeOH 100:0 to 80:20) to give the title product. TLC, R; (CH.Cl,/MeOH 95:5) = 0.1.

F. (3S*,4R*)-4-({|sopropyl-[4-methoxy—3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)—
pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester

A mixture of (3S*,4R*)-4-(isopropylamino-methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl
ester 3-ethyl ester (2.58 g, 8.2 mmol), 3-(3-methoxy-propoxy)-4-methoxy-benzoic acid
(1.93 g, 8.04 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chloride (2.3 g, 9.02 mmol) and
triethylamine (4.57 pL, 32.81 mmol) in CH,Cl, (50 mL) is refluxed for 2 h and then quenched
by the addition of aqueous NaHCO; solution. The organic layer is separated, and the
aqueous phase is extracted 3 times with AcOEt. The combined organic extracts are dried
(Na,S0,), and the solvent is removed in vacuo. The crude product is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 50:50 to 0:100 and then AcOEt/MeOH
95:5) to give the title product. TLC, R (CH,Cl,/MeOH 95:5) = 0.3. tr (HPLC, C18 column, 10-
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100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, CH3CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.76 min.

G. (35%,4R*)-4-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester

To a solution of (3S*,4R*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl! ester (1.41 g, 2.63 mmol) in
MeOH (25 mL) cooled at 0°C, 662 mg of LIOHH,O is added. The reaction mixture is stirred
overnight. The mixture is taken up in CH,Cl,, an aqueous HCI (5%) solution is added and the
resulting mixture is extracted 3 times with CH,Cl,, dried over Na,SO,, filtered and
concentrated. The crude material is used in the next step without purification. TLC, R¢
(CH,Cl,/MeOH 95:5) = 0.15. MS (LC-MS): 409.0 [M-H-Boc]; tr (HPLC, C18 column, 10-
100% CHsCN/H,O/5 min, 100% CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 4.96 min.

H. (35*,4R*)-3-Benzylcarbamoyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirring solution of (35*,4R*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester (70 mg, 0.138 mmol),
bis(2-ox0-3-oxazolidinyl)phosphinic chioride (42 mg, 0.166 mmol) and triethylamine (77 L,
0.552 mmol) in CH.Cl, (3 mL), benzylamine (18 pl, 0.166 mmol) is added. The resulting
solution is refluxed for 2 h and then quenched by the addition of aqueous NaHCOj; solution.
The organic layer is separated, and the aqueous phase is extracted 3 times with CH,Cl,. The
combined organic extracts are dried (Na,SO;,), and the solvent is removed in vacuo. The
crude material is purified by preparative HPLC (C18-ODB-AQ, 5 pm, 20x50 mm, YMC,
eluent: CH;CN/H,O + 0.1 % HCOOH flow: 20 mL/min). The HPLC fractions are collected
and lyophilized to afford the title product. TLC, R¢ (CH,Cl,/MeOH 95:5) = 0.2. MS (LC-MS):
508.0 [M+H]"; trx (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.60 min.

4-Methoxy-3-(3-methoxy-propoxy)-benzoic acid
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a. 4-Methoxy-3-(3-methoxy-propoxy)-benzoic acid methyl ester

A solution of methyl-3-hydroxy-4-methoxybenzoate (Aldrich) (89.3 g, 0.49 mol), K;COs
(100.5 g, 0.727 mol) and 1-bromo-3-methoxy-propane (80 g, 0.523 mol) in CHsCN (1100
mL) is refluxed for 6 h. After completion of the reaction, the mixture is cooled to RT and
concentrated under reduced pressure. The residue is taken up into AcOEt (500 mL) and
washed with water. The aqueous layer is back-extracted twice with AcOEt, and the
combined organic extracts are dried over MgSOy, filtered and concentrated to afford the title
compound which is further used in the next step without purification. tx (HPLC, CC 70/4
Nucleosil 3 C18HD column, 20 to 100% CH1CN in H,O in 2, then 4 min with 100% CH3CN,
CH:CN and H,0 with 0.1% TFA, flow: 1.5 mL/min): 3.07 min.

b. 4-Methoxy-3-(3-methoxy-propoxy)-benzoic acid

A solution of 4-methoxy-3-(3-methoxy-propoxy)-benzoic acid methyl ester (140 g, 0.55 mol)
and NaOH (1N, 825 mL, 0.825 mol) in MeOH (840 mL) is stirred at RT for 18 h. After com-
pletion, the solvent is removed under reduced pressure, and the residue is diluted with water
(200 mL) and extracted twice with AcOEt (250 mL). The aqueous layer is acidified by addi-
tion of aqueous HCI (2N, 470 mL) and extracted 3 times with AcOEt (1 L). The combined or-
ganic extracts are washed with brine, dried over Na,SOy, filtered and concentrated. The cru-
de material is purified by crystallization in AcOEt to give the title compound. MS (LC-MS):
239.1 [M-HJ; tr (HPLC, CC 70/4 Nucleosil 3 C18HD column, 20 to 100% CHzCN in H;0 in 2,
then 4 min with 100% CHsCN, CH3CN and H,O with 0.1% TFA , flow: 1.5 mL/min): 2.43 min.
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Example 2: (3S*.45%)-4-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyi]-

amino}-methyl)-pyrrolidine-3-carboxylic acid methylamide

/
o]

Q N
\ o}
e @y
N— N
._g o \

The title compound is prepared analogously as described for the title compound Example 1,
starting from (3S*4R*)-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester and methylamine. MS (LC-MS):
4221 [MH]"; t (HPLC, nucleosil C18 column, 10-100% CHszCN/H,0/5 min, 100% CH;CN/3
min, flow: 1.5 mi/min): 3.83 min.

Scheme 2
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Example 3: Phenyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-

propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-ylmethyl ester

To a solution of (3R*,4S*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-pheny! carbamoyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (68 mg,
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0.11 mmol) in 2 mL CH.Cl,, TFA (128 pL, 1.66 mmol) is added. The mixture is stirred at
30°C for 2 h, then overnight at RT, and poured into a saturated solution of NaHCOs. The
layers are separated, and the aqueous one is back-extracted twice with CH,Cl,. The
combined organic extracts are dried over Na,SO,, filtered and concentrated. The crude
material is purified by flash chromatography on Isolute SPE Flash NH, column (eluent:
CH,Cl,/MeOH 100:0 to 97:3) to give the title product. MS (LC-MS): 514.0 [M+H]"; tz (HPLC,
Nucleosil C18 column, 10-100% CH;CN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.52 min.

To a solution of the free base in dioxane (2 mL), 4N HCI in dioxane (0.099 mmol, 25 pl) is
added, and the resulting solution is lyophilized to afford the corresponding hydrochloride salt

as a white powder.

The starting material is prepared as follows:

A. (35*,4R*)-3-Hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S*,4R*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester (1.29 g, 2.54 mmol) (Example 1 G)
in THF (25 mL), a solution of borane dimethylsulfide complex (2M in THF, 2.80 mL, 5.58
mmol) is slowly added at -10°C. The mixture is stirred for 20 min at -10°C, then allowed to
reach RT and further stirred overnight. MeOH is carefully added (exothermic!), and the
mixture is concentrated under reduced pressure. MeOH is again added, and the mixture is
concentrated. This operation is repeated 3 times, and the mixture is finally taken up into a
saturated aqueous solution of NaHCO; and extracted 3 times with CH,Cl,. The combined
organic extracts are dried over Na,SO,, filtered and concentrated. The crude material is
purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH from 100:0 to 95:5) to
give the desired product. TLC, R (CH,Cl,/MeOH 95:5) = 0.3. MS (LC-MS): 395.1 [M+H-
Boc]"; tr (HPLC, C18 column, 10-100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, CH;CN and
H.,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.01 min.

B. (3R*,4S%)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-phenyl carbamoyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

Phenyl isocyanate (44 pL, 0.404 mmol) followed by AICIl; (27 mg, 0.202 mmol) are added to
a solution of (3S*,4R*)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.202 mmol)
in Et,0 (6 mL). The resulting mixture is stirred at RT overnight. For workup, a sat. solution of
NaHCO; is added and the mixture is extracted with ethyl acetate. The combined extracts are
dried (Na,SQ,) and the solvent is evaporated. The crude product is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 80:20 to 0:100) to give the title
product. TLC, R¢ (CH.Cl/MeOH 95:5) = 0.5. MS (LC-MS): 514.0 [M+H-Boc]"; tr (HPLC, C18
column, 10-100% CHzCN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mi/min): 5.91 min.

Example 4 : Benzyl-carbamic acid (3S*,45*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-

propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-ylmethyl ester
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The title compound is prepared analogously as described in Example 3 from (3S*,4R*)-3-
hydroxymethyl-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester and benzylisocyanate. MS (LC-MS): 528.3
[M+H]"; tg (HPLC, Macherey-Nage! Nucleosil C18 column, 10-100% CHs;CN/H,O/5 min,
100% CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min):' 4.52 min.

Example S: N-((3S*,4S*)-4-Hydroxymethyl-pyrrolidin-3-ylmethyl)-N-isopropyi-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
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To a solution of (3S*4R*)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (85 mg, 0.172 mmol) in
2 mL CH,Cl,, TFA (85 pL, 2.23 mmol) is added. The mixture is stirred 4.5 h at RT, and
poured into a saturated solution of NaHCO;. The layers are separated, and the aqueous one
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is back-extracted twice with CH,Cl,. The combined organic extracts are dried over Na;SOy,
filtered and concentrated. The crude material is purified by flash chromatography on Isolute
SPE Flash NH, column (eluent: CH,Cl,/MeOH 100:0 to 99:1) to give the ftitle product. MS
(LC-MS): 395.1 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min,
100% CH;CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.75 min.

To a solution of the free base in dioxane (2 mL), 4N HCl in dioxane (0.009 mmol, 2.2 uL) is
added, and the resulting solution is lyophilized to afford the corresponding hydrochloride salit

as a white powder.

Scheme 3
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Example 6: N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3$*,4S*)-4-phenylamino

methyl-pyrrolidin-3-yimethyl)-benzamide
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To a solution of (3R*4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-phenylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (65 mg, 0.12
mmol) in 2 mL CH,Cl,, TFA (139 pL, 1.8 mmol) is added. The mixture is stirred 2 h at RT,

and poured into a saturated solution of NaHCO;. The layers are separated, and the aqueous
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one is back-extracted twice with CH,Cl,. The combined organic extracts are dried over
Na,SO,, filtered and concentrated. The crude material is purified by flash chromatography
on an Isolute SPE Flash NH, column (eluent: CH,Cl,/MeOH 100:0 to 97:3) to give the title
product. TLC, R¢ (SiO»NH,, CH,Cl/MeOH 95:5) = 0.6. MS (LC-MS): 470.0 [M+H]"; tr
(HPLC, Nucleosil C18 column, 10-100% CH3CN/H,0O/5 min, 100% CH;CN/3 min, CHsCN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.37 min.

To a solution of the free base in dioxane (2 mL), (0.242 mmol, 60 pL) of 4N HCl in dioxane is
added, and the resulting solution is lyophilized to afford the corresponding dihydrochloride

salt as a white powder.

The starting material is prepared as follows:

A. (3S*,4R*)-3-Formyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a well-stirred mixture of (3S*4R*)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (600
mg, 1.21 mmol) and Dess-Martin periodinane (272 mg, 1.21 mmol) in CHxCl, (10 mL), slowly
wet CH,Cl, (24 pL. of water in 2 mL of CH,Cl,) is added. The clear solution becomes cloudy
towards the end of wet CH,Cl, addition. The mixture is diluted with Et,O and concentrated to
a few mL of solvent by rotary evaporation. The residue is taken up in Et;0, and washed with
a 1:1 10% Na,S,0; / saturated aqueous solution of NaHCO;, followed by H,O and brine. The
aqueous washings are back-extracted with Et;O, and this organic layer is washed with H,O
and brine. The combined organic layers are dried over Na,SO,, filtered and concentrated
under reduced pressure. The crude material is used without further purification in the next
step. TLC, R (CH,Cl/MeOH 95:5) = 0.3. tg (HPLC, Nucleosil C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5

mi/min): 5.16 min.

B. (3R*,4R*)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-phenylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (38*,4R*)-3-formyl-4-({isopropyl-[4-methoxy—3-(3-methoxy—propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.20 mmol) and aniline
(26 L, 0.28 mmol) in 1,2-dichloroethane (5 mL) is stirred 25 min, before the addition of
NaBH(OACc); (60 mg, 0.28 mmol) follows. The solution is stirred overnight at RT, then diluted
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with CH,Cl, and washed with an aqueous saturated solution of NaHCOs. The combined
organic extracts are dried over Na,SO, and concentrated. The crude material is purified by
flash chromatography on silica gel (eluent: CH,Cl/MeOH 100:0 to 97:3) to give the ftitle
product. TLC, R; (CH,Cl/MeOH 95:5) = 0.25. MS (LC-MS): 570.0 [M+H]"; tr (HPLC,
nucleosil C18 column, 10-100% CHsCN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 ml/min): 5.31 min.

Example 7 : N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((35*,458*)-4-piperidin-1-

yimethyl-pyrrolidin-3-ylmethyl)-benzamide
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The title compound is prepared analogously as described in Example 5 from (35*,4R*)-3-
formyl—4-({isopropyl-[4-methoxy—3—(3-methoxy-propoxy)-benzoyl]-amino}-methyl)—pyrrolidine~
1-carboxylic acid tert-butyl ester and piperidine. MS (LC-MS): 462.1 [M+H]"; tr (HPLC,
Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CHsCN/3 min,
CH,CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.74 min.

Scheme 4
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Example 8: N-{(3S*,4S*)-4-[(Cyclopropanecarbonyl-methyl-amino)-methyl}-pyrrolidin-3-

ylmethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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To a solution of (3R*,4R*)-3-[(cyclopropanecarbonyl-methyl-amino)-methyl]-4-({isopropyl-[4-
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methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (154 mg, 0.267 mmol) in 3 mL CH,Cl,, TFA (309 pL, 4.01 mmol) is added. The
mixture is stirred 4 h at RT, and poured into a saturated solution of NaHCOs. The layers are
separated, and the aqueous one is back-extracted twice with CHxCl,. The combined organic
extracts are dried over Na,SO,, filtered and concentrated. The crude material is purified by
flash chromatography on Isolute SPE Flash NH, column (eluent: CH,Cl, /MeOH 100:0 to
95:5) to give the title product. TLC, R¢ (SiOx-NH;, CH:Cl,/MeOH 95:5) = 0.1. MS (LC-MS):
476.1 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H O/5 min, 100%
CH,CN/3 min, CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.10 min.

To a solution of the free base in dioxane (2 mL), 4N HCI in dioxane (0.198 mmol, 50 pL) is
added, and the resulting solution is lyophilized to afford the corresponding dihydrochloride

salt as a white powder.

The starting material is prepared as follows:

A. (3R*,4R*)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-
4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S*4R*)-3-formyl-4-({isopropyl-[4-methoxy-3-~(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (150 mg, 0.304 mmol)
and magnesium sulfate (92 mg, 0.373 mmol) in THF (4 mL), methylamine (1.52 mL, 3.044
mmol, 2M in THF) is added. The solution is stirred at RT overnight under nitrogen atmos-
phere and NaBH, (23 mg, 0.608 mmol) is added. The resulting mixture is stirred for 1 h and
the excess reducing agent quenched with water, CH.Cl; is added and the reaction mixture is
poured into an aqueous saturated solution of NaHCOs. The organic layer is separated and
the aqueous phase extracted twice with CH,Cl,, dried over Na,SO,, filtered, and
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concentrated in vacuo. The crude material is purified by flash chromatography on silica gel
(eluent: CH,Clo/MeOH 100:0 to 95:5 +1% NH,OH ) to give the title product. TLC, Ry
(CH:Cl,/MeOH 95:5) = 0.05. MS (LC-MS) [M-H]" =508.1. tg (HPLC, Nucleosil C18 column,
10-100% CHsCN/H,0/5 min, 100% CH3;CN/3 min, CH3;CN and H.O containing 0.1% TFA,
flow: 1.5 ml/min): 4.53 min.

B. (3R*,4R*)-3-[(Cyc|opropanecarbonyl-methyl-amino)-methyl]-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid
tert-butyl ester

To a solution of (3R*,4R*)—3-({isopropyl-[4-methoxy—3-(3-methoxy—propoxy)—benzoyl]-amino}—
methyl)-4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (134 mg, 0.264
mmol) in CHxCl, (2 mL), cyclopropanecarbonyl chloride (29 pL, 0.317 mmol) and
triethylamine (44 pL, 0.317 mmol) are added under N, atmosphere. The mixture is stirred
overnight at RT, diluted with CH,Cl, and poured into an aqueous saturated solution of
NaHCOs. The organic layer is separated, and the aqueous one is extracted twice with
CH,Cl,. The combined organic extracts are dried over Na,SO, filtered and concentrated.
The crude product is used in the next step without purification. TLC, Ry (CH.Cl./MeOH 95:5)
= 0.2. MS (LC-MS): 476.1 [M+H-Boc]". tz (HPLC, Nucleosil C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH,CN/3 min, CHLCN and H;O containing 0.1% TFA, flow: 1.5

mi/min): 5.42 min.

Example 9:  N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3S,4S)-4-[(methyl-

phenylacetyl-amino)-methyl]-pyrrolidin-3-yimethyl}-benzamide
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To a solution of (3R,4R)—3—({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)—benzoyl]-amino}-
methyl)-4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.36 g, 0.575 mmol) in 12 mL CH,Cl,, TFA (0.664 mL, 8.62 mmol) is added. The mixture is

stired 2 h at 30°C, and poured into a saturated solution of NaHCOs. The layers are

separated, and the aqueous one is back-extracted twice with CH,Cl,. The combined organic
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extracts are dried over Na,SO,, filtered and concentrated. To a solution of the free base in
dioxane (3 mL), 4N HCI in dioxane (0.144 mlL) is added, and the resulting solution is
lyophilized to afford the corresponding hydrochloride salt. TLC, R;(CH.Cl/MeOH 95:5) = 0.1.
MS (LC-MS):. 526.1 [M+H]+; tg (Macherey-Nagel Nucleosit C18 column, 10-100%
CH3CN/H,0/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5

ml./min): 4.41 min.

The starting material is prepared as follows:

A. (3R,4R)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyi)-
4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester

Racemic (3R*,4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
is separated into the single enantiomers by preparative chiral HPLC on a Chiralpak AD-H
column (4.6x250 mm, 5 uM particle size; flow rate 1 mL /min, UV = 210 nM, injection = 1.7 g
in 5 mL ethanol and using ethanol as the eluent to give the enantiomerically pure title
compound: tz (HPLC, Chiralpak AD-H, HPLC 250X4.6 mm, ethanol, flow: 0.5 mi/min): 26.46
min; and (38,4S)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-

4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester: tg
(HPLC, Chiralpak AD-H, HPLC 250X4.6 mm, ethanol, flow: 0.5 mi/min): 13.53 min.

B. (3R*,4R*)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared from (3R*4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-
butyl ester (79 mg, 0.165 mmol) and phenylacethy! chloride according to Example 8, reaction
step B. R; (CH.CI,/MeOH 95:5) = 0.4. MS (LC-MS): 526.1 [M+H]+; tr (Macherey—NageI
Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CHzCN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.71 min.

Alternatively, the starting material (3R,4R)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-

benzoyll-amino}-methyl)-4-[(methyi-phenylacetyl-amino)-methyll-pyrrolidine-1-carboxylic acid

tert-butyl ester is prepared according to scheme 5 as follows:
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A. (3S*,4S%)-1-Benzyl-pyrrolidine-3,4-dicarboxylic acid diethyl ester

A mixiure of N-benzylglycine (51.3 g, 310.55 mmol), diethylfumarate (51.85 mL, 316.76
mmol) and paraformaldehyde powder (10.25 g, 341.6 mmol) in toluene (500 mL) is heated at
reflux for 2 h, while collecting water using a dean-stark apparatus. The solvent is
concentrated and the mixture purified by distillation under vacuum (~50 mbar), the desired
titte compound distilling at 80-85°C. TLC, Ry (CH.Cl,/acetone 95:5) =0.56. MS (LC-MS):
306.2 [M+H]"; tz (HPLC, RP8 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/2.5min,
CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.35 min.

B. (3S*,4S*)-Pyrrolidine-1,3,4-tricarboxylic acid 1-tert-butyl ester 3,4-diethyl ester
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A mixture of (3S*,4S*)-1-benzyl-pyrrolidine-3,4-dicarboxylic acid diethyl ester (82.8 g, 271.14
mmol), di-tert-butylcarbonate (88.76 g, 406.71 mmol) and Pd/C 10% (8 g) in EtOH (1.5 L) is
stirred under hydrogen atmosphere. The crude material is filtered over a pad of Celite and
concentrated. The crude material is purified by flash chromatography on silica gel (eluent:
CH,Cl,/acetone 100:0 to 95:5). TLC, R (CH.Cl,/acetone 95:5) = 0.51. MS (LC-MS): 216.2
[M+H-Boc]".

C. (3S*,4S*)-3,4-Bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a ice-cooled solution of (3S*,4S*)-pyrrolidine-1,3,4-tricarboxylic acid 1-tert-butyl ester 3,4-
diethyl ester (36 g, 114.15 mmol) in THF (1 L), is added dropwise a solution of LiBH, (228.3
mmol) in THF (250 mL). The reaction mixture is stirred overnight at room temperature and
quenched with an aqueous solution of NaOH 2N (400 mL). Ether is added, the layers are
separated and the aqueous one back extracted twice with ether. The combined organic
extracts are dried over Na,SO,, filtered and concentrated to give the title compound which is
used without further purification in the next step. TLC, R; (CH:Cl,/MeOH 95:5) = 0.14. MS
(LC-MS): 232.2 [M+H]"; g (HPLC, C18 column, 5-100% CHsCN/H;0/6 min, 100% CHsCN/2
min, CH;CN and H,O containing 0.1% TFA, flow: 1 mL/min): 3.37 min.

(3S,4S)-3,4-Bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester and
(3R,4R)-3,4-Bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

The two enantiomers are separated via chiral preparative HPLC using simulated moving bed
chromatography (SMB) “UOP SORBEX Prep.” Technology with 16 columns “Princeton
Chromatography Inc.” (7.5 x 2.12 cm), stationary phase: Chiralpak AD Prep. 20 pm, (eluent:
hexane/EtOH/MeOH 90:5:5).

(3S,45)-3,4-Bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: tg (Chiralpak AD-
H, 250 x 4.6 mm, flow rate 1 mL /min) (eluent: hexane/EtOH 90:10): 6.4 min. [a]p = -11.1 (c
= 1.795, CHCly).

(3R,4R)-3,4-Bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: tz (Chiralpak
AD-H, 250 x 4.6 mm, flow rate 1 mL :min) (eluent: hexane/EtOH 90:10): 8.58 min. [a]p =
+10.2(c = 1.795, CHCly).

D. (38,4S)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-hydroxymethyl-pyrrolidine-1-

carboxylic acid tert-butyl ester
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To a suspension of sodium hydride (60 % in oil, 0.996 g, 24.9 mmol) (previously washed with
pentane) in THF (40 mL) is added dropwise under a nitrogen atmosphere a solution of
(3S,4S)-3,4-bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (4.8 g, 20.75
mmol) in THF (40 mL) at 0°C. The mixture is stirred for 1.5 h at 0°C before the dropwise
addition of a solution of tert-butyl(chloro)dimethylsilane (3.44 g, 22.83 mmol) in THF (40 mL).
The resulting mixture is further stirred 1 h at 0°C and 1 h at RT, then poured into an aqueous
solution of NaHCO; (5%) (150 mL) and extracted 3 times with Et,O. The combined organic
extracts are dried over Na,SO,, filtered and concentrated. The crude material is purified by
flash chromatography on silica gel (eluent: CHCl/MeOH 99:1 to 93:7). TLC, R¢
(CH.Cl,/MeOH 95:5) = 0.33. MS (LC-MS): 346.2 [M+H]".

E. (3S,4S)-3~(tert-Butyl-dimethyl-silanyloxymethyl)-4-formyl-pyrrolidine-1 -carboxylic
acid tert-butyl ester

To a well stirred mixture of (3S,4S)-3-(tert-butyl-dimethyi-silanyloxymethyl)-4-hydroxymethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (8.2 g, 23.73 mmol) and Dess-Martin
periodinane (10.06 g, 23.73 mmol) in CH.Cl, (60 mL), slowly wet CH,Cl (0.47 mL of water in
60 mL of CH.Cl,) is added. The clear solution becomes cloudy toward the end of wet CH,Cl,
addition and is further stirred over-night. Then concentrated to a few mL of solvent by rotary
evaporation and taken up in Et;O. A solution of 1:1 10% NayS;Os/saturated aqueous
NaHCO; is added. The layers are separated and the organic extract is washed successively
with H,O and brine. The aqueous washings are back-extracted with Et,0, and this organic
layer is washed with H,O and brine. The combined organic layers are dried with Na;SO,,
filtered and concentrated. The crude mixture is used in the next step without further
purification. TLC, R; (CH.Cl,/MeOH 95:5) = 0.42. MS (LC-MS): 244.2 [M+H-Boc]"; tr (HPLC,
C18 column, 5-100% CHsCN/H,0/6 min, 100% CH;CN/2 min, CHsCN and H;O containing
0.1% TFA, flow: 1 mL/min): 6.45 min.

F. (3S,4R)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (3S,4S)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (7.7 g, 22.41 mmol) and isopropylamine (5.78 mL, 67.24
mmol) in 1,2-dichloroethane (200 mL) is stirred 25 min before the addition of NaBH(OAc);
(11.88 g, 56.03 mmol). The solution is stirred for 5 h, then diluted with CH,Cl, and washed

with an aqueous saturated solution of NaHCOs. The aqueous layer is back extracted twice
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with CH.Cl, and the combined organic extracts are dried over Na,SO,, filtered and concen-
trated. The crude material is used in the next step without further purification. TLC, R
(CH5Cl,/MeOH 9:1) = 0.39. MS (LC-MS): 387.2 [M+H]".

G. (3S,4R)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

A mixture of ((3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (8.9 g, 23.02 mmol), 3-(3-methoxy-propoxy)-4-
methoxy-benzoic acid (6.08 g, 25.32 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chioride
(6.45 g, 25.32 mmol) and triethylamine (7.62 mL, 92.07 mmol) in CH,Cl, (230 mL) is
refluxed for 3 h. The reaction is quenched by the addition of an aqueous saturated solution
of NaHCOQs. The organic layer is separated, and the aqueous phase is extracted 3 times with
AcOEt. The combined organic extracts are dried (Na,SO,), and the solvent is removed in
vacuo. The crude product is purified by flash chromatography on silica gel (eluent:
CH,Cl,/acetone 95:5 to CH,Cl,/MeOH 95:5) to give the title product. TLC, R¢ (CH.Cl./MeOH
95:5) = 0.47. MS (LC-MS): 609.4 [M+H]"; tz (HPLC, C18 column, 5-100% CH3CN/H,0/6 min,
100% CH3CN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1 mL/min): 7.05 min.

H. (3S,4R)-3-Hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-({isopropyl-{4-methoxy-3-
(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(8.75 g, 14.37 mmol) in THF (50 mL) is added tetrabutylammonium fluoride trinydrate (6.8 g,
24.55 mmol) under a nitrogen atmosphere. The reaction mixture is stirred overnight. Water
and AcOEt are added, the layers are separated and the aqueous one extracted twice with
AcOEt. The combined organic extracts are dried (Na,SO,), and the solvent is removed in
vacuo. The crude product is purified by flash chromatography on silica gel (eluent:
CH,Cl,/MeOH 97:3 to 95:5) to give the title product. TLC, R; (CH.Cl,/MeOH 95:5) = 0.3. MS
(LC-MS): 395.1 [M+H-Boc}+; tgx (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH3;CN/H,0/5 min, 100% CHZCN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5

mL/min): 5.01 min.
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L (3S,4R)-3-Formyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under E in
Scheme 5 from (3S,4R)-3-hydroxymethyl-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester. TLC, Ry (CH.Cl/MeOH
95:5) = 0.3. tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,0/5 min,
100% CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 5.16 min.

J. (3R,4R)-3-({!sopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-
methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S,4R)-3-formyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (2.7 g, 5.48 mmol) in MeOH
(containing 2% AcOH, 25 mL), methylamine (13.7 mL, 27.41 mmol, 2M in MeOH) is added.
The solution is stirred at RT for 1 h under nitrogen atmosphere and cooled to 10°C, before
the careful addition of NaBH, (0.415 g, 10.96 mmol) (exothermic !!). The resulting mixture is
allowed to reach RT and stirred for 1.5 h. The excess reducing agent is quenched with
water, AcOEt is added and the reaction mixture is poured into an aqueous saturated solution
of NaHCO;. The organic layer is separated and the aqueous layer exiracted twice with
AcOEt, dried over Na,SO,, filtered, and concentrated in vacuo. The crude material is used in
the next step without further purification. TLC, R¢ (CH.Clo/MeOH 95:5) = 0.05. MS (LC-MS)
[M+H]+ = 508.1. tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,0/5
min, 100% CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mi/min): 4.53

min.

K. (3R,4R)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3R,4R)-3-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoylj-amino}-
methyl)-4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (2 g, 3.35 mmol)
in CH,Cl, (25 mL), phenylacetyl chioride (0.53 mL, 4.02 mmol) and triethylamine (0.56 mL,
4.02 mmol) are added under N, atmosphere at 0°C. The mixture is stirred 30 min at 0°C,
then allowed to reach RT and further stirred for 1 h. The reaction mixture is diluted with
CH,Cl, and poured into an aqueous saturated solution of NaHCO,. The organic layer is
separated, and the aqueous one is extracted twice with CH,Cl,. The combined organic
extracts are dried over Na,SQ,, filtered and concentrated. The crude product is purified by
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flash chromatography on silica gel (eluent: c-hexane/AcOEt 20:80 to 0:100) to give the title
compound. TLC, R; (CH;Cl/MeOH 95:5) = 0.4. MS (LC-MS): 526 [M—Boc#H]‘“; tr (HPLC,
Macherey-Nagel Nucleosil G18 column, 10-100% CHsCN/H,O/S min, 100% CH3CN/3 min,
CHsCN and H,0 containing 0.1% TFA, flow: 1.5 ml/min): 5.71 min.

In a similar fashion as described above for Example 9/reaction step J,

(3R*.4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-

methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

is prepared from racemic (3S*,4R*)-3-formyl-4-({isopropyi-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-buty! ester by reductive
amination with methylamine in presence of NaBH,: TLC, R; (CHCl,/MeOH 95:5) = 0.05. MS
(LC-MS) [M+H]+ = 508.1. tg (HPLC, Nucleosil C18 column, 10-100% CH3;CN/H,0O/5 min,
100% CH3CN/3 min, CH3CN and H,0 containing 0.1% TFA, flow: 1.5 ml/min): 4.53 min.

A. (38*,48*)-3-(tert-Butyl-dimethyl-siIanyloxymethyl)-4-hydroxymethyl-pyrrolidine-1 -
carboxylic acid tert-butyl ester

The title compound is prepared in a similar manner as described for Example 9/reaction step
D, from (3S*,4S*)-3,4-bis-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (25.0 g,
108 mmol), tert-butyl(chloro)dimethylsilane (17.9 g, 119 mmol) and NaH (3.11 g, 130 mmol;
55-65% dispersion in oil) in THF (0.6 L) as a yellowish oil. MS: 346.2 [M+H]".

B. (3S*45%-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-formyl-pyrrolidine-1 -carboxylic
acid tert-butyl ester

The title compound is prepared in a similar manner as described for Example 9/reaction step
E, from (3S*4S%)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-hydroxymethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (10.4 g, 58.9 mmol) and Dess-Martin periodinane (25.0 g,
58.9 mmol) in CH,Cl, (150 mL), slowly wet CH.Cl, (1.17 mL of water in 150 mL of CH.Cl,) as
colorless oil. MS: 244.2 [M+H-Boc]'. tr (HPLC, C18 column, 5-100% CH;CN/H;O/6 min,
100% CH,CN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1 mL/min): 6.46 min.

C. (3S*,4R*)-3-(tert-Butyl-dimethyl-siIanyloxymethyl)-4-(isopropylamino-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester
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The title compound is prepared in a similar manner as described for Example 9/reaction step
F, from (38*,48*)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-formy|—pyrrolidine-1-carboxylic
acid tert-butyl ester (19.3 g, 56.1 mmol), isopropylamine (14.5 mL, 168 mmol) and
NaBH(OAc); (29.7 g, 140 mmol) in 1,2-dichloroethane (0.5 L) as a yeliowish oil. MS: 387.2
[M+H]". tg (HPLC, C18 column, 5-100% CHsCN/H;O/6 min, 100% CH;CN/2 min, CH;CN and
H,O containing 0.1% TFA, flow: 1 mL/min): 5.34 min.

D. (3S*,4R*)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

The title compound is prepared in a similar manner as described for Example 9/reaction step
G, from ((38*,4R*)—3-(tert-butyl—dimethyl—silanyloxymethyl)-4~(isopropylamino—methyl)—
pyrrolidine-1-carboxylic acid tert-butyl ester (22.9 g, 59.1 mmol), 3-(3-methoxy-propoxy)-4-
methoxy-benzoic acid (15.6 g, 65.1 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chloride (16.6
g, 65.1 mmol) and triethylamine (19.6 mL, 237 mmol) in CH,CI, (0.6 L) as a yellowish oil.
MS: 609.4 [M+H]"; tz (HPLC, C18 column, 5-100% CHsCN/H,O/6 min, 100% CHsCN/2 min,
CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 7.06 min.

E. (3S*,4R*)-3-Hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared in a similar manner as described for Example 9/reaction step
H, from (3S*4R*)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (25.0
g, 41.1 mmol) and tetrabutylammonium fluoride trihydrate (19.4 g, 61.6 mmol) in THF (150
mL) as a colorless oil. MS: 495.2 [M+H]+; tz (HPLC, C18 column, 5-100% CH,CN/H,0O/6
min, 100% CH;CN/1.5 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 4.84
min.

F. (3S*,4R*)-3-Formyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared in a similar manner as described for Example 9/reaction step
I, from (3S*,4R*)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (4.9 g, 9.95 mmol) and Dess-
Martin periodinane (4.22 g, 9.95 mmol) in CH.Cl; (30 mL), slowly wet CH.Cl. (0.20 mL of



WO 2006/100036 PCT/EP2006/002578

-121-

water in 30 mL of CH,Cl,) as colorless oil. MS: 437.2 [M+H-BOC]+. tz (HPLC, Nucleosil C18
column, 5-100% CHsCN/H,0/6 min, 100% CHsCN/1.5 min, CH3CN and H,O containing 0.1%
TFA, flow: 1.5 mi/min): 4.99 min.

Example 10 : N-{(3S.,4S)-4-[(Cyclopropyl-phenylacetyl-amino)-methyl]-pyrrolidin-3-

ylmethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

/
0,

S
»@i,“_\..@\f;Q

A solution of (3R,4R)-3-[(cyclopropyl-phenylacetyl-amino)-methyl]-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.32 g, 0.48 mmol) in a 4N HCI solution in dioxane (2.0 mL) is stirred at room temperature
overnight. The reaction mixture is then freeze-dried to -afford the corresponding
hydrochloride salt as white solid. MS: 552.2 [M]+; &z (HPLC, Nucleosil C18HD column, 5-
100% CHsCN/H,0/6 min, 100% CHsCN/1.5 min, CH;CN and H,O containing 0.1% TFA,

flow: 1 mL/min): 4.72 min.

The starting material is prepared as follows:

A (3R,4R)-3-Cyclopropylaminomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-prop-
oxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (3S,4R)-3-formyl-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-buty! ester (7.45 g, 15.1 mmol; Example 9/
reaction step 1) and cycloproyplamine (5.30 mL, 75.6 mmol) in MeOH (containing 2% AcOH,
90 mL) is stirred for 1 h at room temperature, followed by portionwise addition of NaBH4
(1.14 g, 30.2 mmol). After stirring for 1 h, the reaction mixture is concentrated to one third of
its volume, water and a saturated NaHCO3 solution are added and the aqueous layer is
extracted with AcOEt. The combined organics are dried (Na2S0O4) and evaporated to
dryness to afford the title compound as colorless oil. The crude material is used in the next
step without further purification. MS (LC-MS) [M+H]+ = 534.2. tz (HPLC, Nucleosil C18HD
column, 5-100% CH3;CN/H,0/6 min, 100% CH3;CN/1.5 min, CH;CN and H,O containing 0.1%
TFA, flow: 1 mL/min): 4.79 min. |
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B. (3R,4R)-3-[(Cyc|opropyl-phenylacetyl-amino)-methyl]-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl
ester

To a solution of (3R,4R)—3—cyclopropylaminomethyl-4-({isopropyl-[4-methoxy—3—(3-methoxy—
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.30 g, 0.56
mmol) in CH2CI2 (6 mL) are subsequently added Et3N (0.094 mL, 0.67 mmol), 1-hydroxy-
benzotriazol hydrate (0.09 g, 0.67 mmol), N-(3-dimethylaminopropy!)-N'-ethyl-carbodiimide
hydrochloride (0.129 g, 0.67 mmol) and phenylacetic acid (0.09 g, 0.67 mmol), followed by
stirring overnight. The reaction mixture is diluted with CH2CI2 and then washed with 1N HCI
(5 mL), saturated aqueous NaHCO3 and brine, the organic layer is dried over MgS0O4 and
concentrated. Purification by flash chromatography (eluent: hexane/AcOEt 25:75, then
AcOEt 100%) gives the title compound as colorless oil. MS (LC-MS): 652.4 [M+H]". tg
(HPLC, Nucleosil C18HD column, 5-100% CH;CN/H;O/6 min, 100% CHsCN/1.5 min, CHs;CN
and H,0 containing 0.1% TFA, flow: 1 mL/min): 5.80 min.

Example 11 : N-[(3S*,4S*)-4-({Cyclopropyl-[2-(4-methoxy-phenyl)-acetyl]-amino}-

methvl)-pvrrolidin-3-v|methvl]-N-isopropyl-4-methoxy-3-(3-methoxv-propoxv)-

benzamide

I

To a solution of (3R*4R*)-3-({cyclopropyl-[2-(4-methoxy-phenyl)-acetyl]-amino}-methyl)-4-
({isopropyl-[4-methoxy—3-(3-methoxy-propoxy)—benzoyl]—amino}-methyl)-pyrrolidine-1 -
carboxylic acid tert-butyl ester (0.17 g, 0.26 mmol) in dioxane (1 mL), 4N HCl in dioxane
(0.647 mL) is added, and the resulting solution is lyophilized to afford the corresponding
hydrochloride salt. TLC, R (CH.Cl./MeOH 9:1 + 10 % NH,OH) = 0.2. MS (LC-MS): 582.4
[M+H]"; tz (HPLC, Macherey-Nagel Nucleosil C18 column, 5-100% CH;CN/H,0/6 min, 100%
CHsCN/2 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.06 min.
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The starting material is prepared as follows:

A. (3R*,4R*)-3-Cyclopropylaminomethyl-4-({isopropy!-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under J in
Example 9 from (3S*4R*)-3-formyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclopropylamine.
TLC, R (CH,Cl,/MeOH 9:1 + 10 % NH,OH) = 0.48. MS (LC-MS): 534.4 [M+H]"; tz (HPLC,
Macherey-Nagel Nucleosil C18 column, 5-100% CH;CN/H,O/6 min, 100% CHsCN/2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1 mL/min): 4.53 min.

B. (3R*,4R*)-3-({cyclopropyl-[2-(4-methoxy-phenyl)-acetyl]-amino}-methyl)-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester

To a solution of 4-methoxyphenylacetic acid (0.075 g, 0.45 mmol) in CH.Cl, (3 mL), are
added triethylamine (0.063 mL, 0.45 mmol), 1-hydroxy-benzotriazol hydrate (0.061 g, 0.45
mmol) and N-(3-dimethylaminopropyl)-N"-ethyl-carbodiimide hydrochloride (EDC) (0.086 g,
0.45 mmol) followed by (3R*4R*)-3-cyclopropylaminomethyi-4-({isopropyi-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.2
g, 0.375 mmol). The resulting mixture is stirred for 2 days at RT, then diluted with CH,Cl,
and poured into an aqueous saturated solution of NaHCO;. The organic layer is separated,
and the aqueous one is extracted twice with CH,Cl,. The combined organic exiracts are
dried over Na,SO,, filtered and concentrated. The crude product is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 50:50 to 0:100) to give the title
compound. TLC, Ry (CH,Cl,/MeOH 95:5) = 0.35. MS (LC-MS): 682.4 [M+H]"; tx (HPLC,
Macherey-Nagel Nucleosil C18 column, 5-100% CH;CN/H,O/6 min, 100% CH3CN/2 min,
CH4CN and H,0 containing 0.1% TFA, flow: 1 mL/min): 5.77 min.

Alternatively, the coupling reaction is performed in a similar manner as described above
using 1.1 equivalents of HOBt, EDC, NEt; and a mixture of DMF/THF 1:1.

Example 12 : N-[(35%,4S5%)-4-({[2-(3-Acetylamino-phenyl)-acetyl]-cyclopropyl-amino}-

methyl)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-

benzamide
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To a solution of (3R*,4R*)—3-({[2-(3-acetylamino—phenyl)—acetyl]-cyclopropyl—amino}-methyl)-
4—({isopropyl-[4—methoxy-3-(3-methoxy—propoxy)—benzoyl]-amino}-methyl)-pyrrolidine—1 -
carboxylic acid tert-butyl ester (0.31 g, 0.44 mmol) in dioxane (15 mL), 4N HCl in dioxane (6
mL) is added, the resulting solution is stirred at RT for 8h and then lyophilized to afford the
corresponding hydrochloride salt. MS (LC-MS): 609.1 [M+H]; t (HPLC, Macherey Nagel
Nucleosil C18 column, 10-100% CHsCN/H,0O/5 min, 100% CH;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.03 min.

The starting material is prepared as follows:

A. (3R*,4R*)-3-({Cyclopropyl-[2-(3-nitro-phenyl)-acetyl]-amino}-methyl)-4-({isopropyl-
[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1 -carboxylic
acid tert-buty! ester

At 0°C HBTU (426 mg, 1.12 mmol) is added to a solution of 3-nitrophenylacetic acid (187
| mg, 1.03 mmol) in CH;CN (10 mL) and the resulting solution is stirred for 10 min. Then a
solution of (3R*4R*)-3-cyclopropylaminomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.2 g, 0.375
mmol). (500 mg, 0.94 mmol) and triethylamine (1.04 mL, 7.5 mmol) in CH3CN (10 mL) is
added at 0°C and the reaction mixture is stirred at RT for another 2 h. For workup a sat.
solution of NaHCO; is added and the mixture is extracted with ethyl acetate. Washing of the
combined extracts with brine, drying (Na;SO,), filtration and evaporation of the solvent
affords the crude product which is purified by flash chromatography on silica gel (eluent:
CH,Cl, to CH,CI,/MeOH 9:1) to give the title compound. MS (LC-MS). 597.0 [M+H-Boc]’; tr
(HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/HO/5 min, 100%
CH3CN/3 min, CH5CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 6.47 min.

B. (3R*,4R*)-3-({[2-(3-Amino-phenyl)-acetyl]-cyclopropyl-amino}-methyl)-4-({isopropyl-
[4-methoxy-3-(3-methoxy-propoxy)-benzoyi]-amino}-methyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester
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At RT H, is passed through a suspension of (3R*,4R*)-3-({cyclopropyl-[2-(3-nitro-phenyl)-
acetyl]-amino}-methyl)—4-({isopropyl-[4-methoxy-3-(3-methoxy—propoxy)-benzoyl]—amino}-

methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (660 mg, 0.95 mmoi) and Raney-Ni (100
mg) for several hours. After completion of the reaction the mixture is filtered over Celite and
the solvent is evaporated to give the title compound which is used without further purification.
MS (LC-MS): 667.0 [M+H]"; tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH5;CN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5

mL/min): 5.33 min.

C. (3R*,4R*)-3-({[2-(3-Acetylamino-phenyl)-acetyl]-cyclopropyl-amino}-methyl)-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1 -
carboxylic acid tert-butyl ester

Triethylamine (67 L, 0.48 mmol), DMAP (0.4 mg, 0.003 mmol) and acetic anhydride (46 uL,
0.48 mmol) are added to a solution of (3R*,4R*)-3-({{2-(3-amino-phenyl)-acetyl}-cyclopropyl-
amino}-methyl)-4-({isopropyi-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (215 mg, 0.32 mmol) in THF (20 mL). The
reaction mixture is stirred at RT for 16 h before water is added for workup. Extraction with
ethyl acetate, drying of the combined extracts (Na,SO,), filtration and evaporation of the
solvent affords the crude product which is purified by flash chromatography on silica gel
(eluent: CH,CI, to CH,Cl,/MeOH 9:1) to give the title compound. MS (LC-MS): 709.1 [M+H]";
tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/HO/5 min, 100%
CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.04 min.

An alternative method for the N-Boc deprotection reaction is described in the following
example:

Example 13 : N-((3S,4S)-4-{[(3-Acetylamino-3-methyl-butyryl)-cyclopropyl-amino]-

methyl}-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-

benzamide
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ZnBr, (110 mg, 0.49 mmol) is added to a solution of (3R,4R)-3-{[(3-acetylamino-3-methy!
-butyryl)-cyclopropyi-amino}-methyl}-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-

benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (150 mg, 0.22 mmol) in

1,2-dichloroethane (5 mL) and the resulting suspension is stirred at 55°C for 16h. In order to

drive the reaction to completion another portion of ZnBr, (50 mg, 0.22 mmol) is added and

heating is continued for another 24 h. For workup a sat. solution of NaHCO; is added and

the mixture is extracted with CH,Cl,. Drying (Na,SO,) of the combined exiracts, filtration and

evaporation of the solvent affords the desired product as free base. The free base is

dissolved in dioxane (2 mL) and fumaric acid (11 mg, 0.11 mmol) is added. Lyophilization

yields the title compound as hemifumarate salt. MS (LC-MS). 5§75.0 [M+H]";

tr (HPLC,

Macherey-Nagel Nucleosil C18 column, 10-100% CH3zCN/H,O/5 min, 100% CHsCN/3 min,
CH4CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.90 min.

The following Examples are prepared according to the procedures described above in

Examples 8, 9, 10, 11, 12 and 13:

Table 1
Example | configuration structure [M+H]" | & (HPLC)
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¥ tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H;0/5 min, 100%
CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

®) t (Waters Symmetry C18 column, 10-95% CHs;CN/H,0/3.5 min, 95% CH;CN/H,0, 2 min,
CH4CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

9 tg (Waters Symmetry C18 column, 5-95% CHsCN/H20/3.5 min, 95% CH;CN/H,0, 2 min,
CH.CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).



WO 2006/100036 PCT/EP2006/002578

- 142 -

9 tx (Waters Symmetry C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CH;CN/H,0, 2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

® t; (HPLC, Nucleosil C18HD column, 5-100% CH3;CN/H;O/6 min, 100% CH;CN/2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1 mL/min).

"tz (HPLC, Nucleosil C18HD column, 20-100% CHsCN/H,O/6 min, 100% CHsCN/2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1 mL/min).

The starting materials are prepared as follows:

For Examples 73 and 74: (3R,4R)-3-{[Cyclopropyl-cis-(4-methoxy-cyclohexanecarbonyl)-

aminol-methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester and (3R, 4R)-3-{[cyclopropyl-trans-(4-methoxy-

cyclohexanecarbonyl)-amino]-methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-

benzoyll-amino}-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral
HPLC of the diastereoisomeric mixture (0.77 g) on a Chiralpak AD (20 pM; column 50x500

mm) using n-hexane/isopropanol 4:1 as eluent (flow rate: 100 mL/min, UV 210 nm).

For Examples 75 and 76: (3R.4R)-3-{[Cyclopropyl-(2-tetrahydro-furan-2(R)-yl-acetyl)-amino]-
methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester and (3R,4R)-3-{[cyclopropyl-(2-tetrahydro-furan-

2(S)-yl-acetyl)-aminol-methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-

amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral HPLC of

the diastereoisomeric mixture (0.34 g) on a Chiralpak AD (20 pM; column 50x500 mm) using
n-hexane/EtOH/MeOH 70:25:5 as eluent (flow rate: 100 mL/min, UV 210 nm).

For Examples 77 and 78: (3R,4R)-3-{[Cyclopropyl-(2-tetrahydro-pyran-2(R)-yl-acetyl)-
aminol-methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzovll-amino}-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester and (3R,4R)-3-{[cyclopropyl-(2-tetrahydro-pyran-

2(S)-yl-acetyl)-aminol-methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-

amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral HPLC of

the diastereoisomeric mixture (0.32 g) on a Chiralpak AD (20 pM; column 50x500 mm) using
a gradient n-hexane/EtOH 90:10 to 85:15 (after 30 min) as eluent (flow rate: 120 mL/min, UV
210 nm).

For Examples 79 and 80: (3R.4R)-3-{[Cyclopropyl-(1,2,3.4-tetrahydro-naphthalene-2(R)-
carbonyl)-amino}-methyl}-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-

methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (3R,4R)-3-{[cyclopropyl-(1,2,3,4-
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tetrahydro-naphthalene-2(S)-carbonyl)-aminol-methyl}-4-({isopropyi-[4-methoxy-3-(3-meth-

oxy-propoxy)-benzovil-amino}-methyl)-pyrrolidine-1-carboxylic _acid

tert-butyl

separated by chiral HPLC of the diastereoisomeric mixture (0.42 g) on a Chiralpak AD (20

uM; column 50x500 mm) using n-hexane/EtOH 4:1 as eluent (flow rate: 50 mL/min, UV 210

nm).

The following Examples are prepared according to the procedures described above in

Examples 8, 9, 10, 11, 12 and 13:

Table 2
Example | configuration structure [M+H]" |tz (HPLC)
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3 1z (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H,O/5 min, 100%
CH4,CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

b t. (Waters Symmetry C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CHsCN/HO, 2 min,
CH5CN and H,O containing 0.1% TFA, flow: 0.6 mL/min).

% tg (Waters Symmetry C18 column, 5-95% CH3;CN/H,0/3.5 min, 95% CH;CN/H,0, 2 min,
CH4CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

9 t (Nucleosil C18 HD column, 20-95% CH;CN/H,0/3.5 min, 95% CHsCN/H,O, 2 min,
CH5CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

® tz (HPLC, Nucleosil C18HD column, 5-100% CH;CN/H;O/6 min, 100% CH;CN/2 min,
CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min).

" tz (HPLC, Nucleosil C18HD column, 20-100% CHsCN/H,0/6 min, 100% CHsCN/2 min,
CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min).

The starting materials are prepared as follows:

For Examples 121 and 122: (3R,4R)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-

benzovll-amino}-methyl)-4-{[methyl-(1,2,3,4-tetrahydro-naphthalene-2(R)-carbonyl)-aminol-

methyll-pyrrolidine-1-carboxylic acid tert-butyl ester and (3R,4R)-3-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-{[methyl-(1,2,3 4-tetrahyd ro-naphthalene-

2(S)-carbonyl)-aminol-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by

chiral HPLC of the diastereoisomeric mixture (0.32 g) on a Chiralpak AD (20 pM, column
50x500 mm) using n-hexane/EtOH 1:1 as eluent (flow rate: 50 mL/min, UV 210 nm).

For Examples 128 and 129: (3R.4R)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}—methvl)-4-{[cisi4—methoxv-cvclohexanecarbonvl)-methvl-amino]-methvl}-
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pyrrolidine-1-carboxylic _acid _tert-butyl ester and (3R, 4R)-3-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)}-benzoyl]-amino}-methyl)-4-{[trans-(4-methoxy-cyclohexanecarbonyl)-

methyl-aminol-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral
HPLC of the diastereoisomeric mixture (0.32 g) on a Chiralpak AD (20 pM, column 50x500
mm) using n-hexane/EtOH 1:1 as eluent (flow rate: 50 mL/min, UV 210 nm).

The following intermediates are prepared accordingly:

3-Acetylamino-3-methyl-butyric acid

Triethylamine (1.8 mL, 12.8 mmol), acetic anhydride (1.2 mL, 12.8 mL) and DMAP (10 mg,
0.09 mmol) are subsequentially added to a suspension of 3-amino-3-methyl-butyric acid
(1.00 g, 8.5 mmol) in THF (100 mL). After heating at 60°C for 3 h AcOEt is added and the
organic phase is washed with 1N HCL. Drying (Na,SOy), filtration and evaporation of the
solvent yields the desired product. MS (LC-MS): [M+H]"= 160.1. tz (HPLC, Waters Symmetry
C18 column, 20-95% CHsCN/H,0/3.5 min, 95% CH;CN/H,O, 2 min, CH;CN and H,O
containing 0.1% TFA, flow: 0.6 mL/min): 0.40 min.

{1-Acetylamino-cyclopentyl)-acetic acid

Triethylamine (1.2 mL, 8.4 mmol), acetic anhydride (0.8 mL, 8.4 mL) and DMAP (10 mg,
0.09 mmol) are subsequentially added to a suspension of (1-amino-cyclopentyl)-acetic acid
(1.00 g, 5.6 mmol) in THF (30 mL). After heating at 60°C for 2 h AcOEt is added and the
organic phase is washed with 1N HCL. Drying (Na;SO,), filtration and evaporation of the
solvent yields the desired product. MS (LC-MS): [M+H]'= 186.1. tz (HPLC, Waters Symmetry
C18 column, 80-95% CH3;CN/H,0/3.5 min, 95% CH3;CN/H,O, 2 min, CH;CN and H)O
containing 0.1% TFA, flow: 0.6 mL/min): 0.53 min.

(1-Acetylamino-cyclohexyl)-acetic acid

The title compound is prepared analogously as described for (1-acetylamino-cyclopentyl)-
acetic acid from (1-amino-cyclohexyl)-acetic acid. MS (LC-MS): [M+H]'= 200.1. (HPLC,
Waters Symmetry C18 column, 20-95% CH3;CN/H,0/3.5 min, 95% CH3;CN/H;O, 2 min,
CH5CN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 0.81 min.

(1-lsobutyrylamino-cyclopentyl)-acetic acid
The title compound is prepared analogously as described for (1-acetylamino-cyclopentyl)-
acetic acid from (1-amino-cyclopentyl)-acetic acid. MS (LC-MS): [M+H]'= 214.2. tz (HPLC,
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Waters Symmetry C18 column, 20-95% CH3;CN/H,0/3.5 min, 95% CH3;CN/HO, 2 min,
CH5CN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 3.08 min.

(S)-3-Acetylamino-3-phenyl-propionic acid

The title compound is prepared analogously as described for (1-acetylamino-cyclopentyl)-
acetic acid from (S)-3-amino-3-phenylpropionic acid. MS (LC-MS}): [M+H]'= 208.2. tr (HPLC,
Waters Symmetry C18 column, 10-95% CH5CN/H,0/3.5 min, 95% CHiCN/HO, 2 min,
CH3CN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 0.79 min.

(R)-3-Acetylamino-3-phenyl-propionic acid

The title compound is prepared analogously as described for (1-acetylamino-cyclopentyl)-
acetic acid from (R)-3-amino-3-phenylpropionic acid. MS (LC-MS): [M+H]'= 208.2. tz (HPLC,
Waters Symmetry C18 column, 10-95% CHsCN/H,0/3.5 min, 95% CH3:CN/H0O, 2 min,
CHsCN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 1.16 min.
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Y ,
Y
N

|
0
1) Ms-Cl, NEY, L H,, PAIC N
Ly ¢ 1, e g £ 00,2 <
N— OH
[}

o

(o]
z4
(e}
o._.
O
_Q
(]

3 —
2) NaN,, solvent O@—( _@
P : / o} P

R-COOH, 0O

| |
0 ¥ © G H
EDCI, HOAt N HCI, dioxane N
(o) (o)
—_— (0] _( & ————— O _( S
N— ll:ll N— ﬁ
o—<‘ H O—<‘ H
/ e} / O

Example 130: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3S,48)-4-[(2-methyl-2-

phenyl-propionylamino)-methyl]-pyrrolidin-3-yimethyl}-benzamide
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The title compound is prepared according to Scheme 6 as follows: The solution of (3R,4R)-
3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-[(2-methyl-2-
phenyl-propionylamino)-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (227 mg, 0.319
mmol) in 4N HCI in dioxane (2 mL) is stirred for 6 hrs at room temperature. The volatiles are
removed by freeze-drying to give the title compound as white solid. MS [M+H]" = 540.2. tx
(HPLC, Nucleosil C18HD column, 20-100% CH3zCN/H,0/6 min, 100% CH3CN/2 min, CH,CN
and H,O containing 0.1% TFA, flow: 1 mL/min): 3.91 min.

The starting material is prepared as follows:

A. (3R,48)-3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-
4-methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S,4R)-3-hydroxymethyl-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (2.32 g, 4.69 mmol;
Example 10, reaction step H) is subsequently added at -20°C with stirring NEt; (1.95 mL,
14.1 mmol) and in a dropwise fashion methane sulfonylchloride (0.423 mL, 5.39 mmol).
Stirring is continued for 20 min at -20 °C, the mixture is then diluted with CH.Cl, and the
organic layer is washed with 2N HCI, dried (Na;SO,) and evaporated to dryness to give the
crude title compound as yellowish oil. TLC, R¢ (hexane/AcOEt 1:3) = 0.13.

B. (3S,4R)-3-Azidomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3R,4S)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (2.7 g, 4.71
mmol) in DMF (20 mL) is added in one portion NaN; (774 mg, 11.8 mmol) and the mixture is
stirred at 70 °C overnight. After cooling to room temperature, a saturated aqueous NaHCO;
solution is added, followed by extraction with diethyl ether. The combined organics are
washed with brine, dried over Na,SO, and concentrated. The crude product is purified by
RP-HPLC on a PrepC,3 OBD column (dimensions: 30x100 mm; 5 puM particle size, SunFire
Ltd) and using a 95-5% gradient of MeCN/H;O 5:95 (containing 0.1% TFA) to MeCN/H,O
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95:5 (containing 0.1% TFA) over 20 min gives the title compound as colorless oil. TLC, R¢
(hexane/AcOEt 1:3) = 0.31. MS: 520.2 [M+H]". tz (HPLC, Nucleosil C18HD column, 20-
100% CHsCN/H,0/6 min, 100% CH;CN/2 min, CHsCN and H;O containing 0.1% TFA, flow:
1 mL/min): 5.04 min.

C. (3R,4R)-3-Aminomethyl-4-({isopropyl-[4-méthoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (38,4R)-3-azidomethy|-4—({isopropyI-[4-methoxy—3—(3-methoxy—propoxy)—
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.86 g, 3.58 mmol) in
MeOH (40 mL) is hydrogenated overnight in the presence of Pd/C 10% (0.6 g; Engelhard
4505) at room temperature under atmospheric pressure to give, after filtration and drying in
vacuo, the title compound as colorless oil. MS: 494.2 [M+H]'. tz (HPLC, Nucleosil C18HD
column, 20-100% CH3;CN/H;0/6 min, 100% CH3CN/2 min, CH;CN and H,0 containing 0.1%
TFA, flow: 1 mL/min): 3.73 min.

D. (3R,4R)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-[(2-methyl-z-phenyl-propionylamino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl
ester 4

To a solution of (3R,4R)-3-aminomethyl-4-({isopropyl-[4-methoxy-3—(3—methoxy—propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (200 mg, 0.405 mmol)
and o,o-dimethylphenylacetic acid (101 mg, 0.608 mmol) in CH,Cl, (3 mL) is subsequently
added Et;N (0.085 mL, 0.608 mmol), 1-hydroxy-7-azabenzotriazole (84 mg, 0.608 mmol;
commercially available from ABCR, AV24631) and N-(3-dimethylaminopropyl)-N’-ethyl-
carbodiimide HCI (118 mg, 0.608 mmol). Stirring is continued overnight at room temperature,
the mixture is then diluted with CH,Cl,, and the organic layer is subsequently washed with
2N HC|, saturated aqueous NaHCO; and brine, dried (MgS0,) and concentrated. Purification
by RP-HPLC on a PrepC;s OBD column (dimensions: 30x100 mm; 5 uM particle size,
SunFire Ltd) and using a 95-5% gradient of MeCN/H,O 5:95 (containing 0.1% TFA) to
MeCN/H,0 95:5 (containing 0.1% TFA) over 20 min gives the title compound as colorless oil.
MS [M]" = 640.2. tz (HPLC, Nucleosil C18HD column, 20-100% CH3CN/H,0/6 min, 100%
CH,CN/2 min, CHsCN and H.0 containing 0.1% TFA, flow: 1 mL/min): 5.2 min.
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In a similar manner as described in Example 9 for the reaction step J, the following starting
materials are prepared, which are used for the preparation of the Examples 137-148 listed in
Table 3:

N-((38*,4R*)-4-Ethvlaminomethvl-pvrrolidin-3-v|methvl)-N-isopropvl-4-methoxv-3-(3-

methoxy-propoxy)-benzamide: The title compound is prepared from (3S*,4R*)-3-formyl-4-

({isopropyl-[4-methoxy—3-(3-methoxy—propoxy)-benzoyl]-amino}-methyl)—pyrrolidine—1-
carboxylic acid tert-butyl ester (0.75 g, 1.52 mmol), 2N solution of ethylamine in MeOH
(3.805 mL, 7.61 mmol) and NaBH, (0.115 g, 3.04 mmol) and purification by flash
chromatography on silica gel (CH.Cl;/MeOH 96:4, then CH,Cl,/MeOH (10% NH; conc.)
gradient from 9:1 to 8:2) to give a colorless oil. MS: 522.4 [M+H]". tz (HPLC, Nucleosil
C18HD column, 5-100% CHCN/H,O/6 min, 100% CHsCN/2 min, CH:CN and HO
containing 0.1% TFA, flow: 1 mL/min): 4.47 min.

The corresponding enantiomer N-((3S,4R)-4-Ethylaminomethyl-pyrrolidin-3-yimethyl)-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide is obtained as follows: A

solution of  (3S,4R)-3-formyl-4~({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.27 g, 2.58 mmol) and gaseous
ethylamine (0.704 g, 15.5 mmol; Fluka 02940) in 1,2-dichloroethane (10 mL) is stirred at
room temperature for 30 min, then sodium triacetoxyborohydride (1.37 g, 6.45 mmol) is
added in one portion and the mixture is stirred overnight. The organic phase is washed with
saturated aqueous NaHCO; solution, the water layers are re-extracted with CH.Cl,, and the
combined organics are dried (Na,SO,) and evaporated to dryness to give the title compound.
MS: 522.2 [M+H]".

N-((3S*,4S*)-4-Cyclobutylaminomethyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-

(3-methoxy-propoxy)-benzamide: from (3S*,4R*)-3-formyl-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.00
g, 2.03 mmol), cyclobutylamine (0.74 g, 10.2 mmol) and NaBH, (0.154 g, 4.06 mmol) to give
the title compound as oil. TLC, R¢ (hexane/AcOEt ) = 0.31. MS: 548.3 [M+H]". tz (HPLC,
Nucleosil C18HD column, 20-100% CHsCN/H,0/6 min, 100% CHsCN/2 min, CH;CN and
H.,O containing 0.1% TFA, flow: 1 mL/min): 4.28 min.
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N-Isopropyl-N-[(3S*,45*)-4-(isopropylamino-methyl)-pyrrolidin-3-yimethyl]-4-methoxy-

3-(3-methoxy-propoxy)-benzamide: from (3S*,4R*)-3-formyl-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.75
g, 1.52 mmol), isopropylamine (0.654 mL, 7.61 mmol) and NaBH, (0.115 g, 3.04 mmol) and
purification by flash chromatography on silica gel (CH,Cl,/MeOH 96:4, then CH,Cl,/MeOH
(10% NHs conc.) gradient from 9:1 to 8:2) to give the title compound as colorless oil. MS:
536.4 [M+H]". tx (HPLC, Nucleosil C18HD column, 5-100% CH;CN/H,O/6 min, 100%
CH,CN/2 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.58 min.

N-[(3S*,4R*)-4-(lsobutvlamino-methvl)-pvrrolidin-3-vlmethvl]-N-isopropvl-4-methoxy-3-

(3-methoxy-propoxy)-benzamide: from (3S*4R*)-3-formyl-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.75
g, 1.52 mmol), isobutylamine (0.756 mL, 7.61 mmol) and NaBH, (0.115 g, 3.04 mmol) and
purification by flash chromatography on silica gel (CH,Cl/MeOH 96:4, then CH,Cl,/MeOH
(10% NH, conc.) gradient from 9:1 to 8:2) to give the title compound as colorless oil. MS:
550.4 [M+H]". tg (HPLC, Nucleosil C18HD column, 5-100% CH;CN/H,O/6 min, 100%
CH5CN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.74 min.

N-{(3S*,4R*)-4-[(Cyclopropylmethyl-amino)-methyl]-pyrrolidin-3-yimethyl}-N-isopropyi-
4-methoxy-3-(3-methoxy-propoxy)-benzamide: from (3S*,4R*)-3-formyl-4-({isopropyl-[4-
methoxy—3-(3—methoxy—propoxy)-benzoyl]-amino}-methyl)—pyrrolidine-1—carboxylic acid tert-

butyl ester (0.75 g, 1.52 mmol), cyclopropanemethylamine (0.652 mL, 7.61 mmol) and
NaBH, (0.115 g, 3.04 mmol) and purification by flash chromatography on silica gel
(CH,Cl,/MeOH 96:4, then CH.Cl,/MeOH (10% NH; conc.) gradient from 9:1 to 8:2) to give
the title compound as colorless oil. MS: 548.4 [M+H]". tg (HPLC, Nucleosil C18HD column,
5-100% CHsCN/H,O/6 min, 100% CHsCN/2 min, CH;CN and H;O containing 0.1% TFA,

flow: 1 mL/min): 4.66 min.

The titlte compounds in Table 3 are prepared accordingly from the starting materials

described above:

Table 3

Example | configuration structure [M+H]" | tr (HPLC)
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? tz (HPLC, Nucleosil C18HD column, 5-100% CH;CN/H,O/6 min, 100% CHsCN/2 min,
CH5CN and H,0 containing 0.1% TFA, flow: 1 mL/min).
® tz (HPLC, Nucleosil C18HD column, 20-100% CH;CN/H,0/6 min, 100% CHsCN/2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1 mL/min).

Examble 149: 1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid {(3S,4S)-4-

cvclopropyl-phenylacetyl-amino)-methyl]-pyrrolidin-3-ylmethyl}-isopropyl-amide

s
e ka:;;@

—”

To a solution of (3R,4R)-3-[(cyclopropyl-phenylacetyl-amino)-methyl]-4-({isopropyl-[1-(3-
methoxy-propyl)-3-methyl-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid
tert-buty! ester (0.26 g, 0.395 mmol) in dioxane (1 mL), 4N HCl in dioxane (1 mL) is added,
and the resulting solution is lyophilized to afford the corresponding hydrochloride salt. MS
(LC-MS): 559 [M+H]"; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH,CN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5

mb/min): 5.35 min.

The starting material is prepared as follows: .

A. (3S,4R)-3-(tert-Butyl-dimethyli-silanyloxymethyl)-4-({isopropyl-[1-(3-methoxy-
propyl)-3-methyi-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic  acid
tert-butyl ester

A mixture of (3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-(isopropylamino-methyi)-
pyrrolidine-1-carboxylic acid tert-butyl ester (8.5 g, 22 mmol), 1-(3-methoxy-propyl)-3-methyl-
1H-indole-6-carboxylic acid (7.6 g, 30.8 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chloride
(7.84 g, 30.8 mmol) and triethylamine (12.3 mL, 88 mmol) in CH,Cl, (425 mL) is refluxed
overnight under a nitrogen atmosphere and then quenched by the addition of an aqueous
saturated solution of NaHCO,. The organic layer is separated, and the aqueous phase is
extracted 3 times with AcOEt. The combined organic extracts are concentrated in vacuo.
The residual oil is taken up in a mixture of THF and MeOH, NaOH 1N is added to cleave the
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anhydride side product and the mixture stirred for 3 h. The solvents are concentrated,
CH,Cl, is added and the layers are separated. The aqueous one is then back extracted twice
with CH,Cl, and the combined organic extracts are washed with brine, dried over Na,SOy,,
filtered and concentrated. The crude product is used in the next step without further
purification. TLC, R¢ (AcOEt) = 0.6. MS (LC-MS): 516.3 [M-Boc+H]"; tr (HPLC, Macherey-
Nagel Nucleosil C18 column, 10-100% CHZCN/H,0/5 min, 100% CH3CN/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 8.60 min.

B. (3S,4R)-3-Hydroxymethyl-4-({isopropyi-[1 -(3-methoxy-propyl)-3-methyl-1H-indole-6-
carbonyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-({isopropyl-{4-methoxy-3-
(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl ester
(13.8 g, 22 mmol) in MeCN (350 mL) is added tetraethylammonium fluoride hydrate (6.6 g,
44 mmol) under a nitrogen atmosphere. The reaction mixture is refluxed for 3 h. Water and
AcOEt are added, the layers are separated and the aqueous one extracted twice with
AcOEt. The combined organic exiracts are dried (Na,S0,), filtered and the solvent is
removed in vacuo. The crude product is purified by flash chromatography on silica gel
(eluent: CH,Cl,/MeOH 100:0 to 90:10) to give the title product. TLC, R¢ (CH,Cl,/MeOH 95:5)
= 0.2. MS (LC-MS): 402.2 [M+H-Boc]+; tr (HPLC, Macherey-Nagel Nucleosil C18 column,
10-100% CHsCN/H,0/5 min, 100% CHsCN/3 min, CH,CN and H;O containing 0.1% TFA,
flow: 1.5 mL/min): 6.85 min.

C. (3S,4R)-3-Formyl-4-({isopropyi-[1 -(3-methoxy-propyl)-3-methyl-1H-indole-6-
carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under | in
Scheme 5 from (3S,4R)-3-hydroxymethyl-4-({isopropyl-{1-(3-methoxy-propyl)-3-methyl-1H-
indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester. TLC, R
(CH.Cl/MeOH 95:5) = 0.6. g (HPLC, C18 column, 5-100% CH3CN/H,0/6 min, 100%
CH3CN/2 min, CHsCN and H.O containing 0.1% TFA, flow: 1 mbL/min): 5.11 min.

D. (3R,4R)-3-Cyc|opropylaminomethyl-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl-
1H-indole-6-carbonyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (38,4R)—3-formy|-4-({isopropyl-[1-(3-methoxy—propyl)-3-methyl-1H-indole-6—
carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (6 g, 10.9 mmol) in
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dichloroethane (100 mL), cyclopropylamine (0.85 mL, 12 mmol) and NaBH(OAc)s (4.32 g,
15.3 mmol) are added. The solution is stirred at RT overnight, then diluted with CH.Cl,. A
saturated solution of NaHCO; is added, the layers are separated and the aqueous one
extracted twice with CH,Cl,. The combined organic extracts are dried over Na,SOy, filtered,
and concentrated in vacuo. The crude material is purified by flash chromatography on silica
gel (eluent: ACOEt/MeOH 100:0 to 85:15) to give the title compound. TLC, R¢ (AcOEt) = 0.1.
MS (LC-MS): 541.3 [M+H]+; tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH,CN/H,0/5 min, 100% CH5;CN/3 min, CH,CN and H,O containing 0.1% TFA, flow: 1.5
mi/min): 5.52 min.

E. (3R,4R)-3-[(Cyc|opropyl-phenylacetyl-amino)-methyl]-4-({isopropyl-[1-(3-methoxy-
propyl)-3-methyl-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid
tert-butyl ester

The title compound is prepared analogously as described for the title compound under K in
Example 9 (Scheme 5) from (3R,4R)-3-cyclopropylaminomethyl-4-({isopropy!-[ 1-(3-methoxy-
propyl)-3-methy|-1H-indole-6-carbonyl]—amino}-methyl)—pyrrolidine—1—carboxylic acid tert-butyl
ester. MS (LC-MS): 658.9 [M-Boc+H]". tr (HPLC, Macherey-Nagel Nucleosil C18 column,
10-100% CHsCN/H,0O/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 ml/min): 6.69 min.

1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid
/g

f@i

OH
3-Methyl-1H-indole-6-carboxylic acid methyl ester
A mixture of 3-formyl-1H-indole-6-carboxylic acid methyl ester (5 g, 24.6 mmol), p-toluene-
sulfonic acid (704 mg, 3.7 mmol) and p-toluenesuifonylhydrazide (5.49 g, 29.5 mmol) in a
mixture of dimethylformamide (50 mL) and sulfolane (25 mL) is heated at 100°C for 15 min.
Then cooled to RT, before the addition of sodium cyanoborohydride (6.2 g, 98.4 mmol, 2 g
portions after 10 min intervals). The resulting mixture is heated at 100°C for 2 h, cooled to
RT and poured into a mixture of ice and water (250 mL) leading to a white precipitate. Water
(500 mL) is added, and the mixture is stirred for 30 min before filtration. The off-white solid is

washed with warm water. Toluene is added and removed by rotary evaporation to afford the
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titte compound as a yellow solid. TLC, R¢ (hexane/AcOEt 4:1)= 0.3. MS (LC-MS): [M+H]+=
188.1. t (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100%
CHSCN/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.13 min.

1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid methyl ester

To a solution of 3-methyl-1H-indole-6-carboxylic acid methyl ester (2.5 g, 13.2 mmol) in DMF
(25 mL), a solution of NaH (580 mg, 14.5 mmol, 60% dispension in grease) in DMF (25 mL)
is slowly added under a N, atmosphere. The mixture is stirred at 80°C for 20 min, and cooled
to RT before the addition of 1-bromo-3-methoxypropane (4.04 g, 26.4 mmol). The resulting
mixture is stirred for 24 h. 1-Bromo-3-methoxypropane (2.02 g, 13.2 mmol) and NaH (580
mg, 14.5 mmol) are added and the mixture further stirred for 24 h to complete the reaction.
The solvent is concentrated under reduced pressure and the mixture diluted with AcOEt. An
aqueous saturated solution of NaHCOs is added, the layers are separated, and the aqueous
one is back-extracted with AcOEt. The combined organic extracts are dried over Na,SO,,
filtered and concentrated. The crude residue is purified by flash chromatography on silica gel
(eluent: c-hexane/AcOEt 80:20) to give the title compound. MS (LC-MS): 262.0 [M+H]"; ts
(HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/HO/5 min, 100%
CH,CN/3 min, CHzCN and H,O containing 0.1% TFA, flow: 1.5 mbL/min): 5.80 min.

1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid

To a solution of 1-(3-methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid methyl ester
(1.56 g, 6.3 mmol) in MeOH (20 mL) and H,O (1 mL) is added NaOH (756 mg, 18.9 mmol)
and the mixture is stirred at 50°C overnight. Then neutralized by the addition of water and
HCI 1.0 M (3 eq, 18.9 mmol). CH,Cl, is added, the layers are separated, and the aqueous
one is extracted twice with CH,Cl,. The combined organic layers are dried over Na,SO,,
filtered and concentrated under reduced pressure. The crude material is obtained in a pure
form and is used in the next step without purification. MS (LC-MS): 248.0 [M+H]"; tr (HPLC,
Macherey-Nage! Nucleosil C18 column, 10-100% CHs;CN/H2O/5 min, 100% CH;CN/3 min,
CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.93 min.

The following Examples are prepared according to the procedures described above for

Example 149 :
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Table 4

Example | configuration structure [M+H]" |t (HPLC)

[
o]

//// H
150 (38, 49) [ NC o Cj\")\_@ 533 5 20"
_<\'_$: N

[
o]

//// H
151 (38, 49) 1 ”C o QO%Q 530 & oa°
_QN_S: N\

3 t; (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH5CN/H,O/5 min, 100%
CH5CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

The starting materials of the title compounds in Table 4 are prepared as follows:

1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic_acid { (3S,4S)-4-[(methyl-phenylacetyl-
amino)-methyil-pyrrolidin-3-yimethyl}-isopropyl-amide

In a similar manner as described in Example 9 for the reaction step J, the following starting
material is prepared from (3S,4R)-3-formyl-4-({isopropyl-[1 -(3-methoxy-propyl)-3-methyl-1H-
indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (prepared
under C in example 151) (3 g, 5.4 mmol), 2N solution of methylamine in MeOH (13.5 mL, 27
mmol) and NaBH, (0.408 g, 10.8 mmol) and purification by flash chromatography on silica
gel (CH.Cl;/MeOH 90:10, then AcOEt/MeOH/NH,OH 89:10:1) to give a colorless oil. MS:
515.0 {M+H]". T"; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H,0/5
min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 5.41 min.

Example 152 : 4-Ethyl-N-isopropyi-3-(3-methoxy-propoxy)-N-{(35.4S -4-[(methyl-

phenylacetyl-amino)-methyl]-pyrrolidin-3-yimethyl}-benzamide
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To a solution of (3R4R)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl}-isopropyl-amino}-
methyl)-4-[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.330 g, 0.529 mmol) in dioxane (2 mL), 4N HCI in dioxane (2 mL) is added, and the
resulting solution is lyophilized to afford the corresponding hydrochloride salt. MS (LC-MS):
524.3 [M+H]"; tx (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H;O/5
min, 100% CH3;CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 5.94 min.

The starting material is prepared in a similar manner as described in Example 149, reaction
steps A to E, as follows:

A. (3S,4R)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-({[4-ethyl-3-(3-methoxy-propoxy)-
benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

From (3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-(isopropylamino-methyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester (8.5 g, 22 mmol), 4-ethyl-3-(3-methoxy-propoxy)-benzoic
acid (5.76 g, 24.2 mmol), BOPCI (6.16 g, 24.2 mmol) and triethylamine (12.3 g, 88 mmol).
TLC, Rf (CH,Cl,/MeOH 95:5) = 0.32. tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-
100% CHSCN/H,0/5 min, 100% CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 ml/min): 8.81 min. MS (LC-MS): [M+H-BOC]+ 507.3

B. (3R,4S)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyi-amino}-methyl)-4-
hydroxymethyi-pyrrolidine-1-carboxylic acid tert-butyl ester

From (3S,4R)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-({[4-ethyl-3-(3-methoxy-propoxy)-
benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (13.1 g, 21.6
mmol) and TBAF (17 g, 54 mmol), and purification by flash chromatography on silica gel
(CH2Cl,/MeOH 95:5) to give the title compound as yellow oil. TLC, Rf (AcOEt) = 0.4,MS (LC-
MS): 437.3 [M+H-tBu]"; tgx (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH3CN/H20/5 min, 100% CHsCN/3 min, CHsCN and H20 containing 0.1% TFA, flow: 1.5
mL/min) : 6.74 min. -
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C. (3R,4S)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-

formyl-pyrrolidine-1-carboxylic acid tert-butyl ester

From (3R,48)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (8.8 g, 17.9 mmol) and Dess

Martin Periodinane (7.6 g, 17.9 mmol) fo give the title product as a yellow oil which was used
in the next step without purification. TLC, Rf (AcOEt) = 0.55. {R (tR (HPLC, Waters

Symmetry C18, 3.5um, 2.1x50mm, 20-95% CH3CN/H20/3.5 min, 95% CH3CN/2 min,
CH3CN and H20 containing 0.1% HCOOH, flow: 0.6 mL/min): 3.77 min.

D. (3R,4R)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

In a similar manner as described in Example 9 for the reaction step J, the following starting
materials is prepared from (3R,4S)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (3.5 g, 6 mmol), methyl
amine (0.93 mL, 30 mmol) and NaBH, (0.454 g, 12 mmol) and purification by flash
chromatography on silica gel (CH.Cl,/MeOH 1:1) to (CH.Cl,/MeOH/NH,OH 89:10:1) to give
the title compound as colorless oil. TLC, Rf (CH2CI2/MeOH/NH40H 89:10:1) = 0.29. MS
(LC-MS): 506.2 [M+H]"; tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CHSCN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min) : 5.38 min.

E. (3R,4R)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl}-isopropyl-amino}-methyl)-4-
[(methyl-phenylacetyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
From (3R,4R)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.7 g, 1.38 mmol),
phenylacetyl chioride (0.22 mL, 1.66 mmol) and triethylamine (0.21 mL, 2.1 mmol) in CH,Cl,
(40 mL) and purification by flash chromatography on silica gel (c-hexane/AcOEt 1:1 to 0:1) to
give the title compound as colorless oil. TLC, Rf (AcOEt) = 0.30. MS (LC-MS): 624.0 [M+H]";
tr (Waters Symmetry C18 column, 20-100% CH;CN/H,O/5 min, CH;CN and H>O containing
0.1% TFA, flow: 0.6 mL/min) : 4.41 min.

4-Ethyl-3-(3-methoxy-propoxy)-benzoic acid
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a. 4-Bromo-3-hydroxy-benzoic acid methyl ester
To a solution of 4-bromo-3-hydroxy-benzoic acid (prepared according to J. Amer. Chem Soc.
1946, 68, 574) (5 g, 32.8 mmol) in MeOH (100 mL), conc. H;SO,4 (1 mL) is added. The
solution is refluxed for 14 h, then concentrated to about 30 mL and poured into a water. The
aqueous layer is extracted with ether (50 mL x 4) and the combined organic extracts are
neutralized with a saturated aqueous solution of NaHCO; (50 mL x 2), washed with brine (50
mL), dried over Na,SQ,, filtered and concentrated to give the title compound as a white
powder. TLC, Rs (AcOEt) = 0.9. 'H-NMR (CDCls, 300 MHz): & = 5.8 (bs, 1H), 7.45 (d, 1H),
7.55 (d, 1H), 7.7 (s, 1H) ppm.

b. 4-Bromo-3-(3-methoxy-propoxy)-benzoic acid methyl ester

A solution of 4-bromo-3-hydroxy-benzoic acid methyl ester (12 g, 51.9 mmol), potassium
carbonate (10.77 g, 77.9 mmol) and 1-iodo-3-methoxy propane (11.42 g, 57.1 mmol) in
acetonitrile (250 mL) is stirred at reflux for 16 h. The solvent is concentrated under reduced
pressure, H,O (100 mL) is added, and the aqueous layer extracted with ether (50 mL x 4).
The combined organic extracts are washed with brine, dried over anhydrous sodium sulfate
and concentrated under reduced pressure to afford the title which was used without further
purification in the next step. TLC, R¢(hexane/AcOEt 2:1) = 0.65. 'H-NMR (CDCls, 300 MHz):
8 = 2.12 (p, 2H), 3.38 (s, 3H), 3.63 (t, 2H), 3.9 (s, 3H), 4.2 (t, 2H), 7.5 (d, 1H), 7.55 (m, 1H),
7.6 (d, 1H) ppm.

c. 3-(3-Methoxy-propoxy)-4-trimethylsilanylethynyl-benzoic acid methyl ester

To a stirred solution of 4-bromo-3-(3-methoxy-propoxy)-benzoic acid methyl ester (5 g, 16.49
mmol) and trimethylsilyl actetylene (2.74 mL, 19.8 mmol) in ftriethylamine (60 mL),
CLPd(PPhs), (2.31 g, 3.29 mmol) and Cul (0.314 g, 1.65 mmol) are added. The resulting
mixture is stirred at RT for 15 h and concentrated under reduced pressure. The crude
residue is purified by flash chromatography on silica gel (eluent: hexane/AcOEt 10:1 to 5:1)
to give the desired title product as a brown oil. "H-NMR (CDCl3, 300 MHz): § = 0.25 (s, 9H),
2.12 (p, 2H), 3.38 (s, 3H), 3.65 (t, 2H), 3.9 (s, 3H), 4.18 (t, 2H), 7.45 (d, 1H), 7.52 (s, 1H),
7.58 (d, 1H) ppm.
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d. 4-Ethynyl-3-(3-methoxy-propoxy)-benzoic acid

To a solution of 3-(3-methoxy-propoxy)-4-trimethylsilanylethynyl-benzoic acid methyl ester
(16.49 mmol) in MeOH (40 mL) is added KOH (1 N, 24.7 mL, 24.7 mmol). The resulting
mixture is stirred at RT for 15 h and concentrated under reduced pressure. The residue was
taken up in HCI (2 N, 100 mL) and extracted with AcOEt (100 mL x 3). The combined
organic extracts are washed with brine, dried over anhydrous sodium sulfate and
concentrated under reduced pressure to afford the title as a yellow oil which is used without
further purification in the next step. MS (FAB): 235.0 [M+H]"."H-NMR (CDCls, 300 MHz): § =
2.15 (p, 2H), 3.38 (s, 3H), 3.41 (s, 1H), 3.62 (t, 2H), 4.22 (t, 2H), 7.5 (d, 1H), 7.65 (s, 1H),
7.68 (d, 1H) ppm.

e. 4-Ethyl-3-(3-methoxy-propoxy)-benzoic acid

To a solution of 4-ethynyl-3-(3-methoxy-propoxy)-benzoic acid (1 g, 4.11 mmol) in EtOH (20
mL), Pd(OH), (0.1 g) is added. The resulting mixture is stirred under an hydrogen
atmosphere for 15 min, then filtered and concentrated. The crude material is purified by flash
chromatography on silica gel (eluent: hexane/AcOEt 2:1) to give the fitle compound as white
powder. 'H-NMR (CDCls, 300 MHz): § = 1.2 (t, 3H), 2.15 (p, 2H), 2.7 (q, 2H), 3.38 (s, 3H),
3.62 (t, 2H), 4.15 (t, 2H), 7.25 (d, 1H), 7.55 (s, 1H), 7.68 (d, 1H) ppm.

The following Examples are prepared according to the procedures described above for

Example 152 :

Table 5

Example configuration structure [M+H]" |tz (HPLC)
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@ 2 (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100%
CH5CN/3 min, CHs;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

® t; (HPLC, Nucleosil C-18HD (4x70mm, 3pm), 20-100% CHs;CN/H,0/6 min, 100% CH5CN/
1.5 min; flow: 1 mL/min).

9t (Waters Symmetry C18 column, 20-95% CH3CN/H,0/3.5 min, 95% CH3CN/H,0, 2 min,
CH5CN and H,O containing 0.1% TFA, flow: 0.6 mL/min).

9 tz (Waters Symmetry C18 column, 5-95% CH3zCN/H,0/3.5 min, 95% CH3;CN/H,0, 2 min,
CH.CN and H,0O containing 0.1% TFA, flow: 0.6 mL/min).

e tx (HPLC, Nucleosil C18HD column, 5-100% CH5;CN/H,0/6 min, 100% CH;CN/2 min,
CH,CN and H,O containing 0.1% TFA, flow: 1 mL/min).

S (HPLC, Nucleosil C18HD column, 20-100% CH5CN/H,0/6 min, 100% CH;CN/2 min,
CH.CN and H,O containing 0.1% TFA, flow: 1 mL/min).

The starting materials of the title compounds in Table 5 are prepared as follows:

(3R.4R)-3-Aminomethyl-4-({[4-ethyl-3-(3-methoxy-grogoxv)-benzovl]-isopropyl-amino}-

methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester:

According to the procedure described for Example 130 / reaction step C, by hydrogenation
of (3S,4R)—3—azidomethyl-4-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]—isopropy!-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (3.95 g, 7.48 mmol), dissolved in
absolute EtOH (100 mL), in the presence of Pd/C 10% (0.8 g; Engelhard 4505) at room
temperature under atmospheric pressure to give, after filtration and drying in vacuo, the title
compound as colorless oil. MS: 492.2 [M+H]". tg (HPLC, Nucleosil C18HD column, 20-100%
CH.CN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H;O containing 0.1% TFA, flow: 1
mL/min): 4.62 min.

a. (3R,4S)-3-({[4-Ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-

methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: prepared from
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(3R,4S)-3—({[4-Ethyl-3-(3-methoxy-propoxy)—benzoyl]-isopropyl—amino}-methyi)—4-
hydroxymethyi-pyrrolidine-1-carboxylic acid tert-buty! ester (4.00 g, 8.12 mmol), methane
sulfonylchloride (0.733 mL, 9.34 mmol) and NEt; (3.40 mL, 24.4 mmol) in CH.Cl, (50 mL)
similar to the procedure described for Example 130 / reaction step A, to give the title
compound as yellowish oil. TLC, R¢(hexane/AcOEt 1:3) = 0.32.

b. (3S,4R)-3-Azidomethy|-4-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester: prepared from (3R,4S)-3-
({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyi)-4-
methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (5.50 g, 8.10 mmol)
and NaN; (2.13 g, 32.4 mmol) in DMF (40 mL) similar to the procedure described for
Example 130 / reaction step B, and purification by flash chromatography on silica gel
(hexane/AcOEt 1:1) to give the title compound as colorless oil. TLC, R¢ (hexane/AcOEt 1:3)
=0.47. MS: 518.2 [M+H]'. tr (HPLC, Nucleosil C18HD column, 20-100% CH;CN/H,O/6 min,
100% CH3CN/2 min, CH3sCN and H,O containing 0.1% TFA, flow: ‘1 mbL/min): 5.89 min.

(3R.4R)-3-Cyclopropylaminomethyl-4-({[4-ethyl-3-( 3-methoxy-propoxy)-benzoyl}-isopropyl-

amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester:

To a solution of (3R,4S)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-
methyl)-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (described under step C in
example 152) (6.9 g, 11.88 mmol) in dichloroethane (112 mL), cyclopropylamine (0.92 mL,
13.1 mmol) and NaBH(OAc); (3.52 g, 16.63 mmol) are added. The solution is stirred at RT
overnight, then diluted with CH,Cl.. A saturated solution of NaHCO; is added, the layers are
separated and the aqueous one extracted twice with CHyCl,. The combined organic extracts
are dried over Na,SO,, filtered, and concentrated in vacuo. The crude material is purified by
flash chromatography on silica gel (eluent: AcCOEt/MeOH 100:0 to 85:15) to give the fitle
compound. MS (LC-MS): 532.3 [M+H]+; tz (HPLC, Macherey-Nagel Nucleosil C18 column,
10-100% CHsCN/H,0/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 ml/min): 5.58 min.

The starting materials of Examples 173 and 174 are prepared as follows:

The two diastereomers (3R.4R)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyli-isopropyl-
amino}-methyl)-4(R)-{[methyl-(2-oxo-1,2,3,4-tetrahydro-quinoline-4-carbonyl)-amino]-
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methyli-pyrrolidine-1-carboxylic acid tert-butyl ester and (3R, 4R)-3-({[4-ethyl-3-(3-methoxy-

propoxy)-benzoyll-isopropyl-amino}-methyl)-4( S)-{Imethyl-(2-oxo-1,2,3.4-tetrahydro-

quinoline—4-carbonvl)—amino]—methvl}-pvrrolidine—1-carboxvlic acid tert-butyl ester are

separated by chiral HPLC of the diasterecisomeric mixture (0.5 g) on a Chiralcel OD column
(20 mM; 5x50 cm) using n-hexane/EtOH/MeOH 90:7.5:2.5 as eluent (flow 90 mL/min, UV

detection 210 nm).

The starting materials of Examples 180 and 181 are prepared as follows:

The two diastereomers (3R,4R)—3-{[cvclopropvl-(tetrahvdro-furan—3(R)—carbonyl)-amino]—

methyl}-4-({ [4-ethy|-3-(3—methoxv—propoxy)—benzoyl]-isopropyl-amino}-methvl)-pvrrolidine-1 -

carboxylic acid tert-butyl ester and (3R.4R)-3-{[cyclopropyl-(tetrahydro-furan-3(S)-carbonyi)-

aminol-methyl}-4-({ [4-ethvl-3—(3—methoxv—propoxv)-benzovl]—isopropvl-amino}-methylt

pyrrolidine-1-carboxylic _acid tert-butyl ester are separated by chiral HPLC of the

diastereoisomeric mixture (0.33 g) on a Chiralpak AD column (20 pM; 50x500 mm) using n-
hexane/EtOH/MeOH 80:17.5:2.5 (flow rate: 110 mL/min, UV 210 nm).

The starting materials of Examples 182 and 183 are prepared as follows:

The two diastereomers (3R.4R)-3-{[cyclopropyl-(tetrahydro-pyran-3(R)-carbonyl)-aminol-

methyl}-4-({[4-ethyl-3-( 3-methoxy-propoxy)-benzoyll-isopropyl-amino}-methyl)-pyrrolidine-1-

carboxylic acid tert-butyl ester and (3R,4R)-3-{[cyclopropyl-(tetrahydro-pyran-3-carbonyl)-

aminol-methyl}-4-({ [4-ethyl-3-(3-methoxy-propoxy)-benzovll-isopropyl-amino}-methyl)-

pyrrolidine-1-carboxylic _acid tert-butyl ester are separated by chiral HPLC of the

diastereoisomeric mixture (0.33 g) on a Chiralpak OD column (20 uM; 50x500 mm) using n-
hexane/EtOH/MeOH 97:1.5:1.5 (flow rate: 120 mL/min, UV 210 nm).

The starting materials of Examples 184 and 185 are prepared as follows:

The two diastereomers (3R,4R)-3-{] cyclopropyl-cis-(4-hydroxy-cyclohexanecarbonyl)-amino}-

methyl}-4-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyil-isopropyl-amino}-methyl)-

pyrrolidine-1-carboxylic_acid tert-butyl ester and (3R ,4R)-3-{[cyclopropyl-trans-(4-hydroxy-

cyclohexanecarbonyl)-aminol-methyl}-4-({ {4-ethyl-3-(3-methoxy-propoxy)-benzoyi]-isopropyi-

amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral HPLC of
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the diasterecisomeric mixture (0.32 g) on a Chiralpak OD column (20 uM; 5x50 cm) using n-
hexane/EtOH/MeOH 97:1.5:1.5 as eluent (flow 120 mL/min, UV detection 210 nm).

The starting materials of Examples 186 and 187 are prepared as follows:

The two diastereomers (3R,4R)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzoyll-isopropyl-

aminol}-methyl)-4-{[methyl-(tetrahydro-pyran-3(R)-carbonyl)-amino}-methyl}-pyrrolidine-1-

carboxylic acid tert-butyl ester and (3R,4R)-3-({[4-ethyl-3-(3-methoxy-propoxy)-benzovl]-

isopropyl-amino}-methyl)-4-{[methyl-(tetrahydro-pyran-3(S)-carbonyl)-amino}-methyl}-

pyrrolidine-1-carboxylic _acid tert-butyl ester are separated by chiral HPLC of the

diastereoisomeric mixture (0.28 g) on a Chiralcel AD-H column (30x250 cm) using a gradient
2-propanol/CO, (flow 130 mL/min, UV detection 220 nm).

Example 188 : N-{(3S,4S)-4-[(Cyclopropyl-phenylacetyl-amino)-methyl]-pyrrolidin-3-

yimethyl}-N-isopropyl-3-(3-methoxy-propoxy)-4-methyl-benzamide

/
0%
o}

o R

= >

To a solution of (3R,4R)-3-[(cyclopropyl-phenylacetyl-amino)-methyl]-4-({[4-methyl-3-(3-
methoxy-propoxy)-benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (0.280 g, 0.44 mmol) in dioxane (3 mL), 4N HCl in dioxane (2.5 mL) is added, and the
resulting solution is lyophilized to afford the corresponding hydrochloride salt. MS (LC-MS):
536.2 [M+H]'; tz (HPLC, Nucleosil C-18HD (4x70mm, 3um), 20-100% CH;CN/H,O/6 min,
100% CH3CN/ 1.5 min; flow: 1 mL/min): 4.56 min.

The starting material is prepared in a similar manner as described in Example 149, reaction
steps A to E, as follows:
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A. (3S,4R)-3-(tert-ButyI-dimethyl-silanyloxymethyl)-4-({[4-methyl-3-(3-methoxy-
propoxy)-benzoyl]-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

From (3S,4R)-3-(tert-butyl-dimethyl—siIanyloxymethyl)-4-(isopropylamino-methyl)—pyrrolidine-
1-carboxylic acid tert-buty! ester (5 g, 12.9 mmol), 4-methyl-3-(3-methoxy-propoxy)-benzoic
acid (4.06 g, 18.1 mmol), BOPCI (4.6 g, 18.1 mmol) and triethylamine (7.2 mL, 51.7 mmol).
TLC, Rf (AcOEt) = 0.7. MS (LC-MS): 493 [M+H-Boc]".

B. (3R,4S)-3-({[4-Methyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

From (38,4R)—3—(tert—butyl-dimethyl-silanyloxymethyl)—4-({[4-methyl-3-(3-methoxy—propoxy)-
benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl ester (6.79 g, 11.5
mmol) and TBAF (5.42 g, 17.2 mmol) to give the title compound as yellow oil which was
used in the next step without purification. TLC, Rf (AcOEt) = 0.4. MS (LC-MS): 423 [M+H-
tBu]*; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H20/5 min, 100%
CH,CN/3 min, CHsCN and H20 containing 0.1% TFA, flow: 1.5 mL/min) : 6.05 min.

C. (3R,4S)-3-({[4-Methyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
formyl-pyrrolidine-1-carboxylic acid tert-butyl ester

From (3R,4S)—3—({[4—methyI-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)—4-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (5.7 g, 11.9 mmol) and Dess
Martin Periodinane (5.1 g, 11.9 mmol) to give the title product as a yellow oil which was used
in the next step without purification. TLC, Rf (AcOEt) = 0.49.

D. (3R,4R)-3-({[4-Methyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
cyclopropylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

From (3R,4S)—3-({[4-methyl-3—(3-methoxy-propoxy)—benzoyl]—isopropyl-amino}-methyl)-4-
formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (3 g, 6.29 mmol), cyclopropyl amine
(0.395 mL, 6.92 mmol) and NaBHOAc; (1.87 g, 8.81 mmol) and purification by flash
chromatography on silica gel (AcOEt/MeOH 100:0 to 85:15) to give the title compound as
colorless oil. TLC, Rf (AcOEt) = 0.63. MS (LC-MS): 518.3 [M+H]"; tx (HPLC, Nucleosil C-
18HD (4x70mm, 3um), 20-100% CH3;CN/H,0/6 min, 100% CH3CN/ 1.5 min; flow: 1 mL/min):
5.37 min.
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E. (3R,4R)-3-[(Cyclopropyl-phenylacetyl-amino)-methyl]-4-({[4-methyl-3-(3-methoxy-
propoxy)-benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

From (3R,4R)-3—({[4—methyl-3-(3-methoxy—propoxy)-benzoyl]-isopropyl-amino}-methyl)-4-
cyclopropylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.3 g, 0.579 mmol),
phenylacethyl chloride (0.092 mL, 0.695 mmol) and triethylamine (0.12 mL, 0.869 mmol) and
purification by flash chromatography (c-hexane/AcOEt 1:1 to 0:1) to give the titte compound
as colorless oil. TLC, R; (AcOEt/c-hexane 4:1) = 0.15. MS (LC-MS): 610.3 [M+H]"; (LC-MS
Waters Symmetry C18, 2.1x30mm, 20-100% CH3CN/5 min) : 4.63 min.

3-(3-Methoxy-propoxy)-4-methyi-benzoic acid

/
o}

5

OH
<
a. 3-Hydroxy-4-methyl-benzoic acid methyl ester
To a solution of 3-hydroxy-4-methyl-benzoic acid (5 g, 32.8 mmol) in MeOH (100 mL) cc
H,SO, (1 mL) is added. The solution is refluxed for 14 h, then concentrated to about 30 mL
and poured into water. The aqueous layer is extracted with ether (50 mL x 4) and the
combined organic extracts are neutralized with a saturated aqueous solution of NaHCO; (50
mL x 2), washed with brine (50 mL), dried over Na,SO,, filtered and concentrated to give the
title compound as a white powder. TLC, Ry (hexane/AcOEt 2:1 ) = 0.55. 'H-NMR (CDCls, 300
MHz): § = 2.3 (s, 3H), 3.9 (s, 3H), 7.15 (d, 1H), 7. 5 (d, 1H), 7.6 (s, 1H) ppm.

b. 3-(3-Methoxy-propoxy)-4-methyl-benzoic acid methyl ester

A solution of 3-hydroxy-4-methyl-benzoic acid methyl ester (7.7 g, 32.43 mmol), potassium
carbonate (6.72 g, 48.65 mmol) and 1-iodo-3-methoxy propane (7.14 g, 35.68 mmol) in
acetonitrile (125 mL) is stirred at reflux for 26 h. The solvent is concentrated under reduced
pressure, HO (100 mL) is added, and the aqueous layer is extracted with ether (50 mL x 4).
The combined organic extracts are washed with brine, dried over anhydrous sodium sulfate
and concentrated under reduced pressure to afford the title which is used without further
purification in the next step. TLC, R¢ (hexane/AcOEt 2:1 ) = 0.65. "H-NMR (CDCl3, 300 MHz):
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§=2.10 (p, 2H), 2.3 (s, 3H), 3.38 (s, 3H), 3.62 (¢, 2H), 3.9 (s, 3H), 4.15 (t, 2H), 7.15 (d, 1H),

7.45 (s, 1H), 7.55 (d, 1H) ppm.

c. 3-(3-Methoxy-propoxy)-4-methyl-benzoic acid

A solution of 3-(3-methoxy-propoxy)-4-methyl-benzoic acid methyl ester (7.12 g, 32.86
mmol) and NaOH (1 N in water, 100 mL, 100 mmol) in EtOH (100 mL) is refluxed for 1 h.
The reaction mixture is allowed to reach RT, and the solvent is concentrated under reduced

pressure. The residue is dissolved in water (200 mL) and washed with ether (50 mL x 3).

The pH is adjusted to 2 by addition of cc HCl and the aqueous layer extracted with AcOEt

(150 mL x 2). The combined organic extracts are dried over Na,SO,, filtered and

concentrated in vacuo. The crude material is recrystallized in diethyl ether/hexane to afford
the desired title product. TLC, Ry (hexane/AcOEt 2:1 ) = 0.15. MS (LC-MS): 224.0 [M-HJ". 'H-
NMR (CDCls, 300 MHz): & = 2.10 (p, 2H), 2.3 (s, 3H), 3.38 (s, 3H), 3.62 (t, 2H), 4.15 (t, 2H),
7.2 (d, 1H), 7.55 (s, 1H), 7.65 (d, 1H) ppm.

The following Examples are prepared according to the procedures described above for

Example 188 :
Table 6
Example | configuration structure [M+H]® |tz (HPLC)
/
0€
0 H
189 (38, 45) C 0 Cko 510.2 4.21°
N— N
D
/
o%
0 H
190 (38, 4S) 0 Qo 5044 | 4.45°
—<\ e G >—Co
— N
—Q \
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191 (38, 49) >\: o {”_Lo 518.3 4.47°
BEAPe
o]
0/
¢
192 (38, 48) C 0 C{o 566.2 4.92°
N—" N OMe
_ﬁ
/
°§
o H .
193 (3S, 4S) o™ o o 580.3 5.14°
% >_/<NJ NHO
= >
O/
¢
194 (38, 49) C 0 QO 540.3 4812
N“S N\ OMe
_Q
0/
195 (3S, 4S) °>: 0 N o o 554.2 4.96°
NJS—j\N%_«—o
=
/
O
¢
196 (38, 4S) OC 0 CLOQLE 559.3 4.69°
N—" N
— >
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H
197 (3S, 4S) °>\: 0 (’“_7\%_@ 526.3 4.71°

/
O{
H
198 (38, 4S) R o M o 530.3 4.64°
‘G%NJS{NZCO
O

/
e}
{ =0
o H N
199 (3S, 48) _Off °>\_§ 581.2 2 45"
‘S{N\ )

_ﬁ
0/
O
N
200 (38, 4S) _©_<° LL° i 607.2 2.60°
N—" N
— >
/
(o]
201 (38, 4S) >\: o @\o 544.2 2.30°
N N
— >
/
O%
H
202 (38, 4S) °>\: o QO ' 572.3 3.05°
N—" N  OMe
— >
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203 (38, 4S) OC o Qo 546.3 3.02°
N—" N “OMe
ﬂ
O/
S
204 (38, 4S) °>\: o Qo 492.3 2.46°
N—" N “oH
._Q
O/
0
{ >
o H
205 (38, 49) C o Qoﬁ 585.3 2.47°
N—" N
— >
/
O
H
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N— N OH
_Q
/
O{
H
207 (38, 49) VR N 518.3 2.67°
4€ >_/<N_‘5. N}-—{\ >=OH
_Q
/
[s]
H HO
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_ﬂ




WO 2006/100036 PCT/EP2006/002578

-181 -

209 (38, 49) v Qo&—@ 5403 | 261°
N—‘::

559.2

[8)
N>—
H
210 (3S, 48) OC o (N 0>L§:) 1.87°
—<“‘§_le

211 (38, 4S)

Q N (o
C 0 0, 5443 2.79
N_;S—LN)—-( >=OH
— >

/
Og

212 (38, 4S) Q o Qo oH 540.3 2.66°
{HJ O

_ﬂ
/
O%
H
213 (38, 48) U Qo 500.2 2.52°
N—" N
— NI

SOV

214 (38, 4S) °>\: o Qoﬁ 532.3 2.80°
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o H
215 (35.48) >\: o Qom 522.2 4.45°
‘—<_\~¢: ﬁ

216 (35.,4S) >\: o C{o@ 524.2 4.53°

(0}
217 (35.43) C 0 Qoy_p 504.2 3.53°
& N
H

218 (3S,4S) 540.2 4.94°

/
(o]
219 § ., 3.97e
(35.45) N
220 _G_/(O Llo ° | 183 1 390

291 Oi H 4.07°
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Q
223 § . 3.92°
224 (38,48) 0 QO o/ 532-2 4.089
N—" N :\
._< \
/
Q
225 § . 3.76°
2 (35,48) C 0 Qo J 518.2 3.90°
_@—““ i -

? t= (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100%
CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

® {o (Waters Symmetry C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CH;CN/H,0, 2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

) ts (Waters Symmetry C18 column, 5-95% CH3;CN/H,0/3.5 min, 95% CH3;CN/H,0, 2 min,
CH;CN and H,O containing 0.1% TFA, flow: 0.6 mL/min).

9 tz (HPLC, Nucleosil C18HD column, 5-100% CH,CN/H,0/6 min, 100% CHs;CN/2 min,
CH3CN and H,O containing 0.1% TFA, flow: 1 mL/min).

® tz (HPLC, Nucleosil C18HD column, 20-100% CH,CN/H,0/6 min, 100% CH;CN/2 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1 mL/min).

The starting materials of the title compounds in Table 6 are prepared as follows:

(3R, 4R)-3-Aminomethyl-4-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyi]-

amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester:

According to the procedure described for Example 130/reaction step C, by hydrogenation of
(3S,4R)-3-azidomethyl-4-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (3.68 g, 7.31 mmol), dissolved in MeOH
(80 mL), in the presence of Pd/C 10% (1.0 g; Engelhard 4505) at room temperature under
atmospheric pressure to give, after filtration and drying in vacuo, the title compound as oil.
MS: 478.2 [M+H]". tx (HPLC, Nucleosil C18HD column, 20-100% CHsCN/H,0/6 min, 100%
CH3CN/2 min, CH;CN and H,0 containing 0.1% TFA, flow: 1 mL/min): 4.28 min.
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a. (3R,4S)-3-({|sopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyl]-amino}-methyl)-4-
methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: prepared from
(38,4R)~3-hydroxymethyl—4—({isopropyl—[3-(3-methoxy—propoxy)—4-methy|-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (3.80 g, 7.94 mmol),
methane sulfonylchloride (0.717 mL, 9.13 mmol) and NEf; (3.32 mL, 23.8 mmol) in CH.Cl;
(50 mL) similar to the procedure described for Example 130 / reaction step A, to give the title
compound as yellowish oil. TLC, R; (hexane/AcOEt 1:3) = 0.21.

b. (33,4R)-3—Azidomethyl-4-({isopropyl-[3-(3—methoxy-propoxy)-4-methyl-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester: prepared from (3R,4S)-3-
({isopropyl-[3—(3—methoxy—propoxy)-4-methyl—benzoyl]-amino}—methyl)—4—methane—
sulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (4.42 g, 7.94 mmol) and NaN;
(2.09 g, 31.8 mmol) in DMF (40 mL) similar to the procedure described for Example 130 /
reaction step B, and purification by flash chromatography on silica gel (hexane/AcOEt 1:1) to
give the title compound as oil. TLC, R (hexane/AcOEt 1:3) = 0.45. MS: 504.2 [M+H]". tr
(HPLC, Nucleosil C18HD column, 20-100% CH5CN/H,0/6 min, 100% CH3CN/2 min, CH;CN
and H,O containing 0.1% TFA, flow: 1 mL/min): 5.65 min.

(3R, 4R)-3-({ [4-Methyl-3-(3-methoxy-propoxy)-benzoyll-isopropyl-amino}-methyl)-4-

methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

In a similar manner as described in Example 9 for the reaction step J, the following starting
materials is prepared from (3R,4S)-3-({[4-methyi-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (prepared under C in
example 190) (2 g, 4.2 mmol), 2N solution of methylamine in MeOH (10.5 mL, 21 mmol) and
NaBH, (0.318 g, 8.40 mmol) and purification by flash chromatography on silica gel
(ACOEt/MeOH 90:10, then AcCOEt/MeOH/NH,OH 89:10:1) to give a colorless oil. MS: 492.1
[M+H]".

The starting materials of Examples 219 and 220 are prepared as follows:
The two diastereomers (3R.4R)-3-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyl]-

amino}-methyl)-4-{[methyl-(2-tetrahydro-pyran-2(R)-yl-acetyl)}-amino}-methyi}-pyrrolidine-1-

carboxylic acid tert-butyl ester and (3R.4R)-3-({isopropyl-{3-(3-methoxy-propoxy)-4-methyl-

benzovll-amino}-methyl)-4-{{methyl-(2-tetrahydro-pyran-2(S)-yl-acetyl)-aminol-methyl}-

pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral HPLC of the
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diastereoisomeric mixture (0.59 g) on a Chiralpak AD column (20 pM; 5x50 cm) using n-
hexanefisopropanol 8:2, containing 0.1% TFA, as eluent (flow 100 mL/min, UV detection 210
nm).

The starting materials of Examples 221 and 222 are prepared as follows:

The two diastereomers (3R,4R)—3-{[cvclopropyl-(z-tetrahvdro-furan-Z(R)-vl-acetvl)-amino]—

methvl}-4-({isopropvl-[3-(3—methoxv-propoxv)-4—methy!—benzovl]—amino}-methvl)-pvrrolidine-
1-carboxylic acid tert-butyl ester and (3R,4R)—3-{[cvclopropvl-(Z-tetrahvdro-furan—Z(S)-vI-

acetyl)-aminol-methyi}-4-({ isopropvl—[3~(3-methoxv—Dropoxv)—4-methvl-benzovl]-amin&

methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester are separated by chiral HPLC of the

diastereoisomeric mixture (0.33 g) on a Chiralpak aD column (20 pM; 5x50 cm) using n-
hexane/EtOH/MeOH 80:15:15 as eluent (flow 120 mL/min, UV detection 210 nm).

The starting materials of Examples 223 and 224 are prepared as follows:

The two diastereomers (3R,4R)-3-({isopropvl-[3-(3-methoxv-propoxv)-4—methv|-benzovl]—

amino}-methy-4-{[ cis—(4-methoxv—cvclohexanecarbonvl)-methvl—amino]-methyl}-pyrrolidine-

{-carboxvlic acid tert-butyl ester and (3R 4R)-3-({isopropyi-[3-(3-methoxy-propoxy)-4-methyl-

benzovl]-amino}-methyl)-4-{[trans-(4—methoxv—cvc|ohexanecarbonvl)-methvl-amino]-methvl}—

pyrrolidine-1-carboxylic _acid tert-butyl ester are separated by chiral HPLC of the

diastereoisomeric mixture (0.50 g) on a Chiralpak OD (20 pM; column 5x50 cm) using n-
hexane/EtOH/MeOH 97:1.5:1.5 as eluent (flow 120 mL/min, UV detection 210 nm).

The starting materials of Examples 225 and 226 are prepared as follows:

The two diastereomers (3R,4R)—3-({isopropvl—[3-(3-methoxv—propoxv)-4—methvl-benzovll-

amino}-methyl)-4-{ [cis-(4-methoxv—cvclohexanecarbonvl)—amino]—methvl}-pvrrolidine—1-

carboxylic acid tert-butyl ester and (3R.4R)-3-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-

benzovll-amino}-methyl)-4-{ [trans-(4-methoxy-cyclohexanecarbonyl)-amino]-methyl}-

pyrrolidine-1-carboxylic _acid _tert-butyl ester are separated by chiral HPLC of the

diastereocisomeric mixture (0.29 mg) on a Chiralpak OD (20 pM; column 5x50 c¢m) using n-
hexane/EtOH/MeOH 97:1.5:1.5 as eluent (flow 120 mL/min, UV detection 210 nm).

Example  227: 1-(3-Methoxy-propyl)-1H-indole-6-carboxylic __acid {(35,45)-4-
|(cyclogrogyl-phenylacetvl-amino)-methvl]-pvrrolidin-3-vlmethyl}-isogrogyl-amide
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To a solution of (3R,4R)—3-[(cyclopropyl—phenylacetyl-amino)-methyl]-4—({isopropyl-[1—(3-
methoxy-propyl)-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl
ester (0.15 g, 0.232 mmol) in dioxane (3 mL), 4N HCl in dioxane (1 mL) is added, and the
resulting solution is lyophilized to afford the corresponding hydrochloride salt. MS (LC-MS):
545.2 [M+H]"; tg (HPLC, Waters Symmetry C18, 3.5um, 2.1x50mm, 20-95% CH3;CN/H,0/3.5
min, 95% CH;CN/2 min, CH;CN and H,O containing 0.1% HCOOH, flow: 0.6 mL/min): 2.46

min.

The starting material is prepared in a similar manner as described in Example 149, reaction
steps A to E, as follows:

A. (3S,4R)-3-(tert-ButyI-dimethy!-silanyloxymethyl)-4-({isopropyl-[1 -(3-methoxy-
propyl)-1H-indole-6-carbonyl}-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl
ester

From (3S,4R)-3-(tert—butyl-dimethyl-siIanyloxymethyl)—4-(isopropylamino-methyl)-pyrrolidine—
1-carboxylic acid tert-butyl ester (5 g, 12.9 mmol), 1-(3-methoxy-propyl)-1H-indole-6-
carboxylic acid (4.22 g, 18.1 mmol), BOPCI (4.6 g, 18.1 mmol) and triethylamine (7.2 mL,
51.7 mmol). TLC, Rf (AcOEt) = 0.32.

B. (3S,4R)-3-Hydroxymethyl-4-({isopropyl-[1 -(3-methoxy-propyl)-1H-indole-6-carbonyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyi ester

From (3S,4R)—3-(tert—butyl—dimethyl-siIanyloxymethyl)—4—({isopropyl-[1-(3-methoxy-propyl)-
1H-indole-6-carbonyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (6.79 g,
11.3 mmol) and TBAF (5.35 g, 17.0 mmol) and purification by flash chromatography on
silivca gel (chexane/AcOEt 50:50 to 0:100 to AcOEt/MeOH 90:10). TLC, Rf (AcOEt) = 0.34.
MS (LC-MS): 432 [M+H-tBu]’; g (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH3CN/H20/5 min, 100% CHsCN/3 min, CHsCN and H20 containing 0.1% TFA, flow: 1.5
mL/min) : 5.73 min.

C. (3S,4R)-3-Formyl-4-({isopropyl-[1-(3-methoxy-propyl)-1 H-indole-6-carbonyi]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester From (3S,4R)-3-
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hydroxymethyl-4-({isopropyl-[1-(3-methoxy-propyl)-1H-ind ole-6-carbonyl]-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (4.3 g, 8.82 mmol) and Dess Martin Periodinane
(4.11 g, 9.70 mmol) to give the title product as a yellow oil which was used in the next step

without purification.

D. (3R,4R)-3-Cyclopropylaminomethyl-4-({isopropyl-[1 -(3-methoxy-propyl)-1H-indole-6-
carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic

From (3S,4R)-3-formyl-4-({isopropyl-[ 1-(3-methoxy-propyl)-1 H-indole-6-carbonyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (2 g, 4.12 mmol), cyclopropyl amine
(0.318 mL, 4.53 mmol) and NaBHOAc; (1.2 g, 5.77 mmol) and purification by flash
chromatography on silica gel (CH.Cl,/MeOH 95:5 to CH,Cl,/MeOH/NH,OH 90:10:1). MS
(LC-MS): 527.3 [M+H]"; tr (Waters Symmetry C18, 3.5um, 2.1x50mm, 20-95%
CHsCN/H,0/3.5 min, 95% CHsCN/2 min, CH;CN and H,O containing 0.1% HCOOH, flow:
0.6 mL/min): 2.45 min.

E. (3R,4R)—3-[(CycIopropyl-phenylacetyl-amino)-methyl]-4-({isopropyl-[1 -(3-methoxy-
propyl)-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl
ester

From (3R,4R)-3-cyclopropy|aminomethyl-4—({isopropyl-[1-(3-methoxy—propy|)—1H-indole-6-
carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic (0.25 g, 0.475 mmol), phenylacethyl
chioride (0.069 mL, 0.522 mmol) and triethylamine (0.079 mL, 0.569 mmol) and purification
by preparative HPLC (C18-ODB-5 pm, 19x50 mm, eluent: CH;CN /H,0 + 0.1 % HCOOH).
MS (LC-MS): 645.3 [M+H]"; tr (HPLC, Waters Symmetry C18, 3.5um, 2.1x50mm, 20-95%
CHsCN/H,0/3.5 min, 95% CH;CN/2 min, CH;CN and H,O containing 0.1% HCOOH, flow:
0.6 mL/min) : 4.11 min.

1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid

a. 1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid methyl ester
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To a solution of methyl! indole-6-carboxylate (5.0 g, 28.5 mmol) in DMF (25 mL) is added
under nitrogen, NaH-60% dispersion in oil (1.25 g, 31.3 mmol), the mixture is heated at 60°C
for 2 h, cooled to RT and 1-bromo-3-methoxypropane (8.7 g, 57.0 mmol) is added. The
mixture is further stirred at 60°C overnight. The crude mixture is poured into an aqueous
solution of NH,CI and diluted with CH,Cl,. The layers are separated and the aqueous one
extracted twice with CH,Cl,. The combined organic extracts are washed with water, dried
over Na,SOy,, filtered and concentrated to give the title product. MS (LC-MS): 248.0 [M+H]";
tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H,0O/5 min, 100%
CHsCN/3 min, CHsCN and H;O containing 0.1% TFA, flow: 1.5 mi/min): 5.69 min.

b. 1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid

To a solution of 1-(3-methoxy-propyl)-1H-indole-6-carboxylic acid methyl ester (7 g, 28.5
mmol) in MeOH (50 mL) is added NaOH 2N (28.5 mL), and the mixture is stirred for 3 h. The
solvent is concentrated and the remaining aqueous residue is acidified with HCl 1N and
extracted twice with CH,Cl,. The combined organic extracts are dried over Na,SO,, filtered
and concentrated to give title product. TLC, R¢ (c-hexane/AcOEt 2:1) = 0.25. MS (LC-MS):
232.0 [M+H]", tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3;CN/HO/5
min, 100% CH;CN/3 min, flow: 1.5 ml/min): 5.04 min.

The following Example is prepared according to the procedures described above for
Example 227:

Table 7

Example | configuration structure [M+H]" | tr (HPLC)

N
228 (38, 48) LG_{) qo%@ 519.3 2.32
N— N ' '
\

tr (HPLC, Waters Symmetry C18, 3.5um, 2.1x50mm, 20-95% CH3CN/H,0/3.5 min, 95%
CH5CN/2 min, CH3CN and H,O containing 0.1% HCOOH, flow: 0.6 mL/min).

The starting material of the title compound in Table 7 is prepared as follows:
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(3R, 4R)-3-({Isopropyl-[1-(3-methoxy-propyl)-1 H-indole-6-carbonyl]-amino}-methyi)-4-

methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

In a similar manner as described in Example 9 for the reaction step J, the following starting
material is prepared from (3S,4R)-3-formyl-4-({isopropyl-[ 1-(3-methoxy-propyl)-1H-indole-6-
carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (2 g, 4.12 mmol)
(prepared under C in example 229), 2N solution of methylamine in MeOH (10.3 mL, 20.6
mmol) and NaBH, (0.156 g, 4.12 mmol) and purification by flash chromatography on silica
gel (CH,Cl/MeOH 95:5 to CH,Cl,/MeOH/NH,OH 90:10:1). MS (LC-MS): 501.3 [M+H]"; tr
(Waters Symmetry C18, 3.5um, 2.1x50mm, 20-95% CHs;CN/H,0/3.5 min, 95% CH3CN/2
min, CHsCN and H,O containing 0.1% HCOOH, flow: 0.6 mL/min): 2.40 min.

The following Examples are prepared according to the procedures described above for
Examples 227, 233 and 282 using (3R,4R)-3-cyclopropylaminomethyl-4-({cyclopropyl-[4-
methoxy-3-(3-methoxy—propoxy)-benzoyl]-amino}-methyl)—pyrrolidine-1-carboxylic acid tert-
butyl ester:

Table 8

Example | configuration structure [M+H]" | tr (HPLC)

229 (38, 4S) C 0 0 550 3.86
N— <—LN
9 >

°é
2

230 (38, 43) : 565.9 5.16

<(
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231 (35,48) | | o (™ o 532 5.23
{4 3
47
/
o]
S
[0}
232 38.48) | | C o ™ o /(—) 560.2 3.33
o) q »o
N— N}>

tr (HPLC, Nucleosil C-18HD, 20-100% CH;CN/H,0/6 min, 100% CH3;CN/1.5 min, flow: 1

mi/min).

The starting material of the title compounds in Table 8 is prepared as follows:

(3R.4R)-3-Cyclopropylaminomethyl-4-({cyclopropyl-[4-methoxy-3-( 3-methoxy-propoxy)-

benzovll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

Iin a similar manner as described in Example 149 for the reaction step D, the following

starting material is prepared from (3R,48)-3-({cyclopropyl-[4-methoxy-3-(3-methoxy-

propoxy)-benzoyl]-amino}-methyl)-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (1.79

g, 3.65 mmol) (prepared according to example 9 using cyclopropyl amine instead of

isopropyl amine under F), cyclopropyl amine (0.287 mL, 4.01 mmol) and NaBHOAc; (1.14 g,

5.11 mmol) to give the title compound which is used in the next steps without further
purification. TLC, R¢ (CH2CL/ACOEt 9:1) = 0.35. MS (LC-MS): 532.0 [M+H]".

Example 233 : Cyclopropyl-[(38*,4S8*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-

benzoyl|-amino}-methvl)-pvrrolidin-3-ylmethvl]-carbamic acid cyclopropylmethyl ester

/
o}

i
o@:g JS_L%;O g

To a solution of (3S*4R*)-3-[(cyclopropyi-cyclopropylmethoxycarbonyl-amino)-methyl}-4-

({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-
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carboxylic acid tert-butyl ester (140 mg, 0.222 mmol) in dioxane (4 mL), 4N HCl in dioxane (2
mL) is added and the resulting solution is stirred at RT for 7h. Lyophilization affords the
corresponding hydrochloride salt. MS (LC-MS): 532.1 [M+H]"; tz (HPLC, Macherey-Nagel
Nucleosil C18 column, 10-100% CHsCN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mi/min): 5.37 min.

The starting material is prepared as follows:
(3S*,4R*)-3-[(Cyclopropyl-cyclopropylmethoxycarbonyl-amino)-methyl]-4-({isopropyl-
[4-methoxy-3-(3-methoxy-propoxy) -benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester

To a solution of cyclopropylmethanol (29uL, 0.366 mmol) in CH)Cl, (5 mL)
bis(trichloromethyl) carbonate (40 mg, 0.136 mmol) followed by DMAP (143 mg, 1.170
mmol) are added and the resulting milky suspension is stirred at RT for 15 min. Then a
solution of ((3R*4R*)-3-cyclopropylaminomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (215 mg,
0.403 mmol) in CH,Cl, (5 mL) is added and the resulting clear solution is stirred at RT for
another 3.5 h. Evaporation of the solvent affords the crude product which is purified by
preparative HPLC (Waters C;s ODB, eluent: H,O/CH;CN 20 to 100%) to give the title
compound. MS (LC-MS): 532.0 [M+H-Boc]"; tzx (HPLC, Macherey-Nagel Nucleosil C18
column, 10-100% CHsCN/H,0O/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mi/min): 6.48 min.

The following Examples are prepared according to the procedures described above for

Example 233 or described below for Example 282:

Table 9

Example | configuration structure [M+H]" |tz (HPLC)

/
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* * 0 Y
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H H o
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@ tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H;O/5 min, 100%
CH,CN/3 min, CH5CN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

b {z (Waters Symmetry C18 column, 10-95% CHsCN/H,0/3.5 min, 95% CHsCN/H;0, 2 min,
CH3CN and H,0 containing 0.1% TFA, fiow: 0.6 mbL/min).

9 s (Waters Symmetry C18 column, 5-95% CH3CN/H;0/3.5 min, 95% CHscN/Hgo; 2 min,
CH5CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

The starting material of Example 245 is prepared as follows:
(3S*,4R*)-3-{[Cyclopropyl-(2-methyl-2-methylcarbamoyl-propoxycarbonyl)-amino}-
methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester

/
.Y
§ 0.0
ol )4
L
— >
HBTU (161 mg, 0.43 mmol) is added to a solution of (3S*,4R*)-3-{[(2-carboxy-2-methyl-

propoxycarbonyl)-cyclopropyl-amino]-methyi}-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]‘—amino}-niéthyl)—byrrdlidine-1-carboxylic acid tert-butyl ester (240 mg, 0.35
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mmol) in CHsCN (10 mL) at 0°C. After 5 min a solution of methylamine (44 pL, 0.35 mmol,
8M in EtOH) and triethylamine (493 pL, 3.54 mmol) in CH;CN (10 mL) is added at 0°C and
the reaction solution is stirred at RT for 5 h. Another portion of methylamine (0.22 mL, 1.75
mmol) is added and stirring is continued for another 16 h. Then, triethylamine (247 yL, 1.77
mmol) and HBTU (268 mg, 1.02 mmol) are added and the reaction mixture is stirred at 50°C
for another 16 h. The solvent is evaporated and the crude product purified by HPLC
(Interchrom Cy3 ODB 10 pum, 28x250 mm, eluent: CH;CN/H;O 5%/2.5 min, CHzCN/H,O 5-
100%/23 min, 100% CH;CN/4.5 min, flow 40 mL/min) to give the tite compound. MS (LC-
MS): 691.4 [M+H]"; tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH,CN/H,0/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5

mi/min): 5.38 min.

The starting material is prepared as follows:

A. (38*,4R*)-3-{[Cyclopropyl-(2-methoxycarbonyl-2-methyl-propoxycarbonyl)-amino]-
methyl}-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described above for NVP-BGW706 from
((3R*,4R*)—3-cyc|opropylaminomethyl—4-({isopropyl-[4—methoxy—3—(3~methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and methyl 2,2-
dimethyl-3-hydroxypropionate using bis(trichloromethyl) carbonate. MS (LC-MS): 592.1
[M+H-Boc]"; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3;CN/H,0/5 min,
100% CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mi/min): 5.92 min.

B. (3S*4R*)-3-{[(2-Carboxy-2-methyl-propoxycarbonyl)-cyclopropyl-amino]-methyl}-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester

A mixture of (3S*4R*)-3-{[cyclopropyl-(2-methoxycarbonyl-2-methyl-propoxycarbonyl)-
amino]-methyl}-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (290 mg, 0.42 mmol) and LiOHe.H,O (44 mg,
1.05 mmol) in H,O (2 mL) and THF (6 mL) is stirred at RT for 3 d. After evaporation of the
solvent 1N HCl is added and the mixture is extracted with ethyl acetate. Drying (Na,;SO,) of
the combined extracts, filtration and evaporation of the solvent affords the title compound
which is used without further purification. MS (LC-MS): 578.0 [M+H-Boc]"; tr (HPLC,
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Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H;O/5 min, 100% CH;CN/3 min,
CHsCN and H,O containing 0.1% TFA, flow: 1.5 mi/min): 5.44 min.

The following Examples are prepared according to the procedures described above for
Example 233 or below for Example 282 using (3R,4R)-3-cyclopropylaminomethyl-4-
({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyll-amino}-methyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester or (3R,4R)-3-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-
benzoyl]-amino}-methyl)-4-methylaminomethyi-pyrrolidine-1-carboxylic acid tert-butyl ester:

Table 10

Example | configuration structure [M+H]" | tr (HPLC)
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=

? tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100%
CH3CN/3 min, CH3CN and H,O containing'0.1% TFA, flow: 1.5 mL/min).

® t (Waters Symmetry C18 column, 20-95% CHyCN/H,0/3.5 min, 95% CH;CN/HO, 2 min,
CH3CN and H,;O containing 0.1% TFA, flow: 0.6 mL/min).

Example 282 : Cyclopropyl-[(3S,4S)-4-({[4-ethy!l-3-(3-methoxy-propoxy)-benzoyl}-

Imethyl}-carbamic acid isobutyl ester

To a solution of (3S,4R)-3-{(cyclopropyl-isobutoxycarbonyl-amino)-methyi}-4-({[4-ethyl-3-(3-
methoxy-propoxy)-benzoyll-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (0.280 g, 0.443 mmol) in dioxane (2 mL), 4N HCl in dioxane (2 mL) is added, and the
resulting solution is lyophilized to afford the corresponding hydrochloride salt. MS (LC-MS):
532 [M+H]"; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H,0/5 min,
100% CH3CN/3 min, CH3;CN and H,0 containing 0.1% TFA, flow: 1.5 mi/min): 5.52 min.
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The starting material is prepared as follows:
(3S,4R)-3-[(Cyclopropyl-isobutoxycarbonyl-amino)-methyi}-4-({[4-ethyl-3-(3-methoxy-
propoxy)-benzoyl}-isopropyl-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a solution of (3R,4R)-3-cyclopropylaminomethyl-4-({{4-ethyl-3-(3-methoxy-propoxy)-
benzoyl]-isopropyt-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (250 mg,
0.470 mmol) in CH,Cl, (3 mL) are added isobutylchloroformate (84 mg, 0.611 mmol) and
triethylamine (85 pL, 0.611 mmol) under a N, atmosphere. The mixture is stirred overnight at
RT, diluted with CH,Cl, and poured into an aqueous saturated solution of NaHCO;. The
layers are separated and the aqueous one extracted twice with CH.Cl,. The combined
organic extracts are dried over Na,SO,, filtered and concentrated. The crude residue is
purified by flash chromatography on silica gel (eluent: CH,Cl./MeOH 100:0 to 90:10) to give
the title compound. MS (LC-MS): 532 [M+H-Boc]"; tr (HPLC, Macherey-Nagel Nucleosil C18
column, 10-100% CH;CN/H,O/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mi/min): 8.22 min.

The following Examples are prepared according to the procedures described above for

Example 233 or Example 282;

Table 11
Example configuration structure [M+H]" | g (HPLC)
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¥ tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100%
CH3CN/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min).



WO 2006/100036 . PCT/EP2006/002578

- 204 -

b t- (Waters Symmetry C18 column, 20-95% CH3;CN/H;0/3.5 min, 95% CHsCN/H.0, 2 min,
CH;CN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

The following Examples are prepared according to the procedures described above for
Example 233 or Example 282 using (3R,4R)-3-cyclopropylaminomethyl-4-({isopropyl-[1-(3-
methoxy-propyl)-3-methyl-1H-indole-6-carbonyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester:

Table 12

Example configuration structure [M+H]" | tg (HPLC)

[
0]
7o
291 (38, 49) L@_@_}_koyo o) 575 5.67°
< b

/
f// )
292 (3S, 49) 7SI N,

’ 541 5.66°
/EQ—/( S—L%:%

o
_Q
{
I/// ’
i o (M
203 3S, 4S /L©J< \
( ) Nj‘lNP 569.3 422
— e

@

3tz (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHiCN/H;0/5 min, 100%
CH5CN/3 min, CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min).
® tz (HPLC, Nucleosil C-18HD (4x70mm, 3um), 20-100% CHsCN/H,0/6 min, 100% CH3CN/

1.5 min; flow: 1 mL/min).

N-(2-Hydroxy-1,1-dimethyl-ethyl)-acetamide
A mixture of 2-amino-2-methyl-propan-1-ol (2.0 mL, 20.4 mmol), acetanhydride (1.9 mL,
20.4 mmol) and NaHCO;s (2.6 g, 30.6 mmol) in H,O (20 mL) is stirred at RT for 16 h. For
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workup 1N HCl is added and the mixture is extracted with ethyl acetate. Drying (NazS0,) of
the combined extracts, filtration and evaporation of the solvent yields the title compound as a
colorless solid. MS (LC-MS): [M+H]'= 132.2. tg (HPLC, Waters Symmetry C18 column, 20-
95% CH;CN/H,0/3.5 min, 95% CH;CN/H;0, 2 min, CH;CN and H;O containing 0.1% TFA,
flow: 0.6 mL/min): 0.38 min.

N-(1-Hydroxymethyl-cyclopentyl)-acetamide

The title compound is prepared analogously as described for N-(2-hydroxy-1,1-dimethyl-
ethyl)-acetamide from (1-amino-cyclopentyl)-methanol. MS (LC-MS): [M+H]'= 158.2. tr
(HPLC, Waters sun fire C18 column, 5-95% CH3;CN/H;0/3.5 min, 95% CH3;CN/H,0, 2 min,
CHsCN and H,O containing 0.1% TFA, flow: 0.8 mL/min): 1.76 min.

1-(4-Hydroxymethyl-piperidin-1-yl)-ethanone

The title compound is prepared analogously as described for N-(2-hydroxy-1,1-dimethyl-
ethyl)-acetamide from piperidin-4-yl-methanol. MS (LC-MS): [M+H]'= 158.3. tgr (HPLC,
Waters Symmetry C18 column, 5-95% CHsCN/H,0/3.5 min, 95% CH;CN/H,0, 2 min,
CH4CN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 0.39 min.

Example 294 : Benzyl-ethyl-carbamic acid (3S.4S)-4-({isopropyi-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yimethyl ester

0/
P
oL R

To a solution of (3S,4R)-3-[(benzyl-ethyl-carbamoyloxy)-methyl}-4-({isopropyl-{4-methoxy-3-

(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(83 mg, 0.127 mmol) in 2 mL dioxane, 4 N HCI in dioxane (1 mL, 4 mmol) is added. The
mixture is stirred at RT for 2 h, and the resulting solution is lyophilized to afford the
corresponding hydrochloride salt. MS (LC-MS): 556.1 [M+H]"; tz (HPLC, Macherey-Nagel
Nucleosil C18 column, 10-100% CHzCN/H,0/5 min, 100% CH3;CN/3 min, CH3CN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.89 min.

The starting material is prepared as follows:
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(3S,4R)-3-[(Benzyl-ethyl-carbamoyloxy)-methyl]-4-({isopropyl-[4-methoxy-3-(3-meth-
oxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of (3S,4R)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (250 mg,
0.505 mmol) in CH,Cl, (10 mL) is added triphosgen (56 mg, 0.187 mmol) and DMAP (197
mg, 1.62 mmol). The resulting solution is stirred 30 min before the addition of commercially
available N-ethylbenzylamine (113 pL, 0.758 mmol). The mixture is further stirred overnight,
then diluted with CH.Cl, and poured into an aqueous saturated solution of NaHCO;. The
layers are separated and the aqueous one extracted twice with CH,Cl,. The combined
organic extracts are dried over Na,SO,, filtered and concentrated. The crude material is
purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH 100:0 to 98:2). TLC, R¢
(CH2Cl2/MeOH 95:5) = 0.2. MS (LC-MS): 655.9 [M+H]'; tg (HPLC, Macherey-Nagel Nucleosil
C18 column, 10-100% CH3;CN/H,0O/5 min, 100% CH3CN/3 min, CH;CN and H,O containing
0.1% TFA, flow: 1.5 mL/min): 6.36 min.

Example 295 : Benzyl-cyclopropylmethyl-carbamic acid (3S.,4S)-4-({isopropyl-{4-

methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-ylmethyl ester

0/
S
N o
PO

The title compound is prepared analogously as described in Example 294 from (3S,4R)-3-
hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester and benzyl-cyclopropyimethyl-amine. MS (LC-
MS): 582.0 [M+H]; tg (HPLC, Macherey-Nagel Nucleosii C18 column, 10-100%
CHsCN/H,0/5 min, 100% CHsCN/3 min, CH3sCN and H,O containing 0.1% TFA, flow: 1.5

mL/min); 5.15 min.

The starting material is prepared as follows:

Benzyl-cyclopropylmethyl-amine

A mixture of benzaldehyde (3 mL, 29.55 mmol), cyclopropanemethylamine (2.53 mL, 29.55
mmol), AcOH (1.7 mL, 29.55 mmol) in 1,2-dichloroethane (150 mL) is stirred at RT for 25
minutes. Sodium triacetoxyborohydride (8.8 g, 41.37 mmol) is added and the mixture further
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stirred overnight at RT. Sodium triacetoxyborohydride (3.13 g, 15 mmol) is again added to
complete the reaction. The mixture is quenched by the addition of NaOH 1N (50 mL), the
layers are separated and the aqueous phase is extracted twice with ether. The combined
organic extracts are dried (Na,SO,), filtered and concentrated. The crude material is purified
by flash chromatography on silica gel (eluent: CH.Cl,/MeOH 95:5 to 80:20+ 5% NH;) to give
the title product. tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H,0/5
min, 100% CH,CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.91

min.

Example 296: Cyclohexylmethyl-methylcarbamic acid (3S,45)-4-({isopropyl-[4-meth-

oxv-3-(3-methoxvpropoxy)-benzovl]-amino}-methyl)-pvrrolidin-3-yl-methvl ester

/
[0}

?
\OQ{JQ}N(_O

To a solution of (3S,4R)-3-[(cyclohexylmethyl-methyl-carbamoyloxy)-methyl]-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (182 mg, 0.281 mmol) in 1 mL dioxane, 4 N HCI in dioxane (2 mL, 8 mmol) is
added. The mixture is stirred at RT for 2 h, and the resulting solution is lyophilized to afford
the corresponding hydrochloride salt. MS (LC-MS): 548 [M+H]"; tr (HPLC, Macherey-Nagel
Nucleosil C18 column, 10-100% CH5;CN/H,O/5 min, 100% CH;CN/3 min, CHsCN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 5.14 min.

The starting material is prepared as follows:
(3S,4R)-3-[(cyclohexylmethyl-methyl-carbamoyloxy)-methyl]-4-({isopropyl-[4-methoxy-
3-(3-methoxy—propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
buty! ester

To a stirred suspension of NaH (60% oily dispersion, 17 mg, 0.42 mmol) in THF (2 mL) is
added at 0°C (3S,4R)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (160 mg, 0.303 mmol)
in THF (3 mL). The resulting solution is stirred 30 min before the addition of a solution of
cyclohexylmethyl-methyl-carbamoyl chloride (80 mg, 0.421 mmol) in THF (3 mL). The

mixture is further stirred overnight at RT and poured into an aqueous solution of NH,CI.
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AcOEt is added, the layers are separated and the aqueous one extracted twice with AcOEt.
The combined organic extracts are dried over Na,SQO,, filtered and concentrated. The crude
material is purified by flash chromatography on silica gel (eluent: CH,CIl,/MeOH 100:0 to
95:5). TLC, R (CH.Clo/MeOH 95:5) = 0.25. MS (LC-MS): 648 [M+H]'; tr (HPLC, Macherey-
Nagel Nucleosil C18 column, 10-100% CH5CN/H,0/5 min, 100% CH;CN/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.83 min.

Intermediates are prepared as described by the following methods:
Cyclohexylmethyi-methyl-carbamoyl chloride

@ ()

a. Cyclohexylmethyl-methyl-amine

A solution of cyclohexancarbaldehyde (4 mL, 33.24 mmol) and methylamine (50.0 mL, 99.8
mmol) in MeOH (160 mL containing 2% AcOH) is stirred at RT for 1 h. Sodium borohydride
(2.515 g, 66.48 mmol) is added portionwise at 0°C and stirring is continued, at RT for 1 h. A
solution of NaOH 1N is added and the methanol is concentrated. CH,Cl, is added, the layers
are separated and the aqueous one extracted twice with CH,Cl,. The combined organic
extracts are dried over Na,SO,, filtered and concentrated. The crude material is purified by
flash chromatography (eluent: CH,Cl/MeOH 95:5 to 80:20+ 5% NH3) fo give the title
product. TLC, Ry (CH,Cl,/MeOH 95:5) = 0.1; tr (HPLC, Macherey-Nagel Nucleosil C18
column, 10-100% CH3CN/H,0/5 min, 100% CH;CN/3 min, flow: 1.5 mi/min): 7.09 min.

b. Cyclohexyimethyl-methyl-carbamoyl chloride

To a solution of triphosgene (77 mg, 0.259 mmol) in CH.Cl, (1 mL) at - 78°C is added
dropwise pyridine (63 ul, 0.786 mmol) followed by a solution of cyclohexylmethyl-methyl-
amine (100 mg, 0.786 mmol) in CH.Cl, (1 mL). The yellow mixture is allowed to reach RT
and stirred overnight. The solvent is concentrated, and the residue taken up in AcOEt. An
aqueous saturated solution of NaHCOj; is added, the layers are separated and the aqueous
one is extracted twice with AcCOEt. The combined organic extracts are washed with brine,
dried over Na,SO,, filtered and concentrated to afford the titte compound as a yellow oil.
TLC, Ry (CH,Clo/MeOH 95:5) = 0.95. MS (LC-MS): 189.1 [M+H]".



WO 2006/100036

- 209 -

PCT/EP2006/002578

The following Examples are prepared according to the procedures described above for

Example 296 :
Table 13
Example | configuration structure [M+H]" | t= (HPLC)
/
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3 t. (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,O/5 min, 100%
CH5CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

bt (HPLC Zorbax SB C18, 10-95% CHyCN/H,0/0.8 min, 95% CHsCN/0.7 min, CHsCN and
H,O containing 0.1% HCOOH, flow: 1.5 mi/min).

The following Examples are prepared according to the procedures described above for
Example 296 using (3R,4S)—3—({[4-ethy|—3-(3-methoxy—propoxy)—benzoyl]‘-isopropyl-amino}—

methyl)-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester:

Table 14

Example configuration structure [M+H]" | tr (HPLC)
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@ tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHs;CN/H,0/5 min, 100%
CH,CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min). ou 1.5 de flux
attendre reponse anne

® s (HPLC, Nucleosil C18-HD column, 20-100% CH5;CN/H,O/6 min, 100% CH;CN/1.5 min,
flow: 1 ml/min).

The following Examples are prepared according to the procedures described above for
Example 296 starting from (3S,4R)-3-hydroxymethyl-4-({isopropyl-{1 -(3-methoxy-propyl)-3-

methyl-1H-indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester:

Table 15

Example | configuration structure [M+H]" | tr (HPLC)
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tr (HPLC, Waters Symmetry C18 column, 20-100% CH;CN/H,O/6 min, 100% CH3;CN/1.5

min).
Intermediates are prepared as described by the following methods:

Benzyl-cyclopropyl-carbamoyl chloride

o ")

a. Benzyl-cyclopropyl-amine

The title compound is prepared analogously as described for benzyl-cyclopropylmethyl-
amine. TLC, R;(CH,Cl./MeOH 95:5) = 0.1, MS (LC-MS): 148.2 [M+H]".

b. Benzyl-cyclopropyl-carbamoyl chloride

The title compound is prepared analogously as described for cyclohexylmethyl-methyi-
carbamoyl chloride. TLC, R¢ (CH,Cl,/MeOH 95:5) = 0.9. MS (LC-MS): [M+H]'= 210.2. tg
(HPLC, Waters Symmetry C18 column, 20-100% CH;CN/H,0/5 min, CH;CN and H,O
containing 0.1% TFA, flow: 0.6 mL/min): 4.67 min.

Cyclopropyl-(tetrahydro-pyran-4-ylmethyl)-carbamoyl chloride

The title compound is prepared analogously as described for benzyl-cyclopropyl-carbamoyl
chloride starting from  cyclopropyl-(tetrahydro-pyran-4-ylmethyl)-amine  (prepared
analogously as described for benzyl-cyclopropylmethyl-amine). TLC, R¢ (CH.Cl,/MeOH 95:5)
=0.9.

Cyclopropyl-(tetrahydro-pyran-3-yimethyl)-carbamoyl chloride
The title compound is prepared analogously as described for benzyl-cyclopropyl-carbamoyl

chloride starting from  cyclopropyl-(tetrahydro-pyran-3-ylmethyl)-amine (prepared
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analogously as described for benzyl-cyclopropylmethyl-amine). TLC, R¢ (CH,Cl/MeOH 95:5)
=0.9.

Cyclopropvl-(tetrahvdro-pvran-2-vlmethvl)-carbamovl chloride

o P
o

a. Toluene-4-sulfonic acid tetrahydro-pyran-2-ylmethyl ester

To a suspension of tetrahydropyran-2-methanol (2 g, 17.2 mmol) cooled at 0°C is added
toluene-4-sulfonyl chioride (3.6 g, 18.92 mmol), followed by (2.63 mL , 18.92 mmol) of
triethylamine. The mixture is allowed to reach RT and stifred overnight. Then poured into an
aqueous saturated solution of NaHCO;. The layers are separated and the aqueous one
extracted twice with CH,Cl,. The combined organic extracts are dried over Na,SQ,, filtered
and concentrated. The crude material is purified by flash chromatography on silica gel
(eluent: c-hexane/AcOEt 80:20) to give the title product. TLC, R (CH.Cl,/MeOH 95:5) = 0.9.
MS (LC-MS): 271.1 [M+H]", tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH:CN/H,0/5 min, 100% CH,CN/3 min, flow: 1.5 mi/min): 5.32 min.

b. Cyclopropyl-(tetrahydro-pyran-z-ylmethyl)-amine

A mixture of toluene-4-sulfonic acid tetrahydro-pyran-2-ylmethyl ester (500 mg, 1.85 mmol)
and cyclopropylamine (2 mL, 15 mmol) is heated overnight at 110 °C in a sealed tube. The
crude mixture is concentrated and taken up in CH.Cl,. Water is added, the layers are
separated and the aqueous one back extracted twice with CH,Cl,. The combined organic
extracts are washed with brine, dried over Na,SO,, filtered and concentrated. TLC, Rs
(CH.Cl,/MeOH 95:5) = 0.3, MS (LC-MS): 156.2 [M+H]".

c. Cyclopropyl-(tetrahydro-pyran-z-ylmethyl)-carbamqyl chloride

To a stirred solution of cyclopropyl-(tetrahydro-pyran-2-yimethyl)-amine (200 mg, 0.74 mmol)
in THF (4 mL) is added triethylamine (144 pL, 1.036 mmol) and 4-dimethylaminopyridine
(1.81 mg, 0.015 mmol). The mixture is cooled to 0°C, and triphosgene (88 mg, 0.296 mmol)
is added in one portion. After stirring for 30 min at 0°C and overnight at RT, water is

cautiously added and the solution is extracted with AcOEt. The combined organic extracts
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are washed with brine, dried over Na,SO,, filtered and concentrated. TLC, R¢ (CH.Cl/MeOH
95:5) = 0.9.

Cyclopropvl-(tetrahvdro-pyran-4-yl)-carbamoy| chloride

The title compound is prepared analogously as described for cyclopropyl-(tetrahydro-pyran-
2-yimethyl)-carbamoy! chloride starting from commercially available cyclopropyl-(tetrahydro-
pyran-4-yl)-amine. TLC, R (CH,Cl/MeOH 95:5) = 0.9.

Example 310 : ((S)-1-Phenyl-propyl)-carbamic acid (3S,4S)-4-({isopropyl-[4-methoxy-3-
13-methoxy-grogoxy)-benzovl]-amino}-methvl)-pyrrolidin-3-vlmethv| ester

/
[¢]

:
g O
_‘(

To a solution of (3R,4S)-3-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-((S)-1-phenyl-propylcarbamoyloxymethyl)-pyrrolidine-1-carboxylic  acid tert-butyl
ester (49 mg, 0.075 mmol) in 1 mL dioxane, 4 N HCl in dioxane (0.5 mL, 2 mmol) is added.
The mixture is stirred at RT for 2 h, and the resulting solution is lyophilized to afford the
corresponding hydrochloride salt. MS (LC-MS): 556.3 [M+H]"; t (HPLC, Nucleosil C18-HD
column, 20-100% CHsCN/H,0/6 min, 100% CH5CN/1.5 min, flow: 1 ml/min): 4.11 min.

The starting material is prepared as follows:
(3R,4S)-3-({isopropyl-[4—methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-
((S)-1-phenyl-propylcarbamoyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
To a solution of (3S,4R)-3-hydroxymethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (200 mg, 0.404 mmol)
in ether (12 mL) are successively added (S)-1-phenylpropyl isocyanate (130.4 mg, 0.809
mmol) and AICl; (54 mg, 0.404 mmol). The mixture is stirred at RT under nitrogen overnight.
(S)-1-phenylpropyl isocyanate (150 pL) and AlCl; (54 mg, 0.404 mmol) are again added and
the mixture further stirred for 5 h. AcOEt is added and the reaction mixture quenched by the
addition of an aqueous saturated solution of NaHCO;. The layers are separated and the

aqueous one back extracted twice with AcCOEt. The combined organic extracts are dried over
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Na,SO,, filtered and concentrated under reduced pressure. The crude mixture is purified by
flash chromatography on silica gel (eluent: CHxCl,/MeOH 100:0 to 95:5) to give the fitle
product TLC, Ry (CH.Cl/MeOH 95:5) = 0.35. MS (LC-MS): 656.2 [M+H]; tr (HPLC,
Nucleosil C18-HD column, 20-100% CH;CN/H,O/6 min, 100% CHsCN/1.5 min, flow: 1
mi/min): 3.94 min.

The following Examples are prepared according to the procedures described above for
Exampie 310 :

Table 16

Example configuration structure [M+H]" | tr (HPLC)
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tr (HPLC, Nucleosil C18-HD column, 20-100% CH3;CN/H,O/6 min, 100% CH3CN/1.5 min,
flow: 1 mi/min).

Example  312: N-[(3S*,4S*)-4-(3-Benzyl-1-cyclopropyl-ureidomethyl)-pyrrolidin-3-
ylmethyl]-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

/
"%
0 R
O M
N— N
~ >
To a solution of (3R*,4R*)-3-(3-benzyl-1 -cyclopropyl-ureidomethy!)-4-({isopropyl-[4-methoxy-

3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(270 mg, 0.405 mmol) in dioxane (5 mL), 4N HCI in dioxane (3 mL) is added and the
resulting solution is stimed at RT for 5 h. Lyophilization affords the corresponding
hydrochloride salt as a colorless powder. MS (LC-MS): 567.0 [M+H]"; tr (HPLC, Macherey-
Nagel Nucleosil C18 column, 10-100% CH5CN/H,0/5 min, 100% CH3CN/3 min, CH;CN and
H,0 containing 0.1% TFA, flow: 1.5 mi/min): 5.18 min.
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The starting material is prepared as follows:
(3R*,4R*)-3-(3-Benzyl-1-cyclopropyl—ureidomethyl)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester To a solution of ((3R*,4R*)—3—cyclopropylaminomethyl-4—({isopropyl-[4-methoxy-3—(3—
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (235
mg, 0.440 mmol) in THF (6 mL) is added triethylamine (123 uL, 0.880 mmol) followed by
benzylisocyanate (54 pL, 0.440 mmol). The mixture is stirred at RT for 2 h before water is
added. Extraction with ethyl acetate, drying of the combined extracts (NazS0y), filtration and
evaporation of the solvent affords the crude product which is purified by flash
chromatography on silica gel (eluent gradient: CH,Cl, 100% to CH,Cl,/MeOH 9:1) to give the
titte compound. MS (LC-MS): 667.1M+H]"; tz (HPLC, Macherey-Nagel Nucleosil C18 column,
10-100% CHsCN/H,O/5 min, 100% CH3CN/3 min, CHsCN and H;O containing 0.1% TFA,
flow: 1.5 mi/min): 6.26 min.

Example 313: Pyrrolidine-1-carboxylic acid cyclopropyl-[(3S*,4S*)-4-({isopropyl-[4-

methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yimethyl]-amide

L
1282 9% e
~ >

To a solution of (3R*4R*)-3-{[cyclopropyl-(pyrrolidine-1 -carbonyl)-amino]-methyl}-4-

({isopropyl-[4-methoxy—3—(3-methoxy—propoxy)—benzoyl]-amino}-methyl)-pyrrolidine—1 -
carboxylic acid tert-butyl ester (165 mg, 0.262 mmol) in dioxane (5 mL), 4N HCl in dioxane (3
mL) is added and the resulting solution is stirred at RT for 4.5 h. Lyophilization affords the
corresponding hydrochloride salt as a colorless solid. MS (LC-MS): 531.1 [M+H]"; tz (HPLC,
Macherey-Nagel Nucleosil C18 column, 10-100% CH,CN/H,0/5 min, 100% CH,CN/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mi/min): 5.11 min.

The starting material is prepared as follows:
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(3R*,4R*)-3-{[Cyc|opropyI-(pyrrolidine-1-carbonyl)-amino]-methyl}-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1 -carboxylic acid
tert-butyl ester

Triethylamine (99 uL, 0.714 mmol) followed by 1-pyrrolidinecarbonyl chloride is added to a
solution  of ((3R*,4R*)—3—cyclopropylaminomethyl-4—({isopropyl-[4—methoxy—3—(3—methoxy-
propoxy)-benzoyi]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (254 mg,
0.476 mmol) in CH,Cl, (20 mL). The resulting solution is stirred at RT for 2 h and at 60°C for
another 24 h. Evaporation of the solvent affords the crude product which is purified by
preparative HPLC (Waters Cqs ODB, eluent: H,O/CH;CN 20 to 100%) to give the title
compound. MS (LC-MS): 631.1 [M+H]; tz (HPLC, Macherey-Nagel Nucleosil C18 column,
10-100% CHsCN/H,0/5 min, 100% CHSCN/3 min, CH;CN and H,O containing 0.1% TFA,

flow: 1.5 mi/min): 6.31 min.

Example 314: N-[(35*,45%)-4-(1 -Cyclopropyl-3-methyi-3-phenyl-ureidomethyl)-
pvrrolidin-3-vlmethyl]-N-isopropvl-4-methoxv-3-(3-methoxy—propoxy)-benzamide

"i
e el
<7

A solution of (3R*,4R*)—3—(1-cyclopropyl-3-methyl-3—phenyl-ureidomethyl)-4-({isopropyl-[4-

methoxy-3-(3-methoxy—propoxy)—benzoyl]—amino}-methyl)—pyrrolidine—1-carboxylic acid tert-
butyl ester (195 mg, 0.29 mmol) in 4N HCl/dioxane (8 mL.) is stirred at RT until the reaction is
complete. Lyophilization affords the title compound as a colorless foam. MS (LC-MS): 567.1
[M+H]+; tr (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min,
100% CH5CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 4.57 min.

The starting material is prepared as follows:

(3R*,4R*)-3-(1 -Cyclopropyl-3-methyl-3-phenyl-ureidomethyl)-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

A mixture of (3R*,4R*)-3-cyclopropylaminomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy
-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (216 mg, 0.41
mmol), N-methyl-N-phenyl carbamoylichloride (274 mg, 1.62 mmol), triethylamine (0.45 mL,



WO 2006/100036 PCT/EP2006/002578

-218 -

3.24 mmol) and DMAP (1 mg, 0.008 mmol) in THF (15 mL) is heated at 60°C for 4 h. After
cooling to RT 1N HCl is added and the mixture is extracted with ethyl acetate, the combined
vorganic extracts are dried (Na,SO,), filtered and the solvent is evaporated. Purification by
flash chromatography on silica gel (eluent gradient. CHxCl, 100% CH,CI,/MeOH 9:1) affords
the title compound. MS (LC-MS): 667.1 [M+H]"; tz (HPLC, Macherey-Nagel Nucleosil C18
column, 10-100% CH3CN/H,0/5 min, 100% CH;CN/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 ml/min): 6.02 min.

Example 315 N-{(3S,4S)-4-[1-Cyclopropyl-3-(tetrahydro-pyran-4-ylmethyl)-ureido-

methvl]-pyrrolidin-3-vlmethvl}-N-isopropyl-4-methoxy-3-(3-methoxv-propoxv)

-benzamide

/
o]

— >

To a solution of (3R*,4R*)-3-[1-cyclopropyl-3-(tetrahydro-pyran-4—y|methyl)—ureidomethyl]-4—
({isopropyl-[4-methoxy—3-(3—methoxy-propoxy)—benzoyl]-amino}-methyl)-pyrrolidine—1-
carboxylic acid tert-butyl ester (50 mg, 0.074 mmol) in dioxane (3 mL), 4N HCl in dioxane (1
mL) is added and the resulting solution is stirred at RT for 5 h. Lyophilization affords the
corresponding hydrochloride salt as a colorless solid. MS (LC-MS): 575.1 [M+H]"; tr (HPLC,
Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H,0/5 min, 100% CH;CN/3 min,
CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mi/min): 5.29 min.

The starting material is prepared as follows:
(3R*,4R*)-3-[1-Cyclopropyl-3-(tetrahydro-pyran-4-ylmethyl)-u reidomethyl]-4-({iso-
propyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester

4-Aminomethy! tetrahydropyrane (50 mg, 0.435 mmol) is added to a suspension of
bis(trichloromethyl) carbonate (155 mg, 0.522 mmol) and charcoal (10 mg) in AcOE#(8 mL)
at RT. The mixture is stirred at RT for 5 min and heated under reflux for another 10 min
before it is allowed to cool to RT. Filtration and evaporation of the solvent affords the
corresponding isocyanate which is used without further purification and dissolved in CHzCN
(10  mL). ((3R*4R*)-3-Cyclopropylaminomethyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-



WO 2006/100036

-219 -

PCT/EP2006/002578

propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (232 mg,

0.435 mmol) is added and the mixture is heated under reflux for 16 h. For workup the solvent

is evaporated and purified by preparative HPLC (Interchrom Css ODB, eluent: CH3CN/H,O
5%/2.5 min, CHsCN/H,O 5-100%/22.5 min, 100% CHs;CN/4.5 min, flow 40 mL/min) to give
the title compound. MS (LC-MS): 675.1 [M+H]"; tg (HPLC, Macherey-Nagel Nucleosil C18
column, 10-100% CHsCN/H,0O/5 min, 100% CH3;CN/3 min, CHsCN and H>O containing 0.1%

TFA, flow: 1.5 ml/min): 6.19 min.

The following Examples are prepared according to the procedures described above for

Example 312 or Example 314:
Table 17
Example | configuration structure [M+H]" | tr (HPLC)
O/
* * 5 H
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= >
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SRR
= >
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318 (3S*, 4S%) P o_H a
ot o] 57| 535
= >
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A tq (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H;O/5 min, 100%
CH,CN/3 min, CHzCN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

® tz (HPLC, Waters Symmetry C18 column, 10-95% CHsCN/H;0/3.5 min, 95% CH3;CN/H:0,
2 min, CHsCN and H,0 containing 0.1% TFA, flow: 0.6 mL/min).

Benzyl-methyl-carbamoyl chloride
At -78°C pyridine (1.25 mL, 15.5 mmol) followed by methyl benzylamine (2.0 mL, 15.5.
mmol) are added to a solution of bis(trichloromethyl) carbonate (1.55 g, 5.2 mmol) in CH:Cl>

(20 mL). The reaction mixture is allowed to warm to RT and stirred for another 1.5 h. For
workup 1N HCI is added to the yellow suspension and the mixture is extracted with ethyl
acetate. Drying (Na,SO,) of the combined organic exctracts, filtration and evaporation of the
solvent affords the title compound. MS (LC-MS): [M+H]'= 184.1. tr (HPLC, Waters
Symmetry C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CHsCN/H,O, 2 min, CH;CN and
H,O containing 0.1% TFA, flow: 0.6 mL/min): 3.84 min.

Benzyl-ethyl-carbamoyl chloride

The title compound is prepared analogously as described for benzyl-methyl-carbamoyl
chloride from benzyl ethylamine. MS (LC-MS): [M+H]'= 198.1. tr (HPLC, Waters Symmetry
C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CH3;CN/H,O, 2 min, CHsCN and H,O
containing 0.1% TFA, flow: 0.6 mL/min): 4.12 min.

Phenyl-cyclopropyl-carbamoyl chloride

The title compound is prepared analogously as described for benzyl-methyl-carbamoyl
chloride from cyclopropyl-phenyl-amine prepared according to Synlett 2003, 74, 2139. MS
(LC-MS): [M+H]'= 196.2. tz (HPLC, Waters Symmetry C18 column, 20-95% CHyCN/H,0/3.5
min, 95% CH.CN/H,0, 2 min, CH3CN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 4.44

min.

Scheme 6
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Example 341: 3-Benzyloxy-N-{(3S,4S)-4-[(cyclopropyl-phenylacetyl-amino -methyl]-

pyrrolidin-3-yimethyl}-N-isopropyl-4-methoxy-benzamide

SN
o@ﬁ_&%

" To a solution of (3R,4R)-3-{[(3-benzyloxy-4-methoxy-benzoyl)-isopropyl-amino]-methyi}-4-
[(cyclopropyl-phenylacetyl-amino)-methyi]-pyrrolidine-1-carboxylic acid tert-butyl ester (0.191
g, 0.285 mmol) in dioxane (2 mL), 4N HCI in dioxane (1.07 mL) is added, and the resulting
solution is stirred for 2 h, then lyophilized to afford the corresponding hydrochloride salt. MS
(LC-MS): 570.2 [M+H]"; tz (HPLC, C18 column, 20-100% CH;CN/H;0/6 min, 100%
CH3CN/1.5 min, CH5CN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.60 min.

The starting material is prepared as follows:
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A. (3S,4R)-3-Hydroxymethyl-4-(isopropy|amino-methyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester

To a solution of (38,4R)-3-(tert-butyl-dimethyl~siIanyloxymethyl)-4-(isopropylamino-methyl)—
pyrrolidine-1-carboxylic acid tert-butyl ester (prepared under F in Example 9, Scheme 5)
(19.5 g, 47.4 mmol) in MeCN (250 ml) is added Et4NF (14.4 g, 94.8 mmol) and the resulting
is refluxed for 3 h. The solvent is concentrated under reduced pressure and the crude
material is taken up in AcOEt, a saturated aqueous solution of NaHCO; is added and the
layers are separated. The aqueous layer is back extracted twice with AcOEt and the
combined organic extracts are dried over Na,SOy, filtered and concentrated. The compound
was used in the next step without further purification. TLC, R¢ (MeOH/CHxCl, 1:9): 0.22. MS
(LC-MS): 273.0 [M+H]".

B. (38,48)-3-Hydroxymethyl-4-{[isopropyl-(2-trimethylsiIanyl-ethoxycarbonyl)-amino]-
methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S,4R)-3-hydroxymethyl-4-(isopropylamino-methyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (13.6 g, 47.4 mmol) in dioxane (200 ml) are added Et;N (6.64 mi, 47.4
mmol) and 1-[(2-trimethylsilyl)ethoxycarbonyloxy]pyrrolidin-2,5-dione (12.3 g, 47.4 mmol).
The mixture is stirred overnight at RT under nitrogen. The solvent is concentrated under
reduced pressure and the crude material is taken up in AcOEt, a saturated aqueous solution
of NaHCO; is added and the layers are separated. The aqueous layer is back extracted
twice with AcOEt and the combined organic extracts are dried over Na,SO,, filtered and
concentrated. The crude residue is purified by flash chromatography on silica gel (eluent:
CH,Cl,/MeOH 95:5) to afford the title compound as a yellow oil. TLC, R; (MeOH/CH,Cl; 2:8):
0.65. MS (LC-MS): 417.0 [M+H]".

C. (3S,4S)-3-Formyl-4-{[isopropyl-(2-trimethylsiIanyl-ethoxycarbonyl)-amino]-methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester

To a well stired mixture of (3S,4S)-3-hydroxymethyl-4-{[isopropyl-(2-trimethylsilanyl-
ethoxycarbonyl)-amino}-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (16.6 g, 39.8
mmol) and Dess-Martin periodinane (16.9 g, 39.8 mmol) in CH.Cl, (110 mL), slowly wet
CH,Cl, (0.79 mL of water in 110 mL of CH,Cl,) is added. The clear solution becomes cloudy
toward the end of wet CH,Cl, addition and is further stirred overnight. Then concentrated to
a few mL of solvent by rotary evaporation and taken up in Et;O. A solution of 1:1 10%
Na,S,0; saturated aqueous NaHCO; is added. The layers are separated and the organic
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extract is washed successively with H,O and brine. The aqueous washings are back-
extracted with Et,O, and this organic layer is washed with HO and brine. The combined
organic layers are dried with Na;SO,, filtered and concentrated. The crude mixture is used in
the next step without further purification. TLC, Ry (CH,Cl./MeOH 9:1) = 0.48. MS (LC-MS):
437.0 [M+NaJ".

D. (3R,4S)-3-Cyclopropylaminomethyl-4-{[isopropyl-(2-trimethylsiIanyl-
ethoxycarbonyl)-amino]-methyl}-pyrrolidine-1 -carboxylic acid tert-butyl ester

To a solution of (3S,4S)—3—formy|-4—{[isopropyl—(2—trimethylsilanyl-ethoxycarbonyl)—amino]-
methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (8.1 g, 19.5 mmol) and cyclopropylamine
(1.54 mL, 21.5 mmol) in 1,2-dichloroethane (200 mL) is added NaBH(OAc); (6.1 g, 27.3
mmol) and the mixture is stirred overnight. Then diluted with CH,Cl, and washed with an
aqueous saturated solution of NaHCO;. The aqueous layer is back extracted twice with
CH,Cl, and the combined organic extracts are dried over Na,SOs, filtered and concentrated.
The crude material is used in the next step without further purification. TLC, R¢
(CH,Clz/MeOH 9:1) = 0.45. MS (LC-MS): 456.2 [M+H]".

E. (3R,4S)-3-[(Cyclopropy|-phenylacetyl-amino)-methyl]-4-{[isopropyl-(2-
trimethylsiIanyl-ethoxycarbonyl)-amino]-methyl}-pyrrolidine-1 -carboxylic acid tert-
butyl ester ,

To a solution of phenylacetic acid (1.45 g, 10.53 mmol) and (3R,48)-3-
cyclopropylaminomethyl-4-{[isopropyl-(2—trimethylsiIanyl-ethoxycarbonyl)-amino]—methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester (3.2 g, 7.022 mmol) in CH,CIl, (10 mL), are
added triethylamine (1.47 mL, 10.53 mmol) and 1-hydroxy-7-azabenzotriazol hydrate (1.46
g, 10.53 mmol) followed 15 min later by N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
hydrochloride (3.06 g, 15.78 mmol). The resulting mixture is stirred for 2 days at RT, then
diluted with CH,Cl, and poured into an aqueous 2M HCI solution. The layers are separated
and the aqueous one extracted twice with CH,Cl,. The combined organic exiracts are
neutralized with an aqueous saturated solution of NaHCOs, dried over Na,S0,, filtered and
concentrated. The crude product is purified by flash chromatography on silica gel (eluent:
hexane/AcOEt 2:1). TLC, R¢ (hexane/AcOEt 1:1) = 0.42. MS (LC-MS): 574.2 [M+HT; tr
(HPLC, C18 column, 20-100% CHsCN/H,0/6 min, 100% CH;CN/1.5 min, CH3;CN and H,O
containing 0.1% TFA, flow: 1 mL/min): 6.49 min.
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F. (3R,4R)-3-[(Cyc|opropyl-phenylacetyl-amino)-methyl]-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3R,4S)—3-[(cyclopropyl—phenylacetyi—amino)—methyl]—4-{[isopropyl-(2—
trimethylsilanyl-ethoxycarbonyl)-amino]-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
(2.55 g, 4.44 mmol) in CH;CN (30 mL) is added tetrabutylammonium fluoride trihydrate (4.34
g, 13.33 mmol) under a nitrogen atmosphere. The reaction mixture is stirred overnight at
reflux. The solvent is removed under vacuum and Water and CH,Cl, are added, the layers
are separated and the aqueous one extracted twice with CH,Cl,. The combined organic
extracts are dried (Na,SO,4), and the solvent is removed in vacuo. The crude product is
purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH/NH,OH 98:2:1) to give
the title product. TLC, R¢ (CH,Clo/MeOH/NH,OH 98:2:1) = 0.11. MS (LC-MS): 430.2 [M+H]";
tg (HPLC, C18 column, 20-100% CH3;CN/H,0/6 min, 100% CH;CN/1.5 min, CH;CN and HO
containing 0.1% TFA, flow: 1 mL/min): 3.90 min.

G. (3R,4R)-3-{[(3-Benzyloxy-4-methoxy~benzoyl)-isopropyl-amino]-methyl}-4-
[(cyclopropyl-phenylacetyl-amino)-methyl]-pyrrolidine-1 -carboxylic acid tert-butyl
ester

To a solution of 3-benzyloxy-4-methoxy-benzoic acid (0.19 g, 0.734 mmol) and (3R,4R)-3-
[(cyclopropyl-phenylacetyl—amino)—methyl]—4-(isopropylamino-methyl)-pyrrolidine—1 -carboxylic
acid tert-butyl ester (0.3 g, 0.489 mmol) in CH.Cl, (10 mL), are added triethylamine (0.102
mL, 0.734 mmol) and 1-hydroxy-7-azabenzotriazol hydrate (0.102 g, 0.734 mmol) followed
15 min later by N-(3-dimethylaminopropyl)-N-ethyl-carbodiimide hydrochloride (0.142 g,
0.734 mmol). The resulting mixture is stirred for 2 days at RT, then diluted with CH.Cl, and
poured into an aqueous 2M HCI solution. The layers are separated and the aqueous one
extracted twice with CH,Cl,. The combined organic extracts are neutralized with an aqueous
saturated solution of NaHCO,, dried over Na,SOQ,, filtered and concentrated. The crude
product is purified by preparative HPLC. MS (LC-MS): 670.2 [M+H]"; tg (HPLC, C18 column,
20-100% CH5CN/H,0/6 min, 100% CHsCN/1.5 min, CH;CN and H,O containing 0.1% TFA,

flow: 1 mL/min): 5.76 min.

The following Examples are prepared according to the procedures as described above for
Example 341, by starting from (3R ,4R)-3-[(benzyl-cyclopropyl-amino)-methyl}-4-
(isopropylamino-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (or its racemate) and

the corresponding substituted benzoic acid.
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¥ tg (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CHsCN/H.0/5 min, 100%
CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min).

® ¢ (HPLC, Nucleosil C18HD column, 5-100% CH;CN/H,O/6 min, 100% CHs;CN/2 min,
CH5CN and H,0 containing 0.1% TFA, flow: 1 mL/min).

9 tg (HPLC, Nucleosil C18HD column, 20-100% CH;CN/H,O/6 min, 100% CH;CN/2 min,
CH5CN and H,O containing 0.1% TFA, flow: 1 mL/min).

The following intermediates are prepared:

4-Ethyl-3-(3-hydroxy-propoxy)-benzoic acid
HO

%

o

\ >: OH
o}

a. 4-Ethyl-3-hydroxy-benzoic acid

To a solution of 4-ethyl-3-(3-methoxy-propoxy)-benzoic acid (6.44 g, 27.03 mmol) in CH-Cl,
(150 mL) at -78°C is slowly added BBr; (9 mL, 93.41 mmol). The reaction mixture is allowed
to reach RT and stirred for 3 hours, then poured into ice/water and filtrated to afford the title
product as a white solid. TLC, Ry (CH.Cl,/MeOH 95:5) =
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b. 4-Ethyl-3-hydroxy-benzoic acid methyl ester

To a solution of 4-ethyl-3-hydroxy-benzoic acid (3.76 g, 22.6 mmol) in MeOH (70 mL), cc
H,S0, (0.7 mL) is added. The solution is refluxed overnight, then concentrated to about 30
mL and poured into water. The aqueous layer is extracted with ether (50 mL x 4) and the
combined organic extracts are neutralized with a saturated aqueous solution of NaHCO; (50
mL x 2), washed with brine (50 mL), dried over Na,SO,, filtered and concentrated to give the
titte compound as a white powder. TLC, R¢ (CH,Cl,/MeOH 95:5) = 0.7, MS (LC-MS): 179.2
[M-HJ, tz (HPLC, Nucleosil C18 column, 10-1 00% CHsCN/H,0/5 min, 100% CH3;CN/2.8 min,

flow: 1 ml/min): 4.86 min.

¢. 4-Ethyl-3-(3-hydroxy-propoxy)-benzoic acid methyl ester

To a solution of 4-ethyl-3-hydroxy-benzoic acid methyl ester (3.21 g, 17.81 mmol) in
acetonitrile (35 mL) are added 3-bromo-1-propanol (1.85 mL, 21.37 mmol) and K,CO; (3.69
g, 26.7 mmol). The solution is refluxed for 4 h, then poured into water and extracted three
times with AcOEt. The combined organic extracts are washed with brine, dried over Na,S0Oq,
filtered and concentrated to give the title product. TLC, R¢ (c-hexane/AcOEt 8:2) = 0.15, MS
(LC-MS): 239.2 [M+H]", tx (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100%
CH,CN/H,0/5 min, 100% CHsCN/3 min, flow: 1.5 ml/min): 5.10 min.

d. 4-Ethyl-3-(3-hydroxy-propoxy)-benzoic acid

A solution of 4-ethyl-3-(3-hydroxy-propoxy)-benzoic acid methyl ester (4.68 g, 19.63 mmol)
in MeOH (90 mL) and H,O (5 mL) is treated with NaOH (2.35 g, 58.89 mmol). and heated at
reflux for 5 h. The reaction mixture is extracted with AcOEt and the aqueous layer is acidified
with HCI 4N and extracted three times with CH,Cl,. The combined organic extracts are dried
over Na2S04, filtered and concentrated in vacuo to give the fitle product. TLC, Rs
(CH,Cl,/MeOH 95:5) = 0.1, MS (LC-MS): 223.1 [M-HJ, tr (HPLC, Macherey-Nagel Nucleosil
C18 column, 10-100% CHsCN/H,0/5 min, 100% CH3;CN/3 min, flow: 1.5 mi/min): 4.47 min.

3-(3-Hydroxy-propoxy)-4-methoxy-benzoic acid
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a. 3-(3-Hydroxy-propoxy)-4-methoxy-benzoic acid methyl ester

A mixture of methyl 3-hydroxy-4-methoxybenzoate (4.94 g, 26.6 mmol), 3-bromo-1-propanol
(2.86 mL, 31.9 mmol) and anhydrous K,COs (5.51 g, 39.9 mmol) in MeCN (50 mL) is
refluxed with stirring overnight, and after cooling is poured into ice/water. The aqueous layer
is extracted with AcOEt, and the combined organics are washed with brine, dried (Na;SO,)
and concentrated. Purification by flash chromatography on silica gel (hexane/AcOEt 1:2)
gives a solid residue which is stirred in a 9:1 mixture of hexane/AcOEt over 30 min. Filtration
of the suspension and drying in vacuo gives the title compound as white solid. TLC, R¢
(hexane/AcOEt 1:1) = 0.09. MS: 241.2 [M+H]". tg (HPLC, Nucleosil C18HD column, 20-
100% CH,CN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H,O containing 0.1% TFA, flow:
1 mL/min): 2.86 min. "H-NMR (CDCl): & 2.13 (m, 2H), 2.59 (m, 1H), 3.92 (s, 3H), 3.93 (s,
3H), 4.29 (m, 2H), 6.92 (m, 1H), 7.60 (s, 1H), 7.73 (m, 1H) ppm.

b. 3-(3-Hydroxy-propoxy)-4-methoxy-benzoic acid

A solution of 3-(3-hydroxy-propoxy)-4-methoxy-benzoic acid methyl ester (1.00 g, 4.16
mmol) in THF (3.0 mL) and 2N NaOH (3.1 mL) is stirred at room temperature over 6 hrs.
The mixture is adjusted to pH 1 by addition of 2N aqueous HCI to afford a white suspension.
The precipitate is filtered, washed with water and dried in vacuo at 50 °C to give the title
compound as white solid. MS: 225.0 [M-H]". 'H-NMR (CDCls): 8 1.88 (m, 2H), 3.57 (m, 2H),
3.83 (s, 3H), 4.07 (m, 2H), 4.56 (s, br, 1H), 7.06 (dd, 1H), 7.46 (d, 1H), 7.57 (dd, 1H), 12.7
(s, br, 1H) ppm.

4-Methoxy-3-(4-methoxy-butyl)-benzoic acid
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a. 4-Methoxy-3-(4-methoxy-butyl)-benzaldehyde

To a solution of 4-bromo-1-methoxy-2-(4-methoxy-butyl)-benzene (8.10 g, 29.7 mmol;
described in EP0678 503 B1) in absolute THF (170 mL), cooled to -78 o.C, is added dropwise
over 30 min and under an argon atmosphere a 1.6M solution of n-butyllithium in hexane
(20.4 mL, 32.6 mmol). After stirring for 5 min, a mixture of DMF (5.03 mL, 65.2 mmol) in THF
(20 mL) is added over 30 min at -78 °C. Stirring is continued over 15 min at -78 °C, and the
reaction mixture is gradually warmed and stirred for an additional hour at room temperature
before quenching with 1N HCI. The aqueous layer is extracted with diethy! ether (3x 200
mL), the combined organics are dried (Na,SO,) and concentrated. Purification by flash
chromatography on silica gel (hexane/AcOEt 4:1) gives the fitle compound as yellowish oil.
TLC, R¢ (hexane/AcOEt 4:1) = 0.27. MS: 223.2 [M+H]". "TH-NMR (CDCl,): & 1.6-1.74 (m, 4H),
2.70 (t, 2H), 3.37 (s, 3H), 3.43 (t, 2H), 3.96 (s, 3H), 6.99 (dd, 1H), 7.73 (d, 1H), 7.76 (dd,
1H), 9.70 (s, 1H) ppm.

b. 4-Methoxy-3-(4-methoxy-butyl)-benzoic acid

To a stirred suspension of 4-methoxy-3-(4-methoxy-butyl)-benzaldehyde (300 mg, 1.35
mmol) and sulfamic acid (176 mg, 1.81 mmol) in 80% acetic acid (2.3 mL) is added
dropwise a solution of 80% NaClO, (127 mg, 1.40 mmol; dissolved in 170 pL of H,0) in
water (0.65 mL) over 5 min and by keeping the temperature at 18-20 °C. Stirring of the
yellow slurry is continued over 3 hrs at 20 °C before adding another aliquot of 80% NaClO,
(151 mg, 1.67 mmol; dissolved in 205 pL of H;O), dissolved in water (0.8 mL), and sulfamic
acid (130 mg, 1.34 mmol) in 80 % aqueous acetic acid. After stirring overnight, the reaction
mixture is diluted by adding water (2.3 mL), the resulting suspension is stirred for 30 min and
filtered. The precipitate is dried to give the title product as white solid. TLC, R (CH,Cl,/MeOH
98:2) = 0.5. MS: 239.0 [M+H]". '"H-NMR (CD;0D): § 1.55-1.7 (m, 4H), 2.65 (t, 2H), 3.31 (s,
3H), 3.41 (t, 2H), 3.89 (s, 3H), 4.87 (s, 1H + D;0), 6.98 (m, 1H), 7.78 (s, 1H), 7.87 (m, 1H)
ppm.
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4-Difluoromethyl-3-(3-methoxy-propoxy)-benzoic acid

/
o

F >: o]
H

F OH
a. 4-Methyl-benzenesulfinic acid 3-methoxy-propyl ester
Toluene-4-sulfonyl chiloride (25.4 g, 133.2 mmol) is slowly added to a solution of 3-methoxy-
1-propanol (8.49 mL, 88.8 mmol) and triethylamine (14.8 mL, 106.5 mmol) in CHzCl, (80 mL)
at 0°C. The reaction mixture is then allowed to warm to RT and stirred for another 16 h. The
solvent is evaporated, water is added and the mixture is extracted with CH,Cl.. Drying
(Na,S0,) of the combined organic extracts, filtering and evaporation of the solvent affords
the crude product which is purified by flash chromatography on silica gel (eluent: c-
hexane/AcOEt 5:1) to give the desired product. MS (LC-MS). 262.1 [M+18]"; tg (HPLC,

Macherey-Nagel Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100% CHZ;CN/3 min,
CH,CN and H,O containing 0.1% TFA, flow: 1.5 mL/min). 5.12 min.

b. 4-Formyl-3-(3-methoxy-propoXy)-benzoic acid 3-methoxy-propyl ester

A mixture of 4-formyl-3-hydroxybenzoic acid (1.5 g, 8.8 mmol), 4-methyl-benzenesulfinic acid
3-methoxy-propy! ester (4.5 g, 18.4 mmol), diisopropylethylamine (3.4 mL, 19.3 mmol) and
Nal (2.63 g, 17.5 mmol) in DMF (20 mL) is stirred at 80°C for 60 h and at 130°C for another
5 h. The solvent is partially removed under reduced pressure, water is added and the
mixture is extracted with ethyl acetate. Washing (brine) and drying (Na,SO,) of the combined
organic extracts, filtration and evaporation of the solvent affords the crude product. The
desired product is obtained by flash chromatography on silica gel (eluent. c-hexane/AcOEt
3:1). MS (LC-MS): 311.1 [M+H]"; tz (Zorbax SB C18 column, 10-95% CH3CN/H,0/0.8 min,
95% CHsCN/H,0, 0.7 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 1.20

min.

¢. 4-Difluoromethyl-3-(3-methoxy-propoxy)-benzoic acid 3-methoxy-propyl ester
DEOXO-FLUOR (2.8 mL, 15.0 mmol) is slowly added to a solution of 4-formyl-3-(3-methoxy-
propoxy)-benzoic acid 3-methoxy-propyl ester (1.81 g, 5.8 mmol) in CH;Cl, (15 mL) at 0°C
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under Ar. The reaction mixture is then stirred at RT for 4.5 h, recooled to 0°C before ethanol
(7 mL) is added. The mixture is then stirred at RT for another 16 h. The solvent is removed
under reduced pressure and the crude product is purified by flash chromatography on silica
gel (eluent: c-hexane/AcOEt 3:1) to afford the title compound. MS (LC-MS): 333.1 [M+H]"; tr
(Zorbax SB C18 column, 10-95% CH3;CN/H,0/0.8 min, 95% CH,CN/H:0, 0.7 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 1.26 min

d. 4-Difluoromethyl-3-(3-methoxy-propoxy)-benzoic acid

1N aqueous KOH (6.7 mL, 6.7 mmol) is slowly added to a solution of 4-difluoromethyl-3-(3-
methoxy-propoxy)-benzoic acid 3-methoxy-propyl ester (1.48 g, 4.45 mmol) in MeOH (5 mL)
and the reaction mixture is stirred at RT for 60 h. For workup the mixture is concentrated
under reduced pressure, the residue is taken up in 2N HCI (until a pH = 1 is obtained) and
extracted with ethyl acetate. The combined organic extracts are washed with brine, dried
(Na,S0O,), filtered and the solvent is evaporated to give the title compound. MS (LC-MS):
259.1 [M-H]"; t= (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH3;CN/H,O/5
min, 100% CHsCN/3 min, CHsCN and H;O containing 0.1% TFA, flow: 1.5 mbL/min): 4.89 min

8-(3-Methoxy-propoxy)-2,3-dihydro-benzo[1.4]dioxine-6-carboxylic acid
/
0

(o}

0
0

{ OH
o}

a. 8-Hydroxy-2,3-dihydro-benzo[1,4]dioxine-6-carboxylic acid ethyl ester

To a solution of 3,4,5-trihydroxy-benzoic acid ethyl ester (5.00 g, 24.2 mmol) in DMF (70
mL) are added 1,2-dibromoethane (2.13 mL, 24.2 mmol) and CsCOs (16.9 g, 50.9 mmol)
and the mixture is stirred overnight at room temperature and for 5 hrs at 60 °C. Extractive
work-up with diethyl ether, washing of the organic phase with brine and evaporation gives
the crude product as brown oil which is purified by silica gel chromatography (hexane/AcOEt
3:2). The title compound is obtained as a white solid. TLC, Ry (hexane/AcOEt 1:1) = 0.27.
MS: 223.0 [M-H]". "H-NMR (CDCls): & 1.40 (t, 3H), 4.3-4.42 (m, 6H), 5.45 (s, 1H), 7.23 (s,
1H), 7.29 (s, 1H) ppm.
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b. 8-(3-Methoxy-propoxy)-2,3-dihydro-benzo[1,4]dioxine-6-carboxylic acid ethyl ester
The mixture of 8-hydroxy-2,3-dihydro-benzo[1,4]dioxine-6-carboxylic acid ethyl ester (1.65 g,
7.36 mmol), 1-bromo-3-methoxypropane (1.38 g, 8.83 mmol) and anhydrous K.CO; (1.53 g,
11.0 mmol) in acetone (40 mL) is refluxed overnight. After cooling to room temperature, the
mixture is poured into ice water and extracted with AcOEt. The organic layer is washed with
brine, dried (Na,SO.) and concentrated. Purification by flash chromatography on silica gel
(hexane/AcOEt 3:1) yields the title compound as white solid. TLC, R (hexane/AcOEt 1:1) =
0.32. MS: 297.0 [M+H]". "H-NMR (CDCls): § 1.41 (t, 3H), 2.16 (m, 2H), 3.40 (s, 3H), 3.61
(m, 2H), 4.20 (m, 2H), 4.31 (m, 2H), 4.35-4.45 (m, 4H), 7.27 (d, 1H), 7.31 (d, 1H) ppm.

c. 8-(3-Methoxy-propoxy)-2,3-dihydro-benzo[1 ,4]dioxine-6-carboxylic acid

The mixture of 8-hydroxy-2,3-dihydro-benzo[1,4]dioxine-6-carboxylic acid ethyl ester (1.854,
6.24 mmol) in dioxane (10 mL) and 2N NaOH (5.0 mL) is stirred at 60 °C over 1 h, then
cooled to room temperature and acidified (pH 1) with 2N HCI. Volatiles are removed under
reduced pressure to afford a suspension. The precipitate is filtered, washed with ice-water
and dried in vacuo overnight to give the title product as white solid. TLC, R¢ (hexane/AcOEt
2:1 + 1% AcOH) = 0.07. MS: 267.0 [M-HJ". '"H-NMR (DMSO-dg): 8 1.96 (m, 2H), 3.26 (s,
3H), 3.48 (m, 2H), 4.05 (m, 2H), 4.27 (m, 2H), 4.31 (m, 2H), 7.07 (d, 1H9, 7.11 (d, 1H), 12.8
(s, br, 1H) ppm.

4-Methoxy-5-(3-methoxy-propoxy)-2-methyl-benzoic acid
—o0

(o

/ oH

a. 2-Methoxy-1-(3-methoxy-propoxy)-4-methyl-benzene

A stirred solution of 2-methoxy-4-methylphenol (5.00 g, 36.2 mmol), 1-bromo-3-
methoxypropane (7.06 g, 45.2 mmol) and anhydrous K-COjs (7.50 g, 64.3 mmol) is refluxed
overnight. After cooling, volatiles are removed under reduced pressure, the residue is taken

up in water and extracted with AcOEt. The combined organics are washed with brine, dried
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(Na,S0,) and concentrated. After silica gel chromatography (hexane/AcOEt 3:1) the title
compound is obtained as colorless liquid. TLC, Ry (hexane/AcOEt 2:1) = 0.34. MS: 211.0
[M+H]". "H-NMR (CDCl): § 2.13 (m, 2H), 2.33 (s, 3H), 3.38 (s, 3H), 3.61 (m, 2H), 3.88 (s,
3H), 4.12 (m, 2H), 6.7-6.85 (m, 3H) ppm.

b. 1-Bromo-4-methoxy-5-(3-methoxy-propoxy)-2-methyl-benzene

To a solution of 2-methoxy-1-(3-methoxy-propoxy)-4-methyl-benzene (2.00 g, 9.51 mmol) in
MeCN (30 mL) is added N-bromosuccinimide (1.96 g, 10.5 mmol) at room temperature.
Stirring is continued for 2 hrs, followed by evaporation of the solvent. The title compound is
obtained after flash chromatography on silica gel (hexane/AcOEt 6:1) as an oil. MS:
289.0/291.0 [M]". tg (HPLC, Nucleosil C18HD column, 20-100% CHzCN/H,O/6 min, 100%
CH5CN/2 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 5.04 min. "H-NMR
(CDCL): 5 2.13 (m, 2H), 2.36 (s, 3H), 3.39 (s, 3H), 3.58 (m, 2H), 3.87 (s, 3H), 4.12 (m, 2H),
6.77 (s, 1H), 7.08 (s, 1H) ppm.

c. 4-Methoxy-5-(3-methoxy-propoxy)-2-methyl-benzaldehyde

To a solution of 1-bromo-4-methoxy-5-(3-methoxy-propoxy)-2-methyl-benzene (2.50 g, 8.65
mmol) in THF (25 mL), cooled to -70 °C, is added a 1.6M solution of n-buthyllithium in
hexane (5.94 mL, 9.51 mmol). After 30 min, DMF (1.05 mL, 13.0 mmol) is added and stirring
is continued overnight while the reaction mixture is gradually warmed to room temperature.
Quenching with ice-cold 1N aqueous HCI is followed by exiraction with diethyl ether. The
combined organic layers are washed with brine, dried (Na,SO,) and concentrated.
Purification by flash chromatography on silica gel (hexane/AcOEt 7:2) gives the title
compound as oil. TLC, R¢ (hexane/AcOEt 1:1) = 0.29. MS: 239.2 [M+H]". "H-NMR (CDCl,): &
2.16 (m, 2H), 2.66 (s, 3H), 3.39 (s, 3H), 3.60 (m, 2H), 3.97 (s, 3H), 4.18 (m, 2H), 6.73 (s,
1H), 7.40 (s, 1H), 10.2 (s, 1H) ppm.

d. 4-Methoxy-5-(3-methoxy-propoxy)-2-methyl-benzoic acid

To a solution of 4-methoxy-5-(3-methoxy-propoxy)-2-methyl-benzaldehyde (1.25 g, 5.25
mmol) in a 3:1 mixture of tert-butanol/CH,Cl, (60 mL) is added 2-methyl-2-butene (25.0 mL),
followed by dropwise addition of a solution of NaClO, (5.81 g, 51.4 mmol) and NaH,PO,
(4.07 g, 33.6 mmol) in water (45 mL) over 15 min at room temperature, and stirring is
continued overnight. The reaction mixture is poured into ice/saturated aqueous NaHCOs
solution, the water phase is washed with AcOEt, then acidified and extracted with AcOEL.
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The combined organics are washed with brine, dried (Na,SO,) and concentrated to give a
yellow solid. The crude product is stirred for 30 min in a 95:5 mixture of hexane/diisopropyl
ether (25 mL), the precipitate is filtered off, washed with a 95:5 mixture of hexane/diisopropyl
ether and dried to give the title compound as yellowish solid. MS: 253.0 [M-H]". t= (HPLC,
Nucleosil C18HD column, 20-100% CH;CN/H,0/6 min, 100% CH3;CN/2 min, CH;CN and
H.O containing 0.1% TFA, flow: 1 mL/min): 3.23 min. 'H-NMR (CDClg): 8 1.96 (m, 2H), 2.51
(s, 3H), 3.27 (s, 3H), 3.48 (m, 2H), 3.84 (s, 3H), 4.00 (m, 2H), 6.89 (s, 1H), 7.41 (s, 1H) ppm.

2-Chloro-4-methoxy-5-(3-methoxy-propoxy)-benzoic acid

—Q

cl

a. 2-Chloro-5-hydroxy-4-methoxy-benzaldehyde

2-Chloro-4,5-dimethoxybenzaldehyde (5.00 g, 24.9 mmol; commercially available from Akos
Consulting) is dissolved at room temperature in conc. H,SO, (23 mL; Riedel) at room
temperature. The deeply colored mixture is heated at 65 °C overnight with stirring, and after
cooling is poured with caution into ice-water containing 38 g of solid NaOH (pH 14). The
water phase is washed twice with AcOEt, and then is adjusted to pH 1 by addition of HCI
37% with ice-cooling to form a white suspension. Extraction with AcOEt, drying of the
organics over MgSO, and evaporation gives the crude product in a mixture with unreacted
starting material. The title compound is obtained after silica gel chromatography
(hexane/AcOELt gradient from 3:1 to 1:1) as white solid. TLC, R; (hexane/AcOEt 1:1) = 0.35.
MS: 187.0 [M+H]".]". "H-NMR (DMSO-dg): & 3.41 (s, 3H), 7.14 (s, 1H), 7.45 (s, 1H), 9.83 (s,
1H), 10.2 (s, 1H) ppm.

b. 2-Chloro-4-methoxy-5-(3-methoxy-propoxy)-benzaldehyde

A mixture of crude 2-chloro-5-hydroxy-4-methoxy-benzaldehyde (1.79 g, 8.15 mmol), 1-
bromo-3-methoxypropane (1.53 g, 9.79 mmol) and anhydrous K,CO; (1.69 g, 12.2 mmol) in
MeCN (30 mL) is refluxed overnight. Ice water is added to the mixture, followed by extraction
with AcCOEt. The combined organics are washed with brine, dried (Na;SO,) and
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concentrated. The title compound is obtained after purification by RP-HPLC on a PrepCqg
OBD column (dimensions: 30x100 mm; 5 uM particle size, SunFire Ltd), and using a 95-5%
gradient of MeCN/H,O 5:95 (containing 0.1% TFA) to MeCN/H,O 95:5 (containing 0.1%
TFA) over 20 min, as white solid. TLC, R¢ (hexane/AcOEt 1:1) = 0.42. MS: 259.0 [M+H]". 1"
tz (HPLC, Nucleosil C18HD column, 20-100% CH;CN/H;0/6 min, 100% CHsCN/2 min,
CH.CN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.15 min. 'H-NMR (CDCly): & 2.15
(m, 2H), 3.39 (s, 3H), 3.59 (m, 2H), 3.99 (s, 3H), 4.19 (m, 2H), 6.91 (s, 1H), 7.45 (s, 1H),
10.4 (s, 1H) ppm.

¢. 2-Chloro-4-methoxy-5-(3-methoxy-propoxy)-benzoic acid

To a solution of 2-chloro-4-methoxy-5-(3-methoxy-propoxy)-benzaldehyde (1.08 g, 3.55
mmol) in a 3:1 mixture of tert-butanol/CH,Cl, (20 mL) is added 2-methyi-2-butene (0.74 g,
5.32 mmol), followed by dropwise addition of a solution of NaClO, (0.67g, 7.10 mmol) and
NaH,PO, (0.67 g, 4.26 mmol) in water (14 mL) over 15 min at room temperature, and stirring
is continued overnight. The reaction mixture is poured into ice/saturated aqueous NaHCOs
solution, the water phase is washed with AcOEt. The ice-cold aqueous layer is acidified with
HCI 37% to form a white precipitate which is filtered off, washed with ice-cold water and
dried in vacuo. The compound is obtained as white solid. MS: 273.0 [M-H]". tr (HPLC,
Nucleosil C18HD column, 20-100% CHsCN/H,0/6 min, 100% CH;CN/2 min, CH3;CN and
H,O containing 0.1% TFA, flow: 1 mL/min): 3.25 min. "H-NMR (CDCl): 5 1.96 (m, 2H), 3.25
(s, 3H), 3.47 (m, 2H), 3.85 (s, 3H), 4.03 (m, 2H), 7.10 (s, 1H), 7.39 (s, 1H) ppm.

4-Chloro-3-(3-methoxy-propoxy)-benzoic acid

/
o}
o
ci
OH
a. 4-Chloro-3-(3-methoxy-propoxy)-benzoic acid 3-methoxy-propyl ester
A mixture of 4-chloro-3-hydroxy-benzoic acid (4.02 g, 23.3 mmol; commercially available

from Frinton Laboratories), 1-bromo-3-methoxypropane (8.73 g, 55.9 mmol) and anhydrous
K:CO; (9.66 g, 69.9 mmol) in MeCN (80 mL) is refluxed overnight. A further amount of 1-
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bromo-3-methoxypropane (1.82 g, 0.5 equiv.) is added under reflux conditions. After 2 hrs,
the mixture is poured into ice-water and extracted with AcOEt. The combined organics are
washed with brine, dried (Na,SO,) and concentrated. Flash-chromatography on silica gel
(hexane/AcOEt 7:2) affords the title compound as an oil. TLC, R (hexane/AcOEt 3:1) = 0.17.
MS: 317.2 [M-HJ". tz (HPLC, Nucleosil C18HD column, 20-100% CH3;CN/H,0/6 min, 100%
CHsCN/2 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 5.13 min. "H-NMR
(CDCl,): 5 2.08 (m, 2H), 2.16 (m, 2H), 3.40 (s, 6H), 3.57 (m, 2H), 3.65 (m, 2H), 4.23 (m, 2H),
4.45 (m, 2H), 7.45 (m, 1H), 7.61 (m, 1H), 7.64 (s, 1H) ppm.

b. 4-Chloro-3-(3-methoxy-propoxy)-benzoic acid

A solution of 4-chloro-3-(3-methoxy-propoxy)-benzoic acid 3-methoxy-propyl ester (1.58 g,
4.99 mmol) in aqueous 2N NaOH (3.23 mL, 6.48mmol) and dioxane (10 mL) is stirred at
room temperature for 3.5 hrs. The mixture is acidified by addition of 2N HClI, the volatiles are
removed by evaporation and the obtained suspension is filtered. The precipitate is washed
with ice-cold water and dried in vacuo to give the title compound as white solid. MS: 243.0
[M-HJ". tr (HPLC, Nucleosil C18HD column, 20-100% CHsCN/H20/6 min, 100% CH3CN/2
min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 3.93 min. 'H-NMR (DMSO-dp):
& 2.00 (m, 2H), 3.27 (s, 3H), 3.34 (s, br, 1H), 3.53 (m, 2H), 4.19 (m, 2H), 7.5-7.6 (m, 3H)

ppm.

3-Chloro-5-(3-methoxy-propoxy)-benzoic acid

/
o

OH
Cl

a. 3-Chloro-5-(3-methoxy-propoxy)-benzoic acid 3-methoxy-propyl ester

The title compound is obtained from 3-chloro-5-hydroxy-benzoic acid (1.96 g, 11.4 mmol;
commercially available from J&W Pharm Lab), 1-bromo-3-methoxypropane (4.25 g, 27.3
mmol) and anhydrous K,CO; (4.71 g, 34.1 mmol), as described above for the 4-chloro
regioisomer, as oil. TLC, R (hexane/AcOEt 3:1) = 0.21. MS: 317.0 [M+H]". "H-NMR (CDCls):
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& 2.07 (m, 2H), 2.10 (m, 2H), 3.39 (s, 3H), 3.41 (s, 3H), 3.56 (m, 2H), 3.59, (m, 2H), 4.13
(m, 2H), 4.45 (m, 2H), 7.13 (m, 1H), 7.49 (m, 1H), 7.63 (m, 1H) ppm.

b. 3-Chloro-5-(3-methoxy-propoxy)-benzoic acid

The title compound is obtained from 3-chloro-5-(3-methoxy-propoxy)-benzoic acid 3-
methoxy-propyl ester (1.70 g, 5.37 mmol), dissolved in dioxane (10 mL), by hydrolysis with
2N aqueous NaOH as a white solid. MS: 243.0 [M-H]". tx (HPLC, Nucleosil C18HD column,
20-100% CH,CN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H,O containing 0.1% TFA,
flow: 1 mL/min): 4.04 min. 'H-NMR (DMSO-dg): & 1.96 (m, 2H), 3.25 (s, 3H), 3.36 (s, br,
1H), 3.48 (m, 2H), 4.11 (m, 2H), 7.31 (s, 1H), 7.40 (s, 1H), 7.49 (s, 1H) ppm.

4-tert-Butyl-3-(3-methoxy-propoxy)-benzoic acid

/

o
: C o

OH

a. 4-tert-Butyl-3-methoxy-benzoic acid methyl ester
To a solution of 4-tert-butyl-3-methoxy-benzoic acid (3.00 g, 14.4 mmol; commercially
available from Apin, 41226B) in MeOH (30 mL) is added H,SO, conc. (3 mL) and the mixture
is refluxed for 5 hrs. After cooling, the mixture is diluted with water, extracted twice with
diethyl ether, the combined organics are dried (Na,SO,4) and evaporated to dryness to give
the title compound as yellowish oil. MS: 223.0 [M+H]". tz (HPLC, Nucleosil C18HD column,
5-100% CH;CN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H,O containing 0.1% TFA,
flow: 1 mL/min): 6.12 min. '"H-NMR (CDCls): § 1.41 (s, 9H), 3.91 (s, 3H), 3.92 (s, 3H), 7.36
(dd, 1H), 7.54 (d, 1H), 7.60 (dd, 1H) ppm.

b. 4-tert-Butyl-3-hydroxy-benzoic acid methyl ester

To a solution of borontribromide (3.38 mL, 35.1 mmol) in CH,Cl, (35 mL), cooled to -60 °C,
is added under an argon atmosphere a solution of 4-tert-butyl-3-methoxy-benzoic acid
methyl ester (2.60 g, 11.7 mmol) in CH,Cl, (65 mL). The reaction is warmed to room
temperature and stirring is continued overnight. Another aliquot of BBrs (1.13 mL, 11.7
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mmol) is added, and the mixture is stirred for 6 hrs at ambient temperature before quenching
by careful addition of water. The aqueous layer is extracted with CH.Cl,, the combined
organics are washed with 1N aqueous NaOH, dried (Na,SO,4) and concentrated. Purification
by flash chromatography on silica gel (eluents: CH,Cl, 100%, then CH,Cl./acetone 97:3)
gives the title compound as yellowish solid. MS: 209.0 [M+H]". tg (HPLC, Nucleosil C18HD
column, 5-100% CHsCN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H;O containing 0.1%
TFA, flow: 1 mL/min): 5.37 min. 'H-NMR (CDCls): & 1.46 (s, 9H), 3.94 (s, 3H), 5.60 (s, 1H),
7.36 (dd, 1H), 7.50 (d, 1H), 7.57 (dd, 1H) ppm.

The alkaline aqueous layers obtained above are acidified with HCI conc., extracted with
CH.Cl,, the organics are dried (Na,SO,) and evaporated to dryness to give 4-tert-butyl-3-
hydroxy-benzoic acid: MS: 193.0 [M+H]". "H-NMR (DMSO-d): & 1.37 (s, 9H), 7.26 (m, 1H),
7.33 (m, 1H), 7.40 (m, 1H), 9.71 (s, 1H), 12.7 (s, 1H) ppm.

c. 4-tert-Butyl-3-(3-methoxy-propoxy)-benzoic acid methyl ester

A mixture of 4-tert-butyl-3-hydroxy-benzoic acid methyl ester (1.56 g, 7.49 mmol), 3-
bromopropy! methyl ether (1.72 g, 11.2 mmol) and anhydrous K,CO; (1.55 g, 11.2 mmol) in
MeCN (30 mL) is refluxed overnight. After cooling, the mixture is filtered, the filtrate is diluted
with CH,Cl, and the organics are washed with aqueous 0.5M NaOH, aqueous 0.5M HCl and
water, dried (Na,SO,) and concentrated. Purification by flash chromatography on silica gel
(hexane/AcOEt 97:3) gives the title compound as colorless oil. MS: 281.1 [M+H]". tz (HPLC,
Nucleosil C18HD column, 5-100% CHsCN/H,0/6 min, 100% CH3CN/2 min, CHzCN and H.O
containing 0.1% TFA, flow: 1 mL/min): 6.22 min. '"H-NMR (CDCls): & 1.43 (s, 9H), 2.17 (m,
2H), 3.41 (s, 3H), 3.65 (m, 2H), 3.93 (s, 3H), 4.18 (m, 2H), 7.36 (dd, 1H), 7.96 (d, 1H), 7.60
(dd, 1H) ppm.

d. 4-tert-Butyl-3-(3-methoxy-propoxy)-benzoic acid

The title compound is obtained by hydrolysis of 4-tert-butyl-3-(3-methoxy-propoxy)-benzoic
acid methyl ester ( 1.60 g, 5.14 mmol), dissolved in EtOH (15 mL), in the presence of
aqueous 2N NaOH (3.85 mL, 7.70 mmol) as off-white powder. MS: 284.1 [M+H,0]". tr
(HPLC, Nucleosil C18HD column, 5-100% CH;CN/H,0/6 min, 100% CH;CN/2 min, CH;CN
and H,O containing 0.1% TFA, flow: 1 mL/min): 5.42. '"H-NMR (DMSO-dg): § 1.36 (s, 9H),
2.04 (m, 2H), 3.26 (s, 3H), 3.94 (m, 2H), 4.09 (m, 2H), 7.34 (m, 1H), 7.49 (s, 1H), 7.48 (m,
1H), 12.8 (s, br, 1H) ppm.



WO 2006/100036 PCT/EP2006/002578

=244 -

4-Methoxy-3-(2-methoxy-ethoxymethyl)-benzoic acid
/
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a. (5-Bromo-2-methoxy-phenyl)-methanol

To a suspension of 5-bromo-2-methoxy-benzaldehyde (7.00 g, 32.2 mmol) in MeOH (40
mL), cooled to 0 to 5 °C, is added NaBH, (1.40 g, 35.4 mmol). After stirring for 1 h, the
mixture is poured into ice-water, followed by extraction with AcOEt. The combined organics
are washed with brine, dried (Na,SO,) and concentrated to give the title product as off-white
solid. TLC, R; (hexane/AcOEt 3:1) = 0.19. "H-NMR (CDCls): 8 2.24 (m, 2H), 3.88 (s, 3H),
4.68 (d, 2H), 6.79 (dd, 1H), 7.41 (dd, 1H), 7.45 (d, 1H) ppm.

b. 4-Bromo-1-methoxy-2-(2-methoxy-ethoxymethyl)-benzene

To a solution of (5-bromo-2-methoxy-phenyl)-methanol (3.38 g, 14.8 mmol) and 2-
bromoethy! methyl ether (2.06 g, 14.8 mmol) in DMF (30 mL) is added NaH (55% dispersion
in oil; 1.36 g, 31.1 mmol) in three portions at room temperature, followed by stirring
overnight. The mixture is poured into ice-cooled aqueous 2N HCI, the water phase is
extracted with diethyl ether, the combined organic phase is washed with brine, dried
(Na;S0,) and concentrated. Purification by flash chromatography (hexane/AcOEt 3:1) gives
the title compound as liquid. TLC, R¢ (hexane/AcOEt 1:1) = 0.44. '"H-NMR (CDClg): & 3.45 (s,
3H), 3.64 (m, 2H), 3.71 (m, 2H), 3.83 (s, 3H), 4.60 (s, 2H), 6.76 (d, 1H), 7.37 (dd, 1H), 7.56
(d, 1H) ppm.

c. 4-Methoxy-3-(2-methoxy-ethoxymethyl)-benzoic acid ethyl ester

To a solution of 4-bromo-1-methoxy-2-(2-methoxy-ethoxymethyl)-benzene (2.88 g, 10.5
mmol) in absolute THF (30 mL) is added at -70 °C a 1.6N solution of n-butyllithium in hexane
(7.20 mL, 11.5 mmol) with stirring. After 40 min, ethyl chloroformate (1.14 g, 10.5 mmol) is
added, and the mixture is stirred overnight while gradually warming up to room temperature.
The mixture is poured into 2N aqueous HCI, extracted with CH,Cl,, the organic layers are

dried (Na,SO,) and concentrated. The crude product is purified by flash chromatography on
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silica gel (hexane/AcOEt 2:1) to give the title compound as liquid. TLC, R (hexane/AcOEt
1:1) = 0.13.

d. 4-Methoxy-3-(2-methoxy-ethoxymethyl)-benzoic acid

A solution of 4-methoxy-3-(2-methoxy-ethoxymethyl)-benzoic acid ethyl ester (0.87 g, 3.24
mmol) in a 1:1 mixture of THF and 4N NaOH (10 mL) is stirred at 50 °C overnight. After
cooling, the volatiles are removed at reduced pressure, the remaining aqueous phase is
acidified to pH 1 by dropwise addition of HCI 37%, and the resulting suspension is filtered
off. The precipitate is washed with water, dried overnight in vacuo to give the title compound.
TLC, R (hexane/AcOEt 1:1) = 0.07. MS: 239.0 [M-H]". tg (HPLC, Nucleosil C18HD column,
20-100% CHsCN/H,0O/6 min, 100% CHsCN/2 min, CH,CN and H,O containing 0.1% TFA,
flow: 1 mL/min): 2.71 min. 'H-NMR (DMSO-de): 8 3.29 (s, 3H), 3.52 (m, 2H), 3.64 (m, 2H),
3.88 (s, 3H), 4.51 (s, 2H), 7.10 (m, 1H), 7.90 (m, 1H), 7.94 (m, 1H), 12.6 (s, br, 1H) ppm.

3-(2-Methoxy-ethoxymethyl)-4-trifluoromethoxy-benzoic acid
/
02
o]

F$< OH

F

a. (5-Bromo-2-trifluoromethoxy-phenyl)-methanol

To a solution of 5-bromo-2-trifluoromethoxy-benzoic acid (2.00 g, 7.02 mmol, commercially
available from Rare Chemicals, AL BE 0523) and NEt; (1.47 mL, 10.5 mmol) in THF (50
mL), cooled to -15 °C and under an argon atmosphere, is added dropwise
isobutylchloroformate (1.15 mL, 8.77 mmol). The mixture is stirred for 1 hr after warming to
room temperature, followed by addition of AcOEt (20 mL). The organic layer is subsequently
washed with 0.5M HCI (20 mL), saturated aqueous NaHCO; solution (20 mL) and water (20
mL), then dried over Na,SO, and concentrated to give the mixed anhydride intermediate.

To a solution of the mixed anhydride obtained above (1.50 g, 3.90 mmol) in THF (40 mL),
cooled to 0-5 °C, is added dropwise a solution of LiBH, (0.17 g, 7.79 mmol) in THF (SmL).
After warming to room temperature, the reaction mixture is stired overnight and then
quenched by adding aqueous 2N NaOH (30 mL). Extraction of the water phase with AcOEt,
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drying of the combined organics (Na,SO4) and evaporation to dryness gives the title
compound as white powder. tr (HPLC, Nucleosil C18HD column, 5-100% CHsCN/H,0/6 min,
100% CHsCN/2 min, CH3CN and H,O containing 0.1% TFA, flow: 1 mL/min): 5.04 min. H-
NMR (DMSO-dg): § 4.56 (d, 2H), 5.51 (t, 1H), 7.31 (dd, 1H), 7.59 (dd, 1H), 7.73 (d, 1H) ppm.

b. 4-Bromo-2-(2-methoxy-ethoxymethyl)-1-trifluoromethoxy-benzene

In a 3-neck flask under argon, a 55-65% dispersion of NaH in oil (0.097 g, 2.44 mmol) is
washed with n-pentane, the organics are removed and DMF (10 mL) is added. The mixture
is cooled to 0-5 °C, and a solution of (5-bromo-2-trifluoromethoxy-phenyl)-methanol (0.60 g,
2.21 mmol) in DMF (3.0 mL) is added dropwise. After warming to room temperature, stirring
is continued for 1 h before this mixture is added to a solution of 2-bromoethyl methyl ether
(0.312 mL, 3.32 mmol) in DMF (3mL). After 4 hrs at room temperature, the reaction is still
incomplete by TLC. Another aliquot of NaH (1 equiv; oil dispersion washed with pentane)
and 2-bromoethyl methyl ether (0.312 mL, 3.32 mmol) are added, followed by stirring for 18
hrs at room temperature. The mixture is poured into ice-water and extracted with AcOEt, the
combined organics are dried (Na,SO,) and evaporated to dryness to give the title compound
as yellowish oil. MS: 346.0/348.0 [M+H,O]". tr (HPLC, Nucleosil C18HD column, 5-100%
CH3;CN/H,0/6 min, 100% CHsCN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1
mL/min): 5.80 min. "H-NMR (CDCls): & 3.49 (s, 3H), 3.64 (m, 2H), 3.72 (m, 2H), 4.69 (s, 2H),
7.13 (dd, 1H), 7.46 (dd, 1H), 7.77 (d, 1H) ppm.

c. 3-(2-Methoxy-ethoxymethyl)-4-trifluoromethoxy-benzoic acid

To a solution of 4-bromo-2-(2-methoxy-ethoxymethyl)-1-trifluoromethoxy-benzene (0.28 g,
0.85 mmol) in absolute diethyl ether (2.0 mL), cooled to -70 °C, is dropwise added under an
argon atmosphere a 1.7M solution of tert.-butyllithium in pentane (0.50 mL, 0.85 mmol).
After stirring for 30 min, CO, gas is bubbled into the solution for 2 min followed by stirring the
yellow solution at -70 °C for additional 30 min. The reaction is quenched by addition of a
saturated aqueous NH,Cl solution (2 mL). The basic aqueous layer is washed with AcOEt
and, after acidification to pH 1, is extracted twice with AcOEL. The combined organics are
dried over Na,SO, and evaporated to dryness to give the title compound as colorless oil. MS:
293.0 [M-H]". tx (HPLC, Nucleosil C18HD column, 5-100% CHsCN/H,O/6 min, 100%
CH3CN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.62 min. H-NMR
(CDCl3): & 3.46 (s, 3H), 3.67 (m, 2H), 3.76 (m, 2H), 4.71 (s, 2H), 7.35 (dd, 1H), 8.09 (dd,
1H), 8.35 (dd, 1H) ppm.
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4-Methoxy-3-(3,3,3-trifluoro-propoxy)-benzoic acid
F
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a. 4-Methoxy-3-(3,3,3-trifluoro-propoxy)-benzoic acid ethyl ester

The mixture of 3-hydroxy-4-methoxy-benzoic acid ethyl ester (1.75 g, 8.92 mmol),
methanesulfonic acid 3,3,3-trifluoro-propyl ester (2.06 g, 10.7 mmol) and anhydrous K>COs;
(2.49 g, 17.8 mmol) in acetone (20 mL) is heated with stirring at reflux temperature
overnight. After cooling, the mixture is diluted with ACOEt followed by washing of the organic
phase with 2N aqueous NaOH and brine. The organic layer is dried over Na,SO, and
evaporated, and the crude product is purified by silica gel chromatography (eluent:
hexane/AcOEt 5:1) to give the title compound as oil. TLC, R¢ (hexane/AcOEt 1:1) = 0.59.
MS: 293.0 [M+H]". "H-NMR (CDCls): & 1.42 (t, 3H), 2.74 (m, 2H), 3.96 (s, 3H), 4.33 (m, 2H),
4.40 (m, 2H), 6.94 (m, 1H), 7.59 (s, 1H), 7.77 (m, 1H) ppm.

b. 4-Methoxy-3-(3,3,3-trifluoro-propoxy)-benzoic acid

The title compound is obtained as white solid from 4-methoxy-3-(3,3,3-trifluoro-propoxy)-
benzoic acid ethyl ester (0.62 g, 2.12 mmol), dissolved in THF (3.0 mL), after hydrolysis in
the presence of 2N NaOH (1.6 mL) at 60 °C overnight. The ice-cold reaction mixture is
acidified (pH 1) with HCI 37 % to form a white precipitate which is filtered off, washed with
water and dried in vacuo. TLC, R (hexane/AcOEt 1:1) = 0.17. MS: 263.0 [M—H]+. tr (HPLC,
Nucleosil C18HD column, 20-100% CHsCN/H,0/6 min, 100% CH;CN/2 min, CH;CN and
H,O containing 0.1% TFA, flow: 1 mL/min): 3.50 min. "H-NMR (CDCls): & 2..81 (m, 2H), 3.85
(s, 3H), 4.25 (m, 2H), 7.10 (dd, 1H), 7.49 (d, 1H), 7.63 (dd, 1H), 12.6 (s, br, 1H) ppm.

The methanesulfonic acid 3,3,3-trifluoro-propyl ester is prepared according to the following
procedure:

To the mixture of 3,3,3-trifluoro-1-propanol (1.28 g, 10.8 mmol) and NEt; (4.53 mL, 32.7
mmol) in CH.Cl, (10 mL) is added dropwise at -20 °C methanesulfochloride (1.03 mL, 13.1
mmol). The mixture is slowly warmed over 90 min to 5 °C with stirring, followed by addition of

CH.Cl, and washing of the organic layer with 2N aqueous HCI. The organics are dried over
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Na,SO, and concentrated in vacuo to give the crude title product as yellowish liquid which
was used without further purification. '"H-NMR (CDCL): & 2.64 (m, 2H), 3.09 (s, 3H), 4.47 (t,
2H) ppm.

4-Methoxy-3-(4,4,4-trifluoro-butoxy)-benzoic acid

F

F
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/ OH
a. 4-Methoxy-3-(4,4,4-trifluoro-butoxy)-benzoic acid ethyl ester

A suspension of 3-hydroxy-4-methoxy-benzoic acid ethyl ester (1.00 g, 5.10 mmol), 1-
bromo-4,4,4-trifluorobutane (1.12 g, 5.86 mmol) and anhydrous K,COj3 (2.14 g, 15.3 mmol)
in MeCN (10 mL) is refluxed with stirring overnight. After cooling, the mixture is filtered, and
the filtrates are evaporated to drying to give the title compound as white solid. TLC, R¢
(hexane/AcOEt 1:1) = 0.62. MS: 307.0 [M+H]". 'H-NMR (CDCls): & 1.42 (m, 3H), 2.1-2.2 (m,

2H), 2.3-2.45 (m, 2H), 3.95 (s, 3H), 4.14 (m, 2H), 4.39 (m, 2H), 6.93 (dd, 1H), 7.58 (d, 1H),
7.74 (dd, 1H) ppm.

b. 4-Methoxy-3-(4,4,4-trifluoro-butoxy)-benzoic acid

A mixture of 4-methoxy-3-(4,4,4-trifluoro-butoxy)-benzoic acid ethyl ester (0.93 g, 3.04
mmol) in THF (3 mL) and 2N NaOH (2.28 mL, 4.55 mmol) is heated with stirring at 60 °C
overnight. After cooling, ice water is added and the pH is adjusted to 1 by addition of HCI
37% to form a white precipitate which is filtered off. The title compound is obtained after
drying as white solid. TLC, R; (hexane/AcOEt 1:1) = 0.17. MS: 277.0 [M-H]". &z (HPLC,
Nucleosil C18HD column, 20-100% CH3;CN/H,0/6 min, 100% CH;CN/2 min, CH;CN and
H.O containing 0.1% TFA, flow: 1 mL/min): 3.90 min. 'H-NMR (CDCls): § 1.98 (m, 2H), 2.45
(m, 2H), 3.85 (s, 3H), 4.08 (m, 2H), 7.08 (dd, 1H), 7.46 (d, 1H), 7.60 (dd, 1H), 12.7 (s, br,
1H) ppm.

4-Methoxy-3-(3-trifluoromethoxy-propoxy)-benzoic acid
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a. Dithiocarbonic acid O-(3-ethoxy-propyl) ester S-methyl ester

The title compound is prepared by the method described in Bull. Chem. Soc. Jpn. (2000),
73, 477f.: To a cooled solution of 3-ethoxy-1-propanol (24.4 g, 0.227 mol) in DMF (150 mL)
is added NaH (60% dispersion in oil; 10.0 g, 0.250 mol) in portions over 1 hour, keeping the
reaction temperature below 5 °C. Stirring is continued for 5 hrs at room temperature, the
mixture is cooled to 5 to 10 °C followed by dropwise addition of CS; (27.5 mL, 0.454 mol).
The mixture is gradually warmed to ambient temperature overnight and then cooled to <10
°C before adding iodomethane (17.9 mL, 0.284 mol). Stirring is continued for 18 hrs at room
temperature, the mixture is then poured into ice-cold diluted aqueous HCI and extracted with
diethyl ether. The combined organic layers are washed with brine, dried over MgSO, and
concentrated to give a yellow oil. Purification by flash chromatography on silica gel
(hexane/AcOEt 20:1) gives the title compound as yellow liquid. TLC, R; (hexane/AcOEt 3:1)
= 0.56. 'H-NMR (CDCl3): & 1.23 (t, 3H), 2.11 (m, 2H), 2.60 (s, 3H), 3.52 (t, 2H), 3.58 (t, 2H),
4.79 (t, 2H) ppm.

b. 1-Ethoxy-3-trifluoromethoxy-propane

Following the method described in Tetrahedron Letters (1992), 33, 4173-4176, a suspension
of 1,3-dibromo-5,5-dimethylhydantoin (78.5 g, 0.266 mol) in CH,Cl, (0.8 L) is cooled to -70
°C, followed by dropwise addition of hydrogen fluoride/pyridine (99.2 mL, 3.82 mol; Fluka No
47586). To this mixture is then slowly added a solution of dithiocarbonic acid O-(3-ethoxy-
propyl) ester S-methy! ester (23.0 g, 0.089 mol) in CH.Cl, (200 mL). The yellow reaction
mixture is warmed to ambient temperature over 3.5 hrs and then quenched by addition of an
ice-cold aqueous solution of NaHSO3/NaHCO3/NaOH until the red-brownish color of the
mixture disappears. The aqueous phase is adjusted to pH >10 by addition of solid sodium
hydroxide with stirring, the organic phase is separated, washed with brine and filtered.
Removal of the solvent (CH,Cl,) is achieved by distillation at atmospheric pressure (<35 °C
boiling temperature). Fractions boiling between 37 °C and 110 °C are combined, taken up in
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CH,CI, (100 mL) and washed with 2N aqueous HCI. The aqueous layer is re-exiracted with
CH,Cl, (40 mL), the combined organics are dried (Na,SO,) and filtered. The solvent is
removed in a distillation apparatus at normal pressure (oil bath at 50 °C) to obtain the title
compound as a pale yellow liquid. "H-NMR (CDCls): & 1.23 (t, 3H), 1.98 (m, 2H), 3.48-3.57
(m, 4H), 4.12 (t, 2H) ppm. *°F-NMR (CDCl5): § -60.8 ppm.

c. Trifluoro-methanesulfonic acid 3-trifluoromethoxy-propyl ester

Following a similar procedure as described in J. Org. Chem. (2001), 66, 1061-1063, 1-
ethoxy-3-trifluoromethoxy-propane (1.50 g, 6.10 mmol) is added to a mixture of
trifluoromethanesulfonic anhydride (4.04 mL, 23.8 mmol) and trifluoromethanesulfonic acid
(0.15 mL, 1.65 mmol) with stirring. The mixture is heated at 60 °C overnight, cooled to room
temperature and poured into ice-water. The aqueous layer is extracted with CHxCl,, the
combined organics are dried over Na,SO, and filtered. Volatiles are removed by distillation at
normal pressure (bath temperature at 65 °C) to give a mixture of trifluoro-methanesulfonic
acid ethyl ester and the titte compound as pale yellow liquid (used without further
purification). "H-NMR (CDCls): & 2.25 (m, 2H), 4.16 (m, 2H), 4.70 (m, 2H) ppm.

d. 4-Bromo-1-methoxy-2-(3-trifluoromethoxy-propoxy)-benzene

A mixture of 5-bromo-2-methoxy-phenol (1.20 g, 5.62 mmol), crude trifluoro-methanesulfonic
acid 3-triflucromethoxy-propyl ester (2.52 g, 6.74 mmol; purity of 74%) and anhydrous K,COs
(1.18 g, 8.42 mmol) in MeCN (8 mL) is stirred in a sealed flask at room temperature
overnight and then filtered. The combined filtrates are concentrated and the crude product is
chromatographed over silica gel (eluent: toluene) to give the title compound as oil. TLC, R¢
(toluene/AcOEt 10:1) = 0.63. "H-NMR (CDCls): § 2.25 (m, 2H), 3.8% (s, 3H), 4.13 (m, 2H),
4.23 (m, 2H), 6.79 (dd, 1H), 7.04 (d, 1H), 7.09 (dd, 1H) ppm. “F-NMR (CDCls): 6 -60.7 ppm.

e. 4-Methoxy-3-(3-trifluoromethoxy-propoxy)-benzoic acid

To a solution of 4-bromo-1-methoxy-2-(3-trifluoromethoxy-propoxy)-benzene (1.11 g, 3.20
mmol) in THF (10 mL), cooled to -60 to -70 °C, is added dropwise a 1.6M solution of n-
butyllithium in hexane (2.30 mL, 3.69 mmol). After stirring for 30 min, a stream of CO. gas is
bubbled into the yellow solution for 10 min. The reaction is quenched by adding 2N aqueous
HCI and volatiles are removed by evaporation. The water phase is alkalized by addition of
4N NaOH, washed with AcOEt and then acidified with HCI 37% to form a white suspenéion.
Extraction with CH,Cl,, drying of the organics over Na,SO, and evaporation gives the title
product as white solid. TLC, Ry (hexane/AcOEt 1:1) = 0.09. MS: 293.0 [M-H]'. tr (HPLC,
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Nucleosil C18HD column, 20-100% CHs;CN/HO0/6 min, 100% CHsCN/2 min, CH;CN and
H.O containing 0.1% TFA, flow: 1 mL/min): 4.00 min. "H-NMR (CDCls):  2.15 (m, 2H), 3.85
(s, 3H), 4.10 (m, 2H), 4.27 (m, 2H), 7.08 (dd, 1H), 7.48 (d, 1H), 7.60 (dd, 1H) ppm. YF-NMR
(DMSO-dg): 6 -58.2 ppm.

4-Ethyl-3-(3-trifluoromethoxy-propoxy)-benzoic acid

F
F%- F
o
>: o
OH

a. 4-Ethyl-3-(3-trifluoromethoxy-propoxy)-benzoic acid methyl ester
A mixture of 4-ethyl-3-hydroxy-benzoic acid methyl ester (250 mg, 1.32 mmol), crude
trifluoro-methanesulfonic acid 3-trifluoromethoxy-propy! ester (590 mg, 1.58 mmol; purity of
74%) and anhydrous K»COj3 (276 mg, 1.98 mmol) in MeCN (2.0 mL) is stirred in a sealed
glas vial overnight at room temperature. The crude product obtained after filtration and
evaporation is purified by flash chromatography (hexane/AcOEt 1:1) to give the title
compound as oil. TLC, R¢ (hexane/AcOEt 3:1) = 0.38. "H-NMR (CDCls): & 1.24 (t, 3H), 2.25
(m, 2H), 2.70 (q, 2H), 3.94 (s, 3H), 4.18 (t, 2H), 4.24 (t, 2H), 7.25 (d, 1H), 7.52 (s, 1H), 7.64
(d, 1H) ppm. "F-NMR (CDCl5): 5 -61.1 ppm.

b. 4-Ethyl-3-(3-trifluoromethoxy-propoxy)-benzoic acid

The title compound is obtained from 4-ethyl-3-(3-trifluoromethoxy-propoxy)-benzoic acid
methyl ester (155 mg, 0.506 mmol) by hydrolysis in THF (3 mL) in the presence of aqueous
2N NaOH (0.38 mL, 0.76 mmol) at 60 °C overnight. After cooling to room temperature,
volatiles are removed in vacuo and the residue is portioned between 2N aqueous HCI and
CH,Cl,. The combined organics are dried (Na,SO,) and evaporated to dryness to give the
title compound as a white solid. TLC, Ry (hexane/AcOEt 1:1) = 0.17. MS: 291.0 [M-HT'. tz
(HPLC, Nucleosil C18HD column, 20-100% CH3;CN/H0/6 min, 100% CH;CN/2 min, CH,CN
and H,O containing 0.1% TFA, flow: 1 mL/min): 4.99 min. 'H-NMR (DMSO-dg): & 1.15 (t,
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3H), 2.18 (m, 2H), 2.64 (q, 2H), 4.13 (t, 2H), 4.29 (t, 2H), 7.28 (d, 1H), 7.45 (s, 1H), 7.51 (d,
1H), 12.65 (s, br, 1H) ppm. *F-NMR (DMSO0-d;): 5 -59.1 ppm.

4-Methoxy-3-(5-methyl-isoxazol-3-yimethoxy)-benzoic acid

o
0
/ OH

a. 4-Methoxy-3-(5-methyl-isoxazol-3-ylmethoxy)-benzoic acid ethyl ester

A mixture of 3-hydroxy-4-methoxy-benzoic acid (2.00 g, 10.2 mmol), 3-(chloromethyl)-5-
methylisoxazole (1.61 g, 12.2 mmol; commercially available from Maybridge, SPB01262DA),
anhydrous K,CO; (2.11 g, 15.3 mmol) and Nal (0.31 g, 2.04 mmol) in MeCN (35 mL) is
refluxed overnight. After cooling to room temperature, the mixture is filtered, the filtrate is
diluted with CH,Cl, and the organics are washed with aqueous 0.5M NaOH, water and brine.
Drying over Na,SO, and evaporation to dryness affords the crude title compound as oil. MS:
292.0 [M+H]". tr (HPLC, Nucleosil C18HD column, 5-100% CHZCN/H,O/6 min, 100%
CH5CN/2 min, CHsCN and H,O containing 0.1% TFA, flow: 1 mL/min): 4.14 min. '"H-NMR
(CDCls): & 1.39 (t, 3H), 2.45 (s, 3H), 3.93 (s, 3H), 4.35 (q, 2H), 5.20 (s, 2H), 6.15 (s, 1H),
6.15 (dd, 1H), 6.90 (d, 1H), 7.70 (dd, 1H) ppm.

b. 4-Methoxy-3-(5-methyl-isoxazol-3-ylmethoxy)-benzoic acid

The title compound is obtained by hydrolysis of 4-methoxy-3-(5-methyl-isoxazol-3-ylmeth-
oxy)-benzoic acid ethyl ester (2.90 g, 8.96 mmol), dissolved in EtOH (25 mL), in the
presence of 2N NaOH (6.72 mL, 13.4 mmol) at 70 °C for 3 hrs. After cooling to room
temperature, volatiles are removed in vacuo, the aqueous phase is washed with CH,Cl, and
then acidified to pH 1 by addition of conc. HCI. The precipitate is filtered off and dried to give
an off-white powder. MS: 264.0 [M+H]". tz (HPLC, Nucleosil C18HD column, 5-100%
CH;CN/H,0/6 min, 100% CH3;CN/2 min, CH;CN and H,O containing 0.1% TFA, flow: 1
mL/min): 3.98 min. 'H-NMR (DMSO-dg): & 2.39 (s, 3H), 3.82 (s, 3H), 5.15 (s, 2H), 6.30 (s,
1H), 7.06 (dd, 1H), 7.54 (d, 1H), 7.59 (dd, 1H), 12.7 (s, br, 1H) ppm.
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3-(2-Ethoxy-ethoxy)-4-methoxy-benzoic acid
%
o
o
0
/ OH

a. 3-(2-Ethoxy-ethoxy)-4-methoxy-benzoic acid ethyl ester

A mixture of 3-hydroxy-4-methoxy-benzoic acid ethyl ester (1.60 g, 8.16 mmol), 2-
bromoethyl ethyl ether (1.38 mL, 12.2 mmol) and anhydrous K,CO; (1.69 g, 12.2 mmol) in
MeCN (35 mL) is refluxed overnight. In order to complete the reaction, an additional aliquot
of 2-bromoethyl ethyl ether (1.38 mL, 12.2 mmol) and a catalytic amount of Nal are added,
and reflux is continued overnight. After cooling, the mixture is filtered and the filtrates are
concentrated. The residue is taken up in CH.Cl,, the organic layer is washed with 0.5M
NaOH and water, dried (Na,S0O,) and concentrated. The titte compound is obtained after
flash chromatography (hexane/AcOEt 8:2) as colorless oil. MS: 269.0 [M+H]". tx (HPLC,
Nucleosil C18HD column, 5-100% CH;CN/H,0/6 min, 100% CHsCN/2 min, CHsCN and H,O
containing 0.1% TFA, flow: 1 mL/min): 4.92 min. "H-NMR (CDCl3): & 1.27 (m, 3H), 1.41 (m,
3H), 3.64 (m, 2H), 3.87 (m, 2H), 3.94 (s, 3H), 4.26 (m, 2H), 4.38 (m, 2H), 9.91 (dd, 1H), 7.63
(d, 1H), 7.72 (dd, 1H) ppm.

b. 3-(2-Ethoxy-ethoxy)-4-methoxy-benzoic acid

The title compound is obtained from 3-(2-ethoxy-ethoxy)-4-methoxy-benzoic acid ethyl ester
(1.41 g, 5.26 mmol) by hydrolysis in EtOH (15 mL) in the presence of aqueous 2N NaOH
(3.94 mL, 7.88 mmol) at 50 °C overnight as a white powder. MS: 239.0 [M-H]". t (HPLC,
Nucleosil C18HD column, 5-100% CH;CN/H,0/6 min, 100% CH3;CN/2 min, CHsCN and H,O
containing 0.1% TFA, flow: 1 mL/min): 3.78 min. 'H-NMR (DMSO-dg): & 1.11 (t, 3H), 3.48 (q,
2H), 3.68 (m, 2H), 3.80 (s, 3H), 4.08 (m, 2H), 7.03 (dd, 1H), 7.43 (d, 1H), 7.55 (dd, 1H), 12.6
(s, br, 1H) ppm.

Scheme 7
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Example 361: N-Isopropyl-N-{(3R*,4S*)-4-[(isopropyl-phenylacetyl-amino)-methyl]-

pyrrolidin-3-yimethyl}-4-methoxy-3-(3-methoxy-propoxy)-benzamide

P
\o@:ﬂ:@
<7 -

A solution of N-{(3R*4S*)-1-benzyl-4-[(isopropyl-phenylacetyl-amino)-methyl]-pyrrolidin-3-

yimethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide (0.15 g, 0.24 mmol) and
1-chloroethyl chioroformate (0.10 mL, 0.97 mmol) in CICH,CHCl is refluxed for 2 h under a
nitrogen atmosphere, and MeOH (10 mL) is then added at room temperature. The mixture is
heated for 2 h at 80°C, and concentrated to give the title product. For purification, the N-Boc
protected compound, (3S*4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-4-[(isopropyl-phenylacetyl-amino)-methyl}-pyrrolidine-1-carboxylic acid tert-
butyl ester, is prepared analogously as described for the title compound D in Example 361,
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Scheme 7. The crude product is purified by flash chromatography on silica gel (eluent:
cHexane/AcOEt 50/50) to give the product. MS (LC-MS). 654.4 [M+H]; tz (HPLC, C18
column, 10-100% CHsCN/H,O/5 min, 100% CH,CN/2.5 min, CH;CN and H;O containing
0.1% TFA, flow: 1.5 mL/min): 5.92 min.

The pure title compound is prepared analogously as described for the title compound under |
in Example 361, Scheme 7. MS (LC-MS): 554.4 [M+H]"; tr (HPLC, C18 column, 10-100%
CH,CN/H,0/5 min, 100% CH,CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5

mL/min): 5.23 min.

A. (3aR*,6aS*)-5-Benzyl-hexahydro-furo[3,4-c]pyrrol-1-one

To a mixture of vy-crotonolactone (0.99 miL, 13.5 mmol) and N-(methoxymethyl)-N-
(trimethylsilylmethyl)benzylamine (5.0 g, 20.2 mmol) in CH,Cl, (50 mL) is added dropwise
TFA (0.10 mL, 1.30 mmol) at 0°C The reaction mixture is stirred overnight at room
temperature and quenched with an aqueous saturated solution of NaHCO; (30 mL). CH.Cl;
is added, the layers are separated and the aqueous one back extracted twice with CH.Cl.
The combined organic exiracts are dried over MgSQ,, filtered and concentrated. The crude
material is purified by flash chromatography on silica gel (eluent: ACOEt/hexane 10:90 to
20:80) to give the titled product. TLC, Rf (AcOEt/hexane 3:7) = 0.73. MS (LC-MS): 2181
[M+H]"; tx (HPLC, C18 column, 10-100% CH;CN/H,0O/5 min, 100% CH3ZCN/2.5 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 2.95 min.

B. (35*,4R*)-1-Benzyl-4-hydroxymethyl-pyrrolidine-3-carboxylic acid isopropyl-amide
A suspension of (3aR*,6aS*)-5-benzyl-hexahydro-furo[3,4-c]pyrrol-1-one (1.50 g, 6.90 mmol)
and ZnCl, (0.94 g, 6.90 mmol) in iPrNH, (20 mL) is refluxed overnight under a nitrogen
atmosphere. The crude material is filtered over a pad of Celite and concentrated. The crude
material is purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH/NH,OH
70:25:5) to give the title product. TLC, R (CH.Cl,/MeOH 95:5) = 0.38. MS (LC-MS): 277.2
[M+H]".

C. [(3R*,4R*)-1 -Benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-yl]-methanol

To a ice-cooled solution of LiAlH, (0.56 g, 14.76 mmol) in THF (25 mL), is added dropwise a
solution of (3S*4R*)-1-benzyl-4-hydroxymethyl-pyrrolidine-3-carboxylic acid isopropylamide
(1.02 g, 3.69 mmol) in THF (5 mL). The reaction mixture is refluxed overnight and quenched
with Na,S0,.10 H,O (4 g) at 0°C. Ether is added, the mixture is stirred for 2 h at room
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temperature. The crude material is filtered over a pad of Celite and concentrated to give the
titte compound which is used without further purification in the next step. TLC, R¢
(CH.Cl,/MeOH 95:5) = 0.28. MS (LC-MS): 263.2 [M+H]; T tx (HPLC, C18 column, 10-
100% CHsCN/H,0/5 min, 100% CHCN/2.5 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 2.94 min.

D. Carbonic acid (3R*,4S*)-1-benzyl-4-[(tert-butoxycarbonyl-isopropyl-amino)-methyl]-
pyrrolidin-3-ylmethyl ester tert-butyl ester

A suspension of [(3R*,4R*)~1~benzy|—4—(isopropylamino—methyl)—pyrrolidin-3-y|]-methanol
(1.13 g, 4.31 mmol), NaHCO; (1.45 g, 17.24 mmol), and Boc,O (1.88 g, 8.62 mmol) in
MeOH (50 mL) is stirred overnignt at room temperature. The mixture is heated for 1 h at
65°C, and then concentrated to a few mL of solvent by rotary evaporation. Water and CH.Cl,
are added, the layers are separated and the aqueous one extracted twice with CH.Cl,. The
combined organic extracts are dried (MgSO,), and concentrated to give the title compound
which is used without further purification in the next step. TLC, R (AcOEt) = 0.81. MS (LC-
MS): 463.3 [M+H]"; tx (HPLC, C18 column, 10-100% CH;CN/H.0/5 min, 100% CH;CN/2.5
min, CH,CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.08 min.

E. ((35*,4R*)-1 -Benzyl-4-hydroxymethyl-pyrrolidin-3-yimethyl)-isopropyl-carbamic acid
tert-butyl ester

A mixture of carbonic acid (3R*4S*)-1-benzyl-4-[(tert-butoxycarbonyl-isopropyl-amino)-
methyl}-pyrrolidin-3-ylmethyl ester tert-butyl ester (2.02 g, 4.31 mmol) and NaOEt (0.59 g,
8.62 mmol) in EtOH (35 mL) is stired for 2 h at room temperature. The solvent is
concentrated and the residue is diluted by CH,Cl, and H,O. The layers are separated and
the organic extract is washed successively with H,O and brine. The combined organic layers
are dried with MgSOs,, filtered and concentrated. The crude material is purified by flash
chromatography on silica gel (eluent: CH,Cl,/MeOH 95:5) to give the title product. TLC, R¢
(AcOEt) = 0.23. MS (LC-MS): 363.3 [M+H]"; tz (HPLC, C18 column, 10-100% CHsCN/H,O/5
min, 100% CHsCN/2.5 min, CHsCN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 5.06

min.

F. ((38*,4R*)-1 -Benzyl-4-{[isopropyl-(2-nitro-benzenesulfonyl)-amino]-methyl}-
pyrrolidin-3-yimethyl)-isopropyl-carbamic acid tert-butyl ester
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To a solution of ((3S*4R*)-1-benzyl-4-hydroxymethyl-pyrrolidin-3-ylmethyl)-isopropyl-
carbamic acid tert-buty! ester (0.60 g, 1.66 mmol), N-isopropyl-2-nitro-benzenesulfon-amide
(0.49 g, 1.99 mmol), and PPh; (0.52 g, 1.99 mmol) in toluene (15 mL), is added dropwise
diisopropyl azodicarboxylate (0.39 mL, 1.99 mmol) at 0°C under a nitrogen atmosphere. The
solution is stirred for 1 h at room temperature, and then heated at 65°C for 1 h. The reaction
mixture is concentrated. The crude material is used purified by flash chromatography on
silica gel (eluent: c-hexane/AcOEt 3:7) to give the crude product. To the solid product is
added a mixture of Et,O/hexane (1:1) and the resulting suspension is filtered. The solid is
washed with Et,O/hexane (1:1) solution, and then the combined filtrate is concentrated to
give a titled product. TLC, R¢ (AcOEt) = 0.61. MS (LC-MS): 589.3 [M+H]"; tr (HPLC, C18
column, 10-100% CHsCN/H,0O/5 min, 100% CHsCN/2.5 min, CH;CN and H;O containing
0.1% TFA, flow: 1.5 mL/min): 6.39 min.

G. [(3S*,45*)-1-Benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-yimethyl]-isopropyl-
carbamic acid tert-butyl ester
A solution of ((3S*,4R*)-1-benzyl-4-{[isopropyl-(2-nitro-benzenesulfonyl)-amino]-methyl}-
pyrrolidin-3-ylmethyl)-isopropyl-carbamic acid tert-butyl ester (8.9 g, 23.02 mmol), 2-
- mercaptoethanol (0.81 mL, 11.60 mmol), and DBU (0.79 mL, 5.27 mmol) in CH;CN (10 mL)
is stirred for 2 h at room temperature. The mixture is concentrated and then diluted with Et,O
and H,O. The organic layer is separated, and the aqueous phase is extracted 3 times with
Et,O. The combined organic extracts are dried (MgSO.), and the solvent is concentrated to
give the title compound which is used without further purification in the next step. TLC, Ry
(AcOEt) = 0.61. MS (LC-MS): 404.3 [M+H]"; tr (HPLC, C18 column, 10-100% CH3sCN/H,0/5
min, 100% CH5CN/2.5 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.45

min.

H. [(3S*,4R*)-1-Benzyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidin-3-ylmethyl]-isopropyl-carbamic acid tert-butyl ester

To a solution of [(38*4S*)-1-benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-ylmethyl]-
isopropyl-carbamic acid tert-butyl ester (0.32 g, 0.55 mmol), 4-methoxy-3-(3-methoxy-
propoxy)-benzoic acid (0.23 g, 0.96 mmol), DMAP (0.12 g, 0.96 mmol), and triethyl-amine
(0.56 mL, 0.96 mmol) in DMF (10 mL), is added EDCI-HCI (0.19 g, 0.96 mmol) at 0°C. The
reaction mixture is stirred overnight at room temperature. Water and Et,0 are added, the

layers are separated and the aqueous one is extracted twice with Et,0. The combined



WO 2006/100036 PCT/EP2006/002578

- 258 -

organic extracts are dried (MgSO,), and the solvent is removed in vacuo. The crude product
is purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH 90:10) to give the title
product. TLC, R¢ (CH,Clo/MeOH 9:1) = 0.72. MS (LC-MS): 626.4 [M+H]"; tz (HPLC, C18
column, 10-100% CHCN/H,O/5 min, 100% CH3;CN/2.5 min, CH:CN and H,O containing
0.1% TFA, flow: 1.5 mL/min): 6.28 min.

I. N-[(3R*,4R*)-1-Benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-yimethyl]-N-isopropyl-
4-methoxy-3-(3-methoxy-propoxy)-benzamide

To a solution of [(3S*4R*)-1-benzyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidin-3-yimethyl]-isopropyl-carbamic  acid  tert-butyl  ester
(0.41g, 0.66 mmol), is added a dioxane solution of HCI 4N (10 mL). The reaction mixture is
stirred for 2 h at room temperature. The solvent is concentrated and water (20 mL), an
aqueous solution of NaOH 4N (5 mL) and Et,O (25 mL) are added. The layers are separated
and the aqueous one extracted twice with Et,0. The combined organic extracts are dried
(MgSO0,), and the solvent is removed in vacuo to give the title compound which is used
without further purification in the next step. MS (LC-MS): 526.4 [M+H]"; g (HPLC, C18
column, 10-100% CH3;CN/H,O/5 min, 100% CH;CN/2.53 min, CH;CN and H,O containing
0.1% TFA, flow: 1.5 mL/min): 4.78 min.

J. N-{(3R*,4S5*)-1-Benzyl-4-[(isopropyl-phenylacetyl-amino)-methyl]-pyrrolidin-3-
ylmethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

To a solution of N-[(3R*4R*)-1-benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-ylmethyl]-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide (0.19 g, 0.36 mmol), triethyl-amine
(0.15 mL, 1.09 mmol), and DMAP (0.013 g, 0.11 mmol) in CHxCl,, is added dropwise
phenyl-acetyl chloride (0.058 mL, 0.44 mmol) at 0°C under a nitrogen atmosphere. The
. solution is stirred overnight at room temperature. The mixture is added an aqueous solution
of NaOH 0.1N (50 mL) and CH,Cl, (50 mL). The organic layer is separated and the aqueous
phase extracted twice with CH,Cl,, dried over MgSO.,, filtered, and concentrated in vacuo.
The crude product is purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH
90:10) to give the title product. TLC, R¢ (CH.Cl,/MeOH 9:1) = 0.23. MS (LC-MS): [M+H]";
644.4 t; (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100% CHsCN/2.5 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.95 min.
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The following Examples are prepared according to the procedures described above for

Example 361 :

Example 362: _N-Isopropyl-N-{(3R*,48*)-4-[(isopropyl-4-methoxy-3-(3-methoxy-prop-

oxy)-ben;ovl-amino)-methyl]-pyrrolidin-3-y|methvl}-4-nLet_hoxv-3-(3-methoxy-propoxv)-

benzamide

/

e} \O

L

w0
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The title compound is prepared analogously as described in Example 361 by coupling N-
[(3R*,4R*)-1 -benzyl-4-(isopropylamino-methyl)-pyrrolidin-3-ylmethyl]—N—isopropyl-4-methoxy-
3-(3-methoxy-propoxy)-benzamide and 3-(3-methoxy-propoxy)-4-methoxy-benzoic acid in
step J. MS (LC-MS): 658.3 [M+H]"; t (HPLC, Nucleosii C18 column, 10-100%

CHsCN/H,0/5 min, 100% CHsCN/2.5 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5
mL/min): 5.20 min.

Example 363: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3R,4S5)-4-[(phenethyi-

propionyl-amino)-methylj-pyrrolidin-3-yimethyl}-benzamide

/
O€
e}

The title compound is prepared analogously as described in Example 361 using ((38*,4R*)-

1-benzyl-4-hydroxymethyl-pyrrolidin-3-ylmethyl)-isopropyl-carbamic acid tert-butyl ester and
2-nitro-N-phenethyl-benzenesulfonamide in step F, then propionyl chloride as the acylating
agent in step H and 3-(3-methoxy-propoxy)-4-methoxy-benzoic acid as acylating agent in
step J. MS (LC-MS). 554.4 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100%
CH;CN/H,0/5 min, 100% CH,CN/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5
mL/min): 5.26 min.
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Example _364: N-[(3S,48)-4-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pyrrolidin-3-
yimethyl]-N-isopropyl-3-(3-methoxy-propoxy)-4-methyl-benzamide

‘é

(3R,4R)-3-(1,3-Dioxo-1 ,3-dihydro-isoindol-2-ylmethyl)-4—({isopropy|—[3-(3-methoxy—propoxy)-

4-methyl-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (180 mg, 0.30
mmol) is dissolved 4N HCI in dioxane (5 mL) and stirred at RT for 30 min. Lyophilization
affords the corresponding hydrochloride salt. MS (LC-MS): 508.1 [M+H]"; tr (HPLC, Waters
Symmetry C18 column, 20-95% CH,CN/H,0/3.5 min, 95% CH,CN/H-0O, 2 min, CH3CN and
H,O containing 0.1% TFA, flow: 0.6 mL/min). 2.58 min.

The starting material is prepared as follows:

(3R,4R)-3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl methyl)-4-({isopropyl-[3-(3-methoxy-
propoxy)-4-methyl-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

DEAD is slowly added to a solution of (3S,4R)-3-hydroxymethyl-4-({isopropyi-[3-(3-methoxy-
propoxy)-4-methyl-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (210
mg, 0.44 mmol), phthalimide (07 mg, 0.66 mmol) and PPh; (173 mg, 0.66 mmol) in THF (5
mL) at RT. The resulting yellow solution is stirred for another 2 h before HO is added and
the mixture is extracted with ethyl acetate. Drying (Na,SO,) of the extracts, filtration and
evaporation of the solvent affords the crude product which is purified by preparative HPLC
(Waters Cis ODB, eluent: CHsCN/H,O 5%/2 min, CHsCN/H;O 5-100%/10 min, 100%
CH4LCN/2.5 min, flow 20 mL/min) to give the desired product. MS (LC-MS): 630.2 [M+NaJ’; tr
(HPLC, Waters Symmetry C18 column, 20-95% CH3CN/H,0/3.5 min, 95% CH;CN/H20, 2
min, CHsCN and H,O containing 0.1% TFA, flow: 0.6 mL/min): 4.40 min.
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Example 365: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((35*,45*)-4-phenyl-

methanesulfonyl methyl-pyrrolidin-3-yimethyl)-benzamide
/
2
(o]
\O‘G—(o S\ Q0
N-— S
< 0

The title compound is prepared as shown in Scheme 9.

H
N

Example 366: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(35*,45*)-4-[(methyl-

phenyimethanesulfonyl-amino)-methyl]-pyrrolidin-3-yimethyl}-benzamide

/
O§
o H
N
\ o]
ol p /
N— N
— o=}
o]

To a solution of (3R*,4S*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-

methy!)-4-[(methyl-phenylmethanesulfonyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-
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butyl ester (49 mg, 0.074 mmol) in 2 mL CH;Cl, TFA (86 pL, 1.11 mmol) is added. The
mixture is stirred 4 h at RT and then poured into a saturated solution of NaHCO;. The layers
are separated, and the aqueous one is back-extiracted twice with CH,Cl,. The combined
organic extracts are dried over NaySOy,, filtered and concentrated. The crude material is
purified by flash chromatography on an Isolute SPE Flash NH, column (eluent:
CH,Cl,/MeOH 100:0 to 95:5) to give the title product. TLC, R; (CH.Cl,/MeOH 9:1) = 0.2. MS
(LC-MS): 563.0 [M+H]"; tg (HPLC, Nucleosil C18 column, 10-100% CH;CN/H.O/5 min,
100% CH3CN/3 min, CH5CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.55 min.

To a solution of the free base in dioxane (2 mL), 4N HCl in dioxane (0.074 mmol, 19 yL) is
added, and the resulting solution is lyophilized to afford the corresponding hydrochloride salt

as a white powder.

The starting material is prepared as follows:
(3R*,4S*)-3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-
[(methyl-phenylmethanesulfonyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-
butyl ester

To a solution of (3R*,4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-methylaminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (89 mg, 0.175
mmol) in CH.Cl, (3 mL), alpha-toluenesulfonyl chloride (40 mg, 0.21 mmol)'and triethylamine
(30 pL, 0.21 mmol) are added under N, atmosphere. The mixture is stirred overnight at RT,
diluted with CH,Cl, and poured into an aqueous saturated solution of NaHCO;. The organic
layer is separated, and the aqueous one is extracted twice with CH.Cl,. The combined
organic extracts are dried over Na,SO,, filtered and concentrated. The crude product is
purified by preparative HPLC (C18-ODB-AQ, 5 ym, 20x50 mm, YMC, eluent: CH3CN /H,O +
0.1 % HCOOH flow: 20 miL/min). The HPLC fractions are collected, and the resuiting
solution is lyophilized to afford the title product. TLC, R; (CH:Cl,/MeOH 95:5) = 0.3. tr
(HPLC, Nucleosil C18 column, 10-100% CH3;CN/H;0/5 min, 100% CH;CN/3 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 ml/min): 5.81 min.

Scheme 10
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Example 367: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(35*,45%)-4-

[(isobutvl-phenylsuIfonvl-amino)-methvl]-pvrrolidin-3-vlmethvl}-benzamide
MeO

i e
@ }L

4N HCl/dioxane (4 mL) is added to a solution of (3R*4R*)-3-({isopropyl{4-methoxy-3-(3-
methoxy—propoxy)-benzoyl]-amino}—methyl)-4-[(isobutyl-phenylsulfonyl—amino)-methyl]-

pyrrolidine-1-carboxylic acid tert-butyl ester (0.804 g, 1.17 mmol) in dioxane (5 mL). After 3 h
the solution is lyophilized to give the title compound a a colorless powder. MS (LC-MS):
590.3 [M+H]"; t (HPLC, Macherey-Nagel Nucleosil C18 column, 10-100% CH;CN/H,0/5
min, 100% CHsCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.91

min.

The starting material is prepared as foliows:
A. (3S*,4R*)-3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-(isobutylamino-methyl)-

pyrrolidine-1 -carboxylié acid tert-butyl ester
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The title compound is prepared as described above for Example 9 / step F (Scheme 5) from
(35*,45*)-3-(tert-butyl-dimethyl-silanyloxymethyl)-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and isobutylamine. MS (LC-MS): 401.1 [M+H]'; tg (HPLC, Waters Symmetry C18
column, 20-95% CHsCN/H,0/3.5 min, 95% CH;CN/H,0, 2 min, CHsCN and H;O containing
0.1% TFA, flow: 0.6 mL/min): 3.70 min.

B. N-[(3S*,45%)-4-(tert-Butyl-dimethyl-silanyloxymethyl)-pyrrolidin-3-ylmethyl]-N-
isobutyl-benzenesulfonamide

The title compound is prepared as described above in Example 366 / step A from (35*,4R*)-
3-(tert-butyl-dimethyl-silanyloxymethyl)-4-(isobutylamino-methyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester and phenylsulfonyl chloride. TLC, R¢ (CH,Cl./MeOH 98:2) = 0.42; tr (HPLC,
Waters Symmetry C18 column, 20-95% CH;CN/H,0/3.5 min, 95% CH;CN/H;O, 2 min,
CHsCN and H,0 containing 0.1% TFA, flow: 0.6 mL/min): 5.58 min.

C. N-((35*,45*)-4-Hydroxymethyl-pyrrolidin-3-ylmethyl)-N-isobutyl-benzenesulifon-
amide

The title compound is prepared as described above for Example 9 / step H (Scheme 5) from
N-[(3S*,4S*)-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-3-yimethyl}-N-isobutyl-
benzenesulfonamide. MS (LC-MS): 327.1 [M-Boc+H]"; tr (HPLC, Waters Symmetry C18
column, 20-95% CHsCN/H,0/3.5 min, 95% CH;CN/H,0O, 2 min, CH3CN and H,O containing
0.1% TFA, flow: 0.6 mL/min): 4.17 min.

D. N-((3S*,4S*)-4-Formyl-pyrrolidin-3-ylmethyl)-N-isobutyl-benzenesulfonamide

The title compound is prepared as described above for Example 9 / step E (Scheme 5) from
N-((3S*,4S*)-4-Hydroxymethyl-pyrrolidin-3-yimethyl)-N-isobutyl-benzenesulfonamide. MS
(LC-MS): 325.0 [M-Boc+H]"; tr (HPLC, Waters Symmetry C18 column, 20-95%
CH5CN/H,0/3.5 min, 95% CH;CN/H,O, 2 min, CH;CN and H,O containing 0.1% TFA, flow:
0.6 mL/min): 4.24 min.

E. (3S*,4R*)-3-[(Benzenesulfonyl-isobutyl-amino)-methyl]-4-(isopropylamino-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared as described above for Example 9 / step F (Scheme 5) from -
N-((3S*,45*)-4-formyl-pyrrolidin-3-ylmethyl)-N-isobutyl-benzenesulfonamide and
isopropylamine. MS (LC-MS): 468.1 [M-ILH]*; tr (HPLC, Macherey-Nagel Nucleosil C18
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column, 10-100% CHZCN/H,0/5 min, 100% CHSCN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.94 min.

F. (3R*,4R*)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-
4-[(isobutyl-phenylsulfonyl-amino)-methyi]-pyrrolidine-1-carboxylic ~acid tert-butyl
ester

Triethylamine (0.48 mL, 3.43 mmol) followed by 3-(3-methoxy-propoxy)-4-methoxy-benzoic
acid chloride (621 mg, 2.4 mmol) (prepared from 3-(3-methoxy-propoxy)-4-methoxy-benzoic
acid and SOCI, in CH,Cl,) is added to a solution of (38*,4R*)-3-[(benzenesulfonyl-isobutyl-
amino)-methyl]-4-(isopropylamino-methy!)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.07
g, 2.3 mmol) in CH.Cl, (30 mL) and stirred at RT for 16 h. For workup a sat. solution of
NaHCO, is added and the mixiure is extracted with ethyl acetate. The combined organic
extracts are dried (Na,SQy,), filtered and the solvent is evaporated. Purification of the crude
product by flash chromatography on silica gel (eluent gradient: c-hexane/AcOEt1:1 to 3:7)
yields the title compound. TLC, R (c-hexane/AcOEt 3:7) = 0.40; tz (HPLC, Macherey-Nagel
Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min, CH:CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 6.10 min.

The following Examples are prepared according to the procedures described above in
Examples 8, 9, 10, 11, 12 and 13:

Table 19:

Example configuration structure [M+H]" | tg (HPLC)

/
(o}

N

g oM
* O n
368 (35*, 45%) \OO_«O LLO 582.4 4.51
N_~..‘
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: ?
369 (38,48) @_z< >_O 656.4 4.37
_Q

Conditions RP-HPLC: column: Nucleosil C18-HD (4 x 70 mm, 3 pM); solvent A: H,0/0.1%
TFA, solvent B: MeCN/0.1% TFA, gradient: 5-100% solvent B over 6 min, then 100% solvent

B over 1.5 min, then 100 to 5% solvent B over 0.5 min; flow: 1.0 mL/min.

Example 370: Soft Capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of any one of the com-

pounds of formula | mentioned in any one of the preceding Examples, are prepared as follows:

1. Composition
Active ingredient 250 ¢g

Lauroglycol 2 liters

Preparation process: The pulverized active ingredient is suspended in Lauroglykol® (propylene
glycol laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to produce
a particle size of about 1 to 3 ym. 0.419 g portions of the mixture are then introduced into soft

gelatin capsules using a capsule-filling machine.

Example 371: Tablets comprising compounds of the formula |

Tablets, comprising, as active ingredient, 100 mg of any one of the compounds of formula | in
any one of the preceding Examples are prepared with the following composition, following stan-

dard procedures:

Composition
Active Ingredient 100 mg
crystalline lactose 240 mg
Avicel 80 mg
PVPPXL 20 mg

Aerosil 2 mg
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magnesium stearate 5mg

Manufacture: The active ingredient is mixed with the carrier materials and compressed by

means of a tabletting machine (Korsch EKO, stamp diameter 10 mm).

Avicel® is microcrystalline cellulose (FMC, Philadelphia, USA). PVPPXL is polyvinyl-

polypyrrolidone, cross-linked (BASF, Germany). Aerosil® is silicon dioxide (Degussa, Germany).

Example 372: Renin inhibiting activity of the compounds in examples 1 to 369:

Using the test systems mentioned above, ICs, values for the compounds in the preceding
examples 1 to 369 can be found in the range from 1 nM to 20 yM.
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What is claimed is:
1. The use of a compound of the formula 1,
H
N
R 5
R! R
\N T
- 3
4 R

wherein

PCT/EP2006/002578

0

R' is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,

unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted

mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,

unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted

mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or

unsubstituted alkynyl or acyl;

R? is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,

unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted

mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,

unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted

mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or

unsubstituted alkynyl or acyl;

R® is a moiety selected from the group of moieties of the formulae

(@

H
+—C—O0—R,

Re .
(b)

R

H b

R, c
(c)

H
+—C—S(0);—R,
R

e
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(d)
R
H
+—C—C—N_ °
N
R, R,
(e)
0
H ol
+—C—C—O0—R,
Re
(f)
R
I "
»—C—N{_
¢ and
(9)

I
+—C—O0—R,

where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e), (f) and
(g9) the asterisk (*) shows the bond binding the respective moiety R® to the rest of the
molecule in formula |,

R. is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyl or hydrogen;

Ry and R, are independently selected from the moieties given under R,, with the proviso that
preferably not more than one of R, and R; is acyl, or R, and R, may form together a 3to 7
membered nitrogen containing ring which can be unsubstituted or substituted;

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substitufed mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl or acyl, or can have one of these meanings or can be -N(Ry)(R.) if
m is 1 or preferably 2;
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R. is hydrogen, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl or substituted or preferably unsubstituted C4-Cy-alkyl; and

R is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl;

mis0,1o0r2;

each of R* and R? is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene, methylene mono-substituted by alkyl, or is carbonyl or thiocarbonyl;

or a pharmaceutically acceptable salt thereof,

in the preparation of a pharmaceutical formulation for the treatment of a disease that de-

pends on activity of renin.
2. The use according to claim 1 of a compound of the formula | wherein

R' is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or
unsubstituted alkynyl or acyl;

R? is unsubstituted or substituted mono- or bicyclic aryl-alkyl;

R® is a moiety selected from the group of moieties of the formulae (a), (b), (c), (d), (e), (f) or
() given in the first description of a compound of the formula I in this disclosure;

where in any of the moieties of these moiety formulae the asterisk (*) shows the bond
binding the respective moiety R? to the rest of the molecule in formula I,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-

or bicyclic cycloalkyi-alkyl, acyl or hydrogen;
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R, and R. are independently selected from the moieties given under R,, with the proviso that
preferably not more than one of R, and R; is acyi,

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted. mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl or (preferably if m is 0) acyl, or can have one of these meanings or
can be -N(Ru)(R,) if m is 1 or preferably 2;

R. is unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or substituted
mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-
alky! or substituted or preferably unsubstituted C,-Cz-alkyl or hydrogen; and ‘

R; is unsubstituted or substituted atkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl;

mis0,1or2;

each of R* and R’ is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy, preferably hydrogen;

and T is methylene (-CH,-), methylene mono-substituted by alkyl (-{C(H)(alkyl)}-) , carbonyl
(-C(=0)-) or thiocarbonyl (-C(=S)-);

or a pharmaceutically acceptable salt thereof,

in the preparation of a pharmaceutical formulation for the treatment of a disease that de-

pends on activity of renin.

3. The use according to claim 1 or according to claim 2 where the disease to be treated is

hypertension.

4. A compound of the formula |,

ZT

U
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wherein

R is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyi, substituted or unsubstituted
alkynyl or acyl;

R? is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, substituted monocyclic or unsubstituted or substituted bicyclic
aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or
substituted mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted
or unsubstituted alkynyl; with the proviso that if R' is one of the moieties mentioned in the
definition of R' other than acyl then R? can also be unsubstituted monocyclic aryl-alkyl;

R® is a moiety selected from the group of moieties of the formulae

(a)
+—C—O0—R,
R, .
(b)
R
H b
—a— N
] SR
R, o
(c)
H
+—C—S(0)7—R,
Re
(d)
H |l R
*——C—C——N< °
R R,
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*—(IZ—— —O0—R;
Re
0
R
Il "
*—C——N\R
¢ and
()

I
»—C—O0—R,

where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e), (f) and
(9) the asterisk (*) shows the bond binding the respective moiety R® to the rest of the
molecule in formula I,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyl or hydrogen;

R, and R; are independently selected from the group consisting of unsubstituted or substi-
tuted alkyl, unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or substituted
mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic cycloalkyl,
unsubstituted or substituted bicyclic aryl-alkyi, unsubstituted or substituted mono- or bicyclic
heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl, acyl or
hydrogen, with the proviso that preferably not more than one of R, and R is acyl, and with
the proviso that if R; is one of the mentioned moieties other than acyl then R, can also be
unsubstituted or substituted monocyclic aryl-alkyl; or R, and R; may form together a 3 to 7
membered nitrogen containing ring which can be unsubstituted or substituted;

Rd is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl or acyl, or can have one of these meanings or can be -N(Rp)(R,) if

m is 1 or preferably 2;
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R. is hydrogen, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl or substituted or preferably unsubstituted C,-Cs-alkyl; and

R is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alky!;

mis 0, 1 or 2;

each of R* and R® is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;

and T is methylene, methylene mono-substituted by alkyl, or is carbonyl or thiocarbony;

or a pharmaceutically acceptable salt thereof,

for use in the treatment of a mammal.

5. A compound of the formula 1,

ZT

R4
N—T R3

R5
1
R\

RY 0

wherein ‘

R! is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or
unsubstituted alkynyl or acyl;

R? is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic

cycloalkyl-alkyl, unsubstituted or substituted alkenyl, substituted or unsubstituted alkynyl;
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with the proviso that if R' is one of the moieties mentioned in the definition of R other than
acyl then R? can also be unsubstituted or substituted monocyclic aryl-alkyl;

R® is a moiety selected from the group of moieties of the formulae

(@
~—C—0—R,
RE. .
(b)
R
H b
—a—nT
| SR
Re c
(c)
H
—C—S8(0)7 R
Re
(d)
R
H
«—C—C—N_ °
I N
R, R,
(e)
O
1
«—C—C—0—R,
Re
)
0O
R
1 b
*—C_—'N< }
R
¢ and
(9)
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where in any of the moieties of the formulae given above under (a), (b), (c), (d), (e), (f) and
(g) the asterisk (*) shows the bond binding the respective moiety R® to the rest of the
molecule in formula |,

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,
unsubstituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted
mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono-
or bicyclic cycloalkyl-alkyl, acyi or hydrogen;

R, and R, are independently selected from the group consisting of unsubstituted or
substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl, unsubstituted or substituted bicyclic aryl-alkyl, unsubstituted or substituted mono-
or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-alkyl,
acyl or hydrogen, with the proviso that preferably not more than one of R, and R, is acyl, and
with the proviso that if R; is one of the mentioned moieties other than acyl then R, can also
be unsubstituted or substituted monocyclic aryl-alkyl; or R, and R; may form together a 3 to
7 membered nitrogen containing ring which can be unsubstituted or substituted;

Rd in a moiety of the formula (c) is unsubstituted or substituted alkyl, unsubstituted or
substituted mono- or bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyciyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono-
or bicyclic aryl-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsub-
stituted or substituted mono- or bicyclic cycloalkyl-alkyl or acyl, or can have one of these
meanings or can be -N(R,)(R;) if mis 1 or preferably 2;

R, is hydrogen, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycioalkyl-alky! or substituted or preferably unsubstituted C4-Cr-alkyl; and

R; is substituted alky! or preferably unsubstituted or substituted mono- or bicyclic aryl, unsub-
stituted or substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted mono- or
bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-alkyl, unsubstituted or
substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted mono- or bicyclic
cycloalkyl-alkyl;

mis 0, 1o0r2;

each of R* and R® is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;
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and T is methylene, methylene mono-substituted by alkyl, carbonyl or thiocarbonyl;

or a salt thereof.

6. A compound of the formula | according to claim 5

wherein

R'is acyl;

R?is unsubstituted or substituted cycloalkyl or preferably unsubstituted or substituted alkyl,

R® is a moiety selected from the group of moieties of the formulae

(a)
H
~—C—0—R,
Re .
(b)
R
H b
*-—C——N/
l \R
Re c
(©

H
~—C—S(0);—R,
R

®

O
R
*_C—"N\

¢ and

and

where in any of the moieties of the formulae given above under (a), (b), (c) and (f) the

asterisk (*) shows the bond binding the respective moiety R® to the rest of the molecule in

formula i,

R, is acyl or hydrogen;

R, is unsubstituted or substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl,

unsubstituted or substituted mono- or bicyclic aryl-C-Cr-alkyl or acyl;

R. is hydroxy-C,-C;-alkyl, C-C-alkyloxy-C4-C-alkyl or preferably Cs-Ce-cycloalkyl, hydrogen

or C4-Cs-alkyl;

Rq is unsubstituted or substituted mono- or bicyclic aryl-C;-Cr-alkyl;

R, is hydrogen (preferred) or C;-C;-alkyl; and
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mis 2;

each of R* and R’ is selected, independently from the other, from hydrogen, unsubstituted or
substituted alkyl, hydroxy or esterified or etherified hydroxy;
and T is methylene, methylene mono-substituted by alkyl, carbonyl or thiocarbonyl;

or an (especially pharmaceutically acceptable) salt thereof.

7. The use according to any one of claims 1 to 3, the compound of the formula | or a
pharmaceutically acceptable salt thereof for use according to claim 4 or the compound of
formula | or a salt thereof according to any one of claims 5 or 6, wherein one or more,

preferably all of the substituent and symbol definitions where mentioned are as follows:

“C+-C- defines a moiety with up to and including maximally 7, especially up to and including
maximally 4, carbon atoms, said moiety being branched one or more times or straight-chained
and bound via a terminal or a non-terminal carbon, for example, C,-Cr-alkyl is n-pentyl, n-hexyl
or n-heptyl or preferably C;-Cs-alkyl, especially methyl, ethyl, n-propyl, sec-propyl, n-butyl,
isobutyl, sec-butyl, tert-butyl;

halo or halogen is fluoro, chioro, bromo or iodo, most preferably fluoro, chloro or bromo;

unsubstituted or substituted mono- or bicyclic aryl is a mono- or bicyclic aryl with 6 to 22
carbon atoms, whereby one of the rings of the bicyclic aryl may be a partially or fully
saturated ring condensed to the other aromatic ring, especially phenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl, and is unsubstituted or substituted by one or more,
especially one to three, moieties, preferably independently selected from the group

consisting of

a substituent of the formula -(Co-Cr-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
(especially in substituted aryl or substituted aryl-alkyl as R1) where Cy-alkylene means that a
bond is present instead of bound alkylene, alkylene in each case may be straight-chained or
branched and unsubstituted or (with lower preference) substituted e.g. by one or more
moieties as defined for substituted alkyl, especially by halo, especially fluoro, hydroxy, C+-Cz-
alkoxy, phenyloxy, naphthyloxy, C4-C;-alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono-
or di-(C,-Cr-alkyl, C;-Cs-alkanoyl, phenyl-C,-C7-alkanoyl, naphthyl-C,-Cr-alkanoyl, phenyl,
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naphthyl, phenyl-C,-C;-alkyl and/or  naphthyl-C,-C;-alkyl)-amino,  carboxy, Ci-Co-
alkoxycarbonyl or cyano, r and s, each independently of the other, are O or 1 and each of X
and Y, if present and independently of the others, is -O-, -NV-, -S-, -0O-CO-, -CO-0-, -NV-
CO-; -CO-NV-; -NV-SO,-, -SO-NV; -NV-CO-NV-, -NV-CO-O-, -O-CO-NV-, -NV-SO-NV-
wherein V is hydrogen or unsubstituted or substituted alkyl as defined below, especially Ci-
Cr-alkyl, or is phenyl, naphthyl, phenyl- or naphthyl-C;-C;-alkyl or halo-C,-C7-alkyl; e.g. the
substituent of said formula is C,-Cs-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl or tert-butyl, halo-C4-Cr-alkyl, such as trifluoromethyl, hydroxy-C4-Cr-alkyl,
C4-C;-alkoxy-C4-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C.-Cr-alkoxy-C4-C7-
alkoxy-C,-C;-alkyl, phenyloxy- or naphthyloxy-C4-Cr-alkyl, C,-Cs-alkanoyloxy-C-Cr-alkyl,
amino-C,-Cr-alkyl, such as aminomethyl, C4-C-alkoxy-C,-Cr-alkylamino-C,-Cr-alkyl, mono-
or di- (C4-Cr-alkyl-, naphthyl-, phenyl, naphthyl-C-C;-alkyl and/or phenyl-C,-Cs-alkyl)-amino-
C;-Cr-alkyl, C4-Cr-alkanoylamino-C4-Cs-alkyl, C;-C-alkyl-O-CO-NH-C4-Cr-alkyl, C4-Cs-
alkylsulfonylamino-C4-C-alkyl, C;-Cr-alkyl-NH-CO-NH-C,-Cr-alkyl, C,-Cr-alkyl-NH-SO,-NH-
C.-Cralkyl, C;-Cs-alkoxy, hydroxy-C4-Cr-alkoxy, C,-C,-alkoxy-C;-Cralkoxy, C4-Cs-
alkanoyloxy, halo-C,-Cs-alkoxy, such as ftrifluoromethoxy, phenyi- or naphthyl-C4-C7-
alkanoyloxy, phenyl- or naphthyl-C,-C-alkylaminocarbonyloxy, halo-C,-C7-alkylthio, such as
trifluoromethylthio, phenyl- or naphthyl-C4-C;-alkylthio, mono- or di-(C4-C7-alkyl-, naphthyl-
C,-Cr-alkyl-, phenyl-C,-C;-alkyl-  and/or  C,-Cy-alkoxy-C4-Cr-alkyl-)amino, C4-Cs-
alkanoylamino, C;-C;-alkylsulfonylamino, phenyl- or naphthyl-C,-Cr-alkanoylamino, phenyl-
or naphthyl-C,-C;-alkylaminocarbonylamino, ~carboxy-C,-C7-alkyl, C;-C-alkoxy-carbonyl,
hydroxy-C,-Cr-alkoxycarbonyl,  C4-Cr-alkoxy-C,-C;-alkoxycarbonyl, amino-C,-C-alkoxy-
carbonyl, (N-) mono-(C,-Cr-alkyl)-amino-C-C;-alkoxycarbonyl, C,-C;-alkanoylamino-C4-C-
alkoxycarbonyl, N- mono- or N,N-di-(C4-C7-alkyl, naphthyl-C,-C7.alkyl and/ or phenyl-C4-C7-
alkyl)-aminocarbonyl, C4-Cy-alkylsulfonyl, halo-C,-Cr-alkylsulfonyl, hydroxy-C4-C+-
alkylsulfonyl, C,-Cr-alkoxy-C4-C;-alkylsulfonyl, amino-C;-C-alkylsulfonyl, N-mono- or di-(C4-
C-alkyl)-amino-C4-C;-alkylsulfonyl, C,-C;-alkanoylamino-C4-C-alkylsulfonyl, N-C4-C4-
alkoxy-C-Cs-alkylcarbamoy! or N-mono- or N,N-di-(C4-Cr-alkyl)-aminosulfonyl;

from C,-Cr-alkenyl, C,-C-alkynyl, phenyl, naphtyl, mono- or bicyclic heterocyclyl, especially
as defined below for mono- or bicyclic heterocyclyl, preferably selected from pyrrolyl, furanyl,
thienyl, pyrimidine-2,4-dione-1-, -3- or —5-yl and tetrahydrofuranyl, , phenyl- or naphthyl- or
(mono- or bicyclic heterocyclyl)-C+-Cs-alkyl or C;-Cr-alkyloxy wherein mono- or bicyclic
heterocyclyl is as defined below, preferably selected from pyrrolyi, furanyl, tetrahydrofuranyl,
tetrahydropyranyl and thienyl ; such as benzyl or naphthylmethyl, tetrahydrofuranyl- or
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tetrahydropyranyl-C,-C;-alkyloxycarbonyl, benzoyl- or naphthoylamino-C,-C7-alkyl, (phenyl-
or naphthyl- or mono- or bicyclic heterocyclyl)-sulfonylamino-C4-Cz-alkyl (wherein phenyl or
naphthyl or mono- or bicyclic heterocyclyl is unsubstituted or substituted, preferably by one
or more, especially one to three, C,-Cs-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C1-Cr-alkylsulfonylamino-C,-Cr-alkyl, halo, hydroxy, phenyl-C4-C+-
alkoxy wherein phenyl is preferably unsubstituted or substituted, preferably by C,-C;-alkoxy
and/or halo, mono- or bicyclic heterocyclyl-C,-C7-alkoxy, (mono- or bicyclic heterocyclyl or
phenyl or naphthyl)-oxy, naphthyl-C-Cz-alkyloxy, benzoyl, naphthoyl or mono- or bicyclic
heterocyclylcarbonyl)-oxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonyloxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-thio, (benzoyl or
naphthoyl or mono- or bicyclic heterocyclyl)-thio, nitro, amino, di-((naphthyl or phenyl or
mono- or bicyclic heterocyclyl)-C4-C7-alkyl)-amino, (benzoy! or naphthoyl or mono- or bicyclic
heterocyclyl)-amino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-suifonylamino
wherein phenyl or naphthyl is unsubstituted or substituted preferably by one or more,
especially one to three, C4-Cr-alkyl moieties, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-C,-C;-alkylsulfonylamino, (pheny! or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
oxycarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-C;-C-
alkyloxycarbonylamino, carboxyl, C;-Cz-alkyl-carbonyl, halo-C;-Cs-alkylcarbonyl, hydroxy-C;-
C;-alkylcarbonyl, C;-C;-alkoxy-C4-Cr-alkyicarbonyl, amino-C,-C;-alkylcarbonyl, (N-) mono- or
(N,N-) di-(C4-C-alkyl)-amino-C,-C7-alkylcarbonyl, C,-C-alkanoylamino-C4-Cz-alkylcarbonyi,
halo-C4-C;-alkoxycarbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-oxy-
carbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl )-C4-Cr-alkoxycarbonyl, (N,N-)
di-(C,-C;-alkyl)-amino-C,-C-alkoxycarbonyl, carbamoyl, N-mono or N,N-di-(naphthyl or
phenyl or mono- or bicyclic heterocyclyl)-aminocarbonyl, cyano, C,-Cr-alkylene which is
unsubstituted or substituted by up to four C4-Cr-alkyl substituents and bound to two adjacent
ring atoms of the aryl moiety, sulfenyl, sulfinyl, C,-Cr-alkylsulfinyl, (phenyl or naphthyl or
mono- or bicyclic heterocyclyl)-sulfinyl wherein phenyl or naphthyl is unsubstituted or
substituted preferably by one or more, especially one to three, C4-C7-alkyl moieties, phenyl-
or naphthyl-C,-Cr-alkylsulfinyl, sulfonyl, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-sulfonyl wherein phenyl or naphthyl is unsubstituted or substituted preferably by
one or more, especially one to three, C,-Cr-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C,-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C4-C;-alkyl,
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phenyl-, naphthyl, mono- or bicyclic heterocyclyl, phenyl-C-C;-alkyl, naphthyl-C4-C7-alkyl

and/or mono- or bicyclic heterocyclyl-C;-Cr-alkyl)-aminosulfonyl;

where any phenyl or naphthyl or mono- or bicyclic heterocyclyl (which mono- or bicyclic
heterocyclyl is preferably as defined for mono- or bicyclic heterocyclyl, more preferably is
selected from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl) mentioned
as substituent of or as part of a substituent of substituted aryl is unsubstituted or substituted
by one or more, preferably up to three, moieties independently selected from the group
consisting of C;-Cr-alkyl, Cs-Cr-alkenyl, C4-Cr-alkynyl, halo-C,-Cs-alkyl, such as
trifluoromethyl, halo, especially fluoro, chloro, bromo or iodo, hydroxy, C;-Cr-alkoxy,
phenyloxy, naphthyloxy, phenyl- or naphthyl-C,-Cs-alkoxy, C;-Cr-alkanoyloxy, phenyl- or
naphthyl-C,-C,-alkanoyloxy, amino, mono- or di-(C4-C7-alkyl, phenyl, naphthyl, phenyl-C,-C7-
alkyl, naphthyl-C,-Cs-alkyl, C4-C-alkanoyl and/or phenyl- or naphthyl-C;-C;-alkanoyl)-amino,
carboxy, C;-Cr-alkoxycarbonyl, phenoxycarbonyl, naphthyloxycabonyl, phenyl-C4-Cs-
alkyloxycarbonyl, naphthyl-C,-C;-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C,-Cr-alkyl,
phenyl, naphthyl, phenyl-C;-C;-alkyl and/or naphthyl-C,-Cs-alkyl)-aminocarbonyl, cyano,
sulfo, sulfamoyl, N-mono- or N,N-di-(C;-C-alkyl, phenyl, naphthyl, phenyl-C;-Cr-alkyl and/or
naphthyl-C,-C;-alkyl)-aminosuifonyl and nitro, or preferably, where preferred substituents are

mentioned, by one or more of these mentioned substituents;

unsubstituted or substituted mono- or bicyclic heterocyclyl is a mono- or bicyclic heterocyclic
moiety with an unsaturated, partially saturated or saturated ring system with preferably 3 to
22, more preferably 3 to 14, ring atoms and with one or more, preferably one to four,
heteroatoms independently selected from nitrogen, oxygen and sulfur, which is unsubstituted
or substituted by one or more, e.g. up to three, substitutents preferably independently
selected from the substitutents mentioned above for aryl and from oxo (=O), imino (=NR)
where R can be C-Cr-alkyl or hydrogen, and thioxo (=S), preferably oxo (=O) and thioxo
(=S), where preferably, unsubstituted or substituted mono- or bicyclic heterocyclyl is selected

from the following moieties:
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where in each case where an NH is present the bond with the asterisk connecting the
respective heterocyclyl moiety to. the rest of the molecule the H may be replaced with said
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bond and/or the H may be replaced by a substituent (thus forming substituted imino), and

one or more substituents may be present as just described;

unsubstituted or substituted mono- or bicyclic cycloalkyl is mono- or bicyclic, more preferably
monocyclic, Cs-Cis, more preferably Cs-Cqo-cycloalkyl, which may include one or more
double (e.g. in cycloalkenyl) and/or triple bonds (e.g. in cycloalkinyl) with less double and/or
triple bonds than required to form a fully unsaturated ring system; where preferably, mono-
or bicyclic cycloalkyl is saturated; and where the mono- or bicyclic cycloalkyl is unsubstituted
or substituted by one or more, e.g. one to three substitutents preferably independently

selected from those mentioned above as substituents for aryl;

in unsubstituted or substituted mono- or bicyclic aryl-alkyl or —C4-C7-alkyl, mono- or bicyclic
aryl which is unsubstituted or substituted by one or more substituents, e.g. one to three
substituents independently selected from those mentioned above as substituents for aryl and
aryl is bound to alkyl, preferably C;-C;-alkyl, either terminally or at any other carbon in the
alkyl chain, e.g. at the 1-carbon; where the C;-Cs-alkyl is otherwise unsubstituted or
substituted as described below for unsubstituted or substituted alkyl and/or with

unsubstituted or substituted mono- or bicyclic aryl as described above;

in unsubstituted or substituted mono- or bicyclic heterocyclyl—élkyl or —C4-Cr-alkyl, mono- or
bicyclic heterocyclyl is preferably as described above and is unsubstituted or substituted by
one or more, e.g. up to three, substitutents independently selected from those mentioned
above for substituted aryl, and from oxo (=0), imino (=NR) where R can be C4-Cr-alkyl or
hydrogen, and thioxo (=S), preferably oxo (=0) and thioxo (=8), and heterocyclyl is bound to
alkyl, preferably C4-C-alkyl, either terminally or at any other carbon in the alkyl chain, e.g. at
the 1-carbon; where the C;-C;-alkyl is otherwise unsubstituted or substituted as described
below for unsubstituted or substituted alkyl and/or with unsubstituted or substituted mono- or

bicyclic aryl as described above;

in unsubstituted or substituted mono- or bicyclic cycloalkyl-atkyl or —C4-Cr-alkyl, mono- or
bicyclic cycloalkyl is preferably as described above and is unsubstituted or substituted by
one or more, e.g. up to three, substitutents independently selected from those mentioned
above for substituted aryl, and cycloalkyl is bound to alkyl, preferably Cs-Cr-alkyl, either
terminally or at any other carbon in the alkyl chain, e.g. at the 1-carbon; where the C4-Cs-
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alkyl is otherwise unsubstituted or substituted as described below for unsubstituted or
substituted alkyl and/or with unsubstituted or substituted mono- or bicyclic aryl as described

above;

acyl is preferably unsubstituted or substituted mono- or bicyclic aryl-carbonyl or -sulfonyl,
unsubstituted or substituted mono- or bicyclic heterocyclylcarbonyl or -sulfonyl, unsubstituted
or substituted mono- or bicyclic cycloalkylcarbony! or -sulfonyl, formyl or (unsubstituted or
substituted alkyl, unsubstituted or substituted mono- or bicyclic aryl-C+-Cr-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-C;-Cr-alkyl or unsubstituted or
substituted mono- or bicyclic cycloalkyl-C4-Cs-alkyl)-carbonyl or -sulfonyi, or - especially if
bound to N, S or O - unsubstituted or substituted alkyloxycarbonyl, unsubstituted or
substituted mono- or bicyclic aryl-oxycarbonyl, unsubstituted or substituted mono- or bicyclic
heterocyclyloxycarbonyl, unsubstituted or substituted mono- or Dbicyclic cyclo-
alkyloxycarbonyl, unsubstituted or substituted mono- or bicyclic aryl-C,4-C-oxycarbonyl ,
unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-Cs-oxycarbonyl, unsubstituted
or substituted mono- or bicyclic cycloalkyl-C4-C7-oxycarbonyl or N-mono- or N,N-di-
(unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or substituted mono- or
bicyclic heterocyclyl, unsubstituted or substituted mono- or bicyclic cycloalkyl, unsubstituted
or substituted mono- or bicyclic aryl-C,-Cr-alkyl, unsubstituted or substituted mono- or
bicyclic heterocyclyl-C4-Cr-alkyl, unsubstituted or substituted mono- or bicyclic cycloalkyl-C;-
Cs-alkyl and/or unsubstituted or substituted alkyl)-aminocarbonyl or -aminosuifonyl, with the
proviso that-oxycarbonyl bound moieties are preferably bound to a nitrogen in the rest of the
molecule; where preferred acyl moieties other than R' and/or R? where mentioned are C4-C;-
alkanoy!, unsubstituted or (mono-, di- or tri-(halo, C:-Cr-alkoxy, C;-Cs-alkyloxy-C+-C-
alkyoxy, C;-Cr-alkyloxy-C4-Cr-alkyl and/or C,-C;-alkyl)-substituted)-phenyl-C,-Cr-alkanoyl,
Cs-Cgs-cycloalkyl-carbonyl or C4-Cg-cycloalkyl-C,-Cr-alkyl-carbonyl,  (tetrahydrofuranyl or
tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or tetrahydropyranyl)-C,-C-alkyl-carbonyl,
unéubstituted or mono-, di- or tri-(halo and/or C,-Cr-alkyl)-substituted) (phenyl- or phenyl-C4-
Cr-alkyl)-sulfonyl, C4-Cs-alkylsulfonyi, N-mono- or N,N-di~(C,-C-alky!)-aminocarbonyl, N-
[phenyl or phenyl-C4-Cr-alkyl}-aminocarbonyl, N-[C3-Cs-cycloalkyl or Cs-Cs-cycloalkyl-C4-C7-
alkylJaminocarbonyi, C4-C-alkylaminocarbonyl, N-(phenyl-C,-C;-alkyl)(C4-Cr-alkyl)-
aminocarbonyl, N-(phenyl-C4-C--alky!)(Cs-Cs-cycloalkyl-C4-Cr-alkyl)-aminocarbonyl, N-(Cs-
C7-alkyl)(Cs-Ce-cycIoalkyl-C1-C7-alkyl)-aminocarbonyl, N-(phenyl-C,-C-alkyl)(Cs-Cs-
cycloalkyl)-aminocarbonyt, N-(heterocyclyl-C4-Cr-alkyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, N-
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(heterocyclyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, or (C-Cr-alkyl, phenyl, naphthyl, phenyl-C,-
Cs-alkyl, napthyl-C-Cr-alkyl, C3-Cg-cycloalkyl, Cs-Cs-cycloalkyl-C4-Cr-alkyl, mono- or bicyclic
heterocyclyl-C;-C-alkyl and/or mono- or bicyclic heterocyclyl selected preferably from
pyrrolyl, furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl, triazolyl, tetrazolyl, oxetidinyl, 3-
(C-Cr-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperidinyl,
piperazinyl, pyrrolidinyl, 1H-indazanyl, benzofuranyl, benzothiophenyl, (more preferably)
isoquinolinyl, quinolinyl, tetrahydrofuran-onyl, tetrahydro-pyranyl, indolyl)-oxycarbonyl, and
(tetrahydrofuranyl or tetrahydropyranyl)- C4-C7-alkyl oxycarbonyl, while as preferred acyl R’
or R? indolyl-C,-Cr-alkanoyl, -2,3-dihydro-benzo[1 ,Aldioxine-carbonyl, quinolyl-C-C7-
alkanoy! or phenyl-C,-Cr-alkanoyl, wherein indolyi, 2,3-dihydro-benzo[1,4]dioxine, quinolyl
and phenyl are unsubstituted or substituted by a substituent of the formula -(Co-Cr-alkylene)-
(X)~(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H where Co-alkylene means that a bond is present
instead of bound alkylene, alkylene in each case may be straight-chained or branched and
unsubstituted or substituted e.g. by one or more moieties as defined for substituted alkyl,
especially by halo, especially fluoro, hydroxy, C,-Cr-alkoxy, phenyloxy, naphthyloxy, C4+-Cs-
alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono- or di-(C4-Cr-alkyl, C4-Cz-alkanoyl,
phenyl, naphthyl, phenyl-C;-Cs-alkyl and/or naphthyl-C;-Cr-alkyl)-amino, carboxy, C4-Cr-
alkoxycarbonyl or cyano, r and s, each independently of the other, are 0 or 1 and each of X
and Y, if present and independently of the others, is -0-, -NV-, -S-, -O-CO-, -CO-O-, -NV-
CO-; -CO-NV-; -NV-SO,-, -SO-NV; -NV-CO-NV-, -NV-CO-O-, -O-CO-NV-, -NV-SO-NV-
wherein V is hydrogen or unsubstituted or substituted alkyl as defined below, especially C;-
C-alkyl, or is phenyl, naphthyl, phenyl- or naphthyl-C4-C;-alkyl or halo-C,-Cr-alkyl; and
optionally one or more, e.g. up to two, further substituents selected from the other
substituents mentioned above for substituted aryl; where unsubstituted or substituted mono-
or bicyclic aryl, unsubstituted or substituted mono- or bicyclic heterocyclyl and unsubstituted
or substituted mono- or bicyclic cycloalkyl are preferably as defined above whereever they
are mentioned as part of acyl, while unsubstituted or substituted alkyl is preferably as
defined below;

unsubstituted or substituted alkyl is C4-Cy-alkyl, more preferably C,-C-alkyl, that is straight-
chained or branched (one or, where appropriate, more times), which is unsubstituted or
substituted by one or more, e.g. up to three moieties selected from unsubstituted or
substituted mono- or bicyclic heterocyclyl as described below, especially pyrrolyl, furanyi,
thienyl, thiazolyl, pyrazolyl, triazolyl, tetrazolyl, oxetidinyl, 3-(C+-C;-alkyl)-oxetidinyl, pyridyl,
pyrimidinyl, morpholino, thiomorpholino, piperidinyl, piperazinyl, pyrrolidinyl, tetrahydrofuran-
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onyl, tetrahydro-pyranyl, 1H-indazanyl, benzofuranyl, benzothiophenyl, isoquinolinyl,
quinolinyl or especially indolyl, each of which is unsubstituted or substituted as described
above for unsubstituted or substituted heterocyclyl, e.g. by one to three substitutents
independently selected from halo, hydroxy, C4+-Cr-alkyl, cyano and C;-C-alkanoyl; from
unsubstituted or substituted mono- or bicyclic cycloalkyl as described above, especially
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl each of which is unsubstituted or
substituted as described below for unsubstituted or substituted cycloalkyl; or especially from
the group consisting of C,-Cr-alkenyl, C,-Cs-alkinyl, halo, hydroxy, C;-Cs-alkoxy, halo-C4-C+-
alkoxy, such as trifluoromethoxy, hydroxy-C-C;-alkoxy, C4-C-alkoxy-Cq-C-alkoxy, phenyl-
or naphthyloxy, phenyl- or naphthyl-C4-C;-alkyloxy, C,-Cs-alkanoyloxy, (C4-Cr-alkyl, hydroxy-
C,-Cr-alkyl, C;-C,-alkoxy-C4-Cr-alkyl, phenyl and/or phenyl-C,-C;-alkyl)-aminocarbonyloxy,
benzoyl- or naphthoyloxy, C;-Cr-alkylthio, halo-C4-Cr-alkthio, hydroxy-C4-Cs-alkylthio, C4-C7-
alkoxy-C,-Cr-alkylthio, phenyl- or naphthylthio, phenyl- or naphthyl-C,-Cr-alkyithio, nitro,
amino, mono- or di-(Cs-Cr-alkyl, phenyl, naphthyl, phenyl-C;-Cr-alkyl, naphthyl-C4-C-alkyl,
hydroxy-C;-C-alkyl and/or C4-C;-alkoxy-C+-C7-alkyl)-amino, C,-Cs-alkanoylamino, benzoyl-
or naphthoylamino, C;-Cs-alkylsulfonylamino, phenyl- or naphthylsulfonylamino, phenyl- or
naphthyl-C4-C;-alkylsulfonylamino, C,-Cr-alkyl moieties, phenyl- or naphthyl-Cs-Cr-
alkylcarbonylamino, carboxyl, C,-Cr-alkyl-carbonyl, C,-Cs-alkoxy-carbonyl, phenyl- or
naphthyloxycarbonyl, phenyl- or naphthyl-C;-Cs-alkoxycarbonyl, carbamoyl, N- mono- or
N,N-di-(C,-Cr-alkyl)-aminocarbonyl, N-mono- or N,N-di-(naphthyl- or phenyl-C;-Cr-alkyl)-
aminocarbonyl, cyano, sulfenyl, sulfonyl, C4-Cy-alkylsulfinyl, phenyl- or naphthylsulfinyl
moieties, phenyl- or naphthyl-C-Cr-alkylsulfinyl, sulfonyl, C.-Cs-alkylsulfonyl, phenyl- or
naphthylsulfonyl, phenyl- or naphthyl-C4-Cr-alkylsulfonyl, sulfamoyl, N-mono or N,N-di-(C;-
Cralkyl, phenyl-, naphthyl, phenyl-C;-C;-alkyl or naphthyl-C;-Cr-alkyl)-aminosulifonyl, N-
mono-, N-mono-, N,N-di- or N,N,N"-tri-(C,-C-alkyl, hydroxy-C4-C7-alkyl, C,-Cr-alkoxy-C4-Co-
alkyl, phenyl and/or phenyl-C,-C-alkyl)-aminocarbonylamino or —aminocarbonyloxy and N-
mono-, N*-mono-, N,N-di- or N,N,N’-tri-(C4-C-alkyl, hydroxy-C4-C7-alkyl and/or C;-C-alkoxy-
C4-Cy-alkyl) aminosulfonylamino;

where any phenyl or naphthyl mentioned as substituent of or as part of a substituent of
substituted alkyl is unsubstituted or substituted by one or more, preferably up to three,
moieties independently selected from the group consisting of C-Cr-alkyl, C:-Cr-alkenyl, C4-
Cr-alkynyl, halo-C4-Cr-alkyl, such as trifluoromethyl, halo, especially fluoro, chloro, bromo or
iodo, hydroxy, C4-Cs-alkoxy, phenyloxy, naphthyloxy, phenyl- or naphthyl-C,-Cs-alkoxy, C4-
Cr-alkanoyloxy, phenyl- or naphthyl-C;-Cr-alkanoyloxy, amino, mono- or di-(C4-Cr-alkyl,
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phenyl, naphthyl, phenyl-C;-Cr-alkyl, naphthyl-C4-C-alkyl, C+-Cr-alkanoyl and/or phenyl- or
naphthyl-C;-Cz-alkanoyl)-amino, carboxy,  C;-Cs-alkoxycarbonyl, phenoxycarbonyl,
naphthyloxycabonyl, phenyl-C4-C;-alkyloxycarbonyl, naphthyl-C,-Cr-alkoxycarbonyl,
carbamoyl, N-mono- or N,N-di-(C,-Cr-alkyl, phenyl, naphthyl, phenyl-C4-C-alkyl and/or
naphthyl-C,-C-alkyl)-aminocarbonyl, cyano, sulfo, sulfamoyl, N-mono- or N,N-di-(C4-C7-
alkyl, phenyl, naphthyl, phenyl-C;-Cs-alkyl and/or naphthyl-C,-C;-alkyl)-aminosulfonyl and
nitro, or preferably, where preferred substituents are mentioned, by one or more of these

mentioned substituents;

unsubstituted or substituted alkenyl is preferably C,-Cy-alkenyl, more preferably C,-C;-
alkeny! with one or, if possible, more double bonds, that is straight-chained or branched one
or, where appropriate, more times, which is unsubstituted or substituted by one or more, e.g.
up to three moieties selected from those mentioned as substituents for subsituted alkyl and

from unsubsituted or substituted mono- or bicyclic aryl, each as described above;

unsubstituted or substituted alkynyl is preferably C,-Cop-alkynyl, more preferably C,-Co-
alkynyl with one or, if possible, more triple bonds, that is straight-chained or branched one
or, where appropriate, more times, which is unsubstituted or substituted by one or more, e.g.
up to three moieties selected from those mentioned as substituents for subsituted alkyl and

from unsubsituted or substituted mono- or bicyclic aryl,;

esterified hydroxy is preferably acyloxy with acyl as defined above, more preferably C4-Co-

alkanoyloxy or benzoyloxy;

etherified hydroxy is unsubstituted or preferably substituted C;-Cs-alkyloxy wherein
substituted alkyl is preferably as defined above, unsubstituted or substituted mono- or
bicyclic aryloxy, unsubstituted or substituted mono- or bicyclic aryl-C,-C;-alkyloxy,
unsubstituted or substituted mono- or bicyclic heterocyclyloxy, unsubstituted or substituted
mono- or bicyclic heterocyclyl-C,-C;-alkyloxy, unsubstituted or substituted mono- or bicyclic
cycloalkyloxy or unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-C;-alkyloxy,
where in each case the moieties are preferably defined as above, or more preferably

unsubstituted alkyloxy, especially C4-C;-alkyloxy; and
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the 3 to 7 membered nitrogen containing ring formed by R, and Rc which can be
unsubstituted or substituted is a fully saturated, partially unsaturated or aromatic
hydrocarbon ring, preferably a fully saturated hydrocarbon ring, and is preferably
unsubstituted or substituted by one or more, e.g. one to four substitutents preferably
independently selected from those mentioned above as substituents for aryl, especially a 4-
to 7-membered ring that is unsubstituted or substituted by up to four substituents, such as
one substituent, selected from hydroxy, halo, such as chloro, C;-Cs-alkyl, such as methyil,
cyano, hydroxy-C4-Cr-alkyl, halo-C;-Cr-alkyl, C4-Cr-alkanoyl, such as acetyl, C;-Cr-alkoxy,
halo-C;-C;-alkoxy, such as trifluoromethoxy, hydroxy-C;-C;-alkoxy, and C4-Cr-alkoxy-C4+-Cs-
alkoxy; preferably a pyrrolidine or piperidine ring is formed by R, and R that is substituted by
up to four moieties selected from C-Cr-alkyl, hydroxyl, halo, hydroxy-C-Cr-alkyl, halo-C4-C+-

alkyl and cyano, or is preferably unsubstituted.

8. The use according to any one of claims 1 to 3 or 7, the compound of the formula l or a
pharmaceutically acceptable salt thereof for use according to claim 4 or 7, or the compound
of formula | or a salt thereof according to any one of claims 5 to 7, wherein formula | has the

configuration given in formula 1A

(1A);

wherein R', R?, R%, R*, R® and T are as described in any one of the referenced claims.

9. The use according to any one of claims 1 to 3 or 7, the compound of the formula | or a
pharmaceutically acceptable salt thereof for use according to claim 4 or 7, or the compound
of formula | or a salt thereof according to any one of claims 5 to 7, wherein formuta | has the

configuration given in formula 1B

(1B);
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wherein R', R?, R%, R*, R® and T are as described in any one of the referenced claims.

10. The use according to claim 1 of a compound of the formula 1, wherein

R' is phenyl, naphthyl, mono- or bicyclic heterocyclyl, phenyicarbonyl, phenylacetyl,
naphthylcarbonyl, naphthylacetyl, mono- or bicyclic heterocyclylcarbonyl or -acetyl,
phenylsulfonyl, naphthylsulfonyl or mono- or bicyclic heterocyclylsulfonyl; wherein mono- or
bicyclic heterocyclyl is pyrrolyl, furanyl, thienyl thiazolyl, pyrazolyl, triazolyl, tetrazolyl,
oxetidinyl, 3-(C4-Cr-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperi-
dinyl, piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrofuran-onyl, tetrahydro-pyranyl, 1H-
indazolyl, benzofuranyl, benzothiophenyl or more preferably isoquinolyl, quinolyl or especially
indolyl or -2,3-dihydro-benzo[1,4]dioxine, and each such mono- or bicyclic heterocyclyl,
phenyl or naphthyl mentioned is unsubstituted or preferably substituted by one or more,
especially one to three, moieties, preferably independently selected from the group
consisting of

(i) a substituent of the formula -(CO-C7-aIkylene)—(X),—(C1—Cy—aIkylene)-(Y)s-(Co-Cy-alkerne)-H
where Cq-alkylene means that a bond is present instead of bound alkylene, alkylene in each
case may be straight-chained or branched and unsubstituted or substituted e.g. by one or
more moieties as defined for substituted alkyl, especially by halo, especially fluoro, hydroxy,
C,-Cr-alkoxy, phenyloxy, naphthyloxy, C4-Cz-alkanoyloxy, benzoyloxy, naphthoyloxy, amino,
mono- or di-(C;-Cr-alkyl, C:-Cr-alkanoyl, phenyl-C;-C;-alkanoyl, naphthyl-C,-Cz-alkanoyl,
phenyl, naphthyl, phenyl-C,-Cr-alkyl and/or naphthyl-C4-C;-alkyl)-amino, carboxy, C4-Cr-
alkoxycarbonyl or cyano, r and s, each independently of the other, are 0 or 1 and each of X
and Y, if present and independently of the others, is -O-, -NV-, -S-, -O-CO-, -CO-O-, -NV-
CO-; -CO-NV-; -NV-SO,-, -SO-NV; -NV-CO-NV-, -NV-CO-O-, -0-CO-NV-, -NV-SO,-NV-
wherein V is hydrogen or unsubstituted or substituted alkyl as defined below, especially C;-
C;-alkyl, or is phenyl, naphthyl, phenyl- or naphthyl-C-Cr-alkyl or halo-C;-C;-alkyl; e.g. Cs-
Cr-alkyl, halo-C,-Cs-alkyl, hydroxy-C4-C7-alkyl, C4-C,-alkoxy-C4-C-alkyl, C4-Cr-alkoxy-C4-Cr-
alkoxy-C;-Cr-alkyl, phenyloxy- or naphthyloxy-C,-C-alkyl, C,-C;-alkanoyloxy-C4-Cr-alkyl,
amino-C4-Cr-alkyl, such as aminomethyi, C,-Cs-alkoxy-C4-Cr-alkylamino-C4-Cr-alkyl, mono-
or di- (C4-Cr-alkyl-, naphthyl-, phenyl, naphthyl-C,-C;-alkyl and/or phenyl-C4-C;-alkyl)-amino-
C4-Cralkyl, C;-Cs-alkanoylamino-Cq-Cr-alkyl, C,-Cs-alkyl-O-CO-NH-C,-C-alkyl, C,-Co-
alkylsulfonylamino-C,-Cz-alkyl, C,-C-alkyl-NH-CO-NH-C;-C7-alkyl, C4-Cr-alkyl-NH-SO,-NH-
C,-Cralkyl, C;-Cr-alkoxy, hydroxy-C4-Cs-alkoxy, C,-Cr-alkoxy-C-Cr-alkoxy, C4-Cr-
alkanoyloxy, halo-C,-C-alkoxy, such as ftrifluoromethoxy, phenyl- or naphthyl-C4-C7-
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alkanoyloxy, phenyl- or naphthyl-C,-C;-alkylaminocarbonyloxy, halo-C,-Cr-alkylthio, phenyl-
or naphthyl-C,-C-alkylthio, mono- or di-(C4-C7-alkyl-, naphthyl-C4-C-alkyl-, phenyl-C;-Co-
alkyl- and/or C,-Cr-alkoxy-C;-Cr-alkyl-)amino, C;-C;-alkanoylamino, C-Co-
alkylsulfonylamino, phenyl- or naphthyl-C,-C7-alkanoylamino, phenyl- or naphthyl-C4-Co-
alkylaminocarbonylamino, ~ carboxy-C4-Cr-alkyl, C;-C-alkoxy-carbonyl,  hydroxy-C4-Cr-
alkoxycarbonyl, C;-C,-alkoxy-C4-C-alkoxycarbonyl, amino-C,-C;-alkoxycarbonyl, (N-) mono-
(C1-C7-a|kyl)-amino-C1-Cy-alkoxycarbonyl, C1-Cy-alkanoylamino—C1-C7-alkoxycarbonyl, N-
mono- or N,N-di-(C,-Cr-alkyl, naphthyl-C;-Cr.alkyl and/ or phenyl-C;-Cr-alkyl)-
aminocarbonyl, C-Cr-alkylsulfonyl, halo-C,-C7-alkylsulfonyl, hydroxy-C4-Cr-alkylsulfonyl, C-
C,-alkoxy-C4-C7-alkylsulfonyl, amino-C4-C;-alkylsulfonyl, N-mono- or di-(Cs-Cr-alkyl)-amino-
C,-Cs-alkylsulfonyl, C,-Cr-alkanoylamino-C,-Cr-alkylsulfonyl, N-C,-Cs-alkoxy-C4-Cz-
alkylcarbamoyl or N-mono- or N,N-di-(C-Cz-alkyl)-aminosulfonyl,

(i) from C,-Cr-alkenyl, C-Cs-alkynyl, phenyl, naphthyl, mono- or bicyclic heterocyclyl,
especially as defined below for mono- or bicyclic heterocyclyl, preferably selected from
pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3- or —5-yl, tetrahydropyranyl and
‘tetrahydrofuranyl, phenyl- or naphthyl- or (mono- or bicyclic heterocyclyl)-C4-Cr-alkyl or C4-
C;-alkyloxy wherein mono- or bicyclic heterocyclyl is as defined below, preferably selected
from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl; tetrahydrofuranyl- or
tetrahydropyranyl-C4-Cr-alkyloxycarbonyl, benzoyl- or naphthoylamino-C,-Cs-alkyl, (phenyl-
or naphthyl- or mono- or bicyclic heterocyclyl)-sulfonylamino-C;-C-alkyl, wherein phenyl or
naphthyl or mono- or bicyclic heterocyclyl is unsubstituted or substituted, preferably by one
or more, especially one to three, C;-Cs-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C,-C-alkylsulfonylamino-Cs-Cz-alkyl, halo, hydroxy, phenyl-C;-C7-
alkoxy wherein phenyl is preferably unsubstituted or substituted, preferably by C,-Cs-alkoxy
and/or halo, mono- or bicyclic heterocyclyl-C4-C7-alkoxy, (mono- or bicyclic heterocyclyl or
phenyl or naphthyl)-oxy, naphthyl-C,-Cz-alkyloxy, benzoyl or naphthoyl or mono- or bicyclic
heterocyclylcarbonyl)-oxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonyloxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-thio, (benzoy!l or
naphthoyl or mono- or bicyclic heterocyclyl)-thio, nitro, amino, di-((naphthyl or phenyl or
mono- or bicyclic heterocyclyl)-C4-Cs-alkyl)-amino, (benzoyl or naphthoyl or mono- or bicyclic
heterocyclyl)-amino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-sulfonylamino
wherein phenyl or naphthyl is unsubstituted or substituted preferably by one or more,
especially one to three, C;-Cs-alkyl moieties, (phenyl or naphthyl or mono- or bicyclic

heterocyclyl)-C,-Cr-alkylsuifonylamino, (phenyl or naphthy| or mono- or bicyclic heterocyclyl)-
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aminocarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
oxycarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-C4-C+-
alkyloxycarbonylamino, carboxyl, C,-C,-alkyl-carbonyl, halo-C,-C7-alkylcarbonyl, hydroxy-Cs-
C;-alkylcarbonyl, C;-C7-alkoxy-C-Cr-alkylcarbonyl, amino-C4-Cr-alkylcarbonyl, (N-) mono- or
(N,N-) di-(C,-Cs-alkyl)-amino-C,-C-alkylcarbonyl, C,-C;-alkanoylamino-C4-Cr-alkylcarbonyl,
halo-C,-C;-alkoxycarbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-oxy-
carbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl )-C;-C-alkoxycarbonyl, (N,N-)
di-(C4-Cr-alkyl)-amino-C;-Cr-alkoxycarbonyl, carbamoyl, N-mono or N,N-di-(naphthyl or
phenyl or mono- or bicyclic heterocyclyl)-aminocarbonyl, cyano, Cs-Cr-alkylene which is
unsubstituted or substituted by up to four C4-Cr-alkyl substituents and bound to two adjacent
ring atoms of the aryl moiety, sulfenyl, sulfinyl, C,-C-alkylsuifinyl, (phenyl or naphthyl or
mono- or bicyclic heterocyclyl)-sulfinyl wherein phenyl or naphthyl is unsubstituted or
substituted preferably by one or more, especially one to three, C,-Cs-alkyl moieties, phenyl-
or naphthyl-C,-C-alkylsulfinyl, sulfonyl, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-sulfonyl wherein phenyl or naphthyl is unsubstituted or substituted preferably by
one or more, especially one to three, C-Cr-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C4-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C+-Cr-alkyl,
phenyl-, naphthyl, mono- or bicyclic heterocyclyl, phenyl-C,-Cz-alkyl, naphthyl-C,-Cz-alky!

and/or mono- or bicyclic heterocyclyl-C4-C7-alkyl)-aminosulfonyl;

where any phenyl or naphthyl or mono- or bicyclic heterocyclyl - which mono- or bicyclic
heterocyclyl is preferably as defined for mono- or bicyclic heterocyclyl, more preferably is
selected from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl - mentioned
as substituent of or as part of a substituent of mono- or bicyclic heterocyclyl, phenyl or
naphthyl R" under (i) or (ii) is unsubstituted or substituted by one or more, preferably up to
three, moieties independently selected from the group consisting of C-Cr-alkyl, C+-Cr-
alkenyl, C4-C;-alkynyl, halo-C4-Cs-alkyl, halo, hydroxy, C+-Cs-alkoxy, phenyloxy, naphthyloxy,
phenyl- or naphthyl-C;-Cr-alkoxy, C4-C7-alkanoyloxy, phenyl- or naphthyl-C;-C7-alkanoyloxy,
amino, mono- or di-(C-Cz-alkyl, phenyl, naphthyl, phenyl-C;-Cz-alkyl, naphthyl-C4-Cr-alkyl,
C;-Cr-alkanoyl and/or phenyl- or naphthyl-C;-Cr-alkanoyl)-amino, carboxy, C4-Cr-
alkoxycarbonyl, phenoxycarbonyi, naphthyloxycabonyl, phenyl-C,-C;-alkyloxycarbonyl,
naphthyl-C,-C-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C4-C7-alkyl, phenyl, naphthyl,
phenyl-C,-Cs-alkyl and/or naphthyl-C,-Cr-alkyl)-aminocarbonyl, cyano, sulfo, sulfamoyl, N-
mono- or N,N-di-(C,-C-alkyl, phenyl, naphthyl, phenyl-C;-Cr-alkyl and/or naphthyl-C4-C7-
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alkyl)-aminosulfonyl and nitro, or preferably, where preferred substituents are mentioned, by

one or more of these mentioned substituents;

R? is phenyl, naphthyl, phenyl-C;-Cr-alkyl or naphthyl-C,-C-alkyl, wherein each phenyl or
naphthyl mentioned so far in the definition of R? is unsubstituted or substituted as just
described for substituted phenyl or naphthyl in the definition of R', or is preferably Cs-Cs-
cycloalkyl or is C4-Cr-alkyl that is unsubstituted or substituted by one or more, especially up
to three, e.g. one or two, substituents independently selected from the group consisting of
C.-C-alkenyl, C,-Cr-alkinyl, halo, hydroxy, C;-Cr-alkoxy, halo-C4-Cs-alkoxy, hydroxy-C4-Cs-
alkoxy, C;-C;-alkoxy-C,-Cs-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C4-C7-
alkyloxy, C;-C;-alkanoyloxy, (C4-Cr-alkyl, hydroxy-C-Cr-alkyl, C4-Cr-alkoxy-C4-Cr-alkyl,
phenyl and/or phenyl-C;-Cr-alkyl)-aminocarbonyloxy, benzoyl- or naphthoyloxy, C4-Cs-
alkylthio, halo-C,-Cr-alkthio, such as trifluoromethylthio, hydroxy-C4-Cr-alkylthio, C4-C7-
alkoxy-C,-Cy-alkylthio, phenyl- or naphthyithio, phenyl- or naphthyl-C,-C-alkyithio, nitro,
amino, mono- or di-(C.-Cs-alkyl, phenyl, naphthyl, phenyl-C;-C-alkyl, naphthyl-C-Cr-alkyl,
hydroxy-C,-Cr-alkyl and/or C,-Cy-alkoxy-C4-C-alkyl)-amino, C,-Cr-alkanoylamino, benzoyl-
or naphthoylamino, phenyl- or naphthyl-C,-C;-alkylcarbonylamino, C,-Cy-alkylsulfonylamino,
phenyl- or naphthylsulfonylamino wherein phenyl or naphthyl is unsubstituted or substituted
by one or more, especially one to three, C;-Cr-alkyl moieties, phenyl- or naphthyl-C;-C7-
alkylsulfonylamino, carboxyl, C;-Cr-alkyl-carbonyl, C,-C-alkoxy-carbonyl, phenyl- or
naphthyloxycarbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl, carbamoyl, N- mono- or
N,N-di-(C,-C;-alkyl)-aminocarbonyi, N-mono- or N,N-di-(naphthyl- or phenyl-C;-Cr-alkyl)-
aminocarbonyl, cyano, sulfenyl, sulfonyl, C,-C;-alkylsulfinyl, phenyl- or naphthylsulfinyl
wherein phenyl or naphthyl is unsubstituted or substituted by one or more, especially one to
three, C,-C;-alkyl moieties, phenyl- or naphthyl-C,-Cr-alkylsulfinyl, sulfonyl, C,-Cr-
alkylsulfonyl, phenyl- or naphthylsulfonyl wherein phenyl or naphthyl is unsubstituted or
substituted by one or more, especially one to three, C,-C,-alkyl moieties, phenyl- or
naphthyl-C,-Cr-alkylsulfonyl, sulfamoyl, N-mono or N,N-di-(C+-Cr-alkyl, phenyl-, naphthyl,
phenyl-C,-C;-alkyl or naphthyl-C,-C-alkyl)-aminosulfonyl, N-mono-, N'-mono-, N,N-di- or
N,N,N-tri-(C-C;-alkyl, hydroxy-C4-Cr-alkyl, C4-C;-alkoxy-C4-Cr-alkyl, phenyl and/or phenyl-
C,-C;-alkyl)-aminocarbonylamino or —aminocarbonyloxy and N-mono-, N’-mono-, N,N-di- or
N,N,N’-tri-(C,-Cr-alkyl, hydroxy-C4-Cr-alkyl and/or C,-C,-alkoxy-C4-C7-alkyl)
aminosulfonylamino; or is C3-C1o-cycloalkyl or C3-Cyo-cycloalkyl-C4-Cr-alkyl;

R? is a moiety selected from the group of moieties of the formulae
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where in any of the moieties of the formulae given above under (a), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R’ to the rest of the molecule in
formula |,

R, is acyl selected from C;-C7-alkanoyl, unsubstituted or mono-, di- or tri-(halo, C4-C;-alkoxy,
C,-Cr-alkyloxy-C-Cr-alkyoxy, C4-Cr-alkyloxy-C4-Cr-alkyl and/or C,-C;-alkyl)-substituted)
phenyl-C;-Cr-alkanoyl, Cs-Cg-cycloalkylcarbonyl or C,-Cg-cycloalkyl-C,-Cr-alkyl-carbonyl,
(tetrahydrofuranyl! or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or tetrahydropyranyl)-
C4-C-alkyl-carbonyl, N-mono- or N,N-di-(C-Cr-alkyl)-aminocarbonyl, N-[phenyl or phenyl-
C,-C-alkyl}-aminocarbonyl, N-[C;-Cs-cycloalkyl or C3-Cs-cycloalkyl-C4-Cr-alkyl]-
aminocarbonyl, C;-Cr-alkylaminocarbonyl, N-(phenyl-C4-C;-alkyl)(C+-Cr-alkyl)-
aminocarbonyl, N-(phenyl-C;-C;-alkyl)(Cs-Cg-cycloalkyl-C4-Cr-alkyl)-aminocarbonyl, N-(Ci-
C-alkyl)(Cs-Cs-cycloalkyl-C4-Cr-alkyl)-aminocarbonyl, N-(phenyl-C;-C7-alkyl)(Cs-Cs-
cycloalkyl)-aminocarbonyl, N-(heterocyclyl-C,-Cr-alkyl)(Cs-Cs-cycloalkyl)-aminocarbonyl, N-
(heterocyclyl)(Cs-Cs-cycloalkyl)-aminocarbonyl; or is hydrogen;

R, is C+-C;-alkyl or — in each case unsubstituted or substituted - phenyl, naphthyl, phenyl-C;-
C.-alkyl or naphthyl-C,-C7-alkyl wherein in the case of a substituted moiety the substituents
are one or more, especially up to three, substituents independently selected from the group
consisting of C-Cr-alkyl, C,-Cr-alkenyl, Co-Cr-alkinyl, hydroxy-C4-Cr-alkyl, halo-C4-Cr-alkyl,
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such as trifluoromethyl, C4-C7-alkoxy-C;-Cr-alkyl, amino-C4-Cy-alkyl, C4-Cr-alkoxy, hydroxy-
C,-Cr-alkoxy, C4-Cy-alkoxy-C4-Cr-alkoxy, C;-Cs-alkanoyloxy, amino, mono- or di-(C4-C+-
alkyl)-amino, C,-C;-alkanoylamino, C,-C-alkylsulfonylamino, C4-C-alkoxy-carbonyl, car-
boxy-C,-Cr-alkyl, halo, hydroxy, halo-C4-C-alkoxy, halo-C4-Cr-alkylthio, nitro, carboxyl, Cs-
C,-alkyl-carbonyl, halo-C4-C7-alkylcarbonyl, hydroxy-C4-Cr-alkylcarbonyl, C-Cr-alkoxy-C4-Cr-
alkylcarbonyl, halo-C4-C;-alkoxycarbonyl, carbamoyl, cyano, Cq-Cs-alkylsulfinyl, sulfonyl, C4-
C-alkylsulfonyl, halo-C4-C7-alkylsulfonyl, hydroxy-C:-Cr-alkylsulfonyl, C,-Cr-alkoxy-C4-Co-
alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C4-Cr-alkyl) -aminosulfonyl; or is acyl e.g. as
just defined under R,, in particular C.-C;-alkanoyl, unsubstituted or (mono-, di- or tri-(halo,
C,-Cr-alkoxy, C;-Cr-alkyloxy-C4-Cr-alkyoxy, C;-Cr-alkyloxy-C4-C7-alkyl and/or C,-Cr-alkyl)-
substituted)-phenyl-C4-Cr-alkanoyl, C3-Cg-cycloalkyl-carbonyl or C3-Cg-cycloalkyl-C,-Cr-alkyi-
carbonyl, (tetrahydrofuranyl or tetrahydropyranyl)-carbony!  or (tetrahydrofuranyl or
tetrahydropyranyl)-C-Cr-alkyl-carbonyl, unsubstituted or mono-, di- or tri-(halo and/or C-C-
alkyl)-substituted) (phenyl- or phenyl-C,-C-alkyl)-sulfonyl, C,-C;-alkylsulfonyl, N-mono- or
N,N-di-(C-C-alkyl)-aminocarbonyl, N-[phenyl or phenyl-C,-Cr-alkyll-aminocarbonyl, N-[Cs-
Cs-cycloalkyl or C4-Cs-cycloalkyl-C4-Cr-alkyllaminocarbonyl, C4-Cs-alkylaminocarbonyl, N-
(phenyl-C1—C7—a|kyl)(C1-Cy—alkyl)-aminocarbonyl, N-(phenyl-C4-Cr-alkyl)(Cs-Ce-cycloalkyl-Cy-
C,-alkyl)-aminocarbonyl, N-(C1-C7—a|kyl)(Cs-Cg-cycIoalkyl-C1-C7-alkyl)-aminocarbonyl, N-
(phenyI-C1-C7-alkyl)(Cg-Cg-cycloaIkyl)—aminocarbonyl, N-(heterocyclyl-C4-C;-alkyl)(Cs-Cs-
cycloalkyl)-aminocarbonyl, N-(heterocyclyl)(Cs-Cs-cycloalkyl}-aminocarbonyl, or (C4-Cr-alkyl,
phenyl, naphthyi, phenyl-C,-Cr-alkyl, napthyl-C;-Cr-alkyl, Cs-Cg-cycloalkyl, Cs-Cg-cycloalkyl-
C,-C-alkyl, mono- or bicyclic heterocyclyl-C,-C;-alky!l and/or mono- or bicyclic heterocyclyl
selected preferably from pyrrolyl, furanyl, thienyl (= thiophenyl), thiazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxetidinyl, 3-(C,-Cr-alkyl)-oxetidinyl,  pyridyl, pyrimidinyl,  morpholino,
thiomorpholino,  piperidinyl,  piperazinyl, pyrrolidinyl, ~ 1H-indazanyl, benzofuranyl,
benzothiophenyl, (more preferably) isoquinolinyl, quinolinyl, tetrahydrofuran-onyl, tetrahydro-
pyranyl, indolyl)-oxycarbonyl, and (tetrahydrofuranyl or tetrahydropyranyl)- C,-Cs-alkyl
oxycarbonyl, or selected from unsubstituted mono-, di- or tri-(halo and/or C4-C-alkyl)-
substituted (phenyl- or phenyl-C;-Cr-alkyl)-sulfonyl, C,-Cr-alkylsulfonyl;

R. is hydroxy-C4-Cs-alkyl or C,-C,-alkyloxy-C1-Cr-alkyl, Cs-Ce-cycloalkyl C,;-C7-alkyl or
preferably Cs-Cg-cycloalkyl, hydrogen or C,-Cr-alkyl;

R, is unsubstituted or substituted phenyl- or naphthyl-C4-C-alkyl wherein in the case of a

substituted moiety the substituents are one or more, especially up to three, substituents in-
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dependently selected from those mentioned for unsubstituted of substituted phenyl- or naph-
thyl-C,-Cr-alkyl under Ry, or is -N(Ry)(Rc);
R, is C-Cs-alkyl or preferably hydrogen; and

mis 2;

each of R* and R® is selected, independently from the other, from C,-Cr-alkyl, hydroxy, Ci-
C-alkyloxy and preferably hydrogen;

and T is carbonyl or preferably methylene;

or a pharmaceutically acceptable salt thereof, for the manufacture of a pharmaceutical
formulation for the treatment of a disease that depends on activity of renin, especially

hypertension.

11. A compound of the formula | according fo claim 5, wherein

R' is phenyl, naphthyl, mono- or bicyclic heterocyclyl, phenylcarbonyl, phenylacetyl,
naphthylcarbonyl, naphthylacetyl, mono- or bicyclic heterocyclylcarbonyl or -acetyl,
phenylsulfonyl, naphthylsulfonyl or mono- or bicyclic heterocyclylsulfonyl; wherein mono- or
bicyclic heterocyclyl is pyrrolyl, furanyl, thienyl thiazolyl, pyrazolyl, triazolyl, tetrazolyl,
oxetidinyl, 3-(C;-C;-alkyl)-oxetidinyl, pyridyl, pyrimidinyl, morpholino, thiomorpholino, piperi-
dinyl, piperazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrofuran-onyl, tetrahydro-pyranyl, 1H-
indazolyl, benzofuranyl, benzothiophenyl or more preferably isoquinolyl, quinolyl or especially
indolyl or -2,3-dihydro-benzo[1,4]dioxine, and each such mono- or bicyclic heterocyclyi,
phenyl or naphthyl mentioned is unsubstituted or preferably substituted by one or more,
especially one to three, moieties, preferably independently selected from the group
consisting of

(i) a substituent of the formula -(Co-Cr-alkylene)-(X),-(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
(especially in substituted aryl or substituted aryl-alkyl as R') where Cq-alkylene means that a
bond is present instead of bound alkylene, alkylene in each case may be straight-chained or
branched and unsubstituted or substituted e.g. by one or more moieties as defined for
substituted alkyl, especially by halo, especially fiuoro, hydroxy, Cs-Cr-alkoxy, phenyloxy,
naphthyloxy, C-C;-alkanoyloxy, benzoyloxy, naphthoyloxy, amino, mono- or di-(C4-Cr-alkyl,
C,-Cr-alkanoyl, phenyl-C-Cr-alkanoyl, naphthyl-C-Cr-alkanoyl, phenyl, naphthyl, phenyl-C;-
Cs-alkyl and/or naphthyl-C-Cr-alkyl)-amino, carboxy, C4-C7-alkoxycarbonyl or cyano, r and s,
each independently of the other, are 0 or 1 and each of X and Y, if present and
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independently of the others, is -O-, -NV-, -8-, -0-CO-, -CO-O-, -NV-CO-; ~-CO-NV-; -NV-SO2-
, -S0,~NV; -NV-CO-NV-, -NV-CO-O-, -O-CO-NV-, -NV-SO,-NV- wherein V is hydrogen or
unsubstituted or substituted alkyl as defined below, especially Ci-Cs-alkyl, or is phenyl,
naphthyl, phenyl- or naphthyl-C,-C7-alkyl or halo-C4-Cr-alkyl; e.g. Cy-Cr-alkyl, halo-C;-Cor-
alkyl, hydroxy-C-Cr-alkyl, C4-C-alkoxy-C4-Cr-alkyl, C,-Cr-alkoxy-C4-Cr-alkoxy-C4-Cr-alkyl,
phenyloxy- or naphthyloxy-C4-Cz-alkyl, C,-Cs-alkanoyloxy-C;-Cr-alkyl, amino-C4-Cr-alkyl,
such as aminomethyl, C4-Cr-alkoxy-C4-Cr-alkylamino-C4-Cr-alkyl, mono- or di- (C4-Cs-alkyl-,
naphthyl-, phenyl, naphthyl-C;-C-alkyl and/or phenyl-C,-Cr-alkyl)-amino-C;-Cr-alkyl, C+-C+-
alkanoylamino-C,-Cr-alkyl, C,-Cr-alkyl-O-CO-NH-C;-Cr-alkyl, C;-Cr-alkylsulfonylamino-C;-
Cr-alkyl, C4-C;-alkyl-NH-CO-NH-C,-Cr-alkyl, C4-Cr-alkyl-NH-SO,-NH-C,-Cr-alkyl, C4-Co-
alkoxy, hydroxy-C;-C;-alkoxy, C4-C-alkoxy-C4-Cr-alkoxy, Cs-Cr-alkanoyloxy, halo-C4-C+-
alkoxy, such as trifluoromethoxy, phenyl- or naphthyl-C,-Cr-alkanoyloxy, phenyl- or naphthyl-
C4-Cr-alkylaminocarbonyloxy, —halo-C4-Cr-alkylthio, phenyl- or naphthyl-C,-Cs-alkylthio,
mono- or di-(C4-Cs-alkyl-, naphthyl-C4-Cr-alkyl-, phenyl-C;-Cr-alkyl- and/or C;-Cr-alkoxy-C+-
Cy-alkyl-)amino, C-Cr-alkanoylamino, C;-C;-alkylsulfonylamino, phenyl- or naphthyl-C4-Cs-
alkanoylamino, phenyl- or naphthyl-C,-C--alkylaminocarbonylamino, carboxy-C;-Cs-alkyl, C4-
C.-alkoxy-carbonyl,  hydroxy-C;-Cr-alkoxycarbonyl, C4-C-alkoxy-C4-Cr-atkoxycarbonyl,
amino-C,-C7-alkoxycarbonyl, (N-) mono-(C4-Cr-alkyl)-amino-C,-Cr-alkoxycarbonyl, C4-Cr-
alkanoylamino-C,-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C4-C-alkyl, naphthyl-C,-C7.alkyl
and/ or phenyl-C,-Cr-alkyl)-aminocarbonyl, C;-Cr-alkylsufonyl, halo-C;-Cs-alkylsulfonyt,
hydroxy-C,-Cr-alkylsulfonyl, C;-C;-alkoxy-Cq-Cr-alkylsulfonyl, amino-C,-Cs-alkylsulfonyl, N-
mono- or di-(C;-C-alkyl)-amino-C,-Cr-alkyisulfonyl, C,-C;-alkanoylamino-C4-Cr-alkylsulfonyl,
N-C,-C-alkoxy-C-C7-alkylcarbamoyl or N-mono- or N,N-di-(C,-C-alkyl)-aminosulfonyl,

(i) from C,-Cr-alkenyl, C,-Cr-alkynyl, phenyl, naphthyl, mono- or bicyclic heterocyclyl,
especially as defined below for mono- or bicyclic heterocyclyl, preferably selected from
pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3- or —5-yl, tetrahydropyranyl and
tetrahydrofuranyl, phenyl- or naphthyl- or (mono- or bicyclic heterocyclyl)-C4-Cz-alkyl or C4-
C;-alkyloxy wherein mono- or bicyclic heterocyclyl is as defined below, preferably selected
from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl and thienyl; tetrahydrofuranyl- or
tetrahydropyranyl-C,-Cr-alkyloxycarbonyl, benzoyl- or naphthoylamino-C,-Cr-alkyl, (phenyl-
or naphthyl- or mono- or bicyclic heterocyclyl)-sulfonylamino-C,-Cr-alkyl, wherein phenyl or
naphthyl or mono- or bicyclic heterocyclyl is unsubstituted or substituted, preferably by one
or more, especially one to three, C;-Cr-alkyl moieties, (phenyl or naphthyl or mono- or

bicyclic heterocyclyl)—C,-CTalkylsulfonylamino—C,-Cralkyl, halo, hydroxy, phenyl-C4-Cs-
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alkoxy wherein phenyl is preferably unsubstituted or substituted, preferably by C,-Cs-alkoxy
and/or halo, mono- or bicyclic heterocyclyl-C-Cr-alkoxy, (mono- or bicyclic heterocyclyl or
phenyl or naphthyl)-oxy, naphthyl-C,-C;-alkyloxy, benzoyl or naphthoyl or mono- or bicyclic
heterocyclylcarbonyl)-oxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonyloxy, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-thio, (benzoyl or
naphthoyl or mono- or bicyclic heterocyclyl)-thio, nitro, amino, di-((naphthyl or phenyl or
mono- or bicyclic heterocyclyl)-C4-Cs-alkyl)-amino, (benzoyl or naphthoyl or mono- or bicyclic
heterocyclyl)-amino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-sulfonylamino
wherein phenyl or naphthyl is unsubstituted or substituted preferably by one or more,
especially one to three, C;-Cs-alkyl moieties, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-C,-C;-alkylsulfonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-
aminocarbonylamino, (phenyl or naphthyl or mono- or Dbicyclic heterocyclyl)-
oxycarbonylamino, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-C,-C+-
alkyloxycarbonylamino, carboxyl, C-Cr-alkyl-carbonyl, halo-C4-C;-alkylcarbonyl, hydroxy-C;-
Cs-alkylcarbonyl, C,-C7-alkoxy-C4-Cr-alkylcarbonyl, amino-C,-Cs-alkylcarbonyl, (N-) mono- or
(N,N-) di-(C4-Cr-alkyl)-amino-C;-Cr-alkylcarbonyl, C,-C-alkanoylamino-C4-Cr-alkylcarbonyi,
halo-C4-Cr-alkoxycarbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl)-oxy-
carbonyl, (phenyl or naphthyl or mono- or bicyclic heterocyclyl )-C,-C;-alkoxycarbonyl, (N,N-)
di-(C,-C7-alkyl)-amino-C4-C;-alkoxycarbonyl, carbamoyl, N-mono or N,N-di-(naphthyl or
phenyl or mono- or bicyclic heterocyclyl)-aminocarbonyl, cyano, C;-Cr-alkylene which is
unsubstituted or substituted by up to four C-C;-alkyl substituents and bound to two adjacent
ring atoms of the aryl moiety, sulfenyl, sulfinyl, C-C;-alkylsulfinyl, (phenyl or naphthyl or
mono- or bicyclic heterocyclyl)-sulfinyl wherein phenyl or naphthyl is unsubstituted or
substituted preferably by one or more, especially one to three, C;-C;-alkyl moieties, phenyl-
or naphthyl-C,-Cr-alkylsulfinyl, suifonyl, (phenyl or naphthyl or mono- or bicyclic
heterocyclyl)-sulfonyl wherein phenyl or naphthyl is unsubstituted or substituted preferably by
one or more, especially one to three, C,-Cr-alkyl moieties, (phenyl or naphthyl or mono- or
bicyclic heterocyclyl)-C-Cr-alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(Cs-Cr-alkyl,
phenyl-, naphthyl, mono- or bicyclic heterocyclyl, phenyl-C,-C-alkyl, naphthyl-C,-C+-alkyl

and/or mono- or bicyclic heterocyclyl-C-Cr-alkyl)-aminosuifonyl;

where any phenyl or naphthyl or mono- or bicyclic heterocyclyl - which mono- or bicyclic
heterocyclyl is preferably as defined for mono- or bicyclic heterocyclyl, more preferably is

selected from pyrrolyl, furanyl, tetrahydrofuranyl, tetrahydropyrany! and thienyl - mentioned
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as substituent of or as part of a substituent of mono- or bicyclic heterocyclyl, phenyl or
naphthyl R' under (i) or (i) is unsubstituted or substituted by one or more, preferably up to
three, moieties independently selected from the group consisting of C,-Cs-alkyl, C4-Cs-
alkenyl, C;-C-alkynyl, halo-C,-Cr-alkyl, halo, hydroxy, C,-C;-alkoxy, phenyloxy, naphthyloxy,
phenyl- or naphthyl-C4-C;-alkoxy, C,-C;-alkanoyloxy, phenyl- or naphthyl-C;-C;-alkanoyloxy,
amino, mono- or di-(C;-Cr-alkyl, phenyl, naphthyl, phenyl-C;-Cr-alkyl, naphthyl-C,-Cz-alkyl,
C,-Cr-alkanoyl and/or phenyl- or naphthyl-C,-C+-alkanoyl)-amino, carboxy, C4-Cr-
alkoxycarbonyl, phenoxycarbonyl, naphthyloxycabonyl, phenyl-C4-C7-alkyloxycarbonyl,
naphthyl-C,-Cr-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C;-C+-alkyl, phenyl, naphthyl,
phenyl-C4-Cs-alkyl and/or naphthyl-C;-C7-alkyl)-aminocarbonyl, cyano, sulfo, sulfamoyl, N-
mono- or N,N-di-(C;-Cs-alkyl, phenyl, naphthyl, phenyl-C;-C;-alkyl and/or naphthyl-C,-C7-
alkyl)-aminosulfony! and nitro, or preferably, where preferred substituents are mentioned, by

one or more of these mentioned substituents;

R? is phenyl, naphthyl or naphthyl-Cs-Cr-alkyl, wherein each phenyl or naphthyl mentioned
so far in the definition of R? is unsubstituted or substituted as just described for substituted
phenyl or naphthyl in the definition of R': or is preferably Cs-Cg-cycloalkyl or is C4-Cr-alkyl
that is unsubstituted or substituted by one or more, especially up to three, e.g. one or two,
substituents independently selected from the group consisting of Cy-Cr-alkenyl, Cx-Cs-
alkinyl, halo, hydroxy, C4-Cr-alkoxy, halo-C4-C;-alkoxy, hydroxy-C+-Cr-alkoxy, C4-Cr-alkoxy-
C,-C;-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-Cr-alkyloxy, C;-Cr-alkanoyloxy,
(C4+-Cr-alkyl, hydroxy-C4-Cr-alkyl, C,-Cr-alkoxy-Cs-Cr-alkyl, phenyl and/or phenyl-C4-C7-
alkyl)-aminocarbonyloxy, benzoyl- or naphthoyloxy, C;-C-alkylthio, halo-C,-Cr-alkthio, such
as trifluoromethylthio, hydroxy-C4-Cr-alkylthio, C,-Cr-alkoxy-C,-Cr-alkylthio, phenyl- or
naphthylthio, phenyl- or naphthyl-C,-Cs-alkylthio, nitro, amino, mono- or di-(C4-Cr-alkyl,
phenyl, naphthyl, phenyl-C,-Cz-alkyl, naphthyl-C4-C7-alkyl, hydroxy-C4-C-alkyl and/or C4-Cs-
alkoxy-C4-Cy-alkyl)-amino, C4-C;-alkanoylamino, benzoyl- or naphthoylamino, phenyl- or
naphthyl-C,-Cs-alkylcarbonylamino, C,-C-alkylsulfonylamino, phenyl- or
naphthylsulfonylamino wherein phenyl or naphthyl is unsubstituted or substituted by one or
more, especially one to three, C4-Cr-alkyl moieties, phenyl- or naphthyl-C4-C7-
alkylsulfonylamino, carboxyl, C;-Cr-alkyl-carbonyl, C,-C,-alkoxy-carbonyl, phenyl- or
naphthyloxycarbonyl, phenyl- or naphthyl-C,-C-alkoxycarbonyl, carbamoyi, N- mono- or
N,N-di-(C4-C7-alkyl)-aminocarbonyl, N-mono- or N,N-di-(naphthyl- or phenyl-C-Cr-alkyl)-
aminocarbonyl, cyano, sulfenyl, sulfonyl, C,-Cr-alkylsulfinyl, phenyl- or naphthylsulfinyl
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wherein phenyl or naphthyl is unsubstituted or substituted by one or more, especially one to
three, C,-Cr-alkyl moieties, phenyl- or naphthyl-C4-Cr-alkylsulfinyl, sulfonyl, C;-Cs-
alkylsulfonyl, phenyl- or naphthylsulfonyl wherein phenyl or naphthyl is unsubstituted or sub-
stituted by one or more, especially one to three, C4-C7-alkyl moieties, phenyl- or naphthyl-C;-
C-alkylsulfonyl, sulfamoyl, N-mono or N,N-di-(C-Cs-alkyl, phenyl-, naphthyl, phenyl-C,-C-
alkyl or naphthyl-C4-C+-alkyl)-aminosulfonyl, N-mono-, N’-mono-, N,N-di- or N,N,N-tri-(C4-C+-
alkyl, hydroxy-C4-Cs-alkyl, C;-Cs-alkoxy-C4-C;-alkyl, phenyl and/or phenyl-C;-Cr-alkyl)-
aminocarbonylamino or -aminocarbonyloxy and N-mono-, N'-mono-, N,N-di- or N,N,N’-tri-
(C4-Cs-alkyl, hydroxy-C4-Cr-alkyl and/or C4-Cr-alkoxy-C4-Cr-alky!l) aminosulfonylamino; or is
C5-Cyo-cycloalkyl or C5-Cyo-cycloalkyl-C4-Cr-alkyl;

R? is a moiety selected from the group of moieties of the formulae

€))

H
»—C—O0—R,
:

Re .
(b)
R
H b
Re c
(c)
H
*—-(F———S(O)m—--Rd
Re and
®
O
n R
+—C N\
¢ and

where in any of the moieties of the formulae given above under (a), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R® to the rest of the molecule in
formula |,

R, is acyl selected from C4-Cs-alkanoyl, unsubstituted or mono-, di- or tri-(halo, C4-C;-alkoxy,
C,-Cr-alkyloxy-C;-C7-alkyoxy, C4-Cr-alkyloxy-C4-Cr-alkyl and/or C,-Cs-alkyl)-substituted)
phenyl-C;-C;-alkanoyl, Cs-Cg-cycloalkylcarbonyl or C3-Cg-cycloalkyl-C4-C;-alkyl-carbonyl,
(tetrahydrofuranyl or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or tetrahydropyranyl)-
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C4-Cy-alkyl-carbonyl, N-mono- or N,N-di-(C4-Cr-alkyl)-aminocarbonyl, N-[phenyl or phenyl-
C4-Cr-alkyl}-aminocarbonyl, N-[Cs-Cs-cycloalkyl or Cs-Cs-cycloalkyl-C4-Cr-alkyl]-
aminocarbonyl, C4-C;-alkylaminocarbonyl, N-(phenyl-C4-Cr-alkyl)(C4-Cr-alkyl)-
aminocarbonyl, N-(phenyl-C1-C7—alkyl)(Ca—Cg-cycloalkyl—C1—C7-a|kyl)—aminocarbonyl, N-(C4-
Cs-alkyl)(Cs-Cg-cycloalkyl-C4-Cr-alkyl)-aminocarbonyl, N-(phenyl-C4-Cr-alkyl)(Cs-Cs-
cycloalkyl)-aminocarbonyl, N-(heterocyclyI—CrCy-alkyI)(C3-Cg-cycloalkyl)-aminocarbonyl, N-
(heterocyclyl)(Cs-Ce-cycloalkyl)-aminocarbonyl; or is hydrogen;

R, is C4-Cs-alkyl or — in each case unsubstituted or substituted - phenyl, naphthyl, phenyl-C;-
Cr-alkyl or naphthyl-C-Cr-alkyl wherein in the case of a substituted moiety the substituents
are one or more, especially up to three, substituents independently selected from the group
consisting of C-C-alkyl, C»-Cs-alkenyl, C,-C-alkinyl, hydroxy-C4-Cr-alkyl, halo-C4-C;-alkyl,
such as trifluoromethyl, C,-Cr-alkoxy-C4-Cr-alkyl, amino-C4-Cz-alkyl, C,-C-alkoxy, hydroxy-
C,-Csalkoxy, C;-Cs-alkoxy-C;-Cs-alkoxy, C;-Cr-alkanoyloxy, amino, mono- or di-(C4-Cs-
alkyl)-amino, C-Cr-alkanoylamino, C;-Cr-alkylsulfonytamino, C.-C;-alkoxy-carbonyl, car-
boxy-C4-Cr-alkyl, halo, hydroxy, halo-C,-Cr-alkoxy, halo-C,-Cr-alkylthio, nitro, carboxyl, C-
Cs-alkyl-carbonyl, halo-C4-C;-alkylcarbonyl, hydroxy-C4-Cr-alkylcarbonyl, C-Cy-alkoxy-C4-Cr-
alkylcarbonyl, halo-C,-Cr-alkoxycarbonyl, carbamoyl, cyano, C;-C;-alkylsulfinyl, sulfonyl, Cs-
C;-alkylsulfonyl, halo-C4-Cr-alkylsulfonyl, hydroxy-C4-Cr-alkylsulfonyl, C;-C7-alkoxy-C4-Cr-
alkylsulfonyl, sulfamoyl and N-mono or N,N-di-(C+-Cr-alkyl) -aminosulfonyl; or is acyl as just
defined under R, or in particular

(a) unsubstituted or substituted mono- or bicyclic aryl-carbonyl, wherein the aryl moiety is
preferably selected from phenyl, indanyl, indenyl, 1,2,3,4-tetrahydronaphthyl or naphthyl,
which is unsubstituted, mono- or di-substituted by C4-C;-alkyl, -O-C;-Cr-alkyl, such as OMe,
halo-C-Cr-alkyl, halo, such as Cl, -O-C4-C;-alkylene-O-alkyl, such as O-CsHsOCHj, hydroxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted
or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-Cr-alkyloxy, nitro, amino,
amino-C,-Cs-alkyl, carboxyl, and cyano, unsubstituted or substituted, preferably
unsubstituted, heterocyclyl or unsubstituted or substituted, preferably unsubstituted,
heterocyclyl-C,-C,-alkyl, such as heterocyclyl-CH,, whereby the heterocyclyl moiety in each
case is preferably monocyclic 5- or 6-membered heterocyclyl, preferably containing an N
and/or O atom, such as tetrahydrofuranyl or tetrahydropyranyl, piperidinyl, pyrrolidinyl,

piperazinyl or morpholinyl;
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(b) unsubstituted or substituted mono- or bicyclic heterocyclylcarbonyl, wherein the
heterocyclyl moiety is preferably selected from 5 to 11 membered ring systems which may
be saturated, partially saturated or aromatic, and having preferably 1, 2 or 3 heteroatoms
selected from O, N or S, including pyrrolidinyl, oxazolyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl,
furanyl, pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-onyl, tetrahydrofuranyl, or
tetrahydropyranyl; indolyl, 2,3-dihydro-benzo[1,4]dioxinyl, chromanyi, 2H-chromenyl, 3,4-
dihydro-1H-quinolin-2-onyl, benzol[d]isoxazolyl, 4,5 6,7-tetrahydro-benzold]isoxazolyl,
3a,4,5,6,7,7a-hexahydro-benzo[d]isoxazolyl, 1,4,5,6,-tetrahydro-cyclopentapyrazolyl, 3,4-
dihydro-2H-benzo[b][1,4]dioxepinyl, benzofuranyl, 4H-benzo[1,4]oxazin-3-onyl,
benzooxazolyl, benzo[1,2,5]oxadiazolyl, benzimidazolyl or 3,4-dihydro-2H-
benzo[1,4]oxazinyl, whereby the heterocyclyl moiety is unsubstituted or is mono-substituted
with -C4-Cs-alkyl, such as methyl, halo, hydroxy, C-Cr-alkanoyl, unsubstituted or substituted,
preferably unsubstituted, phenyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C;-Cr-alkyl, unsubstituted or substituted, preferably unsubstituted, Cs-Cg-cycloalkyl,
such as cyclopropyl, nitro, amino, amino-C;-Cr-alkyl, carboxyl, and cyano, more preferably
phenyl, -C,-C-alkyl or Cs-Cs-cycloalkyl;

(c) unsubstituted or substituted mono- or bicyclic cycloalkylcarbonyl wherein the cycloalkyl
moiety is preferably selected from Cs C4 Cs Cs and C;-cycloalkyl which may be
unsubstituted or mono-substituted with O-C,-Cs-alkyl, such as OMe, halo, hydroxy,
unsubstituted or substituted phenyl, naphthyl, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C,-Cz-alkyloxy, nitro, amino, amino-C-Cs-alkyl, C4-Cr-alkanoylamino,
carboxyl, and cyano;

(d) unsubstituted or substituted alkylcarbonyl wherein the alkyl moiety is preferably selected
from branched or straight chain C4-C;-alkyl such as isopropyl, isobutyl, sec-butyl or tert-butyl,
isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and 1,2-dimethyl-propyl, methyl, ethyl or n-
propyl, whereby the alkyl moiety is unsubstituted or preferably substituted with O-C4-Cys-alkyl,
such as OMe, halo, hydroxy, unsubstituted or substituted phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-Cs-Cz-alkyloxy,
nitro, amino, amino-C4-C;-alkyl, C,-Cs-alkanoylamino, such as —NHCOMe, aminocarbonyl,
N-mono- or N,N-di-substituted aminocarbonyl, such as CONHMe, carboxyl, C-Cs-

alkyloxycarbonyl, such as COOMe, and cyano;
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(e) unsubstituted or substituted mono- or bicyclic aryl-C-Cr-alkylcarbonyl, such as aryl-CHz-,
aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHj)- or aryl-C(CHs),-, wherein the alkyl moiety, in
particular when aryl alkyl is aryl-CHy- or aryl-CH,CH,-, may be mono-substituted with O-C4-
Cs-alkyl, such as OMe, halo, hydroxy, nitro, amino, amino-C,-C;-alkyl, C4-C;-alkanoylamino,
such as —NHCOMe, carboxyl, and cyano or unsubstituted or substituted, preferably
unsubstituted, phenyl, and wherein the aryl moiety is preferably selected from phenyl,
indanyl, indenyl, 1,2,3,4-tetrahydronaphthy! or naphthyl, which may be unsubstituted, mono-,
di- or tri-substituted with C,-C7-alkyl, -O-C4-C;-alkyl, such as OMe, halo-C,-Cs-alkyl, such as
CFs, halo, such as Cl or F, -O-C4-Cr-alkylene-O-alkyl, such as O-C;HgOCH,;, hydroxy,
unsubstituted or substituted, preferably substituted, phenyl or naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C,-Cr-alkyloxy, nitro, amino, amino-C4-Cs-alkyl,
C,-Cs-alkanoylamino, such as -NHCOMe, carboxyl, and cyano;

(f) unsubstituted or substituted mono- or bicyclic heterocyclyl-C-Cr-alkylcarbonyl, such as
heterocyclyl-CH,-, heterocyclyl-CH,CH>-  or heterocyclyl-CH,C(CHs),-, wherein the
heterocyclyl moiety is preferably selected from 5 to 11 membered ring systems which may
be saturated, partially saturated or aromatic, and having preferably 1, 2 or 3 heteroatoms
selected from O, N or S, in particular pyrrolidinyl, oxazolyl, pyrimidyl, pyridyl, pyrazinyl,
isoxazolyl,  pyrrolidin-2-onyl,  pyrrolyl,  piperidyl, furanyl, tetrahydrofuranyl, or
tetrahydropyranyl;  4H-benzo[1 AJoxazin-3-onyl, benzooxazolyl, indolyi, 2,3-dihydro-

benzo[1,4]dioxinyl, chromanyl, 2H-chromenyi, 3,4-dihydro-1H-quinolin-2-onyl,
benzo[d]isoxazolyl, 4,5,6,7-tetrahydro-benzo[d]isoxazolyi, 3a,4,5,6,7,7a-hexahydro-
benzo[dlisoxazolyl, 1,4,5,6,-tetrahydro-cyclopentapyrazolyl, 3,4-dihydro-2H-

benzo[b][1,4]dioxepinyl, benzofuranyl, benzo[1,2,5]oxadiazolyl, benzimidazolyl or 3,4-
dihydro-2H-benzo[1,4]oxazinyl, whereby the heterocyclyl moiety is unsubstituted or is mono-
substituted -C.-C-alkyl, such as methyl, halo, hydroxy, C-C;-alkanoyl, unsubstituted or
substituted, preferably unsubstituted, phenyl, unsubstituted or substituted, ‘preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C4-C;-alkyl, unsubstituted or substituted, preferably unsubstituted, Cs-Cg-
cycloalkyl, such as cyclopropyl, nitro, amino, amino-C-Cr-alkyl, carboxyl, and cyano;

(g) unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-Cr-alkylcarbonyl, such as
cycloalkyl-CH,-, cycloalkyl-CH,CH,- or cycloalkyl-CH,C(CHs).-, whereby the alkyl moiety may
be mono-substituted, including on the carbon where the cycloalkyl moiety is attached, with

0-C;-C,-alkyl, such as OMe, halo, hydroxy, nitro, amino, amino-C4-C;-alkyl, carboxyl, and
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cyano, and wherein the cycloalkyl moiety is preferably selected from Ci;, Cs and Ce-
cycloalkyl, which may be unsubstituted or substituted with 0-C,-C,-alkyl, such as OMe, halo,
hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C4-Cs-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, C4-Cs-
alkanoylamino, such as -NHCOMe, -NHCOEt or —NHCOCHCHs,),, carboxyl, and cyano;

(h) unsubstituted or substituted alkyloxycarbonyl, wherein the alkyl moiety is preferably
selected from branched or straight chain C;-Cy-alkyl such as isopropyl, isobutyl, sec-butyl or
tert-butyl, isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and 1,2-dimethyl-propyl, methyl, ethyl,
n-propyl, n-butyl or n-pentyl, and which may be unsubsttituted or mono-substituted with O-
C+-Csalkyl, such as OMe, halo, hydroxy, unsubstituted or substituted phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C-
Cr-alkyloxy, nitro, amino, amino-C;-Cr-alkyl, C4-C-alkanoylamino, such as —NHCOMe,
aminocarbonyl, N-mono- or N,N-di-substituted aminocarbonyl, such as CONHMe, carboxyl,
C4-Cs-alkyloxycarbonyl, such as COOMe, and cyano;

(i) unsubstituted or substituted mono- or bicyclic aryl-oxycarbonyl, wherein the aryl moiety is
preferably selected from phenyl, indanyl, indenyl, 1,2,3,4-tetrahydronaphthyl or naphthyl,
which may be unsubstituted, mono- or di-substituted with C;-C7-alkyl, -O-C;-Cs-alkyl, such as
OMe, halo-C;-Cr-alkyl, halo, such as Cl, -O-C4-Cr-alkylene-O-alkyl, such as O-C3HsOCHs,
hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-C-alkyloxy,
nitro, amino, amino-C4-C;-alkyl, carboxyl, and cyano, unsubstituted or substituted, preferably
unsubstituted, heterocyclyl or unsubstituted or substituted, preferably unsubstituted,
heterocyclyl-C4-C4-alkyl, such as heterocyclyl-CH,, whereby the heterocyclyl moiety in each
case is preferably monocyclic 5- or 6-membered heterocyclyl, preferably containing an N
and/or O atom, such as tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl,
pyrrolidin-2-onyl, piperazinyl or morpholinyl,

(i) unsubstituted or substituted mono- or bicyclic heterocyclyloxycarbonyl, wherein the
heterocyclyl moiety is preferably selected from 5 to 7 membered ring systems which may be
saturated, partially saturated or aromatic, and having 1, 2 or 3 heteroatoms selected from O,
N or S, in particular pyrrolidinyl, oxazolyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl, furanyl,
pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-onyl,  tetrahydrofuranyl, or
tetrahydropyranyl, wherein the heterocyclyl moiety is unsubstituted or mono-substituted with

-C,-Cr-alkyl, such as methyl, halo, hydroxy, C;-Cr-alkanoyl, unsubstituted or substituted,
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preferably unsubstituted, phenyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,-C-alkyl, unsubstituted or substituted, preferably unsubstituted, C5-Cg-cycloalkyl,
such as cyclopropyl, nitro, amino, amino-C4-C;-alkyl, carboxyl, and cyano;

(k) unsubstituted or substituted mono- or bicyclic cycloalkyloxycarbonyl wherein the
cycloalkyl moiety is preferably selected from C;, C4, Cs, Cs and C;-cycloalkyl which may be
unsubstituted or substituted with O-C,-C4-alkyl, such as OMe, halo, hydroxy, unsubstituted or
substituted phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl-
or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-
C,-Cr-alkyloxy, nitro, amino, amino-C,-C-alkyl, C;-Cr-alkanoylamino, carboxyl, and cyano;
(1) unsubstituted or substituted mono- or bicyclic aryl-C;-C;-alkyloxycarbonyl, such as aryl-
CH,-, aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHa)- or aryl-CH(CH,CHy)-, wherein the aryl
moiety is preferably selected from phenyl, indanyl, indenyl, 1,2,3,4-tetrahydronaphthyl or
naphthyl, which may be unsubstituted or mono-substituted with C4-Cs-alkyl, -O-C;-Cr-alkyl,
such as OMe, halo-C4-Cr-alkyl, such as CF3, halo, such as Ci or F, -O-C4-C;-alkylene-O-
alkyl, such as O-C3HsOCHgs, hydroxy, unsubstituted or substituted, preferably substituted,
phenyl or naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-Cs-
C-alkyloxy, nitro, amino, amino-C,-C;-alkyl, C;-C;-alkanoylamino, such as ~NHCOMe,
carboxyl, and cyano;

(m) unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-Cr-alkyloxycarbonyl, such
as heterocyclyl-CH,-, heterocyclyl-CH,CH,- or heterocyclyl-CH,CH(CHs)-, wherein the
cycloalkyl moiety is preferably selected from 5 to 7 membered ring systems which may be
saturated, partially saturated or aromatic, and having 1, 2 or 3, heteroatoms selected from
0, N or S, such as pyrrolidinyl, oxazolyl, pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-
onyl, pyrrolyl, piperidyl, furanyl, 1,3-dioxane, tetrahydrofuranyl, or tetrahydropyranyl; whereby
the heterocyclyl moiety may be unsubstituted or substituted with -C,-Cr-alkyl, such as
methyl, halo, hydroxy, C;-C;-alkanoyl, such as COMe, unsubstituted or substituted,
preferably unsubstituted, phenyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C,-C;-alkyl, unsubstituted or substituted, preferably unsubstituted, Cs-Cs-cycloalkyl,
such as cyclopropyl, nitro, amino, amino-C,-Cr-alkyl, carboxyl, and cyano;

(n) unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-C-oxycarbonyl, such as
cycloalkyl-CH,-, cycloalkyl-CH,CH,- or cycloalkyl-CH,CH(CHs)-, most preferably cycloalkyl-
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CH,-, wherein the cycloalkyl moiety is preferably selected from C; and Cs —cycloalkyl, and
may be unsubstituted or substituted with O-C4-Cy-alkyl, such as OMe, halo, hydroxy,
unsubstituted or substituted phenyl, naphthyl, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C-Cr-alkyloxy, nitro, amino, amino-C,-C;-alkyl, C4-Cs-alkanoylamino,
such as -NHCOMe, —NHCOEt or -NHCOCHCHG5)2, carboxyl, and cyano,

(0) N-mono- or N,N-di-(unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
C;-Cr-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-Cr-alkyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-Cz-alkyl and/or unsubstituted or
substituted alkyl)-aminocarbonyl, whereby

- the alkyl moiety of the unsubstituted or substituted alkyl aminocarbonyl is preferably
branched or straight chain C4-C-alkyl such as isopropyl, isobutyl, sec-butyl or tert-butyl,
isopentyl, 1-ethylpropyl, 2,2-dimethyl-propyl and 1,2-dimethyl-propyl, methyl, ethyl, n-propyl,
n-butyl or n-pentyl, which is unsubstituted or substituted with O-C4-Cg-alkyl, such as OMe,
halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-C;-alkyloxy,
nitro, amino, amino-C4-Cr-alkyl, C,-C-alkanoylamino, such as -NHCOMe, aminocarbonyl,
N-mono- or N,N-di-substituted aminocarbonyl, such as CONHMe, carboxyl, C4-C-
alkyloxycarbonyl, such as COOMe, and cyano;

- the aryl moiety of the unsubstituted or substituted aryl aminocarbony! is preferably phenyl,
indanyl, indenyl, 1,2,3,4-tetrahydronaphthyl or naphthyl, which is unsubstituted or mono-
substituted with C4-Cs-alkyl, -O-C;-Cr-alkyl, such as OMe, halo-C4-C7-alkyl, halo, such as Cl,
-0-C4-Cr-alkylene-O-alkyl, such as O-CzHsOCHj, hydroxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C;-Cr-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, carboxyl,
and cyano,

- the cycloalkyl moiety moiety of the unsubstituted or substituted cycloalkyl aminocarbonyl is
preferably Cs or Cg-cycloaltkyl which may be unsubstituted or substituted with O-C4-C,-alkyl,
such as OMe, halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C4-C-alkyloxy, nitro, amino, amino-C,-Cr-alkyl,

C,-C,-alkanoylamino, carboxyl, and cyano;



WO 2006/100036 PCT/EP2006/002578

-312-

- the aryl alkyl moiety of the unsubstituted or substituted aryl alkyl aminocarbonyl is
preferably aryl-CH,-, aryl-CH,CH-, or aryl-CH(CH.CHz)-, whereby the alkyl moiety, in
particular when aryl alkyl is aryl-CH,-, may be mono-substituted with 0O-C,-C4-alkyl, such as
OMe, halo, hydroxy, nitro, amino, amino-C;-Cz-alkyl, C,-C;-alkanoylamino, such as -
NHCOMe, carboxyl, and cyano or unsubstituted or substituted, preferably unsubstituted,
phenyl, and whereby the aryl moiety is preferably phenyl, indanyl, indenyl, 1,2,3,4-
tetrahydronaphthyl or naphthyl which is unsubstituted, mono-, di- or tri-substituted with C;-
Cs-alkyl, -O-C4-Cs-alkyl, such as OMe, halo-C,-Cs-alkyl, such as CF3, halo, such as Clor F, -
0O-C,;-Cr-alkylene-O-alkyl, such as O-CsHsOCHs, hydroxy, nitro, amino, amino-C4-Cr-alkyl,
C,-Cs-alkanoylamino, such as -NHCOMe, carboxyl, and cyano;

- the heterocyclyl alkyl moiety of the unsubstituted or substituted heterocyclyl alkyl
aminocarbonyl is preferably heterocyclyl-CH- or  heterocyclyl-CH.CHo-, whereby the
heterocyclyl moiety is preferably are selected from 5 to 7 membered ring systems which may
be aromatic or saturated rings, and having 1, 2 or 3, heteroatoms selected from O, N or S,
such as pyrrolidinyl, oxazolyl, pyrimidyl, pyridyl, pyrazinyl, isoxazolyl, pyrrolidin-2-onyl,
pyrrolyl, piperidyl, furanyl, 1,3-dioxane, tetrahydrofuranyl, or tetrahydropyranyl; which may be
unsubstituted or mono-substituted with -C;-Cr-alkyl, such as methyl, halo, hydroxy, C+-Cr-
alkanoyl, such as COMe, unsubstituted or substituted, preferably unsubstituted, phenyl,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted
or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-Cr-alkyl, unsubstituted or
substituted, preferably unsubstituted, Cs-Cg-cycloalkyl, such as cyclopropyl, nitro, amino,
amino-C4-C;-alkyl, carboxyl, and cyano; ‘

- the cycloalkyl alkyl moiety of the unsubstituted or substituted cycloalky! alkyl aminocarbonyl
is preferably cycloalkyl-CH.-, whereby the cycloalkyl moiety is preferably selected from Cg—
cycloalkyl which may by unsubstituted or mono-substituted O-C4-Cs-alkyl, such as OMe,
halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C;-Cr-alkyloxy, nitro, amino, amino-C4-Cs-alkyl, C4-C+-
alkanoylamino, such as -NHCOMe, -NHCOEt or -NHCOCHCHj)s, carboxyl, and cyano;
When R, is acyl, R is as defined herein, preferably, R, is hydroxy-Cs-Cz-alkyl, C-Cr-
alkyloxy-C4-Cs-alkyl, unsubstituted or substituted C5-Cs-cycloalkyl-C4-C7-alkyl, or preferably
hydrogen, unsubstituted or substituted C;-Cs-cycloalkyl or unsubstituted or substituted C4-C;-
alkyl, most preferably cyclopropyl or methyl. In particular, when Ry is acyl as defined under
(h) to (n), R. is preferably hydrogen, unsubstituted or substituted C3-Cg-cycloalkyl or
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unsubstituted or substituted Ca-Cg-cycloalkyl C;-C7-alkyl or unsubstituted or substituted C,-
C-alkyl, most preferably cyclopropyl or methyl or ethyl, in particular, when Ry is acyl as
defined under (0), R, is preferably unsubstituted or substituted Cs-Cg-cycloalkyl most
preferably cyclopropyl.

or R, is selected from unsubstituted mono-, di- or tri-(halo and/or C4-Cr-alkyl)-substituted
(phenyl- or phenyl-C4-Cr-alkyl)-sulfonyl, C,-Cr-alkylsulfonyl,

R. is, hydroxy-C;-C;-alkyl, C4-Cr-alkyloxy-C4-Cr-alkyl, unsubstituted or substituted C3z-Cs-
cycloalkyl-C4-C7-alkyl, or preferably hydrogen, unsubstituted or substituted Cs-Cs-cycloalkyl
or unsubstituted or substituted C4-C7-alkyl;

Ry is unsubstituted or substituted phenyl- or naphthyl-C-C-alkyl wherein in the case of a
substituted moiety the substituents are one or more, especially up to three, substituents in-
dependently selected from those mentioned for unsubstituted of substituted phenyl- or naph-
thyl-C4-C-alkyl under Ry , or is -N(Rp)(Re);

R, is C4-Cr-alkyl or preferably hydrogen; and

mis 2;

each of R* and R’ is selected, independently from the other, from C,-C-alkyl, hydroxy, Cq-
Cr-alkyloxy and preferably hydrogen;
and T is carbonyl or preferably methylene;

or a salt thereof.

12. A compound of the formula | according to claim 5, wherein
R' is phenyl-, indolyl-, quinolyl- or 2,3-dihydro-benzof1 ,A]dioxinyl-C4-Cr-alkanoyl (preferably —
carbony! or —acetyl) wherein the phenyl, indolyl, quinolyl or 2,3-dihydro-benzo[1 ,Aldioxinyl is
substituted by halo, C,-Cs-alkyloxy-Cs-Cr-alkyloxy, C4-Cr-alkylene-O-C4-Cr-alkyl or Cq-Co-
alkyloxy-C,-C;-alkyloxy-C-Cr-alkyl and may further be substituted by one or more C;-Cs-
alkyl (especially methyl) and/or C,-C7-alkyloxy moieties;
R?is Cs-Cg-cycloalkyl or preferably C,-Cr-alkyl ;
R? is a moiety selected from the group of moieties of the formulae
(a)
H
*—(‘)———O—Ra
R

e
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(b)
R
H b
+—C—N
[ \R
Re c
(c)
H
*——CIJ——S(O);H-—Rd
Re
U]
0]
I} /Rb
*——C——N\
¢ and

where in any of the moieties of the formulae given above under (@), (b), (c) and (f) the
asterisk (*) shows the bond binding the respective moiety R® to the rest of the molecule in
formula |,

wherein

R, is hydrogen or N-mono- or N,N-di-(C4-Cr-alkyl, (unsubstituted or halo-substituted) phenyl
or naphthyl, phenyl-C;-Cs-alkyl,  naphthyl-C,-Cr-alkyl C3-Cg-cycloalkyl-C4-Cz-alkyi,
heterocyclyl-C;-C-alkyl, heterocyclyl and/or Cs-Cg-cycloalkyl}-aminocarbonyl;

each of R, and R, is, independently of the other, is selected from hydrogen, C;-Cr-alkyl, Cs-
Cs-cycloalkyl-C4-Cr-alkyl, C3-Cg-cycloalkyl, unsubstituted or substituted aryl such as phenyl,
naphthyl, naphthyl-C,-C;-alkyl, or acyl such as Cs-Cs-cycloalkylcarbonyl, Cs-Cscycloalkyl-Cy-
C,-alkylcarbonyl, unsubstituted or mono-, di- or tri-(halo, C,+-Cr-alkoxy, C,-C;-alkyloxy-C4-C+-
alkyoxy, C+-C7-alkyloxy-C4-C7-alkyl and/or C4-Cr-alkyl)-substituted phenyl- or naphthyl-C4-C+-
alkanoyl, (tetrahydrofuranyl or tetrahydropyranyl)-carbonyl or (tetrahydrofuranyl or
tetrahydropyranyl)-C,-Cr-alkyl-carbonyl, C,-C-alkylsulfonyl or (unsubstituted or [C4-Cr-alkyl-,
halo-lower alkyl-, halo, C;-C;-alkyloxy-, cyano-, C4-Cr-alkanoyl- and/or C,-Cy-alkylsulfonyl-
Jsubstituted) (phenyl- or naphthyl)-C+-Cr-alkylsulfonyl,

in particular acyl is selected from

(a) unsubstituted or substituted mono- or bicyclic aryl-carbonyl, wherein the aryl moiety is
preferably selected from phenyl, indanyl, or 1,2,3 4-tetrahydronaphthyl which is
unsubstituted, mono- or di-substituted by heterocyclyl, heterocyclyl-CHa, -O-C,-C7-alkyl, -O-
C,-Cr-alkylene-O-alkyl and/or halo, whereby the heterocyclyl moiety in each case is

preferably monocyclic 5- or 6-membered heterocyclyl, preferably containing an N and/or O
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atom, such as tetrahydrofuranyl or tetrahydropyranyl, piperidinyl, pyrrolidinyl, piperazinyl or
morpholinyl;

(b) unsubstituted or substituted mono- or bicyclic heterocyclylcarbonyl, wherein the
heterocyclyl moiety is preferably selected from 5 to 11 membered ring systems which may
be saturated, partially saturated or aromatic, and having preferably 1 or 2 heteroatoms
selected from O and/or N, including pyrazinyl, isoxazolyl, pyrrolidin-2-onyl, tetrahydrofuranyl,
tetrahydropyranyl, indolyl, 2,3-dihydro-benzo[1,4]dioxinyl, chromanyl, 2H-chromenyl, 3,4-
dihydro-1H-quinolin-2-onyl, benzo{d]isoxazolyl, 4,5 ,6,7-tetrahydro-benzo[dJisoxazolyl,
3a,4,5,6,7,7a-hexahydro-benzo[dlisoxazolyl, 1,4,5,6,-tetrahydro-cyclopentapyrazolyl, or 3,4-
dihydro-2H-benzo[b][1,4]dioxepinyl, whereby the heterocyclyl moiety is unsubstituted or is
mono-substituted with phenyl, -C,-C-alkyl or Cs-Cg-cycloalkyl;

(c) unsubstituted or substituted mono- or bicyclic cycloalkylcarbonyl wherein the cycloalkyl
moiety is preferably selected from Cs,  Ca, Cs, Cs and Cy-cycloalkyl which may be
unsubstituted or mono-substituted with O-C4-C;-alky! or hydroxy;

(d) unsubstituted or substituted alkylcarbonyl wherein the alkyl moiety is preferably selected
from branched or straight chain C;-Cr-alkyl such as isobutyl, isopentyl and 2,2-dimethyl-
propyl, methyl, ethyl or n-propyl, whereby the alkyl moiety is mono-substituted with -O-C4-C7-
alkyl, hydroxyl, Cs-Cr-alkanoylamino, unsubstituted or di-substituted phenyloxy,
aminocarbonyl, N-mono- or N,N-di-substituted aminocarbonyl and C,-C;-alkyloxycarbonyl;
(e) unsubstituted or substituted mono- or bicyclic aryl-C,-Cr-alkylcarbonyl, such as aryl-CHo-,
aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHa)- or aryl-C(CHzs).-, wherein the alkyl moiety, in
particular when aryl alkyl is aryl-CH,- or aryl-CH,CH,-, may be mono-substituted with
unsubstituted phenyl, C;-C;-alkanoylamino, 0O-C4-C4-alkyl or hydroxyl, and wherein the aryl
moiety is preferably selected from phenyl or naphthyl, which may be unsubstituted or
substituted by -O-C,-C;-alkyl, halo-C4-Cr-alkyl, substituted phenyl, C;-Cr-alkanoylamino
and/or halo;

(f) unsubstituted or substituted mono- or bicyclic heterocyclyl-C-Cy-alkylcarbonyl, such as
heterocyclyl-CHy-, heterocyclyl-CH,CHx-  or heterocyclyl-CH,C(CHz).-, wherein  the
heterocyclyl moiety is preferably selected from 5 to 11 membered ring systems which may
be saturated, partially saturated or aromatic, and having preferably 1or 2 heteroatoms
selected from O andfor N, in particular pyrrolidinyl, pyrrolidin-2-onyl, pyrrolyl, piperidyl,
furanyl, tetrahydrofuranyl, tetrahydropyranyl, 4H-benzo[1 ,4lJoxazin-3-onyl or benzooxazolyl,
whereby the heterocyclyl moiety is unsubstituted or is mono-substituted with unsubstituted

phenyl, -C4-C7-alkyl or C-Cr-alkanoyl;
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(g) unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-Cr-alkylcarbonyl, such as
cycloalkyl-CH,-, whereby the alkyl moiety may be mono-substituted, including on the carbon
where the cycloalkyl moiety is attached, with -C;-Cs-alkyl or hydroxyl, and wherein the
cycloalkyl moiety is preferably selected from Ci, Cs and Cg-cycloalkyl, which may be
unsubstituted or mono-substituted with amino, O-C4-Cs-alky! or hydroxy;

(h) unsubstituted or substituted alkyloxycarbonyl, wherein the alkyl moiety is preferably
selected from branched or straight chain C-C;-alkyl such as isobutyli, isopentyl and 2,2-
dimethyl-propyl, methyl or ethyl, and which may be mono-substituted with by -O-C4-Cr-alkyl,
C,-C;-alkanoylamino and N-mono- or N,N-di-substituted aminocarbonyi;

(i) unsubstituted or substituted mono- or bicyclic aryl-oxycarbonyl, wherein the aryl moiety is
preferably selected from phenyl or naphthyl, which may be unsubstituted, mono-substituted
with heterocyclyl or -O-C4-C-alkyl, whereby the heterocyclyl moiety is monocyclic 5- or 6-
membered heterocyclyl, containing an N and/or O atom, such as tetrahydrofuranyl,
tetrahydropyranyl, piperidinyl, pyrrolidinyl, pyrrolidin-2-onyl, piperazinyl or morpholinyl;

(i) unsubstituted or substituted mono- or bicyclic heterocyclyloxycarbonyl, wherein the
heterocyclyl moiety is preferably selected from 5 to 7 membered ring systems which may be
saturated, partially saturated or aromatic, and having 1 or 2 heteroatoms selected from O
and/or N, in particular tetrahydrofuranyl or tetrahydropyranyl, wherein the heterocyclyl moiety
is unsubstituted;

(k) unsubstituted or substituted mono- or bicyclic cycloalkyloxycarbonyl wherein the
cycloalkyl moiety is preferably selected from Cs-cycloalkyl which is unsubstituted;

(1) unsubstituted or substituted mono- or bicyclic aryl-C;-C;-alkyloxycarbonyl, such as aryl-
CH,-, aryl-CH,CH,-, aryl-CH(CHs)-, aryl-CH,CH(CHs)- or aryl-CH(CH,CHjs)-, wherein the aryl
moiety is preferably selected from pheny} which is unsubstituted;

(m) unsubstituted or substituted mono- or bicyclic heterocyclyl-C,-Cr-alkyloxycarbonyl, such
as heterocyclyl-CH,-, heterocyclyl-CH,CH>- or heterocyclyl-CH,CH(CHs)-, wherein the
cycloalkyl moiety is preferably selected from 5 to 7 membered ring systems which may be
saturated, partially saturated or aromatic, and having 1 or 2 heteroatoms selected from O
and/or N, such as pyridyl, piperidyl, isoxazolyl, tetrahydrofuranyl, tetrahydropyranyl or 1,3-
dioxane, which is unsubstituted or is mono-substituted with -C,-Cz-alkyl or C,-Cs-alkanoyl;

(n) unsubstituted or substituted mono- or bicyclic cycloalkyl-C4-C7-oxycarbonyl, such as
cycloalkyl-CH,-, wherein the cycloalkyl moiety is preferably selected from Cz and Cs—

cycloalkyl, and may be unsubstituted or substituted with C,-Cs-alkanoylamino,
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(0) N-mono- or N,N-di-(unsubstituted or substituted mono- or bicyclic aryl, unsubstituted or
substituted mono- or bicyclic cycloalkyl, unsubstituted or substituted mono- or bicyclic aryl-
C4-Cr-alkyl, unsubstituted or substituted mono- or bicyclic heterocyclyl-C4-Cz-alkyl,
unsubstituted or substituted mono- or bicyclic cycloalkyl-C,-C-alkyt and/or unsubstituted or
substituted alkyl)-aminocarbonyl, whereby

- the alkyl moiety of the unsubstituted or substituted alkyl aminocarbonyl is preferably
branched or straight chain C;-C,-alkyl such as isopropyl, isobutyl, methyl or ethyl, which is
unsubstituted;

- the aryl moiety of the unsubstituted or substituted aryl aminocarbonyl is preferably phenyl
or naphthyl, which is unsubstituted,

- the cycloalkyl moiety moiety of the unsubstituted or substituted cycloalkyl aminocarbonyl is
preferably Cs or Ce-cycloalkyl which is unsubstituted;

- the aryl alkyl moiety of the unsubstituted or substituted aryl alkyl aminocarbonyl is
preferably aryl-CH,-, aryl-CH,CH-, or aryl-CH(CH,CHs)-, whereby the alkyl moiety, in
particular when ary! alkyl is aryl-CHz-, may be mono-substituted with unsubstituted phenyl,
and whereby the aryl moiety is preferably phenyl, which is unsubstituted;

- the heterocyclyl alkyl moiety of the unsubstituted or substituted heterocyclyl alkyl
aminocarbonyl is preferably heterocyclyl-CH,- whereby the heterocyclyl moiety is preferably
are selected from 5 to 7 membered ring systems which may be aromatic or saturated rings,
and having 1 or 2 heteroatoms selected from Oand/or N, such as furanyl or
tetrahydropyranyl; which is unsubstituted;

- the cycloalky! alkyl moiety of the unsubstituted or substituted cycloalkyl alkyl aminocarbonyl
is preferably cycloalkyl-CH,-, whereby the cycloalkyl moiety is preferably selected from Cg—
cycloalkyl which is unsubstituted;

with the proviso that if R; is hydrogen, C4-C;-alkyl, phenyl, naphthyl or naphthyl-C4-Cr-alkyl,
then R, can also be phenyl-C4-Cr-alkyi;

Ry is unsubstituted or [C;-C;-alkyl-, phenyl-, halo-lower alkyl-, halo, oxo-C4-Cr-alkyl-, C4-C~
alkyloxy-, phenyl-Ci-C;-alkoxy-, halo-C4-C;-alkyloxy-, phenoxy-, C;-Cs-alkanoylamino-,
cyano-, C,-Cr-alkanoyl- and/or C4-C;-alkylsulfonyl-]substituted (phenyl- or naphthyl)-C4-C7-
alkyl;

R. is hydrogen; and

mis 2;

each of R* and R’ is hydrogen; and
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T is carbonyl or preferably methylene;

or a salt thereof.

13. A compound of the formula 1 according to claim 5, selected from the group of
compounds:
N-((SS*,4S*)-4-{[(3—Acetylamino-3-methyl-butyryl)-cyclopropyl~amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(3S*,4S5*)-4-({Cyclopropyl-[2-(2-oxo-pyrrolidin-1 -yl)-acetyi]-amino}-methyl)-pyrrolidin-3-
ylmethyl]—N-isopropyl-4—methoxy-3-(3-methoxy-propoxy)—benzamide

N-[(35*,4S*)-4-({[2-(1 —Acetylamino-cyclopentyl)-acetyl]—cyclopropyl-amino}-methyl }-pyrrolidin-
3—ylmethyl]-N-isopropyl-4-methoxy—3—(3-methoxy-propoxy)—benzamide
N-((BS*,4S*)—4—{{Cyclopropyl-(3,3-dimethyl—butyryl)-amino]~methy|}-pyrrolidin-3-ylmethyl)—N-
isopropyl-4-methoxy-3—(3—methoxy-propoxy)-benzamide

N-[(3S*,4S%)-4-({[2-(1 -Acetylamino-cyclohexyl)—acetyl]—cyclopropyl-amino}-methyl)—pyrrolidin-
3-‘ylmethyl]—N-isopropyl—4-methoxy—3-(3—methoxy—propoxy)«benzamide
N-((3S*,4S*)-4-{[Cyclopropy!-(3-methyl-3-pyrrol-1 -yl-butyryl)-amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-4—methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(SS*,4S*)-4-({Cyclopropyl-[z-(3-oxo-3,4-dihydro—2H-benzo[1 ,4Joxazin-6-yl)-acetyl}-amino}-
methyl)-pyrrolidin-3-ylmethyl]-N-isopropy|-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(3S*,4S*)—4-({Cyc|opropyl-[2-(1-isobutyrylamino-cyclopentyl)—acetyl]-amino}-methyl)-
pyrrolidin-3—ylmethy|]-N—isopropyl-4-meth0xy—3~(3—methoxy-propoxy)—benzamide
N-((3S*,4S*)—4-{[Cyclopropyl-(4—methy|-pentanoyl)-amino]-methyl}-pyrrolidin-3—ylmethy|)-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(3S*,4S*)—4-({Cyclopropyl—{2—(2-methyl-benzooxazol-S—yl)-acetyl]—amino}-methyl)—
pyrrolidin-3-ylmethyl]-N-isopropyl-4-methoxy—3—(3-methoxy—propoxy)-benzamide
N-((3S*,4S*)-4-{[(3—Cyc|ohexyl-propionyl)—cyclopropy|-amino]—methyl}—pyrrolidin-3-ylmethyl)-
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S,4S)-4-{[Cyclopropyl-(3-cyc|opropyl-propionyl)—amino]-methyl}-pyrrolidin-3-ylmethyl)—N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((38,4S)-4-{[(3-Cyclopentyl—propionyl)-cyclopropyl—amino]-methyl}-pyrrolidin-3-y|methyl)-N—
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N—((33,4S)—4—{[Cyciopropyl-(3,3-diphenyl-propiony|)-amino]-methyl}-pyrrolidin-3—ylmethyl)-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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N-[(38,4S)-4-({Cyclopropyl-[2—(2,6—dimethyl—phenoxy)-acetyl]—amino}-methyl)-pyrrolidin-3-
ylmethyl]-N—isopropyl-4-methoxy—3-(3—methoxy-propoxy)-benzamide
N~((38,48)-4—{[Cyclopropyl-((S)-3-phenyl-butyryl)—amino]-methyl}—pyrrolidin-3-ylmethy|)~N-
isopropyl-4-methoxy-3-(3-methoxy—propoxy)—benzamide

N-[(3S,4S)-4-({[2-(1 -Acetyl-piperidin-4-yl)-acetyl]-cyclopropyl-amino}-methyl)-pyrrolidin-3—
yImethyl]—N-isopropyl-4—methoxy-3—(3-methoxy—propoxy)-benzamide
N—((BS,4S)—4-{[((S)-3-Acetylamino-3—pheny|—propionyl)-cyclopropyl-amino]—methyl}-pyrrolidin-
3-ylmethyl)-N-isopropyl-4-methoxy—3-(3—methoxy—propoxy)-benzamide
N-((SS,4S)—4—{[((R)—3—Acety|amino-3-pheny|-propionyl)-cyclopropyl-amino]—methyl}~pyrro|idin-
3-ylmethy|)-N-isopropyl—4-methoxy-3-(3—methoxy—propoxy)—benzamide
N-((SS,4S)-4—{[Cyclopropyl-((R)-3-hydroxy-3-pheny|—propionyl)-amino]-methyl}-pyrrolidin-3-
ylmethyl)—N-isopropyl-4-methoxy—3-(3-methoxy—propoxy)—benzamide
N-((3S,48)—4-{[Cyclopropy|—((8)-3~hydroxy-3-phenyl—propionyl)—amino]~methyl}-pyrrolidin-3-
yImethyl)—N—isopropyl-4-methoxy-3-(3—methoxy—propoxy)—benzamide
N-((3S,4S)-4-{[Cyclopropyl-(3-furan-2-yl-propionyl)—amino]-methyl}-pyrrolidin-3—ylmethyl)-N-
isopropyl—4-methoxy—3—(3-methoxy—propoxy)-benzamide
N-((3S,4S)-4-{[Cyclopropyl-(2—furan-2-y|-acetyl)—amino]-methyl}-pyrrolidin-3—ylmethyl)—N-
isopropyl—4~methoxy-3—(3-methoxy-propoxy)—benzamide
N-((3S,48)-4—{[Cyclopropyl-((S)-2—methoxy—2—cyclohexyl-acetyl)-amino]—methyl}-pyrrolidin-3—
yImethyI)—N—isopropyI-4-methoxy-3—(3-methoxy-propoxy)-benzamide
N-((3S,4S)—4—{[Cyclopropyl—((S)-2-hydroxy-4—methyl-pentanoyl)-amino]-methyl}—pyrrolidin-3-
yImethyl)—N-isopropyl-4-methoxy—3—(3-methoxy—propoxy)-benzamide
N—{(3S*,4S*)-4—[(Cyc|ohexanecarbonyl-cyclopropyl-amino)-methyl]—pyrrolidin—3-ylmethyl}-N-
isopropyl-4—methoxy-3—(3-methoxy-propoxy)—benzamide

Cycloheptanecarboxylic acid cyclopropyl-[(3S,4S)-4-({isopropy|—[4-methoxy—3-(3—methoxy-
propoxy)—benzoyl]—amino}-methyl)-pyrrolidin-3-ylmethyl]-amide
N—((3S,4S)-4-{[(2-Cyclopentyl-acety|)-cyclopropyl-amino]-methyl}—pyrrolidin-3-ylmethyl)-N-
isopropyl-4-methoxy—3—(3-methoxy-propoxy)—benzamide
N—((BS*,48*)-4-{[(2~Cyclohexyl-acetyl)-cyclopropyl-amino]—methyl}-pyrrolidin-3-ylmethyl)-N-
isopropyl-4-methoxy—3~(3—methoxy-propoxy)-benzamide
N—{(3S*,4S*)-4-[(Benzoyl-cyclopropyl-amino)—methyl]—pyrrolidin-S-yImethyl}-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(3S*,4S*)-4—({Cyclopropyl-[2—(4—ﬂuoro—phenyl)-acetyl]-amino}-methyl)-pyrrolidin-3—
ylmethyt]-N-isopropyl-4-methoxy-3—(3-methoxy-propoxy)—benzamide
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N—[(3S,4S)—4—({[2-(4-ChIoro-phenyl)—acetyl]—cyclopropyl—amino}-methyl)—pyrro!idin-3-ylmethyl]-
N-isopropyl-4—methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(SS*,48*)—4-({[2—(3-Chloro-phenyl)-acetyl]—cyclopropyl-amino}-methyl)-pyrrolidin-3—
ylmethyl]—N-isopropyl-4-methoxy—3-(3—methoxy—propoxy)-benzamide
N—[(3S*,4S*)-4-({Cyc|opropyi-[2—(2-methoxy—phenyl)—acetyl]—amino}-methyl)-pyrrolidin-3-
yImethyl]—N-isopropyl-4-methoxy—3—(3-methoxy—propoxy)—benzamide
N-[(3S*,4S*)—4—({Cyclopropyl-[2~(3,5-difluoro—phenyl)-acetyl]-amino}—methyl)-pyrrolidin-3—
yImethyl]-N-isopropyl-4—methoxy—3-(3—methoxy-propoxy)-benzamide
N-[(3S*,4S*)-4-({Cyclopropyl-[2-(2,3,5—trif|uoro-pheny|)—acetyl]-amino}-methyl)-pyrrolidin-3-
ylmethyl]-N-isopropyl-4-methoxy—3-(3-methoxy-propoxy)-benzamide
N-[(SS*,4S*)-4-({Cyclopropyl—[2—(3-triﬂuoromethyl—phenyl)-acetyl]-amino}-methyl)—pyrrolidin-3—
ylmethyl]—N-isopropyl-4-methoxy—3-(3-methoxy—propoxy)-benzamide
N-[(3S*,48*)-4-({[2—(3,5-Bis-triﬂuoromethyl-phenyl)—acetyl]-cyclopropyl-amino}-methyl)-
pyrrolidin-B-ylmethyl]—N—isopropyl—4—methoxy—3-(3—methoxy-propoxy)—benzamide
N-((3S*,45*)-4-{[Cyclopropyl-(3-pyrrolidin-1 -yl-benzoyl)—amino]—methyl}-pyrrolidin—3-yimethy|)—
N-isopropyl-4-methoxy-3-(3—methoxy—propoxy)—benzamide
N-[(38*,4S*)—4-({Cyc|opropyl-[z-(3'~ﬂuoro-biphenyl—B-yI)-acetyl]—amino}-methyl)—pyrrolidin—3-
ylmethyl]—N-isopropyl-4—methoxy—3-(3-methoxy—propoxy)-benzamide
N-((3S*,4S*)-4-{[Cyclopropyl-(3-chloro-6-methoxy-1 -yl-benzoyl)-amino]-methyl}-pyrrolidin-3-
yImethyl)-N-isopropy|-4—methoxy-3—(3—meth0xy—propoxy)-benzamide
N-((3S*,4S*)-4-{{Cyclopropyl—(4—morpholin—4-ylmethyl-benzoyl)-amino]-methyl}-pyrrolidin—3—
yImethyl)-N-isopropyl-4-methoxy-3—(3—methoxy-propoxy)-benzamide

1H-Indole-2-carboxylic acid cyclopropyl-[(3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]—amino}-methyl)-pyrrolidin-3-ylmethyl]-amide

1H-Indole-3-carboxylic acid cyclopropyl-[(BS*,4S*)-4-({isopropyl—[4—methoxy—3-(3-methoxy—
propoxy)-benzoyl]-amino}-methyl)-pyrrolidin—3-ylmethy|]-amide
2,3-Dihydro-benzo[1,4]dioxine-8-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyi-{4-
methoxy-3-(3-methoxy—propoxy)-benzoyl]-amino}-methyl)-pyrrolidin—3-ylmethyl]—amide
N-((3S* ,4S*)—4—{[Cyclopropyl-(2—naphthalen—2—yl-acetyl)-amino]—methyl}-pyrrolidin-S—
ylmethyl)-N-isopropyl-4—methoxy—3-(3-methoxy—propoxy)—benzamide
N-((3S,4S)-4—{[Cyclopropyl—(2-phenoxy-acetyl)-amino]-methyl}-pyrrolidin-3-ylmethy|)—N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((38*,4S*)-4—{[Cyc|opropy|-((S)-2-phenyl-propiony|)-amino]-methyl}-pyrrolidin-3-ylmethy|)—
N-isopropyl-4—methoxy-3—(3-methoxy-propoxy)-benzamide
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N—((3S*,48*)-4-{[Cyclopropyl-((R)—Z-phenyl-propionyl)—amino]-methyl}-pyrrolidin-3—ylmethyl)-
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S,4S)-4-{[Cyclopropyl-((8)-2-hydroxy—2-phenyl-acetyl)-amino]—methyl}-pyrrolidin-B—
yImethyl)-N-isopropyl-4—methoxy-3-(3-methoxy—propoxy)-benzamide
N-((3S,4S)-4-{[Cyclopropyl—((R)-2—hydroxy-2-phenyl-acety|)-amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-4—methoxy-3—(3-methoxy—propoxy)-benzamide
N-((38,48)—4-{[Cyc|opropyl—((R)-2—methoxy-2~phenyl-acetyi)-amino]-methyl}—pyrrolidin-3—
ylmethyl)—N-isopropy|~4-methoxy—3—(3—methoxy-propoxy)—benzamide
N-((SS,4S)-4-{[Cyc|opropyl-((S)-Z—methoxy-Z-phenyl-acetyl)—amino]-methyl}-pyrrolidin—B—
ylmethy!)-N~isopropyl-4—methoxy—3-(3-methoxy—propoxy)-benzamide
Tetrahydro-furan-3-carboxylic acid cyclopropyl-[(3S*,4S*)-4—({isopropyl-[4-methoxy-3-(3—
methoxy—propoxy)-benzoyl]-amino}—methyl)-pyrrolidin-3-ylmethy|]—amide
Tetrahydro-furan-2-carboxylic acid cyclopropy!-[(BS*,4S*)-4—({isopropyl-[4-methoxy—3—(3-
methoxy-propoxy)—benzoyl]-amino}—methyl)—pyrroﬁdin-3—ylmethyl]—amide
(S)-Tetrahydro-pyran-3-carboxylic acid cyclopropyl—[(38,4S)—4-({isopropyl-[4-methoxy—3-(3-
methoxy—propoxy)-benzoyl]-amino}-methyl)—pyrrolidin-3-ylmethyl]-amide
(R)-Tetrahydro-pyran-3-carboxylic acid cyclopropyl-[(SS,4S)-4-({isopropyl-[4—methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}—methyl)-pyrrolidin—3-ylmethyl]-amide
Tetrahydro-pyran-4-carboxylic acid cyclopropyl-[(SS*,48*)-4—({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)—benzoyl]—amino}-methyl)-pyrrolidin-3-y|methyl]-amide
N-((3S,4S)—4-{[Cyclopropyl—(4-hydroxy-cyclohexanecarbonyl)-amino]-methyl}-pyrrolidin-S-
ylmethyl)-N-isopropyl-4-methoxy—3-(3-methoxy—propoxy)—benzamide
N-((3S,4S)—4-{[Cyc|opropy|-(cis-4-methoxy—cyclohexanecarbonyl)—amino]-methyl}-pyrrolidin-
3—ylmethyl)—N-isopropyl-4—methoxy—3-(3-methoxy—propoxy)—benzamide
N—((3S,4S)—4—{[Cyclopropyl—(trans-4-methoxy—cyclohexanecarbonyl)-amino]-methyt}-
pyrrolidin-3—y|methyl)—N-isopropyl-4—methoxy—3-(3-methoxy—propoxy)—benzamide
N—((3S,48)-4-{[Cyclopropyl-((S)—2-tetrahydro—furan-2-yl-acetyl)-amino]-methyl}-pyrrolidin-3—
y|methyl)-N-isopropyl-4—methoxy—3—(3-methoxy—propoxy)—benzamide
N-((BS,4S)-4-{[Cyc|opropyl—((R)—2—tetrahydro-furan-2—yl-acetyl)-amino]-methyl}-pyrrolidin-3-
yImethyl)—N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S,4S)-4-{[Cyclopropyl-((S)—Z-tetrahydro—pyran-2—yl-acetyl)—amino]-methyl}—pyrrolidin-3-
yImethyl)-N-isopropyl-4—methoxy—3-(3-methoxy-propoxy)—benzamide
N-((3S,4S)-4—{[Cyclopropyl-((R)—2—tetrahydro-pyran-2-yl-acety|)-amino]-methyl}-pyrrolidin-3—
ylmethyl)-N-isopropyl-4~methoxy—3-(3—methoxy—propoxy)—benzamide
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(R)-1 2.3 4-Tetrahydro-naphthalene-2-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-{4-
methoxy—3-(3-methoxy-propoxy)—benzoyl]-amino}-methyl)—pyrrolidin-3-y|methyl]-amide

(8)1 ,2,3,4-Tetrahydro-naphthalene-2-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-[4-
methoxy—3-(3-methoxy—propoxy)-benzoyl]—amino}-methyl)—pyrrolidin-3-ylmethyl]—amide
N-((3S*,4S*)—4—{[Cyclopropyl-(2-tetrahydro-pyran-4—yl-acetyl)-amino]—methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-4-methoxy—3-(3-methoxy—propoxy)—benzamide

Chroman-2-carboxylic acid cyclopropyl-[(38,4S)—4—({isopropy|—[4-methoxy—3—(3-methoxy—
propoxy)-benzoyl]-amino}-methyl)—pyrrolidin-3—ylmethyl]-amide

2H-Chromene-3-carboxylic acid cyclopropyl-[(SS,4S)—4-({isopropyl-[4—methoxy—3-(3-methoxy—
propoxy)—benzoyl]-amino}-methyl)-pyrrolidin-3—ylmethy1]~amide
(R)-2,3-Dihydro-benzo[1,4]dioxine-2-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-[4-
methoxy-3—(3-methoxy-propoxy)—benzoyl]-amino}-methyl)—pyrrolidin-3-ylmethyl]-amide
(S)-2,3-Dihydro-benzo[1,4]dioxine-2-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-[4-
methoxy—S-(3-methoxy—propoxy)—benzoyl]—amino}—methyl)—pyrrolidin—3—ylmethyl]—amide |
2-Oxo-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-[4-
methoxy—3~(3-methoxy—propoxy)-benzoyl]-amino}-methyl)»pyrrolidin-3-ylmethyl]-amide
4,5,6,7-Tetrahydro-benzold]isoxazole-3-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropy!-[4-
methoxy—3-(3-methoxy—propoxy)—benzoyl]-amino}-methyl)-pyrrolidin-3-ylmethyl]-amide
3a,4,5,6,7,7a-Hexahydro-benzo[d]isoxazole-3-carboxylic acid cyclopropyl-[(3S,4S)-4-
({isopropyl-{4-methoxy-3-(3-methoxy—propoxy)—benzoyl]-amino}—methyl)-pyrrolidin-3-
ylmethyi]-amide
N-((3S,4S)-4—{[(2—Benzo[d]isoxazol-3—yl—acetyl)—cyclopropyl—amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropy|-4-methoxy—3-(3-methoxy-propoxy)-benzamide
1,4,5,6-Tetrahydro-cyclopentapyrazole-3-carboxylic acid cyclopropyl-[(3S*,45%)-4-
({isopropyl—[4-methoxy—3-(3—methoxy—propoxy)-benzoyl]-amino}—methyl)—pyrrolidin-3-
ylmethyl]-amide

Isoxazole-3-carboxylic acid cyclopropyl-[(SS*,4S*)-4-({isopropyl-[4—methoxy-3-(3-methoxy-
propoxy)—benzoyl]-amino}-methyl)-pyrrolidin-3—y|methyl]-amide
5-Methyl-isoxazole-3-carboxylic acid cyclopropy|-[(38*,48*)—4-({isopropyl-[4-methoxy—3-(3-
methoxy—propoxy)—benzoyl]-amino}-methyl)-pyrrolidin~3-ylmethyl]-amide
5-Cyclopropyl-isoxazole-3-carboxylic acid cyclopropyl-[(3S*,45*)-4-({isopropyl-[4-methoxy-3-
(3-methoxy-propoxy)—benzoyl]-amino}-methyl)—pyrrolidin-3-y|methyl]—amide
5-Phenyl-isoxazole-3-carboxylic acid cyclopropyl-[(SS,4S)—4-({isopropyl-[4—methoxy-3-(3—
methoxy—propoxy)—benzoyl]-amino}—methyl)-pyrrolidin—3-ylmethyl]—amide
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5-Methyl-pyrazine-2-carboxylic acid cyclopropyl-[(3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-
methoxy—propoxy)-benzoyl]—amino}—methyl)—pyrrolidin-3-ylmethyl]-amide

Indan-2-carboxylic acid cyclopropyl—[(BS,4S)-4—({isopropyl—[4-methoxy-3—(3—methoxy—
propoxy)—benzoyl]-amino}-methyl)-pyrro|idin-3-ylmethyl]—amide
5-Oxo-1-phenyl-pyrrolidine-3-carboxylic acid cyclopropyl-[(3S*,45*)-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)—benzoyl]-amino}-methyl)—pyrrolidin-3-y|methyl]—amide
N—Cyclopropyl-N-[(3S*,4S*)-4-({isopropyl-[4—methoxy—3—(3-methoxy—prop0xy)—benzoyl]—
amino}-methyl)-pyrrolidin-3-ylmethyl]-succinamide
N-Cyclopropyl-N-[(3S*,4S*)-4-({isopropyl—[4-methoxy—3—(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidin—3-ylmethy|]-N'—methyl-succinamide
N-Cyclopropyl-N-{(SS*,48*)—4—({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)—benzoyl]-
amino}-methyl)-pyrrolidin-3-ylmethyl]-succinamic acid methyl ester
N-((3S,4S)-4—{[Cyclopropyl—(2-piperidin-4-yl-acety|)-amino]-methyl}-pyrrolidin—3-ylmethyl)—N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-[(38,4S)-4-({[2—(4-Amino—cyclohexyl)-acetyl]-cyclopropyl—amino}-methyl)-pyrrolidin-3-
ylmethyl]—N-isopropy|—4-methoxy—3-(3-methoxy«propoxy)-benzamide
N-[(33,4S)-4-({[2—(4-Amino-cyclohexyl)—acetyl]-cyclopropyl-amino}—methyl)—pyrrolidin—3-
ylmethyl]-N-isopropyl-4-methoxy—3-(3-methoxy-propoxy)—benzamide
N-((3S,4S)—4—{[Cyclopropyl-(2—methyl—2-phenyl-propionyl)-amino]-methyl}-pyrrolidin-3—
ylmethyl)-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)—benzamide
N-((38,48)—4-{[((8)—2—Hydroxy—2-phenyl-acetyl)—methyl—amino]-methyl}-pyrrolidin-3—y|methy|)-
N-isopropyl-4-methoxy—3—(3—methoxy—propoxy)-benzamide
N-((3S,4S)-4-{[((S)—Z—Methoxy—z-phenyl-acetyl)-methyl—amino]-methyl}-pyrrolidin-3—y|methyl)-
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((38,48)—4—{[((8)—2—Hydroxy—4—methyl-pentanoyl)-methyl-amino]—methyl}-pyrrolidin-3—
y|methyl)-N-isopropyl—4-methoxy—3-(3—methoxy-propoxy)-benzamide
N-((38,48)—4-{[((8)—2-Methoxy—2—cyclohexyl—acetyl)-methyl-amino]—methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-4-methoxy-3-(3-methoxy—propoxy)-benzamide
N-((BS,4S)-4-{[((S)—2-Hydroxy-3—methy|-butyryl)-methyl-amino]-methyl}-pyrrolidin-3-ylmethyl)—
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S,4S)-4—{[((S)—2—Hydroxy-3-phenyl-propionyl)—methyl-amino]-methyl}-pyrrolidin-3—
ylmethyl)-N-isopropyl-4-methoxy-3-(3-methoxy—propoxy)-benzamide
N-((38,48)—4-{[((S)-2-Cyclohexyl-2-hydroxy-acetyl)-methyl-amino]—methyl}-pyrrolidin-3—
ylmethyl)-N-isopropyl-4—methoxy—3—(3—methoxy—propoxy)-benzamide
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N—((SS,4S)-4-{[((S)-3-Hydroxy-3—phenyl-propionyl)-methyl-amino]-methyl}-pyrrolidin—3-
ylmethyl)—N-isopropyl-4-methoxy-3—(3-methoxy-propoxy)—benzamide
N-((SS,4S)-4-{[((R)-3-Hydroxy-3-phenyl-propionyl)-methyl-amino]-methyl}—pyrrolidin-3-
yImethyl)-N-isopropyl-4-methoxy-3-(3—methoxy-propoxy)—benzamide
N-((38,48)-4-{[(2-Furan-2-yl—acetyl)—methyl~amino]-methyl}-pyrrolidin-3—ylmethyl)—N—
isopropyl-4-methoxy—3—(3—methoxy—propoxy)-benzamide
N-((3S,4S)-4—{[((S)-2—Methoxy—3—methyl-butyryl)~methyl—amino]—methyl}—pyrrolidin—3-
ylmethyl)—N-isopropyl—4-methoxy-3—(3-methoxy—propoxy)—benzamide
N-((3S,4S)—4-{[((S)—2-Methoxy—4—methyl—pentanoyl)-methyl—amino]-methyl}-pyrrolidin-3-
ylmethyl)—N-isopropyl-4-methoxy—3-(3-methoxy—propoxy)—benzamide
N-{(SS*,4S*)-4—[(Benzoy|—methyl-amino)-methyl]-pyrrolidin—3-ylmethyl}-N—isopropyl-4—
methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S,4S)-4—{[(2-Cyclohexyl—acetyl)~methyl~amino]-methyl}-pyrrolidin-3-ylmethyl)-N-
isopropyl-4—methoxy—3-(3—methoxy—propoxy)—benzamide
N-lsopropyl—4-methoxy-N-[(3S*,4S*)—4-({[2-(3-methoxy—phenyl)-acetyl]-methyl—amino}-
methyl)-pyrrolidin-3—ylmethyl]—3-(3-methoxy—propoxy)-benzamide

Indan-2-carboxylic acid [(38,48)-4—({isopropyl-[4-methoxy-3-(3—methoxy-propoxy)—benzoyl]—
amino}-methyl)-pyrrolidin-3-ylmethyl}-methyl-amide

(R)-1 2,3,4-Tetrahydro-naphthalene-2-carboxylic acid [(3S,48)-4-({isopropyl-{4-methoxy-3-
(3-methoxy—propoxy)-benzoyl]-amino}-methyl)—pyrrolidin-3—ylmethyl]-methyl-amide
(S)-1,2,3,4-Tetrahydro-naphthalene-2-carboxylic acid [(3S,4S)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)—benzoyl]-amino}-methyl)—pyrrolidin-3—ylmethy|]—methyl-amide
Tetrahydro-pyran-4-carboxylic acid [(3S*,45*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)—benzoyl]—amino}-methyl)-pyrrolidin-3—ylmethyl]—methyl-amide
N—[(38,4S)—4-({[2—(1-Hydroxy—cyclohexyl)-acetyl]-methyl-amino}-methyl)-pyrrolidin-3-
ylmethyl]-N-isopropyl—4-methoxy—3-(3—methoxy—propoxy)-benzamide
N-Isopropyl-4—methoxy-N-[(3$,48)—4-({[2-(4-methoxy—cyclohexyl)-acetyl]-methyl-amino}-
methyl)-pyrrolidin—3-ylmethyl]-3-(3—methoxy-propoxy)-benzamide
N—Isopropyl-4-methoxy—N-[(38,48)-4-({{2-(4—methoxy—cyc|ohexyl)-acetyl]-methyl—amino}-
methyl)-pyrrolidin—3—yimethyl]—3—(3-methoxy—propoxy)-benzamide
3,4-Dihydro-2H-benzo[b][1,4]dioxepine-2-carboxylic acid [(38,4S)-4-({isopropyl-[4-methoxy-
3—(3—methoxy—propoxy)—benzoyl]-amino}—methyl)-pyrrolidin-3-ylmethyl]—methyl-amide
N-Isopropy|—4—methoxy-N-((3S,4S)-4-{[(cis-4-methoxy-cyclohexanecarbonyl)—methyl-amino]-
methyl}-pyrrolidin-3-ylmethyl)-3-(3—methoxy-propoxy)—benzamide
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N-lsopropyl-4—methoxy—N-((3S,4S)—4—{[(trans-4-methoxy-cyclohexanecarbonyl)—methyl-
amino]-methyl}—pyrrolidin-3—ylmethyl)-3—(3—methoxy—propoxy)-benzamide
N-Isopropyl—4-methoxy—3-(3-methoxy—propoxy)—N—[(3S,48)-4—(phenylacetylamino—methyl)—
pyrrolidin-3-ylimethyl]-benzamide

Indan-2-carboxylic acid [(38,4S)-4—({isopropyl-[4—methoxy-3-(3-methoxy-propoxy)—benzoyl]—
amino}-methyl)-pyrrolidin-3-ylmethyl]-amide
N—{(3S,4S)-4—[((S)-2-Cyclohexy|—2-methoxy—acetylamino)—methyl]-pyrrolidin-3-ylmethyl}-N-
isopropyl-4—methoxy—3-(3-methoxy-propoxy)—benzamide
N-lsopropyl-4—methoxy—N-{(38,4S)—4-[((R)-2—methoxy-2-phenyl-acetylamino)—methyl]—
pyrrolidin-3~ylmethyl}-3-(3-methoxy—propoxy)—benzamide
N—Isopropyl-4—methoxy-N-{(3S,48)-4-[((3)-2-methoxy—2-phenyl-acety!amino)-methyl]-
pyrrolidin—3—ylmethyl}—3-(3—methoxy-propoxy)—benzamide
N-{(3S,4S)—4-[((R)—2—Cyclohexyl-2—methoxy-acetylamino)-methyl]—pyrrolidin-3-ylmethyl}-N—
isopropyl-4—methoxy-3—(3—methoxy—propoxy)—benzamide
N-{(38,48)—4-[(Ethyl-phenylacetyl—amino)—methyl]-pyrrolidin-3—y|methyl}-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
N—((BS,4S)-4-{[Ethyl—(2-tetrahydro—pyran-4—yl-acetyl)-amino]-methyl}-pyrrolidin—3-ylmethyl)—N-
isopropy|-4~methoxy—3-(3-methoxy-propoxy)—benzamide
N-{(SS*,4S*)—4—[(Cyclobutyl-phenylacetyl~amino)—methyl]—pyrrolidin-3-ylmethyl}-N—isopropyI-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
N-((3S*,4S*)—4-{[Cyclobutyl-(2—tetrahydro—pyran-4-yl-acetyl)—amino]—methyl}—pyrro!idin-3—
ylmethyl)—N—isopropyl-4—methoxy—3-(3-methoxy-propoxy)—benzamide
N-]sopropyl-N-{(3S*,4S*)—4-[(isopropyi—phenylacetyl-amino)—methyl]-pyrrolidin—3—ylmethyl}-4—
methoxy-3-(3-methoxy-propoxy)-benzamide
N-lsopropyI-N-((3S*,4S*)-4-{[isopropy!-(2—tetrahydro-pyran-4-yl-acetyl)—amino]-methyl}-
pyrrolidin-3-ylmethyl)—4-methoxy-3—(3-methoxy-propoxy)—benzamide
N-{(3S*,4S*)-4-[(Cyclopropanecarbonyl—isobutyl—amino)—methyl]-pyrrolidin-3-ylmethyl}-N-
isopropyl-4-methoxy—3-(3-methoxy—propoxy)-benzamide
N—{(3S*,4S*)-4-[(Cyc|obutanecarbonyl-isobutyl-amino)—methyl]-pyrrolidin-3-ylmethyl}-N-
isopropyl-4—methoxy—3-(3-methoxy—propoxy)—benzamide
N-((38*,48*)-4-{[Isobutyl-(2—tetrahydro-pyran—4-yl-acetyl)-amino]-methyl}-pyrrolidin-3-
ylmethyl)-N—isopropyl-4-methoxy-3-(3-methoxy-propoxy)—benzamide
N-{(3S*,4S*)-4-[(!sobutyl-phenylacetyl-amino)-methyl]-pyrroﬁdin-3-y|methy|}-N-isopropyl-4—
methoxy-3-(3-methoxy-propoxy)-benzamide
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N-{(38*,4S*)—4—[(Cyc|opropy|methyl-phenylacetyl-amino)—methyl]—pyrrolidin-3—ylmethyl}—N—
isopropyl-4—methoxy-3-(3-methoxy-propoxy)-benzamide
N-((38*,4S*)—4—{[Cyc|opropylmethyl—(2-tetrahydro-pyran—4—yl-acetyl)-amino]-methyl}-
pyrrolidin-3—ylmethyl)—N-isopropyl-4—methoxy—3-(3—methoxy—propoxy)—benzamide
1-(3-Methoxy-propyl)-3-methyl-1 H-indole-6-carboxylic acid isopropyl-{(3S,4S)-4-[(methyl-
phenylacetyl—amino)-methyl]—pyrrolidin-3-ylmethyl}-amide

1-(3-Methoxy-propyl)-3-methyl-1 H-indole-6-carboxylic acid ((3S,4S)-4-{[(2-cyclohexyl-acetyl)-
methyl—amino]-methyl}-pyrrolidin-3~ylmethyl)—isopropyl—amide
N-{(3S,4S)-4—[(Cyclopropyl-phenylacetyl-amino)-methyl]—pyrrolidin—3-ylmethyl}-4-ethyI-N-
isopropyl—3~(3-methoxy—propoxy)—benzamide
N-((38,4S)—4—{[(2—Cyclohexyl-aCetyl)-methyl-amino]-methyl}-pyrrolidin-3—ylmethyl)-4—ethyl-N—
isopropyl-3-(3-methoxy-propoxy)-benzamide
4-EthyI-N-isopropy|-3-(3—methoxy-propo>q1)-N—((3S,4S)—4—{[methyl-(2-tetrahydro-pyran-4—yl—
acetyl)—amino]—methyl}-pyrrolidin—3-y|methyl)-benzamide

Tetrahydro-pyran-4-carboxylic acid [(38,48)—4-({[4-ethyl—3-(3—methoxy-propoxy)—benzoyl]—
isopropyl-amino}-methyi)-pyrrolidin-3—ylmethyl]—methyl-amide
N—((3S,48)-4—{[Cyclopropyl-(Z—tetrahydro—pyran—4-yl—acetyl)—amino]-methyl}~pyrrolidin-3—
ylmethyl)-4-ethyl-N-isopropyl—3-(3-methoxy-propoxy)-benzamide
Tetrahydro-pyran-4-carboxylic acid cyclopropyl-[(SS,4S)—4—({[4-ethyl-3—(3-methoxy-propoxy)—
benzoyl]—isopropyl-amino}-methyl)—pyrrolidin-3-ylmethyl]—amide
N-((3S,4S)—4—{[(3-Acetylamino-3-methyl-butyryl)—cyclopropyl-amino]—methyl}-pyrrolidin—3—
ylmethyl)—4—ethyl-N-isopropyl-3-(3-methoxy-propoxy)-benzamide
4—EthyI-N-((3S,4S)-4-{[((8)—2—hydroxy-2-pheny|-acetyl)—methyl-amino]-methyl}-pyrrolidin-3-
ylmethyl)—N-isopropyl-3—(3-methoxy-propoxy)-benzamide

N-{(3S,4S)-4-({[2-(1 -Acetyl-piperidin-4-yl)-acetyl]-cyclopropyl-ami no}-methyl)-pyrrolidin-3-
ylmethyl]—4—ethyl-N-isopropyl—3-(3-methoxy—propoxy)-benzamide

N-[(3S,4S)-4-({[2-(1 -Acetyl—piperidin-4-yl)-acetyl]—methyl—amino}-methyl)—pyrrolidin-3-
yImethyl]—4-ethyl-N-isopropyl-3—(3-methoxy-propoxy)-benzamide
4—Ethyl-N-((3S,4S)-4-{[((S)-2-hydroxy—4-methyl-pentanoyl)-methyl-amino]-methyl}-pyrrolidin-
3-y|methyl)—N—isopropyl—3—(3—methoxy—propoxy)—benzamide
4-Ethy|-N-((3$,4S)-4-{[((S)—2-hydroxy-3-methy|-butyry|)-methyl-amino]—methyl}—pyrrolidin-3-
ylmethyl)-N-isopropyl-3-(3-methoxy-propoxy)-benzamide

indan-2-carboxylic acid [(38,4S)—4—({[4-ethyI—3—(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-pyrrolidin-3-ylmethyl]-amide
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4-Ethyl—N-isopropyi—3-(3—methoxy—propoxy)-N-{(3S,4S)-4—[(2-methy|—2—phenyl-
propionylamino)—methyl]-pyrrolidin—3-y|methyl}-benzamide
4—Ethyl-N-isopropyI—N-{(SS,4S)-4-[((R)-2-methoxy-2—pheny|-acetylamino)—methyl]—pyrrolidin-
3—y|methyl}-3—(3—methoxy—propoxy)—benzamide

4-Ethyl-N-[(3S,4S)-4-({[2-(1-hyd roxy—cyclohexyl)-acetyl]-methyl-amino}-methyl)—pyrrolidin-3-
ylmethyl]—N-isopropyl—3-(3-methoxy-propoxy)—benzamide
N—[(3S,4S)—4—({[2—(4—Amino-cyclohexyl)—acetyl]-methyl-amino}-methyl)-pyrrolidin-3-ylmethy|]—
4—ethyi-N—isopropyl-3-(3-methoxy—propoxy)-benzamide
N-[(BS,4S)—4—({[2—(4-Amino-cyclohexy|)-acetyl]—methyl-amino}-methyl)-pyrrolidin-3-ylmethyl]-
4—ethyl-N—isopropyl-3-(3-methoxy—propoxy)—benzamide

5-Methyl-pyrazine-2-carboxylic acid [(3S,4S)-4-({[4-ethyl-3-(3—methoxy—propoxy)-benzoyl]—
isopropyl-amino}-methyl)-pyrrolidin-3-y|methyl]—methyl-amide

(8)-2,3-Dihydro-benzo[1 ,4]dioxine-2-carboxylic acid [(3S,4S)-4-({[4-ethyl-3-(3-methoxy-
propoxy)—benzoyl]—isopropyl—amino}—methyl)-pyrrolidin-3—y!methyl]—methyl—amide
(R)-2—Oxo-1,2,3,4-tetrahydro-quinoline-4—carboxylic acid [(3S,4S)-4-({[4-ethyl-3-(3-methoxy-
propoxy)-benzoyl]—isopropyl—amino}-methyl)—pyrrolidin—3—ylmethyl]—methyl-amide

(S)-2-Oxo-1 2,3,4-tetrahydro-quinoline-4-carboxylic acid [(38,4S)-4-({[4-ethyl-3-(3-methoXy-
propoxy)-benzoyl]-isopropyl-amino}-methyl)—pyrrolidin-3-ylmethy|]—methyl-amide
N-CyclopropyI—N-[(3S,4S)-4—({[4~ethyl»3-(3—methoxy—propoxy)-benzoyl]-isopropyl-amino}-
methyl)—pyrrolidin-3—ylmethyl]-N'-methyl-succinamide

5-Methyl-pyrazine-2-carboxylic acid cyclopropyl-[(3S,4S)—4-({[4-ethy|-3-(3-methoxy-propoxy)-
benzoyl]—isopropyl—amino}-methyl)—pyrrolidin-3—ylmethy|]-amide

Isoxazole-3-carboxylic acid cyclopropy|-[(38,4S)-4-({[4-ethyl-3-(3-methoxy—propoxy)—
benzoyl]-isopropyl-amino}-methyl)—pyrrolidin-3-y|methyl]-amide
N-[(38,4S)-4-({[2—(4—Amino-cyclohexyl)-acetyl]—cyclopropyl-amino}-methyl)-pyrrolidin—3—
ylmethyl]-4-ethyl-N-isopropyI-3-(3-methoxy—propoxy)—benzamide
N-[(3S,4S)-4-({[2-(4-Amino-cyclohexyl)—acetyl]-cyclopropyl—amino}-methyl)—pyrrolidin-3-
yImethyl]-4-ethyl-N-isopropy|-3-(3-methoxy-propoxy)-benzamide
(R)-Tetrahydro-furan-3-carboxylic acid cyclopropyl-{(3S,4S)-4-({[4-ethyl-3-(3-methoxy-
propoxy)-benzoyl]-isopropy!-amino}-methyl)—pyrrolidin—3-ylmethyl]—amide
(S)-Tetrahydro-furan-3-carboxylic acid cyclopropyl-{(3S,4S)-4-({[4-ethyl-3-(3-methoxy-
propoxy)-benzoyl]—isopropyl—amino}—methyl)—pyrrolidin-3-y|methyl]—amide
(R)-Tetrahydro-pyran-3-carboxylic acid cyclopropyl-[(3S,4S)-4-({[4—ethy|-3-(3-methoxy—
propoxy)-benzoyl]-isopropyl-amino}-methyl)—pyrrolidin-3—ylmethy|]—amide
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(S)-Tetrahydro-pyran-3-carboxylic acid cyclopropyl-[(3S,4S)-4-({[4-ethyl-3-(3-methoxy-
propoxy)—benzoyl]—isopropyl-amino}-methyl)-pyrrolidin-3-ylmethyl]—amide
N-((3S,4S)—4—{[Cyc|opropyl—(cis—4-hydroxy—cyclohexanecarbonyl)—amino]-methyl}-pyrrolidin-3-
ylmethyl)-4—ethyl-N-isopropyl-3—(3-methoxy~propoxy)—benzamide
N-((38,48)-4—{[Cyc|opropyl—(trans-4—hydroxy-cyclohexanecarbonyl)-amino]—methyl}-pyrrolidin-
3—ylmethyl)-4-ethy|-N-isopropyl—3-(3-methoxy—propoxy)—benzamide
(S)-Tetrahydro-pyran-3-carboxylic acid [(3S,4S)—4-({[4-ethy|—3-(3—methoxy—propoxy)—benzoyl]-
isopropyl—amino}-methyl)-pyrrolidin-3-ylmethyl]-methy|—amide
(R)-Tetrahydro-pyran-3-carboxylic acid [(38,4S)—4-({[4-ethy|—3—(3-methoxy-propoxy)-benzoyl]—
isopropyl-amino}-methyl)-pyrrolidin—3-ylmethyl]-methyl-amide
N-lsopropyl-3~(3—methoxy-propoxy)—4—methyl—N-{(3S,4S)—4-[(methyl-phenylacetyl-amino)-
methyl]-pyrrolidin-3-ylmethyl}-benzamide

Tetrahydro-pyran-4-carboxylic acid [(38,48)-4-({isopropyl-[3-(3—methoxy—propoxy)—4—methyl-
benzoyl]-amino}-methyl)-pyrrolidin—3-y|methyl]—methyl-amide
N—Isopropyl—3-(3-methoxy—propoxy)-4-methy|-N—((38,4S)-4-{[methyl-(2-tetrahydro-pyran-4-yl—
acetyl)-amino]—methyl}-pyrrolidin—3—ylmethyl)—benzamide
N-((38,4S)-4-{[Cyclopropyl-((8)-2-methoxy-2—phenyl-acetyl)-amino]—methyl}—pyrro!idin-3—
ylmethyl)—N-isopropyl-3-(3—methoxy—propoxy)-4-methyl—benzamide
(S)-2,3-Dihydro-benzo[1,4]dioxine-2-carboxylic acid cyclopropyl-[(3S,4S)-4-({isopropyl-{3-(3-
methoxy-propoxy)—4—methyl—benzoyl]-amino}-methyl)—pyrrolidin-3—y|methy|]—amide
N-((3S,4S)—4-{[((S)—2—Methoxy—2-phenyl—acetyl)-methyl—amino]-methyl}-pyrrolidin-3-ylmethyl)-
N-isopropyl-3-(3-methoxy—propoxy)—4-methy|—benzamide
(S)-2,3-Dihydro-benzo[1,4]dioxine-2-carboxylic acid [(3S,4S)-4-({isopropyl-{3-(3-methoxy-
propoxy)-4-methyl-benzoyl]—amino}-methyl)-pyrrolidin-3—y|methyl]—methyl—amide
N-((38,48)—4-{[(3-Acetyiamin0-3—methy|-butyryl)—cyclopropyl—amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-3—(3—methoxy—propoxy)—4-methy|—benzamide
N-((38,4S)—4—{[((S)-2-Hydroxy—2-phenyl-acetyl)—methyi-amino]-methyl}-pyrrolidin-3~ylmethyl)—
N-isopropyl-3-(3-methoxy—propoxy)-4-methyl-benzamide

Tetrahydro-pyran-4-carboxylic acid cyclopropyl-{(3S,4S)-4-({isopropyl-{3-(3-methoxy-
propoxy)—4—methyl-benzoyl]-amino}-methyl)-pyrrolidin-3—ylmethy|]-amide
N-lsopropyl—3-(3-methoxy—propoxy)—4—methyl-N-[(3S,4S)-4-({methy|-[2—(3—oxo—3,4-dihydro-
2H-benzo[1 ,4]oxazin—6-yl)—acetyl]-amino}—methyl)-pyrrolidin-3—y|methyl]—benzamide
N-[(3S,4S)-4-({Cyclopropyl-[2-(3-0x0-3,4-dihyd ro-2H-benzo[1,4]oxazin-6-yl)-acetyl}-amino}-
methyl)-pyrrolidin-3—ylmethyl]-N-isopropy|-3-(3-methoxy-propoxy)—4—methyl-benzamide
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N-((38,4S)—4-{[Cyclopropyl-(2-tetrahydro-pyran-4-yl-acetyl)-amino]-methyl}-pyrrolidin-3-
yImethyl)—N-isopropy|—3-(3-methoxy—propoxy)-4—methyl-benzamide
N-((3S,4S)—4—{[((S)—2-Cyc|ohexyl—2—methoxy-acetyl)-cyclopropyl-amino]-methyl}-pyrrolidin-3-
yImethyl)-N-isopropyl-3—(3-methoxy—propoxy)-4—methyl—benzamide
N-((38,4S)-4—{[((S)-2—Cyc|ohexyl-2—methoxy—acetyl)-methyl-amino]-methyl}-pyrrolidin-s-
ylmethyl)—N-isopropyl-3-(3—methoxy-propoxy)—4-methyl-benzamide
N-((3S,4S)-4-{[((S)-2-Hyd roxy-3-methyl-butyryl)-methyl-amino]-methyl}-pyrrolidin-3—ylmethyl)—
N-isopropyl-3-(3-methoxy—propoxy)—4-methyl-benzamide

N-[(3S,48)-4-({[2-(1-Acetyl-pi peridin-4-yl)-acetyl]—cyclopropyl—amino}-methyl)-pyrrolidin-3-
yImethyl]-N-isopropyl—3—(3-methoxy-propoxy)-4imethyl-benzamide :
N-((3S,4S)—4-{[((S)—2—Hydroxy—4-methyl-pentanoyl)—methyl—amino]—methyl}—pyrrolidin-3-
ylmethyl)—N-isopropyl-3-(3-methoxy-propoxy)—4-methyl-benzamide
N-((3S,4S)—4—{[(cis-4-Hydroxy-cyclohexanecarbonyl)—methyl—amino]-methyl}-pyrrolidin—3-
ylmethyl )-N—isopropyl-3-(3-methoxy-propoxy)—4-methyl-benzamide
N-((3S,4S)—4—{[((R)—3-Hydroxy-3—phenyl-propionyl)-methyi-amino]—methyl}—pyrrolidin-3-
ylmethyl)—N-isopropyl-3-(3~methoxy-propoxy)—4-methy!-benzamide
N-((3S,4S)—4-{[((8)—3-Hydroxy-3-phenyl-propionyl)-methyl-amino]-methyl}-pyrrolidin-s-
ylmethyl)—N-isopropyl-3-(3-methoxy—propoxy)—4-methyl-benzamide

N-[(3S,4S8)-4-({[2-(1 -Acetyl-piperidin-4-y|)—acetyl]—methyl-amino}-methyl)-pyrrolidin-3—
ylmethyl]-N-isopropyl—3-(3-methoxy—propoxy)—4—methyl—benzamide
N-((3$,4S)-4-{[Cyclopropyl—(cis-4-hydroxy-cyclohexanecarbonyl)—amino]-methyl}-pyrrolidin—3—
ylmethyl)-N—isopropyl-3-(3-methoxy—propoxy)-4—methyl-benzamide
N—((SS,4S)-4—{[((S)—2—Hydroxy-3—pheny|-propionyl)—methyl-amino]-methyl}-pyrrolidin-3-
ylmethyl)—N-isopropyl-3-(3-methoxy—propoxy)—4—methy|—benzamide
N—((3S,4S)—4-{[(2—Furan-2—yl—acetyl)—methyl-amino]-methyl}-pyrrolidin-3—ylmethyl)—N-
isopropyl-3-(3-methoxy-propoxy)—4-methyl-benzamide
N-((3S,4S)-4-{[Cyclopropyl-((S)-2-hyd roxy-4-methyl-pentanoyl)-amino}-methyl}-pyrrolidin-3-
ylmethyl)-N—isopropyl—3-(3-methoxy-propoxy)-4-methyl—benzamide

Indan-2-carboxylic acid [(33,48)—4-({isopropyl-[3-(3-methoxy-propoxy)-4-methyl-benzoyl]—
amino}-methyl)-pyrrolidin-3-yimethyl]-amide
N-lsopropyI-S—(3—meth0xy-propoxy)—4—methyl—N-{(3S,4S)—4—[(2-methyl-2-phenyl-
propionylamino)-methyi]-pyrrolid in-3-yimethyl}-benzamide
N—lsopropyl-3-(3-methoxy—propoxy)—4—methyl-N-{(3S,48)-4-[(2—tetrahyd ro-pyran-4-yl-
acetylamino)-methyl]-pyrrolidin-3-ylmethyl}-benzamide



WO 2006/100036 PCT/EP2006/002578

- 330 -

(S)-2,3-Dihydro-benzo[1,4]dioxine-2-carboxylic acid [(3S,4S)-4-({isopropyl-[3-(3-methoxy-
propoxy)-4-methy|—benzoyl]—amino}-methyl)—pyrrolidin-3—ylmethyl]-amide
N-Isopropyl-3-(3—methoxy—propoxy)—4-methyl-N-((BS,4S)—4—{[methyl-((R)-2-tetrahydro-pyran-
2-yl—acetyl)—amino]—methyl}—pyrrolidin-3-ylmethyl)-benzamide
N-Isopropyl-3—(3—methoxy-propoxy)—4-methy|-N-((38,4S)-4-{[methy|-((S)—2~tetrahydro—pyran-
2-yl-acetyl)-amino]—methyl}-pyrrolidin-3-ylmethy|)-benzamide
N-((BS,4S)-4-{[Cyclopropyl-((R)—2—tetrahydro-furan~2—yl-acetyl)-amino]-methyl}-pyrrolidin-3-
ylmethyl)-N-isopropyl-3—(3-methoxy—propoxy)—4-methyl-benzamide
N-((3S,4S)-4-{[Cyclopropyl-((S)-2-tetrahydro—furan—2—y|—acetyl)—amino]-methyl}-pyrrolidin-3-
yImethyl)—N-isopropyl-3—(3-methoxy—propoxy)-4—methyl—benzamide
N-Isopropyl—N-((3S,4S)-4-{[(cis—4-methoxy—cyc|ohexanecarbonyl)—methyl-amino]-methyl}-
pyrrolidin—3—ylmethyl)—3-(3-methoxy-propoxy)—4-methyl-benzamide
N-Isopropyi—N—((SS,4S)—4-{[(trans-4-methoxy—cyclohexanecarbonyl)-methyl-amino]—methyl}-
pyrrolidin—3-ylmethyl)—3-(3-methoxy—propoxy)-4—methyl-benzamide
N-Isopropyl-N-((38,4S)—4-{[(cis-4—methoxy—cyclohexanecarbonyl)—amino]-methyl}-pyrrolidin-
3-ylmethy|)~3—(3—methoxy—propoxy)—4-methyl-benzamide
N—lsopropy!-N—((3S,48)—4-{[(trans-4—methoxy-cyclohexanecarbony|)—amino]—methyl}-
pyrrolidin—3-ylmethyl)—3—(3-methoxy-propoxy)-4—methyl-benzamide
1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid isopropyl-{(3S,4S)-4-[(methyl-phenylacetyl-
amino)-methyl]-pyrrolidin-3-ylmethyi}-amide
N-Cyclopropyl-N-{(3S,4S)-4-[(cyc|opropyl-phenylacetyl-amino)—methyl]-pyrrolidin-3-ylmethy|}-
4-methoxy-3-(3-methoxy-propoxy)-benzamide
Cyclopropyl-[(BS,4S)—4-({cyclopropyl-[4-methoxy-3—(3—methoxy—propoxy)-benzoyl]-amino}-
methyl)-pyrrolidin-3-ylimethyl]-carbamic acid benzyl ester
Cycl0propyl-[(3S,4S)-4-({cyclopropyl—[4-methoxy—3—(3-methoxy—propoxy)—benzoyl]—amino}-
methy!)-pyrrolidin-3-ylmethyi}-carbamic acid isobutyl ester
Cyclopropyl-[(3S,4S)-4-({cyclopropyl-[4-methoxy—3~(3-methoxy—propoxy)—benzoyl]-amino}-
methyl)-pyrrolidin-3-ylmethyl]-carbamic acid tetrahydro-pyran-4-yl ester
Cyclopropyl-[(3S*,4S*)-4-({isopropy|-[4—methoxy-3-(3-methoxy—propoxy)—benzoyl]-amino}-
methyl)-pyrrolidin-3-ylmethyl]-carbamic acid benzyl ester
Cyclopropyl-[(38,43)-4—({isopropyl-[4-methoxy-3-(3-methoxy—propoxy)-benzoyl]-amino}—
methyl)-pyrrolidin-3-ylmethyl}-carbamic acid benzyl ester
Cyclopropyl-[(BS*,48*)-4—({isopropyl-[4-methoxy—3-(3—methoxy—propoxy)—benzoyl]-amino}-
methyl)-pyrrolidin-3-yimethyi]-carbamic acid isobutyl ester
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