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(54) Title: ORGANIC COMPOUNDS

H (87) Abstract: Novel 3-mono-, 3,4-di- and 3,4,4,-tri-substituted pyrrolidine com-
N pounds, these compounds for use in the diagnostic and therapeutic treatment of a
warm-blooded animal, especially for the treatment of a disease (= disorder) that

R4
L—RS3

0

depends on inappropriate activity of renin; the use of a compound of that class
for the preparation of a pharmaceutical formulation for the treatment of a disease
that depends on inappropriate activity of renin; the use of a compound of that
class in the treatment of a disease that depends on inappropriate activity of renin;
pharmaceutical formulations comprising a said substituted pyrrolidine compound,

and/or a method of treatment comprising administering a said substituted pyrroli-
dine compound, a method for the manufacture of said substituted pyrrolidine compounds, and novel intermediates and partial steps
€\ for their synthesis are described. The substituted pyrrolidine compounds are especially of the formula (I), wherein the substituents

are as described in the specificacion.
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Organic Compounds

The invention relates to (3-mono-, 3,4-di or 3,4,4-tri-)substituted pyrrolidine compounds,
these 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; the use of a compound of that class 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;
pharmaceutical formulations comprising said substituted pyrrolidine compound, and/or a
method of treatment comprising administering said substituted pyrrolidine compound, a me-
thod for the manufacture of said substituted pyrrolidine compound, and novel intermediates

and partial steps for its synthesis.

The present invention provides especially compounds of the formula |

H
N

R4

N—T L—R®
R’

0]

wherein

R' is unsubstituted or substituted aryl, unsubstituted or substituted mono- or bicyclic
heterocyclyl, unsubstituted or substituted cycloalkyl, unsubstituted or substituted aryl-alkyl,
unsubstituted or substituted mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted
cycloalkyl-alkyl, or acyi;

R? is unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted mono- or bicyclic heterocyclyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted aryl-alkyl, unsubstituted or substituted mono- or bicyclic
heterocyclyl-alkyl or unsubstituted or substituted cycloalkyl-alkyl, with the proviso that if L is
methylene (-CH,-), oxy (-O-), thio (-S-) or unsubstituted (-NH-)or substituted imino, R? is
selected from one of these mentioned groups and (as additional alternative) from hydrogen;
R® is hydrogen, unsubstituted or substituted alkyl, substituted or unsubstituted aryl,
unsubstituted or substituted heterocyclyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted aryl-alkyl, unsubstituted or substituted heterocyclyl-alkyl,

unsubstituted or substituted cycloalkyl-alkyl, or, if L is oxy, thio or unsubstituted or substituted
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imino, has one of the meanings just mentioned or is unsubstituted or substituted
alkylcarbonyl, unsubstituted or substituted arylcarbonyl (aroyl), unsubstituted or substituted
heterocyclylcarbonyl (heterocycloyl), unsubstituted or substituted cycloalkylcarbonyl,
etherified carboxy, carbamoyl, N-mono- or N,N-di-substituted amino-carbonyl, substituted or
unsubstituted alkylsulfonyl, substituted or unsubstituted aryisulfonyl, substituted or
unsubstituted heterocyclylsulfonyl or substituted or unsubstituted cycloalkylsulfonyl,
sulfamoy! or N-mono- or N,N-di-substituted amino-sulfonyl;

R*is hydrogen or hydroxy;

L is a bond, methylene (-CH,-), oxy (-O-), thio (-S-) or unsubstituted (-NH-)or substituted
imino, with the proviso that if L is a bond then R® is one of the moieties mentioned for R®
other than substituted alky};

or R® and R* which then is —O- together with L which then is methylene and the carbon to
which R*L- and R* are bound form a substituted or unsubstituted ring annealed to an
unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyl or unsubstituted or
substituted cycloalkyl, thus forming a spiro compound of the formula |, or

R® and R* together with L form oxo (=0), thioxo (=S) or unsubstituted or substituted imino
(=NH);

and

T is methylene or methylene monosubstituted by alkyl, carbonyt (-C(=0)-) or thiocarbonyl (-
C(=S));

or a salt thereof.

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, infer alia, hy-
pertension, 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 angioplasty, raised intra-ocular pressure, glaucoma, abnormal
vascular growth, hyperaldosteronism, cognitive impairment, alzheimers, dementia, anxiety

states and cognitive disorders.
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Listed 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 C;-Cz-alkyl, for
example, is n-pentyl, n-hexyl or n-heptyl or preferably C;-Ca-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, chloro or
bromo. If not explicitely or implicitely stated otherwise, halo can also stand for more than one
halogen substitutent in moieties such as alkyl, alkanoyl and the like (e.g. in trifluoromethyl,

trifluoroacetyl).

Unsubstituted or substituted aryl preferably is a is mono- or polycyclic, especially monocyclic,
bicyclic, tricyclic aryl with 6 to 22 carbon atoms, especially phenyl, naphthyl, indenyl or
fluorenyl, and is unsubstituted or substituted by one or more, especially one to three,
moieties, preferably independently selected from the group consisting of

a substitutent 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, 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-, -0-CO-, -CO-0-, -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 selected from Cs-Cz-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C4-Cs-alkyl and halo-C,-Cr-alkyl; e.g. C4-Cr-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-Cr-alkyl, C4-Cr-
alkoxy-C;-Cr-alkyl, such as 3-methoxypropyt or 2-methoxyethyl, C-Cr-alkoxy-C4-C;-alkoxy-
C-Cr-alkyl, C;-Cr-alkanoyloxy-Cs-Cr-alkyl, amino-Ci-Cr-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di~(C-Cr-alkyl}-amino-C4-Cr-alkyl, C;-Cr-alkoxy-C4-Cr-alkylamino-C,4-Co-
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alkyl, mono-(naphthyl- or phenyl)-amino-C,-Cr-alkyl, mono-(naphthyl- or phenyl-C,~-C;-alkyl)-
amino-C,-Cr-alkyl, C,-Cs-alkanoylamino-C,-Cr-alkyl, C4-Cr-alkyl-O-CO-NH-C,-Cs-alkyl, C;-
C;-alkylsulfonylamino-C4~Cr-alkyl, C;-Cr-alkyl-NH-CO-NH-C4-Cr-alkyl, C4-Cr-alkyl-NH-SO»-
NH-C;-Cr-alkyl, C,-Cy-alkoxy, hydroxy-C;-Cr-alkoxy, C;-Cr-alkoxy-C4-Cralkoxy, Ci-Cr-
alkanoyloxy, mono- or di-(C,-Cr-alkyl)-amino, mono- di-(naphthyl- or phenyi-C;-Cs-alkyl)-
amino, N-mono-C,-C;-alkoxy-C4-Cr-alkylamino, C,-Cs-alkanoylamino, C-Cs-
alkylsulfonylamino, C4-C;-alkoxy-carbonyl, hydroxy-C4-Cr-alkoxycarbonyl, C;-Cs-alkoxy-Cs-
C,-alkoxycarbonyl, amino-C,-Cr-alkoxycarbonyl, (N-) mono-(C,-Cr-alkyl)-amino-C4-Cr-
alkoxycarbonyl, C;-C7-alkanoylamino-C,-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C;-C+-
alkyl)-aminocarbonyl, N-C;-C-alkoxy-C:-Cr-alkylcarbamoyl or N-mono- or N,N-di-(C+-Cr-

alkyl)-aminosulfonyl;

from C.-Cr-alkenyl, C,-C;-alkinyl, phenyl, naphtyl, heterocyclyl, especially as defined below
for heterocyclyl, preferably selected from pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3-
or —5-yl and benzo[1,3]-dioxolyl, phenyl- or naphthyl- or heterocyclyl-C,-Cr-alkyl wherein
heterocyclyl is as defined below, preferably selected from pyrrolyl, furanyl, thienyl and
benzo[1,3]-dioxolyl; such as benzyl or naphthylmethyl, halo-Cs-Cr-alkyl, such as
trifluoromethyl, phenyloxy- or naphthyloxy-C,-C;-alkyl, phenyl-C,-Cr-alkoxy- or naphthyl-C4-
C;-alkoxy-C4-Cr-alkyl, di-(naphthyl- or phenyl)-amino-C;-C-alkyl, di-(naphthyl- or phenyl-C;-
Cr-alkyl)-amino-C+-Cr-alkyl, benzoyl- or  naphthoylamino-Cs-Cr-alkyl, phenyl- or
naphthylsutfonylamino-C,-Cr-alkyl wherein phenyl or naphthyl is unsubstituted or substituted
by one or more, especially one to three, Cs-Cr-alkyl moieties, phenyl- or naphthyl-C4-Cy-
alkylsulfonylamino-C-Cr-alkyl, carboxy-C-Cr-alkyl, halo, hydroxy, phenyl-C4-Cr-alkoxy
wherein phenyl is unsubstituted or substituted by C;-C-alkoxy and/or halo, halo-C4-Cr-
alkoxy, such as trifluoromethoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C+-Cr-alkyloxy,
benzoyl- or naphthoyloxy, halo-C;-Cr-alkylthio, such as trifluoromethylthio, phenyl~- or
naphthyithio, phenyl- or naphthyl-C-Cz-alkylthio, benzoyl- or naphthoylthio, nitro, amino, di-
(naphthyl- or phenyl-C,-Cr-alkyl)-amino, benzoyl- or naphthoylamino, phenyl- or
naphthylsulfonylamino wherein phenyl or naphthyl is unsubstituted or substituted by one or
more, especially one to three, Ci-Cr-alkyl moieties, phenyl- or naphthyl-C-Cr-
alkylsulfonylamino, carboxyl, C4-Cr-alkyl-carbonyl, halo-C4-Cs-alkylcarbonyl, hydroxy-C4-Cz-
alkylcarbonyi, C;-Cr-alkoxy-C4-Cr-alkyicarbonyl, amino-Cs-Cr-alkylcarbonyl, (N-) mono- or
(N,N-) di-(C4-Cs-alkyl)-amino-C4-Cr-alkylcarbonyi, C,-C;-alkanoylamino-C,-Cr-alkylcarbonyi,
halo-C,-Cr-alkoxycarbonyl, phenyl- or naphthyloxycarbonyl, phenyl- or naphthyl-C-Cr-



WO 2006/066896 PCT/EP2005/013786

5

alkoxycarbonyl, (N,N-) di-(C,-C;-alkyl)-amino-C;-C;-alkoxycarbonyl, carbamoyl, , N-mono or
N,N-di-(naphthyl- or phenyl-)-aminocarbonyl, N-mono- or N,N-di-(naphthyl- or phenyl-C-C7-
alkyl)-aminocarbonyl, cyano, C;-Cr-alkylene which is unsubstituted or substituted by up to
four C;-Cr-alkyl substituents and bound to two adjacent ring atoms of the aryl moiety, C>-C-
alkenylene or —alkinylene which are bound to two adjacent ring atoms of the aryl moiety,
sulfenyl, sulfinyl, C~-C;-alkylsulfinyl, phenyl- or naphthyisulfinyl wherein pheny! or naphthyl! is
unsubstituted or substituted by one or more, especiaily one to three, C;-Gr-alkyl moieties,
phenyl- or naphthyl-C,-C;-alkylsulfinyl, sulfonyl, C;-Cz-alkylsuifonyl, halo-C;-Cz-alkyisulfonyl,
hydroxy-C,-Cr-alkylsulfonyl,  C4-Cr-alkoxy-C;-Cr-alkylsulfonyl,  amino-C;-Cy-alkylsulfonyl,
(N,N-) di-(C+-Cr-alkyl)-amino-C4-Cr-alkylsulfonyl, C;-Cr-alkanoylamino-C4-Cr-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 and N-mono or N,N-di-(C,-Cz-alkyl, phenyl-, naphthyl, phenyl-C,-C;-
alkyl and/or naphthyl-C,-C-alkyl)-aminosulfonyl.

Unsubstituted or substituted heterocyclyl is a mono- or bicyclic or if not part of a substituent
R' or R? or if not a substituent R" and R? further polycyclic heterocyclic moiety (meaning that
in cases where unsubstituted or substituted heterocyclyl is part of a substituent R' and R?
{e.g. in heterocyclylalkyl) or itself is a moiety R' or R?, it comprises not more than two rings
annelated to each other, while in the case of substitutents R® comprising or consisting of
unsubstituted or substituted heterocyclyl it may comprise more than two rings annelated to
each other), preferably a mono- or bicyclic or, if not part of a substituent R'or R?orif nota
substituent R' and R?, mono-, bi- or further tricyclic-, (in all cases mono-cyclic or annelated
systems mentioned so far) 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, sulfur (-S-, S(=0)- or S-(=0).-) which is unsubstituted or substituted by one or more,
e.g. up to three, substitutents preferably independently selected from the subsitutents
mentioned above for aryl and from oxo. Preferably, unsubstituted or substituted heterocyclyl

is selected from the following moieties:
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or in the case of where heterocyclyl is present in R; defined as unsubstituted or substituted
heterocyclyl, unsubstituted or substituted heterocyclyl-alkyl or substituted or unsubstituted

heterocyclylsulfonyl! in addition selected from
H H
H H
0 CLIO
|
* *

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

bond and/or the H may be replaced by a substituent, and one or more substituents may be

present as just described.

Whenever anunsubstituted or substituted heterocyclyl moiety is present as part of R' and R?
or is such a substitutent, this heterocyclyl is mono- or bicyclic, that is, it does not have more
than two annelated rings (while more rings bound via single bonds which are not annelated,

such as aryl substituents or the like, are possible).

Unsubstituted or substituted cycloalkyl is preferably mono- or polycyclic, more preferably
monocyclic, Cs-Cqo-cycloalkyl which may include one or more double (e.g. in cycloalkenyl)
and/or triple bonds (e.g. in cycloalkinyl), and 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 aryl-alkyl, aryl (which is preferably unsubstituted or substituted
by one or more substituents, e.g. one to three substituents independently selected from
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those mentioned above as substituents for aryl) is preferably as described above for aryl and
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.

in unsubstituted or substituted heterocyclyl-alkyl, 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,-Cs-alkyl, either terminally or at any other carbon in the alkyl
chain, e.g. at the 1-carbon.

In unsubstituted or substituted cycloalkyl-alkyl, 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,-Cz-alkyl, either terminally or at any other carbon in the alkyl

chain, e.g. at the 1-carbon.

Acyl is preferably unsubstituted or substituted aryl-carbonyl or -sulfonyl, unsubstituted or
substituted heterocyclylcarbonyl or -sulfonyl, unsubstituted or substituted cycloalkylcarbonyl
or -sulfonyl, formyl or unsubstituted or substituted alkyicarbonyl or -sulfonyl, wherein
unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyl and unsubstituted
or substituted cycloalkyl are preferably as defined above and unsubstituted or substituted

alkyl is preferably as described below.

Unsubstituted or substituted alkyl is preferably C;-Cx-alkyl, more preferably C;-Cs-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 aryl as described above, especially phenyl or naphthyl each of
which is unsubstituted or substituted as described above for unsubstituted or substituted aryl,
unsubstituted or substituted heterocycyclyl as described above, especially pyrralyl, furanyl,
thienyl, pyrimidine-2,4-dione-1-, -2-, -3- or ~5-yl or benzo[1,3]dioxolyl, which heterocyclyl is
unsubstituted or substituted as described above for unsubstituted or substituted heterocyclyl;
unsubstituted or substituted cycloalkyl as described above, especially cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl each of which is unsubstituted or substituted as described above
for unsubstituted or substituted cycloalkyl; C,-Cs-alkenyl, C>-Cy-alkinyl, halo, hydroxy, C;~-Cz-
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alkoxy, halo-C4-Cs-alkoxy, such as trifluoromethoxy, hydroxy-C;-Cr-alkoxy, C4-Cz-alkoxy-C4-
Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C.-Cr-alkyloxy, C;-Cs-alkanoyloxy,
benzoyl- or naphthoyloxy, C-Cs-alkylthio, halo-C,-Cr-alkthio, such as trifluoromethylthio,
hydroxy-C,-Cr-alkylthio, C;-Cz-alkoxy-C;-C7-alkyithio, phenyl- or naphthyithio, phenyl- or
naphthyl-C,-C;-alkylthio, C4-Cr-alkanoylthio, benzoyl- or naphthoyithio, nitro, amino, mono-
or di-(C,-Cr-alkyl, hydroxy-C+-Cr-alkyl and/or C,-C;-alkoxy-C4-Cr-alkyl)-amino, mono- or di-
(naphthyl- or phenyl-C;-C;-alkyl)-amino, C,-C;-alkanoylamino, benzoyl- or naphthoylamino,
C;-Cr-alkylsulfonylamino, phenyl- or naphthylsulfonylamino wherein phenyl or naphthy! is
unsubstituted or substituted by one or more, especially one to three, C-Cr-alkyl moieties,
phenyl- or naphthyl-C-Cr-alkylsulfonylamino, carboxyl, C,-C-alkyl-carbonyl, C4-Cr-alkoxy-
carbonyl, phenyl- or naphthyloxycarbonyl, phenyl- or naphthyl-C,-C-alkoxycarbonyl,
carbamoyl, N- mono- or N,N-di-(C;-C;-alkyl)-aminocarbonyl, N-mono- or N,N-di-(haphthyl- or
phenyl-C;-Cr-alkyl)-aminocarbonyl, cyano, Cq-C;-alkenylene or —alkinylene, C;-Cr-al-
kylenedioxy, sulfenyl, (-S-OH) sulfonyl (-S(=0)-OH), C-Cr-alkylsulfinyl (C4-Cr-alkyl-S(=0)-),
phenyl- or naphthylsulfinyl wherein pheny! or naphthyl is unsubstituted or substituted by one
or more, especially one to three, C;-C;-alkyl moieties, phenyl- or naphthyl-C4-Cz-alkylsulfinyt,
sulfonyl, C;-Cr-alkylsulfonyl, phenyl- or naphthyisulfonyl wherein phenyl or naphthyl is
unsubstituted or substituted by one or more, especially one to three, C-C7-alkyl moieties,
phenyl- or naphthyl-C,-Cr-alkylsulfonyl, sulfamoyl, N-mono or N,N-di-(C;-Cr-alkyl, phenyl-,
naphthyl, phenyl-C,-Cr-alkyl or naphthyl-C,-C-alkyl)-aminosulfonyl, N-mono-, N'-mono-,
N,N-di- or N,N,N-tri-(C,-C;-alkyl, hydroxy-C-Cs-alkyl and/or C,-C;-alkoxy-C4-C-alkyl)-
aminocarbonylamino and N-mono-, N’-mono-, N,N-di- or N,N,N'-tri-(C4-C7-alkyl, hydroxy-Cs-
Ci-alkyl and/or C-Cr-alkoxy-C4-Cr-alkyl) aminosulfonylamino. In cases where unsubstituted
or substituted heterocyclyl-alkyl, unsubstituted or substituted aryl-alkyl or unsubstituted or
substituted cycloalkyl-alkyl-moieties are mentioned as substituents, the definition of
unsubstituted or substituted alkyl relates to such moieties which, in addition to unsubstituted
or substituted heterocyclyl, aryl or cycloalkyl comprise at least one further and different

moiety (especially from those mentioned in this paragraph) as alkyl substitutent.

In substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted alkyl is preferably as

defined above for unsubstituted or substituted alkyl.

In substituted or unsubstituted arylsulfonyl, substituted or unsubstituted aryl'is preferably as

defined above for unsubstituted or substituted aryl.
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In substituted or unsubstituted heterocyclylsuifonyl, substituted or unsubstituted heterocyclyl

is preferably as defined above for unsubstituted or substituted heterocyclyl.

In substituted or unsubstituted cycloalkylsulfonyl, unsubstituted or substituted cycloalky! is

preferably as defined abave for unsubstituted or substituted cycloalkyl.

When R® and R* which then is —O- together with L which then is methylene and the carbon to
which R%L- and R* are bound form a substituted or unsubstituted ring (with one or more, e.g.
up to 3, substituents independently selected from those mentioned above for aryl, preferably
without substituent) annealed to an unsubstifuted or substituted aryl, unsubstituted or
substituted heterocyclyl or unsubstituted or substituted cycloalkyl, each of which is as defined
above, thus forming a spiro compound of the formula I; preferred is an unsubstituted ring with
five ring atoms one of which is the carbon in the central 3,4-substituted pyrrolidinyl ring in
formula I, the second methylene L, the third —O- (R*) and two of which belong to an annealed
unsubstituted (preferred) or substituted benzo wherein the substituents are one or more,
especially up to three, substituents independently selected from those mentioned above for

substituted aryl.

in unsubstituted or substituted imino (=NH or —-NH-) (as well as where substituted NH-groups
are present in heterocycles), the substituents are preferably selected from the group
consisting of

a substitutent of the formula -(Co-Cy-alkylene)-(X)(C4-Cz-alkylene)-(Y)s-(Co~Cr-alkylene)-H
where Cg-alkylene means that a bond is present instead of bound alkylene, 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,-, -S0,-NV; -NV-
CO-NV-, -NV-CO-0O-, -O-CO-NV-, -NV-80,-NV-, where preferably if ris 1 and X is -O-, -NV-,
~S-, -0-CO-, NV-CO-, -NV-S0,-, -NV-CO-NV- or O-CO-NV-, -NV-SO,-NV-, the substituent
has the formula -(C,-C;-alkylene)-(X)~(C;-Cs-alkylene)-(Y)s-(Co-Cr-alkylene)-H; wherein V is
hydrogen or unsubstituted or substituted alkyl as defined above, especially selected from C;-
Cr-alkyl, phenyl, naphthyl, phenyl- or naphthyl-C,-C7-alkyl and halo-C4-Cs-alkyl; e.g. C4-Cs-
alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl,
hydroxy-C,-Cs-alkyl, C4-C;-alkoxy-C4-C;-alkyl, such as 3-methoxypropyl or 2-methoxyethyl,
C,-Cs-alkoxy-C,-Cr-alkoxy-C4-Cr-alkyl, C;-Cr-alkanoyloxy-C-Cr-alkyl, amino-C-Cs-alkyl,
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such as aminomethyl, (N-) mono- or (N,N-) di-(C;-C;-alkyl)-amino-C-Cr-alkyl, C-C,-alkoxy-
C4-Cr-alkylamino-C4-Cr-alkyl, mono-(naphthyl- or phenyl)-amino-C;-C;-alkyl, mono-
(naphthyl- or phenyl-C;-C;-alkyl)-amino-C,-Cs-alkyl, C,-Cs-alkanoylamino-C4-Cs-alkyl, C4-Cs-
alkyl-O-CO-NH-C;-Cs-alkyl, C4-Cr-alkylsulfonylamino-C,-Cr-alkyl, C;-Cz-alkyl-NH-CO-NH-C;-
Cr-alkkyl, C;-Cs-alkyl-NH-SO,-NH-C;-Cs-alkyl, C;-Cr-alkoxy, hydroxy-C;-C;-alkoxy, C;-C;-
alkoxy-C4-Cralkoxy, C4-Cr-alkanoyloxy, mono- or di-(C4-Cr-alkyl)-amino, mono- di-(naphthyl-
or phenyl-C4-Cz-alkyl)-amino, N-mono-C,-C;-alkoxy-C,-C-alkylamino, C;-Cz-alkanoylamino,
C+-Cr-alkylsulfonylamino, C4-Cr-alkoxy-carbonyl, hydroxy-C,-C;-alkoxycarbonyl, C;-C,-
alkoxy-C4-Cr-alkoxycarbonyl, amino-C,-Cs-alkoxycarbonyl, (N-) mono-(C;-C-alkyl)-amino-
C;-C;-alkoxycarbonyl, C,-Cs-alkanoylamino-C,-Cs-alkoxycarbonyl, N- mono- or N,N-di-(C-
C;-alkyl)-aminocarbonyl, N-C,-C;-alkoxy-C,-Cz-alkylcarbamoyl or N-mono- or N,N-di-(C4-C,-
alkyl)-aminosulfonyl;

C,-Cs-alkenyl, C,-Cq-alkinyl, phenyl or, naphthyl, heterocyclyl, especially as defined below for
heterocyclyl, preferably selected from pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3~ or
~5-yl and benzo[1,3]-dioxolyl, phenyl- or naphthyl-C;-C;-alkyl, such as benzyl or
naphthylmethyl, heterocyclyl-C;-Cz-alkyl wherein heterocyclyl is especially as defined below
for heteracyclyl, preferably selected from pyrrolyl, furanyl, thienyl, pyrimidine-2,4-dione-1-, -3-
or —5-yl and benzo[1,3]}-dioxolyl, halo-C,-C;-alkyl, such as trifluoromethylmethyl, hydroxy-C;-
Cr-alkyl, C4-C;-alkoxy-C,-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, phenyloxy- or
naphthyloxy-C;-Cs-alkyl, phenyl-C:-C;-alkoxy- or naphthyl-C,-Cr-alkoxy-C;-Cy-alkyl, amino-
CCr-alkyl, (N-) mono- or (N,N-) di-(C,-Cr-alkyl)-amino-C+-Cs-alkyl, mono- or , di-(naphthyl
or phenyl)-amino-C;-C;-alkyl, di-(naphthyl- or phenyl-C,-C;-alkyl)-~amino-C4-C;-alkyl, C4-C;-
alkanoylamino-C4-Cy-alkyl, benzoyl- or naphthoylamino-C+-Cr-alkyl, - C;-Ci-
alkylsulfonylamino-C;-C;-alkyl, phenyl- or naphthylsulfonylamino-C;-C;-alkyl wherein phenyl
or naphthyl is unsubstituted or substituted by one or more, especially one to three, C;-Co-
alkyl moieties, phenyl- or naphthyl-C;-C;-alkyisulfonylamino-C;-C;-alkyl, C4-Cr-alkyl-
carbonyl, halo-C;-Cr-alkylcarbonyl,  hydroxy-C,-Cr-alkylcarbonyl,  C;-C;-alkoxy-C;-C;-
alkylcarbonyl, amino-C4-C;- alkylcarbonyl, (N-) mono- or (N,N-) di-(C;-C-alkyl)-amino-C;-C-
alkylcarbonyl, C;-Cs-alkanoylamino-C;-C7- alkylcarbonyl, C,-C;-alkoxy-carbony!, halo-C;-C;-
alkoxycarbony, hydroxy-C,-C;-alkoxycarbonyl, C,-C;-alkoxy-C;-C-alkoxycarbonyl, amino-C;-
Cr-alkoxycarbonyl, (N-) mono- or (N,N-) di-(C;-C-alkyl)-amino-C;-C;-alkoxycarbonyl, C;-C-
alkanoylamino-C,-Cs-alkoxycarbonyl, halo-C;-Cs-alkoxycarbonyl, phenyl- or
naphthyloxycarbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyi, C;-Cr-alkyisulfinyl, phenyi-
or naphthylsulfinyl wherein phenyl or naphthyl is unsubstituted or substituted by one or more,
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especially one to three, C;-C;-alkyl moieties, phenyl- or naphthyl-C;-Cz-alkylsulfinyl, sulfonyl,
C;-Cr-alkylsulfonyl, halo-C4-Cs-alkylsulfonyl , hydroxy-Cs-Cr-alkyisulfonyl, C;-C;-alkoxy-Cs-
Cr-alkylsulfonyl, amino-C,-Cz-alkylsulfonyl, (N,N-) di-(C,-Cr-alkyl)-amino-C4-Cr-alkylsulfonyl,
C;-Cy-alkanoylamino-C4-C-alkylsulfonyl, phenyl- or naphthylsulfonyl wherein phenyl or
naphthyl is unsubstituted or substituted by one or more, especially one to three, C,-Cr-alkyl

moieties, and phenyl- or naphthyl-C,-C;-alkylsulfonyl.

In unsubstituted or substituted alkylcarbonyl, unsubstituted or substituted alkyl is preferably

as defined above. An example is C;-Cs-alkanoyl.

In unsubstituted or substituted arylcarbonyl, unsubstituted or substituted heterocyclylcarbonyl
and unsubstituted or substituted cycloalkylcarbonyl, the unsubstituted or substituted aryl,
heterocyclyl ‘and cycloalkyl moieties, respectively, are preferably as described for the
corresponding unsubstituted or substituted aryl, heterocyclyl and cycloalkyl moieties,

respectively.

Etherified carboxy (-C(=0)-O-bound group) is carbonyl (preferably bound to L = oxy or
especially imino) to which a moiety selected from unsubstituted or substituted alkyloxy,
unsubstituted  or substituted aryloxy, unsubstituted or substituted heterocyclyloxy or
unsubstituted or substituted cycloalkyloxy, in each of which the unsubstituted or substituted
alkyl, aryl, heterocyclyl or cycloalkyl moieties are preferably defined as above, is bound as
bound group; especially preferred is unsubstituted or substituted alkoxycarbonyl
(unsubstituted or substituted alkyl-O-C(=0)-), especially C;-Cz-alkoxycarbonyl, bound to L =

imino.

N-mono- or N,N-di-substituted aminocarbonyl is aminocarbonyl (-C(=0)-NH,) (preferably
bound to L = imino or especially oxy) that is mono- or di-substituted at the nitrogen preferably
by one or more moieties selected from unsubstituted or substituted alkyl, unsubstituted or
substituted aryl, unsubstituted or substituted heterocyclyl or unsubstituted or substituted
cycloalkyl, each of which is preferably defined as above; a preferred example is aryl-C,-Cy-
alkylaminocarbonyl (= aryl-C4-C,-NH-C(=0)-) , such as benzylaminocarbonyl, bound to L =

oxy or further imino.
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N-mono- or N,N-di-substituted aminosulfonyi is sulfamoyl (-S(=0).-NH.) (preferably bound to
L = imino or especially oxy) that is mono- or di-substituted at the nitrogen preferably by one
or more moieties selected from unsubstituted or substituted alkyl, unsubstituted or
substituted aryl, unsubstituted or substituted heterocyclyl or unsubstituted or substituted
cycloalkyl, each of which is preferably defined as above; a preferred example is aryl-C-C-
alkylaminosulfonyl (= aryl-C4-C;-NH-S(=0),-) , such as benzylaminosulfonyl, bound to L =

oxy or further imino.

In all definitions above it goes without saying that only stable compounds the person having
skill in the art will, without undue experimentation or considerations, be able to recognize are
important (e.g. those 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 are encompassed,

as well as tautomeric forms where present.

Salts are especially the pharmaceutically acceptable salts of compounds of formula I. 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 form.

Such salts are formed, for example, as acid addition salts, preferably with organic or inorganic
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-naphthalenesuifonic
acid, 1,5-naphthalene-disulfonic acid, N-cyclohexylsulfamic acid, N-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 metal

salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts with
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ammonia or suitable organic amines, such as tertiary monoamines, for example triethylamine or
tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-piperidine or N,N'-di-
methylpiperazine.

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 or
identification of the compounds or salts thereof, any reference to “compounds” and “inter-
mediates” hereinbefore and hereinafter, especially to the compound(s) of the formula I, is to be
understood as referring also to one or more salts thereof or a mixture of a 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 1, 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, 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 intended to include the plural or preferably

the singular.

The compounds of the present im)ention possess two or more asymmetric centers de-
pending on the choice of the substituents. The preferred absolute configuration at the C-3
and C-4 asymmetric centers is maintained throughout the specification and the appended
claims as indicated herein-above. However, any possible diastereoisomers, enantiomers and
geometric isomers, and mixtures thereof, e.g., racemates, are encompassed by the present

invention.
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As described herein above, the present invention provides 3,4-disubstituted pyrrolidine deri-
vatives of formula I, these compounds for use in the (prophylactic and/or therapeutic) treat-
ment of a disease (= condition, disorder) in a warm-blooded animal, especially a human,
preferably of a disease dependent on (especially inappropriate) renin activity, a pharma-
ceutical composition comprising a compound of the formula I, methods for preparing said
compound or pharmaceutical preparation, and methods of treating conditions dependent on
(especially inappropriate) renin activity by administration of a therapeutically effective amount
of a compound of the formula 1, or a pharmaceutical composition thereof.

“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, other circumstances that make the activity
of renin relatively too high, such as other mechanisms leading to blood pressure increase,
and/or the like) and/or leads to or supports a renin dependent disease or disorder as
mentioned above and below, e.g. by renin activity the reduction of which has beneficial
effects in the given disease. 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 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”.

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
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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 pre-
ferably 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 (including alieles or single nuclear
polymorphism forms thereof).

Where subsequentiy 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, respectively (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.

For a compound of the formula | wherein R' is hydrogen, R? is 1-N-(carbamoylmethyl)-
carbamoyl-1-(2-methyl-n-propyl), R? is phenyl, T is carbonyl and L is methylen, or a salt
thereof, the use as mentioned above is claimed only.

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 preven-
tive, delay of onset and/or progression, palliative, curing, symptom-alieviating, symptom-redu-
cing, patient condition ameliorating, renin-modulating and/or renin-inhibiting) treatment of said
disease(s) or disorder(s), especially of the one or more disease or disorder mentioned above or

below.

Preferred embodiments according to the invention
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The groups of preferred embodiments of the invention mentioned below are not to be regar-
ded 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.

Highly preferred is a compound of the formula 1A with the following configuration:

H
N
R4
1
. \N T \ L—Rs3
4
R (1A
Preferred is a compound of the formula IB with the following configuration:
H
N
R4
1
) Sn-1! L—rRe
R/ (tB)
Preferred is also a compound of the formula IC with the following configuration:
H
N
) “NeT L—re
R (IC)
Preferred is also a compound of the formula ID with the following configuration:
H
N
R4
1
i \N T L—Rs8
RY )

In each of the formulae 1A, IB, IC and ID, the moieties R", R? R®, R*, L and T are as defined

hereinbefore or preferably hereinafter.
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The formula IA, IB, 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 preferred embodiment of the invention relates to a compound of the formula I, wherein

R' is phenyl or naphthyl, each of which is unsubstituted or substituted by one or more, e.g.
up to three, substitutents selected from the group consisting of C-Cs-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C-C;-alkyl, halo-C;-Cs-alkyl, hydroxy-C;-Cz-alkyl, C;-Cs-alkoxy-C4-Co-
alkkyl, amino-C,-C;-alkyl, mono- or di-(C,-C;-alkyl)-amino-C,-Cs-alkyl, C;-C;-alkanoylamino-
C-Cr-alkyl, C;-Cr-alkyl-sulfonylamino-C,-Cz-alkyl, halo, hydroxy, C;-C;-alkoxy, hydroxy-C,-
C;-alkoxy, C;-Cr-alkoxy-C;-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C-C-
alkyloxy, C;-Cs-alkkanoyloxy, nitro, amino, mono- or di-(C,-Cr-alkyl)-amino, C,-C-
alkanoylamino, carboxyl, C,-C;-alkoxy-carbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl,
carbamoyl, N-mono- or N,N-di-(C;-Cz-alkyl and/or (phenyl- or naphthyl)-Cs-Cs-alkyl)-
carbamoyl, C4-Cr-alkylsulfonyl, unsubstituted or C;-Cr-alkyl-substituted phenyl- or
naphthylsuifonyl, N-mono- or N,N-di-(C+-Cz-alkyl and/or (phenyl- or naphthyl)-C;-C-alkyl)-
sulfamoyl and cyano;

phenyl- or naphthyl-C,-C;-alkyl, wherein each of phenyl or naphthyl is unsubstituted or
substituted by one or more, e.g. up to three, substitutents selected from the group consisting
of the substitutents just mentioned for substituted phenyl or naphthyl, pyrrolyl, furanyl,
thienyl, pyrimidine-2,4-dione-1-, -2-, -3- or —5-yl and benzo[1,3]dioxalyl , each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from those mentioned for substituted phenyl or naphthyl R' above, especially C4~C;-
alkyl, halo-C4-C7-alkyl, hydroxy-C;-Cr-alkoxy, C4-C;-alkoxy-C4-Cr-alkyl and C4-C;-alkyloxy;
pyrrolyl-C,-Cr-alkyl, furanyl-C4-C;-alkyl, thienyl-C1—C7-alkyl, pyrimidine-2,4-dione-1-, -2-, -3-
or -5-yI-C4-Cr-alkyl, indolyl-C,-C-alkyl, benzofuranyl-C;-Cs-alkyl, benzimidazolyl-C4-C;-alkyl,
benzopyrazolyl-C;-C;-alkyl, quinolinyl-C4-Cy-alkyl, isoquinolyl-C,-Cs-alkyl or
benzo[1,2,5]oxadiazolyl-C,-Cr-alkyl, each if which is unsubstituted or substituted by one or
more, e.g. up to three, substituents independently selected from the substitutents mentioned
above for substituted pheny! or naphthyl R', especially C;-C;-alkyl, halo-C,-Cr-alkyl, hydroxy-
C;-Cr-alkoxy, C4-Cr-alkoxy-C4-Cs-alkyl and C,-Cr-alkyloxy;

Cs-Cqo-cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three,
substituents independently selected from the substitutents mentioned above for substituted
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phenyl or naphthyl R', especially by Ci-Cr-alkyl, phenyl, naphthyl, phenyl-C,-Cr-alkyl or
naphthyl-C,-Cralkyt;

Cs-Cyo-cycloalkyl-C4-Cr-alkyl wherein cycloalkyl is unsubstituted or substituted by one or
more, e.g. up to three, substituents independently selected from the substitutents mentioned
above for substituted phenyl or naphthyl R', especially by C-Cr-alkyl, phenyl, naphthyl,
phenyl-C4-Cr-alkyl or naphthyl-C,-Cralkyl;

phenyl- or naphthyl-carbonyl or phenyl- or naphthyl-C,-Cr-alkyicarbonyl, wherein each phenyl
or naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of

- a substitutent of the formula -(C,-Cr-alkylene)-(X)~(C;-Cr-alkylene)-(Y )s-(Co-Cr-alkylene)-H
where Co-alkylene means that a bond is present instead of bound alkylene, 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,-, -SO2-NV; -NV-
CO-NV-, -NV-CO-0-, -O-CO-NV-, -NV—SOQ-NV— wherein V is hydrogen or unsubstituted or -
substituted alkyl as defined below, especially selected from C;-Cr-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C,-C;-alkyl and halo-C;-Cr-alkyl; e.g. C,-C;-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C;-Cr-alkyl, C+-Cr-
alkoxy-C-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C;-Cr-alkoxy-C4-Cs-alkoxy-
C,-Cr-alkyl, C;-Cr-alkanoyloxy-C-Cr-alkyl, amino-C-C-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(C4-Cr-alkyl)-amino-C,-Cr-alkyl, C4-Cq-alkoxy-C4-Cy-alkylamino-C4-Cr-
alkyl, mono-(naphthyl- or phenyl)-amino-C,-C7-alkyl, mono-(naphthyl- or phenyl-C-Cz-alkyl)-
amino-Cq-Cr-alkyl, C;-C;-alkanoylamino-C4-Cr-alkyl, C,-C;-alkyl-O-CO-NH-C,-Cs-alkyl, Cs-
C+-alkylsulfonylamino-C+-Cr-alkyl, C,-Cralkyl-NH-CO-NH-C4-Cr-alkyl, C;-Cr-alkyl-NH-SO-
NH-C;-Cr-alkyl, C;-Cr-alkoxy, hydroxy-C,-C7-alkoxy, C,-Cs-alkoxy-C-Cralkoxy, C4-Cs-
alkanoyloxy, mono- or di-(C4-C-alkyl)-amino, mono- di-(naphthyl- or phenyl-Cs-Cr-alkyl)-
amino, N-mono-C,-C-alkoxy-C,-Cr-alkylamino, C;-Cr-alkanoylamino, C1-Cr-
alkylsulfonylamino, C:-C-alkoxy-carbonyl, hydroxy-C,-Cr-alkoxycarbonyl, C;-Cr-alkoxy-C;-
C,-alkoxycarbonyl, amino-C;-Cr-alkoxycarbonyl,  (N-) mono-(C4-Cr-alkyl)-amino-C4-Cr-
alkoxycarbonyl, C;-C-alkanoylamino-C,-C;-alkoxycarbonyl, N- mono- of N,N-di-(C4-Cs-
alkyl)-aminocarbonyl, N-C;-C;-alkoxy-Ci-Cs-alkylcarbamoyl or N-mono- or N,N-di-(C;-Cr-
alkyt)-aminosulfonyl; or

- from phenyl- or naphthyl-C;-Cr-alkyl, halo-C4-Cr-alkyl, halo, hydroxy, phenyl- or
naphthyloxy, phenyl- or naphthyl-C,-C-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, carboxyl,
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phenyl- or naphthyl-C,;-C;-alkoxycarbonyl, halo-C,-C;-alkoxycarbonyl, C,-C,-alkylsulfonyl,
carbamoyl and cyano;

pyrrolylcarbonyl, furanylcarbonyl, thienylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3- or —-5-yi-
carbonyl, indolyl- carbonyl, benzimidazolyl-carbonyl, benzopyrazolyl-carbony! benzofuranyl-
carbonyl, quinolinyl-carbonyl or benzo[1,2,5]oxadiazolyl-carbonyl, each if which is -
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from a substitutent of the formula -(Cy-Cr-alkylene)-(X)~(C4-Cr-alkylene)-(Y)(Co-Co-
alkylene)-H where Cq-alkylene means that a bond is present instead of bound alkylene, 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,-,
-S02-NV; -NV-CO-NV-, -NV-CO-0O-, -O-CO-NV-, -NV-SO-NV- wherein V is hydrogen or
unsubstituted or substituted alkyl as defined below, especially selected from C;-Cr-alkyl,
phenyl, naphthyl, phenyl- or naphthyl-C;-Cr-alkyl and halo-C;-Cs-alkyl; e.g. C4-Cr-alkyl, such
as methyl, ethyl, n-propyl, isoprapyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-C;-
alkyl, C;4-Cr-alkoxy-C,-Cz-alkyl, such as 3-methoxypropy! or 2-methoxyethyl, C;-C;-alkoxy-C,-
Cs-alkoxy-Cs-Cr-alkyl, = C4-Cr-alkanoyloxy-Cq-Cz-alkyl, = amino-C;-Cr-alkyl, such as
aminomethyl, (N-) mono- or (N,N-) di-(C:-Cr-alkyl)-amino-C,-Cr-alkyl, C;-Cr-alkoxy-C-C;-
alkylamino-C,-Cr-alkyl, mono-(naphthyl- or phenyl)-amino-C;-Cr-alkyl, mono-(naphthyl- or
phenyl-C4-Cr-alkyl)-amino-C4-Cr-alkyl, C;-C;-alkanoylamino-C,-C;-alkyl, C;-C;-alkyl-O-CO-
NH-C,-Cz-alkyl, C4-Cr-alkylsulfonylamino-Cy-Cr-alkyl, C1-Cr-alkyl-NH-CO-NH-C-Cs-alkyl, Cs-
Cr-alkyl-NH-SO,-NH-C4-Cr-alkyl, C:-Cr-alkoxy, hydroxy-C,-Cs-alkoxy, C4-Cr-alkoxy-C;-
Cralkoxy, C4-C;-alkanoyloxy, mono- or di-(C;-Cz-alkyl)-amino, mono- di-(naphthyl- or phenyl-
C,-Cr-alkyl)-amino, N-mono-C,-Cr-alkoxy-C4-Cr-alkylamino, C,-Cs-alkanoylamino, C;-C;-
alkylsulfonylamino, C;-C;-alkoxy-carbonyl, hydroxy-C;-Cs-alkoxycarbonyl, C;-Cr-alkoxy-C;-
Cr-alkoxycarbonyl, amino-C4-Cs-alkoxycarbonyl, (N-) mono-(C;-C;-aikyl)-amino-C4-C-
alkoxycarbonyl, C;-C;-alkanoylamino-C4-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C,-C,-
alkyl)-aminocarbonyl, N-C,-C;-alkoxy-C,-Cs-alkylcarbamoyl or N-mono- or N,N-di-(C;-C,-
alkyl)-aminosulfonyl; or

from phenyl- or naphthyl-C,-Cz-alkyl, halo-C,-Cz-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C;-C;-alkyloxy, nitro, amino, amino-C;-Cz-alkyl, carboxyl, phenyl- or
naphthyl-C,-Cs-alkoxycarbonyl, halo-C4-Cr-alkoxycarbonyl, C;-Cr-alkylsulfonyl, carbamoyl
and cyano;
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or phenyl- or naphthyl-sulfonyl, wherein each phenyl or naphthyl is unsubstituted or
substituted by one or more, e.g. up to three, substitutents selected from those mentioned
above for substituted phenyl or naphthyl R, preferably from the group consisting of C;-C;-
alkyl, phenyl- or naphthyl-C;-Cs-alkyl, halo-C,-Cs-alkyl, hydroxy-C,-Cs-alkyl, C;-C;-alkoxy-C;-
Cs-alkyl, amino-C4-Cs-alkyl, mono- or di-(C4-Cralkyl)-amino-C,-Cs-alkyl, C4-Cs-
atkanoylamino-C4-C;-alkyl, halo, hydroxy, C;-Cs-alkoxy, C4-Cr-alkoxy-C4-Cr-alkoxy, phenyl-
or naphthyloxy, phenyl- or naphthyl-C,-C;-alkyloxy, C4~C;-alkanoyloxy, nitro, amino, mono- or
di-(C4-C;-alkyl)-amino, C;-C;-alkanoylamino, amino-C,-Cs-alkyl, mono- or di-(C;-C-alkyl)-
amino-C4-Cr-alkyl, C4-Cr-alkanoylamino-C,-Cr-alkyl, carboxyl, C;-C;-alkoxy-carbonyl, phenyi-
or naphthyl-C,-Cz-alkoxycarbonyl, carbamoyl and cyano;

R?is

C,-Cs-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl or naphthyi, hydroxy, C4-C;-alkoxy,
amino, mono- or di-(C-Cs-alkyl)-amino, C;-C-alkanoylamino, C,-C;-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C,-C7-alkylsulfonylamino, C,-C,-alkoxy-
C,-Cr-alkoxy, hydroxy-Cs-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C-Co-
alkyloxy, C;-C-alkanoyloxy, nitro, carboxyl, C;-C,-alkoxy-carbonyl, phenyl- or naphthyl-C;-
C;-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C;-C7-alkyl-, phenyl-, naphthyl-, phenyl-
C4-Cq-alkyl- or naphthyl-C,-Cz-alkyl-)carbamoyl and N-mono- or N,N-di-(C;-Cz-alkyl-, phenyl-,
naphthyl-, phenyl-C;-C;-alkyl- or naphthyl-C,-C-alkyl-)sulfamoyl; and cyano;

phenyl or naphthyl, each of which is unsubstituted or substituted by one or more, e.g. up to
three, substitutents selected from the group consisting of C4-C-alkyl, phenyl- or naphthyl-C,-
Cr-alkyl, halo-C4-C;-alkyl, hydroxy-C,-Cr-alkyl, C4-Cz-alkoxy-C,-Cs-alkyl, amino-C4-Cz-alkyl,
mono- or di-(Cs-Cr-alkyl)-amino-C,-Cr-alkkyl, C;-Cr-alkanoylamino-C,-Cr-alkyl, C;-C-
alkylsulfonylamino-C;-Cr-alkyl, halo, hydroxy, C;-C;-alkoxy, C1-Cy-alkoxy-C1-C7-alkoxy;
hydroxy-C4-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C;-C7-alkyloxy, C-Cs-
alkanoyloxy, nitro, amino, mono- or di-(C4-C;-alkyl)-amino, C;-C;-alkanoylamino, carboxyl,
C,-C;-alkoxy-carbonyl, halo-C4-Cr-alkoxycarbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbony,
carbamoyl, N-mono- or N,N-di-(C4-C;-alkyl-, phenyl-, naphthyl-, phenyi-C;-Cs-alkyl- or
naphthyl-C4-C;-alkyl-)carbamoyl and N-mono- or N,N-di-(C;-Cs-alkyl-, phenyl-, naphthyl-,
phenyl-C4-Cs-alkyl- or naphthyl-C,-C;-alkyl-)sulfamoyl and cyano;
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phenyl- or naphthyl-C;-Cr-alkyl, wherein each of phenyl or naphthyl is unsubstituted or
substituted by one or more, e.g. up to three, substitutents selected from the group just
mentioned for substituted phenyl or naphthyl R

C3-Cyo-cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three,
substitutents selected from the group just mentioned for substituted phenyl or naphthyl R,
especially by C4-C7-alkyl, phenyl, naphthyl, phenyl-C,-Cr-alkyl or naphthyi-C,-Cralkyl;
C3-Cyo-cycloalkyl-C,-Cr-alkyl wherein cycloalkyl is unsubstituted or substituted by one or
more, e.g. up to three, substitutents selected from the group just mentioned for substituted
phenyl or naphthyl R? especially by C-Cs-alkyl, phenyl, naphthyl, phenyl-C;-Cs-alkyl or -
naphthyl-C,-Cralkyl;

or pyrrolyl, furanyl or thienyl, ,

or, if L is methylene, oxy, thio or imino, R? is selected from one of the groups of moieties R*
just mentioned and from hydrogen;

R3?is hydrogen;

carbamoyl or N-mono- or N,N-di-(Cs-Cs-cycloalkyl-, C;-Cr-alkyl-, phenyl-C,-C;-alkyl- and/or
naphthyi-C,-C;-alkyl-)Jaminocarbonyl-C-Cr-alkyl;

phenyl, naphthyl, phenyl-C;-C;-alkyl or naphthyl-C,-C;-alkyl, wherein each phenyl or
naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of C,-Cr-alkyl, phenyl- or naphthyl-C,-Cr-alkyl, -halo-C-
Cr-alkyl, hydroxy-C,-Cr-alkyl, C;-Cs-alkoxy-C4-Cr-alkyl, amino-C4~-Cr-alkyl, mono- or di-(C4-
C-alkyl)-amino-C,-C7-alkyl, C4-Cr-alkanoylamino-C,-C-alkyl, C4-C;-alkyl-sulfonylylamino-Cy- -
C;-alkyl, phenyl, naphthyl, mono- or di-(C,-Cr-alkoxy)-phenyl or -naphthyl, C4-Cz-
alkylendioxy-phenyl where the oxy atoms are bound to adjacent phenyl ring atoms, halo,
hydroxy, C-C;-alkoxy, halo-C;-Cr-alkoxy, hydroxy-C;-C;-alkoxy, C4-Cr-alkoxy-C,-Cr-alkoxy,
phenyl- or naphthyloxy, (unsubstituted or mono-, di- or tri-C4-Cz-alky! substituted)-phenyl- or -
naphthyl-C-C;-alkyloxy, C;-Cr-alkanoyloxy, nitro, amino, mono- or di-(C,-C;-alkyl)-amino,
C,-C;-alkanoylamino C,-C;-alkylsulfonylylamino, carboxyl, C¢-Cz-alkoxy-carbonyl, phenyl- or
naphthyl-C;-C;-alkoxycarbonyl, carbamoyl and cyano, C;-Cr-alkylsulfonyl, Cs-Cr-alkylene
which is unsubstituted or substituted by up to four C,-Cs-alkyl substituents and bound to two
adjacent ring atoms of the phenyl or haphthyl moiety; pyrrolyl, furanyl and thienyl;

phenyl- or naphthyl-sulfonyl or phenyl-C,-C-alkyl- or naphthyl-C4-Cr-alkyl-sulfonyl, wherein
each phenyl or naphthyl is unsubstituted or substituted by one or more, e.g. up to three,
substitutents selected from the group just described for substituted phenyl- or naphthyl R?,
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Cs-Cyo-cycloalkyl or Cs-Cyo-cyclyoalkyl-Ci-Cr-alkyl, in both of which cycloalkyl is
unsubstituted or substituted by one or more of the substitutents just mentioned for
substituted phenyl or naphthyl R?, especially by C;-Cr-alkyl, phenyl, naphthyl, phenyl-C-C-
alky! or naphthyl-C;-Cralkyl;

or heterocyclyl or heterocyclyl-C+-Cz-alkyl -wherein heterocycly! is selected from pyrrolyl,
furanyl, thienyl, pyrimidine-2,4-dione-1-, -3- or ~5-yl, indolyl, benzofuranyl, benzimidazolyl,
benzopyrazolyl, quinolinyl, isoquinolinyl, methylene-dioxy-phenyl, ethylene-1,2-dioxy-phenyl
or trimethylen-1,3-dioxyphenyl wherein the oxy groups are bound to adjacent ring atoms of
the phenyl! ring, where each of the heterocyclyl moieties is unsubstituted or substituted as
mentioned above for substituted phenyl R

or, if L is imino, oxy or thio, can alternatively be phenyl- or naphthylcarbonyl, C4~-Cs-
alkoxycarbonyl (meaning C;-C;-alkyl-O-C(=0)-), phenyloxycarbonyl, naphthyloxycarbonyl,
phenyl-C;-Cr-alkyloxycarbonyl, naphthyl-C,-Cz-alkyloxycarbonyl or N-mono- or N,N-di-(Cs-
C,-alkyl, phenyl, naphthyl, phenyl-C,-C;-alkyl and/or naphthyl-C,-Cs-alkyl)-aminocarbonyl,
where in each case the phenyl or naphthyl rings are unsubstituted or substituted as

mentioned above for substituted phenyl or naphthyl R®;

R* is hydrogen or hydroxy; and
L is a bond, methylene (-CHy-), oxy (-O-) orimino (-NH-);

or R® and R* which then is —O- together with L which then is methylene and the carbon to -
which R3-L- and R* are bound form a substituted or unsubstituted 5-membered ring annealed
to benzo where benzo is substituted by one or more, e.g. up to three, substitutents selected
from the group consisting of C;-Cy-alkyl, phenyl- or naphthyl-C;-C;-alkyl, halo-C4-Cz-alkyl,
hydroxy-C,-C-alkyl, C4-C-alkoxy-C4-Cr-alkyl, amino-C,-Cs-alkyl, mono- or di-(C-Cs-alkyl)-
amino-C4-Cs-alkyl, C;-Cr-alkanoylamino-C4-C.-alkyl, halo, hydroxy, C,-Cr-alkoxy, C;-C;-
alkoxy-C,-Cs-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-C;-alkyloxy, C;-C;-
alkanoyloxy, nitro, amino, mono- or di-(C-Cr-alkyl)-amino, C,-Cr-alkanoylamino, amino-~C,-
Cr-alkyl, mono- or di-(C4-Cs-alkyl)-amino-C,-Cr-alkyl, C;-Cr-alkanoylamino-C4-Cr-alkyl,
carboxyl, Cy-Cs-alkoxy-carbonyl, phenyl- or naphthyl-C,-Cr-alkoxycarbonyl, carbamoyl and
cyano, or unsubstituted, thus forming a spiro compound of the formula |, or

R® and R* together with L form oxo (=0);
and T is methylene, carbonyl or thiocarbonyl;
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or a pharmaceutically acceptable salt thereof.

A further preferred embodiment of the invention relates to a compound of the formula |,
wherein

R'is

phenyl- or naphthyl-carbonyl! or phenyl- or naphthyl-C,-Cr-alkylcarbonyl, wherein each phenyl
or naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of

- a substitutent 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, 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-0O-, -O-CO-NV-, -NV-80,-NV- wherein V is hydrogen or unsubstituted or
substituted alkyl as defined below, especially selected from C;-C;-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C;-Cz-alkyl and halo-C;-Cr-alkyl; e.g. C4-C;-alkyl, such as methyl, ethyl,
-n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-C;-alkyl, C4-C;-
alkoxy-C4-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, Cy-Cr-alkoxy-C4-Cr-alkoxy-
Cs-Crakkyl, C;-Cr-alkanoyloxy-Cs-Cr-alkyl, amino-C,-C;-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(C;-C;-alkyl)-amino-C-Cr-alkyl, C;-C;-alkoxy-C~C;-alkylamino-C;-C;-
alkyl, mono-(naphthyl- or phenyl)-amino-C-Cr-alkyl, mono-(naphthyl- or phenyi-C-C-alkyl)-
amino-C4-Cr-alkyl, C,-Cz-alkanoylamino-C,-Cz-alkyl, C,-C;-alkyl-O-CO-NH-C,-C-alkyl, C-
Cr-alkylsulfonylamino-C4-Cr-alkyl, C-Cr-alkyl-NH-CO-NH-C4-C;-alkyl, C;-C;-alkyl-NH-SO,-
NH-C;-Cr-alkyl, C;-Cr-alkoxy, hydroxy-C,-Cr-alkoxy, C;-C;-alkoxy-C;-Cralkoxy, C;-Co-
alkanoyloxy, mono- or di-(C~Cr-alkyl)-amino, mono- di-(naphthyl- or phenyl-C;-C-alkyl)-
amino, N-mono-C;-Cz-alkoxy-C4-Cr-alkylamino, C;-Cr-alkanoylamino, C4-Cs-
alkylsulfonylamino,  C;-Cr-alkoxy-carbonyl, halo-C4-Cr-alkoxycarbonyl, hydroxy-C4-C-
alkoxycarbonyl, C;-Cr-alkoxy-C,-Cr-alkoxycarbonyl, amino-C4-Cr-alkoxycarbonyl, (N-) mono-
(C4-Cr-alkyl)-amino-C4-C;-alkoxycarbonyl,  C4-Cr-alkanoylamino-C,-Cr-alkoxycarbony), N-
mono- or N,N-di-(C4-Cr-alkyl)-aminocarbonyl, N-C;-C;-alkoxy-C,-C-alkylcarbamoyl or N-
mono- or N,N-di-(C,-Calkyl)-aminosulfonyl; or

- from phenyl- or naphthyl-C;-Cr-alkyl, halo-Cs-Cs-alkyl, halo, hydroxy, phenyl- or
naphthyloxy, phenyl- or naphthyi-C,-Cs-alkyloxy, nitro, amino, amino-Cs-Cz-alkyl, carboxyl,
halo-C,-Cr-alkoxycarbonyl, phenyl- or naphthyi-C-Cr-alkoxycarbonyi, C;-Cr-alkyisulfonyl,

carbamoyl and cyano;
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pyrrolylcarbonyl, furanylcarbonyl, thienylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3- or -5-yl-
carbonyl, indolyl- carbonyl, benzimidazolyl-carbonyl, benzopyrazolyl-carbonyl benzofuranyl-
carbonyl, quinolinyl-carbonyl or benzo[1,2,5]oxadiazolyl-carbonyl, each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from a substitutent of the formula -(Co-C;-alkylene)~(X)~(C4-Cr-alkylene)~(Y)s~(Co-C7-
alkylene)-H where Cq-alkylene means that a bond is present instead of bound alkylene, 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-S0,-,
-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 selected from C-Cs-alkyl,
phenyl, naphthyl, phenyi- or naphthyl-C;-Cz-alkyl and halo-C,-Cr-alkyl; e.g. C,-Cr-alkyl, such
as methyl, ethyl, n-propyi, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-C-
alkyl, C,-C;-alkoxy-C4-C7-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C,-C7-alkoxy-C,-
C,-alkoxy-C;-Cr-alkyl,  C;-Cr-alkanoyloxy-C4-Cz-alkyl, amino-C;-Cs-alkyl, such as
aminomethyl, (N-) mono- or (N,N-) di-(C,;-Cr-alkyl)-amino-C;-C-alkyl, C,-Cs-alkoxy-C;-Cr-
alkylamino-C4-C7-alkyl, mono-(naphthyl- or phenyl)-amino-C,-Cr-alkyl, mono-(naphthyl- or
phenyl-C;-Cr-alkyl)-amino-C;-Cr-alkyl, C:-Cr-alkanoylamino-C,-Cr-alkyl, C4-Cq-alkyl-O-CO-
NH-C;-C;-alkyl, C,-Cr-alkylsulfonylamino-C;-Cr-alkyl, C4-Cr-alkyl-NH-CO-NH-C;-Cr-alkyl, C4-
C,-alkyl-NH-SO2-NH-C;-C;-alkyl, C;-Cr-alkoxy, hydroxy-C;-Cr-alkoxy, C;-Cr-alkoxy-C;-
Cralkoxy, C4-C;-alkanoyloxy, mono- or di-(C;-Cr-alkyl)-amino, mono- di-(naphthyl- or phenyi-
C,-Cr-alkyl)-amino, N-mono-C;-Cr-alkoxy-C.-Cr-alkylamino, C4-C-alkanoylamino, C4-Cy-
alkylsulfonylamino, C;-C;-alkoxy-carbonyl, hydroxy-C;-C;-alkoxycarbonyl, C;-Cr-alkoxy-Ci-
Cr-alkoxycarbonyl, amino-C,-Cr-alkoxycarbonyl, (N-) mono-(C,-Cr-alkyl)-amino-C,-C;-
alkoxycarbonyl, C;-Cs-alkanoylamino-C,-C;-alkoxycarbonyl, N- mono- or N,N-di-(C;-C;-
alkyl)-aminocarbonyl, N-C,;-C;-alkoxy-C4-C-alkylcarbamoyl or N-mono- or N,N-di-(C4-Cr-
alkyl)-aminosuifonyi;

from phenyl- or naphthyl-C,-C7-alkyl, halo-C;-C7-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cz-alkyl, carboxyl, halo-C;-Cs-
alkoxycarbonyl, phenyl- or naphthyl-C,-Cs-alkoxycarbonyl, C,-Cs-alkylsuifonyl, carbamoyl

and cyano,

R%is
C,-C;-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl- or naphthyl, hydroxy, C;-Cr-alkoxy,
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amino, mono- or di-(C-Cr-alkyl)-amino, C;-Cr-alkanoylamino, C;-C-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C¢-Cz-alkylsulfonylamino, C;-C,-alkoxy-
C,-Cr-alkoxy, hydroxy-C,-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-C;-
alkyloxy, Cs-Cr-alkanoyloxy, nitro, carboxyl, Cs-C;-alkoxy-carbonyl, phenyl- or naphthyl-C;-
C;-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C,-Cs-alkyl-, phenyl-, naphthyl-, phenyl-
C,-Cr-alkyl- or naphthyl-C,-Cr-alkyl-)carbamoyl and N-mono- or N,N-di-(C4-Cr-alkyl-, phenyl-,
naphthyi-, phenyl-C4-C-alkyl- or naphthyl-C,-C-aikyl-)sulfamoyl; and cyano;

and R® and R* which then is —O- together with L which then is methylene and the carbon to
which R%*L- and R* are bound form a substituted or unsubstituted 5-membered ring annealed
to benzo where benzo is substituted by one or more, e.g. up to three, substitutents selected
from the group consisting of C,-C;-alkyl, phenyl- or naphthyl-C;-C,-alkyl, halo-C;-C,-alkyl,
hydroxy-C4-Cr-alkyl, C4-C;-alkoxy-C4-Cr-alkyl, amino-C4-Cr-atkyl, mono- or di~(C;-Cr-alkyl)-
amino-C-Cr-alkyl, C;-Cr-alkanoylamino-C,-Cr-alkyl, halo, hydroxy, C;-Cr-alkoxy; Cy-Cj-
alkoxy-C;-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C;-Cs-alkyloxy, C4-Ct-
alkanoyloxy, nitro, amino, mono- or di-(C,;-Cr-alkyl)-amino, C,;-C;-alkanoylamino, amino-C;-
Cralkyl, mono- or di-(Cy-Ci-alkyl}-aming-Cs-Cy-alkyl, C-Cs-alkanoylamino-C-Cq-alkyl,
carboxyl, C-C-alkoxy-carbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl, carbamoyl and
cyano, or unsubstituted, thus forming a spiro compound of the formula |;

and T is carbonyl or thiocarbonyl or preferably methylene;

or a pharmaceutically acceptable salt thereof.

Still another preferred embodiment of the inventionr relates to a compound of the formula i,
wherein

R'is

phenyl- or naphthyl-carbonyl or phenyl- or naphthyl-C4-C-alkylcarbonyl, wherein each phenyl
or naphthy! is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of

- a substitutent of the formula -(C,-Cr-alkylene)-(X)-(C:-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
where Cy-alkylene means that a bond is present instead of bound alkylene, 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-SOy-, -SO-NV; -NV-
CO-NV-, -NV-CO-0O-, -O-CO-NV-, -NV-SO,-NV- wherein V is hydrogen or unsubstituted or
substituted alkyl as defined below, especially selected fram C4-Cs-alkyl, phenyl, naphthyl,
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phenyl- or naphthyl-C;-C-alkyl and halo-Cs-C;-alkyl; e.g. C-Cr-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-C-alkyl, C¢-C;-
alkoxy-C4-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C+-Cr-alkoxy-C,-Cr-alkoxy-
C4-Cr-alkyl, C;-Cr-alkanoyloxy-C+-Cr-alkyl, amino-C,-Cr-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(Cy-Cr-alkyl)-amino-C,-Cr-alkyl, C4-C;-alkoxy-C4-Cr-alkylamino-C4-Cr-
alkyl, mono-(naphthyl- or phenyl)-amino-C;-Cr-alkyl, mono-(naphthyl- or phenyl-C4-Cr-alkyl)-
amino-C-Cr-alkyl, C;-Cr-alkanoylamino-C,-Cr-alkyl, C4-Cr-alkyl-O-CO-NH-C,-Cr-alkyl, Ci-
C,-alkylsulfonylamino-C4~Cr-alkyl, C;-Cr-alkyl-NH-CO-NH-C-Cr-alkyl, C:-C-alkyl-NH-SO,-
NH-C;-Cr-alkyl, Cy-Cs-alkoxy, hydroxy-C-Cs-alkoxy, C;-Cr-alkoxy-C;-Cralkoxy, C4-Cr-
alkanoyloxy, mono- or di-(C,-Cr-alkyl}-amino, mono- di-(naphthyl- or phenyl-C-Cr-alkyl)-
amino, N-mono-C,-C-alkoxy-C,-C7-alkylamino, C,-C7-atkanoylamino, Cy-Cy-
alkylsulfonylamino, C,-C-alkoxy-carbonyl, hydroxy-C,-Cr-alkoxycarbonyl, C;-Cr-alkoxy-Ci-
C;-alkoxycarbonyl, amino-Cs-Cr-alkoxycarbonyl, (N-) mono-(C,-Cr-alkyl)-amino-C4-Cr-
alkoxycarbonyl, C,-Cr-alkanoylamino-C,-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C+-C+-
alkyl)-aminocarbonyl, N-C;-C;-alkoxy-C4-Cr-alkylcarbamoyl or N-mono- or N,N-di-(C+-Cr-
alkyl)-aminosulfonyl; or :

- from phenyl- or naphthyl-C,-Cy-alkyl, halo-C4-Cs-alkyl, halo, hydroxy, phenyl- or
naphthyloxy, phenyl- or naphthyl-C;-C;-alkyloxy, nitro, amino, amino-C-Cr-alkyl, carboxyl,
halo-C,-C;-alkoxycarbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl, C;-Cr-alkylsulfonyl,
carbamoyl and cyano;

or pyrrolylcarbonyl, furanylcarbonyl, thienylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3- or -5-yl-
carbonyl, indolyl- carbonyl, benzimidazolyl-carbonyl, benzopyrazolyl-carbonyl benzofuranyl-
carbonyl, quinolinyl-carbonyl or benzo[1,2,5]oxadiazolyl-carbonyl, each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from a substitutent of the formula -(Co-C7-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co-Cr-
alkylene)-H where Cq-alkylene means that a bond is present instead of bound alkylene, 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-, -0-CO-, -CO-O-, -NV-CO-; -CO-NV-; -NV-50.-,
-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 selected from C;-Cr-alkyl,
phenyl, naphthyl, phenyl- or naphthyl-C-C-alkyl and halo-C;-Cz-alkyl; e.g. C4-C;-alkyl, such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C4+-Cr-
alkyl, C,-C7-alkoxy-C,-Cr-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C-Cz-alkoxy-C1-
Cr-alkoxy-C,-Cr-alkyl,  C;-Cr-alkanoyloxy-Cs-Cs-alkyl,  amino-C,-Cr-alkyl, such  as
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aminomethyl, (N-) mono- or (N,N-) di-(C,-Cs-alkyl)-amino-C;-Cz-alkyl, C4-C;-alkoxy-C4-Cr-
alkylamino-C4-Cr-alkyl, mono-(naphthyl- or phenyl)-amino-C;-Cz-alkyl, mono-(naphthyl- or
phenyl-C4-Cs-alkyl)-amino-C,-Cs-alkyl, C,-C;-alkanoylamino-C,-Cs-alkyl, C,4-C;-alkyl-O-CO-
NH-C;-Cr-alkyl, C4-Cr-alkylsulfonylamino-C;-Cr-alkyl, C4-Cr-alkyl-NH-CO-NH-C,-Cs-alkyl, C;-
C;-alkyl-NH-SO>-NH-C4-C;-alkyl, C4-Cr-alkoxy, hydroxy-C,-Cz-alkoxy, C,-Cs-alkoxy-C;-
Cralkoxy, C4-Cs-alkanoyloxy, mono- or di-(C,-Cs-alkyl)-amino, mono- di-(naphthyl- or phenyl-
C,-C;-alkyl)-amino, N-mono-C;-C;-alkoxy-C,-Cs-alkylamino, C;-C;-alkanoylamino, C4-Cs-
alkylsulfonylamino, C4-C;-alkoxy-carbonyl, hydroxy-C,-C;-alkoxycarbonyl, C;-C;-alkoxy-C;-
Ci-alkoxycarbonyl, amino-C-C-alkoxycarbonyl, (N-) mono-~(C;-Cr-alkyl)-amino-C4-Co-
alkoxycarbonyl, C;-C7-alkanoylamino-C,-Cs-alkoxycarbonyl, N- mono- or N,N-di-(C-C-
atkyl)-aminocarbonyl, N-C,-C;-alkoxy-C;-Cs-alkylcarbamoyl or N-mono- or N,N-di-(C;-C;-
alkyl)-aminosulfonyl; or

from phenyl- or naphthyl-C,-C-alkyl, halo-C,-C-alkyl, halo, hydroxy, phenyi- or naphthyloxy,
phenyl- or naphthyl-C;-C;-alkyloxy, nitro, amino, amino-C,-Cr-alkyl, carboxyl, phenyl- or
naphthyl-C,-C;-alkoxycarbonyl, halo-C;-C;-alkoxycarbonyl, C,-C;-alkylsulfonyl, carbamoyl

and cyano;

R?is

C;-Cr-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl- or naphthyl, hydroxy, C:-C;-alkoxy,
amino, mono- or di-(Cs-Cs-alkyl)-amino, C;-Cs-alkanoylamino, C;-C-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C,-Cz-alkylsulfonylamino, C,-C;-alkoxy-
C,-C;-alkoxy, hydroxy-C;-Cs-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C;-C;-
alkyloxy, C4-Cs-alkanoyloxy, nitro, carboxyl, C4-Cr-alkoxy-carbonyl, phenyl- or naphthyl-C,-
Cr-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C;-C;-alkyl-, phenyl-, naphthyl-, phenyl-
C,-Cy-alkyl- or naphthyl-C,-Cy-alkyl-)carbamoyl and N-mono- or N,N-di-(C4-C;-alkyl-, phenyi-,
naphthyl-, phenyl-C;-Cs-alkyl- or naphthyl-C,-Cz-alkyl-)sulfamoyl; and cyano, Cs-Cyo- -
cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three, substituents
independently selected from the substitutents mentioned above for substituted phenyl or
naphthyl R', especially by C;-C;-alkyl, phenyl, naphthyl, phenyl-C,-Cs-alkyl or naphthyl-C;-
Cr-alkyl or C5-Cqo-cycloalkyl-C4~Cr-alkyl wherein cycloalkyl is unsubstituted or substituted by
one or more, e.g. up to three, substituents independently selected from the substitutents
mentioned above for substituted phenyl or naphthyl R', especially by C,-C;-alkyl, phenyl,
naphthyl, phenyl-C4~Cr-alkyl or naphthyl-C4-C;-alkyl;
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R® is phenyl, naphthyl, phenyl-C.-C-alkyl or naphthyl-C;-Cralkyl, wherein each phenyl or
naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of C,-Cr-alkyl, phenyl- or naphthyl-C+-C;-alkyl, halo-C,-
Cy-alkyl, hydroxy-C,-Cr-alkyl, C;-C;-alkoxy-C4-C-alkyl, amino-C;-C7-alkyl, mono- or di-(Cs-
C;-alkyl)-amino-C,-Cr-alkyl, Cs-Cr-alkanoylamino-C,-Cr-alkyl, C-Cr-alkyl-sulfonylylamino-C-
Cs-alkyl, phenyl, naphthyl, mono- or di-(Cs-Cr-alkoxy)-phenyl or -—naphthyl, C4-Cr-
alkylendioxy-phenyl where the oxy atoms are bound to adjacent phenyl ring atoms, halo,
hydroxy, C-C-alkoxy, halo-C4-Cr-alkoxy, hydroxy-C;-C;-alkoxy, C4-Cr-alkoxy-C;-Cr-alkoxy,
phenyl- or naphthyloxy, (unsubstituted or mono-, di- or tri-C4-Cr-alkyl substituted)-phenyi- or -
naphthyl-C;-C,-alkyloxy, C;-Cr-alkanoyloxy, nitro, amino, mono- or di-{(C;-Cr-alkyl)-amino,
C,-Cr-alkanoylamino C;-Cr-alkylsulfonylylamino, carboxyl, C4-C7-alkoxy-carbonyl, phenyl- or
naphthyl-C,-C;-alkoxycarbonyl, carbamoyl and cyano, Ci-Cr-alkylsulfonyl, C;-Cy-alkylene
which is unsubstituted or substituted by up to four Cs-Cs-alkyl substituents and bound to two
adjacent ring atoms of the phenyl or naphthyl moiety; pyrrolyl, furanyl and thienyl;

R*is hydroxy;

L is methylene;

and T is carbonyl, thiocarbonyl or preferably methylene;
or a pharmaceutically acceptable salit thereof.

Another preferred embodiment of the invention, which is in fact a very highly preferred
embodiment, relates to a compound of the formula |,
wherein

R! is phenyl or naphthyl, each of which is unsubstituted or substituted by one or more, e.g.
up to three, substitutents selected from the group consisting of C;-C;-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C-Cs-alkyl, halo-C4-C;-alkyl, hydroxy-C,-C-alkyl, C,;-Cs-alkoxy-C;-C7-
alkyl, amino-C4-Cs-alkyl, mono- or di-(C-C-alkyl)-amino-C4-Cz-alkyl, C,-Cr-alkanoylamino-
C;-Cr-alkyl, C,-C-alkyl-sulfonylamino-C;-Cz-alkyl, halo, hydroxy, C,-Cs-alkoxy, hydroxy-Cs-
C;-alkoxy, Ci-C-alkoxy-C-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C+-Cr-
alkyloxy, C-Cralkanoyloxy, nitro, amino, mono- or di<(C-Cr-alkyl)}-amino, C4-Cr-
alkanoylamino, amino-C4-Cs-alkyl, mono- or di-(C4-Cr-alkyl)-amino-C-Cr-alkyl, C4-Cr-
alkanoylamino-C;-Cr-alkyl, carboxyl, C-Cs-alkoxy-carbonyl, phenyl- or naphthyl-Cs-Cr-
alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C;-Cr-alkyl and/or (phenyl- or naphthyl)-C+-
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C-alkyl)-carbamoyl, C-Cr-alkylsulfonyl, unsubstituted or C-C7-alkyl-substituted phenyl- or
naphthylsulfonyl, N-mono- or N,N-di-(C4-Cr-alkyl and/or (phenyl- or naphthyl)-C,~-Cr-alkyl)-
sulfamoyl and cyano;

phenyl- or naphthyl-C4-Cr-alkyl, wherein each of phenyl or naphthyl is unsubstituted or
substituted by one or more, e.g. up to three, substitutents selected from the group consisting
of the substitutents just mentioned for substituted pheny! or naphthyl, pyrrolyl, furanyi,
thienyl, pyrimidine-2,4-dione-1-, -2-, -3- or —-5-yl and benzo{1,3]dioxolyl, each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from those mentioned for substituted phenyl or naphthyl R' above, especially C4-C;-
alkyl, halo-C;-Cz-alkyl, hydroxy-C;-Cr-alkoxy, C4-Cs-alkoxy-C4-Cr-alkyl and C4-Cr-alkyloxy;

. pyrrolyl-C,-Cr-alkyl, furanyl-C,-Cr-alkyl, thienyl-C,-C,-alkyl, pyrimidine-2,4-dione-1-, -2-, -3-
or —5-yl-C4-C-alkyl, indolyl-C,-C-alkyl, benzofuranyl-C,-Cr-alkyl, benzimidazolyl-C4-Cz-alkyl,
benzopyrazolyl-C,-C;-alkyl, quinolinyl-C4-C,-alkyl, isoquinolyi-C4-Cz-alkyl or
benzo[1,2,5]oxadiazolyl-C,-Cr-alkyl, each if which is unsubstituted or substituted by one or
more, e.g. up to three, substituents independently selected from the substitutents mentioned
above for substituted phenyl or naphthyl R', especially C-C7-alkyl, halo-C4-C7-alkyl, hydroxy-
C,-Cs-alkoxy, C1-Cr-alkoxy-C4-Cr-alkyl and C,-Cs-alkyloxy,

Cs-Cyo-cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three,
substituents independently selected from the substitutents mentioned above for substituted
phenyl or naphthyl R’, especially by Ci-Cr-alkyl, phenyl, naphthyl, phenyl-C,-Cr-alkyl or
naphthyl-C4-Cralkyl;

C,-Cyo-cycloalkyl-C;-C7-alkyl wherein cycloalkyl is unsubstituted or substituted by one or
more, e.g. up to three, substituents independently selected from the substitutents mentioned
above for substituted pheny! or naphthyl R', especially by C;-C;-alkyl, phenyl, naphthyi,
phenyl-C;-C;-alkyl or naphthyl-C;-Cralkyl;

phenyl- or naphthyl-carbonyl or phenyl- or naphthyl-C,-C-alkylcarbonyl, wherein each phenyl
or naphthy! is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of

a substitutent of the formula ~(Co-Cr-alkylene)-(X)-(C4-Cr-atkylene)-(Y)s(Co-Cr-alkylene)-H
where Cq-alkylene means that a bond is present instead of bound alkylene, 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-, -8-, -0-CO-, -CO-0-, -NV-CO-; -CO-NV-; -NV-SO,-, -SO,-NV; -NV-
CO-NV-, -NV-CO-0O-, -O-CO-NV-, -NV-SO,-NV- wherein V is hydrogen or unsubstituted or
substituted alkyl as defined below, especially selected from C;-Cr-alkyl, phenyl, naphthyl,
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phenyl- or naphthyl-C;-C;-alkyl and halo-C;-Cr-alkyl; e.g. C;-Cr-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C;-C;-alkyl, C4-C;-
alkoxy-C4-Cr-alkyl, such as 3-methoxypropy! or 2-methoxyethyl, C-Cs-alkoxy-C,-Cr-alkoxy-
C;-Cr-alkyl, C4-Cr-alkanoyloxy-Cq-Cs-alkyl, amino-Cs-Cz-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(C,-Cs-alkyl)-amino-C,-Cr-alkyl, C4-C;-alkoxy-Cs-Cr-alkylamino-C4-C-
alkyl, mono-(naphthyl- or phenyl)-amino-C;-Cz-alkyl, mono-(naphthyl- or phenyl-C,-C-alkyl)-
amino-C4-Cs-alkyl, C;-C;-alkanoylamino-C;-Cy-alkyl, C,-Cz-alkyl-O-CO-NH-C;-Cs-alkyl, C;-
C;-alkylsulfonylamino-C4-Cr-alkyl, C4-Cz-alkyl-NH-CO-NH-C;-C7-alkyl, C;-Cr-alkyl-NH-SO,-
NH-C4-Cr-alkyl, C;-C;-alkoxy, hydroxy-C;-Cr-alkoxy, C,-Cs-alkoxy-C,-Cralkoxy, C4-Cs-
alkanoyloxy, mono- or di-(C+-Cr-alkyl)-amino, mono- di-(naphthyl- or phenyl-C;-Cr-alkyl)-
amino, N-mono-C,-C;-alkoxy-C,-Cz-alkylamino, C,-Cr-alkanoylamino, C4-Ct-
alkylsulfonylamino, C;-C;-alkoxy-carbonyl, hydroxy-C,-C;-alkoxycarbonyl, C;-Cz-atkoxy-C;-
Cy-alkoxycarbonyl, amino-C.-Cs-alkoxycarbonyl, (N-) mono-(C;-Cr-alkyl)-amino-C4-Cr-
alkoxycarbonyl, C;-C;-alkanoylamino-C,-C;-alkoxycarbonyl, N- mono- or N,N-di-(C4-Cs- .
alkyl)-aminocarbonyl, N-C;-C;-alkoxy-C;-Cz-alkylcarbamoyl or N-mono- or N,N-di-(C4~C-
alkyl)-aminosulfonyl; or

from phenyl- or naphthyl—Cq-C7-aIky!, halo-C-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyi-C;-Cs-alkyloxy, nitro, amino, amino-C4-Cs-alkyl, carboxyl, halo-C+-C+-
alkoxycarbonyl, phenyl- or naphthyl-C;-C;-alkoxycarbonyl, C;-Cr-alkylsulfonyl, carbamoyl
and cyano;

pyrrolylcarbonyl, furanylcarbonyl, thienylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3~ or —5-yl-
carbonyl, indolyl- carbonyl, benzimidazolyl-carbonyl, benzopyrazolyl-carbonyl benzofuranyl-
carbonyl, quinolinyl-carbonyl or benzo[1,2,5]oxadiazolyl-carbonyl, each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from a substitutent of the formula -(Co-C-alkylene)-(X)~(C4-Cr-alkylene)-(Y)s-(Co~-C7-
alkylene)-H where Cg-alkylene means that a bond is present instead of bound alkylene, 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-80-,
-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 selected from C;-C;-alkyl,
phenyl, naphthyl, phenyl- or naphthyl-C;-C;-alkyl and halo-C,-C;-alkyl; e.g. C4-Cr-alkyl, such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C;-Cr-
alkyl, C~-Cs-alkoxy-C4-C-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C4-Cs-alkoxy-Cs-
Cralkoxy-C;-Cy-alkyl,  C-Cr-alkanoyloxy-C4-Cr-alkyl,  amino-C,-Cs-alkyl, such as
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aminomethyl, (N-) mono- or (N,N-) di-(C,-Cr-alkyl)-amino-C;-Cz-alkyl, C,-C;-alkoxy-C;-C7-
alkylamino-C;-Cs-alkyl, mono-(naphthyl- or phenyl)-amino-C;-Cz-alkyl, mono-(naphthyl- or
phenyl-C-C;-alkyl)-amino-C4-Cz-alkyl, C;-C;-alkanoylamino-C4-Cy-alkyl, C,-Cs-alkyl-O-CO-
NH-C-C-alkyl, C{-Cr-alkyisulfonylamino-C,-Cz-alkyl, C-Cr-alkyl-NH-CO-NH-C,-Cz-alkyl, C;-
Cr-alkyl-NH-SO,-NH-C4-Cr-alkyl, C4-Cs-alkoxy, hydroxy-C;-Cr-alkoxy, C;-Cr-alkoxy-C;-
Cralkoxy, C4-Cs-alkanoyloxy, mono- or di-(C,-Cr~alkyl)-amino, mono- di-(naphthyl- or phenyi-
C,-Cs-alkyl)-amino, N-mono-C,-Cz-alkoxy-C,-Cr-alkylamino, C;-Cs-alkanoylamino, C-Cq-
alkylsulfonylamino, C;-C;-alkoxy-carbonyl, hydroxy-C,-C7-alkoxycarbonyl, C;-Cz-alkoxy-Cs-
Cy-alkoxycarbonyl, amino-Cs-Cr-alkoxycarbonyl, (N-) mono~(C;-Cz-alkyl)-amino-C4-C7-
alkoxycarbonyl, C;-Cr-alkanoylamino-C-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C4-Cr-
alkyl)}-aminocarbonyl, N-C,-Cr-alkoxy-C,-Cr-alkylcarbamoyl or N-mono- or N,N-di-(C+~-Cs-
alkyl)-aminosulfonyl; or

from phenyl- or naphthyl-C.-C-alkyl, halo-C4-Cz-alkyl, halo, hydroxy, phenyi- or naphthyloxy,
phenyl- or naphthyi-C4-Cz-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, carboxyl, halo-C4-Cy-
alkoxycarbonyl, phenyl- or naphthyl-C;-Cz-alkoxycarbonyl, C;-Cs-alkyisulfonyl, carbamoyl

and cyano;

or phenyl- or naphthyl-sulfonyl, wherein each phenyl or naphthyl is unsubstituted or
substituted by one or more, e.g. up to three, substitutents selected from those mentioned
above for substituted phenyl or naphthyl R’, preferably from the group consisting of Ci-C7-
alkyl, phenyl- or naphthyl-C,-C;-alkyl, halo-C4-Cr-alkyl, hydroxy-C,-Cz-alkyl, C;-C7-alkoxy-C4-
Cr-alkyl, amino-C-Cz-alkyl, mono- or di«(Cs-Cr-alkyl)-amino-C4-Cr-alkyl, C4-Cs-
alkanoylamino-C;-C;-alkyl, halo, hydroxy, C;-Cs-alkoxy, C;-Cz-alkoxy-C,-Cs-alkoxy, phenyl-
or naphthyloxy, phenyl- or naphthyl-C,-Cs-alkyloxy, C4-C;-alkanoyloxy, nitro, amino, mono- or
di~(C4-C;-alkyl)-amino, C;-Cr-alkanoylamino, amino-C4-Cr-alkyl, mono- or di-(C-Cr-alkyl)-
amino-C,;-Cy-alkyl, C4-C7-alkanoylamino-C,-Cr-alkyl, carboxyl, C4-C;-alkoxy-carbonyl, phenyl-
or naphthyl-C-Cr-alkoxycarbonyl, carbamoyl and cyano;

R?is

C;-Cr-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl- or naphthyl, hydroxy, C.-Cs-alkoxy,
amino, mono- or di-(C-Cs-alkyl)-amino, C4-Cs-alkanoylamino, C,-Cz-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C,-C-alkylsulfonylamino, C-C;-alkoxy-
C,-Cr-alkoxy, hydroxy-C,-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C4-Cr-
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alkyloxy, Ci-Cr-alkanoyloxy, nitro, carboxyl, C,-Cr-alkoxy-carbonyl, phenyl- or naphthyl-C-
Cr-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C4-Cs-alkyl-, phenyl~, naphthyl-, phenyl-
C;-Cy-alkyl- or naphthyl-C,-Cr-alkyl-)carbamoyl and N-mono- or N,N-di-(C+-Cr-alkyl-, phenyl-,
naphthyl-, phenyl-C,-C;-alkyl- or naphthyl-C,-C7-alkyl-)sulfamoyl; and cyano;

phenyl or naphthyl, each of which is unsubstituted or substituted by one or more, e.g. up to
three, substitutents selected from the group consisting of C4-C-alkyl, phenyi- or naphthyl-C,-
Cs-alkyl, halo-C4-Cs-alkyl, hydroxy-C,-Cr-alkyl, C,-C;-alkoxy-C;-Cr-alkyl, amino-C,-C-alkyl,
mono- or di-(C4-Cr-alkyl)-amino-C4-Cs-alkyl, C4-Cs-alkanoylamino-Cq-Cr-alkyl, C4-Cs-
alkylsulfonylamino-C,-Cs-alkyl, halo, hydroxy, C;-C;-alkoxy, C;-Cz-alkoxy-C-Cz-alkoxy,
hydroxy-C;-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-Cs-Cr-alkyloxy, CCo-
alkanoyloxy, nitro, amino, mono- or di-(C4-Cz-alkyl)-amino, C,-Cr-atkanoylamino, carboxyl,
C,-C;-alkoxy-carbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl, carbamoyl, N-mono- or
N,N-di-(C4-Cs~alkyl-, phenyl-, naphthyl-, phenyl-C;-Cz-alkyl- or naphthyl-C,-Cr-alkyl-
Yearbamoyl and N-mono- or N,N-di-(C,-Cr-alkyl-, phenyl-, naphthyl~, phenyl-C,-C7-alkyl- or
naphthyl-C,-C;-alkyl-)sulfamoyl and cyano;

phenyl- or naphthyl-C,-C;-alkyl, wherein each of phenyl or naphthyl is unsubstituted or
substituted by ane ar mare, eg. up to three, substitutents selected from the group just
mentioned for substituted pheny! or naphthyl R?;

Cs-Cqo-cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three,
substitutents selected from the group just mentioned for substituted phenyl or naphthyl R?,
especially by C,-C;-alkyl, phenyl, naphthyl, phenyl-C,-C;-alkyl or naphthyl-C,-Cralkyl;
C;s-Cyo-cycloalkyl-C4-Cr-alkyl wherein cycloalkyl is unsubstituted or substituted by one or
more, e.g. up to three, substitutents selected from the group just mentioned for substituted
phenyl or naphthyl R? especially by C;-C;-alkyl, phenyl, naphthyl, phenyl-C,-Cs-alkyl or
naphthyl-C,-Cralkyl;

or pyrrolyl, furanyl or thienyl,

or, if L is methylene, oxy, thio or imino, R? is selected from one of the groups of moieties R?

just mentioned and from hydrogen;

R® is hydrogen;

carbamoyl, N-mono- or N,N-di-(Cs-Ce-cycloalkyl-, C;-C;-alkyl-, phenyl-C,-C;-alkyl- and/or
naphthyl-C,-C;alkyl-)Jaminocarbonyl-C4-Cs-alkyl;

phenyl, naphthyl, phenyl-C,-Cz-alkyl or naphthyl-C,-C;alkyl, wherein each phenyl or naphthyl
is unsubstituted or substituted by one or more, e.g. up to three, substitutents selected from
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the group consisting of Ci-Cr-alkyl, phenyl- or naphthyl-C;-Cr-alkyl, halo-C4-Cr-alkyl,
hydroxy-C4-Cs-alkyl, C,-Cr-alkoxy-C,-Cr-alkyl, amino-C¢-Cz-alkyl, mono- or di-(C,-C;-alkyl)-
amino-C4-Cs-alkyl, C4-Cr-alkanoylamino-C,-Cs-alkyl, C4-Cr-alkyl-sulfonylylamino-Cy-Cr-alkyl,
phenyl, naphthyl, mono- or di-(C4~Cr-alkoxy)-phenyl or —~naphthyl, C-Cr-alkylendioxy-phenyl
where the oxy atoms are bound to adjacent phenyl ring atoms, halo, hydroxy, C,-C-alkoxy,
halo-C4-Cr-alkoxy, hydroxy-C-C-alkoxy, C4-C7-alkoxy-C4-Cr-alkoxy, phenyl- or naphthyloxy,
(unsubstituted or mono-, di- or 1ri-C;-C-alkyl substituted)-phenyl- or -naphthyl-C4-C-
alkyloxy, C;-Cr-alkanoyloxy, nitro, amino, mono- or di-(Cs-Cr-alkyl)-amino, C-Cs-
alkanoylamino C4-Cr-alkylsulfonylylamino, carboxyl, Ci-Cr-alkoxy-carbonyl, phenyl- or
naphthyl-C-C;-alkoxycarbonyl, carbamoyl and cyano, C;-Cr-alkylsulfonyl, C-Cr-alkylene
which is unsubstituted or substituted by up to four C,-C;-alky! substituents and bound to two
adjacent ring atoms of the phenyl or naphthyl moiety; pyrrolyl, furanyl and thienyl;

phenyl- or naphthyl-sulfonyl or phenyl-C4-Cr-alkyl- or naphthyl-C,-C;-alkyl-sulfonyl, wherein
each phenyl or naphthyl is unsubstituted or substituted by one or more, e.g. up to three,
substitutents selected from the group just described for substituted phenyl- or naphthyl R?,
C4s-Cio-cycloalkyl or Cs-Cqo-cyclyoalkyl-Cs-Cr-alkyl, in both of which cycloalkyl is
unsubstituted or substituted by one or more of the substitutents just mentioned for
substituted phenyl or naphthyl R?, especially by C;-C;-alkyl, phenyl, naphthyl, phenyl-C4+-Cr-
alkyl or naphthyl-C;-Cralkyl;

or heterocyclyl ar heterocyclyl-C+-Cr-alkyl wherein heterocyclyl is selected from pyrrolyl,
furany), thienyl, pyrimidine-2,4-dione-1-, -3- or —5-yl, indolyl, benzofuranyl, benzimidazolyl,
benzopyrazolyl, quinolinyl, isoquinolinyl, methylene-dioxy-phenyl, ethylene-1,2-dioxy-phenyl
or trimethylen-1,3-dioxyphenyl wherein the oxy groups are bound to adjacent ring atoms of
the phenyl ring, where each of the heterocyclyl moieties is unsubstituted or substituted as
mentioned above for substituted phenyl R%;

or, if L is imino, oxy or thio, can alternatively be phenyl- or naphthylcarbonyl, C4-Cs-
alkoxycarbonyl (meaning C4-Cq-alkyl-O-C(=0)-), phenyloxycarbonyl, naphthyloxycarbonyl,
phenyl-C,-Co-alkyloxycarbonyl, naphthyl-C4-Cr-alkyloxycarbonyl or N-mono- or N,N-di~(Cs-
Cralkyl, phenyl, naphthyl, phenyl-C,-Cr-alkyl and/or naphthyl-C,-Cr-alkyl)-aminocarbonyl,
where in each case the phenyl or naphthyl rings are unsubstituted or substituted as
mentioned above for substituted phenyl or naphthyl R®;

R* is hydrogen;
L is methylene (-CHy-), oxy (-O-) or imino (-NH-);
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and T is carbonyl, thiocarbony! or preferably methylene;
or a pharmaceutically acceptable salt thereof.

Yet a further preferred embodiment of the invention relates to a compound of the formula |,
wherein

R'is

phenyl- or naphthyl-carbony! or phenyi- or naphthyl-C;-C-alkylcarbonyl, wherein each phenyl
or naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of

a substitutent of the formula -(Co-Cr-alkylene)-(X)~(C-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
where Co-alkylene means that a bond is present instead of bound alkylene, 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-, -0-CO-, -CO-O-, -NV-CO-; -CO-NV-; -NV-8O;-, -SONV; -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 selected from C4-C-alkyl, phenyl, naphthyl,
phenyl- or naphthyl-C,-C;-alkyl and halo-C,-Cr-alkyl; e.g. C;-Cr-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C.-Cr-alkyl, C:-C;-
alkoxy-C,-C-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C-Cy-alkoxy-C-C;-alkoxy-
C.-Cr-alkyl, C4-Cr-alkanoyloxy-C+-C7-alkyl, amino-C4-C,-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(C-Cr-alkyl)-amino-C,-Cr-alkyl, C,-Cr-alkoxy-C4-Cr-alkylamino-C4+-Cr-
alkyl, mono-(naphthyl- or phenyl)-amino-C,-Cr-alkyl, mono-(naphthyl- or phenyl-C;-C-alkyl)-
amino-C4-Cs-alkyl, C;-C;-alkanoylamino-C4-Cz-alkyl, C;-Cr-alkyl-O-CO-NH-C4-Cr-alkyl, Cq-
Cr-alkylsulfonylamino-C4-Cr-alkyl, C4-Cr-alkyl-NH-CO-NH-C-Cr-alkyl, C;-Cr-alkyl-NH-SO.-
NH-C;-C-alkyl, C,-Cs-alkoxy, hydroxy-Cs-Cr-alkoxy, C;-Cr-alkoxy-Cs-Cralkoxy, Ci-Cr-
alkanoyloxy, mono- or di-(C4-Cr-alkyl)-amino, mono- di-(naphthyl- or phenyl-C4-C;-alkyl)-
amino, N-mono-C;-Cr-alkoxy-C4-C7-alkylamino, C4-Cr-alkanoylamino, C+-Cr-
alkylsutfonylamino, C-Cs-alkoxy-carbonyl, hydroxy-C,-Cr-alkoxycarbonyl, C;-Cr-alkoxy-C-
Cr-alkoxycarbonyl, amino-C,-Cr-alkoxycarbonyl, (N-) mono-{C,-C-alkyl)-amino-C+-Cz-
alkoxycarbonyl, C;-C;-alkanoylamino-C;-Cr-alkoxycarbonyl, N- mono- or N,N-di-(C+Cr-
alkyl)-aminocarbonyl, N-Ci-C;-alkoxy-C,-Cr-alkylcarbamoyl or N-mono- or N,N-di<(C+-Cr-
atkyl)-aminosulfonyl; or

from phenyl- or naphthyl-C,-Cr-alkyl, halo-C4-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C;-C;-alkyloxy, nitro, amino, amino-Cs-Cr-alkyl, carboxyl, halo-C-Cr-
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alkoxycarbonyl, phenyl- or naphthyl-C;-Cs-alkoxycarbonyl, C;-C;-alkylsulfonyl, carbamoyl
and cyano; .
pyrrolylcarbonyl, furanylcarbonyl, thienylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3- or —5-yl-
carbonyl, indolyl- carbonyl, benzimidazolyl-carbonyl, benzopyrazolyl-carbonyl benzofuranyi-
carbonyl, quinolinyl-carbonyl or benzo[1,2,5]oxadiazolyl-carbonyl, each if which is
unsubstituted or substituted by one or more, e.g. up to three, substituents independently
selected from a substitutent of the formula -(Co-C;-alkylene)-(X)~(C;-Cr-alkylene)-(Y)s~(Co-Co-
alkylene)-H where C,-alkylene means that a bond is present instead of bound alkylene, 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 selected from C;-Cr-alkyl,
phenyl, naphthyl, phenyl- or naphthyl-C+-Cr-alkyl and halo-C4-Cr-alkyl; e.g. C-C;-alkyl, such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C4-C--
alkyl, C,-C;-alkoxy-C,-C7-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C;-C7-alkoxy-C,-
C,-alkoxy-C-Cr-alkyl,  Cs-Cr-alkanoyloxy-C;-Cz-alkyl, = amino-C4-Cr-alkyl, such as
aminomethyl, (N-) mono- or (N,N-} di-(C;-Cr-alkyl)-amino-Cy-Cr-alkyl, C4-Cr-alkoxy-C~-Co- -
alkylamino-C;-Cr-alkyl, mono-(naphthyl- or phenyl)-amino-C,;-Cr-alkyl, mono-(naphthyl- or
phenyl-C;-Cs-alkyl)-amino-C,-C-alkyl, C;-C;-alkanoylamino-C,-Cs-alkyl, C4-C;-alkyl-O-CO-
NH-C,-C+-alkyl, C+-Cr-alkylsulfonylamino-C+-Cr-alkyl, C4-Cr-alkyl-NH-CO-NH-C,-C;-alkyl, C4-
C,-alkyl-NH-SO,-NH-C,-C;-alkyl, C;-Cr-alkoxy, hydroxy-C;-Cr-alkoxy, C4-Cr-alkoxy-Cs-
Cralkoxy, C4-Cs-alkanoyloxy, mono- or di-(C;-C;-alkyl)-amino, mono- di-(naphthyl- or phenyl-
C4-Cr-alkyl)-amino, N-mono-C,-Cs-alkoxy-C,-Cz-alkylamino, C.-Cs-alkanoylamino, C4-C;-
alkylsulfonylamino, C,-Cy-alkoxy-carbonyl, hydroxy-C,-C;-alkoxycarbonyl, C,-Cs-alkoxy-C;-
C;-alkoxycarbonyl, amino-C;-Cs-alkoxycarbonyl, (N-) mono-(C,-C-alkyl)-amino-C4-Cy-
alkoxycarbonyl, C;-C;-alkanoylamino-C4-Cs-alkoxycarbonyl, N- mono- or N,N-di-(C{-C+-
alkyl)-aminocarbonyl, N-C;-Cz-alkoxy-C;-C;-alkylcarbamoyl or N-mono- or N,N-di-(C-Cr-
alkyl)-aminosulfonyl; or

from phenyl- or naphthyl-C;-C-alkyl, halo-C;-Cz-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C,-Cz-alkyl, carboxyl, haio-C4-C7- -
alkoxycarbonyl, phenyl- or naphthyl-C4-C;-alkoxycarbonyl, C,-Cs-alkylsulfonyl, carbamoyl
and cyano;

R?is
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C.-Cq-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl- or naphthyl, hydroxy, C;-C;-alkoxy,
amino, mono- or di-(C-Cr-alkyl)-amino, C,-C;-alkanoylamino, C;-Cr-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C,-Cr-alkylsulfonylamino, C,-C;-alkoxy-
C,-Cr-alkoxy, hydroxy-C,-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C-C,-
alkyloxy, C4-C,-alkanoyloxy, nitro, carboxyl, C4-C;-alkoxy-carbonyl, phenyl- or naphthyl-C;-
Cr-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C4-C;-alkyl-, phenyi-, naphthyl-, phenyi-
C,-C;-alkyl- or naphthyl-C;-Cr-alkyl-)carbamay! and N-mono- or N,N-di-(C+-Cs-alkyl-, phenyl-,
naphthyl-, phenyl-C(-Cs-alkyl- or naphthyl-C,-Cs-alkyl-)sulfamoyl; and cyano; Cs-Cyg-
cycloalkyl which is unsubstituted or substituted by one or more, e.g. up to three, substituents
independently selected from the substitutents mentioned above for substituted phenyl or
naphthyl R, especially by C;-Cs-alkyl, phenyl, naphthyl, phenyl-C,-Cs-alkyl or naphthyl-C,-
C;-alkyl or Cs-C4e-cycloalkyl-C4-Cr-alkyl wherein cycloalkyl is unsubstituted or substituted by
one or more, e.g. up to three, substituents independently selected from the substitutents
mentioned above for substituted phenyl or naphthyl R', especially by C;-Cr-alkyl, phenyl,
naphthyl, phenyl-C-C-alkyl or naphthyl-C,-Cz-alkyl;

each of R* and R* is hydrogen;
L is a bond; and
T is carbonyl, thiocarbonyl or preferably methylene;

or a pharmaceutically acceptable salt thereof.

Another preferred embodiment relates to a compound of the formula I, wherein

R'is

phenyl- or naphthyl-carbonyl or phenyl- or naphthyl-C,-C;-alkylcarbonyl, wherein each phenyl
or naphthyl is unsubstituted or substituted by one or more, e.9. up to three, substitutents
selected from the group consisting of

a substitutent of the formula -(Cy-Cr-alkylene)-(X)-(C4-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H
where Cq-alkylene means that a bond is present instead of bound alkylene, 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-0O-, -O-CO-NV-, -NV-SO,-NV- wherein V is hydrogen or unsubstituted or
substituted alkyl as defined below, especially selected from C;-C;-alkyl, phenyi, naphthyl,
phenyl- or naphthyl-C,-C,-alkyl and halo-C,-Cs-alkyl; e.g. C4-Cr-alkyl, such as methyl, ethyl,
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n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl, hydroxy-C,-C;-alkyl, C;-C;-
alkoxy-C4-Cz-alkyl, such as 3-methoxypropyl or 2-methoxyethyl, C;-C7-alkoxy-C,-C;-alkoxy-
C4-Cy-alkyl, C;-Cs-alkanoyloxy-C4-Cs-alkyl, amino-Cs-Cr-alkyl, such as aminomethyl, (N-)
mono- or (N,N-) di-(C-Cr-alkyl)-amino-C,-Cs-alkyl, C;-C,-alkoxy-C;-C;-alkylamino-C+-C;-
alkyl, mono-(naphthyl- or phenyl)-amino-C;-C;-alkyl, mono-(naphthyl- or phenyi-C;-C;-alkyl)-
amino-C4-Cs-alkyl, C:-Cr-alkanoylamino-C,-Cz-alkyl, C4-Cs-alkyl-O-CO-NH-C,-Cs-alkyl, C4-
C-alkylsulfonylamino-C-Cr-alkyl, C;-Cr-alkyl-NH-CO-NH-C,-Cs-alkyl, C;-Cr-alkyl-NH-SO,-
NH-C;-Cs-alkyl, C,-Csalkoxy, hydroxy-C,-Cz-alkoxy, C;-C;-alkoxy-C;-Csalkoxy, C;-Cs-
alkanoyloxy, mono- or di-(C;-C;-alkyl)-amino, mono- di-(naphthyl- or phenyl-C;-C;-alkyl)-
amino, N-mono-C;-C7-alkoxy-C4-Cz-alkylamino, C,-C;-alkanoylamino, C4-Cr-
alkylsulfonylamino, C4-Cs-alkoxy-carbonyl, hydroxy-C,-C;-alkoxycarbonyl, C,;-Cs-alkoxy-C;-
Cr-alkoxycarbonyl, amino-C,-Cs-alkoxycarbonyl, (N-) mono-(C;-C;-alkyl)-amino-C,~C,-
alkoxycarbonyl, C;-C;-alkanoylamino-C;-Cs-alkoxycarbonyl, N- mono- or N,N-di-(C-C;-
alkyl)-aminocarbonyl, N-C;-C;-alkoxy-C¢-Cr-alkylcarbamoyl or N-mono- or N,N-di-(C4+-Cs-
alkyl)-aminosuifonyl; or

from phenyl- or naphthyl-C,-C;-alkyl, halo-C,-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy,
phenyl- or naphthyl-C;-C;-alkyloxy, nitro, amino, amino-C;-Cz-alkyl, carboxyl, halo-C,-C;-
alkoxycarbonyl, phenyl- or naphthyl-C,-C;-alkoxycarbonyl, C;-C-alkylsulfonyl, carbamoyl

and cyano;

R?is

C,-Cr-alkyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of halo, phenyl- or naphthyl, hydroxy, C,-Cs-alkoxy,
amino, mono- or di-(C4-Cz-alkyl)-amino, C;-Cy-alkanoylamino, C;-Cr-alkyl-sulfonylamino,
phenyl- or napthylsulfonylamino, phenyl- or naphthyl-C4-Cr-alkylsulfonylamino, C;-C;-alkoxy-
C,-Cs-alkoxy, hydroxy-C,-Cs-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C;-C;-
alkyloxy, C,-C;-alkanoyloxy, nitro, carboxyl, C,-Cs-alkoxy-carbonyl, phenyl- or naphthyl-C,-
Cr-alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C,-Cr-alkyl-, phenyl-, naphthyl-, phenyl-
C,-C;-alkyl- or naphthyl-C;-C;-alkyl-)carbamoyl and N-mono- or N,N-di-(C4-Cr-alkyl-, phenyi-,
naphthyl-, phenyl-C;-C,-alkyl- or naphthyl-C,-Cz-alkyl-)sulfamoyl; and cyano;

R%is
pheny! or naphthyl, wherein each phenyl or naphthyl is unsubstituted or substituted by one
or more, e.g. up to three, substitutents selected from the group consisting of C4-C;-alkyl,
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phenyl- or naphthyl-C,-Cr-alkyl, halo-C;-Ci-alkyl, hydroxy-C-Cr-alkyl, C;-C;-alkoxy-C-C;-
alkyl, amino-C;-C;-alkyl, mono- or di-(C4-Cy-alkyl)-amino-C,-Cr-alkyl, C;-Cs-alkanoylamino-
C.-Cr-alkyl, C;-Cy-alkyl-sulfonylylamino-C4-Cs-alkyl, phenyl, naphthyl, mono- or di-(C4-C+-
alkoxy)-phenyl or —naphthyl, C,-Cr-alkylendioxy-phenyl where the oxy atoms are bound to
adjacent phenyl ring atoms, halo, hydroxy, C,-Cz-alkoxy, halo-C;-Cs-alkoxy, hydroxy-C;-C,-
alkoxy, C4-Cr-alkoxy-C+-Cs-alkoxy, phenyl- or naphthyloxy, (unsubstituted or mono-, di- or tri-
C,-Cy-alkyl substituted)-phenyl~ or -naphthyl-C,-Cs-alkyloxy, C4-C;-alkanoyloxy, nitro, amino,
mono- or di-(C-Cr-alkyl)-amino, C;~C;-alkanoylamino C;-Cy-alkylsulfonylylamino, carboxyl,
C4-Cr-alkoxy-carbonyl, phenyl- or naphthyl-C4-C+-alkoxycarbonyl, carbamoyl and cyano, C;-
C;-alkylsulfonyl, C4-C7-alkylene which is unsubstituted or substituted by up to four C,-Cs-alkyl
substituents and bound to two adjacent ring atoms of the pheny! or naphthyl moiety; pyrrolyl,
furanyl and thienyl;

R*is hydrogen;

L is a bond;

and T is carbonyl, thiocarbonyl or preferably methylene;
or a pharmaceutically acceptable salf thereof.

Yet another preferred embodiment of the invention relates to a compound of the formula 1,
wherein

R' is phenylmethyl or naphthylmethyl, where each phenyl or naphthyl is unsubstituted or sub-
stituted by one or more, e.g. up to three, substitutents selected from the group consisting of
C,-Cr-alkyl, phenyl, naphthyl, phenyl- or naphthyl-C4-Cr-alkyl, halo-C4-Cs-alkyl, hydroxy-C;-
Cr-alkyl, C4-C7-alkoxy-C4-Cr-alkyl, amino-C;-Cz-alkyl, mono- or di-(C4-C;-alkyl)-amino-C4~-C;-
alkyl, C;-Cs-alkanoylamino-C4-Cr-alkyl, C4-C;-alkyl-sulfonylamino-~-C,-Cr-alkyl, halo, hydroxy,
C;-Cr-alkoxy, hydroxy-C¢-Cz-alkoxy, C-C;-alkoxy-C,-Cs-alkoxy, phenyl- or naphthyloxy, phe-
nyl- or naphthyl-C4-C;-alkyloxy, C+-Cs-alkanoyloxy, nitro, amino, mono- or di-(C4-Cr-alkyl)-
amino, C4-C;-alkanoylamino, amino-C4-Cz-alkyl, mono- or di-(C4-Cs-alkyl)-amino-C4-Cz-alkyl,
C;-Cr-alkanoylamino-C4-Cz-alkyl, carboxyl, C4-Cr-alkoxy-carbonyl, phenyl- or naphthyl-C4-C;-
alkoxycarbonyl, carbamoyl, N-mono- or N,N-di-(C4-C7-alkyl and/or (phenyl- or naphthyl)-C,-
C;-alkyl)-carbamoyl, C,-C;-alkylsulfonyl, unsubstituted or C,-C;-alkyl-substituted phenyl- or
naphthylsulfonyl, N-mono- or N,N-di-(C4-Cz-alkyl and/or (phenyl- or naphthyl)-C4-Cr-alkyl)-

sulfamoyl and cyano;
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R? is phenyl that is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of C4~Cr-alkyl, phenyl, naphthyl, phenyl- or naphthyl-C4-
Cy-alkyl, halo-C4-Cr-alkyl, hydroxy-C4-Cr-alkyl, C4-Cs-alkoxy-C-Cr-alkyl, amino-C,4-Cy-alkyl,
mono- or di-(C4-Cr-alkyl)-amino-C4-C-alkyl, C4-C-alkanoylamino-C;-Cr-alkyl, C;-Cs-alkyl-
sulfonylamina-C4-C;-alkyl, halo, hydroxy, C.-Cs-alkoxy, hydroxy-C,-Cr-alkoxy, C,-Cr-alkoxy-
C,-Cr-alkoxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C4-Cs-alkyloxy, C;-C;-alkanoyloxy,
nitro, amino, mono- or di-(C4-C;-alkyl)-amino, C-C;-alkanoylamino, amino-C4~C,-alkyl,
mono- or di-(C4-C-alkyl)-amino-C4-C;-alkyl, C;-C;-alkanoylamino-C,-Cz-alkyl, carboxyl, C;-
Cr-alkoxy-carbonyl, phenyl- or naphthyl-C4-C;-alkoxycarbonyl, carbamoyl, N-mono- or N,N-
di-(C4-C;-alkyl and/or (phenyl- or naphthyl)-C;-C;-alkyl)-carbamoyl, C1-Cy-alkylsulfonyl,
unsubstituted or C;-Cr-alkyl-substituted phenyl- or naphthyisulfonyl, N-mono- or N,N-di-(C,-
Cr-alkyl and/or (phenyl- or naphthyl)-C,-C;-alkyl)-sulfamoyl and cyano;

R® is phenyl, naphthyl, phenyi-C;-C-alkyl or naphthyl-C;-C;-alkyl, wherein each phenyl or
naphthyl is unsubstituted or substituted by one or more, e.g. up to three, substitutents
selected from the group consisting of C4-C;-alkyl, phenyl- or naphthyl-C;-C;-alkyl, halo-C;-
Cr-alkyl, hydroxy-C,-Cr-alkyl, C,-Cr-alkoxy-C,-Cr-alkyl, amino-C,-Cs-alkyl, mono- or di-(Cy-
Cr-alkyl)-amino-C,-Cr-alkyl, C4-C7-alkanoylamino-C4-Cz-alkyl, C-Cr-alkyl-sulfonylylamino-C;-
Cr-alkyl, phenyl, naphthyl, mono- or di-(C4-C;-alkoxy)-phenyl or —naphthyl, C;-C;-
alkylendioxy-phenyl where the oxy atoms are bound to adjacent phenyl ring atoms, halo,
hydroxy, C;-Cr-alkoxy, halo-C;-C;-alkoxy, hydroxy-C,-C;-alkoxy, C4-C;-alkoxy-C4-Cr-alkoxy,
phenyl- or naphthyloxy, (unsubstituted or mono-, di- or tri-C,-C-alkyl substituted)-phenyl- or -
naphthyl-C+-Cr-alkyloxy, C4-Cs-alkanoyloxy, nitro, amino, mono- or di-(C4-Cr-alkyl)-amino,
C;~Cr-alkanoylamino C4-Cr-alkylsulfonylylamino, carboxyl, C;-Cr~alkoxy-carbonyl, phenyl- or
naphthyl-C;~-C;-alkoxycarbonyl, carbamoyl and cyano, C;-C;-alkylsulfonyl, 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 phenyl or naphthyl moiety; pyrrolyl, furanyl and thienyl;

phenyl- or naphthyl-sulfonyl or phenyl-C,-Cs-alkyl- or naphthyl-C+-C;-alkyl-sulfonyl, wherein
each phenyl or naphthyl is unsubstituted or substituted by one or more, e.g. up to three,
substitutents selected from the group just described for substituted phenyl- or naphthyl R®,
C;-Cqo-cycloalkyl or C;-Cso-cyclyoalkyl-C+-Cr-alkyl, in both of which cycloalkyl is
unsubstituted or substituted by one or more of the substitutents just mentioned for
substituted phenyl or naphthyl R®, especially by C,~-Cr-alkyl, phenyi, naphthyl, phenyl-C,-C-
alkyl or naphthyl-C;-C.alkyl;
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or heterocyclyl or heterocyclyl-C;-C;-alkyl wherein heterocyclyl is selected from pyrrolyl,
furanyl, thienyl, pyrimidine-2,4-dione-1-, -3- or —-5-yl, indolyl, benzofuranyl, benzimidazolyl,
benzopyrazolyl, quinolinyl, isoquinolinyl, methylene-dioxy-phenyl, ethylene-1,2-dioxy-phenyl
or trimethylen-1,3-dioxyphenyl wherein the oxy groups are bound to adjacent ring atoms of
the phenyl ring, where each of the heterocyclyl moieties is unsubstituted or substituted as

mentioned above for substituted phenyl R?;

R* is hydrogen;

L is methylene;

and T is methylene;

or a pharmaceutically acceptable salt thereof.

A preferred embodiment of the invention relates to a compound of the formula 1,

wherein

R’ is unsubstituted or substituted aryl, unsubstituted or substituted aryl-alkyl, or acy}

R? is unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted aryl-alkyl, unsubstituted or substituted
mono- or bicyclic heterocyclyl-alkyl, unsubstituted or substituted cycloalkyl-alkyl, with the
proviso that if L is methylene (-CHy-), oxy (-O-), thio (-S-) or unsubstituted (-NH-)or
substituted imino, R? is selected from one of the mentioned groups and from hydrogen;

R® is hydrogen, unsubstituted or substituted alkyl, substituted or unsubstituted aryl,
unsubstituted or substituted heterocyclyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted aryl-alkyl, unsubstituted or substituted heterocyclyl-alkyl,
unsubstituted or substituted cycloalkyl-alkyl or, if L is oxy or unsubstituted or substituted
imino, has one of the meanings just mentioned or is unsubstituted or substituted
alkylcarbonyl, unsubstituted or substituted arylcarbonyl, unsubstituted or substituted
heterocyclylcarbonyl, unsubstituted or substituted cycloalkylcarbonyl, unsubstituted or
substituted aryl-alkylcarbonyl, unsubstituted or substituted heterocyclyl-alkyl carbonyl,
unsubstituted or substituted cycloalkyl-alkyl carbonyl, etherified carboxy, carbamoy! or N-
mono- or N,N-di-substituted amino-carbonyl; substituted or unsubstituted alkylsulfonyl,
substituted or unsubstituted arylsulfonyl; substituted or unsubstituted aryl-alkyl sulfonyl N-
mono- or N,N-di-substituted amino-sulfonyl;

R*is hydrogen or hydroxy; with the proviso that when R® is hydrogen, then R* is hydroxyl;
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L is a bond, methylene (-CHz-), oxy (-O-), or unsubstituted (-NH-)or substituted imino, with
the proviso that if L is a bond then R® is one of the moieties mentioned for R® other than
substituted alkyl;

or R? and R* which then is —O- together with L which then is methylene and the carbon to
which R®*L- and R* are bound form a substituted or unsubstituted ring annealed to an
unsubstituted or substituted aryl, thus forming a spiro compound of the formula |, or

R® and R* together with L form oxo (=0);

and

T is methylene;

or a salt thereof.

Preferred definitions for R’

R' is as defined in the claims, preferably in a first embodiment R' is unsubstituted or
substituted aryl such as phenyl or naphthyl, preferably phenyl, or unsubstituted or substituted
aryl-alkyl, such as phenyl-C;-Cg-alkyl or naphthyl-Cs-Cs-alkyl, preferably phenyl-C.-C4-alkyl,
such as benzyl. When the aryl moiety is substituted, it is preferably mono- or di-substituted.
Suitable substituents are as defined herein, preferably C;-Cs-alkyl, -O-C;-Cr-alkyl, halo-Cs-
Cs-alkyl, halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-Cy-
C,-alkyloxy, nitro, amino, amino-C4-Cz-alkyl, carboxyl, and cyano.

When R! has this definition, then one or more, preferably all of the following substituents
have the following definition:

T is methylene,

L is CH, or O, preferably CH,,

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

R* is hydrogen.
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Preferably in a second embodiment R is acyl. Acyl is preferably unsubstituted or substituted
aryl-carbonyl or -sulfonyl, unsubstituted or substituted heterocyclylcarbonyl, unsubstituted or
substituted cycloalkylcarbonyl, or unsubstituted or substituted alkylcarbonyl or -sulfonyl,
wherein unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyl,
unsubstituted or substituted alkyl and unsubstituted or substituted cycloalkyl are preferably
as defined herein.

Preferred examples for the aryl moiety of the acyl substituent are phenyl and naphthyl.
. When the aryl moiety is substituted, it is preferably mono- or di-substituted. Naphthy! is
preferably mono-substituted and phenyl is preferably mono- or di-substituted, more
preferably di-substituted. Suitable substituents for the aryl moiety are as defined herein,
preferably -(Cy-Cr-alkylene)-(X),~(C-C;-alkylene)-(Y)s~(Co-Cr-alkylene)-H, wherein r and s are
0 or 1 and Y and X are independently O , NH or NH-CO-O-, halo-C;-C;-alkyl, halo, hydroxy,
phenyl- or naphthyloxy, phenyl- or naphthyl-C-C-alkyloxy, nitro, amino, amino-C,-C-alkyl,
carboxyl, and cyano. Preferred examples of -(Cy-Cr-alkylene)-(X),-(Cs-Cr-alkylene)-(Y)s-(Co-
C,-alkylene)-H include —(O or NH)-C;-Cr-alkyl, -C4-C7-alkyl, (O or NH)-C4-Cr-alkylene-(O or
 NH)-C+-C-alkyl, -(O or NH)-C;-Cr-alkylene-(O or NH)-H, -C;-Cr-alkylene-(O or NH)-C4-C+-
alkylene-(O or NH)-C;-Cr-atkyl, -C4-Cr-alkylene-(O or NH)-C-Cs-alkyl, or -C;-Cr-alkylene-
NH-CO-O-C;-C-alkyl, most preferably -OMe, -OCsHsOMe, -NH-butyl, methyl, ethyl, -C,Ha-
NH-CO-OMe, -CH,0C.H,OMe, -OC,H,0C;H,, -OCsHsOH, -C,H,0Me, -C3H:OMe and —NH-
C:HOMe. Most preferably the aryl moiety is unsubstituted or substituted with OMe and/or -
OC3HsOMe.

Preferred examples for the heterocyclyl moiety of the acyl substituent are mono- or bicyclic
rings. Preferred are aromatic ring systems, or in particular if a bicyclic moiety is
contemplated, partially saturated ring systems, in particular whereby one of the rings is
aromatic and the other is 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  pyrrolylcarbonyl, furanylcarbonyl,  thienylcarbonyl,
pyridylcarbonyl, pyrimidine-2,4-dione-1-, -2-, -3- or —5-yl-carbonyl, indolyl-carbonyl,
benzimidazolyl-carbonyl,  benzopyrazolyl-carbonyl, benzofuranyl-carbonyl,  quinolinyl-
carbonyl, benzo[1,2,5]oxadiazolyl-carbonyl, and 3,4-dihydro-2H-benzo[1,4]oxazinyl carbonyt,
more preferably pyridylcarbonyl, indolyl-carbonyl, benzimidazolyl-carbonyl, benzofuranyl-
carbonyl, quinolinyl-carbonyl, and 3,4-dihydro-2H-benzo[1,4Joxazinyl carbonyl. When the
heterocyclyl moiety is substituted, it is preferably mono-substituted. Suitable substituents for
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the heterocyclyl moiety are as defined herein, preferably -(Co-Cr-alkylene)-(X)-(C4-Cs-
alkylene)-(Y)s-(Co-C;-alkylene)-H, wherein r and s are 0 or 1 and Y and X are independently
O , NH or NH-CO-O-, halo-C;-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy, phenyl- or
naphthyl-C,-C;-alkyloxy, nitro, amino, amino-C;-Cr-alkyl, carboxyl, and cyano. Preferred
examples of —(CO-C7-alkylene)—(X),-(C,-Cy-alkylene)-(Y)s-(Co—Cy—alkylene)-H include —(O or
NH)-C4~C;-alkyl, -C,-Cr-alkyl, (O or NH)-C,-Cr-alkylene-(O or NH)-C4-Cr-alkyl, -(O or NH)-
C,-C-alkylene-(O or NH)-H, -C,-Cr-alkylene-(O or NH)-C,-C;-alkylene-(O or NH)-C1-Cr-alkyl,
-C,-Cr-alkylene-(O or NH)-C,-Cr-alkyl, or -C4-Cralkylene-NH-CO-O-C4-Cr-alkyl, more
preferably -OMe, -OC,H,OMe, -NH-butyl, methyl, ethyl, - C,Hs-NH-CO-OMe,
CH,OC,H,OMe, -OC;H,;0C;H,, -OC3H:OH, -C:H;OMe, -CsHsOMe and —NH-CsH:OMe, yet
more preferably -NH-propyl, -C.H,OMe and -CsHcOMe. Most preferably the heterocyclyl
moiety is unsubstituted or substituted -NH-butyl, Me, -C,H,OMe or -C3HsOMe.

Preferred examples for the cycloalkyl moiety of the acyl substituent are monocyclic rings,
preferably C3-Cr-cycloalkyl, more preferably Cs, Cs, Csand Ce-cycloalkyl, most preferably
cyclopropyl. The cycloalkyl moiety may be substituted or unsubstituted. When the cycloalkyi
moiety is substituted, it is preferably mono-substituted.  Suitable substituents for the
cycloalkkyl moiety are as defined herein, preferably O-C4-Cs-alkyl, halo, hydroxy,
unsubstituted' or substituted, preferably unsubstituted, phenyl, unsubstituted or substitute,
preferably unsubstituted, 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, carboxyl, and cyano, most
preferably phenyl or naphthyl.

Preferred examples for the alkyl moiety of the acyl substituent is branched or straight chain
C,-C;-alkyl which may be substituted or unsubstituted. When the alkyl moiety is substituted,
it is preferably mono-substituted. Suitable substituents for the alkyl moiety are as defined
herein, preferably O-Ci-Cg-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;-Cr-alkyl, carboxyl, and cyano.
Preferably the alkyl moiety is substituted.

Preferred definitions for R
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R? is as defined in the claims, preferably in a first embodiment R* is unsubstituted or
substituted aryl such as phenyl or naphthyl, preferably phenyl. When the aryl rhoiety is
substituted, it is preferably mono- or di-substituted. Suitable substituents are as defined
herein, preferably C-Cr-alkyl, -O-C4-Cs-alkyl, halo-C;-C7-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-C4-Cz-alkyl,
carboxyl, and cyano.

Preferably in a second embodiment R? is unsubstituted or substituted aryl-alkyl, such as
phenyl-C;-Cs-alkyl or naphthyl-C,-Cs-alkyl, preferably phenyl-C.-Cq-alkyl, such as benzyl,
phenethyl, phenyl-CH,CH,CH,, phenyl-CH,CH,CH,CH,, phenyl-CH(CHs), naphthyl-CH,,
most preferably benzyl or naphthyl-CH,. When the aryl moiety is substituted, it is preferably
mono- or di-substituted. Suitable substituents are as defined herein, preferably -(Co-Co-
alkylene)-(X)~(Cs-C;-alkylene)-(Y)s-(Co-Cr-alkylene)-H, wherein r and s are 0 or 1 and Y and
X are independently O , NH or -NH-CO-O-, -CO-NH-, NHCO, N(C;-C;-alkyl), halo-C-Cr-
alkyl, halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-
C,-alkyloxy, nitro, amino, N(mono or di- CO-C4-C-alkyl or formyl) amino, amino-C4-C-alkyl,
carboxyl, and cyano. Preferred examples of -(Co-Cr-alkylene)-(X)~(C1-Cr-alkylene)-(Y)s«(Co-
Cralkylene)-H include —(O or NH)-C4-C-alkyl, -CO-NH,, -C4-Cr-alkyl, -NHCO-C,-Cr-alkyl, -
(O or NH)-C;-C;-alkylene~(O or NH)-C,-C-alkyl, (O or NH)-C,-Cr-alkylene-(O or NH)-H, -Cs-
Cralkylene-(O or NH)-C,-C;-alkylene-(O or NH)-C4-C;-alkyl, -C4-C;-alkylene-(O, NH-CO-O,
NHCO or NH)-C;-Cs-alkyl, -C4-Cr-alkylene-(O, NHCO or NH)-H, -C4-Cr-alkylene-N(C-Cr-
alkyl)-C,-Cs-alkyl, -C4-Cr-alkylene-(O or NH)-C-C-alkylene-(O or NH)-H or -C;-Cr-alkylene-
NH-CO-O-C,-Cr-alkyl, most preferably -OMe, -CH:NH,, -CONH,, -CH,N(Me),, -
CH,NHCOMe, -CH,NHCO-H, -CH,NHC.H,OH, NHCOMe, -OC,H,OMe, NHCOMe, or -
OC;HsOMe. Most preferably the aryl moiety is unsubstituted or substituted with halo, OMe
and/or CN.

When R? is aryl or aryl-alkyl, then one or more, preferably all of the following substituents
have the following definition:

T is methylene,

L is CH, or O, preferably CH,,
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R® is aryl such as phenyl or aryl-alkyl, such as phenyl-C;-Cs-alkyl, which are each
unsubstituted or substituted by a suitable substituent such as Cy-Cr-alkyl, -O-C4-Cr-alkyl,
halo-C,-Cr-alkyl, halo, hydroxy, phenyl- or naphthyloxy, phenyl- or naphthyl-C;-Cy-alkyloxy,
nitro, amino, amino-C4-Cr-alkyl, carboxyl, and cyano; preferably each are unsubstituted,
and/or

R*is hydrogen.

Preferably in a third embodiment R? is cycloalkyl or cycloalkyl alkyl such as cycloalkyl-Ci4
alkyl-, in particular cycloalkyl-CH,-. Preferred examples for the cycloalkyl moiety are in each
case monocyclic rings, preferably Cs-Cr-cycloalkyl, more preferably Cs, C4, Cs and Ce-
cycloalkyl. 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-Cs-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;-Cs-alkyloxy, nitro, amino, amino-C;-Cr-alkyl, carboxyl, and cyano,
most preferably pheny! or naphthyl. Most preferably, the cycloalkyl moiety is unsubstituted.

Preferably in a third embodiment R? is unsubstituted or substituted heterocyclyl-alkyl.
Preferred examples for the heteracyclyl moiety are mono- or bicyclic rings. Preferred are
aromatic ring systems, or in particular if a bicyclic moiety is contemplated, 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 pyrrolyl, furanyl, thienyl, pyridyt, pyrimidine-2,4-dione-1-, -2-, -3- or —-5-yl,
indolyl, benzimidazolyl, benzopyrazolyl, benzdfuranyl, quinolinyl, benzo[1,2,5]oxadiazolyl,
and 3,4-dihydro-2H-benzo[1,4Joxazinyl, more preferably thienyl, pyrimidine-2,4-dione-1-, -2-,
-3- or -5-yl, and benzo[1,2,5loxadiazolyl. When the heterocyclyl moiety is substituted, it is
preferably mono-substituted. Suitable substituents for the heterocyclyl moiety are as defined
herein, preferably -(Co-Cy-alkylene)-(X)r-(C1-Cy—alkylene)—(Y)s~(Co-Cy-alkylene)-H, wherein r
and s are O or 1 and Y and X are independently O , NH or NH-CO-O-, halo-C;-C;-alkyl, 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, carboxyl, and cyano. Preferred examples of ~(Co-Cr-



WO 2006/066896 PCT/EP2005/013786

-51—~

alkylene)-(X)~(Cs-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H include —(O or NH)-C,-C-alkyl, -C4-
Cr-alkyl, -(O or NH)-C4-Cs-alkylene-(O or NH)-C,-Cr-alkyl, (O or NH)-C;-C-alkylene-(O or
NH)-H, -C4-Cs-alkylene-(O or NH)-C;-Cr-alkylene-(O or NH)-C,-Cr-alkyl, -C4~C~alkylene-(O
or NH)-C;-Cq-alkyl, or -Ci-Ci-alkylene-NH-CO-O-Cy-Cs-alkyl, more preferably -OMe, -
OC;HsOMe, -NH-propyl, methyl, ethyl, -C,H,-NH-CO-OMe, -CH,OC,H,OMe, -OC,H,OC,H,, -
OC3HsOH, -C,H,OMe, -C3HsOMe and —NH-C;HsOMe, yet more preferably -NH-propyl, -
C,H,OMe and -C;HsOMe. Most preferably the heterocyclyl moiety is unsubstituted.

When R? is cycloalkyl, cycloalkyl alkyl or heterocyclyl-alkyl, then one or more, preferably all
of the following substituents have the following definition:

R' is acyl or aryl, preferably aryl carbonyl,

T is methylene,

L is CH, or O, preferably CH,,

R® 'is aryl such as phenyl or aryl-alkyl, such as phenyl-C4-Cs-alkyl, 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, phenyl- or naphthyl-C,-C-alkyloxy,
nitro, amino, amino-C4-Gy-alkyl, carboxyl, and cyano; preferably each are unsubstituted, most
preferably R® is phenyl,and/or V

R*is hydrogen.

Preferably in a fourth embodiment R® is unsubstituted or substituted alkyl. Preferred
examples for the alkyl moiety of the acyl substituent is branched or straight chain C;-C;-alkyl
which may be substituted or unsubstituted. In one 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. In another
embodiment R? is straight chain alkyl such as methyl, ethyl, n-propyl, n-butyl or n-pentyl,
preferably methyl, ethyl or n-propyl. Straight chain alkyl is preferably substituted. When the
alkyl moiety is substituted, it is preferably mono-, di- or fri-substituted, more preferably mono-
substituted. Suitable substituents for the alkyl moiety 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;-
Cr-alkyloxy, nitro, amino, amino-C,-C;-alkyl, carboxyl, and cyano.
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In one embodiment, both R' and R? are unsubstituted or substituted aryl as defined above.
In one embodiment, both R' and R? are unsubstituted or substituted aryl alkyl as defined
above. In another embodiment, R' is unsubstituted or substituted aryl as defined above and
R? is unsubstituted or substituted ary! alky! as defined above. In another embodiment, R' is
unsubstituted or substituted acyl as defined above and R? is unsubstituted or substituted aryl
as defined above. In another embodiment, R' is unsubstituted or substituted acyl as defined
above and R? is unsubstituted or substituted alkyl as defined above. In another embodiment,
R! is unsubstituted or substituted acyl as defined above and R? is unsubstituted or
substituted cycloalkyl as defined above. In another embodiment, R' is unsubstituted or
substituted acyl as defined above and R? is unsubstituted or substituted heterocyciyl atkyl as
defined above. Most preferably, R' is unsubstituted or substituted acyl as defined above,
preferably substituted aryl carbonyl and R? is unsubstituted or substituted alkyl as defined

above, preferably branched alkyl.

Preferred definitions for T

T is as defined in the claims, preferably in a first embodiment T is methylene. Preferably, in
a second embodiment T is carbonyl. Most preferably, T is methylene.

Preferred definitions for L and R® and R?

L is as defined in the claims, preferably in a first embodiment L is methylene.

In this embodiment R® has preferably one of the foliowing definitions (a) or (b):

(a) R® is preferably unsubstituted or substituted aryl as defined below, more preferably
unsubstituted aryl, such as phenyl or naphthy!, more preferably phenyl.

(b) R® is preferably substituted alkyl. Preferred examples for alkyl are branched or straight
chain C,-Cr-alkyl which may be substituted or unsubstituted. Preferred examples include
methyl, ethyl, isopropyl, n-propyl, n-butyl, sec-butyl or tert-butyl, more preferably methyl,
ethyl or isopropyl, most preferably methyl. The alkyl moiety is 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, halo, hydroxy, unsubstituted or substituted,
preferably unsubstituted, phenyl, unsubstituted or substituted, preferably unsubstituted,
naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C4-Cs-alkyloxy,
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unsubstituted or substituted, preferably unsubstituted, cycloalkyl, nitro, amino, amino-C;-C-
alkyt, N-mono- or N,N~di-substitdted aminocarbonyl, carboxyl, and cyano. A preferred
example is N-mono- or N,N-di-substituted aminocarbonyl which will be described in more
detail below with respect to preferred substituents:

(i) Aminocarbonyl is preferably N-substituted by cycloalkyl. Preferred examples for
the cycloalkyl moiety are monocyclic rings, preferably C;-C;-cycloalkyl, more preferably Cs,
C., Csand Ce-cycloalkyl, in particular Cs-cycloalkyl. 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,-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;-C;-alkyloxy, nitro, amino, amino-C;-Cz-alkyl,
carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl
moiety is unsubstituted.

(i) Aminocarbonyl is preferably N-substituted by unsubstituted alkyl. Preferred
examples for the alkyl moiety are straight chain or branched alkyl, preferably straight chain
alkyl, more preferably methyl ar ethyl.

(i) Aminocarbonyl is preferably N-substituted by substituted alkyl. Preferred
examples for the alkyl moiety are as defined for the unsubstituted alkyl moiety under item (ji).
Particularly preferred is methyl.. The alkyl moiety is typically mono- or di-substituted,
preferably mono-substituted. Suitable substituents for the cycloalkyl moiety are as defined
herein, preferably O-C:-Cg-alkyl, halo, hydroxy, unsubstituted or substituted, preferably
unsubstituted, phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or .
naphthyl-C;-C,-alkyloxy, unsubstituted or substituted, preferably unsubstituted, C;-Cs--
cycloalkyl, such as C;, C4, Csand Cs-cycloalkyl, in particular Cs or Cs-cycloalkyl; substituted,
preferably unsubstituted, heterocyclyl; such as five-or six-membered rings, preferably fully
saturated, preferably containing one heteroatom selected from O or N, such as
tetrahydropyranyl or piperidinyl; nitro, amino, amino-C4-C7-alkyl, carboxyl, and cyano, most
preferably phenyl, heterocyclyl or cycloalkyl.

(iv) Aminocarbonyl is preferably N-substituted by heterocyclyl. Preferred examples for the
heterocyclyl moiety are mono- or bicyclic rings, more preferably mnocyclic rings such as 5~ or
6-membered rings. Preferred are saturated ring systems or aromatic ring systems, in

particular saturated ring systems. The heterocyclyl moiety has preferably 1, 2 or 3, more
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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 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-C;-Cz-alkyl,
carboxyl, and cyano, more preferably phenyl-C,-C-alkyl,. Suitable phenyl substituents
include C;-Cs-alkyl, -O-C-Cralkyl, halo-C-Cr-alkyl, halo, hydroxyl and amino. Most
preferably the heterocyclyl moiety is unsubstituted.

(v) Aminocarbonyl is preferably N-substituted by aryl. Preferred examples of aryl include
phenyl or naphthyl, more preferably phenyl. When the aryl moiety is substituted, it is
preferably mono- or di-substituted. In particular, phenyl is preferably mono-substituted. Most
preferably aryl is unsubstituted. Suitable substituents are as defined herein, preferably C;-
C,-alkyl, -O-C;-Cr-alkyl, halo-C,-Cr-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-C4-Cr-alkyl, carboxyi,

and cyano.

The above substituents apply to both the N-mono-substituted and the N-di-substituted
aminacarbonyl. Preferably in the case of-di-substituted aminocarbonyl, the first substituent is
selected from one of the above and the other is preferably C-Cs-alkyl, such as methyl, ethyl,

isopropyl or cyclopropyi.

Alternatively, N-di-substituted aminocarbonyl can be a ring formed by the N and the two

substituents such as a pyrrolidine or piperidine ring.

According to the first embodiment R* is. preferably hydrogen or OH, more preferably

hydrogen.
Preferably in a second embodiment L is O.

Preferably in this embodiment, R?® is one of the following (a) to (f):

(@) Preferably R® is unsubstituted or substituted aryl.

Preferred examples of aryl include phenyl or naphthyl, more preferably phenyl. When the aryl
moiety is substituted, it is preferably mono- or di-substituted. In particular, phenyl is
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preferably mono-substituted. Most preferably aryl is mono-substituted. Suitable substituents
are as defined herein, preferably C,-Cz-alkyl, -O-C;-C;-alkyl, halo-C4-Cr-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,-Cr-alkyl, carboxyl, and cyano, most preferably haloalkyl such as CFs.

(b  Preferably R®is unsubstituted or substituted ary! alkyl.

Preferred examples of the alkyl moiety include C;-C4-alkyl, in particular CH,.

Preferred examples of the aryl moiety include phenyl, naphthyl or 1,2,3,4-tetrahydronaphthyi,
more preferably phenyl. When the aryl moiety is substituted, it is preferably mono- or di-
substituted. In particular, phenyl is preferably unsubstituted, mono- or di-substituted.
Naphthyl is preferably unsubstituted or mono-substituted. 1,2,3,4-Tetrahydronaphthyl is
preferably tetra-substituted, in particular by alkyl. Suitable substituents are as defined
herein, preferably Cy-Cr-alkyl, -O-C-Cs-alkyl, halo-C;-Cz-alkyl, halo-C1-C7-alkyl-O-, halo,"
hydroxy, unsubstituted or substituted, preferably substituted phenyl, unsubstituted or
substituted, preferably unsubstituted, naphthyl, unsubstituted or substituted, preferably
substituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C,-Cz-alkyloxy, unsubstituted or substituted, preferably unsubstituted,
heterocyclyl, nitro, amino, amino-C;-C;-alkyl, carboxyl, and cyano. In this context, if phenyl,
naphthyl, phenyl- or naphthyloxy, phenyl- or naphthyl-C,-Cz-alkyloxy, heterocyclyl are
substituted, they are preferably mono-or di-substituted. Preferred substituents include C;-C4-
alkyl, -O-C;-C-alkyl, halo—C1-C7-alkyl, halo, hydroxy, amino, amino-C4-C;-alkyl, acylamino,
heterocyclyl, such as aromatic heterocyclyl, in particular pyrrolyl and benzo[1,3]dioxole, and

cyano.

(©) Preferably R? is unsubstituted or substituted heterocyclyi-alkyl.

Preferred examples of the alkyl moiety include C;-C,-alkyl, in particular CH,.

Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are
aromatic ring systems, or in particular if a bicyclic moiety is contemplated, 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-membered rings preferably containing a nitrogen atom, in particular
oxadiazolyl, oxazolyl, isoxazolyl or pyrrolyl; or bicyclic ring systems preferably containing an



WO 2006/066896 PCT/EP2005/013786

-56 —

oxygen atom, in particular  2,3-dihydro-benzo[1,4]dioxinyl, 3,4-dihydro-2H-
benzo]b][1,4]dioxepinyl, benzofuranyl, benzo[1,2,5]oxadiazolyl or 3,4-dihydro-2H-
benzo[1,4Joxazinyl, more preferably oxadiazolyl, oxazolyl, isoxazolyl, 2,3-dihydro-
benzo[1,4]dioxinyl, 3,4-dihydro-2H-benzo[b][1,4]dioxepinyl, or benzofuranyl. @ When the
heterocyclyl moiety is substituted, it is preferably mono-substituted. Suitable substituents for
the heterocyclyl moiety are as defined herein, preferably halo, hydroxy, unsubstituted or
substituted phenyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-
Cralkyloxy, nitro, amino, amino-C,-Cr-alkyl, carboxyl, and cyano, more preferably
unsubstituted or mono-substituted phenyl. Suitable phenyl substituents include C4-C-alkyl, -
0-C,-Cs-alkyl, halo-C4-Cs-alkyl, halo, hydroxyl and amino. Most preferably the heterocyclyl
moiety is unsubstituted.

(d) Preferably R? is unsubstituted or substituted alkyt.
Preferred examples for alkyl are branched or straight chain C,;-Cs-alkyl which may be
substituted or unsubstituted. Preferred examples include methyl, ethyl, isopropyl, n-propyl, n-
butyl, sec-butyl or tert-butyl, more preferably methyl, ethyl or isopropyl, most preferably
methyl. The alkyl moiety 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, halo,

hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl, unsubstituted or -
substituted, preferably unsubstituted, naphthyl, unsubstituted or substituted, preferably

unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,

phenyl- or naphthyl-C,-Cs-alkyloxy, unsubstituted or substituted, preferably unsubstituted,

cycloalkyl, nitro, amino, amino-C,-C;-alkyl, N-mono- or N,N-di-substituted aminocarbonyl,

carboxyl, and cyano. A preferred example is N-mono- or N,N-di-substituted aminocarbonyl

which will be described in more detail below with respect to preferred substituents:

(i) Aminocarbonyl is preferably N-substituted by cycloalkyl. Preferred examples for
the cycloalkyl moiety are monacyclic rings, preferably Cs-Cr-cycloalkyl, more preferably Cs,
C,4, Csand Cg-cycloalkyl, in particular Cs-cycloalkyl. 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-Cs4-
alkyl, halo, hydroxy, unsubstituted or substituted phenyl, naphthyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
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preferably unsubstituted, phenyl- or naphthyl-C,-C,-alkyloxy, nitro, amino, amino-C;-C;-alkyl,
carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl
moiety is unsubstituted.

(i) Aminocarbonyl is preferably N-substituted by unsubstituted alkyl. Preferred
examples for the alkyl moiety are straight chain or branched alkyi, preferably straight chain
alkyl, more preferably methyl! or ethyl. -

(iii) Aminocarbonyl is preferably N-substituted by substituted alkyl. Preferred

examples for the alkyl moiety are as defined for the unsubstituted alkyl moiety under item (ii).
Particularly preferred is methyl.. The alkyl moiety is typically mono- or di-substituted,
preferably mono-substituted. Suitable substituents for the cycloalkyl moiety are as defined
herein, preferably O-C,-C,-alkyl, halo, hydroxy, unsubstituted or substituted, preferably
unsubstituted, phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C;-C;-alkyloxy, unsubstituted or substituted, preferably unsubstituted, C;-Cs-
cycloalkyl, such as Cs, C4, Csand Ce-cycloalkyl, in particular Cs or Cs-cycloalkyl; substituted,
preferably unsubstituted, heterocyclyl, such as five-or six-membered rings, preferably fully
saturated, preferably containing one heteroatom selected from O or N, such as
tetrahydropyranyl or piperidinyl; nitro, unsubstituted or substituted, preferably unsubstituted,
amino, unsubstituted or substituted, preferably unsubstituted, amino-C,-Cz-alkyl, whereby the
amino moiety can be substituted by -C4-Cr-alkyl, cycloalkyl, phenyl or heterocyclyl; carboxyl,
and cyano, most preferably phenyl, heterocyclyl or cycloalkyl.
(iv) Aminocarbony! is preferably N-substituted by heterocyclyl. Preferred examples for the
heterocyclyl moiety are mono- or bicyclic rings, more preferably mnocyclic rings such as 5- or
6-membered rings. Preferred are 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-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-C,-C;-alkyl,
carboxyl, and cyano, more preferably phenyl-C,-Cs-alkyl,. Suitable phenyl substituents
include C;-Cs-alkyl, -O-C-Cralkyl, halo-C-Cr-alkyl, halo, hydroxyl and amino. Most
preferably the heterocyclyl moiety is unsubstituted.
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The above substituents apply to both the N-mono-substituted and the N-di-substituted
aminocarbonyt. Preferably in the case of-di-substituted aminocarbonyl, the first substituent is
selected from one of the above and the other is preferably C,-Cs-alkyl, such as methyl, ethyl,

isopropyl or cyclopropyl.

Alternatively, N-di-substituted aminocarbonyl can be a ring formed by the N and the two
substituents such as a pyrrolidine or piperidine ring.

(e) Preferably R® is unsubstituted or substituted aminocarbonyl.

Aminocarbonyl is preferably N-mono- or N,N-di-substituted aminocarbonyl, that is mono- or
di-substituted at the nitrogen by one or more moieties selected from unsubstituied or
substituted, preferably substituted, alkyl, unsubstituted or substituted, preferably substituted,
aryl, or unsubstituted or substituted, preferably substituted, cycloalkyl. :
Preferred examples for the alkyl moiety of the substituted aminocarbony! substituent are
branched or ‘'straight chain C;~-C;-alkyl which may be substituted or unsubstituted. Preferred
examples include methyl, ethyl or isopropyl, most preferably methyl. The alkyl moiety is
preferably substituted. When the atkyl 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. More preferred examples of alkyl substituents of the substituted
aminocarbony! substituent are as follows:

(i) ary), preferably unsubstituted or substituted phenyl or naphthyl. Aryl may be
unsubstituted or further substituted such as mono- or di-substituted. Suitable substituents
are as described herein, preferably O-C;-Cy4-alkyl, halo, hydroxy, unsubstituted or substituted,
preferably unsubstituted, heterocyclyl, such as 5- or 6-membered, preferably nitrogen
containing aromatic or saturated rings, preferably pyrrolyl, morpholinyl, piperidyl and
pyrrolidinyl, nitro, amino, acylamino, amino-C4-Cz-alkyl, carboxyl, and cyano.

(ii) heterocyclyl, preferably unsubstituted or substituted mono- or bicyclic ring
systems. Preferred are, in particular if a bicyclic moiety is contemplated, aromatic ring
systems or fully saturated ring systems, or, in particular if a bicyclic moiety is contemplated,
aromatic ring systems 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

membered rings preferably containing a nitrogen, or oxygen atom, in particular pyrrolyl,
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furanyl, pyridyl, imidazolyl, thiazoyl, oxazolyl, pyrrolidinyl, tetrahydrofuranyl, or bicyclic ring
systems containing 5- or 6 membered rings preferably containing a nitrogen or oxygen atom,
in particular quinilinyl, isoquinolinyl, benzofuranyl, indolyl, benzoimidazolyl, benzothiazotyl,
2,3-dihydrobenzofuranyl, benzo[1,3]dioxolyl, or 2,3-dihydro-benzo[1,4]dioxinyl. When the
heterocyclyl moiety is substituted, it is preferably mono-substituted. Suitable substituents for
the heterocyclyl moiety are as defined herein, preferably C-Cr-alkyl, halo, hydroxy, nitro,
unsubstituted or substituted, preferably unsubstituted, amino, unsubstituted or substituted,
preferably unsubstituted, amino-C4-Cz-alkyl, whereby the amino moiety can be substituted by
-C-Cr-alkyl, cycloalkyl, phenyl or heterocyclyl; carboxyl, and cyano, more preferably Ci-Cq4-
alkyl such as methyl. Most preferably the heterocyclyl moiety is unsubstituted or , if present,
N-substituted.

(iii) halo, hydroxy, nitro, amino, amino-C1-C-alkyl, carboxyl, and cyano.

Preferred examples for the aryl moiety of the substituted aminocarbonyl substituent are
phenyl or naphthyl. Aryl may be unsubstituted or further substituted such as mono- or di-
substituted. Suitable substituents are as described herein, preferably O-C4-Cq-alkyl, halo,
hydroxy, nitro, amino, acylamino, amino-C-Cr-alkyl, carboxyl, and cyano.

Preferred examples for the cycloalkyl moiety of the substituted aminocarbonyl substituent are
monocyclic rings, preferably Cs-Cr-cycloalkyl, more preferably Cs, Cs, Cs and Ce-cycloalkyl,
yet more preferably Cs and Cg-cycloalkyl. 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;-Cy-
alkyl, halo, hydroxy, nitro, amino, amino-C,-C7-alkyl, carboxyl, and cyano, most preferably
phenyl or naphthyl. Most preferably, O-C-C-alkyl or hydroxyl.

Typically aminocarbonyl is N-mono-substituted. If aminocarbonyl is N-di-substituted, the first
substituent is selected from one of the above and the other is preferably C,-C4-alkyl, such as

methyl, ethyl or isopropyl.

" Preferably R® is unsubstituted or substituted heterocyclyl carbonyl.
Preferred examples for heterocyclyl moiety of the heterocyclyl carbonyl are monocyclic rings,
preferably 5 or 6-memberedrings. Preferably these rings are fully saturated. Preferably the
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rings contain one or two, more preferably 1 heteroatom selected from O or N, more
preferably N. Most preferred is pyrrolidinyl. The heterocyclyl moiety may be substituted or
unsubstituted. Preferred substituents include C,-G-alkyl, O-C,-Cr-alkyl, halo-C;-C-alkyl,
halo, hydroxy, unsubstituted or substituted, preferably substituted, phenyl or naphthyl,
unsubstituted or substituted, preferably substituted, phenyl- or naphthyloxy, unsubstituted or
substituted, preferably substituted, phenyl- or naphthyl-C4-Cz-alkyloxy, nitro, amino, amino-
C,-C-alkyl, carboxyl, and cyano,-most preferably substituted phenyl whereby the substituent
is preferably C-Cz-alkyl, O-C;-Cs-alkyl, halo-C4-Cr-alkyl, halo, hydroxy, nitro, amino, amino-

C,-Cy-alkyl, carboxyl, and cyano, most preferably halo.

According o the second embodiment R* is preferably hydrogen or OH, more preferably
hydrogen.

Preferably in a third embodiment L is NH or substituted NH. In this instance substituted NH
means preferably substituted with cycloalkyl alkyl, alkyt or with N-monao- or N,N-di-substituted
aminocarbonyl substituted alkyl. Cycloalkyl alkyl is preferably cycloalkyl-Cq4 alkyl-, in
particular cycloalkyl-CH,-. Preferred examples for the cycloalkyl moiety are monocyclic rings,
preferably Cs-C;-cycloalkyl, more preferably Cs, C;, Cs and Cg-cycloalkyl, in particular Cs-
cycloalkkyl. Preferred examples for alkyl substituent of substituted NH are branched or
straight chain C;-Cy-alkyl which may be substituted or unsubstituted. Preferred examples
include methyl, ethyl, isopropyl, n-propyl, n-butyl, sec-butyl or tert-butyl, more preferably
methyl, ethyl or isopropyl, most preferably methyl. With N-mono- or N,N-di-substituted
aminocarbonyl substituted alky! is preferably the same as defined below under item (e), in
particular (e) (iii), namely N-mono- or N,N-di-substituted aminocarbonyl substituted with
substituted alkyl such as alkyl substituted with phenyl or cycloalkyl, in particular phenyl.

Preferably in this third embodiment, R® is one of the following (a) to (m):

(a) Preferably R® is unsubstituted or substituted aryl-alkyl.

unsubstituted or substituted aryl-alkyl, such as phenyl-C4-Cs-alkyl or naphthyl-C4-Cs-alkyl,
preferably phenyl-C,-Cs-alkyl, such as benzyl, phenethyl, phenyl-CH,CH,CH,, phenyl-
CH,CH(OH)CH,, phenyl-CH,CH,CH,CH;, phenyl-CH(CHs), naphthyl-CH,, maost preferably
benzyl or naphthyl-CH,. When the aryl moiety is substituted, it is preferably mono- or di-
substituted. Suitable substituents are as defined herein, preferably -(Co-Cr-alkylene)-(X)-
(C4-Cr-alkylene)~(Y)s-(Co-Cr-alkylene)-H, wherein r and s are 0 or 1 and Y and X are
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independently O , NH or -NH-CO-O-, -CO-NH-, NHCO, N(C:-Cr-alkyl), halo-C,-C;-alkyl, halo,
hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyloxy,
unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-Cs-alkyloxy,
nitro, amino, N(mono or di- CO-C;-Cr-alkyl or formyl) amino, amino-C-Cr-alkyl, carboxyl,
and cyano. Preferred examples of -(Co-Cr-alkylene)-(X)~(C,-Cr-alkylene)-(Y)s~(Co-Cr-
alkylene)-H include —(O or NH)~C4-Cr-alkyl, -CO-NH,, -C,4-Cr~alkyl, -NHCO-C4-Cy-alkyl, -(O or
NH)-C;-C-alkylene-(O or NH)-C4-Cr-alkyl, -(O or NH)-C;-C;-alkylene-(O or NH)-H, -C~-Cs-
alkylene-(O ar NH)-C,-C-alkylene-(O or NH)-C;-Cr-alkyl, -C4-Cz-alkylene-(O, NH-CO-O,
NHCO or NH)-C-Cr-alkyl, -C-Cr-alkylene-(O, NHCO or NH)-H, -C-C-alkylene-N(C;-C-
alky!)-C,-Cr-alkyl, -C+-Cr-alkylene-(O or NH)-C,-C;-atkylene~-(O or NH)-H or -C4-Cr-alkylene-
NH-CO-O-C4-Cr-alkyl, most preferably -OMe, -CH,NH,, -CONH; -CH;N(Me);, -
CH,NHCOMe, -CH,NHCO-H, -CH,NHC.H,OH, NHCOMe, -OC,H,OMe, NHCOMe, or -
OC3HsOMe. Most preferably the aryl moiety is unsubstituted or substituted with halo, OMe
and/or CN.

(b) Preferably R® is unsubstituted or substituted heterocyclyl or unsubstituted or
substituted heterocyclyl-alkyl.
Preferably heterocyclyl alkyl is heterocyclyl-C,4 alkyl-, in particular heterocyclyl-CHo-.
Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are
saturated ring systems, 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.
Particuiarly preferred examples include 5-membered rings preferably containing a nitrogen
atom, in particular pyrrolidinyl or tetrahydrofuranyl; or bicyclic ring systems preferably
containing a nitrogen or oxygen atom, in particular 2,3-dihydro-benzo[1,4]dioxinyl, 3,4-
dihydro-2H-benzo[b][1,4]dioxepinyl, benzofuranyl, benzo[1,2,5]oxadiazolyl, benzimidazolyl or
3,4-dihydro-2H-benzo[1,4]Joxazinyl, more preferably pyrrolidinyl, benzimidazolyl or 3,4-
dihydro-2H-benzo[1,4]oxazinyl. When the heterocyclyl moiety is substituted, it is preferably
mono-substituted. Suitable substituents for the heterocyclyl moiety are as defined herein,
preferably -C,-Cr-alkyl, halo, hydroxy, unsubstituted or substituted phenyl, unsubstituted or
substituted, preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyl-C,-C-alkyl, nitro, amino, amino-C,-Cz-alkyl,
carboxyl, and cyano, more preferably phenyl-C;-Cr-alkyl,. Suitable phenyl substituents
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include C;-Cy-alkyl, -O-C4-Cr-alkyl, halo-C,-C;-alkyl, halo, hydroxyl and amino. Most

preferably the heterocyclyl moiety is unsubstituted.

(c) Preferably R® is unsubstituted or substituted cycloalkyi.

Preferred examples for the cycloalkyl moiety are- monocyclic rings, preferably C;-Ci-
cycloalkyl, more preferably C,, Cs, Cs and Ce-cycloalkyl. 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;-C4-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,
carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl
moiety is unsubstituted.

(d) Preferably R® is unsubstituted or substituted cycloalkyl-alkyl.

Preferably cycloalky! alkyl is cycloalkyl-C,4 alkyl-, in particular cycloalkyl-CH.-. Preferred
examples for the cycloalkyl maiety are monacyclic rings, preferably Cs-Cr-cycloalkyl, more
preferably Cs, C4, Csand Cs-cycloalkyl, in particular Cs-cycloalkyl. 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;-Cs-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-C-Cy-alkyl, carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably,
the cycloalkyl moiety is unsubstituted.

(e) Preferably R® is unsubstituted or substituted alkyl.

Preferred examples for alkyl are branched or straight chain C:-C;-alkyl which may be
substituted or unsubstituted. Preferred examples include methyl, ethyl, isopropyl, n-propyl, n-
butyl, sec-butyl or tert-butyl, more preferably methyl, ethyl or isopropyl, most preferably
methyl. The atkyl moiety 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-C4-Cy-alkyl, halo,
hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl, unsubstituted or
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substituted, preferably unsubstituted, naphthyl, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyl-C,-C;-alkyloxy, unsubstituted or substituted, preferably unsubstituted,
cycloalkyl, nitro, amino, amino-C-Cr-alkyl, N-mono- or N,N-di-substituted aminocarbonyl,
carboxyl, and cyano. A preferred example is N-mono- or N,N-di-substituted aminocarbony!
which will be described in more detail below with respect to preferred substituents:

(i) Aminocarbonyl is preferably N-substituted by cycloalkyl. Preferred examples for
the cycloalkyl moiety are monocyclic rings, preferably C;~Cz-cycloaltkyl, more preferably Cs,
C4, Csand Cg-cycloalkyl, in particular Cs-cycloalkyl. 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-Cs-
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-C+-C-alkyl,
carboxyl, and cyano, most preferably phenyl or naphthyl. Most preferably, the cycloalkyl
moiety is unsubstituted.

(i) Aminocarbonyl is preferably N-substituted by unsubstituted alkyl. Preferred
examples for the alkyl moiety are straight chain or branched alkyl, preferably straight chain
alkyl, more preferably methyl or ethyl. .

(i) Aminocarbonyl is preferably N-substituted by substituted alkyl. Preferred
examples for the alkyl moiety are as defined for the unsubstituted alkyl moiety under item (ji).
Particularly preferred is methyl.. The alkyl moiety is typically mono- or di-substituted,
preferably mono-substituted. Suitable substituents for the alkyl moiety are as defined herein,
preferably O-C4-Cs-alkyl, halo, hydroxy, unsubstituted or substituted, preferably
unsubstituted, phenyl, naphthyl, unsubstituted or substituted, preferably unsubstituted,
phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyl-C-Cr-alkyloxy, unsubstituted or substituted, preferably unsubstituted, Cs-C;-
cycloalkyl, such as Cj, C4, Cs and Ce-cycloalkyl, in particular Cs or Cs-cycloalkyl; substituted,
preferably unsubstituted, heterocyclyl, such as five-or six-membered rings, preferably fully
saturated, preferably containing one heteroatom selected from O or N, such as
tetrahydropyranyl or piperidinyl; nitro, unsubstituted or substituted, preferably unsubstituted,
amino, unsubstituted or substituted, preferably unsubstituted, amino-C4-Cr-alkyl, whereby the
amino moiety can be substituted by -C4-Cr-alkyl, cycloalkyl, pheny! or heteracyclyl; carboxyl,
and cyano, most preferably phenyl, heterocyclyl or cycloalkyl.



WO 2006/066896 PCT/EP2005/013786

-64 —

(iv) Aminocarbonyl is preferably N-substituted by heterocyclyl. Preferred examples for the
heterocyclyl moiety are mono- or bicyclic rings, more preferably mnocyclic rings such as 5- or
6-membered rings. Preferred are 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-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-C,-Cs-alkyl, -
carboxyl, and cyano, more preferably phenyl-C,-Cz-alkyl,. Suitable phenyl substituents
include C;-Cr-alkyl, -O-C,-Cs-alkyl, halo-C;-C;-alkyl, halo, hydroxyl and amino. Most
preferably the heterocyclyl moiety is unsubstituted.

(v) Aminocarbonyl is preferably N-substituted by aryl. Preferred examples of aryl include
phenyl or naphthyl, more preferably phenyl. When the aryl moiety is substituted, it is
preferably mono- or di-substituted. In particular, phenyl is preferably mono-substituted. Most
preferably aryl is unsubstituted. Suitable substituents are as defined herein, preferably C;-
Cqalkyl, -O-C4-Cr-alkyl, halo-C4-Cr-alkyl, halo, hydroxy, unsubstituted or substituted,
preferably unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyl-C,-Cz-alkyloxy, nitro, amino, amino-C4-Cr-alkyl, carboxyl,

and cyano.

The above substituents apply to both the N-mono-substituted and the N-di-substituted
aminocarbonyl. Preferably in the case of-di-substituted aminocarbonyl, the first substituent is -
selected from one of the above and the other is preferably C,-Cs-alkyl, such as methyl, ethyl,

isopropyl or cyclopropyl.

Alternatively, N-di-substituted aminocarbony! can be a ring formed by the N and the two

substituents such as a pyrrolidine or piperidine ring.

(f) Preferably R® is unsubstituted or substituted arylcarbonyl.

Preferred examples for the aryl moiety of the arylcarbonyl substituent are phenyl or naphthyl.
Aryl may be unsubstituted or further substituted. When the aryl moiety is substituted, it is
preferably mono- or di-substituted. Suitable substituents are as defined herein, preferably -
(Co-Cr-alkylene)-(X),~(C4-Cr-alkylene)~(Y)s-(Co-Cr-alkylene)-H, wherein r and s are 0 or 1 and
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Y and X are independently O , NH or -NH-CO-O-, -CO-NH-, NHCO, N(C;-C-alkyl), halo-C,-
C;-alkyl, halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C,-
C;-alkyloxy, nitro, unsubstituted or substituted, preferably unsubstituted, amino, whereby the
amino moiety can be substituted by -C;-C-alkyl, cycloalkyl, phenyl or heterocyclyl; N(mono
or di- CO-C-Cr-alkyl or formyl) amino, amino-C,-C+-alkyl, carboxyl, and cyano. Preferred
examples of -(Co-Cr-alkylene)-(X)-(C,-Cr-alkylene)-(Y)s-(Co-Cr-alkylene)-H include (O or
NH)-C-Cr-alkyl, -CO-NH;, -C;-C-alkyl, -NHCO-C,-Cr-alkyl, -(O or NH)-C,-Cs-alkylene~(O or
NH)-C;-Cr-alkyl, (O or NH)-C,-Cr-alkylene-(O or NH)-H, -C;-Cr-alkylene~(O or NH)-C4-C7-
alkylene-(O or NH)-C4-Cr-alkyl, -C+-Cr-alkylene~(O, NH-CO-O, NHCO or NH)-C,-Cr-alkyl, -
C,-Cr-alkylene-(O, NHCO or NH)-H, -C;-Cs-alkylene-N(C;-Cr-alky})-C;-Cr-alkyl, -C+-Cr-
alkylene-(O or NH)-C;-C-alkylene-(O or NH)-H or -C;-C;-alkylene-NH-CO-O-C;-Cr-alkyl,
most preferably -OMe, -CHyNH,, -CONH,, -CH,N(Me),, -CH.NHCOMe, -CH;NHCO-H, -
CH,NHC,H,OH, NHCOMe, -OC,H,;OMe, NHCOMe, or -OC;HsOMe. Most preferably the aryl
moiety is unsubstituted or substituted with halo, OMe and/or CN.

(9) Preferably R® is unsubstituted or substituted atkylcarbonyl.

Preferred examples for the alkyl moiety of the alkylcarbonyl substituent is branched or
straight chain C,-C;-alkyl, more preferably C;-Cs-alkyl, most preferably methy! or ethyl, which -
may be substituted or unsubstituted. When the alkyl moiety is substituted, it is preferably
mono-substituted. Preferably the alkyl moiety is substituted. Suitable substituents for the
alkyl moiety are as defined herein, preferably O-C,-C,-alkyl, halo, hydroxy, unsubstituted or
substituted, preferably unsubstituted, phenyl or naphthyl, unsubstituted or substituted,
preferably unsubstituted, Cs-Cr-cycloalkyl, or substituted, preferably unsubstituted,
heterocyclyl, such as 5-or six-membered rings, preferably fully saturated, preferably
containing one heteroatom selected from O or N, such as tetrahydropyranyl, nitro, amino,
amino-C4-Cr-alkyl, carboxyl, and cyano, more preferably phenyl, heterocyclyl, cycloalkyl
and/or OH.

(h) Preferably R® is unsubstituted or substituted cycloalkyl-carbonyl.

Preferred examples for the cycloalkyl moiety are monocyclic rings, preferably Cs-Cr-
cycloalkyl, more preferably Cs, C4, Cs and Ce-cycloalkyl, in particular Ce-cycloalkyl. 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
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are as defined herein, preferably -C,-Cs-alkyl, O-C,-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-C-Cr-alkyl, carboxyl, and cyano, most preferably phenyl
or naphthyl. Most preferably, the cycloalkyl moiety is unsubstituted.

(i) Preferably R® is unsubstituted or substituted heterocyclyl-carbonyl
Preferred examples for the heterocyclyl moiety are mono- or bicyclic rings. Preferred are -
saturated ring systems, 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 6-membered rings preferably containing an oxygen
atom atom, in particular motpholinyl or tetrahydropyranyl; or bicyclic ring systems preferably -
containing a nitrogen or oxygen atom, in particular 2,3-dihydro-benzo[1,4]dioxinyl, 3,4- .
dihydro-2H-benzo[b][1,4]dioxepinyl, benzofuranyl, benzo[1,2,5]oxadiazolyl, benzimidazolyl or
3.4-dihydro-2H-benzo[1,4Joxazinyl, more preferably tetrahydropyranyi. When the
heterocyclyl moiety is substituted, it is preferably mono-substituted. Suitable substituents for -
the heterocyclyl moiety are as defined herein, preferably halo, hydroxy, unsubstituted or
substituted phenyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-
C,-alkyl, nitro, amino, amino-C4-Cr-alkyl, carboxyl, and cyano, more preferably phenyl-C4-C-
alkyl,. Suitable phenyl substituents include C,;-Cz-alkyl, -O-C,~-C;-alkyl, halo-C4-Cr-alkyl,
halo, hydroxyl and amino. Most preferably the heterocyclyl moiety is unsubstituted.

® Preferably R® is unsubstituted or substituted etherified carboxy.
Preferred examples of the etherified carboxy include a carbonyl group to which one of the
following groups are bound:

(i) O-alkyl, whereby preferred examples for the alkyl moiety of the etherified carboxy
substituent are branched or straight chain C;-Cs-alkyl which may be substituted or
unsubstituted. Preferred examples include methyl, ethyl, isopropyl, n-propyl, n-butyl, sec-
butyl or tert-butyl, more preferably methyl, ethyl or isopropyl, most preferably methyl. The -
alkyl moiety 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
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alkyl moiety are as defined herein, preferably O-C,-C4-alkyl, halo, hydroxy, unsubstituted or
substituted, preferably unsubstituted, phenyl, unsubstituted or substituted, preferably
unsubstituted, naphthyl, unsubstituted or substituted, preferably unsubstituted, phenyl- or
naphthyloxy, unsubstituted or substituted, preferably unsubstituted, phenyl- or naphthyl-C;-
Cr-alkyloxy, unsubstituted or substituted, preferably unsubstituted, cycloalkyl, nitro, amino,
amino-C,-C-alkyl, N-mono- or N,N-di-substituted aminocarbonyl, such as monosubstituted
aminocarbonyl with e.g. alkyl or cycloalkyl, carboxyl, and cyano, most preferably the
substituent is phenyl, preferably unsubstituted phenyl, cycloalkyl, preferably cyclohexyl, and
N-mono- or N,N-di-substituted aminocarbonyl, preferably monosubstituted with cycloalkyl
such as cyclopropyl.

(ii) O-aryl, preferably unsubstituted or substituted phenyl or naphthyl, more preferably
phenyl. Aryl may be unsubstituted or further substituted such as mono- or di-substituted.
Suitable substituents are as described herein, preferably C;-C;-alkyl, O-C;-C;-alkyl, halo-C;-
C;-alkyl, halo, hydroxy, unsubstituted or substituted, preferably unsubstituted, amino,
acylamino, unsubstituted or substituted, preferably unsubstituted, amino-C4-Cs-alkyl ,
whereby the amino moiety can be substituted by -Ci-Cs-alkyl, cycloalkyi, phenyl or
heterocyclyl, carboxyl, and cyano. Preferably aryl is unsubstituted.

(iii) O-cycloalkyl, preferably monocyclic rings, more preferably Cs-Co-cycloalkyl, yet
more preferably Cs, C4, Cs and Ce-cycloalkyl, still more preferably Cs and Ce-cycloalkyl. 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 C;-Cralkyl, O-Cs-Cs-alkyl, halo, hydroxy, nitro,
unsubstituted or substituted, preferably unsubstituted, amino, unsubstituted or substituted,
preferably unsubstituted, amino-C,-Cr-alkyl , whereby the amino moiety can be substituted
by -C4+-Cr-alkyl, cycloalkyl, phenyl or heterocyclyl; carboxyl, and cyano. Most preferably
cyloalkyl is unsubstituted.

() Preferably R® is unsubstituted or substituted aminocarbonyl.
Aminocarbonyl is preferably N-mono- or N,N-di-substituted aminocarbony, that is mono- or
di-substituted at the nitrogen by one or more moieties selected from unsubstituted or
substituted, preferably substituted, alkyl, unsubstituted or substituted, preferably substituted,
aryl, or unsubstituted or substituted, preferably substituted, cycloalkyi.

Preferred examples for the alkyl moiety of the substituted aminocarbony! substituent are
branched or straight chain C,-C;-alkyl which may be substituted or unsubstituted. Preferred
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examples include methyl, ethyl or isopropyi, most preferably methyl or ethyl. The alky!
moiety 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. A preferred example of an alkyl substituent of the substituted
aminocarbonyl substituent is aryl, preferably unsubstituted or substituted phenyl or naphthyi.
Aryl may be unsubstituted or further substituted such as mono- or di-substituted. Suitable
substituents are as described herein, preferably C;-Cz-alkyl, O-C,-C4-alkyl, halo-C,-Cs-alkyl,
halo, hydroxy, nitro, amino, acylamino, amino-C~-Cz-alkyl, carboxyl, and cyano.

Typically aminocarbonyl is N-mono-substituted. If aminocarbonyl is N-di-substituted, the first
substituent is selected from one of the above and the other is preferably C;-C,-alkyl, such as

methyl, ethyl or isopropyl.

1)} Preferably R® is unsubstituted or subsiituted arylsufonyl.

Preferred examples of the aryl moiety of arylsufonyl include unsubstituted or substituted
phenyl or naphthyl. Aryl may be unsubstituted or further substituted such as mono- or di- -
substituted. Suitable substituents are as described herein, preferably C;-Csalkyl, O-C4-C4-
alkyl, halo-C;-Cr-alkyl, halo, hydroxy, 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, amino,
acylamino, amino-C-Cr-alkyl, carboxyl, and cyano. Preferably aryl is unsubstituted or
substituted with C4-Cy-alkyl, such as methyl, unsubstituted phenyloxy, or O-C;-C-alkyl, such
as OMe or O-isopropyl.

(m) Preferably R® is unsubstituted or substituted alkylsufonyi.

Preferred examples for the alkyl moiety of the alkylsulfonyl substituent is branched or straight
chain C;-C-alkyl, more preferably Cs-C4-alkyl, most preferably methyl or ethyl, which may be
substituted or unsubstituted. When the alkyl moiety is substituted, it is preferably mono-
substituted. Preferably the alkyl moiety is substituted. Suitable substituents for the alkyl
moiety are as defined herein, preferably O-C,-C4-alkyl, halo, hydroxy, unsubstituted or
substituted, preferably unsubstituted, phenyl or naphthyl, such as with C;-C;-alkyl, O-C4-Cs-
alkyl, halo-C,-Cz-alkyl, halo-C1-C7-alkyl-O-, halo, hydroxy, amino, acylamino, amino-C,-C-
alkyl, carboxyl, and cyano mono-substituted phenyl; unsubstituted or substituted, preferably
unsubstituted, phenyl- or naphthyloxy, unsubstituted or substituted, preferably unsubstituted,
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phenyl- or naphthyl-C-Cr-alkyl, unsubstituted or substituted, preferably unsubstituted, Cs-C;-
cycloalkyl, such as Cs and Cg-cycloalkyl; or substituted, preferably unsubstituted,
heterocyclyl, such as 5-or six-membered rings, preferably fully saturated, preferably
containing one heteroatom selected from O or N, such as tetrahydropyranyl; nitro, amino,
amino-C,-Cr-alkyl, carboxyl, and cyano, more preferably phenyl, heterocyclyl, cycloalkyl
and/or OH. A most preferred example of a substituted alkylsulfonyl is and unsubstituted

benzylsuifonyi.

According to the third embodiment R* is preferably hydrogen or OH, more preferably
hydrogen.

Preferably in a fourth embodiment L is a bond. In this embodiment R® is preferably
hydrogen. According to the fourth embodiment R* is preferably OH.

Preferably in a fifth embodiment R® and R* together with L form oxo (=0).

Preferably in a sixth embodiment R® and R* which then is —O- together with L which then is
methylene and the carbon to which R>-L- and R* are bound form a substituted or
unsubstituted, preferably unsubstituted, 5-7 membered, preferably 5-membered, ring
annealed to an unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyt or
unsubstituted or substituted cycloalkyl, preferred a unsubstituted or substituted aryl, in
particular phenyl, which may be unsubstituted or further substituted such as mono- or di-
éubstituted. Suitable substituents are as described herein, preferably C4-Cr-alkyl, O-C4-C,4-
alkyl, halo-C4-Cr-alkyl, halo, hydroxy, amino, acylamino, amino-C;-Cz-alkyl, carboxyl, and

cyano. Preferably aryl is unsubstituted.
It is most preferred that R* is H independently of the other definitions of the substituents.

Independently of L and R®, R* can be OH. In this embodiment it is preferred that
(a) L is methylene and R® is aryl, in particular phenyl, which may be unsubstituted or
further substituted such as mono- or di-substituted. Suitable substituents are as
described herein, preferably C4-Cr-alkyl, O-C;-Cs-alkyl, halo-C4-Cr-alkyl, halo,
hydroxy, amino, acylamino, amino-C,-Cr-alkyl, carboxyl, and cyano. Preferably aryl
is unsubstituted or substituted by halo; or
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(b) Lis abond and R%is H.

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 1, or a salt thereof, selected from the compounds

given in the Examples, as well as their use.

Process of Manufacture
A compound of formula I, 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
I the process is novel at least as analogy process, especially as described or in analogy to
methods described herein in the illustrative Examples, or modifications thereof, preferably in

general by

A) for the synthesis of a compound of the formula | wherein T is methylene, carbonyl or
thiocarbonyl and R', R% R® R* and T have the meanings given above or below for a

compound of the formula |, reacting an acid of the formula i,

TG
N

PR

or a reactive derivative thereof, wherein R®, R* and L are as defined for a compound of the

formula | an PG is a protecting group, with
@) an amino compound of the formula Ili,
R'R®*NH (y

wherein R' and R? are as defined for a compound of the formula |, under condensation

conditions and
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(a) to obtain a compound of the formula | wherein T is carbonyl and wherein R', R% R?,
R% L and PG are as defined for compounds of the formula |, removing protecting
groups or

(b) , if desired, reducing the carbonyl group in the obtainable compound of the formuia
IV (a special compound of the formula 1),

F}’G
N
R4
R1\N C L—Rs3
A\
R Yy

vy
wherein R', R2, R®, R*, L and PG are as defined for compounds of the formula i

and Ill, to a methylene group, and, to obtain a compound of the formula | wherein
R', R?, R, R* L and PG are as defined for compounds of the formula | and T is
methylene, removing protecting groups;

or

()] with an amino compound of the formula V,
R%*NH, V)

wherein R' is as defined for a compound of the formula 1, to give a compound of
the formula VI,

Z—1

R4

"N—C L—R3
\}
R2 0

H

%)
wherein R?, R®, R* and L are as defined for a compound for the formula | and PG
is a protecting group, and either

(a) reducing the carbonyl group whereby a compound of the formula Vi
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ITG
N

4
H. ;_Z/R

N—C L—Rs3
Rz/ H,
\%D)]
is obtained wherein R? R® R’ L and PG are as defined for a compound of
the formula VI, and reacting the compound of the formula VIl with a

compound of the formula VIIi,
R'-Z (Vi

wherein R’ is as defined for a compound of the formula | and Z is a leaving
group,
and, to obtain a compound of the formula | wherein T is methylene and R’,
R?, R®, R* and L are as defined for a corresponding compound of the
formula |, removing protecting groups;
or
(b) reacting the compound of the formula VI with a compound of the formula Vil
as defined above and, to obtain a compound of the formula | wherein T is
carbonyl and R, R?, R® R* and L are as defined for a compound of the
formula 1, removing protecting groups;

B) for the synthesis of a compound of the formula | wherein T is methylene and R', R%, R®, R
and T have the meanings given above or below for a compound of the formula |, reacting an
aldehyde of the formula IX,

I'DG
N
PUES

wherein R®, R* and L are as defined for a compound of the formula | and PG is a protecting

group, either
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0] with an amino compound of the formula Il as defined above under the conditions
for reductive amination and, to obtain a compound of the formula | wherein R', R?,
R?, R* and L are as defined for a compound of the formula | and T is methylene,
removing protecting groups;

or

(i) with an amino compound of the formula V as defined above whereby a compound
of the formula X

i'DG
N

4

— — R3
. /N (1_312 L—R
X)

is obtained wherein R?, R®, R* and L are as defined for a compound of the
formula | and PG is a protecting group, under conditions for reductive
amination and then reacting the compound of the formula X
()} with a compound of the formula VIl as defined above or
)] for introduction of a moiety R bound vial a methylene group that is

part of said R', with an aldehyde of the formula VHiI*

R'-CHO (VHI)
wherein R™ is a moiety complementing the moiety R"-CH,- thus
obtainable to a corresponding moiety R' (that is bound via a
methylene) in the resulting compound, under conditions of reductive
amination,

and, to obtain a compound of the formula | wherein T is methylene and R’,
R? R® R*and L are as defined for a compound of the formula |, removing

protecting groups;

C) for the synthesis of a compound of the formula | wherein R, R? and T are as defined for a
compound of the formula 1, R® is unsubstituted or substituted alkyl, substituted or
unsubstituted aryl, unsubstituted or substituted heterocyclyl, unsubstituted or substituted
unsubstituted or substituted cycloalkyl, unsubstituted or substituted aryl-alkyl, unsubstituted
or substituted heterocyclyl-alkyl, unsubstituted or substituted cycloalkyl-alkyl, substituted or
unsubstituted alkylsulfonyl, substituted or unsubstituted arylsulfonyl, substituted or
unsubstituted  heterocyclylsulfonyl, substituted or unsubstituted cycloalkylsuifonyi,
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unsubstituted or substituted alkylcarbonyl, unsubstituted or substituted arylcarbonyi,
unsubstituted or substituted heterocyclylcarbonyl, etherified carboxy or (less preferably) N-
moo- or N,N-disubstituted amino-sulfonyl, R* is hydrogen and L is oxy, thio or unsubstituted
or substituted imino, a compound of the formula XI,

PG

!
N

1 R4
R\ ;‘}

" /N T L—H
(Xn
wherein R', R?, R* and T are as just defined, PG is a protecting group and L is oxy, thio or
unsubstituted or substituted imino, is reacted

(i) with a compound of the formula XIi,
R%-z o))

wherein Z is a leaving group and R® is as just defined,

or

(i) in the case where L is imino or monosubstituted imino, under the conditions of reductive
amination with an aldehyde of the formula XIIA

R#*-CHO (Xi1A)

wherein R* is a moiety completing a moiety R*-CH, thus obtainable to a corresponding
moiety R® in the resulting compound,

and, to obtain a corresponding compound of the formula |, removing protecting groups;

D) for the preparation of a compound of the formula | wherein R', R? and T are as defined
under formula | and R® and R* together with L form oxo, thioxo or unsubstituted or substituted
imino, oxidising a compound of the formula Xl as defined above but wherein L is oxy (so that
—L-H is —OH) to a corresponding oxo compound of the formula Xill,



WO 2006/066896 PCT/EP2005/013786

-75—

PG
N
, > <
) -1 0
R

xnn

wherein R', R and T are as defined under formula | and, if desired, converting the oxo group
to a thioxo or unsubstituted or substituted imino group, and, to obtain a corresponding

compound of the formuta I, removing the protecting group(s);

E) for the synthesis of a compound of the formula 1, wherein R', R?, L and T are as defined
for a compound of the formula I, R® is unsubstituted or substituted alkyl, substituted or
unsubstituted aryl, unsubstituted or substituted heterocyclyl, unsubstituted or substituted -
cycloalkyl, unsubstituted or substituted aryl-alkyl, unsubstituted or substituted heterocyclyl-
alkyl or unsubstituted or substituted cycloalkyl-alkyl, and R* is hydroxy, reacting a compound
of the formula Xlll as defined above with a metallo reagent of the formula XIV,

R®-L-Mg-Hal (XIV)

wherein R is as just defined and Hal is halo, and, to obtain a corresponding compound of

the formula }, removing protecting groups;

F) for the synthesis of a spiro compound of the formula | wherein R', R%and T are as defined
for a compound of the formula | and R® and R* which then is —O- together with L which then
is methylene and the carbon té which R*L- and R* are bound form a substituted or
unsubstituted ring annealed to an unsubstituted or substituted aryl, unsubstituted or
substituted heterocyclyl or unsubstituted or substituted cycloalkyl, reacting @ compound of
the formula XV,
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4
) \N-—T Lj R3
R2/
Xv)
wherein R!, R?and T are as defined for a compound of the formuta I, R® is substituted or
unsubstituted aryl, unsubstituted or substituted heterocyclyl, or unsubstituted or substituted
cycloalkyl, each of which carries a leaving group, L is methylene and R* is hydroxy, in the
presence of a strong base to obtain a corresponding spiro compound of the formula 1,

removing protecting groups;

G) for the synthesis of a compound of the formula | wherein R, R? and L are as defined for a
compound of the formula 1, R* is hydrogen, L is oxy, thio or imino and R® is N-mono-
substituted amino-carbonyl, reacting a compound of the formula Xi as shown above under C)
wherein L is-oxy, thio or imino and the other moieties are as described above, with an

ioscyanate compound of the formula XIB,
R**-NCO (XuB)

wherein R%®* is a substitutent completing the corresponding N-mono-substituted amino-
carbonyl, and removing protecting groups to obtain the corresponding compound of the

formula I; or

H) for the synthesis of a compound of the formula | wherein R', R®and T are as defined for a
compound of the formula |, L is oxy, thio or unsubstituted or substituted imino and R%is as
defined above, reacting a reactive derivative of a compound of the formula Xl as defined
above under C), wherein instead of —L-H a leaving group is present, R* is hydrogen and the
other moieties are as defined under C), with a compound of the formula XIIC,

R3-L-H (XIIC)

wherein R® is as defined for a compound of the formula | and L is oxy, thio or unsubstituted
or substituted imino, and removing protecting groups to obtain the corresponding compound

of the formula [;
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and, if desired, subsequent to any one or more of the processes mentioned under (A) to (H)
converting an obtainable compound of the formula | or a protected form thereof into a different
compound of the formula 1, 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 sait
thereof, and/or separating an obtainable mixture of isomers of a compound of formula I into

individual isomers;

where in any of the starting materials (especially of the formulae Il to XV), 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 the corresponding

compound of the formula |, or a salt thereof.

Preferred Reaction Conditions

The preferred reaction conditions for the reactions mentioned above under A) to F), as well

as for the transformations and conversions, are as follows:

The condensation reaction in A) (i) between an acid of the formula ii, or a reactive derivative
thereof, and an amino compound of the formula Ill preferably takes place under customary
condensation conditions, where among the possible reactive derivatives of an acid of the
formula 1 reactive esters (such as the hydroxybenzotriazole (HOBT), pentafluorophenyl, 4-
nitrophenyl or N-hydroxysuccinimide ester), acid halogenides (such as the acid chloride or
bromide) or reactive anhydrides (such as mixed anhydrides with lower alkanoic acids or
symmetric anhydrides) are preferred. Reactive carbonic acid derivatives can also be formed
in situ. The reaction is carried out by dissolving the compounds of formulae land ll in a
suitable solvent, for example a halogenated hydrocarbon, such as methylene chloride, N,N-
dimethyiformamide, 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 or diisopropylethylamine (DIEA) and, if the reactive derivative of the acid of the
formula 1l is formed in situ, a suitable coupling agent that forms a preferred reactive
derivative of the carbonic acid of formula Wl in situ, for example dicyclohexylcarbodiimide/1-
hydroxybenzotriazole (DCC/ HOBT); bis(2-oxo-3-oxazolidinyl)phosphinic chloride (BOPCI);
O-(1,2-dihydro-2—oxo—1-pyridyl)-N,N,N‘,N'-tetramethyluroniu‘m tetrafluoroborate (TPTU); O-
benzotriazol-1-y)-N,N,N’, N'-tetramethyluronium tetrafluoroborate (TBTU); (benzotriazol-1-
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yloxy)-tripyrrolidinophosphonium-hexafluorophosphate (PyBOP) or 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochloride/hydroxybenzotriazole (EDCI/HOBT). 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 is pre-

ferably carried out under an inert gas, e.g. nitrogen or argon.

The subsequent removal of a protecting group under A) (i) (a), e.9. PG, such as tert-
butoxycarbonyl, benzyl or 2-(trimethylsilyl)-ethoxycarbonyl, 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 TFA or hydrohalic
acid, such as HCI, in an appropriate solvent, e.g. an ether, such as dioxane, at customary
temperatures, e.g. at room temperature, the removal of benzy! can be achieved e.g. by
reaction with ethylchloroformate or 2-trimethylsilylethyl-chloroformate in an appropriate
solvent, e.g. toluene, at elevated temperatures, e.g. from 80 to 110 °C, and subsequent
removal of the resulting ethoxycarbonyl group by hydrolysis in the presence of a base, e.g.
an alkali metal hydroxide, such as potassium hydroxide, in an appropriate solvent, e.g. in an
alcohol, such as ethanol, at elevated temperatures, e.g. from 80 to 120 °C, and 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 acetoneitrile, preferably at elevated temperatures, e.g. under reflux

conditions.

The reduction of a carbonyl group can preferably take place in the presence of an
appropriate complex hydride, e.g. borane dimethylisulfide complex, in an appropriate solvent,
such as an ether, e.g. tetrahydrofurane, at preferred temperatures between room
temperature and the reflux temperature of the reaction mixiure or at 140-150 °C, the
subsequent removal of (a) protecting group(s) can be achieved as just described.

In step A) (ii), the reaction between a compound of the formula V with an acid of the formula
Il, or a reactive derivative thereof, preferably takes place under conditions analogous to
those described above for reaction A) (i), the subsequent reduction under A) (i) (a) pre-
ferably under the reaction conditions described under A) i) (b) before the removal of the
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protecting group. The reaction between a compound of the formula VIl and a compound of
the formula VIII under A) (i) (a) preferably takes place under customary substitution
conditions, e.g. in the case where an aryl moiety R' is to be coupled and Z is halo, e.g. iodo
or bromo, in the presence of copper (e.g. Venus copper), sodium or potassium iodide and a
base, such as potassium carbonate, in the presence or preferably absence of an appropriate
solvent, e.g. at elevated temperatures in the range from, for example, 150 to 250 °C, or
(especially if Z in formula VIII is bromo) in the presence of a strong base, such as an alkali
metal alkoholate, e.g. sodium tert-butylate, in the presence of an appropriate catalyst, such
as [Pd(p-Br)(t-BusP)],, in the presence of an appropriate solvent, e.g. an aromatic solvent,
such as toluene, at preferred temperatures between room temperature and the reflux
temperature of the mixture, or (e.g. where the moiety R' is unsubstituted or substituted alkyl)
in the presence of a base, such as an alkali metal carbonate, such as potassium carbonate,
if useful in the presence of an alkali metal halogenide, e.g. sodium or potassium iodide, in an
appropriate solvent, such as dimethyl formamide, at preferably elevated temperatures, e.g.
between 50 ° C and the reflux temperature of the mixture, or, where R is to be bound via a -
carbonyl or sulfonyl group, under condensation conditions e.g. as described above under A)
(i) a); the reactions can preferably take place under a protective gas, such as nitrogen or
argon. The subsequent removal of (a) protecting group(s) takes place as described above
under A) (i) (@).

The reaction under B) (i) between an aldehyde compound of the formula IX with an amino
compound of the formula IIl preferably takes 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 cyanoborhydride, 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; the subsequent removal of protecting groups takes place e.g.

as described above under A) (i) (a).

The reaction under B) (i) between an aldehyde compound of the formula IX with an amino
compound of the formula V takes place under customary conditions for reductive amination,
e.g. as just described unter B) (i), the subsequent reaction under B) (ii)(I) between a thus
obtainable compound of the formula X and a compound of the formula Vil under customary
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substitution conditions, e.g. as described above for reaction A) (i) (b), the subsequent
reaction under B) (i) (1) under conditions as just described for reductive amination, and the

removing of (a) protecting group(s) takes place e.g. as described above under A) (i) (a).

The reaction under C) (i) between a compound of the formula Xi and a compound of the
formula XII preferably takes place in the presence of a base, such as (especially in the case
of unsubstituted or substituted atkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heterocyclyl, unsubstituted or substituted cycloalkyl, unsubstituted or substituted
aryl-alkyl, unsubstituted or substituted heterocyclyl-alkyl or unsubstituted or substituted
cycloalkyl R®) a strong base, e.g. an alkali metal hydride, such as sodium hydride, in the
presence of an appropriate solvent, such as dimethylformamide, at preferred temperatures
from room temperature to 90 °C, or (e.g. in the case of unsubstituted or substituted alkyl-
sulfonyl, unsubstituted or substituted arylsutfonyl, unsubstituted or substituted heterocyclyl-
sulfony! or unsubstituted or substituted cycloalkylsulfonyl, unsubstituted or substituted aryl-
carbonyl, unsubstituted or substituted heterocyclylcarbonyl or etherified carboxy) a tertiary
nitrogen base, such as triethylamine, in the presence of an appropriate solvent, e.g. a halo-
genated hydracarbon, such as methylene chloride, and/or a hydrocarbon, such as toluene, at
preferred temperatures between 0 °C and 50 °C, e.g. at room temperature. Removal of pro-
tecting groups takes place preferably as described under A) (i) (a).

The reaction. under C) (ii) preferably takes place under conditions analogous to those
described for the reductive amination under B) above.

The oxidation under D) of a hydroxy compound of the formula Xl to a corresponding oxo
compound of the formula Xili preferably takes place in the presence of an appropriate oxi-
dant, such as Dess-Martin-periodinane, in an appropriate solvent, e.g. a halogenated hydro-
carbon, e.g. methylene chioride, at preferred temperatures from 0 °C to 50 °C, e.g. at room
temperature. The optional subsequent conversion of an oxo group into a thioxo group (=S)
can take place in the presence of Lawesson's reagent or under under customary thionation
conditions, the conversion of oxo into an (unsubstituted or substituted) imino by reaction with
protected ammonia (for unsubstituted imino) or a primary amine corresponding to a substi-
tuted imino to be introduced under customary Schiff base formation conditions. Removal of
protecting groups takes place preferably as described under A) (i) (a).
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The coupling under E) between a metallo reagent of the formula XIV and a compound of the
formula X1l takes place under customary reaction conditions, e.g. under Grignard coupling
conditions, in an appropriate solvent, e.g. an ether, such as diethyl ether, at preferred tem-
peratures in the range from —100 to =50 °C, e.g. at —80 to —70 °C. Removal of protecting
groups takes place preferably as described under A) (i) ).

The synthesis of a spiro compound under F) from a compound of the formula XV preferably
takes place in the presence of a strong base, such as an alkali metal hydride, e.g. sodium
hydride, in an appropriate solvent, such as dimethylformamide, preferably at elevated tempe-
ratures, e.g. from 80 to 120 °C, such as 110 °C. Removal of protecting groups takes place
preferably as described under A) (i) (a). That R? in a compound of the formula carries a
leaving group, means that in addition to normal substituents of R® a leaving group, such as

halogen or C,-C;-alkylsulfonyl or the like, is present.

The reaction under G) preferably takes place in the presence of a Lewis Acid, such as alu-
minium chioride, in an appropriate solvent, such as diethylether, at preferred temperatures
from O to 50-°C. Removal of protecting groups takes place as described above or below,

especially as described under the general process conditions.

For reaction H), a leaving group present instead of —L-H in a compound of the formula XI, the
leaving group is preferably halo or more preferably an organic sulfonyl moiety, such as Cs-
Cr-alkylsulfonyl, and the reaction can, for example, take place in an appropriate solvent, such
as dimethytformamide, at preferred temperatures from 0 to 50 °C. Remaval of protecting
groups takes place as described above or below, especially as described under the general

process conditions.

Optional Reactions and Conversions

Compounds of the formula 1, or protected forms thereof directly obtained according to any
one of the preceding procedures 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 | according to known
procedures, where required after removal of protecting groups.
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For example, a lower alkoxy (especially methoxy) group present as a substituent of an aryl
moiety in a compound of the formula | (e.g. as part of R") can be converted into the corres-
ponding hydroxy substituent by reaction, e.g., with boron tribromide in an appropriate sol-
vent, e.g. a halogenated hydrocarbon, at preferred temperatures in the range from —100 to
-50 °C, e.g. at —80 to ~70 °C, yielding the corresponding hydroxy compound of the formula 1.

In an acyl moiety R' of a carbonic acid bound via a carbonyl group to the nitrogen in formula |
binding R', the carbonyl can be reduced to a methylene by treatment with a complex hydride,
especially borane dimethylsulfide complex, under reaction conditions as described above for

process variant A) (i), yielding a corresponding compound of the formula 1.

A cyano group present as substituent on a compound of the formula | can be converted into
an aminomethyl group e.g. by hydrogenation in the presence of a catalyst, such as a trans-
ition metal catalyst, e.g. Raney-Nickel, under customary conditions, e.g. in an alcohol, such
as methanol, at preferred temperatures between 0 °C and 50 °C, e.g. at room temperature,
to yield the corresponding amino compound of the formula |, yielding a corresponding com-
pound of the formula l.

An amino group present as a substituent on a compound of the formula ! can be converted
into an acyl(especially lower-alkanoyl)-amino group e.g. by acylation with a carbonic or sul-
fonic acid, or a reactive derivative thereof, e.g. the corresponding acid halogenide, such as
the acid chloride, or under in situ formation of the corresponding active derivative, under con-
ditions analogous to those described above under A) (i), yielding the corresponding acyl-
amino compound of the formula 1.

An amino group present as a substituent on a compound of the formula I can be converted
into an N,N-di-(C4-C;-alkyl)- or N,N-di-(phenyl- or naphthyl-C,-C;-alkyl)-amino group by al-
kylation e.g. with a corresponding N,N-di-(C;-Cr-alkyl)- or N,N-di-(phenyl- or naphthyi-C,-C+-
alkyl)-halogenide, e.g. —chloride or -bromide, or by reductive amination with a corresponding
oxo compound (wherein one of the methylene groups in the C,-C-alkyl-comprising com-
pound used as precursor carries oxo instead of two hydrogen atoms) under conditions of
reductive amination, e.g. analogous to those described under process variant B) (i) described
above, yielding a corresponding compound of the formula I.
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A nitro group present as substituent on a compound of the formula | can be converted into an
amino group e.g. by hydrogenation in the presence of a catalyst, such as a transition metal
catalyst, e.g. Raney-Nickel, under customary conditions, e.g. in an alcohol, such as metha-
nol, at preferred temperatures between 0 °C and 50 °C, e.g. at room temperature, to yield the
corresponding amino compound of the formula |, yielding a corresponding compound of the

formula 1.

A hydroxy group present as a substituent in a compound of the formula | can be converted
into an alkylated or acylated hydroxy group, €.g. C4-Cr-alkoxy-C4-C-alkoxy, C,-C7-alkoxy or
phenyl- or naphthyl-C,-C-alkyloxy, by reaction with a corre_sponding alkythalogenide or acyl-
halogenide, e.g. a C,-C-alkoxy-C,-C-alkylchloride or -bromide, a C4-Cr-alkylchloride or -
bromide or a phenyl- or naphthyl-C;-C-alkyl-chloride or -bromide, under appropriate custo-
mary substitution reaction conditions, e.g. in the presence of a base, such as an alkali metal
carbonate, e.g. potassium carbonate, or a strong base, such as an alkali metal hydride, e.g.
sodium hydride, in an appropriate solvent, e.g. an amide, such as dimethylformamide, at
preferred temperatures from 0 to 100 °C, e.g. from room temperature to 80 °C, yielding a
corresponding compound of the formula 1.

An imino group in a compound of the formula l, e.g. —NH- as part of a substituent in a-com-
pound of the formula | comprising an N-heterocyclic moiety, can be transformed into a C-Cs-
alkoxy-C4-C-alkylimino group by reaction with a C,-Cr-alkoxy-C4-Cr-alkylhalogenide, e.g.
chloride or bromide, under reactibn conditions as déscribed in the directly preceding para-

graph, yielding a corresponding compound of the formula 1.

An amino group L-R® of a compound of the formula | can be converted into an unsubstituted
or substituted alkylamino (e.g. C+-C-alkylamino, such as isopropylamino), unsubstituted or
substituted cycloalkylamino (e.g. cyclohexylamino), unsubstituted or substituted aryl-alkyl-
amino, unsubstituted or substituted heterocyclyl-alkylamino, unsubstituted or substituted
cycloalkyl-alkylamino, alkyloxycarbonylamino, atkylcarbonylamino, substituted or unsubsti-
tuted alkylsuifonylamino, substituted or unsubstituted arylsulfonylamino (such as C4-Cr-alkyl-
phenylsulfonyl, e.g. tosyl), substituted or unsubstituted heterocyclylsulfonylamino or sub-
stituted or unsubstituted cycloalkylsulfonylamino by reaction with the corresponding unsub-
stituted or substituted alkane, unsubstituted or substituted cycloalkane, unsubstituted or sub-
stituted aryl-alkane, unsubstituted or substituted heterocyclyl-alkane, unsubstituted or substi-



WO 2006/066896 PCT/EP2005/013786

-84 —

tuted cycloalkyl-alkane carrying a keto group instead of a methylene or a formyl group in-
stead of a methyl in the alkyl part, under customary reaction conditions for reductive amina-
tion, e.g. as described above under B) (i); or by reaction with a substituted or unsubstituted
alylsulfonylhalogenide, substituted or unsubstituted arylsulfonylhalogenide, substituted or
unsubstituted heterocyclylsulfonylhalogenide or substituted or unsubstituted cycloalkylsul-
fonylhalogenide under customary reaction conditions, e.g. in the presence of a tertiary ami-
ne, such as triethylamine, in an appropriate solvent, e.g. a halogenated hydrocarbon, such
as methylene chloride, at preferred temperatures from 0 °C to 50 °C, e.g. at room tempe-
rature; yielding a corresponding compound of the formula I.

Salts of compounds of formula | having at least one sélt—forming Qroup may be prepared in a
manner known per se. For example, salts of compounds of formula | having acid groups may be
formed, for example, by treating the compounds with r;'netal 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 hydroxides,
carbonates or hydrogen carbonates, such as sodium or potassium hydroxide, carbonate 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 agent pre-
ferably being used. Acid addition salts of compounds of formula { are obtained in customary
manner, e.g. by treating the c0mpbunds with an acid or a suitable anion exchange reagent.
Internal salts of compounds of formula I 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 neutralisation 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 I can be converted in customary manner into the free com-
pound; 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.

Stereocisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their corres-
ponding 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 pro-
cedures. This separation may take place either at the level of one of the starting compounds or

in a compound of formula I itself. Enantiomers may be separated through the formation of dia-
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stereomeric salts, for example by sait formation with an enantiomer-pure chiral acid, or by

chromatography, for example by HPLC, using chromatographic substrates with chiral ligands.
intermediates and final products can be worked up and/or purified according to customary
methods, e.g. using chromatographic methods, distribution methods, (re-) crystallization, and the

like.

Starting Materials

Starting Materials, including intermediates, for compounds of the formula |, such as the com-
pounds of the formulae I, 1ii, IV, V, V1, Vii, Vili, Viil*, IX, X, X1, XHi, XHA, XiiB, XIIC, Xlil, Xtv
and/or XV and the like, can be prepared, for example, according to methods that are known
in the art, according to methods described in the examples or methods analogous to those

described in the examples, and/or they are known or commercially available.

In the subsequent description of starting materials and intermediates and their synthesis, R,
R™, R, R®, R*, T, L and PG have the meanings given above or in the Examples for the res-
pecive starting materials or infermediates, if not indicated otherwise directly or by the context.
Protecting groups, if not specifically mentioned, can be introduced and removed at appropri-
ate steps in order to prevent functional groups, the reaction of which is not desired in the cor-
responding reaction step or steps, emp(oying protecting groups, methods for their introduc-
tion and their removal are as described above or below, e.g. in the references mentioned

under “General Process Conditions”.

A compound of the formula Il wherein L is methylene can, for example, be obtained by

reacting a compound of the formula XV,

PG-NH-CH,-CH-CN XV
wherein PG is a protecting group, especially benzyl, with a compound of the formula XVil,
R3-CH=CH-CH,-Hal XV

wherein Hal is halo, such as bromo, or a different leaving group, such as tosyl, in the
presence of a base, such as an alkali metal hydroxide, e.g. NaOH, and e.g. benzyl-tri-(N-
butyl)ammonium bromide, in an appropriate solvent, e.g. a halogenated hydrocarbon, such
as methylene chloride, and/or water, preferably at a temperature from 10 to 50 °C, e.g. 40
°C, treating the resulting compound of the formula XVIiI,

R3-CH=CH-CH,-N(PG)-CH,-CH>-CN (Xvin
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wherein the substituents have the meanings just described in the presence of a strong base,
such as sodium hydride, in an appropriate solvent, e.g. hexamethylphosphoroamide, at pre-
ferred temperatures between —10 and 40 °C, thus obtaining a compound of the formula XIX,
I?G
N

e

NC C—R3
H2
(XIX),
which is then hydrolyzed, e.g. in the presence of a hydrohalic acid, such as HCI, in an
appropriate solvent, e.g. acetic acid, water or a mixture thereof, at elevated temperatures,

e.g. under reflux, to the corresponding compound of the formula 1l

A compound of the formula Xl wherein instead of the group —L-H a leaving group is present
and which thus has the formula XX,

I?G
N

. ><
AN

N—T LG

Y
2
R (XX)

wherein LG is a leaving group, especially as described under process variant H) above, can,
for example, be obtained by reacting a compound of the formula XX,

IIDG

N
1 ;(
R\

N—T . OH
/

R? (XX1)

which is a special compound of the formula Xii and can be obtained accordingly, in the
presence of an appropriate base, e.g. a tertiary nitrogen base, such as triethylamine, in an
appropriate solvent, such as a halohydrocarbon, e.g. methylene chioride, at customary
temperatures, e.g. from 0 to 50 °C, with an organic sulfonylhalogenide, e.g. —chloride, to
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introduce an organic sulfonyl leaving group, or with a halogenating agent to introduce a halo

group as leaving group, respectively.

A compound of the formula IX can be obtained from a compound of the formula Ii, e.g. one
described in the last paragraph, by first reducing the carboxy function in the presence of an
appropriate complex hydride, e.g. borane dimethylsulfide, in an appropriate solvent, e.g.
tetrahydrofurane, at preferred temperatures between —20 and 40 °C, to the corresponding
hydroxymethylene compound of the formula XXII,

I?G

N

HO R
L—Re (XX

which is then oxidized to the aldehyde of the formula IX, for example in the presence of Dess
Martin periodinane e.g. in methylene chloride and/or water or of 2,2,6,6,-tetramethyl-1-pipe-
ridinyloxy free radical e.g. in toluene and/or ethyl acetate in the presence of potassium
bromide, water and potassium hydrogencarbonate, at preferred temperatures in the range
from O to 50 °C.

An aldehyde of the formula VII* wherein R'* is aryl that is substituted by C-C;-alkyloxy-C-
Cr-alkyloxy (and possibly other substituents are present) is, for example, obtained by
reacting a corresponding hydroxy substituted aryl with a C,-Cz-alkyloxy-C,-Cr-alkanol in the
presence of triphenylphosphine and a solvent, e.g. tetrahydrofurane, and diethyl diethyl
azodicarboxylate at preferred temperatures between 0 and 50 °C.

A compound of the formula X1 can, for example, be prepared as follows: A compound of the
formula XXIll,

PG

N

g

NC OH e dl)

obtainable e.g. as described in the literature (see e.g. J. Med. Chem. 1997, 40, 3584) is first
protected, e.g. by introduction of a t-butyldimethylsilyl (TBDMS) protecting group in the pre-
sence of imidazole and dimethylformamide at preferred temperatures between 0 and 50 °C.
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The obtainable O-protected compound is then treated to reduce the cyano group into a for-
myl group, e.g. with diisobutylaluminium hydride in toluene at low temperatures, e.g. from —
90 to =70 °C, to give a corresponding compound of the formula XXV,

F"G

N

S

OHC OTBDMS OXIV)

which is then treated first with a compound of the formula V as described above under
reaction conditions as described under process B) (i) above or analogous conditions, then a
compound of the formula VIil as described above, under reaction conditions as described for
the reaction described under B) (i) above or analogous conditions, to give a compound of
the formula XXV,

PG

|
N
R,R,N /(_z
1 \T

OTBDMS V)

from which then the TBDMS group is removed, e.g. by reaction with tetra-butylammonium
fluoride e.g. in tetrahydrofurane at 0 to 50 °C to give the compound of the formula XI. -

A starting material of the formula It wherein R® is unsubstituted or substituted aryl or aryl-
alkyl, unsubstituted or substituted heterocyclyt or heterocyclyl-alkyl, unsubstituted or substi-
tuted cycloalky! or cycloalkyl-alkyl, or unsubstituted or substituted alkyl, preferably as defined
above, and L is absent or methylene, can be obtained by reacting a compound of the formula
XXVI,

R3-L-CHO XXV
wherein R® and L are as just defined, with a compound of the formula XXVII,

O 0O
Ra“—‘O\ ”\/tL
P
O O—Alk

/
Ra (XXVII)

wherein Ra is ethyl or 2,2,2-trifluoroethyl and Alk is lower alkyl, in the presence of a strong
base, e.g. sodium hydride e.g. in tetrahydrofurane at preferred temperatures in the range
from —10 to 40 °C, or in the presence of potassium hexamethyldisiliazane and a crown
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ether, e.g. 18-crown-6, e.g. in tetrahydrofurane and/or toluene at low temperatures, e.g. from
-90 to —70 °C, to give a compound of the formuta XXV,

R3-(CHa)g o 1-CH=CH-COOAIk XXV
wherein R® and Alk are as just defined, which alternatively (especially if L is absent) can also
be obtained by reaction of a compound of the formula R3-Hal, wherein R® is as defined and
Hal is halogen, with an ester of acrylic acid, e.g. the methyl ester, in the presence of an
appropriate base, e.g. triethylamine, and a catalyst, such as Pd(Oac),, in an appropriate
solvent, such as dimethylformamide;
which compound of the formula XVIil is then reacted with a compound of the formula XXIX,

(H3C)3Si-CH-N(PG)-CH2-O-CHjs (XXIX)
wherein PG is a protecting group as defined e.g. for a compound of the formula 1l, in the pre-
sence of an acid, e.g. trifluoroacetic acid, in an appropriate solvent, e.g. toluene, at preferred
temperatures between —10 and 40 °C, to give a compound of the formula XXX,

ITG
N
R3\
COOAIk
(CH2)0 or 1

(XXX)
wherein R® and Alk are as just defined (if desired, the protecting group PG may be replaced
by a different protecting group, e.g. benzyl by tert-butoxycarbonyl), and then hydrolysis to
remove the Alk—goup to give the corresponding free acid of the formula Ii or reduction, e.g.
with lithium aluminium chioride in tentrahydrofurane and followd by oxidation under Dess-
Martin-conditions to the corresponding aldehyde of the formuta X which can thus also be
obatined.

A corresponding compound of the formula IX can be obtained by reducing the carboxy
function in a compound of the formula Il as obtained in the preceding paragraph, e.g. in the
presence of borane dimethylsulfide complex in e.g. tetrahydrofurane at from ~20 °C to 40 °C,
to the corresponding hydroxymethyl function and oxidation of this to the corresponding formyl
function, e.g. with Dess-Martin periodinane e.g. in wet methylenechloride at temperatures
from 0 to 50 °C.
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A compound of the formula IX wherein wherein L is O and R? is as defined for compounds of
the formula IX, especially unsubstituted or substituted aryl, can be obtained by reacting a
compound of the formula XXXI,

HO-R? (XXXI)
wherein R® is as just defined, with a compound of the formula XXXII,

AlkO-C(=0)-C=CH (XXXt
in the presence of a tertiary nitrogen base, e.g. N-methylmorpholine, in an appropriate
salvent, e.g. tetrahydrofurane, at preferred temperatures from —10 to 50 °C, to give a
compound of the formula XXXIli,

AlkO-C(=0)-CH=CH-O-R® (XXX
wherein Alk and R® are as defined; which is then, under reaction conditions as described
above for the reaction of a compound of the formula XXVIIl and one of the formula XXIX,
reacted with a compound of the formula XXVIil as defined above to a corresponding
pyrrofidine of the formula XXX*,

PG

|
N
R3 j_z
o

COOAIK 000

wherein Alk is as just defined and R® is as defined above, which (after optional replacement
of the protecting group PG by a different protecting group PG, e.g. of benzyl by tert-butoxy-
carbonyl), which is a compound of the formula Il that can thus be obtained, which can then
be reduced to the corresponding compound with a hydroxymethylene instead of the group
-COOAlk whidh can then be subjected to oxidation to the corresponding formyl function, e.g.
with Dess-Martin periodinane e.g. in wet methylenechloride at temperatures from 0 to 50 °C,

giving a corresponding compound of the formula IX.

A compound of the formula XI wherein L is NH can, for example, be prepared by reacting a

compound of the formula XXIX, as defined above, e.g. in the presence of an acid, such as

trifluoroacetic acid, in an appropriate solvent, e.g. methylene chloride, at preferred tempera-

tures between —10 and 50 °C, with a carbonic acid of the formula XXXIV,
Alk-O-CO-CH=CH-COOH (XXX1V)

wherein Alk is e.g. lower alkyl, to a corresponding pyrrolidine of the formula XXXV,
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I?G
N

ge

HOOC COOAIK OOXXV)

which can then, e.g. by treatment with diphenylphosphorus azide e.g. in dioxane and in the
presence of a tertiary nitrogen base, e.g. triethylamine, at elevated temperatures, e.g. under
reflux, and a tri-lower alkylsily! ethanol, e.g. trimethyisilyl ethanol, to give the corresponding
protected amino compound of the formula XXXVI,

PG
0 N
ags
T,Si N
H

COOAIk
(XXXVI)

in which the COOAIk group is subsequently hydrolyzed, e.g. with an alkali metal hydroxide,
such as sodium hydroxide or lithium hydroxide, in an appropriate solvent, .g. an alcohol,
such as methanol, at preferred temperatures from 0 to 50 °C, to give the corresponding free
carboxy group which is then reduced to hydroxymethylene, e.g. with a complex hydride such
as borane dimethy! sulphide complex, e.g. in THF and at—20 to 50 °C, which is then oxidised
to formyl (-CHO), e.g. with Dess-Martin periodinane e.g. in wet methylene chloride at
preferred temperatures from 0 to 50 °C to give a compound of the formula XXXV,

PG
0 N
A ol
T3Sl N CHO
H OOV,

this compound can then be reacted with a compound of the formula V and then a compound
of the formula VI as defined above under reaction conditions such as those described
above under process variant B) (i) and subsequent removal of the tri-lower alkyisilylethoxy
group e.g. with tetraethylammonium fluoride in a solvent, e.g. methylene chioride and/or
acetoneitrile, at elevated temperatures, e.g. under reflux, to give an amino compound of the
formula XXXVIl,
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W NRR,
2 (XXXVHI)

which is a compound of the formula Xi wherein L is NH.

In all formulae above where present, the central pyrrolidine and its substituents at positions 3
and 4 may be present in any one ore more of the following configurations, and/or mixtures of
the corresponding isomers may be formed and/or separated into the individual isomers at
appropriate stages:

* * * *

| | i |
N N N N

wherein the left lower bond is also on the left side in any of the formulae intermediates or
starting materials as shown above or final products of the formula 1, the right lower bond on
the right side.

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 partin a given reaction, and they can be introduced and/or
removed at appropriate or desired stages. Reactions comprising the use 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 | is designated a "protecting group”, unless the context
indicates otherwise. The protection of functional groups by such protecting groups, the protect-
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ting 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 Néw York 1981, in "Methoden der organischen Chemie" (Methods of Organic Chemistry),
Houben Weyl, 4th edition, Volume 15/1, 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, Stutigart 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, reduction, 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 neu-
tralizing 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, prefer-
ably 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 atmospheric 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 ménﬁoned specifically or, for example, water, esters, such as lower 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 acetoneitrile, halogenated hydrocarbons, e.g. as methylene chloride or chloroform, acid
amides, such as dimethylformamide or dimethyl acetamide, bases, such as heterocyclic nitrogen

bases, for example pyridine or N-methylpyrrolidin-2-one, carboxylic acid anhydrides, such as
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lower alkanoic acid anhydrides, for example acetic anhydride, cyclic, linear or branched
hydrocarbons, such as cyclohexane, hexane or isopentane, or mixtures of these, for example
agueous 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 process 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 process 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.

Pharmaceutical use, pharmaceutical preparations and methods

As described above, the compounds of the present invention are inhibitors of renin activity

‘ and, thus, may be emplayed 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, hyperaldosteronism, cog-
nitive impairment, alzheimers, dementia, anxiety states and cognitive disorders, and the like.

The present invention further provides pharmaceutical compositions comprising a therapeu-
tically effective amount of a pharmacologically active compound of the instant invention,
alone 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, atherosclerasis, un~
stable coronary syndrome, congestive heart failure, cardiac hypertrophy, cardiac fibrosis,
cardiomyopathy postinfarction, unstable coronary syndrome, diastolic dysfunction, chronic
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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, hyperaldostero-
nism, cognitive impairment, alzheimers, dementia, anxiety states and cognitive disorders and
the like.

Thus, the pharmacologically active compounds of the invention may be employed in the ma-
nufacture of pharmaceutical compositions comprising an effective amount thereof in conjunc-
tion or admixture with excipients or carriers suitable for either enteral or parenteral
administration. 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 polyethy-
leneglycol; for tablets also

¢) binders, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth, methyicellu-
lose, sodium carboxymethyiceliulose and or polyvinylpyrrofidone; if desired

d) disintegrants, e.g., starches, agar, alginic acid or its sodium salt, or effervescent mixtures;
and/or

) 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-
suré 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 barrier
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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 o secure the device to the skin.

Accordingly, the present invention provides pharmaceutical compositions as described above
for the treatment of conditions mediated by renin activity, preferably, hypertension, athero-
sclerosis, 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 neph-
ropathy, vasculopathy and neuropathy, diseases of the coronary vessels, restenosis follo-
wing angioplasty, raised intra-ocular pressure, glaucoma, abnormal vascular growth, hyper-
aldosteronism, cognitive impairment, aizheimers, dementia, anxiety states 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 the-
rapeutic agent, e.g., each at an effective therapeutic dose as reported in the art. Such thera-
peutic agents include:

a) antidiabetic agents such as insulin, insulin derivatives and mimetics; insulin secretagogues
such as the sulfonylureas, e.g., Glipizide, glyburide and Amaryl; insulinotropic sulfonylurea
receptor ligands such as meglitinides, e.g., nateglinide and repaglinide; peroxisome prolife-
rator-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 metformin; alpha-giu-
cosidase inhibitors such as acarbose; GLP-1 (glucagon like peptide-1), GLP-1 analogs such
as Exendin-4 and GLP-1 mimetics; and DPP1V (dipeptidyl peptidase IV) 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 (famesoid X receptor) and LXR (liver X receptor) ligands; cholestyr-
amine; fibrates; nicotinic acid and aspirin;

c) anti-obesity agents such as orlistat; and
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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, perinadopril, 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 Il antag-
onists such as candesartan, eprosartan, irbesartan, losartan, telmisartan and valsartan, in
particular valsartan; g-adrenergic receptor blockers such as acebutolol, atenolol, betaxolol,
bisapralol, 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 referen-
ce. 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 admi-
nistration or together in the same pharmaceutical formulation.

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 compositions comprising a thera-
peutically 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 pre-
ferably 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 freatment of conditions me-

diated by (especially inappropriate) renin activity, preferably, hypertension, atherosclerosis,
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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, hyperaldostero-
nism, 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 medicament,
to the use of a compound of formula | for the preparation of a pharmaceutical composition 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 ac-
ceptable 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 a
therapeutically effective amount of a compound of the present invention to a warm-blooded

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

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 therapeutic com-
bination, 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 concomi-
tantly or in sequence with at least one pharmaceutical composition comprising at least ano-
ther therapeutic agent, preferably selected from anti-diabetic agents, hypolipidemic agents,
anti-abesity agents or anti-hypertensive agents. The kit may comprise instructions for its

administration.
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Similarly, the present invention provides a kit of parts comprising: (i) a pharmaceutical com-
position comprising a compound of the formula 1 according to the invention; and (ii) a phar-
maceutical composition comprising a compound selected from an anti-diabetic, a hypoli-
pidemic agent, an anti-obesity agent, an anti-hypertensive agent, or a pharmaceutically
acceptable 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 I, 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, €.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

responds 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 syn-
drome, 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, hyperaldosteronism, 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 1 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-
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venausly, e.g., as a suspension or in aqueous solution. The concentration level in vitro may
range between about 10° molar and 107" 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 angiotensinagen, releasing the deca-
peptide angiotensin | which is then cleaved in the lungs, the kidneys and other organs to
form the octapeptide angiotensin ll. 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.

The action of renin inhibitors may be demonsirated 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 yiv
and increase in fluorescence is recorded at an excitation wave-length of 350 nm and at an
emission wave-length of 500 hm in a microplate spectro-fluorimeter. IC50 values are
calculated from percentage of inhibition of renin activity as a function of test compound
concentration (Fluorescence Resonance Energy Transfer, FRET, assay). Compounds of the

formula 1, in this assay, preferably show ICs, values in the range from 10 nM to 20 uM

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
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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 M 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. IC50 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

1, in this assay, preferably show ICsp values in the range from 10 nM to 20 pM.

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 yM. The enzyme reaction is stopped by adding an excess of a blocking
inhibitor. The praduct 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 |, in this assay, preferably show 1Cg, values in the range from 10
nM to 20 uM.

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 yM. 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 10 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-
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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 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 con-
scious, 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

AcOH acetic acid

aqg aqueous

Ar phenyl (Scheme1);
left phenyl, right 4-chloro-3-methoxypheny! (Scheme8);
3-cyanophenyl (Scheme10);
4-chlorophenyl (Scheme23)

ARX 4-fluorobenzotrifuloride (Scheme24)

BINAP 2,2'-Bis(diphenylphosphino)-1,1’-binaphthyi

Bn benzyl

Bu butyl (nBu = n-butyl, tBu = tert-butyl)

cc concentrated

c-hexane - cyclohexane

DIBAL-H diisobutylaluminium hydride

DMF dimethylformamide

DMSO dimethylsulfoxide

DPPA diphenylphosphoryl azide
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Et,O
EtOH
Flow

HMPA
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HPLC
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KHMDS
LC-MS
LDA
Me

Mel
MeOH
Min

ML

MS
NMM
NMR
Pd/C
Ph
PyBOP
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1-(3-dimethylaminopropyi)-3-ethylcarbodiimide
hydrochloride

diethylether

tristhylamine

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

minute(s)

milliliter

Mass Spectrometry

4-methylmorpholine

Nuclear Magnetic Resonance

palladium on charcoal

phenyl
(benzotriazol-1-yloxy)-tripyrrolidinophosphonium-
hexafluorophosphate

benzyl (Scheme3);

left 4-chlorophenyl, right 3-cyanobenzyl (Scheme9);
4-methoxy-3-(3-methoxypropoxy)-phenyl (Scheme10);
3-(3-methoxy-propoxy)-4-methyl-phenyl (Scheme 1a);
4-methoxy-3-(3-methoxy-propoxy)-phenyl (scheme
11b);
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methyl (Scheme13);

4-methoxy-3-(3-methoxy-propoxy)-phenyl (Scheme16);
4-methoxy-3-(2-benzyloxy-ethoxy)-phenyl (Scheme17

in upper line);

isopropyl (Scheme23 left lane 2 from bottom), 4-

methoxy-3-(3-methoxy-propoxy)-phenyl (Scheme23

right lane 2 from bottom);

hydrogen (Scheme31);
4-methoxy-3-(3-methoxy-propoxy)-phenyl  (Scheme32
left);
cyclohexylidene (Scheme32 right and bottom),
isopropylidene (Scheme32 right and bottom).

R', R? each phenyl (Scheme2);
R = cyclohexyl, R? = 4-chlorophenyl (Scheme7);
R', R? R' = isopropyl, R* = H (Scheme11)
Ry ratio of fronts
RMgX benzylmagnesium chloride (Scheme28)
RT room temperature
RX methyl iodide (Mel) (Scheme17),

3-chloro-methoxypropane (Scheme19);
benzyl bromide (Scheme23 last lane, Scheme26)

TBAF tetra-butylammonium fiuoride
TBDMS-CI tert-butyldimethylsilyl chloride
TBDMS tert-butyldimethyisilyl

TBME : tert-Butylmethylether

TEA triethylamine

TEMPO 2,2,6,6,-tetramethyl-1-piperidinyloxy free radical
TFA trifluoroacetic acid

THF tetrahydrofurane

RP reverse phase

Prep Preparative

TLC Thin Layer Chromatography

t, retention time
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= Celite® (The Celite Corporation) = filtering aid based on
diatomaceous earth

(= Isolute® NH,, Isolute® is registered for Argonaut Techno-
logies, Inc.) = ion exchange with amino groups based on
silica gel

= Nucleosil®, trademark of Machery & Nagel, Diiren, FRG for
HPLC materials

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

take place at RT.

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

Merck, Darmstadt, Germany.

Scheme1

A

o

2N NaOH

L

N

04

NeH, HMPA

BnN(nBuy), Br 5,
CH,Cl, e
N N Q “
1)(CO)C, LiAH, 'OC' N Q
— -, H ——m L on
2) ArNH, orN “—N  K,CO,; Cu N

1) EtOCOC!

— -

2) KOH

oNE

Example 1: ((3S*,4S*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-phenyl-amine
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Ci

A. 3-[Benzyl-((E)-3-phenyl-allyl)-amino]-propionitrile

To a solution of 3-benzylamino-propionitrile (4.8 kg, 30 mol) and benzyl-tri-(N-butyl)
ammonium bromide (1.08 kg, 3 mql) in 15 L CH.Cl,, a 2 N aqueous NaOH solution (30 L) is
added. The reaction mixture is stirred under N, atmosphere, and a solution of cinnamyl
bromide (5.91 kg, 30 mol) in CH,Cl, (30 L) is added dropwise. The reaction mixture is further
stirred at 40°C for 5 h, diluted with 30 L of CH.Cl, and poured into water (20 L). The layers
are separated, and the aqueous one is extracted with CH.Cl,. The combined organic layers
are dried over MgSO,, filtered and concentrated under reduced pressure to give the title
compound. TLC, Rf (toluene/EtOH, NH,OH 84/15/1) = 0.75.

B. 1,4-Dibenzyl-pyrrolidine-3-carbonitrile

To NaH (80 % in grease, 0.816 kg, 27.2 mol), HMPA (17 L) (exothermic!) is carefully added
under N, atmosphere. The resulting suspension is stirred for 30 min and cooled to 0°C,
before dropwise addition of a solution of 3-[benzyl-((E)-3-phenyl-allyl}-amino]-propionitrile
(5.98 kg, 18.1 mol) in HMPA (16 L) follows. The reaction mixture is allowed to reach RT
overnight and AcOH (1.9 L) is added at 0°C, followed by water (27 L). The reaction mixture
is extracted with toluene (3x25 L), the combined organic layers are dried over MgSO,, filtered
and concentrated under reduced bressure to give the title compound as a brown oil. To a
solution of the residue in EtOH abs. (5 L), a solution of oxalic acid monohydrate (2.28 kg,
18.1 mol) in EtOH abs. (4 L) is added, and the resulting mixture is stirred at RT. 8 L of Et,O
are added, and the mixture is further stirred for 1 h at 5 C. Acetonee and Et,O 1/1 (6 L) are
added, the mixture is centrifuged, and the residue is further washed with Et,0 and filtered.
The resulting material is dried under vacuum to give the desired oxalate salt. To a solution of
the oxalate salt (3.3 kg) in a mixture of water (20 L) and toluene (33 L), NH,OH (25%, 2.6 L)
is added to adjust the pH to 10. The layers are separated, and the aqueous one is extracted
twice with toluene (10 L). The combined organic layers are dried over MgS0,, filtered and
concentrated to give the title compound. TLC, Rf (CHCl./benzene 75/25) = 0. 5.



WO 2006/066896 PCT/EP2005/013786

-107 —

C. (3R*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid

A solution of 1,4-dibenzyl-pyrrolidine-3-carbonitrile (0.828 kg, 3 mol), acetic acid (2.7 L),
water (0.9 L) and concentrated HCl (0.9 L) is refluxed for 18 h. To the solution, charcoal is
added, and the resulting mixture is further stirred at 50°C before filtration of the (still warm)
mixture on a pad of Celite. The filtrate is concentrated under reduced pressure, and the
residue is dissolved into a mixture of MeOH (1.5 L) and water (7.5 L) at 50°C. To the re-
sulting solution, H;O (7.5 L) and toluene (4.5 L) are added, the layers are separated, and the
aqueous one is back-extracted with toluene (4 L). Charcoal is added to the aqueous layer,
and, after filtration on a pad of Celite, the filtrate is basified to pH 6 by addition at 60°C of an
aqueous ammonia solution (10%) to allow the ammonium salt to precipitate out. The mixture
is vigorously stirred for 45 min and allowed to cool to RT before filiration. The resulting com-
pound is re-crystallized in EtOH to give the title compound. TLC, Rf (CH,Cl./MeOH/NH,OH
50/45/5) = 0.45. MS (LC-MS): 296 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100%
CHsCN/H,0 in 5 min, 100% CH3CN/3 min, flow: 1.5 mL/min): 4.15 min.

D. (3R*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid phenylamide

(3R*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid (2 g, 6.77 mmol) is suspended in CHCl
(15 mL) under nitrogen and treated with oxalyl chloride (1.18 mL, 13.54 mmol). The resulting
mixture is stirred overnight at RT and concentrated under reduced pressure. The resulting
crude acid chioride is taken up in toluene (10 mL) and concentrated once more. This opera-
tion is repeated 3 times to assure the excess of oxalyl chloride is eliminated. Finally, to a
solution of the crude oil in CH,Cl, (15 mL) aniline (1.02 mL, 20.30 mmol) and triethylamine
(1.13 mL, 8.12 mmol) are added, and the mixture is refluxed for 8 h. The crude mixture is
then poured into an aqueous saturated solution of NaHCOs, extracted with CH:Cl,, dried
over Na,S0,, filtered and concentrated under reduced pressure. The crude material is puri-
fied on silica gel (eluent: hexane/AcOEt 1/2 to 1/1) to afford the desired compound. TLC, Rf
(c-hexane/AcOEt 50/50) = 0.2. tg (HPLC, Nucleosil C18 column, 10-100% CHsCN in H,O in 5
min, 100% CH;CN for 3 min, CH;CN and H,0O containing 0.1% TFA, flow: 1.5 mL/min): 4.75

min

E. ((3S*,4R*)-1,4-Dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amine

To a solution of (3R* 4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid phenylamide (0.2 g, 0.54
mmol) in THF (3 mL), carefully LiAlH, (1 N in THF, 1.62 mL, 1.62 mmol) is added. The mix-
ture is stirred at reflux for 3 h and allowed to cool to RT, before the careful addition of 0.06
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mL of water followed by 0.06 mL. of an aqueous solution containing 15 % of NaOH and finally
0.12 mL of water follows. The resulting mixture is stirred overnight, filtered and concentrated.
Chromatography on silica ge! (eluent: c-hexane/AcOEt 1/1) gives the title compound (0.19 g).
TLC, Rf (c-hexane/AcOELt 50/50) = 0.3. MS (LC-MS): 357 [M+H]*

F. (4-Chloro-phenyl)-((3R*,4R*)-1 ,A-dibenzyl-pyrrolidin-3-yimethyl)-phenyl-amine

A mixture of ((3S*4R*)-1,4-dibenzyl-pyrrolidin-3-yimethyl)-phenyl-amine (10 g, 56.1 mmol),
1-bromo-4-iodobenzene (190 g, 0.796 mol), K;COs (7.75 g, 56.1 mol), Nal (0.7 g, 4.67
mmol) and Venus copper (UP 55, 20 g} is heated at 210°C for 6.5 h. The reaction mixture is
taken up in CHCIs and filtrated over a pad of Celite. To the resuiting filirate, NaOH (2N) is
added, the layers are separated, and the aqueous one is back-extracted twice with CHCl;.
The combined organic extracts are dried over Na,SO,, filtered and concentrated. The crude
residue is dissolved in CH»Cl, and HCI (1N) is added, the layers are separated and the aque-
ous one is basified by the addition of NaOH (2N) and extracted 3 times with CH.Cl.. The
combined organic extracts are dried over Na,SO,, filtered and concentrated. Finally, the title
compound is crystallized as its mono-hydrochloride salt. The salt is further dissolved in
CH,Cl,, NaOH (2N) is added, the layers are separated, and the agueous one is extracted 3
times with CH,Cl,. The combined organic extracts are dried over Na;S0,, filtered and con-
centrated to give the desired title compound as a dark oil. MS (LC-MS): 467, 468.9 [M+H]"; tr
(HPLC, Nucleosil C18 column, 10 to 90% CH,CN in HO in 11 min, CH:CN and H0
containing 0.1% TFA, flow: 1.5 mL/min): 5.78 min.

G. ((3R*,4R*)—4-Benzy|-pyrro|idin-3-y|methy|)-(4-chloro-phenyl)-phenyl-amine

A mixture of (4-chloro-phenyl)-((3R*4R*)-1,4-dibenzyl-pyrralidin-3-ylmethyl)-phenyl-amine
(11.2 g) and ethyl chloroformate (4.42 mL) in toluene (110 mL) is heated at 90-100 °C for
7 h. The solution is quenched by the addition of NaOH (2N). Toluene (100 mL) is added, the
layers are separated, and the aqueous one is extracted twice with toluene. The combined
organic extracts are dried over Na,SO,, filtered and concentrated to give (3R*,45%)-3-benzyl-
4-{[(4-chloro-phenyl)-phenyl-amino}-methyl}-pyrrolidine-1-carboxylic acid ethyl ester. A sus-
pension of (3R*,4S*)-3-benzyl-4-{[(4-chloro-phenyl)-phenyl-amino]-methyl}-pyrrolidine-1-car-
boxylic acid ethyl ester (11.16 g, 26.51 mmol) and KOH (11.16 g, in H;0 11.2 mL) in EtOH
(100 mL) is heated at 110°C for 15 h. The reaction mixture is allowed to cool to RT and con-
centrated. CH,Cl, and water are added, the layers are separated, and the aqueous one is ex-
tracted twice with CH.Cl,. The combined organic layers are dried over Na,SOy, filtered and
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concentrated. The crude material is purified by flash chromatography on silica gel (eluent:
CH,Cl./MeOH 90/10 to 90/10 + 3 % NH,OH) to give the title product. MS (LC-MS): 376.9,
379 [M+H]"; tx (HPLC, Nucleosil C18 column, 10-100% CH;CN/H:O in 5 min, 100%
CHLCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.40 min.

Scheme?2
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Example 2: ((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-diphenyl-amine

Q
8 —

A. (3R*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid diphenylamide

To a suspension of (3R*4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid (500 mg, 1.69 mmol)
in CH.Cl, (5 mL) under argon atmosphere, oxalyl chloride (0.52 mL, 6.01 mmol) is added
slowly. The reaction mixture is stirred overnight and concentrated. To a suspension of the
resulting crude acid chloride in CH,Cl; (5 mL), diphenyl-amine (237 mg, 1.86 mmol) and
triethylamine (0.26 mL, 1.86 mmol) are added at RT, the reaction mixture is further stirred for
2 h and poured into an aqueous saturated solution of NaHCO3, extracted twice with CHClz,
dried over Na,SO,, filtered and concentrated. The resulting crude oil is purified by flash
chromatography on silica gel (eluent: 1-4% MeOH in CH,Cl,) to give the title product.

MS (LC-MS): 447 [M+H]"; tx (HPLC, Nucleosil C18 column, 10 to 90% CHZCN in H,O in 11
min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.24 min.

B. ((3R*,4R*)-1,4-Dibenzyl-pyrrolidin-3-ylmethyl)-diphenyl-amine
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To a solution of (3R*4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid diphenylamide (500 mg,
1.12 mmol) in THF (3 mL), BHsMe,S (2N in THF, 3.36 mL, 6.72 mmol) is added. The
reaction mixture is refluxed for 3 h until completion of the reaction, and concentrated. The
residual oil is taken up in MeOH (3 mL) and HCI cc (3 mL), refluxed overnight and poured
into an aqueous solution of NaOH (0.5 N). CH.Cl; is added and the organic layer is
separated. The resulting aqueous layer is extracted twice with CH,Cl,, and the combined
organic layers are dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting crude material is purified by flash chromatography on silica
gel (eluent: hexane/AcOEt 2/1) to give the title compound. MS (LC-MS): 433.0 [M+H]";

tr (HPLC, Nucleosil C18 column, 10 to 90% CHLCN in H,O in 11 min, CH,CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.71 min.

C. ((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-diphenyl-amine

A mixture of ((3R*,4R*)-1 ,4-dibenzyl-pyrrolidin-3-yimethy!)-diphenyl-amine (0.38 g) and
Pd(OH), (20%/C) (0.1 g, 50% wet) in MeOH/THF (8/1 mL) is stirred under a hydrogen
atmosphere. After completion of the reaction, the crude material is filtered over a pad of
Celite, dried over Na,SO, and concentrated. Chromatography on silica gel (eluent
CH,Cl./MeOH 98/2 to 95/5 containing 1% of NH,OH) gives the title compound. Addition of
139 pl of 4N HCl/dioxane (0.38 mmol) to a solution of the product in dioxane (3 mL) and
lyophilization yields the corresponding hydrochloride salt as a white solid. MS (LC-MS): 343
[M+H]*; tz (HPLC, Nucleosil C18 column, 10 to 90% CH4CN in H,0 in 11 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.21 min.

Example 3: 3-[((3R*,4Rj)-4-Benzvl-pvrrolidin—3-vlmethyl)-phenyl-amingl—phenol

. O

(3R*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid (3-methoxy-phenyl)-phenyl-amine

Title compound is prepared analogously as described for the fitle compound under B in
Example 2 from of (3R*4R*)-1 ,A-dibenzyl-pyrrolidine-3-carboxylic acid and 3-methoxy
diphenyl amine. MS (LC-MS): 477 [M+H]"; tz (HPLC, Nucleosil C18 column, 10 to 100%
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CH4CN in Hz0 in 5 min, then 100% CH;CN for 3 min, CHzCN and H;O containing 0.1% TFA,
flow:-1.5 mL/min): 5.59 min.

3-[((3R*,4R*)-1 ,4-Dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amino]-phenol

To a solution of ((3R*4R*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-(3-methoxy-phenyl)-phenyl-
amine (2.16 g, 4.67 mol) (prepared in analogy to the title compound under A in Example 2
using the methoxy analogue of (3R*4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid) in
CH,Cl, (25 mL), BBr3 (2.70 mL, 28.0 mmol) is slowly added at —78 °C under N atmosphere.
The solution is allowed to warm to RT, stirred for 2 additional hours, and quenched with H,O
(25 mL). The aqueous layer is extracted twice with CH,Cl,, and the combined organic layers
are dried over Na,SO, and concentrated under reduced pressure. The residual oil is purified
by flash chromatography to give title product. MS (LC-MS): 449 [M+H]"; tr (HPLC, Nucleosil
C18 column, 10 to 100% CH5CN in H,O in 5 min, 100% CH,CN for 3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.14 min.

3-[((3R*,4R*)-4-Benzyl-pyrroIidin-3-ylmethyl)-phenyl-amino]-phenol

Title compound is prepared analogously as described for the title compound under C in
Example 2 from of 3-[((3R*,4R*)-1 ,4-dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amino}-phenol.
MS (LC-MS): 359 [M+H]"; tz (HPLC, Nucleosil C18 column, 10 to 90% CH;CN in H;O in 11
min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.75 min.

Scheme3
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Example 4: ({ 3S* 48*)-4-Benzyl-pyrrolidin-3-yimethyl)-phenethyl-phenyl-amine




WO 2006/066896 PCT/EP2005/013786

Qg

A. N-{(3R*,4R*)-1 ,4-Dibenzyl-pyrrolidin-3-yimethyl)-2,N-diphenyl-acetamide

To a solution of ((35*4R*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amine (200 mg, 0.56
mmol) in CH,Cl, (2 mL) under nitrogen, phenylacetylchloride (89 WL, 0.67 mmol) and
triethylamine (64 pL, 0.67 mmol) are added. The mixture is stirred for 2 h at RT and poured
into an aqueous saturated solution of NaHCOs. The organic layer is separated, and the
resulting aqueous layer is extracted twice with CH.Cl,. The combined organic layers are
dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
resulting crude material is purified by flash chromatography on silica gel (eluent:
hexane/AcOEt 80/20) to give the title compound. MS (LC-MS): 475 [M+H]"; g (HPLC,
Nucleosil C18 column, 10-100% CHCN in H,0 in 5 min, 100% CHsCN for 3 min, CHsCN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.35 min.

B. N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-2,N-diphenyl-acetamide

A mixture of N-((3R*,4R*)-1,4-dibenzyl-pyrrolidin-3-yimethyl)-2,N-diphenyl-acetamide (0.25
mg, 0.53 mmol) and Pd(OH), (20%/C) (0.08 g, 50% wet) in MeOH (8 mL) is stirred under an
hydrogen atmosphere. After completion of the reaction, the crude material is filtered over a
pad of Celite, dried over Na,SO, and concentrated. Chromatography on silica gel (eluent:
CH,Cl,/MeOH 98/2 to 95/5 containing 1% of NH,OH) gives the title compound. Addition of
4N HCl/dioxane (0.1 mmol) to a solution of the product in dioxane (2 mL.) and lyophilization
yields the corresponding hydrochloride salt as a white solid. MS (LC-MS): 385 [M+H]';

t (HPLC, Nucleosil C18 column, 10-90% CH;CN/H,0/5 min, 100% CH3CN/3 min, 100-10%
CHCN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.79 min.

C. ((3R*,4R*)-4-Benzy|-pyrro|idin-3-y|methyl)-phenethyl-phenyl-amine

To a solution of N-{((3R*4R*)-4-benzyl-pyrrolidin-3-ylmethyl)-2,N-diphenyl-acetamide (100
mg, 0.26 mmol) in THF (1.5 mL), BHz.Me,S (2 N in THF, 780 pL, 1.56 mmol) is added. The
reaction mixiure is refluxed for 3 h until completion of the reaction and concentrated. The
residual oil is taken up in MeOH (3 mL) and HCI cc (3 mL), refluxed over night and poured
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into an aqueous solution of NaOH (0.5 N). CH,Cl, is added, and the organic layer is
separated off. The resulting aqueous layer is extracted twice with CH,Cl,, and the combined
organic layers are dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting crude material is purified by flash chromatography on silica
gel (eluent: CH,Cl,/MeOH 98/2 to 95/5 containing 1% of NH,OH) to give the title compound.
Addition of 139 pl of 4N HCl/dioxane (0.054 mmol) to a solution of the product in dioxane (2
mL) and lyophilization afford the corresponding hydrochloride salt as a white solid.

MS (LC-MS): 371 [M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CHsCN in HO in 11
min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.43 min.

Scheme4:
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Example 5: (3R* 4R*)-Benzyl-{4-chloro-phenyl)-J4-(3-isopropyl-benzyl)-pyrrolidin-3-yimethyl}-

amine
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A. (E)-3-(3-Isopropyli-phenyl)-propenal

1-Bromo-3-isopropylbenzene (14.5 g, 69 mmol), acrolein-diethylacetal (33.5 mL., 208 mmot),
Bu;NOAc (44 g, 138 mmol), K.CO3 (14.5 g, 104 mmol), KCI (5.2 g, 70 mmol) and Pd(OAc),
(0.5 g, 2 mmol) are suspended in 290 mL DMF and heated for 24 h at 90°C. The reaction
mixture is cooled to ambient temperature, diluted with water (100mL) and acidified with 2N
HCL. After extraction with TBME, the organic layer is washed with water, dried over Na,SOy,
filtered and concentrated. The crude product is purified by flash chromatography on silica gel
(eluent: hexane/AcOEt 19/1) to give the title compound. TLC, Rf (hexane/AcOEt 10/1) =
0.56. MS(EI+): 175 (M+1).

B. 3-{Benzyl-[(E)-3-(3-isopropyl-phenyl)-allyl}-amino}-propionitrile

To an ice-cold solution of (E)-3-(3-isopropyl-phenyl)-propenal (8.4 g, 48 mmol) in 1,2-Di-
chloroethane (180 mL), NaBH(OAc); (14.8 g, 63 mmol) is added in one portion. After 30 min
the ice-bath is removed and stirring is continued for 60 min. The reaction is quenched at 0°C
by addition of a saturated agqueous NaHCO; solution. After extraction with CH,Cl,, the
organic layer is dried over Na,SO,, filttered and concentrated. The crude product is purified
by flash chromatography on silica gel (eluent: hexane/AcOEt 10/1) to give the title
compound. TLC, Rf (hexane/AcOEt 10/1) = 0.25. MS(EI+): 319 (M+1)

C. (3R*,4R*)-1 -Benzyl-4-(3-isopropyl-benzyl)-pyrrolidine-3-carbonitrile

To a solution of 3-{benzyl-[(E)-3-(3-isopropyl-phenyl)-allyl}-amino}-propionitrile (17.2 g, 54
mmol) in DMF (200 mL) sodium hydride (4.7 g, 108 mmol, 55% suspension in mineral oil) is
added at ambient temperature in two portions over 5 min. After stirring for 4 h the reaction is
quenched at 0°C by careful addition of a saturated aqueous NaHCOs solution. The mixture is
diluted with water and extracted with AcOEt. The organic layer is dried over Na,SO,, filtered
and concentrated. The crude trans/cis mixture is separated by flash chromatography on silica
gel (eluent: hexane/AcOEt 4/1) to give the title compound. TLC, Rf (hexane/AcOEt 4/1) =
0.48. MS(El+): 319 (M+1).
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D. (3R*,4R*)-4-(3-lsopropyl-benzyl)-pyrrolidine-3-carbonitrile

To a solution of (3R*,4R*)-1-ben2yl-4-(3-isopropyl-benzyl)-pyrrolidine—3-carbonitrile (2.0 g,
6.3 mmo!) in 1,2-dichloroethane (40 mL), 1-chloroethoxycarbonyl chloride (1.4 mb, 12.6
mmol) is added at ambient temperature. After heating overnight under reflux, the mixture is
cooled to ambient temperature and the solvent removed in vacuo. The crude product is
dissolved in methanol (50 mL) and heated under reflux for 1 h. The solvent was removed in
vacuo and the product is purified by flash chromatography on silica gel (eluent:
CH,CL/MeOH 9/1) to give the title compound. TLC, Rf (CHzCl /MeOH 9/1) = 0.48. MS(El+):
229 (M+1).

E. (3R*,4R*)-3-Cyano-4-(3-isopropyl-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a solution of (3R*,4R*)—4-(3—isopropy|—benzyl)-pyrrolidine—3-carbonitrile (1.5 g, 6.3 mmol)
in CH,Cl, (560mL) is added triethylamine (1.1 mL, 8.2 mmol). After cooling to 0°C, (BOC),O is
added in two portions and stirring is continued for 15 min. After stirring overnight at ambient
temperature, the solvent is removed in vacuo and the crude product is purified by flash chro-
matography on silica gel (eluent: hexane/AcOEt 4/1) fo give the titte compound. TLC, Rf
(hexane/AcOEt 10/1) = 0.36. MS(EI+): 229 (M-55).

F. (3R*,4R*)-3-F0rmyl-4-(3-isopropyl-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a solution of (3R*,4R*)-3-cyano-4-(3-isopropyl—benzyl)~pyrrolidine-1-carboxylic acid tert-
butyl ester (1.0 g, 2.9 mmol) in toluene (30mL) is added DIBAL (4.8 mL, 5.8 mmol, 1.2 M in
toluene) at -78°C. After stirring for 90 min, a 30% Rochelle-salt solution (50 mL) is added and
stirring is continued for 1 h at ambient temperature. The mixture is extracted with AcOEt, the
organic layer is dried over Na,SO,, filtered and concentrated. The crude product is purified
by flash chromatography on silica gel (eluent: hexane/AcOEt 9/1) to give the title compound.
TLC, Rf (hexane/AcOEt 4/1) = 0.27. tr (HPLC, Nucleosil C18 column, 20-100%
CHsCN/H,0/6 min, 100% CH3CN/1.5 min, 100-20% CH3CN/H,0/0.5 min, CH;CN and H;O
containing 0.1% TFA, flow: 1.0 mL/ min): .73 min. MS(EI+): 276 (M-55).

G. (3R*,4R*)-3-[(4-ChIoro-phenylamino)-methyl]-4-(3-isopropy!-benzyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester
To an ice-cold solution of (3R*,4R*)-3-formyl—4-(3-isopropyl-benzyl)~pyrroIidine-1 ~carboxylic
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acid tert-butyl ester (0.30 g, 0.9 mmol) and 4-chloro aniline (0.13 g, 0.9 mmol) in 1,2-di-
chioroethane (10 mL), NaBH(OAc)s (0.28 g, 1.2 mmol) is added. After 30 min, the reaction
mixture is warmed up to ambient temperature and stirred for 60 min. The reaction is quen-
ched at 0°C by addition of a saturated aqueous NaHCO; solution. After extraction with
CH,Cl,, the organic layer is dried over Na,SO,, filtered and concentrated. The crude product
is purified by flash chromatography on silica gel (eluent: hexane/AcOEt 4/1) to give the title
compound. TLC, Rf (hexane/AcOEt 4/1) = 0.31. MS(El+): 443 (M+).

Path A

H. (3R* 4R*)-3-{[Benzyl-(4-chloro-phenyl)-amino}-methyl}-4-(3-isopropyi-benzyi)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A vial is charged with (3R*,4R*)-3-[(4-chloro-phenylamino)-methyl]-4-(3-isopropyl-benzyl)-
pyrrolidine-1-carboxylic acid tert-buty! ester (0.11 g, 0.22 mmol), benzylbromide (0.08 g, 0.44
mmol), K,CO; (0.06 g, 0.44 mmol) and sodium iodide (0.07 g, 0.44 mmol) in air and
suspended in DMF (8 mL). The vial is sealed with an Al crimp top with septum and heated for
30 min at 120°C in a microwave apparatus (PersonalChemistry). The reaction mixture is
diluted with water and AcOEt , and the aqueous (ayer is extracted with ACOEL. The combined
organic extracts are washed with brine, dried over Na,SO,, filtered and concentrated. The
residue is purified by RP prap. HPLC (eluent; ACN/water) to give the title compound. TLC, Rf
(hexane/AcOEt 4/1) = 0.43. MS(EI+): 533 (M+).

I (3R*,4R*)-Benzyl-(4-chloro-phenyl)-[4-(3-isopropyi-benzyl)-pyrrolidin-3-ylmethyl]-
amine

To a solution of (3R*,4R*)-3-{[benzyl-(4-chloro-phenyl)-amino}-methyl}-4-(3-isopropyl-ben-
zyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.09 g, 0.17 mmol) in 1,4-dioxane (3 mL),
4N HCI (3 mL) in 1,4-dioxane is added. After stirring for 3.5 h, the solvent is removed in
vacuo. The residue is taken up in CH,Cl, and washed with a saturated K;COj; solution. The
organic layer is dried over Na,SO,, filtered and concentrated to give the title compound. TLC,
Rf (CH,Cl, /MeOH 9/1) = 0.40. MS(El+): 433 (M+).

Path B
Example 6: (3R* 4R*)-(4-Chloro-phenvl)-{4-(3-isopropyl-benzyl)-pyrrolidin-3-yimethvil-phenyl-

amine
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J. (3R*,4R*)-3-{[(4-ChIoro-phenyl)-phenyl-amino]-methyl}-4-(3-isopropyl-benzyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester

A two-necked flask, equipped with a magnetic stirring bar, septum and condenser with an
argon inlet-outlet is charged with [Pd(p-Br)(t-BusP)l: (8 mg, 5 mol%), NaOtBu (32 mg, 0.34
mmol), (3R*,4R*)—3—[(4-chloro-phenylamino)-methy!]-4—(3—isopropyl—benzyl)—pyrrolidine—1-car—
boxylic acid tert-butyl ester (105 mg, 0.22 mmol) and bromobenzene (42 mg, 0.27 mmol).
Abs. toluene (7 mL) are added, and the mixture is stirred for 10 min at RT and heated 24 h
under a gentle reflux. After cooling to RT, the reaction is quenched with a saturated aqueous
NaHCO; solution, extracted with ACOEL, dried over Na,SO, and concentrated. The residue is
purified by RP prap. HPLC (eluent; ACN/water) to give the titte compound. TLC, Rf
(hexane/AcOEt 4/1) = 0.49. MS(El+): 519 (M+)

K. (3R*,4R*)-(4-ChIoro-phenyl)-[4-(3-isopropy|-benzyl)-pyrrolidin-3-y|methyl]-phenyl-
amine

To a solution of (3R*,4R*)- 3—{[(4-chIoro~phenyl)—phenyl-amino]-methyl}-4-(3-isopropyl—ben-
zyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.08 g, 0.16 mmol) in 1,4-dioxane (3 mL),
4N HCI (3 mL) in 1,4-dioxane is added. After stirring for 5.5 h, the solvent is removed in
vacuo. The residue is taken up in CH,Cl, and washed with a saturated K,CO3 solution. The
organic layer is dried over Na;SOy, filtered and concentrated to give the title compound. TLC,
Rf (CH,Cl, /MeOH 9/1) = 0.35. MS(El+): 419 (M+1).

Schemeb:
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Example 7: N-((35* 4R*)-4-Benzylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide
/

O@
L H
| ,_<“ - N

(3R*,45%)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-henzoyll-amino}-methyl)-4-
methanesulfonyloxy-pyrrolidine-1-carboxylic acid tert-butylester
(38*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (250 mg, 0.522 mmol) is dissolved in 3
mL of CH,Cl,. The mixture is cooled to 0°C, and 45 pL (0.575 mmol) of methansulfonyl
chioride is added, followed by 80 uL (0.575 mmol) of friethylamine. The mixture is stirred 5 h
at RT, poured into water. CH,Cl, is added, the layer are separated and the aqueous one
back extracted twice with CHCl.. The combined organic extracts are dried over Na,SO,,
filtered and concentrated. The crude material is used in the next without further purification.
TLC, Rf (AcOEt) = 0.4.

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

A  mixture  (3R*4S*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-methanesulfonyloxy-pyrrolidine-1-carboxylic acid tert-butylester (295 mg, 0.52
mmol), benzylamine (63 uL, 0.575 mmot) and K,COj3 (79 mg, 0.575 mmol) in DMF (3 mL) is
stirred under Argone at RT overnight. H,O is then added and the mixture is extracted twice
with EtOAc. The combined organic extracts are dried (Na;S0O,), filtered and concentrated.
The crude material is purified by flash column chromatography on silica gel (c-
hexane/EtOAc 1/1 to 0/1) to give the title compound. TLC, Rf (AcOEt) = 0.25. MS (LC-MS):
570.1 [M+H]".

N-((3S*,4R*)-4-Benzylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
‘methoxy-propoxy)-benzamide
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To a solution of (3R*,4R*)-3-benzylamino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine~-1-carboxylic acid tert-butyl ester (100 mg, 0.175 mmol)
in 2 mL CH,Cl,, TFA (162 pL, 2.11 mmol) is added. The mixture is stirred at RT for 2 h and
poured into a saturated solution of NaHCO;. The layers are separated, and the aqueous one
is back-extracted twice with CH.Cl,. The combined organic extracts are dried over Na,SOs,
filtered and concentrated. The crude material is purified by preparative on silica gel (eluent:
CH,Cl,/MeOH 100/0 to 90/10+1% NH,OH) to give the title compound. To a solution of the
free base (54 mg, 0.115 mmol} in dioxane (3 mL), (72 pL, 0.289 mmol of 4N HCI in dioxane
is added, and the resulting solution is lyophilized to afford the corresponding hydrochloride

salt as a white powder.

Scheme6:
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Example 8: (3R* 4R*)-Benzyl-(4-chloro-phenyl)-[4-(3-isopropyl-phenyl)-pyrrolidin-3-yimethyi]-

amine
H
N
O
N Q/(
Cl

A. (E)-3-(3-Isopropyl-phenyl)-acrylicacid methyl ester
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A solution of 1-bromo-3-isopropylbenzene (5.0 g, 24 mmol), methyl acrylate (4.3 mL, 48
mmol), triethylamine (5.0 mL, 36 mmol), Pd(OAc), (0.16 g, 0.7 mmol) and tri-ortho-tolyl-
phosphine (0.45 g, 1.4 mmol) in DMF (50 mL) is heated under reflux overnight. The solvent
was removed in vacuo, the residue is taken up in AcOEt, washed with water, dried over
Na;S0,, filtered and concentrated. The crude product is purified by flash chromatography on
silica gel (eluent: hexane/AcOEt 98/2) to give the title compound. TLC, Rf (hexane/AcOEt
19/1) = 0.25. MS(El+): 222 (M+18).

B. (3R*,4R")-1-Benzyl-4-(3-isopropyl-phenyl)-pyrrolidine-3-carboxylic acid methyl ester
To an ice-cold solution of (E)-3-(3-isopropyl-phenyl)-acrylicacid methyl ester (3.6 d, 18 mmol)
in toluene (65 mL), N-benzyl-N-(methoxymethyl) trimethylsilyl amine (7 mL, 26 mmol) is
added, followed by trifluoroacetic acid (0.09 mL, 1.8 mmol), and the reaction mixture is
stirred at ambient temperature overnight. The reaction is quenched with a saturated aqueous
NaHCO; solution extracted with CH,Cl,, dried over Na,SO, and concenirated. The crude
product is purified by flash chromatography on silica gel (eluent : hexane/EtOAc 85:15) to
give the title compound as a pale yellow oil. TLC, Rf (hexane/AcOEt 9/1) = 0.20. MS(El+):
338 (M+1).

C. (3R*,4R*)-4-(3-Isopropyi-phenyl)-pyrrolidine-3-carboxylic acid methyl ester

A mixture of (3R*4R*)-1-benzyl-4-(3-isopropyl-phenyl)-pyrrolidine-3-carboxylic acid methyl
ester (5.9 g, 17 mmol) and Pd(OH),/C (0.17 g, 50% wet) in EtOH (100 mL) is stirred
overnight under an hydrogen atmosphere. The crude material is filtered over a pad of Celite,
washed with EtOH and concentrated. The crude product is purified by flash chromatography
on silica gel (eluent: CH,Cl, /MeOH 9/1) to give the title compound. TLC, Rf (CH,Cl, /MeOH
9/1) = 0.39. MS(El+): 248 (M+1).

D. (3R*,4R%)-4-(3-sopropyi-phenyl)-pyrrofidine-1,3-dicarboxylic acid 1-tert-buty! ester
3-ethyl ester

To a solution of (3R*,4R*)-4-(3-isopropyl-phenyl)-pyrrolidine-3-carboxylic acid methyl ester
(4.2 g, 16.8 mmol) in CH,Cl, (100 mL) is added tristhylamine (3.2 mL, 23.5 mmol) followed
by (BOC);0 (4.8 g, 22 mmol). After stirring overnight at ambient temperature, the mixture is
washed with water and brine. The organic layer is dried over Na,SQ,, filtered and
concentrated. The crude product is purified by flash chromatography on silica gel (eluent:
CH.Cl,) to give the title compound. TLC, Rf (CH,Cl) = 0.31. tz (HPLC, Nucleosil C18
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column, 20-100% CH;CN/H.Q/6 min, 100% CHCN/1.5 min, 100-20% CH,CN/H,0/0.5 min,
CHsCN and H,0 containing 0.1% TFA, fiow: 1.0 mL/ min): 6.00 min.

E. (3R*,4R*)-3-Hydroxymethyl-4-(3-isopropyl-phenyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

To an ice-cold solution of (3R*,4R*)-4-(3-isopropyl-phenyl)-pyrrolidine-~1,3-dicarboxylic acid
1-tert-butyl ester 3-ethyl ester (5.3 g, 15.3 mmol) in THF (250 mL), a 1M-THF solution of
LiAlH, (15.7 mL, 16 mmol) is added. After 10 min at 0°C, the reaction mixture is carefully
quenched by addition of AcCOEt (10mL) and solid Na,SOs-decahydrate. After no more gas
generation is observed, TBME is added and stirring is continued for 1 h. The suspension is
filtered and washed thoroughly with TBME. The filtrate is concentrated in vacuo 1o give the
title.compound, which is used without further purification. TLC, Rf (CH,Cl/MeOH 19/1) =
0.32. MS(EH+): 320 (M+1). :

F. (3R*,4R*)-3-Formyl-4-(3-isopropyi-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a well stirred mixture of (3R*,4R*)-3-hydroxymethyl-4-(3-isopropyt-phenyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.5 g, 1.6 mmol) and Dess-Martin Periodinane (1.0 g, 2.3
mmol) in CH,Cl, (15 mL), water (0.1 mL) is added. The suspension is stirred overnight, then
saturated aqueous NaHCO; is added followed by Na,S;0s. After stirring for 20 min, the
aqueous layer is extracted with CH,Cl,. The organic exiract is dried over Na,S0, filtered and
concentrated. The crude product is purified by flash chromatography on silica gel (eluent;
CH,Cl,/MeOH 98/2) to give the title compound. TLC, Rf (CH.Ciy/MeOH 19/1) = 0.44.
MS(El+): 262 (M-55).

G. (3R*,4R*)-3-[(4-Ch|oro-phenylamino)-methyl]-4-(3-isopropyl—phenyl)-pyrrolidine-1 -
carboxylic acid tert-butyl ester

To an ice-cold solution of (3R*4R*)-3-formyl-4-(3-isopropyl-phenyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (0.25 g, 0.8 mmol) and 4-chloroaniline (0.12 g, 0.9 mmol) in 1,2-
dichloroethane (8 mL), NaBH(OAc)s (0.24 g, 1.0 mmol) is added. After 30 min, the reaction
mixture is warmed up to ambient temperature and stirred for overnight. The reaction is
quenched by addition of a saturated aqueous NaHCO; solution. After extraction with CH,Cl,

the organic layer is dried over Na,SO,, filtered and concentrated. The crude product is
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purified by flash chromatography on silica gel (eluent; CH.Cl,/MeOH 98/2) to give the title
compound. TLC, Rf (CH,Cl,/MeOH 98/2) = 0.49. MS(El+): 373 (M-55).

Path A

H. (3R*,4R")-3-{[Benzyl-(4-chloro-phenyl)-amino]-methyl}-4-(3-isopropyl-phenyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A vial is charged with (3R*,4R*)—3—[(4-chIoro—phenylamino)—rhethyl]-4-(3—isopropyl-phenyl)—
pyrrolidine-1-carboxylic acid tert-butyl ester (0.15 g, 0.22 mmol), benzylbromide (0.12 g, 0.65
mmol), K.CO; (0.09 g, 0.65 mmol), sodium iodide (0.10 g, 0.65 mmol) in air and suspended
in DMF (12 mL). The vial is sealed with an Al crimp top with septum and heated for 30 min at
120°C in a microwave apparatus (PersonalChemistry). The reaction mixture is diluted with
AcOEt, washed with brine, dried over Na,SQ,, filtered and concentrated. The residue is
purified by RP prep. HPLC (eluent; ACN/water) to give the title compound. TLC, Rf (CH,Cl,)
=(.37. MS(Ei+): 519 (M+).

l. (3R*,4R*)-Benzyl-(4-chloro-phenyl)-[4-(3-isopropyl-phenyl)-pyrrolidin-3-yimethyl]-
amine

To a solution of (3R*4R*)-3-{[benzyl-(4-chloro-phenyl)-amino)-methyi}-4-(3-isopropyl-
phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.11 g, 0.22 mmol) in 1,4-dioxane (5
mL), 4N HC! (5 mL) in 1,4-dioxane is added. After stirring for 1 h, the solvent is removed in
vacuo, and the residue is lyophilized overnight fo give the title compound as a hydrochloride
salt. TLC, Rf (CH,Cl,/MeOH 9/1) = 0.32. MS(El+): 419 (M+)

Path B
Example 9: (3R*,4R*)-(4-Chloro-phenyi)-[4-(3-isopropyl-phenyh-pyrrolidin-3-vimethylj-phenyl-

amine

H
N
e
vaRsa
Cl
J. (3R*,4R*)-3-{[(4-Chloro-phenyl)-phenyl-amino}-methyl}-4-(3-isopropyi-phenyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester
A two-necked flask, equipped with a magnetic stirring bar, septum and condenser with an

\}
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argon inlet-outlet is charged with [Pd(p-Br)(t-BusP)] (13 mg, 5 mol%), NaOtBu (72 mg, 0.51
mmol), (3R*,4R*)-3-[(4-chloro-phenylamino)-methyl}-4-(3-isopropyl-phenyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (145 mg, 0.34 mmol) and bromobenzene (64 mg, 0.41 mmol).
Abs. toluene (8 mL) is added, and the mixture is stirred for 10 min at RT and heated 24 h
under a gentle reflux. After cooling to RT, the reaction is quenched with a saturated aqueous
NaHCO; solution, extracted with AcOEt, dried over Na;SO4 and concentrated. The residue is
purified by flash chromatography on silica gel (CH.Cl,) to give the title compound. TLC, Rf
(CH.ClL,) = 0.44. MS(El+): 505 (M+).

K (3R*,4R*)-(4-Chloro—phenyl)-[4-(3-isopropyl-phenyl)-pyrrolidin-3-y|methyl]-phenyl-
amine

To a soluton of (3R*4R*)-3-{[(4-chloro-phenyl)-phenyl-amino}-methyl}-4-(3-isopropyl-
phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.15 g, 0.29 mmol) in 1,4-dioxane (5
mL), 4N HCI (5 mL) in 1,4-dioxane is added. After stirring for 2 h, the solvent is removed in
vacuo, and the residue is Ilyophilized overnight to give the title compound as a hydrochloride
salt. TLC, Rf (CH,Cl,/MeOH 9/1) = 0.25. MS(EI+): 405 (M+1)

Example 10: (3R*4R*)-Benzyl-(4-chloro-3-methoxy-phenyl)-J4-(3-isopropyl-phenyl)-

pyrrolidin-3-yimethy{l-amine

H
N

S

The title compound is prepared analogously as described for the title compound under 1 in
Example 8 (Scheme6 path A) using 4-chloro-3-methoxy-phenylamine in reductive amination
step G. TLC, Rf (CH,Cly/MeOH 9/1) = 0.23. MS(El+): 449 (M+1)

Example 11: (3R* 4R*)-(4-Chloro-3-methoxy-phenyl)-{4-(3-isopropyl-phenyl)-pyrrolidin-3-

yimethyl}-phenyl-amine
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QR
Palten

Cli OMe

The title compound is prepared analogously as described for the title compound under | in
Example 9 (Scheme6 path B) using 4-chloro-3-methoxy-phenylamine in reductive amination
step G. TLC, Rf (CH,Cl,/MeOH 9/1) = 0.23. MS(El+): 435 (M+).

Scheme7:
Yoo
N

N
Pd(OH)z/C BH3.Me,S Dess Martin
o R
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HO '
o
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Example 12: ((3R*4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-cyclohexyl-amine

Qe
.

Cl

A. (3R*,4R*)-4-Benzyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester

A mixture of (3R*,4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid (50 g, 0.169 mol), di-tert-
butylcarbonate (37.1 g, 0.169 mol) and Pd(OH),/C 20% (5 g, 50% wet) in EtOH (1 L) is
stirred under an hydrogen atmosphere for 6 h. The crude material is filtered over a pad of
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Celite, dried over Na,SO,, filtered and concentrated under reduced pressure to give the title
compound. TLC, Rf (CH,Cl/MeOH 95/5) = 0.33. MS (LC-MS): 304.2 [M+H]".

B. (3R*,4R*)-3-Benzyl-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3R*,4R*)-4-benzyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester (47.2 g,
0.154 mol) in THF (340 mL), a solution of borane dimethylsulfide complex (2N in THF, 123.5
mL, 0.247 mol) is slowly added at -10°C. The mixture is stirred for 80 min at -10°C then
allowed to reach RT and further stirred overnight. The mixture is carefully poured into MeOH
and concentrated under reduced pressure. The residue is taken up in CH,Cl, and exiracted
with an aqueous saturated solution of NaHCO;. The organic layer is dried over Na,SO,,
filtered and concentrated under reduced pressure o afford the title compound. TLC, Rf
(CH.Cl,/MeOH 90/10) = 0.6. tg (HPLC, Nucleosil C18 column, 10 to 90% CHsCN in H,O in
11 min, CH;CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.29 min.

(3R,4R)-3-Benzyi-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester and
(38,4S)-3-Benzyi-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

The two enantiomers are separated via chiral preparative HPLC (Chiracel OJ, Daicel
Chemical Industries, LTD.) 10x50 cm 20 um, flow: 120 mL/min, UV = 210 nM, injection =
1.2 g) (eluent: heptane/EtOH 85/45).
(3R,4R)-3-Benzyl-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: tg 32.5 min.
(3S,4S)-3-Benzyl-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester: tzg 40.9 min.

C. Alternative a) (3R*,4R*)-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a well-stirred mixture of (3R*,4R*)-3-benzyl-4-hydroxymethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester (10 g, 34.3 mol) and Dess-Martin periodinane (14.55 g, 34.3 mmol) in CH,Cl,
(200 mL), slowly wet CH,Cl, (37.7 mmol, 0.68 mL of water in 50 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,0 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,0s / saturated aqueous solution of
NaHCO;, followed by H,O and brine. The aqueous washings are back-exiracted with Et,0,
and this organic layer is washed with H,O and brine. The combined organic layers are dried
over Na,S0;,, filtered and concentrated under reduced pressure. The crude material is

purified by flash chromatography on silica gel (eluent; c-hexane/AcOEt 2/1) to give the title
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compound as a slightly yellow oil. TLC, Rf (c-hexane/AcOEt 2/1) = 0.5. 'H NMR (DMSO, 400
MHz): & = 1.49 (s, 9H), 2.7-2.88 (m, 4H), 3.08 (dd, 1H), 3.32 (dd, 1H), 3.48-3.58 (m, 2H),
7.23 (m, 3H), 7.32 (m, 2H), 9.5 (m, 1H).

Alternative b) (3R*,4R*)-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
To a mixture of (3R*,4R*)-3-benzyl-4-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester (60 g, 0.206 mol) and TEMPO (0.96 g, 0.006 mol) in toluene/AcOEt (1/1, 2L), at RT a
solution of KBr (36.6 g, 0.309 mol) in water (100 mL) is added. The resulting mixture is
cooled to 0°C, before the dropwise addition of a water (1 L) solution containing KHCQ, (77.4
g, 0.773 mot) and NaOCI (57.5 g, 0.772 mol) follows. The resuiting reaction mixture is further
stirred for 1 h at 0°C and 3 h at RT. The layers are separated, and the aqueous one is back-
extracted twice with toluene/AcOEt (1/1, 500 mL). The combined organic extracts are
washed with a solution (3 L) containing water / 10% aqueous solution of Na,S,0; / 10%
aqueous solution of KHSO, (1/1/1), dried over Na,SQ,, filtered and concentrated under
reduced pressure. The crude material is purified by flash chromatography on silica gel

(eluent; c-hexane/AcOEt 2/1) to give the title compound as a slightly yellow oil.

D. (3R*4S%)-3-Benzyl-4-{[(4-chloro-phenyl)-cyclohexyl-amino}-methyl}-pyrrolidine~1~
carboxylic acid tert-butylester

This reaction is performed as described in the literature (see Abdel-Magid A.F. et al J. Org.
Chem., 1996, 61, 3849-3862): (3R*,4R*)-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester (50 mg, 0.173 mmol) and (4-chloro-phenyf)-cyclohexyl-amine (35 mg, 0.169
mmol) are mixed in 1,2-dichloroethane (1 mL) and treated with sodium triacetoxyborohydride
(61 mg, 0.24 mmol) and AcOH (9.9 pL, 0.17 mmol). The mixture is stirred at RT under
nitrogen overnight, quenched by the addition of 5 mL aqueous saturated solution of NaHCO;,
extracted with CH,Cl,, dried over Na,SO, and concentrated. The crude oil is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 90/10) to give the title compound.
TLC, Rf (hexane/AcOEt 80/20) = 0.6.

E. ((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)~(4-chloro-phenyl)-cyclohexyl-amine

To a solution of (3R*48*)-3-benzyl-4-{[(4-chloro-phenyl)-cyclohexyl-amino}-methyl}-pyrroli-
dine-1-carboxylic acid tert-butylester (161 mg, 0.334 mmol) in CH,Cl, (3 mL), trifluoroacetic
acid (230 pL, 3 mmol) is added. The mixture is stirred overnight at RT, concentrated and
poured into a saturated aqueous solution of NaHCO;. The organic layer is extracted, and the
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aqueous one is back-extracted twice with CH,Cl,, dried over Na,5SO,4 and concentrated under
reduced pressure. The crude material is purified by flash chromatography on silica gel
(eluent: CH,CI,/MeOH 95/5 to 90/10 with 1% NH,OH) to give the title compound. Addition of
83 pl of 4N HCl/dioxane (0.33 mmol) to a solution of the product in dioxane (2 mL) and
lyophilization affords the corresponding hydrochloride salt as a white solid. MS (LC-MS):
383.1, 385.0 [M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CHiCN in H,O in 11 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.08 min.

(4-chloro-phenyl)-cyclohexyl-amine

NH

&

Cl

A solution of cyclohexanone (0.4 mL, 3.92 mmol) and 4-chloro~-phenyl amine (0.5 g, 3.92
mmof} in dichioromethane (3.5 ml) is stired for 15 min, followed by the addition of sodium
triacetoxyborohydride (1.16 g, 5.79 mmol) and AcOH (0.22 mL, 3.92 mmol). The mixture is
stirred at RT under nitrogen overnight, diluted with CH,Cl,, quenched by the addition of 5 mL
of aqueous saturated sofution of NaHCOs;, extracte& with CH,Cl,, dried over Na,S0O, and
concentrated under reduced pressure. The crude residue is purified by flash chromatography
on silica gel (eluent: c-hexane/AcOEt 95/5 to 90/10) to give the title compound. MS (LC-MS):
210.0, 212.0 [M+H]"; tz (HPLC, Nucleosil C18 column, 10 to 100% CH3CN in H,O in 5 min,
100% CH3CN for 3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.31 min.

Example 13: ((3R*.4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chioro-phenyl)-((R)-1-phenyl-
ethyl)-amine

Cl

H

N
Qﬁ s

The titie compound is prepared analogously as described for the title compound under E in

Example 12 from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and (4-chloro-phenyl)-((R)-1-phenyl-ethyl)-amine. MS (LC-MS): 405, 406 [M+H]"; tz (HPLC,
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Nucleosil C18 column, 10 to 90% CHsCN in H,O in 11 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.76 min.

(4-Chloro-phenyl)-((R)-1-phenyl-ethyl)-amine
Cl

2 NH

This reaction is performed as described in the literature (see Buchwald S.L.. et al J. Org.
Chem., 2000, 65, 1144-1157). A flask is charged with 1-bromo-4-chiorobenzene (2.07 g,
10.8 mmol), R-(+)-1-phenylethylamin (1.51 mL, 11.88 mmol), sodium tert-butoxide (1.453 g,
15.12 mmol), tris-(dibenzylideneacetonee)dipalladium (24.7 mg, 0.027 mmol), BINAP (rac.)
(50.4 mg, 0.081 mmol), and toluene (21 mL) under argon. The flask is immersed in a 80°C
sand bath with stirring over the weekend. The solution is then allowed to cool to RT, taken up
in ether, filtered, and concentrated under reduced pressure. The crude material is purified by
fiash chromatography on silica gel (eluent: c-hexane/AcOEt 95/5) to give the title compound.
TLC, Rf (c-hexane/AcOEt 80/20) = 0.7. MS (LC-MS): 232.0 [M+H]".

Scheme8

0.0
o] 0.0
1 e oY (Pd(-Br)(tBu3P)] 1 T Q
N NaHB(OAC)s N Q NaOtBu

——————
/ ArNH, . ArBr N
=0 o

-0 ¢

Example 14: ((3R* .4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-3-methoxy-phenyl)-phenyl-

amine
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S

A. (3R*,4S*)-3-Benzy|-4-phenylaminomethyl-pyrrolidine-1 -carboxylic acid tert-butyl
ester

This reaction is performed as described in the literature (see Abdel-Magid A.F. et al J. Org.
Chem., 1996, 61, 3849-3862). (3R*,4R")-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester (2.4 g, 8.29 mmol) and aniline (0.75 mL, 8.29 mmol) are mixed in 1,2-
dichloroethane (50 mL.) and treated with sodium triacetoxyborohydride (2.46 g, 11.6 mmol)
and AcOH (0.5 mL, 8.29 mmol). The mixture is stirred at RT under nitrogen for 3 h,
quenched by addition of an aqueous saturated solution of NaHCOs, extracted with CH.Cl,,
dried over Na,SO, and concentrated under reduced pressure to give the title compound.

MS (LC-MS): 311.0 [M+H-tBul'"; tz (HPLC, Nucleosil C18 column, 10-100% CHs;CN/H0 in 5
min, 100% CHsCN for 3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.49

min.

B. (3R*,4S*)~3-Benzyl-4-{[(4-chloro-3-methoxy-phenyl)-phenyl-amino]-methyl}-pyrroli-
dine-1-carboxylic acid tert-butyl ester

This reaction is performed as described in the literature (see Prashad M. et al J. Org. Chem.,
2003, 68, 1163-1164). A two-necked flask, equipped with a magnetic stirring bar, septum and
condenser with an argon inlet-outlet is charged with [Pd(p-Br)(t-BusP)l2 (1.2 mg, 0.25% mol),
NaOtBu (40 mg, 0.409 mmol), (3R*,45%)-3-benzyl-4-phenylaminomethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (100 mg, 0.273 mmol) and 2-chloro-5-bromo-anisol (73 mg,
0.327 mmol). Dry de-aerated toluene (3 mL) is added. The mixture is stirred at RT for 20 min
under an Argon stream and then heated under a gentle reflux overnight. After 17 h, the
mixture is diluted with CH,Cl, and extracted twice with water, and the organic layer is dried
over Na,SO,, filtered, concentrated and purified by flash chromatography on silica gel
(eluent: CH,Clo/MeOH 100/0 to 98/2) to give the title compound. tz (HPLC, Nucleosil C18
column, 10-100% CHsCN/H.O in 5 min, 100% CH:CN/3 min, CH5CN and H,O containing
0.1% TFA, flow: 1.5 mL/min). min.
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C. ((3R*,4R*)-4-Benzyl-pyrrolidin-3*ylmethyl)-(4-chloro-3-methoxy-phenyl)-phenyl-
amine ’

A solution of (3R*,48*)-3-benzyl—4-{[(4—chloro—3-methoxy-phenyl)—phenyl—amino]-methyl}-pyr—
rolidine-1-carboxylic acid tert-butyl ester (250 mg, 0.493 mmol) in cc HCI/ iPrOH (1:1) (3 mL)
is stirred for 1 h at RT and then concentrated under reduced pressure. The residual oil is
diluted in CH.Cl,, washed with an aqueous saturated solution of NaHCQ;, dried over
Na,SO,, concentrated and purified by flash chromatography on silica gel (eluent:
CH,Cl./MeOH 95/5 to 90/10 with 1% NH,OH) to give the title compound. Addition of 4N
HCl/dioxane (1 equivalent) to a solution of the product in dioxane (2 mL) and lyophilization
affords the corresponding hydrochloride salt as a white solid. MS (LC-MS): 407, 408 [M+H]";
tg (HPLC, Nucleosil C18 column, 10 to 90% CHLCN in H,O in 11 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.12 min.

Scheme9

NaBH(OAc,) /_d
RNH, N ch03 Nal -
Q 80C

Example_15: 3-{fﬂ3R*.4R*)-4-Benzyl-pyrro!idin-3-ylmethv|)—(4-chloro-phenvlL—amino]—methy&

benzonitrile
NC H
Cl

A. (3R*,4S*)~3-Benzyl—4-[(4-chIoro-phenylamino)-methyl]-pyrrolidine-1 -carboxylic acid
tert-butyl ester

This reaction is performed as described in the literature (see Abdel-Magid AF.etal J Org.
Chem., 1996, 61, 3849-3862). (3R*,4R*)-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
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butyl ester (2.51 g, 8.67 mmol) and 4-chloroaniline (1.084 g, 8.497 mmol) are mixed in 1,2-
dichloroethane (20 mL) and treated with sodium friacetoxyborohydride (2.573 mg, 12.138
mmol). The mixture is stired 3 h at RT under nitrogen, quenched by addition of 20 mL
aqueous saturated solution of NaHCO;, extracted twice with CHCl,, dried over Na,SO, and
concentrated under reduced pressure 1o give the title compound as a yellowish oil which is
used without further purification. MS (LC-MS): 345 [M+H-tBul"; tz (HPLC, C18 column, 10-
100% CH;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 6.55 min.

B. (3R*,45%)-3-Benzyl-4-{[(4-chloro-phenyl)~(3-cyano-benzyl)-amino}-methyf}-
pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture 3-benzyl-4-[(4-chloro-phenylamino)-methyll-pyrrolidine-1-carboxylic acid teri-butyl
ester (500 mg, 1.3 mmol), 3-bromomethyl-benzonitrile (189 mg, 1.3 mmol), K,COs (259 mg,
1.9 mmol) and Nal (25 mg, 0.17 mmol) in DMF (10 mL) is stirred under Ar at 80°C for 2 h.
For workup, H,0 is added and the mixture is extracted with ethyl acetate. Drying (Na,SO,) of
the combined extracts and evaporation of the solvent affords the crude product which is
purified by flash column chromatography (80g SiO,, c-hexane/EIOAc 4/1) to give 3-benzyl-4-
{{(4-chloro-pheny))~(3-cyano-benzyl)~amino}-methyl}-pyrrolidine-1-carboxylic acid tert-butyl
ester as a yellowish oil. MS (LC-MS): 460.0 [M+H-tert-butyl]*; tx (HPLC, C18 column, 10-
100% CHZCN/H,0/5 min, 100% CH2CN/3 min, 100-10% CH.CN/H,0/3 min, CHACN and H,0
containing 0.1% TFA, flow: 1.5 mL/min): 7.22 min.

C. 3-{{((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amino]-methyl}-
benzonitrile

Concentrated HCI (1.0 mL) is added to a solution of (3R*,4S*)-3-benzyi-4-{{(4-chioro-phenyf)-
(3-cyano-benzyl)-amino}-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.2
mmol) in isopropanol (1.0 mL). After stirring at RT for 90 min, the reaction solution is con-
centrated under reduced pressure, diluted with CH,Cl, and quenched by careful addition of a
saturated solution of NaHCQ;. 1N NaOH is added, until the aqueous layer has a basic pH.
Extraction with CH,Cl,, drying of the combined organic extracts (Na,SO,4) and evaporation of
the solvent affords the crude product which is purified by flash column chromatography
(CH,Cl, - CH.Cly/MeQOH 95:5) to give 3-{[(4-benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-
amino]-methyl}-benzonitrile. Treatment of the product with 4N HCl/dioxane (23 ul, 0.09
mmol) and tyophifization afford the corresponding mono-hydrochloride as a white solid. MS



WO 2006/066896 PCT/EP2005/013786

-133 -

(LC-MS): 416.0 [M+H]"; tr (HPLC, C18 column, 10-100% CHyCN/H,0/5 min, 100% CHCN/3
min, 100-10% CH3;CN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min):
5.32 min.

Example 16: Benzyl-((3R*,4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amine

@mﬂl@

&

Cl

The title compound is prepared analogously as described for the tittle compound under C in
Example 15 from (3R*,4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and benzylbromide. MS (LC-MS): 391, 393 [M+H]'; tz (HPLC,
Nucleosil C18 column, 10 to 90% CH3CN in H2O in 11 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.44 min.

Example 17: Benzyl-((3R,4R)-4-benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amine

Q8
Reszvey

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R,4S)-3-benzyl-4-{(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and benzylbromide. MS (LC-MS): 391, 393 [M+H]"; tr (HPLC,
Nucleosil C18 column, 10 to 90% CH;CN in H2O in 11 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.47 min.

Example 18: Benzyl-((3S,4S)-4-benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amine
Cl

H
N

0
~

S
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The title compound is prepared analogously as described for the tittie compound under C in
Example 15 from (3S,4R)-3—benzyl-4-[(4—chIoro—phenylamino)—rnethyi]—pyrrolidine—1 -carbo-
xylic acid tert-butyl ester and benzylbromide. MS (LC-MS): 391, 392.9 [M+H]"; tr (HPLC,
Nucleosil C18 column, 10 to 90% CHsCN in H,0 in 11 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.48 min.

Example 19: ((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyi)-(4-chioro-phenyl)-(2-methoxy-
benzyl)-amine

o’

O
/

The title compound is prepared analogausly as described for the title compound under C in
Example 15 from (3R*,45*)-3-benzyl-4-{(4-chloro-phenylamino)-methyl]-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 1-chloromethyl-2-methoxy-benzene. MS (LC-MS): 421, 423
[M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CHsCN in H,0 in 11 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.53 min.

Example 20: ((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-(3-methoxy-

benzyl)-amine
Cl

DA

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*,4S*)-3-benzyl-4-{(4-chloro-phenylamino)-methyl]-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 1-chloromethyl-3-methoxy-benzene. MS (LC-MS): 421, 423
[M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CH;CN in H,O in 11 min, CH;CN and
H.O containing 0.1% TFA, flow: 1.5 mL/min): 5.48 min.

Example 21: Benzyl-((3R* 4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-methoxy-phenyl)-amine
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The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4-methoxy-phenylamine followed by alkylation reaction using benzylbromide. MS (LC-
MS): 387.1 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-90% CH3;CN/H.O in 11 min, CHsCN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.70 min.

Example 22: Benzyl-((3R* 4R*)-4-benzyl-pyrrolidin-3-yimethyl)-p-tolyl-amine

g
BBV

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*,4R*)-3-Benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4-methyl-phenylamine followed by alkylation reaction using benzylbromide. MS (LC-MS):
371.14 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-90% CH;CN/H;O in 11 min, CH3CN and
H.O containing 0.1% TFA, flow: 1.5 mL/min): 5.24 min.

Example 23: Benzyl-((3R* 4R*)}-4-benzyl-pyrrolidin-3-yimethyl)-(4-fluoro-phenyl)-amine

Q4
80

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4-fluoro-phenylamine followed by alkylation reaction using benzylbromide. MS (LC-MS):
375 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-90% CHCN/H2O in 11 min, CH3CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.30 min.
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Example _ 24: ((3R* 4R*)-4-Benzyi-pyrrolidin-3-ylimethyl)-(4-chloro-phenyl)-naphthalen-1-
yimethyl-amine

o
. 0
O

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and 1-chloromethyl-naphthalene. MS (LC-MS): 442.0 [M+H]";
tx (HPLC, C18 column, 10-100% CH,CN/H,O/5 min, 100% CH;CN/3 min, 100-10%
CHLCN/H,0/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 5.87 min.

Example 25: 3-{[((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-aminol-methyl}-

benzamide
Ci

H
N
0
Wwlege
5

The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyi-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and 3-chloromethyi-benzamide. MS (LC-MS): 434.0 [M+HT";
tr (HPLC, C18 column, 10-100% CH;CN/H,O/5 min, 100% CHCN/3 min, 100-10%
CH,CN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.76 min.

Example  26:  ((3R*.4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenvi)-naphthalen-2-

yimethyl-amine
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The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and 2-bromomethyl-naphthalene. MS (LC-MS): 441.9 [M+H]
tx (HPLC, C18 column, 10-100% CH;CN/H,0/5 min, 100% CH;CN/3 min, 100-10%
CHsCN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.79 min.

Example  27: _ ((3R*.4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chiarg-phenyl)-(4-propoxy-2-
trifluoromethyl-guinolin-6-yimethyl)-amine

The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*,4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 6-bromomethyl-4-propoxy-2-trifluoromethyl-quinoline. MS (LC-
MS): 583.1 [M+H]"; tz (HPLC, C18 column, 10-100% CHsCN/H,0/5 min, 100% CH;CN/3
min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min):
6.27 min.

Example 28: 7-{[((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-aminol-methyl}-

naphthalene-2-carbonitrile
Cl

The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carbo-
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xylic acid tert-butyl ester and 7-bromomethyl-naphthalene-2-carbonitrile. MS (LC-MS): 467.0
[M+H]"; tr (HPLC, C18 column, 10-100% CH3CN/H:0/5 min, 100% CHzCN/3 min, 100-10%
CHZCN/H,0/3 min, CH;CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.64 min.

Example 29: 7-{[{{3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-aminol-methyl}-

naphthalene-1-carbonitrile

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*,4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 7-bromomethyl-naphthalene-1-carbonitrile. MS (LC-MS). 465.9
[M+H]"; tr (HPLC, C18 column, 10-100% CH:CN/H,0/5 min, 100% CH;CN/3 min, 100-10%
CH5CN/H,0/3 min, CH;CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.64 min.

Example 30: 6-{{((3R*.4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amino]-methyi}-

naphthalene-2-carbonitrile
Cl

”C~©)“ }) )

The title compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*,45%)-3-benzyl-4-[(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 6-bromomethyl-naphthalene-2-carbonitrile. MS (LC-MS): 466.0
[M+H)*; tr (HPLC, C18 column, 10-100% CHsCN/H,0/5 min, 100% CHs;CN/3 min, 100-10%
CH3;CN/H,0/3 min, CH;CN and HO containing 0.1% TFA, flow: 1.5 mL/min): 5.66 min.

Example_31: 6-{[{{3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-{4-chloro-phenyl)-amino]-methyl}-

i

1H-pyrimidine-2 4-dione
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The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*,4S*)-3-benzyl-4-{(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 6-chloromethyi-1H-pyrimidine-2,4-dione. MS (LC-MS): 424.9
[M+H]"; tg (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min, 100-10%
CH5CN/H,0/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5 mUmin): 4.51 min.

Example 32: 5-{[((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amino]-methyl}- '
naphthalene-2-carbonitrile

=
BAG
-

/4
N

The fitle compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S%)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and 5-bromomethyl-naphthalene-2-carbonitrile. MS (LC-MS):
465.9 [M+H]"; tz (HPLC, C18 column, 10-100% CH3sCN/H20/5 min, 100% CH;CN/3 min, 100-
10% CHsCN/H,0/3 min, CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.56 min.

Example 33: 5-{[((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amino}-methyh-
naphthalene-1-carbonitrile
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The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyl-4-{(4-chloro-phenylamino)-methyi]-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 5-bromomethyl-naphthalene-1-carbonitrile. MS (LC-MS): 465.9
[M+H]"; tr (HPLC, C18 column, 10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-10%
CH;CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.53 min.

Example 34: 4-{[((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amino}-methyl}-
naphthalene-1-carbonitrile

@ﬁ@
RS

The fitle compound is prepared analogously as described for the title compound under C in

Example 15 from (3R*4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4-bromomethyl-naphthalene-1-carbonitrile. MS (LC-MS}):
466.0 [M+H]"; tg (HPLC, C18 column, 10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-
10% CH3CN/H;0/3 min, CH;CN and HO containing 0.1% TFA, flow: 1.5 mL/min): 5.52 min.

Example 35: 4-{[((3R*4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amino]-methyi}-

benzonitrile

Q&
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The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyl-4-{(4-chloro-phenylamino)-methyi}-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4-bromomethyl-benzonitrile. MS (LC-MS): 416.0 [M+HT
tr (HPLC, C18 column, 10-100% CHSCN/H,0/5 min, 100% CHsCN/3 min, 100-10%
CH,CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.15 min.

Example 36: 5-{[((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amino}-methyl}-
2-fluoro-benzonitrile
Cl

The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-carbo-
xylic acid tert-butyl ester and 5-bromomethyl-2-fluoro-benzonitrile. MS (LC-MS): 434.0
[M+H]"; tr (HPLC, C18 column, 10-100% CHsCN/H0/5 min, 100% CH,CN/3 min, 100-10%
CH3CN/H,0/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.25 min.

Example  37:  4-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-naphthalen-2-yimethyl-aminol-

benzonitrile
NC

The title compound is prepared analogously as described for the title compound under C in
Example 15 from (3R*4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4-cyano-phenylamine followed by alkylation reaction using 2-bromomethyl-naphthalene.
MS (LC-MS): 432.0 [M+H]"; tr (HPLC, C18 column, 10-100% CHsCN/HO/5 min, 100%
CH3sCN/3 min, 100-10% CH2CN/H,0/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5
mL/min): 5.16 min.

Example 38: 4-{[((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-benzyl)-amino}-methyl}-
benzonitrile
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The title compound is prepared analogously as described for the title compound under C in
Exanﬁple 15 from (3R*4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4-chlorobenzylamine followed by alkylation reaction using 3-bromomethyl-benzonitrile.
MS (LC-MS): 430.0 [M+H]'; &z (HPLC, C18 column, 10-100% CH;CN/H.O/5 min, 100%
CH,CN/3 min, 100-10% CHsCN/H,0/3 min, CHaCN and H;O containing 0.1% TFA, flow: 1.5
mb/min): 4.68 min.

Example 39: N-(2-{[((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethy})-(4-chioro-phenyl}-amino}-

methyl}-phenyl)-acetamide (see also Scheme15 above)

o’ Y

NH

o

A. (3R*,45%)-3-Benzyl-4-{](4-chloro-phenyl)-(2-nitro-benzyl)-amino]-methyl}-pyrrolidine-
1-carboxylic acid tert-butyl ester

A vial is charged with (3R*,4R*)-3-[(4-chloro-phenylamino)-methyij-4-(benzyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (2 g, 4.99 mmol), 2-nitro-benzylchloride (2.57 g, 14.97 mmol),
triethylamine (1.04 mL, 7.48 mmol) and sodium iodide (0.97 g, 6.49 mmol) in air and
suspended in DMF (8 mL). The vial is sealed with an Al crimp top with septum and heated for
30 min at 120°C in a microwave apparatus (PersonalChemistry). The reaction mixture is
diluted with water and AcOEt , and the aqueous layer is extracted with AcCOEt. The combined
organic extracts are washed with brine, dried over Na,SO,, filtered and concentrated. The
residue is purified by flash chromatography on silica gel (eluent; c-hexane/AcOEt 90/10) to
give the tittle compound. MS (LC-MS): 536.0 [M-H]". tz (HPLC, Nucleosil C18 column, 10-
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100% CHiCN/H,0/5 min, 100% CH3CN/3 min, CHsCN and H;O containing 0.1% TFA, flow:
1.5 mL/min): 7.38 min.

B. (3S*,4R*)-3-{[(2-Amino-benzyl)-(4-chloro-phenyl)-amino}-methyl}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-butyl ester

H, is bubbled through a suspension of (3R*4S*)-3-benzyl-4-{[(4-chloro-phenyl)-(2-nitro-
benzyl)-amino}-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (0.5 g, 0.93 mmol) and
Raney-Nickel (50 mg) in MeOH (40 mL) during 20 h. The catalyst is filtered off and washed
with MeOH. Concentration of the solution affords the crude material which is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 95/5) to give the desired title product.
MS (LC-MS): 507.0 [M-H]". tz (HPLC, Nucleosil C18 column, 10-100% CH3;CN/H,0/5 min,
100% CH5CN/3 min, CH:CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 6.09 min.

C. (38*,4R*)-3-{[(2-Acetylamino-benzyl)~(4-chloro-phenyl)-amino]-methyl}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S*4R*)-3-{[(2-amino-benzyl)-(4-chloro-phenyl)-amino}-methyi}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-buty! ester (120 mg, 0.237 mmol) in pyridine (1.30 mL),
acetic anhydride (27 pL, 0.237 mmol) is added at 0 °C, and the mixture is stirred for 2 days at
RT. The reaction mixture is concentrated under vaccum, the reside is diluted with CH,Cl,
washed with an aqueous saturated solution of NaHCQs;, dried over Na,SO,, filtered and
concentrated. The crude product is purified by flash chromatography on silica gel (eluent: c-
hexan/AcOEt 2/1) to give the title product. MS (LC-MS): 548.0 [M-HJ". tz (HPLC, Nucleosil
C18 column, 10-100% CHCN/H,0/5 min, 100% CHaCN/3 min, CH;CN and H;O containing
0.1% TFA, flow: 1.5 mL/min): 6.63 min.

D. N-(2-{[((3R*,4R*)-4-Benzyi-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amino]-methyl}-
phenyl)-acetamide

TFA (181 pL) is added to a solution of (35*4R*)-3-{[(2-acetylamino-benzyl)-(4-chloro-
phenyl)-amino]-methyl}-4-benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester (97.9 mg, 0.179
mmol) in CH,Cl, (2 mL). The resulting mixture is stirred at RT for 24 h, diluted with CH.CI,
and quenched with a saturated aqueous solution of NaHCOs. The layers are separated and
the aqueous one is extracted twice with CHxCl, dried over Na,SQ,, filtered and
concentrated. The crude material is purified by flash chromatography on Isolute SPE Flash
NH, cofumn (eluent: CH,Cl, /MeOH 98/2 ta 95/5) to give the title. MS (LC-MS): 448.0 [M-HJ".
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tz (HPLC, Nucleosil C18 column, 10-100% CH;CN/H20/5 min, 100% CH;CN/3 min, CH;CN
and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.82 min.

Scheme10
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Example 40: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(3-cyano-phenyi}-4-methoxy-3-

O_

(3-methoxy-propoxy)-benzamide, hydrochloride

O //
H
| { :
g Pate
O
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A. ((3R*,45*)-3-Benzyl-4-[(3-cyano-phenylamino)-methyl]-pyrrolidine-1 ~carboxylic
acid tert-butyl ester

This reaction is performed according to a method known from the literature (see Abdel-Magid
AF. et al J. Org. Chem., 1996, 61, 3849-3862). A mixture of (3R*4R*)-3-benzyl-4-formyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (150 mg, 0.52 mmol), 3-aminobenzonitrile (184.3
mg, 1.56 mmol) and 1,2-dichloroethane (5 mL) is stirred at RT for 10 min. Sodium triacetoxy-
borohydride (157 mg, 0.74 mmol) and AcOH (30 pl, 0.52 mmol) are added, and the mixture
is stirred for 14 h at RT. The reaction is then quenched by the addition of a saturated aque-
ous NaHCO; solution. After separation of the organic layer, the aqueous phase is extracted
twice with CH,Cl,. The combined organic extracts are dried (Na,SO,), and the solvent is re-
moved in vacuo. The crude product is purified by preparative HPLC (C18 column 150x30
mm, 10-100% CHZCN + 0.1%TFA / H,0 + 0.1%TFA / 30 min). The combined pure fractions
are neutralized by the addition of saturated agueous Na,COj; solution, and CHCN is remo-



WO 2006/066896 PCT/EP2005/013786

- 145 -

ved in vacuo. The remaining aqueous phase is extracted twice with CH,Cl,. The combined
organic layers are dried (Na;SO,) and evaporated in vacuo to afford (3R*,4S*)-3-benzyl-4-
[(3-cyano-phenylamino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester. MS: 390.5
[M+H]"; tx (HPLC, C18 column, 5-100% CH;CN+0.1%TFA/H0+0.1%TFA/8 min, 100%
CH3CN+0.1%TFA/2 min, flow 1.5 mL/min): 7.63 min

B. (3R*,45*)-3-Benzyl-4-({(3-cyano-pheny)-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture of (3R*48*)-3-benzyl-4-[(3-cyano-phenylamino)-methyll-pyrrolidine-1-carboxylic
acid tert-butyl ester (146 mg, 0.37 mmol), 4-methoxy-3-(3-methoxy-propoxy)-benzoyl
chloride (106 mg, 0.41 mmol) and triethylamine (67 pl, 0.48 mmol) in CH,Cl, (2 mL) is stirred
at RT for 14 h and then quenched by the addition of aqueous NaHCO; solution. The organic
layer is separated, and the aqueous phase is exiracted three times with CH.ClL. The
combined organic extracts are dried (Na,SO4), and the solvent is removed in vacuo. The
crude product is purified by preparative HPLC (C18 column 150x30 mm, 10-100% CH3CN +
0.1%TFA / H,0 + 0.1%TFA / 30 min). The combined pure fractions are neutralized by the
addition of saturated aqueous Na,CO; solution, and CH;CN is removed in vacuo. The
remaining aqueous phase is extracted twice with CH,Cl,. The combined organic layers are
dried (Na,S0O,) and evaporated in vacuo to afford (3R*,4S*)-3-benzyl-4-({(3-cyano-pheny)-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyi]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester. MS: 614.5 [M+H]; tz (HPLC, C18 column, 5-100% CH;CN 0.1%TFA/
H,0+0.1%TFA/8 min, 100% CH3;CN+0.1%TFA/2 min, flow 1.5 mL/min): 7.26 min

C. N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(3-cyano-phenyl)-4-methoxy-3-(3-
methoxy-propoxy)-benzamide, hydrochloride

A mixture of (3R*4S*)-3-benzyl-4-({(3-cyano-pheny)-[4-methoxy-3~(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (117.2 mg, 0.216 mmol)
and HC! (5M in 2-propanol, 2 mL, 10 mmol) is stirred for 2 h at RT. The reaction mixture is
evaporated in vacuo to afford the title compound as a white solid. MS: 514.6 [M+H]; t=
(HPLC, C18 column, 5-100% CH:CN+0.1%TFA/H,0+0.1%TFA/8 min, 100%
CH3CN+0.1%TFA/2 min, flow 1.5 mL/min): 4.79 min.

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

A solution of methyl-3-hydroxy-4-methoxybenzoate (89.3 g, 0.49 mol), K,CO; (100.5 g, 0.727
mol) and 1-bromo-3-methoxy-propane (80 g, 0.523 mol) in CHzCN (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 EtOAc (500 mL) and washed with water. The
aq'ueous layer is back-extracted twice with EtOAc, and the combined organic extracts are
dried over MgSO,, filtered and concentrated to afford the fitle compound which is further
used in the next step without purification. tz (HPLC, CC 70/4 Nucleosil 3 C18HD column, 20
{0 100% CH,CN in H,0 in 2, then 4 min with 100% CH;CN, CHsCN 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 mbl) in MeOH (840 mlL) is stirred at RT for 18 h. After
completion, the solvent is removed under reduced pressure, and the residue is diluted with
water (200 mL) and extracted twice with EtOAc (250 mL). The aqueous layer is acidified by
addition of aqueous HCI (2N, 470 mL) and extracted 3 times with EtOAc {1 L). The combined
organic extracts are washed with brine, dried over Na,SO, filtered and concentrated. The
crude material is purified by crystallization in EtOAc to give the title compound. MS (LC-MS):
239.1 [M-HJ; tr (HPLC, CC 70/4 Nucleosil 3 C18HD column, 20 to 100% CH5CN in HO in 2,
then 4 min with 100% CH3CN, CHsCN and H,0 with 0.1% TFA , flow: 1.5 mL/min): 2.43 min.

c¢) 4-Methoxy-3-(3-methoxy-propoxy)-benzoyl chloride

4-Methoxy-3-(3-methoxy-propoxy)-benzoic acid (634 mg, 2.64 mmol) is suspended in CH.Cl,
(10 mL) under N, and treated with oxalyl chloride (818 L, 8.37 mmol). The reaction mixture
is stirred overnight at RT and concentrated under reduced pressure. The resulting crude acid
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chloride is taken up in toluene (10 mL) and concentrated again. This operation is repeated 3

times to ensure complete removal of the excess of oxalyl chloride. The crude oil is further

applied into the next step without purification.

Example 41: N-({(3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-3.N-diphenyl-propionamide,
hydrochioride

Q}% -
@ﬂo

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 399.6 [M+H]"; tr (HPLC, C18 column, 5-100% CH;CN+0.1% TFA
H,0+0.1% TFA/8 min, 100% CHsCN+0.1%TFA/2 min, flow 1.5 mL/min): 5.57 min.

Example 42: (1R*,2R*)-2-Phenyl-cyclopropanecarboxylic acid ((3R*,4R*)-4-benzyl-pyrrolidin-

3-vimethyl)-phenyl-amide, hydrochloride

Q}J -
@V“(

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 411.6 [M+H]"; tz (HPLC, C18 column, 5-100% CHs;CN+0.1% TFA/

H,0+0.1% TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min): 5.61 and 5.65 min

(diastereomers).

Example 43: (1R*,2R*)-2-Phenyl-cyclopropanecarboxylic acid ((3R*4R*}-4-benzyl-pyrrolidin-

3-yimethyl)-(4-chloro-phenyl)-amide, hydrochloride

Qﬁ
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The title compound is prepared analogously as described for the title compound under C in
Example 40. MS: 445.4 [M+H]"; tz (HPLC, C18 column, 5-100% CH;CN+0.1%TFA/
H20+0.1% TFA/8 min, 100% CH3CN+0.1%TFA/2 min, flow 1.5 mL/min). 6.15 min.

Example_44: Naphthalene-2-carboxylic_acid ((3R*.4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-

chloro-phenvl)-amide, hydrochloride

o.% Ao

The title compound is prepared analogously as described for the title compound under C in
‘Example 40. MS: 4553 [M+H]"; tz (HPLC, C18 column, 5-100% CH;CN+0.1%TFA/
H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min): 6.09 min.

Example _45: Naphthalene-1-carboxylic acid ((3R*,4R*)-4-benzyl-pyrrolidin-3-yimethy))-(4-

chloro-phenyl)-amide, hydrochloride

H-Ci

o35
AR
O

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS: 4553 [M+H]"; tz (HPLC, C18 column, 5-100% CH;CN+0.1%TFA/
H,0+0.1%TFA/8 min, 100% CH3;CN+0.1%TFA/2 min, flow 1.5 mL/min): 5.98 min.

Example 46: N-((3R*.4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-(4-chloro-phenyl)-4-methoxy-3-

{3-methoxy-propoxy)-benzamide, hydrochloride




WO 2006/066896 PCT/EP2005/013786

- 149 —

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS: 5234 [M+H] tg (HPLC, C18 column, 5-100% CH,CN+0.1%TFA/
H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min): 5.48 min.

Example 47: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-4-methoxy-3-(3-methoxy-propoxy)-
N-phenvyl-benzamide, hydrochloride

/

0% “ H-CI
. 050
Lot

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS: 489.5 [M+H]"; tx (HPLC, C18 column, 5-100% CH,CN+0.1%TFA/
H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min): 5.24 min.

Example 48: N-((3R*4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-(4-cyano-phenyh)-4-methoxy-3-
(3-methoxy-propoxy)-benzamide, hydrochloride

/
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H
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The title compound is prepared analogously as described for the title compound under C in
Example 40. MS: 514.5 [M+H]"; zx (HPLC, C18 column, 5-100% CH3sCN+0.1%TFA/
H,0+0.1%TFA/8 min, 100% CHzCN+0.1%TFA/2 min, flow 1.5 mL/min): 4.97 min.

Example 49: Naphthalene-2-carboxylic_acid ((3R*.4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-

cvano-phenyl)-amide

The title compound is prepared analogously as described for the title C compound in
Example 40. MS (LC-MS): 446.0 [M+H]"; tz (HPLC, C18 column, 10-100% CH;CN/H,O/5
min, 100% CHsCN/3 min, 100-10% CHsCN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.02 min.

Example 50: Benzofuran-5-carboxylic acid ((3R* 4R*)-4-benzyl-pyrrolidin-3-ylmethyl)-(4-

cvano-phenyl)-amide

"\

N
H
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O
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The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 436.0 [M+H]"; tr (HPLC, C18 column, 10-100% CH3;CN/H0O/5
min, 100% CHs;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.61 min.

Example 51: Naphthalene-2-carboxylic _acid ((3R* 4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-
phenoxy-phenyl)-amide
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The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 513.0 [M+H]'; {z (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CHsCN/3 min, 100-10% CH;CN/H,0O/3 min, CH3;CN and H.O containing 0.1%
TFA, flow: 1.5 mL/min): 5.41 min.

Example 52: Benzofuran-5-carboxylic _acid ({(SR*4R*)-4-benzyl-pyrrolidin-3-yimethyh)-(4-

chloro-phenvl)-amide

The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 445.1 [M+H]"; & (HPLC, C18 column, 10-100% CHsCN/H,0/5
min, 100% CHsCN/3 min, 100-10% CH3CN/H,0O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.89 min.

Example 53: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(4-chloro-phenyl)-2-phenoxy-
benzamide

s
Py
%

Cl
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The title compound is prepared analogously as described for the title compound under C in
Example 40. MS (LC-MS): 497.0 [M+H]"; tz (HPLC, C18 column, 10-100% CHs;CN/H,O/5

min, 100% CHiCN/3 min, 100-10% CH,CN/H0/3 min, CH3;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.28 min.

Example 54: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(4-chloro-phenyl)-benzene-

sulfonamide, hydrochloride

cl .

y  H-Cl
QA

00

A. (3R*,45%)-3-{[benzenesulfonyl-(4-chloro-phenyl)-amino}-methyl}-4-benzyl-pyrroli-

dine-1-carboxylic acid tert-butyl ester

A mixture of ((3R*,4S*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester (compound A under Example 15) (120.3 mg, 0.3 mmol), benzenesuifonyl
chloride (96.2 pl, 0.75 mmol), N-ethyldiisopropylamine (342.4 pl, 2 mmol) and 4-
(dimethylamino)pyridine (20 mg, 0.16 mmol) in CH.Cl, (2 mL) is stirred at RT for 16 h. The
reaction mixture is diluted with CH,Cl, and washed with 2N HCI and saturated aqueous
NaHCO; solution. The organic layer is dried, (Na;SO4) and the solvent is removed in vacuo.
The crude product is purified by preparative HPLC (C18 column 150x30 mm, 10-100%
CHLCN + 0.1%TFA / H,0 + 0.1%TFA / 30 min). The combined pure fractions are neutralized
by the addition of saturated aqueous NaHCOs solution, and CHsCN is removed in vacuo. The
remaining aqueous phase is extracted twice with CHxCl,. The combined organic layers are
dried (Na;SO,) and evaporated in vacuo to afford (3R*,4S*)-3-{[benzenesulfonyl-(4-chloro-
phenyl)-amino}-methyl}-4-benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester. MS: 541.2
[M+H]*; tx (HPLC, C18 column, 5-100% CHiCN +0.1%TFA/H,0+0.1%TFA/8 min, 100%
CH3CN+0.1%TFA/2 min, flow 1.5 mU/min): 8.39 min.

B. N~((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-(4-chloro-phenyl)-benzenesulfon-
amide, hydrochloride

A mixture of (3R*4S*)-3-{[benzenesulfonyl-(4-chloro-phenyl)-amino}-methyl}-4-benzyl-pyrro-
lidine-1-carboxylic acid tert-butyl ester (117.2 mg, 0.216 mmol) and HCI (5M in 2-propanol, 2
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mL, 10 mmol) is stirred for 2h at RT. The reaction mixture is evaporated in vacuo to afford
the titte compound as a slightly beige amorphous solid. MS: 441.3 [M+H]"; tz (HPLC, C18
column, 5-100% CHsCN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH:CN+0.1%TFA/2 min,
flow 1.5 mL/min): 5.82 min.

Example 55: ({(3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-phenethyl-amine

Qb

A. (3R*,45*)-3-Benzyl-4-{[(4-chloro-phenyl)-phenylacetyl-amino]-methyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester
The title compound is prepared analogously as described for the title compound under B in

Example 40.

B. ((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-phenethyl-amine .

To a solution of (3R*,45*)-3-benzyl-4-{[(4-chloro-phenyl}-phenylacetyl-amino}-methyl}-pyrro-
lidine-1-carboxylic acid tert-butyl ester (130 mg, 0.25 mmol) in THF (2 mL), BHs-Me,S (2M in
THF, 0.75 mL) is added. The mixture is stirred for 2 h and concentrated under vacuum. The
residual oil is refluxed overnight in a mixture of cc HCI /MeOH (1/1, 4 mL), then diluted with
CH,Cl, and basified with an aqueous saturated solution of NaHCO;. The layers are
separated, and the agueous one is back-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: CH,Cl,/MeOH 95/5 to 90/10 +1% NH,OH) to give
the title compound. The corresponding hydrochloric salt is obtained by adding HCI 4N in
dioxane (1 equivalent) to a solution of the compound in dioxane (2 mL) and lyophilization.
MS (LC-MS): 405, 407 [M+H]"; tz (HPLC, Nucleosil C18 column, 10 to 90% CHsCN in HxO in
11 min, CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.75 min.

Schemelia and 11b
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Example 56 (Scheme11a): N-((35*,4S*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-3-(3-
methoxy-propoxy)-4-methyl-benzamide

\
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A. (3R*,4S5%)-3-Benzyl-4-(isopropylamino-methyl)-pyrrolidine-1-carboxylic acid tert-

! >

butyl ester

This reaction is performed according to known literature methods (see Abdel-Magid A.F. et al
J. Org. Chem., 1996, 61, 3849-3862). A mixture of (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (2.64 g, 9.12 mmol), isopropyl amine (2.35 mL, 27.37 mmol)
and 1,2-dichioroethane (150 mlL) is stired at RT for 10 minutes. Sodium triacetoxy-
borohydride (4.83 g, 22.81 mmol) is added, and the mixture is stirred for 20 h at RT. The
reaction is quenched by the addition of a saturated aqueous NaHCO; solution. After
separation of the organic layer, the aqueous phase is extracted twice with CH,Cl,. The
combined organic extracts are dried (Na,SO,), and the solvent is removed in vacuo to afford
the title compound as a colorless oil. MS: 333.1 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-
100% CH3CN+0.1%TFA in HO+0.1%TFA in 5 min, 100% CH;CN+0.1%TFA 3 min, CH;CN
and H,0 containing 0.1% TFA, flow 1.5 mL/min): 4.66 min.

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

A mixture of (3R*,4S*)-3-benzyl-4-~(isopropylamino-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (200 mg, 0.6 mmol), 3-(3-methoxy-propoxy)-4-methyl-benzoic acid (148 mg, 0.66
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mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chioride (168 mg, 0.66 mmol) and triethylamine
(334 pL, 2.4 mmol) in CH.Cl> (5 mlL) is stirred at reflux for 4 h and then quenched by the
addition of agueous NaHCO; solution. The organic layer is separated, and the aqueous
phase is extracted three times with CH,Cl,. 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 80/20 to 70/30) to give the title
product. TLC, Rf (c-hexane/AcOEt 50/50) = 0.6.

C. N-((3S*,45*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-3-(3-methoxy-propoxy)-
4-methyl-benzamide

TFA (800 pL) is added to a solution of (3S,4R)-3-benzyl-4-({isopropy!-[3-(3-methoxy-prop-
oxy)-4-methyl-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic  acid tert-butyl ester (243.8
mg, 0.45 mmol) in CH.Cl, (2 mL). The resulting mixture is stirred for 1 h at RT and concen-
trated, diluted with CH,Cl, and quenched with a saturated aqueous solution of NaHCO;. The
layers are separated, and the aqueous one is extracted twice with CHCl, dried over -
Na,S0,, filtered and concentrated. The crude material is purified by flash chromatography on
NH.-Isolute (eluent: CH,Cl./MeOH 100/0 to 95/5) to afford the title product. To a solution of
the compound in dioxane (2 mL), (0.38 mmol,94.5 pL) of 4N HCI in dioxane is added, and
the resulting solution is lyophilized to afford the corresponding hydrochloride salt as a white
powder. MS (LC-MS): 439.1 [M+H["; 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): 4.95 min.

3-(3-Methoxy-propoxy)-4-methyl-benzoic acid

/
0}

5
vy

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,S0, (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
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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, Rf (hexane/AcOEt 2/1 ) = 0.55. 'H NMR (CDCls, 300
MHz): 8 = 2.3 (s, 3H), 3.9 (s, 3H), 7.15(d, 1H), 7. 5 (d, 1H), 7.6 (s, 1H).

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
acetoneitrile (125 mL) is stirred at reflux for 26 h. The solvent is concentrated under reduced
pressure, H,O (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, Rf (hexane/AcOEt 2/1 ) = 0.65. '"H NMR (CDCl;, 300 MHz):
8 =210 (p, 2H), 2.3 (s, 3H), 3.38 (s, 3H), 3.62 (t, 2H), 3.9 (s, 3H), 4.15 (t, 2H), 7.15 (d, 1H),
7.45 (s, 1H), 7.55 (d, 1H).

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 (1N 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,SQ,, filtered and concentrated in
vacuo. The crude material is recrystallized in ether /hexane to afford the desired title product.
TLC, Rf (hexane/AcOEt 2/1 ) = 0.15. MS (LC-MS): 224.0 {M-HJ. "H NMR (CDCls, 300 MHz):
8 =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).

Example 57 (Scheme11 b): N-{({35*,4S*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under C in
Example 56 except that the peptidic coupling reaction is performed using an acid chloride as
described in the following: A mixture of (3R*4S*)-3-benzyl-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (600 mg, 1.80 mmol), 4-methoxy-3-(3-methoxy-
propoxy)-benzoyl chloride (512 mg, 1.98 mmol) and triethylamine (326 ul, 2.34 mmol) in
CH,Cl, (6 mL) is stired at RT overnight and then gquenched by the addition of aqueous
NaHCO; solution. The organic layer is separated, and the aqueous phase is extracted three
times 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: c-hexane/AcOELt 2/1) to give the title compound. MS (LC-MS): 455 [M+H]"; tz (HPLC,
Nucleosil C18 column, 10 to 90% CHsCN in H,O in 11, CH3CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.71 min.

Example 58: N-((3S.4S)-4-Benzyl-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-3-(3-

methoxy-propoxy)-benzamide
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The‘ title compound is prepared analogously as described for the title compound under C in
Example 57 according to Schemei1b starling from (3S,4S)-3-benzyi-4-hydroxymethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (prepared according to Scheme?7). MS (LC-MS):
455 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min, 100% CHZCN/3
min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.83 min.
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Example 59: N«((3R 4R)-4-Benzyl-pyrrolidin-3-yimethyl)-N-isopropyi-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

/
0}

§ "
RG]
@ﬂ‘}?“@

The title compound is prepared analogously as described for the title compound under C in
Example 57 according to Scheme11b starting from (3R,4R)-3-benzyi-4-hydroxymethyi-
pyrrolidine-1-carboxylic acid tert-butyl ester (prepared according to Scheme7). MS (LC-MS):
455 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100% CH,CN/H,0/5 min, 100% CH,CN/3
min, CH,CN and H,Q containing 0.1% TFA, flow: 1.5 mL/min): 4.83 min.

Example 60: N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-ethyl-N-isopropyi-3-(3-methoxy-
propoxy)-benzamide

A
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The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemeltia. MS (LC-MS): 453.1 [M+H]"; tx (HPLC, Nucleosil C18
column, 10-100% CH;CN/H,0/5 min, 100% CH3;CN/3 min, CH3;CN and H,0 containing 0.1%
TFA, flow: 1.5 mL/min): 6.31 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) , cc HzS0; (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 mi x 2), washed with brine (50 mL), dried
over Na,S0.,, filtered and concentrated to give the title compound as a white powder. TLC, Rf
(ACOEt) = 0.9. 'H NMR (CDCls, 300 MHz): § = 5.8 (bs, 1H), 7.45 (d, 1H), 7.55 (d, 1H), 7.7 (s,
1H).

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
acetoneitrile (250 mL) is stirred at reflux for 16 h. The solvent is concentrated under reduced
pressure, HO (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, Rf (hexane/AcOEt 2/1 ) = 0.65. "H NMR (CDCls;, 300 MHz):
&= 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).

c. 3-(3-Methoxy-propoxy)-4-trimethyisilanylethynyi-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 triethylamine (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/EtOAc 10/1 to 5/1) to
give the desired title product as a brown oil. 'H NMR (CDCl;, 300 MHz): & = 0.25 (s, 9H),



WO 2006/066896 PCT/EP2005/013786

- 160 —

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).

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 miL) and &xtracted with AcOEt (100 mL X 3). The corfibined organic
extracts are washed with brine, dried over anhydrous sodium sulfate and concentrated under
reduped pressure to afford the title as a yellow oil which ié used without further purification in
the next step. MS (FAB): 235.0 [M+H]"."H NMR (CDCl,, 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).

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 stired under an hydrogen
atmosphere for 15 min, then filtered and concenfrated. The crude material is purified by flash
chromatography on silica gel (eluent hexane/AcOEt 2/1) to give the title 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).

Example 61: N-((3R*4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-3-(3-methoxy-

propoxy)-benzamide

-
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The title compound is prepared analogously as described for the title compound under C in
Example 56 using Scheme11a. MS (LC-MS): 425 [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): 4.64 min.
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3-(3-Methoxy-propoxy)-benzoic acid

a. 3-(3-Methoxy-propoxy)-benzoic acid ethyl ester

A solution of 3-hydroxy-benzoic acid ethyl ester (2.04 g, 13.4 mmol) and NaH (80 % in oil,
0.386 g, 16.08 mmol) in THF (50 mL) is stirred under nitrogen for 20 min before the addition
of 1-bromo-3-methoxy propane (3.07 g, 20.1 mmol) follows. The resulting mixture is further
stirred for 24 h at reflux, then poured into an ice/water mixture and extracted twice with
CH2C12. The combined organic extracts are washed with brine, dried over anhydrous sodium
sulfate and concentrated. The crude material is purified by flash chromatography on silica gel
(eluent hexane/AcOEt 9/1) to afford the title compound as a yellow oil. 'H NMR (CDCl,, 300
MHz): § = 2.15 (p, 2H), 3.35 (s, 3H), 3.55 (t, 2H), 3.9 (s, 3H), 4.12 (1, 2H), 7.15 (dd, 1H), 7.32
(t, 1H), 7.55 (bs, 1H), 7.65 (d, 1H).

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

A solution of 3-(3-methoxy-propoxy)-benzoic acid ethyl ester (2 g) and NaOH (1 N in water,
13.4 mL, 13.4 mmol) in EtOH (10 mL) and water (5 mL) is refluxed for 2 h. The reaction
mixture is allowed fo 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 HCI and the aqueous layer extracted with AcOEt (50 mL x 2).
The combined organic extracts are dried over Na,SO,, filtered and concentrated to afford the
desired title product. TLC, Rf (hexane/AcOEt 3/1)=0.17.

Example 62: 1-(3-Methoxy-propyl)-1H-indole-2-carboxylic acid ((3R*,4R*)-4-benzyl-
pyrrolidin-3-ylimethyl)-isopropyl-amide
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The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a). MS (LC-MS): 448 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-
100% CH3CN/H,0/5 min, 100% CH,CN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 4.79 min.

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

a. 1H-Indole-3-carboxylic acid ethyl ester

To a solution of 1H-indole-3-carboxylic acid (3.23 g, 0.02 mmol) in MeOH (85 mL) and water
(8.5 mL), cesium carbonate (20% in water, 23 mL) is added. The resulting mixture is stirred
at 45°C, then filtered and dried under vacuum. The resulting carboxylate is dissolved in DMF
(30 mL), ethyl iodide (1.75 mL, 0.022 mmol) is added, and the resulting mixture is stirred at
RT for 4 h. The mixture is concentrated under reduced pressure and the crude product is
purified by flash chromatography on silica gel (eluent: hexane/AcOEt 3/1) to give the desired
titte compound. TLC, Rf (hexane/AcOEt 5/1 ) = 0.2. "H NMR (CDCls, 300 MHz2): 5 = 1.45 {t,
3H), 4.45 (q, 2H), 7.3 (m, 2H), 7.45 (m, 1H), 8.15 (d, 1H), 8.4 (m, 1H), 8.6 (m, NH).

b. 1-(3-Methoxy-propyl)-1H-indole-3-carboxylic acid ethyl ester
To a solution of 1H-Indole-3-carboxylic acid ethyl ester (2.21 g, 13.71 mmol) in DMF (50
mL.), sodium hydride (80% in mineral oil, 0.598 g, 20 mmol) is added, and the solution is
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stirred for 20 min. 1-lodo-3-methoxy propane (3 g, 19.6 mmol) is added and the mixture is
stirred for 3 h. The reaction mixture is then poured into an ice/water solution and extracted
with CH,Cl, (20 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
compound which is used without further purification in the next step. TLC, Rf (CH,Cl,/MeOH
97/3 ) = 0.7. 'H NMR (CDCl;, 300 MHz): 3 = 1.42 (t, 3H), 2.09 (p, 2H), 3.29 (t, 2H), 3.32 (s,
3H), 4.28 (t, 2H), 4.39 (q, 2H), 7.23 (m, 2H), 7.4 (m, 1H), 7.81 (s, 1H), 8.18 (m, 1H).

¢. 1-(3-Methoxy-propyl)-1H-indole-3-carboxylic acid

A solution of 1-(3-methoxy-propyl)-1H-indole-3-carboxylic acid ethyl ester (3.18 g, 12.17
mmol) and NaOH (1 N in water, 12.2 mL, 12.24 mmol) in EtOH (24 mL) and water (12 mL) is
refluxed for 3 h. The reaction mixture is allowed to reach RT, and the solvent is concentrated
under reduced pressure. The residue is dissolved in CH,Cl, (250 mL) and the pH is adjusted
to 2 by addition of 1 N KHSO,. The layers are separated, and the aqueous phase is back-
extracted with CH,Cl (50 mL x 2). The combined organic extracts are dried over Na,SO,,
filtered and concentrated. The crude material is purified by flash chromatography on silica gel
(eluent: hexane/EtOAC/AcOH 50/50/1) to afford the desired fitle product. TLC, Rf
(hexane/AcOEt/AcOH 50/50/1) = 0.5. '"H NMR (CDCls, 300 MHz): § = 2.12 (p, 2H), 3.3 (t,
2H), 3.32 (s, 3H), 4.31 (t, 2H), 7.3 (m, 2H), 7.42 (m, 1H), 7.9 (s, 1H), 8.22 (m, 1H).

Example 63: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(4-
methoxy-butyl)-benzamide

— -

The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemeita. MS (LC-MS): 453.0 [M+H]"; tz (HPLC, Nucleosil C18
column, 10-100% CHsCN/H0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.96 min.
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4-Methoxy-3-(4-methoxy-butyl)-benzoic acid
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a. (3-Methoxy-propyl)-triphenyl-phosphonium bromide

A solution of PPh; (42.8 g, 163.2 mmol) and 1-bromo-3-methoxypropane (25 g, 163.3 mmol)
in toluene (70 mL) is heated at 150°C in an autoclave for 44 h. After completion of the
reaction, the mixture is filtered and the precipitate washed with toluene and dried under high
vacuum for 4 h affording the title compound as a white powder (64.8 g). Rt (HPLC, Nucleosil
C18, 10:90-100:0 CHsCN/H-0 + 0.1% TFA within 5 min, then 100% CHs;CN + 0.1% TFA):
5.06 min.

b. 4-Bromo-1-methoxy-2-(-4-methoxy-but-1-enyl)-benzene

To a stirred solution of NaHMDS (26.69 g, 153.81 mmol) in THF (175 ml) under nitrogen
atmosphere is added dropwise at 0°C a THF solution (175 mL) of (3-methoxy-propyl)-
triphenyl-phosphonium bromide (63.88 g, 153.8 mmol). The resulting mixture is stirred for 1 h
at 0°C before the addition of a THF solution (310 mL) of 5-bromo-2-methoxy-benzaldehyde
(27.56 g, 128.18 mmol). The reaction mixture is further stirred for 1 h at room temperature
and poured into a saturated NH,Cl aqueous solution, the aqueous layer is exiracted twice
with EtOAc. The combined organic extracts are dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue is taken up into ether and the
triphenylphosphine oxide precipitate is filtered off through a pad of celite. The filtrate is
concentrate and the residual material purified by flash column chromatography on silica gel
(hexane/EtOAc 4/1) to afford the title compound (as a mixture Z and E sterecisomers) as a
yellow oil. MS (LC-MS): 288.0, 289.8 [M+18]"; t (HPLC, Nucleosil C18, 10:90-100:0
CH;CN/H,0 + 0.1% TFA within 5 min, then 100% CH3CN + 0.1% TFA): 6.18 min.

¢. 4-Bromo-~1-methoxy-2-(4-methoxy-butyl)-benzene
A suspension of 4-bromo-1-methoxy-2-(-4-methoxy-but-1-enyl)-benzene (30.7 g, 113.21
mmol) and Pd/c 5% (3.1 g) in THF (620 mL) is shaked under an hydrogen atmosphere. After
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completion of the reaction, the mixture is filtered through a pad of celite, the solvent is
evaporated under reduced pressure and the residue purified by flash chromatography on
silica gel (hexane/EtOAc 6/1) to give the title compound as a colorless oil. MS 260.1, 261.9
[M+18]. MS (LC-MS): 289.8, 291.0 [M+18]; tr (HPLC, Nucleosil C18, 10:90-100:0
CHsCN/H,0 + 0.1% TFA within 5 min, then 100% CH3CN + 0.1% TFA): 6.49 min.

d. 4-Methoxy-3-(4-methoxy-butyl)-benzaldehyde

To a stirred solution of 4-bromo-1-methoxy-2-(4-methoxy-butyl)-benzene (26.2 g, 95.91
mmol) in 525 mL of THF is added dropwise n-butyl lithium (105.5 mmol, 1.6 M solution in
hexane) over 30 min at -78°C. The reaction mixture is further stirred 5 min at -78°C before
the addition of a THF solution (85 mL) of DMF (16.27 mL, 211 mmol) over 30 min. The
reaction mixture is further stirred for 15 min at -78°C, 1 h at room and poured into aqueous 1
M HCI solution. The aqueous layer is extracted twice with ether (200 mL x 3), and the
combined organic extracts are dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue is purified by flash column chromatography on silica gel
(hexane/EtOAc 4/1) to afford the title compound as a yellow oil. MS (LC/MS) : 222.9 [M+H]".
Rt (HPLC, Nucleosil C18, 10:90-100:0 CH;CN/H,O + 0.1% TFA within 5 min, then 100%
CH3CN + 0.1% TFA): 5.08 min.

e. 4-Methoxy-3-(4-methoxy-butyl)-benzoic acid

To a stirring suspension of 4-methoxy-3-(4-methoxy-butyl)-benzaldehyde (300 mg, 1.35
mmol) and sulfamic acid (175.7 mg, 1.81 mmol) in 80% CH;CO.H (2.3 mL), over 5 min a
solution of 80% NaClO, (126.6 mg, 1.4 mmol in 170 L of H,0) in water (0.65 mL) is added
while maintaining the temperature at 18-20°C by external cooling using an ice water bath.
The yellow slurry is stirred at 20°C for an additional 2 h. NaClO; (126.6 mg,1.4 mmol in 170
uL of H,0) in 0.65 mL of water and sulfamic acid in 80% CH;COOH (130 mg, 1.34 mmol) are
added to complete the reaction and the mixture is further stirred overnight. The reaction
mixture is diluted with 2.3 mL of water and stirred over 30 min. The precipitate is filtered and
dried to afford the title product. MS (LC-MS): 239.0 [M+H]"; tr (HPLC, Interchrom OBD-
25QS, 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): 4.20 min.

Example 64: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-

methoxy-propylamino)-benzamide
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The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemeiia. MS (LC-MS): 454.1. [M+H]; tz (HPLC, 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): 4.18 min.

4-Methoxy-3-(3-methoxy-propylamino)-benzoic acid

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

To a solution of 3-amino-4-methoxy-benzoic acid methyl ester (3 g, 16.5 mmol) in 70 mL of
DMF is added Cs,CO; (6.47 g, 19.8 mmol) and 1-bromo-3-methoxypropane (2.78 g, 18.2
mmol). The mixture is stirred at 80°C overnight. 1-Bromo-3-methoxypropane (1.26 g, 8.25
mmol), Cs,COs (2.7 g, 8.25 mmol), and Nal (8.25 mmol, 1.23 g) are added and the mixture
further stirred at 80°C for 3 days. The mixture is then poured into water and extracted with
twice with EtOAc. The combined organic extracts are dried (Na.SO,), filtered and
concentrated. The crude product is purified by flash column chromatography on silica gel (c-
hexane/EtOAc 4/1) to afford the title compound. MS (LC-MS): 254 [M+H]"; tz (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): 3.96 min.
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b. 4-Methoxy-3-(3-methoxy-propylamino)-benzoic acid

To a stirring solution of 4-methoxy-3~(3-methoxy-propylamino)-benzoic acid methyl ester
(2.21 g, 9.23 mmol) in MeOH (50 mL) cooled to 0°C, LIOH.Hz:O (1.162 g, 27.7 mmol) is
added. The reaction mixture is allowed to reach RT and stirred for 2 h. LIOHH,O (3.48 g,
83.1 mmol) is added and the mixture further stirred for 24 h until completion. The reaction
mixture is neutralized by the addition of HCI 1 N and extracted with CH,Cl,. The combined
organics extracts are dried (Na;SQy), and the solvent is removed in vacuo to give the title
product. MS (LC-MS): 454.1. TLC, Rf (CH,Cl,/MeOH 95/5) = 0.4. ’

Example 65: 1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid ({3R.4R)-4-benzyl-
pyrrolidin-3-yimethyi)-isopropyl-amide

s
ﬁ@j}l@

The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemetla. MS (LC-MS): 462.1 [M+H["; t (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): 6.95 min.

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

N
Y
OH

3-Methyl-1H-indole-6-carboxylic acid methyl ester

A mixture of 3-formyl-1H-indole-6-carboxylic acid methyl ester (6 g, 24.6 mmol), p-toluene-
sulfonic acid (704 mg, 3.7 mmol) and p-toluenesulfonylhydrazide (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
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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
titlte compound as a yellow solid. TLC, Rf (Hexane/EtOAc 4/1)= 0.3. MS (LC-MS): [M+H]+=
188.1. tg (HPLC, 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 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 NaHCO; 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/EtOAc 80/20) to give the title compound. MS (LC-MS): 262.0 [M+HT"; &
(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): 5.80 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 NaySO,,
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,
Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.93 min.
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The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemeila. MS (LC-MS): 473.0 [M+H]"; tg (HPLC, Nucleosil C18
column, 10-100% CH3CN/H0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.02 min.

Example 87: 3-(3-Methoxy-propyl)-3H-benzoimidazole-5-carboxylic acid ((3S.4S)-4-benzyl-

rrolidin-3-ylmethy))-isopropyl-amide

[
« )
«“J o M

The title compound is prepared analogously as described for the title compound under C in

Example 56 (Schemetia) starting from (3R*,4S5*)-3-benzyl-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester and 3-(3-methoxy-propyl)-3H-benzoimidazole-5-
carboxylic acid. MS (LC-MS): 449.0 [M+H]"; g (HPLC, 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
mbL/min): 5.25 min.

3~(3-Methoxy-propyl)-3H-benzoimidazole-5-carboxylic acid
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a. 3-(3-Methoxy-propyl)-3H-benzoimidazole-5~carboxylic acid methyl ester and 1-(3-
methoxy-propyl)-1H-benzoimidazole-5-carboxylic acid methyl ester

To a solution of 3H-benzoimidazole-5-carboxylic acid methyl ester (1.5 g, 8.5 mmol) in DMF
(25'mL) is slowly added a solution of NaH (375 mg, 9.35 mmol, 60% dispension in grease) in
DMF (25 mL) under a nitrogen atmosphere. The mixture is stirred at 80°C for 20 min, and
cooled to RT before the addition of 1-bromo-3-methoxypropane (2.6 g, 17 mmol). The
resulting mixture is stirred for 24 h. 1-bromo-3-methoxypropane (1.3 g, 8.5 mmol) and NaH
(375 mg, 9.35 mmol) are added and the mixture was 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 NaHCO; is added, the layers are separated and the
aqueous one back-extracted twice with ACOEL. The combined organic extracts are dried over
Na,SO,, filtered and concentrated, to give a mixture of the two regioisomers together with a
small amount of the two corresponding acids. The crude material is used without further

purification in the next step.

b. 3-(3-Methoxy-propyl)-3H-benzoimidazole-5-carboxylic acid and 1-(3-methoxy-
propyl)-1H-benzoimidazole-5-carboxylic acid

To a solution of the crude material described above (894 mg) in MeOH (50 mL) and H;O (1
mL) is added NaOH (432 mg, 10.8 mmol) and the mixture is stirred at 50°C over-night. After
completion of the reaction, acidification is done by the addition of water and HCl 1.0 M (21.6
mmol), CH.Cl; is added, the organic layer is separated and the aqueous one extracted twice
with CH,Cl,. The combined organic layers are dried over Na;SO,, filtered and concentrated
under reduced pressure. The crude material is purified by preparative HPLC (C18 ODB 10
pm 28*250 mm; interchrom, eluent 5-->50% ACN in 45 min, 40 mL/min, loading : 100 mg of
product in 4 mL of MeOH), to give the two regioisomeric acids : 3-(3-methoxy-propyl)-3H-
benzoimidazole-5-carboxylic acid : MS (LC-MS): 235.0 [M+HT"; "H NMR (CD;0D, 300 MHz):
8=2.14 (g, 2H), 3.30 (s, 3H), 3.34 (t, 2H), 4.46 (t, 2H), 7.72 (d, 1H), 7.99 (d, 1H), 8.32 (s,
1H), 8.41 (s, 1H) and 1-(3-methoxy-propyl)-1 H-benzoimidazole-5-carboxylic acid : MS (LC-
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MS): 235.0 [M+H]'; "H NMR (CDsOD, 300 MHz): §=2.17 (g, 2H), 3.30 (s, 3H), 3.37 (, 2H),
4.50 (t, 2H), 7.77 (d, 1H), 8.11 (d, TH), 8.41 (s, 1H), 8.69 (s, 1H).

Example 68: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-pyrrolidin-3-yimethyl-

benzamide

/

o)
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N
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0
The fitle compound is prepared analogously as described for the title compound under C in
Example 56 using Scheme11a starting from 1-boc-3-pyrrolidine carboxaidehyde. MS (LC-

MS): 365.0 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H.O/5 min, 100%
CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 ml/min): 3.86 min.

Example 69: Naphthalene-2-carboxylic acid ((3R*. 4R*)-4-benzyi-pyrrolidin-3-ylmethyl)-

isopropyl-amide

The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b. MS (LC-MS): 387.0 {M+H]"; ts (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): 4.93 min.

Example 70: N-({35*4S5%*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-{2-(3,5-dimethoxy-benzvioxy)-
ethyll-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a) from (3R*,4R*})-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 2-(3,5-dimethoxybenzyloxy)-ethylamine. MS (LC-MS): 607.1 [M+H]"; ts
(HPLC, C18 column, 10-100% CH3CN/H,O0/5 min, 100% CH;CN/3 min, 100-10%
CHsCN/H,0/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.87 min.

Example 71: N-{{35*,4S*)-4-Benzyl-pyrrolidin-3-yimethyl}-4-methoxy-3-(3-methoxy-propoxy)-

N-(3-phenoxy-propyl)-benzamide

o]

The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a) from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 3-phenaxy-propylamine. MS (LC-MS): 547.0 [M+H]"; tr (HPLC, C18 column,
10-100% CHsCN/H,0/5 min, 100% CH3;CN/3 min, 100-10% CH3zCN/H,0/3 min, CH;CN and
H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.86 min.

Example 72: 4-Methoxv-3—(3-methoxvj;ropoxy)-N-IZ-(s-pheno&/j;he_mzl)—ethﬂLN-pvrrolidin-

3-vimethyl-benzamide
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The title compound is prepared analogously as described for the title compound in Example
57 (Schemet1b) from 3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-(3-
phenoxy-phenyl)-ethylamine. MS (LC-MS). 292.1 [M+2HI**, 519.1 [M+H]', tr (HPLC, C18
column, 10-100% CH;CN/H,0/5 min, 100% CH,CN/3 min, 100-10% CHsCN/H,O/3 min,
CH,CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.46 min.

Example 73: 4-Methoxy-3-(3-methoxy-propoxy)-N-[2-(2-phenoxy-phenyl)-ethyll-N-pyrrolidin-

3-yimethyl-benzamide

/
0] :
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The title compound is prepared analogously as described for the title compound in Example
57 (Scheme11b) from 3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-(2-
phenoxy-phenyl)-ethylamine. MS (LC-MS). 292.1 [M+2HP, 519.0 [M+H]', tx (HPLC, C18
column, 10-100% CHsCN/H,0/5 min, 100% CHSCN/3 min, 100-10% CHCN/H,O/3 min,
CH5CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.43 min.

Example  74: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-cyclopentyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide, hydrochloride
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The title compound is prepared analogously as described for the fitle compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and cyclopentyl amine. MS: 481.5 [M+H]"; tg (HPLC, C18 column, 5-100%
CHsCN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CHsCN+0.1%TFA/2 min, flow 1.5 mL/min):
5.39 min

Example _ 75: N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-cycloproyl-4-methoxy-3-(3~

methoxy-propoxy)-benzamide, hydrochloride
/

O{ N
J 4 9

The title compound is prepared analogously as described for the title compound under C in

H-C

Example 57 using Scheme11b from (3R* 4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and cyclopropyl amine. MS: 453.5 [M+H]"; tz (HPLC, C18 column, 5-100%
CHCN+0.1%TFA/H0+0.1%TFA/8 min, 100% CHsCN+0.1%TFA/2 min, flow 1.5 mb/min):
4.86 min

Example 76: N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-3-(3-methoxy-propoxy)-
N-thiophen-2-yimethyl-benzamide, hydrochloride

/
0
== H-Cl
H
\ N
O

¢
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and thiophene-2-methylamine. MS: 509.5 [M+H]"; tr (HPLC, C18 column, 5-
100% CH;CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5
mL/min): 5.23 min

Example 77: N-((3R*4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-N-(2-methoxy-ethyi)-3-
{3-methoxy-propoxy)-benzamide, hydrochloride

The title compound is prepared analogously as described for the title compound under C in
Example 57 (Scheme11b) from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 2-methoxy-ethylamine. MS: 471.6 [M+H]"; tg (HPLC, C18 column, 5-100%
CH3CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CHsCN+0.1%TFA/2 min, flow 1.5 mL/min):
4.65 min

Example 78: N-((3R*4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(4-chloro-benzyl)-4-methoxy-3-
(3-methoxy-propoxy)-benzamide, hydrochloride

Cl
H-Cl
H
N

:
o0

The title compound is prepared anélogousiy as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and 4-chloro benzylamine. MS: 537.5 [M+H]"; tz (HPLC, C18 column, 5-100%
CH3CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min):
5.71 min
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Example 79: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-4-methoxy-3-(3-methoxy-propoxy)-

N-methyl-benzamide, hydrochlioride

QO
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and methylamine. MS: 427.5 [M+H]"; t (HPLC, C18 column, 5-100%
CH;CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mb/min).

4.53 min

Example  80: N-((3R*.4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-cyclobutyl-4-methoxy-3-(3-

methoxy-propoxy)-benzamide, hydrochioride

O

% H-oi
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and cyclobutylamine. MS: 467.5 [M+H]"; tx (HPLC, C18 column, 5-100%
CH3CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5 mL/min):

5.10 min

Example 81: N-({3R*4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-(1-ethyl-propyl)}-4-methoxy-3-(3-
methoxy-propoxy)-benzamide, hydrochloride
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyi-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and 3-pentylamine. MS: 483.5 [M+H]"; & (HPLC, C18 column, 5-100%
CHsCN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH3;CN+0.1%TFA/2 min, flow 1.5 mL/min):
5.48 min

Example 82: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-cyclopropylmethyl-4-methoxy-3-

{3-methoxy-propoxy)-benzamide, hydrochloride
/

{0

The title compound is prepared analogously as described for the title compound under C in

Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and aminomethylcyclopropane. MS: 467.5 [M+H]"; tz (HPLC, C18 column, 5-
100% CH3;CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5
mb/min): 5.18 min

Example 83: N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-3-(3-methoxy-propoxy)-

N-(2.2.2-trifluoro-ethyl)-benzamide, hydrochloride
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and 2,2,2-trifluoroethylamine. MS: 495.4 [M+H]"; tz (HPLC, C18 column, 5-
100% CH3;CN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/Z min, flow 1.5
mL/min): 5.13 min.

Example 84: N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-(4-cyano-benzyl)-4-methoxy-3-
(3-methoxy-propoxy)-benzamide, hydrochloride

/
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The title compound is prepared analogously as described for the title compound under C in
Example 57, using Scheme11b from (3R*4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic
acid tert-butyl ester and 4-cyanobenzylamine. MS: 528.6 [M+H]'; tz (HPLC, C18 column, 5-
100% CHLCN+0.1%TFA/H,0+0.1%TFA/8 min, 100% CH;CN+0.1%TFA/2 min, flow 1.5
mL/min): 5.06 min.

Example 85: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N~(1,2-dimethyl-propyl)-4-methoxy-
3-(3-methoxy-propoxy)-benzamide, hydrochloride
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and (+)-2-amino-3-methylbutane. MS: 483.5 [M+HY"; tg (HPLC, C18 column,
5-100% CHs;CN+0.1%TFA/H;0+0.1%TFA/8 min, 100% CH3CN+0.1%TFA/2 min, flow 1.5
mL/min): 5.35 and 5.45 min (diastereomers).

Example 86: N-((SR*,4R*)—4-Benzvl-pvrrolidin-S—\leethvl)—N—!ﬁl-chIoro-benzvl)-Z_-phenoxv-

benzamide

Y
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11a from (3R*4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and 4-chioro benzylamine. MS (LC-MS): 511.0 [M+H]"; tr (HPLC, C18
column, 10-100% CHsCN/H:O/5 min, 100% CHCN/3 min, 100-10% CH3CN/H,0O/3 min,
CH,CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.37 min.

Example 87: N-((3R*,4R*)~4—Benzvl-pyrrolidin-Sﬂnetm(I)-N—(4-chloro-benzyl)—3-phenoxy-

benzamide
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The title compound is prepared analogously as described for the title compound under C in
Example 56, Scheme11a from (3R* 4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 4-chloro benzylamine. MS (LC-MS): 511.2 [M+H]"; tr (HPLC, C18 column,
10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H-0/3 min, CH5CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.45 min.

Example  88: N—((SR*,4R*)—4-Benzvl-Dvrrolidin-3ﬂmettﬂ!)—N—ﬂ-ch!oro—benzvl)-4—phenoxv-

benzamide

“oed o

Cl
The title compound is prepared analogously as described for the title compound under C in
Example 56 using Scheme11a from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-butyl ester and 4-chloro benzylamine. MS (LC-MS): 5109 [M+H]"; tr (HPLC, C18
column, 10-100% CHsCN/H;0/5 min, 100% CHsCN/3 min, 100-10% CH3CN/H,0/3 min,
CH,CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.51 min.

Example _89: Benzofuran-5-carboxylic acid ((3R*,4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-

chloro-benzyl)-amide
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The title compound is prepared analogously as described for the title compound under C in
Example 57 using Scheme11b from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid
tert-buty! ester and 4-chloro benzylamine. MS (LC-MS): 458.9 [M+H]"; tz (HPLC, C18

column, 10-100% CH3;CN/H;O/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,O/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.03 min.

Example 90: N-({3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-3-(3-methoxy-propoxy)-
N-(3-phenyl-propyl)-benzamide

)
w040
o

The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a) from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 3-phenyl-propylamine. MS (LC-MS): 531.0 [M+H]"; &z (HPLC, C18 column,
10-100% CH;CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.93 min.

Example 91: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-3-(3-methoxy-propoxy)-
N-phenethyl-benzamide °
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The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a) from (3R*,4R*)-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
buty!l ester and phenethylamine. MS (LC-MS): 517.0 [M+H]*; tx (HPLC, C18 column, 10-
100% CH;CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H,0/3 min, CHzCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.79 min.

Example 92: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-4-methoxy-3-(3-methoxy-propoxy)-

N-{4-phenyi-butyl)-benzamide
/
O

@

The title compound is prepared analogously as described for the title compound under C in
Example 56 (Scheme11a) from (3R*,4R*})-3-benzyl-4-formyl-pyrrolidine-1-carboxylic acid tert-
butyl ester and 4—phenyl-butylarhine. MS (LC-MS): 545.1 [M+H]"; tg (HPLC, C18 column, 10-
100% CH3CN/H20/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and HO
containing 0.1% TFA, flow: 1.5 mL/min): 5.13 min.
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Example 93: Naphthalene-2-carboxylic acid (4-benzyloxy-phenyl)-((3S*,4S*)-4-benzyl-

pyrrolidin-3-ylmethyl)-amide (see also Scheme10 above)

The title compound is prepared analogously as described for the title compound under C in
Example 40 (Scheme10). MS (LC-MS): 527.0 [M+H}’, tz (HPLC, C18 column, 10-100%
CH5CN/H,0/5 min, 100% CH,CN/3 min, 100-10% CH,CN/H,0/3 min, CH3CN and H20
containing 0.1% TFA, flow: 1.5 mL/min): 5.47 min.

Example 94 (2-{5-[((3R* 4R*)-4-Benzyl-pvyrralidin-3-ylmethyl)-isopropyl-carbamoyll-2-
methoxy-phenyl-ethyl)-carbamic acid methyl ester

0o

HN>\—O\
éy pei
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The title compound is prepared analogously as described for the title compound under C in
Example 56 using Schemei1a. MS (LC-MS): 468.0 [M+H]"; tr (HPLC, Nucleosil C18
column, 10-100% CHsCN/H,0/5 min, 100% CH;CN/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.49 min.

4-Methoxy-3-(2-methoxycarbonylamino-ethyl)-benzoic acid
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a. 4-Methoxy-3-(2-methoxycarbonylamino-ethyi}-benzoic acid methyl ester

To a solution of 3-(2-amino-ethyl)-4-methoxy-benzoicacid methyl ester (1 g, 4.07 mmof) in
CHCl2 (15 mL), methyichioroformate (0.34 mL, 4.48 mmol) and diisopropylethylamine (1.61
mL, 13.3 mmol) are added under N, atmosphere at 0°C. The mixture is stirred for 22 h at RT,
diluted with CH,Cl, and poured into an aqueous saturated solution of NaHCQ,. 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 concenfrated. The crude product is
purified by flash chromatography on silica gel (eluent: hexane/AcOEt 2/1 to 1/1) to give the
title product as a white solid. "H NMR (CDCls, 300 MHz): 5 = 2.85 (t, 2H), 3.4 (q, 2H), 3.65 (s,
3H), 3.9 (s, 6H), 4.75 (m, 1H), 6.9 (d, 1H), 7.8 (bs, 1H), 7.95 (dd, 1H).

b. 4-Methoxy-3-(2-methoxycarbonylamino-ethyl)-benzoic acid

A solution of 4-methoxy-3-(2-methoxycarbonylamino-ethyl)-benzoic acid methyl ester
(0.9 mg, 3.67 mmol) and NaOH (1 N in water, 15 mL, 15 mmol) in EtOH (20 mL) is refluxed
for 1 h. The reaction mixture is allowed to reach RT, and the solvent 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 3 by addition of 1 N HCI 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 crystallized in ether /hexane (1/10, 15 mL) to
afford the desired title product as a white powder. TLC, Rf (AcOEt) = 0.5. 'H NMR (CDCls,
300 MHz): & = 2.85 (t, 2H), 3.45 (q, 2H), 3.65 (s, 3H), 3.9 (s, 3H), 4.75 (m, 1H), 6.9 (d, 1H),
7.8 (bs, 1H), 7.95 (bd, 1H).

Example 95: ((38*,4S5*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-[4-methoxy-3-(3-
methoxy-propoxy)-benzyil-amine (see also Scheme9 above
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A solution of (38*,4R*)-3-benzyl-4-[(4—chIoro-phenylamino)—methyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester (300 mg, 0.75 mmol), 4-bromomethyi-1-methoxy-2-(3-methoxy-propoxy)-
benzene (649 mg, 2.245 mmol) and triethylamine (156 pL, 1.12 mmol) in 3 mbL DMF is
heated at 80 °C for 6 h. The reaction mixture is concentrated, diluted with ACOEt and poured
into an aqueous saturated solution of NaHCOs. The layers are separated, and the aqueous
one is extracted twice with AcOEL. The combined organic extracts are dried over Na;SOy,
filtered and -concentrated. According to H-NMR the Boc group is cleaved off. The crude
mixture is purified by HPLC preparative (C18-ODB 10 um , 28x250 mm, eluent: CH3CN
[H20 + 0.1 % HCOOH, 5 => 100 % in 25 min, 40 mL/min). The HPLC fractions are collected,
diluted with AcOEt and washed with a saturated aqueous solution of NaHCO;. The organic
layer is dried over Na;SO,, filtered and concentrated to give the title product. MS (LC-MS):
508.09 [M+H]"; tzx (HPLC, Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100% -
CH5CN/3 miri, CH.CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.28 min.

ZT

4-.Bromomethyl-1-methoxy-2-(3-methoxy-propoxy)-benzene

/
0]

5

a. [4-Methoxy-3-(3-methoxy-propoxy)-phenyl]-methanol

To a solution of 4—methoxy-3-(3-methoxy-prq;30xy)-benzoic acid (3 g, 12.5 mmol) in 30 mL
dry THF, LIAIH; (1N in THF, 25 mL, 25 mmoi) is added. The solution is stirred for 30 min at
RT, then refluxed for 3 h. The reaction mixture is cooled to RT, and 945 uL water are
carefully added, followed by 945 pL of aqueous 15% NaOH and finally 2.85 mL of water.
The mixture is stirred overnight, filtered and concentrated to give the title product which is
used without purification in the next step. TLC, Rf (CH.Cl/MeOH 95/5) = 0.2. tr (HPLC,
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Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CH3;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 3.82 min.

b. 4-Bromomethyl-1-methoxy-2-(3-methoxy-propoxy)-benzene

To a salution of [4-methoxy-3-(3-methoxy-propoxy)-phenyl]-methanol (508 mg, 2.24 mmol) in
4 mL chloroform, trimethylbromosilane (430 yL, 3.37 mmol) is added with stirring at RT under
nitrogen for 1h. The reaction mixture is concentrated to give the title product which is used
without purification in the next alkylation step. tx (HPLC, 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
mbl/min): 4.72 min.

Scheme12
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Example 96: (3-Aminomethyl-benzyi)-((3R* 4R*)-4-benzyl-pyrrolidin-3-yimethyl)-(4-chloro-
phenyl)-amine

A. (35%,4R*)-3-([(3-Aminomethyl-benzyl)-(4-chloro-phenyl)-amino}-methyl}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-butyl ester

H is bubbled through a suspension of Raney-Ni (50 mg) and (3S*,4R*)-3-benzyl-4-{[(4-
chioro-phenyl)-(3-cyano-benzyl)-amino]-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
(420 mg, 0.81 mmol) in MeOH (20 mL) during 7 h at RT. Then, the catalyst is filtered off and
washed with MeOH. Concentration affords the crude product which is purified by flash
column chromatography (60g SiO., methyt tert-butyl ether/EtOH/NH; 9:1:0.05) to yield 3-{[(3-



WO 2006/066896 PCT/EP2005/013786

- 187 -

aminomethyl-benzyl)-(4-chloro-phenyl)-amino]-methyl}-4-benzyl-pyrrolidine-1-carboxylic acid
tert-butyl ester as a yellow oil. MS (LC-MS): 520.9 {M+H]"; tr (HPLC, C18 column, 10-100%
CH;CN/H0/5 min, 100% CHZCN/3 min, 100-10% CH;CN/H0/3 min, CH,CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.83 min.

B. (3-Aminomethyi-benzyl)-((3R*,4R*)-4-benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-
phenyl)-amine

A solution of 3-{[(3-aminomethyl-benzyl)-(4-chloro-phenyl)-amino]-methyl}-4-benzyl-pyrroli-
dine-1-carboxylic acid tert-butyl ester (230 mg, 0.44 mmol) in 4N HCi/dioxane (8 mL) is
stirred at RT for 1h. The reaction mixture is diluted with ethyl acetate and quenched by
addition of a saturated solution of NaHCO;. Extraction with ethyl acetate, drying {(Na,SO,)
and evaporation of the solvent give (3-aminomethyl-benzyl)-(4-benzyl-pyrrolidin-3-yimethyl)-
(4-chloro-phenyl)-amine which does not require further purification. Addition of 95 pl 4N
HCl/dioxane (0.38 mmol) to a solution of the product in dioxane (10 mL) and lyophilization
yields the corresponding bis-hydrochloride as a colorless solid. MS (LC-MS): 420.0 [M+H]";
tr (HPLC, C18 column, 10-100% CH;CN/H,O/5 min, 100% CHsCN/3 min, 100-10%
CH3;CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mi/min): 4.40 min.

Example  97: (8-Aminomethyl-naphthalen-2-yimethyl)-((3R*.4R*)-4-benzyl-pyrrolidin-3-
yimethyl)}-(4-chloro-phenyl)-amine

The title compound is prepared analogously as described for the title compound under B in
Example 96. MS (LC-MS): 470.0 [M+H]’; tr (HPLC, C18 column, 10-100% CHsCN/H,0/5
min, 100% CHsCN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.53 min

Example 98: {4-Aminomethyl-phenyl)-benzyl-((3R* ,4R*)-4-benzyl-pyrrolidin-3-yimethyl)-

amine
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ReB: 0%

The title compound is prepared analogously as described for the title compound under B in
Example 96. MS (LC-MS): 386.0 [M+H["; tr (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CHsCN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.81 min

Example 99: Q—Aminomethyknaphthalen~2-vlmethﬂ1—((3R*,4R*)—4—benzvl7pyrrolidin-3-
yimethyl)-(4-chioro-phenyl)-amine

The title compound is prepared analogously as described for the title compound under B in
Example 96. MS (LC-MS): 470.0 [M+H]"; tz (HPLC, C18 column, 10-100% CHsCN/H.O/5
min, 100% CHsCN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H;O containing 0.1%
TFA, flow: 1.5 mL/min): 4.44 min

Example  100:  (4-Aminomethyl-naphthalen-1-yimethyl)-((3R*,4R*)-4-benzyl-pyrrolidin-3-
ylmethyl)-(4-chloro-phenyl)-amine

C@ “"
"y Hoo
O

The title compound is prepared analogously as described for the title compound under B in
Example 96. MS (LC-MS): 470.0 [M+H]"; tz (HPLC, C18 column, 10-100% CHsCN/H,0/5
min, 100% CH3CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and HxO containing 0.1%
TFA, flow: 1.5 mL/min): 4.42 min.
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(alternatively to RCOCI, the corresponding anhydride RCO-O-OCR may be used)

Example  101:  N-(3-{[((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyi)-(4-chloro-phenyl)-amino]-
methyl}-benzyl)-acetamide ‘

Ci
o=
N
H

BILo

A. (33*,4R*)-3-{[[3-(Acetylamino-methyl)-benzyl]-(4-chloro-phenyl)-amino]-methyl}-4-
benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of NaHCOs (30 mg, 0.36 mmol) in H,O (0.4 mL) is added to a solution of (3S5,4R)-
3-{[(3-aminomethyl-benzyl)-(4-chloro-phenyl)-amino]-methyl}-4-benzyl-pyrrolidine-1-carbo-
xylic acid tert-butyl ester (120 mg, 0.23 mmol) in EtOH (1.5 mL) at RT. Then acetanhydride
(22 pl, 0.23 mmol) is added and the suspension is stirred at RT for 14 h. For workup, H;O is
added and the mixture is extracted with CH,Cl,. Drying (Na,SO,) of the combined organic
extracts followed by evaporation of the solvent affords the desired product as a colorless oil
which is used directly without further purification. MS (LC-MS): 563.0 [M+H]"; tr (HPLC, C18
column, 10-100% CHsCN/H,0/5 min, 100% CHZCN/3 min, 100-10% CHsCN/H0/3 min,
CH,CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 6.90 min.

B. N-(3-{[{{3R*,4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-amino]-methyl}-
benzyl)-acetamide
(35*,4R*)-3—{{[3—(acetylamino-methyl)-benzyl]—(4~chloro-phenyl)—amino]-methyl}—4-benzy|—
pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.18 mmol) is treated with 4N
HCVdioxane (8 mL) at RT for 30 min. A saturated solution of NaHCO; is added, and the
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mixture is extracted with ethyl acetate. The combined organic extracts are dried (Na;S0,),
and the solvent is evaporated to give the desired product as a yellowish oil. After
lyophilization of a solution of the product in dioxane (2 mL) and 4N HCl/dioxane (45 pi), the
corresponding mono-hydrochloride salt is obtained as a colorless solid. MS (LC-MS): 462.0
[M+H]"; tg (HPLC, C18 column, 10-100% CHsCN/H;O/5 min, 100% CH;CN/3 min, 100-10%
CH5;CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.13 min.

Example  102:  N-(3-{[{((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethy!)-(4-chloro-phenyl)-amino}-
methyl}-benzyl)-formamide
Cl

e

The title compound is prepared analogously as described for the title compound under B in
Example 101 from (3S*,4R*)-3-{[(3-aminomethyl-benzyl)-(4-chloro-phenyl)-amino}-methyl}-4-
benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-nitrophenyl formate. MS (LC-MS):
448.9 [M+H]"; tr (HPLC, C18 column, 10-100% CH3;CN/H,O/5 min, 100% CH;CN/3 min, 100-
10% CH3CN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.79 min.

Scheme14
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Example 103: ((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-(3-dimethylamino-

methyl-benzyl)-amine
Cl

353 Je
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A. (3R*,4S*)-3—Benzyl-4-{[(4-chloro-phenyl)-(3-dimethylaminomethyl-benzyl)-amino]-
methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester

CH,0 (64 pl, 0.87 mmol, 37% in H,0) is added to a solution of (3R*,45*)-3-{[(3-aminomethyl-
benzyl)-(4-chloro-phenyl)-amino}-methyl}-4-benzyl-pyrrolidine-1-carboxylic acid tert-butyl
ester (90 mg, 0.17 mmol) in CH;CN (3 mL). After stirring for 15 min, NaBH;CN (22 mg, 0.35
mmol) is added, followed by AcOH (150 i) after another 15 min. The reaction mixture is
stirred for 30 min before a saturated solution of NaHCO; is added. Extraction with ethyl
-acetate , drying of the combined exiracts (Na,SO,) and evaporation of the solvent affords the
crude product. Purification by preparative HPLC affords the desired product as a colorless
ail. MS (LC-MS): 548.0 [M+H]"; tr (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100%
CHsCN/3 min, 100-10% CH3CN/H0/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5
mL/min); 6.08 min.

B. ((3R*,4R*)-‘-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chIoro-phenyI)-(3-dimethyIamino
methyl-benzyl)-amine

This compound is prepared in analogy to the title compound under B in Example 101 by N-
Boc-deprotection of  (3S*4R*)-3-benzyl-4-{[(4-chloro-phenyl)-(3-dimethylaminomethyl-
benzyl)-amino]-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (30 mg, 0.06 mmot) with
4N HCl/dioxane (2 ml). After lyophilization the desired product is obtained as bis-
hydrochloride. MS (LC-MS):. 449.1 [M+H]"; tr (HPLC, C18 column, 10-100% CH3CN/H20/5
min, 100% CH3CN/3 min, 100-10% CHsCN/H,0/3 min, CH;CN and HO containing 0.1%
TFA, flow: 1.5 mL/min): 4.52 min.

Scheme1b
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Example 104: ((3R*.4R*)—4—Benzv!—pvrrolidin-S-ylmethvi)—(4-chtoro—phenvl)—@—amino—bensz—

amine
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A. (3R*,45%*)-3-{[(3-Amino-benzyl)-(4-chloro-phenyl)-amino]-methyl}-4-benzyl
-pyrrolidine~1-carboxylic acid tert-butyl ester

H, is bubbled through a suspension of (3S*4R*)-3-benzyl-4-{[(4-chloro-phenyl)-(3-nitro-
benzyl)-amino]-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (0.45 g, 0.84 mmol) and
Raney-Ni (0.15 g) during 3 h. The catalyst is filtered off and washed with MeOH.
Concentration of the solution affords the desired title product as a foam which is directly used
without further purification. MS (LC-MS): 506.0[M-H]"; tr (HPLC, C8 column, 20-95% CH;CN
JH:0/3.5 min, 95% CHsCN/1 min, CH;CN and H,O containing 0.1% TFA, flow: 0.8 mL/min):
4.01 min.

B. ((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-(3-amino-benzyl)-amine
This compound is prepared in analogy to the title compound under B in Example 101 by N-
Boc-deprotection  of (3R*,4S*)—3—{[(3—amino—benzyl)-(4—chloro-bhenyi)-amino]—methyl}-4-
benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.36 g, 0.71 mmol) with 4N HCl/dioxane
(20 mL). After lyophilization the desired product is obtained as bis-hydrochloride. MS (LC-
MS): 406.0 [M+H]"; tz (HPLC, C18 column, 10-100% CH,CN/H,O/5 min, 100% CH,CN/3
min, 100-10% CH3sCN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min):
4.21 min
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Example 105: ((3R*4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-isopropyl-f4-methoxy-3-(3-methoxy-

propoxy)-benzyll-amine
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A. (3R*,45*)-3-Benzyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzyl]-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(3R*,4S*)-3-Benzyl-4-(isopropylamino-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(300 mg, 0.902 mmol) and 4-methoxy-3-(3-methoxy-propoxy)-benzaldehyde (202 mg, 0.90
mmol) are mixed in 1,2-dichloroethane (5 mL) and treated with sodium triacetoxyborohydride
(765 mg, 3.61 mmol). The mixture is stirred at RT under nitrogen overnight and poured into
an aqueous saturated solution of NaHCO;. The layers are separated, and the aqueous one
is extracted twice with CH,Cl,, dried over Na,SQO,, filtered and concentrated. The crude
material is purified by preparatve HPLC (C18-ODS-AQ 5 p, 20x50 mm, .eluent:
Actonitrile/H,0 + 0.1 % HCOOH).The pure HPLC fractions are collected, diluted with: AcCOEt
and washed with a saturated aqueous solution of NaHCOs. The organic layer is dried over
Na,SO,, filtered and concentrated to give the title product. MS (LC-MS): 541 [M+HT";

B. ((3R*4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzyl}-amine

To a solution of (3R*,45*)-3-benzyl-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (72 mg, 0.133 mmol) in 2 mL
CH.Cl,, TFA (0.1 mL) is added, and the mixture is stirred at RT for 1 h. The mixture is
concentrated, poured into saturated aqueous solution of NaHCO;, extracted with AcOEt,
dried over Na,SO, and concentrated. The crude material is purified by flash chromatography
over NH,-isolute (eluent: CH,Cl,, /MeOH 100/0 to 90/10+ 5 % of NH,OH) to give the title
product. To a solution of the compound in dioxane (2 mL), 0.11 mmol, 27 pL of 4N HCI in
dioxane is added, and the resulting solution is lyophilized to afford the expected HCl salt as a
white powder. MS (LC-MS): 441 [M+H]"; t (HPLC, Nucleosil C18 column, 10-100%
CH5CN/H,0/5 min, 100% CHaCN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 3.88 min.
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4-Methoxy-3-(3-methoxy-propoxy)-benzaldehyde

To a solution of 3-hydroxy-4-methoxy-benzaldehyde (3.04 g, 20 mmol) and 3-methoxy-
propanol (1.80 g, 20 mmol) in THF (150 mL), triphenylphosphine (5.24 g, 20 mmol) is added
at RT under nitrogen atmosphere. To the stirring mixture, diethyl azodicarboxylate (3.11 mL,
20 mmol) is added over 10 min at RT, and the resulting solution is further stirred over 20 h.
THF is removed under reduced pressure, and the remaining residue is purified by flash
chromatography on silica gel (eluent: c-hexane/EtOAc 2/1) to afford the title compound. TLC,
Rf (hexane/EtOAc 2/1) = 0.2.

Scheme17
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Exampie 106: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-3-(2-

methoxy-ethoxy)-benzamide
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A. (3R*,45*)-3-Benzyl-4~({[3-(2-benzyloxy-ethoxy)-4-methoxy-benzoyl]-isopropyi-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(3R*,48*)—3—Bénzy}-4-(isopropylamino—methyl)—pyrrolidine—1 -carpboxylic acid tert-butyl ester
(1.82 g, 6.015 mmol), HOBT (0.813 ¢, 6.015 mmol) and EDCI (1.15 g, 6.015 mmol) are
suspended in 10 mL dry CH,Cl, under nitrogen. After stirring for 15 min, 3-(2-benzyloxy-
ethbxy)-4—methoxy-benzbic acid (2.00 g, 6.015 mmol) in 10 mL CH.Cl; is added, and the
mixture is further stirred at RT for 48 h. EDCI (6.015 mmol, 1.15 g) and HOBT (6.015 mmol,
0.813 g) are added, and the mixture is stirred for 2 days at RT under nitrogen. After
completion, the reaction mixture is concentrated, and the residue is dissalved in AcOEt and
washed with HCI (0.05 N). The organic layer is neutralized with a saturated aqueous solution
of NaHCOs, extracted, dried over Na,SO, and concentrated. The crude material is purified by
flash chromatography on silica gel (eluent: c-hexane/AcOEt 90/10 then 2/1 ) to give the title
compound. TLC, Rf (CH.Cl./MeOH 95/5) = 0.5; MS (LC-MS): 517 [M+H-Boc]"; tr (HPLC,
Nucleosil C18 column, 10-100% CH,CN/H,O in 11 min, 100% CH5CN for 3 min, CHsCN and
H,O containing 0.1% TFA, flow: 1.6 mL/min): 6.52 min

B. (3R*,4S*)-3-Benzyl-4-({[3-(2-hydroxy-ethoxy)-4-methoxy-benzoyl]-isopropyl-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture of (3R*,48*)-3-benzyl—4—({[3—(2-benzyloxy—ethoxy)-4-methoxy—benzoyl]—isopropyl—
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (442 mg, 0.717 mmol) and
Pd(OH),/C (0.4 g, 10% wet) in MeOH (5 mL) is stirred under an hydrogen atmosphere for 20
h. The reaction mixture is filtered over a pad of Celite, dried over Na,SO, and concentrated.
The crude material is purified by preparative HPLC (Actonitrile/H,O + 0.1 % TFA).The pure
HPLC fractions are collected, diluted with AcOEt and washed with a saturated aqueous
solution of NaHCOs. The organic layer is separated, dried over Na,SO,, filtered and
concentrated to give the title product. TLC, Rf (CH,Cl,/MeOH 95/5) = 0.45. MS (LC-MS): 427
[M+H]".
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C. (3R*,4S%)-3-Benzyl-4-({isopropyl-[4-methoxy-3-(2-methoxy-ethoxy)-benzoyl]-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(3R*,4S*%)-3-Benzyl-4-({[3-(2-hydroxy-ethoxy)-4-methoxy-benzoyl]-isopropyl-amino}-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (111.5 mg, 0.212 mmol) is suspended with NaH
(60 % dispersion in mineral oil, 7 mg, 0.275 mmol) in 2 mL dry DMF under N,. The mixture is
stirred for 30 min before the addition of Mel (52.8 pL, 0.848 mmol). The mixture is further
stirred overnight. NaH (60 % dispersion in mineral oil) and Mel (52.8 pL, 0.848 mmol) are
added, and the reaction mixture is further stirred for 48 h. Then the mixture is concentrated
under vacuum and the residue is ‘diluted with CH,Cl, and washed with a saturated aqueous
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 to give the title product. TLC, Rf (CH,Cl,/MeOH 95/5) = 0.4. MS (LC-MS): 441
[M+H-Boc]”

D. N-((3R*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(2-methoxy-
ethoxy)-benzamide

TFA (100 pL, 1.29 mmol) is added to a solution of (3R*,4S*)-3-benzyl-4-({isopropyl-[4-
methoxy-3-(2-methoxy-ethoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (101 mg, 0.187 mmol) in CH,Cl, (2 mL). The resulting mixture is stirred for 1 h at
RT and concentrated, diluted with CH,Cl, and quenched with a saturated aqueous solution of
NaHCOs. The layers are separated, and the aqueous one is extracted twice with .CH.Cl,,
dried over Na,SOQ,, filtered and concentrated. The crude material is purified by flash
chromatography over NH_-Isolute (eluent: CH,Cl,/MeOH 100/0 to 95/5) to afford the title
product. To a solution of the compound in dioxane (2 mL), 0.059 mmol, 14.8 uL of 4N HCl in
dioxane is added, and the resulting solution is lyophilized to afford the corresponding
hydrochloride salt as a white powder. MS (LC-MS): 441 [M+H]’; tz (HPLC, Nucleosil C18
column, 10-100% CHsCN/H,0/5 min, 100% CH,CN/3 min, CH;CN and H,0 containing 0.1%
TFA, flow: 1.5 mL/min): 4.40 min.

Example 107: N-((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-3-(2-ethoxy-ethoxy)-N-isopropyl-
4-methoxy-benzamide
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The title compound is prepared analogously as described for the title compound under D in
Example 106 (Scheme17) using ethyl iodide instead of methyl iodide in the alkylation step C.
MS (LC-MS): 455.0 [M+H]". tz (HPLC, Nucleosit C18 column, 10-100% CH;CN/H,0/5 min,
100% CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, ﬂow:' 1.5 mL/min): 4.60 min.

Example 108: N-((3S*,4S*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(2-

methoxy-ethoxymethyl)-benzamide

/
)
O
\
O

The title compound is prepared analogously as described for the title compound under Din
Example 106 (Scheme17) starting from (3R*,45*)-3-benzyl-4-(isopropylamino-methyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester and 3-hydroxymethyl-4-methoxy-benzoic acid in
step A. The hydrogenation Step B is not performed. Step C and step D are performed as
described for Example 106. MS (LC-MS): 455.0 [M+H]'; tz (HPLC, Nucieosil 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): 4.6 min.

Example 109: N-((3R*,4R*)-4-Benzyl-pvrrolidin-3-vlmethvl)-3-(3—hvdro&/-grogoxv)-N-
isopropyl-4-methoxy-benzamide
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The title compound is prepared analogously as described for the title compound under D in
Example 106 (Scheme17) starting from (3R*4S*)-3-benzyl-4-(isopropylamino-methyi)-
pyrrolidine-1-carboxylic acid tert-butyl ester and 3-benzyloxy-4-methoxy-benzoic acid in step
A. Step B and step D are performed as described for Example 106. While the alkylation step
C is performed as described for the title compound under C in Example 110 (Scheme18)
using K,COs in DMF. MS (LC-MS): 441.0 [M+H["; tz (HPLC, Nucleosil 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
mbL/min): 4.21 min. ‘
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Example 110: ((3R*4R*)4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-[2-(3-methoxy-

propoxy)-benzyll-amine
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A. (38*,4R*)-3-{[(2-Acetoxy-benzyl)-(4-chloro-phenyl)-amino]-methyl}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture (3R*,45*)-3-benzyl-4-[(4-chloro-phenylamino)-methyl}-pyrrolidine-1-carboxylic acid
tert-butyl ester (675 mg, 1.43 mmol), acetic acid 2-chloromethyl-phenyl ester (344 mg, 1.86
mmol), K;CO3 (258 mg, 1.86 mmol) and Nal (25 mg, 0.17 mmol) in DMF (8 mL) is stirred -
under Argon at 80°C for 7 h. For workup an aqueous solution of NaHCO; is added, and the
mixture is extracted with ethyl acetate. Drying (Na,SO,) of the combined exiracts and
evaporation of the solvent affords the crude product which is purified by flash column
chromatography on silica gel (eluent: c-hexane/EtOAc 90/1Q0) to give the title compound.
TLC, Rf (Hexane/AcOEt 80/20) = 0.42. MS (LC-MS): 549 [M+H]".

B. (3R*,45*)-3-Benzyl-4-{[(4-chloro-phenyl)-(2-hydroxy-benzyl)-amino]-methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (3S8*,4R*)-3-{[(2-acetoxy-benzyl)-(4-chioro-phenyl)-amino}-methyl}-4-benzyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (195.4 mg, 0.356 mmol) in MeOH (2 mL) is
cooled to 0°C and LiOH.H,0 (89.6 mg, 2.14 mmol) is added. The reaction mixture is allowed
to reach RT, further stirred for 2 days and neutralized with HCI 1N (2.14 mmol). CH.Cl, and
water are added, the organic layer is separated, and the aqueous one is exiracted twice with
CH,Cl,. The combined organic layers are dried over Na,SO,, filtered and concentrated in
vacuo. The crude material is purified by flash chromatography on silica gel (c-hexane/AcOEt
90/10) to give the title compound. TLC, Rf (Hexane/AcOEt 2/1) = 0.58. MS (LC-MS): 507.0
[M+H]".

C. (3R*,45%)-3-Benzyl-4-({(4-chloro-phenyl)-[2-(3-methoxy-propoxy)-benzyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture of (3R*,4S%)-3-benzyi-4-{[(4-chloro-phenyl)-(2-hydroxy-benzyl)-amino}-methyi}-pyr-
rolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.197 mmol), 1-bromo-3-methoxypropane
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(37 mg, 0.240 mmol) and K,COs (218 mg, 1.576 mmol) in DMF (3 mL) is heated at 80°C
overnight. AcOEt is added and the reaction mixture quenched by addition of an aqueous
saturated solution of NaHCOs. The organic layer is separated, and the agueous one is
extracted twice with AcOEt, dried over Na,SO, and concentrated in vacuo. The crude
material is purified by flash chromatography on silica gel (c-hexane/AcOEt 90/10) to give the
title product. TLC, Rf (Hexane/AcOEt 80/20) = 0.44. MS (LC-MS): 579 [M+H]".

D. ((3R*,4R*)4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-[2-(3-methoxy-propoxy)-
benzyl}-amine

To a solution of (3R*4S*)-3-benzyl-4-({(4-chloro-phenyl)-{2-(3-methoxy-propoxy)-benzyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-buty! ester (96 mg, 0.166 mmol) in 2 mL
CH.Cl, TFA (120 L) is added. The mixture is stirred at RT for 24 h, concentrated in vacuo,
taken up in CH,Cl, and poured into a saturated aqueous solution of NaHCOs. The layers are
separated, and the aqueous one is extracted twice with CH.Cl.. The combined organic layers
are dried over Na,SO, and concentrated under reduced pressure. The crude material is
purified by flash chromatography over Isolute SPE Flash NH; column (c-hexane/ ACOEt 2/1 +
2% MeOH) to give the title product. To a solution of the compound in dioxane, 0.138 mmol,
34.4 pL of 4N HCl in dioxane is added, and the resulting solution is lyophilized to afford the
corresponding hydrochloride salt as a white powder. MS (LC-MS): 479, 481 [M+H]"; tr
(HPLC, Nucleosit C18 column, 10 to 90% CHsCN in H;O in 11 min, CH;CN and HO
containing 0.1% TFA, flow: 1.5 mL/min): 5.74 min.

Example 111: ((3R* 4R*)-4-Benzyl-pyrrolidin-3-yimethyl)-(4-chloro-phenyl)-[2-(2-methoxy-

ethoxy)-benzyll-amine

QO

O-—\-O
AN

The title compound is prepared analogously as described for the title compound under D in
Example 110 using 1-bromo-2-methoxyethane as the alkylating agent. MS (LC-MS): 465,
467 [M+HJ"; tr (HPLC, Nucleosil C18 column, 10 to 90% CHLCN in H,O in 11 min, CH;CN
and H,O0 containing 0.1% TFA, flow: 1.5 mL/min): 5.56 min
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Example 112: 2-{[((3R* 4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-aminoj-

methyl}-phenol

aSalins

OH

The title compound is prepared analogously as described for the title compound under D in
Example 110 by N-Boc-deprotection of (3R*,4S*)-3-benzyi-4-{[(4-chloro-phenyl)-(2-hydroxy-
benzyl)-amino]-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester. MS (LC-MS): 407, 407.9
[M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CHsCN in H,O in 11 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.55 min.
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Example 113: 1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid ((3R*,4R*)-4-benzyl-
pyrrolidin-3-yimethyl)-isopropyl-amide
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A. (3R*,45*)-3-Benzyl-4~{[(1 H-indole-6-carbonyl)-isopropyl-amino]-methyl}-pyrrolidine-
1-carboxylic acid tert-buty! ester

To a solution of (3R*4S*)-3-benzyl-4-(isopropylamino-methyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester (1.25 g, 3.76 mmol) and indol-6-carboxylic acid (0,59 g, 3.68 mmol) in CH,Cl
(30 mL), bis(2-oxo-3-oxazolidinyl)phosphinic chioride (1.1 g, 4.33 mmol) and triethylamine
(2.1 mL, 15.04 mmol) are added. The mixture is heated at 60°C in a closed vial for 1 h and
poured into a saturated solution of NaHCOj3. The layers are separated, and the aqueous one
is extracted twice with CH.Cl,. The combined organic layers are dried over Na,SQ,, filtered
and concentrated. The crude material is purified by flash chromatography on silica gel
(eluent: CH,CL/AcOEt 100/0 to 70/30) to give the title compound. MS (LC-MS): 474.1 [M-HJ";
tz (HPLC, Nucleosil C18 column, 10 to 100% CHCN in Hz0 in 5 min, the 100 % CH3CN for 3
min, CH:CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 6.23 min.

B. (3R*,45*)-3-Benzyl-4-({isopropyl-[1 -(3-methoxy-propyl)-1H-indole-6-carbonyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3R*,4S*)-3-benzyl-4-{[(1H-indole-6—carbonyl)-isopropyl-amino]-methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester (300 mg, 0.63 mmol) in DMF (3 mL), slowly NaH
(27.6mg, 0.69 mmol, 60% dispersion in grease) in DMF (3mL) is added under a N,
atmosphere. The mixture is stirred at 80°C for 20 min, and cooled to RT before the addition
of 3-chloro-methoxy propane (136.7 mg, 1.26 mmol). The reaction mixture is stirred at 60°C
for 2 days, cooled to RT, diluted with AcOEt and exiracted with an aqueous saturated
solution of NaHCOs. The aqueous layer is 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 100/0 to 90/10) to give
the title compound. MS (LC-MS): 448.1[M+H-Boc]"; tg (HPLC, Nucleosil C18 column, 10 to
100% CHCN in H,O in 5 min, then 100% CH,CN for 3 min, CHsCN and H;O containing
0.1% TFA, flow: 1.5 mL/min): 6.74 min.
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C. 1-(3-Methoxy-propyl)-1H-indole-6-carboxylic acid ((3R*,4R*)-4-benzyl-pyrrolidin-3-
ylmethyl)-isopropyl-amide

To a solution of (3R*4S*)-3-benzyl-4-({isopropyl-[1-(3-methoxy-propyl)-1H-indole-6-carbo-
nyl]l-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.51 g, 0.93 mmol) in 5 mL
CH,Cl, is added TFA (764 pL). The mixture is stirred at RT for 2 h and poured into an
aqueous saturated solution of NaHCO;. 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 silica gel
(eluent: CH.Cl,/MeOH 90/10 to 90/10+1% NH,OH) to give the title product. To a solution of
the free base (80 mg, 0.18 mmol) in dioxane (2 mL), 1.0 equivalent (0.18 mmol, 46 yl.) of 4N
HClI in dioxane are added, and the resulting solution is lyophilized to afford the corresponding
hydrochloride -salt as a white powder. MS (LC-MS): 448.1 [M+H]"; tg (HPLC, Nucleosil C18
column, 10-100% CHzCN/H;0/5 min, 100% CH;CN/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.86 min.

Example 114: 1-(2-Methoxy-ethyl)-1H-indole-6-carboxylic acid ((3R*,4R*)-4-benzyl-pyrrolidin-
3-yimethyl)-isopropyl-amide
O/

IJ H

The title compound is prepared analogously as described for the title compound under C in

Example 113 using 1-bromo-2-methoxyethane as the alkylating agent. MS (LC-MS): 434
[M+H]*; tz (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min, 100% CH5CN/3 min,
CH4CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.73 min.

Example 115: 1-(3-Methoxy-propyl)-1H-indole-5-carboxylic acid ((3R*.4R*)-4-benzyl-
pyrrolidin-3-yimethyl)-isopropyl-amide (see also Scheme19 above)
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The title compound is prepared analogously as described for the title compound under C in
Example 113 using indol-5-carboxylic acid in the coupling reaction step A and 1-bromo-2-
methoxypropane as the alkylating agent in step B. MS (LC-MS): 448.1 [M+H]"; tr (HPLC,
Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100% CH3;CN/3 min, CHsCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.78 min.

Example 116: 1-(2-Methoxy-ethyl)-1H-indole-5-carboxylic acid ((3R* 4R*)-4-benzyl-pyrrolidin-

3-vimethyl)-isopropyl-amide (see also Scheme19 above)

z@ﬂj@

The title compound is prepared analogously as described for the title compound under C in

Example 113 using indol-5-carboxylic acid in the coupling reaction step A and 1-bromo-2-
methoxyethane as the alkylating agent in step B. MS (LC-MS): 434.0 [M+H]"; tr (HPLC,
Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min, CHsCN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.70 min.

Scheme20
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Example 117: Benzyl-(4-chloro-phenyl)-((3R*,4R*)-4-phenethyi-pyrrolidin-3-ylmethyl)-amine

S

A. (E)-5-Phenyl-pent-2-enoic acid ethyl ester

To a solution of triethylphosphono acetate (7.4 mL, 37.3 mmol) in THF (80 mL) under N,
atmosphere, at RT sodium hydride (60% dispersion in oil, 1.49 g, 37.3 mmol) is added. The
reaction mixture is stirred at 25°C for 45 min, and propionaldehyde (4.58 mL, 34.2 mmol) is
added. After 30 min at RT, the reaction is partitioned between Et,O and water. The aqueous
layer is extracted 3 times with Et,O, dried over Na,SO,, filtered and concentrated. The crude
material is purified by flash chromatography on silica gel (eluent: hexane/ACOET 100/0 to
90/10) to give the title compound as a colorless oil. TLC, Rf (Hexane/AcOEt 90/10) = 0.5.
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"H NMR (CDCls, 400 MHz): & = 1.35 (t, 3H), 2.55 (g, 2H), 2.8 (t, 3H), 4.22 (q, 2H), 5.85 (dt,
1H), 7.05 (dt, 1H), 7.22 (m, 3H), 7.35 (m, 2H).

B. (3R*,4R*)-1-Benzyl-4-phenethyl-pyrrolidine-3-carboxylic acid ethyl ester

To a stirred solution of (E)-5-phenyl-pent-2-enoic acid ethyl ester (4.0 g, 19.58 mmol) in
toluene (50 mL), N-benzyl-N-(methoxymethyl) trimethylsilyl amine (5.51 mL, 21.53 mmol) at
0°C is added under N,. A solution of trifluoroacetic acid (1.9 mmol, 0.15 mL) is added at 0°C,
and the mixture is stirred at 0°C for 30 min and then at RT for 2 days. The reaction is
guenched with a saturated aqueous solution of NaHCO;, extracted with AcOEt, dried over
Na,SO, and concentrated. The crude material is purified by flash chromatography on silica
gel (eluent: hexane/AcOEt 90/10) to give the title compound as a colorless ofl. TLC, Rf
(Hexane/AcOEt 90/10) = 0.35. 'H NMR (MeOD, 400 MHz): § = 1.23 (t, 3H), 1.76 (m, 1H),
1.92 (m, 1H), 2.3 (dd, 1H), 2.44 (m, 1H), 2.62 (m, 2H), 2.66-277 (m, 2H), 2.88-2.93 (m, 2H),
3.56 (d, 1H), 3.68 (d, 1H), 4.09-4.18 (m, 2H), 7.18 (m, 2H), 7.27 (m, 3H), 7.35 (m, 5H).

C. (3R*,4R*)-4-Phenethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl
ester

A mixture of (3R*,4R*)-1-benzyl-4-phenethyl—pyrrolidine-3-carboxylic acid ethyl ester (0.98 g,
8.88 mmol), di-tert-butylcarbonate (1.94 g, 8.88 mmol) and Pd(OH)./C (1 g, 50% wet) in
EtOH (100 mlL) is stirred under an hydrogen atmosphere for 1 h. The crude material is
filtered over a pad of Celite, dried over Na,SO, and concentrated. Chromatography on silica
gel (eluent: hexane/AcOEt 90/10) of the crude material gives the title compound. TLC, Rf
(Hexane/AcOEt 80/20) = 0.4. "H NMR (CD3OD, 400 MHz): & = 1.28 (t, 3H), 1.49 (s, 9H), 1.72
(m, 1H), 1.95 (m, 1H), 2.65 (m, 1H), 2.69 (m, 2H), 2.86 (m, 1H), 3.04 (m, 1H), 3.64 (m, 1H),
3.67 (m, 2H), 4.20 (m, 2H), 7.21 (m, 3H), 7.30 (m, 2H).

D. (3R*,4R*)-4-Phenethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester

A solution of (3R*,4R*)-4-phenethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl
ester (0.30 g, 0.86 mmol) in MeOH (5 mL) is cooled to 0°C, and (1.29 mL, 1.29 mmol) of a
solution of LiIOH 1N is added. The reaction mixture is allowed to reach RT and further stirred
for 6 h. A solution of aqueous HCL (5%) is added, and the mixture is extracted with EtOAc (3
x 156 mL), dried over Na,SO,, filtered and concentrated to give the title compound which is
uséd in the next step without purification. TLC, Rf (Hexane/AcOEt 80/20) = 0.05. '"H NMR
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(CD3OD, 400 MHz): 8 = 1.5 (s, 9H), 1.7 (m, 1H), 2.05 (m, 1H), 2.21 (m, 1H), 2.7 (m, 2H), 2.82
(m, 1H), 3.02 (m, 1H), 3.52 (m, 1H), 3.63 (m, 2H), 7.07-7.15 (m, 5H).

E. (3R*,4R*)-3-Hydroxymethyl-4-phenethyl-pyrrolidine-1-carboxylic acid tert-butyl ester
To a solution of (3R*,4R*)-4-phenethyl-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester
(0.577 g, 1.81 mmol) in THF (10 mL), a solution of borane dimethylsulfide complex (2N in
THF, 1.44 mL, 2.89 mmol) is slowly added at -10°C. The reaction mixture is stirred for 20
min at -10°C and allowed to reach RT and further stirred for 5 h. The mixture is carefully
poured into MeOH and concentrated under reduced pressure. The residue is taken up in
CH.Cl, and extracted with an aqueous saturated solution of NaHCO3. The organic layer is
dried over Na,SO,, filtered and concentrated to give the title compound. The compound is
used in the next step without purification. TLC, Rf (CH.Cl,/MeOH 90/10) = 0.45. 'H NMR
(CD;0OD, 400 MHz): 5 = 1.49 (s, 9H), 1.58 (m, 1H), 1.90-2.10 (m, 3H), 2.66 (m, 2H), 3.04 (m,
1H), 3.08 (m, 1H), 3.51 (m, 1H), 3.58 (m, 2H), 3.67 (dd, 1H), 7.17-7.31 (m, 5H).

F. (3R*,4R*)-3-Formyl-4-phenethyl-pyrrolidine-1-carboxylic acid tert-butyl ester

To a well stirred mixture of (3R*4R*)-3-hydroxymethyl-4-phenethyl-pyrrolidine-1-carboxylic
acid tert-butyl ester (0.54 g, 1.78 mmol) and Dess-martin Periodinane (0.75 g, 1.78 mmol) in
CH.CI, (10 mL), slowly wet CH,Cl, (1.95 mmol, 0.035 mL of water in 5 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 (100 mL) and washed with 30 mL of 1/1 10% Na;S;0;
saturated aqueous NaHCOs, followed by 35 mL of H,O and 35 mL of brine. The aqueous
washings are back-extracted with 60 mL of 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 material is purified by flash chromatography on silica gel (eluent; c-hexane/AcOEt
80/20) to give the title compound as a slightly yellow oil. TLC, Rf (c-hexane/AcOEt 80/20) =
0.25. 'H NMR (CDOD, 400 MHz): § = 1.49 (s, 9H), 1.58 (m, 1H), 2.13 (m, 3H), 2.67 (m, 2H),
3.04 (m, 1H), 3.25-3.32 (m, 1H), 3.48 (m, 1H), 3.63 (m, 1H), 4.46 (dd, 1H), 7.16-7.31 (m,
5H).

G. (3S*,4R*)-3-[(4-ChIoro-phenylamino)-methyl]-4-phenethyl-pyrrolidine-1 -carboxylic
acid tert-butyl ester
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(3R*,4R*)-3-Formyl-4-phenethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.54 g, 1.78
mmol) and 4-chloroaniline (0.22 g, 1.78 mmol) are mixed in 1,2-dichloroethane (5 mL) and
treated with sodium triacetoxyborohydride (0.52 g, 2.49 mmol). The mixture is stirred at RT
under nitrogen overnight, quenched by addition of 10 mL aqueous saturated solution of
NaHCO;, extracted with CH,Cl,, dried over Na,SO,, filtered and concentrated. The residual
brown oil is purified by flash chromatography on silica gel (eluent: c-hexane/AcOEt 90/10) to
give the title compound (0.54 g). TLC, Rf (c-hexane/AcOEt 90/10) = 0.25. MS (LC-MS):
358.94 [M+H-tBu]".

H. (3S*,4R*)-3-{[Benzyl-(4-chloro-phenyl)-amino]-methyl}-4-phenethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester

To a solution of (3S*,4R*)-3-[(4-chloro-phenylamino)-methyl]-4-phenethyl-pyrrolidine-1-car-
boxylic acid tert-butyl ester (0.15 g, 0.36 mmol) in DMF (5 mL), K,CO3 (0.059 g, 0.43 mmol)
and benzylbromide (0.047 mL, 0.39 mmol) are added. The mixture is stirred at 80 °C
overnight. The reaction mixture is then quenched with a saturated aqueous solution of
NaHCO,, extracted with AcOEt, dried over Na,SO,, filtered and concentrated. The crude
material is purified by flash chromatography (eluent: c-Hexane /AcOEt 95/5 to 90/10) to give
the title compound. TLC, Rf (c-hexane/AcOEt 80/20) = 0.55. '"H NMR (CD3OD, 400 MHz): § =
1.49 (s, 9H), 1.63 (m, 1H), 1.95 (m, 2H), 2.39 (m, 1H), 2.59 (m, 2H), 3.05-3.21 (m, 2H), 3.48
(m, 1H), 3.52-3.57 (m, 3H), 4.53 (s, 2H), 6.72 (d, 2H), 7.12-7.33 (m, 7H).

1. Benzyl-(4-chloro-phenyl)-((3R*,4R*)-4-phenethyl-pyrrolidin-3-ylmethyl)-amine

To a solution of (3S*,4R*)-3-{[benzyl-(4-chloro-phenyi)-amino]-methyl}-4-phenethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (0.117 g, 0.23 mmol) in isopropanol (2 mL),
slowly 6N HCL (2 mL) is added. The mixture is further stired at RT overnight and
concentrated to dryness, taken up in CH.Cl, and neutralized with a saturated aqueous
solution of NaHCOs. The organic layer is separated, and the aqueous one is extracted twice
with CH,Cl,, dried over Na,SQ,, filtered and concentrated. The compound is taken up into
dioxane (2 mL) and 1 equivalent of a 4 N HCI (0.027 mL) solution in dioxane is added, and
the resulting solution is lyophilized to give the title compound as a white powder. MS (LC-
MS): 405, 407 [M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CH3CN in HxO in 11 min,
CH;CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 5.62 min.

Scheme21
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Ekample 118: ((3S*.4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-phenyl-amine
H
2:2 N
) -

A. ((Z)-But-2-enyl)-benzene

A soluton of 18-crown-6 (13.22 g, 50.0 mmol) and bis(2,2,2-trifluoroethyl)
(methoxycarbonylmethyl) phosphonate (3 mL, 14.1 mmol) in dry THF (80 mL) is cooled to
-78°C, and treated with KHMDS (0.5 M in toluene, 28.20 mL, 14.1 mmol). The mixture is
stirred 1 h, and phenylacetaldehyde (1.50 mL, 12.8 mmol) is added over a period of 15 min.

co,Me

After completion of the reaction, the mixture is poured into 100 mL of a saturated aqueous
solution of NH,CI and extracted twice with ether (2x50 mL). The combined organic layers are
dried over Na,SO,, filtered and concentrated. The crude residue is purified by flash
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chromatography on silica gel (eluent: c-hexane/EtOAc 98/2) to give the desired compound.
TLC, Rf (c-hexane/AcOEt 95/5) = 0.45.

B. (3S*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid methyl ester

To a stirred solution of ((Z)-but-2-enyl)-benzene (317 mg, 1.80 mmol) and N-benzyl-N-
(methoxymethyl) trimethylsilyl amine ( 0.55 mL, 2.16 mmol) in toluene (5 mL) under N,
trifluoroacetic acid (14 L, 0.18 mmol) is added at 0°C. The mixture is stirred at 07C for 30
min and then at RT overnight. The reaction is quenched with a saturated aqueous solution of
NaHCO; (30 mL), extracted with CH,Cl, (2x30mL), dried over Na,SO,, filtered and
concentrated. The crude material is purified by flash chromatography on silica gel (eluent : c-
hexane/AcOEt 80/20) to give the title compound as a colorless oil. TLC, Rf (c-hexane/AcOEt
90/10) = 0.2. "H NMR (CDz0OD, 400 MHz): § = 2.27 (m, 1H), 2.54 (m, 1H), 2.81-2.87 (m, 4H),
3.09 (bt, 1H), 3.24 (g, 1H), 3.62 (d, 1H), 3.69 (s, 3H), 3.71 (d, 1H), 7.17-7.34 (m, 10H).

C. (35*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid
(35*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid methyl ester (1.20 g, 3.88 mmol) is
treated with 5 % aqueous HCI solution (1.24 mL) and stirred overnight. The reaction mixture
is neutralized by the addition of 1 equivalent of NaOH (1 N) and concentrated. The resulting -
residue is diluted with AcOEt, filtered and concentrated to give the title compound. TLC, Rf
(c-hexane/AcOEt 90/10) = 0.15. 'H NMR (CDs0OD, 400 MHz): 5 = 2.54 (m, 2H), 2.78 (m, 2H),
3.03-3.17 (m, 4H), 3.83 (s, 2H), 7.14-7.39 (m, 10H).

D. (3S*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid phenylamide
(3S*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid (600 mg, 2.03 mmol), HOBT (274 mg,
2.03 mmol) and EDCI (389 mg, 2.03 mmol) are suspended in 8 mL dry CH,Cl, under N,.
After stirring 15 min, aniline (185 pL, 2.03 mmol) is added, and the reaction mixture is further
stirred at RT for 23 h. The reaction mixture is then filtered, concentrated and the residue
dissolved in AcOEt . An aqueous saturated solution of NaHCO; is added, the layers are
separated, and the aqueous one is extracted twice with AcOEt. The combined organic layers
are dried over Na,SO, and concentrated. The crude material is purified by flash
chromatography (CH,Cl./MeOH 98/2) to give the title compound. TLC, Rf (CH.Cl,/MeOH
95/5) = 0.45. MS (LC-MS): 371 [M+H]"

E. ((3R*,4R*)-1,4-Dibenzyl-pyrrolidin-3-yimethyl)-phenyl-amine
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To a solution of (38*,4R*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid phenylamide (380 mg,
1.03 mmol) in 4 mL THF, BHz.Me,S (2N in THF, 3.08 mL, 6.15 mmol) is added. The mixture
is refluxed for 5 h, MeOH is carefully added, and the solution is concentrated under reduced
pressure. The residual oil is refluxed overnight in a mixture of cc. HCI (4 mL) and MeOH (4
mL). After cooling to RT, the reaction mixture is neutralized with NaOH 15 % and extracted
twice with CH.Cl,, 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 desired -
title compound. TLC, Rf (CH,Cl,/MeOH 90/10) = 0.65. MS (LC-MS): 357 [M+H]"

F. (4-Chloro-phenyl)-((3S*,4R*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amine

A dry three-necked flask, equipped with a magnetic stirring bar, septum, and condenser with
argon inlet-outlet, is charged with [Pd(u-Br)(t-BusP)l. (17.1 mg, 0.022 mmol), sodium tert-
butoxyde (64 mg, 0.665 mmol), 1-bromo-4-chlorobenzene (102 mg, 0.532 mmol) and -
((3R*,4R*)-1,4-bibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amine (158 mg, 0.443 mmol).. Dry de- .
aerated toluene (1 mL) is added. The mixture is stirred at RT for 15 min, and the reaction
mixture is heated at 110 °C and stirred with gentle reflux for 17 h. The reaction mixture is
cooled to RT, quenched with a saturated aqueous solution of NaHCO;, extracted with AcOEY,
dried over Na,SO,, filtered and concentrated. The crude mixture is purified by flash
chromatography (eluent: c-hexane/AcOEt 90/10) to give the ftitle product. TLC, Rf (c-
hexane/AcOEt 2/1) = 0.45. MS (LC-MS): 467 [M+H]"

G. (3R*,4R*)-3-Benzyl-4-{[(4-chloro-phenyl)-phenyl-amino]-methyl}-pyrrolidine-1-
carboxylic acid ethyl ester

A mixture of (4-chloro-phenyl)-((3S*,4R*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-phenyl-amine
(33.2 mg, 0.071 mmol) and ethyl chloroformate (13.6 pL, 0.142 mmol) in toluene (1 mL) is
heated at 90-100 °C overnight. The solution is concentrated under reduced pressure, the
residue is diluted with CH,Cl,; and an aqueous saturated solution of NaHCO; is added. The -
layers are separated, and the aqueous one is extracted twice with CH,Cl,. The combined
organic extracts are dried over Na,SOy, filtered and concentrated. The crude product is
purified by flash chromatography on silica gel (eluent: c-hexane/AcOELt 95/5) to give the title
product. TLC, Rf (c-hexane/AcOEt 2/1) = 0.7.

H. ((3S*,4R*)-4-Benzyl-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-phenyl-amine
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A suspension of (3R*,4R*)-3-benzyl-4-{[(4-chloro-phenyl)-phenyl-amino}-methyl}-pyrrolidine-
1-carboxylic acid ethyl ester (38.9 mg, 0.087 mmol) and KOH 50 % (1 mL) in EtOH (1.00 mL)
is heated at 110°C over for 2 days in a closed vial. The reaction mixture is allowed to cool to
RT and concentrated. AcOEt and water are added, the layers are separated, and the
aqueous one is extracted twice with AcCOEt. The combined organic layers are dried over
Na,SO,, filtered and concentrated. The crude material is purified by flash chromatography on
silica gel (eluent: CH,Cl,/MeOH 90/10 to 90/10 + 3 % NH,OH) to give the title product. MS
(LC-MS): 377, 379 [M+H]"; tr (HPLC, Nucleosil C18 column, 10 to 90% CH3CN in H,O in 11
min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.89 min.

Scheme22
N \NH N N
R ? 1) BH,, Me,S
EDCI N o iy
HOOC HOBT R % 2) R

Example _119: _ N-((3R*.4S*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

o

O
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A. (3R*,4S*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid isopropylamide
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(3S*,4R*)-1,4-Dibenzyl-pyrrolidine-3-carboxylic acid (prepared according to Scheme21
product C) (3.92 mmol), HOBT (690 mg, 5.10 mmol), EDCI (978 mg, 5.10 mmol) are
suspended in 60 mL dry CH,Cl, under nitrogen and stirred 25 min, prior to the addition of
isopropylamine (1.10 mL, 11.77 mmol). The resulting mixture is further stirred at RT
overnight. EDCI (752 mg, 3.925 mmol), HOBT (530 mg, 3.925 mmol) and isopropylamine
(674 pL, 7.85 mmol) are added to complete the reaction. The reaction mixture is filtered,
concentrated and the residue is dissolved in AcOEt and acidified with an aqueous solution of
HCI 0.5 N. the layers are separated and the organic phase neutralized with a saturated
aqueous solution of NaHCOj;, dried over Na,SO,, filtered and concentrated. The crude
material is purified by flash chromatography (CH.Cl./MeOH 95/5) to give the title product. MS
(LC-MS): 337.0 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100% CH;CN/HO/5 min,
100% CH5CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.47 min.

B. ((3S*,4S*)-1,4-Dibenzyl-pyrrolidin-3-yimethyl)-isopropyl-amine

To a solution of (3R*,4S*)-1,4-dibenzyl-pyrrolidine-3-carboxylic acid isopropylamide (732 mg,
2.17 mmol) in THF (8 mL), BHzyMe,S (2N in THF, 6.53 mL, 13.06 mmol) is added. The
reaction mixture is refluxed overnight, and concentrated. The residual oil is taken up in
MeOH (4 mL) and HCI cc (4 mL), refluxed overnight and poured into an aqueous solution of
NaOH (15%). CH.Cl, is added and the organic layer is separated. The resulting aqueous
layer is extracted twice with CH,Cl,, and the combined organic layers are dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting
crude material 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): 323.0 [M+H]"; tr (HPLC, Nucleosil C18
column, 10-100% CH3;CN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H;O containing 0.1%
TFA, flow: 1.5 mL/min): 3.77 min.

C. N-((3R*,4S*)-1,4-Dibenzyl-pyrrolidin-3-y|methyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

A mixture of ((3S*4S*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-isopropyl-amine (0.25 g, 0.77
mmol), 3-(3-methoxy-propoxy)-4-methoxy-benzoic acid (0.18 g, 0.76 mmol), bis(2-oxo-3-
oxazolidinyl)phosphinic chloride (0.22 g, 0.85 mmol) and triethylamine (0.43 mL, 3.1 mmol)
in CH,Cl, (110 mL) is refluxed for 1 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 CH.Cl,. The combined organic extracts are dried (Na,SO,), and the solvent is



WO 2006/066896 PCT/EP2005/013786

-214 -

removed in vacuo. The crude product is -purified by preparative HPLC (C18-ODB-AQ 5 p,
20x50 mm, eluent: CH;CN 5 to 100% /H,0 + 0.1 % HCOOH, 20 mL/min). The HPLC tubes
are collected and diluted with AcOEt, washed with a saturated aqueous solution of NaHCOs;.
The organic layer is dried over Na,SO,, filtered and concentrated to give the title product.
TLC, Rf (CH,Cly/MeOH 95/5 ) = 0.12. tz (HPLC, C18 column, 10-100% CH3;CN/H,O/5 min,
100% CHsCN/3 min, 100-10% CH3CN/H;0/3 min, CHsCN and H;O containing 0.1% TFA,
flow: 1.5 mL/min): 5.90 min.

D. N-((3R*,45*)-4-Benzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-methoxy-
propoxy)-benzamide

A mixture of N-((3R*4S*)-1,4-dibenzyl-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy—propoky)—benzamide (0.092 g, 0.17 mmol)) and Pd(OH), (20%/C) (0.02 g, 50% wet)
in MeOH (10 mL) is stirred under a hydrogen atmosphere for 3 h. After completion of the
reaction, the crude material is filtered over a pad of Celite, dried over Na,SO, and
concentrated. Flash chromatography on Isolute SPE Flash NH, column (eluent: CH,Cl,,
/MeOH 99/1 to 90/10+ 1 % of NH4OH) gives the title compound. Addition of 5.6 ul of 4N
HCl/dioxane (0.022 mmol) to a solution of the product in dioxane (3 mL) and lyophilization
yields the corresponding hydrochloride salt. MS (LC-MS): 455.0 [M+H]"; tg (HPLC, Nucleosil
C18 column, 10-100% CH;CN/H,0/5 min, 100% CH3;CN/3 min, CH3CN and H;O containing
0.1% TFA, flow: 1.5 mL/min): 4.67 min.

Scheme23
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A. (3S*,45%)-3-(tert-Butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid
tert-butyl ester and (3S*,4R*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-
carboxylic acid tert-butyl ester

A solution of 3-cyano-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester (90.1 g, 0.43
mol) [see J. Med. Chem. 1997, 40, 3584}, imidazole (37.5 g, 0.55 mol) and TBDMS-CI (70.3
g, 0.47 mol) in DMF (250 mL) is stirred at RT during 14 h. For workup, 10% citric acid is
added, and the mixture is extracted with ethyl acetate. The combined organic extracts are
washed with a saturated solution of NaHCQO3; and brine and dried (Na,S0O,). Evaporation of
the solvent affords the crude product. Flash column chromatography (hexane/ethyl acetate
9:1 — 1:1) thereof yields the desired trans-configured product as a colorless oil as well as the
corresponding cis-configured product as a colorless solid.

Trans: (3S*4S*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-
butyl ester: MS (LC-MS): 349.2 [M+Na]"; "H NMR (CDCls, 400 MHz): § = 0.15 (s, 3H), 0.20
(s, 3H), 0.95 (s, 9H), s, 1.50 (s, 9H), 2.90-2.95 (m, 1H), 3.20-3.25 (m, 1H), 3.60-3.85 (m, 3H),
4.50-4.60 (m, 1H).

Cis: (3S*,4R*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-
butyl ester: MS (LC-MS): 271.0 [M+H-tBu]"; '"H NMR (CDCls, 400 MHz): & = 0.15 (s, 3H),
0.20 (s, 3H), 0.95 (s, 9H), s, 1.50 (s, 9H), 3.00-3.05 (m, 1H), 3.35-3.50 (m, 2H), 3.60-3.75 (m,
1H), 3.75-3.85 (m, 1H), 4.50-4.55 (m, 1H).

The two enantiomers of trans-configurated racemic (3S*,4S*)-3-(tert-butyl-dimethyl-
silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-butyl ester were obtained by the follwing -
procedure.

(3S*,4S*)-3(tert-Butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester is silyl-deprotected using TBAF as described under E in Example 120 (Scheme23), and
the resulting racemic trans-configurated product (3S*,4S*)-3-cyano-4-hydroxy-pyrrolidine-1-
carboxylic acid tert-butyl ester is subjected to separation of the enantiomers by preparative
HPLC (Chiralpak AD (20 pym), 5x50cm, hexane/EtOH 85:15, flow: 80 mL/min):

(3R 4R)-3-Cyano-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester: tz (HPLC, Chiralcel
AD column, hexane/EtOH 85:15, 95, flow: 1.0 mL/min): 6.89 min.
(3S,4S)-3-Cyano-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester: tz (HPLC, Chiralcel
AD column, hexane/EtOH 85:15, 95, flow: 1.0 mL/min): 9.94 min.
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The pure enantiomers then are silyl-reprotected as described under A in Example 120
(Scheme23).

B. (3S*,4R*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-formyl-pyrrolidine-1 -carboxylic acid
tert-butyl ester

At -78°C DIBAL-H (16.7 mL, 20 mmol, 1.2M solution in toluene) is slowly added to a solution
of (3S*,45*)-3-(tert-butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester (3.3 g, 10 mmol) in toluene (35 mL). After stirring at -78°C for 1 h, Rochelle salt is.
added and the mixture is allowed to warm to RT. Vigorous stirring of this mixture for 1 h
followed by -extraction with ethyl acetate, drying (Na;SO,) and evaporation of the solvent
affords the desired product as a colorless oil which is directly used without further
purification. MS (LC-MS): 230.1 [M+H-Boc]"; tr (HPLC, C8 column, 20-95% CH3;CN/H,0/3.5
min, 95% CHsCN/1 min, CHsCN and H,O containing 0.1% TFA, flow: 0.8 mL/min): 2.97 min. .

(3S*,45*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-formyl-pyrrolidine-1 -carboxylic acid tert-
butyl ester

The title compound is prepared according to the same procedure as described above for the.
synthesis of the trans analog. TLC, Rf (toluene/AcOEt 4/1) = 0.28. MS (LC-MS): 330.2-
[M+H]"

C. (3S*,4R*)-3-(tert-Butyl-dimethyl-si|any|oxy)-4-(isopropylamino-methyl)-pyrrolidine-1- :
carboxylic acid tert-butyl ester
The title compound is prepared according to the procedure described for the synthesis of the

title compound under A in Example 56 (Scheme11).

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

The title compound is prepared according to the procedure described for the synthesis of the
titte compound under B in Example 56 (Scheme11a)

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

TBAF3 H,0 (2.64 g, 8.4 mmol) is added to a solution of (3S8*,4R*)-3-(tert-butyl-dimethyl-
silanyl0xy)-4-({isopropyl-[4-methoxy—3—(3—methoxy-propoxy)-benzoyl]—amino}-methyl)-pyrroﬁ-
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dine-1-carboxylic acid tert-butyl ester (1.66 g, 2.8 mmol) in THF (30 mL) at RT. After stirring
at RT for 45 min, H,O is added, and the mixture is extracted with ethyl acetate. The
combined organic extracts are dried (Na;SO4) and the solvent is evaporated. Purification of
the crude product by flash column chromatography (ethyl acetate) affords the desired
product as a colorless oil. MS (LC-MS): 481.3 [M+H]"; tx (HPLC, C18 column, 35-100%
CHsCN/H,0/15 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 4.90 min

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

NaH (18 mg, 0.44 mmol, 60% in mineral oil) is added to a solution of (35*,4R*)-3-hydroxy-4-
({isopropyl—[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]—amino}-methyl)—pyrrolidine—1 -car-
boxylic acid tert-butyl ester (130 mg, 0.27 mmol) in DMF (1 mL). Stirring of the ‘resulting
suspension at 80°C for 15 min, then cooling to RT and addition of benzyl bromide (59 pl,
0.54 mmol) follow, then stirring at RT for another 24h. H;O is added, and the mixture is
extracted with ethyl acetate. The organic extracts are dried (Na,SO,), and the solvent is
evaporated to give the crude product. The desired product in pure form (105 mg) is obtained
by flash column chromatography (ethyl acetate/hexane 1:1 — 7:3). MS (LC-MS): 571.2.
[M+H]"; tz (HPLC, C18 column, 65-100% CHs;CN/H,0/15 min, CHsCN and H;O containing -
0.1% TFA, flow: 1.5 mL/min): 3.44 min.

G. N-((3S*,45*)-4-Benzyloxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide | '

This compound is obtained as mono-hydrochloride (60 mg) in analogy to the title compound
under B in Example 101 (Scheme13) by N-Boc-deprotection of (3S*,4R*)-3-benzyloxy-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carbo-
xylic acid tert-butyl ester (95 mg) with 4N HCl/dioxane (3 mL). MS (LC-MS): 471.5 [M+H]";
tr (HPLC, C18 column, 20-100% CHsCN/H;0/15 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 7.10 min.

Example 121: N-((35* 4R*)-4-Benzyloxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-

methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-(tert-Butyl-dimethyl-silanyloxy)-4-cyano-
pyrrolidine-1-carboxylic acid tert-butyl ester. MS (LC-MS): 471.1 [M+H]"; tx (HPLC, C18
column, 50-100% CHsCN/H,0/15 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 °
mL/min): 7.42 min.

Example 122: N-((3S* 4S*)-4-Hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

The title compound is prepared by N-deprotection of (38*4R*)-3-hydroxy-4-({isopropyi-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester according to the procedure described for the synthesis of the title compound
under G in Example 120 (Scheme23). MS (LC-MS): 381.2 [M+H]"; tr (HPLC, C18 column,
10-100% CH3CN/H,0/15 min, CH:CN and H.O containing 0.1% TFA, flow: 1.5 mL/min): 6.17
min.

Example 123: N-((3S*.4R*)-4-Hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyi-4-methoxy-3-(3-
methoxy-propoxy)-benzamide
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The title compound is prepared by N-deprotection of (3R*,4R*)-3-hydroxy-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester according -to the procedure described for the synthesis of the title compound
under G in Example 120 (Scheme23). MS (LC-MS): 381.2 [M+H]"; tz (HPLC, C18 column,
10-100% CH3CN/H,O/15 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.48

min.

Example 124: N-lsopropyl-4-methoxy-N-[(3S*,45*)-4-(3-methoxy-benzyloxy)-pyrrolidin-3-

Imethyl}-3-(3-methoxy-propoxy)-benzamide

L
LR

The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) (3S*,4R*)-3-hydroxy-4—({isopropyl-[ll—methoxy-3-(3-methoxy—
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-3-methoxy-benzene. MS (LC-MS): 501.1 [M+H]", tz (HPLC, C18 column, 10-
100% CHsCN/H,O/5 min, 100% CHsCN/3 min, 100-10% CH,CN/H,O/3 min, CH3CN and
H20 containing 0.1% TFA, CH3CN and H20 containing 0.1% TFA, flow: 1.5 mL/min): 4.49
min

Example 125: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(naphthalen-2

-vimethoxy)-pyrrolidin-3-ylmethyl}-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)—3-hydroxy-4;({isopropyl-[4-methoxy-3—(3-methoxy—
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-naphthalene. MS (LC-MS): 521.0 [M+H]", tzx (HPLC, C18 column, 10-100%
CH5CN/H-0O/5 min, 100% CHsCN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H,O
containing 0.1% TFA, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.79 min.

Example 126: N-[(3S*,4S*)-4-(3,5-Dimethoxy-benzyloxy)-pyrrolidin-3-yimethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-3,5-dimethoxy-benzene. MS (LC-MS): 531.0 [M+H]", tz (HPLC, C18 column,
10-100% CHSCN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3zCN/H,0/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.49 min.

Example  127:  N-[(3S* 4S*)-4-(3-Ethoxy-benzyloxy)-pyrrolidin-3-ylmethyll-N-isopropy!-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-3-ethoxy-benzene. 1-Bromomethyl-3-ethoxy-benzene was obtained from (3-
ethoxy-phenyl)-methanol by reaction with CBr,/PPhs according to a procedure described in
Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 515.0 [M+H[", tz (HPLC, C18 column, 10-100%
CH,CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,0/3 min, CHsCN ‘and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.62 min.

Example 128: N-[(3S*,4S*)-4-(3-Isopropoxy-benzyloxy)-pyrrolidin-3-ylimethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoylj-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-3-isopropoxy-benzene. 1-Bromomethyl-3-isopropoxy-benzene was obtained
from (3-isopropoxy-phenyl)-methanol by reaction with CBr./PPhs according to a procedure
described in Chem. Eur. J. 2000, 6, 3692. (3-Isopropoxy-phenyl)-methanol was prepared by
reaction of 3-hydroxymethyl phenol with 2-iodopropane in the presence of K;CO; and 18-
crown-6 according to a procedure described in Chem. Eur. J. 2000, 6, 3692. MS (L.C-MS):
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529.0 [M+H]", tz (HPLC, C18 column, 10-100% CH3;CN/H,0/5 min, 100% CH5CN/3 min, 100-
10% CHsCN/H,0/3 min, CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.78 min.

Example 129:  N-[(38*,4S*)-4-(3-Cyano-benzyloxy)-pyrrolidin-3-ylmethyll-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the fitle compound under G in
Example 120 (Scheme23) from (38*,4R*)-3-hydroxy—4-({isopropyl—[4—methoxy—3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyl-benzonitrile. MS (LC-MS): 496.0 [M+H]’, tg (HPLC, C18 column, 10-100%
CH3CN/H,0O/5 min, 100% CHsCN/3 min, 100-10% CHsCN/H,O/3 min, CHsCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.41 min.

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

trifluoromethoxy-benzyloxy)-pyrrolidin-3-ylmethyl]-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
trifluoromethoxy-benzylbromide. MS (LC-MS): 554.9 [M+H]", tz (HPLC, C18 column, 10-
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100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0O/3 min, CH;CN and H,0O
containing 0.1% TFA, flow: 1.5 mL/min): 4.90 min.

Example 131: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S* 4S*)-4-(3-propoxy-

benzyloxy)-pyrrolidin-3-ylmethyl}-benzamide
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The title compound is prepared analogously as described for the title compound under G in -
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-

bromomethyl-3-propoxy-benzene. 1-Bromomethyl-3-propoxy-benzene was obtained from (3-

propoxy-phenyl)-methanol by reaction with CBr,/PPh; according to a procedure described in

Chem. Eur. J. 2000, 6, 3692. 3-Isopropoxybenzyl alcohol was prepared by reaction of 3-

hydroxymethyl phenol with propyl iodide in the presence of K,CO3 and 18-crown-6 according

to a procedure described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 529.0 [M+H]", tg

(HPLC, C18 column, 10-100% CH;CN/HO/5 min, 100% CH:CN/3 min, 100-10%

CH3CN/H,0/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.89 min.

Example 132: N-[(3S8*,45%)-4-(Biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyl}-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/
O

O~ O
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyl-biphenyl. MS (LC-MS): 546.9 [M+H]", tz (HPLC, C18 column, 10-100%
CH;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,O/3 min, CHCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.05 min.

Example 133: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(3-phenoxy-

benzyloxy)-pyrrolidin-3-ylimethyll-benzamide

H
N

é
{ —
\OA z ) O:N — o-—: )
O

The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and
3-phenoxybenzyl chloride. MS (LC-MS): 563.0 [M+H]’, tx (HPLC, C18 column, 10-100%
CH;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,O/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.06 min.

Example 134: N-[(38*4S*)-4-(3,5-Diethoxy-benzyloxy)-pyrrolidin-3-yimethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-3,5-diethoxy-benzene. 1-Bromomethyl-3,5-diethoxy-benzene was obtained
from (3,5-diethoxy-phenyl)}-methanol by reaction with CBr,/PPhs according to a procedure
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 559.0 [M+H]", tzx (HPLC, C18
column, 10-100% CH;CN/H,O/5 min, 100% CHZ;CN/3 min, 100-10% CH3;CN/H,0/3 min,
CH3;CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.86 min.

Example 135: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(5,5,8,8-tetr
amethyl-5,6,7.8-tetrahydro-naphthalen-2-ylmethoxy)-pyrrolidin-3-yimethyl]-benzamide
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The title compound is prepared ahalogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester ~and 6-
(bromomethyl)-1,1,4,4-tetramethyl-1,2,3,4-tetrahydronaphtalene. MS (LC-MS): 581.0 [M+H]",
tr (HPLC, C18 column, 10-100% CHs;CN/H,O/5 min, 100% CHsCN/3 min, 100-10%
CH3CN/H0/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.67 min.

Example 136: N-[(3S*4S*)-4-(3.4-Dihydro-2H-benzo[b][1.4]dioxepin-7-ylmethoxy)-pyrrolidin-
3-yimethvil-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy- -
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 7-.
(chloromethyl)-3,4-dihydro-2H-1,5-benzodioxepine. MS (LC-MS): 543.0 [M+H]*, tz (HPLC,
C18 column, 10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,0/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.51 min.

Example 137: N-[(3S*,4S*)-4-(7-Cyano-naphthalen-2-ylmethoxy)-pyrrolidin-3-yimethyl]-N
-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 7-
bromomethyl-naphthalene-2-carbonitrile.  7-Bromomethyl-naphthalene-2-carbonitrile ~ was
prepared according to J. Med. Chem. 1991, 34, 3105. MS (LC-MS): 546.0 [M+H]", tz (HPLC,
C18 column, 10-100% CH3CN/H,O/5 min, 100% CHsCN/3 min, 100-10% CH;CN/H,0O/3 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.68 min.
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Example 138: N-[(3S* 45*)-4-(2,3-Dimethoxy-benzyloxy)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
chloromethyl-2,3-dimethoxy-benzene. MS (LC-MS): 531.0 [M+H]", tx (HPLC, C18 column, -
10-100% CH;CN/H,0/5 min, 100% CHsCN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.52 min.

Example _139: N-[(3S*.4S*)-4-(3-Benzyloxy-benzyloxy)-pyrrolidin-3-yimethyl]-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
benzyloxy-3-bromomethyl-benzene. MS (LC-MS): 577.0 [M+H]", tz (HPLC, C18 column, 10-
100% CHsCN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.05 min.
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Example 140: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(38*,45*)-4-(3-pyrrol-1-yi-

benzyloxy)-pyrrolidin-3-ylmethyll-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 13-
(bromomethyl)phenyl]-1H-pyrrole. MS (LC-MS): 536.0 [M+H]", tzx (HPLC, C18 column, 10-
100% CHsCN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H,0/3 min, CH3CN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.83 min.

Example 141: N-[(3S*4S*)-4-(Benzofuran-5-ylmethoxy)-pyrrolidin-3-yimethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic  acid tert-butyl ester and 5-

\

O

bromomethyl-benzofuran. 5-Bromomethyl-benzofuran was obtained from benzofuran-5-yl-
methanol by reaction with CBr,/PPh; according to a procedure described in Chem. Eur. J.
2000, 6, 3692. MS (LC-MS): 511.0 [M+H]", tz (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CHs;CN/3 min, 100-10% CHs;CN/H,0/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.60 min.
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Example 142: N-[(35* 4S*)-4-(2,3-Dihydro-benzol1,4]dioxin-5-ylmethoxy)-pyrrolidin-3-
yimethyl]-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 5-
bromomethyl-2,3-dihydro-benzo[1,4]dioxine.  5-Bromomethyl-2,3-dihydro-benzo[1,4]dioxine
was obtained from (2,3-dihydro-benzo[1,4]dioxin-5-yl)-methanol by reaction with CBrs/PPhs
according to a procedure described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 529.0
[M+H]*, tz (HPLC, C18 column, 10-100% CHsCN/H;O/5 min, 100% CH;CN/3 min, 100-10% -
CH3CN/H,0/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.50 min.

Example 143: N-[(3S*.4S*)-4-(3.4-Dimethyl-benzyloxy)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-
chloromethyl-1,2-dimethyl-benzene. MS (LC-MS): 499.0 [M+H]", tz (HPLC, C18 column, 10-
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100% CH3;CN/H,0/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.77 min.

Example 144: N-[(3S* 4S*)-4-(3,4-Dihydro-2H-benzo[b][1,4ldioxepin-6-ylmethoxy)-pyrrolidin-
3-vimethyil-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
/
(o]

§ I
O

The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S* 4R*)-3-hydroxy-4-({isopropyl-{4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 6-
(bromomethyl)-3,4-dihydro-2H-1,5-benzodioxepine. MS (LC-MS): 543.0 [M+H]", tz (HPLC,
C18 column, 10-100% CHsCN/H,0O/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0/3 min,
CH3CN and H.,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.55 min.

Example 145: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(naphthalen-1
-vimethoxy)-pyrrolidin-3-ylmethyll-benzamide

/
Q

The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
bromomethyl-naphthalene. 1-Bromomethyl-naphthalene was obtained from naphthalen-1-yi-
methanol by reaction with CBry/PPh; according to a procedure described in Chem. Eur. J.
2000, 6, 3692. MS (LC-MS): 521.0 [M+H]+, tR (HPLC, C18 column, 10-100% CH3;CN/HO/5
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min, 100% CHsCN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.6 mL/min): 4.83 min.

Example 146: _N-Isopropyl-4-methoxy-N-{(3S*,4S*)-4-[3-(4-methoxy-phenoxy)-benzyloxyl-

pvrrolidin-3-yimethyl}-3-(3-methoxy-propoxy)-benzamide

Oé N

{ —~ 13
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&
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and [3-(4-
Methoxy-phenoxy)-phenyll-chloromethane. MS (LC-MS): 593.0 [M+H]", tz (HPLC, C18
column, 10-100% CH3CN/H,O/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,O/3 min,
CH3CN and H;0 containing 0.1% TFA, flow: 1.5 mL/min): 5.05 min.

Example 147: N-[(3S*,48*)-4-(3-Benzo[1,3]dioxol-5-yl-benzyloxy)-pyrrolidin-3-yimethyl}-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the titte compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 5-(3-
bromomethyl-phenyl)-benzo[1,3]dioxole. 5-(3-Bromomethyl-phenyl)-benzo[1,3] dioxole was
obtained by Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 34-
methylenedioxyphenylboronic acid followed by reaction of the resulting product with
CBry/PPh; according to procedures described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS):
591.0 [M+H]", tg (HPLC, C18 column, 10-100% CH3zCN/H,0/5 min, 100% CH;CN/3 min, 100-
10% CHLCN/H0/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.98 min.

Example 148: N-Isopropyl-4-methoxy-N-[(35*.45*)-4-(2'-methoxy-biphenyl-3-yimethoxy)-

pyrrolidin-3-yimethyll-3-(3-methoxy-propoxy)-benzamide

o<

The title compound is prepared analogously as described for the title compound under G in -
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-2-methoxy-biphenyl. 3'-Bromomethyl-2-methoxy-biphenyl is obtained by Suzuki
cross-coupling of (3-bromo-phenyl)-methanol with 2-methoxybenzeneboronic acid followed
by reaction of the resulting product with CBrs/PPh; according to procedures described in
Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 577.0 [M+H]", tr (HPLC, C18 column, 10-100%
CH3;CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,O/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.06 min.

Example 149: N-[(3S*,4S*)-4-(2',5'-Dimethoxy-biphenyl-3-ylmethoxy)-pyrrolidin-3-yimethyl]-

N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Exémple 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-2,5-dimethoxy-biphenyl. 3-Bromomethyl-2,5-dimethoxy-biphenyl is obtained by
Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 2,5-dimethoxyphenylboronic acid
followed by reaction of the resulting product with CBr,/PPh; according to procedures
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 607.0 [M+H]", tx (HPLC, C18
column, 10-100% CH;CN/H;O/5 min, 100% CHiCN/3 min, 100-10% CH;CN/HO/3 min,
CH3CN and H,O containing 0.1% TFA, fiow: 1.5 mL/min): 5.04 min.

Example 150: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S* 48*)-4-(3'-methyl-

biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyil-benzamide
/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methy!)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyl-3'-methyl-biphenyl. 3-Bromomethyl-3-methyl-biphenyl is obtained by Suzuki

cross-coupling of (3-bromo-phenyl)-methanol with 3-methylphenylboronic acid followed by
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reaction of the resulting product with CBr,/PPh; according to procedures described in Chem.
Eur. J. 2000, 6, 3692. MS (LC-MS): 561.0 [M+H]", tg (HPLC, C18 column, 10-100%
CH3CN/H,0/5 min, 100% CHSCN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.19 min.

Example 151: N-{(35*4S%)-4-(3' 4'-Dimethoxy-biphenyl-3-ylmethoxy)-pyrrolidin-3-yimethyl]-
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-3,4-dimethoxy-biphenyl. 3'-Bromomethyl-3,4-dimethoxy-biphenyl is obtained by
Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 3,4-dimethoxyphenylboronic acid
followed by reaction of the resulting product with CBrs/PPh; according to procedures
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 607.1 [M+H]", tg (HPLC, C18
column, 10-100% CHZCN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H,0/3 min,
CH3CN and H20 containing 0.1% TFA, flow: 1.5 mL/min): 4.83 min.

Example 152: N-[(38*4S*)-4-(2' 5-Dimethyl-biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyl]-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-2,5-dimethyl-biphenyl. 3'-Bromomethyl-2,5-dimethyl-biphenyl is obtained by
Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 2,5-dimethylbenzeneboronic acid
followed by reaction of the resulting product with CBry/PPh; according to procedures
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 575.1 [M+H]", tx (HPLC, C18
column, 10-100% CH;CN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min,
CH3CN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 5.38 min.

Example 153: N-[(3S*4S*)-4-(2',3"-Dimethoxy-biphenyl-3-ylmethoxy)-pyrrolidin-3-ylmethyll-
N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyl-2,3-dimethoxy-biphenyl. 3'-Bromomethyl-2,3-dimethoxy-biphenyl is obtained by
Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 2,3-dimethoxybenzeneboronic acid
followed by reaction of the resulting product with CBrs/PPh; according to procedures
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 607.0 [M+H]’, tx (HPLC, C18
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column, 10-100% CH3;CN/H,O/5 min, 100% CHsCN/3 min, 100-10% CHsCN/HO/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.01 min.

Example 154: N-[(3S*.4S*)-4-(2'-Isopropoxy-biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyl}-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester -and 3'-
bromomethyl-2-isopropoxy-biphenyl. 3'-Bromomethyl-2-isopropoxy-biphenyl is obtained by
Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 2-isopropoxyphenylboronic acid
followed by reaction of the resulting product with CBrs/PPh; according to procedures
described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 605.0 [M+H]", tx (HPLC, C18
column, 10-100% CH;CN/H,O/5 min, 100% CHSCN/3 min, 100-10% CH3;CN/H,O/3 min,
CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.36 min.

Example 155: N-lIsopropyl-4-methoxy-N-[(3S*,4S*)-4-(2'-methoxy-5"-methyl-biphenyl-3-

vimethoxy)-pyrrolidin-3-yimethvl]-3-(3-methoxy-propoxy)-benzamide
/
O

H
N

g
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-2-methoxy-5-methyl-biphenyl.- 3'-Bromomethyl-2-methoxy-5-methyi-biphenyl is
obtained by Suzuki cross-coupling of (3-bromo-phenyl)-methanol with 2-methoxy-5-
methylphenylboronic acid followed by reaction of the resulting product with CBrs/PPhs
according to procedures described in Chem. Eur. J. 2000, 6, 3692. MS (LC-MS): 591.1
[M+H]*, tr (HPLC, C18 column, 10-100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, 100-10%
CH3CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.22 min.

Example  156: N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S* 4S*)-4-(3-phenyl-

isoxazol-5-yImethoxy)-pyrrolidin-3-ylmethyll-benzamide
/
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)—benzoyl]-amino}-methyl)—pyrrqlidine-1-carboxylic acid tert-butyl ester and 5-
chloromethyl-3-phenyl-isoxazole. MS (LC-MS): 538.0 [M+H]’, tx (HPLC, C18 column, 10-
100% CH3CN/H0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH3CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.63 min.

Example 157: N-{(35*,4S*)-4-[3-(4-Chloro-phenyl)-isoxazol-5-ylmethoxy]-pyrrolidin-3-
vimethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 5- -
chloromethyl-3-(4-chloro-phenyl)-isoxazole. MS (LC-MS): 571.9 [M+H]*, tx (HPLC, C18
column, 10-100% CH3;CN/HO/5 min, 100% CH,CN/3 min, 100-10% CH,CN/H,0/3 min,
CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.90 min.

Example  158: N-Isopropyl-4-methoxy-N-{(3S* 4S*)-4-[3-(4-methoxy-phenyi)-isoxazol-5-
yimethoxy]-pyrrolidin-3-ylmethyl}-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyi-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyi]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 5-
chloromethyi-3-(4-methoxy-phenyl)-isoxazole. MS (LC-MS): 568.0 [M+H]", tx (HPLC, C18
column, 10-100% CH3CN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H,0/3 min,
CHsCN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.70 min.
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Example  159:  N-lsopropyi-4-methoxy-3-(3-methoxy-propoxy)-N-{(3S*,4S*)-4-(5-phenvi-

[1,2 4loxadiazol-3-ylmethoxy)-pyrrolidin-3-ylmethyll-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyi}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
chloromethyl-5-phenyl-[1,2,4Joxadiazole. MS (LC-MS): 539.0 [M+H]", tz (HPLC, C18 column,
10-100% CH3CN/H,0/5 min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,O/3 min, CHsCN and
H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.65 min.

Example  160:  N-[(3S*,4S*)-4-(2'-Ethoxy-biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyl}-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3'-
bromomethyl-2-ethoxy-biphenyl. 3'-Bromomethyl-2-ethoxy-biphenyl is obtained by ' Suzuki
cross-coupling of (3-bromo-phenyl)-methanol with 2-ethoxyphenylboronic acid followed by
reaction of the resulting product with CBr,/PPh; according to procedures described in Chem.
Eur. J. 2000, 6, 3692. MS (LC-MS): 591.0 [M+H}", tx (HPLC, C18 column, 10-100%
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CH3CN/H,0O/5 min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.30 min.

Example 161: N-{(3S*,4S*)-4-[5-(4-Chloro-phenyl)-oxazol-2-yimethoxy]-pyrrolidin-3-
yvimethyl}-N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

/
o}

The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy- -
propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-
chloromethyl-5-(4-chloro-phenyl)-oxazole. MS (LC-MS): 571.9 [M+H]*, tx (HPLC, C18
column, 10-100% CH3;CN/H,O/5 min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,0/3 min,
CH,CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.87 min.

Example  162:  N-[(35*,4S*)-4-(3'-Amino-biphenyl-3-ylmethoxy)-pyrrolidin-3-yimethyi]-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120 (Scheme23) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyi-3'-nitro-biphenyl followed by hydrogenation as described for the title compound
under A in Example 104 (Scheme15). 3-Bromomethyl-3"-nitro-biphenyl is obtained by Suzuki
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cross-coupling of (3-bromo-phenyl)-methanol with 3-nitroyphenylboronic acid followed by
reaction of the resulting product with CBr./PPh; according to procedures described in Chem.
Eur. J. 2000, 6, 3692. MS (LC-MS): 562.0 [M+H]", tx (HPLC, C18 column, 10-100%
CH;CN/H,O/5 min, 100% CH;CN/3 min, 100-10% CHzCN/H,O/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.05 min.

Example 163: N-[(35*.45%)-4-(3"-Acetylamino-biphenyl-3-yimethoxy)-pyrrolidin-3-yimethyl]-N-
isopropyi-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under G in
Example 120‘ (Scheme23) from (3S*,4R*)—3—hydfoxy—4-({isopropyl—[4—methoxy-3—(3-methoxy—
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-
bromomethyl-3'-nitro-biphenyl followed by hydrogenation as described for the title compound
under A in Example 104 (Scheme15) and acylation as described for the title compound
under A in Example 101 (Scheme13). MS (LC-MS): 604.1 [M+H]", tg (HPLC, C18 column,
10-100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H0 containing 0.1% TFA, flow: 1.5 mL/min): 4.63 min.

Scheme24
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Example 164: Benzyl-carbamic acid (3S*4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-

propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

O/

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

Benzyl isocyanate (563 plL, 0.43 mmol) followed by AICl; (29 mg, 0.21 mmol) is added to a
solution of (3S*4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (103 mg, 0.21 mmol) in Et,O (4 -
mL). The resulting mixture is stirred at RT for 12 h. For workup a sat. solution of NaHCO; is
added and the mixture is extracted with ethyl acetate. The combined extracts are dried
(Na,S0,) and the solvent is evaporated. The crude product is purified by preparative HPLC
(C18 ODB-AQ column (YMC), 5% CH;CN/H,0/2.5 min, 5-100% CH3;CN/H,O 10 min, 100%
CH3CN/2.5 min, CH3CN and H,O containing 0.1% TFA, flow: 20 mL/min) to give the desired
product 71 mg) as a colorless oil. MS (LC-MS): 514.1 [M+H-Boc]’, tr (HPLC, C18 column,
10-100% CHsCN/H,O/5 min, 100% CHsCN/3 min, 100-10% CH;CN/H,0O/3 min, CHsCN and -
H-0O containing 0.1% TFA, flow: 1.5 mL/min): 5.84 min.

B Benzyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidin-3-yl ester

4N HCl/dioxane (2 mL) is added to a solution of (3S*4R*)-3-benzylcarbamoyloxy-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carbo-
xylic acid tert-butyl ester (71 mg, 0.12 mmol) in dioxane (3 mL). The mixture is stirred at RT
for 4h before it is cooled to -78°C and lyophilized. The desired product (63 mg) is obtained as
a colorless solid. MS (LC-MS): 514.0 [M+H]", tz (HPLC, C18 column, 10-100% CH3CN/H0/5
min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,O/3 min, CHsCN and H;O containing 0.1%
TFA, flow: 1.5 mL/min): 4.44 min.
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Example 165: (3-Methoxy-phenyl)-carbamic acid (3S* 4S5*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovil-amino}-methyl)-pyrrolidin-3-yi ester

The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amiho}-methyl)—pyrrolidine—1-carboxylic acid tert-butyl ester and 1-isocyanato-3-
méthoxy—benzene. MS (LC-MS): 530.0 [M+H]', tg (HPLC, C18 column, 10-100%
CH3CN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.51 min.

EXampIe 166: Phenethyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-
prdpoxv)—benzbyl]-amino}-methyl)—pyrrolidin-3-vl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (2-isocyanato-
ethyl)-benzene. MS (LC-MS): 529.0 [M+H]*, tg (HPLC, C18 column, 10-100% CHs;CN/H,0/5
min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min, CH3sCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.57 min.
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Example 167: (3-Methoxy-benzyl)-carbamic acid (3S*4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic  acid tert-butyi ester and 1-
isocyanatomethyl-3-methoxy-benzene. MS (LC-MS): 544.0 [M+H]", tz (HPLC, C18 column,
10-100% CH3;CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min, CHsCN and
H,0O containing 0.1% TFA, flow: 1.5 mL/min): 4.46 min.

Example 168: (2-Ethoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovil-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-ethoxy-2-
isocyanatomethyl-benzene. MS (LC-MS): 558.0 [M+H]"*, tz (HPLC, C18 column, 10-100%
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CH3CN/H,0/5 min, 100% CHSCN/3 min, 100-10% CH3;CN/HO/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.71 min.

Example 169: Furan-2-yimethyl-carbamic acid (3S*,4S8*)-4-({isopropyl-{4-methoxy-3-(3-

methoxy-propoxy)-benzoyll-amino}-methy)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example

/ 0]

=

164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic  acid  tert-butyl ester and 2-
isocyanatomethyl-furan. MS (LC-MS): 504.0 [M+H]", tz (HPLC, C18 column, 10-100%
CH3CN/HZ0/5 min, 100% CH;CN/3 min, 100-10% CH3CN/H;O/3 min, CHsCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.31 min.

Example 170: (2-Methoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-

benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic  acid tert-butyl ester and 1-
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isocyanatomethyl-2-methoxy-benzene. MS (LC-MS): 544.0 [M+H]', tz (HPLC, C18 column,
10-100% CH3CN/H,0O/5 min, 100% CH;CN/3 min, 100-10% CHsCN/H20/3 min, CH;CN and
H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.56 min.

Example 171: ((R)-1-Naphthalen-1-yl-ethyl)-carbamic __acid (3S*,4S*)-4-({isopropyi-{4-
methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-((R)-1-
isocyanato-ethyl)-naphthalene. MS (LC-MS): 578.0 [M+H]", tz (HPLC, C18 column, 10-100%
CH,CN/H,O/5 min, 100% CHsCN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.86 min.

Example 172: ((S)-1-Phenvl-ethvl)-carbamic acid (38*.45*)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (35*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and ((S)-1-isocyanato-
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ethyl)-benzene. MS (LC-MS): 528.3 [M+H]*, tz (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CHsCN/3 min, 100-10% CH3;CN/H,O/3 min, CH3;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.59 min.

Example 173: ((R)-1-Phenvl-ethyl)-carbamic acid (3S* 45*)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzovyl]-amino}-methyl)-pyrrolidin-3-yl ester

/
0

The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl -ester and ((S)-1-isocyanato-
ethyl)-benzene. MS (LC-MS): 528.30 [M+H]", tz (HPLC, C18 column, 10-100% CHsCN/H,O/5
min, 100% CHaché min, 100-10% CH;CN/H,O/3 min, CH3;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.56 min. :

Example 174: Benzyl-carbamic _acid

propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

/
of

The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from enantiomerically pure (3R,4S)-3-hydroxy-4-({isopropyl-[4-methoxy-3-
(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
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and isocyanatomethyl-benzene. MS (LC-MS): 514.0 [M+H]’, t (HPLC, C18 column, 10-
100% CH3CN/H-0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.47 min.

Example 175: Benzyl-carbamic _acid (38,48)-4-({isopropvl-[4-methoxy-3-(3—methoxy-

propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yi ester

/
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from enantiomerically pure (3S,4R)-3-hydroxy-4-({isopropyl-[4-methoxy-3-
(3-methoxy-propoxy)-benzoylj-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
and isocyanatomethyl-benzene. MS (LC-MS): 514.1 [M+H]', tz (HPLC, C18 column, 10-
100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.49 min.

Example 176: Benzyl-carbamic acid (3R*,4S*)-4-({isopropyi-[4-methoxy-3-(3-methoxy-

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

/
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3R*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and isocyanatomethyl-
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benzene. (3R*,4R*)-3-Hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester is obtained from (3R*,4S8*)-3-
(tert-butyl-dimethyl-silanyloxy)-4-cyano-pyrrolidine-1-carboxylic acid tert-butyl ester according
to Example 120 (Scheme23). MS (LC-MS): 514.0 [M+H]", tr (HPLC, C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.25 min.

Example 177: (4-Methoxy-benzyl)-carbamic acid (3S* 4S5*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yi ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from (3S*,4R*)-3-hydroxy-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic  acid  tert-butyl ester and 1-
isocyanatomethyl-4-methoxy-benzene. MS (LC-MS): 544.0 [M+H]", trx (HPLC, C18 column,
10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.59 min.

Example 178: Benzyl-carbamic acid (3S,4S)-4-({[4-ethyl-3-(3-methoxy-propoxy)-benzovli-

isopropyl-aminol}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from 4-ethyl-N-((3S*,45*)-4-hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-3-(3-
methoxy-propoxy)-benzamide and isocyanatomethyl-benzene. 4-Ethyl-N-((35*,45%)-4-
hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-3-(3-methoxy-propoxy)-benzamide is obtained
according to Example 120 (Scheme23) using 4-ethyl-3-(3-methoxy-propoxy)-benzoic acid
(synthesis described in Exampie 60). MS (LC-MS): 512.0 [M+H]", &g (HPLC, C18 column, 10-
100% CHSCN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH3CN/H,0/3 min, CH;CN and H,O -
containing 0.1% TFA, flow: 1.5 mL/min): 5.33 min.

Example 179: Benzyl-carbamic acid (3S*4S*)-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl- -

1H-indole-6-carbonyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
164 (Scheme24) from 1-(3-methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid ((3S*,4S*)-
4-hydroxy-pyrrolidin-3-ylmethyl)-isopropyl-amide and isocyanatomethyl-benzene. 1-(3-
Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic  acid  ((3S*,4S*)-4-hydroxy-pyrrolidin-3-
yimethyl)-isopropyl-amide is obtained according to Example 120 (Scheme23) using 1-(3-
methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid (synthesis described in Example 65).
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MS (LC-MS): 521.1 [M+H]", tzx (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100%
CH3CN/3 min, 100-10% CH3CN/H,0/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.22 min.

Scheme25:
/
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Example 180: Pyridin-2-yimethyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovl]-amino}-methyl)-pyrrolidin-3-yl ester

H
N

/
O%
0 <_Z o}
\ CA(\N\ o
O N
© B

A. (3R*,4S%)-3-({Ilsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-(pyridin-2-ylmethylcarbamoyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester

Triphosgene (36 mg, 0.127 mmol) and DMAP (128 mg, 1.05 mmol) are added to a solution
of (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (157 mg, 0.33 mmol) in CH,Cl, (4 mL).
After stirring for 15 min at RT 2-(aminomethyl)pyridine (51 pl, 0.49 mmol) is added and the
resulting yellowish cloudy mixture is stirred at RT for another 2 h. The solvent is removed
under reduced pressure and the residue is sublected to purification by preparative HPLC
(C18 ODB-AQ column (YMC), 5% CH;CN/H,0/2.5 min, 5-100% CHsCN/H.O 10 min, 100%
CH;CN/2.5 min, CH5CN and H,O containing 0.1% TFA, flow: 20 mL/min) to give the desired
product as a colorless oil. MS (LC-MS): 615.1 [M+H]*, tx (HPLC, C18 column, 10-100%
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CH3CN/HO0/5 min, 100% CH3CN/3 min, 100-10% CH3CN/H,O/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.59 min.

B Pyridin-2-ylmethyl-carbamic acid (3S*,4S*)-4~({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yl ester

4N HCl/dioxane (2 mL) is added to a solution of (3R*,4S5*)-3-({lsopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-4-(pyridin-2-ylmethylcarbamoyloxy)-pyrrolidine-1-
carboxylic acid tert-butyl ester (130 mg, 0.21 mmol) in dioxane (6 mL). The mixture is stirred
at RT for 12 h before it is cooled to -78°C and lyophilized. The desired product as its bis-
hydrochloride is obtained as a colorless solid. MS (LC-MS): 515.1 [M+H]", tzx (HPLC, C18
column, 10-100% CH3CN/H,O/5 min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,O/3 min,
CH3CN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 3.64 min.

Example 181: (2,3-Dimethoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
/
(@)

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2,3-dimethoxy-
benzylamine. MS (LC-MS): 574.0 [M+H]", tzx (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CH;CN/3 min, 100-10% CH;CN/H,0O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.49 min.

Example 182: Naphthalen-1-ylmethyl-carbamic acid (3S*,4S*)-4-({isopropyl-{4-methoxy-3-(3-

methoxv-propoxV)—benzovl]—amino}-methvl)—pvrrolidin-3-v| ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyi-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-naphthalen-1-yl-
methylamine. MS (LC-MS): 564.0 [M+H]", tr (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.78 min.

Example 183: (2-Isopropoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-isopropoxy-
benzylamine. MS (LC-MS): 572.1 [M+H]", tz (HPLC, C18 column, 10-100% CH3CN/H,O/5
min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,0/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.87 min.
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Example 184: (2.3-Dihydro-benzo[1,4]dioxin-5-ylmethyl)-carbamic _acid  (38*,4S*)-4-
({isopropyl-f4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the titte compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-(2,3-dihydro- .
benzo[1,4]dioxin-5-yl)-methylamine. MS (LC-MS): 572.0 [M+H]", tz (HPLC, C18 column, 10-

100% CHsCN/H,0/5 min, 100% CH5;CN/3 min, 100-10% CHsCN/H,0/3 min, CHsCN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.51 min.

Example 185: (1-Methyl-1H-imidazol-4-yimethyl)-carbamic_acid (3S*,4S*)-4-({isopropyl-{4-
methoxy-3-(3-methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-

vl ester
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The title compound is prepared analogously as described for the title compound in Example

180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-(1-methyl-1H-
imidazol-4-yl)-methylamine. MS (LC-MS): 518.1 [M+H]", tz (HPLC, C18 column, 10-100%
CH3CN/H,0/5 min, 100% CHCN/3 min, 100-10% CH3;CN/H,O/3 min, CH;CN and H.O
containing 0.1% TFA, flow: 1.5 mL/min): 3.65 min.
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Example 186: Isoquinolin-1-ylmethyl-carbamic_acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example

N/

180 (Scheme25) from-(3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-isoquinolin-1-yl-
methylamine. MS (LC-MS): 565.0 [M+H]’, tr (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CH3;CN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 3.91 min.

Example 187: Pyridin-3-yimethyi-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

/
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-pyridin-3-yl-
methylamine. MS (LC-MS): 258.1 [M+2HJ*, tg (HPLC, C18 column, 10-100% CHyCN/H,0/5
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min, 100% CH3;CN/3 min, 100-10% CH3;CN/H,0O/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 3.72 min.

Example 188: (1-Methyl-1H-benzoimidazol-2-vimethyl)-carbamic __acid  (35*,4S*)-4- -
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyil-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-(1-methyl-1H-
benzoimidazol-2-yl)}-methylamine. MS (LC-MS): 568.0 [M+H]*, 284.6 [M+2H}*, tx (HPLC,
C18 column, 10-100% CH3CN/H,0/5 min, 100% CH3;CN/3 min, 100-‘1 0% CH3CN/H,0/3 min,
CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.93 min.

Example 189: Thiazol-2-ylmethyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-thiazol-2-yl-
methylamine. MS (LC-MS): 521.0 [M+H]", tg (HPLC, C18 column, 10-100% CHsCN/H,0O/5
min, 100% CHsCN/3 min, 100-10% CHsCN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.08 min.

Example 190: Benzo[1,3]dioxol-5-yimethyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

/
Q

Th‘e' title com;;ound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-benzo[1,3]dioxol-
5—yl—methylamilne. MS (LC-MS). 558.0 [M+H]", 'th (HPLC, C18 column, 10-100%
CHsCN/H,0/5 min, 100% CHsCN/3 min, 100-10% CH3;CN/HO/3 min, CHsCN and H;O
containing 0.1% TFA, flow: 1.5 mL/min): 4.49 min.

Exémple 191: [(S)-1-(Tetrahydro-furan-2-yl)methyl]-carbamic acid (3S*.4S*)-4-({isopropy!-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

/
Q

pam

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-[(S)-1-
(tetrahydro-furan-2-yl)}-methylamine. MS (LC-MS): 508.1 [M+H]", g (HPLC, C18 column, 10-
100% CHsCN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H0/3 min, CHzCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.77 min.

Example 192: Benzothiazol-2-ylmethyi-carbamic acid (3S8*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidin-3-yi ester
/
O

The title compound is prepared analogously as described for the title compound in Example
180 (Schemé25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-benzothiazol-2-
yl-methylamine. MS (LC-MS): 571.0 [M+H]’, tz (HPLC, C18 column, 10-100% CH;CN/H,0O/5
min, 100% CHsCN/3 min, 100-10% CHsCN/H,0/3 min, CHsCN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.49 min.

Example 193: ({1 S,28)-2—Hvdroxy—cvclopentvl)-carbamic acid (3S*,45*)-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (1S,2S)-2-
benzyloxy-cyclopentylamine. Benzyl-deprotection prior to Boc-deprotection is performed
according to step C in Example 2 (Scheme2). MS (LC-MS): 508.1 [M+H]", tz (HPLC, C18
column, 10-100% CHZCN/H,O/5 min, 100% CH;CN/3 min, 100-10% CHsCN/H,O/3 min,
CH3CN and HO containing 0.1% TFA, flow: 1.5 mL/min): 4.05 and 4.09 min.

Example 194: (3-Isopropoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovl]-amino}-methy)-pyrrolidin-3-yl ester
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The title compound is p‘repared analogously as described for the title compound in Example
180 (Schemé25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-isopropoxy-
benzylamine. MS (LC-MS): 572.0 [M+HJ’, tg (HPLC, C18 column, 10-100% CHs;CN/H,O/5
min, 100% CH3CN/3 min, 100-10% CH;CN/H,O/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.83 min.

Example 195: Quinolin-4-ylimethyl-carbamic acid (3S*,4S*)-4-({isopropyi-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180A  (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-
quinolin-4-yl-methylamine. MS (LC-MS): 283.1 [M+2H)*, tz (HPLC, C18 column, 10-100%
CH3CN/H,0O/5 min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0O/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min). 3.89 min.

Example 196: ((1R,2R)-2-Hydroxy-cyclohexyl)-carbamic acid (3S*4S*)-4-({isopropy!-[4-
i | ester

The title compound is prepared analogously as desc;ribed for the title compound in Example
180 (Scheme25) from (38*,4R*)¥3-hydroxy-4-({isopropyl-[4—methoxy-3-(3-methoxy—propoxy)—
ben,zoyI]—amino}-methyl)-pyrro!idine—1‘-carboxylic acid tert-butyl ester and (1R,2R)-2-
benzyloxy-cyclohexylamine. Benzyl-deprotection prior to Boc-deprotection is performed
according to step C in Example 2 (Scheme2). MS (LC-MS): 522.1 [M+H]", tz (HPLC, C18
column, 10-100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH;CN/H,O/3 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.22 and 4.27 min.

Example 197: ((1R,2R)-2-Hydroxy-cyclopentyl)-carbamic acid (3S*,45*)-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoylj-amino}-methyl)-pyrrolidin-3-yl ester

/
o}
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (1R,2R)-2-
benzyloxy-cyclopentylamine. Benzyl-deprotection prior to Boc-deprotection is performed
according to step C in Example 2 (Scheme2). MS (LC-MS): 508.1 [M+H]’, tg (HPLC, C18
column, 10-100% CH3;CN/H,O/5 min, 100% CH;CN/3 min, 100-10% CH3CN/H,0O/3 min,
CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.07 and 4.11 min.

Example 198: Benzyl-methyl-carbamic __acid  (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-y! ester

H
N

O/

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and benzyl-methyl-
amine. MS (LC-MS): 528.1 [M+HJ*, tz (HPLC, C18 column, 10-100% CH;CN/H,O/5 min,
100% CH3CN/3 min, 100-10% CHsCN/H;0/3 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 4.70 min.

Example 199: (S)-1-Pyrrolidin-2-yimethyl-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-

3-(3-methoxy-propoxy)-benzoyll-amino}-methyh)-pyrrolidin-3-y! ester
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The title compound is prepared analogously as described for the title compound in Example

Z.T

180 (Scheme25) from (38*,4R*)—3-hydroxy—4-({isopropyl-[4-methoxy—3—(3—methoxy-propoxy)—
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (S)-2-aminomethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester. MS (LC-MS): 254.2 [M+2H]?*, 507.1 [M+H], tg
(HPLC, C18 column, 10-100% CHiCN/H,O/5 min, 100% CH;CN/3 min, 100-10%
CH3CN/H0/3 min, CH,CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 3.79 min.

Example 200: (2-Acetylamino-benzyl)-carbamic acid (3S,4S)-4-({ isopropyl-[4-methoxy-

3-(3-methoxy-propoxy)-benzoyil-amino}-methy)-pyrrolidin-3-yi ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (38*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-pitrobenzyl
amine. Reduction of the nitro group is performed according to step A in Example 104
(Scheme15) followed by acetylation according to step A in Example 101 (Scheme13). Boc-
deprotection is performed according to Example 180 (Scheme25). MS (LC-MS): 254.2
[M+2HP*, 571.0 [M+H]", tz (HPLC, C18 column, 10-100% CH3CN/H0/5 min, 100%
CH3CN/3 min, 100-10% CHs;CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 4.31 min.
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Example 201: (4-Acetylamino-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovyll-amino}-methyl)-pyrrolidin-3-yl ester
/
0

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-nitrobenzyl
amine. Reduction of the nitro group is performed according to step A in Example 104
(Scheme15) followed by acetylation according to step A in Example 101 (Scheme13). Boc-
deprotection is performed according to Example 180 (Scheme25). MS (LC-MS). 571.0
[M+H]', tr (HPLC, C18 column, 10-100% CH;CN/H,0/5 min, 100% CHsCN/3 min, 100-10%
CH3;CN/H0/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.29 min.

Example 202: (3-Pyrrol-1-yl-benzylh)-carbamic acid (3S*,4S5*)-4-{{isopropvyl-{4-methoxy-3-(3-

methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
/
O
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-pyrroi-1-yl-
benzylamine. MS (LC-MS): 579.0 [M+H]’, tz (HPLC, C18 column, 10-100% CH3;CN/H,0O/5
min, 100% CHsCN/3 min, 100-10% ‘CH3zCN/H-0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.96 min.

Example 203: Benzyl-ethyl-carbamic acid (3S*4S*)-4-({isopropyi-[4-methoxy-3-(3-methoxy-

propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester

/
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and benzyl-ethyl-amine.
MS (LC-MS): 542.1 [M+H]", tzx (HPLC, C18 column, 10-100% CHZ;CN/H,O/5 min, 100%
CH5CN/3 min, 100-10% CH3CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 4.93 min.

Example 204: (2.3-Dihydro-benzofuran-5-ylmethyl)-carbamic acid (3S*,4S*)-4-({isopropyl-{4-
methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yl ester

/
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-(2,3-dihydro-
benzofuran-5-yl)-methylamine. MS (LC-MS): 556.2 [M+H]", tz (HPLC, C18 column, 10-100%
CH,CN/H,0/5 min, 100% CHsCN/3 min, 100-10% CH;CN/H;O/3 min, CH:CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.66 min.

Example 205:  (2,3-Dihydro-benzo[1.4]dioxin-6-ylmethyl)-carbamic _acid (35*.45*)-4-
({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester

o<

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyi)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-methylamine. MS (LC-MS): 572.2 [M+H]", g (HPLC, C18 column, 10-
100% CH;CN/H,0/5 min, 100% CH;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.65 min.

Example 206: (3.4-Dimethoxy-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3,4-dimethoxy-
benzylamine. MS (LC-MS): 574.1 [M+H]", {zx (HPLC, C18 column, 10-100% CHs;CN/H,O/5
min, 100% CHs;CN/3 min, 100-10% CHsCN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.57 min.

Example 207: (3-Acetylamino-benzyl)-carbamic acid (3S* 45*)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzovyl]-amino}-methyl)-pyrrolidin-3-yl ester

/
o}

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and N-(3-aminomethyl-
phenyl)-acetamide. MS (LC-MS): 571.0 [M+H]', tx (HPLC, C18 column, 5-100%
CH3CN/H,0/5 min, CHsCN and H,O containing 0.1% formic acid, flow: 0.6 mL/min): 3.63

min.

Example 208: Benzofuran-5-ylmethyl-carbamic acid (3S*,4S*)-4-({isopropyl-{4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example

|

¢]

180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and C-benzofuran-5-yl-
methylamine. MS (LC-MS): 554.0 [M+H]", t (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CH3;CN/3 min, 100-10% CHsCN/H>O/3 min, CH3;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.90 min.

Example 209: Pyrrolidine-1-carboxylic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-(3-methoxy-

propoxy)-benzoyl}-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and pyrrolidine. MS
(LC-MS): 478.1 [M+H]", tg (HPLC, C18 column, 10-100% CHzCN/H,0/5 min, 100% CHsCN/3

min, 100-10% CHsCN/H,0/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min):
4.60 min.

Example 210: (2-Pyrrol-1-yl-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-{4-methoxy-3-(3-

methoxy-propoxy)-benzovll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-pyrrol-1-yl-
benzylamine. MS (LC-MS): 579.0 [M+HJ, tg (HPLC, C18 column, 10-100% CH;CN/H,0/5
min, 100% CH3;CN/3 min, 100-10% CH;CN/H,0/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.10 min.

Example 211: (S)-3-(4-Fluoro-phenyl)-pyrrolidine-1-carboxylic acid (3S*,4S*)-4-({isopropyi-[4-

methoxy-3-(3-methoxy-propoxy)-benzovil-amino}-methyl)-pyrrolidin-3-yl ester
/
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The title compound is prepared analogously as described for the title compound in Example

180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (S)-3-(4-fluoro-
phenyl)-pyrrolidine. MS (LC-MS): 572.0 [M+H]", tz (HPLC, C18 column, 10-100%
CH3CN/H,0/5 min, 100% CHsCN/3 min, 100-10% CH3;CN/H,O/3 min, CH3;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.13 min.

Example 212: (2-Morpholin-4-yl-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidin-3-yl ester
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-morpholin-4-yl-
benzylamine. 2-Morpholin-4-yl-benzylamine is prepared according to literature procedures
from 2-bromo benzonitrile and morpholine: Tetrahedron Lett. 2004, 45, 8319 and J. Med.
Chem. 1998, 41, 5219. MS (LC-MS): 300.1 [M+2H]*, 599.0 [M+H]", tr (HPLC, C18 column,
10-100% CH3;CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.14 min.

Example 213: (2-Piperidin-1-yl-benzyl)-carbamic_acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidin-3-yl ester
/
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The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyi}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-piperidin-1-yi-
benzylamine. 2-Piperidin-1-yl-benzylamine is prepared according to literature procedures
from 2-bromo benzonitrile and piperidine: Tetrahedron Lett. 2004, 45, 8319 and J. Med.
Chem. 1998, 41, 5219. MS (LC-MS): 299.2 [M+2H}**, 597.0 [M+H]", tz (HPLC, C18 column,
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10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, 100-10% CH3;CN/H,0/3 min, CH;CN and
H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.88 min.

Example 214: (2-Pyrrolidin-1-yl-benzyl)-carbamic acid (3S*,4S*)-4-({isopropyl-[4-methoxy-3-

(3-methoxy-propoxy)-benzoyll-amino}-methyD-pyrrolidin-3-yl ester
/
0]

The title compound is prepared analogously as described for the title compound in Example
180 (Scheme25) from (3S*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 2-pyrrolidin-1-yl-
benzylamine. 2-Pyrrolidin-1-yl-benzylamine is prepared according to literature procedures
from 2-bromo benzonitrile and pyrrolidine: Tetrahedron Lett. 2004, 45, 8319 and J. Med.
Chem. 1998, 41, 5219. MS (LC-MS): 292.1 [M+2H}**, 583.0 [M+H]", tz (HPLC, C18 column,
10-100% CH3CN/H,O/5 min, 100% CH3CN/3 min, 100-10% CH3CN/H,O/3 min, CH;CN and
H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.90 min.

Scheme26
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Example 215: Benzyl-((3S* 4R*)-4-benzyloxy-pyrrolidin-3-yimethyl)-(4-chioro-phenyl)-amine

O
2

o)

O

A. (3R*,4R*)-3-(Benzylamino-methyl)-4-(tert-butyi-dimethyl-silanyloxy)-pyrrolidine-1-
carboxylic acid tert-butyl ester

The title compound is prepared according to the procedure described for the synthesis of the
title compound under A in Example 15 (Scheme9) starting from (3R*,4R*)-3-(tert-butyl-
dimethyl-silanyloxy)-4-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-chloroaniline.

B. (3R*,4R*)-3-{[Benzyl-(4-chloro-phenyl)-amino]-methyl}-4-(tert-butyl-dimethyl-
silanyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared according to the procedure described for the synthesis of title
compound under B in Example 15 (Scheme9) using benzylbromide as the alkylating agent.

C. (3R*,4R*)-3-{[Benzyl-(4-chloro-phenyl)-amino]-methyl}-4-hydroxy-pyrrolidine-1-
carboxylic acid tert-butyl ester
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The title compound is prepared according to the procedure described for the synthesis of the
titte compound under E in Example 120 (Scheme23) starting from (3R*,4R*)-3-{[benzyi-(4-
chloro-phenyl)-amino]-methyl}-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid
tert-butyl ester.

D. (3R*,4R*)-3-{[Benzyl-(4-chloro-phenyl)-amino]-methyi}-4-benzyloxy-pyrrolidine-1-
carboxylic acid tert-butyl ester

The title compound is prepared according to the procedure described for the synthesis of the
titte compound under F in Example 120 (Scheme23) by O-alkylation of (3R*,4R*)-3-{[benzyl-
(4-chloro-phenyl)-amino}-methyl}-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester.

E. Benzyl-((3$*,4R*)-4-benzyloxy-pyrrolidin-3-ylmethyl)-(4-chloro-phenyl)-amine

The title compound is prepared according to the procedure described for the synthesis of the
title compound under G in Example 120 (Scheme23) by N-Boc-deprotection of (3R*,4R*)-3-
{[benzyl-(4-chloro-phenyl)-amino}-methyi}-4-benzyloxy-pyrrolidine-1-carboxylic acid tert-butyl
ester.

MS (LC-MS): 407.2 [M+H]"; tg (HPLC, C18 column, 20-100% CH;CN/H,0/15 min, CH;CN
and H,O containing 0.1% TFA, flow: 1.5 mL/min): 10.32 min.

Scheme27
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Example 216: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(4-trifluoro-

methyi-phenoxy)-pyrrolidin-3-ylmethyl]-benzamide
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A. (3R*,45%)-3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-(4-trifluoromethyl-phenoxy)-pyrrolidine-1-carboxylic acid tert-butyl ester

NaH (18 mg, 0.44 mmol) is added to a solution of (35*,4R*)-3-hydroxy-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (120 mg, 0.25 mmol) in DMF (1 mL), and the resulting suspension is heated at
80°C for 15 min. After cooling to RT, 4-fluorobenzotrifluoride (63 pl, 0.50 mmol) is added and
the reaction mixture is stirred at RT for 2 h. For workup, a saturated solution of NaHCO; is
added and the mixture is extracted with ethyl acetate. Drying (Na,SO,) of the combined
extracts and evaporation of the solvent affords the crude product which is purified by flash
column chromatography (ethyl acetate/hexane 1:1 — 7:3) to give the desired product. MS
(LC-MS): 647.23 [M+Na]’; tz (HPLC, C18 column, 65-100% CH;CN/H,0/15 min, CH;CN and
H>O containing 0.1% TFA, flow: 1.5 mL/min): 5.02 min.

B. N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(35*,45*)-4-(4-trifluoromethyl-
phenoxy)-pyrrolidin-3-ylmethyl]-benzamide
(3R*,48*)-3-({!sopropyl-[4-methoxy-3-(3—methoxy-propoxy)-benzoyl]—amino}-methyl)-4-(4-
trifluoromethyl-phenoxy)-pyrrolidine-1-carboxylic acid tert-butyl ester (72 mg, 0.14 mmol) is
treated with 4N HCl/dioxane (3 mL) at RT for 1 h. The solvent is removed under reduced
pressure, and the residue is re-dissolved in Ef,O. Evaporation of the solvent yields the mono-
hydrochloride of N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S,4S)-4-(4-trifluoro-
methyl-phenoxy)-pyrrolidin-3-ylmethyl]-benzamide. MS (LC-MS): 525.3 [M+H]"; tx (HPLC,
C18 column, 35-100% CH,CN/H,O/15 min, CH,CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.24 min.

Example 217: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S* 4R*)-4-(4-

trifluoromethyl-phenoxy)-pyrrolidin-3-ylmethyl]-benzamide
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The title compound is prepared analogously as described for the title compound under B in
Example 216 (Scheme27) from (3R*,4R*)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester. MS (LC-MS):
525.3 [M+H]"; t (HPLC, C18 column, 35-100% CH;CN/H,0/15 min, CH,CN and HyO
containing 0.1% TFA, flow: 1.5 mL/min): 5.24 min.

Example 218: Benzyl-(4-chloro-phenyl)-[(3S*,4R*)-4-(4-trifluoromethyl-phenoxy)-pyrrolidin-3-

vimethyll-amine

cl
N
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The title compound is prepared analogously as described for the title compound under B in
Example 216 (Scheme27) from (3R*4R*)-3-{[benzyl-(4-chloro-phenyl)-amino]-methyl}-4-
hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester (prepared according to Scheme23). MS

(LC-MS): 461 [M+H]"; t (HPLC, C18 column, 20-100% CH3;CN/H,0O/15 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 10.61 min.

Scheme28
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Example 219: N-((3S*,4R*)-4-Benzyl-4-hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
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A. 3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-4-oxo-
pyrrolidine-1-carboxylic acid tert-butyl ester
Dess-Martin-periodinane (1.9 g, 4.5 mmol) is added to a solution of (3S*,4R*)-3-hydroxy-4-
({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carbo-
xylic acid tert-butyl ester (1.1 g, 2.25 mmol) in CH,Cl, (30 mL). The reaction mixture is stirred
at RT for 4 h, then another portion of Dess-Martin-periodinane (1.0 g, 2.4 mmol) is added.
After 2 h, a saturated solution of Na,S,03 is added, and extraction with ethyl acetate followed
by drying of the combined organic extracts (Na,SO,) affords the crude product. Purification
by flash column chromatography on silica gel (hexane/ethyl acetate 1:4 — ethyl acetaie)
yields the title product. MS (LC-MS): 479.3 [M+H]"; tx (HPLC, C18 column, 35-100%
CH3CN/H,0/15 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.29 min.

B. N-((3S*4R*)-4-Benzyl-4-hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

A solution of CeCl; (309 mg, 1.25 mmol) in THF (2.5 mL) is stirred at RT for 1 h. Then a so-
lution of benzylmagnesium chloride in Et,O (1.25 mL, 1.25 mmol, 1.0 M) is added at -75°C,
and the resulting mixture is kept stirring at -75°C for 90 min before a solution of 3-({isopropyi-
[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-oxo-pyrrolidine-1-carboxylic
acid tert-butyl ester (120 mg, 0.25 mmol) in THF (1 mL) is added. After 4 h at -75°C, a
saturated solution of NaHCQ3 is added and the mixture is extracted with ethyl acetate. Drying
of the combined extracts (Na,SO,) and evaporation of the solvent affords the crude product
which is purified by flash column chromatography (hexane/ethyl acetate 1:4 — ethyl acetate)
to give a mixture of 3-benzyl-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and starting material in
a ratio of 1:2. This mixture is treated with 4N HCl/dioxane (3 mL) for 2 h. After evaporation of
the solvent, purification by preparative HPLC (RP18 column, 20-100% CHsCN/H,0O, flow: 3
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mL/min) gives N-((3S*,4R*)-4-benzyl-4-hydroxy-pyrrolidin-3-ylmethyl)-N-isopropyl-4-
methoxy-3-(3-methoxy-propoxy)-benzamide as a colorless foam. MS (LC-MS): 471.3 [M+H]";

tg (HPLC, C18 column, 20-100% CHSCN/H,0/15 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 6.79 min.

Example 220: N-[(3S* 4R*)-4-(2-Fluoro-benzyl)-4-hydroxy-pyrrolidin-3-yimethyl]-N-isopropyl-

4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under B in
Example 219. MS (LC-MS): 379 [M+H]"; tg (HPLC, C18 column, 20-100% CHsCN/H,0O/15
min, CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.86 min.

Example 221: N-[4-(2-Chloro-6-fluoro-benzyl}-4-hydroxy-pyrrolidin-3-ylmethyl]-N-isopropyi-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/
O

{

N
o

The title compound is prepared analogously as described for the title compound under B in
Example 219 (Scheme28) and obtained as a mixture of diasterecisomers. MS (LC-MS):
523.3 [M+H]"; tx (HPLC, C18 column, 20-100% CH;CN/H;O/15 min, CHsCN and H:O
containing 0.1% TFA, flow: 1.5 mL/min): 7.52 min.

Example 222: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((S)-4-oxo-pyrrolidin-3-

ylmethyl)-benzamide
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The title compound is prepared by N-Boc-deprotection of 3-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl}-amino}-methyl)-4-oxo-pyrrolidine-1-carboxylic  acid  tert-butyl
ester analogously as described for the title compound under B in Example 219 (Scheme28).

MS (LC-MS): 489.2 [M+H]"; tr (HPLC, C18 column, 50-100% CH3;CN/H,O/15 min, CH;CN
and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 7.01 min.

Scheme29
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A. Spiro 1

A suspension of (3R*4R*)-3-(2-fluoro-benzyl)-3-hydroxy-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyli-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (220
mg, 0.37 mmol) and NaH (36 mg, 0.82 mmol, 65% in mineral oil) in DMF (2 mL) is heated at
110°C. After 2h, 4h and 6h additional NaH (36 mg, 0.82 mmol) is added. For workup, a
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saturated solution of NaHCO; is added, and the resulting mixture is extracted with ethyl
acetate. Drying (Na,S0O,) of the combined extracts and evaporation affords the crude product
which is subjected to purification by flash column chromatography (hexane/ethyl acetate 1:1
— 1:4) to give the title product. MS (LC-MS): 569.3 [M+H]’; tz (HPLC, C18 column, 50-100%
CHsCN/H,0/15 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 7.46 min.

B. Spiro 2

Spiro 1 (75 mg, 0.13 mmol) is treated with 4N HCl/dioxane (2 mL) for 90 min at RT. The
solvent is evaporated, and the crude product is purified by preparative HPLC (RP18 column,
25-70% CHZ;CN/H,0, flow: 3 mL/min) to afford the desired product. MS (LC-MS): 469.3
[M+H]"; tr (HPLC, C18 column, 20-100% CH3;CN/H,O/15 min, CH;CN and H,O containing
0.1% TFA, flow: 1.5 mL/min): 7.46 min.

Example 224
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The title compound is prepared analogously as described for the title compound under B in
Example 223 (Scheme29) and obtained as a mixture of diastereoisomers. MS (LC-MS):
503.2 [M+H]"; tg (HPLC, C18 column, 20-100% CH3;CN/H,O/15 min, CHsCN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 8.06 min and 8.39 min.

Scheme30
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Example 225: (3R*,4R*)-(4-Chloro-phenyl)-[4-(3-isopropyl-phenoxy)-pyrrolidin-3-yimethyl]-

Qﬁg

A. (E)-3-(3-Isopropyl-phenoxy)-acrylic acid ethyl ester

To an ice-cold solution of ethyl propiolate (8.0 mL, 78 mmol) in THF (65 mL), 3-
isopropylphenol (7.5 mL, 54 mmol) and NMM (2.4 mL, 22 mmol) are added. The reaction
mixture is stirred for 2 h at ambient temperature, cooled to 0°C and quenched by addition of
2N HCI. After extraction with TBME, the organic layer is dried over Na,SO,, filtered and
concentrated. The crude material is purified by flash chromatography on silica gel (eluent:
hexane / EtOAc 19/1) to give the title compound. TLC, Rf (hexane/AcOEt 19/1) = 0.34.
MS(EI+): 235 (M+1)

B. (3R*,4R*)-1-Benzyl-4-(3-isopropyl-phenoxy)-pyrrolidine-3-carboxylic acid ethyl ester
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To an ice-cold solution of (E)-3-(3-isopropyl-phenoxy)-acrylic acid ethyl ester (10.7 g, 46
mmol) in toluene (150 mL), N-benzyl-N-(methoxymethyl) trimethylsilyl amine (20 mL, 78
mmol) is added, followed by trifluoroacetic acid (4.6 mmol, 0.35 mL), and the reaction
mixture is stirred at ambient temperature overnight. The reaction is quenched with a
saturated aqueous NaHCOj; solution extracted with CH.Cl;, dried over Na,SO, and
concentrated. The crude material is purified by flash chromatography on silica gel (eluent :
hexane/EtOAc 9/1) to give the title compound as a pale yellow oil. TLC, Rf (hexane/AcOEt
9/1) = 0.25. MS(El+): 368 (M+1)

C. (3R*,4R*)-4~(3-Isopropyl-phenoxy)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester
3-ethyl ester

A mixture of (3R*,4R*)-1-benzyl-4-(3-isopropyl-phenoxy)-pyrrolidine-3-carboxylic acid ethyl
ester (17.9 g, 49 mmol), di-tert-butylcarbonate (12.8 g, 58 mmol) and Pd(OH)./C (0.17 g,
50% wet) in EtOH (100 mL) is stirred overnight under an hydrogen atmosphere. The crude
material is filtered over a pad of Celite, dried over Na,SO, and concentrated. The residue is
dissolved in CH.Cl, (250 mL), and TEA (5 mL) followed by di-tert-butylcarbonate (7 g, 32
mmol) are added. After stirring overnight at ambient temperature, the solution is washed with
brine, and the organic layer is dried over Na,SO,, filtered and concentrated. The crude
material is purified by flash chromatography on silica gel (eluent : hexane/EtOAc 4/1) to give
the title compound as a pale yellow oil. TLC, Rf (hexane/AcOEt 4/1) = 0.41. MS(El+): 278
(M-100).

D. (3R*,4R*)-3-Hydroxymethyl-4-(3-isopropyl-phenoxy)-pyrrolidine-1-carboxylic acid
tert-butyl ester

To an ice-cold solution of (3R*,4R*)-4-(3-isopropyl-phenoxy)-pyrrolidine-1,3-dicarboxylic acid
1-tert-butyl ester 3-ethyl ester (3 g, 8 mmol) in THF (150 mL), a 1M-THF solution of LiAlH,
(8.3 mL, 8.3 mmol) is added. After 10 min at 0°C, the reaction mixture is carefully quenched
by addition of AcOEt (10mL) and solid Na,SO,-decahydrate. After no more gas evolution is
observed, TBME is added and stirring is continued for 1 h. The suspension is filtered and
washed thoroughly with TBME. The filtrate is concentrated in vacuo to give the title
compound, which is used without further purification. TLC, Rf (CH,Cl/MeOH 9/1) = 0.77
MS(El+): 335 (M+1).
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E. (3R*,4R*)-3-Formyl-4-(3-isopropyl-phenoxy)-pyrrolidine-1-carboxylic acid tert-butyl
ester

To a well stirred mixture of (3R*,4R*)-3-hydroxymethyl-4-(3-isopropyl-phenoxy)-pyrrolidine-1-
carboxylic acid tert-butyl ester (1 g, 3 mmol) and Dess-Martin Periodinane (3.8 g, 9 mmol) in
CH,CI, (30 mL), water (0.2 mL) is added. The suspension is stirred overnight, then saturated
aqueous NaHCO; is added followed by Na,S,0s. After stirring for 20 min, the aqueous layer
is extracted with CH,Cl,. The organic extract is dried over Na,SOy, filtered and concentrated.
The crude material is purified by flash chromatography on silica gel (eluent; CH,Cl./MeOH
19/1) to give the title compound. TLC, Rf (CH,Cl./MeOH 19/1) = 0.43. tx (HPLC, Nucleosil
C18 column, 20-100% CH3;CN/H,0/6 min, 100% CH;CN/1.5 min, 100-20% CH;CN/H,0/0.5
min, CH3CN and H,0 containing 0.1% TFA, flow: 1.0 mL/min): 5.42 min.

F. (3R*,4R*)-3-[(4-Chloro-phenylamino)-methyl]-4-(3-isopropyl-phenoxy)-pyrrolidine-1-
carboxylic acid tert-butyl ester

To an ice-cold solution of (3R*,4R*)-3-formyl-4-(3-isopropyl-phenoxy)-pyrrolidine-1-carboxylic
acid tert-butyl ester (0.26 g, 0.7 mmol) and 4-chloro aniline (0.12 g, 0.8 mmol) in 1,2-
dichloroethane (85 mL), NaBH(OAc); (0.21 g, 1 mmol) is added. After 30 min, the reaction
mixture is warmed up to ambient temperature and stirred for 60 min. The solvent is removed
in vacuo, and the residue is purified by flash chromatography on silica gel (eluent; CH,Cl,) to
give the title compound. TLC, Rf (CH.Cl,/MeOH 98/2) = 0.75. MS(EI+): 389 (M-55)

G. (3R*,4R*)-3-{[(4-Chloro-phenyl)-phenyi-amino]-methyl}-4-(3-isopropyl-phenoxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A two-necked flask, equipped with a magnetic stirring bar, septum and condenser with an
argon inlet-outlet is charged with [Pd(u-Br)(t-BusP)]. (8 mg, 5 mol%), NaOtBu (32 mg, 0.34
mmol), (3R*4R*)-3-{(4-chloro-phenylamino)-methyl}-4-(3-isopropyl-phenoxy)-pyrroli-dine-1-
carboxylic acid tert-butyl ester (100 mg, 0.23 mmol) and bromobenzene (42 mg, 0.27 mmol).
Abs. toluene (2 mL) is added, and the mixture is stirred for 10 min at RT and heated
overnight under a gentle reflux. After cooling to RT, the reaction is quenched with a saturated
aqueous NaHCO; solution, extracted with AcOEt, dried over MgS0O, and concentrated. The
residue is purified by flash chromatography on silica gel (eluent; CH.CI;) to give the title
compound. TLC, Rf (CH,Cl,) = 0.65. MS(El+): 521 (M+).
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H. (3R*,4R*)-(4-Chloro-phenyl)-[4-(3-isopropyl-phenoxy)-pyrrolidin-3-ylmethyi]-phenyl-
amine

To a solution of (3R*4R*)-3-{[(4-chloro-phenyl)-phenyl-amino]-methyl}-4-(3-isopropyl-
phenoxy)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.12 g, 0.24 mmol) in 1,4-dioxane
(5mL), 4N HCI (5 mL) in 1,4-dioxane is added. After stirring for 30 min, the solvent is
removed in vacuo, and the residue is lyophilized overnight to give the title compound as a
hydrochloride salt. tg (HPLC, Nucleosil C18 column, 20-100% CH3;CN/H;O/6 min, 100%
CH3CN/1.5 min, 100-20% CH3;CN/H,0/0.5 min, CH3CN and H,O containing 0.1% TFA, flow:
1.0 mL/min): 5.38 min. MS(El+): 421 (M+)

Scheme31
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Example 226: (3R*4R*)-Benzyl-(4-chloro-phenyl)-{4-(3-isopropyl-phenoxy)-pyrrolidin-3-yl-

methyll-amine

A. (3R*,4R*)-3-{[Benzyl-(4-chloro-phenyi)-amino]-methyl}-4-(3-isopropyl-phenoxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A vial is charged with (3R*,4R*)-3-[(4-chloro-phenylamino)-methyl}-4-(3-isopropyl-phenoxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester (0.16 g, 0.35 mmol), benzylbromide (0.12 g, 0.71
mmol), K»COj3 (0.10 g, 0.71 mmol), sodium iodide (0.11 g, 0.71 mmol) in air and suspended
in DMF (6 mL). The vial is sealed with an Al crimp top with septum and heated for 45 min at
120°C in a microwave apparatus (PersonalChemistry). The reaction mixture is diluted with
water and AcOEt , and the aqueous layer is extracted with AcOEL. The combined organic
extracts are washed with 10% aqueous LiCl, brine, dried over MgSQ,, filtered and
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concentrated. The residue is purified by flash chromatography on silica gel (eluent; CH,Cl,)
to give the title compound. TLC, Rf (CH.Cl,) = 0.62. MS(El+): 535 (M+).

B. (3R*,4R*)-Benzyl-(4-chloro-phenyl)-[4-(3-isopropyl-phenoxy)-pyrrolidin-3-ylmethyl]-
amine

To a solution of (3R*,4R*)-3-{[benzyl-(4-chioro-phenyl)-amino]-methyl}-4-(3-isopropyl-phen-
oxy)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.13.g, 0.24 mmol) in 1,4-dioxane, 4N HCI
(5 mL) in 1,4-dioxane is added. After stirring for 2 h, the solvent is removed in vacuo, and the
residue is lyophilized overnight to give the title compound as a hydrochloride sait. tg (HPLC,
Nucleosil C18 column, 40-100% CH3s;CN/H,O/6 min, 100% CHsCN/1.5 min, 100-40%
CH3CN/H,0/0.5 min, CH;CN and H,O containing 0.1% TFA, flow: 1.0 mL/min): 4.26 min.
MS(EI+): 435 (M+)

Example 227: (3R* . 4R*)-(4-Chloro-phenyl)-[4-(3-isopropyl-phenoxy)-pyrrolidin-3-ylmethyl]-(2-

methoxy-benzyl)-amine

Qﬁog

O
/

The title compound is prepared analogously as described for the title compound under B in
Example 226 (Scheme31). tr (HPLC, Nucleosil C18 column, 40-100% CH;CN/H,O/6 min,
100% CH3CN/1.5 min, 100-40% CH;CN/H,0/0.5 min, CH3CN and H,O containing 0.1% TFA,
flow: 1.0 mL/min): 4.34 min. MS(El+): 465 (M+).

Example 228: (3R*4R*)-(4-Chloro-phenyl)-[4-(3-isopropyl-phenoxy)-pyrrolidin-3-yimethyl]-(3-

methoxy-benzyl)-amine
Ci
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The title compound is prepared analogously as described for the title compound under B in
Example 226 (Scheme31). tz (HPLC, Nucleosil C18 column, 40-100% CH;CN/H,0/6 min,
100% CH3CN/ 1.5 min, 100-40% CH;CN/H,0/0.5 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.0 mL/ min): 4.16 min. MS(El+): 465 (M+).

Example 229: (3R*.4R*)-Benzo[1,2,5loxadiazol-5-yImethyl-(4-chloro-phenyl)-[4-(3-isopropyl-
phenoxy)-pyrrolidin-3-ylmethyil-amine
Cl

The title compound is prepared analogously as described for the title compound under B in
Example 226 (Scheme31). g (HPLC, Nucleosil C18 column, 20-100% CH;CN/H,O/6 min,
100% CH3CN/ 1.5 min, 100-20% CH;CN/H,0/0.5 min, CH,CN and H,O containing 0.1%
TFA, flow: 1.0 mL/ min): 5.01 min. MS(El+): 477 (M+).

Scheme32
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Example 230: N-((3R*,4R*)-4-Cyclohexylamino-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-
3-(3-methoxy-propoxy)-benzamide
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A. (3S*,4S*)-1-Benzyl-pyrrolidine-3,4-dicarboxylic acid monoethyl ester

To a stirred solution of mono ethyl fumarate (2.85 g, 19.8 mmol) and ftrifluoroacetic acid (1.98
mmol, 0.15 mL) in methylene chioride (50 mL), N-benzyl-N-(methoxymethyl) trimethyisilyl
amine ( 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
titte compound. MS (LC-MS): 278.0 [M+H]*; "H NMR (CDsOD, 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).

B. (3R*,4S*)-1-Benzyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-3-carbo-
xylic acid ethyl ester

A mixture of (3S8*,4S5*)-1-benzyl-pyrrolidine-3,4-dicarboxylic acid monoethyl ester (3 g, 10.8
mmol) , DPPA (2.34 mL, 10.8 mmol), EtzN (1.5 mL, 10.8 mmol) and trimethylsilyl ethanol
(1.85 mL, 12.98 mmol) in dioxane (30 mL) is stirred at reflux for 48 h. The mixture is poured
into an aqueous saturated solution of NaHCO;3; (30mL) and extracted 3 times with CH,Cl, (50
mL). The combined organic layers are dried over Na,SQO,, filtered and concentrated.
Chromatography on silica gel (eluent: CH,Cl,/MeOH 98/2 to 96/4) gives the title compound.
MS (LC-MS): 393.0 [M+H]"; 'TH NMR (CD;OD, 400 MHz): § = 0.5 (s, 9H), 1.0 (t, 2H), 1.27 (t,
3H), 2.53 (dd, 1H), 2.75 (m, 1H), 2.85-2.97 (m, 3H), 3.59-3.72 (m, 2H), 4.10-4.20 (m, 4H),
4.42 (m, 1H), 7.35 (m, 5H).

C. (3R*,45%)-4-(2-Trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarboxylic
acid 1-tert-butyl ester -ethyl ester

A mixture of (3R*4S*)-1-benzyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-3-
carboxylic acid ethyl ester (2.91 g, 10.5 mmol), di-tert-butylcarbonate (2.29 g, 10.5 mmol)
and Pd(OH),/C (600 mg, 50% wet) in EtOH (60 mL) is stirred under an hydrogen atmosphere
for 5 h. The crude material is filtered over a pad of Celite and concentrated. The crude
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material is purified by flash chromatography on silica gel (eluent: c-hexane/AcOEt 90/10 to
70/30) to give the title compound. TLC, Rf (c-hexane/AcOEt 50/50) = 0.55. tgx (HPLC, C18
column, 20-100% CH3CN/H,0/15 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.55 min.

D. (3R*,4S*)4-(2-Trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarboxylic
acid 1-tert-butyl ester

To a solution of (3R*,4S*)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarbo-
xylic acid 1-tert-butyl ester -ethyl ester (0.87 g, 2.16 mmol) in MeOH (18 mL), 3.24 mL of a
solution of 1IN LiOH is added. The reaction mixture is stirred overnight. The mixture is
concentrated to dryness and taken up in CH,Cl,, an aqueous HCL (5%) solution is added,
and the mixtui'e is extracted 3 times with CH,Cl, (3 x 15 mL), dried over Na,SO,, filtered and
concentrated. The crude material is used in the next step without purification. TLC, Rf (c-
hexane/AcOEt 50/50) = 0.4. MS (LC-MS): 373.1 [M-HJ.

E. (3R*,45%)-3-Hydroxymethyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-
1-carboxylic acid tert-butyl ester

To a solution of (3R*,45*)4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarbo-
xylic acid 1-tert-butyl ester (0.743 g, 1.98 mmol) in THF (10 mL), a solution of borane
dimethylsulfide complex (2N in THF, 0.99 mL, 1.98 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 4 h. MeOH
is carefully added (exothermic!), and the mixture is concentrated under reduced pressure.
Then MeOH is added, and the mixture is again concentrated. This operation is repeated 3
times, and the mixture is finally taken up into a saturated aqueous solution of NaHCO;, then
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 98/2) to give the desired product. '"H NMR (CD;0D, 400 MHz): § = 0.5
(s, 9H), 1.02 (1, 2H), 1.49 (s, 9H), 2.27 (m, 1H), 3.13 (m, 1H), 3.22 (m, 1H), 3.52-3.73 (m,
5H), 3.99 (m, 1H), 4.18 (q, 2H).

F. (3R*,45%)-3-Formyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-
carboxylic acid tert-butyl ester

To a well stimed mixture of (3R*,4S*)-3-hydroxymethyl-4-(2-trimethylsilanyl-
ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.416 g, 1.15 mmol) and
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Dess-martin periodinane (0.49 g, 1.15 mmol) in CH,CI, (10 mL), slowly wet CH,Cl, (0.021
mL 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,O, then concentrated to a few mL of
solvent by rotary evaporation. The residue is taken up in Et,O (20 mL) and then washed with
50 mL of 1/1 10% Na,S,03 saturated aqueous NaHCO;, followed by 50 mL of H,O and 50
mL of brine. The aqueous washings are back-extracted with 200 mL of 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 purified by flash chromatography on silica gel
(eluent: CH,Cl,/MeOH 98/2 to 95/5) to give the title product. TLC, Rf (c-hexane/AcOEt 1/2) =
0.45. MS (LC-MS): 357.0 [M-H]

G. (3R*,4S*)-3-(Isopropylamino-methyl)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of (3R*4S*)-3-formyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-
carboxylic acid tert-butyl ester (2.450 g, 6.83 mmol) and isopropylamine (645uL, 7.52 mmol)
in 1,2-dichloroethane (70 mL) is stirred 20 min, before the addition of NaHB(OAc); (2.028 g,
9.57 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 concentrated to give the title product. The compound is used in the next step
without purification. MS (LC-MS): 402.1 [M+H]*; '"H NMR (CD,0D, 400 MHz): § = 0.6 (s, 9H),
1.0 (t, 2H), 1.08 (d, 6H), 1.46 (s, 9H), 2.22 (m, 1H), 2.57 (m, 1H), 2.72-2.85 (m, 2H), 3.07 (m,
2H), 3.67 (m, 2H), 3.89 (m, 1H), 4.15 (t, 2H).

H. (3R*,4S%)3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl
ester

A mixture of (3R*4S*)-3-(isopropylamino-methyl)-4-(2-trimethylsilanyl-ethoxycarbonyl
amino)-pyrrolidine-1-carboxylic acid tert-butyl ester (2.51 g, 6.25 mmol), 3-(3-methoxy-
propoxy)-4-methoxy-benzoic acid (1.65 g, 6.87 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic
chloride (1.99 g, 7.81 mmol) and triethylamine (3.48 mL, 25.0 mmol) in CH,Cl, (110 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 CH,Cl,. The combined
organic extracts are dried (Na,SO,), and the solvent is removed in vacuo. The crude product
is purified by flash chromatogréphy on silica gel (eluent : CH,Cl,/MeOH 100/0 to 95/5) to give
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the title product. tg (HPLC, C18 column, 10-100% CHsCN/H,O/5 min, 100% CH;CN/3 min,
100-10% CH3CN/H,0/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 6.35

min.

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

A mixture of (3R*45*)3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl
ester (3.85 g, 6.17 mmol) and tetraethylammonium fluoride hydrate (2.76 g, 18.5 mmol) is
refluxed in CH3;CN (85 mL) for 4 h. The mixture is poured into a saturated aqueous solution
of NaHCO; (10 mL), extracted with EtOAc (3 x 20 mL), dried over Na,SO, and concentrated.
Chromatography on silica gel (eluent. CH.Cl,/MeOH 100/0 to 90/10) of the crude material
gives the tite compound. TLC, Rf (CH.Cl,/MeOH/NH,OH 90/10/1) = 0.35. MS (LC-MS):
480.0 [M+H]"

J. (358*,4R*)-3-Cyclohexylamino-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (200 mg, 0.417 mmol)
in 1,2-dichloroethane (3 mL), cyclohexanone (45 mg, 0.459 mmol) is added. The mixture is
stirred for 30 min, before the addition of NaBH(OAc); (124 mg, 0.584 mmol) foliows. The
mixture is further stirred for 4 h, diluted with CH,Cl,, washed with an aqueous saturated
solution of NaHCO3, dried over Na,SOy, filtered and concentrated. The crude product is used
in the next step without purification. TLC, Rf (CH,Cl,/MeOH 98/2) = 0.2. tzx (HPLC, Nucleosil
C18 column, 10-100% CH3;CN/H,0O/5 min, 100% CH3;CN/3 min, CH3CN and H,O containing
0.1% TFA, flow: 1.5 mL/min): 4.93 min.

K. N-((3R*,4R*)-4-Cyclohexylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

To a solution of (3S*,4R*)-3-cyclohexylamino-4-({isopropyl-[4-methoxy-3-(3-methoxy-prop-
oxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (225 mg, 0.40
mmol) in 3 mL CH.Cl,, TFA (463 uL, 6.01 mmol) is added. The mixture is stirred at RT for 1 h
and poured into a saturated solution of NaHCO3. The layers are separated, and the aqueous

one is back-extracted twice with CH,Cl,. The combined organic extracts are dried over
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Na,SO,, filtered and concentrated. The crude material is purified by flash chromatography on
silica gel (eluent: CH,Cl,/MeOH 100/0 to 90/10+1% NH,OH) to give the title product. To a
solution of the free base (135 mg, 0.585 mmol) in dioxane (2 mL), (146 uL, 0.585 mmol) of
4N HCI in dioxane is added, and the resulting solution is lyophilized to afford the
corresponding hydrochloride salt as a white powder. MS (LC-MS): 462.1 [M+H]"; tz (HPLC,
Nucleosil C18 column, 10-100% CHsCN/H,O/5 min, 100% CH3;CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 3.57 min.

Example 231: N-Isopropyl-N-({(3R* 4R*)-4-isopropylamino-pyrrolidin-3-ylmethyl)-4-methoxy-

3-(3-methoxy-propoxy)-benzamide

?
Ras oty
ST

The title compound is prepared analogously as described for the title compound under K in

Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and acetonee. MS (LC-
MS): 422.1 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100% CHsCN/H,0O/5 min, 100%
CH3CN/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.58 min.

Example 232: N-((3R*.4R*)-4-Benzylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-

3-methoxy-propoxy)-benzamide

/
2
0 N
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-4 H
N
_QN H
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The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and benzaldehyde.

MS (LC-MS): 470.1 [M+H]"; tr (Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100%
CH3CN/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.91 min.

Example  233:  N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3R* 4R*}-4-(1-phenyl-

ethylamino)-pyrrolidin-3-yimethyl]-benzamide

/
0]

!
__Q H

The title compound is prepared analogously as described for the title compound under K in

Example 230 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and acetophenone.

MS (LC-MS): 484.0 [M+H]"; tr (Nucleosil C18 column, 10-100% CHzCN/H,0O/5 min, 100%
CH3CN/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.04 min.

Example 234: N-({(3R*.4R*)-4-Isobutylamino-pyrrolidin-3-ylmethyl)-N-isopropyi-4-methoxy-3-

(3-methoxy-propoxy)-benzamide

/
0]

%
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The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and isobutyraldehyde.
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MS (LC-MS): 436.1 [M+H]"; tr (Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100%
CH3CN/3 min, CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 3.78 min.

Example 235: N-((3R*,4R*)-4-Cyclobutylamino-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-

3-(3-methoxy-propoxy)-benzamide

?
O P

The title compound is prepared analogously as described for the title compound under K in

Example 230 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclobutanone.

MS (LC-MS): 434.1 [M+H]"; tz (Nucleosil C18 column, 10-100% CH;CN/H,O/5 min, 100%
CH3CN/3 min, CH3CN and H>O containing 0.1% TFA, flow: 1.5 mL/min): 3.67 min.

Example 236: N-((3R*,4R*)-4-Cyclopentylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide
/

O%

The title compound is prepared analogously as described for the title compound under K in

Example 230 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclopentanone.
MS (LC-MS): 448.1 [M+H]"; tz (Nucleosil C18 column, 10-100% CH3;CN/H,0/5 min, 100%
CH3CN/3 min, CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 3.80 min.
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Example 237: N-I[(3R* 4R*)-4-(Cyclopentylmethyl-amino)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide

:
ST

The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclopentane carbox-
aldehyde. MS (LC-MS): 462.1 [M+H]"; tz (Nucleosil C18 column, 10-100% CH;CN/H,O/5
min, 100% CH3CN/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.0 min.

Example 238: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-({(3R*.4R*)-4-

phenethylamino-pyrrolidin-3-ylmethyl)-benzamide

?
Ras o

The title compound is prepared analogously as described for the title compound under K in

Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and phenylacetaldehyde.
MS (LC-MS): 484.1 [M+H]"; tr (Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100%
CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.04 min.

Example 239: N-[(3S* 4S*)-4-(1-Benzyl-pyrrolidin-3-ylamino)-pyrrolidin-3-ylmethyll-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-benzyl-pyrrolidin-3-
one. MS (LC-MS): 539.2 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100% CHsCN/H,O/5
min, 100% CHS;CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.91

min.

1-benzyl-pyrrolidin-3-one

A solution of dimethyl sulfoxide (5 mL, 71.1 mmol) in dry CH,Cl, (10.8 mL) is added dropwise
to a stirred solution of oxalyl chloride (4.73 mg, 37.2 mmol) in dry CH.Cl, (15 mL) at -78°C
under N, atmosphere. After 15 min, a solution of 1-benzyl-3-pyrrolidinol (3 g, 16.7 mmol) in
dry CH.Cl, (23 mL) is added slowly, and stirring is continued for 30 min at -78°C. After
addition of triethylamine (23.3 mL, 167 mmol), the mixture is gradually allowed to reach room
temperature. The mixture is quenched with water and the aqueous layer is separated and
back-extracted with CH,Cl,. The combined organic extracts are washed with brine, dried over
Na,SO,, filtered and concentrated to give the title compound as a brown oil. MS (LC-MS):
176.1 [M+H]".

Example 240: N-{(3S* 4S*)-4-[(1H-Benzoimidazol-5-yimethyl)-amino]-pyrrolidin-3-yimethyl}-

N-isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1H-benzoimidazole-5-
carbaldehyde (prepared according to J. Med. Chem., 1995, 38, 3638). MS (LC-MS): 510

[M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100% CHsCN/3 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 4.78 min.

Example 241: N-[(3R* 4R*)-4-(Bis-cyclopentylmethyl-amino)-pyrrolidin-3-ylmethyl}-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
/
O

Rageity
RERe

The title compound is prepared analogously as described for the title compound under K in
Example 230 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclopentane
carboxaldehyde (2 equivalents with respect to the primary amine). MS (LC-MS): 544.1
[M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100% CHs;CN/3 min,
CH3CN and H,0O containing 0.1% TFA, flow: 1.5 mL/min): 4.54 min.
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Example 242: N-[(3R*4R*)-4-(Benzyl-methyl-amino)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-

methoxy-3-(3-methoxy-propoxy)-benzamide

/
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!
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A. (3R*,45%)-3-Benzylamino-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (500 mg, 1.04 mmol) in
1,2-dichloroethane (13 mL), benzaldehyde (122 mg, 1.15 mmol) is added. The mixture is
stirred for 30 min, before the addition of NaBH(OAc); (309 mg, 1.46 mmol). The mixture is
further stirred for 4 h, diluted with CH,Cl,, washed with an aqueous saturated solution of
NaHCO;, dried over Na,SO,, filtered and concentrated. The crude mixture is purified by flash
chromatography on silica gel (eluent: c-hexane/AcOEt 50/50 to 0/100) to give the title
product. TLC, Rf (AcOEt) = 0.15. MS (LC-MS): 570.1 [M+H]". tzx (HPLC, Nucleosil C18
column, 10-100% CH3CN/H20/5 min, 100% CH3CN/3 min, flow: 1.5 mL/min): 7.05 min.

B. (3R*,4S*)-3-(Benzyl-methyl-amino)-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(3R*,4S*)-3-Benzylamino-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (150 mg, 0.263 mmol) and formaldehyde
37% in water (22 L, 0.289 mmol) are mixed in 1,2-dichloroethane (3 mL) and treated with
sodium triacetoxyborohydride (78 mg, 0.368 mmol). The reaction mixture is stirred at RT
under nitrogen overnight 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,SQ,, filtered and concentrated. The crude material is
purified by flash chromatography on silica gel (eluent: c-hexane/AcOEt 50/50 then 0/100) to
give the title compound. MS (LC-MS): 584.1 [M+H]". tz (HPLC, Nucleosil C18 column, 10-
100% CH3;CN/H,0/5 min, 100% CH3;CN/3 min, flow: 1.5 mL/min): 5.05 min.
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C. N-[(3R*,4R*)-4-(Benzyl-methyl-amino)-pyrrolidin-3-ylmethyl]-N-isopropyl-4-methoxy-
3-(3-methoxy-propoxy)-benzamide

To a solution of (3R*4S8*)-3~(benzyl-methyl-amino)-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (165 mg,
0.283 mmol) in 3 mL CH,Cl,, TFA (261 L, 3.4 mmol) is added. The mixture is stirred at RT
for 1 h and poured into a saturated solution of NaHCQO;. 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 HPLC preparative
(C18-ODS-AQ 5 um, 20x50 mm, eluent: CH;CN /H,O + 0.1 % HCOOH). The HPLC fractions
are collected, diluted with AcOEt and neutralized with a saturated aqueous solution of
NaHCO;. The combined organic layers are dried over Na,SQ,, filtered and concentrated to
give the title product. To a solution of the free base (100 mg, 0.207 mmol) in dioxane (3 mL),
(129 pL, 0.517 mmol) of 4N HCI in dioxane is added, and the resulting solution is lyophilized
to afford the corresponding dihydrochloride salt as a white powder. MS (LC-MS): 484.1
[M+H]*; tz (HPLC, Nucleosil C18 column, 10-100% CH3CN/H,0/5 min, 100% CH;CN/3 min,
CH3CN and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 3.94 min.

Example 243: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3R* 4R*)-4-[(naphthalen-2-

ylmethyl)-aminol-pyrrolidin-3-yimethyl}-benzamide
/
O%

A. (35*,4R*)-3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-[(naphthalen-2-ylmethyl)-amino]-pyrrolidine-1-carboxylic acid tert-butyl ester

A mixture (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (90 mg, 0.188 mmol), (2-bromo-
methyl)naphthalene (50 mg, 0.225 mmol) and Na,CO; (29 mg, 0.225 mmol) in DMF (2 mL) is
stirred under Argone at RT overnight. H,O is added, and the mixture is extracted with diethyl
ether. The combined organic layers are dried (Na,SO,), filtered and concentrated to afford
the crude product which is use in the next step without prior purification. MS (LC-MS): 620.1
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[M+HT"; tr (HPLC, Nucleosil C18 column, 10-100% CHsCN/H,0/5 min, 100% CH3;CN/3 min,
CH5CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 5.33 min.

B. N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3R*,4R*)-4-[(naphthalen-2-
yimethyl)-amino]-pyrrolidin-3-ylmethyl}-benzamide

To a solution of (3S*,4R*)-3-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-[(naphthalen-2-yimethyl)-amino]-pyrrolidine-1-carboxylic acid tert-butyl ester (165
mg, 0.25 mmol) in 3 mL CH,Cl,, TFA (205 L, 2.5 mmol) is added. The mixture is stirred at
RT for 2 h 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 preparative
HPLC (C18-ODS-AQ 5 ym , 20x50 mm, eluent: CH;CN /H,0 + 0.1 % HCOOH). To a solution
of the free base (60 mg, 0.115 mmol) in dioxane (3 mL), (72 uL, 0.289 mmol of 4N HCI in
dioxane is added, and the resulting solution is lyophilized to afford the corresponding
hydrochloride salt as a white powder. MS (LC-MS): 520.0 [M+H]"; tr (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): 4.28 min.

Example 244: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3R,4R)-4-[(naphthalen-2-
ylmethyl)-amino]-pyrrolidin-3-ylmethyl}-benzamide ‘
Example 245: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3S,4S)-4-[(naphthalen-2-

yimethyl)-amino]-pyrrolidin-3-ylmethyl}-benzamide

The two enantiomers are separated via chiral preparative HPLC (Chiralpak AD 30 x 250 mm,
flow rate 180 g /min, UV = 230 nM, injection = 50 mg in 2 mL ethanol) (eluent: methanol):
N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3R,4R)-4-[(naphthalen-2-ylmethyl)-
amino}-pyrrolidin-3-ylmethyl}-benzamide: tz (Chiralpak AD 30 x 250 mm, flow rate 180 g
/min, UV = 230 nM, injection = 50 mg in 2 mL ethanol) (eluent: methanol): 364 s.
N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-{(3S,4S)-4-[(naphthalen-2-yimethyl)-
amino]-pyrrolidin-3-yimethyl}-benzamide: tz (Chiralpak AD 30 x 250 mm, flow rate 180 g
/min, UV = 230 nM, injection = 50 mg in 2 mL ethanol) (eluent: methanol): 580 s.
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Example 246: 4-Ethyl-N-isopropyl-3-(3-methoxy-propoxy)-N-{(3R*,4R*)-4-[(naphthalen-2-

yimethyl)-aminol-pyrrolidin-3-yimethyl}-benzamide
/

?
__Q H

g

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

The title compound is prepared analogously as described for the title compound under | in
Example 230 from (3R*,4S*)-3-(isopropylamino-methyl)-4-(2-trimethylsilanyl-ethoxycarbonyl
amino)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-ethyl-3-(3-methoxy-propoxy)-
benzoic acid (described in example 60). MS (LC-MS): 478.1 [M+H]"; tg (HPLC, 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 mL/min): 4.95 min.

B. 4-Ethyl-N-isopropyl-3-(3-methoxy-propoxy)-N-{(3R*,4R*)-4-[(naphthalen-2-ylmethyl)-
amino]-pyrrolidin-3-ylmethyi}-benzamide

The title compound is prepared analogously as described for the title compound under B in
Example 243 from (38*,4R*)—3~amino-4-({[4-ethyl—3-(3-methoxy—propoxy)-benzoyl]-isopropyl-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (2-bromomethyl)naphtalene.
MS (LC-MS): 518 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min,
100% CH5CN/3 min, CHs;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.83 min.

Example 247: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3R* .4R*)-4-(toluene-4-

sulfonylamino)-pyrrolidin-3-ylmethyl]-benzamide
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A. (35*,4R*)-3-({lsopropyi-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-
4-(toluene-4-sulfonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a éolution of (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.208 mmol) in
CH_CI; (3 mL), tosylchloride (47.7 mg, 0.25 mmol) and triethylamine (35 pL, 0.25 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 used in the next step without
purification. TLC, Rf (AcOEt) = 0.5. tg (HPLC, 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): 5.74

min.

B. N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3R*,4R*)-4-(toluene-4-sulfonyl-
amino)-pyrrolidin-3-ylmethyl]-benzamide

To a solution of (3S*,4R*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-(toluene-4-sulfonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester (126 mg,
0.199 mmol) in 3 mL CH,CI,, TFA (184 pL, 2.38 mmol) is added. The mixture is stirred at RT
for 1 h and poured into a saturated solution of NaHCO;. 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 chromato-
graphy on silica gel (eluent: CH,Cl,/MeOH 100/0 to 90/10+1% NH,OH) to give the title
product. To a solution of the free base (46 mg, 0.086 mmol) in dioxane (2 mL), 32 uL, 0.129
mmol of 4N HCI in dioxane is added, and the resulting solution is lyophilized to afford the
corresponding hydrochloride salt as a white powder. MS (LC-MS): 534 [M+H]"; tz (HPLC,
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Nucleosil 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): 4.37 min.

Example 248: N-Isopropyl-4-methoxy-N-[(3R* 4R*)-4-(4-methoxy-benzenesulfonylamino)-

pvrrolidin-3-ylmethyll-3-(3-methoxy-propoxy)-benzamide
/

The title compound is prepared analogously as described for Example 247 from (3S*,4R*)-3-
amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester and 4-methoxy benzene sulfonyl chloride. MS (LC-MS):
449.1 [M+H]"; tr (Nucleosil 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): 4.33 min.

Example 249: N-Isopropyl-4-methoxy-N-[(3R*,4R*)-4-(3-methoxy-benzenesulfonylamino)-

pyrrolidin-3-yimethyll-3-(3-methoxy-propoxy)-benzamide

The title compound is prepared analogously as described for Example 247 from (3S* 4R*)-3-
amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester and 3-methoxy benzene sulfonyl chloride. MS (LC-MS):
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549.9 [M+H]"; tr (Nucleosil C18 column, 10-100% CHsCN/H,0/5 min, 100% CHzCN/3 min,
CH3CN and H;O containing 0.1% TFA, flow: 1.5 mL/min): 4.38 min.

Example 250: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3R* 4R*)-4-(naphthalene-2-

sulfonylamino)-pyrrolidin-3-ylmethyll-benzamide

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}]-amino}-methyl)-pyrrolidine-1-carboxylic ~ acid  tert-butyl ester and  2-
naphtalenesulfonyl chloride. MS (LC-MS): 569.9 [M+H]"; tz (Nucleosil C18 column, 10-100%
CH3;CN/H,0/5 min, 100% CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 4.6 min.

Example 251: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-({(3S* 4S*)-4-

phenylmethanesulfonylamino-pyrrolidin-3-ylmethyl)-benzamide

/

O

% H
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\
LI S 30

N_—
_QN H

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
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benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and benzylsulfonyl
chloride. MS (LC-MS): 334.0 [M+H]; tr (HPLC, Nucleosil C18 column, 10-100%
CH5CN/H,0/5 min, 100% CHsCN/3 min, CH;CN and H;O containing 0.1% TFA, flow: 1.5
mL/min): 4.35 min.

Example 252: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3R,4R)-4-phenylmethane

sulfonyl amino-pyrrolidin-3-ylmethyl)-benzamide and

Example 253: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3S,48)-4-phenylmethane

sulfonylamino-pyrrolidin-3-ylmethyl)-benzamide

The two enantiomers of Example 251 are separated via chiral preparative HPLC (Chiralpak
AD 30 x 250 mm, flow rate 120 g /min, UV = 230 nM, injection = 407 mg in 4 mL ethanol)
(eluent: ethanol):
N-Isopropyl-4-methoxy—3—(3—methoxy—propoxy)-N—((SR,4R)-4-phenylmethanesuifonyl amino-
pyerlidin-3—ylmethyl)—benzamide: t= (HPLC, Chiralpak AD-H, HPLC 250X4.6 mm,
hexane/ethanol 50-50, flow: 1 mL/min): 8.78 min.
N-Isopropyl—4-methoxy—3-(3,—methoxy-propoxy)—N—((SS,4S)-4—pheny|methanesulfonyl amino-
pyrrolidin-3-ylmethyl)-benzamide: tzx (HPLC, Chiralpak AD-H, HPLC 250X4.6 mm,
hexane/ethanol 50-50, flow: 1 mL/min): 7.99 min.

Example 254: 4-Ethyl-N-isopropyi-3-(3-methoxy-propoxy)-N-((3R* ,4R*)-4-
phenylmethanesulfonylamino-pyrrolidin-3-yimethyl)-benzamide

/

2

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-amino-4—({[4-ethyl-3—(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl (described under A in Example 246)
and benzylsulfonyl chloride. MS (LC-MS): 532 [M+H]"; tg (HPLC, Nucleosil C18 column, 10-
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100% CH3CN/H,0/5 min, 100% CHsCN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 4.96 min.

Example 255: 4-Ethyl-N-isopropyl-3-(3-methoxy-propoxy)-N-[(3R*,4R*)-4-(toluene-4-
sulfonylamino)-pyrrolidin-3-ylmethyll-benzamide

/
Oﬁ
H
Q N
O S
N N-5"°

Iz

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-amino-4-({{[4-ethyl-3-(3-methoxy-propoxy)-benzoyl]-isopropyl-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl (described under A in Example 246)
and tosyl chloride. MS (LC-MS): 532 [M+H]"; tzx (HPLC, Nucleosil C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH3CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.02 min.

Example  256: 1-(3-Methoxy-propyi)-3-methyl-1H-indole-6-carboxylic acid isopropyl-

((3S*,4S*)-4-phenylmethanesulfonylamino-pyrrolidin-3-yimethyl)-amide

A. (35*,4R*)-3-Amino-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl-1H-indole-6-

carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
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The title compound is prepared analogously as described for the title compound under | in
Example 230 (Scheme32) from (3R*,4S*)-3-(isopropylamino-methyl)-4-(2-trimethylsilanyl-
ethoxycarbonyl amino)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-(3-methoxy-
propyl)-3-methyl-1H-indole-6-carboxylic acid (described in example 65). TLC, Rf
(CH2CI2/MeOH 90/10) = 0.3. MS (LC-MS): 487.1 [M+H]"; tz (HPLC, Nucleosil C18 column,
10-100% CH3CN/Hx0/5 min, 100% CH;CN/3 min, CH,CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 4.96 min.

B. 1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid isopropyl-((35*,45*)-4-
phenylmethanesulfonylamino-pyrrolidin-3-ylmethyl)-amide

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-Amino-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl-1H-
indole-6-carbonyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid teri-butyl ester and
benzylsulfonyl chloride. MS (LC-MS): 541 [M+H]"; tz (Nucleosil C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 4.94 min.

Example 257: 1-(3-Methoxy-propyl)-3-methyl-1H-indole-6-carboxylic acid [(3S*,4S*)-4-(4-
ﬂuoro-phenylmethanesulfonvlamino)-pvrrolidin—3-v|methvl]-isopropvl—afnide

[
o

o

The title compound is prepared analogously as described for the title compound under B in
Example 247 from (3S*,4R*)-3-amino-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl-1H-

indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (described
under A in Example 256) and (4-fluoro-phenyl)-methanesulfonyl chioride. MS (LC-MS): 559.2
[M+H]"; tg (HPLC, Nucleosil C18 column, 10-100% CH,CN/H,O/5 min, 100% CHsCN/3 min,
CH3CN and H;0 containing 0.1% TFA, flow: 1.5 mL/min): 5.56 min.

Example 258: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(methyi-

phenyimethanesulfonyl-amino)-pyrrolidin-3-ylmethyl]-benzamide
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A. (3R*,45%)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-
4-phenylmethanesulfonylamino-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (800 mg, 1.67 mmol) in
CH.Cl, (18 mL), benzyisulfonyl chloride (382 mg, 2 mmol) and triethylamine (280 pL, 2
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 material is purified by
flash chromatography (eluent: CH2CI2/MEOH 95/5) to afford the title product.

tr (HPLC, nucleosil C18 column, 10-100% CH3CN/H20/5 min, 100% CH3CN/3 min, flow:
1.5 mL/min); 6.07 min.

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

To a solution of (3R*,45*)-3-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-phenylmethanesulfonylamino-pyrrolidine-1-carboxylic acid tert-butyl ester (123 mg,
0.194 mmol) in DMF (3 mL) are added K,COj3 (35 mg, 0.252 mmol) and iodomethane (16 pL,
0.252 mmol). The mixture is stirred at 80°C overnight. lodomethane (6 pL, 0.097 mmol) and
K2COs3 (13 mg, 0.097 mmol) are again added and the reaction mixture is further stirred for 2
days. The reaction mixture is poured into a saturated aqueous solution of NaHCO3. The
layers are separated and the aqueous one back-extracted twice with AcOEt, the combined
organic extracts are dried over Na,SOy, filtered and concentrated. The crude mixture material
is purified by HPLC preparative (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, Rf (CH,Cl,/MeOH 90/10) = 0.5, MS (LC-MS): 592 [M+H-tBu]"; ig
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(HPLC, nucleosil C18 column, 10-100% CH3;CN/H,0O/5 min, 100% CHsCN/3 min, flow: 1.5

mL/min): 5.91 min.

C. N-Isopropyi-4-methoxy-3-(3-methoxy-propoxy)-N-[(35*,45*)-4-(methyl-
phenylmethanesulfonyl-amino)-pyrrolidin-3-ylmethyl]-benzamide

To a solution of (3R*,4S*)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-
methyl)-4-(methyl-phenylmethanesulfonyl-amino)-pyrrolidine-1-carboxylic acid tert-butyl ester
(65 mg, 0.1 mmol) in 2 mL CH,Cl,, TFA (116 pL, 1.5 mmol) is added. The mixture is stirred
at RT for 1 h and poured into a saturated solution of NaHCQ;. 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 chroma-
tography on silica gel (eluent: CH,Cl,/MeOH 100/0 to 80/20) to give the title product. To a
solution of the free base (46 mg, 0.086 mmol) in dioxane (2 mL) is added 4N HCl in dioxane
(29 pL, 0.115 mmol), and the resulting solution is lyophilized to afford the corresponding
hydrochloride salt as a white powder. MS (LC-MS): 548 [M+H]"; tg (HPLC, Nucleosil C18
column, 10-100% CH3;CN/H,O/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.59 min.

Example 259: N-((3R*,4R*)-4-Benzylamino-pyrrolidin-3-yimethyl)-N-isopropyl-4-methoxy-3-

(3-methoxy-propoxy)-benzamide

/
0]

§
\o—@—/{:ﬁpr
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A. (3R*,45*)-3-Benzoylamino-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (200 mg, 0.417 mmol) in
CHCl, (3 mL), benzoylchloride (65 mg, 0.459 mmol) and triethylamine (64 uL, 0.459 mmol)
are added under N, atmosphere. The mixture is stirred for 4 h, diluted with CH,Cl, and
poured into an aqueous saturated solution of NaHCOj3. The organic layer is separated, and
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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, Rf (AcOEt) = 0.6. MS (LC-MS): 484 [M+H-boc]".

B. N-((3R*,4R*)-4-Benzylamino-pyrrolidin-3-ylmethyl)-N-isopropyl-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

To a solution of (3R*,4S*)-3-benzoylamino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl}-amino}-methyi)-pyrrolidine-1-carboxylic acid tert-butyl ester (245 mg, 0.42 mmol) in
2 mL CH,Cl,, TFA (485 uL, 6.3 mmol) is added. The mixture is stirred at RT for 1 h and
poured into a saturated solution of NaHCO;. 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 preparative HPLC (C18-ODS-AQ
5 ym , 20x50 mm, eluent: CH;CN /H20 + 0.1 % HCOOH). To a solution of the free base
(105 mg, 0.22 mmol) in dioxane (3 mL), (81 uL, 0.326 mmol) of 4N HCl! in dioxane is added,
and the resulting solution is lyophilized to afford the corresponding hydrochloride salt as a
white powder. MS (LC-MS): 484 [M+H]"; tx (HPLC, Nucleosil C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH3CN/3 min, CH,CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 4.19 min.

Example 260: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3S*.4S*)-4-phenyl

acetylamino-pyrrolidin-3-ylmethyl)-benzamide

The title compound is prepared analogously as described for the title compound under B in
Example 259 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and phenylacetyl chloride.
MS (LC-MS): 498.1 [M+H]"; tz (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min,
100% CH3CN/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.27 min.
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Example 261: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S*,4S*)-4-(3-pheny-

propionylamino)-pyrrolidin-3-yimethyl]-benzamide

/
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The title compound is prepared analogously as described for the title compound under B in
Example 259 from (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and hydrocinnamoyl
chloride. MS (LC-MS): 512 [M+H]"; tz (HPLC, Nucleosii 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): 4.70 min.

Example 262; [(3R*,4R*)-4-({lsopropyl-{4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-

methvl)-pyrrolidin-3-yll-carbamicacid isopropyl ester
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A. (3R*,45%)-3-Isopropoxycarbonylamino-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (200 mg, 0.417 mmol) in
CH,Cl, (4 mL), isopropyl chloroformate (1N in toluene, 460 plL, 0.459 mmol) and
triethylamine (64 L, 0.459 mmol) are added under N, atmosphere. The mixture is stirred for
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4 h, 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 used in the next step without purification. TLC, Rf (AcOEt) = 0.4. tx (HPLC,
Nucleosil C18 column, 10-100% CH3;CN/H,O/ 5 min, 100% CH;CN/3 min, CH3;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 5.62 min.

B. [(3R*,4R*)-4-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}- -
methyl)-pyrrolidin-3-yl}-carbamicacid isopropyl! ester

To a solution of (3R*4S*)-3-isopropoxycarbonylamino-4-({isopropyl-[4-methoxy-3-(3-
methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (250
mg, 0.442 mmol) in 5 mL CH,Cl,, TFA (510 L, 6.6 mmol) is added. The mixture is stirred at
RT for 1 h and poured into a saturated solution of NaHCO;. The layers are separated, and
the aqueous one is back-extracted twice with CH,Cl,. The combined organic extracts are
dried over Na,SQ,, filtered and concentrated. The crude material is purified by flash chro-
matography on silica gel (eluent : CH.Cl,/MeOH/NH,OH 100/0 to 90/10/0 to 90/10/1). To a
solution of the free base (48 mg, 0.103 mmol) in dioxane (23 mL), (31 L, 0.124 mmol) of 4N
HCl in dioxane is added, and the resulting solution is lyophilized to afford the corresponding
hydrochloride salt as a white powder. MS (LC-MS): 466 [M+H]"; tx (HPLC, Nucleosil C18
column, 10-100% CHsCN/H,0/5 min, 100% CH;CN/3 min, CHsCN and H,0 containing 0.1%
TFA, flow: 1.5 mL/min): 4.20 min.

Example 263: [(3S*,4S*)-4-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyll-amino}-

methyl)-pyrrolidin-3-yll-carbamicacid benzy| ester

O/
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The title compound is prepared analogously as described for the title compound under B in
Example 262 from (3S*,4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and benzyl chloroformate.
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MS (LC-MS): 514.1 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/5 min,
100% CH3sCN/3 min, CH3CN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 4.47 min.

Example 264: [(3S*,4S*)-4-({Isopropyl-{1-(3-methoxy-propyl)-3-methyl-1H-indole-6-carbonyl]-
amino}-methyl)-pyrrolidin-3-yl]-carbamic acid benzyl ester
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The title compound is prepared analogously' as described for the title compound under B in
Example 262 from (3S*,4R*)-3-amino-4-({isopropyl-[1-(3-methoxy-propyl)-3-methyl-1H-
indole-6-carbonyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (described
under A in Example 256) and benzyl chloroformate. MS (LC-MS): 514.1 [M+H]"; tzx (HPLC,
Nucleosil C18 column, 10-100% CH;CN/H,O/5 min, 100% CH3CN/3 min, CH;CN and H,O
containing 0.1% TFA, flow: 1.5 mL/min): 4.47 min.

Example 265: [(3S*,4S*)-4-({[4-Ethyl-3-(3-methoxy-propoxy)-benzovil-isopropyl-amino}-

methyl)-pyrrolidin-3-yi]-carbamic acid benzyl ester
/
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The title compound is prepared analogously as described for the title compound under B in
Example 262 from (3S*4R*)-3-amino-4-({{[4-ethyl-3-(3-methoxy-propoxy)-benzoyl}-isopropyl-
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amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl (described under A in Example 246)
and benzyl chloroformate. MS (LC-MS): 512 [M+H]"; tz (HPLC, 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): 5.18 min.

Example 266: N-[(3S* 4S*)-4-(3-Benzyl-ureido)-pyrrolidin-3-ylmethyll-N-isopropyl-4-methoxy-

3-(3-methoxy-propoxy)-benzamide
/

A. (3S*,4R*)-3-(3-Benzyl-ureido)-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-
amiho}-methyl)-pyrrolidine-1 -carboxylic acid tert-butyl ester (100 mg, 0.208 mmol) in CH,Cl,
(2 mL) is added benzyl isocyanate (56 mg, 0.417 mmol). The mixture is stirred at RT under
nitrogen overnight and quenched by addition of an aqueous saturated solution of NaHCOs.
CH,CI, is added and the layers are separated, the aqueous one being back-extracted twice
with CH,Cl,. The combined organic extracts are dried over Na,SO,, filtered and concentrated
to give the title compound which was used in the next step without further purification. MS
(LC-MS): 613 [M+H]"; &g (HPLC, nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100%
CH3CN/3 min, flow: 1.5 mL/min): 5.75 min.

C. N-[(3S*,4S*)-4-(3-Benzyl-ureido)-pyrrolidin-3-ylmethyl]-N-isopropyi-4-methoxy-3-(3-
methoxy-propoxy)-benzamide

To a solution of (3S*4R*)-3-(3-benzyl-ureido)-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (140 mg,
0.228 mmol) in 2 mL CH,Cl,, TFA (264 pL, 3.4 mmol) is added. The mixture is stirred at RT
for 1 h and poured into a saturated solution of NaHCOs. The layers are separated, and the
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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 HPLC preparative
(C18-ODB-5 pym, 19x50 mm, eluent: CH;CN /H,O + 0.1 % HCOOH). The HPLC fractions are
collected, AcOEt is added and the fractions are neutralized with a saturated aqueous solution
of NaHCOs. The layers are separated and the aqueous one back-extracted twice with AcOEL.
The combined organic extracts are dried over Na,SO,, filtered and c;oncentrated to give the
desired title compound. To a solution of the free base (42 mg, 0.082 mmol) in dioxane (2
mL), is added 4N HCI in dioxane (22.5 pL, 0.09 mmol) and the resuiting solution is
lyophilized to afford the corresponding hydrochloride salt as a white powder. MS (LC-MS):
513 [M+H]"; tr (HPLC, 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): 4.68 min.

Example 267: N-[(35* 45*)-4-(Cyclopropylcarbamoylmethyl-amino)-pyrrolidin-3-yimethyf]-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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A. (3S*%,4R*)-3-(Cyclopropylcarbamoylmethyl-amino)-4-({isopropyl-[4-methoxy-3-(3-

methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylicacid tert-butyl
ester

To a solution of (3S*4R*)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyi)-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.208 mmol) in
DMF (2 mL), 2-bromo-N-cyclopropyl-acetamide (39 mg, 0.219 mmol) and cesium carbonate
(71.3 mg, 0.219 mmol) are added under N, atmosphere. The mixture is stirred for 2 days at
room temperature, diluted with AcCOEt and poured into an aqueous saturated solution of
NaHCO,. The organic layer is separated,' and the aqueous one is exfracted twice with
AcOEt. The combined organic extracts are dried over Na,SOy, filtered and concentrated. The
crude product is purified by flash chromatography on silica gel (eluent: CH,Cl,/MeOH 100/0
to 95/5). TLC, Rf (CH,Cl,/MeOH, 90/10) = 0.4. MS (LC-MS): 577 [M+H]".
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B. N-[(3S*,4S*)-4-(Cyclopropylcarbamoylmethyl-amino)-pyrrolidin-3-yimethyl}-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

To a solution of (3S*,4R*)-3-(cyclopropylcarbamoylmethyl-amino)-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylicacid tert-butyl ester
(84 mg, 0.146 mmol) in 2 mL CH,Cl,, TFA (168 pL, 2.18 mmol) is added. The mixture is
stirred at RT for 1 h 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 product is purified by
preparative HPLC (C18 ODS-AQ 5 pm 20x50 mm, 20 mL/min, eluent CH;CN/H,O + 0.1%
HCOOH). The combined pure fractions are neutralized by the addition of saturated aqueous
Na,COj; solution, and CH;CN is removed in vacuo. The remaining aqueous phase is
extracted twice with CH,Cl.. The combined organic layers are dried (Na,SO,;) and
evaporated in vacuo to afford the desired title compound. MS (LC-MS). 477 [M+H]"; tr
(HPLC, Nucleosil C18 column, 10-100% CH3CN/H,O/5 min, 100% CHsCN/3 min, CH;CN
and H,0 containing 0.1% TFA, flow: 1.5 mL/min): 3.65 min.

2-bromo-N-cyclopropyl-acetamide

To a ice cooled solution of bromoacetic acid (200 mg, 1.44 mmol) in CH,Cl; (5 mL), HOBt
(195 mg, 1.44 mmol) and DCC (297 mg, 1.44 mmol) are added. The mixture is stirred for 30
min. at 0°C, before the addition of cyclopropylamine (82 mg, 1.44 mmol). The resulting mix-
ture is further stirred for 30 min. at RT and the precipitated DCU is filtered off. The filtrate is
extracted with an agueous saturated solution of NaHCO;. The organic layers are dried over
Na,SO,, filtered and concentrated. The crude product is purified by flash chromatography on
silica gel (eluent: AcOEt/c-Hex (1:1 to 2:1)) to afford the title product as a white solid. TLC, Rf
(AcOEt) = 0.4. tx (HPLC, Nucleosil C18 column, 10-100% CH;CN/H,O/ 5 min; 100%
CH5CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5 mL/min): 3.91 min.

Example 268: N-{(3S8* 4S*)-4-[Bis-(benzyicarbamoyl-methyl)-amino]-pyrrolidin-3-yimethyl}-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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A. (35*,4R*)-3-[Bis-(benzylcarbamoyl-methyl)-amino]-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-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (195 mg, 0.406 mmol)
and diisopropylethyl amine (139 pL, 0.813 mmol) in DMF (2 mL) is added a solution of N-
benzyl-2-bromo-acetamide (93 mg, 0.406 mmol) in DMF (4 mL) at 0 °C. The reaction mixture
is further stirred overnight at RT. Diisopropylethyl amine (139 pL, 0.813 mmol) and N-benzyl-
2-bromo-acetamide (93 mg, 0.406 mmbl) are added to complete the reaction and after 3 h
the reaction is quenched by addition of a saturated aqueous solution of NaHCO;. AcOEt is
added, the layers are separated and the aqueous one extracted with AcOEt. The combined
organic extracté are dried over Na,SQ,, filtered and concentrated. The crude mixture is
purified by preparative HPLC (C18-ODB-AQ, 5 pm, 20x50 mm, YMC, eluent: CHsCN /H,0 +
0.1 % HCOOH flow: 20 mL/min). The HPLC fractions are collected, diluted with AcOEt and
washed with a saturated aqueous solution of NaHCO;. The organic layer is dried over
Na,SO,, filtered and concentrated to give (3S*,4R*)-3-[bis-(benzylcarbamoyl-methyl)-amino]-
4-({isopropy!-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester as the first minor fraction: t (HPLC, nucleosil C18 column,
10-100% CH3CN/H,0/5 min, 100% CH;CN/3 min, flow: 1.5 mL/min): 5.93 min

and (3S*,4R*)-3-[(benzylcarbamoyl-methyl)-amino]-4-({isopropyl-[4-methoxy-3-(3-methoxy-
propoxy)-benzoyi}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as the second
major fraction: tx (HPLC, nucleosil C18 column, 10-100% CHi;CN/H,O/5 min, 100%
CH3CN/3 min, flow: 1.5 mL/min): 5.09 min.

B. N-{(35*,45*)-4-[Bis-(benzylcarbamoyl-methyl)-amino]}-pyrrolidin-3-ylmethyl}-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide



WO 2006/066896 PCT/EP2005/013786

-317 -

To a solution of (3S*,4R*)-3-[bis-(benzylcarbamoyl-methyl)-amino}-4-({isopropyl-[4-methoxy-
3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(34 mg, 0.044 mmol) in dioxane (1 mL), 4N HCI in dioxane (0.5 mL) is added, and the
resulting solution is lyophilized to afford the corresponding bishydrochloride salt as a white
powder. MS (LC-MS): 674 [M+H]"; tz (HPLC, nucleosil C18 column, 10-100% CH30N/H20/5
min, 100% CH3CN/3 min, flow: 1.5 mL/min): 4.94 min.

N-benzyl-2-bromo-acetamide

To a solution of 2-bromoacetic acid (1 g, 7.19 mmol) in CH,Cl, (20 mL) is added HOBt (0.97
g, 7.19 mmol) and EDCI (1.37 g, 7.19 mmol). The solution is stirred at RT for 15 min, before
the addition of benzylamine (0.786 mL, 7.19 mmol). The solution is stirred at RT for 2 h,
diluted with CH,Cl, and extracted with an aqueous saturated solution of NaCl. The combined
organic layers are extracted with an aqueous saturated solution of NaHCOs, dried over
Na,SO,, filtered and concentrated. The crude material is purified by flash chromatography
on silica gel (eluent: c-hexane/AcOEt 80/20 to 70/30) to give the title compound as a white
powder. TLC, Rf (c-hexane/AcOEt 70/30 ) = 0.2, MS (LC-MS): 228-230 [M+H]"; tg (HPLC,
nucleosil C18 column, 10-100% CH3;CN/H,O/5 min, 100% CH3;CN/3 min, flow: 1.5 mL/min):
3.35 min.

Scheme 33
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Example 269: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3S.4S8)-4-

phenylmethanesulfonylamino-pyrrolidin-3-yimethyl)-benzamide
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A. 4-Oxo-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester

To a solution of Boc-Gly-OEt (130 g, 599 mmol) and ethyl acrylate (65 mL, 599 mmol) in THF
(1.0 L) at 0°C is added KOtBu (74 g, 659 mmol) portion-wise. The mixture is allowed to reach
RT and stirred for 24h. The crude reaction mixture is concentrated, diluted with CH,Cl, and
neutralized with 0.1 N HCI solution. The layers are separated and the aqueous one extracted
twice with CH,Cl,. The combined organic layers are washed with brine, 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 50/50) to give the ftitle compound. TLC, Rf (c-
hexane/AcOEt 50/50) = 0.5.

B. (3R,4S)-4-((R)-1-Phenyl-ethylamino)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl
ester 3-ethyl ester

The title compound was prepared according to J. Org. Chem. 2001, 66, 3597.

To a stirring solution of 4-oxo-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester
(61 g, 237 mmol) in absolute ethanol (950 mL) under N, are added (R)-(+)-alpha-
methylbenzylamine (54 mL, 474 mmol) and glacial acetic acid (28.5 g, 474 mmol). The
reaction mixture is stirred at RT until the formation of the enamine is complete as indicated
by TLC (Ry, c-hexane/AcOEt 1/2 = 0.4). Sodium cyanoborohydride (30 g, 474 mmol) is
added to the reaction mixture, and the resulting solution heated at 75°C for 15 h. The crude
mixture is concentrated, water is added and the mixture extracted three times with diethyl
ether. The combined organic extracts are washed with brine, dried over Na,SQ,, filtered and
concentrated to an oil. The crude material was filtered through a plug of silica gel eluting with
c-hexane/AcOEt %. The resulting oil is diluted in AcOEt (1.6 L) and a solution of 4N HCI in
dioxan (120 mL, 480 mmol) is added. The white precipitate is filtered off and washed twice
with 250 mL portions of AcOEt. The resulting white solid is further purified by recrystalisation
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from CH3CN (900 mL). TLC, Rf (CHxCl/MeOH 19/1) = 0.55. Mp = 194-195°C. tz (HPLC,
nucleosil C18 column, 10-100% CH;CN/H,0/5 min, 100% CH3CN/3 min, flow: 1.5 mL/min):
4.52 min.

C. (3R,4S)-4-Amino-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester

To a solution of (3R,4S)-4-((R)-1-phenyi-ethylamino)-pyrrolidine-1,3-dicarboxylic acid 1-tert-
butyl ester 3-ethyl ester (31.2 g, 78.2 mmol) in EtOH (936 mL) is added Pd/C 10% (3.4 g).
The mixture is shaked overnight at RT under an hydrogen atmosphere and filtered to give
the title compound. TLC, Ry (AcOEt) = 0.17. MS (LC-MS): 159.1 [M-Boc+H]".

D. (3R,48)-4-(2-Trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarboxylic
acid 1-tert-butyl ester 3-ethyl ester

To a solution of (3R,4S)-4-amino-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl
ester (31.0 g, 105 mmol) in dioxan (500 mL) are added Teoc-OSuc (27.3 g, 105 mmol) and
triethylamine (29.3 mL, 210 mmol) under a N, atmosphere. The mixture is stirred overnight at
RT. After completion of the reaction, the crude material is diluted with CH,Cl, and washed
twice with an aqueous saturated solution of NaHCO;. The organic layers is dried over
Na,SO,, filtered and concentrated, to give the title product which is directly used in the next
step without further purification. TLC, Ry (AcOEV c-hexane 1/1) = 0.54. MS (LC-MS): 401
[M+H]".

E. (3R,45)-4-(2-Trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-dicarboxylic
acid 1-tert-butyl ester

To a solution of (3R,4S)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1,3-
dicarboxylic acid 1-tert-butyl ester 3-ethyl ester (53.6 g, 105 mmol) in MeOH (1.0 L) is added
LiOH.H,O (6.63 g, 158 mmol). The mixture is stirred overnight at RT and concentrated to
dryness. The resulting orange oil was dissolved in CH,Cl, and a solution of HCI 2N (80 mL)
is added. The layers are separated and the aqueous one back extracted twice with CH,Cl,.
The combined organic layers are dried over Na,SO,, filtered and concentrated to give the
desired title product which was used without further purification in the next step. TLC, Rf
(AcOEt) = 0.47. MS (LC-MS): 373 [M-HJ".

F. (3R,4S)-3-Hydroxymethyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-
carboxylic acid tert-butyl ester
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To a solution of (3R,4S)-4-(2-trimethylsilanyi-ethoxycarbonylamino)-pyrrolidine-1,3-
dicarboxylic acid 1-tert-butyl ester (39.1 g, 104 mmol) in THF (670 mL) is slowly added a
solution of borane dimethylsulfide complex (2N in THF, 73 mL, 146 mmol) at -10°C under N,
atmosphere. The mixture is stirred for 20 min at -10°C and allowed to reach RT and further
stirred overnight until completion of the reaction. MeOH is carefully added, the resulting
solution stirred for 1 h and concentrated by rotary evaporation. The crude oil is diluted with
CH,Cl,, a saturated aqueous solution of NaHCO; is added and the layers separated. The
aqueous layer is back-extracted twice with CH,Cl, and the combined organic layers are dried
over Na,SO,, filtered and concentrated. The crude material is purified by flash
chromatography on silica gel (eluent. c-hexane/AcOEt 50/50) to give the title compound.
TLC, Rf (c-hexane/AcOEt 1/1) = 0.12. MS (LC-MS): 261 [M+H]". tx (HPLC, Chiralpak AD-H,
HPLC 250X4.6 mm, hexane/isopropanol 95-5, flow: 1 mL/min): 11.67 min.

Alternatively, (3R,48)-3-hydroxymethyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-
pyrrolidine-1-carboxylic acid tert-butyl ester is prepared from (3R,4S)-4-(2-trimethylsilanyl-
ethoxycarbonylamino)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester as
described below.

To an ice-cooled solution of (3R,4S)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-
1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester (120 mg, 0.298 mmol) in THF (1.8 mL), is
added a solution of LiBH, (2N in THF, 150 pL, 0.300 mmol). The reaction mixture is stirred
overnight at room temperature and quenched with an aqueous saturated solution of
NaHCOs. The mixture is exiracted twice with AcOEt and the combined organic layers are
dried over Na,SOQ,, filtrated and concentrated to give (3R,4S)-3-hydroxymethyl-4-(2-
trimethyisilanyl-ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester.

G. (3R,4S)-3-Formyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-
carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under F in
Example 230 (Scheme 32) from (3R,4S)-3-hydroxymethyl-4-(2-trimethylsilanylethoxy-
carbonyl-amino)-pyrrolidine-1-carboxylic acid tert-butyl ester.

H. (3R,4S)-3-(isopropylamino-methyl)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-
pyrrolidine-1-carboxylic acid tert-butyl ester
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The title compound is prepared analogously as described for the title compound under G in
Example 230 (Scheme32) from (3R,4S)-3-formyl-4-(2-trimethylsilanyl-ethoxycarbonylamino)-
pyrrolidine-1-carboxylic acid tert-butyl ester.

. (3R,4S)-3-({lsopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]}-amino}-methyl)-4-
(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under H in
Example 230 (Scheme 32) from (3R,4S)-3-(isopropylamino-methyl)-4-(2-trimethylsilanyl-
ethoxycarbonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester.

J. (3S,4R)-3-Amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyi}-amino}-
methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound is prepared analogously as described for the title compound under | in
Example 230 (Scheme 32) from (3R,4S)-3-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-
benzoyl]-amino}-methyl)-4-(2-trimethylsilanyl-ethoxycarbonylamino)-pyrrolidine-1-carboxylic

acid tert-butyl ester.

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

To a solution of (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-
amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (750 mg, 1.56 mmol) in CH.CI,
(15 mL), benzyisulfonyl chloride (418 mg, 2.19 mmol) and triethylamine (305 uL, 0.25 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 NaHCOj;. The organic layer is Aseparated,
and the aqueous one is 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: c-hexane/AcOEt 1/1 to 1/2) to give the title compound.
tr (HPLC, 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): 6.07 min.

L. N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3S,4S)-4-phenylmethane
sulfonylamino-pyrrolidin-3-ylmethyl)-benzamide

To a solution of (3R,4S)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-phenylmethanesulfonylamino-pyrrolidine-1-carboxylic acid tert-butyl ester (750 mg,
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1.18 mmol) in 6 mL dioxane, a solution of HCI 4N in dioxane (2 mL) is added. The mixture is
stirred at RT for 2 h and lyophilized to afford the corresponding hydrochloride salt as a white

powder. MS (LC-MS): 534.0 [M+H]"; tr (Nucleosil 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): 4.35 min.

Example 270: N-((3S,4S)-4-Cyclohexylmethanesulfonylamino-pyrrolidin-3-yimethyl)-N-

isopropyi-4-methoxy-3-(3-methoxy-propoxy)-benzamide

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic ~acid tert-butyl ester and cyclohexyl-
methanesulfonyl chloride. MS (LC-MS): 540 [M+H]"; tr (HPLC, Nucleosil C18 column, 10-
100% CH3;CN/H,0/5 min, 100% CH5CN/3 min, CH;CN and H;O containing 0.1% TFA, flow:
1.5 mL/min): 4.96 min.

Example 271: N-[(3S,4S)-4-(4-Fluoro-phenyimethanesulfonylamino)-pyrrolidin-3-ylmethyl}-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the titte compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (4-fluoro-phenyl)-
methanesulfonyl chloride. MS (LC-MS): 552 [M+H]"; tgx (HPLC, Nucleosil C18 column, 10-
100% CH3CN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.22 min.

Example  272: N-Isopropyl-4-methoxy-N-[(3S,4S)-4-(3-methoxy-phenylmethanesulfonyl

amino)-pyrrolidin-3-yimethyl]-3-(3-methoxy-propoxy)-benzamide

o\/\/o\

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (3-methoxy-phenyl)-
methanesulfonyi chloride. MS (LC-MS): 564 [M+H]"; tz (HPLC, 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): 5.02 min.

(3-Methoxy-phenyl)-methanesulfonyl chloride

a. (3-Methoxy-phenyl)-methanesulfonic acid sodium salt

To a solution of 3-methoxybenzylchloride (2.0 g, 12.8 mmol) in acetonee (32 mL) is added an
aqueous solution of sodium sulfite (1.7 g, 13.4 mmol) dissolved in water (22 mL) and the
mixture is refluxed for 15h. After completion of the reaction, the mixture is cooled to RT and
concentrated. The resulting white precipitate is washed with CH,Cl, (30 mL) and dried under
high vacuum to give the title compound. "H NMR (D,0, 300 MHz): § = 3.72 (s, 3H), 4.03 (s,
2H), 6.85-6.92 (m, 3H), 7.22 (t, 1H).
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b. (3-Methoxy-phenyl)-methanesulfonyl chloride

To a solution of (3-methoxy-phenyi)-methanesuifonic acid sodium salt (500 mg, 2.23 mmol)
in CH.CI, (10mL) and DMF (0.27 mL) is slowly added a solution containing 20% COCI, in
toluene (2.23 mL) and the mixture is stirred overnight at RT. The reaction mixture is diluted
with CH,Cl, and slowly poured into an ice-water mixture. The layers are separated and the
aqueous one extracted twice with CH,Cl,. The combined organic layers are dried over
Na,SO,, filtered and concentrated to give the title compound. 'H NMR (CD;OD, 300 MHz):
8=23.82 (s, 3H), 5.19 (s, 2H), 7.03 (d, 1H), 7.10 (m, 2H), 7.34 (t, 1H).

Example 273: N-[(35,4S)-4-(3-Chloro-phenylmethanesulfonylamino)-pyrrolidin-3-yimethyi]-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (3-chloro-phenyl)-
methanesulfonyl chloride. MS (LC-MS): 568-570 [M+H]"; tzg (HPLC, 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): 5.19 min.

Example 274: N-[(3S,4S)-4-(4-Chloro-phenylimethanesulfonylamino)-pyrrolidin-3-yimethyl]-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (4-chloro-phenyl)-
methanesulfonyl chloride. MS (LC-MS): 568-570 [M+H]"; tg (HPLC, Nucleosil C18 column,
10-100% CH3;CN/H,0O/5 min, 100% CH;CN/3 min, CH;CN and H.O containing 0.1% TFA,
flow: 1.5 mL/min): 5.16 min.

Example  275:  N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S,4S)-4-(4-phenoxy-
benzenesulfonylamino)-pyrrolidin-3-yimethyl]-benzamide

/
(o]
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-{4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-phenoxy-
benzenesulfonyl chloride. MS (LC-MS): 612 [M+H]"; tx (HPLC, Nucleosil C18 column, 10-
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100% CH3CN/H;0/5 min, 100% CHsCN/3 min, CH,CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.43 min.

Example 276: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S,4S)-4-(2-phenyl-

ethanesulfonylamino)-pyrrolidin-3-yimethyll-benzamide

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic ~ acid  tert-butyl ester and 2-phenyl-
ethanesulfonyl chloride. MS (LC-MS): 548 [M+H]"; trx (HPLC, Nucleosil C18 column, 10-
100% CH3CN/H,0/5 min, 100% CH;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.20 min.

Example 277: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-((3S,4S)-4-m-tolyl

methanesulfonylamino-pyrrolidin-3-yimethyl)-benzamide
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 3-tolyl-methanesulfony!
chioride. MS (LC-MS): 548 [M+H]"; tz (HPLC, Nucleosii C18 column, 10-100%
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CHsCN/H,0O/5 min, 100% CH3CN/3 min, CHsCN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.28 min.

Example 278: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S,4S)-4-(4-trifluoro methyl

-phenylmethanesulfonylamino)-pyrrolidin-3-ylmethyll-benzamide

s
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyi-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-(trifluoromethyl-
phenyl)-methanesulfonyl chloride. MS (LC-MS): 601.9 [M+H]"; tz (HPLC, Nucleosil C18

column, 10-100% CH3;CN/H,0O/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.37 min.

Example  279:  N-((3S,4S)-4-Cyclopentyimethanesulfonylamino-pyrrolidin-3-ylmethyi)-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and cyclopentyl-
methanesulfonyl chioride. MS (LC-MS): 526 [M+H]"; tg (HPLC, Nucleosil C18 column, 10-
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100% CH3CN/H,0O/5 min, 100% CH3;CN/3 min, CH3CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.18 min.

Example 280: N-lIsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-({3S,4S)-4-p-tolyl

methanesulfonylamino-pyrrolidin-3-yimethyl)-benzamide
O/
$o
\0‘©—< Q Q.0
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The title compound is prepared analogously as described for the title compound under L in

Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-tolyl-methanesulfonyl
chioride. MS (LC-MS): 548 [M+H]; tz (HPLC, Nucleosii C18 column, 10-100%
CH3CN/H,0/5 min, 100% CH3;CN/3 min, CH3;CN and H,O containing 0.1% TFA, flow: 1.5
mL/min): 5.22 min.

Example 281: N-[(3S,4S)-4-(4-Isopropoxy-benzenesulfonylamino)-pyrrolidin-3-vimethyl}-N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
s
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-isopropoxy-
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benzenesulfonyl chloride. MS (LC-MS): 578 [M+H]"; tg (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): 5.43 min.

Example  282:  N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S.4S)-4-(4-trifluoro
methoxy-benzenesulfonylamino)-pyrrolidin-3-yimethyll-benzamide

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 4-trifluoromethoxy-
benzenesulfonyl chioride. MS (LC-MS): 603.9 [M+H]"; tg (HPLC, Nucleosil C18 column, 10-
100% CHsCN/H0O/5 min, 100% CHsCN/3 min, CH3;CN and H,O containing 0.1% TFA, flow:
1.6 mL/min): 5.45 min.

Example 283: N-f(38,4S)—4-(2—Chloro—phenvlmethanesdlfonvlamino)—pvrrolidin-3—vlmethvl]—N-

isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (2-chloro-phenyl)-
methanesulfonyl chloride. MS (LC-MS): 568-570 [M+H]"; tx (HPLC, Nucleosil C18 column,
10-100% CH3CN/H,0/5 min, 100% CH3CN/3 min, CH3;CN and H.O containing 0.1% TFA,
flow: 1.5 mL/min): 5.45 min.

Example  284: N-lsopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S.,4S)-4-(propane-1-

sulfonylamino)-pyrrolidin-3-yimethyll-benzamide

The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and 1-
propylsulfonylchloride. MS (LC-MS): 486.2 [M+H]"; tzx (HPLC, Nucleosil C18 column, 10-
100% CH3zCN/H,0/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1% TFA, flow:
1.5 mL/min): 5.08 min.

Example 285: N-Isopropyl-4-methoxy-3-(3-methoxy-propoxy)-N-[(3S,48)-4-(tetrahydro-pyran-

4-ylmethanesulfonylamino)-pyrrolidin-3-ylmethyl]-benzamide

7
0]
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The title compound is prepared analogously as described for the title compound under L in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester and (tetrahydro-pyran-4-yl)-
methanesulfonyl chloride. MS (LC-MS): 542.3 [M+H]"; tz (HPLC, 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 mL/min): 4.02 min.

(Tetrahydro-pyran-4-yl)-methanesulfonyl chloride

The title compound is prepared analogously as described for the title compound (3-methoxy-
phenyl)-methanesulfonyl chloride in Example 272 from 4-bromomethyl-tetrahydro-pyran. 'H
NMR (CDCl;, 400 MHz): & = 1.51-1.62 (m, 2H), 1.92-1.96 (m, 2H), 2.50 (m, 1H), 3.47-3.53
(m, 2H), 3.70 (d, 2H), 3.98-4.06 (m, 2H).

Example 286: N-[(38,4S8)-4-(3-Acetylamino-phenylmethanesuifonylamino)-pyrrolidin-3-

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

s
%
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A. (3R,4S)-3-({Isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-4-
(3-nitro-phenylmethanesulfonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester
The title compound is prepared analogously as described for the title compound under K in
Example 269 from (3S,4R)-3-amino-4-({isopropyl-[4-methoxy-3-(3-methoxy-propoxy)-ben-
zoyll-amino}-methyl)-pyrrolidine-1-carboxylic  acid  tert-butyl ester and  3-nitro-
benzenesulfonyichloride. MS (LC-MS): 622.8 [M+H-tBu]"; tz (HPLC, Nucleosil C18 column,
10-100% CH3CN/H0/5 min, 100% CHSCN/3 min, CH;CN and H,O containing 0.1% TFA,
flow: 1.5 mL/min): 6.08 min.

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

ester
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A  mixture of (3R,4S)-3-({isopropyi-[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-
methyl)-4-(3-nitro-phenylmethanesulfonylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester
(400 g, 0.59 mmol) and Pd/C (10%, 40 mg) in MeOH (8 mL) is stirred under an hydrogen
atmosphere for 1 h. The crude material is filtered over a pad of Celite, dried over Na,SO, and
concentrated. Chromatography on silica gel (eluent: hexane/AcOEt 90/10) of the crude
material gives the title compound. MS (LC-MS): 649.0 [M+H]"; tr (HPLC, Nucleosil C18
column, 10-100% CH3CN/H,O0/5 min, 100% CH3CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 5.01 min.

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

To an ice cooled solution of (3S,4R)-3-(3-amino-phenylmethanesulfonylamino)-4-({isopropyl-
[4-methoxy-3-(3-methoxy-propoxy)-benzoyl]-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (280 mg, 0.431 mmol) in CH,Cl, (15 mL) are added acetyl chloride (33.5 pL,
0.475 mmol) and Et;N (66 pL, 0.475 mmol). The resulting mixture is stirred 2 h at 0°C and
allowed to reach RT for 2 h. Acetyl chloride (33.5 pL, 0.475 mmol) and Et;N (66 pL, 0.475
mmol) in CH,Cl, (1 mL) are added and the mixture stirred for 3 additional hours to complete
the reaction. The mixture is diluted with CH,Cl,, an aqueous saturated solution of NaHCO; is
added and the layers are separated, the aqueous on being extracted twice with CH,Cl,. The
combined organic extracts are dried over Na,SOy, filtered and concentrated to give the title
compound which is used in the next step without further purification. MS (LC-MS): 691
[M+H]"; tr (HPLC, Nucleosit C18 column, 10-100% CHsCN/H,0/5 min, 100% CH;CN/3 min,
CH3CN and H;0O containing 0.1% TFA, flow: 1.5 mL/min): 5.90 min.

D. N-[(3S,4S)-4-(3-Acetylamino-phenylmethanesulfonylamino)-pyrrolidin-3-ylmethyl]-N-
isopropyl-4-methoxy-3-(3-methoxy-propoxy)-benzamide '

To a solution of (3S,4R)-3-(3-acetylamino-phenylmethanesulfonylamino)-4-({isopropyl-[4-
methoxy-3-(3-methoxy-propoxy)-benzoyl}-amino}-methyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (281 mg, 0.41 mmol) in 3 mL dioxane, a solution of HCI 4N in dioxane (1.5 mL) is
added. The mixture is stirred at RT for 2 h and lyophilized to afford the corresponding
hydrochloride salt as a white powder. MS (LC-MS): 591 [M+H]"; tzx (HPLC, Nucleosil C18
column, 10-100% CH3CN/HO/5 min, 100% CH3;CN/3 min, CH;CN and H,O containing 0.1%
TFA, flow: 1.5 mL/min): 4.16 min.
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