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New bicyclic derivatives

The present invention relates to organic compounds useful for therapy or prophylaxis in a
mammal, and in particular to autotaxin (ATX) inhibitors which are inhibitors of lysophosphatidic
acid (LPA) production and thus modulators of LPA levels and associated signaling, for the
treatment or prophylaxis of renal conditions, liver conditions, inflammatory conditions,
conditions of the nervous system, conditions of the respiratory system, vascular and
cardiovascular conditions, fibrotic diseases, cancer, ocular conditions, metabolic conditions,

cholestatic and other forms of chronic pruritus and acute and chronic organ transplant rejection.

The present invention provides novel compounds of formula (1)
P m 2
Y— -——Wﬁ
/
RO 8 “ M

R' is alkyl, haloalkyl, substituted cycloalkyl, substituted cycloalkylalkyl, substituted

wherein

piperazinyl, substituted piperidinyl, substituted indanyloxyalkyl, substituted phenyl,
substituted phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl,
substituted phenylalkenyl, substituted phenylalkynyl, substituted pyridinyl, substituted
pyridinylalkyl, substituted pyridinylalkenyl, substituted pyridinylalkynyl, substituted
thiophenyl, substituted thiophenylalkyl, substituted thiophenylalkenyl, substituted
thiophenylalkynyl, naphtyl, substituted naphthyl, quinolyl, substituted quinolinyl,
isoquinolyl, substituted isoquinolinyl, substituted 2,3-dihydro-1H-isoindol-2-yl,
substituted 1H-indol-2-yl or substituted benzofuran-2-yl wherein substituted
cycloalkyl, substituted cycloalkylalkyl, substituted piperazinyl, substituted piperidinyl,
substituted indanyloxyalkyl, substituted phenyl, substituted phenylalkyl, substituted
phenylalkynyl, substituted phenoxyalkyl, substituted phenyicycloalkyl, substituted
phenylalkenyl, substituted pyridinyl, substituted pyridinylalkyl, substituted
pyridinylalkenyl, substituted pyridinylalkynyl, substituted thiophenyl, substituted
thiophenylalkyl, substituted thiophenylalkenyl, substituted thiophenylalkynyl,
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substituted naphthyl, substituted quinolinyl, substituted isoquinolinyl, substituted 2,3-
dihydro-1H-isoindol-2-yl,substituted 1H-indol-2-yl and substituted benzofuran-2-yl
are substituted with R®, R” and R'%;

LA / Yy
hOaliats
or N—N :

Y s -OC(O)-, -NR'C(0)-, -C(O)-, -S(O)-, N—N

A is-N-or CR’-;

W is -O-, -S-, -NR’-, -C(0)-, -S(OY,-, -C(O)-NR®- or -CR*R*.;

R® and R* are independently selected from H, halogen, alkyl and cycloalkyl;
R®, R® and R are independently selected from H, alkyl and cycloalkyl;

R®, R and R'° are independently selected from H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, substituted phenyl,
pyridinyl, substituted pyridinyl, pyrrolyl, substituted pyrrolyl, pyrrolydinyl, substituted
pyrrolydinyl, tetrahydrofuranyl, substituted tetrahydrofuranyl, halogen, hydroxy,
cyano, alkylsulfanyl, haloalkylsulfanyl, cycloalkylsulfanyl, alkylsulfinyl,
haloalkylsulfinyl, cycloaikyisulfinyi, alkyicarbonyl, haloalkyicarbonyi,
cycloalkylcarbonyl, alkylsulfonyl, haloalkylsulfonyl, cycloalkylsulfonyl, substituted
aminosulfonyl, substituted amino and substituted aminoalkyl, wherein substituted
aminosulfonyl, substituted amino and substituted aminoalkyl are substituted on the
nitrogen atom with one to two substituents independently selected from H, alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and
cycloalkylcarbonyl, and wherein substituted phenyl, substituted pyrrolyl, substituted
pyrrolydinyl, substituted tetrahydrofuranyl, and substituted pyridiny! are substituted
with one to three substituents independently selected from alkyl, halogen, haloalkyl,

alkoxy and haloalkoxy;

m, n, p and q are independently selected from 1 or 2;
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R'! is H, alkyl, haloalkyl or cycloalkyl;

R!%is alkyl, halogen, haloalkyl and alkoxy;

R? is selected from the ring systems B, C, D,E,F, G, H,LJL K, LLM,N,O,P, Q,R, S, T,
U, V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al and AJ;
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and pharmaceutically acceptable salts.

Autotaxin (ATX) is a secreted enzyme also called ectonucleotide pyrophosphatase /
phosphodiesterase 2 or lysophospholipase D that is important for converting lysophosphatidyl
choline (LPC) to the bioactive signaling molecule lysophosphatidic acid (LPA). It has been
shown that plasma LPA levels are well correlated with ATX activity and hence ATX is believed
to be an important source of extracellular LPA. Early experiments with a prototype ATX
inhibitor have shown that such a compound is able to inhibit the LPA synthesizing activity in
mouse plasma. Work conducted in the 1970s and early 1980s has demonstrated that LPA can
elicit a wide range of cellular responses; including smooth muscle cell contraction, platelet
activation, cell proliferation, chemotaxis and others. LPA mediates its effects via signaling to
several G protein coupled receptors (GPCRs); the first members were originally denoted Edg
(endothelial cell differentiation gene) receptors or ventricular zone gene-1{vzg-1) but are now
called LPA receptors. The prototypic group now consists of LPA1/Edg-2/VZG-1, LPA2/Edg-4,
and LPA3/Edg-7. Recently, three additional LPA receptors LPA4/p2y9/GPR23, LPAS/GPRI2
and LPA6/p2Y5 have been described that are more closely related to nucleotide-selective
purinergic receptors than to the prototypic LPA1-3 receptors. The ATX-LPA signaling axis is
involved in a large range of physiological and pathophysiclogical functions, including, for
example, nervous system function, vascular development, cardiovascular physiology,
reproduction, immune system function, chronic inflammation, tumor metastasis and progression,
organ fibrosis as well as obesity and/or other metabolic discases such as diabetes mellitus.
Therefore, increased activity of ATX and/or increased levels of LPA, altered LPA receptor
expression and altered responses to LPA may contribute to the initiation, progression and/or

outcome of a number of different pathophysiological conditions related to the ATX/LPA axis.

In accordance with the invention, the compounds of formula (I) or their pharmaceutically
acceptable salts and esters can be used for the treatment or prophylaxis of diseases, disorders or
conditions that are associated with the activity of autotaxin and/or the biological activity of
lysophosphatidic acid (LPA).

The compounds of formula (I} or their pharmaceutically acceptable salts and esters herein
inhibit autotaxin activity and therefore inhibit LPA production and modulate LPA levels and
associated signaling. Autotaxin inhibitors described herein are useful as agents for the treatment
or prevention of diseases or conditions in which ATX activity and/or LPA signaling participates,

is involved in the etiology or pathology of the discase, or is otherwise associated with at least
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one symptom of the disease. The ATX-LPA axis has been implicated for example in
angiogenesis, chronic inflammation, autoimmune diseases, fibrotic diseases, cancer and tumor
metastasis and progression, ocular conditions, metabolic conditions such as obesity and/or
diabetes mellitus, conditions such as cholestatic or other forms of chronic pruritus as well as

acute and chronic organ transplant rejection.

Objects of the embodiments disclosed herein are the compounds of formula (I) and their
aforementioned salts and esters and their use as therapeutically active substances, a process for
the manufacture of the said compounds, intermediates, pharmaceutical compositions,
medicaments confaining the said compounds, their pharmaceutically acceptable salts or esters,
the use éf the said compounds, salts or esters for the treatment or prophylaxis of disorders or
conditions that are associated with the activity of ATX and/or the biological activity of
lysophosphatidic acid (LPA), particularly in the treatment or prophylaxis of renal conditions,
liver conditions, inflammatory conditions, conditions of the nervous system, conditions of the
respiratory system, vascular and cardiovascular conditions, fibrotic diseases, cancer, ocular
conditions, metabolic conditions, cholestatic and other forms of chronic pruritus and acute and-
chronic organ transplant rejection, and the use of the said compounds, salts or esters for the
production of medicaments for the treatment or prophylaxis of renal conditions, liver conditions,
inflammatory conditions, conditions of the nervous system, conditions of the respiratory system,
vascular and cardiovascular conditions, fibrotic diseases, cancer, ocular conditions, metabolic
conditions, cholestatic and other forms of chronic pruritus and acute and chronic organ transplant

rejection.

In a first aspect, there is provided compounds of formula (I)

p m }?2
T/Y“NCI:\/‘_W
R ‘ " (D

R' s alkyl, haloalkyl, substituted cycloalkyl, substituted cycloalkylalkyl, substituted

wherein

piperazinyl, substituted piperidinyl, substituted indanyloxyalkyl, substituted phenyl, substituted
phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl, substituted phenylalkenyl,
substituted phenylalkynyl, substituted pyridinyl, substituted pyridinylalkyl, substituted
pyridinylalkenyl, substituted pyridinylalkynyl substituted thiophenyl, substituted thiophenylalkyl,
substituted thiophenylalkenyl, substituted thiophenylalkynyl, naphtyl, substituted naphthyl,
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quinolyl, substituted quinolinyl, isoquinolyl, substituted isoquinolinyl, substituted 2,3-dihydro-
1H-isoindol-2-y1, substituted 1H-indol-2-y1 or substituted benzofuran-2-yl wherein substituted
cycloalkyl, substituted cycloalkylalkyl, substituted piperazinyl, substituted piperidinyl,
substituted indanyloxyalkyl, substituted phenyl, substituted phenylalkyl, substituted
phenylalkynyl, substituted phenoxyalkyl, substituted phenylcycloalkyl, substituted phenylalkenyl,
substituted pyridinyl, substituted pyridinylalkyl, substituted pyridinylalkenyl, substituted
pyridinylalkynyl, substituted thiophenyl, substituted thiophenylalkyl, substituted
thiophenylalkenyl, substituted thiophenylalkynyl, substituted naphthyl, substituted quinolinyl,
substituted isoquinolinyl, substituted 2,3-dihydro-1H-isoindol-2-y1,substituted 1H-indol-2-yi and
substituted benzofuran-2-yl are substituted with R®, R’ and R'?;

[ O [ SO

Y  is-OC(O)-, -NR'C(O)-, -C(O)-, -S(0),-,
A is-N-or CR%;

W is-O-, -S-, -NR%-, -C(O)-, -S(O),-, -C(0)-NR"- or -CR*R*:;

R> and R* are independently selected from H, halogen, alkyl and cycloalkyl;
R®, R and R are independently selected from H, alkyl and cycloalkyl;

R® R® and R" are independently selected from H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy, cycloalkoxyalkyl,
cycloalkylalkoxvyalkyl, alkoxy, alkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkoxyalkoxy,
alkoxyalkoxyalkyl, phenyl, substituted phenyl, pyridinyl, substituted pyridinyl, pyrrolyl,
substituted pyrrolyl, py:lrolydinyl, substituted pyrrolydinyl, tetrahydrofuranyl, substituted
tetrahydrofuranyl, halogen, hydroxy, cyano, alkylsulfanyl, haloalkylsulfanyl, cycloalkylsulfanyl,
alkylsulfinyl, haloalkylsulfinyl, cycloalkylsulfinyl, alkylcarbonyl, haloalkylcarbonyl,
cycloalkylcarbonyl, alkylsulfonyl, haloalkylsulfonyl, cycloalkylsulfonyl, substituted
aminosulfonyl, substituted amino and substituted aminoalkyl, wherein substituted aminosulfonyl,
substituted amino and substituted aminoalkyl are substituted on the nitrogen atom with one to
two substituents independently selected from H, alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl,
alkoxyalkyl, alkylcarbonyl and cycloalkylcarbonyl, and wherein substituted phenyl, substituted
pyrrolyl, substituted pyrrolydinyl, substituted tetrahydrofuranyl, and substituted pyridinyl are
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substituted with one to three substituents independently selected from alkyl, halogen, haloalkyl,
alkoxy and haloalkoxy;

m, 1, p and q are independently selected from 1 or 2;

R? is selected from the ring systems
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R is alkyl, halogen, haloalkyl and alkoxy;
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In a second aspect, there is provided a process to prepare a compound as defined herein
comprising the reaction of a compound of formula (II) in the presence of a compound of formula
(I1), wherein R', R*, A, W, m, n, p and q are as defined above, Y is -OC(O)-.

Rq\ J\
R
m 2 L\‘N m
HN W - Y—N —W
J/
q n R g n

5 In a third aspect, there is provided a compound as defined herein for use as therapeutically

active substance.

In a fourth aspect, there is provided a pharmaceutical composition comprising a compound

as defined herein and a therapeutically inert carrier.

In a fifth aspect, there is provided a compound as defined herein for the treatment or
10 prophylaxis of renal conditions, liver conditions, inflammatory conditions, conditions of the

nervous system, fibrotic diseases and acute and chronic organ transplant rejection.

The term “alkenyl” denotes a monovalent linear or branched hydrocarbon group of 2 to 7
carbon atoms with at least one double bond. In particular embodiments, alkenyl has 2 io 4 carbon
atoms with at least one double bond. Examples of alkenyl include ethenyl, propenyl, prop-2-enyl,

15 isopropenyl, n-butenyl and iso-butenyl. Particular alkenyl group is ethenyl.

The term “alkoxy” denotes a group of the formula -O-R’, wherein R’ is an alkyl group.
Examples of alkoxy group include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy

and tert-butoxy. Particular alkoxy group include methoxy.
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The term “alkoxyalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group has been replaced by another alkoxy group. Examples of
alkoxyalkoxy group include methoxymethoxy, ethoxymethoxy, methoxyethoxy, ethoxyethoxy,
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methoxypropoxy and ethoxypropoxy. Particular alkoxyalkoxy groups include methoxymethoxy

and methoxyethoxy.

The term “alkoxyalkoxyalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group has been replaced by an alkoxyalkoxy group. Examples of
alkoxyalkoxyalkyl group inchide methoxymethoxymethyl, ethoxymethoxymethyl,
methoxyethoxymethyl, ethoxycthoxymethyl, methoxypropoxymethyl, ethoxypropoxymethyl,
methoxymethoxyethyl, ethoxymethoxyethyl, methoxyethoxyethyl, ethoxyethoxyethyl,
methoxypropoxyethyl and ethoxypropoxyethyl.

The term “alkoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by an alkoxy group. Exemplary alkoxyalkyl groups
include methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl, methoxypropyl,
ethoxypropyl and isopropoxymethyl. Particular alkoxyalkyl group include include
methoxymethyl, methoxyethyl and isopropoxymethyl.

The term “alkoxyhaloalkyl” denotes a haloalkyl group wherein at least one of the
hydregen atoms of the haloalkyl group has been replaced by an alkoxy group. Exemplary
alkoxyhaloalkyl groups include methoxytrifluoroethyl, ethoxytrifluoroethyl,
methoxytrifluoropropyl, ethoxytrifluoropropyl and isopropoxytrifluoroethyl. Particular
alkoxyhaloalky! group include include methoxytrifiuoroethyl.

The term “alkyl” denotes a monovalent linear or branched saturated hydrocarbon group of
1 to 12 carbon atoms. In particular embodiments, alkyl has 1 to 7 carbon atoms, and in more
particular embodiments 1 to 4 carbon atoms. Examples of alkyl include methyl, ethyl, propyl,
isopropyl, n-butyl, iso-butyl and sec-butyl, pentyl. Particular alky! groups include methyl, ethyl,
propyl and isopropyl. More particular alkyl groups are methyl and isoropyl.

The term “alkylcarbonyl” denotes a group of the formula -C(O)-R’, wherein R’ is an alkyl
group. Examples of alkylcarbony! groups include groups of the formula -C(O)-R’, wherein R’ is
methyl or ethyl. Particular alkylcarbonyl groups include groups of the formula -C(O)-R’,

wherein R’ is methyl.

The term “alkylsulfanyl” denotes a group of the formula -S-R’, wherein R’ is an alkyl

group. Examples of alkylsulfanyl groups include groups of the formula
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-S-R’, wherein R’ is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl. Particular
alkylsulfanyl groups include group of the formula -S-R’, wherein R’ 1s methyl.

The term “alkylsulfinyl” denotes a group of the formula -S(0)-R’, wherein R’ is an alkyl
group. Examples of alkylsulfinyt groups include groups of the formula
-S(0)-R’, wherein R’ is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl.
Particular alkylsulfinyl groups include group of the formula -S(O)-R’, wherein R’ is methyl.

The term “alkylsulfonyl” denotes a group of the formula -S(0),-R’, wherein R’ is an alkyl
group. Examples of alkylsuifony! groups include groups of the formula
-§(0),-R’, wherein R’ is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl.
Particular alkylsulfonyl groups include group of the formula -S(0),-R’, wherein R’ is methyl.

The term “alkyny!” denotes a monovalent linear or branched saturated hydrocarbon group
of 2 to 7 carbon atoms comprising one, two or three triple bonds. In particular embodiments

alkynyl has from 2 to 4 carbon atoms comprising one or two triple bonds. Examples of alkynyl

include ethynyl, propynyl, prop-2-ynyl, isopropynyl and n-butynyl.
The term “amino” denotes a -NH; group.

The term “aminoalky!” denotcs an alkyl group wherein at least one of the hydrogen atoms
of the alkyl group has been replaced by an aminogroup. Examples of aminoalkyl include
aminomethyl, aminoethyl, amino-1-methyl-ethyl, aminopropyl, aminomethylpropyl and

aminopropyl. Particular examples are aminomethyl and haminoethyl.
The term “aminosulfonyl” denotes a -S(O),-NH, group.
The term “carbonyl” denotes a ~-C(O)- group.
The term “cyano” denotes a -C=N group.

The term “cycloalkoxy” denotes a group of the formula -O-R’, wherein R’ is a cycloalkyl
group. Examples of cycloalkoxy group include cyclopropoxy, cyclobutoxy, cyclopentyloxy,

cyclohexyloxy, cycloheptyloxy and cyclooctyloxy. Particular cycloalkoxy group is cyclopropoxy.

The term “cycloalkoxyalky!l” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alky!l group has been replaced by a cycloalkoxy group. Examples of

cycloalkoxyalkyl groups include cyclopropoxymethyl, cyclopropoxyethyl, cyclobutoxymethyl,
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cyclobutoxyethyl, cyclopentyloxymethyl, cyclopentyloxyethyl, cyclohexyloxymethyl,
cyclohexyloxyethyl, cycloheptyloxymethyl, cycloheptyloxyethyl, cyclooctyloxymethyl and
cyclooctyloxyethyl.

The term “cycloalkyl” denotes a monovalent saturated monocyclic or bicyclic hydrocarbon
group of 3 to 10 ring carbon atoms. In particular embodiments, cycloalkyl denotes a monovalent
saturated monocyclic hydrocarbon group of 3 to 8 ring carbon atoms. Bicyclic means a ring
system consisting of two saturated carbocycles having two carbon atoms in common. Examples
for monocyclic cycloalkyl are cyclopropyl, cyclobutanyl, cyclopentyl, cyclohexyl or cycloheptyl.
Examples for bicyclic cycloalkyl are bicyclo[2.2.1]heptanyl or bicyclo[2.2.2]octanyl. Particular
monocyclic cycloalkyl groups are cyclopropyl, cyclobutanyl, cyclopentyl and cyclohexyl. More

particular monocyclic cycloalkyl group is cyclopropyl.

The term “cycloalkylalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group is replaced by a cycloalkyl group. Examples of cycloalkylatkoxy
include cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy, cyclohexylmethoxy,
cycloheptylmethoxy and cyclooctylmethoxy.

The term “cycloalkylalkoxyalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group is replaced by a cycloalkylalkoxy group. Examples of
cycloalkylalkoxyalkyl include cyclopropylmethoxymethyl, cyclopropylmethoxyethyl,
cyclobutyimethoxymethyl, cyclobutylmethoxyethyl, cyclopentylmethoxyethyl,
cyciopenty]methoxyeihyi, cyclohexylmethoxymethyl, cyclohexylmethoxyethyl,
cycloheptylmethoxymethyl, cyclobeptylmethoxyethyl, cyclooctylmethoxymethyl and
cyclooctylmethoxyethyl.

The term “cycloalkylalkyl” denotes an alky! group wherein at least one of the hydrogen
atoms of the alkyl group is replaced by a cycloalkyl group. Examples of cycloalkylalkyl include
cyclopropylmethyl, cyclopropylethyl, cyclopropylbutyl, cyclobutylpropyl, 2-cyclopropylbutyl,
cyclopentylbutyl, cyclohexylmethyl, cyclohexylethyl, bicyclo[4.1.0]heptanylmethyl,
bicyclo[4.1.0theptanylethyl, bicyclo[2.2.2]octanylmethyl, bicyclo[2.2.2Joctanylethyl,
adamentanyimethy! and adamantanylethyl. Particular examples of cycloalkylatkyl are
cyclohexylmethyl, cyclohexylethyl, bicyclo[4.1.0heptanylmethyl, bicyclo[4.1.0heptanylethyl,
bicyclof[2.2.2]Joctanylmethyl, bicyclo[2.2.2Joctanylethyl, adamentanylmethyl and
adamantanylethyl. Further particular examples cycloalkylalkyl are cyclohexylmethyl,
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cyclohexylethyl, bicyclo[4.1.0}heptanylmethyl, bicyclo[2.2.2Joctanylmethyl, adamentanylmethyl

and adamantanylethyl.

The term “cycloalkylcarbonyl”of the formula -C(O)-R’, wherein R’ is a cycloalkyl group.
Examples of cycloalkylcarbonyl groups include groups of the formula -C(O)-R’, wherein R’ is

cyclopropyl.

The term “cycloalkylsulfanyl” denotes a group of the formula -S-R’, wherein R’ is a
cycloalkyl group. Examples of cycloalkylsulfanyl groups include groups of the formula -S-R’,

wherein R’ is cyclopropyl.

The term “cycloalkylsulfinyl” denotes a group of the formula -S(O)-R’, wherein R’ is a
cycloalkyl group. Examples of cycloalkylsulfinyl groups include groups of the formula -S(O)-R’,

wherein R’ is cyclopropyl.

The term “cycloalkylsulfonyl” denotes a group of the formula -S(0),-R’, wherein R’ is a
cycloalkyl group. Examples of cycloalkylsulfonyl groups include groups of the formula -S(O),-
R’, wherein R’ is cyclopropyl.

The term “haloalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group has been replaced by the same or different halogen atoms. The term
“perhaloalkoxy” denotes an alkoxy group where all hydrogen atoms of the alkoxy group have
been replaced by the same or different halogen atoms. Examples of haloalkoxy include
fluoromethoxy, difluoromethoxy, trifluoromethoxy, trifluoroethoxy, trifluoromethylethoxy,

trifluorodimethylethoxy and pentafluoroethoxy. Particular haloalkoxy group is trifluoromethoxy.

The term “haloalkyl” denotes an alkyl group wherein at least one of the hydrogen atoms of
the alkyl group has been replaced by the same or different halogen atoms. The term
“perhaloalky!” denotes an alkyl group where all hydrogen atoms of the alkyl group have been
replaced by the same or different halogen atoms. Examples of haloalkyl include fluoromethyl,
difluoromethyl, trifluoromethyl, trifluoroethyl, trifluoromethylethyl and pentafluoroethy!.
Particular haloalky! group is trifluoromethyl.

The term “haloalkylsulfanyl” denotes a group of the formula -S-R’, wherein R” is a
haloalkyl group. Examples of haloalkylsulfanyl groups include groups of the formula -S-R’,

wherein R’ is trifluoromethyl.
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The term “haloalkylsulfinyl” denotes a group of the formula -S{O)-R’, wherein R’ is a
haloalky!l group. Examples of haloalkylsulfinyl groups include groups of the formula -S(O)-R’,

wherein R’ 1s trifluoromethyl.

The term “haloalkylsulfonyl” denotes a group of the formula -S(0),-R’, wherein R’ is a
haloalkyl group. Examples of haloalkylsulfonyl groups include groups of the formula -S(0),-R’,

wherein R’ is trifluoromethyl.

The term “halogen” and “halo” are used mterchangeably herein and denote fluoro, chioro,
bromo, or iodo. Particular halogens are chloro, fluoro and bromo. More particular halogens are

chloro and fluoro.
The term “hydroxy” denotes an ~-OH group.

The term “hydroxyalkyl” denotes an alky! group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by a hydroxy group. Examples of hydroxyalkyl
include hydroxymethyl, hydroxyethyl, hydroxy-1-methyl-ethyl, hydroxypropyl,
hydroxymethylpropy! and dihydroxypropyl. Particular examples are hydroxymethyl and
hydroxyethyl.

The term “hydroxyhaloalky!” denotes a haloalkyl group wherein at least one of the
hydrogen atoms of the haloalkyl group has been replaced by an hydroxy group. Exemplary
hydroxyhaloalkyl groups include hydroxytrifluoroethyl and hydroxytrifluoropropyl. Particular
hydroxyhaloalkyl groups include hydroxytrifluoroethyl.

The term “indanyloxy” denotes a group of the formula ~-O-R’, wherein R’ is an indanyl.

The term “indanyloxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by a indanyloxy group. Exemplary indanyloxyalkyl
groups include indanyloxymethyl, indanyloxyethy! and indanyloxypropyl. Particular
mdanyloxyalkyl group is indanyloxymethyl.

The term “phenoxy” denotes a group of the formula -O-R’, wherein R’ is a phenyl.

The term “phenoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen

atoms of the alkyl group has been replaced by a phenoxy group. Exemplary phenoxyalkyl groups
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include phenoxymethyl, phenoxyethyl and phenoxypropyl. Particular phenoxyalkyl group is
phenoxymethyl.

The term “phenylalkeny!l” denotes an alkenyl group wherein at least one of the hydrogen
atoms of the alkenyl group has been replaced a phenyl. Particular phenylalkenyl group is

phenylethenyl.

The term “phenylalkyl” denotes an alkyl group wherein at least one of the hydrogen atoms
of the alkyl group has been replaced a phenyl. Particular phenylalkyl groups are benzyl,
phenethyl and phenylpropyl. More particular phenylalkyl groups are benzyl and phenethyl.
Further particular phenylalkyl group is benzyl.

The term “phenylalkynyl” denotes an alkynyl group wherein at least one of the hydrogen
atorns of the alkynyl group has been replaced a phenyl. Particular phenylalkynyl group is
phenylethynyl.

The term “phenyleyloalkyl” denotes a cycloalky! group wherein at least one of the
hydrogen atoms of the cycloalkyl group has been replaced a phenyl. Particular phenylcycloalkyl
group is phenyleyclopropyl.

The term “pyridinylalkenyl” denotes an alkenyl group wherein at least one of the hydrogen
atoms of the alkenyl group has been replaced a pyridinyl. Particular pyridinylalkenyl group is
pyridinylethenyl.

The term “pyridinylalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alky! group has been replaced a pyridinyl. Particular pyridinylalkyl grdups are
pyridinylmethyl, pyridinylethyl and pyridinylpropyl. More particular pyridinylalkyl group is
pyridinylethyl.

The term “pyridinylalkynyl” denotes an alkynyl group wherein at least one of the hydrogen
atoms of the alkynyl group has been replaced a pyridinyl. Particular pyridinylalkynyl group is
pyridinylethynyl. The term “thiophenylalkenyl” denotes an alkenyl group wherein at least one of
the hydrogen atoms of the alkenyl group has been replaced a thiophenyl. Particular
thiophenylalkenyl group is thiophenylethenyl.

The term “thiophenylalkyl” denotes an alky! group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced a thiophenyl. Particular thiophenylalkyl groups are
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thiophenylmethyl, thiophenylethyl and thiophenylpropyl. More particular thiophenylalkyl group
is thiophenylmethyl.

The term “thiophenylalkynyl” denotes an alkynyl group wherein at least one of the
hydrogen atoms of the alkynyl group has been replaced a thiophenyl. Particular
thiophenylalkyny! group is thiophenylethynyl.

The term "pharmaceutically acceptable salts" refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not biologically
or otherwise undesirable. The salts are formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, in particular
hydrochloric acid, and organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid, N-acetylcystein and the like. In addition, these salts may be
prepared by addition of an inorganic base or an organic base to the free acid. Salts derived from
an inorganic base include, but are not limited to, the sodium, potassium, lithium, ammonium,
calcium, magnesium salts and the like. Salts derived from organic bases include, but are not
limited to salts of primary, secondary, and tertiary amines, substituted amines including naturally
occurring substituted amines, cyclic amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine,
lysine, arginine, N-cthylpiperidine, piperidine, polyimine resins and the like. Particular
pharmaceutically acceptable salts of compounds of formula (I) are the hydrochloride salts,

methanesulfonic acid salts and citric acid salts.

"Pharmaceutically acceptable esters” means that compounds of general formula (1) may be
derivatised at functional groups to provide derivatives which are capable of conversion back to
the parent compounds in vivo. Examples of such compounds include physiologically acceptable
and metabolically labile ester derivatives, such as methoxymethyl esters, methylthiomethyl
esters and pivaloyloxymethyl esters. Additionally, any physiologically acceptable equivalents of
the compounds of general formula (I), similar to the metabolically labile esters, which are
capable of producing the parent compounds of general formula (I) in vivo, are within the scope

of this invention.
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The term “protecting group” (PG) denotes a group which selectively blocks a reactive site
in a multifunctional compound such that a chemical reaction can be carried out selectively at
another unprotected reactive site in the meaning conventionally associated with it in synthetic
chemistry. Protecting groups can be removed at the appropriate point. Exemplary protecting
groups are amino-protecting groups, carboxy-protecting groups or hydroxy-protecting groups.
Particular protecting groups are the tert-butoxycarbony! (Boc), benzyloxycarbonyl (Cbz),
fluorenylmethoxycarbonyl (Fmoc) and benzyl (Bn) groups. Further particular protecting groups
are the tert-butoxycarbonyl (Boc) and the fluorenylmethoxycarbonyl (Fmoc) groups. More

particular protecting group is the tert-butoxycarbonyl (Boc) group.
The abbreviation uM means microMolar and is equivalent to the symbol pM.
The abbreviation ul. means microliter and is equivalent to the symbol pL.
The abbreviation ug means microgram and is equivalent to the symbol pg.

The compounds of formula (T) can contain several asymmetric centers and can be present
in the form of optically pure enantiomers, mixtures of enantiomers such as, for example,
racemates, optically pure diastercoisomers, mixtures of diastereoisomers, diastercoisomeric

racemates or mixtures of diastereoisomeric racemates.

According to the Cahn-Ingold-Prelog convention the asymmetric carbon atom can be of

the "R" or "S" configuration.

Also an embodiment of the present invention are compounds according to formula (I) as
described herein and pharmaceutically acceptable salts or esters thereof, in particular compounds
according to formula (I) as described herein and pharmaceutically acceptable salts thereof, more

particularly compounds according to formula (I) as described herein.

Another embodiment of the present invention are compounds according to formula (1) as

described herein, wherein

R' is alkyl, haloalkyl, substituted cycloalkyl, substituted cycloalkylalkyl, substituted
phenyl, substituted phenylalkyl, substituted phenoxyalkyl, substituted
phenyleycioalkyl, substituted phenylalkenyl, substituted phenylalkynyl, substituted
pyridinyl, substituted pyridinylalkyl, substituted pyridinylalkenyl, substituted
iayridinylaﬁcynyi, substituted thiophenyl, substituted thiophenylalkyl, substituted
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thiophenylalkenyl, substituted thiophenylalkynyl, substituted 2,3-dihydro-1H-isoindol-
2-yl, substituted 1H-indol-2-y1 or substituted benzofuran-2-yl wherein substituted
cycloalkyl, substituted cycloalkylalkyl, substituted phenyl, substituted phenylalkyl,
substituted phenylalkynyl, substituted phenoxyalkyl, substituted phenyleycloalkyl,
substituted phenylalkenyl, substituted pyridinyl, substituted pyridinylalkyl, substituted
pyridinylalkenyl, substituted pyridinylalkynyl, substituted thiophenyl, substituted
thiophenylalkyl, substituted thiophenylalkenyl, substituted thiophenylalkynyl,
substituted 2,3-dihydro-1H-isoindol-2-yl,substituted 1H-indol-2-yl and substituted
benzofuran-2-yl are substituted with R®, R® and R'%;

Y is -OC(0)-, -NR'C(0)-, -C(O)-, -S(0)s-, N—N or

A is-N-or CR-;

W is -O-, -S-, -NR®-, -C(O)-, -8(O),-, -C(O)-NR’- or -CR’R*-;

R? and R? are independently selected from H, halo gen, alkyl and cycloalkyl;
R’, R® and R’ are independently selected from H, alkyl and cycloalkyl;

R®, R” and R'° are independently selected from H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, cycioalkyl, cycloalkylalkyl, cycioalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, substituted phenyl,
pyridinyl, substituted pyridinyl, halogen, hydroxy, cyano, alkylsulfanyl,
haloalkylsulfanyl, cycloalkylsulfanyl, alkylsulfinyl, haloalkylsulfinyl,
cycloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, cycloalkylsulfonyl, substituted
aminosulfonyl, substituted amino and substituted aminoalkyl, wherein substituted
aminosulfonyl, substituted amino and substituted aminoalky! are substituted on the
nitrogen atom with one to two substituents independently selected from H, alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and
cycloalkylcarbonyl, and wherein substituted phenyl and substituted pyridinyl are
optionally substituted with one to three substituents independently selected from alkyl,

halogen, haloalkyl, alkoxy and haloalkoxy;
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m, n, p and q are independently selected from 1 or 2;
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R' is H, alkyl, haloalkyl or cycloalkyl;

R* is selected from the ring systems B, C, D,E, F, G, H, L LK, L, M, N, 0,P,Q,R, S, T,
U, V, X, Z, AA, AB, AC, AD and AE;

5 and pharmaceutically acceptable salts.

A further embodiment of the present invention are compounds according to formula (1) as
described herein, wherein R’ is substituted cycloalkylalkyl, substituted piperazinyl, substituted
piperidinyl, substituted indanyloxyalkyl, substituted phenyl, substituted phenylalkyl, substituted
phenoxyalkyl, substituted phenylcycloalkyl, substituted phenylalkenyl, substituted

10 pyridinylalkyl, substituted pyridinylalkenyl, naphtyl, substituted naphthyl, substituted quinolinyl,
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substituted isoquinolinyl, or substituted 1H-indol-2-yl, wherein substituted cycloalkylalkyl,
substituted piperazinyl, substituted piperidinyl, substituted indanyloxyalkyl, substituted phenyl,
substituted phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl, substituted
phenylalkenyl, substituted pyridinylalkyl, substituted pyridinylalkenyl, substituted naphthyl,
substituted quinolinyl, substituted isoquinolinyl and substituted 1H-indol-2-yl are substituted
with R®, R® and R™°.

Another further embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R' is substituted cycloalkylalkyl, substituted phenyl, substituted
phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl, substituted phenylalkenyl,
substituted pyridinylalkyl, substituted pyridinylalkenyl or substituted 1H-indol-2-yl, wherein
substituted cycloalkylalkyl, substituted phenyl, substituted phenylalkyl, substituted
phenoxyalkyl, substituted phenylcycloalkyl, substituted phenylalkenyl, substituted
pyridinylalkyl, substituted pyridinylalkenyl, and substituted 1H-indol-2-yl are substituted with
R® R® and R'".

A particular embodiment of the present invention are compounds according to formula (1)
as described herein, wherein R’ is substituted phenylalkyl or substituted phenylalkenyl, wherein

substituted phenylalky! and substituted phenylalkenyl are substituted with R®, R® and R'°.

In a further embodiment of the present invention are compounds according to formula (1)

as described herein, wherein R’ is phenylalkyl substituted with R®, R? and R'°.

The present invention also rclates to compounds according to formula (1) as described
N
N—-N

A further particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein Y is -OC(O)- or -C(O)-.

herein, wherein Y is -OC(0)-, -C(O)-, -S(O)»- or

Another further embodiment of the present invention are compounds according to formula

(1) as described heremn, wherein Y 1s -OC(O)- and of formula (In).

o P m )?2
LT
R—J @ o

(In)
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Another embodiment of the present invention are compounds according to formula (I) as
described herein, wherein Y is -C(O)-.

A more particular embodiment of the present invention are compounds according to

formula (I) as described herein, wherem A is -N-.

Also an embodiment of the present invention are compounds according to formula (1) as
described herein, wherein W is -O-, -NR’-, -C(0)-, -$(0);-, -C(0)-NR’- or -CR*R"-,

Another embodiment of the present invention are compounds according to formmula (I) as
described herein, wherein W is -C(O)-, -C(O)-NR®- or -CR*R*-.

Another embodiment of the present invention are compounds according to formula (I) as
described herein, wherein W is -C(O)-.

A further particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R? is selected from the ring systems B, C, D, E, G, H,
M,O0,P,R, S, T,U, V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH and AL

Another further particular embodiment of the present invention are compounds according
to formula (1) as described herein, wherein R? is selected from the ring systems B, C, D, E, G, H,
M,O,P,R, S, T,U,V, X, Z, AA, AB, AC, AD and AE.

Also a further particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R” is selected from the ring systems B, D, H, M, O, R
and Al

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R? is selected from the ring systems B, D, H, O and R.

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R” is selected from the ring systems B and D.

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R? is the ring system D.

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R® and R* are H.
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A further particular embodiment of the present invention are compounds according to

formula (I) as described herein, wherein R’ is H.

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R® is H or alkyl.

A a further particular embodiment of the present invention are compounds according to
formula (T) as described herein, wherein R®, R? and R'® are independently selected from H, alkyl,
haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen,
cyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkyisulfonyl, pyrrolyl substituted
with one alkyl, pyrrolydinyl, tetrahydrofuranyl, alkylcarbonyl, and aminosulfony! substituted on
the nitrogen atom with one to two substituents independently selected from H, alkyl, cycloalkyl,

cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and cycloalkylcarbonyl.

Also a further particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R®, R? and R' are independently selected from H, alkyl,
haloalkyl, hydroxyhaloalkyl, atkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen,
cyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl and aminosulfonyl
substituted on the nitrogen atom with one to two substituents independently selected from H,
alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and
cycloalkylcarbonyl.

A further particular embodiment 6f the present invention are compounds according to
formula (I) as described herein, wherein R®, R® and R' are independently selected from H, alkyl,
haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen,
cyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl and aminosulfonyl

substituted on the nitrogen atom with two alkyl.

A further particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R®, R” and R'” are independently selected from H, alkyl,

haloalkyl, haloalkoxy, halogen and alkylsulfonyl.

A further particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R® is H, alkyl, haloalkyl, hydroxyhaloalky, alkoxy,
haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano, haloalkylsulfanyl,
haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, pyrrolyl substituted with one alkyl,



10

15

20

WO 2014/048865 PCT/EP2013/069679

2.

pyrrolydinyl, tetrahydrofuranyl, alkylcarbonyl, or aminosulfonyl substituted on the nitrogen

atom with two alkyl.

A further particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R® is H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy,
haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano, haloalkylsulfanyl,
haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl or aminosulfonyl substituted on the nitrogen

atom with two alkyl.

A further particular embodiment of the present invention are compounds according to

formula (I) as described herein, wherein R? is haloalkyl, haloalkoxy, halogen or alkylsulfonyl.

A particular embodiment of the present invention are compounds according to formula (I)

as described herein, wherein R® is haloalkoxy or halogen.

Also an embodiment of the present invention are compounds according to formula (1) as

described herein, wherein R® is halogen.

The present invention also relates to compounds according to formula (I) as described
herein, wherein R’ is H, alkyl, haloalkyl, cycloalkyl, cycloalkoxy, alkoxy, haloalkoxy,

alkoxyalkoxy, cyano or halogen.

The present invention also relates to compounds according to formula (I) as described

herein, wherein R’ is H, alkyl, haloalkyl, alkoxy or halogen.

Another embodiment of the present invention arc compounds according to formula (I) as

described herein, wherein R is H, alkyl or halogen.

The present invention also relates to compounds according to formula (1) as described

herein, wherein R® and R” are halogen.

Also an embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R’ is H, alkyl, haloalkyl, cycloalkyl, cycloalkoxy, alkoxy, haloalkoxy,

alkoxyalkoxy, cyano or halogen.

Also an embodiment of the present invention are compounds according to formula (I) as

described herein, wherein R' is H or alkyl.
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Another embodiment of the present invention are compounds according to formula (1) as

described herein, wherein R'% is H.

Also an embodiment of the present invention are compounds according to formula (I) as

described herein, wherein R' is haloalkyl.

A particular embodiment of the present invention are compounds according to formula (T)

as described herein, wherein mis 1.

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein n is 1.

A more particular embodiment of the present invention are compounds according to

formula (I) as described herein, wherein m and n are 1.

Also a particular embodiment of the present invention are compounds according to formula

(1) as described herein, wherein p and q are 1.

The present invention also relates to compounds according to formula (1) as described

herein, whereinm, n, pand g are 1.

A furthermore particular embodiment of the present invention are compounds according to

formula () as described herein, wherein

R' is substituted phenylalkyl or substituted phenylalkenyl, wherein substituted
phenylalkyl and substituted phenylalkenyl are substituted with R®, R® and R'%;

Y is -OC(0)- or -C(O)-;

A 18-N-;

W is -C(O)-;

R® is haloalkyl, haloalkoxy, halogen or alkylsulfonyl;
R’ is H, alky!l or halogen;

R'Y is H or alkyl;

mandnare 1;
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p and q are independently selected from 1 or 2;

R? is selected from the ring systems B, D, H, M, O, R and AJ;
R'? is halogen

and pharmaceutically acceptable salts.

Also a furthermore particular cmbodiment of the present invention are compounds

according to formula (I) as described herein, wherein

R' is substituted phenylalky! or substituted phenylalkenyl, wherein substituted
phenylalkyl and substituted phenylalkenyl are substituted with R®, R® and R"’,;

Y  is -OC(O)- or -C(O)-;

A is -N-;

W is -C(O)-;

R® s haloalkyl, haloalkoxy, halogen or alkylsulfonyl;
R’ is H, alkyl or halogen;

R'® is H or alkyl;

m and n are 1;

p and q are independently selected from 1 or 2;

R? is selected from the ring systems B and D;

and pharmaceutically acceptable salts.

Particular examples of compounds of formula (1) as described herein are selected from

(E)-1-[(3a8,8aR)-2-(4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydropyrrolo[3,4-clpyrrol-
2(1H)-y1)-3-(3,5-dichlorophenyl)propan-1-one;
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6-((3aR,6aS)-5-(3-(3,5-dichlorophenyl)propanoyljoctahydropyrrolo[3,4-c]pyrrole-2-
carbonyl)benzofd}oxazol-2(3H)-one;

(3aR,6aS8)-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo|3,4-clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(9H-pyrido[3,4-blindole-3-
carbonylyhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-indole-5-carbonylyhexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(9H-carbazole-3-carbonylyhexahydropyrrolo[3,4-
clpyrrole-2{1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-indazole-5-carbonyl)hexahydropyrrolo[3,4-clpyrrole-
2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-benzo[dJimidazole-S-carbonyl)hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate;

trans-3,5-dichlorobenzyl 2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)hexahydro-1H-
pyrrolo{3,4-clpyridine-5(6H)-carboxylate;

cis-3,5-dichlorobenzyl 2-(1H-benzo[d}{ 1,2,3 Jtriazole-5-carbonyl)hexahydro-1H-
pyrrolo{3,4-c]pyridine-5(6H)-carboxylate;

(3aR,8aS)-3,5-dichlorobenzyl 2-(1H-benzo[d}[1,2,3]triazole-5-
carbonyl)octahydropyrrolo[3,4-dJazepine-6(7H)-carboxylate;

(1H-benzotriazol-5-yl)- {(3aS,6aR )-5-[2-(3-chloro-phenyl)-ethanesulfonyl}-hexahydro-
pyrrolo{3,4-c]pyrrol-2-yl} -methanone;

(3aR,6aS)-3,5-dichlorobenzyl 5-(4,5,6,7-tetrahydro-1H-benzo[d][ 1,2,3]triazole-5-
carbonyl)yhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyloctahydropyrrolo[3,4-dJazepin-
6(7H)-y1)-3-(3-chlorophenyl)-2,2-dimethylpropan-1-one;
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(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 }triazole-5-carbonyl)octahydropyrrolof3.4-
d]azepin-6(7H)-y1)-3-(3-fluoro-4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(3aSR,6SR, 7aSR)-6- {(32S,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-

octahydro-pyrrolo[3,4-dJazepine-2-carbonyl}-hexahydro-benzooxazol-2-one;

(E)-1-[(3aS,8aR)-2~(benzo{c][1,2,5]oxadiazole-5-carbonyl)-octahydro~pyrrolo[3,4-
dlazepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d}{1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4~
dJazepin-6(7TH)-y1)-3-(2-methyl-4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolof3,4-
d]azepin-6(7H)-yl)-3-(3-fluoro-4-methoxyphenyl)prop-2-en-1-one;

(E)-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrolo[3,4-dlazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one

(E)-1-[(3aS,8aR)-2-((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one (E)-1-
[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepin-6-y1}-3-(2-
isopropyl-phenyl)-prop-2-ene-1-one;

trans-3,5-dichlorobenzyl 2-(2-0x0-2,3-dihydrobenzo[dloxazole-6-carbonyhhexahydro-1H-

pyrrolo{3,4-c]pyridine-5(6H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(2-ox0-2,3-dihydrobenzo[d]oxazole-6-
carbonyl)hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

6-{(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolo[ 3,4~

dJazepine-2-carbonyl}-3H-benzooxazol-2-one;

(3aR,5s,6a8)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yloxy)hexahydrocyclopenta[clpyrrole-2(1H)-carboxylate;

(3aR,51,6aS)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[djoxazol-6-
yloxy)hexahydrocyclopenta[cipyrrole-2(1H)-carboxylate;
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(3a8,6a8)-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate,

trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo] 3,4-c]pyridine-2-carboxylic acid

3-methanesulfonyl-5-trifluoromethyl-benzyl ester;

(3aR,6aR)-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonylyhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepine-6-carboxylic

acid 3-methanesulfonyl-5S-trifluoromethyl-benzyl ester;

(3aS,8aR)-2-( IH-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-d]azepine-6-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,6aR)-5-( 1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 3-methanesulfonyl-S-trifluoromethyl-benzyl ester;

cis-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylate;

(3aS,7aR)-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolof3,4-c]pyridine-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

trans-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-cpyridine-2(3H)-carboxylate;

(3aR,8aS)-3,5-dichlorobenzyl 6-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)octahydropyrrolo[3,4-d]azepine-2(1 H)-carboxylate;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 1-(3-chloro-phenyl)-cyclopropy! ester;
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(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo3,4-c]pyrrole-2-carboxylic
acid bicyclo[4.1.0Thept-7-yimethyl ester;

(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid adamantan-2-ylmethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 1-fluoro-cyclohexylmethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-c]pyrrole-2-carboxylic

acid 2-adamantan-2-yl-cthyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 2-adamantan-1-yl-ethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid adamantan- 1-ylmethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid cyclohexylmethy! ester;

cis-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic acid 3-
(2,2,2-trifluoro-1-methoxy-ethyl)-benzyl ester;

cis-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic acid 3-
(2,2,2-trifluoro-1-hydroxy-ethyl)-benzyl ester;

(3aR,6aS)-2-cyclohexylethyl 5-(1H-benzo[d]}{1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-5-trifluoromethoxy-benzyl ester;

(3aR,6aS)-3-chloro-5-cyanobenzyl 5-(1H-benzo[d][1,2,3 Jtriazole-5-
carbonylhexahydropyrrolo{3,4-c]pyrrole-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-trifluoromethoxy-benzy! ester;
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(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-5-trifluoromethyl-benzyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-chloro-5-trifluoromethoxy-benzyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-fluoro-3-trifluoromethoxy-benzyl ester;

(3aR,6aS)-3-cyano-5-fluorobenzyl 5-(1H-benzo[d][1.2,3]triazole-5-
carbonyl)hexahydropyrrolo{3,4-clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3-chloro-5-methoxybenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonylhexahydropyrrolo[3,4-cipyrrole-2(1H)-carboxylate;

(3aS,6aR)-5~(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid (1S,4R)-3-mcthyl-bicyclo[2.2.1]hept-2-ylmethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid (1R, 45})-1-bicyclo[2.2.1 thept-2-ylmethyl ester;

(3aR,58,6aS)-5-[(3H-[1,2,3]triazol-4-ylmethyl)-carbamoyl}-hexahydro-
cyclopentafclpyrrole-2-carboxylic acid 3,5-dichloro-benzyl ester;

(3aS,6aS8)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,6aR)-5-[(1H-[1,2,3]triazol-4-ylmethyl)-carbamoyl]-hexahydro-pyrrolo[3,4-cpyrrole-

2-carboxylic acid 3,5-dichloro-benzyl ester;

(3aS,6aS8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3.4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl cster;

(3aR,5r,6a8)-3,5-dichlorobenzyl 5-(2-ox0-2,3-dihydrobenzo|dloxazol-6-
ylaminoYhexahydrocyclopentafc]pyrrole-2(1H)-carboxylate;

(3aR,6a8)-3,5-dichlorobenzyl 5-((1H-benzo[d}imidazol-5-
ylmethylDhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;
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1-((3aR,6aS)-5-((1H-benzo[d][ 1,2,3 ]trtazol-5-ylymethyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y1)-3-(3,5-dichlorophenyl)propan-1-one;

(3aR,6a8)-3,5-dichlorobenzyl 5-((1H-indazol-5-ylymethylyhexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-((2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yhmethylhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

6-(((3aR,6aS)-5-(3-(3,5-dichlorophenyl)propanoylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yDmethyl)benzo[{dJoxazol-2(3H)-one;

4-{(E)-3-[(3aS,8aR)-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo| 3,4-d)azepin-6-

yl]-3-oxo-propenyl }-benzonitrile;

(E)-1-[(3aS,8aR)-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-djazepin-6-yi]-3-

(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(3aR,6a8)-3,5-dichlorobenzyl 5-(2-ox0-2,3-dihydrobenzo[djoxazol-6-
yisulfonylhhexahydropyrrolo[3,4-clpyrrole-2{ 1 H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3 }triazolo[4,5-c]pyridine-5-
carbonylyhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate,;

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-[ 1,2,3]triazolo[4,5-c]pyridine-5-carbonyl)-
octahydro-pyrrolo[3,4-d]azepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-pyrazolo{4,3-c]pyridine-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

cis-3-<((3aR,8aS)-6-((E)-3-(4-(trifluoromethoxy)phenyhacryloylhdecahydropyrrolo{3,4-
dlazepine-2-carbonyl)hcxahydrooxazolo[5,4-c]pyridin-2(1H)-one;

6-{(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolo[3,4-
dlazepine-2-carbonyl}-5,6,7,8-tetrahydro-1H-[ 1,6 Jnaphthyridin-2-one;

(3aR,7aR)-5-{(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-
pyrrolo[3,4-dJazepine-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-one;
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(E)-1-[(3aS,8aR)-2-(7,8-Dihydro-5H-[ 1,6 Jnaphthyridine-6-carbonyl)-octahydro-

pyrrolo[3,4-d]azepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-3~(4-trifluoromethoxy-phenyl)-1-{(3aS,8aR)-2-(2-trifluoromethyl-5,6-dihydro-8H-
[1,2,4]triazolo[1,5-a]pyrazine-7-carbonyl)-octahydro-pyrrolo[3,4-d)azepin-6-ylj-prop-2-

enc-1-one;

(3aS,8aR)-6-[(E)-3-(3-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolo{3,4-
d]azepine-2-carboxylic acid (1H-[1,2,3}triazol-4-ylmethyl)-amide;

(3aR,8aS)-N-((1H-1,2,3-triazol-5-ylymethyl)-6-((E)-3-(4-
(trifluoromethoxy)phenylacryloyloctahydropyrrolo[3,4-dlazepine-2(1H)-carboxamide;

(3a8,6aR)-5-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-hexahydro-pyrrolo[3,4-
clpyrrole-2-carboxylic acid (1H-{1,2,3]triazol-4-yimethyl)-amide;

(3aR,8a8)-N-((1H-1,2,3-trtazol-5-yhmethy!)-6-((E)-3~(3-fluoro-4-
(triftluoromethoxy)phenylacryloyloctahydropyrrolo[3,4-dJazepine-2(1H)-carboxamide;

(3a8,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolo[3,4-
dJazepine-2-carboxylic acid (4H-{1,2 4]triazol-3-ylmethyl)-amide;

(E)-1-[(3a8,8aR)-2-(6,7-dihydro-4H-[1,2,3]triazolo[ 1,5-a]pyrazine-3-carbonyl)-octahydro-

pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-pheny!)-prop-2-ene-1-cne;

(E)-1-{(3aS,8aR)-2-(1,4,6,7-tetrahydro-imidazo[4,5-c]pyridine-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(3aR,8a8)-N-((1H-1,2,3-triazol-5-yl)methyl)-N-methyl-6-((E)-3-(4-
(trifluoromethoxy)phenylacryloyl)octahydropyrrolo3,4-djazepine-2(1H)-carboxamide;

(3aS,8aR)-6-[3-(3-chloro-phenyl)-2,2-dimethyl-propionyl]-octahydro-pyrrolo[3,4-
djazepine-2-carboxylic acid (3H-{1,2,3]triazol-4-ylmethyl)-amide;

(3aR,8aS)-N-(2-(1H-1,2,3-triazol-5-yl)ethyl)-6-((E)-3-(4-
(trifluoromethoxy)phenyl)acryloyljoctahydropyrrolo[3,4-dJazepine-2(1H)-carboxamide;
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(3aR,7aS)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-5-carboxylic

acid 3,5-dichloro-benzyl ester;

(3aS,7aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-cJpyridine-5-carboxylic

acid 3,5-dichloro-benzyl ester;

(+)-trans-3,5-dichlorobenzyl 2-(1H-benzo[d]{1,2,3Jtriazole-5-carbonylyhexahydro-1H-
pyrrolof3,4-clpyridine-5(6H)-carboxylate;

(-)-trans-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-c]pyridine-5(6H)-carboxylate;

(-)-trans-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl}hexahydro-1H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylate;

(+)-trans-3,5-dichlorobenzyl 5-(1H-benzo[d][ 1,2,3]triazole-5-carbonylyhexahydro-1H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylatc;

(E)-1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-5-yl]-3-
(3,5-dichloro-phenyl)-prop-2-en-1-one;

(1H-benzotriazol-5-yl)- {trans-2-[5-(4-chloro-phenyl)-[ 1,3,4Joxadiazol-2-yl]-octahydro-
pyrrolo[3,4-clpyridin-5-yl}-methanone;

(E)-1-((3aR,6aS)-5-(1H-benzo[d][1,2,3 ]triazole-5-carbonyl)hexahydropyrrolo[3,4-
clpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(1H-benzotriazol-5-yh)-[(3aR,6aS)-5-(5-chloro- 1 H-indole-2-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl}-methanone;

(E)-1-[(3aR,6a5)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yi]-
3-(3-fluoro-5-trifluoromethyl-phenyl)-prop-2-ene-1-one;

1-[(3aR,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c|pyrrol-2-yi]-3-(3-

fluoro-5-trifluoromethyl-phenyl)-propan-1-one;

(1H-benzotriazol-5-y)-[(3aR,6aS)-5-(6-chloro-1H-indole-2-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrol-2-yl}-methanone;
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(E)-1-((3aR,8a8)-2-(1H-benzo[d]}[1,2,3 Jtriazole-5-carbonyljoctahydropyrrolo]3,4-
dlazepin-6(7H)-y1)-3-(4-(trifluoromethylsulfonylyphenylprop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-(4-chlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3 triazole-5-carbonyloctahydropyrrolof3,4-
dlazepin-6(7H)-yl)-3-p-tolylprop-2-en-1-one;

4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-0x0prop-1-enyl}-N,N-dimethylbenzenesulfonamide;

(E)»-1-((3aR,8aS)-2-(1H-benzold]{ 1,2,3]triazole-S-carbonyloctahydropyrrolof3,4-
d]azepin-6(7H)-yl)-3-(4-methoxyphenylyprop-2-en-1-one;

(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazole-5-carbonyloctahydropyrrolof3,4-
d]azepin-2(1H)-yD)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

4-((E)-3-((3aR,8a8)-2-(1H-benzo[d}{ 1.2,3}triazole-5-carbonylyoctahydropyrrolo]3,4-
dlazepin-6(7H)-yl}-3-oxoprop-1-enyl}benzonitrile;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3triazole-5-carbonyl)hexahydropyrrolo[3,4-
clpyrrol-2(1H)-yD)-3-(4-(trifluoromethoxy)phenylyprop-2-en-1-one;

1-((3aR,6aS)-5-(1H-benzo[d]{1,2,3}triazole-5-carbonylhexahydropyrrolo[3,4-cipyrrol-
2(1H)-y)-3-(4-(trifluoromethoxy)phenyl)propan-1-one;

(E)-1-((3aR,8aS)-2~(1H-benzo[d][1,2,3 }triazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-(4-fluorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8a8)-2-(1H-benzo[d}[ },2,3 }iriazole-S-carbonyhoctahydropyrrolof3,4-
dJazepin-6(7H)-y1)-3-phenylprop-2-cn-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyloctahydropyrrolo[3,4-
dlazepm-6(7H)-yl}-3-(pyridin-2-yl)prop-2-en-1-one;

(E)-1-((3aR ,8a8)-2-(1H-benzol{d][1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)-yD)-3~(pyridin-3-yl)prop-2-en-1-one;
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(E)-1-((3aR,8aS)-2-(1H-benzo{d][1,2,3 Jtriazole-5-carbonyljoctahydropyrrolo[3,4-
d]azepin-6(7H)-yl}-3-(3-chiorophenylprop-2-en-1-one;

(E)-1-((3aR,8a8)-6-(1H-benzo[d][1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-2(1H)-yl)-3-(4-chlorophenylyprop-2-en-1-one;

(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-2(1H)-yD)-3-(3-(trifluoromethoxy)phenyl}prop-2-en-1-one;

(E)-1-((3aR,8a8)-2-(1H-benzo[d][ 1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo]3.4-
d]azepin-6(7H)-yl)-3-(4-(difluoromethoxy)phenylyprop-2-en-1-one;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazole-5-carbonylyhexahydropyrrolo[3,4-
clpyrrol-2(1H)-yl)-3-(3-(trifluoromethoxy)phenyl)yprop-2-en-1-one;

4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][1,2,3 ]triazole-3-carbonylyhexahydropyrrolo[3,4-
clpyrrol-2(1H)-yh)-3-oxoprop-1-enyl)benzonitrile;

(E)-1-((3aS,6aS)-5-(1H-benzo[d][ 1,2,3}triazole-5-carbonyl)hexahydropyrrolof3,4-clpyrrol-
2(1H)-yly-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(-)-(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-2-yl}-3-

(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(+)-(E)-1-[trans-5~(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-2-yl]-3-

(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d]}[ 1,2,3 ]triazole-5-carbonyljoctahydropyrroio[ 3,4~
d]azepin-6(7H)-y1)-3-(3,5-dichlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 }triazole-5-carbonyljoctahydropyrrolo[3,4-
d]azepin-6(7H)-yl)-3-(pyridin-4-yhprop-2-en-1-onge;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3 triazole-5-carbonyloctahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-(2,4-difluorophenyl)prop-2-¢n-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
djazepin-6(7H)-y1)-3-(2,4-dichlorophenyl)prop-2-en-1-one;
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(E)>-1-((3aR,8aS)-2-(1H-benzo[d]{1,2,3 Jtriazole-5-carbonyljoctahydropyrrolof3,4-
djazepin-6(7H)-yl)-3-(3,4-dichlorophenyl)prop-2-en-1-one;

(E)-1-[(3aS,7aS)-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-cJpyridin-2-yl]-
3-(4-difluoromethoxy-phenyl)-prop-2-ene-1-one;

4-{(E)-3-[(3aS,7aS)-5-(1 H-benzotriazole-5-carbonyl)-octahydro~pyrrolo[3,4-c]pyridin-2-

yi]-3-oxo-propenyl}-benzonitrile;

4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3 }triazole-5-carbonyljoctahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-oxoprop-1-enyl)-3-fluorobenzonitrile;

4-({E)-3-((3aR,6aR)-5-(1H-benzo[d]{1,2,3 Jtriazole-5-carbonyl)hexahydropyrrolo[3,4-
c]pyrrol-2(1H)-yh)-3-oxoprop-1-enyl)-3-fluorobenzonitrile,

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3}triazole-5-carbonylyhexahydropyrrolo[3,4-
cpyrrol-2(1H)-yl)-3-(4-(difluoromethoxy)phenyl)prop-2-en- 1 -one;

(E)-1-[cis-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-c]pyridin-5-y1]-3-(4-

trifluoromethoxy-phenyl)-prop-2-ene-1-one;

3-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonylyoctahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitrile;

(E)-1-((3aR,8aS)-2-(1H-benzo[d]{ 1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
djazepin-6(7H)-y1)-3-(2-fluoro-4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(E)-1-((3aR,6aR)-5-(1H-benzo[d}[ 1,2,3]triazole-5-carbonyl)hexahydropyrrolo[3,4-
c]pyrrol-2(1H)-y1)-3-(2-fluoro-4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(E)-1-((3aR,6aR)-53-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydropyrrolo[3,4-
cJpyrrol-2(1H)-yl)-3-(4-chloro-2-flusrophenyl)prop-2-en-1-onc;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][ 1,2,3]triazole-5-carbonyljhexahydropyrrolo[3,4-
clpyrrol-2(1H)-yh)-3-(3,5-dichlorophenyl)prop-2-en-1-one;
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(E)-1-((3aR,6aS)-5-(4,5,6,7-tetrahydro-1H-benzo[d]}[ 1,2,3 }triazole-5-

carbonyl)hexahydropyrrolo[3,4-clpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-

en-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5S-carbonyl)-hexahydro-pyrrolo[3,4-cjpyrrol-2-y1}-3~(4~

trifluoromethoxy-phenyl)-propan-1-one;

(E)-1-[(3aS,6aR)-5-(1,4,6,7-tetrahydro-{ 1,2,3Jtriazolof4,5-c]pyridine-5-carbonyl)-
hexahydro-pyrrolo|3,4-cipyrrol-2-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR ,6aR)-5-( | H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-clpyrrol-2-yl]-
3-(3-chloro-5-methanesulfonyl-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-
3-(3,5-dimethoxy~phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo]3,4-c pyrrol-2-yi]-
3-(3-chloro-5-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrol-2-yi}-

yi2

3-(3-chloro-5-methoxy-phenyl)-prop-2-ene-1-one;

3-{(E)-3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-

yl}-3-oxo-propenyl}-S-chloro-benzonitrile;

(Ey-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo] 3,4-cjpyrrol-2-yi]-

3-(3-methoxy-5-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR}-5-(1,4,6,7-tetrahydro-[1,2,3 }triazolo[4,5-c]pyridine-5-carbonyl)-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-[ 1,2,3]triazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolof3,4-clpyrrol-2-y1}-3-(4-trifluoromethoxy-phenyl)-propan-1-one;

(3aR,7aR)-5-{(3aR,6aR)-5-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl}-hexahydro-
pyrrolo[3,4-cjpyrrole-2-carbonyl}-hexahydro-oxazolo{5,4-clpyridin-2-one;



10

15

20

25

WO 2014/048865 PCT/EP2013/069679

-37-
(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4-trifluoromethoxy-phenyl)-propionyl]-hexahydro-

pyrrolo[3,4-clpyrrole-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-
3-phenyl-prop-2-ene-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-cjpyrrol-2-yl]-3-

phenyl-propan-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-
3-(4-trifluoromethyl-phenyl)-prop-2-ene-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrol-2-yl}-3-(4-

trifluoromethyl-phenyl)-propan-1-one;

(3aR,6aS)-N-((1H-1,2,3-triazol-5-y)methyl)-N-methyl-5-(3-(4-
(trifluvoromethoxy)phenyl)propanoyl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;

(3aR,8aS)-N~((1H-1,2,3-triazol-5-ylymethyl)-6-((E)-3~(3-fluoro-4-
(trifluoromethoxy)phenyllacryloyl)-N-methyloctahydropyrrolo]3,4-dlazepine-2(1H)-

carboxamide;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-3-(6-

trifluoromethy!-pyridin-3-yl)-propan-1-one;

I-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-cjpyrrol-2-y1}-2-(4-

trifluoromethoxy-phenoxy)-ethanone;

1-{(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-cjpyrrol-2-yl]-2-(4-

chloro-2-1sopropyl-5-methyl-phenoxy)-ethanone;

1-[(3aR,6aR)-5-( 1H-benzotriazole-5-carbonyl}-hexahydro-pyrrolo]3.4-clpyrrol-2-y1]-3-
biphenyl-4-yl-propan-1-one;

(E)-1-({(3aR,8aS)-2-(1H-benzo[d][ 1,2,3 ]triazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-(4-fluoro-2-(trifluoromethyl)phenyl)prop-2-en-1-one;
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1-[(3a8,6aR)-5-(1 H-Benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-
(4-chloro-2-isopropyl-5-methyl-phenoxy)-cthanone;

(E)-1-((3aR,8a5)-2-(1H-benzo{d]}] 1,2,3 jtriazole-5-carbonyhoctahydropyrrolof3,4-
d]azepin-6(7H)-yD)-3-(4-(methylsulfonyl)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 ]triazole-5-carbonyl)octahydropyrrolo{3,4-
d]azepin-6(7H)-yl)-3-(4-(trifluoromethylthio)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 }triazole-S-carbonyloctahydropyrrolo[3,4-
d]azepin-6(7H)-yl}-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

1-((3aR,6aS)-5-(1H-benzo[d]{1,2,3]triazole-5-carbonyl)hexahydropyrrolo[3,4-clpyrrol-
2(1H)-y1)-2-(3-(trifluoromethoxy)phenoxy)ethanone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3~(3-(trifluoromcthoxy)phenyl)prop-2-en-1-one;

(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolof3,4-clpyridin-2-yl]-3-(3-

trifluoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-2-y1}-3-(4-

trifluoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-{trans-5-(1H-benzotriazole-5-carbonyl)-octahiydro-pyrrolof3,4-clpyridin-2-y1}-3-(3-
chloro-5-trifluoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-{trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-2-y1]-3-
(3,5~dichloro-phenyl)-prop-2-en-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(6-phenyl-pyridin-3-yh-prop-2-ene-1-onc;

(E)-1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-cJpyrrol-2-yl]-
3-(5-trifluoromethyl-pyridin-2-yl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5~(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yi}-
3-(4-pyridin-4-yl-phenyl)-prop-2-ene-1-one;
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(E)-1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3.,4-clpyrrol-2-yl}-

3-(4-pyridin-3-yl-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(4-pyridin-2-yl-phenyl)-prop-2-ene-1-one;

1-[(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-2-(4-

chloro-3-methyl-phenoxy)-ethanone;

1-[(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-y1}-2-(4-

chloro-2-methyl-phenoxy)-ethanone;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-
3~(5-phenyl-pyridin-2-yl)-prop-2-ene-1-one;

(E)-1-((3aR,8aS)-2~(1H-benzo{d][1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-6(7H)-yl)-3-(4~(trifluoromethylsulfinyl)yphenylhprop-2-cn-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-d)azepin-
6(7H)-y1)-3-(3-fluoro-4-(trifluoromethoxy)phenyl}propan-1-one;

(3aR,8aS)-N~((1H-1,2,3-triazol-5-ylymethyl)-N-methyl-6-(3-(4-
(triﬂuoi’ometho xy)phenyl)propanoyl)octahydropyrrolo[3.4-dJazepine-2(1H)-carboxamide;

(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)methyl)-6-(3-(3-fluoro-4-
(trifluoromethoxy)phenylypropanoyl)-N-methyloctahydropyrrolo[3,4-dlazepine-2(1H)-

carboxamide;

1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-3-(4-

difluoromethoxy-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-3-(2-

fluoro-4-trifluoromethoxy-phenyl)-propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-fluoro-2-(trifluoromethyl)phenyl)propan-1-one;
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1-((3aR,8aS)-2-(1H-benzo[d]{ 1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-dlazepin-
6(7H)-y1)-3-(2-methyl-4-(trifluoromethoxy)phenyl)propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-dJazepin-
6(7H)-y1)-3-(3-fluoro-4-methoxyphenyl)propan-1-one;

1-{(3a8§,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-djazepin-6-y1]-3-(2-
isopropyl-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo] 3,4-cpyrrol-2-y1}-3-(5-
trifluoromethyl-pyridin-2-yl)-propan-1-one;

I-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cJpyrrol-2-yl1}-3-(5-
phenyl-pyridin-2-yl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cpyrrol-2-yli]-3-(4-
pyridin-4-yl-phenyl)-propan-1-one;

I-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yij-3-(4-
pyridin-3-yl-phenyl)-propan-1-one;

I-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(4-
pyridin-2-yl-phenyl}-propan-1-one;

(3aS,8aR)-6-[3-(4-trifluoromethoxy-phenyl)-propionyl}-octahydro-pyrrolo[3,4-d]azepine-
2-carboxylic acid [2-(3H-[1,2,3]triazol-4-yI)}-ethyl]-amide;

(E)-3-[4-(trifluoro-methoxy)-phenyl]-1-[(3aS,8aR)-2-((S)-4,5,6, 7 -tetrahydro-1H-
imidazo([4,5-c]pyridine-6-carbonyl}-octahydro-pyrrolo[3,4-djazepin-6-yl}-prop-2-ene-1-

one hydrochloride;
and pharmaceutically acceptable salts thercof.

Also particular examples of compounds of formula (I) as described herein are selected

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridine-5-carboxylic acid

3-chloro-5-methanesulfonyl-benzyl ester;
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trans-2-( 1 H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-5-carboxylic acid

4-triflucromethoxy-benzyl ester;

1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-5-y1}-2-(4-

trifluoromethoxy-phenoxy)-ethanone;

(E)-1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-c]pyridin-5-y1}-3-(4-

trifluoromethoxy-phenyl)-propenone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyloctahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-(3-chloro-5-(trifluoromethyl)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8a5)-2-(1H-benzo[d][ 1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yh)-3-(4-methoxy-2-(trifluoromethyl)phenylprop-2-en-1-one;

(E)-1-((32aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolo]3,4-
dJazepin-6(7TH)-yl)-3-(2-cyclopropylphenyl)prop-2-en-1-onc;

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolof 3,4-c]pyridine-5-carboxylic acid

4-fluoro-2-trifluoromethyl-benzyl ester;

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-5-carboxylic acid

2-cyclopropyl-4-trifluoromethyl-benzyl ester;

1-{(3a8S,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepin-6-yl]-2-(2-

trifluoromethoxy-phenoxy)-ethanone;

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-cpyridine-5-carboxylic acid

2-methoxy-4-triflucromethoxy-benzy! ester;

4-{2-[(3a8S,8aR }-2~(1 H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-d]azepin-6-yl]-2-

oxo-cthoxy}-3-trifluoromethyl-benzonitrile;

1-[(3aS,8aR )-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepin-6-yl1]-2-(4-
chloro-2-1sopropyl-5-methyl-phenoxy)-ethanone;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-djazepin-6-y1}-2-[4-
methyl-2-(1-methyl-pyrrolidin-3-yl)-phenoxy]-ethanone;
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1-[(3a85,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3.,4-djazepin-6-yl}-2-(2-

chloro-4-fluoro-phenoxy)-ethanone;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonylyoctahydropyrrolo[3,4-djazepin-
6(7H)-yl)-2-(2-chloro-4-(trifluoromethyl)phenoxy)ethanone;

1-((3aR,8aS8)-2-(1H-benzo[d][1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-d}azepin-
6(7H)-y1)-2-(6-isopropyl-3,3-dimethyl-2,3-dihydro-1H-inden-5-yloxy)ethanone;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepine-6-carboxylic

acid 2-fluoro-4-trifluoromethoxy-benzyl ester;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-dazepin-
6(7H)-yl)-2-(5-chloro-2-(trifluoromethyl)phenoxy)ethanone;

1-[(3a8,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,32,4,5,7,8,8a-octahydropyrrolo[3,4-
d]azepin-6-yl}-2-(2-tert-butyl-4-methoxyphenoxy)ethanone;

4-[2-{(3a8,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrrolo[3,4-
dlazepin-6-yl]-2-oxoethoxyl-3-propan-2-ylbenzonitrile;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrrolo[3,4-
dJazepin-6-yl]-3-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]propan-1-one;

1-[(3aS5,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,32.4,5,7,8,8a-octahydropyrrolo[3,4-
dlazepin-6-yl}-3-[2-fluoro-4-(2,2,2-trifluorocthoxy)phenyljpropan-1-one;

(3a8S,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepine-6-carboxylic
acid 3-fluoro-4-(2,2,2-trifluoro-ethoxy)-benzyl ester;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dazepine-6-carboxylic
acid 2-fluoro-4-(2,2,2-trifluoro-cthoxy)-benzyl ester;

(3a8,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-dJazepine-6-carboxylic
acid 4-(2,2,2-trifluoro-ethoxy)-benzy! ester;

(3aS,6aS)-5-(3H-{1,2,3]triazolo{4,5-b]pyridinc-6-carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;
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1-[(3aR,6aR)-5-(1H-triazolo[4,5-b]pyridine-5-carbonyl)-1,3,3a,4,6,6a-

hexahydropyrrolo[3,4-cJpyrrol-2-yl]-3-[4-(trifluoromethoxy)phenyljpropan-1-one;

(3aS,6aS)-5-(3H-[1,2,3Jtriazolo[4,5-c]pyridine-6-carbonyl)-hexahydro-pyrrolo[3,4-

c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3a8,6aS)-5~(4-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cJpyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(7-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cpyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(6-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-(4-chloro- 1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-

carboxylic acid 4-triffluoromethoxy-benzyl ester;

(3aS,6aS)-5-(6-trifluoromethyl-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 4-triflucromethoxy-benzyl ester;

(3aS,6aS)-5-(4-methyl-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(6-methyl-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3 ,4-c|pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

1-[(3aR,6aR)-5-(4-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrol-2-
yl]-3-(4-trifluoromethoxy-phenyl)-propan-1-one;

{4-cthoxyquinolin-2-y1)((32S,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d][ 1,2,3 Jtriazole-5-
carbonyljhexahydropyrrolo{3,4-cjpyrrol-2(1H)-yl)methanone;

(4-ethoxyquinolin-2-y1)((3aS,6aS)-5-(4-fluoro-1H-benzo[d][1,2,3 ]triazole-5-
carbonylyhexahydropyrrolo[3,4-clpyrrol-2(1H)-yl)methanone;

6-[(3aR,6aR)-2-[3-[4-(trifluoromethoxy)phenyl]propanoyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrole-5-carbonyl]-3H-1,3-benzoxazol-2-one;
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(3aS,6aS)-5-(2-0x0-2,3-dihydro-benzooxazole-6-carbonyl)-hexahydro-pyrrolo[3,4-

cpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-cyano-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbony!)-hexahydro-pyrrolo] 3,4-clpyrrole-2-carboxylic
acid 4-(1,1,2,2-tetrafluoro-ethoxy)-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{ 3,4-c]pyrrole-2-carboxylic

acid 4-difluoromethoxy-3-fluoro-benzyl ester;

(3aS,6aS)-5-(1H-[1,2,3Jtriazolo[4,5-b]pyridine-5-carbonyl)-hexahydro-pyrrolo[3,4-

cjpyrrole-2-carboxylic acid 3-fluoro-4-trifluoromethoxy-benzy! ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-difluoromethoxy-benzyl ester;

(3a8,6aS)-5-(1H-[1,2,3]triazolo[4,5-b]pyridine-5-carbonyl)-hexahydro-pyrrolo3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrole-2-carboxylic
acid 4-(2,2,2-trifluoro-cthoxy)-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid S-trifluoromethoxy-pyridin-2-ylmethyl ester;

(3aS,6a5)-5-((R)-4,5,6,7-tetrahydro- 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4~
c]pyrrole-2-carboxylic acid 4-cyano-2-isopropyl-benzyl ester;

(3a8S,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-
clpyrrole-2-carboxylic acid 4-cyano-2-isopropyl-5-methyl-benzyl ester;

(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 2-fluoro-4-trifluoromethoxy-benzyl ester;
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(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrole-2-carboxylic

acid 2-fluoro-4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo3,4-clpyrrole-2-carboxylic

acid 4-cyano-2-cthoxy-benzyl ester;

(3aS,6a8)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-

clpyrrole-2-carboxylic acid 3-fluoro-4-trifluoromethoxy-benzyl ester;

(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-¢clpyrrole-2-carboxylic

acid 4-cyano-2-isopropyl-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 4-cyano-2-isopropyl-5-methyl-benzyl ester;

(3aS,6a8)-5-(1,4,6,7-tetrahydro-[ 1,2,3}triazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 2-fluoro-4-trifluoromethyl-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethyl-benzyl ester;

(3a8,6a8)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

{3a8,6a8)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrole-2-carboxylic acid 4-trifluoromethyl-benzyl cster;

(3aS,6aS)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-

pyrrolof3,4-c]pyrrole-2-carboxylic acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,6aS)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-methanesulfonyl-benzyl ester;
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(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cipyrrole-2-carboxylic

acid 4-cyano-2-ethoxy-5-fluoro-benzyl ester;

(3aS,6aS)-5-(4-methoxy-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-cyclobutoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-isopropoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-(2,2,2-trifluoro-ethoxy)-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-¢c]pyrrole-2-carboxylic

acid 4-chloro-2-cthoxy-5-fluoro-benzyl ester;

(E)-1-[trans-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-clpyridin-5-y1}-3-(4-

trifluoromethoxy-phenyl)-propenone;

(3a8S,6a8)-5-(4-sulfamoyl-piperidine- 1-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzy! ester;

1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(6-
phenyl-pyridin-3-yl)-propan-1-one;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo|[3,4-clpyrrol-2-y1}-2-(2-

1sopropyl-phenoxy)-ethanone;

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrol-2-y1}-2-(2-

trifluoromethyl-phenoxy)-cthanonc;

1-{(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-¢|pyrrol-2-yi]-2-
(biphenyl-2-yloxy)-ethanone;

(E)-1-[(3aS,6aS)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrol-2-yl}-3-(4-trifluoromethoxy-phenyl)-propenone;
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1-((3aR,6aR)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d][ 1,2,3 Jtriazole-5-

_carbonyl)hexahydropyrrolo[3,4-clpyrrol-2(1H)-y1)-3-(4-(trifluoromethoxy)phenyl)propan-

I-ong;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1}-2-(2-

chloro-4-trifluoromethoxy-phenoxy)-ethanone;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-(2-
pyrrol-1-yl-phenoxy)-ethanone;

4-{2-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-y1}-2-

oxo-ethoxy}-3-methoxy-benzonitrile;

4-{2-[(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-2-

oxo-cthoxy}-benzonitrile;

1-[(3a8,6aS)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3 ,4-clpyrrot-2-yi]-2-

phenoxy-ethanone,

2-{2-[(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-

oxo-ethoxy}-5-trifluoromethoxy-benzonitrile;

1-((3aR,8aS)-2-(1H-benzo[d]{1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-dlazepin-

6(7TH)-y)-2-(2-isepropyl-5-methylphenoxy)ethanone;

(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(6-trifluoromethoxy-1 H-indole-2-carbonyl)-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-methanone;

(1H-benzotriazol-5-y)-[(3aS,6aS)-5-(5-trifluoromethoxy-1H-indole-2-carbonyl)-
hexahydro-pyrrolo|3,4-c]pyrrol-2-yl}-methanone;

1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo] 3,4-cjpyridin-5-y1}-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

1-[trans-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-clpyridin-5-y1]-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;
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1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyhoctahydropyrrolo[3,4-dJazepin-

6(7H)-yl)-3-(3-chloro-5-(trifluoromethyl)phenyl)propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyloctahydropyrrolo[3,4-djazepin-
6(7H)-yl)-3-(4-methoxy-2-(trifluoromethyl)phenyl)propan-1-one;

1-((3aR,8aS)-2-( 1H-benzo[d][1,2,3]triazole-5-carbonylyoctahydropyrrolo[3,4-d]azepin-
6(7TH)-y)-3«2-cyclopropylphenylypropan-1-one;

1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
clpyrrol-2-yl]-3-[3-methoxy-5-(trifluoromethoxy)phenyl]propan-1-one;

1-[(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3 4-¢c]pyrrol-2-yi]-2-(2-
isopropyl-5-methyl-phenoxy)-ethanone;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-c]pyrrol-2-y1]-2-(2-

bromo-4-trifluoromethoxy-phenoxy)-ethanone;

(1H-benzotriazol-5-y1)-{(3aR,6aR)-5-(4"-chloro-biphenyl-4-carbonyl)-hexahydro-
pyrrelo[3,4-clpyrrol-2-yl}-methanone;

4-{2-[(3aS,6aS})-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-2-

oxo-ethoxy}-3-isopropyl-benzonitrile;

2-(2-Acetyl-phenoxy)-1-[(3aS,6aS)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl]-ethanone;

4-{2-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-2-

oxo-ethoxy}-5-1sopropyl-2-methyl-benzonitrile;

{1H-benzotriazol-5-yD)-[(3aR,6aR)-5-(naphthalene-2-carbonyl)-hexahydro-pyrrolo[3,4-
clpyrrol-2-yl}-methanonc;

(1H-benzotriazol-5-yl)-[(3aS,6aS)-5-(4-methoxy-naphthalene-2-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrol-2-yl}-methanone;

4-{2-{(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-2-

oxo-ethoxy}-3-ethoxy-benzonitrile;
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1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3 4-cpyrrol-2-y1]-3-(3-

fluoro-4-trifluoromethoxy-phenyl)-propan-1-one;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-2-(4-

chloro-2-isopropyl-phenoxy)-ethanone;

[(3aS,6aS8)-5-(4"-Chloro-biphenyl-4-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-(R)-
4,5,6,7-tetrahydro-1H-benzotriazol-5-yl-methanone;

1-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-clpyrrol-2-yl}-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(4'-chloro-biphenyl-4-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl]-methanone;

1-[(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-[2-
(tetrahydro-furan-2-yl)-phenoxy]-cthanone;

(1H-benzotriazol-3-yl)-[(3aR,6aR)-5-(4-methoxy-naphthalene-2-carbonyl)-hexahydro-
pyrrolof3,4-clpyrrol-2-yli-methanone;

1-[(3a8,6aS)-5-( 1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-2-(2-
tert-butyl-phenoxy)-ethanone;

[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-[trans-
4-(4-chloro-phenyl)-cyclohexyl]-methanone;

1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3.4-clpyrrol-2-y1]-3-(3-

fluoro-4-trifluoromethyl-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-( 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-3-(2-

fluoro-4-trifluoromethyl-phenyl)-propan-1-one;

1-[(3a8S,6a8)-5-(1 H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[ 3,4~
¢lpyrrol-2-yl}-2-(2-pyridin-3-ylphenoxy)ethanone;

4-[3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[ 3,4-
¢lpyrrol-2-yl]-3-oxopropyl]-2-methyl-5-propan-2-ylbenzonitrile;
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4-[3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-

clpyrrol-2-yl}-3-oxopropyl]-3-propan-2-ylbenzonitrile;

[(3aR,6aR)-5-[1-(4-chlorophenylpiperidine~-4-carbonyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrroi-2-yl}-(1H-benzotriazol-5-ylymethanone;

[(3aS,6a8)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl]-(4-propan-2-yloxynaphthalen-2-ylymethanone;

[(3aS,6a8)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl]-(4-propan-2-yloxyquinolin-2-yhmethanone;

1~[(3aR,6aR)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl]-3-[ 2-fluoro-4-(trifluoromethoxy)phenyljpropan-1-

one;

4-[2-[(3aS,6a8)-5-[(5R)-4,5,6,7 -tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrol-2-yl]-2-oxoethoxy]-2-methyl-5-propan-2-ylbenzonitrile;

[(3a8S,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-S-carbonyll-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrol-2-yi}-[1-(2,2.2-triflucroethoxy)isoquinolin-3-ylJmethanone;

1-[(3a8S,6aS)-3-[(5R}-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,3a,4,6,6a-

hexahydropyrrolo[3,4-clpyrrel-2-y1l-2-(4-bromo-2-tert-butylphenoxy)ethanone;

1-{(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo{3,4-
clpyrrol-2-y1}-2-(4-bromo-2-tert-butylphenoxy)ethanone;

4-[2-[(3a8,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,32a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-2-oxoethoxy]-3-tert-butylbenzonitrile;

4-[2-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
clpyrrol-2-yli-2-oxoethoxy}-3-tert-butylbenzonitrile;

[(3a8,628)-5-[(5R)-4,5,0,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,32,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-[ 1-methyl-5-(trifluoromethoxy)indol-2-ylJmethanone;
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1-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-cjpyrrol-2-yl}-2-[4-(trifluoromethoxy)phenoxy]ethanone;

[(3aS,6aS8)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-(1-ethoxyisoquinolin-3-ylymethanone;

1-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
clpyrrol-2-yl1]-2-(2-tert-butyl-4-methoxyphenoxy)ethanone;

((3a8S,6a8)-5-(1H-benzo[d][1,2,3]triazole-5-carbonyljhexahydropyrrolo[3,4-clpyrrol-
2(1H)-y){(4-ethoxyquinolin-2-ylymethanone;

((3a8S,6aS)-5-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl}hexahydropyrrolo[ 3,4-c]pyrrol-
2(1H)-yh)(4-(2,2,2-trifluoroethoxy)quinolin-2-ylymethanone;

((3aS,6aS)-5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydropyrrolo[3,4-c¢]pyrrol-
2(1H)-yl)}(6-cyclobutoxy-5-(trifluoromethyl)pyridin-3-ylymethanone;

((3a8,6aS)-5-(1H-benzo|d}| 1,2,3 Jtriazole-5-carbonylyhexahydropyrrolo]3,4-c]pyrrol-
2(1H)-y1)(5-bromo-6-(2-methoxyethoxy)pyridin-3-yhmethanone;

((3aS,6aS)-5-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y)(5-bromo-6-(cyclopropylmethoxy)pyridin-3-ylymethanone;

((3aS,6a8)-5-(1H-benzo[d][1,2,3 Jtriazole-5-carbonylyhexahydropyrrolo{3,4-clpyrrol-
2(1H)-yh(5-cyclopropyl-6-(2,2,2-trifluoroethoxy)pyridin-3-ylymethanone;

((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y1)(6-(2,2,2-trifluoroethoxy)-5-(trifluoromethyl)pyridin-3-ylymethanone;

(1H-benzotriazol-5-yl)- {(3aS,6aS)-5-[4-(4-chloro-phenyl)-piperidine-1-carbonyl]-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl} -methanonc;

(1H-benzotriazol-5-y1)- {(3aS,6aS)-5-[4-(4-chloro-phenyl)-piperazine- 1 -carbonyl]-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl} -methanone;

and pharmaceutically acceptable salts thereof.
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Further particular examples of compounds of formula (1) as described herein are selected

trans-3,5-dichlorobenzyl 2-(1H-benzo[d][ 1,2,3]triazole-5-carbonylyhexahydro-1H-
pyrrolo[3,4-clpyridine-5(6H)-carboxylate;

trans-3,5-dichlorobenzyl 2-(2-ox0-2,3-dihydrobenzo[dJoxazole-6-carbonylhexahydro-1H-
pyrrolo|3,4-c]pyridine-5(6H)-carboxylate;

(3a8,6a8)-5-( 1 H-benzotriazole-5-carbonyl}-hexahydro-pyrrolo[ 3,4-clpyrrole-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,6aS)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3}triazole-5-carbonyl}hexahydropyrrolo[3,4-
clpyrrol-2(1H)-yl)-3-(4-{trifluoromethoxy)phenyl)prop-2-en-1-one;

1-((3aR,6aS)-5-(1H-benzo[d][ 1,2,3]triazole-3-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yD)-3-(4-(trifluoromethoxy)phenyl)propan-1-one;

I-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrol-2-yl}-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(4-

trifluoromethyl-phenyl)-propan-1-one;

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-2-(4-
chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;

and pharmaceutically acceptable salts thereof.

Also further particular examples of compounds of formula (I) as described herein are

selected from

trans-3,5-dichlorobenzyl 2-(1H-benzo[d][ 1,2,3]triazole-5-carbonylyhexahydro-1H-
pyrrolo[3,4-clpyridinc-5(6H)-carboxylate;
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trans-3,5-dichlorobenzyl 2-(2-o0x0-2,3-dihydrobenzofd]oxazole-6-carbonyl)hexahydro-1H-
pyrrolo[3.4-c]pyridine-5(6H)-carboxylate;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 3-chloro-53-methanesulfonyl-benzyl ester;

(3a8S,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;

(E)-1-((3aR,6aR)-5-(1H-benzo[d]}[1,2,3}triazole-5-carbonyl)hexahydropyrrolo[3,4-
clpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

1-((3aR,6aS)-5-(1H-benzo[d]{1,2,3}triazole-5-carbonylyhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)propan-1-one;

1-[(3aR,6aR)-5-( 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-c]pyrrol-2-y1}-3-(4-

trifluoromethoxy-phenyl)-propan-1-onc;

1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo]3,4-c]pyrrol-2-yl}-3-(4-

trifluoromethyl-phenyl)-propan-1-one;

1-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrol-2-yl]-2-(4-

chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;
and pharmaceutically acceptable salts thereof.

Processes for the manufacture of compounds of formula (I) as described herein are an

object of the invention.

The preparation of compounds of formula (I) of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the invention are shown in the following
gencral schemes. The skills required for carrying out the reactions and purifications of the
resulting products are known to those persons skilled in the art. In case a mixture of enantiomers
or diastercoisomers is produced during a reaction, these enantiomers or diastereoisomers can be
separated by methods described herein or known to the man skilled in the art such as e.g. (chiral)
chromatography or crystallization. The substituents and indices used in the following description

of the processes have the significance given herein.
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Compounds of general formula (1) can be synthesised from amine precursor 1 and

appropriate reagents, using methods well known in the art.

For instance, amine 1 is reacted with a suitable chloroformate ester of formula R'-0—
5  C(0)-Cl(2), or with an imidazole-1-carboxylate ester of formula (3A), or with a succinimidyl
carbonate derivative of formula (3B),, lcading to a compound of formula (I) wherein Y is -

0C(0)-

O
rL L .9
O Q 3A R\OJLO,N -

The reaction is performed in a suitable solvent such as dichloromethane, tetrahydrofuran,
10 N,N-dimethylformamide, acetonitrile, acetone, water, or mixtures thereof, in the presence or not
of a base, ¢. g., tricthylamine, diisopropylethylaminc, pyridine, potassium hydrogencarbonate,
potassium carbonate, at temperatures between 0°C and the boiling point of the solvent or solvent

mixture.

Chiloroformate esters 2 are commerciaily availabie or can be synthesised from the
15 corresponding alcohol of formula R*~OH, by reaction with phosgene or a phosgene equivalent (e.

g., diphosgene, triphosgene), as described in the literature.

Imidazole-1-carboxylate esters 3Aare synthesised from the corresponding alcohols of
formula R*~0OH, by reaction with 1,1'-carbonyldiimidazole. The reaction is performed at room
temperature, in a solvent such as dichloromethane, tetrahydrofuran or acetonitrile. The

20  imidazole-1-carboxylate esters 3A are typically not isolated but directly reacted with amines 1 as

described above.

Succinimidyl carbonate derivatives 3B are synthesised from the corresponding alcohols of
formula R'-OH, by reaction with N,N'-disuccinimidy! carbonate. The reaction is performed at

room temperature, in a solvent such as dichloromethane, tetrahydrofuran, or acctonitrile,
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optionally in the presence of a base, e. g., triethylamine. The succinimidyl carbonate derivatives
3B are typically not isolated but directly reacted with amines 1 as described above.

Alcohols of formula R'-OH are commercially available or can be produced by methods

described herein or known in the art.

Alternatively, amine 1 is reacted with a suitable N-(chlorocarbonyl)amine of formula
R'-N(R"-C(0)-Cl (4), or, in the case where R is H, with an isocyanate of formula R'-NCO (5),
leading to compounds of formula (I) wherein Y is -NRC(O)-.

N-(Chlorocarbonyl)amines (4) are synthesised from the corresponding amines of formula

R'-N(R7)H by reaction with phosgene or a phosgene equivalent, as described in the literature.

Isocyanates 5 are commercially available or can be prepared from the corresponding
amines of formula R'-NH,, by reaction with phosgene or a phosgene equivalent (e. g.,

diphosgene, triphosgene, 1,1'-carbonyldiimidazole), as described in the literature.

Alternatively, amine 1 is reacted with a suitable carboxylic acid of formula R'-COOH (6)
leading to a compound of formula (I), wherein Y is ~C(O)-. The reaction is performed in the
presence of a coupling agent such as 1,1'-carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide,
1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride, O-(benzotriazol-1-yl)-

NN, N’ N’ -tetramethyluironium hexafluoro-phosphate, O-(7-azabenzotriazol-1-y1)-N,N,N’ N’-
tetramethyluronium hexafluoro-phosphate or bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate, in aprotic solvents such as dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, N-methylpyrrolidinone and mixtures thereof at temperatures between -40°C
and 80°C in the presence or absence of a base such as triethylamine, diisopropylethylamine, 4-

methylmorpholine and/or 4-(dimethylamino)pyridine.

Amine 1 can also be reacted with suitable acylating reagents such as acyl chlorides of
formula R'~COCI (7) to lead to compounds of formula (1) wherein Y is —~C(O)~. The reaction is
performed in a solvent such as dichloromethane, tetrahydrofuran, or N,N-dimethylformamide, in
the presence of a base such as triethylamine or 4-methylmorpholine, at temperatures between
0°C and 80°C.

Carboxylic acids (6) and acyl halides (7) are commercially available or can be prepared as

described herein or in the literature.
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Alternatively, amine 1 is reacted with a suitable sulfonyl chloride of formula R'-SO,CI1(8),
leading to compounds of formula (I) wherein Y is —S(O,)~. The reaction is performed in a
suitable solvent such as dichloromethane, tetrahydrofuran, N,N-dimethylformamide, acetonitrile,
acetone, water, or mixtures thereof, in the presence of a base, e. g., triethylamine,
diisopropylethylamine, pyridine, potassium hydrogencarbonate, potassium carbonate, at

temperatures between 0°C and the boiling point of the solvent or solvent mixture.

Sulfonyl chlorides (8) are commercially available or can be synthesised as described herein

or in the literature.

Alternatively, amine 1 is reacted with a suitable chloro-oxadiazole reagent of general

formula 9, or with oxadiazolone reagent 10, leading to a compound of formula (I), wherein Y is

] 0 *
~
N-N

O o
R Ci R O
\/ .
=N =N
H
9 10

In the case where compounds of formula (I) are produced from amine 1 and chloro-
oxadiazole 9, the reaction is performed in the presence of a base, e. g., potassium carbonate,
triethylamine, or 1,8-diazabicyclo[5.4.0}undec-7-ene, in a solvent such as toluene, ethanol, N,N-

dimethylformamide, or 1,4-dioxane at temperatures between 20°C and 150°C.

In the case where compounds of formula (1) are produced from amine 1 and oxadiazolone
10, the reaction is performed in the presence of a coupling agent, e. g. benzotriazol-1-yl-oxy-tris-
(dimethylamino)-phosphonium hexafluorophosphate and a base, ¢. g., diisopropylethylamine or
4-methylmorpholine, in a solvent such as N,N-dimethylformamide, at temperatures between

20°C and 100°C as described in the literature.

Oxadiazolones 1€ are commercially available or can be produced as described in the

literature.
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Chloro-oxadiazoles 9 are commercially available or can be produced from the
corresponding oxadiazolones, by reaction with a suitable halogenating reagent, e. g. phosphorus

oxychloride and/or phosphorus pentachloride, at temperatures between 60°C and 120°C.

Alternatively, amine 1 is reacted with a suitable halo-thiadiazole reagent of general
formula 11 (X = Cl or Br), or with thiadiazolethione reagent 12, leading to compounds of (I)

[ S 1]
’\« )/".
N-N

wherein Y 18

1 S 1 S
R\« W/X R 1 \748
NN N—ﬁ

11 12

In the case where compounds of formula (I) are produced from amine 1 and halo-
thiadiazole 11, the reaction 1s performed in the presence of a base, e. g. potassium carbonate,
tricthylamine or 1,8-diazabicyclo[5.4.0Jundec-7-cne, in a solvent such as toluene, ethanol, N,N-

dimethylformamide or 1,4-dioxane, at temperatures between 20°C and 150°C.

In the case where compounds of formula (I) are produced from amine 1 and
thiadiazolethione 12, the reaction is performed in a solvent such as ethanol or N,N-

dimethylformamide at temperatures between 20°C and 100°C as described in the literature.

Thiadiazolethiones 12 are commercially available or can be produced as described in the

literature.

Halo-thiadiazoles 11 are commercially available or can be produced as described in the

literature.

Amines of general formula 1 are synthesised from suitably protected precursors 13,

PG—N AW 13
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Suitable protective groups (PG) are tert-butoxycarbonyl, benzyloxycarbonyl and
substituted benzyloxycarbonyl such as 3,5-dichloro benzyloxycarbonyl. The deprotection of

intermediates 13 can be performed using methods and reagents known in the art.

For instance, in the case where PG is optionally substituted benzyloxycarbonyl, the
5 deprotection may be performed by hydrogenation at pressures between 1 bar and 100 bar, in the
presence of a suitable catalyst such as palladium on activated charcoal, at temperatures between

20°C and 150°C in solvents such as methanol or ethanol.

Alternatively, in the case where PG is tert-butoxycarbonyl, the deprotection may be
performed in the presence of a suitable acid, e. g, hydrochloric acid or trifluoroacetic acid, in a
10  solvent such as water, 2-propanol, dichloromethane, or 1,4-dioxane at temperatures between 0°C
and 30°C.

Carbamates 13, wherein A is N are represented by general structure 13A.

PG—N N-—W 13A

q n

PG is a suitable protective group, ¢. g., tert-butoxycarbonyl, benzyloxycarbony! and

15 substituted benzyloxycarbonyl such as 3,5-dichloro benzyloxycarbonyl.

Carbamates 13A can be produced from amine precursors of general formula 14 by reaction

with appropriate reagents, using methods known in the art.

PG—N NH 14

For instance, 14 is reacted with alkylating agents of general formula X-CR’R*-R? (15)
20 where X is a leaving group such as Cl, Br, I, or OSO,CHs, leading to 13A, wherein W is
—~CR'R'-. This reaction is performed in a solvent such as tetrahydrofuran or N,N-
dimethylformamide, in the presence of a base, ¢. g. triethylamine or potassium carbonate, at

temperatures between 0°C and 100°C.
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Alternatively, for compounds of formula 13A, wherein W is ~CR*R* R 1s hydrogen,
alky! or cycloalkyl, and R is H, amine 14 is reacted with aldehydes or ketones of general
formula R*-C(0)-R? (16) in a reductive amination reaction, leading to 13A. This reaction is
performed in the presence of a suitable reducing agent, e. g., sodium borohydride or sodium
triacetoxyborohydride, in a solvent such as methanol, acetic acid, tetrahydrofuran, 1,2-

dichloroethane or mixtures thereof, at temperatures between 0°C and 50°C.

Alternatively, amine 14 is reacted with a suitable carboxylic acid of formula R*~COOH
(17), leading to compounds of formula 13A, wherein W is ~C(Q)-. The reaction is performed in
the presence of a coupling agent such as 1,1'-carbonyldiimidazole, N,N’-
dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride, O-
(benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate, O-(7-azabenzotriazol-
1-yD)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate or bromo-tris-pyrrolidino-
phosphonium hexafluorophosphate, in aprotic solvents such as dichloromethane, tetrahydrofuran,
N, N-dimethylformamide, N-methylpyrrolidinone and mixtures thereof at temperatures between -
40°C and 80°C in the presence or absence of a base such as tricthylamine, diisopropylethylamine,

4-methylmorphotine and/or 4-(dimethylamino)pyridine.

Alternatively, amine 14 is reacted with a suitable sulfonyl chloride of formula
R*-S0,Cl1 (18), leading to compounds of formula 134, wherein W is —S{O;)—. The reaction is
performed in a suitable solvent such as dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, acetonitrile, acctone, water, or mixtures thereof, in the presence of a base, €.
g. triethylamine, diisopropylethylamine, pyridine, potassium hydrogencarbonate, potassium

carbonate, at temperatures between 0°C and the boiling point of the solvent or solvent mixture.

Alternatively, amine 14 is reacted with a suitable N-{chlorocarbonyl)amine of formula
RZ-N(R®)-C(0)-Cl (19} leading to compounds of formula 13A, wherein W is —C(O)-NR°~, or
with an isocyanate of formula R>-NCO (20), leading to compounds of formula 13A, wherein W
is ~C({O)-NR®- and R® is H.

Alternatively, amine 14 is reacted with phosgene or phosgene equivalent (diphosgene,
triphosgene) in the presence of a base (e. g., pyridine, triethylamine) in a solvent such as
dichloromethane or tetrahydrofuran, to provide the corresponding N-(chlorocarbonyl)amine of
formula 21, which is then reacted with amine of formula HN(R®)R? (22), in the presence of a

base such as tricthylamine or diisopropylethylamine, in a solvent such as dichloromethane,
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tetrahydrofuran, or N,N-dimethylformamide, leading to compounds of formula 13A, wherein W
is ~C(O)-NR"-.

P .S
PG—N N~ 21
cl
G n

Alternatively, amine 14 is reacted with phosgene or a phosgene equivalent (diphosgene,
5 triphosgene) in the presence of a base (e. g., pyridine, triethylamine), in a solvent such as
dichloromethane or tetrahydrofuran, to the corresponding N-(chlorocarbonyl)amine of formula
21, which is then reacted with amines of formula H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X,
H-AA or H-AF, in the presence of a base such as triethylamine or diisopropylethylamine, in a
solvent such as dichloromethane, tetrahydrofuran, or N,N-dimethylformamide, leading to
10 compounds of formula 13A, wherein W is ~C(O)~ and R*isO,P,Q, R, T, U, V, X, AA or AF.

N-(Chlorocarbonyl)amines 19 are synthesised from the corresponding amines 22 by
reaction with phosgene or a phosgene equivalent (diphosgene, triphosgene) as described in the

literature.

Isocyanates 20 are commercially available or can be prepared from the corresponding
15 amines of formula R>-NHj, by reaction with phosgene or a phosgene equivalent (e. g.,

diphosgene, triphosgene, 1,1'-carbonyldiimidazole) as described in the literature.

Amines 14, alkylating agents 15, aldehydes/ketones 16, carboxylic acids 17, sulfonyl
chlorides 18, and amines 22 are commercially available or can be synthesised as described in the

Literature.

20 Carbamates 13 wherein A is CR® and R’ is H are represented by general formula 13B,
wherein PG is a suitable protective group, e. g tert-butoxycarbonyl, benzyloxycarbony! and

substituted benzyloxycarbonyl such as 3,5-dichloro benzyloxycarbonyl,

PG—N W 138

Compound 13B, wherein W is -NR -, is produced from ketone 23 by reaction with an

25  amine of formula HN(R®)R? (22) in the presence of a suitable reducing agent, , e. g. sodium
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borohydride or sodium triacetoxyborohydride, in a solvent such as methanol, acetic acid,

tetrahydrofuran, 1,2-dichloroethane, or mixtures thereof, at temperatures between 0°C and 50°C.

23

Ketones 23 and amines 22 are commercially available or can be prepared as described in

the literature.

Compound 13B, wherein W is -O— or —S—, is produced from alcohol 24 using methods and

reagents known in the art.

24

For instance, alcohol 24 is rcacted at room temperature with phenol HO-R? or thiophenol
HS-R? in the presence of triphenylphosphine and an dialkylazodicarboxylate, . g.
diisopropylazodicarboxylate or diethylazodicarboxylate, in a solvent such as toluene,

dichloromethane, or tetrahydrofuran, leading to 13B, wherein W is -O— or —S—.

In the case wherein W is ~O- or and R” is B, compounds of formula 13B can also be
produced from alcobol 24 in a three-step sequence. Therefore, 24 is reacted in step 1 at room
temperature with 2,4-dihydroxybenzoic acid alkyl ester in the presence of triphenyiphosphine
and an dialkylazodicarboxylate, ¢. g. diisopropylazodicarboxylate or diethylazodicarboxylate, in
a solvent such as toluene, dichloromethane or tetrahydrofuran, converting the hydroxy group into
a 3-hydroxy-4-(alkoxycarbonyl)-phenyl ether substituent. This is hydrolysed in step 2 to the
corresponding 3-hydroxy-4-carboxyphenyl group, using a base such as sodium hydroxide in
water and in the presence of co-solvents such as tetrahydrofuran and/or methano! or ethanol. In
step 3, the 3-hydroxy-4-carboxyphenyl ether intermediate can be subjected to a Curtius
rearrangement as described in the literature, e. g. by using diphenylphorphoryl azide, in a solvent
such as toluene, i the presence of a base, ¢. g., triethylamine, at temperatures between 60°C and
110°C, leading to the corresponding 2-ox0-2,3-dihydro-benzooxazol-6-yl ether 13B, wherein W
is —O- and R” is B.
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Alternatively, conversion of alcohol 24 to the corresponding methanesulfonate using

methanesulfonyl chloride in the presence of a base, e. g. triethylamine, in a solvent such as

dichloromethane or tetrahydrofuran, at temperatures between —20°C and -+30°C, and treatment of

the methanesulfonate intermediate with phenol HO-R” or thiophenol HS-R? in the presence of a
5 base, e. g., potassium carbonate, in a solvent such as N,N-dimethylformamide or acetonitrile, at

temperatures between 20°C and 100°C, leads to 13B, wherein W is —O- or ~S—.

Compound 13B, wherein W is ~SO;—, is produced from compound 13B, wherein W is —S—
by oxidation with a suitable reagent, e. g., hydrogen peroxide or 3-chloroperbenzoic acid, in a
solvent such as formic acid, acetic acid, or dichloromethane, at temperatures between 0°C and

10 50°C.

Alcohols 24 are produced from ketones 23 using a suitable reducing agent, e. g., sodium

borohydride, in a solvent such as methanol, at temperatures between 0°C and 50°C.

Carbamates 13 wherein A is CR®, R® is H, and W is—C(O)-N(R®)~ are represented by
general formula 13C, wherein R is N(ROR?, O, P, Q, R, T, U, V, X, AA or AF.

15
13C
Amide 13C 1s produced from carboxylic acid 25 by coupling reaction with an amine of
formula HN(R®)R? (22), H-0, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA or H-AF.
P ;0
PG—N 25
OH

q n

20 The reaction is performed in the presence of a coupling agent such as 1,1

carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide hydrochloride, O-(benzotriazol-1-y1}-N,N,N’,N’-tetramethyluronium hexafluoro-
phosphate, O-(7-azabenzotriazol-1-yl)-N,N,N° ,N’-tctramethyluronium hexafluoro-phosphate or
bromo-tris-pyrrolidino-phosphonium hexafluorophosphate, in aprotic solvents such as

25  dichloromethane, tetrahydrofuran, N,N-dimethylformamide, N-methylpyrrolidinone and



10

15

20

WO 2014/048865 PCT/EP2013/069679

-63-

mixtures thereof at temperatures between -40°C and 80°C in the presence or absence of a base
such as triethylamine, diisopropylethylamine, 4-methylmorpholine and/or 4-

(dimethylamino)pyridine.

Carboxylic acids 25 are commercially available or can be produced as described in the

literature.

Compounds of formula (1), wherein A is N can be produced from amine precursors of

general formula 26 by reaction with appropriate reagents, using methods known in the art.

26

For instance, an amine of formula 26 is reacted with alkylating agents of general formula
X~-CR’R*-R? (15) where X is a leaving group such as Cl, Br, I, or 0SO,CHj, leading to
compounds of formula (I), wherein A is N and W is ~<CR’R*~. This reaction is performed in a
solvent such as tetrahydrofuran or N,N-dimethylformamide, in the presence of a base, ¢. g.,

tricthylamine or potassium carbonate, at temperatures between 0°C and 100°C.

Alternatively, an amine of formula 26 is reacted with aldehydes or ketones of general
formula R*~C(O)-R? (16) in a reductive amination reaction, leading to compounds of formula ()
wherein A is N, W is -CR’R*~, R is hydrogen, alkyl or cycloalkyl, and R? is H. This reaction is
performed in the presence of a suitable reducing agent, ¢. g. sodium borohydride or sodium
triacetoxyborohydride, in a solvent such as methanol, acetic acid, tetrahydrofuran, 1,2-

dichloroethane or mixtures thereof, at temperatures between 0°C and 50°C.

Alternatively, amine 26 is reacted with a suitable carboxylic acid of formula R*-COOH
(17), leading to compounds of formula (I) wherein A is N and W is ~C(O)~. The reaction is
performed in the presence of a coupling agent such as 1,1'-carbonyldiimidazole, N,N’-
dicyclohexylearbodiimide, 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride, O-
(benzotriazol-1-yD)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate, O-(7-azabenzotriazol-

1-yD)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate or bromo-tris-pyrrolidino-

phosphonium hexafluorophosphate, in aprotic solvents such as dichloromethane, tetrahydrofuran,



10

15

20

25

WO 2014/048863 PCT/EP2013/069679

-64-

N,N-dimethylformamide, N-methylpyrrolidinone and mixtures thereof at temperatures between -
40°C and 80°C in the presence or absence of a base such as triethylamine, diisopropylethylamine,

4-methylmorpholine and/or 4-(dimethylamino Jpyridine.

Alternatively, amine 26 is reacted with a suitable sulfonyl chloride of formula
R*-S0,Cl (18), leading to (I) wherein A is N and W is —~S(0;)-. The reaction is performed in a
suitable solvent such as dichloromcthane, tetrahydrofuran, N,N-dimecthylformamide, acetonitrile,
acetone, water, or mixtures thereof, in the presence of a base, e. g. tricthylamine,
diisopropylethylamine, pyridine, potassium hydrogencarbonate, potassium carbonate, at

temperatures between 0°C and the boiling point of the solvent or solvent mixture.

Alternatively, amine of formula 26 is reacted with a suitable N-(chlorocarbonyljamine of
formula R%-N(R%)-C(0)-Cl (19) leading to compounds of formula (1), wherein A is N and W is
C(O)-NRS, or with isocyanate R*-NCO (20), leading to compounds of formula (I), wherein A is
N, W is —C(O)-NR’- and R is H.

Alternatively, amine 26 is reacted with phosgene or a phosgene equivalent (diphosgene,
triphosgene) in the presence of a base (e. g., pyridine, tricthylamine), in a solvent such as
dichloromethane or tetrahydrofuran, to the corresponding N-(chlorocarbonyljamine of formula
27, which is then reacted with an amine of formula H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-
X, H-AA or H-AF in the presence of a base such as triethylamine or diisopropylethylamine, in a
solvent such as dichloromethane, tetrahydrofuran, or N,N-dimethylformamide, leading to
compounds of formula (1), wherein A is N, W is <C(O)—- and R*is O, P, Q, R, T, U, V, X, AA or
AF.

27

Amines 26 can be synthesised from their tert-butyl carbamate derivatives of formula 28 by
carbamate deprotection. The deprotection may be performed in the presence of a suitable acid, e.
g, hydrochloric acid or trifluoroacetic acid, in a solvent such as water, 2-propanol,

dichloromethane, or 1,4-dioxane, at temperatures between 0°C and 30°C.
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p & O
Y—N N-—< 28
W/ l
R . . o

tert-Butyl carbamates 28 can be synthesised from amine precursors of formula

29 and appropriatc reagents, using methods well known in the art.

m 0O
H!\{ \N—< 29

q n 0‘%

For instance,an amine of formula 29 is reacted with a suitable chloroformate ester of
formula R'-0-C(0)-C1 (2), or with an imidazole- 1-carboxylate ester of formula (3A) or with a
succinimidyl carbonate derivative of formula (3B), lcading to compounds of formula 28, wherein
Y is “OC(O)~. The reaction is performed in a suitable solvent such as dichloromethane,
tetrahydrofuran, N,N-dimethylformamide, acetonitrile, acetone, water, or mixtures thereof, in the
presence or not of a base, e. g. triethylamine, diisopropylethylamine, pyridine, potassium

hydrogencarbonate, potassium carbonate, at temperaturcs between 0°C and the boiling point of

the solvent or solvent mixture.

Alternatively, an amine of formula 29 is reacted with a suitable N-(chlorocarbonyl)amine
of formula R'-N(R")-C(0)~Cl (4) leading to compounds of formula 28, wherein Y is —
NR'C(O)-, or with an isocyanate of formula R'-NCO (5) leading to compounds of formula 28,
wherein Y is ~NR'C(O)- and R’ is H.

Alternatively, amine 29 is reacted with a suitable carboxylic acid of formula R'~-COOH (6)
leading to compounds of formula 28, wherein Y is ~C(O)~. The reaction is performed in the
presence of a coupling agent such as 1,1'-carbonyldiimidazole, N,N'-dicyclohexylcarbodiimide,
1-(3-dimethylaminopropyl)-3-ethyl-carboduimide hydrochloride, O-(benzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluoro-phosphate, O~(7-azabenzotriazol-1-y1)-N,N,N’ N’-
tetramethyluronium hexafluoro-phosphate or bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate, in aprotic solvents such as dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, N-methylpyrrolidinone and mixtures thereof at temperatures between -40°C
and 80°C in the presence or absence of a base such as triethylamine, diisopropylethylamine, 4-

methylmorpholine and/or 4-(dimethylamino)pyridine.
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Amine 29 can also be reacted with suitable acylating reagents, such as acyl chlorides of
formula R'-COCI (7) to provide compounds of formula 28, wherein Y is ~C(O)-. The reaction
is performed in a solvent such as dichloromethane, tetrahydrofuran, or N,N-dimethylformamide,
in the presence of a base such as triethylamine or 4-methylmorpholine, at temperatures between
0°C and 80°C.

Alternatively, amine 29 is reacted with a suitable sulfonyl chloride, of formula R'-S0,Cl
(8), leading to compounds of formula 28, wherein Y is —S(O,)—. The reaction is performed in a
suitable solvent such as dichloromethane, tetrahydrofuran, N,N-dimethylformamide, acetonitrile,
acetone, water, or mixtures thereof, in the presence of a base, ¢, g. tricthylamine,
diisopropylethylamine, pyridine, potassium hydrogencarbonate, potassium carbonate, at

temperatures between 0°C and the boiling point of the solvent or solvent mixture.

Alternatively, amine 29 is reacted with a suitable chloro-oxadiazole reagent of general

formula 9, or with oxadiazolone reagent 18, leading to compounds of formula 28, wherein Y is
7 o t
~r
N-N

In the case where 28 is produced from amine 29 and chloro-oxadiazole 9, the reaction is -
performed in the presence of a base, e. g. potassium carbonate, triethylamine, or 1,8-
diazabicyclo[5.4.0undec-7-ene, in a solvent such as toluene, ethanol, N,N-dimethylformamide,

or 1,4-dioxanc, at temperatures between 20°C and 150°C.,

In the case where 28 is produced from amine 29 and oxadiazolone 10, the reaction is
performed in the presence of a coupling agent, e. g., benzotriazol-1-yl-oxy-tris-(dimethylamino)-
phosphonium hexafluorophosphate, and a base, ¢. g. diisopropylethylamine or 4-
methylmorpholine, in a solvent such as N,N-dimethylformamide, at temperatures between 20°C

and 100°C, as described 1n the literature).

Alternatively, amine 29 is reacted with a suitable halo-thiadiazole reagent of general

formula 11 (X is Cl or Br), or with thiadiazolethione reagent 12, leading to compounds of

& S A3
/\< Y\
N _

formula 28, wherein Y is
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In the case where 28 1s produced from amine 29 and halo-thiadiazole 11, the reaction is
performed in the presence of a base, e. g. potassium carbonate, triethylamine, or 1,8-
diazabicyclo[5.4.0Jundec-7-ene, in a solvent such as toluene, ethanol, N,N-dimethylformamide,

or 1,4-dioxane, at temperatures between 20°C and 150°C.

In the case where 28 is produced from amine 29 and thiadiazolethione 12, the reaction is
performed in a solvent such as cthanol or N,N-dimethylformamide, at temperaturcs between
20°C and 100°C, as described in the literature.

Alternatively, amine 29 is acylated with a haloalkanoyl halide, . g., bromoacetyl chloride,
in the presence of a base, e. g. tricthylamine, in a solvent such as dichloromethane or
tetrahydrofuran, at temperatures between —78°C and +20°C, leading to the corresponding
haloalkanamide intermediate, which in the presence of a base, e. g. potassium carbonate or
caesium carbonate, in a solvent such as N,N-dimethylformamide undergoes a nucleophilic
substitution reaction with a substituted phenol, leading to compounds of formula 28, wherein Y

is —~C(0)- and R' is substituted phenoxyalkyl.

Amines of formula 29 are commercially available or can be produced as described in the

literature.

Compounds of formula (I), wherein A is CR® and W is~C(O)-N(R®)- can be produced
from carboxylic acid precursors of general formula 30 by reaction with appropriate amine

reagents of general formuia HN (ROR?, H-0, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA or

H-AF using mcthods known in the art.

b RO
YN 30
1/ OH

For instance, this reaction 1s performed in the presence of a coupling agent such as 1,1'-
carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropy!)-3-ethyl-
carbodiimide hydrochloride, O-(benzotriazol-1-y1)-N,N,N’ N’-tetramethyhwonium hexafluoro-
phosphate, O-(7-azabenzotriazol-1-y)-N,N,N’,N’-tetramethyluronium hexaffuoro-phosphate or
bromo-tris-pyrrolidino-phosphonium hexafluorophosphate, in aprotic solvents such as
dichloromethane, tetrahydrofuran, N,N-dimethylformamide, N-methylpyrrolidinone and

mixtures thereof at temperatures between -40°C and 80°C in the presence or absence of a base



10

I5

20

25

WO 2014/648865 PCT/EP2613/669679

-68-

such as triethylamine, diisopropylethylamine, 4-methylmorpholine and/or 4-

(dimethylamino)pyridine.

Carboxylic acids 30 can be produced from the corresponding ester precursors 31, wherein
R® is lower alkyl, e. g. methyl or ethyl, using methods and reagents known in the art. For
instance, the reaction is performed in the presence of a base, e. g., potassium hydroxide, sodium
hydroxide, or lithium hydroxide, in solvents such as water, methanol, ethanol, tetrahydrofuran,

or mixtures thereof, at temperatures between 20°C and 100°C.

31

Compounds of formula 31 can be synthesised from amine precursors of formula 32 and

appropriate reagents, using methods well known in the art.

32

For instance, an amine of formula 32 is reacted with a suitable chloroformate ester of
formula R'-0-C(0)-Cl (2), or with an imidazole-1-carboxylate ester of formula 3, leading to
compounds of formula 31, wherein Y is ~OC(O)~. The reaction is performed in a suitable
solvent such as dichloromethane, tetrahydrofuran, N,N-dimethylformamide, acetonitrile, acetone,
water, or mixtures thereof, in the presence of a base, e. g. triethylamine, diisopropylethylamine,
pyridine, potassium hydrogencarbonate, potassium carbonate, at temperatures between 0°C and

the boiling point of the solvent or solvent mixture.

Alternatively, an amine of formula 32 is reacted with a suitable N-(chlorocarbonyl)amine
of formula R'-N(R"-C(0)-Cl (4) leading to compounds of formula 31, wherein Y is —
NR’C(O)-, or with an isocyanate of formula R'-NCO (5) leading to leading to compounds of
formula 31, wherein Y is -NR’C(O)- and R” is H.

Alternatively, amine 32 is reacted with a suitable carboxylic acid of formula R'-COOH (6)

presence of a coupling agent such as 1,1'-carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide,
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1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride, O-(benzotriazol-1-y1)-
N,N,N’,N’-tetramethyluronium hexafluoro-phosphate, O-(7-azabenzotriazol-1-y1)-N,N,N’ N’-
tetramethyluronium hexafluoro-phosphate or bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate, in aprotic solvents such as dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, N-methylpyrrolidinone and mixtures thereof at temperatures between -40°C
and 80°C in the presence or absence of a base such as triethylamine, diisopropylethylamine, 4-

methylmorpholine and/or 4-(dimethylamino)pyridine.

Amine 32 can also be reacted with suitable acylating reagents, such as acyl chlorides of
formula R'-COCI (7) to lead to compounds of formula 31, wherein Y is ~C(Q)-. The reaction is
performed in a solvent such as dichloromethane, tetrahydrofuran, or N,N-dimethylformamide, in
the presence of a base such as triethylamine or 4-methylmorpholine, at temperatures between
0°C and 80°C.

Alternatively, amine 32 is reacted with a suitable sulfonyl chloride of formula R'~S0,Cl
(8), leading to compounds of formula 31, wherein Y is ~S(O2)—. The reaction is performed in a
suitable solvent such as dichloromethane, tetrahydrofuran, N,N-dimethylformamide, acetonitrile,
acetone, water, or mixtures thereof, in the presence of a base, e. g. tricthylamine,
diisopropylethylamine, pyridine, potassium hydrogencarbonate, potassium carbonate, at

temperatures between 0°C and the boiling point of the solvent or solvent mixture.

Alternatively, amine 32 is reacted with a suitable chloro-oxadiazole reagent of general

formula 9, or with oxadiazolone reagent 10, leading to compounds of formula 31, wherein Y is
U O 1
N-N

In the case where 31 is produced from amine 32 and chloro-oxadiazole 9, the reaction is
performed in the presence of a base, e. g. potassium carbonate, tricthylamine, or 1,8-
diazabicyclo{5.4.0Jundec-7-ene, in a solvent such as toluene, ethanol, N, N-dimethylformamide,

or 1,4-dioxane, at temperatures between 20°C and 150°C.

In the case where 31 is produced from amine 32 and oxadiazolone 10, the reaction is
performed in the presence of a coupling agent, ¢. g. benzotriazol-1-yl-oxy-tris-(dimethylamino}-

phosphonium hexafluorophosphate, and a base, e. g. diisopropylethylamine or 4-



10

15

20

WO 2014/048865 PCT/EP2013/069679

-70-

methylmorpholine, in a solvent such as N,N-dimethylformamide, at temperatures between 20°C

and 100°C, as described in the literature.

Alternatively, amine 32 is reacted with a suitable halo-thiadiazole reagent of general
formula 11 (X is Cl or Br), or with thiadiazolethione reagent 12, leading to compounds of
(4 S 1]
/\« r‘

formula 31, wherein Y is N-N i

In the case where 31 is produced from amine 32 and halo-thiadiazole 11, the reaction is
performed in the presence of a base, e. g. potassium carbonate, triethylamine, or 1,8-
diazabicyclo[5.4.0Jundec-7-ene, in a solvent such as toluene, ethanol, N,N-dimethylformamide

or 1,4-dioxane, at temperatures between 20°C and 150°C.

In the case where 31 is produced from amine 32 and thiadiazolethione 12, the reaction is
performed in a solvent such as ethanol or N,N-dimethylformamide, at temperatures between
20°C and 100°C, as described in the literature.

Amines of general formula 32 are synthesised from suitably protected precursors 33.

P m RO
PG—N 33
oO—R°

Suitable protective groups (PG) are tert-butoxycarbonyl or benzyloxycarbonyl. The

deprotection of intermediates 33 can be performed using methods and reagents known in the art.

For instance, in the case where PG is benzyloxycarbonyl, the deprotection may be
performed by hydrogenation at pressures between 1 bar and 100 bar, in the presence of a suitable
catalyst such as palladium on activated charcoal, at temperatures between 20°C and 150°C, in

solvents such as methanol or ethanol.

Alternatively, in the case where PG is tert-butoxycarbonyl, the deprotection may be
performed in the presence of a suitable acid, e. g, hydrochloric acid or trifluoroacetic acid, in a
solvent such as water, 2-propanol, dichloromethane, or 1,4-dioxane, at temperatures between
0°C and 30°C.
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PG—N 34

Substituents R* may be introduced starting from ester precursor 34, using suitable reagents
and methods known in the art. For instance, 34 is reacted with alkylating agents of general
formula R>~X wherein R® is alkyl or cycloalkyl and X is a leaving group such as Cl, Br, 1, or
OS0,CHs, leading to 33, wherein R’ is alkyl or cycloalkyl., This reaction is performed in the
presence of a suitable base, e. g., sodium hydride, lithium diisopropylamide, lithium
bis(trimethylsilyljamide, or lithium pyrrolidide, in a solvent such as tetrahydrofuran or toluene,

at temperatures between —78°C and +50°C.

Esters 34, wherein R” is methyl or ethyl, are produced from carboxylic acids 25, using
methods and reagents known in the art. For instance, 25 alkylated with methyl iodide or ethyl
bromide, in the presence of a base, e. g., potassium carbonate, in a solvent such as N,N-

dimethylformamide, at —-20°C and +30°C, leading to the methyl or ethyl ester 34, respectively.

Also an embodiment of the present invention is a process to prepare a compound of
formula (1) as defined above comprising the reaction of a compound of formula (1) in the

presence of a compound of formula (111);

(1 )
wherein R, Rz, A, W, m, n, p and q are as defined above, Y 15 -OC(O)-.

In particular, in the presence of a coupling agent such as O-(7-azabenzotriazol-1-yl)-

N,N,N’ N'-tetramethyiuronium hexafluoro-phosphate, in a solvent such as N,N-

20  dimethylformamide, in the presence of a base such as 4-methylmorpholine and at a temperature

comprised between -78°C and reflux, particularly between -10°C and room temperature,
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Also an object of the present invention is a compound according to formula (1) as

described herein for use as a therapeutically active substance.

Likewise an object of the present invention is a pharmaceutical composition comprising a

compound according to formula (I) as described herein and a therapeutically inert carrier.

An object of the invention is the use of a compound according to formula (I) as described
herein for the treatment or prophylaxis of renal conditions, liver conditions, inflammatory
conditions, conditions of the nervous system, conditions of the respiratory system, vascular and
cardiovascular conditions, fibrotic diseases, cancer, ocular conditions, metabolic conditions,

cholestatic and other forms of chronic pruritus and acute and chronic organ transplant rejection.

Renal conditions include, but are not limited to, acute kidney injury and chronic renal
disease with and without proteinuria including end-stage renal disease (ESRD). In more detail,
this includes decreased creatinine clearance and decreased glomerular filtration rate, micro-
albuminuria, albuminuria and proteinuria, glomerulosclerosis with expansion of reticulated
mesangial matrix with or without significant hypercellularity (particularly diabetic nephropathy
and amyloidosis), focal thrombosis of glomerular capillaries (particularly thrombotic
microangiopathies), global fibrinoid necrosis, ischemic lesions, malignant nephrosclerosis (such
as ischemic retraction, reduced renal blood flow and renal arteriopathy), swelling and
proliferation of intracapillary (endothelial and mesangial) and/or extracapillary cells (crescents)
like in glomerular nephritis entities, focal segmental glomerular sclerosis, IgA nephropathy,

vasculitides / systemic diseases as well as acute and chronic kidney transplant rejection.

Liver conditions include, but are not limited to, liver cirrhosis, hepatic congestion,
cholestatic liver disease including pruritus, nonalcoholic steatohepatitis and acute and chronic

liver transplant rejection.

Inflammatory conditions include, but are not limited to, arthritis, osteoarthritis, multiple
sclerosis, systemic lupus erythematodes, inflammatory bowel disease, abnormal evacuation
disorder and the like as well as inflammatory airways diseases such as idiopathic pulmonary

fibrosis (IPF), chronic obstructive pulmonary disease (COPD) or chronic asthma bronchiale.

Further conditions of the respiratory system include, but are not limited to, other diffuse
parenchymal lung diseases of different etiologies including iatrogenic drug-induced fibrosis,

occupational and/or environmental induced fibrosis, systemic diseases and wvasculitides,
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granulomatous diseases (sarcoidosis, hypersensitivity pneumonia), collagen vascular discase,
alveolar proteinosis, Langerhans cell granulomatosis, lymphangioleiomyomatosis, inherited
diseases (Hermansky-Pudlak Syndrome, tuberous sclerosis, neurofibromatosis, metabolic storage
disorders, familial interstitial lung disease), radiation induced fibrosis, silicosis, asbestos induced

pulmonary fibrosis or acute respiratory distress syndrome (ARDS).

Conditions of the nervous system include, but arc not limited to, neuropathic pain,
schizophrenia, neuro-inflammation (e.g. astrogliosis), peripheral and/or autonomic (diabetic)

neuropathies and the like.

Vascular conditions include, but are not hmited to, atherosclerosis, thrombotic vascular
disease as well as thrombotic microangiopathies, proliferative arteriopathy (such as swollen
myointimal cells surrounded by mucinous extracellular matrix and nodular thickening),
atherosclerosis, decreased vascular compliance (such as stiffness, reduced ventricular

compliance and reduced vascular compliance), endothelial dysfunction and the like.

Cardiovascular conditions include, but are not limited to, acute coronary syndrome,
coronary heart disease, myocardial infarction, arterial and pulmonary hypertension, cardiac

arrhythmia such as atrial fibrillation, stroke and other vascular damage.

Fibrotic diseases include, but are not himited to myocardial and vascular fibrosis, renal
fibrosis, liver fibrosis, pulmonary fibrosis, skin fibrosis, scleroderma and encapsulating

peritonitis.

In a particular embodiment, the compounds of formula (I) or their pharmaceutically

acceptable salts and esters can be used for the treatment or prophylaxis of organ or skin fibrosis.

In another embodiment, the fibrotic disease is renal tubulo-interstitial fibrosis or

glomerulosclerosis.

In another embodiment, the fibrotic disease is non-alcoholic liver steatosis, liver fibrosis or

liver cirrhosis.

In another embodiment, the fibrotic disease is idiopathic pulmonary fibrosis.
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Cancer and cancer metastasis include, but are not limited to, breast cancer, ovarian cancer,
lung cancer, prostate cancer, mesothelioma, glioma, hepatic carcinoma, gastrointestinal cancers

and progression and metastatic aggressiveness thereof.

Ocular conditions include, but are not limited to, proliferative and non-proliferative
(diabetic) retinopathy, dry and wet age-related macular degeneration (AMD), macular edema,

central arterial /venous occlusion, traumatic injury, glaucoma and the like.
Metabolic conditions include, but are not limited to, obesity and diabetes.

In another embodiment, the compounds of formula (1) or their pharmaceutically acceptable
salts and esters can be used for the treatment or prophylaxis of cholestatic or non-cholestatic

chronic pruritus.

The present invention also relates to the use of a compound according to formula (1) as
described herein for the treatment or prophylaxis of renal conditions, liver conditions,
inflammatory conditions, conditions of the nervous system, fibrotic diseases and acute and

chronic organ transplant rejection.

The present invention also relates to the use of a compound according to formula (I) as
described herein for the treatment or prophylaxis of renal conditions, liver conditions and fibrotic

diseases.

A particular embodiment of the present invention is a compound according to formula (I)
as described herein for the treatment or prophylaxis of renal conditions, liver conditions,
inflammatory conditions, conditions of the nervous system, fibrotic diseases and acute and

chronic organ transplant rejection.

A particular embodiment of the present invention is a compound according to formula (I)
as described herein for the trecatment or prophylaxis of renal conditions, liver conditions and

fibrotic diseases.

The present invention also relates to the use of a compound according to formula (1) as
described herein for the preparation of a medicament for the treatment or prophylaxis of renal
conditions, liver conditions, inflammatory conditions, conditions of the nervous system, fibrotic

discases and acute and chronic organ transplant rejection.
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The present invention also relates to the use of a compound according to formula (I) as
described herein for the preparation of a medicament for the treatment or prophylaxis of renal

conditions, liver conditions and fibrotic diseases.

Also an object of the Invention is a method for the treatment or prophylaxis of renal
5 conditions, liver conditions, inflammatory conditions, conditions of the nervous system, fibrotic
discascs and acutc and chronic organ transplant rejection, which method comprises

administering an e¢ffective amount of a compound according to formula (I) as described herein.

Also an object of the invention is a method for the treatment or prophylaxis of renal
conditions, liver conditions and fibrotic diseases, which method comprises administering an

10 effective amount of a compound according to formula (1) as described herein.

In a particular embodiment, the renal condition is selected from the group consisting of
acute kidney injury, chronic kidney disease, diabetic nephropathy, acute kidney transplant

rejection and chronic allograft nephropathy.
In another particular embodiment, the renal condition is acute kidney injury.
15 In another particular embodiment, the renal condition is chronic kidney disease.
In a further particular embodiment, the renal condition is diabetic nephropathy.
In another particular embodiment, the renal condition is acute kidney transplant rejection.
In another particular embodiment, the renal condition is chronic allograft nephropathy.

In a particular embodiment, the liver condition is acute and chronic liver transplant

20 rejection
In a particular embodiment, the inflammatory condition is arthritis.
In a particular embodiment, the condition of the nervous system is neuropathic pain.
In another embodiment, the fibrotic disease is encapsulating peritonitis.

In another embodiment, the fibrotic disease is idiopathic pulmonary fibrosis.
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In another embodiment, the fibrotic disease is non-alcoholic liver steatosis, liver fibrosis or

liver cirrhosis.

Also an embodiment of the present invention are compounds of formula () as described

herein, when manufactured according to any one of the described processes.

Assay procedures

PRODUCTION OF HUMAN FULL LENGTH ATX, WITH AND WITHOUT HIS TAG

Autotaxin (ATX - ENPP2) cloning: cDNA was prepared from commercial human
hematopoietic cells total RNA and used as template in overlapping PCR to generate a full length
human ENPP2 ORF with or without a 3’-6xHis tag. These full length inserts were cloned into
the pcDNA3.1V5-His TOPO (Invitrogen) vector. The DNA sequences of several single clones
were verified. The DNA from a correct full length clone was used to transfect Hek293 celis for
verification of protein expression. The sequence of the encoded ENPP2 conforms to Swissprot

entry Q13822, with or without the additional C-terminal 6xHis tag.

ATX Fermentation: Recombinant protein was produced by large-scale transient transfection in
20 L controlled stirred tank bioreactors (Sartorius). During cell growth and transfection,
temperature, stirrer speed, pH and dissolved oxygen concentration were maintained at 37°C, 120
rpm, 7.1 and 30% DO, respectively. FreeStyle 293-F cells (Invitrogen) were cultivated in
suspension in FreeStyle 293 medrum (Invitrogen) and transfected at ca. 1-1.5 x 10E6 cells/mL
with above plasmid DNAs using X-tremeGENE Ro-1539 (commercial product, Roche
Diagnostics) as complexing agent. Cells were fed a concentrated nutrient solution (J Tmmmunol
Methods 194 (1996), 19, 1-199 (page 193)) and induced by sodium butyrate (2 mM) at 72 h
post-transfection and harvested at 96 h post-transfection. Expression was analyzed by Western
Blot, enzymatic assay and/or analytical IMAC chromatography. After cooling the cell
suspension to 4°C in a flow-through heat exchanger, cell separation and sterile filtration of
Supernatant was performed by filtration through Zeta Plus 60M02 E16 (Cuno) and Sartopore 2

XLG (Sartorius) filter units. The supernatant was stored at 4°C prior to purification.

ATX Purification: 20 liter of culture supernatant were conditioned for ultrafiltration by adding
Brij 35 to a final concentration of 0.02% and by adjusting the pH to 7.0 using 1 M HCL. Then the
supernatant was first microfiltred through a 0.2 pum Ultran-Pilot Open Channel PES filter

{(Whatman) and afterwards concentrated to 1 liter through an Ultran-Pilot Screen Channel PES



10

15

o
)

25

30

WO 2014/048865 PCT/EP2013/06%679
-77-

filter with 30 kDa MWCO (Whatman). Prior to IMAC chromatography, NiSO4 was added to a
final concentration of 1 mM. The cleared supernatant was then applied to a HisTrap column (GE
Healtheare) previously equilibrated in 50 mM Na;HPO4 pH 7.0, 0.5 M NaCl, 10% glycerol,
0.3% CHAPS, 0.02% NaNs. The column was washed stepwise with the same buffer containing
20 mM , 40 mM and 50 mM imidazole, respectively. The protein was subsequently eluted using
a linear gradient to 0.5 M imidazole in 15 column volumes. ATX containing fractions were
pooled and concentrated using an Amicon cell equipped with a 30 kDa PES filter membrane.
The protein was further purificd by size exclusion chromatography on Superdex $-200 prep
grade (XK 26/100) (GE Healthcare) in 20 mM BICINE pH 8.5, 0.15 M NaCl, 10% glycerol,
0.3% CHAPS, 0.02% NaNa. Final yield of protein after purification was 5-10 mg ATX per liter

of culture supernatant. The protein was stored at -80°C.
HUMAN ATX ENZYME INHIBITION ASSAY

ATX inhibition was measured by a fluorescence quenching assay using a specifically labeled
substrate analogue (MR121 substrate). To obtain this MR121 substrate, BOC and TBS protected
6-amino-hexanoic acid (R)-3-({2-[3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-
propionylamino-ethoxy}-hydroxy-phosphoryloxy)-2-hydroxy-propyl ester (Ferguson et al., Org
Lett 2006, 8 (10), 2023) was labeled with MR121 fluorophore (CAS 185308-24-1, 1-(3-
carboxypropyl)-11-ethyl-1,2,3,4,8,9,10,11-octahydro-dipyrido[3,2-b:2°,3’-i]Jphenoxazin-13-ium)
on the free amine of the ethanolamine side and then, after deprotection, subsequently with

tryptophan on the side of the aminohcexanoic acid.

Assay working solutions were made as follows:

Assay buffer (50 mM Tris-HCl, 140 mM NaCl, 5 mM KCI, 1 mM CaCl,, I mM MgCl,, 0.01%
Triton-X-100, pH 8.0;

ATX solution: ATX (human His-tagged) stock solution (1.08 mg/mL in 20mM bicine, pH 8.5,
0.15 M NaCl, 10% glycerol, 0.3% CHAPS, 0.02% NaN3), diluted to 1.4 — 2.5x final
concentration in assay buffer,

MR 121 substrate solution: MR121 substrate stock solution (800 uM MR 121 substrate in DMSQ),

diluted to 2 — 5x final concentration in assay buffer.

Test compounds (10 mM stock in DMSO, 8 uL) were obtained in 384 well sample plates
(Corning Costar #3655) and diluted with 8§ uL. DMSO. Row-wise serial dilutions were made by

transferring 8 pL cpd solution to the next row up to row O. The compound and control solutions
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were mixed five times and 2 pL were transferred to 384 well assay plates (Corning Costar #
3702). Then, 15 uL of 41.7 nM ATX solution was added (30 nM final concentration), mixed five
times and then incubated for 15 minutes at 30°C. 10 nL of MR 121 substrate solution was added
(1uM final concentration), mixed 30 times and then incubated for 15 minutes at 30 °C.
Fluorescence was then measured every 2 minutes for 1 hour (Perkin Elmer plate: vision
multimode reader); light intensity: 2.5%; exp. time: 1.4 sec, Filter: Fluo_630/690 nm) and 1Cs

values were calculated from these readouts.

Example | IC50 (pM) Example | IC50 (uM) Example | IC50 (uM)

1 0.008 1.18 0.01 4.08 0.047
1.01 0.035 1.19 0.012 4.09 0.049
1.02 0.077 1.20 0.083 4.10 0.004
1.03 0.025 1.21 0.005 4.11 0.007
1.04 0.127 1.22 0.009 4.12 1.476
1.05 0.09 2 0.01 4.13 2.907
1.06 0.255 2.01 0.005 4.14 4.194
1.07 1.034 2.02 0.006 4.15 17.63
1.08 0.503 3 0.036 4.16 0.398
1.09 0.009 3.01 1.093 4.17 0.799
1.10 0.078 4 0.008 4.18 5.617
1.11 0.004 4.01 0.041 4.19 1.583
1.12 9.26 4.02 0.011 4.20 0.722
1.13 0.226 4.03 0.011 4.21 3.48
1.14 0.81 4.04 0.046 4.22 1.381
1.15 0.001 4.05 0.011 4.23 0.017
1.16 0.382 4.06 0.012 4.24 0.056
1.17 0.651 4.07 0.016 4.25 0.122
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Example | IC50 (pM) Example | 1C50 (uM) Example | IC50 (uM)
4.26 0.051 8.05 0.149 15.04 2.019
427 0.004 8.06 0.192 15.05 0.015
428 0.123 8.07 1.845 15.06 0.012
4.29 0.643 9 0.709 15.07 0.021
4.30 0.05 9.01 0.038 15.08 0.977
431 1.817 9.02 1.6 15.09 0.042
432 3.854 9.03 0.042 15.10 0.034
433 0.036 9.04 0.713 15.11 0.013
4.34 0.019 9.05 0.406 15.12 0.006
435 0.98 9.06 0.247 15.13 0.114
436 0.009 9.07 0.074 15.14 0.062

5 0.248 9.08 3,402 15.15 0.156
6 10.42 9.09 0.162 15.16 5.786
6.01 0.077 10A 0.036 15.17 3.953
6.02 2.809 10B 0.118 15.18 0.02
6.03 0.531 11A 0.022 15.19 0.009
6.04 0.282 11B 0.009 15.20 0.049
6.05 0.179 12A 0.011 15.21 0.005
6.06 0.008 12B 0.005 15.22 0.053
7 0.022 13 0.057 15.23 0.032
g 0.108 14 0.926 15.24 0.01
8.01 0.002 15 0.026 15.25 0.044
8.02 0.186 15.01 1.615 15.26 0.008
8.03 0.911 15.02 0.096 15.27 0.002
8.04 0.192 15.03 0.362 15.28 442
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Example | IC50 (uM) Example | IC50 (uM) Example | IC50 (uM)
15.29 0.034 15.54 0.28 15.79 0.135
15.30 0.014 15.55 0.478 15.80 0.06
15.31 0.038 15.56 0.655 15.81 0.019
15.32 0.019 15.57 0.494 15.82 1.995
15.33 0.328 15.58 0.005 15.83 6.859
15.34 0.003 15.59 0.011 15.84 0.012
15.35 0.031 15.60 1.037 16 0.015
15.36 0.003 15.61 0.054 17 0.004
15.37 0.093 15.62 0.068 17.01 0.085
15.38 0.05 15.63 0.012 17.02 0.101
15.39 0.005 15.64 0.005 17.03 0.016
15.40 0.005 15.65 0.003 17.04 0.008
1541 0.017 15.66 0.013 17.05 0.006
15.42 0.006 15.67 0.014 17.06 0.01
15.43 0.13 15.68 0.171 17.07 0.043
15.44 0.006 15.69 0.008 17.08 0.016
15.45 0.039 15.70 0.007 17.09 0.058
15.46 0.018 15.71 1.365 17.10 0.021
15.47 0.096 15.72 0.015 17.11 0.028
15.48 0.006 15.73 0.116 17.12 0.032
15.49 0.616 15.74 0.012 17.13 0.031
15.50 . 0.006 15.75 0.005 17.14 0.464
15.51 0.006 15.76 0.013 18 6.735
15.52 0.003 15.77 0.008 1.23 0.058
15.53 0.007 15.78 0.009 1.24 0.013




WO 2014/048865 PCT/EP2013/069679
-81-

Example | IC50 (pM) Example | IC50 (M) Example | IC50 (uM)
1.25 0.114 1.50 0.017 4,48 0.003
1.26 0.009 1.51 0.041 4.49 0.003
1.27 0.008 1.52 0.016 4.50 0.006
1.28 0.006 1.53 0.052 4.51 0.002
1.29 0.008 1.54 0.022 4.52 0.01
1.30 6.02 1.55 0.014 4.53 0.005
1.31 0.021 1.56 0.2 4.54 0.014
1.32 0.04 1.57 0.025 4.55 0.005
1.33 0.021 1.58 0.057 4.56 0.009
1.34 0.013 1.59 0.006 4.57 0.011
1.35 0.01 1.60 0.012 4.58 0.0052
1.36 7.455 1.61 0.021 4.59 0.009
1.37 0.025 2.03 0.005 4.60 0.005
1.38 0.01 2.04 0.008 4.61 0.239
1.39 0.007 4.37 0.132 4.62 0.012
1.40 0.007 4.38 0.024 4.63 0.037
1.41 0.002 4.39 0.006 4.64 0.019
1.42 0.007 4.40 0.016 4.65 0.014
1.43 0.014 4.41 0.009 4.66 0.04
1.44 0.003 4.42 0.024 4.67 0.008
1.45 0.007 4.43 0.004 6.07 0.207
1.46 0.002 4.44 0.006 9.10 0.007
1.47 0.002 4.45 0.007 15.85 0.029
1.48 0.0075 4.46 0.005 15.86 0.019
1.49 0.218 4.47 0.004 15.87 0.103
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Example IC50 (pM) Example IC56 (uM) Example | IC50 (uM)
15.88 0.027 19.04 1.708 19.26 0.005
15.89 0.007 19.05 0.005 19.27 0.006
15.90 0.007 19.06 0.25 19.28 0.002
1591 0.012 19.07 0.024 19.29 0.001
15.92 0.249 19.08 0.036 19.30 0.005
15.93 0.921 19.09 0.01 19.31 0.002
15.94 1.018 19.10 0.006 19.32 0.002
15.95 1.896 19.11 0.008 19.33 0.006
15.96 0.074 19.12 0.01 19.34 0.003
15.97 0.0609 19.13 0.01 19.35 0.002
15.98 0.013 19.14 0.273 19.36 0.005
15.99 0.012 19.15 0.02 19.37 0.015
17.15 0.0647 19.16 0.031 19.38 0.005
17.16 0.309 19.17 0.01 19.39 0.007
17.17 0.004 19.18 0.011 19.40 0.1
17.18 0.014 19.19 0.005 19.41 0.685
17.19 0.012 19.20 0.459 19.42 0.01
17.20 0.002 19.21 0.003 19.43 0.014

19 0.007 19.22 0.002 20 0.029
19.01 0.012 19.23 0.025 20.01 0.305
19.02 0.007 19.24 0.007
19.03 0.008 19.25 0.015

Compounds of formula (I) and their pharmaceutically acceptable salts or esters thercof as

described herein have ICsy values between 0.00001 uM and 1000 uM, particular compounds
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have ICsq values between 0.0005 uM and 500 uM, further particular compounds have ICsg
values between 0.0005 uM and 50 pM, more particular compounds have ICs values between
0.0005 pM and 5 uM. These results have been obtained by using the enzymatic assay described

above.

The compounds of formula (I) and their pharmaceutically acceptable salts can be used as
medicaments (c.g. in the form of pharmaceutical preparations). The pharmaceutical preparations
can be administered internally, such as orally {e.g. in the form of tablets, coated tablets, dragées,
hard and soft gelatin capsules, solutions, emulsions or suspensions), nasally (e.g. in the form of
nasal sprays) or rectally (e.g. in the form of suppositories). However, the administration can also
be effected parenterally, such as intramuscularly or intravenously (e.g. in the form of injection

solutions).

The compounds of formula (I) and their pharmaceutically acceptable salts can be processed
with pharmaceutically inert, inorganic or organic adjuvants for the production of tablets, coated
tablets, dragées and hard gelatin capsules. Lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts etc. can be used, for example, as such adjuvants for tablets, dragées and hard

gelatin capsules.

Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes, fats,

semi-solid substances and liquid polyols, ctc.

Suitable adjuvants for the production of solutions and syrups are, for example, water,

polyols, saccharose, invert sugar, glucose, etc.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,

glycerol, vegetable oils, etc.

Suitable adjuvants for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-solid or liquid polyols, etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or antioxidants. They

can also contain still other therapeutically valuable substances.
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The dosage can vary in wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily dosage
of about 0.1 mg to 20 mg per kg body weight, preferably about 0.5 mg to 4 mg per kg body
weight (e.g. about 300 mg per person), divided into preferably 1-3 individual doses, which can
consist, for example, of the same amounts, should be appropriate. It will, however, be clear that

the upper limit given herein can be exceeded when this is shown to be indicated.
The invention is illustrated hereinafter by Examples, which have no limiting character.

In case the preparative examples are obtained as a mixture of enantiomers, the pure
enantiomers can be obtained by methods described herein or by methods known to those skilled

in the art, such as e.g. chiral chromatography or crystallization.



10

15

20

WO 2614/648865 PCT/EP2013/669679

-85-

Examples

All examples and intermediates were prepared under nitrogen atmosphere if not specified

otherwise.
Abbreviations:

aq. = aqueous, CAS-RN = Chemical Abstracts Service Registry Number; ¢.r. = enantiomeric

ratio; HPLC = high performance liquid chromatography; MS = mass spectrum; sat. = saturated

Example 1

(E)-1-[(3aS,8aR)-2-(4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrole{3.4- d]azeplmfy»vl]~3~(4-trlﬂuoromethoxy-phenvl) prop-2-en-i-gne

To a solution of (E)-1-((3aR,8aS)-octahydropyrrolo[3,4-dJazepin-6(7TH)-yl)-3-(4-
(trifluoromethoxy)phenyl)prop-2-en-1-one hydrochloride (intermediate 5; 40 mg, 102 umol) in
N,N-dimethylformamide (2 ml) were added N-methylmorpholine (51.8 mg, 512 umol), 4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3 Jtriazole-5-carboxylic acid (CAS-RN 33062-47-4; 17.1 mg, 102
umol) and O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate
(42.8 mg, 113 umol) at room temperature, then after 16 h the reaction mixture was partitioned
between ethyl acetate and sat. aq. ammonium chloride solution. The organic layer was washed
with brine, dried over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel;
gradient dichloromethane to dichloromethane/methanol/25% aq. ammonia solation 90:10:0.25)

produced the title compound (41 mg, 80%). Colourless gum, MS: 504.7 (M+H)".

The following examples were prepared according to example 1, replacing (E)-1-((3aR,8aS)-
octahydropyrrolo[3,4-djazepin-6(7H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one
hydrochloride and 4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazole-5-carboxylic acid by the

appropriate amine and carboxylic acid reagents, respectively.

Carboxylic |MS,
Ne. |Systematic Name Amine
acid m/e
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Carboxylic |MS,
No. |Systematic Name Amine
acid m/e
1"((33-R,6&S)“5“(1H“ 3_(3 5-
benZO[d} [I ,2,3}t1‘i32016—5" dichk)rophenyl)-l _
carbonyl)hexahydropyrrolo{3,4- ((32R,6aS)- 1H-benzo[d]-
clpyrrol-2(1H)-y})-3-(3,5- hexahydropyrrolo[3,4- |[1,2,3]triazole- [458.3
1.01 dichlorophenyl)pmpan-l -one clpyrrol-2(1H)- S-carboxylic  |(M+H)"
yl)propan-1-one acid
% \"/\/@ hydrochloride
(intermediate 3)
3-(3.,5-
6-((3aR,6a5)-5-(3-(3,5- (
dichlorophenyl)-1-
dichlorophenylypropanoyljoctahydro- whioropheny) 2-0%0-2,3-
((3aR,6aS)- )
pyrrolo[3,4-clpyrrole-2- hexavd T34 dihydro- 4741
1.02 icarbonyhbenzo[dJoxazol-2(3H)-one exahydropyrrolo]3,4- benzo[d]- ) .
clpyrrol-2(1H)- (M+H)
o H oxazole-6-
f NN\S Y yl)propan-1-one L
:‘t\ =0 . carboxylic acid
L AT 9 hydrochloride
© (intermediate 3)
(3aR,6aS)-3,5-dichlorobenzy! 5-(1H- (3aR,6aS)-3,5-
benzo[d][1,2,3]triazole-5- dichlorobenzyl
1H-be -
carbonyl)hexahydropyrrolo[3,4- hexahydropyrrolo[3,4- 1H-benzo[d]
) [1,2,3]triazole- |460.3
103 (clpyrrole-2(1H)-carboxylate clpyrrole-2(1H)- ‘
0 i 5-carboxylic  [(M+H)"
¢l carboxylate )
NN acid
{ e hydrochloride
HN <
W H \g( (@

(intermediate 1)




(intermediate 1)
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Carboxylic  |MS,
No. |Systematic Name Amine
acid m/e
(3aR,6a8)-3,5-dichlorobenzyl 5-(9H- |(34R 62S)-3,5-
pyrido([3,4-blindole-3- dichlorobenzyl 9H-pyrido[3,4-
carbonyDhexahydropyrrolo{3,4- Ihexahydropyrrolo[3,4- [b]indole-3-
509.2
1.04 |clpyrrole-2(1H)-carboxylate clpyrrole-2(1H)- carboxylic acid OB’
Y
1. | |carboxylate (CAS-RN
= INSEANE
N N % O\ﬁl hydrochloride 74214-63-4)
H H N\n’ al X
3 (intermediate 1)
(3aR,6aS)-3,5-dichlorobenzyl 5-(1H- (3aR,6a8)-3,5-
indole-5- dichlorobenzy!
carbonyl)hexahydropyrrolo[3,4- hexahydropyrrolo[3,4-
n 1H-indole-5~ |458.3
1.05 |clpyrrole-2(1H)-carboxylate clpyrrole-2(1H)- '
o carboxylic acid|(M+H)~
H ¢l carboxylate
/ NN
(NﬁL \% V@ hydrochloride
AN_O
H H g c . .
& (intermediate 1)
(3aR,6aS)-3,5-dichlorobenzyl 5-(9H-
(3aR,6aS)-3,5-
carbazole-3-
dichlorobenzyl
carbonylyhexahydropyrrolo[3,4- 9H-carbazole-
' hexahydropyrrolo[3,4- _
clpyrrole-2(1H)-carboxylate ‘ 3-carboxylic |508.3
1.06 clpyrrole-2(1H)- ) o .
2 al acid (CAS-RN |(M+H)
NN carboxylate
O % , 51035-17-7)
HN o NYO o hydrochioride
) °
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Carboxylic  |MS, T
No. [Systematic Name Amine
acid /e
(3aR,é&S}S,S-dichiorobenzyl 5-(11’1— (3&R,6a8')—3 5.
indazole-5- dichlorobenzyl
carbonylyhexahydropyrrolo[3,4- hexahydropytrolo[3,4- |
1.07 cipyrrole-2(1H)-carboxylate clpyrrole-2(1H)- 1H-indazole-5-1459.2
0 carboxylic acid (M+H)"
H ci carboxylate
v N s
N \:b hydrochloride
i s ct
lr (intermediate 1)
(SaR,6&8)"3,5"di‘(§h10f0beﬁ2y1 5—(11‘1* (3&R 633)-3 5.
benzo[dJimidazole-5- dichlorobenzyl
carbonyl)hexahydropyrrolo{3,4- hexahydropyrrolo[3,4- |1H-benzo[d]-
. - ; 459.3
1.08 clpyrrole-2(1H)-carboxylate clpyrrole-2(1H)- imidazole-5- .
o . |(M+H)
N H ¢t carboxylate carboxylic acid
NTNG
¢ hydrochloride
N NN O o
\([)r ' (intermediate 1)
trans-3,5-dichlorobenzyl 2-(1H-
benzo[d][1,2,3]triazole-5- trans-3,5-
carbonyDhexahydro-1H-pyrrolo{3,4- dichlorobenzyl |H-benzo[d]-
clpyridine-5(6H)-carboxylate hexahydro-1H- (1.2, 3 wiazolo- 474.4
1.09 NG olo[3,4-clpyridine- o ‘
NN P : oyt 5-carboxylic  [(M+H)"
5(6H)-carboxylate )
2 H ) acid
el OJ\N/CD hydrochloride
N
Q/\ 3 o (intermediate 1.1)
ct
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Carboxylic |MS,
No. |Systematic Name Amine
acid m/e
cis-3,5-dichlorobenzyl 2-(1H-
benzo[d]{1,2,3]iriazole-5- cis-3,5-dichlorobenzyl
carbonyl)hexahydro-1H-pyrrolo[3,4- hexahydro-1H- 1H-benzo[d]-
10 clpyridine-5(6H)-carboxylate pyrrolo[3,4-clpyridine- [[1,2,3]triazole- [474.4
. NL ) i
N™ 'NH |5(6H)-carboxylate S-carboxylic  [(M+H)'
Q hydrochloride acid
H Yy c
ol X
\@/\o &N (intermediate 1.2)
) o
ci
(3aR,8aS)-3,5-dichlorobenzyl 2-(1 H- (3aR,8aS)-3 3-
benzo{d]}[1,2,3]triazole-5- dichlorobenzy! - "
. -benzo{d}-
carbonyl)octahydropyrrolo[3,4 octahydropyrrolo[3 4- A
ne- -Ct : 2,3 |triazole~ 3.
111 d]azepine-6(7H)-carboxylate dJazepine-6(7H)- : C
o 5-carboxylic  {(M+H)
H ¢l carboxylate _
NTN i acid
. hydrochloride
HN _ H N o c
N=N T ' \(intermediate 1.3)
{(1H-benzotriazol-5-y1)-{(3aS,6aR)-5-
[2-(3-chloro-phenyl)-ethanesulfonyl}-
hexahydro-pyrrolo[3,4-c]pyrrol-2- (ie;R,ﬁa:)-Z;;o-i 1 H-benzo[d]-
chlorophenethyl-
y1}-methanone phenety [1,2,3]triazole- [460.5
1.12 o sulfonyljoctahydro- ) .
Sa o S-carboxylic  |[(M+H)"

Cl

pyrrolo[3,4-clpyrrole
{intermediate 21)

acid
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Carboxylic |MS
No. [Systematic Name Amine Y ’
acid m/e
(3aR,6a8S)-3,5-dichlorobenzyl 5-
(4,5,6,7-tetrahydro-1H- (3aR,6a5)-3,5- 4,5,6,7-
benzo[d][1,2,3]triazole-5- dichlorobenzyl tetrahydro-1H-
carbonyl)hexahydropyrrolo[3,4- hexahydropyrrolo[3,4- |benzo[d}- 464
113 c]pyrrole-2(1H)-carboxylate clpyrrole-2(1H)- [1.2,3]triazole- MR
0 o carboxylate S-carboxylic
QL,% v@\ hydrochloride acid (CAS-RN
HN W NTO o ((intermédiate 1) 33062-47-4)
N=N i
1-((3aR,8aS)-2-(1H-
benzol[d]}{1,2,3]triazole-5-
carbonyloctahydropyrrolo[3,4- 3-(3-chlorophenyl)-
. 2,2-dimethyl-1-
dJazepin-6(7H)-y1)-3-(3- b Y 1H-benzo[d]-
chlorophenyl)-2,2-dimethylpropan-1- ((3aR,8aS)- [1,2,3)triazole- [480.6
1.14 octahydropyrrolo{3,4- ) .
one ) S-carboxylic {(M+H)
o dJazepin-6(7H)- )
o . acid
H yDpropan-1-one
Q)LBQ’\ (intermediate 26.02)
N AN
o)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d]{1,2,3}triazole-5- (E)-3-(3-fluoro-4-
carbonyloctahydropyrrolo[3.4- (trifluoromethoxy)-
dlazepin-6(7TH)-yl)-3-(3-fluoro-4-  |ppeny])-1-((3aR,8a8)- |1H-benzo[d]- 186
1.15 |(trifluoromethoxy)phenyljprop-2-en- |ootahydropyrrolof3,4- |imidazole-5- |

l-one

0
H F
HN A\ F
=N H S F
0

dJazepin-6(7H)-
yl)prop-2-en-1-one

(intermediate 26.03)

carboxylic acid

(M+H)"
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Carboxylic |MS,
No. |Systematic Name Aimine
acid m/e
(3aSR,6SR,7aSR)-6-{(3aR,8aS)-6-
[(E)-3-(4-trifluoromethoxy-phenyl)- (E)-1-((3aR,8aS)- ?ZSRP;?)SR’
x " - - a. Tl
acryloylj-octahydro-pyrrolo[3,4 octahydropyrrolo[3,4- iy
ine-2-c: - - oxooctahydro-
dJazepine-2-carbonyl}-hexahydro dJazepin-6(TH)-yl)-3-
benzooxazol-2-one . benzo[d]ox- 15227
1.16 {(4-(trifluoromethoxy)- .
o F henyl) . azole-6- (M+H)Y
| F enyiprop-2-en-~1-
A OJFF PREmyIpTOP . carboxylic acid
one hydrochloride . .
) ) (intermediate
- (intermediate 5)
29)
O
(E)-1-[(3aS,8aR)-2-
(benzo[c][1,2,5]oxadiazole-5- (E)-1-((3aR.8aS)-
carbonyl)-octahydro-pyrrolo[3,4- octahydropyrrolo[3,4- benzo[c]-
dJazepin-6-yl}-3-(4-trifluoromethoxy- dJazepin-6(7H)-yl)-3- |[1,2,5]oxa- 5015
1.17 pheny!)-prop-2-en-1-one {(4-(trifluoromethoxy)- |diazole-5- (MH)
o phenyhprop-2-en-1-  [carboxylic acid
; 75 /@/\\)L% « |one hydrochloride
F o K N\(Q*N’o (intermediate 5)
o
(E)-1-((3aR,8aS)-2-(1 H-
benzo[d][1,2,3]triazole-5- (E)-3-(2-methyl-4-
carbonyloctahydropyrrolo[3,4- (trifluoromethoxy)- . ”
. -benzo[d]-
dJazepin-6(7H)-y)-3-2-methybd-  |henyl)-1(3aR.8aS)- old]
1 [1,2,3triazole- |514.7
1.18 [(trifluoromethoxy)phenyl)prop-2-en- octahydropyrrolo[3,4-

I-one

Q
NN F
o
N K}“Y\D/ '?LF
N=N =
o

dlazepin-6(7H)-
yhprop-2-en-1-one
(intermediate 26.05)

5-carboxylic

acid

(M+H)
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Carboxylic [MS,
No. |Systematic Name Amine Y
acid m/e
(E)-1-((3aR,8a8)-2-(1H-
benzo[d][1,2,3]triazole-5- (E)-3-(3-fluoro-4-
carbonyl)octahydropyrrolo[3,4- methoxyphenyl)-1- 1H-benzo[d]-
dJazepin-6(7H)-y)-3-(3-fluoro-4- (3R 8aS)- [1,2,3]triazole- |464.4
.19 Imethoxyphenyl)prop-2-cn-1-one Z;:Z:Z:G;);Z;OﬁA' S-carboxylic  |(M+HD)"
o - .
H F acid
N’h o._ |yDprop-2-en-1-one
L \F\\,N “ (intermediate 26.06)
o
(E)-1-[(328,8aR)-2-((S)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- (E)-1-(32R 8aS)- (—)-(S)-4,5,6,7-
tahydropyrrolof3,4- o
carbonyl)-octahydro-pyrrolo[3,4- Zc dhy_ opyrole(3, tetrahydro-1H-
a0 dJazepin-6-yl]-3-(4-trifluoromethoxy- (idze?f;n-6(7H);§1)'3)' benzo[d]- 504.6
, ~(trifluoromethoxy)- ,
phenvlprop-z-en-izone phenyDprop-2-en ]y 1,2 3ltriazole- |(M+H)
“ i P ~ |5-carboxylic
e F N H i |one hydrochloride
740 1 N . . aCi‘d
F NN N {(intermediate 5)
o
(E)-1-[(3aS,8aR)-2-((R)-4,5,6,7-
tetrahydro- 1 H-benzotriazole-5- (E)-1-((3aR 8aS)- H-R)-
carbonyl}-octahydro-pyrrolo[3,4- octahydropyrrolof3.4- 14,5,6,7-
dJazepin-6-yl}-3-(4-trifluoromethoxy- dJazepin-6(7H)-yl)-3- |tetrahydro-1H- 504.6
1.21 phenyl)-prop-2-en-1-one (4-(triflucromethoxy)- |benzo[d]- (MeH)
phenylyprop-2-en-1-  |[1,2,3]triazole- ’

o)
[
L M” - il
¢ 0 N EI N
wt N
H b
o)

one hydrochloride

(intermediate 5)

5-carboxylic

acid
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) Carboxylic |MS,
No. |Systematic Name Amine
acid m/e
(E)-1-[(3aS,8aR)-2-(1H- ‘
_ (E)-3-(2- (+)-(R)-
benzotriazole-5-carbonyl)-octahydro- |,
isopropylphenyl)-1-  4,5,6,7-
pyirolo[3,4-dJazepin-6-yl}-3-(2-
((3aR,8aS)- tetrahydro-1H-
isopropyl-phenyl)-prop-2-en-1-one 458.3
1.22 octahydropyrrolo[3,4- |benzo{d]- .
1 ' . (M+H)
N djazepin-6(7H)- [1,2,3]triazole-
. % ylprop-2-en-1-one 5-carboxylic
N=N I (intermediate 26.07) |acid
trans-2-( 1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4- trans-octahydro-
clpyridine-3-carboxylic acid 3- pyrrolo[3,4-cjpyridine-
chloro-5-methanesulfonyl-benzyl S-carboxylic acid 3- | 1H-benzo[d]-
|3 lester chloro-5- [1,2,3]triazole-|518.6
' methanesulfonyl- S-carboxylic  |(M+H)"
N NH
benzyl ester acid
o e H
(\3"8 OJ\N(:\{/)N hydrochloride
o (intermediate 1.5)
H
a
trans-2-( 1 H-benzotriazole-5-
carbonyl}-octahydro-pyrrolo[3,4- trans-octahydro-
c]pyridine-5-carboxylic acid 4- pyrrolo[3,4-c]pyridine-
o 1H-benzo[d]-
trifluoromethoxy-benzyl ester S-carboxylic acid 4- .
. [1.2,3]triazole- 1490.6
1.24 N (trifluvoromethoxy- .
N” NH 5-carboxylic  |(M+H)
o benzyl ester .
JPN ] acid
Py o y\& hydrochloride
F% | N
o o

(intermediate 1.4)
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) Carboxylic  |MS,
No. |Systematic Name Amine
acid m/e
1-[trans-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4- ]-(trans-octahydro-
clpyridin-5-y1]-2-(4- pyrrolo[3,4-c]pyridin- _
?y‘r s ‘p 1H-benzo[d}-
trifluoromethoxy-phenoxy)-ethanone |5-yh)-2-(4-(trifluoro- )
’ ’ [1,2,3]triazole- 1490.6
1.25 N methoxy)phenoxy)- ~
NN 5-carboxylic (M)
o /\ [cthanone )
o \/lL H . ) acid
. F /@/ N(:'CN hydrochloride
,?4 o q o (intermediate 5.4)
(E)-1-[trans-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrroio[3,4- (E)-1-(trans-octahydro-
clpyridin-5-y1}-3-(4- pyrrolo[3,4-c]pyridin-
]-T Z} (h i 5-y1)-3-(4-( ]§ 1H-benzofd}-
trifluoromethoxy-phenyl)-propenone  |{5-y1)-3-(4-(trifluoro-
126 y-phenyl)-prop thoxy)phenyl) [1,2,3]triazole- |486.7
: N Imethoxy)phenylyprop-
N° NH P prop S-carboxylic |(M+H)
o 2-en-1-one )
H acid
F Z N hydrochloride
F% N
£ © ) 0 (intermediate 5.3)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3}triazole-5-
carbonyljoctahydropyrrolo[3 4- (E}-3-(3-chloro-5-
dJazepin-6(7H)-y1)-3-(3-chloro-5-  |(trifluoromethyl)- | H-benzo[d]-
(riffuoromethylphenylprop-2-en-1- [PREWD-I-GaRI ) ) o o e 186
1.27 octahydropyrrolo[3,4- | )
e . bt 5-carboxylic |(M+H)’
o dlazepin-6(7H)-

N ci
STh_A,
N=N : \N@QP

[o) F

yhprop-2-en-1-one

(intermediate 26.10)

acid
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Carboxylic |MS,
No. Systematic Name Amine
acid m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5-
carbonyloctahydropyrrolo[3,4- (E)-3-{4-methoxy-2-
dJazepin-6(7H)-yD)-3-(4-methoxy-2- ((Toromethyh-
(trifluoromethylphenylyprop-2-en-1- phenyl)-1-((3aR,8aS)- [1,2,3)triazole-|514.7
1.28 octahydropyrrolo[3,4- ) .
one . _ 5-carboxylic  |(M+H)
o dlazepin-6(7H)- )
" acid
Q/ILN £ S o [YDprop-2-en-1-one
~
N EG \”Fjj@/ (intermediate 26.09)
N=
)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3 }triazole-5- (E)-3-(2-
carbonylyoctahydropyrrolo[3,4- cyclopropylphenyl)-1-
. 1H-benzo[d]-
dlazepin-6(7H)-y1)-3-(2~- (trans-
[1,2,3]triazole- 1456.7
1.29 |[cyclopropylphenyl)prop-2-en-1-on¢  |octahydropyrrolo[3,4- i .
, S-carboxylic |(M+H)
o dlazepin-6{7H)- .
H aci
I : "f\’f\ A\j\l yl)prop-2-en-1-one
L AN A [cintermediate 26.08)
0
trans-2-(1H-benzotriazole-5-
carbonyl}-octahydro-pyrrolo[3,4-
clpyridine-5-carboxylic acid 4-fluoro- traps-(4-fluoro-2-
2-triffuoromethyl-benzyl ester (trifluoromethyl)- 1H-benzo[d]-
130 o benzyl) hexahydro-1H-|[1,2,3]triazole- {492.6

A)
=N

5(6H)-carboxylate
(intermediate 32.3)

pyrrolo[3,4-c]pyridine-

S-carboxylic

acid

(M+HY
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|Carboxylic |MS, |
No. Systematic Name Amine
acid m/e
trans-2-(1H-benzotriazole-5-
carbonyl}-octahydro-pyrrolo{3,4-
clpyridine-3-carboxylic acid 2- trans-(2-cyclopropyl-4-
cyclopropyl-4-trifluoromethyl-benzy! |(trifluoromethyl)- 1H-benzo[d]-
3 ester benzyl) hexahydro-1H-|[1,2,3}triazole- |514.6
- pyrrolo{3,4-clpyridine- |5-carboxylic  |(M+H)
N “NH
o 5(6H)-carboxylate acid
oAy ; (intermediate 32.2)
) (o]
F H
1-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl}-octahydro-pyrrolo[3,4-
yl)-octahydro-pyrrolof 1-((3aR,8aS)-
dlazepin-6~yl]-2-(2-trifluoromethoxy-
octahydropyrrolof3,4- |1H-benzo[d]}-
phenoxy)-ethanone ) .
|3 dlazepin-6(7H)-y1)-2- |[1,2,3}riazole- |504.2
. F
f H F”‘I“F (2-(trifluoromethoxy)- |5-carboxylic  |[(M+H)"
N
/@J\ % oj@ phenoxy)ethanone acid
HN
NN H N o (intermediate 36.07)
o}
trans-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo{3,4-
¢]pyridine-5-carboxylic acid 2- trans-(2-methoxy-4-
methoxy-4-trifluoromethoxy-benzyl  |(trifluoromethoxy)- 1H-benzo[d]-
L33 ester benzyl) hexahydro-1H-|[1,2,3]triazole- {520.6
- pyrrolo[3,4-clpyridine- |5-carboxylic  {(M+H)"

N
N” NH
o
H
S CE b
F% | N
g o ? i °

5(6H)-carboxylate

(intermediate 32.1)

acid
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Carboxylic  |MS,
Neo. |Systematic Name Amine
acid m/e
4-{2-[(3aS,8aR)-2-(1H-benzotriazole-

-(2-((3¢ -
5-carbonyl)-octahydro-pyrrolo[3,4- 23R 8a5)
dlazepin-6-yl]-2-oxo-cthoxy}-3- octahydropyrrolof3,4- 1H-benzo[d]-
trifluoromethyl-benzonitrile dJazepin-6(7H)-yl)-2- [1,2,3]triazole- [511.1

1.34 oxocthoxy)-3- i
- i - 6 (it byl S-carboxylic |(M-H)
tritfluoromethyl)-
0\/u\ N=N acid
N(% NH lbenzonitrile
NP N . .
H (intermediate 36.05)
0
I-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4- | 2-(4-chloro-2-
dJazepin-6-yl]-2~(4-chloro-2- isopropyl-3-
isopropyl- 5 -methyi-phenoxy)— methy lp henoxy)- 1- 1H-benzo [d}-
135 ethanone ((3aR,8aS)- [1,2,3]triazole- [510.2
o octahydropyrrolo[3,4- |5-carboxylic |[(M+H)"
Q)LN;%\ o |dJazepin-6(7H)- acid
HN Iyethanone
\N - H NY\O y )
) (intermediate 36.06)
1-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolof3,4- 2-(4-methyl-2-(1-
dJazepin-6-yl]-2-[4-methyl-2-(1-  methylpyrrolidin-3-
methyl-pyrrolidin-3-yl)-phenoxy]-  [YDphenoxy)-1- 1H-benzo[d]-
1 36 ethanone ((3aR,8aS)- [1,2,3}triazole~ 517.3
. o \ octahydropyrrolo[3,4- |5-carboxylic |(M+H)"
Q/k% ajj@/ dlazepin-6(7H)- acid
HN yl)ethanone
‘N:."N H N\[r/\o ] )
o (intermediate 36.04)
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No. [Systematic Name Amine Carboxylic | MS,
acid m/e
1-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl}-octahydro-pyrrolof3,4- 2-(2-chloro-4-
dJazepin-6-y1]-2-(2-chloro-4-fluoro- |{luorophenoxy)-1-  H-borzo[d]-
. Phenoxy)~e:ha110ne i(i:i{;ii;rr o [12.3]triazole-|470.1
H ) S-carboxylic  [(M-H)
Q/‘Lp% al . d]azepin-6(7TH)- i
) acid
HN\N::N H N j(\oU Yi)cthanor'le
o (intermediate 36.03)
1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- 2~(2~chloro-4-
carbonyloctahydropyrrolo[3,4- (triffuoromethyl)-
d]azepin-6(TH)-yl)-2-(2-chloro-4-  [PRenOXy)-1- 1H-benzold}-
1.38 [(trifluoromethyl)phenoxy)ethanone ((3aR,8aS)- [1,2,3]triazole-|522.6
° octahydropyrrolo[3,4- |S-carboxylic |(M+H)"
@JKN H R |[dJazepin-6(7ED- acid
HN‘N= %/\Nj(\o:@)(j: yDethanone
o (intermediate 36.10)
1-((3aR,8aS8)-2-(1H-
benzo{d][1,2,3]triazole-5- 2-(6-isopropyl-3,3-
carbonyl)octahydropyrrolof3,4- dimethyl-2,3-dihydro-
dlazepin-6(7H)-yl)-2-(6-isopropyl- | {H-inden-5-yloxy)-1- |1H-benzo[d]-
. %,B»dimethy}-z,3-dihydr0—1H—inden— ((3aR,8aS)- [1,2,3}triazole- {530.7
' S-yloxy)ethanone octahydropyrrolo[3.,4- |5-carboxylic |(M+H)"
dlazepin-6(7H)- acid
yljethanone

e}
H
h'e
HN ¥
: HOLN
N= Yo
e}

(intermediate 36.01)
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Carboxylic  [MS,
Ne. [Systematic Name Amine
acid m/e
carbonyl)-octahydro-pyrrolo[3,4- (trifluoromethoxy)-
dJazepine-6-carboxylic acid 2-fluoro- phenoxy)-1- 1H-benzo[d}-
1.40 4-trifluoromethoxy-benzyl ester ((3aR 8aS)- [1.2,3]triazole-|520.6
° S-carboxylic |[(M-H)~
H octahydropyrrolof3,4-
N F o fF , acid
- 1, \J:j QLF dJazepin-6(7H)-
\ H
N=N 1{ yl)ethanone
1-((3aR 8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- 2-(5-chloro-2-
carbonyljoctahydropyrrolo[3,4- (trifluoromethyl)-
dJazepin-6(7H)-yl)-2-(5-chloro-2-  [Phenoxy)-I- 1H-benzo[d]-
141 |(trifluoromethylphenoxy)ethanone ((3aR,8aS)- [1,2,3]triazole-|522.5
° octahydropyrrolo[3,4- |5-carboxylic [(M+H)"
gLN\%H i dlazcpin-6{7H)- acid
N ‘?n Deth
N=N H Nj(\o ci y.) anone
o (intermediate 36)
1-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl)» 1 ,3 ,3&,4,5,7,8, Ba- 2~(2~tert-butyl~4-
octahydropyrrolo[3,4-dlazepin-6-yl]- methoxyphenoxy)-1-
2-(2-tert-butyi-4- ((3aR,8aS)- 1H-benzo[d]-
147> imethoxyphenoxy)ethanone octahydropyrrolo[3,4- [1,2,3]triazole- |506.6
o _ 5-carboxylic (M+H)"
. djazepin-6(7H)- )
N acid
;b %0\ yhethanone
HN H N . )
N=N Y o (intermediate 36.08)
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. Carboxylic  |MS,
No. |Systematic Name Amine
acid m/e
4-[2-[(3aS,8aR)-2-(1H-benzotriazole-
S-carbonyl)-1,3,32,4,5,7,8,8a- ]
o3 4-d i) 3-1sopropyl-4-(2-
tahydropyrrolo{3,4-dJazepin-6-yl}-
QEAVEIORYE Jazepm-6-31- 2 R gas). 1H-benzo[d]-
2-oxoethoxy}-3-propan-2- .
octahydropyrrolo{3,4- 1[1,2,3}triazole- 487.6
1.43  iylbenzonitrile . . +
dJazepin-6(7TH)-y)-2- |5-carboxylic |(M+H)
~ o) . .,
° \)L n=N  jOxocthoxy)benzonitrile jacid
N H NH |, .
(intermediate 36.09)
NG N
H
o
1-[(3aS,8aR)-2~(1H-benzotriazole-5-
Caf’bonyl)~1,3,339455,758,83" 3*(3~ﬂu01'0-4-(2,2,2—
octahydropyrrolo{3,4-djazepin-6-yl}- |trifluorocthoxy)-
1H-benzo[d]-
3-[3-fluoro-4-(2,2,2- phenyl)-1-((3aR,8aS)- .
{1,2,3}triazole- |532.2
1.44 |trifluoroethoxy)phenyljpropan-1-one |octahydropyrrolo[3,4- ) ~
) 5-carboxylic  |[(M+H)
o d]azepin-6(7H)- ]
N\ H NNl acid
E ylpropan-1-one
F)(\ ° N
F F H ) (intermediate 35.2)
1-[(3aS,8aR)-2-(1H-benzotriazole-5-
carbonyl)-1,3,34,4,5,7,8 8a- 3-(2-fluoro-4-(2,2,2-
octahydropyrrolo[3,4-djazepin-6-yl]- |trifluoroethoxy)-
1H-benzo[d]-
3-[2-fluoro-4-(2,2,2- phenyl)-1-((3aR,8aS)- )
) [1,2,3]triazole-|534.2
1.45 itrifluoroethoxy)phenyljpropan-1-one |octahydropyrrolo]3,4- _ ~
] 5-carboxylic |[(M+H)
@ dlazepin-6(7H)-

N=N

F W% ﬁNH
F)g\o F &

o}

yhpropan-1-one

[(intermediate 26.12)

acid
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Carboxylic  [MS,
No. |Systematic Name Amine
, acid m/e
(3aS,8aR)-2-(1H-benzotriazole-5-
(3aR,8aS)-3-fluoro-4-
carbonyl)-octahydro-pyrrolo{3,4-
) o (2,2,2-trifluoroethoxy)-
d]azepme-6-carboxylic acid 3-fluoro- N | 1H-benzo[d]-
enz
4-(2,2,2-trifluoro-ethoxy)-benzyl ester Y [1,2,3}triazole- |536.2
1.46 octahydropyrrolo[3,4- ) .
@ , ] S-carboxylic |{(M+H)
Qﬂo% W |djazepine-6(7H)- )
F aci
,,)\? o 1 % ﬁ carboxylate
° (intermediate 32.4)
(3aS,8aR)-2-(1H-benzotriazole-5-
(3aR,8aS)-2-fluoro-4-
carbonyl)-octahydro-pyrrolo[3,4-
) . (2,2, 2-trifluoroethoxy)-|
dJazepine-6-carboxylic acid 2-fluoro- 1H-benzo[d]}-
_ benzyl octahydro-
4-(2,2,2-trifluoro-ethoxy)-benzyl ester [1,2,3)triazole- |536.6
1.47 pyrrolo[3,4-dJazepine- ) ,
8 5-carboxylic |(M+H)
o= H N=N 16(7H)-carboxylate
e .
F)\F o F AN hydrochloride
e (intermediate 1.7)
(3aS,8aR)-2-(1H-benzotriazole-5-
(3aR,8aS)-4-(2,2,2-
carbonyl)-octahydro-pyrrolo{3,4-
. o trifluoroethoxy)benzyl
dJazepine-6-carboxylic acid 4-(2,2,2- 1H-benzo[d]-
i , octahydropyrrolo[3,4-
trifluoro-ethoxy)-benzyl ester ‘ [1,2,3}riazole- |518.6
1.48 dlazepine-6(7H)- ) .
't S-carboxylic [(M-+H)’
/Q)LN H O\F)(F carboxylate y
aci
HY ) %Yo\/@ F |hydrochloride

(intermediate 1.6)




(intermediate 1.8)
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Carboxylic  |MS,
No. |Systematic Name Amine
acid m/e
(3a8,6aS)-5-(3H-[1,2,3]triazolo[4,5-
o (3a8S,6aS)-4-(trifluoro-
blpyridine-6-carbonyl)-hexahydro- 3H-1,2,3-
) methoxy)benzyl
pyrrolo[3,4-c]pyrrole-2-carboxylic triazolo[4,5-
. . hexahydropyrrolo[3,4-
acid 4-trifluoromethoxy-benzyl ester b]pyridine-6- |475.5
1.49 clpyrrole-2(1H)- o ‘
2 carboxylic acidi(M-H)~
Nez N o F |carboxylate
e e R i o
N N__O F roChioriae
H s TEOee 1260385-82-7)
° (intermediate 1.8)
1-[(3aR,6aR}-5-(1H-triazolo[4,5-
blpyridine-5-carbonyl)-1,3,32,4,6,6a- |1-((3aS,6aS)-
1H-[1,2,3]tri-
hexahydropyrrolo[3,4-c]pyrrol-2-yi}- |hexahydropyrrolo]3,4- o[4.5
) azolo[4,5-
3-[4-(trifluvoromethoxy)phenyl}- clpyrrol-2(1H)-yl)-3- .
_ blpyridine-5- [475.4
1.50 |propan-l-one (4-(triftuoromethoxy)- o .
carboxylic acid|{(M+H)
o phenyl)propan-1-one
N E o F 1. . (CAS-RN
Lo : K (dihydrochloride
BN Y N F ) 1216149-55-1)
=N H T (intermediate 5.5)
(3a8,6aS)-5-(3H-{1,2,3]triazolo[4,5-
. (3aS,6aS)-4-(trifluoro-
clpyridine-6-carbonyl)-hexahydro- 3H-[1,2,3]tri-
i methoxy)benzyl
pyrrolo[3,4-c]pyrrole-2-carboxylic azolo[4,5-
i ) hexahydropyrrolo[3,4- .
acid 4-trifluoromethoxy-benzyl ester clpyridine-6- 477.4
1.51 clpyrrole-2(1H)- o
e carboxylic acid|(M-+H)
Neo o S o F |carboxylate i )
N Lo % \/©/ K hodrochlorid (intermediate
& N.__O F rochloride
H S Y 45)
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Carboxylic  |MS,
No. Systematic Name Amine
acid m/e
(3a8,6a5)-5-(4-fluoro-1H- (328,68 )-4-(trifluoro- |4-fluoro-1H-
benzotriazole-5-carbonyl)-hexahydro-| 1. o xy)benzyl benzo[d]-
pyrolo[3,4-c]pyrrole-2-carboxylic hexahydropyrrolo[3,4- |[1,2,3]triazole-
157 [|acid 4-trifluoromethoxy-benzyl ester cIpyrrole-2(1H)- 5-carboxylic 4944
h ‘ M-+H)*
i carboxylate acid (
NS o f
) % 0\/@ Fﬁ.— hydrochloride (intermediate
HN
S § (intermediate 1.8)  [43.2)
(3a8,6a8)-5~(7-fluoro-1H- (3aS,6a8)-4-(trifluoro- |7-fluoro-1H-
benzotriazole-S-carbonyl)-hexahydro- methoxy)benzyl benzo[d]-
pyrrolo[3,4-clpyrrole-2-carboxylic |y vdropyrrolof3,4- |[1,2,3]triazole- 1946
1.53 |[acid 4-trifluoromethoxy-benzy! ester cIpyrrole-2(1H)- 5-carboxylic :
M+H)"
il carboxylate acid (
F v o f
%‘ o\/@ QLF hydrochloride (intermediate
HN
=t R (intermediate 1.8)  |43.1)
(338,638)"‘5“(6'ﬁu0r0“11‘1" (3 38,638)-4' 6-ﬂ1101'0-] H-
benzotriazole-5-carbonyl)-hexahydro- (trifluoromethoxy)- benzo[d]-
pyrrolof3,4-clpyrrole-2-carboxylic 0,01 hexahydro- [1,2,3]triazole- 4045
| 54 lacid 4-trifluoromethoxy-benzyl ester pyrrolo[3,4-clpyrrole- |5-carboxylic T
M+H)"
T M . 2(1H)-carboxylate acid (
N & o]
@/k %\“ o\/@ ‘_?4; hydrochloride (intermediate
HN
=N S (intermediate 1.8)  |43)
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. Carboxylic  |MS,
No. Systematic Name Amine
acid m/e
(3aS,6a8)-5-(4-chloro-1H- (3aS,6a8)-4-(trifluoro- |4-chioro-1H-
benzotriazole-5-carbonyl)-hexahydro- methoxy)benzyl benzo[d]-
pyrrolo[3.4-clpyrrole-2-carboxylic oy ahvdropyrrolo[3,4- |[1,2.3]riazole-
155 (acid 4-trifluoromethoxy-benzyl ester clpyrrole-2(1H)- 5-carboxylic 5104
' o M+H)"
9 " carboxylate acid ( )
NG o f
Q: \:bq oﬁ ¢ |hydrochloride (intermediate
HN
n=N " I’/ (intermediate 1.8) 43.5)
(3a8S,6aS)-5-(6-trifluoromethyl-1H- .
) (3aS,6aS)-4-(trifluoro- |6-(trifluoro-
benzotriazole-S-carbonyl)-hexahydro-
] methoxy)benzyl methyl)-1H-
pyrrolo[3,4-clpyrrole-2-carboxylic
' _ hexahydropyrrolo[3,4- [benzo[d][1,2.,3
acid 4-trifluoromethoxy-benzyl ester 542.4
1.56 clpyrrole-2(1H)- Jtriazole-5-
i veEy
Fo—rt~F O carboxylate carboxylic acid
H
N% (\ﬂ/o{’"‘ hydrochloride (intermediate
F
HNN,”.’N H Nﬁg’o\/\/ (intermediate 1.8) 43.4)
(3aS,6aS)-5-(4-methyl-1H- (3aS,6a8)-4~(trifluoro-
benzotriazole-5-carbonyl)-hexahydro-| .y, oxy)benzyl :mmethyl- 1};‘3
pyrrolo[3,4-c]pyrrole-2-carboxylic hexahydropyrrolo[3,4- enzo[d][1.2,
157 acid 4-triffuioromethoxy-benzyl ester clpyrrole-2(1H)- Jtriazole-5- 1488.2
o carboxylic acidj{(M—H)~
H carboxylate )
NN\ o f (intermediate
%\1 O\Q ;LF hydrochloride
HN
NN H \ér 43.3)

(intermediate 1.8)
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Carboxylic |MS,
Neg. |Systematic Name Amine
acid m/e
(3a8,6a8)-5-(6-methyl-1H- (3aS,6aS)-4-(trifluoro- |6-methyl-1H-
benzotriazole-5-carbonyl)-hexahydro- methoxy)benzyl benzo[d]-
pyrrolo[3,4-c]pyrrole-2-carboxylic hexahydropyrrolo[3,4- |[1,2,3]triazole- 4880
1 5g acid 4-trifluoromethoxy-benzyl ester clpyrrole-2(1H)- 5-carboxylic .
M~H)
i 9 carboxylate acid ( )
NN\ o f
| A+ |hydrochloride (intermediate
HN‘ M N (o] B
N=N T (intermediate 1.8)  143.6)
}“[(3aR,6aR)—5"(4“ﬂu0r0" 1H- i ‘((338,638)- 4-fluoro-1H-
benzotriazoie—S-ca1‘b0nyl)~hexahydr0 - hCXﬁhYdIOIJy}iTO Io {3 4- tbenzo [ d]-
pyrrolo[3,4-clpyrrol-2-yl}-3-(4-tri- |10l 2(1H)-y1)-3-  |[1,2,3]triazole- 102
1.59 fluoromethoxy-phenyl)-propan-1-on¢ |4 (yrifiuoromethoxy)- |S-carboxylic y 'H),
Y
0 N o phenyl)propan-1-one |acid
) ] %\“ Y\/@ ¢ |dihydrochloride (intermediate
H )
N=N A (intermediate 5.5)  [43.2)
4-cthoxyquinolin-2-y1)((3aS,6aS)-5-
( g ) (R)-4,5,6,7-
((R)-4,5,6,7-tetrahydro-1H- (4-ethoxyquinolin-2-
i tetrahydro-1H-
benzo[d]{1,2,3)triazole-5- yh((3aS,6a8S)-
benzofd}-
carbonyl)hexahydropyrrolo{3,4- hexahydropyrrolo[3,4- )
160 Lo L2(1H)-yDmeth | L2(1H) [1,2,3}triazole- [461.3
: c]pyrrol- -yDmethanone clpyrrol- -
P by S-carboxylic  [(M+H)"
ylymethanone
0 J :
E o ) acid
N hydrochloride _ _
: x (intermediate
RN Q}“m (intermediate 5.6)
oy 304)
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Carboxylic  |MS,
No. |Systematic Name Amine

acid m/e

(4-ethoxyquinolin-2-yl)((3aS,6aS)-5-
(4-fluoro-1H-benzo[d][1,2,3]triazole- |(4-ethoxyquinolin-2-  |4-fluoro-1H-

5-carbonyDhexahydropyrrolo[3,4-  y1y((3aS,6aS)- benzo[d]-
clpyrrol-2(1H)-ylymethanone hexahydropyrrolo[3,4- |[1,2,3]triazole- 4753
1.61 clpyrrol-2(1H)- S-carboxylic B
o OJ pyrrol-2(1H) ‘ she | g
N ylymethanone acid
y . %I\i | ~ hydrochloride (intermediate
H ~
=N H N (intermediate 5.6) 43.2)

Example 2

trans-3,5-Dichlerebenzyl 2-(2-0x0-2,3-dihydrobenzo{d]oxazole-6-carbonyl)hexahydro-1H-
pyrrolo{3,4-clpyridine-5(6H)-carboxylate

L

To a solution of trans-3,5-dichlorobenzyl hexahydro-1H-pyrrolo|3,4-c]pyridine-5(6H)-
carboxylate hydrochloride (intermediate 1.1; 50 mg, 137 umol) in N,N-dimethylformamide (1
mL) were added 4-methylmorpholine (69.1 mg, 684 umol), 4-amino-3-hydroxybenzoic acid
(20.9 mg, 137 umol) and O-(7-azabenzotriazol-1-y[}-N,N,N’,N’-tetramethyluronium hexafluoro-
phosphate (62.4 mg, 164 umol) at room temperature, then after 18 h 1,1'-carbonyldiimidazole
(50.3 mg, 301 umol) was added. After 1 h, the reaction mixture was partitioned between ethyl
acetate and 1 M aq. hydrochloric acid solution. The organic layer was washed with brine, dried
over magnesium sulfate, filtered and evaporated m vacuo. Chromatography (silica gel, gradient

dichloromethane dichloromethane/methanol/25% aq. ammonia solution 90:10:0.25) produced

the title compound (35 mg, 52%). Light yellow gum, MS: 490.5 (M+H)".
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The following examples were prepared according to example 2, replacing trans-3,5-

dichlorobenzyl hexahydro-1H-pyrrolo[3,4-c]pyridine-5(6H)-carboxylate hydrochloride by the

appropriate starting material.

MS
Ex. |Systematic Name Starting material . ’
e
(3aR,6a8)-3,5-dichlorobenzyl 5-(2-0x0-2,3- (3aR,6a8)-3,5-
dihydrobenzo{d]oxazole-6- dichlorobenzyl
carbonyl)hexahydropyrrolo[3,4-clpyrrole-2(1H) hexahydropyrrolo]3,4- 762
2.01 |carboxylate cpyrrole-2(1H)- .
o (M+H)’
o o cl carboxylate
N R
o‘=<N:©)L % \/@\ hydrochloride
4 3 N O
H hig ci . .
3 (intermediate 1)
. E -1- ak, 3aS )-
6-{(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy- (E-1-(3aR,8a8)
tah l0]3.4-
phenyl)-acryloyl]-octahydro-pyrrolof3,4- oo yfiropyrro ol3:
dJazepine-2-carbonyl}-3H-benzooxazol-2-one dJazepin-6(7H)-yD)-3-(4- 514.6
2.02 o (trifluoromethoxy)-
- (M-H)
e F J@/\* N H H phenyl)prop-2-en-1-one
74o =0 )
F NN o hydrochloride
° {intermediate 5)
6-[(3aR,6aR)-2-[3-[4- 1-((3a8,6aS)-
{trifluoromethoxy)phenylipropanoyli}- hexahydropyrrolo}3,4-
1,3,3a,4,6,6a-bexahydropyrrolo[3.4-c]pyrrole-3- clpyrrol-2(1H)-yl)-3-(4-
' 490.4
2.03 |carbonyl}-3H-1,3-benzoxazol-2-one (trifluoromethoxy)- N
M+H
¢ ” ! phenyl)propan-1-one ( :
N
r-“%': /{:l/\)k % ﬁ\/E:E"B:o dihydrochloride
& o] H‘: N o
o (intermediate 5.5)
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(3aS,6a8)-4-
(trifluoromethoxy)benzyl

(3aS,6aS)-5-(2-0x0-2,3-dihydro-benzooxazole-
6-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-

hexahyd lof3,4-
carboxylic acid 4-trifluoromethoxy-benzyl ester exahydropyrrolof 492 .6

2.04 clpyrrole-2(1H)-

o
. JL H H .
e F E:]/ ~0 :% N carboxylate
,?40 H Nj(ccoﬁo hydrochioride
o}

(intermediate 1.8)

(M+H)"

Example 3

(32R,5s,6aS)-3,5-Dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yvioxy)hexahydrocyclopenta|c]pyrrole-2(1 H)-carboxylate

al o )OLN H H
\Qosj/\ H%\o/c[oﬁo

A mixture of 4-((3aR,5s,6aS)-2-((3,5-dichlorobenzyloxy)carbonyljoctahydrocyclo-
penta[c]pyrrol-5-yloxy)-2-hydroxybenzoic acid (intermediate 12.1; 63 mg, 135 umol),
tricthylamine (13.7 mg, 135 umol} and diphenylphosphoryl azide (37.2 mg, 135 umol) in

toluene (2 ml.) was heated at 110°C for 20 h. After evaporation of the solvent, the residue was

purified by chromatography (silica gel; heptane — ethyl acetate gradient) to produce the title
compound (19 mg, 30%). White solid, MS: 463.2 (M+H) .

Example 3.01

(3aR,5r,6a8)-3,5-Dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo|djoxazol-6-
yioxy)hexahydrocyclopentajcipyrrole-2(1H)-carboxylate

Q
Cl OJKN H N g
A=
& 3] @]

The title compound was produced in analogy to example 3 from 4-((3aR,5r,6aS)-2-((3,5-
dichlorobenzyloxy)carbonyljoctahydrocyclopentafc]pyrrol-5-yloxy)-2-hydroxybenzoic acid
(intermediate 12). White solid, MS: 463.2 (M+H)".
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Example 4

(3a8,6aS)-3,5-Dichlorebenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate

@*%ﬂ

To a solution of (3,5-dichlorophenyl)methanol (21.4 mg, 121 pmol) in acetonitrile (5 mL) was
added N,N'-carbonyldiimidazole (20.6 mg, 127 umol) at room temperature, then after 3 h
triethylamine (61.3 mg, 606 umol) and (1H-benzo[d][1,2,3]triazol-5-y1)}{(3aR,6aR)-
hexahydropyrrolo{3,4-cipyrrol-2(1H)-yhmethanone dihydrochloride (intermediate 2.4; 40 mg,
121 pmol) were added and the reaction mixture was heated at reflux. Afier 16 h the reaction
mixture was partitioned between ethyl acetate and sat. aq. ammonium chloride, the organic layer
was washed with sat. aq. sodium hydrogen carbonate solution and brine, dried over magnesium
sulfate, filtercd, and evaporated. Chromatography (silica gel; gradient dichloromethane to
dichloromethane/methanol/25% ag. ammonia sotution 90:10:0.25) produced the title compound
(38 mg, 68%). Light yellow foam, MS: 460.4 (M+H)",

The following compounds were produced in analogy to example 4, replacing (1H-
benzo[d][1,2,3]triazol-5-yI{(3aR,6aR)-hexahydropyrrolo[3,4-cjpyrrol-2(1H)-y)methanone
dihydrochloride and (3,5-dichlorophenyl)methanol by the appropriate amine and alcohol

precursors, respectively.

[No. |Systematic Name | Amine Alcchol IM S, m/e
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No. |Systematic Name Amine Alcohol MS, m/e
trans-5-(1H-benzotriazole-5-
bonyl)-octahydro- lo[3,4- 3-(methyl-
carbonyl)-octahydro-pyrrolo] (1H-benzotriazol-5-yl)- G d
c]pyridine-2-carboxylic acid 3- y trans-octahydro- zui.t;)nyi)-i—th
thanesulfonyl-5-trifluo thyl- trifluorome
‘o ;ne d}n%:‘ ORI TROTOmEEY™ L yrrolo[3,4-c]pyridin- obonyty. 523
' eHEyT ester 5-yl-methanone; Y v (M+H)"
i 0 o methanol
PN H hydrochloride
F o NN (CAS-RN
Ny, |(intermediate 2.1)
o=g=0 H N: C 9 1003843-94-4)
o
(3aR,6aR)-3,5-dichlorobenzy! 5-(1H- [(1H-
benzo[d][1,2,3]triazole-5- benzo[d][1.2,3]triazol-
carbonylyhexahydropyrrolo[3,4- 5-yD((3a8,6aS)- (3,5-dichloro-
400 c]pyrro]e—Z(lH)-carboxylate hexahydropyrrolo{SA- phenyi)_ 460.5
' 0 clpyrrol-2(1H)- (M+H)"
H cl methanol
/@LN% t ylymcthanone
HN INAN O dihydrochlorid
- H e ¢ |dihydrochloride
© (intermediate 8)
(3aS,6aS)-5-(1H-benzotriazole-5- (1H- - (3-chloro-5-
carbonyl)-hexahydro-pyrrolo[3.4- benzo[d][1,2.3 Jtriazol- (methyl-
clpyrrole-2-carboxylic acid 3-chloro- 3-yD((3aR,62R)- sulfonyl)-
5 h & | hexahydropyrrolo[3,4- ' 504.4
4.03 ;>-methanesulfonyl-benzyl ester phenyl)- .
o clpyrrol-2(1H)- (M+H)"
H % methanol
NN yDmethanone ) )
0 ) ) (intermediate
HN| N0 &~ |dihydrochloride
=N \(f)f PN 17)

(intermediate 2.4)
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No. Systematic Name Amine Alcohol MS, m/e
(3a8,6aR)-5-(1H-benzotriazole-5- SH" 123 el (3-chloro-5-
carbonyl)-hexahydro-pyrrolo[3 4- enzo[d][1,2,3]triazol- (mothyl
c¢lpyrrole-2-carboxylic acid 3-chloro- 3-yD((3aR,6aS)- sulfonyl)-

4.04 5-methanesulfonyl-benzyl ester hexahydropyrrolof3,4- phenyl)- S04.4

o clpyrrol-2(1H)- (M+H)"
H o methanol
ﬁ X N yl)methanonc .
P \ o ] (intermediate
HN ¥ NYO ¢’ |hydrochloride
N=N 5 O"’ . . 1 7)
(intermediate 2.2)
(3aS,8aR)-2-(1H-benzotriazole-5- . (3-(methyl-
carbonyl)-octahydro-pyrrolo[3,4- (1H- . sulfonyl)-5-
d]azepine-6-carboxylic acid 3- benfo[d][l,l,?:]mdzob (trifluoro-
methanesulfonyl-S-trifluoromethyl- 3-yD((3aR.8aS)- methyl)- 566.2
4.05 \enzvl est octahydropyrrolo{3,4-
enzyl ester . phenyl)- (M+H)
o | dJazepin-2(1H)-
" O=s=0 methanol
N yDmethanone

HN H N._.O F intermediate 6.1 (CASRN

Nt e (intermediate 6.1)

N I JF 1003843-94-4)
(3aS,8aR)-2-(1H-benzotriazole-5- (1H- (3-chloro-5-
carbonyl)-octahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- |(methyl-
d]azepine-6-carboxylic acid 3-chloro- 5-yD)((3aR,8aS)- sulfonyl)- 5323

4.06 5-methanesulfonyl-benzyl ester octahydropyrrolo[3,4- |phenyl)- o “H)*

o H)y
A ci djazepin-2(1H)- methanol
» % . \/@\ o |yDmethanone (intermediate
4 H Y
N=N T £~ |(intermediate 6.1) 17)
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No. |Systematic Name Amine Alcohol MS, m/e
(3a8,6aR)-5-(1H-benzotriazole-5- (1H- (3-(methyl-
carbonyl-hexahydro-pyrrolo[3.4- |y 141012 3 ]triazol- |sulfonyl)-5-
clpyrrole-2-carboxylic acid 3- 5-y)((3aR,6aS)- (triffuoro-

- methanesulfonyl-5-trifluoromethyl- hexahydropyrrolo[3,4- [methyl)- 5384
7 [penzyl ester clpyrrol-2(1H)- phenyl)- (M-+H)"
Q | PN 1

" 0=§=0 yhmethanone methanol
N
% V©§Z hydrochloride (CAS-RN
HN NN O ) X ,
\= T T |(intermediate 2.2) 1003843-94-4)
) (1H-
cis-3,5-dichlorobenzyl 5-(1H-
, benzo[d][1,2,3}triazol-
benzo[d][1,2,3]triazole-5- .
5-yl)Y(cis-tetrahydro-
carbonyl)hexahydro-1H-pyrrolo{3.4-
o 1H-pyrrolof3,4- (3,5-dichloro-
¢Jpyridine-2(3H)-carboxylate . 474.5
4.08 clpyridin- phenyl)- -
i (M+H)
of OJLN H 5(6H,7H,7aH)- methanol
\Q/\ %):} NQII\I ylymethanone
< }—GNH hydrochloride
o}
(intermediate 2)
(3aS.7aR)-5-(1H-benzotriazole-5-
DN-octahydro- lo[3,4- 3-chioro-5-
carbonyl)-octahydro-pyrrolo[ (1H-benzotriazol-5-yl)- (
¢]pyridine-2-carboxylic acid 3- (methyl-
trans-octahydro- lfony)

hloro-5-methanesulfonyl-b 1 sulfonyl)-

CRIOTOmo-METHANCSUHONYDEZY, hyrrolo[3,4-c]pyridin- 518.4

4.09 |ester phenyl)- }
S5-yl-methanone (M+H)
Y _ methanol
HN)©—4 . hydrochloride , )
Na N M ) (intermediate
N % \/@\ o |(intermediate 2.1)
d NYO S’f 17)
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No. |Systematic Name Amine Alcohel MS, m/e
(1H-
trans-3,5-dichlorobenzyl 5-(1H- i
benzo[d}[1,2,3}triazol-
benzo[d][1,2,3]triazole-5-
S-yl)(trans-tetrahydro-
carbonylyhexahydro-1H-pyrrolo[3,4- )
IH-pyrrolo[3,4- (3,5-dichloro-
c]pyridine-2(3H)-carboxylate . 474.4
4.10 o clpyridin- phenyl)- V)
o P NN S(6H,7H, 7aH)- methanol
\©/\ % Ny |yDmethanone
N I
“ %@'NH hydrochloride
0
(intermediate 2.1)
(3aR,8aS)-3,5-dichlorobenzyl 6-(1H- [(1H-
benzo[d]{1,2,3]triazole-3- benzo[d][1,2,3]triazol-
- S5-yIX(3aR,8aS)-
carbonyloctahydropyrrolo[3,4 Y)lf(d )E " (3.5-dichloro- e
ine- , ; octahydropyrrolo[3,4- .
411 dlazepine-2(1H)-carboxylate Yl pyrr phenyl)- )
0 dlazepin-6(7H)- (M-H)
Cl methanol
Njg‘ yDmethanone
HNN=N K’l_f\,m\r(o o |hydrochloride
o (intermediate 2.3)
(3aS,6aR )-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
o 1-(3-chloro-
clpyrrole-2-carboxylic acid 1-(3- 5-yD((3aR,6aS)- henyl)
enyl)-
chloro-phenyl)-cyclopropyl ester hexahydropyrrolo[3,4~ L 452.5
4.12 o \ : L2(1H) cyclopropano! (MH)
s clpyrrol- - ‘
N* “NH pyrr (CAS-RN
yhmethanone
o W _ 43187-67-3)
ydrochloride
%NCEN hydrochlorid
© H ° (intermediate 2.2)
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No. [Systematic Name Amine Alcohol MS, m/e
(3a8,6aR)-5-(1H-benzotriazole-5-  |[(1H-
carbonyl)-hexahydro-pyrrolo[3,4-  [benzo[d][1,2,3]triazol-
A PP 5-yI}{(3aR,6aS)-
clpyrrole-2-carboxylic acid ) y>h ) )E 4 bicyclo[4.1.0]- 410.5
i 7 exahydropyrrolo[3,4- 5
413 bicyclo[4.1.0]hept-7-ylmethyl ester } Yl 2(1313;; heptan-7- .
0 clpyrrol- - +
L H N=N byt yimethanol
Cy/\o r\% /k,NH ylymethanone
‘ ,
H N\”/’\)‘ hydrochloride
0 (intermediate 2.2)
(3aS,6aR)-5-(1H-benzotriazole-5-  |(1H-
carbonyl)-hexahydro-pyrrolo[3,4-  [penzo[d][1,2,3]triazol-
clpyrrole-2-carboxylic acid 5-yD((3aR,6aS)- 2-adamantane-
414 adamantan-2-ylmethyl ester hexahydropyrrolo[3,4- imethanol 450.5
' o clpyrrol-2(1H)- (CAS-RN (M+H)*
% \Q ylmethanone 22635-61-6)
HN ) o NTO hydrochloride
© (intermediate 2.2)
(3aS,6aR)-5-(1H-benzotriazole-5- (1H-
hexs . . benzo[d][1,2,3]triazol-
carbonyl)-hexahydro-pyrrolo[3.,4 ’ (1-fluorocyclo-
c]pyrrole-2-carboxylic acid 1-fluoro- 5-yD{((3aR.6aS)- hexyl)-
. hexahydropyrrolo[3,4- 414.4
415 cyclohexylmethyl ester ] Yi 2(1131’; [ methanol )
o clpyrrol- - -
H b ‘ (CAS-RN
N yhmethanone
L. hvdrochlorid 117169-30-9)
HN c
- H N ' ydrochloride

(intermediate 2.2)




WO 2014/048865 PCT/EP2013/669679
-115-
No. |[Systematic Name Amine Alcohol MS, m/e
(3aS,6aR)-5-(1H-benzotriazole-5-  |(1H-
carbonyl}-hexahydro-pyrrolo{3,4- benzo[d][1,2,3]triazol- 242
clpyrrole-2-carboxylic acid 2- }51"}’]);1(3:&638); s adamantyl) s
an-2-vi- : exahydropyrrolo[3,4- )
416 adamantan-2-yl-ethyl ester yi 213]}:;' ethanol (CAS- .
o Cipyrroi-&{ 1k)-
} ]I;Wh (15D NR 39555-28- |
N ylymethanonc
be . P
Hy - N\rfo\/\@ hydrochloride
N=N
© (intermediate 2.2)
!
(3aS,6aR)-5-(1H-benzotriazole-5-  |(1H-
carbonyl)-hexahydro-pyrrolo[3,4-  |benzo[d}{1,2,3]triazol-
clpyrrole-2-carboxylic acid 2- 5-yI((3aR,6aS)-
417 adamantan-1-yl-ethyl ester hexahydropyrrolo{3,4- | 1-adamantane- |464.5
’ 0 clpyrrol-2(1H)- ethanol (M+H)"
H
/@Jj\’% yhmethanone
AN H N\n’o\/\@ hydrochloride
© (intermediate 2.2)
(3aS,6aR)-5-(1H-benzotriazole-5-  |(1H-
carbonyl)-hexahydro-pyrrolo[3,4-  |penzo[d][1,2,3]triazol-
clpyrrole-2-carboxylic acid 5-yD((3aR,6aS)-
418 adamantan-1-ylmethyl ester hexahydropyrrolo{3,4- |I-adamantane- |450.5

clpyrrol-2(1H)-
yhmethanone
hydrochloride

(intermediate 2.2)

methanol

(M+H)




WO 2014/048865 PCT/EP2013/069679
-116-~
No. |Systematic Name Amine Alcohol MS, m/e
(3aS,6aR)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo|3,4- benzo[d}f1,2,3]triazol-
clpyrrole-2-carboxylic acid 5-yD((3aR,6aS)-
419 cyclohexylmethyl ester hexahydropyrrolo[3,4- [cyclohexyl-  [398.5
. o} clpyrrol-2(1H)- methanol (M+H)"
H
HN N O hydrochloride
\N=N H Y y
© (intermediate 2.2)
cis-5-(1H-benzotriazole-5-carbonyl)- |(1H-
(3-(2,2,2-
hexahydro-pyrrolo[3,4-clpyrrole-2-  benzo[d][1,2,3]triazol- ” .
trifluoro-1-
carboxylic acid 3-(2,2.2-trifluoro-1-  |5-y1)((3aR,6aS)- !
methoxy-
methoxy-ethyl)-benzyl ester hexahydropyrrolo[3,4- 504.5
4.20 ethyl)phenyl)- .
e | clpyrrol-2(1H)- (M+H)
0 0 methanol
N F y)methanone ) )
k:b drochiorid (intermediate
3 ydrochloride .
HN\N=N r NYO . . 19)
0 (intermediate 2.2)
cis-5-(1H-benzotriazole-5-carbonyl)- {(1H-
hexahydro-pyrrolo[3,4-c]pyrrole-2-  |benzo[d][1,2,3}triazol- |2,2,2-trifluoro-
carboxylic acid 3-(2,2,2-trifluoro-1-  |5-yI)((3aR,6aS)- 1-(3-(hydroxy-
o] hydroxy-ethyl)-benzyl ester hexahydropyrrolo[3,4- imethyl)- 490.5
' o F/ on  (cIpyrrol-2(1H)- phenyl)ethanol |(M+H)™
Kj&% F yDmethanone (intermediate
3 I/E ] hydrochloride 18
HN‘N..N o N\n,O Y )
- o) (intermediate 2.2)




WO 2014/048865 PCT/EP2013/069679
-117-
No. |Systematic Name Amine Alcohol MS, m/e
(3aR,6aS)-2-cyclohexylethyl 5-(1H- |(1H-
benzo[d][1,2,3]triazole-5- benzo[d][1,2,3}wriazol-
carbonyl)hexahydropyrrolo[3,4- 5-yD((3aR,6aS)-
4 ¢]pyrrole-2(1H)-carboxylate hexahydropyrrolo[3,4- |2-cyclohexyl- |412.5
‘ o) clpyrrol-2(1H)- ethanol (M+H)"
H
[ N\% ylymethanone
HN‘!;:.N’ g N\rro\/\o hydrochloride
° (intermediate 2.2)
(3aS,6aR)-5-( | H-benzotriazole-5-  |(LF
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1 ,2,31&12120 k- (3-fluoro-5-
c]pyrrole-2-carboxylic acid 3-fluoro- 5-y1((3eR 685)- (trifluoro-
473 S-triflucromethoxy-benzyl ester hexahydropyrrolo[3,4- methoxy)- 494.4 .
o clpyrrol-2(1H)- (M+H)
H " phenyl)-
N ylymethanone
FF methanol
HNN-N ¥ NTO °>(F hydrochloride
© (intermediate 2.2)
(3aR,6aS)-3-chloro-5-cyanobenzyl 5- (1H-
(1H-benzo[d][1,2,3]triazole-5- benzo[di[1,2,3]triazol- |3-chloro-5-
carbonyl)hexahydropyrrolo[3,4- Y D{(38R.6a8)- (bydroxy-
404 |clpyrrole-2(1H)-carboxylate hexahydropyrrolo{3,4- \methyl)- 451.4
‘ o N clpyrrol-2(1H)- benzonitrile  |(M+H)"
Q)Li% yhmethanone (CAS-RN
HN‘N=N g NYO Sy hydrochloride 1021871-35-1)
0

(intermediate 2.2)




WO 2014/048865 PCT/EP2013/069679
-118-
No. |Systematic Name Amine Alechol MS, m/e
(3aS,6aR)-5-(1H-benzotriazole-5-  [(1H-
carbonyl)-hexahydro-pyrrolo[3,4-  |benzo[d][1,2,3]triazol-
cJpyrrole-2-carboxylic acid 3- S-yD((3aR ,6aS)- (3-(trifluoro-
405 trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- |methoxy)- 476.4
' o F)(F CIpyrrol-2(1H)- phenyl)- (M+H)Y
A /O F yl)methanone methano!
HN\N'—“N ‘?éu\lro X | hydrochloride
o {(intermediate 2.2)
(3aS,6aR)-5~(1H-benzotriazole-5- (1"
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- (3-fluoro-5-
clpyrrole-2-carboxylic acid 3-fl 5-yD((3aR,6a8)- -
PyIT arboxylic acid 3-fluoro- (triffuoro-
426 |S-trifluoromethyl-benzyl ester hexahydropyrrolo[3,4- methyl)- 478.5
0 clpyrrol-2(1H)- (M+H)"
H v phenyl)-
N yhmethanonc
F methanol
HN % N\ﬂ/O hydrochloride
N=N i & OF
(intermediate 2.2)
3 (1H-
(3aS,6aR)-5~(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- (3~chloro-5-
¢] [ S o 1S-yD((3aR,6aS)-
pyrrole-2-carboxylic acid 3-chloro- (trifluoro-
4.27 -tnﬂuoromethoxy—bcnzyl ester hexahydropyrrolo[3,4- methoxy)- >10-4 _
clpyrrol-2(1H)- (M+H)"
phenyl)-
yDmethanone
methanol
N X hydrochloride

(intermediate 2.2)




WO 2014/048865 PCT/EP2013/669679
-119-
Ne. |Systematic Name Amine Aleohol MS, m/e
(3aS,6aR)-5-(1H-benzotriazole-5- (18-
) (4-fluoro-3-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
L (trifluoro-
c]pyrrole-2-carboxylic acid 4-fluoro- |5-yl)(trans-
. methoxy)-
3-trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- 494.5
4.28 phenyl)- .
FF  [clpyrrol-2(1H)- (M+H)
2 ., O><F“ eneth methanol
mcthanone
) T4 )\[ N . (CAS-RN
N’ Ne O hydrochloride
N H hid ' ) 86256-18-0)
o (intermediate 2.2)
(3aR,6aS)-3-cyano-5-fluorobenzyl 5- (1H-
(1H-benzo[d][1,2,3]triazole-5- benzo[d][1,2,3]triazol- |3-fluoro-5-
carbonyDhexahydropyrrolo{3,4- 5-yl)(trans- (hydroxy-
429 c]pyrrole-2(1H)-carboxylate hexahydropyrrolo[3,4- imethyl)- 435.4
' o N clpyrrol-2(1H)- benzonitrile  [(M+H)"
N\% b ylymethanone (CAS-RN
W RS I, |nydrochloride 1021871-34-0)
o {(intermediate 2.2)
(3aR,6aS)-3-chloro-5-methoxybenzyl |1
5-(1H-benzo[d][1,2,3Jtriazole-5- benzo[d][1,2,3]triazol- |(3-chloro-5-
carbonylyhexahydropyrrolo{3,4- 3-yl)trans- methoxy-
430 |clpyrrole-2(1H)-carboxylate hexahydropyrrolo[3,4- {phenyi)- 456.5
o . clpyrrol-2(1H)- methanol (M+H)"
@/‘LN%” i ylymethanone (CAS-RN
£ N O : 2
HN\N N H 73/ o~ |hydrochloride 82477-68-7)

(intermediate 2.2)




WO 2014/048865 PCT/EP2013/069679
-120-
No. |[Systematic Name Amine Aleohol MS, m/e
(3aS,6aR)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]iriazol-
clpyrrole-2-carboxylic acid (1S,4R)- S-yl)(trans- 2-norbornane-
o 3-methyl-bicyclo[2.2.1 Jhept-2- hexahydropyrrolo[3,4- [methanol 4232
' yimethyi ester c]pynol—2(1H)- (C AS-RN (M +H)+
o
A H ylymethanone 6968-75-8)
% hydrochloride
HN R NTO
N=N g H (intermediate 2.2)
(3a8,6aR)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4-  [benzo[d][1,2.3}triazol-
clpyrrole-2-carboxylic acid (1R,48)- [S-YD(trans- (IRA8)-
430 1-bicyclo[2.2.1]hept-2-ylmethyl ester hexahydropyrrolo[3,4- |bicyclo[2.2.1]- |410.2 |
o} y clpyrrol-2(1H)- heptan-2- (M+H)"
dn % yD)methanone ylmethanol
HN| ) H NYOQ hydrochloride
© (intermediate 2.2)
(3aR,5s,6a8)-5-[(3H-[1,2,3]triazol-4- (3aR,35,6aS)-N-((1H-
ylmethyl)-carbamoyl}-hexahydro- 1,2 3-triazol-4-
cyclopentalc]pyrrole-2-carboxylic |y ymethyl)octahydro-  |(3,5-dichloro- 384
433 [acid 3,5-dichloro-benzyl ester cyclopenta[clpyrrole- |phenyl)- ' .
o ‘ (M+H)
o O/ILN H 5-carboxamide 2,2,2- |methanol
N\ 3 . P
\Q/\ %ﬁ \/EN'N trifluoroacetate
c S A (intermediate 4)




o}
HN N O\Q/ For
\N:N H j%/

dihydrochloride
{intermediate 2.4)

WO 2014/048865 PCT/EP2013/069679
-121-

INo. Systematic Name Amine Aleohol MS, m/e
(328,6a8)-5-(1,4,6,T-tetrahydro.  |(6:7-dibydro-1H-
[1,2,3]triaZOEO{4,5'C}pyridine“5— [1,2,3]’(1‘1&2010[4,5- (3-Ch101'0-5-
carbonyl)-hexahydro-pyrrolo{3,4- clpyridin-5(4F)- (methy}-
clpyrrole-2-carboxylic acid 3-chloro- [YD((3aR,6aR)- sulfonyl)- 509.5

434 |5 methancsulfonyl-benzyl ester hexahydropyrrolo[3,4- |phenyl)- (M)

0 o clpyrrol-2(1H)- methanol
)i?\i)j\N%H ylymethanone (intermediate
X O
HN N G 2 :
- H Wg/ 6;3\ hydrochloride 17)
(intermediate 25)

- |(3aS,6aR)-5-[(1H-[1,2,3 }triazo}-4- (3aR,6aS)-N-((1 H-
yimethyl)-carbamoyl]-hexahydro- 1.2 3-triazol-4-
pyrrolo[3,4-clpyrrole-2-carboxylic |y 1) methylyhexahydro- |(3,5-dichloro- 440

4.35 |acid 3,5-dichloro-benzyl ester pytrolo[3.4-clpyrrole- |phenyl)- " .H)+

0 -+
al L H y 2(1H)-carboxamide  |{methanol
o7 N H ‘
\©/\ %\j . \/[N"N 2,2 2-trifluoroacetate
o T (intermediate 20)
. (1H-
(3aS,6aS)-5-(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3}triazol-
c]pyrrole-2-carboxylic acid 4- >-yD((3aR,62R)- (4-(trifluoro-
436 |trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- Imethoxy)- 476.5
clpyrrol-2(1H)- phenyl)- (M+H)"
ylhmethanone methanol




WO 2014/048865 PCT/EP2613/069679
-122-
No. |Systematic Name Amine Alcohol MS, m/e
(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4-  penzo[d][1,2,3]triazol-
clpyrrole-2-carboxylic acid 4-cyano- |5.y1)((3aR,6aR)-
4-(hydroxy-
benzyl ester hexahydropyrrolo[3,4- 415.5
4.37 methyl)- .
o cIpyrrol-2(1H)- o lovem
NN N benzonitrile
% \/Q/ vl)methanone
N__O
"N H \ch( dihydrochloride
(intermediate 2.4)
(3a8,6aS)-5-(1H-benzotriazole-5- (1H-
(4-(1,1,2,2-
carbonyl)-hexahydro-pyrrolo[3.4-  lpenzo[d][1,2,3]triazol-
L tetrafluoro-
c|pyrrole-2-carboxylic acid 4- 5-yI)((3aR,6aR)-
thoxy)-
(1,1,2,2-tetrafluoro-ethoxy)-benzyl hexahydropyrrolo[3,4- © 3;) 508 4
4.38 henyl)-
ester clpyrrol-2(1H)- P (M+H)
o ; Dmeth methanol
methanone
NS OQ—F v , (CAS-RN
i:kj \/@’ ¢ |dihydrochioride
i FACLN = _ 773868-39-6)
N=N 6 (intermediate 2.4)
(3a8,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3.4- o) 0rd111,2,3 )triazol- |(4-(difluoro-
clpyrrole-2-carboxylic acid 4- 5-yD((3aR,6aR)-  [methoxy)-3-
430 difluoromethoxy-3-fluoro-benzyl hexahydropyrrolo[3,4- |fluorophenyl)- |476.4
T |ester clpyrrol-2(1H)- methanol (M+H)"
yl)methanone (CAS-RN

(o]
H F
Q)L N% dj")‘r’:
HN N__O F
‘N:N H \C[)r

dihydrochloride

(intermediate 2.4)

1242252-59-0)




WO 2014/048865 PCT/EP2013/669679
-123-
No. |Systematic Name Amine Aleohol MS, m/e
(3aS,6aS)-5-(1H-[1,2,3]triazolo[4,5-
1H-[1,2,3]tri-
bipyridine-S-carbonyl)-hexahydro- (1] ] (3-fluoro-4-
. azolo[4,5-b]pyridin-5-
pyrrolo]3,4-c]pyrrole-2-carboxylic : { Ipyridin (trifluoro-
3aR,6aR)-hexa-
acid 3-fluoro-4-trifluoromethoxy- yD(3aR,6aR)-hexa methoxy)-
hydropyrrolo[3,4- 4953
4.40 ibenzyl ester phenyl)- N
clpyrrol-2(1H)- (M+H)
e . £ N methanol
F jylhimethanone
DS Y, Y _ (CAS-RN
HNT O N_ O F 7 |hydrochloride
N=N H g . . 886498-99-3)
o (intermediate 2.6)
(3a8,6a8)-5-(1H-benzotriazole-5-  |(VH-
Carbony1)—hexahydl‘0~pyr1‘010 [3 :4_ benzo [d] [ 1 ,2,3 }triaZO I- (4‘(diﬂuor0'
cIpyrrole-2-carboxylic acid 4- 5-yD({(3aR,6aR)- methoxy)-
441 |difluoromethoxy-benzyl ester hexahydropyrrolo[3,4- phenyl)- 438.6
o clpyrrol-2(1H)- methanol (M+H)*
H
NN\ o_ _r yDmethanone CAS-RN
OQE oy fme |
HNC H NYO X P idihydrochloride 170924-50-2)
et
© (intermediate 2.4)
(3a8,6aS)-5-(1H-[1,2,3}triazolo[4,5- |(1H-[1,2,3}tri-
blpyridine-5-carbonyl)-hexahydro-  |azolo[4,5-b]pyridin-5-
pyrrolo[3.4-cjpyrrole-2-carboxylic  \yl)((3aR,6aR)-hexa-  |(4-(trifluoro-
acid 4-trifluoromethoxy-benzyl ester |hydropyrrolo[3,4- methoxy)- 477.6
442
clpyrrol-2(1H)- phenyl)- (M+H)"
yhmethanone methanol

o
N o f
EN% \Oxp
Z N__© F
HN

Sy

hydrochloride

(intermediate 2.6)




dihydrochloride

WO 2014/048865 PCT/EP2013/069679
-124-

Neo. |Systematic Name Amine Alcohol MS, m/e
(38S,6a5)-5-(1H-benzotriazole-3- SH‘ I e
carbonyl)-hexahydro-pyrrolo[3,4- enzo[d][1,2,3 ]triazol- (triffuoro-
c]pyrrole-2-carboxylic acid 3-fluoro- 5-yD((3aR62R)- methoxy)-

443 |4-trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- shenyl) 494 .4 |

o clpyrrol-2(1H)- (M+H)"
N F F lyDmeth methanol
XN\ o methanone
@A % o (CAS-RN
HN N__O F
\N:N H Er

(intermediate 2.4)

886498-99-3)

(intermediate 2.4)

(3aS,6aS)-5-(1H-benzotriazole-5- (1H- 4222
carbonyl)-hexahydro-pyrrolo[3,4-  [benzo[d][1,2,3]triazol- _ﬂ“’ ’
tritiuoro-
c]pyrrole-2-carboxylic acid 4~(2,2,2~ |5-yl)((3aR,6aR)- hoxy)
ethoxy)-
trifluoro-cthoxy)-benzyt ester hexahydropyrrolo[3,4- Y 450.4
4.44 ) phenyl)- s
a = _(clpyrrol-2(1H)- (M+H)
N o XF methanol
Q? = |yhmethanone
HN N.__O . _ (CAS-RN
N=N H bl dihydrochloride
° . , 1020949-12-5)
(intermediate 2.4)
(3aS,6a8)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolof3,4-  lye,01d)11,2,3]triazol- |(5-(trifluoro-
C}pyrr() le—2—carboxylic acid 5- S_yl) ((3 aR,63R)- methOXY)-
i trifluoromethoxy-pyridin-2-ylmethyl hexahydropyrrolo{3,4- |pyridin-2- 477.4
. ester clpyrrol-2(1H)- yDmethanol  [((M+H)'
o) N o ylymethanone {(CAS-RN
% ﬁ A |dihydrochloride 31181-85-8)
HN N__© N F
N=N H hid N
0




WO 2014/048865 PCT/EP2013/069679
-125-
No. |Systematic Name Amine Alcohol MS, m/e
(3a8,6aS)-5-((R)-4,5,6,7-tetrahydro-
1H-benzotriazole-5-carbonyl)- ((3aR,6aR)-
hexahydro-pyrrolo[3 4-c]pyrrole-2- hexahydropyrrolo[3.4- |4-(hydroxy-
carboxylic acid 4-cyano-2-isopropyl- Cclpyrrol-2(1H)-yl)((R)- methyl)-3-
446 [benzyl ester 4,5,6,7-tetrahydro-1H- (isopropyl- 463.5
o benzo[d][1,2,3]triazol- [benzonitrile  |(M+H)"
OJL‘N H l;\i‘ S-ylymethanone (intermediate
% %\J\HC[NN hydrochloride 41)
0 (intermediate 2.5)
(3aS,6a5)-5-((R)-4,5,6,7-tetrahydro-
1H-benzotriazole-5-carbonyl)- ((3aR,6aR)- 4-(hydroxy-
hexahydro-pyrrolof3,4-c]pyrrole-2- bexahydropyrrolof3 .’4- methyl)-3-
carboxylic acid 4-cyano-2-isopropyl- clpyrrol-2(1H)-yh{(R)- isopropyl-2-
4,5,6,7-tetrahydro-1H- 477.5
4.47 |5-methyl-benzyl ester methyl- l
benzo{d]{1,2,3]triazol- (M+H)"
o benzonitrile
OJLN f R |5-yDmethanone . .
% [IN‘N _ (intermediate
F 7 N\nw,,. n |hydrochloride a1
o (intermediate 2.5)
(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-
: ((3aR,6aR)-
1H-benzotriazole-5-carbonyl)- (2-fluoro-4-
hexahydropyrrolo[3,4-
hexahydro-pyrrolo[3,4-clpyrrole-2- (trifluoro-
F2(1H)-yD((R)-
carboxylic acid 2-fluoro-4- clpyrrol2(THD-yH((R) methoxy)-
. 4,5,6,7-tetrahydro-1H- 498.4
4.48 |trifluoromethoxy-benzyl ester phenyl)- .
benzo[d][1,2,3]triazol- (M+H)
methanol
S-ylymethanone
(CAS-RN

A
H H
\740 F NN .-~-O£N'i\I
F o \”\‘
o

hydrochloride

(intermediate 2.5)

1240257-07-1)




j’]\
H
E E G N H
% [»] & N w@NDN
F £ H \g‘

hydrochloride

(intermediate 2.5)

886498-99-3)

WO 2014/048865 PCT/EP2013/069679
-126-~
No. |Systematic Name Amine Aleohol MS, m/e
. (1H-
(3aS,6aS)-5-(1H-benzotriazole-5- (2-fluoro-4-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3 ]triazol- (trifluoro-
clpyrrole-2-carboxylic acid 2-fluoro- S>-yD((3aR,6aR)- methoxy)-
449 |4-triffuoromethoxy-benzyl ester hexahydropyrrolo[3,4- phenyl)- 494.6
o clpyrrol-2(1H)- (M+H)"
A f lyDmeth methanol
IXYTONN\S F. 0 yljmethanone
dg@ \Q Ae [ _ (CAS-RN
HN H N\rr" dihydrochloride
N=N o . i 1240257-07-1)
(intermediate 2.4)
(3aS,6a8)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3.4-  Ipenzo[d][1,2,3]triazol- |3-ethoxy-4-
clpyrrole-2-carboxylic acid 4-cyano- 5-y1)((3aR,6aR)- (hydroxy-
450 2-ethoxy-benzyl ester hexahydropyrrolo[3,4- |methyl)- 459.6
' o ; - \, [cIpytrol-2(1H)- benzonitrile  |(M+H)"
s s
/@AN% \O:Q// yDmethanone (intermediate
N__O
W‘N._.N R \g dihydrochloride 41.2)
(intermediate 2 .4)
(3a8,6a8)-5-((R)-4,5,6,7-tetrahydro-
. ((3aR,6aR)-
1H-benzotriazole-5-carbonyl)- Hoxahvd (3-fluoro-4-
hexahydropyrrolo{3,4-
hexahydro-pyrrolo[3,4-clpyrrole-2- ydropyrrolof (trifluoro-
o clpyrrol-2(1H)-yD((R)-
carboxylic acid 3-fluoro-4- methoxy)-
. 4,5,6,7-tetrahydro-1H- 496.4
4.51 |trifluoromethoxy-benzyl ester phenyl)-
benzo[d][1,2,3}triazol- (M-H)
methanol
5-yDmethanone
(CAS-RN
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(3a8,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrroIo {3 4~ benzo [d] [ 1 ,2,3}triazo I- 4—(hydroxy—
clpyrrole-2-carboxylic acid 4-cyano- 5-yI((3aR,6aR)- methyl)-3-
i 2-isopropyl-benzyl ester hexahydropyrrolo[3,4- |isopropyl-  |459.5
5 .
2 ! . clpyrrol-2(1H)- benzonitrile  |(M+H)"
N =
Q/LLN% /EEE/ ylymethanone (intermediate
HN A . .
=N \g’ dihydrochloride 41)
(intermediate 2.4)
(3a8,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- 4-(bydroxy-
clpyrrole-2-carboxylic acid 4-cyano- |5_y1)((3aR 6aR)- methyl)-5-
2-isopropyl-5-methyl-benzyl ester  |hexahydropyrrolo[3,4- isopropyl-2- 4735
4.53 methylbenzo- N
a clpyrrol-2(1H)- N (M+H)
N N nitrile
g yhmethanone
HN N_©O {intermediate
=N H hs dihydrochloride
0 . _ 41.1)
(mntermediate 2.4)
(3aS,6a5)-5-(1,4,6,7-tetrahydro- (6,7-dihydro-1H-
{1,2,3]triazolo}4,5-cjpyridine-5- [1,2,3]triazolo[4,5-
carbonyl)-hexahydro-pyrroio{3,4- c]pyridin-5(4H)-
.. (4-(trifluoro-
clpyrrole-2-carboxylic acid 4- yD)((3aR,6aR)-
. methoxy)- 481.6
4.54 trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- ,
phenyl)- (M+H)"
clpyrrol-2(1H)-
methanol

N =N

(9}
A H .
N7 NN S 0
HN\/Q %\IYOJ@/ %F
o

yDmethanone
hydrochloride

(intermediate 25)
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(3aR,6aR)-5-(1H-benzotriazole-5- (18-
carbonyl)-hexahydro-pyrrolo[3,4-  |penzold][1,2,3}triazol-
clpyrrole-2-carboxylic acid 4- 5-yH((3aS,6aS)- (4-(trifluoro-
4 55 |trifluoromethoxy-benzyl ester hexahydropyrrolo[3,4- imethoxy)- 476.4
o clpyrrol-2(1H)- phenyl)- (M+H)"
@HLN Q% O /Z ylymethanone methanol
HY n “YO\Q/ Fr dihydrochloride
Ne=N o
(intermediate 8)
(3a8S,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
L (2-fluoro-4-
c]pyrrole-2-carboxylic acid 2-fluoro- |5_y1y((3aR, 6aR)-
. ' (trifluoro-
4-trifluoromethyl-benzy! ester hexahydropyrrolo[3,4- 478.4
4.56 " |methyD)- :
o ¢ (clpyrrol-2(1H)- (M+H)"
N E F phenyl)-
: = vDmethanone
HN N O ) methanol
e H g dihydrochloride
0
(intermediate 2.4)
(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3.4-  |penzo[d][1,2,3]triazol-
clpyrrole-2-carboxylic acid 4- 5-yD)((3aR,6aR)- {4-(trifluoro-
45 trifluoromethyl-benzyl ester hexahydropyrrolo[3,4- [methyl)- 460.5
. bt y o clpyrrol-2(1H)- phenyl)- (M+H)"
Q)LN% . \/@)(F ylymethanone methanol
HN
N=N H Wg’ dihydrochloride

(intermediate 2.4)
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(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-
' . ((3aR,6aR)-
1H-benzotriazole-5-carbonyl)-
hexahydropyrrolo[3,4-
hexahydro-pyrrolo[3,4-c]pyrrole-2-
o ) clpyrrol-2(1H)-y){((R)- |(4-(trifluoro-~
carboxylic acid 4-trifluoromethoxy-
4,5,6,7-tetrahydro-1H- jmethoxy)- 480.5
4,58 ibenzyl ester )
o benzo[d][1,2,3]triazol- |phenyl)- M+H)"
N _.‘JE\N H o. F |3-yDmethanone methanol
4T o OV o
N o NYO F 7 lhydrochloride
o (intermediate 2.5)
(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-
1H-benzotriazole-5-carbonyl)- ((3aR.6aR)-
hexahydro-pyrrolo[3.4-c]pyrrole-2- hexahydropyrrolo [3’4— )
carboxylic acid 4-triffuioromethyl-  [PYTOR2UH)-yYH((R)- (4-(triffuoro-
4,5,6,7-tetrahydro-1H- |methyl)- 464.5
459 ibenzyl ester ‘
o benzo[d][1,2,3]triazol- |phenyl)- (M-+H)"
o/iLN H H S-yDmethanone methanol
F >
- )g©/\ ‘H%I\I\I](:[NN hydrochloride
o (intermediate 2.5)
(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro- ((3aR,6aR)- Ghiore
- i -5- - ~chioro-5-
1H-benzotriazole-5-carbonyl) hexahydropyrrolo[3,4- ety
¢ : - - methyl-
hexa.hydr.o pyjrrolo[3,4 c]pyrrole-2 clpyrrol-2(1H)-y1)((R)- Su}fon;)
> carboxylic acid 3-chloro-5- 4,5,6,7-tetrahydro-1H- roml 508.4
. sthe he agte enyl)- _
methancsulfonyl-benzyl ester benzo[d][1.2.3]riazol- phcny (MH)*
o methanol
I H e 5-yhmethanone ) .
N SN\ (intermediate
N hydrochloride ‘
N N._O © 17)
H H hil S\
0 o

(intermediate 2.5)
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[No. |Systematic Name Amine Alcohol MS, m/e
(3aS,6aS)-5-(1H-benzotriazole-5- (1H- )
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- )
clpyrrole-2-carboxylic acid 4-cyano- 5-yI)((3aR,6aR)- (hydroxymeth
2-methanesulfonyl-benzyl ester hexahydropyrrolo[3,4- yD-3- 4932

4.61 ] (methylsulfony

2 0 cIpyrrol-2(1H)- MRy
N N IYbenzonitrile
: o ¥ ylymethanone ) _
HN N, O A X . (intermediate
N=N H \g dihydrochloride )
(intermediate 2.4)
(3aS,6aS)-5-(1H-benzotriazole-5- (1H- ,
5-ethoxy-2-
carbonyl)~hexahydro~pyrro£o[3,4- benzo[d][l,2,3]triazoI~ ﬂe 0X4y
cpyrrole-2-carboxylic acid 4-cyano- |5_y1y((3aR,6aR)- ;{:‘0- )
2-ethoxy-5-fluoro-benzyl ester hexahydropyrrolo[3,4- (hydroxy- 4773
4.62 o | methyl)- .
. cIpyrrol-2(1H)- S
NN\s o N benzonitrile
ylymethanone _ _
HN N__O ) ) (intermediate
=N " j)f F \dihydrochloride )
(intermediate 2.4)
(3a8,6a8)-5-(4-methoxy-1H- (35-18’6&5)”4“- | A-methoxy-
benzotriazole-5-carbonyl)-hexahydro- Sﬂﬂu?mmethoxy} i [H-benzol[d]-
pyrrolo[3,4-clpyrrole-2-carboxylic enzy 1.23]riazole-
463 [acid 4-trifluoromethoxy-benzylester hexahydropyrrolo[3,4- 5-carboxylic 504.3
N clpyrrole-2(1H)- i (M-HY
H . acid
NN 074 carboxylate ) .
\/@’ - . (intermediate
| HN Cl’ W NYO hydrochloride
N=N o 45.1)
(intermediate 1.8)
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(3aS,6a8)-5-(1H-benzotriazole-5- (IH
carbonyl)-hexahydro-pyrrolo[3.4- -\ 1112, ]riazol- 3-cyclobutoxy-
c]pyrrole-2-carboxylic acid 4-cyano- 5-y1)(3aR,6aR)- 4-(hydroxy-
464 2-cyclobutoxy-benzyl ester hexahydropyrrolo[3,4- methyl)- 487.3
‘ o) <> clpyrrol-2(1H)- benzonitrile  [(M+H)"
| SN \C)/\Q///‘N yDmethanone {intermediate
P~
N WO dihydrochloride 46)
° (intermediatc 2.4)
(3a8,6a8S)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3.4-  Ibenzo[d][1,2,3]triazol- [4-(hydroxy-
c]pyrrole-2-carboxylic acid 4-cyano- |5.y1)((3aR,6aR)- methyl)-3-
465 2-isopropoxy-benzyl ester hexahydropyrrolo[3,4- lisopropoxy-  [475.3
. j’L . n=N  (clpyrrol-2(1H)- benzonitrile  {(M+H)"
/@\ﬁo N% \(@ NH yl)methanone (intermediate
L a < N
NZ H i ide
)\ ) dihydrochloride 46.1)
(intermediate 2.4)
(3a8,6aS)-5-(1H-benzotriazole-5- (1H 4-(hydroxy-
carbonyl-hexahydro-pyrrolof34- | 41123 wiazol- [methyl)-3-
c]pyrrole-2-carboxylic acid 4-cyano- 5-y1)(32R 6aR) 220
2-(2,2,2-trifluoro-ethoxy)-benzyl ester hexahydropyrrolo[3 4- |trifluoro- 515.3
4.66 F ’ -
0 R(F clpyrrol-2(1H)- ethoxy)- (M+H)"
F
Q')(N\Q; \oj@/{;“ yl)methanone benzonitrile
N H ’“lfo dihydrochloride (intermediate
(intermediate 2.4) 47.1)
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No. [Systematic Name Amine Alcohol MS, m/e

(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo]3,4- benzo[d][1,2,3]triazol- |(4-chloro-2-
clpyrrole-2-carboxylic acid 4-chloro- 5-y1)((3aR,6aR)- ethoxy-5-

2-ethoxy-5-fluoro-benzyl ester hexahydropyrrolo[3,4- |fluorophenyl) [488.2

4.67 o
H ' clpyrrol-2(1H)- methanol (M+H)
@)LI\% O\é\rm ylymethanone (intermediate
" H N\{.)ro\/k*/LF dihydrochloride 47)
(intermediate 2.4)
Example 5§

(3aR,5r,6a8)-3,5-Dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo{d]oxazol-6-

ylamino)hexahydrocyclopenta|c]pyrrole-2(1 H)-carboxylate

0
of PN H H
o N N
U b T =0
o
H N
cl H

Sodium triacetoxyborohydride (121 mg, 556 umol,) was added at room temperature to a solution
of (3aR,6aS)-3,5-dichlorobenzyl 5-oxohexahydrocyclopenta[clpyrrole-2(1H)-carboxylate
(intermediate 13; 128 mg, 371 umol), 6-aminobenzo[d]oxazol-2(3H)-one (CAS-RN 22876-17-1;
57.3 mg, 371 pmol) and acetic acid (134 mg, 2.22 mmel) in 1,2-dichloroethane (2.5 mL), then
after 16 h another portion of sodium triacetoxyborohydride (39.3 mg, 185 umol) was added.
After another 6 h the reaction mixture was partitioned between ethyl acetate and sat. ag. sodium
hydrogen carbonate solution. The organic layer was washed with brine, dried over magnesium
sulfate, filtered, and evaporated. Chromatography (silica gel; dichloromethane to
dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25), followed by HPLC
chromatography (Reprosil Chiral-NR, heptane/ethanol 3:2) produced the title compound (70 mg,
41%). White solid, MS: 462.2 (M+H)".

Example 6
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(3aR,6a8)-3,5-Dichlorobenzyl 5-((1H-benzo{d]imidazol-5-ylymethyl)hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate

o}
cl O/U\F\E%, n
L
cl H

To a white suspension of (3aR,6aS)-3,5-dichlorobenzyl hexahydropyrrolo[3,4-c]pyrrole-2(1H)-
carboxylate hydrochloride (intermediate 1; 35 mg, 99.5 umol) and 1H-benzo[d]imidazole-5-
carbaldehyde (15.0 mg, 99.5 umol) in tetrahydrofuran (2 mL) were added sodium
triacetoxyborohydride (31.6 mg, 149 pmol) and acetic acid (9.0 mg, 150 umol), then after 3 h
the reaction mixture was partitioned between ethyl acctate and sat. aq. sodium hydrogen
carbonate solution. The organic layer was washed with brine, dried over magnesium sulfate,
filtered and evaporated. Chromatography (silica gel; gradient dichloromethane to
dichloromethane/methanol/25% aq. ammonia solution 90:10:0.25) produced the title compound
(42 mg, 95%). White foam, MS: 445.3 (M+H)".

The following compounds were produced in analogy to example 6, replacing (3aR,6aS)-3,5-
dichlorobenzyl hexahydropyrrolo{3,4-clpyrrole-2(1H)-carboxylate hydrochloride and 1H-

benzo[d]imidazole-5-carbaldehyde by the appropriate amine and aldehyde reagents, respectively.

Ne.  |Systematic Name Amine Aldehyde MS, m/e

1-((3aR,6aS)-5-((1H-
3-(3,5-dichloro-

benzo[d]{1,2,3]triazol-5- 1H-benzo[d]-
yhmethyl)hexahydropyrrolo[3,4- phenyl)-1-((3aR,6a8)- [1,2,3]triazole-
oy [PTOL2R3GS i‘;"ahy‘;‘f"pm"*"B"" 5. 4445
' dichlorophenyl)propan-1-one pyrrol-2(1H)- carbaldehyde |(M+H)*

yDpropan-1-one

N ¢ _ (CAS-RN
: hydrochloride
H N _ ) 70938-42-0)
N\N,N H ¢l |(intermediate 3)
o)
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No. |Systematic Name Amine Aldehyde MS, m/e
(3aR,6a8)-3,5-dichlorobenzyl 5-((1H-|(3aR,6aS)-3,5-
indazol-5-ylymethylhexahydro- dichlorobenzyl
pyrrolo[3,4-clpyrrole-2(1H)- hexahydropyrrolo[3,4- i

1H-indazole-5-1445.2

6.02 |carboxylate c]pyrrole-2(1H)- .

o carbaldehyde [(M+H)
carboxylate
cl OJLN H H
\@(\ % \/@[Ij\f hydrochloride
§ N P
i H (intermediate 1)
(3aR,6aS)-3,5-dichlorobenzy! 5-((2- |(3aR,6aS)-3,5- 2-0x0-2,3-
oxo-2,3-dihydrobenzo[dJoxazol-6-  |dichlorobenzyl dihydro-
yhmethylhexahydropyrrolo[3,4- hexahydropyrrolo{3,4- |benzo[d]Jox- 4622
6.03 |clpyrrole-2(1H)-carboxylate clpyrrole-2(1H)- azole-6- -
(MHH)’
o JOL y . carboxylate carbaldehyde
U\O N% \/@N}_.O hydrochloride (CAS-RN
NN
g H °  intermediate 1) 54903-15-0)
6-(((3aR,6aS)-5-(3-(3,5-
dichlorophenyl)propanoyl)hexa- 3-(3,5-dichloro- 2-0x%0-2,3-
hydropyrrolo[3,4-clpyrrol-2(1H)- phenyl)-1-((3aR,6aS)- |dihydro-
yhmethyl)benzo[d]oxazol-2(3H)-one |hexahydropyrrolo[3,4- |benzo[d]ox- 4603
604 | o clpyrrol-2(1H)- azole-6- .
1 o Ipyrrol-2(1H) (M)
HN™ O o ylpropan-1-one carbaldehyde
Q ' hydrochloride (CAS-RN
N\’:I:;N (intermediate 3) 54903-15-0)
o]
H
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4-{(E)-3-[(3aS,8aR)-2-(1H- 4-((E)-3-((3aR,8aS)-
. 1H-benzo[d]-
benzotriazol-5-ylmethyl)-octahydro- |octahydropyrrolo[3,4-
. ) B [1,2.3]triazole-
pyrrolof3,4-djazepin-6-yi}-3-oxo- dlazepin-6(7H)-y1)-3- | 4776
d- 217
6.05 ipropenyl}-benzonitrile oxoprop-1- .
. carbaldehyde |(M+H)
9 -y |enyDbenzonitrile
T H '\ . (CAS-RN
hydrochloride R o
N \«1\/;\, , . 70938-42-0)
H (intermediate 5.1)
(E)-1-[(3aS,8aR)-2-(1H-benzotriazol- [(E)-1-((3aR,8aS)-
1H-benzo[d]-
5-ylmethyl)-octaliydro-pyrrolo[3,4-  loctahydropyrrolo[3,4- .
) ) [1,2,3}triazole-
dJazepin-6-yl}-3-(4-trifluoromethoxy- jd]azepin-6(7H)-yl)-3- s 485.5
- 5
6.06 |phenyl)-prop-2-en-1-one (4-(trifluoromethoxy)- B
phenyl)-prop y) carbaldehyde ((M+H)
Q _y |phenylprop-2-en-1-
. Ny H = \H . (CAS-RN
F% one hydrochloride
o N ) ) 70938-42-0)
H (intermediate 5)
(E)-1-ftrans-2-(1H-benzotriazol-5-
yimethyl)-octahydro-pyrrolo[3,4- (E)-1-(trans-octahydro-
~ |1H-benzo[d]-
clpyridin-5-y1]-3-(4- pyrrolo[3,4-c]pyridin- _
. [1,2,3}triazole-
trifluoromethoxy-phenyl)-propenone  |5-yh)-3-(4- s 4127
6.07 H (trifluoromethoxy)- B
NN carbaldehyde |[(M+H)'
N phenyl)prop-2-en-1-
H o F {CAS-RN
VI 7/\{: one hydrochioride
N P _ 70938-42-0)
H (intermediate 5.3)

Example 7




10

15

20

25

WO 2014/048865 PCT/EP2613/069679

-136-

(3aR,6a8)-3,5-Dichlorebenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-yisulfonyl)hexa-
hydropyrrolo[3,4-c|pyrrole-2(1H)-carboxylate

X
H
Cl\©/\o N%
e}
N/
, H ,,S' o)
SR o

=0

N
H

To a suspension of (3aR,6aS)-3,5-dichlorobenzyl hexahydropyrrolo[3,4-clpyrrole-2( 1 H)-
carboxylate hydrochloride (intermediate 1; 40 mg, 114 umol) and pyridine (45.0 mg, 569 pmol)
in acetone (2 mL) was added 2-0x0-2,3-dihydrobenzo{djoxazole-6-sulfonyl chioride (25.2 mg,
108 umol) at room temperature, then after 40 h the reaction mixture was partitioned between sat.
aq. sodium hydrogencarbonate solution and ethyl acetate. The organic layer was washed with
brine, dried over magnesium sulfate, filtered, and evaporated. The residue was dissolved in ethyl
acetate, then after 40 min the suspension formed was treated with ethyl acetate/heptane 1:1 and
the precipitate was collected by filtration to afford the titie compound (24 mg, 41%). White solid,
MS: 512.2 (M+H)".

Example 8

(3aR,6a8)-3,5-Dichlerobenzyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridine-5-
carbonyDhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate

To a suspension of 4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-¢]pyridine (CAS-RN 706757-05-3;
52.5 mg, 423 umol) in dichloromethane (8 ml)) was added a solution of (3aR,6aS)-3,5-
dichlorobenzyl 5-(chlorocarbonylyhexahydropyrrolo[3,4-cpyrrole-2(1H)-carboxylate
(intermediate 9; 168 mg, 423 umol) in dichloromethane (2 mL) dropwise at room temperature,
then after 1 h, N,N-dimethylformamide (1 mL) was added. After 96 h, the reaction mixture was
washed with sat. aq. ammonium chloride solution and brine, dried over magnesium sulfate,
filtered, and evaporated. Chromatography (silica gel; gradient dichloromethane to
dichloromethane/methanol/25% aq. ammonia solution 90:10:0.25) produced the title compound
(136 mg, 69%). Colourless oil, MS: 465.5 (M-+H)".
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The following examples were produced in analogy to example 8, replacing (3aR,6aS)-3,5-

dichlorobenzyl 5-(chlorocarbonyl}hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate by

(3aR,8aS)-6-((E)-3-(4-(trifluoromethoxy)phenyl)acryloyhoctahydropyrrolo[3,4-dazepine-
2(1H)-carbonyl chloride (intermediate 9.1) and 4,5,6,7-tetrahydro~1H-[1,2,3]triazolo[4,5-

clpyridine by the appropriate amine precursor.

Ex. [|Systematic Name Asmine MS, m/e
(E)-1-[(3a8,8aR)-2-(1,4,6,7-tetrahydro-
[1,2,3]triazolof4,5-c]pyridine-5-carbonyl)-octahydro- 4,5,6,7-tetrahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy- 1H-

. 505.7

g.01 phenyl)-prop-2-en-l-one [1,2,3]triazolo[4,5-

o . (M+H)
A ] cpyridine (CAS-RN

@ A 706757-05-3)
HN\ H N x F

N=N =

o

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-pyrazolo[4,3- 4,56, 7-tetrahydro-
clpyridine-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepin- 1H-pyrazolo[4,3-

. 6-y1}-3-(4-trifluoromethoxy-phenyl)-prop-2-en-1-one cIpyridine 5047

: o
y ,ﬂ\N H ; dihydrochloride (M+H)"
g/ % T\/@’c’%p (CAS-RN 157327-
AN H AN F
N 4 44-1)
cis-5-((3aR,8aS)-6-((E)-3-(4-
(trifluoromethoxy)phenyljacryloyl)decahydro-
pyrrolo{3,4-d}jazepine-2-carbonyl)- cis-hexahydro-
hexahydrooxazolo[5,4-clpyridin-2(1H)-one oxazolo[5,4- 593 5
8.03 F clpyridin-2(1H)-one o
H o] i 0wy
OYN H F hydrochloride
07Z':-> H (intermediate 28)
H N : —
%o
o : o




o]
’ AT
H N F
(o]

(CAS-RN 348623-
30-3)
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Ex. |[Systematic Name Amine MS, m/e
B 6-{(3a8S,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-
acryloyl}-octahydro-pyrrolo[3,4-dJazepine-2- 5,6,7,8-tetrahydro-
carbonyl}-5,6,7,8-tetrahydro-1H-[1,6]naphthyridin-2- | ,6-naphthyridin-
531.6
8.04 [one 2(1H)-one .
o : (M+H)
f\/\r\NJLN H ] hydrochloride (CAS-
| o
o™ A A w Hr RN 1211505-91-7)
o
B (3aR,7aR)-5-{(3aS,8aR )-6-[(E)-3~(4-trifluoromethoxy-
phenyl)-acryloyl}-octahydro-pyrrolo[3,4-djazepine-2- |(3aR,7aR)-
carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-one hexahydro-
F oxazolo[5,4~ 5236
8.05 ’ o L .
OYN H £ clpyridin-2(1H)-one |[(M+H)
O H hydrochloride
HAN T =
N N intermediate 27
e \/H)\/, g ( )
(E)-1-[(3aS,8aR)-2-(7,8-dihydro-5H-
[1,6]naphthyridinc-6-carbonyl)-octahydro-pyrrolof3,4- 5,6,7,8-tetrahydro-
dlazepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2- 1,6-naphthyridine )
en-1-one . ) 5155
8.06 dihydrochloride 4
(M+H)
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Ex. |Systematic Name Amine MS, m/e

(E)-3-(4-trifluoromethoxy-phenyl)-1-[(3aS,8aR )-2-(2-
trifluoromethyi-5,6-dihydro-8H-{1,2,4]triazolo[1,5- 2-(trifluoromethyl)-
a]pyrazine-7-carbonyl)-octahydro-pyrrolo[3,4- 5,6,7,8-tetrahydro-

. 573.7
8 07 idlazepin-6-yl]-prop-2-en-1-one [1,2,4]triazolo[1,5-

_ (M+H)"
ajpyrazine (CAS-RN

o
Ny F o -7~
P H “wr“(;* > 681249-57-0)
O

Example 9

(3aR,8aS)-N-((1H-1,2,3-Triazol-5-ylymethy}-6-((E)-3-(4-(triflusromethoxy)phenyl)-

acryloyDectahydropyrrolo[3,4-djazepine-2(1 H)-carboxamide
0
HN-N,
o) - H N
F g NYN\/g/
o}

A solution of bis(trichloromethyl)-carbonate (73.7 mg, 248 umol) in ethyl acetate (10 mL) was
added dropwise at 0°C over a period of 5 minutes to a solution of (E)-1-((3aR,8aS)-
octahydropyrrolo[3,4-djazepin-6(7H)-yi)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one
(intermediate 5; 176 mg, 497 umol) in tetrahydrofuran (5 mL). The ice bath was removed, then
after 30 min the reaction mixture was heated at reflux for 2 h. After concentration under vacuum,
the residue was dissolved in tetrahydrofuran (7 mL), then after addition of (1H-1,2,3-triazol-4-
ylymethanamine hydrochloride (66.8 mg, 497 umol) and triethylamine (251 mg, 2.48 mmol) the
reaction mixture was stirred at room temperature for 17 hours andthen partitioned between sat.
aq. sodium hydrogen carbonate solution and ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, filtered, and evaporated. Chromatography (silica gel;
heptane/ethyl acetate 4:1, then dichloromethane/methanol 95:5) afforded the title compound (68
mg, 28%). White solid, MS: 479.5 (M+H)".
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The following examples were produced m analogy to example 8, replacing (E)-1-((3aR,8aS)-

octahydropyrrolo[3,4-djazepin-6(7H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one by the

appropriate starting material and (1H-1,2,3-triazol-4-yl)methanamine hydrochloride by the

appropriate amine reagent,

Amine MS,
Ex. |Systematic Name Starting material
reagent m/e
(3aR,8a8)-N-((1H-1,2,3-triazol-3-
yhmethyl)-6-((E)-3-(4- (E)-1-((3aR,8aS)-
(trifluoromethoxy)phenyDacryloyl)- \octahydropyrrolo[3,4- [(1H-1,2,3-

0.01 octahydropyrrolo[3,4-d]azepine- dlazepin-6(7H)-yl)-3- |triazol-4-yl)- [479.5
" [2(1H)-carboxamide (4-(trifluoromethoxy)- |methanamine |(M+H)"
i /@/\)CLN y phenyljprop-2-en-1-  |hydrochloride

F 2 HN"N\\ . .
;40 QL B ICh (ome (intermediate 5)
N
Q
(3a8,6aR)-3-[(E)-3-(4-
E)-1-((3aR,6aS)-
trifluoromethoxy-phenyl)-acryloyi]- (E}-1-((3aR,6a5)
hexah; lo[3,4-
hexahydro-pyrrolo[3,4-c]pyrrole-2- exahydropyrrolo3, (1H-1,2,3-
. 1-22(1H)~y1)-3-
carboxylic acid (1H-[1,2,3]triazol-4- |02V o - lasis
9.02 . (4-(trifluoromethoxy)- ) .
ylmethyl)-amide methanamine [(M-+H)
o phenylprop-2-en-1- )
« . i _ hydrochloride
. F @/\)\;\% i |one (intermediate
H \
7o X NYN\/[N"N 26.01)
o]
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Amine MS
Ex. [Systematic Name Starting material ’
reagent m/e
(3aR,8aS)-N-((1H-1,2,3-triazol-5-
yDymethyl)-6-((E)-3-G-fluoro4- | ()-3-(3-fluoro-4-
trifl :
(trifluoromethoxy)phenylacryloyl)- ( Ir)l IUE(I:H:‘?E}’)D hen (1H-1,2,3-
: -1-((3aR,8aS)-
g |CCvdropymolol3 4-dlazepine- o opmon.a. TR (4976
. . octahydropyrrolo[3,4-
2(1H)-carboxamide - y. poTrofo methanamine |[(M+H)"
o dJazepin-6(7H)-
“ ) hydrochloride
. 7{ f\% e yi)prop-2-en-1-one
¥ b
Fo T AN (intermediate 26.03)
o
{(3aS,8aR)-6-[(E)-3-(4-
triflaoromethoxy-phenyl)-acryloyl]- (E)-1-((34R 8aS)- 1H-1,2,4-
octahydro-pyrrolo[3,4-dlazepine-2- octahydropyrrolo[3,4- |triazole-5-
carboxylic acid (4H-[1,24]triazol-3- |41°2ePI-6(7H)-yD-3- methanamine | _
9.04 ylmethyl)-amide (4-(tr1ﬂuoromethoxy)» dihydro- (V)
o phenyl)prop-2-en-1-  |chloride (CAS-
. )f /@A\‘)\ f% |0 hydrochioride RN 859791-
4 \
F o X NYH\)*N'N (intermediate 5) 21-2)
Q
(E)-1-[(3aS,8aR)-2-(6,7-dihydro-4H- "y 4,5.6,7-
[1.2,3]triazolo[1,5-alpyrazine-5- | )‘h"(('gaR*gaS)‘ tetrahydro-
carbonyl)-octahydro-pyrrolo{3,4- ZCta yfiropyrro lo[3,4- [1,2,3]tri-
005 d]azepin-6-yl]-3-(4-trifluoromethoxy- (ja?;?;n"6(7H);§7})'3' azolo[1,5- 5;9;
. -(trifluoromethoxy)-
phenyl)-prop-2-en-1-one xy) a]pyrazine (
o phenyl)prop-2-en-1- HCOO)
« ' hydrochloride
N N H _n |one hydrochloride
FoAs | &N , o (CAS-RN
AN =/ |(intermediate 5)
& 123308-28-1)
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Amine MS,
Ex. [Systematic Name Starting material
reagent m/e
(E)-1-[(3aS,8aR)-2-(1,4,6,7-
tetrahydro-imidazo[4,5-cJpyridine-5- (E)-1A(3aR,8aS)- 4.5.6.7-
t(h . Ehad-hg |
carbonyl)-octahydro-pyrrolo[3,4- ZC 4 yf"mpym’lom’“ tetrahydro-3H-
06 d]azepin-6-y1}-3-(4-trifluoromethoxy- jaii;n”é(’?m":i)'s' imidazo[4,5- |504.2
. - et -
phenyl)-prop-2-en-1-one (‘-(wrifluoromethoxy) clpyridine (M)
o phenylprop-2-en-1-
Jo _ow ‘ (CAS-RN
N7 N o. F lone hydrochloride
WS e | _ 6882-74-2)
\em] H ENPZN F |(intermediate 5)
)
(3aR,8aS)-N-((1H-1,2,3-triazol-5-
yhmethyl)-N-methyl-6-((E)-3-(4- (E)-1-((3aR.8aS)- N-methyl-1H-
(trifluoromethoxy)phenyl)acryloyl)- octahydropyrrolo[3,4- |1,2,3-triazole-
. octahydropyrrolo[3,4-d]azepine- dJazepin-6(7H)-yl)-3- |5- 4937
7 [2(1H)-carboxamide (4-(triflucromethoxy)- |methanamine |(M+H)"
0
~ ,U\N H ] phenylyprop-2-en-1-  |[(CAS-RN
\ % Y\/@/O%F one (intermediate 5)  [1248059-33-7)
W H N AN F
N—NH
o
(3aS,8aR)-6-[3-(3-chloro-phenyl)-
2,2-dimethyl-propionyl}-octahydro-  |3-(3-chlorophenyl)-
pyrrolo[3,4-d]azepine-2-carboxylic  |2,2-dimethyl-1- (1123
i - iazol-4-vlmethvl)- 3aR,8aS)- o
acid (3H-[1,2,3}triazol-4-ylmethyl)- |(( ) triazol-d-yl)- 145,35
9.08 amide octahydropyrrolo[3,4- ] .
] methanamine [(M+H)
o dlazepin-6(7H)- )
N H hydrochloride
% ! yhpropan-1-one
N ’{\L/E N . .
HY N (intermediate 26.03)

Ci
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Amine MS,
Ex. |Systematic Name Starting material
reagent m/e
(3aR,8aS)-N-(2-(1H-1,2,3-triazol-5-
yhethyD)-6-((E)-3-(4- (E)-1-((3aR,8aS)-
: . 2-(1H-1,2,3-
(trifluoromethoxy)jphenylacryloyl)- |, ctahydropyrrolo[3,4-
. triazol-5-yl)-
octahydropyrrolo[3,4-d]azepine- dJazepin-6(7H)-yl)-3- T 14936
9.09 . ethanamine i
2(1H)-carboxamide (4-(rriflucromethoxy)- (M+H)"
T 9 henyl)prop-2-en-1 (CAS-RN
3 phenylyprop-2-en-1-
ﬁ]\/\ﬁ/‘% “ . FIProps 52845-67-7)
. m/\/©/ A lone (intermediate 5)
H N F
0
(3aS,6aS)-5-(4-sulfamoyl-piperidine- |(3aS,6a8)-4-
1-carbonyl)-hexahydro-pyrrolo[3,4-  (triftuioromethoxy)-  |piperidine-4-
c]pyrrole-2-carboxylic acid 4- benzyl hexahydro- sulfonamide Le
9.10 [trifluoromethoxy-benzyl ester pyrrolo]3,4-clpyrrole- hydrochloride ™ 'H)'
M+
2 2(1H)-carboxylate (CAS-RN
F o 5 N’U\O o .
K. 53 g nydrochioride 1251923-46-2)
hd H g MHz | .
o (intermediate 1.8)

Examples 10A and 10B

(3aR,7aS)-2-(1H-Benzotriazole-5-carbonyl)}-octahydro-pyrrolo{3,4-c| pyridine-5-carboxylic

acid 3,5-dichloro-benzyl ester and (3aS,7aR)-2~(1H-benzotriazole-5-carbonyl)-octahydro-

pyrrolo[3,4-c]pyridine-5-carboxylic acid 3,5-dichlore-benzyl ester

.;N\ /,N\
N 'NH N™ "NH
% H b ]
o B o X,
g o
: O O
H H
cl and cl

Racemic cis-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3triazole-5-carbonyl)hexahydro-1H-

pyrrolo[3,4-clpyridine-5(6H)-carboxylate (example 1.02; 616 mg, 1.30 mmol) was separated by

preparative HPLC using a Reprosil Chiral-NR column as the stationary phase and
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heptane/ethanol 3:2 as the mobile phase. This produced the faster eluting enantiomer (example

10A; 227 mg, 37%; orange foam, MS: 474.5 (M+H)"), and the slower eluting enantiomer
(example 10B; 211 mg, 34%; orange foam, MS: 474.5 (M-+H)").

The following examples were prepared in analogy to examples 10A and 10B by HPLC

separation of their racemates:

No. | Starting material Optical rotation sign | MS, m/e

11A | trans-3,5-dichlorobenzyl 2-(1H- (+) 474.4 (M+H)
benzo[d][1,2,3}triazole-5-carbonyl)-

2X¢ -1H- lo[3,4-c]pyridine-
1B hexahydro-1H-pyrrolo[3,4-c]pyridine © 474.4 (MY
5(6H)-carboxylate (example 1.08)

12A | trans-3,5-dichlorobenzyl 5-(1H- (+) 474.5 (M+H)
benzo[d][1,2,3 ltriazole-5-carbonyl)-

hvdro-1H- U
128 hexahydro-1H-pyrrolo{3,4-c]pyridine ) 4745 (M+HY'
2(3H)-carboxylate (example 4.10)

Example 13

(E)-1-[trans-2-(1H-Benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-¢]pyridin-5-yI}-3-(3,5-
dichloro-phenyl}-prop-2-en-1-one

PAN
N™ "N
e H
Ci x N
$e)
3 o]
H
Cl

A solution of trans-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-clpyridine-5(6H)-carboxylate (example 1.08; 105 mg, 221 umol) in ethanol (2 mL)
was stirred for 72 h under a hydrogen atmosphere (1 bar) in the presence of palladium (10% on
carbon, 100 mg, 94 umol), then insoluble material was removed by filtration through

diatomaceous earth. The filtrate was evaporated, taken up in hydrochloric acid solution (5-6 M
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in 2-propanol, 1 mL), then after 1 h concentrated in vacuo and the residue was triturated in ethyl
acetate to produce an off-white solid (32 mg). This material was dissolved in N,N-
dimethylformamide (1 mL), then 4-methylmorpholine (44.8 mg, 443 umol), 3,5-
dichlorocinnamic acid (19.2 mg, 88.5 umol) and O-(7-azabenzotriazol-1-yI)-N,N,N’ N’-
tetramethyluronium hexafluoro-phosphate (50.5 mg, 133 umol) were added at room temperature,
then after 18 h the reaction mixture was partitioned between sat. aq. ammonium chioride solution
and ethyl acetate. The organic layer was washed with brine, dried over magnesium sulfate,
filtered, and evaporated. Chromatography (silica gel, gradient dichlormethane to

dichlormethane/methanol/25% aq. ammonia sofution 90:10:0.25) produced the title compound (9
mg, 9%). Colourless gum, MS: 470.5 (M+H)".

Example 14

(1H-Benzotriazol-5-yI)-{trans-2-|5-(4-chlore-phenyl)-{1,3,4}oxadiazol-2-yi}-octahydro-
pyrrolo[3,4-c]pyridin-5-yl}-methanone

@AC‘Q«%L

To a solution of 5-(4-chlorophenyl)-1,3,4-oxadiazol-2(3H)-one (CAS-RN 1711-61-1; 30 mg,
153 umol) and N,N-diisopropylethylamine (98.6 mg, 763 umol} in N,N-dimethylformamide

CI

(3.00 mL) was added (1H-benzotriazol-5-yl)-trans-octahydro-pyrrolo[3,4-c]pyridin-5-yl-
methanone hydrochloride (intermediate 2.1; 51.7 mg, 168 umol) at room temperature, then after
10 min benzotriazol-1-yl-oxy-tris-(dimethylamino )-phosphonium hexafluorophosphate (75.8 mg,
168 pmol) was added. After 16 h the reaction mixture was partitioned between water and ethyl
acetate. The organic layer was washed with sat. aq. ammonium chloride solution and brine,
dried over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel; gradient
dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 90:10:0.25) produced
the title compound (42 mg, 61%). White solid, MS: 450.4 (M+H)".

Example 15
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(E)-1-((3aR,6aS)-5-(1H-Benzo[d]{1,2,3]triazole-5-carbonylhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yD)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one

&b, o

N=N

To a solution of (1H-benzo[d][1,2,3]triazol-5-y)((3aR,6aS)-hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-ylymethanonc hydrochloride (intermediate 2.2; 30 mg, 102 pmol), 4-methylmorpholine
(51.6 mg, 511 pmol) and (E)-3-(4-(trifluvoromethoxy)phenyljacrylic acid (23.7 mg, 102 pmol) in
N,N-dimethylformamide (1.5 mL) was added O-(7-azabenzotriazol-1-yD-N,N,N’,N’~
tetramethyluronium hexafluoro-phosphate (38.8 mg, 102 umol) at 0°C, then the reaction mixture
was allowed to reach room temperature over a period of 16 h. After partitioning betwceen ethyl
acetate and sat. aq. sodium hydrogen carbonate solution the organic layer was washed with water
and brine, dried over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel;
gradient dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 90:10:0.25)

produced the title compound (38 mg, 79%). White foam, MS: 472.4 (M+H) .

The following compounds were produced in analogy to example 15, replacing (1H-
benzo[d][1,2,3 Jtriazol-5-yI}{((3aR,6aS)-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylymethanone
hydrochloride and (E)-3-(4-(trifluoromethoxy)phenyl)acrylic acid by the appropriate amine and

carboxylic acid, respectively.

. Carboxylic |MS,
Ex. [Systematic Name Amine
acid m/e
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Carboxylic |MS
Ex. |Systematic Name Amine Y ’
acid m/e
(1H-benzotriazol-5-yD)-[(3aR,6aS)-5- [
(5-chloro-1H-indole-2-carbonyl)-  [0enzold][1.2.3]triazol-
5-yD{(3aR. -
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}- ) Y)l(](i: ,6aS)l 54 5-chloro-1H- 4355
exahydropyrrolo[3,4- :
15,01 [methanone yeropy indole-2- |
clpyrrol-2(1H)- . J(MFHY
carboxylic acid
QL % yhmethanone
J hydrochloride
N=
(intermediate 2.2)
(E)—l-[(3aR,6aS)-5-(1H— (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3]triazol- |(E)-3-(3-
pyrrolo[3,4-cJpyrrol-2-yl}-3-(3- 5-y((3aR,6aS)- fluoro-5-
0 fluoro-5-trifluoromethyl-phenyl)- \hoxahvdropyrrolo[3,4- |(trifluoro- 472.5
15.
prop-2-en-1-one clpyrrol-2(1H)- methyl)- (M-H)~
ylhmethanone phenyhacrylic
@)L % W/\Q hydrochloride acid
(intermediate 2.2)
1-[(3aR,64S)-5-(1H-benzotriazole-5- (L
carbonyl)-hexahydro-pyrrolo{3,4- l;enizi() [:1;1 j,;]mazo - 3-(3-fluoro-5-
clpyrrol-2-yl}-3-(3-fluoro-5- k6 )h( aR,ca5)- (trifluoro-
15.03 [trifluoromethyl-phenyl)-propan-1-one hexahydropyrrolo[3,4- methyl)- 474.5
o clpyrrol-2(1H)- (M-H)”
F phenyl)-
H
N yDmethanone o
F . propanoic acid
HN NN hydrochloride
N=N 3 F F

(intermediate 2.2)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
. (1H-
(1H-benzotriazol-5-yl)-[(3aR,6aS)-5-
(6-chloro-1H-indole-2-carbonyl)- benzo[d][1,2,3 Jtriazol-
hexahydro-pyrrolof3,4-clpyrrol-2-yl)- |- YD((3aR6aS)- 6-chloro-1H-
15,04 Imethanone hexahydropyr‘rolo{a,l;- doled 435.5 )
o clpyrrol-2(1H)- L |(MTH)
" carboxylic acid
r\% o ylymethanone
HN o NN I N hydrochloride
N=N I
(intermediate 2.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H- (E)-3-(4-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3 Jtriazol- |(trifluoro-
dJazepin-6(7H)-yl)-3-(4- 5-y1)((3aR,8aS)- methyl- 484
15.05 (trifluoromethylsulfonylphenylprop- octahydropyrrolo[3,4- |sulfonyl)- o
M-+H)
2-en-1-one dlazepin-2(1H)- phenyhacrylic (M)
NN jV\@\ yDmethanone acid (CAS-RN
HN H N “d
Q{ @ £ ¢ [(intermediate 6.1) 910654-44-3)
N S
H o} XF
O F
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3}triazol-
d)azepin-6(7H)-yl)-3-(4- 3-yD((3aR 8aS)- (E)-3-(4- 450.4
15.06 chlorophenyl)prop-2-en-1-one octahydropyrrolo[3,4- |chlorophenyl)- (MEH)”
0 dlazepin-2{1H)- acrylic acid
ylhmethanone

{intermediate 6.1)




(intermediate 6.1)
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Carboxylic |MS,
Ex. [Systematic Name Amine
acid m/e
i
(E)-1-((3aR,8aS)-2~(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyl)octahydropyrrolo{3.4- benzo[d][1,2,3]triazol-
dlazepin-6(7H)-yl)-3-p-tolylprop-2- 5-yD((3aR,8aS)- (E)-3-p- 430.5
15.07 [ami1. octahydropyrralo{3,4- (tolylacrylic ‘
cn-1-one ydropyrrolo{ ylacry )
0 dlazepin-2(1H)- acid
H
@)LN% yhymethanone
HN\N:N H N\H/\VQ/ (intermediate 6.1)
o)
4-((E)-3-((3aR,8aS)-2~(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyljoctahydropyrrolo[3,4- benzo[d][1,2,3]triazol- [(E)-3-(4-(N,N-
djazepin-6(7H)-yl)-3-oxoprop-1- 5-y1)((3aR,8aS)- dimethyl-
5234
15.08 [c0yD-NN- octahydropyrrolo[3,4- |sulfamoyl)- L
dimethylbenzencsulfonamide dJazepin-2(1H)- phenylyacrylic (M+H)
. 3
H o | yDmethanone acid
N = \\S, ~
% 71’\’@/ % [(intermediate 6.1)
HN H N~y
N=N
o]
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d]{1,2,3}triazol- (E)-3-(4-
d -6( TH)-y1)-3-(4- 5-yIX(3aR,8aS)-
Jazepin-6(7H)-y1)-3( methoxy- 446.6
B0 methoxyphenyDprop-2-en-1-one cctahydropyrrolol3 - phenyl)acrylic {(M+H)"
o dlazepin-2(1H)-
H acid
O i ylymethanone
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Carboxyli MS
Ex. |Systematic Name Amine ARORYRE ’
: acid m/e
(E)-1-((3aR,8aS)-6-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyloctahydropyrrolo[3,4- 15361]:0{:}{; ,;,Z])tmazolw (E)-3-(4-
dlazepin-2(1H)-yl)-3-(4- R );( Ao (trifluoro-
15.10 |(trifluoromethoxy)phenyl)prop-2-en- octa y('iropynoio[3,4» methoxy)- 5004 F
] dlazepin-6(7H)- (M+H)
-one phenylacrylic
o yDmethanone "
aci
/Ejk Q o 7{ hydrochloride
AR K N\H/\U Fr (intermediate 2.3)
O
4-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3 Jtriazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3]triazol-
dlazepin-6(7H)-yl)-3-oxoprop-1- 5-yD((3aR,8aS)- (E)-3-(4- 4415
15.11 enyl)benzonitrile octahydropyrrolof3,4- |cyanophenyl)- (M)’
o dlazepin-2(1H)- acrylic acid
H
@)\’% AN iyDmethanone
HN - H N\WA\D/ (intermediate 6.1)
o
(E)-1-((3aR,6aR)-5-(1H-
benzo[d][1,2,3]triazole-5- (18-
carbonylhexahydropyrrolo[3,4-  |oenzold]{1.2,3]triazol-
5-y)((3aR,6aR (B3
clpyrrol-2(1H)-y)-3-(4- h“Y)i(; -ba ); 14 (trifluoro- 7
15.12 |(trifluoromethoxy)phenyl)prop-2-en- }exa y]r;(pl?;o OB methoxy)- 2M ';)i
—one clpyrrol-2(1H)- M+H)
1-one phenyl)acrylic
yl)methanone
) acid
dihydrochloride

o
H
F
F
HN‘N-N H NY\/Q/
o}

(intermediate 2.4)
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Carboxylic |MS,
Ex. |[Systematic Name Amine
acid m/e
1-((3aR,62S)-5-(1H-
benzo[d][1,2,3 ]triazole-5- (18-
carbonylyhexahydropyrrolo[3,4- benzo[d]{1,2,3 Jtriazol-
cIpyrrol-2(1H)-y1)-3-(4- 5-yI{(3aR,6aS)- 3-(4-(trifluoro-
15 13 |(trifluoromethoxy)phenylpropan-1- hexahydropyrrolo[3,4- |methoxy)- 474.4
one clpyrrol-2(1H)- phenyl)- (M+H)"
o ylymethanone propanoic acid
g“\m% O{F hydrochloride
HN\N:N NN F |(intermediate 2.2)
o
(E)-1-((3aR,8a8)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyloctahydropyrrolo[3,4- benzo[d][1,2,3]triazol-
d)azepin-6(7H)-yl)-3-(4- 5-yD((3aR,8aS)- (E)-3-(4- 4344
15.14 |fluorophenyl)prop-2-en-1-one octahydropyrrolo[3,4- |fluorophenyl)- M)
o} . dlazepin-2(1H)- acrylic acid
N7 F lyDmethanone
HN\NJ?)\ m\(v@ (intermediate 6.1)
o
(E)-1-((3aR,8a8)-2-(1H-
benzo[d][1,2,3}triazolc-5~ (18-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3]triazol-
dJazepin-6(7H)-y1)-3-phenylprop-2- 5-yl)((3aR,8aS)- 416.5
15.15 |ep-1-one octahydropyrrolo{3,4- |cinnamic acid (VD'
o djazepmn-2(1H)-
yhmethanone

(intermediate 6.1)
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Ex. |Systematic Name Amine Carboxylie M5,
acid w/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (18-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3 Jtriazol-
d)azepin-6(7H)-y1)-3-(pyridin-2- S-y{(3aR,8aS)- (E)-3-(pyridin- 4175
15.16 \yIyprop-2-en-1-one octahydropyrrolo[3,4- |2-yl)acrylic (M
0 dJazepin-2(1H)- acid
Q)LN 3 ~ yhmethanone
AN % N \N' (intermediate 6.1)
0
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
| carbonyloctahydropyrrolo[3,4- benzo[d]f1,2,3}riazol-
d]azepin-6(7H)-yl)-3-(pyridin-3- 5-yh((3aR . 8aS)- (E)-3-(pyridin- 4175
1517 yi)prop-2-en-1-one octahydropyrrolo[3,4- |3~yDacrylic (M)
0 dlazepin-2(1H)- acid
Q)LN\@H N yhmethanone
HNN___N H' NG | 2N (intermediate 6.1)
0
(E)-1-((3aR,8aS)-2-(1H-
venzo[d])[1,2,3]triazole-5- (18-
carbonyl)octahydropyrrolo[3,4- benzo[d]{1,2,3 }triazol-
O AU IR A
chlorophenylyprop-2-en-1-one y. pyrrolo]3,4- |chlorophenyl) (M-H)
) dJazepin-2(1H)- acrylic acid

yDmethanone

(intermediate 6.1)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-I“((33R,838)=6"(1H" (IH"
benzo [d]{l ,2,3]'&'1&2’)0}6—5* benzo[d][ ] ,2,3]&1&2{) ]-
carbonyljoctahydropyrrolo[3,4- 5-y])((32R,8aS)- Erac
1510 dJazepin-2(1H)-yl)-3-(4- octahydropyrrolo[3,4- “- ) i; 450.4
*7 chlorophenyl)prop-2-en-1-one dlazepin-6(7H)- o Ol?p e-nyl)~ (M+H)*
o acrylic acid
yhmethanone
NOAM ol
» W@’ hydrochloride
| AN
N= H ! h (intermediate 2.3)
(E)-1-((3aR,8a8)-6-(1H-
benzo[d][1,2,3])triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d][1.2,3]triazol-
5-y1)((3aR.8aS) E)3-G-
i . . _ 2. ~ - a. " a -
dJazepin-2(1H)-y1)-3-(3 z . . (triftuoro- w00
: . oand-en. |OCtahydropyrrolo[3,4- .
15 20 |(trifluoromethoxy)phenyl)prop-2-en y. pyrr methoxy)- )
1-onc d]azepin-6(7H)- C((MtH)
phenyhacrylic
o Foor ylymethanone )
X ) acid
,Ej‘\% F hydrochloride
HN ] AN W@ (intermediate 2.3)
O
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3 ]triazol- it
. ~(4- oro-
lazepin-6(TH)-yD)-3-(4- sydEaRssy O
R t - .
1521 (@ifluoromethoxy)phenylprop-2-en- loctahydropyrrolof3.d- | 0 |
_ phenyDacrylic |[(M+H)Y
l-one d]azepin-2(1H)- ”
aci

¢}
H
(9 "
HN H AN F
=N o
O

ylymethanone

(intermediate 6.1)
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Carboxylic |[MS,
Ex. [Systematic Name Amine
acid m/e
(E)-1-((3aR,6aR)-5-(1H-
benzo{d][1,2,3]triazole-5- (1H-
carbonyl)hexahydropyrrolo[3,4- benzo[d][1,2,3]triazol- (E)-3-(4
clpyrrol-2(1H)-y1)-3-(3- 5-yI{(3aR,6aR)- .
. (trifluoro-
(trifluoromethoxy)phenyl)prop-2-en- |hexahydropyrrolo[3.4- ) 4 470.6
15.22 methoxy)-
1-one clpyrrol-2(1H)- o (M-HY
phenybacrylic
ylmethanone .
) _ acid
dihydrochloride
% ﬁh/@ (intermediate 2.4)
4-((E)-3-((3aR,6aR)-5~(1H- (1H-
benzo [d] [1 ,2,3]triazoie-5- benzo{d] [ 1 ,2,3}triazo -
carbonylhhexahydropyrrolo[3,4- 5-y1)((3aR,6aR)-
c]pyrrol-2(1H)-yl)-3-oxoprop-1- hexahydropyrrolo[3,4- B3 413.6
15.23 enyl)benzonitrile clpyrrol-2(1H)- cyanophenyl)- (M+H)*
acrylic acid
N yhmethanone
% dihydrochloride
N"N (intcrmediate 2.4)
(E)-1-((3a8S,6aS)-5-(1H-
benzo[d][1,2,3]riazole-5- (1H-
carbonylhhexahydropyrrolo[3,4- benzo[d]{1,2,3 }triazol- (E)-3-(4-
R 5-yI}((3aS,6aS)-
clpyrrol-2(1H)-yl)-3-(4- yH(GaS,625) (trifluoro-
15 24 |(trifluoromethoxy)phenyl)prop-2-en- hexahydropyrrolo[3,4- methoxy)- 4725
clpyrrol-2(1H)- MY
I-one phenylacrylic
ylymethanone
acid
dihydrochloride

O
it F
N o}
/@A g} A
W s
o)

(intermediate 8)
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Carboxylic  |MS,
Ex. |Systematic Name Amine
acid m/e
(18-
{(—)~(E)-1-[trans-5-(1H-benzotriazole benzo[d][1,2,3]triazol-
- -octahydro- -
5-carbonyl)-octahydro-pyrrolo[3,4 5-yD(trans-tetrahydro- (Ey-3-(4
idin-2-yl]-3-(4- T
clpyridin-2-yl}-3~( 1H-pyrrolo[3,4- ]
| |wifluoromethoxy-phenyD-prop-2-cn- | (mifluoro- 6 4
15.25 1-one ‘ methoxy)- .
5(6H,7H,7aH)- (M+H)
0 phenyl)acrylic
N N ybDmethanone )
e F : _ acid
!?40 A Ny hydrochloride,
i
O}/—@’ NH enantiomer A
(intermediate 7A)
(1H-
+)-(E)-1-[trans-5-( 1 H-benzotriazole- :
(H)~(E)-1-[trans-5-( enzotriazole benzo[d][1,2,3 riazol-
- -octahydro- lo[3,4-
>-carbonyl-octahydropyrolol3 A sy (35, 78)- EB)3-(4
clpyridin-2-yl1}-3-(4- tetrahydro-1H- ( ;1 o
tri xv-phenyD-prop-2-en- o trifiuoro-
rifluoromethoxy-phenyl)-prop-2-en pyrrolo[3,4-c]pyridin- 4R6.4
15.26 l-one } H}ethOXY)* n
5(6H,7H,7aH)- (M+H)
0 phenylyacrylic
NN yDmethanone )
F i acid
F}( o . Ns,, (hydrochloride,
[
O%@“ NHienantiomer B
(intermediate 7B)
(E)-1-((3aR,8a5)-2~(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyi)o ot ahydropyrl‘o 10[3’ 4- benzo [d][ H ,2,3]triazo -
5-y1)((3aR,8aS) B30,
in- -y1)-3-(3,5- “yOoaR,das ) .
- dJazepin-6(7H)-yl)-3-( el o[3.4 dichloro- 484.5
3. - Deen-l- octahydropyrrolo[3,4- +
dichlorophenyl)prop-2-en-1-one . p phenyDacrylic |(M+H)'
o} dlazepin-2{1H)-
H ci acid
/dm : ylymethanone
HNN:N o N o |(intermediate 6.1)
o
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) Carbexylic  |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3}triazole-5- (IH-
carbonyl)octahydropyrrolo{3,4- benzo[d][1,2,3]triazol-
dJazepin-6(7H)-yl)-3-(pyridin-4- S-yD((3aR,8aS)- (E)-3-~(pyridin- 4175
3
15.28 |yl)prop-2-en-1-one octahydropyrrolo[3,4- |4-yljacrylic
S ) . ) (M+Hjy
q ! djazepin-2(1H)- acid
[ STONTN A ylymethanone
p .
HN\N_ H NN ! (intermediate 6.1)
O
(E)-1-((3aR,8aS)-2-(1H-
benzo{d][1,2,3}triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d]{1,2,3]triazol- |
5-y1)((3aR,8aS) (B)-3-(24-
in-6(7H)-y1)-3-(2,4- - ar,sas)-
520 dJazepin-6(7H)-yl)-3-2.4 fh ) opa, iR 452.6
: ifluoronh _9-en-1-onc octahydropyrrolo[3,4- )
difluorophenyl)prop-2-cn-1-one Y' pyr phenyDacrylic [(M-+H)’
o dlazepin-2(1Hj-
H acid
/@/ﬂ\% . F |yDmethanone
HN\N ] M N\(\;Q/ (intermediate 6.1)
o)
(E)-1-((3aR,8aS)-2-(1H-
benzo{d][1,2,3]triazole-5- (1H-
carbonyloctahydropyrrolo[3,4- benzo{d][1,2,3]triazol- |
5-y1)((3aR,8aS) (E3-24-
in- )-3-(2 .4- -yh((3aR,8aS)-
530 dlazepin-6(7H)-yD-3-(2:4 fh | o34 dichloro- 484.5
5. ; Den-1- octahydropyrrolo{3,4-
dichlorophenylprop-2-en-1-one Y‘ pyrr phenyhacrylic [(M+H)"
o dlazepin-2(1H)- i
N H acid
yl)methanone

| !\% cl cl
7 .
H N
=N Y\ﬂ

{intermediate 6.1)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (18-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3]triazol-
5-y1)((3aR,8aS) (E-3-G.4-
P o2 . - aR,&aS)-
) dlazepin-6(7H)-y)-3-(3,4 Y o - dichloro- 4843
B ds . D-en-1- octahyadro 0101 5,4~ _
dichlorophenylyprop-2-en-1-one ydropyrrolof shenyDacrylic [(VEH)
o} djazepin-2(1H)-
H o acid
@ALN 2 ¢ jyDmethanone
HN\N N H O\ Ny (intermediate 6.1)
0
(E)-1-[trans-5-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4- (1H-benzotriazol-5-yl)-
clpyridin-2-yl]-3-(4-difluoromethoxy- trans-octahydro- (E)-3-(4-
phenyl)-prop-2-en-1-one, enantiomer |[Pyrroto[3,4-clpyridin- | (difluoro- 468.4
15.32 5-yl-methanone; methoxy)- .
B y hone y) sy
o hydrochloride, phenylacrylic
X d
j\ /Q/\)k"’ : enantiomer B acid
F o} N‘l‘N . . .
H N: C o [(intermediate 7B)
0
- 14-{(E)-3-[trans-5-(1H-benzotriazole-
{(B)-3-{trans-3-( cnzotriazote (1H-benzotriazol-5-yl)-
- 1)~octahydro-pyrrolo{3,4-
>-carbonyl)-octahydro-pyrrolo] trans-octahydro-
idin-2-yl}-3-0xo- nyl}- .
clpyridin-2-yl}-3-ox0-propenyli- | o[ 4-clpyridin- |(E)-3-(4-
benzonitrile, enantiomer B 427.6
15.33 S-yl-mcthanone; cyanophenyl)- | ,
7 : o (M+H)
/@f\)\;\: H hydrochloride, acrylic acid
Z \H;Z:} N:.-;Eq enantiomer B
o}—@’ NH - l(intermediate 7B)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
4-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H- (E)-3-(4-
carbonyloctahydropyrrolo[3,4-  |penzold][1,2,3]triazol- cyano-2-
d]azepin-6(7H)-yl)-3-oxoprop-1- >-yD((3aR,8aS)- fluorophenyl)- 459.6
1334 |ony1)-3-fluorobenzonitrile octahydropyrrolo[3,4- sorylic acid  |(MEH)
0 djazepin-2(1H)- )
’ (CAS-RN
NN ZN  [yDmethanone
N 5 . ] 669002-88-4)
o] H N (intermediate 6.1)
) F
4-((E)-3-((3aR,6aR)-5-(1H-
benzo[d][1,2,3]triazole-5- (1H- (B)3-(4-
carbonyl)hexahydropyrrolo[3,4- benzo[d][1,2,3]triazol- cyano-2-
L I 5-yI((3aR,8aS)-
cpyrrol-2(1H)-yl)-3-oxoprop-1- fluorophenyl)- [431.5
15.35 enyl)-3-fluorobenzonitrile octahydropyrrolo[3,4- acrylic acid  [(M+H)™
o d]azepin-2(1H)-
\H A (CAS-RN
NN\ Z"  |yl)methanone
_ ) 669002-88-4)
HN PV (intermediate 6.1)
N=N
o F
(E)-1-((3aR,6aR)-5-(1H-
benzo[d]}]1,2,3]triazole-5- (1H-
carbonylhexahydropyrrolo{3,4- benzo[d][1,2,3]triazol- |(E)-3-(4-
clpyrrol-2(1H)-y1)-3-(4- 5-y1)((3aR,8aS)- (@ifluoro- |
15.36 |(difluoromethoxy)phenyljprop-2-en- |octahydropyrrolo[3,4- [methoxy)- .
M+H
1-one dJazepin-2(1H)- phenyljacrylic (M+ED
yl)methanone

0
H
HN\N_“N o NWQ F
o)

(intermediate 6.1)

acid
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-1-[cis-2-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4-
¢lpyridin-5-y1}-3-(4- (1H-benzotriazol-5-y1)-|(E)-3-(4-
trifluoromethoxy-phenyl)-prop-2-en- |cis-octahydro- (triftuoro- 4863
15.37 |1-one yyrrolo!3,4-clpyridin- |[methoxy)- .
ANy z?};—me[thanofeyr phenyl)z)crylic (MHy
o ’ p (intermediate 6) acid
3-((E)-3-((32aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyljoctahydropyrrolo[3,4- benzo[d][1,2,3]triazol-
dlazepin-6(7TH)-yl)-3-0x0prop-1- 5-yh((3aR,8aS)- (E)-3-(3- 4416
15.38 enyl)benzonitrile octahydropyrrolo[3,4- |cyanophenyl)- (MH)”
o} dJazepin-2(1H)- acrylic acid
NN ylmethanone
HN\N_N HCC\;Y\/Q\QN (intermediate 6.1)
o)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d]]1,2,3}triazole-5- (1H- (E)-3-(2-
carbonyl)octahydropyrrolo[3,4~ benzo[d][1,2,3]triazol- |fluoro-4-
dlazepin-6(7H)-y1)-3-(2-fluoro-4- 5-yI)((3aR,8aS)- (trifluoro-
15.39 |(trifluoromethoxy)phenyl)prop-2-en- |octahydropyrrolo[3,4- [methoxy)- 2183 .
1-one djazepin-2(1H)- phenybacrylic (MH)
yhmethanone acid (CAS-RN

O
H
NN F o{
N H NY\:O/ For
NN =
O

(intermediate 6.1)

1240261-81-7)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
|(E)-1-((3aR,6aR)-5-(1H-
benzo[d][1,2,3}triazole-5- (1H- (E)-3-(2-
carbonyl)hexahydropyrrolo[3,4- benzo[d][1,2,3]riazol- fluoro-4-
Clpyol 2(1H)-y)-3-(2-fluoro-4-  PYNGaRGaR- L
15.4¢ |(trifluoromethoxy)phenyl)prop-2-en- hexahydropyrrolo{3,4- methoxy)- 490.2
clpyrrol-2(1H)- VMY
1-one ‘ phenylacrylic
yl)methanone .
acid (CAS-RN
F dihydrochloride
F i ) 1240261-81-7)
(intermediate 2.4)
(E)-1~((3aR,6aR)-5-(1H- (1H-
benzo[d][1,2,3]triazole-5- benzo[d][1,2,3]triazol-
carbonyl)hexahydropyrrolo[3,4- 5-y((3aR,6aR)- (E)-3-(4-
54l jclpyrrol-2(1H)-yl)-3-(4-chloro-2- hexahydropyrrolo[3,4- |chloro-2- 440.1
" fluorophenyl)prop-2-en-1-one clpyrrol-2(1H)- fluorophenyl)- [(M+H)"
H ylmethanone acrylic acid
NN F Ci
k;>\j 7(\/\©/ dihydrochloride
HN\ H N = . .
N=N 3 (intermediate 2.4)
(E)-1~((3aR,6aR)-5-(1H- (1H-
benzo[d][1,2,3Jtriazole-5- benzo[d][1.,2,3])triazol-
carbonyl)hexahydropyrrolo[3,4- 5-yD)((3aR,6aR)- (E)-3-(3,5-
, clpyrrol-2(1H)-yD)-3~(3.5- hexahydropyrrolo[3,4- |dichloro- 456.1
15421 ..
dichlorophenyl)prop-2-en-1-one clpyrrol-2(1H)- phenylacrylic |(M+H)"
yl)methanone acid
Q)L % rv@ dihydrochloride

(intermediate 2.4)




Q I

(mtermediate 6.2)

WO 2014/048865 PCT/EP2013/069679
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Carboxylic  |[MS,
Ex. |Systematic Name Amine
acid mie
(E)-1-((3aR,6aS)-5-(4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3 Jtri- ((3aR,6aS)-
azole-5-carbonyl)hexahydro- hexahydropyrrolo[3,4- |(E)-3-(4-
pyrrolo[3,4-clpyrrol-2(1H)-yh)-3-(4- |cpyrrol-2(1H)- (trifluoro-
. 476.4
15.43 ((trifluoromethoxy)phenyl)prop-2-en- ly1yg 5.6 7-tetrahydro- |methoxy)- |
M+H)
1-one 1H-benzo{d][1,2,3]tri- |phenyl)acrylic (M+H)
azol-5-yhymethanone lacid
Q)L %\(\/@ 7( (intermediate 6.3)
1-[(3aR,6aR)-5-( 1 H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3 4-  [Penzo[d]L1,2,3}riazol-
c]pyrrol-2-yl]-3-(4-trifluoromethoxy- 5-y((3aR,6aR)- 3-(4-(trifluoro-
5 44 [phenyl)-propan-1-one hexahydropyrrolo[3,4- 'methoxy)- 474.6
o clpyrrol-2(1H)- phenyl)- (M+H)"
@N% 075 yl)methanone propanoic acid
F
HN\N'N Y N\“/\/O F dihydrochloride
© (intermediate 2.4)
(E)-1-[(3aS,6aR)-5-(1,4,6,7-
tetrahydro-[1,2,3]triazolo[4,5- (6,7-dihydro-1H-
c]pyridine-5-carbonyl)-hexahydro- [1,2.3]triazolo[4.5- (E)-3-(4-
idin-5(4H)-
pyrmolo[3.4-clpymrol-2-yl]-3-(4- (PyIdIn-SER)- L
15.45 (trifluoromethoxy-phenyl)-prop-2-en- yD(3aR 6a8)- methoxy)- 4773 J
1-one hexahydropyrrolo{3,4- . C{(M+H)”
-one phenyl)acrylic
cjpyrrol-2(1H)- :
acid
yl)methanone
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid mi/e
(E)-1-[(3aR,6aR)-5-(1H- (1H- (B)-3-(3-
chloro-5-methanesulfonyl-phenyl)- hexahydropyrrolo[3,4- |sulfonyl)- 5005
15.46 |prop-2-en-1-one ;
prop - clpyrrol-2(1H)- phenyDacrylic |(M+H)"
yDmethanone acid
% r\ﬁ dihydrochloride (intermediate
PN (intermediate 2.4) 23)
(E)-1-[(3aR,6aR)-5-(1H- (18-
benzotriazole-35-carbonyl)-hexahydro- Penzo[d][1,2,3 Jtriazol-
pyrrolo[3.4-clpyrrol-2-yl}-3-(3,5- S-yD((3aR,6aR)- (E)-3-3.5-
15.47 dimethoxy-phenyl)-prop-2-en-1-one hexahydropyrrolo{3,4- |dimethoxy-  |448.5
' clpyrrol-2(1H)- phenylacrylic |(M+H)
d % yl)methanone acid
- |dihydrochloride
(intermediate 2.4)
(E)w]w{(}&R,6&R}“5*(1H“ (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3]triazol- |(E)-3-(3-
pyrrolo(3,4-clpyrrol-2-y1}-3-(3- 5-y)((3aR,6aR)- chloro-5-
1548 chloro-S-trifluoromethoxy-phenyl)-  Ihexahydropyrrolo]3,4- |(trifluoro- 506.4
5.
prop-2-cn-1-one clpyrrol-2(1H)- methoxy)- (M+H)"
@/k ylmethanone phenyhacrylic
r|dihydrochloride acid
% Y\/@ X 4

F (intermediate 2.4)
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Carboxylic  |MS,
Ex. |Systematic Name Arpine
acid m/e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3 ]triazol- (E)-3-(3-
pyrrolo[3,4-clpyrrol-2-yl}-3-(3- 5y)((3R.64R)- chloro-3-
chloro-5-methoxy-phenyl)-prop-2-en- hexahydropyrrolo[3,4- methoxy- 4505
15.49 : henyl)acrylic ,
1-one clpyrrol-2( 1H)- P Yhiacry (M+H)'
0 acid
H % ylymethanone .
NTNS ) _ (intermediate
dihydrochloride
HN] WA o . ] 23.1)
N=N S (intermediate 2.4)
3-{(E)-3-[(3aR,6aR)-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3]triazol- |(E)-3-(3-
pyrrolo[3,4-c]pyrrol-2-yl}-3-oxo- 5-yD)((3aR,6aR)- chloro-5-
15,50 |PTOD enyl}-5-chloro-benzonitrile hexahydropyrrolo[3,4- |cyanophenyl)- [447.5
' o N clpyrrol-2(1H)- acrylic acid  |(M+H)"
DJLI% ylmethanone (intermediate
HN\NZN/ PA N2N s, |dihydrochloride 24.1)
© (intermediate 2.4)
(E)—1~{(3aR,6aR)-5-(IH- (IH- (E)-B-(S-
benzotriazole-5-carbonyl)-hexahydro-lp.. [d][1,2,3]triazol- |methoxy-5-
pyrrolo[3,4-clpyrrol-2-yl]-3-(3- 5-y1)((3aR,6aR)- (trifluoro-
methoxy-5-trifluoromethoxy-phenyl)- hexahydropyrrolo[3,4- |methoxy)- 500.5
15.51
prop-2-cn-1-onc clpyrrol-2(1H)- phenyDacrylic |(M+H)"
yhmethanone acid
Q)\ % 7(\/@\ X r |dihydrochloride (intermediate
F |(intermediate 2.4) 24)
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. Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)- I —[(33R,6&R)—5-(1,4,6,7- (6,7—dihydro-1H-
tetrahydro-[l,2,3]tr1'azolo[4,5- [1,2,3)triazolo[4,5-
clpyridine-5-carbonyl)-hexahydro- clpyridin-5(4H)- (E)-3-(4-
pyrrolo[3,4-cpyrrol-2-yl]-3-(4- yD((3aR,6aR)- (trifluoro-
i - o 477.6
15.52 [trifluioromethoxy-phenyl)-prop-2-en- |pexahydropyrrolof3,4- [methoxy)- .
M+H)"
1-one clpyrrol-2(1H)- phenylacrylic ( )
)oj\ H - [yDmethanone acid
N™ TN 3 G
A % A hydrochloride
AN tha s F
N=N S (intermediate 25)
1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro- |0/ ~dibydro-1H-
[1,2,3]triazolo[4,5-clpyridine-5-  [L1»2-3]triazolo[4,5-
carbonyl)-hexahydro-pyrrolo[3,4- clpyridin-5(4H)- 3-(4-(trifluoro-
clpyrrol-2-yl}-3-(4-trifluoromethoxy- yh((3aR 6aR)- methoxy)- 479 6
15.53 phenyl)-propan-1-one hexahydropyrrolo{3,4- phenyl)- M
o cpyrrol-2(1H)- o
M H £ propanoic acid
Q N% o% yDmethanone
F
HN \N AN P |hydrochloride
N‘::
© (intermediate 25)
(3aR,7aR)-5-{(3aR,6aR)-5-[(E)-3-(4- [(3aR,7aR)-5-
trifluoromethoxy-phenyl)-acryloyl]- {((3aR.6aR)-
hexahydro-pyrrolo[3,4-c]pyrrole-2- octahydropyrrolo[3,4- |(E)-3-(4-
carbonyl}-hexahydro-oxazolo[5,4-  |clpyrrole-2- (trifluoro- 495 6
15.54 c]pyridin-2-one carbonyl)hexahydro- |methoxy)- (M)
oxazolo[5,4-c]pyridin- |phenyl)acrylic
2(1H)-one acid

o]

)L H F
HQ I\%Nm 01?4 F
HN oty N

)—-O H H I
o]

hydrochloride
(intermediate 25.1)
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Carboxylic  [MS,
Ex. |Systematic Name Amine
acid m/e
(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4-  |(3aR,7aR)-5-
trifluoromethoxy-phenyl)-propionyl]- |(3aR.6aR)-

, _ ~ .n. loctahydropyrroio[3,4-
hexahydro-pyrrolo[3,4-c]pyrrole-2 ydropyrrolo 3-(4(trifluoro-
carbonyl}-hexahydro-oxazolo[5,4-  [clpyrrole-2- methoxy)- 4977

15.55 |ctnvridin-2-or carbonyl)hexahydro- ' »
clpyridin-2-one 4 phenyl)- (M+H)
o oxazolo[5,4-cpyridin- )
Ao _on . propanoic acid
y Q Q? o 2(1H)-one
¢ F
HN)/_,O"'H H N‘"/\/g hydrochloride
o ° (intermediate 25.1)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro- benzod][1,2,3]triazol-
pyrrolo[3,4-clpyrrol-2-y1]-3-phenyl- 5-yD{(3aR,6aR)-
hexahydropyrrolo[3,4- 388.6
15.56 [Prop-2-en-1-one yiropyrrolo] cinpamic acid .
o clpyrrol-2(1H)- (M+H)
Kj“% yl)methanone
HN\N:N H N\!A/@ dihydrochloride
© (intermediate 2.4)
(1H-
1-[(3aR,62aR)-5-(1H-benzotriazole-5- benzo[d][1,2,3]triazol-
carbonyl)-hexahydro-pyrrolo[3,4- 5-yD)((3aR,6aR)-
c]pyrrol-2-y1]-3-phenyl-propan-1-one \pexahydropyrrolo[3,4- |3-phenyl- 390.6
15.57 ,
0 H clpyrrol-2(1H)- propanoic acid [(M+H)"
N"N\S
Dmeth
" d HQ:\N Yﬁ yhmethanone
N=N 3 dihydrochloride

(intermediate 2.4)
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. Carboxylic |MS,
Ex. Systematic Name Amine
acid m/e
(E)-1-[(3aR,6aR)}-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3]iriazol-
pyrrolo[3,4-clpyrrol-2-yi}-3-(4- 5-y1)((34R,6aR)- (E)-3-(4-
trifluoromethyl-phenyly-prop-2-en-1- hexahydropyrrolo[3 4- (trifluoro- 456.7
15.58 |ope ' methyl)-
' clpyrrol-2{1H)- ‘ MY
o phenyl)acrylic
H F. _rlyDmethanone i
NNS ' acid
Qj F |dihydrochloride
HN\ H N = . .
N=N a (intermediate 2.4)
) : (1H-
1-[(3aR,6aR)-5-(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
clpyrrol-2-y1]-3-(4-trifluoromethyl- > -YD((3aR,6aR)- 3-(4-(trifluoro-
15.59 [phenyl)-propan-1-one hexahydropyrrolo[3,4- |methyl)- 458.7
clpyrrol-2(1H)- phenyl)- (M+H)"
Q/“\ % yl)methanone propanoic acid
dihydrochloride
(intermediate 2.4)
(3 aKﬁaS)~N—((l H-1 ,2,3-triazo I-5- (33R,6KS)"N-((1H~
yhmethyl)-N-methyl-5-(3-(4~ 1,2,3-triazol-5-
(trifluoromethoxy)phenyl)propanoyl) ylmethyl)-N- 3-(4~(trifluoro-
1560 hexahydropyrrolof3,4-clpyrrole- methylthexahydro- methoxy)- 467.6
’ 2( 1 H)*Carboxamide pyrI'OlO [3 ,4-C]pyrr0£e— phenyl)m (M*’H)l

2(1H)-carboxamide
2,2 2-trifluoroacetate
(intermediate 20.1)

propanoic acid
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Ex. [Systematic Name Amine Carbozylic MS,
acid m/e
(3aR,8a8)-N-((1H-1,2,3-triazo!-5-
yhmethyl)-6-(E)-3-(3-fluoro-4- | (B)-3-(3-fluoro-4-IN-methyl-1-
(trifluoromethoxy)phenylacryloyl)- (trifluoromethoxy)-  |(1H-1,2,3-
N-methyloctahydropyrrolo[3,4- phenyl)-1-((3aR,8aS)- triazol-4- 5116
15.61 dlazepine-2(1H)-carboxamide octahydropyrrolo[3,4- |yl)methan- M)
0 dlazepin-6(7H)- amine (CAS- |
\NJ\N ! ] I { ylyprop-2-en-1-one RN 1248059~
(T HCC«W@ ¢ ¥ \(intermediate 26.03)  [33-7)
o
1-[(3aR,6aR)-5~( 1 H-benzotriazole-5- [(LF-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol- |3-(6-(trifluoro-
clpyrrol-2-y1]-3-(6-trifluoromethyl- 5-yIN(3aR,6aR)- methyl)-
15,60 |pyridin-3-yD-propan-1-one hexahydropyrrolo{3,4- \pyridin-3- 459.5
clpyrrol-2(1H)- yl)propanoic  [(M+H)"
Q)L yhmethanone acid (CAS-RN
\H/\ﬁ( dihydrochloride 539855-70-4)
(intermediate 2.4)
1-[(3aS,688)-5-(1H-benzotriazole-5- |(1F~
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3 ]triazol-
clpyrrol-2-yl}-2~(4-trifluoromethoxy- 3-y)((3aR,6aR)- 2-(#-(trifluoro-
15 63 [phenoxy)-ethanone hexahydropyrrolo[3,4- imethoxy)- 476.5
clpyrrol-2(1H)- phenoxy)acetic|(M+H)
Q’L % /Q/ 74 yl)methanone acid
:N dibydrochloride

(intermediate 2.4)
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Carboxylic [MS,
Ex. Systematic Name Amine . )
aci m/e
1-{(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- 1. ora1r1 2 3triazol- [2-(4-chloro-2-
clpyrrol-2-yl]-2-(4-chloro-2- 5-yh((3aR,62aR)- isopropyl-5-
isopropyl-5-methyl-phenoxy)- hexahydropyrrolo[3,4- imethylphen-  [482.6
15.64 | ethanone ; *
clpyrrol-2(1H)- oxy)acetic acid (M+HY)
0
N o yDmethanone (CAS-RN
\Q:\N dihydrochloride 5411-11-0)
HN
N=N H \g/\o (intermediate 2.4)
. (1H-
1-[(3aR,6aR)-5-(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1.2,3]triazol-
. 5-yD((3aR,6aR)-
cJpyrrol-2-y1)-3-biphenyl-4-yl- YIGaR6aRy , iphenyld-
hexahydropyrrolo[3,4- _|466.6
15.65 [Propan-1-one yl)propanoic L
clpyrrol-2(1H)- , (M-+H)
acid
% NH \ylymethanone
dihydrochloride
(intermediate 2.4)
(E)-1-((3aR,8aS)-2-( 1H-
benzo[d][1,2,3]triazole-5- (E)-3-(4-fluoro-2-
carbonyloctahydropyrrolo[3,4- (trifluoromethyl)-
dlazepin-6(TH)y)-3-(4-fluoro-2- |11 1 (3R gas). 1H-benzo[d]-
15.66 (trifluoromethyl)phenyhprop-2-en-1- octahydropyrrolo[3,4- [1,2,3]triazole- |502.6 |
one S-carboxylic |[(M+H)"

dlazepin-6(7H)-
yDprop-2-en-1-one
(intermediate 26.04)

acid




R o

(intermediate 6.1)
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Carboxylic  |MS,
Ex. |Systematic Name Amine
acid m/e
1-[(3aS,6aR)-5-(1H-benzotriazole-5- |2-(4-chloro-2-
carbonyl)-hexahydro-pyrrolo[3,4-  [S0Propyl-5-
¢]pyrrol-2-yl]-2-(4-chloro-2- methylphenoxy)-1- 1H-benzo[d]-
isopropyl-5-methyl-phenoxy)- ((3aR,62S)- [1,2.3]triazole- |482.7
15.67 - hexahydropyrrolo{3,4- ‘
ethanone vdropymolol3A- o vboxytio (M)’
o clpyrrol-2(1H)- )
H acid
gk% %@:d yl)ethanone
HN N hydrochlori
- % \ﬂ/\o ydrochloride
© (intermediate 5.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3 ltriazole-5-carbonyl)- |¢(1H-
octahydropyrrolo[3 4-djazepin-6(7H)-Penzold][1,2,3]triazol- 1(E)-3-(4-
y1)-3-(4-(methylsulfonylphenyl)-  [>-YD((3aR 8aS)- (methyl- 494 4
15,68 prop-2-en-1-one octahydropyrrolo[3.,4~ [sulfonyl)- (M)
dlazepin-2(1H)- phenyl)acrylic
” @ yDmethanone acid
\©\/\r ; H |(intermediate 6.1)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3}triazole-5- (1H-
carbonyl)octahydropyrrolo[3,4- benzo[d][1,2,3}triazol- {(E)-3-(4-
dlazepin-6(7H)-y1)-3-(4- 5-yD((3aR,8aS)- (trifluoro-
. . 516.4
15.69 ((trifluoromethylthio)phenyl)prop-2- octahydropyrrolo[3,4- |methylthio)- M)
en-1-one dlazepin-2(1H)- phenylacrylic |
yhmethanone acid
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. Carboxylic  |MS,
Ex. [Systematic Name Amine
acid m/e
(E)-1-((3aR,8aS)-2~(1H-
benzo[d][1,2,3]triazole-5-carbonyl)- (1H-
octahydropyrrolo[3,4-djazepin-6(7H)- benzo[d][1,2.3]triazol- |(E)-3-(4-
y1)-3-(4-(triffuoromethoxy)- 3-yD((3aR8aS)- (trifluoro- 500.4
15.70 phenylprop-2-en-1-one octahydropyrrolo[3,4- |methoxy)- (MHHY
o djazepin-2(1H)- phenylyacrylic '
/[?)L% o 7{ yl)methanone acid
# 7 Fol. .
HN\N o H N“/\\,/@ F (intermediate 6.1)
Q
1-((3aR,6aS)-5-(1H-
( d, 5+ o
benzo[d]1,2,3]triazole-5-
nzofd]{1.2.3} benzo[d][1,2,3]triazol- _
carbonylyhexahydropyrrolo[3,4- 5yI)(e 2-(3-(trifluoro-
-yh(trans-
yyrrol-2(1H)-y1)-2-(3~ methoxy)-
clpysrol-2(1H)-y1)-2-( hexahydropyrrolo[3,4~ ) - 1476.5
15.71 \(trifluoromethoxy)phenoxy)ethanone phenoxy)acetic .
clpyrrol-2(1H)- ) (M+H)
[S/F acid (CAS-RN
e o % yDmethanone
NN F , 836-33-9)
% /@ hydrochloride
AN
"N H \é(\o (intermediate 2.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d]{1,2,3]triazole-5- (1H
Doctahyd: lo[3.4~
carbonyloctaydropyrrolof benzo[d][1,2,3]triazol- |(E)-3-(3-
in-6( 7H)~yl)-3-(3~
dazepin-6(7H)-yD)-3-( 5-y1)((3aR,8aS)- (riflvoro- |
trifluorometh henyl -2-en- .
15,77 |(riflooromethoxy)phenylprop-2-en- | & opyrrolo[3.4- |methoxy)- V.
- +
1-one _ dJazepin-2(1H)- phenybacrylic
i H O><F - ylymethanone acid
N F
d % Y\/@ (intermediate 6.1)
HN H N
N=N =
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' Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-1-[trans-5-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4-
o {1H-benzotriazol-5-y)-
cJpyridin-2-y1}-3-(3- (E)-3-(3-
. trans-octahydro-
trifluoromethoxy-phenyl)-prop-2-en- (trifluoro-
pyrrolo[3,4-c]pyridin- 486.4
15.73 |1-one T methoxy)- .
5-yl-methanone; o H(MFHY
Q _ phenylacrylic
A N hydrochloride )
. . acid
% Ny, |(intermediate 2.1)
F H N ]
5 o
% o
(E)-1-[trans-5-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo[3,4- (1H-benzotriazol-5-yl)- .
clpyridin-2-y1]-3-(4- trans-octahydro- (' ];l )
i - - -2-en- trirluoro-
trifluoromethoxy-phenyl)-prop-2-en pyrrolo[3,4-clpyridin- 4%6.5
15.74 |1-one methoxy)- .
5-yl-methanone; _ ) C(MHH)Y
0 ) phenylacrylic
NN hydrochloride )
v : ‘ ) acid
?40 > Nsy |(intermediate 2.1)
NH
o
(E)-1-[trans-5-(1H-benzotriazole-5-
arbonyl)-octahydro- lo[3.,4- :
carbonyl)-octahydro-pyrrolo] (1H-benzotriazol-5-yb)-[(E)-3-(3-
40211303~ <
clpyridin-2-y1]-3-(3-chloro-5 trans-octahydro- chloro-5-
tri t - - ~Z~Ch-
1575 rifluoromethoxy-phenyl)-prop-2-cn pyrrolo{3,4-clpyridin- |(triftuoro- 520.4
5. - .
1-one 5-yl-methanone; methoxy)- (M+H)"
O
H&I@%N y ¢ hydrochloride phenylacrylic
N % F |(intermediate 2.1)  |acid
Ch NS o
o
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) Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
(E)-1-[trans-5-(1H-benzotriazole-5-
carbonyl)-octahydro-pyrrolo(3,4- {1H-benzotriazol-5-yl)-
clpyridin-2-y1]-3-(3,5-dichloro- trans-octahydro- (E)-3-(3,5-
15.76 phenyl)-prop-2-en-1-one pyrrolo[3,4-clpyridin- |dichloro- 470.4
' Q - 5-yl-methanone; phenylacrylic |(M+H)™
Ci X H
\Q\/M\N% hydrochloride acid
Nz
) Y, S E:H (intermediate 2.1)
o
(E)-1-[(3aR, 6aR)-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro- benzo[d]{1,2,3 triazol- |(E)-3-(6-
pytrolo[3,4-clpyrrol-2-y1}-3-(6- 5-yD{((3aR,6aR)- phenylpyridin-
1577 |phenyl-pyridin-3-y1)-prop-2-en-1-one hexahydropyrroio]3,4- |3-yDacrylic  [465.5 |
o - clpyrrol-2(1H)- acid (M+H)
N: f = f\% A | NR yhymethanone (intermediate
[ : A v dihydrochloride 23.05)
© (intermediate 2.04)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
pytrolo[3,4-clpyrrol-2-yl]-3-(5- 5-y1)((3aR 62R)- (trifluoro-
triftuoromethyl-pyridin-2-yl)-prop-2- hexahydropyrrolo[3.4- methyl)- 4575
15.78 {on-1-0ne pyridin-2- .
clpyrrol-2(1H)- o {MtHY
yhacrylic acid
ylymethanone
) . (CAS-RN
dlhydroch loride

(intermediate 2.04)

910654-24-9)
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Ex. [|Systematic Name Amine Carboxylic  [MS,
acid m/e
(E)-1-[(3aR,6aR)-5-(1H- (18-
benzotriazole-5-carbonyl)-hexahydro- benzo[d]{1,2,3 triazol- (E)-3-(4-
pyrrolo[3,4-clpyrrol-2-yl]-3-(4- 5-yD((3aR,6aR)- (pyridin-4-
15.79 pyr1d1n~4-yl-phenyl)-prop_z_en_ —one hexahydropyrrolo[3,4- iyl)phenyl)- 465.6
clpyrrol-2(1H)- acrylic acid  |[(M+H)"
% NH yTymethanone (intermediate
: dihydrochloride 23.07)
(intermediate 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazole-3-carbonyl)-hexahydro- benzo[d][1,2.3]triazol- (E)-3-(4-
pyrrolo[3,4-clpyrrol-2-yl]-3-(4- 5-yI{((3aR,6aR)- (pyridin-3-
15.80 [pyridin-3-yl-phenyl)-prop-2-en-1-one hexahydropyrrolo[3,4- lyDphenyl)- 465.6
o - clpyrrol-2(1H)- acrylic acid  ((M+H)"
O/\)L NL% \P/@\NH yl)methanone (intermediate
N: , i\ ‘ dihydrochloride 23.08)
© {intermediate 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazole-5-carbonyl)-hexahydro-| eZoLd][1.2.3 Jtriazol- \(E)-3~(4-
pyrrolof3 d-clpyrrol-2-yl]-3-(4- 5-yD{(3aR,6aR )- (pyridin-2-
15 g1 [pyridin-2-yl-phenyl)-prop-2-en-1-one hexahydropyrrolo[3,4- yphenyl)-  |465.5 |
o _ [c]pyrrol-2(1H)- acrylic acid  |[(M+H)"
W% L ylmethanone (intermediate
Cj/ 3 NY@ dihydrochloride 23.09)
o

(intermediate 2.4)
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Carboxylic  |MS,
Ex. |Systematic Name Amine
acid m/e
1-[(3aS,6aR)-5-(1H-benzotriazole-5- |2-(4-chloro-3-
carbonyl)-hexahydro-pyrrolo[3,4-  [methylphenoxy)-1-
cpyrrol-2-yl]-2-(4-chloro-3-methyl- ((3aR,62S)- 1H-benzo[d}-
15.82 phenoxy)-ethanone hexahydropyrrolo[3,4- [[1,2,3)triazole- |440.7
‘ o) clpyrrol-2(1H)- 3-carboxylic  |[(M+H)"
/@AL f\% /@,Ci yDethanone acid
HN N hydrochlori
- H Y\O ydrochloride
© (intermediate 31.1)
1-[(3aS,6aR)-5-(1H-benzotriazole-5- |2-(4-chloro-2-
carbonyl)-hexahydro-pyrrolo[3,4- methylphenoxy)-1-
clpyrrol-2-y1]-2-(4-chloro-2-methyl- |({(3aR,62S)- 1H-benzo[d]-
15.83 phenoxy)-ethanone hexahydropyrrolo{3,4- |[1,2,3]triazole- |440.7
‘ 0 clpyrrol-2(1H)- 5-carboxylic  [(M+H)"
H .
Q/L l\% ¢t |ylethanone acid
HN N U hydrochloride
\N::N H \rr\o v
0 (intermediate 31)
(E)-1-[(3aR, 6aR)-5-(1 H- (18-
benzotriazole-5-carbonyl)-hexahydro- benzo[d][1,2,3]triazol- |(E)-3-(5-
pyrrolo[3,4-c]pyrrol-2-yl]-3-(5- 5-yi)((3aR,6aR)- phenylpyridin-
15,84 |phenyl-pyridin-2-yl)-prop-2-en-1-one hexahydropyrrolo[3,4- 2-yDacrylic  1465.5
' clpyrrol-2(1H)- acid (M+H)"
% NH lvhymethanone (intermediate
dihydrochloride 23.06)

(intermediate 2.4)




WO 2014/048865 PCT/EP2013/069679
-175-
Carboxylic [MS,
Ex. |Systematic Name Amine
acid m/e
1-[(3aR 6aR)-5-(1H-benzotriazole-5- | 1F-
carbonyl)-hexahydro-pyrrolo[3,4-  |°enzold][1,2,3]triazol- |3-(6-
clpyrrol-2-yl}-3-(6-phenyl-pyridin-3- 5-yh{(3aR,6aR)- phenylpyridin-
5 g5 [yD-propan-1-one hexahydropyrrolo{3,4- [3-yl)propanoic |[467.6
o clpyrrol-2(1H)- acid (M+H)"
n=N
NP % NH lylymethanone (intermediate
SOS N dihydrochloride 35.1)
o
° (intermediate 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazole-5- (1H
¢ I)-hexahydro- -
carbonyl)-hexahydro-pyrrolo[3,4 benzo[d][1.2,3]triazol-
1-2-y1]-2-(2-1 -
-eth. -(2-isopropyl-
phenoxy)-ethanone hexahydropyrrolo[3,4- P py. 434.6
15.86 o phenoxy)acetic |
" clpyrrol-2(1H)- ) (M+H)
EN N\ acid
| P % )© yl)methanone
HN N . .
= H 1(\0 dihydrochloride
(intermediate 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
1)-hexe - -
carbonyl)-hexahydro .pyrroio[3,4 benzo[d][1.2.3]triazol-
clpyrrol-2-yl}-2-(2-trifluoromethyl- 5-y)((3aR.6aR)- 2-(2-{{triftuoro-
s phenoxy)-ethanone hexahydropyrrolo[3,4- |methyl)- 460.5
' 7 H c F clpyrrol-2(1H)- phenoxy)acetic/(M+H)"
N% ;%Q yDmethanone acid
HN H NN o dihydrochloride

(intermediate 2.4)
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Carboxylic  [MS,
Ex. |Systematic Name Amine
acid m/e
1-[(3aS,6a8)-5-(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- (1H-
c]pyrrol-2-yl]-2-(biphenyl-2-yloxy)- |benzo[d][1,2,3]triazol-
ethanone 5-yD((3aR,6aR)-
' ¥ ) 2-(biphenyl-2-
P hexahydropyrrolo[3,4- _ ) 468.5
15.88 | = yloxy)acetic .
& o clpyrrol-2(1H)- ' (M+H)"
N=N acid
O\JLN H NH [YDmethanone
%Y@ dihydrochloride
H
o (intermediate 2.4)
(E)-1-[(3aS,6a8)-5-((R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR.6aR)-
carbonyl)-hexahydro-pyrrolo[3.4- hexahydropyrrolo{3,4- (E)-3-(4-
clpyrrol-2-yl]-3-(4-triflucromethoxy- clpyrrol-2(1H)-yh((R)- (trifluoro-
15,89 [phenyl)-propenone 4,5,6,7-tetrahydro-1H- methoxy)- 476.6 |
o benzo[d][1,2,3]triazol- (M+H)”
phenylacrylic
¢ S-yhymethanone ]
P o E H H acid

hydrochloride

(intermediate 2.5)
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Carbexylic MS
Ex. |Systematic Name Amine Y ’
acid m/e
1-((3aR,6aR)-5-((R)-4,5,6,7-
tetrahydro-1H-benzo[d]- ((3aR,6aR)-
[1,2,3]triazole-5-carbonyl)hexahydro- hexahydropyrrolo[3,4-
pyrrolo[3.4-¢]pyrrol-2(1H)-yl)-3-(4-  [cIpyrrol-2(1H)-yD((R)-|3-(4-(triffuoro-
1500 (trifluoromethoxy)phenyl)propan-1- |4 5,6, 7-tetrahydro-1H- |methoxy)-  [478.5
" |one benzo[d]{1,2,3}triazol- |phenyl)- (M+H)"
9 y 5-ylymethanonc propanoic acid
k F
i, Y, |hydrochloride
HN X N F
N=N H I (intermediate 2.5)
1-[(3S,6aS)-5-(1H-benzotriazole-5- |1H"  hechlorod-
carbonyl)-hexahydro-pyrrolo[3,4- isaen}zo {:}g ’j’fjt’ iazol- (trifluoro-
clpyrrol-2-yl]-2-(2-chloro-4- -yI((3aR,6aR)- methoxy)-
15.91 trifluoromethoxy-phenoxy)-cthanone hexahydropyrrolo[3,4- phenoxy)acetic 510.6 )
o cIpyrrol-2(1H)- . (M)
y acid
NN\E o oS lyDmethanone ' )
% QLF . _ (intermediate
HN HN ™o dihydrochloride
b= I | . 33.3)
(intermediate 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazole-3- (1H-
carbonyl)-hexahydro-pyrrolo[3,4-  |benzo[d][1,2,3]triazol- |2-(2-(1H-
clpyrrol-2-y1]-2-(2-pyrrol-1-yl- 5-yD((3aR,6aR)- pyrrol-1-
1500 phenoxy)-ethanone hexahydropyrrolo[3.4- |yDphenoxy)- [457.6
' o clpyrrol-2(1H)- acetic acid (M+H)"
Q)I\N‘;Z%\ G{ yDmethanone (intermediate
HN 7 o NY\OKJ dihydrochloride 33.2)
N=l
o)

(intermediate 2.4)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
4-{2-[(3a8S,6aS)-5-(1H-benzotriazole- (1H-benzo[d]-
5-carbonyl)-hexahydro-pyrrolo[3,4- [1,2,3]triazol-5-
L] ,_,“ N __7"
cpyrrol-2-yl}-2-oxo-ethoxy}-3- yI)(32R 6aR)- 2-(4-cyano-2
. . methoxy-
methoxy-benzonitrile hexahydropyrrolo[3,4- Y 14475
15.93 phenoxy)acetic .
o o wen |cIpyITOl-2(THD- | (M+H)
o H N acid (CAS-RN
N yDmethanone
= XN . _ 115109-49-4)
N7 H dihydrochloride
o
(intermediate 2.4)
4-{2-[(3a8,6a8)-5-(1H-benzotriazole- (1H-
5-carbonyl)-hexahydro-pyrrolo[3,4-  Ihenzo[d][1 ,2,3]triazol-
clpyrrol-2-yl1}-2-oxo-cthoxy} - 5-y1)((3aR,6aR)-
o 2-(4-cyano-
benzonitrile hexahydropyrrolo[3,4- 417.5
15.04 phenoxy)acetic .
2 clpyrrol-2(1H)- ) (M+H)
N N acid
% /©/ Dmethanone
N
HN‘N.;N H Wé/\o dihydrochloride
(intermediate 2.4)
(1H-
1-[(3aS,6aS)-5-(1H-benzotriazole-5- benzo[d][1.2,3]triazol-
carbonyl)-hexahydro-pyrrolo[3,4- a
clpyrrol-2- 1]-2- henoxy-cthanone YNGRt 2-
PYHOES-yll-2-phenoxy hexahydropyrrolo[3,4- 13926
15.95 phenoxyacetic N
clpyrrol-2(1H)- ) (M+H)
acid
% /@ ylymethanone
Nl ‘(\" dihydrochloride

(intermediate 2.4)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
2-{2-[(3aS,6aS)-5-(1H-benzotriazole- (1H-
. _he ~ - 2~(2-cyano-4-
5-carbonyl)-hexahydro-pyrrolo[3,4 benzo[d][1.2.3]triazol- . <-ﬂ v
2-y11-2-0X0-¢ 5. rifluoro-
clpyrrol-2-yl}-2-oxo-ethoxy}-5 5-y1)((3aR,6aR)- b
; 5 i methoxy)-
trifluoromethoxy-benzonitrile hexahydropyrrolo[3,4- y lso1s
15.96 phenoxyjacetic L
il o clpyrrol-2(1H)- ) (M+H)
o M _# N=N acid
£ F N NH yDmethanone ) i
K ' (intermediate
° N dihydrochloride
o . . 34.2)
(intermediate 2.4)
1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazole-5- 2-(2-isopropyl-5-
carbonyloctahydropyrrolo[3,4- methylphenoxy)-1-
dlazepin-6(7H)-yl)-2-(2-isopropyl-5- (38R 8aS)- lH—benz.o[d}—
15.97 methylphenoxy)ethanone octahydropyrrolo[3,4- [1,2,3]triazole- 476.7
. 3 . S
o ) ‘ S-carboxylic  |(M+H)
H dlazepin-6(7H)- )
NN\E acid
d /5@ yljethanone
l‘IN‘ H\‘ N . .
N=N Yo (intermediate 36.02)
o}
(1H-benzotriazol-5-yl)-{(3aS,6aS)-5- |(1H-
(6-trifluoromethoxy-1H-indole-2- benzo[d][1,2,3]triazol-
carbonyl)-hexahydro-pyrrolo[3,4- 5-y1)((3aR,6aR)- 6-(trifluoro-
508 c]pyrrol-2-yl}-methanone hexahydropyrrolo[3,4- |methoxy)-1H- 1485.4
' clpyrrol-2( 1H)- indole-2- (M+H)

H e N=N
N N H ‘NH
|
£ o ) 5 N
K H
F O

ylymethanone
dihydrochloride

(intermediate 2.4)

carboxylic acid




10

15

WO 2014/048865 PCT/EP2013/669679

-180-
Carboxylic |MS,
Ex. |Systematic Name Amine

acid m/e
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5- (1H
5-trifl thoxy-1H-indole-2-
(5-trifluoromethoxy indole benzo[d][1,2.3 ]riazol-
carbonyl)-hexahydro- lo[3,4-

yl-hexabydro-pyrrolo] 5-y1)((3aR,64R)- 5-(trifluoro-

clpyrrol-2-yl]-meth
Ipyrrol-2-yl] anonc hexahydropyrrolo[3,4- |methoxy)-1H- [485.4

15.99 F
) O—f—F cipyrroi-Z(1H)- indole-2- (M+H)
ﬁ F . .
N% { yhmethanone carboxylic acid
"N*N_N g NN f N dihydrochloride
° (intermediate 2.4)
Example 16

(E)-1-((3aR,8aS)-2-(1H-benzo|d][1,2,3]triazole-5-carbonyl)octabydropyrrolo]3,4-d]azepin-
6(7TH)-y1)-3-(4-(trifluoromethylsulfinyl)phenylprop-2-en-1-one

0 £
N F+F
: Ss
% o
HN ¢
N=N " NS
o)

To solution of (E)-1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-(4-(trifluoromethylthio)phenyl)prop-2-en-1-one (example 15.69; 25 mg,
48.5 umol) in acetic acid (1 mL) was added 35% aq. hydrogen peroxide solution (9.43 mg, 97.0
umol). The reaction mixture was heated at 95°C, then after 3 h another portion of 35% aq.
hydrogen peroxide solution (18.9 mg, 194 umol) was added. After another 15 h the reaction
mixture was partitioned between ethyl acetate and sat. aq. sodium hydrogencarbonate solution.
The organic layer was washed with brine, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gcl; gradient dichloromethane to dichloromethane/mcethano/25% aq.
ammonia solution 90:10:0.25) produced the title compound (11 mg, 43%). White foam, MS:
532.4 (M+H)".

Example 17
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1-((3aR,8aS)-2-(1H-Benzo[d][1,2,3]triazole-5-carbonyloctahydropyrrolo|3,4-d]|azepin-
6(7TH)-y1)-3-(3-fluore-4-(trifluoromethoxy)phenyl)propan-1-one

O
HN\ @m/ F F
N=N
O

A solution of (E)-1-((3aR,8aS)-2-(1H-benzo[d]{1,2,3]triazole-5-carbonyl)octahydropyrrolo[3.4-
dlazepin-6(7H)-y1)-3-(3-fluoro-4-(trifluoromethoxy)phenylprop-2-en-1-one (example 1.15; 63
mg, 122 umol) in methanol (4 mL) was stirred at room temperature under a hydrogen
atmosphere (1 bar) in the presence of palladium (10% on activated charcoal, 39 mg, 0.37 mmol),
then after 18 h insoluble material was removed by filtration through diatomaceous earth. The
filtrate was evaporated and purified by chromatography (silica gel; heptane — ethyl acetate
gradient) to produce the title compound (48 mg, 74%). White foam, MS: 520.7 (M+H)".

The following examples were produced in analogy to example 17, replacing of (E)-1-((3aR.8aS)-
2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-d]azepin-6(7H)}-y1)-3-(3-fluoro-
4-(trifluoromethoxy)phenyliprop-2-en-1-one by the appropriate starting material.

Ex. |Systematic Name Starting material MS

(3aR,8aS)-N~((1H-1,2,3-triazol-5-ylymethyl)-N- |(32R,8a8)-N-((1H-1,2.3-
methyl-6-(3-(4-(trifluoromethoxy)phenyl)- triazol-5-yl)methyl)-N-

propanoyloctahydropyrrolo[3,4-d]azepine- methyl-6-((E)-3-(4-

1701 2(1H)-carboxamide (trifluoromethoxy)phenyl)- (495.6
' o acryloyloctahydro- (M+H)"
~ /[L H

’Eb o f pyrrolo[3,4-d]azepine-
T\E\/\?Nﬁ H N\”/\U For 2(1H)-carboxamide

© (example 9.07)
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Ex. |Systematic Name Starting material MS
(3aR,8aS)-N-((1H-1,2,3-
(3-(3-fluoro-4-(trifluoromethoxy)phenyl)- 3-(3-fluoro-4-
propanoyl)-N-methyloctahydropyrrolo[3,4- (trifluoromethoxy)phenyl)-
ine- car : 513.6
17.02 djazepine-2(1H)-carboxamide acryloyl)-N- )
o) (M+HY
\NJ"N"‘ o F - methyloctahydro-
fﬁ) @ YV@O 74;,- pyrrolo[3,4-d)azepine-
N, H N F
NN g 2(1H)-carboxamide
(example 15.61)
(E)-1-((3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- |y, enzo[d][1,2,3]triazole-5-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-3-(4- carbonyl)hexahydro-
difluoromethoxy-phenyl)-propan-1-one pyrrolo[3,4-c]pyrrol- 456.5
17.03 ’ '
L 2(1H)-y1)-3-(4- (MHH)
NN\ o_F
\ 7_( (difluoromethoxy)phenyl)-
W H
3 prop-2-en-1-one (example
15.36)
(E)-1-((3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- |0 [d][1,2,3]triazole-5-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(2-fluoro- carbonyDhexahydro-
4-trifluoromethoxy-phenyl)-propan-1-one pyrrolo[3,4-c]pyrrol- 4927
17.04 .
L ow ) 2(1H)-y1)-3-(2-fluoro-4-  |(M+H)"
N N F. 074 .
i %N ¢ F (trifluoromethoxy)phenyl)-
\ H

prop-2-en-1-one (example
15.40)
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Ex. |Systematic Name Starting material MS
1-((3aR 8a8)-2-(1H-benzo[d][1,2,3ltrlazole-5-  |(E)-1-((3aR,8aS)-2-(1H-
carbonyloctahydropyrrolo[3,4-dJazepin-6(7H)- benzo[d]{1,2,3]triazole-5-
yb)-3-(4-fluoro-2-(trifluoromethyl)phenyl)propan- |carbonyljoctahydro-

17.05 I-one pyrrolo[3,4-d]azepin- 504.6

Q . ] 6(7H)-y1)-3-(4-fluoro-2-  |(M+H)"
| ‘/‘ N’\r\ F?v\/g (trifluoromethyl)pheny?)-
HN\N o K/N P prop-2-en-1-one (example
© 15.66)
1-((38R,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-  |(B)-1-((3aR.8aS)-2-(1H-
carbonyl)octahydropyrrolo{3,4-dazepin-6(7H)- benzo[d]{1,2,3 Jtriazole-5-
y1)-3-(2-methyl-4-(irifluoromethoxy)phenyl)- carbonyl)octahydro-
17.06 [propan-1-one pyrrolo{3,4-dJazepin- 516.7
6(7TH)-yl)-3-(2-methyl-4-  (M+H)"
@Jk 74 (trifluoromethoxy)phenyl)-
%\"/\n prop-2-en-1-one (example
1.18)
1-((32R,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-  |(E)-1-((3aR,8a3)-2-(1H-
carbonyl)octahydropyrrolo[3,4-dJazepin-6(7H)- |penzold][1,2,3]triazole-5-
y1)-3-(3-fluoro-4-methoxyphenyl)propan-1-one  |carbonyljoctahydro- AG6.7

17.07 o} ) _ pyrrolo[.?,4-d}azepin- (VHHY

[ j NTOY Lo 6(7TH)-y1)-3-(3-fluoro-4-
HNN=N %‘\(vg methoxyphenyl)prop-2-en-
© 1-one (example 1.19)
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Ex. |Systematic Name Starting material MS
1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-
. (E)-1-[(3aS,8aR)-2-(1H-
octahydro-pyrrolo]3,4-dlazepin-6-y1}-3-(2-
) benzotriazole-5-carbonyl)-
isopropyl-phenyl)-propan-1-one hod lo[3.4 4607
octahydro-pyrrolo[3,4- :
17.08 Q y‘ ‘pyrr )
N H diazepin-6-y1]-3-(2- (M+H)
isopropyl-phenyl)-prop-2-
HN H N~
N=N il en-1-one (example 1.22)
o}
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-(1H-
hexahydro-pyrroto{3,4-cipyrrol-2-y1}-3-(5- benzotriazole-5-carbonyl)-
trifluoromethyl-pyridin-2-yl)-propan-1-one hexahydro-pyrrolo[3,4- 459 5
17.09 o} C 0l1-2-y1]-3~(5-
. > }?yrr yl-3+ y (VHH
l\% Z s triffuoromethyl-pyridin-2-
HN\N _J NN Sy yD)-prop-2-en-1-one
© (example 15.78)
1-[(3aR,6aR)-5~(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-(1H-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-3-(5- benzotriazole-5-carbonyl)-
phenylnpyrldm-iz~y1)~pr0pa?a— -one hexahydro-pyrrolo[3,4-  |467.6
17.10 )
clpyrrol-2-y1}-3-(5-phenyl- (M+H)’
% Y@ pyridin-2-yl)-prop-2-en-1-
one (example 15.84)
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-(1H-
hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-3-(4- benzotriazole-5-carbonyl)-
pyridin-4- yi"Phenyl)“Pmpam -one hexahydro-pyrrolo{3,4-  |467.5
17.11 ' .
clpyrrol-2-yl}-3-(4-pyridin- {(M+H)"
x % 4-yl-phenyl)-prop-2-en-1-
& one (example 15.79)
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Ex. |Systematic Name Starting material MS
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-(1H-
hexahydro-pyrrolo[3,4-cipyrrol-2-yi}-3-(4- benzotriazole-5-carbonyl)-
pyridin-3-yl-phenyl)-propan-1-one hexahydro-pyrrolo[3,4-  1467.6
17.12
i o~ e clpyrrol-2-y1]-3-(4-pyridin- (M+H)*
> Q!:'hj‘/@ 3-yl-phenyl)-prop-2-en-1-
L“vl " o one {example 15.80)
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-( 1H-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-3-(4- benzotriazole-3-carbonyl)-
pyridin-2-yl-phenyl)-propan-1-one hexahydro-pyrrolo[3,4-  |467.5
17.13 i
. N~ CIpyrrol-2-yl]-3-(4-pyridin- (M+H)*
N
i Ny %N\H/@ 2-yl-phenyl)-prop-2-en-1-

& o one (example 15.81)
(3a8,8aR)-6-[3-(4-trifluoromethoxy-phenyl)- (3aR,8a8)-N-(2-(1H-1,2,3-
propionyl}-octahydro-pyrrolo[3,4-dlazepine-2- | riazol-5-ylethyl)-6-((E)-
carboxylic acid [2-(3H-[1,2,3]triazol-4-yl)-ethyl]- |3 -(4-(triffuoromethoxy)-

oy henylacryloylocta- 495.2

17.14 amide p y) Ty Y) .
Py o hydropyrrolo[3,4- (M+H)
= ﬁ/u\m 3 o 7{ d]azepine-2(1H)-
%Y\/@ ¢ F carboxamide (example
© 9.09)
1-[trans-2-(1H-benzotriazole-5-carbonyl)-
octahydro-pyrrolo[3,4-c]pyridin-5-y1]-3-(4- (E)-1-{trans-2~(1H-
trifluoromethoxy-phenyl)-propan-1-one benzotriezole-3-carbonyl)-
1715 | octahydro-pyrrolo[3,4- 488.7
o cIpyridin-5-y1]-3-(4- (M-+H)"

N
N* “NH
e H
F N
%o B o
F H

trifluoromethoxy-phenyl)-

propenone (example 1.26)
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Ex. |Systematic Name Starting material MS
1-[trans-2-(1H-benzotriazol-5-ylmethyl)-
octahydro-pyrrolo[3,4-c]pyridin-5-yl}-3-(4~ (E)-1-[trans-2-(1H-
trifluoromethoxy-phenyl)-propan-1-one benzotriazol-3-ylmethyl)-
1716 B octahydro-pyrrolo[3,4- 474.4
' ?{N _ ¢]pyridin-5-yl]-3-(4- (MHE)"
\QN i) y | 07/; trifluoromethoxy-phenyl)-
L N\(\/Cr ) propenone (example 6.07)
o
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-
sonyDoctahyd o34 ¢ (E)-1-((32aR,8aS)-2-(1H-
carbonyl)octahydropyrrolo[3,4-djazepin-6(7H)- .
yhoctahydropyrrolo[3.4-dlazepin-6(7H)- |, 4111 2 3triazole-5-
y1)-3~(3~chloro-5- ’
carbonyl)octahydropyrrolo
{(trifluvoromethyl)phenylpropan-1-one ) 520.6
17.17 [3,4-dJazepin-6(7H)-yl)-3- .
o} ) (M+H)’
Q)LN H ¢l (3-chloro-3-(trifluoro-
n \K/\N %/@5: methyhphenylprop-2-en-
N=N J ¢ F 1-one (example 1.27)
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-
bonyloctahyd lo[3,4-dJazepin-6(7H) (E)-1-((aR Ba5)-2-(1H-
carbonyl)octahydropyrrolo[3,4-dJazepin- - .
Y YETOPYIT P benzo[d]}[1,2,3]triazole-5-
y)-3-(4-methoxy-2-
‘ carbonyl)octahydropyrrolo
(triftuvoromethyl)phenyl)propan-1-one ) 516.7
17.18 [3,4-dJazepin-6(7TH)-y1)-3~ .
o) (M+H)"

(4-methoxy-2-(trifluoro-
methylyphenyl)prop-2-en-
1-one (example 1.28)
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Ex. |Systematic Name Starting material MS

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-  |(E)-1-((3aR,8aS)-2-(1H-
carbonyljoctahydropyrrolof3,4-djazepin-6(7H)-  |benzo[d][1,2,3}triazole-5-

y1)-3-(2-cyclopropylphenyl)propan-1-one carbonyljoctahydro- 4587
17.19 0 olo[3,4-d]azepin- '
NN\ % 6(7TH)-y1)-3-(2-
HN‘N-;N u ;\;YAV o | cyclopropylphenyl)prop-2-

0 en-1-one (example 1.29)
1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)- (E)-1-[(3aR,6aR)-5-(1H
1.3.32,4,6,68-hexahydropyrrolo[3,4-clpyrrol-2- benzotriazole-5-carbonyl)-

-3-[3-methoxy-5-
y1]-3-[3-methoxy-3 hexahydro-pyrrolo[3,4- 504.4
i th heny! -1- :
1720 (trifluoromethoxy)phenyl]propan-1-one Clpyrrol-2-y1]-3-(3- Y.

o) ~ .
H o methoxy-5-trifluoro-
NN\
F
F methoxy-phenyl)-prop-2-
HN %&\(\/QOX yphenyl)-prop
\N..-:N o F

ene-1-one (example 15.51)

Example 18

(E)-3-[4-(Trifluoro-methoxy)-phenyl}-1-[(3aS,8aR})-2-((S)-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridine-6-carbenyl)-octahydro-pyrrolo[3,4-d]azepin-6-yl|-prop-2-en-1-one

hydrochloride

dicarboxvlate

The title compound was produced in analogy to example 15 from (E)-1-({(3aR,8aS)-
octahydropyrrolo[3,4-dJazepin-6(7H)-y1)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one
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hydrochloride (intermediate 5) and (S)-1,5-bis(tert-butoxycarbonyl)-4,5,6,7-tetrahydro-1H-
imidazo{4,5-c]pyridine-6-carboxylic acid (CAS-RN 175289-42-6). White foam, MS: 704.3
(M+H)".

Step 2: (E)-3-[4-(Trifluoro-methoxy)-phenvi}-1-[(3aS,8aR)-2-({S)-4.5.6.7-tetrahydro- 1 H-

imidazo[4.5-clpyridine-6-carbonyl}-octahydro-pyvrrolo[3.4-d]azepin-6-yi]-prop-2-en-1-one

hydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (S)-di-tert-butyl 6-
((3aR,8aS)-6-((E)-3-(4-(trifluoromethoxy)phenyl)acryloyl)decahydropyrrolo[3,4-djazepine-2-
carbonyl)-6,7-dihydro-1H-imidazo[4,5-c]pyridine-1,5(4H)-dicarboxylate. White solid, MS:
504.2 (M+H) .

Example 19

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yi}-2-(2-
isopropyl-S-methyl-pheneoxy)-ethanone

To a suspension of (1H-benzo[d][1,2,3]triazol-5-y)((3aR,6aR )-hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-ylymethanone hydrochloride (intermediate 2.04; 25 mg, 85.1 pmol, Eq: 1.00), N-
methylmorpholine (43.0 mg, 426 umol) and 2-(2-isopropyl-5-methylphenoxy)acetic acid (17.7
mg, 85.1 pmol) in N,N-dimethylformamide (4 mL) was added O-(7-azabenzotriazol-1-yl)-
NN, N’ N’-tetramethyluronium hexafluoro-phosphate (32.4 mg, 85.1 umol) at 0°C, then the
reaction mixture was allowed to reach room temperature over a period of 16 h. Afier
partitioning between ethyl acetate and sat. aq. sodium hydrogen carbonate solution the organic
layer was washed with water and brine, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gel; gradient dichloromethane to dichloromethane/methanol/25% aq.
ammonia solution 90:10:0.25) produced the title compound (37 mg, 97%). White foam, MS:
448.6 (M+H)".

The following compounds were produced in analogy to example 19, replacing (1H-
benzo[d][1.2,3]triazol-5-y1){(3aR,6aR }-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yhmethanone
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hydrochloride and 2-(2-isopropyl-5-methylphenoxy)acetic acid by the appropriate amine and

carboxylic acid, respectively.

X Carboxylic |MS,
Ex. |[Systematic Name Amine
acid m/e
> (1H-
1-[(3aS,6aS)-5-(1H-benzotriazole-5- 2-(2-bromo-4-
carbonyl)-hexahydro-pyrrolo{3,4- benzo[d][1,2,3]triazol- (trifluoro-
clpyrrol-2-y1]-2-(2-bromo-4- SYDBRRGER)- | thoxy)-
19.01 trifluoromethoxy-phenoxy)-ethanone hexahydropyrrolof3,4- phenoxy)acetic 5543
o clpyrrol-2(1H)- scid (M+HY
NN Br o_/f |yl)methanone )
%\; @’ ':74; dihvdrochlorid (intermediate
HN thydrochloride
A e 33.1)
(intermediate 2.4)
(1H-benzotriazol-5-yl)-[(3aR,6aR)-5- (1H-
(4'-chloro-biphenyl-4-carbonyl)- benzo[d][1,2,3]triazol-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yll- |5.y1)((3aR,6aR)- .
4'-chlorobi-
methanone hexahydropyrrolo[3,4- 472.5
19.02 phenyl-4- .
e neN  [Clpyrrol-2(1H)- v
NS NH | carboxylic acid
O % m@ yhmethanonc
AN
O H dihydrochloride
] o
(intermediate 2.4)
4-{2-[(3aS,6aS)-5-(1 H-benzotriazole- (1H-
5-carbonyl)-hexahydro-pyrrolo[3.4- 1o ) 411 2 3]triazol- [2-(4-cyano-2-
o o; isopropyl-benzonitrile hexahydropyrrolo[3,4- |phenoxy)acetic|459.6
l * o] . JUR
A H N clpyrrol-2(1H)- acid (M+H)
\%x yhmethanone {intermediate
HN N
NN i dihydrochloride 34.1)

(intermediate 2.4)
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Carboxylic [MS,
Ex. |Systematic Name Amine
acid m/e
2-(2-acetyl-phenoxy)-1-{(3aS,6aS5)-5- (1H
-benzotric -5- 1)-
(1H-benzotriazole-5-carbonyl) benzo[d][1,2.3triazol-
hexahydro- lo[3,4- -2-y1]- ,
exahydro-pymolo[3,4-clpymol-2-5i-\s 1 3R 6aR)- 2-(2-acetyl-
19.04 cthanone hexahydropyrrolo[3,4- [phenoxy)acetic|434.6
' 1 . o ¢]pyrrol-2(1H)- acid (CAS-RN |(M+H)™
N% /ujg yDmethanone 1878-62-2)
HN H NN o dihydrochloride
O
(intermediate 2.4)
4-{2-[(3a8,6a8)-5-(1H-benzotriazole- (1H-
5-carbonyl)-hexahydro-pyrrolo[3,4-  |penzo[d][1,2,3]triazol- j2w(4~cyano—2—
c]pyrrol-2-yl]-2-oxo-ethoxy} -5- 5-y1)((3aR,6aR)- isopropyl-5-
opronvl-2-methvl-benzonitril methyl-
1sopropyl-2-methyl-benzomirile hexahydropyrrolo[3,4- 14737
19.05 phenoxy)acetic{
2 clpyrrol-2(1H)- ) (M+H)
oA N acid
| P g yhmethanone (int "
N intermediate
HN‘N=N H \g/\o dihydrochloride 34)
(intermediate 2.4)
(1H-benzotriazol-3-y1)-[(3aR,6aR)-5- |(1H-
(naphthalene-2-carbonyl)-hexahydro- [benzo[d][1,2,3 Jtriazol-
pyrrolo[3,4-c]pyrrol-2-yl]-methanone |S-yD((3aR,6aR)-
19,06 o hexahydropyrrolo[3,4- |2-naphthoic  |410.6
o N ¢Ipyrrol-2(1H)- acid (M-H)"
HN % ylymethanone
N=N 0 dihydrochloride

(intermediate 2.4)
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Carboxylic [MS,
Ex. |Systematic Name Amine
acid m/e
(1H-benzotriazol-5-yl)-[(3a8S,6aS)-5- (1H
4-methoxy-naphthalene-2-carbonyl)-
(4-methoxy-naphthalene-2-carbonyl) benzo[d][1.2,3]triazol-
exahydro- lo[3,4- 1-2-yl1}-
hexahydro-pyrrolof3.4-clpyrrol-2-yll-1s 11k 6ar)- 4-methoxy-2-
th
19.07 methanone hexahydropyrrolo[3,4- naphthoic acid [442.6
' 1 . o”  |clpymol-2(1H)- (CAS-RN  [(M+H)
= S
| NN yhymethanone 5773-93-3
2
MY A dihydrochloride
O
(intermediate 2.4)
4-{2-[(3aS,6aS)-5-(1H-benzotriazole-
1H-
5-carbonyl)-hexahydro-pyrrolo[3,4- (
benzo[d][1,2,3]triazol-
clpyrrol-2-yi}-2-oxo-ethoxy}-3- 2-(4-cyano-2-
- 5-yI}{(3aR,6aR)-
ethoxy-benzonitrile ethoxy-
hexahydropyrrolo[3,4- 461.7
15.08 phenoxyjacetic|
- clpyrrol-2(1H)- acid (CAS-RN (M+H)
H [yDmethanone
% 835888-68-1)
NY dihydrochloride
(intermediate 2.4)
1-[(3aR,6aR)-5-(1H-benzotriazole-5- (1H-
Carbonyl)-hexahydro—pyrroio{3,4- bCIlZO[d}[I 2 B]triazoz_ 3“(3*ﬂ1]01‘0—4—
cIpyrrol-2-yl]-3-(3-fluoro-4- 5-y1)(3aR.64R)- (trifluoro-
triﬂuoromethoXy~phenyl)~propan—1- hexahydropyrrolo[a 4. methoxy)- 492 4
19.09 " Iphenyl)- )
one clpyrrol-2(1H)- o lovs)y
propanoic acid
yhmethanone G i
mtermediate
g( % w/vzj, ¢ |dihydrochloride 35)
2
N=N (intermediate 2.4)
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Carboxylic |MS,
Ex. |[Systematic Name Amine
acid m/e
1-[(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
C}PYI’I'OI-Z-YI] “2~(4-Ch].0r0-2~ 5 "YE)((3 aR,éaR)~ 2*(4—Ch.].0r0*2~
1sopropyl-phenoxy)-ethanone hexahydropyrrolo[3,4- isopropyl- 468.5
19.10 o phenoxy)acetic
i clpyrrol-2(1H)- ) (M+HY
g;>\t, ylymethanone 109042-01-5)
N &Yl
H"'\N-_-N H ‘g/\o dihydrochloride
(intermediate 2.4)
[(3aS,6aS)-5-(4'-chloro-biphenyl-4-  |((3aR 6aR)-
carbonyl)-hexahydro-pyrrolo[3,4- hexahydropyrrolo[3,4-
cJpyrrol-2-yl]-(R)-4,5,6,7-tetrahydro- |¢lpyrrol-2(1H)-yD((R)-
. 4'-chlorobi-
1H-benzotriazol-5-yl-methanone 4,5,6,7-tetrahydro-1H- 476.5
19.11 phenyl-4- -
e benzo[d][1,2,3]triazol- o (MHHY
z N H carboxylic acid
g %1 EINN 5-yDmethanone
AN .
HOy N lhydrochloride
ct )
(intermediate 2.5)
enzotriazole-5- |(1H-
1-[(3aS,6aS)-5-(1H-benzotriazole-5-
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
¢Jpyrrol-2-yl}-3-(4-trifluoromethoxy- |°>-YD((328,6a8)- 3-(4-(trifluoro-
19,12 [phenyD-propan-1-one hexahydropyrrolo[3,4- \methoxy)- 474 4
o clpyrrol-2(1H)- phenyl)- (M+H)"
/@-Xm\%ﬁ\ o{ ylymethanone propanoic acid
w3 NY\Q * 7 |dihydrochloride
- o

(intermediate 8)
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Carboxylic |MS,
Ex. |Systematic Name Amine acid e
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5- (1H-
(4'-chloro-biphenyl-4-carbonyl)- benzo[d][1,2,3}triazol-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}- |5.y1)((3a8,64S)- St
-chloro-
methanone hexahydropyrrolo[3,4- | 472.6
19.13 biphenyl-4- .
0 nen  [clpymol-2(1H)- U Javem)
N\ NH carboxylic acid
O \;2? \(@ yhmethanone
N
O H dihydrochloride
ci o
(intermediate 8)
1-[(3a8,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo3,4- benzo[d][1,2,3]riazol- 2-(2-
clpyrrol-2-y1]-2-[2-(tetrahydro-furan- 5_yI)((3aR.6aR)- (tetrahydro-
o : - furan-2-yl)-
2-yh)-phenoxyl-ethanone hexahydropyrrolo[3,4- 7 462.5
19.14 phenoxy)acetic .
0 clpyrrol-2(1H)- ) (M+H)
N acid
Qj ylymethanone (intermediat
intermediate
HN\N__:N H N\n/\O dihydrochloride 33)
© (intermediate 2.4)
(1H-benzotriazol-5-yl)-[(3aR,6aR)-5- (1H-
(4-methoxy-naphthalene-2-carbonyl)- benzo[d][1.2,3]riazol-
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]- 5-y1)((38S,6aS)- 4-methoxy-2-
methanone hexahydropyrrolo[3,4- [naphthoic acid {442.6
19.15 ' -
9 . o~ ¢Ipyrrol-2(1H)- (CAS-RN  |(M+H)
“% Oe yhymethanone 5773-93-3)
HN H N dihydrochloride
N=N o

(intermediate 8)
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Carboxylic  |MS,
Ex. Systematic Name Amine
acid m/e
1-[(3aS,6aS)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolof3,4- 1y 111,23 riazol-
clpyrrol-2-yI}-2-(2-tert-butyl- 5-yD((3aR,6aR)-  2-(2-tert-butyl-
1016 phenoxy)-ethanone hexahydropyrrolo[3,4- |phenoxy)acetic|448.5
- 1 . clpyrrol-2(1H)- acid (CAS-RN |(M+H)"
Q)L “% # [yhmethanone 19271-90-0)
“N\sz H N\g/\o X" |dihydrochloride
(intermediate 2.4)
[(3aR,6aR)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3,4-  \benzo[d][1,2,3]triazol-
cJpyrrol-2-yl}-[trans-4-(4-chloro- 5-yD((3aR,6aR)- trans-4-(4-
017 phenyl)-cyclohexyl]-methanone hexahydropyrrolo[3,4- |chlorophenyl)- 1478.2
B 3 ! N=N  |clpyrrol-2(1H)- cyclohexane- [(M+H)™
“’% \(@ N ylymethanone carboxylic acid
NN
H dihydrochloride
ci 0
(intermediate 2.4)
1-[(3aR,6aR)-5-(1H-benzotriazole-5- (11
carbonyl)-hexahydro-pyrrolo[3,4- benzo[d][1,2,3]triazol-
. 3-(3-fluoro-4-
clpyrrol-2-yl}-3-(3-fluoro-4- 5-yD((3aR,6aR)-
) (trifluoro-
trifluoromethyl-phenyl)-propan-1-on¢ hexahydropyrrolo[3,4- 474.5
19.18 methyl)-
? F g _|Clpyrrol-2(1H)- (M-H)
N i phenyl)-
: ¢ |yDmethanone o
HN N ) ) propanoic acid
NN H dihydrochloride
N o

{(intcrmediate 2.4)
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Carboxylic  |MS,
Ex. [Systematic Name Amine
acid m/e
1-[(3aR,6aR)-5-(1H-benzotriazole-5- (1H-
carbonyl)-hexahydro-pyrrolo[3.4-  penzo[d][1,2,3]triazol- 32 fluored
-(2-fluoro-4-
clpyrrol-2-yt]-3-(2-fluoro-4- 5-y)((3aR,6aR)- (il
1015 trifluoromethyl-phenyl)-propan-1-one hexahydropyrrolo[3,4- ot 474.5
19. methyl)-
e ¢ clpyrrol-2( TH)- . (M-HY
NG F F phenyl)-
%Y\ﬁ(p yhmethenone propanoic acid
N H dihydrochloride
o
(intermediate 2.4)
1-[(3a8,6aS)-5-(1H-benzotriazole-5- (11
carbonyl)-1,3,32,4,6,6a- benzo[d][1,2,3]triazol- -
hexahydropyrrolo[3,4-clpyrrol-2-yi]- 5yI)(3aR.62R)- 2-(2-(pyridin-
-(2-pyridin-3- e 3-yDphenoxy)-
. 2-(2-pyridin-3-ylphenoxy)ethanone hexahydropyrrolo[3 4- Y)’P - y) 4676
. acetic aci
i N=N  iclpyrrol-2(1H)- v (M-H)
X 0\/U\N H . NH (intermediate
i ylhmethanone
v XN A 34.3)
. H dihydrochloride
N
© (intermediate 2.4)
4-[3-[(3aR,6aR)-5-(1H-benzotriazole-
5-carbonyl)-1,3,3a,4,6,6a- élH" 12 3 il 3-(4-cyano-2-
~ - sy Jt: -
hexahydropyrrolo[3,4-cpyrrol-2-ylj- on]zo[ I Jirtazo isopropyl-5-
3-oxopropyl}-2-methyl-5-propan-2- >-yD((3aR,6aR)- methyl-
. hexahydropyrrolo[3,4- 471.7
cJpyrrol-2(1H)- o
a propanoic acid
N N [yDmethanone ) .
: ) ) (intermediate
HN N dibydrochloride
‘N =N H ) 421)

(intermediate 2.4)
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Ex. |Systematic Name Amine Carboxylic  [MS,
acid m/e
4-[3-[(3aR,6aR)-5-(1H-benzotriazole-
5-carbonyl)-1,3,34,4,6,6a- (1H-
hexahydropyrrolo[3,4-c]pyrrol-2-yl]- benzo[d][1,2,3]triazol- |3-(4-cyano-2-
3-oxopropyl]-3-propan-2- 5-yD((3aR,6aR)- isopropyl-
1992 yIbenzonitrile hexahydropyrrolo[3,4- |phenyl)- 457.7
o clpyrrol-2( 1H)- propanocic acid {(M+H)"
Q)LN f ZN lyDmethanone (intermediate
HN’ \H%’NW/\,@/ dihydrochloride 42)
N ° (intermediate 2.4)
[(3aR,6aR)-5-[1-(4-
chlorophenyl)piperidine-4-carbonyl]- (1H-
1,3.32,4,6,6a-hexahydropyrrolo[3,4- benzo[d][1,2,3]triazol- |1-(4-
clpyrrol-2-yl]-(1H-benzotriazol-3- 3-yD((3aR 6aR)- chlorophenyl)-
19,23 yhymethanone hexahydropyrrolo[3,4- piperidine-4- |479.6
o clpyrrol-2(1H)- carboxylic acid|(M+H)™
O)LN f NzN‘NH yl)ymethanone (CAS-RN
/@z“‘ %. w/@ dihydrochloride 845645-46-7)
)

Ct

(intermediate 2.4)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
[(3aS,6a8)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5-
carbonyl}-1,3,34,4,6,6a- ((3aR, 6aR)-

h B}
hexahydropyrrolo[3,4-clpyrrol-2-yi]- |PSxanydropyrrolof3.4
{(4-propan-2-yloxynaphthalen-2- Clpyrrol-2(1H)-yD((R)-|4-isopropoxy-

4,5,6,7-tetrahydro-1H- 2-naphthoic  [474.5

19.24 {yDmethanone .
benzo[d][1,2,3]triazol- |acid (CAS-RN [(M+H)
‘j’;\ o o/k S~yhmethanone 1368865-02-4)
N,!\‘Ij.» N\Q\j hydrochloride
N NN OO (intermediate 2.5)
o}
[(3aS,6aS8)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5-
carbonyl]-1,3,3a,4,6,6a- ((3aR.GeR)-

h i -
hexahydropyrrolo[3,4-c]pyrrol-2-yl}- | FeXalydropyrrolof3.4 4-isopropoxy-
(4-propan-2-yloxyquinolin-2- Clpyrrol- 2 yYHR)- quinoline-2-

4,5,6,7-tetrahydro-1H- 475.5

19.25 [yDmethanone ' carboxylic acid .
benzo[d][1,2,3]triazol- (M+H)"
(CAS-RN
o} o S-yhmethanone
S H , 1406553-19-2)
N TN hydrochlorid
N, I) % E = ydarocnoriae
N NN N7 (intermediate 2.5)




(intermediate 2.5)

WO 2014/0488065 PCT/EP2613/069679
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Carboxylic MS,
Ex. |Systematic Name Amine
acid m/e
1-[(3aR,6aR)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- (1H-
3-(2-fluoro-4-
carbonyl}-1,3,3a,4,6,6a-hexahydro-  |benzo[d][1,2,3]triazol- |
(trifluoro-
pyrrolo[3,4-c]pyrrol-2-yl]-3-[2- 5-yD((3aR,6aR)-
. methoxy)-
fluoro-4-(trifluoromethoxy)phenyl]-  |hexahydropyrrolo[3,4- 496.4
19.26 phenyl)- .
propan-1-one clpyrrol-2(1H)- . ((MHH)
propanoic acid
2 yhmethanone ) )
. S ol ) (intermediate
F L ’“~N dihydrochloride
£ o F NN |N'- . 35.4)
H \g‘ (intermediate 2.4)
4-[2-[(3a8,6aS)-5-[(5SR)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR,6aR)-
2-(4-cyano-2-
carbonyl}-1,3,32,4,6,6a- hexahydropyrrolo[3,4-
isopropyl-5-
hexabydropyrrolo[3,4-c]pyrrol-2-yl}- ¢lpyrrol-2(1H)-yl)((R)-
methyli-
2-oxoethoxy]-2-methyl-5-propan-2- 4,5 ¢ 7-tetrahydro-1H- 477.5
19.27 o ) phenoxy)acetic .
ylbenzonitrile benzo[d][1,2,3]triazol- " (M+HY
aci
2 5-ylymethanone
‘K)LN 3 H 7 . (intermediate
% (IN\N hydrochloride N
N// Hc‘ N\n“‘,.- N" _‘)4)
(o}




(o]
- [
Br H\ N \n\“.v@ N

N
(9]

5-yDmethanone
hydrochloride

(intermediate 2.5)

425372-86-7)

WO 2014/048865 PCT/EP2013/069679
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B Carboxylic  |MS§,
Ex. |Systematic Name Amine
acid m/e
[(3aS,6aS)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR,6aR)-
1-(2,2,2-
CarbOﬁy1]—1,3,3&,4,6,6a~ hexahYdf01JYE'r010[3,4~ .( )
trifluoro-
hexahydropyrrolo[3,4-clpyrrol-2-yl]- |clpyrrol-2(1H)-y)((R)-
[1-(2,2,2-trifluoroethoxy)isoquinolin- 4.5,6,7-tetrahydro-1H- ethoxy)- 5154
19.28 T isoquinoline-3-
3-ylJmethanone benzo[d][1,2,3]triazol- ~ {(M+H)
carboxylic acid
e 5-ylymethanone
[N , (CAS-RN
N,NIO % = ! . hydrochloride 1096982-79-4)
N & 700
H A 07 A |(intermediate 2.5)
1-[(3a8S,6aS)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR,6aR)-
carbonyi}-1,3,32,4,6,6a- hexahydropyrrolo[3,4-
hexahydropyrrolo{3,4-clpyrrol-2-yl]- cIpyrrol-2(1H)}-yD((R)- 2~(4-bromo-2-
tert-butyl-
1029 2-(4-bromo-2-tert- 45,67 tetraydro-1H- | T 5304
7 enoxy)jacctic ‘
butylphenoxy)ethancne benzold][1,2,3 riazole o0 R gy
acid (CAS-RN




(intermediate 2.4)
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Carboxylic  |MS,
Ex. |Systematic Name Amine
acid m/e
1-1(3aS,6a5)-5-(1H-benzotriazole-5-
carbonyl)-1,3,3a,4,6,6a- (1H-
hexahydropyrrolo[3,4-c]pyrrol-2-ylJ- ‘5’6“;‘;([:]]{{‘ j’fjm"l” 2-(4-bromo-2-
. - aR,6aR)-
2-(4-bromo-2-tert- YO ) tert-butyl-
1930 butylphenoxy)ethanonc hexahydropyrrolo{3,4- Shenoxy)acetic 526.6
o clpyrrol-2(1H)- , (M+H)"
acid (CAS-RN
N g, |yDmethanone
% e 425372-86-7)
HN NN o thydrochloride
N=N . .
o] (intermediate 2.4)
4-12(33S,6a8)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR,6aR)-
carbonyl]-1,3,3a,4,6,6a- hexahydropyrrolo]3,4- |2-(2-tert-butyl-
hexahydropyrrolo[3,4-cJpyrrol-2-yl}- |clpyrrol-2(1H)-y)((R)-|4-cyano-
19,31 [2-oxoethoxy]-3-tert-butylbenzonitrile 4,5,6,7-tetrahydro-1H- |phenoxy)acetic|477.7
o benzo[d][1,2,3]triazol- |acid (MHH)
)
S-ylmeth inte diat
O\)LN H " ylymethanone (intermediate
% OZ N (hydrochloride 40)
N// H: N\}\“N N
o (intermediate 2.5)
i 4-[2-[(3aS,6a8)-5-(1 H-benzotriazole- (1H
5-carbonyl)-1,3,3a,4,6,6a- .
carbonyl)-1.3,34,4,6,6a benzo[d][1,2,3]triazol- 2-(2-tert-butyl-
hexahyd lof3,4- 1-2-y1}-
exabydropyrrolo(3,4-clpyrrol2yll- |s 2R 6aR) 4-cyano-
2-oxoethoxyl-3-tert-butylb itril
. oxoethoxy]-3-tert-butylbenzonitrile hexahydropyrrolo{3,4- iphenoxy)acetic|471.7
' o . |clpyrrol-2(1H)- acid (M-H)"
o M . p N=N . .
N% H lylymethanone (intermediatc
N g \N dihydrochloride 40)
o
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
[(3aS,6aS)-5-[(5R)-4,5,6,7-
. STHS tri le-5-
tetrahydro-1H-benzotriazole-5 ((3aR 6aR)- R
- 4.6.6a- -methyl-5-
carbonyl]-1,3,32,4,6,6a hexahydropyrrolof3,4- (tif Y
hexahydropyrrolo[3,4-c ol-2-yl]- trifluoro-
parenyo ]p;’” ;f]i clpyrol 21 ®-
) & et — <v)-1H-
o [1-methyl-5-(trifluoromethoxy)indo 5.,6.7-tetrahydro-1H- | o 23’ 5015
33 . indole-2-
Z-yljmethanone benzo[d][1,2,3]triazol- vy
F 5-yDmeth carboxylic acid
-ylymethanone
) L °fi"': . (CAS-RN
N NN\ hydrochloride
N 7\ _ _ 1257122-42-1)
H N N (intermediate 2.5)
o
1-[(3a8,6a8)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((3aR,6aR)-
carbonyl]-1,3,3a,4,6,6a- hexabydropyrrolo[3,4-
hexahydropyrrolo[3,4-c]pyrroi-2-yl}- c]pyrrol-2(1H)-y){((R)~|2-(4-(trifluoro-
10,34 2-[4- 4,5,6,7-tetrahydro-1H- \methoxy)- 478.5
7 |(trifluoromethoxy)phenoxylethanone [benzo[d][1,2,3]triazol- [phenoxy)acetic (M—H)
S-yhmethanone acid

o]
|
‘N ..-\“LN SH F
05 jors
H H N}(‘o
(o]

hydrochloride

(intermediate 2.5)
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Carbozylic |MS,
Ex. |Systematic Name Amine
acid m/e
[(3a8,6a8)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazole-5- ((32R,6aR)-
carbonyl]-1,3,32,4,6,6a- hexahydropyrrolof3,4- I -ethoxy-
hexahydropyrrolo]3,4-clpytrol-2-yl]- ZIPY“M‘ZUH)'YD((R)' soquinofine-3-
19,35 |(1-ethoxyisoquinolin-3-ylymethanone » ,6,7—tetrahydrc.)-le carboxylic acid 461.5 )
o benzold][1,2,3]triazol- (M+HY
(CAS-RN
OO AN A S A H  |5-yDmethanone
1 N _ 1094758-39-0)
= N N\T\\\‘.. i y* [hydrochloride
o (intermediate 2.5)
1-[(3a8S,6aS)-5-(1H-benzotriazole-5-
carbonyl)-1,3,38,4,6,6a- (1H-
hexahydropyrrolo|[3,4-clpyrrol-2-yl]- benzo[d](1,2,3 ]triazol-
2-(2-tert-butyl-4- 5-yD{(3aR,6aR)- 2-(2-tert-butyl-
19,36 |methoxyphenoxy)ethanone hexahydropyrrolo[3,4- [4-methoxy-  1476.5
o clpyrrol-2(1H)- phenoxy)acetic | (M-+H)"
Q‘LN‘%‘H\ oL yhmethanone acid
N I ] dihydrochloride
e H Yo . )
0 (intermediate 2.4)
((3aS,6a8)-5-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonyl)hexahydropyrrolo[3,4- benzo[d][1,2,3 triazol- 4-ethoxy-
¢Ipyrrol-2(1H)-yl)(4-cthoxyquinolin- |>-YD((3aR,6aR)- quinoline.2-
‘ hexahydropyrrolo[3,4- 457.6
19,37 |>"YDmethanone : L2(1H) carboxylic acid MY
clpyrrol- - -
o J (CAS-RN
o ylymethanone
NN , , 40609-78-7)
% i x dihydrochloride
HN HONANS AN (intermediate 2.4)
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Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
((3aS,6aS)-5-(1H-benzo[d}[1,2,3 Jtri-
z IH_
azole-5-carbonyl)hexahydro- ; 2 3T 4-2,2.2-
- . - - eNzO ,2,3 jtriazol-
pyrrolo[3,4-cipyrrol-2(1H)-yl)(4 (AR o) trifluoro-
A7 winohn-2- -y)((3aR,6aR)-
(2,2,2-trifluoroethoxy)quinolin-2 N o ethoxy)- e
: : exahydropyrrolo{3,4- .
193¢ [YDmethanone Yoyt quinoline-2-
. cIpyrrol-2(1H)- o
Bt carboxylic acid
o :'_ yl)methanone
H 0 } ] (CAS-RN
NN\S dihydrochloride
% [ ) ) 1281584-65-3)
HN A NP (intermediate 2.4)
N=N o
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]tri-
azole-5-carbonyl)hexahydro- (1H-
pyrrolo[3,4-clpyrrol-2(1H)-yl)(6- benzo[d][1,2,3]triazo}-
cyclobutoxy-5-(trifluoromethyl)- 5-yD((3aR,6aR)- 6-cyclobutoxy-
' cJpyrrol-2(1H)- methyl)- (M+H)™
yDmethanone nicotinic acid
dihydrochloride

(intermediate 2.4)
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. Carboxylic  |MS,
Ex. [Systematic Name Amine
acid m/e
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazole-5- (1H-
carbonylhexahydropyrrolo[3,4- o orair1 2 31triazol- |S-bromo-6-(2-
clpyrrol-2(1H)-yh)(5~bromo-6-(2- 5-yl)((3aR,6aR)- methoxy-
10.40 methoxyethoxy)pyridin-3- hexahydropyrrolo[3,4- lethoxy)- 515.2
7 lyhmethanone ¢Jpyrrol-2(1H)- nicotinic acid |(M-+H)"
yDmethanone {(CAS-RN
Q)L % \L dihydrochloride 912454-34-3)
N
NN o (intermediate 2.4)
((3aS,6aS)-5-(1H-benzo[d][1,2,3]tri~ (1H-
azole-5-carbonyDhexahydro- benzo[d][1,2,3]triazol- [5-bromo-6-
pyrrolo[3.4-clpymol-2(IH)-yDG- s n3ar 6aR)-  |(cyclopropyl-
o bromo-6-(cyclopropylmethoxy)- |y 1 cdropyrrolo[3,4- Imethoxy)-  [S11.1
*7% pyridin-3-yhmethanone clpyrrol-2(1H)- nicotinic acid |(M+H)"
yDmethanone (CAS-RN
Q)L % Y@ dihydrochloride 912454-38-7)
(intermediate 2.4)
((3aS,6aS)-5-(1H-benzo[d][1,2,3]tri-
azole-5-carbonyl)hexahydro- (1H- 5-cyclopropyl-
pyrI'OlO{B ,4-C}pW0§*2(1H)-YD(S- beﬁzo*id}[l,z,:%]trlaz@i' 6_(2?2’2_
cyclopropyl-6-(2,2,2-trifluoroethoxy)- >-y}(3aR,6aR)- trifluoro-
19.42 pyridin-3-ylymethanone hexahydropyrrolo[3,4- cthoxy)- 501.5
o cpyrrol-2(1H)- oy
N=N nicotinic acid
NF NS NH [yDmethanone ‘
Do ! % dihydrochlorid (CAS-RN
) NN ithydrochloride
H _ g 1427064-90-1)
° (intermediate 2.4)




WO 2014/648865 PCTI/EP2013/669679

-205-
, Carboxylic |MS,
Ex. |Systematic Name Amine
acid m/e
((3aS,6aS)-5-(1H-benzo[d][1,2,3]tri-
(1H-

azole-5-carbonyljhexahydro-
pyrrolo {3 ,4»c]pyn’o 1__2( 1H)~yi)(6~ benzo [d} [ 1 ,2,3}1‘.1@&20 I- 6-(2,2,2-

(2,2,2-trifluoroethoxy)-5-(trifluoro-  |>-YD((3aR,6aR)- trifluoro-

19,43 (methylpyridin-3-ylymethanone hexahydropyrrolo[3,4- iethoxy)-5- 529.5
' _ o . [clpymrol-2(1H)- (trifluoro- (M+H)"
N=N
. N7 | N‘:%\ NH |yhymethanone methyl)-
F){\ 0 i NN dihydrochloride nicotinic acid
F—i—F
F ° (intermediate 2.4)

Example 20

(1H-Benzotriazol-5-yI)- {(32S,6a8)-5-[4-(4-chloro-phenyl)-piperidine-1-carbonyl}-

hexahydro-pyrrole[3,4-cjpyrrol-2-yi}-methanone

o]

SOy ,
/Ej()\] !\% "
& N
H
Ci o]

To a white suspension of (1H-benzo[d][1,2,3]triazol-5-y1)((3aR,6aR )-hexahydropyrrolo[3,4-
cipyrrol-2(1H)-yl)methanone hydrochloride (intermediate 2.4; 40 mg, 136 pmol) and
triethylamine (68.9 mg, 681 umol) in dichloromethane (4 mL) was added a solution of 4-(4-
chlorophenyl)piperidine-1-carbonyl chloride (intermediate 9.3; 44.9 mg, 163 umol) in

10 dichloromethane (2 ml) at room temperature, then after 19 the reaction mixture was partitioned
between sat. aq. sodium hydrogencarbonate solution and dichloromethane. The organic layer
was washed with brine, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gel; graident dichloromethane to dichloromethane/methanol/25% agq.
ammonia solution 90:10:0.25) produced te title compound (50 mg, 77%). White foam, MS:

15 479.6 (M+H)".



WO 2014/048865 PCT/EP2013/069679

-206-

The following example was produced in analogy to example 20, replacing 4-(4-

chlorophenyl)piperidine-1-carbonyl chloride by the appropriate reagent.

Ex. Systematic Name Reagent MS

{(1H-benzotriazol-5-y1)-{(3aS,6aS)-5-[4-(4~
chloro-phenyl)-piperazine-1-carbonyl]- 4-(4-

o - Dyt
hexahydro-pyrrolo[3,4-c]pyrrol-2-yl} -methanone chlorophenyl)piperazine-1- 480.4

carbonyl chloride (CAS-  [((M+H)"

o
=N
@ N L hw
N % RN 64985-84-8)
| ! H
O

20.01

Cl

Intermediates

Intermediate 1

(3aR,6aS)-3,5-Dichlorobenzyl hexahydropyrrolo[3,4-c]pyrrole-2(1 H)-carboxylate
hydrochloride

Sten 1: (3aR.6aS)-2-tert-Butyl 5-(3.5-dichlorobenzyl) tetrahvdropyrrolol3.4-¢cIpyrrole-
2.5(1H.3H)-dicarboxylate

To a light brown solution of (3,5-dichlorophenyl)methanol (425 mg, 2.35 mmol) in
dichloromethane (7 mL) was added N,N'-carbonyldiimidazole (401 mg, 2.47 mmol). The
solution was stirred at room temperature for 3 h, then (3aR,6aS)-tert-butyl
hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate (CAS-RN 250275-15-1; 526 mg, 2.35 mmol)
was added, then after 15 h the reaction mixture was partitioned between 1 M aq. hydrochloric
acid solution and dichloromethane. The organic layer was washed with brine, dried over

magnesium sulfate, filtered and evaporated to afford the title compound (972 mg, 99%). Light
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Step 2: (3aR.6a8)-3,5-Dichlorobenzyl hexahvdropyrrolof3.4-clpyrrole-2(1H)-carboxvlate

hydrochloride

To a solution of (3aR,6a8)-2-tert-butyl 5-(3,5-dichlorobenzyl) tetrahydropyrrolo[3,4-c]pyrrole-
2,5(1H,3H)-dicarboxylate (962 mg, 2.32 mmol) in 2-propanol (4 mL) was added hydrochloric
acid (5-6 M in 2-propanol) (11.6 mL, 57.9 mmol), then after 3 h the reaction mixture was
evaporated. The residue was taken up in ethyl acetate and a few drops of ethanol, then the
precipitate was collected by filtration to produce the title compound (738 mg, 91%). White solid,
MS: 315.3 (M+H)".

The following intermediates were prepared according to intermediate 1, replacing (3aR,6aS)-
tert-butyl hexahydropyrrolo[3,4-cjpyrrole-2(1H)-carboxylate and (3,5-dichlorophenylymethanol

by the appropriate amine and alcohol, respectively.

No. | Systematic Name Amine Alcohel MS, m/e

(3aS,7a8)-3,5 trans-tert-butyl
aS,7aS)-3,5-

hexahydro-1H-
dichlorobenzyl hexahydro-

pyrrolo{3,4- (3,5-dichloro- 329.4
1.1 | 1H-pyrrolo{3,4-c]pyridine- . , |
clpyridine-2(3H)- phenyl)methanol (M+H)
5(6H)-carboxylate
carboxylate (CAS-

hydrochloride ‘
RN 1251014-37-5)

cis-tert-butyl
hexahydro-1H-
pyrrolo[3,4- (3,5-dichloro- 329.4
c]pyridine-2(3H)- phenyl)ymethanol (M+H)”

cis-3,5-dichlorobenzyl
hexahydro-1H-

1.2 | pyrrolo[3,4-clpyridine-
5(6H)-carboxylate

) carboxylate
hydrochloride

(intermediate 14)
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No. | Systematic Name Amine Alcohol MS, m/e
cis-octahydro-
(3aR,8aS)-3,5-
) pyrrolo[3,4-
dichlorobenzyl . .
dlazepine-2- 3,5-dichloro- 343.4
1.3 | octahydropyrrolo[3,4- o .
) carboxylic acid tert- | phenylymethanol (M+H)
dJazepine-6(7H)-
) butyl ester (CAS-RN
carboxylate hydrochloride
1251013-07-6)
trans-tert-butyl
trans-octahydro-
lo[3,4-cJpyridine.5 hexahydro-1H- (e
rolo| 3,4-cpyrdme-o- ~(trifluoro-
b ) 'p pyrrolo[3,4- 345.6
1.4 | carboxylic acid 4- . . methoxy)phenyl)- .
. A clpyridine-2(3H)- (M+H)
trifluoromethoxy-benzyl methanol
) carboxylate (CAS-
ester hydrochloride . )
RN 1251014-37-5)
trans-tert-butyl
trans-octahydro-
o hexahydro-1H- (3-chloro-5-
pyrrolo[3,4-c]pyridine-5-
o pyrrolof3.,4- (methylsulfonyl)- 373.6
1.5 | carboxylic acid 3-chioro- . _
clpyridine-2(3H)- phenylymethanol (M+H)
S-methanesulfonyl-benzyl ] .
) carboxylate (CAS- {(intermediate 17)
ester hydrochloride
RN 1251014-37-5)
cis-octahydro-
(3aR,8aS)-4-(2,2,2- (4-(2,2,2-
pyrrolo[3,4- . .
trifluoroethoxy)benzyl . trifluoroethoxy)-
djazepine-2-
1.6 | octahydropyrrolof3.4- o phenylymethanol n.a.
carboxylic acid tert-
dlazepine-6(7H)- (CAS-RN

carboxylate hydrochloride

butyl ester (CAS-RN
1251013-07-6)

1020949-12-5)
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Ng.

Systematic Name

Amine

Aleohol

MS, m/e

(3aR,8aS)-2-fluoro-4-

cis-octahydro-

(2,2,2- pyrrolo[3,4- (2-fluoro-4-(2,2,2-

17 trifluoroethoxy)benzyl dlazepine-2- trifluoroethoxy)- a
octahydropyrrolo[3,4- carboxylic acid tert- | phenylymethanol
dJ]azepine-6(7H)- butyl ester (CAS-RN | (intermediate 38)
carboxylate hydrochloride | 1251013-07-6)

(3aS,6a8)-4- (3aR,6aR)-tert-butyl
(trifluoromethoxy)benzyl | hexahydropyrrolo[3, | (4- 1315

1.8 | hexahydropyrrolo[3,4- 4-cpyrrole-2(1H)- (trifluoromethoxy)- (ME

clpyrrole-2(1H)- carboxylate phenylymethanol

carboxylate hydrochloride | (intermediate 15.1)

Intermediate 2

(1H-Benzotriazol-5-yl)-cis-octahydro-pyrrolo[3,4-c]pyridin-5-yl-methanone hydrochloride

Step 1: cis-tert-Butyl 5-(1H-benzo[d1[1.2.3}triazole-3-carbonyllhexahvydro-1H-

clpyridine-2(3H)-carboxylate

To a solution of cis-tert-butyl hexahydro-1H-pyrrolo[3,4-c]pyridine-2(3H)-carboxylate
(intermediate 14; 50 mg, 210 umol) in N,N-dimethylformamide (1 mL) were added 4-
methylmorpholine (84.9 mg, 840 umol), 1H-benzo{d][1,2,3]triazole-5-carboxylic acid (36.0 mg,
220 pmol) and O-(7-azabenzotriazol-1-y)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate
(120 mg, 315 umol) at room temperature, then after 16 h the reaction mixture was partitioned
between ethyl acetate and sat. aq. ammonium chloride solution. The organic layer was washed
with brine, dried over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel;
gradient dichloromethane to dichloromethane/methanol/25% aq. ammonia sotution 90:10:0.25)

produced the title compound (52 mg, 67%). Light yellow gum, MS: 370.5 (M—H) .

Step 2: (1H-Benzotriazol-5-yl)-cis-octahvdro-pyrrole[3.4-c]pyridin-5-yl-methanone:

hvdrochloride
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The title compound was produced in analogy to intermediate 1, step 2 from (3aS,7aS)-tert-butyl
5-(1H-benzo[d][1,2,3]triazole-5-carbonylyhexahydro- 1 H-pyrrolo[3,4-c]pyridine-2(3H)-
carboxylate. White solid,MS: 272.5 (M+H)".

The following intermediates were prepared according to intermediate 2, replacing (3aR,6aS)-

tert-butyl hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate and 1H-benzo[d][1,2,3}triazole-5-

carboxylic acid by the appropriate amine and carboxylic acid, respectively.

6(7H)-yl)methanone
hydrochloride

butyl ester (CAS-RN
1251013-07-6)

carboxylic acid

MS,
No. | Systematic Name Amine Carboxylic acid w
e
trans-tert-butyl
(1H-benzotriazol-5-yl)- hexahydro-1H- ‘
1H-benzold]-
trans-octahydro- pyrrolo[3,4- ) 272.5
2.1 . . . [1,2,3]triazole-5- .
pyrrolo[3,4-c]pyridin-5-yl- | c]pyridine-2(3H)- ) (M-+H)
) carboxylic acid
methanone; hydrochloride | carboxylate (CAS-
RN 1251014-37-5)
(1H-benzo[d}-
] (3aR,6aS)-tert-butyl
[1,2,3}triazol-5-yl)(trans-
hexahydropyrrolof3, | 1H-benzo[d]-
hexahydropyrrolo[3,4- 258.5
2.2 4-clpyrrole-2(1H)- [1,2,3}triazole-5~ .
clpyrrol-2(1H)- ) (M+H)
carboxylate (CAS- carboxylic acid
yl)methanone
] RN 250275-15-1)
hydrochloride
(1H-benzold]- cig-octahydro-
[1,2,3]triazol-5-y1)- pyrrolof3,4-
N . IH-benzo[d]-
((3aR,8aS)-octahydro- dJazepine-2- 286.5
2.3 . . ) [1,2,3]triazole-5- .
pyrrolo[3,4-dJazepin- carboxylic acid tert- (M+H)
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i MS,
No. | Systematic Name Amine Carboxylic acid )
m/e
(1H-benzo[d]-
) (3aS,6aS)-tert-butyl
[1,2,3}triazol-3-
hexahydropyrrolo[3, | 1H-benzo[d}-
yD{((3aR,6aR)-hexahydro- ) 258.5
2.4 4-clpyrrole-2(1H)- [1,2,3]triazole-5- . ~
pyrrolo[3,4-c]pyrrol- o (M+H)
carboxylate carboxylic acid
2(1H)-yl)methanone . .
) . {(intermediate 15)
dihydrochloride
3aR,6aR)-hexahydro- +)-(R)-4,5,6,7-
( -hexahy (388 6aS vertcbutyl | O
pyrrolo[3,4-c]pyrrol- tetrahydro-1H-
. hexahydropyrrolof3,
2(1H)-y1)((R)-4,5,6,7- benzo[d]- 262.6
2.5 4-cJpyrrole-2(1H)- _ ,
tetrahydro-1H-benzo[d}- {1,2,3]triazole-5- (M+H)"
: carboxylate o
[1,2,3}triazol-5-y1)- ] ) carboxylic acid
) (intermediate 15) ] )
methanone hydrochloride (intermediate 30A)
(1H-[1,2,3)triazolof4,5- 1H-1,2,3}tri-
o | (3aS,6aS)-tert-butyl
blpyridin-5-y){((3aR,6aR )- azolo[4,5-
hexahydropyrrolo{3, .
hexahydropyrrolo[3,4- . blpyridine-5- 257.5
2.6 4-clpyrrole-2(1H}- o
clpyrrol-2(1H)- carboxylic acid (M-H)~
carboxylate
ylymethanone (CAS-RN 1216149-
) (intermediate 15)
hydrochloride 55-1)

Intermediate 3

3-(3,5-Dichlorophenyl)-1-((3aR,6aS)-hexahydropyrrolo[3,4-¢]pyrrol-2(1 H)-yD)propan-1-one
hydrochloride

Step 1: (3aR.6aS)-tert-Butvl 5-(3-(3.5-dichlorophenyDpropanoyDhexahvdropvrrolo{3.4-

clpyrrole-2(1H)-carboxylate

To a solution of 3-(3,5-dichlorophenyDpropanoic acid (103 mg, 470 wmol), (3aR,6aS8)-tert-butyl
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (CAS-RN 250275-15-1; 100 mg, 471 pmol)
and 4-methylmorpholine (238 mg, 2.35 mmol) in N,N-dimethylformamide (1 mL) was added O-
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(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluoro-phosphate (268 mg, 705
pmol) at room temperature, then after 16 h the reaction mixture was partitioned between ethyl
acetate and sat. ag. sodium hydrogencarbonate solution. The organic layer was washed with
brine, dried over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel;
heptane — ethyl acetate gradient) afforded the title compound (161 mg, 83%). Colourless oil, MS:
357.1 (M~isobutene-+H)".

one hvdrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aR,6aS)-tert-butyl
5-(3-(3,5-dichlorophenyl)propanoylhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate. White
solid, MS: 313.1 (M+H)".

Intermediate 4

(3aR,58,6a5)-N-((1H-1,2,3-Triazol-4-yDmethyl)octahydrocyclopentajepyrrole-5-

carboxamide 2,2,2-trifluoroacetate

Step 1 (3aR.5s.6aS8)-tert-butyl 5-((1H-1.2.3-triazol-4-vDmethvicarbamovhhexahvdro-

cyclopenta[clpyrrole-2(1H)-carboxylate

To a solution of (3aR,5s,6aS)-2-(tert-butoxycarbonyl)octahydrocyclopental[cpyrrole-5-
carboxylic acid (WuXi AppTec (Wuhan) Co., Ltd.; catalogue No. WX110047; 100 mg, 392
umol) and (1H-1,2,3-triazol-4-yl)methanamine hydrochloride (52.7 mg, 392 umol) in
dichloromethane (2 mL) were added at 0°C diisopropylethylamine (127 mg, 979 umol) and
benzotriazol-1-yl-oxy-tris-(dimethylamino )-phosphonium hexafluorophosphate (182 mg, 411
umol), then after 15 h at room temperature the reaction mixture was evaporated and the residue
partitioned between ethyl acetate and water. The organic layer was dried over magnesium
sulfate, filtered, and evaporated. Chromatography (silica gel, ethyl acetate-methanol gradient)
produced the title compound (100 mg, 75%). White foam, MS: 334.5 (M-H)".

carboxamide 2.2.2-triflucroacetate

Trifluoroacetic acid (340 mg, 2.98 mmol) was added at room temperature to a solution of

(3aR,5s,6aS)-tert-butyl 5-((1H-1,2,3-triazol-4-yhmethylcarbamoyl)hexahydrocyclo-
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penta[clpyrrole-2(1H)-carboxylate (100 mg, 298 pumol) in dichloromethane, then after 4 h the
reaction mixture was evaporated to produce the title compound, which was used directly in the
next step. Light yellow oil, MS: 236.5 (M+H)",

Intermediate 5

(E)-1-((3aR,8aS)-Octahydropyrrolo[3,4-d]azepin-6(7H)-yl)-3-(4-(trifluoromethoxy)-
phenyl)prop-2-en-1-one hydrochloride

Step 1: (3aR.8aS)-tert-Butyl 6-((E)-3-(4-(trifluoromethoxy)phenylacryloyhoctahydro-

pyrrolo[3.4-dlazepine-2(1H)-carboxylate

To a solution of (3aR,8aS)-tert-butyl octahydropyrrolo|3,4-djazepine-2(1H)-carboxylate
hydrochloride (CAS-RN 1251013-07-6; 1.50 g, 5.42 mmol), 4-methylmorpboline (2.19 g, 21.7
mmol) and (E)-3~(4-(trifluoromethoxy)phenylacrylic acid (1.26 g, 5.42 mmol) in N,N-
dimethylformamide (30 mL) was added added O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetramethyluronium hexafluoro-phosphate (2.06 g, 5.42 mmol) at 0°C. After 60 min the ice bath
was removed, then after 16 h the reaction mixture was partitioned between ethyl acetate and sat.
aq. sodium hydrogencarbonate solution. The organic layer was washed with sat. aq. ammonium
chloride solution, water, and brine, dried over magnesium sulfate, filtered, and evaporated. The
residue was triturated in heptane/ethy! acetate 9:1 to produce the title compound (2.20 g, 89%).
White solid, MS: 399.5 (M+H~isobutene) .

Step 2: (E)-1-((3aR.8a8)-Octahvydropvirolo[3.4-dlazepin-6( 7H)-v1)-3-(4-(irifluoromethoxv)-

phenvDpron-2-en-1-one hydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aR,8aS)-tert-butyl
6-((E)-3-(4-(irifluoromethoxy)phenylacryloyloctahydropyrrolo|3,4-dJazepine-2 (1 H)-
carboxylate. White solid, MS: 355.5 (M+H)".

The following intermediates were produced according to intermediate 5, replacing (3aR,8aS)-
tert-butyl octahydropyrrolo[3,4-d]azepine-2(1H)-carboxylate hydrochloride and (E)-3-(4-
(trifluoromethoxy)phenyl)acrylic acid by the appropriate amine and carboxylic acid precursors,

respectively,
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No. | Systematic Name Amine Carboxylic acid | MS
4-((E)-3-((3aR,8aS)- (3aR,8aS)-tert-butyl
octahydropyrrolo[3,4- octahydropyrrolo[3,4- (E)3-(4
dlazepin-6(7H)~yl)-3- dlazepine-2(1H)- 296.5
5.1 cyanophenyl)- .
oxoprop-1- carboxylate o (M+H)
] ) acrylic acid
enyl)benzonitrile hydrochloride (CAS-
hydrochloride RN 1251013-07-6)
| 2-(4-chloro-2-isopropyl-5- 2-[4-chloro-5-
( propy (3aR,6aS)-tert-butyl [
methylphenoxy)-1- methyl-2-(1-
hexahydropyrrolo[3,4-
((3aR,6aS)-hexahydro- methylethyl)- 337.6
5.2 lo[3.4-c] | clpyrrole-2(1H)- N ] , M)
rrolof3,4-c ol- henoxyl-acetic +H)
Py ey carboxylate (CAS-RN P ) Y N
2(1H)-yl)ethanone acid (CAS-RN
250275-15-1)
hydrochloride 5411-11-0)
E)-1-(trans-octahydro- trans-tert-butyl
(E)-1-( e y (E)-3-(4-
pyrrolo[3,4-c]pyridin-5- hexahydro-1H- ,
o {trifluoro-
yI)-3-(4- pyrrolo[3,4-clpyridine- 341.6
5.3 ] methoxy)- R
(trifluoromethoxy)- 2(3H)-carboxylate ) (M+H)"
phenylacrylic
phenylprop-2-en-1-one (CAS-RN 1251014-37- d
aci
hydrochloride 5)
- I-(trans-octahydro- trans-tert-butyl
pyrrolo[3,4-c]pyridin-5- hexahydro-1H- 2-(4-(trifluoro-
y y1)-2-(4- pyrrolo[3,4-cjpyridine- | methoxy)- 345.6
‘ (trifluoromethoxy)- 2(3H)-carboxylate phenoxy)acetic (M+H)
phenoxy)ethanone (CAS-RN 1251014-37- | acid
hydrochloride 5)
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No. | Systematic Name Amine Carboxylic acid | MS

1-((3aS,6aS5)-
« ) (3aR,6aR)-tert-butyl

hexahydropyrrolo[3,4- 3-(4-(trifluoro-
hexahydropyrrolo[3,4-
clpyrrol-2(1H)-y1)-3-(4- _ methoxy)- 329.5
5.5 . clpyrrole-2(1H)- _
(trifluoromethoxy)- phenyl)propanoic | (M+H)+
carboxylate _
phenyl)propan-1-one acid

. ) (intermediate 15.1)
dihydrochloride

(4-ethoxyquinolin-2-
(3aR,6aR)-tert-butyl 4-cthoxy-

y1)((3aS,6aS)- o
hexahydropyrrolo[3,4- | quinoline-2-
hexahydropyrrolo[3.4- o 3295
5.6 clpyrrole-2(1H)- carboxylic acid .
clpyrrol-2(1Hj)- (M+H)+
carboxylate (CAS-RN 40609-
yl)methanone ) i ,
_ (intermediate 15.1) 78-7)
hydrochloride

Intermediate 6

cis-3,5-Dichlorobenzyl 2-(1 H-benzo{d]{1,2,3]triazole-5-carbonyl}hexahydro-1H-
pyrrolo|3,4-cipyridine-S(6H)-carboxylate

5 A solution of cis-3,5-dichlorobenzyl 2-(1H-benzo{d}{ 1,2,3 ]triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-c]pyridine-3(6H)-carboxylate (example 1.02; 100 mg, 211 umol) in methanol (3 mL)
was stirred for 20 h at 100°C under a hydrogen atmosphere (10 bar) in the presence of palladium
(10% on carbon, 10 mg), then insoluble material was removed by filtration through
diatomaccous earth and the filtrate was evaporated to producc the title compound (62 mg), which

10 was used directly in the next step. Light yellow foam, MS: 272.5 (M+H)".

The following intcrmediates were prepared according to intermediate 6, replacing cis-3,5-
dichlorobenzyl 2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)bexahydro-1H-pyrrolo[3,4-clpyridine-
5(6H)-carboxylate by the appropriate starting material.
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No. | Systematic Name Starting material MS, m/e

(3aR,8aS)-3,5-dichlorobenzyl 2-

(1H-benzo[d]{1,2,3}triazol-5- _
(1H-benzo[d][1,2,3}triazole-5-
yIX(3aR 8aS)- 286.5
6.1 ) carbonyl)octahydropyrrolo[3,4- .
octahydropyrrolo(3,4-djazepin- i ‘ (M+H)
dlazepine-6(7H)-carboxylate
2(1H)-ylymethanone

(example 1.04)

(3aR,6aS)-3,5-dichlorobenzyl 5-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo}4,5-c]pyridine-5- 263.5
carbonyl)hexahydropyrrolo{3,4- {(M+H)™

(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-
6.2 | y)((3aR,6aS)-
hexahydropyrrolo[3,4-c]pyrrol-

c ole-2(1H)-carboxylate
2(1H)-yl)methanone Ipyrrole-2(1H) y

(example 8)

(3aR,6aS3)-3,5-dichlorobenzyl 5-
(4,5,6,7-tetrahydro~1H-
benzo[d]f1,2,3 ltriazole-5- 262.4
carbonylhexahydropyrrolo[3,4- (M+H)~

((3aR,6aS)-hexahydropyrrolo[3,4-
clpyrrol-2(1H)-y1)(4,5,6,7-

6.3 | tetrahydro-1H-
benzo[d][1,2,3]triazol-5-

Imethanone clpyrrole-2(1H)-carboxylate
yiymethano

(example 1.01)

Intermediate 7A

(1 H-Benzotriazol-5-yl)-trans-octahydro-pyrrelo[3,4-cjpyridin-5-yl-methanene

hydrochleride, enantiomer A

clpyridine-2(3H)-carboxylate

The title compound was produced in analogy to intermediate 2, step 1 from trans-tert-butyl
hexahydro-1H-pyrrolo[3,4-clpyridine-2(3H)-carboxylate (CAS-RN 1251014-37-5) and 1H-
benzo[d][1,2,3]triazole-5-carboxylic acid. Light yellow foam, MS: 370.4 (M-H) .
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Step 2: (=)-trans-tert-Butyl 5-(1H-benzo[d][1.2.3]triazole-5-carbonyl)hexahydro-1H-pyrrolo{3.4-
clpyridine-2(3H)-carboxylate and (+H)-trans-tert-butyl 5-(1H-benzold1[1.2.3}triazole-5-

carbonyvhhexahydro-1H-pvirolo{3.4-clpyridine-2{3H)-carboxvlate

HPLC separation of racemic trans-tert-butyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydro-1H-pyrrolo[3,4-c]pyridine-2(3H)-carboxylate (668 mg, 1.80 mmol) using a
Reprosil Chiral-NR column as the stationary phase and heptane/ethanol 3:2 as the elucnt
produced the faster cluting (—)-enantiomer (251 mg, 37%; colourless gum, MS: 370.6 (M-H)"),
followed by the slower eluting (+)-enantiomer (212 mg, 32%; colourless gum, MS: 370.6 (M~

H)).

Step 3: (1H-Benzotriazol-5-yl)-trans-octahydro-pyrrolo[3.4-clpyridin-5-vl-methanone
hydrochloride enantiomer A

The title compound was produced in analogy to intermediate 1, step 2 from (—)-trans-tert-butyl 5-
(1H-benzo[d]{1,2,3]triazole-5-carbonyl)hexahydro-1H-pyrrolo[3,4-c]pyridine-2(3H)-carboxylate.
White solid, MS: 272.5 (M+H)",

intermediate 7B

(1H-Benzotriazol-5-yl)-trans-octahydro-pyrrolo[3,4-c]pyridin-5-yl-methanone

hydrochloride, enantiomer B

The following intermediate was prepared according to intermediate 7A, step 3 from (+)-trans-
tert-butyl 5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydro-1H-pyrrolo[3,4-c]pyridine-
2(3H)-carboxylate (intermediate 7A, step 2). White solid, MS: 272.5 (M+H)".

Intermediate 8

(1H-Benzo[d][1,2,3]triazo}-5-y1)((3aS,6aS)-hexahydropyrrolo{3,4-¢]pyrrol-2(1H)~
yDhmethanone dihydrochloride

Step 1: trans-tert-Butyl 5-(1H-benzo[d}[1.2.3}triazole-5-carbonyhhexahydropyirolo[3.4-
clpyrrole-2(1H)-carboxylate

The title compound was produced in analogy to intermediate 2, step 1 from trans-tert-butyl
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (intermediate 16) and 1H-
benzo[d][1,2,3]triazole-5-carboxylic acid. Light yellow foam, MS: 358.5 (M-+H) .



10

13

20

25

WO 2014/048865 PCT/EP2013/069679

-218-

Step 2: (+)-(3aR.6aR)-tert-Butyl 5-(1H-benzo{d}[1,2.3triazole-5-
carbonyDhexahvdropvyrrolo[3.4-clpyrrole-2(1H)-carboxvlate and (—)-(32aS,6aS8)- tert-butyl 5-(1H-

benzoldl{1.2.3}riazole-5-carbonyDhexahydropyirolo!3.4-clpyrrole-2{1 H)-carboxylate

HPLC separation of racemic trans-tert-butyl 5-(1H-benzo[d]{1,2,3]triazole-5-
carbonylyhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate (790 mg, 2.21 mmol) using a
Chiralpak AD column as the stationary phase and heptane/cthanol 7:3 as the eluent produced the
faster eluting (+)-(R,R)-enantiomer (350 mg, 44%; light yellow foam, MS: 358.5 (M+H)"; e. 1.
100:0), followed by the slower eluting (—)-(S,S)-enantiomer (388 mg, 49%, light yellow foam,
MS: 358.5 (M+H)"; e. 1. 4:96).

Step 3: (1H-Benzofd][1.2.3}triazo]-5-

yhmethanone dihydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aR,6aR)-tert-butyl
5-(1H-benzo[d][1,2,3]triazolc-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrole-2( 1 H)-carboxylate.

Intermediate 9

(3aR,6aS)-3,5-Dichlorebenzyl 5-(chlorecarbonylhexahydropyrrolo[3,4-clpyrrole-2(1H)-

carboxylate

To a colourless solution of (3aR,6aS)-3,5-dichlorobenzyl hexahydropyrrolo[3,4-clpyrrole-2(1H)-
carboxylate hydrochloride (intermediate 1; 152 mg, 432 pmol) and pyridine (106 mg, 1.34 mmol)
in dichloromethane (2 mL) was added dropwise a solution of triphosgene (57.7 mg, 195 umol) in
dichloromethane (2 mL) at 0°C, then after 30 min the ice bath was removed. After 16 h the
reaction mixture was partitioned between 1 M aq. hydrochloric acid solution and
dichloromethane. The organic layer was washed with water and brine, dried over magnesium
sulfate, filtered and evaporated to afford the title compound (172 mg), which was used directly in
the next step. Colourless oil, MS: 401.3 (M+Na)".

The following intermediates were prepared according to intermediate 9, replacing (3aR,6aS)-3,5-
dichlorobenzyl hexahydropyrrolo{3,4-c]pyrrole-2(1H)-carboxylate hydrochioride by the

approypriate starting material.
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| No. | Systematic Name Starting material MS, m/e

(E)-1-((3aR,8aS8)-

(3aR,8aS)-6-((E)-3-(4- octahydropyrrolo[3,4-dJazepin-
01 (trifluoromethoxy)phenybhacryloyl) | 6(7H)-y1)-3-(4- 416 |
octahydropyrrolo[3,4-dJazepine- (trifluoromethoxy)phenylprop-2- | (M)”
2(1H)-carbonyl chloride en-1-one hydrochloride

(intermediate 5)

(3a8S,6aS)-tert-butyl
hexahydropyrrolo{3.4-c]pyrrole- 274
2(1H)-carboxylate (intermediate (M)y*

(3aR.6aR)-tert-butyt 5-
9.2 | (chlorocarbonyl)hexahydropyrrolo[
3,4-clpyrrole-2(1H)-carboxylate

15)
93 4-(4-chlorophenyl)piperidine-1- 4-(4-chlorophenyl)piperidine 257.0
' carbonyl chloride hydrochloride (M)

Intermediate 1§

(3aR,5r,6aS)-3,5-Dichlerobenzyl 5-hydroxyhexahydrocyclopentafcjpyrrole-2(1H)-
carboxylate

Step 1: (3aR,5r.6aS)tert-Butyl S-hvdroxvhexahvdrocyclopentalclpyrrole-2(1H)-carboxvlate

To a solution of (3aR,6aS)-tert-butyl 5-oxohexahydrocyclopentalclpyrrole-2(1H)-carboxylate
(CAS-RN 146231-54-1; 4.3 g, 19.1 mmol) in methano! (100 mL) was added sodium borohydride
(1.44 g, 38.2 mmol) at 0°C, then after 1 h the reaction mixture was treated with ice water and the
methanol was removed under reduced pressure. The reaction mixture was partitioned between
ethyl acetate and brine. The organic layer was dried over magnesium sulfate, filtered and

evaporated to produce the title compound (4.38 g, 100%). Off-white solid, MS: 228.3 (M+H)",

Step 2: (3aR.51.6a8)-Octahydrocvelopental clpyrrol-5-ol hvdrochloride

(3aR,5r,6aS)-tert-butyl 5-hydroxyhexahydrocyclopentalclpyrrole-2(1H)-carboxylate (4.37 g,
19.0 mmol) was combined with hydrochloric acid solution (5-6 M in 2-propanol) (49 mL, 245



10

15

20

25

WO 2014/048865 PCT/EP2013/669679

-220-

mmol), then after 2 h the reaction mixture was evaporated und the residue was triturated in ethyl

acetate to afford the title compound as an off-white solid (2.84 g, 91%).

carboxylate

To a solution of (3,5-dichlorophenylymethanol (541 mg, 3.06 mmol) in dichloromethane (10 mL)
was added 1,1"-carbonyldiimidazole (520 mg, 3.21 mmol) at room temperature. Then after 3 h
(3aR,Sr,6aS)-octahydrocyclopentafc]pyrrol-5-ol hydrochloride (500 mg, 3.06 mmol) and
tricthylamine (309 mg, 3.06 mmol) were added, then after 18 h the reaction mixture was
partitioned between dichloromethane and water. The organic layer was washed with brine, dried
over magnesium sulfate, filtered and evaporated. Chromatography (silica gel; heptane — ethyl
acetate gradient) produced the title compound (847 mg, 84%). Colourless oil, MS: 330.1
(M+H)".

Intermediate 11

(3aR,5s,6a5)-3,5-Dichlorobenzyl S-hydroxyhexahydrocyclopentaje]pyrrole-2(1 H)-

carboxylate

Step 1: (3aR.5s.6a8)-3.5-Dichlorobenzyl 5-(4-nitrobenzovioxyvhexahvdrocyelopenta[clpyrrole-
2(1H)-carboxvlate

Diethyl azodicarboxylate solution (40% in toluene; 168 ul, 424 umol) was added at room
temperature to a solution of (3aR,5r,6aS)-3,5-dichlorobenzyl S5-hydroxyhexahydrocyclo-
penta[c]pyrrole-2(1H)-carboxylate (intermediate 10; 140 mg, 424 pumol), 4-nitrobenzoic acid
(85.0 mg, 509 pmol), and triphenylphosphine (111 mg, 424 umol) in toluene (10 mL), then after
16 h another portion of triphenylphosphine (33.4 mg, 127 umol) and diethyl azodicarboxylate
solution (40% in toluene; 50 uL, 127 umol) was added. The reaction mixture was stirred for
another 5 h at room temperature, evaporated and the residue was purified by chromatography
(silica gel; heptane — ethyl acetate gradient) to produce the title compound (167mg, 82%).
Colourless oil, MS 479.0 (M+H)".

Step 2: (3aR.5s.6a88)-3.5-Dichlorobenzyl S-hyvdroxvhexahvdrocvclopental clpyrrole-2(1H)-

carboxyvlate
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A mixture of (3aR,5s,6aS)-3,5-dichlorobenzyl 5-(4-nitrobenzoyloxy)hexahydrocyclo-
penta{clpyrrole-2(1H)-carboxylate (163 mg, 340 umol) and 2 M aq. sodium hydroxide solution
(1 mL, 2 mmol) in tetrahydrofuran (2 mL) was stirred at room temperature for 6 h. After
evaporation of volatile material the residue was partitioned between 1 M aq. hydrochloric acid
solution and ethyl acetate. The organic layer was washed with brine, dried over magnesium
sulfate, filtered and evaporated in vacuo to give the title compound (109 mg, 97%). Colourless
oil, MS: 330.1 (M+H)".

Intermediate 12

4-((3aR,5r,625)-2-((3,5-Dichlorobenzyloxy)carbonyl)ectahydrocyclopentajc] pyrrol-5-
vloxy)-2-hydroxybenzoic acid

Step 1: (3aR.5r,6a8)-3.5-Dichlorobenzyl 5-(3-hvdroxy-4-(methoxycarbonylphenoxy)-

hexahydrocyclopental clpyrrole-2( 1H)-carboxylate

Diethyl azodicarboxylate solution (40% in toluene, 157 uL, 398 umol) was added at room
temperature 1o a solution of (3aR,5s,6a8)-3,5-dichlorobenzyl 5-hydroxyhexahydrocyclo-
penta[c]pyrrole-2(1H)-carboxylate (101 mg, 306 umol), methyl 2,4-dihydroxybenzoate (68.9 mg,
398 umol), and triphenylphosphine (104 mg, 398 umol) in toluene (2 mL). Then after 18 h the
reaction mixfure was concentrated and the residue purified by chromatography (silica gel;
heptane — ethyl acetate gradient) to produce the title compound (144 mg, 98%). Colourless gum,
MS: 480.1 (M+H").

Step 2: 4-((3aR,5r,6a8)-2-((3.5-Dichlorobenzyloxy)carbonyloctabydrocyclopental ¢ lpvrrol-5-

vioxy)-2-hydroxybenzoic acid

The title compound was produced in analogy to intermediate 11, step 2 from (3aR,5r,6aS)-3,5-
dichlorobenzyl 5-(3-hydroxy-4-(methoxycarbonyl)phenoxyyhexahydrocyclopenta{clpyrrole-
2(1H)-carboxylate. Colourless gum, MS: 466.2 (M+H)".

Intermediate 12.1

4-((3aR,5s,6a8)-2-((3,5-Dichlorobenzyloxy)carbonyl)octahydrocyclopentafe] pyrrol-5-
yloxy)-2-hydroxybenzoic acid
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The title compound was produced in analogy to intermediate 12 from (3aR.5r,6aS)-3,5-
dichlorobenzyl 5-hydroxyhexahydrocyclopenta[clpyrrole-2(1H)-carboxylate (intermediate 10).
Colourless gum, MS: 466.2 (M+H)".

Intermediate 13
(3aR,6aS)-3,5-Dichlorobenzyl 5-oxohexahydrocyclopentalc]pyrrole-2(1H)-carboxylate

To a stirred solution of (3aR,51,6aS)-3,5-dichlorobenzyl 5-hydroxyhexahydrocyclo-
penta[c]pyrrole-2(1H)-carboxylate (intermediate 10; 144 mg, 436 umol) in dichloromethane (3
mL) was added 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one solution (15% in
dichloromethane; 1.48 g, 523 umol) at 0°C. Then after 2.5 h solid sodium bicarbonate (256 mg,
3.05 mmol) was added and the reaction mixture was stirred for another 5 min and was then
filtered through diatomaceous carth. The filtrate was evaporated and purified by
chromatography (silica gel; heptane — ethyl acetate gradient) to produce the title compound (132
mg, 88%). Colourless oil, MS "328.2 (M+H)".

Intermediate 14
cis-tert-Butyl hexahydro-1H-pyrrolo|3,4-¢c]pyridine-2(3H)-carboxylate

Step 1: cis-tert-Butyl 6-oxohexahvdropyranog|3.4-clpyrrole-2(1H)-carboxylate

(3aR,6aS)-tert-Butyl 5-oxohexahydrocyclopenta[c]pyrrole-2(1H)-carboxylate (CAS-RN 146231-
54-1; 5.00 g, 17.8 mmol) was dissolved in dry dichloromethane (250 mL) and then disodium
hydrogen phosphate (63.0 g, 444 mmol) and 3-chloroperbenzoic acid (10.9 g, 44.4 mmol) were
added. The suspension was stirred at room temperature for 72 h, then 2 M aq. sodium sulfite
solution (200 mL) was added. After stirring for another 30 min, the organic layer was washed
with sat. aq. sodium hydrogencarbonate solution, dried over magnesium sulfate, filtered, and
evaporated to produce a mixture (4.66 g) containing the title compound (MS: 264.5 (M+Na)") as

the main product, along with some unreacted starting material.

Step 2: ¢is-tert-Butyl 3-(2-hydroxvethyl)-4-(hvdroxymethyDpvrrolidine-1-carboxvlate

cis-tert-Butyl 6-oxohexahydropyrano{3,4-c]pyrrole-2(1H)-carboxylate (crude mixture from step
1; 4.46 g) was dissolved in ethanol (300 mL), then freshly powdered anhydrous calcium chloride
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(3.69 g, 33.3 mmol) was added at once, then sodium borohydride (2.52 g, 66.5 mmol) was added
portionwise at room temperature. After 1 h, the reaction was poured onto ice water (800 mL) and
ethyl acetate (800 mL). The two phases were saturated with solid sodium chloride and stirred for
15 min, then the organic layer was separated, washed with brine, dried over magnesium sulfate,
filtered, and evaporated. Chromatography (silica gel; heptane — ethyl acetate gradient) produced
the title compound (2.57 g, ca. 60% yield over 2 steps). Colourless oil, MS: 268.5 (M+Na)".

Sten 3: cis-tert-Butyl 3-(2-(methvisulfonviloxy)ethy-4-((methvisulfonvioxvimethvDpvrrolidine-

1-carbo Xyiate

A solution of methanesulfonyl chloride (3.60 g, 31.4 mmol) in dichloromethane (5 mL) was
added at 0°C to a solution of cis-tert-butyl 3-(2-hydroxyethyl)-4-(hydroxymethyl)pyrrolidine-1-
carboxylate (2.57 g, 10.5 mmol) and N,N-diisopropylethylamine (8.12 g, 62.9 mmol) in
dichloromethane (70 mL), then after 1 h the mixture was partitioned between ethyl acetate and
sat. aq. ammonium chloride solution. The organic layer was washed with sat. ag. sodium
hydrogencarbonate solution, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gel, heptane - ethyl acetate gradient afforded the title compound (3.47 g,
83%). Light yellow oil, MS: 424.5 (M+Na)".

Step 4: cis-tert-Butyl 5-benzythexahydro-1H-pyrrolo{3.4-c]pyridine-2(3H)-carboxylate

To a solution of cis-tert-butyl 3-(2-(methylsulfonyloxy)ethyl)-4-((methylsulfonyloxy)-
methyDpyrrolidine-1-carboxylate (3.05 g, 7.60 mmol) inacetonitrile (100 mL) were added
phenylmethanamine (2.44 g, 22.8 mmol) and potassium carbonate (5.25 g, 38.0 mmol). The
reaction mixture was heated at 95 °C for 22 h and wasthen partitioned between ethyl acetate and
water. The organic layer was washed with sat. aq. ammonium chloride solution and brine, dried
over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel, gradient
dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25) produced
the title compound (1.63 g, 64%). Light yeliow oil, MS: 317.6 (M+H)".

Step 5: cis-tert-Butyl hexahydro-1H-pyrrolof3.4-cipyridine-2( 3k -carboxylate

To a solution of cis-tert-butyl 5-benzylhexahydro-1H-pyrrolo[3,4-clpyridine-2(3H)-carboxylate
(1.63 g, 4.89 mmol) in methanol (33 mL) was added palladiom (10% on carbon; 260 mg, 245
umol), and the reaction mixture was stirred under a hydrogen atmosphere (1 bar) at room

temperature for 24 h, then insoluble material was removed by filtration through diatomaceous
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earth. The filtrate was concentrated and the residue was chromatographed (silica gel, gradient
dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25) to produce
the title compound (895 mg, 81%). Light yellow oil, MS: 227.5 (M+H)".

Intermediate 15
(3aS,6aS)-tert-Butyl hexahydropyrrolo{3,4-c]pyrrole-2(1 H)-carboxylate

Sten 1: (3R.4R)-tert-Butvl 3.4-bis((methyisulfonvioxyimethvDpvrrolidine-1-carboxvlate

The title compound was produced in analogy to intermediate 14, step 3 from (3R,4R)-3,4-bis-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (CAS-RN 895245-32-6). Light
yellow oil, MS: 332.4 (M~isobutene+H) .

Step 2: (3a8.6aS)-tert-Butyl 5-benzylhexahydropyrrolo[3.4-clpyvrrole-2( 1H)-carboxylate

The title compound was produced in analogy to intermediate 14, step 4 from (3R, 4R)-tert-butyl
3,4-bis((methylsulfonyloxy)methyl)pyrrolidine-1-carboxylate. Light yellow solid, MS: 303.5
(M+H)".

Step 3: (3aS,6a8)-tert-Butyl hexahvdropyrrolo{3.4-clpyrrole-2(1H)-carboxylate

To a solution of (3aS,6aS)-tert-butyl 5-benzylhexahydropyrrolo[3,4-cjpyrrole-2(1H)-carboxylate
(2.22 g, 7.34 mmol) in methanol (20 mL) was added palladium {10% on carbon, 220 mg, 7.34
mmol), and the reaction mixture was stirred under a hydrogen atmosphere (1 bar) at room
temperature for 24 h, then insoluble material was removed by filtration through diatomaceous
earth. The filtrate was concentrated to produce the title compound (1.60 g, 100%). White waxy
solid, MS: 213.5 (M+H)".

Intermediate 15.1
(3aR,6aR)-tert-Butyl hexahydropyrrolio[3,4-cipyrrole-2(1H)-carboxylate

The title compound was produced in analogy to intermediate 15, replacing (3R,4R)-3,4-bis-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester by (3S,4S)-3,4-bis-hydroxymethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (CAS-RN §95245-30-4). White waxy solid, MS:
213.3 (M+H)".
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Intermediate 16
trans-tert-Butyl hexahydropyrrole|3,4-ejpyrrole-2(1H)-carboxylate

The title compound was produced in analogy to intermediate 15 from trans-3,4-
bis(hydroxymethyl)pyrrolidine-1-carboxylic acid tert-butyl ester (CAS-RN 895245-31-5).
5  White waxy solid, MS: 213.5 (M+H)".

Intermediate 17

(3-Chlore-5-(methylsulfonyvl)phenvDmethanol

To a solution of 3-chloro-5-(methylsulfonyl)benzoic acid (CAS-RN 151104-63-1; 500 mg, 2.13

mmol) in tetrahydrofuran (5 mL) was added slowly borane-tetrahydrofuran complex solution (1
10 M solution in tetrahydrofuran, 5.33 mL, 5.33 mmol) at 0°C, then after 3 h the ice-bath was

removed and the reaction mixture was stirred at room temperature overnight. The mixture was

then carefully treated with methanol (3 mL) and evaporated. The residue was partitioned

between ethyl acetate and water. The organic layer was washed with brine, dried over

magnesium sulfate, filtered, and evaporated. Chromatography (silica gel; heptane — ethyl acetate
15 gradient afforded the title compound (428 mg, 91%). White solid, MS: 221.3 (M+H)",

The following intermediate was produced according to intermediate 17, replacing 3-chloro-5-

(methylsulfonyl)benzoic acid with the appropriate carboxylic acid

No. | Systematic Name Starting material MS, m/e

2-cyclopropyl-4-trifluoromethyl-
(2-cyclopropyl-4- o 216.0
17.1 ) benzoic acid (CAS-RN 1236303- _
(trifluoromethyl)phenyl)ymethanotl 04-0) (M)

20 Intermediate 18

2,2,2-Trifluoro-1-(3-(hydroxymethyDphenyhethanol
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Lithium borohydride solution (2 M in tetrahydrofuran, 1.15 mL, 2.31 mmol) was added dropwise
at 0°C to a solution of methyl 3-(2,2,2-trifluoro-1-hydroxyethyl)benzoate (CAS-RN 1188323-28-
5; 180 mg, 769 umol) in tetrahydrofuran (6 mL), then after 15 min the ice bath was removed and
the reaction mixture was heated at reflux for 21 h. Then another portion of lithium borohydride
solution (2 M in tetrahydrofuran, 0.77 mlL, 1.54 mmol) was added and the reaction mixture was
heated at reflux for another 5 h. After cooling, the reaction mixture was partitioned between 1 M
aq. hydrochloric acid solution and ethyl acetate. The organic layer was washed with brine, dried
over sodium sulfate, filtered, and evaporated. Chromatography (silica gel; heptane — ethyl

acetate gradient afforded the title compound (86 mg, 53%). White solid, MS: 206.0 (M").

Intermediate 19

(3-(2,2,2-Trifltuoro-1-methoxyethyl)phenylmethanol

Step 1: Methy] 3-(2.2.2-trifluoro-1-methoxyethyl)benzoate

Sodium hydride dispersion (60% in mineral oil, 93.2 mg, 2.33 mmol) was added at -5°Cto a
solution of methyl 3-(2,2,2-trifluoro-1-hydroxyethyl)benzoate (303 mg, 1.29 mmol) in
tetrahydrofuran (8 ml), then after 30 min iodomethane (643 mg, 4.53 mmol) was added
dropwise over a period of 5 min. After 1 h, the ice bath was removed and the reaction mixture
was stirred for another 90 min. The reaction mixture was then partitioned between ethyl acetate
and water, the organic layer was washed with brine, dried over sodium sulfate, filtered, and
evaporated to produce the title compound (purity ca. 90%; 263 mg, 74%). Light yellow liquid,
MS: 248.0 (M),

Step 2: (3-(2.2.2-Trifluoro- 1 -methoxyethyl)phenyl)methanol

The title compound was produced in analogy to intermediate 18 from methyl 3-(2,2,2-trifluoro-
1-methoxyethyl)benzoate. Colourless liquid, MS: 220.0 (M").

Intermediate 20

(3aR,6aS)-N-((1H-1,2,3-Triazol-4-yDmethyDhexahvdropyrrolo[3,4-c] pyrrole-2(1H)-

carboxamide 2,2,2-trifluoreacetate

Step 1: (3aR.6aS)-tert-Buty! 5-((1H-1,2,3-triazol-4-vl)methylcarbamoyl}hexahydropyrrolof3.4-

clpyrrole-2(1H)-carboxylate
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A solution of triphosgene (140 mg, , 471 umol) in ethyl acetate (12 mL) was added at 0°C to a
solution of (3aR,6aS)-tert-butyl hexahydropyrrolo{3,4-c]pyrrole-2(1H)-carboxylate (CAS-RN
250275-15-1; 200 mg, 942 umol) in tetrahydrofuran (5 mL). The ice bath was removed, then
after 30 min the reaction mixture was heated at reflux for 2 h and was then concentrated in
5 wvacuo. The residue was taken up in tetrahydrofuran (20 mL), then after the addition of

triethylamine (286 mg, 2.83 mmol) and (1H-1,2,3-triazol-4-yl)methanamine hydrochloride (127
mg, 942 umol) the reaction mixture was stirred at room temperature for 15 h. After partitioning
between water and ethyl acetate, the organic layer was dried over sodium sulfate, filtered, and
evaporated. Chromatography (silica gel; dichloromethane — methanol gradient) produced the

10 title compound (110 mg, 34%). White foam, MS: MS: 337.5 (M+H)".

Step 2: (3aR.6aS)-N-((1H-1,2,3-Triazol-4-yhmethyhhexahydropyrrolo[3.4-clpyrrole-2(1H)-

carboxamide 2.2.2-trifluoroacetate

The title compound was produced in analogy to intermediate 4, step 2 from (3aR,6aS)-tert-butyl
5-((1H-1,2,3-triazol-4-yhymethylcarbamoyl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate.
15 Light yellow oil, MS: 237.5 (M+H)".

The following intermediate was produced according to intermediate 20, replacing (1H-1,2,3-

triazol-4-ylymethanamine hydrochloride by the appropriate amine.

No. | Systematic Name Starting material MS, m/e

(3aR,6aS)-N~((1H-1,2,3-triazol-5- N-methyl-1H-1,2,3-triazole-5-

ylymethyl)-N- methanamine (CAS-RN 1248059-
20.1 | methylhexahydropyrrolo[3,4- 33-7)

251.5

. . (M+H)
clpyrrole-2(1H)-carboxamide

2,2, 2-trifluoroacetate

20 Intermediate 21

(3aR,6aS}-2-(3-Chlorophenethylsulfonyljoctahvdropyrrole[3,4-c]pyrrole
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Step 1: (3aR.6aS)-tert-Butyl 5-(3-chlorophenethylsulfonvDhexahydropyrrolo]3.4-clpyrrole-
2(1H)-carboxvlaie

To a solution of (3aR,6aS)-tert-butyl hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate (CAS-
RN 250275-15-1; 300 mg, 1.34 mmol) m N,N-dimethylformamide (5 mL) was added 2-(3~
chlorophenyl)ethanesulfonyl chioride (321 mg, 1.34 mmol) triethylamine (291 mg, 2.87 mmol),
and 4-(dimcthylamine)pyridine, then after 16 h the reaction mixture was concentrated in vacuo.
The residue was partitioned between sat. aq. sodium hydrogencarbonate solution and ethyl
aceate. The organic layer was washed with brine, dried over magnesium sulfate, filtered, and
evaporated to produce the title compound (520 mg, 93%), which was directly used in the next

step.

Step 2: (3aR.6aS)-2-(3-Chlorophenethylsulfonyloctahydropyrrolo[3.4-clpyrrole

To a solution of (3aR,6aS)-tert-butyl 5-(3-chlorophenethylsulfonylyhexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate (520 mg, 1.25 mmol) in methanol (10 mL) was added hydrogen
chloride solution (4 M in 1,4-dioxane, 6.3 mL), then after 1 h a few drops of 37% aq.
hydrochloric acid solution were added, then after another 2 h the reaction mixture was
concentrated to %5 of the volume. This was basified to pH 7 with 2 M aq. sodium hydroxide
solution and was extracted with ethyl acetate. The organic layer was washed with brine and was
dried over magnesium sulfate to produce the title compound (320 mg, 81%). Colourless oil, MS:
315.4 (M+H)".

Intermediate 22

3-Chloro-5-(methylsulfonyl)benzaldehyde

To a clear colourless solution of (3-chloro-5-(methylsulfonyl)phenyl)methanol (intermediate 17;
505 mg, 2.29 mmol) in dichloromethane (10 mL) was added 1,1,1-triacetoxy-1,1-dihydro-1,2-
benziodoxol-3(1H)-one solution (15% in dichlomethane; 5.7 mL, 2.75 mmol) at 0°C, then after 1
h the reaction mixture was allowed to reach room temperature over 1 h. After partitioning
between dichloromethane and 1 M aq. sodium thiosulfate solution, the organic layer was washed
with water and brine, dried over magnesium sulfate, filtered, and evaporated. Chromatography
(silica gel; dichloromethane) afforded the title compound (376 mg, 75%). White solid, MS: 218
(M),
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The following intermediate was produced according to intermediate 20, replacing (1H-1,2,3-

triazol-4-ylymethanamine hydrochloride by the appropriate amine.

No. | Systematic Name Starting material MS, m/e
4-(hydroxymethyl)-3- -
22.1 | 4-formyl-3-isopropylbenzonitrile isopropylbenzonitrile (intermediate ™y
41}
4-(hydroxymethyl)-5-isopropyl-2-
4-formyl-5-isopropyl-2- (bydroxy ) v Propy 187
22.2 . methylbenzonitrile (intermediate ,
methylbenzonitrile 41.1) (M)

Intermediate 23

(E)-3-(3-chloro-5S-(methylsulfonyl)phenyDacrylic acid

To a clear yellow solution of 3-chloro-5-(methylsulfonyl)benzaldehyde (intermediate 22; 370 mg,

1.69 mmol) and malonic acid (352 mg, 3.38 mmol) in pyridine (3 mL) was added piperidine

(28.8 mg, 338 pmol) and the reaction mixture was heated at reflux for 2 h. After cooling, the

reaction mixture was treated with 4 M aq. hydrochloric acid solution. The precipitate was

collected by filtration, washed with water, and dried to afford the title compound (352 mg, 78%).
White solid, MS: 259.5 (M-H) .

The following intermediates were prepared according to intermediate 23, replacing 3-chloro-5-

(methylsulfonyl)benzaldehyde by the appropriate aldehyde.

No. Systematic Name Aldehyde MS, m/e
23,01 (E)-3-(3-chloro-5- 3-chloro-5-methoxybenzaldehyde | 211.1
' methoxyphenyljacrylic acid (CAS-RN 164650-68-4) (M+H)"
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No. | Systematic Name Aldehyde MS, m/e
(E)-3-(2-fluoro-4- 2-fluoro-4- 2491
23.02 | (trifluoromethoxy)phenyhacrylic (trifluoromethoxy)benzaldehyde o .H)‘
acid (CAS-RN 1227628-83-2)
(E)-3-(3-fluoro-4- 3-fluoro-4- 2495
23.03 | (trifluoromethoxy)phenyl)acrylic (trifluoromethoxy)benzaldehyde (M .H)_
acid (CAS-RN 473917-15-6) o
(E)-3-(4-fluoro-2-
. 4-fluoro-2- 2243
23.04 | (trifluoromethyl)phenylyacrylic )
. (trifluoromethyl)benzaldehyde (M-H)
acid
E)-3-(6-phenylpyridin-3-yDacrylic 2243
23.05 ( ) b yoacty 6-phenylnicotinaldehyde
acid (M-H)y
F)-3-(5-phenylpyridin-2-yhacrylic 2243
23.06 ( ) (>phenypyt yhacry S-phenylpicolinaldehyde
acid (M-H)
E)-3-(4-(pyridin-4- o 224.3
23.07 ®) o 4-(pyridin-4-yhbenzaldehyde
yhphenylacrylic acid (M-H)
E)-3-(4-(pyridin-3- 224.3
23.08 ®) : L 4-(pyridin-3-yl)benzaldehyde _
yhphenyDacrylic acid (M-H)
(E)-3-(4-(pyridin-2- 2243
23.09 | ) P o 4-(pyridin-2-yl)benzaldehyde
yhphenyDacrylic acid (M-H)~
E)-3-(2-cyclopropylphenyDacrylic 187.4
23.10 (B)-3-(-cyclopropylphenyliacry 2-cyclopropylbenzaldehyde .
acid (M-H)"
211 (E)-3-(2-fluoro-4-(2,2,2- 2-fluoro-4-(2,2,2- 263.0
. trifluoroethoxy)phenyljacrylic acid | trifluoroethoxy)benzaldehyde {(M-H)"

Intermediate 24
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(E)-3-(3-Methoxy-5-(friflusromethoxy)phenybhacrylic acid
Step 1 (E)-tert-Butyl 3-(3-methoxy-5-(trifluoromethoxy)phenyl)acrylate

To a colourless solution of 1-bromo-3-methoxy-5-(trifluoromethoxy)benzene (CAS-RN
1330750-28-1; 1.00 g, 3.62 mmol) in N,N-dimethylformamide (10 mL.) was added triethylamine
(1.1 g, 10.8 mmol), tert-butyl acrylate (567 mg, 4.34 mmol), palladium(ll) acetate (16.2 mg, 72.3
pumal) and tri-o-tolylphosphine (88 mg, 289 umol). The light yellow reaction mixture was
evacuated and backfilled with argon, three times. The reaction mixture was heated at 120°C, then
after 16 h partitioned between ethyl acetate and sat. aq. sodium hydrogencarbonate solution. The
organic layer was washed with water, sat. aq. ammonium chloride solution, and brine, dried over
magnesium sulfate, filtered, and evaporated. Chromatography (silica gel, heptane — ethyl acetate
gradient) afforded the title compound (984 mg, 85%). Colourless oil, MS: 318 (M").

Step 2: (E)-3-(3-Methoxy-5-(trifluoromethoxviphenvlacrylic acid

To a solution of (E)-tert-butyl 3-(3-methoxy-5-(trifluoromethoxy)phenylacrylate (966 mg, 3.03
mmol) in dichloromethane (9 mL) was added trifluoroacetic acid (3.5 mL), then afier 2 h the
reaction mixture was concentrated in vacuo. The residue was triturated in heptane to afford the

title compound (752 mg, 95%). White solid, MS: 261.2 (M-H)".

The following intermediate was prepared according to intermediate 24, replacing 1-bromo-3-

methoxy-S-(trifluoromethoxy)benzene by the appropriate starting material.

No. | Systematic Name Starting material MS, m/e
241 (E)-3-(3-chloro-5- 3-chloro-5-iodobenzonitrile (CAS- | 206.1
| methoxyphenyl)acrylic acid RN 289039-30-1) (M-H)

Intermediate 25

(6,7-Dihydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yD{((3aR,6aR)-hexahydropyrrolo}3,4-
clpyrrol-2(1H)-yhmethanoune hydrochloride
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Step 1: (3aS,6aS)-tert-Butyl 5-(4,5.6,7-tetrahvdro-1H-[1.2.3triazolol4,5-clpyridine-5-

carbonyDhexahydropyrrolo[3.4-clpyrrole-2(1H)-carboxvlate

To a colourless solution of 4,5,6,7-tetrahydro-1H-[1,2,3 Jtriazolo[4,5-c]pyridine (CAS-RN
706757-05-3; 102 mg, 819 umol) and N,N-diisopropylethylamine (222 mg, 1.72 mmol) in N,N-
dimethylformamide (4 mL) was added a solution of (3aR,6aR)-tert-butyl 5-
{chlorocarbonylhexahydropyrrolo[3,4-cjpyrrole-2(1H)-carboxylate (intcrmediate 9.2; 225 mg,
819 umol) in dichloromethane (8 mL), then after 70 h the reaction mixture was partitioned
between dichloromethane and sat. aq. ammonium chloride solution. The organic layer was
washed with brine, dried over magnestum sulfate, filtered, and evaporated. Chromatography
(silica gel; gradient dichloromethane to dichloromethane/methanol/25% aq. ammonia solution
90:10:0.25) produced the title compound (225 mg, 76%). White foam, MS: 363.6 (M+H)".

Step 2: (6.7-Dihvdro-1H-[1.2.3]triazolo[4,5-clpyridin-5(4H)-yD{(3aR .6aR)-
hexahvdropyrrolo]3.4-clpyrrol-2( 1 HD-yDmethanone hydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aS,6a8)-tert-butyl
5-(4,5,6,7-tetrahydro-1H-[1,2,3triazolo[4,5-c]pyridine-5-carbonyl)hexahydropyrrolo[ 3,4-
clpyrrole-2(1H)-carboxylate. White solid, MS: 263.5 (M+H)".

The following intermediate was produced according to intermediate 25, replacing 4,5,6,7-

tetrahydro-1H-[1,2,3Jtriazolo[4,5-c]pyridine by the appropriate amine:

Ne. | Systematic Name Amine MS, m/e

(3aR,7aR)-5-((3aR,6aR)-

(3aR,7aR)-hexahydrooxazolo[5,4-
octahydropyrrolo[3,4-cjpyrrole-2- . 281.1
25.1 c]pyridin-2(1H)-one hydrochloride
carbonyl)hexahydrooxazolo{5,4- } ] (M-+H)"
o . (intermediate 27)
clpyridin-2(1H)-one hydrochioride

Intermediate 26

(E)-1-((3aR,8aS)-Octahydropyrrolo|3,4-d]azepin-6(7TH)-yi}-3-(3-(trifluoromethoxy)-
phenyhprop-2-en-1-ene
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Step 1: from (3aR.8aS)-tert-butyl 6-((E)-3-(3-(trifluoromethoxviphenyDacrylovh-

octahydropyrrolo[3.4-dJazepine-2(1H)-carboxylate

To a solution of (3aR,8aS)-tert-butyl octahydropyrrolo[3,4-d]azepine-2(1H)-carboxylate (CAS-
RN 1251013-07-6; 353 mg, 1.47 mmol) and (E)-3-(3-(trifluoromethoxy)phenylacrylic acid (341
mg, 1.47 mmol) in N,N-dimethylformamide (10 mL) were added N-ethyldiisopropylamine (570
mg, 4.41 mmol) dropwise over a period of 2 minutes at room temperature under an argon
atmosphere. The mixture was cooled down to 0°C and O-(7-azabenzotriazol-1-y)-N,N,N*,N’-
tetramethyluronium hexafluoro-phosphate (563 mg, 1.47 mmol) was added, then after 1 h the ice
bath was removed. The reaction mixture was stirred for 16 h at room temperature, then
partitioned between ethyl acetate and sat. aq. sodium hydrogencarbonate solution. The organic
layer was washed with brine, dried over sodium sulfate, filtered, and evaporated.
Chromatography (silica gel; heptane — ethyl acetate gradient) produced the title compound (768
mg, 87%). White foam, MS: 399.5 (M+H-isobutene)".

Step 2: (E)-1-((3aR,8a8)-Octahydropyrrolo[3.4-dlazepin-6(7H)-yD-3-(3-

(trifluoromethoxyiphenylprop-2-en-1-one

Trifluoroacetic acid (1.1 mL, 15 mmol) was added over 5 min to a solution of (3aR,8aS)-tert-
butyl 6-((E)-3-(3-(trifluoromethoxy)phenylacryloyloctahydropyrrolo[3,4-dJazepine-2( 1H)-
carboxylate (768 mg, 1.49 mmol) in dichloromethane (12 mL) at room temperature, then after 5
h the reaction mixture was poured onto ice water, basified to pH 10 with 2 M aq. sodium
hydroxide solution, and extracted with chloroform. The organic layer was washed with brine,
dried over sodium sulfate, filtered, and evaporated. Chromatography (silica gel;
dichloromethane/methanol 9:1) produced the title compound (526 mg, 95%). Yellow gum, MS:
355.5 (M+H)".

The following intermediate was prepared according to intermediate 26, replacing (3aR,8aS)-tert-
butyl octahydropyrrolo]3,4-djazepine-2(1H)-carboxylate by the appropriate amine and (E)-3-(3-
(trifluvoromethoxy)phenyljacrylic acid by the appropriate carboxylic acid.

MS
Ne. Systematic Name Amine Carboxylic acid ) ’
m/e
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MS,
No. |Systematic Name Amine Carboxylic acid }
m/e
(E)-1-((3aR,6aS)- (3aR,6aS)-tert-butyl
hexahydropyrrolo[3,4- hexahydropyrrolo[3,4- (E)-3-(4-(trifluoro- 375
26.01 |clpyrrol-2{1H)-y1)-3-(4- clpyrrole-2(1H)- methoxy)- (NH;H .
(trifluoromethoxy)phenylp |carboxylate (CAS-RN phenylacrylic acid | )
rop-2-cn-1-one 250275-15-1)
3-(3-chlorophenyl)-2,2- cis-octahydro- 3-(3-
dimethyl-1-((3aR,8aS)- pyrrolo[3,4-dlazepine-2- | chlorophenyl)-2,2- 1356
26.02 |octahydropyrrolo]3.4- carboxylic acid tert-butyl | dimethylpropanoic o™ 'H) .
_+..
dlazepin-6(7H)-yl)propan- |ester hydrochloride (CAS-|acid (CAS-RN
1-one RN 1251013-07-6) 1225505-29-2)
(E)-3-(3-fluoro-4- )
i cis-octahydro- (E)-3-(3-fluoro-4-
(trifluoromethoxy)phenyl)- )
pyrrolof3,4-dJazepine-2- | (trifluoro-
1-((3aR,8aS)- o 373.6
26.03 carboxylic acid tert-butyl |methoxy)- .
octahydropyrrolo[3,4- ) (M+H)
) ester hydrochloride (CAS- | phenyl)acrylic acid
dlazepin-6(7H)-yl)prop-2- )
RN 1251013-07-6) (intermediate 23.3)
en-1-one
(E)-3-(4-fluoro-2- _
] cis-octahydro-
(trifluoromethyl)phenyl)-1- ) (E)-3-(4-fluoro-2-
pyrrolo[3,4-dJazepine-2- i
{(3aR,8aS)- o (trifluoromethyl)- {357.6
26.04 carboxylic acid tert-butyl o .
octahydropyrrolo[3,4- phenylacrylic acid | (M+H)

dlazepin-6(7H)-yl)prop-2-

en-1-one

ester hydrochloride (CAS-
RN 1251013-07-6)

(intermediate 23.4)
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MS,
No. Systematic Name Amine Carboxylic acid /
m/e
(E)-3-(2-methyl-4- )
_ cis-octahydro- (E)-3-(2-methyl-4-
(trifluoromethoxy)phenyl)- i
pyrrolo[3,4-djazepine-2- | (trifluoro-
1-((3aR,8aS)- o 369.6
26.05 carboxylic acid tert-butyl |methoxy)phenyl)- | .
octahyydropyrrolo[3,4- _ T (M+H)
) ester hydrochloride (CAS- |acrylic acid (CAS-
dlazepin-6(7H)-yl)prop-2-
RN 1251013-07-6) RN 1262012-31-6)
en-1-one
(E)-3-(3-fluoro-4- )
cis-octahydro-
methoxyphenyl)-1- _ (E)-3-(3-fluoro-4-
pyrrolo[3,4-dlazepine-2-
((3aR,8aS)- o methoxyphenyl)- 1319.6
26.06 carboxylic acid tert-butyl T .
octahydropyrrolo[3,4- acrylic acid (CAS-  (M+H)’
. ester hydrochloride (CAS-
dlazepin-6(7H)-yl)prop-2- RN 147906-08-9)
RN 1251013-07-6)
en-1-one
) cis-octahydro-
(E)-3-(2-isopropyl-phenyl)- ) (E)-3-(2-isopropyl-
pyrrolo[3,4-dJazepine-2- )
1-(3aS,8aR)-octahydro- o phenyl)-acrylic 313.2
26.07 i carboxylic acid tert-butyl ] ~
pyrrolo[3,4-d]azepin-6-yl- ) acid (CAS-RN (M+H)
ester hydrochloride (CAS-
prop-2-en-1-one 1379383-70-6)
RN 1251013-07-6)
(E)-3-(2- , .
cis-octahydro- (E)-3-(2-
cyclopropylphenyl)-1-
pyrrolo]3,4-djazepine-2- | cyclopropyl-
(trans- o o |3116
26.08 carboxylic acid tert-butyl |phenylacrylic acid .
octahydropyrrolo[3,4- . (M-+H)
) ' ester hydrochloride (CAS-| (intermediate
d]azepin-6(7H)-yl)prop-2-
RN 1251013-07-6) 23.10)

en-1-one
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MS,
No. |Systematic Name Amine Carboxylic acid o
e
(E)-3-(4-methoxy-2- ] (E)-3-(4-methoxy-
cis-octahydro- ‘
(triffuoromethyl)phenyl)-1- . 2-(trifluoro-
pyrrolo{3,4-dJazepine-2-
{(3aR,8aS)- o methyDphenyl)-  369.6
26.09 carboxylic acid tert-butyl _ .
octahydropyrrolo|3,4- i acrylic acid (CAS- |(M+H)
ester hydrochloride (CAS-
dlazepin-6(7H)-yhprop-2- | =~ RN
RN 1251013-G7-6)
en-1-one 773131-66-1)
(E)-3~(3-chloro-5- .
. cis-octahydro- (E)-3-(3-chloro-5-
(trifluoromethyl)phenyl)-1- ) _
pyrrolo{3,4-dlazepine-2- | (trifluoromethyl)-
((3aR,8aS)- o 3736
26.10 carboxylic acid tert-butyl |phenylacrylic acid N
octahydropyrrolo{3,4- _ (M+HY
' ester hydrochloride (CAS- | (CAS-RN 886761-
dlazepin-6(7H)-ylprop-2- ‘
RN 1251013-07-6) 69-9)
en-1-one
3-(3-fluoro-4-(2,2,2- )
cis-octahydro-
trifluoroethoxy)phenyl}-1- . 3-(3-fluoro-4-
pyirolo[3,4-dJazepine-2- )
((3aR,8aS)- o (2,2,2-trifluoro- 389.2
26.11 v o[3.4 carboxylic acid tert-butyl ; henyl) (MH)
octahydropyrrolo[3,4- ethoxy)phenyl)- HH)"
yaropyrt ester hydrochloride (CAS- y}? y
dJazepin-6(7H)-yl)propan- . propanoic acid
RN 1251013-07-6)
1-one
3-(2-fluoro-4-(2,2,2~ ) 3-(2-fluoro-4-
cis-octahydro- .
trifluoroethoxy)phenyl)-1- ) (2,2,2-trifluoro-
pyrrolo[3,4-dJazepine-2-
((3aR,8a8)- o cthoxy)- 389.2
26.12 hod o[3.4 carboxylic acid tert-butyl heny) ) MH)
octahydropyrrolo[3,4- enyl)propanoic | (M+H)
YAropyrr ester (CAS-RN 1251013~ PRenybprop (
dJazepin-6(7H)-yhpropan- 07-6) acid (intermediate
1-one 35.3)
Intermediate 27

(3aR,7aR)-Hexahvdreoxazelo[5,4-clpyridin-2(1H)-one hydrochloride
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Step 1: (3aR,7aR}-tert-butyl 2-oxohexahvdrooxazoloel5.4-clpvridine-S(6H)-carboxvlate

To a solution of (3R,4R)-tert-butyl 4-amino-3-hydroxypiperidine-1-carboxylate (CAS-RN
1007596-95-3; 500 mg, 2.31 mmol) in N,N-dimethylformamide (5.00 mL) was added imidazole
(157 mg, 2.31 mmol) and 1,1"-carbonyldiimidazole (375 mg, 2.31 mmol) at room temperature,
then after 18 h the reaction mixture was partitioned between ethyl acetate and water. The
organic layer was washed with brine, dried over magnesium sulfate, filtered and cvaporated.
The residue was chromatographed (silica gel; gradient dichloromethane to
dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25) to produce the title compound
(401 mg, 72%) as a white solid.

Step 2: (3aR.7aR)-Hexahydrooxazolo[5.4-clpyridin-2(1H)-one hydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aR,7aR)-tert-butyl
2-oxohexahydrooxazolo[5,4-¢]pyridine-5(6H)-carboxylate. White solid, MS: 143.2 (M+H) .

Intermediate 28
cis-Hexahydrooxazolo[5,4-¢|pyridin-2(1 H}-one hydrochloride

cis-tert-butyl 2-oxohexahydrooxazolol5.4-clpvridine-5(6H

Step 1:

To a light yellow solution of 1-(tert-butoxycarbonyl)-3-hydroxypiperidine-4-carboxylic acid
(CAS-RN 1260876-51-4; 196 mg, 799 umol) in toluene (2 mL) was added triethylamine (97 mg,
0.96 mmol) and diphenylphosphoryl azide (269 mg, 959 pmol). The reaction mixture was heated
at reflux for 18 h and was then partitioned between ethyl acetate and sat. aq. sodtum hydrogen
carbonate solution. The organic layer was washed with water and brine, dried over magnesium
sulfate, filtered and evaporated. Chromatography (silica gel; ethyl acetate-methanol gradient)
produced the title compound (66 mg, 34%). White solid, MS: 241.4 (M-H)".

Step 2: cis-Hexahydrooxazolo -one hvdrochloride

The title compound was produced in analogy to intermediate 1, step 2 from cis-tert-butyi 2-
oxohexahydrooxazolo[5,4-c]pyridine-5(6H)-carboxylate. White solid, MS: 142.1 (M").

Intermediate 29

(3aSR,6SR,7a8R)-2-Oxooctahydrobenzo[djoxazole-6-carboxylic acid
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Step 1: (1SR.3SR.4RS)-Methyl 4-bromo-3-(phenoxycarbonvloxv)cyclohexanecarboxvlate

To a solution of (1SR,3SR,4RS)-methyl 4-bromo-3-hydroxycyclohexanecarboxylate (CAS
38361-11-4; 500 mg, 2.11 mmol) and pyridine (175 mg, 2.21 mmol) in dichloromethane (8§ mL)
was added a solution of phenyl carbonochloridate (347 mg, 2.21 mmol) in dichloromethane (1
mL) at -5°C, then after 1 h the reaction mixture was partitioned between dichloromethane and
water. The organic layer was washed with sat. aq. ammonium chloride solution and brine, dricd
over magnesium sulfate, filtered, and evaporated. Chromatography (silica gel; heptane — ethyl
acetate gradient) produced the title compound (545 mg, 72%). Colourless oil, MS: 357.4
(M+H)",

Step 2: (1SR.35R.4SR)-Methyl 4-azido-3-

To a solution of (1SR,3SR,4RS)-methyl 4-bromo-3-(phenoxycarbonyloxy)cyclohexane-
carboxylate (533 mg, 1.49 mmol) and 15-crown-5 (23.0 mg, 104 pmol) in N,N-
dimethylformamide (4 mL) was added sodium azide (437 mg, 6.71 mmol). The reaction mixture
was heated at 75°C for 72 h and was then partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gel; dichloromethane) produced the title compound (60 mg, 13%).
Colourless oil, MS: 337.2 (M+NH,)".

Step 3: (3aSR.6SR.7aSR)-Methyl 2-oxooctahydrobenzo[dJoxazole-6-carboxylate

To a colourless solution of (1R,3R,4R}-methyl 4-azido-3-
(phenoxycarbonyloxy)cyclohexanecarboxylate (56 mg, 175 umol) in tetrahydrofuran (2 mL) and
water (50 uL) was added triphenylphosphine (138 mg, 526 umol). The solution was heated to
50°C for 3 h and was then partitioned between ethyl acetate and brine. The organic layer was
dried over magnesium sulfate, filtered, andevaporated. Chromatography (silica gel; gradient
dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25 produced
the title compound (49 mg), which contained triphenylphosphine oxide as an inseparable

impurity.

Sten 4: (3aSR.6SR.7aSR)-2-Oxooctahvdrobenzoldloxazole-6-carboxvlic acid

The title compound was produced in analogy to intermediate 11, step 2 from (3aSR,6SR,7aSR)-
methyl 2-oxooctahydrobenzofdloxazole-6-carboxylate. White solid, MS: 184.3 (M—-H)".



10

15

20

25

WO 2014/048865 PCT/EP2013/069679

~239-

Intermediate 30A and 30B

(t)-(R)-4,5,6,7-Tetrahydro-1H-benzo[d}[1,2,3]triazele-5-carboxylic acid and (-)-(5)-4,5,6,7-
tetrahydro-1H-benzo[d}[1,2,3]triazole-5-carboxylic acid

Racemic 4,5,6,7-tetrahydro-1H-benzo{d][ 1,2,3]triazole-5-carboxylic acid (CAS-RN 33062-47-4;
1.10 g, 6.58 mmol) was separated by preparative HPLC using a Chiralpak AD column as the
stationary phasc and heptane/ethanol 3:2 as the mobile phase. This produced the faster cluting
(+)-(R)-enantiomer (452 mg, 41%), followed by the slower eluting (~)-(S)-enantiomer (381 mg,
35%).

Intermediate 31

2-{(4-Chloro-2-methyiphenoxy)-1-((3aR,6aS)-hexahydropyrrolo[3.4-¢|pyrrol-2(1H)-

yhethanone hydrochloride

Step 1: (3aR.6aS)-tert-Butyl 5-(2-bromoacetylyhexahydropyrrolo{3.4-clpyrrole-2(1H)-

carboxvlate

To a solution of (3aR,6aS)-tert-butyl hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (CAS-
RN 250275-15-1; 400 mg, 1.88 mmol) and triethylamine {191 mg, 1.88 mmol) was added 2-
bromoacetyl chloride (297 mg, 1.88 mmol) at —40G°C, then after 2 h the rcaction mixture was
washed with water at 0°C. The organic layer was dried over magnesium sulfate, filtered, and
evaporated to produce the title compound (628 mg, 100%), which was directly used i the next

step.

Sten 2: (3aR. 6aS)-tert-Butyl 5-(2-(4-chloro-2-methylnhenoxv)acetyDhexahvdropyrrolo[3.4-

clpyrrole-2(1H)-carboxvlate

To a solution of (3aR,6aS)-tert-butyl 5-(2-bromoacetyl}hexahydropyrrolo[3,4-c]pyrrole-2(1H)-
carboxylate (100.6 mg, 302 umol) and 4-chloro-2-methylphenol (64.6 mg, 453 pmol,) in N,N-
dimethylformamide (5 mL) was added caesium carbonate (197 mg, 604 nmol) at room
temperature, then after 16 h the reaction mixture was partitioned between water and ethyl acetate.
The organic layer was washed with brine, dried over sodium sulfate, filtered, and concentrated in
vacuo. Chromatography (silica gel; heptane ~ ethyl acetate gradient) produced the title
compound (57 mg, 48%). Colourless oil, MS: 339.5 (M-+H~isobutene)”.
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Step 3: 2-(4-Chloro-2-methylphenoxy)-1-((3aR.6aS)}-hexahydropyrrolo]3.4-clpyrrol-2{ 1H)-

yhethanone hydrochloride

The title compound was produced in analogy to intermediate 1, step 2 from (3aR,6aS)-tert-butyl
5-(2-(4-chloro-2-methylphenoxy)acetylyhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate.
Light brown solid, MS: 295.5 (M+H)".

The following mtermediate was produced in analogy to intermediate 31, replacing 4-chloro-2-

methylphenol in step 2 by the appropriate phenol.

No. | Systematic Name Phenol MS, m/e

2-(4-chloro-3-methylphenoxy)-1-((3aR,6aS)- 295 5

31.1 | hexahydropyrrolo[3,4-c]pyrrol-2( 1H)- 4-chioro-3-methylphenot (MHH)
-

yljethanone hydrochloride

Intermediate 32

(3aR,8aS)-2-Fluoro-4-(triflusromethoxy)benzyl octahydropyrrolo[3,4-d}azepine-6(7H)-

carboxylate

Sten 1: (3aR.RaS)-2-tert-Butyl 6-(2-fluoro-4-(trifluoromethoxvibenzyl) hexahvdropyrrolo[3.4-
dlazepine-2.6(1H.7H)-dicarboxylate

The title compound was produced in analogy to intermediate 1, step 1 from cis-octahydro-
pyrrolo[3,4-djazepine-2-carboxylic acid tert-butyl ester hydrochloride (CAS-RN 1251013-07-6)
and (2-fluoro-4-(trifluoromethoxy)phenylymethanol (CAS-RN 1240257-07-1).

Step 2: (3aR.8aS)-2-Fluoro-4-(trifluoromethoxy)benzyl octahydropyrrolo[3.4-d]azepine-6(7H)-

carboxvlate

The title compound was produced in analogy to intermediate 4, step 2 from (3aR,8aS)-2-tert-
butyl 6-(2-fluoro-4-(trifluoromethoxy)benzyl) hexahydropyrrolo[3,4-djazepine-2,6(1H,7H)-
dicarboxylate. Light brown gum, MS: 377.6 (M+H)".
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The following intermediates were produced according to intermediate 32, replacing cis-

octahydro-pyrrolo[3,4-d]azepine-2-carboxylic acid tert-butyl ester hydrochloride and (2-fluoro-

4-(trifluoromethoxy)phenylymethanol by the appropriate amine and alcohol, respectively.

MS,
No. |Systematic Name Amine Alcohol
m/e
trans-(2-methoxy-4- trans-tert-butyl (2-methoxy-4-
{trifluvoromethoxy)benzyl) |hexahydro-1H- {trifluoro- 3756
32.1 |hexahydro-1H-pyrrolo[3,4- |pyrrolo[3,4-clpyridine- | methoxy)phenyl)- o H}
clpyridine-5(6H)- 2(3H)-carboxylate (CAS- |methanol (CAS- o
carboxylate RN 1251014-37-5) RN 886500-30-7)
o trans-(2-cyclopropyt-4- trans-tert-butyl
) (2-cyclopropyl-4-
(trifluoromethyl)benzyl) hexahydro-1H- )
) (triftluoromethyl)- |369.3
32.2  |hexahydro-1H-pyrrolo[3,4- |pyrrolo[3,4-clpyridine-
. . phenylymethano! {(M+H)
clpyridine-5(6H)- 2(3H)-carboxylate (CAS- | )
(intermediate 17.1)
carboxylate RN 1251014-37-5)
B trans-(4-fluoro-2- trans-tert-butyl
(trifluoromethyl)benzyl) hexahydro-1H- (4-fluoro-2- 476
32.3  |hexahydro-1H-pyrrolo{3,4- |pyrrolo[3,4-clpyridine-  |(trifluoromethyl)- o™ '.H)+
clpyridine-5(6H)- 2(3H)-carboxylate (CAS- |phenyl)methanol |
carboxylate RN 1251014-37-5)
(3aR,8aS)-3-fluoro-4- .
(222 cis-octahydro- [3-fluoro-4-(2,2,2-
T rolo[3,4-dJazepine-2- |trifluoroethoxy)-
trifluoroethoxy)benzyl pymrolof ] } P 9) 390.2
32.4 carboxylic acid tert-butyl | phenyljmethanol .
octahydropyrrolo{3,4- (M)
] ester (CAS-RN 1251013~ j{CAS-RN
dlazepine-6(7H)-
07-6) 1039931-47-9
carboxylate

Intermediate 33
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2-(2-(Tetrahydrofuran-2-y)phenoxy)acetic acid

Step 1: Ethyl 2-(2-(tetrahydrofuran-2-vl)phenoxy)acetate

To a solution of 2-(tetrahydrofuran-2-yl)phenol (CAS-RN 40324-49-0; 510 mg, 3.11 mmol) in

acctone (4 mL) were added potassium carbonate (859 mg, 6.21 mmol) and ethyl 2-bromoacetate

(545 mg, 3.26 mmol) at room temperature, then after 3 h the reaction mixture was partitioned

between ethyl acetate and water. The organic layer was washed with brine, dried over

magnesium sulfate, filtered, and evaporated to produce the title compound (754 mg, 97%). Light
yellow oil, MS:251.5 (M+H)".

Step 2: 2-(2-(Tetrahvdrofuran-2-ylnhenoxy)acetic acid

To a solution of ethyl 2-(2-(tetrahydrofuran-2-yl)phenoxy)acetate (754mg, 3.01 mmol) in
methanol (2.5 mL) and tetrahydrofuran (12 mL) was added 1 M aq. lithium hydroxide solution

(5.12 mL, 5.12 mmol), then after 90 min the reaction mixture was acidified with 2 M aq.

hydrochloric acid solution and extracted with ethyl acetate. The organic layer was washed with

brine, dried over magnesium sulfate, filtered, and evaporated to produce the title compound (650
mg, 97%). White solid, MS: 221.2 (M-H)".

The following intermediates were produced according to intermediate 33, replacing 2-

(tetrahydrofuran-2-y)phenol by the appropriate phenol.

No. | Systematic Name Pheneol MS, m/e
. 2-(2-bromo-4-{trifluoromethoxy)- | 2-bromo-4-(trifluoromethoxy)- 3133
. phenoxy)acetic acid phenol (CAS-RN 200956-13-4) (M-H)~
132 2-(2-(1H-pyrrol-1- 2-(1H-pyrrol-1-yhphenol (CAS- 216.5
" | yl)phenoxy)acetic acid RN 32277-91-1) (M-H)
2-(2-chloro-4- 2-chloro-4-(trifluoro- 5695
33.3 | (trifluoromethoxy)phenoxyjacetic | methoxy)phenol (CAS-RN 70783- .
. : (M-H)"
acid 75-4)
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Intermediate 34

2-{4-Cyano-2-isopropyl-5-methylphenoxy)acetic acid

Step 1: tert-Buty] 2-(4-cvano-2-isopropyl-3-methylphenoxy)acetate

To a solution of 4-hydroxy-5-isopropyl-2-methylbenzonitrile (CAS-RN 858026-56-9; 156 mg,
890 nmol) in acetone (4 ml) were added potassium carbonate (246 mg, 1.78 mmol) and tert-
butyl 2-bromoacetate (188 mg, 935 pmol) at room temperature, then after 3 h the reaction
mixture was partitioned between ethyl acetate and water. The organic layer was washed with
brine, dried over magnesium sulfate, filtered, and evaporated to produce the title compound (253
mg 98%). White solid, MS: 290.5 (M+H)".

Step 2: 2-(4-Cyano-2-1sopropyl-S-methylphenoxy)acetic acid

To a colourless solution of tert-butyl 2-(4-cyano-2-isopropyl-5-methylphenoxy)acetate (248 mg,
857 pmol) in dichloromethane (3 ml) was added trifluoroacetic acid (1.95 g, 17.1 mmol), then
after 3 h the reaction mixture was concentrated and the residue triturated in heptane. The crude
product was purified by chromatography (silica gel; dichloromethane-methanol gradient) to
afford the title compound (179 mg, 90%). White solid, MS: 232.5 (M-H)".

The following intermediates were produced according to intermediate 34, replacing 4-hydroxy-

5-isopropyl-2-methylbenzonitrile by the appropriate phenol.

No. | Systematic Name Phenol MS, m/e
341 2-(4-cyano-2- 3-isopropyl-4-hydroxy-benzonitrile | 218.3
' isopropylphenoxy)acetic acid (CAS-RN 46057-54-9) (M-H)"

2-(2-cyano-4- )
2-hydroxy-5-(trifluoromethoxy)- 260.5

3472 | (trifluoromethoxy)phenoxy)acetic
( P Y benzonitrile (M-H)~

acid

2-(2-(pyridin-3-yl)phenoxy)acetic | 2-(3-pyridinyl)-pheno! (CAS-RN 230.2
acid 54168-07-9) (M+H)'

343
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-244-

3-(3-Fluore-4-(triflucromethoxy)phenyl)propaneic acid

A solution of (E)-3-(3-fluoro-4-(trifluoromethoxy)phenylacrylic acid (intermediate 23.3; 500

mg, 2.00 mmol) in methanol (7 mL) was stirred under a hydrogen atmosphere (1 bar) in the

presence of palladium (10% on activated charcoal; 50 mg), then after 20 h insoluble material was

removed by filtration through diatomaceous earth. The filtrate was concentrated to produce the

The following mtermediates were produced according to intermediate 35, replacing (E)-3-(3-

fluoro-4-(trifluoromethoxy)phenylacrylic acid by the appropriate starting material.

No. | Systematic Name Starting material MS, m/e
351 3-(6-phenylpyridin-3-yhpropanoic | (E)-3-(6-phenylpyridin-3-yhacrylic | 226.3
- | acid acid (intermediate 23.05) (M-H)

3-(3-fluoro-4-(2.2,2- (E)-3-(3-fluoro-4-(2,2,2- 2651

35.2 | trifluoroethoxy)phenyl)propanoic | trifluoroethoxy)phenyl)acrylic acid M 'H)‘
acid (CAS-RN 1087780-94-6) (
3-(2-fluoro-4-(2,2,2- (E)-3-(2-fluoro-4-(2,2,2- 2651

35.3 | trifluoroethoxy)phenyl)propanoic | triflucroethoxy)phenyl)acrylic acid y H B
acid (intermediate 23.11) ( )

) {E}-3-(2-fluoro-4-

3-(2-fluoro-4-(trifluoromethoxy)- i ) 251.2

354 . (trifluoromethoxy)phenyl)acrylic
phenylypropanoic acid (M-H)~

acid (intermediate 23.02)

Intermediate 36
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2-(5-Chloro-2-(trifluoromethyDphenexy)-1-((3aR,8aS)-octahydropyrrolo[3,4-d]azepin-
6(7H)-ylethanone

" Step 1: (3aR.8aS)-tert-butyl 6-(2-(5-chloro-2-

(trifluoromethylyphenoxy)acetyl)octahydropyrrolo[3.4-dlazepine-2(1 H)-carboxylate.

Caesium carbonate (132 mg, 404 umol) was added to a solution of 5-chloro-2-
(trifluoromethyl)phenol (47.7 mg, 242 umol) and (3aR,8aS)-tert-butyl 6-(2-
bromoacetyl)octahydropyrrolo[3,4-dJazepine-2(1H)-carboxylate (intermediate 37; 73 mg, 202
umol) in N N-dimethylformamide (5 mL) at room temperature, then after 18 h the reaction
mixture was partitioned between ice water and ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, filtered, and evaporated. Chromatography (silica gel; heptane—
ethyl acetate gradient) produced the title compound (82 mg, 83%). White foam, MS: 421.5
(M-+H-isobutene) .

Step 2: 2-(5-Chloro-2-(trifluoromethylyphenoxy)-1-
6(7H)-yDethanone

The title compound was produced in analogy to intermediate 26, step 2 from (3aR,8aS)-tert-butyl
6-(2~(5-chloro-2-(trifluoromethyhphenoxy)acetylyoctahydropyrrolo[3,4-d]azepine-2( 1 H)-
carboxylate. Light yellow foam, MS: 377.5 (M+H)".

The following intermediates were produced according to intermediate 36, replacing 5-chloro-2-

(trifluoromethyl)phenol by the appropriate phenol.

No. Systematic Name Pheneol
m/e
2-(6-isopropyl-3,3-dimethyl-2,3-dihydro-1H-
16.01 inden-5-yloxy)-1-((3aR,8aS)- 6-1sopropyl-3,3-dimethyl- 385.7
' octahydropyrrolo[3,4-dlazepin-6(7H)- 2,3-dihydro-1H-inden-5-0] | (M+H)"
yljethanone
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MS,
No. Systematic Name Phenol
m/e
2-(2-isopropyl-S-methylphenoxy)-1- 316
36.02 |((3aR,8aS)-octahydropyrrolo[3,4-djazepin- | 2-isopropyl-5-methylphenol ~(\/I ’-H)‘
6(7H)-ylethanone o
2-(2-chloro-4-fluorophenoxy)-1-((3aR,8aS)- 397 1
36.03 |octahydropyrrolof3,4-djazepin-6(7H)- 2-chloro-4-fluorophenol ;;/I';i)’
yl)ethanone ’
2-(4-methyl-2-(1-methylpyrrolidin-3-
36.04 yl)phenoxy)-1-((3aR,8aS)- 4-methyl-2-(1- 372.3
. octahydropyrrolo[3,4-dlazepin-6(7H)- methylpyrrolidin-3-yl)phenol | (M+H)"
yl)ethanone
4-(2-((32R,8aS)-octahydropyrrolo[3,4-
( ((. . . ‘ ydropyrrolol 4-hydroxy-3- 368.1
36.05 |dJazepin-6(7H)-yl)-2-0xoethoxy)-3- ) o B
o (trifluoromethyl)benzonitrile |(M+H)
(trifluoromethyl)benzonitrile
2-(4-chloro-2-isopropyl-5-methylphenoxy)-1-
¢ prop P ,Y) 4-chloro-2-isopropyl-5- 365.2
36.06 |((3aR,8aS)-octahydropyrrolo[3,4-dlazepin- ,
methylphenol (M+H)"
6(7H)-yl)ethanone
1-(3aS,8aR)-octahydro-pyrrolo[3,4-dJazepin- 3506
36.07 |6-yl-2-(2-trifluoromethoxy-phenoxy)- 2-(trifluoromethoxy)phenol ™ ;H)ﬁ
ethanone ‘
2-(2-tert-butyl-4-methoxyphenoxy)-1-
( y P ) . 2-tert-butyl-4- 361.6
36.08 |((3aR,8aS)-octahydropyrrolo[3,4-djazepin- ‘
methoxyphenol (M+H)"
6(7H)-ylethanone
3-isopropyl-4-(2-((3aR,8aS)- 4-hydroxy-3- e
36.09 |octahydropyrrolo[3,4-dlazepin-6(7H)-yl)-2- | isopropylbenzonitrile (CAS- (M‘--H) .
+H

oxoethoxy)ybenzonitrile

RN CAS-RN 46057-54-9)
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MS,
No. |Systematic Name Phenol
m/e
2~(2-chloro-4-(trifluoromethyl)phenoxy)-1-
2-chloro-4-
36.10 [((3aR,8aS)-octahydropyrrolo[3,4-djazepin- ) n.a.
(trifluoromethyl)phenol
6(7H)-yDethanone

Intermediate 37

(3aR,8aS)-tert-Butyl 6-(2-bromeacetyljoctahydropyrrole[3,4-d]azepine-2{1H)-carboxylate

To a suspension of (3aR,8aS)-tert-butyl octahydropyrrolo[3,4-djazepine-2(1H)-carboxylate
hydrochloride (CAS-RN 1251013-07-6; 600 mg, 2.17 mmol) and triethylamine (439 mg, 4.34
mmol) in dichloromethane (40 mL) was added 2-bromoacetyl chloride (341 mg, 2.17 mmol)
dropwise at -40°C, then the reaction mixture was allowed to reach room temperature over 2 h
and partitioned between water and dichloromethane. The organic layer was dried over sodium
sulfate, filtered, and evaporated to produce the title compound (600 mg, 69%; brown oil), which

was directly used in the next step.

Intermediate 38

[2-Fluoro-4-(2,2,2-trifluoroethoxy)phenyljmethancl

Sodium borohydride was added portionwise at 0°C to a solution of 2-fluoro-4-(2,2,2-
trifluoroethoxy)benzaldehyde (intermediate 39; 500 mg, 2.25 mmol) in methanol (3 mL), then
the reaction mixture was allowed to reach room temperature over 3 h. After addition of water (5
mL} and evaporation of methanol, the reaction mixture was partitioned between ethyl acetate and
watcer. The organic layer was dried over sodium sulfate, filtered, and evaporated to produce the

title compound (450 mg, 87%). Colourless oil, MS: 224 (M").

Intermediate 39
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2-Fluoro-4-(2,2,2-trifluoroethoxy)benzaldehyde

To a solution of 2-fluoro-4-hydroxybenzaldehyde (1.00 g, 7.14 mmol) in N,N-
dimethylformamide (6 mL) were added potassium carbonate (1.48 g, 10.7 mmol) and 2,2,2-
trifluoroethyl trifluoromethanesulfonate (1.99 g, 8.56 mmol) at room temperature. The reaction
mixture was heated at 50°C for 2 h, then partitioned between ethyl acetate and water. The
organic layer was dried over sodium sulfate, filtered, and evaporated to produce the title
compound (1.30 g, 80%). White solid, MS: 222 (M").

Intermediate 46

2-(2-tert-Butyl-4-cyanophenoxy)acetic acid

A mixture of 2-(4-bromo-2-tert-butylphenoxy)acetic acid (CAS-RN 425372-86-7; 453mg, 1.58
mmol,), 1,1-bis(diphenylphosphino)ferrocence (26.2 mg, 47.3 pmol),
tris(dibenzylideneacetone)dipaliadium(0) (14.4 mg, 15.8 umol), zinc cyanide (102 mg, 868
umol,), zinc powder (4.13 mg, 63.1 umol) and zinc acetate (11.6 mg, 63.1 umol), N,N-
dimethylformamide (4.5 mL) and water (45 ul) was heated at 180°C for 15 min under
microwave irradiation, then evaporated under vacuum. The residue was taken up in cthyl acetate
then insoluble material was removed by filtration through diatomaceous earth. The filtrate was
evaporated and the residue purified by chromatography (silica gel; ethyl acetate—methanol
gradient, then dichloromethane—methanol gradient) to produce the title compound (64 mg, 22%).
Dark brown solid. MS: 232.5 (M—H)".

Intermediate 41

4-(Hydroxymethyl)-3-isopropylbenzonitrile

Step 1: 4-Cyano-2-isopropylphenyl trifluoromethanesulfonate

To a solution of pyridine (895 mg, 11.3 mmol) in dichloromethane (70 mL) was added
trifluoromethanesulfonic anhydride (2.93 g, 10.4 mmol) at 0°C, then after 10 min a solution of 4~
hydroxy-3-isopropylbenzonitrile (CAS-RN 46057-54-9; 1.52 g, 9.43 mmol) in dichloromethane

(40 mL) was added dropwise to the white suspension that had formed. The ice bath was
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removed, then after 75 min the reaction mixture was partitioned between dichloromethane and
water. The organic layer was washed with brine, dried over magnesium sulfate, filtered, and

evaporated. Chromatography (silica gel; heptane—dichloromethane gradient) produced the title
compound (2.63 g, 95%). Yellow liquid, MS: 292.1 (M-H)".

Step 2: Methyl 4-cvano-2-isopropyibenzoate

A solution of 4-cyano-2-isopropylphenyl trifluoromethanesulfonate (2.62 g, 8.93 mmol),
triethylamine (2.26 g, 22.3 mmol), and bis(diphenylphosphino)ferrocene-palladium(Il)
dichloride dichloromethane complex (365 mg, 447 pmol) was stirred for 20 h under a carbon
monoxide atmosphere (50 bar) at 110°C. After cooling the reaction mixture was evaporated and
the residue was purified by chromatography (silica gel, dichloromethane/heptane 1:1) to produce
the title compound (1.40 g, 77%). Light yellow oil, MS: 218.5 (M+H)".

Step 3: 4-(Hydroxymethyl)-3-isopropyvlbenzonttrile

Lithium borohydride solution (2 M in tetrahydrofuran, 9.06 mL, 18.1 mmol) was added at room
temperature to a solution of methyl 4-cyano-2-isopropylbenzoate (1.227 g, 6.04 mmol) in
tetrahydrofuran (15 mL). The reaction mixture was heated at reflux for 1 h, then partitioned
between ethyl acetate and water. The organic layer was washed with brine, dried over
magnesium sulfate, filtered, and evaporated. Chromatography (silica gel; gradient
dichloromethane to dichloromethane/methanol/25% aq. ammonia solution 95:5:0.25) afforded
the title compound (802 mg, 76%). Light yellow oil, MS: 176.2 (M+H)".

The following intermediates were produced according to intermediate 41, replacing 4-hydroxy-

3-isopropylbenzonitrile by the appropriate phenol.

MS,
No. Systematic Name Phenol
m/e

4-(hydroxymethy!)-5-1sopropyl-2- 4-hydroxy-5-isopropyl-2-methyl- 190.3
methylbenzonitrile benzonitrile (CAS-RN 858026-56-9) |(M+H)"

41.1
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MS,
No. Systematic Name Phenol
m/e
410 3-ethoxy-4- 3-ethoxy-4-hydroxy-benzonitrile 177
' {(hydroxymethyl)benzonitrile (CAS-RN 60758-79-4) M)y

Intermediate 42

3-(4-Cyano-2-isopropylphenyl)propanoic acid

Triethylamine (1.22 g, 12.1 mmol) was added dropwise to formic acid (1.36 g, 29.6 mmol) at
0°C. This was added to 4-formyl-3-isopropylbenzonitrile (190 mg, 1.1 mmol) and 2,2-dimethyl-
1,3-dioxane-4,6-dione (158 mg, 1.1 mmol). The solution was stirred at room temperature for 3 h,
then poured upon ice water, acidified with 4 M aq. hydrochloric acid solution, and extracted with
ethyl acetate. The organic layer was washed with brine, dried over magnesium sulfate, filtered,
and evaporated to afford crude 4-[(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-ylymethyl]-3-isopropyl-
benzonitrile (334 mg) as a light yellow foam, MS: 302.4 (M+H)". This was dissolved in
acetonitrile/water 100:1 (2 mL) and heated at 100°C for 30 min under microwave irradiation,
then concentrated in vacuo. The resiude was partitioned between 2 M hydrochloric acid solution
and ethyl acetate. The organic layer was washed with brine, dried over magnesium sulfate,
filtered, and evaporated to afford the title compound (240 mg), which was used directly in the
next step. Yellow oil, MS: 216.3 (M+H)".

The following intermediate was produced according to intermediate 42, replacing 4-formyl-3-

1sopropylbenzonitrile by the appropriate aldehyde.

MS,
No. |Systematic Name Phenol
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No. Systematic Name Pheneol
m/e
o 3-(4-cyano-2-isopropyl-5- 4-formyl-5-isopropyl-2-methyl- 230.2
' methylphenyl)propanoic acid benzonitrile (intermediate 22.2) (M-H)
Intermediate 43

6-Fluoro-1H-benzo|d]|1,2,3]triazele-5-carboxylic acid

Step 1: Methyi 6-fluoro-1H-benzold][1.2.3ltriazole-S-carboxvlate

A solution of 5-bromo-6-fluoro-1H-benzo[d}[1,2,3]triazole (CAS-RN 1242336-69-1; 492 mg,
2.28 mmol), tricthylamine (576 mg, 5.69 mmol), and 1,1'-bis(diphenylphosphino)ferrocene-
palladium(1l) dichloride dichloromethane complex (74.4 mg, 91.1 pmol), in methanol (6 mL)
was stirred at 110°C under a carbon monoxide atmosphere (70 bar) for 18 h. After cooling
insoluble material was separated by filtration through diatomaceous earth. The filtrate was
evaporated and purified by chromatography (silica gel; dichloromethane-methanol gradient) to
produce the title compound (281 mg, 63%). Light red solid, MS: 194.2 (M-H)".

Step 2: 6-Fluoro-1H-benzo[d][1.2,3]triazole-5-carboxylic acid

To a solution of methyl 6-fluoro-1H-benzo[d][1,2,3]triazole-5-carboxylate (276 mg, 1.41 mmol)
in tetrahydrofuran (3 mL) and methanol (1.5 mL) was added 1 M aq. lithium hydroxide solution
1 M in water (4.24 mL, 4.24 mmol). After 5 h most of the organic solvents were removed by
concentration under reduced pressure, then the aqueous solution was acidified with 1 M aq.
hydrochloric acid solution. The precipitate was collected by filtration and dried to afford the title
compound (266 mg, 100 %). Off-white solid, MS: 180.2 (M-H)".

The following intermediates were produced according to intermediate 43, replacing 5-bromo-6-

fluoro-1H-benzo[d][1,2,3 Jtrtazole by the appropriate starting material.
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MS,
No. |Systematic Name Starting material
m/e
‘ 5-bromo-7-fluoro-1H-
7-fluoro-1H-benzo[d][1,2,3]triazole- . 180.2
43.] o benzo[d][1,2,3]triazole (intermediate
5-carboxylic acid (M-H)Y
44)
_ S-bromo-4-fluoro-1H-
4-fluoro-1H-benzo[d][ 1.2,3]triazole- ) ) . 180.2
43.2 ) benzo[d][1,2,3}triazole (intermediate
S-carboxylic acid (M-H)"
44.1)
) 5-bromo-4-methyl-1H-
4-methyl-1H-benzo[d][1,2,3 Jtriazole- i 176.2
43.3 o benzo[d][1,2,3]triazole (CAS-RN
S-carboxylic acid (M-H)
1372795-26-0)
6-(trifluoromethyl}-1H- 5-bromo-6-(trifluoromethyl)- 1H- 30,1
434  |benzo[d][1,2,3]triazole-S-carboxylic |benzo[d][1,2,3]triazole (CAS-RN o™ ‘ﬁ)“'
acid 157590-65-3) -
. 5-bromo-4-chloro-1H-
4-chloro-1H-benzold]{1,2,3 triazole- ) 196.2
43.5 o benzo[d][1,2,3]triazole (CAS-RN
S-carboxylic acid (M-H)
1388044-33-4)
) 5-bromo-6-methyl-1H-
6-methyl-1H-benzo[d]{1,2,3]triazole- . 176.4
43.6 o benzo[d][1,2,3]triazole (CAS-RN A
S-carboxylic acid (M-H)"
1388070-91-4)

Example 44
5-bromo-7-fluero-1H-benzo[d][1,2,3]triazole

A solution of sodium nitrite (185 mg, 2.68 mmol) in water (0.5 mL) was added dropwise at room
temperature to a solution of 5-bromo-3-fluorobenzene-1,2-diamine (500 mg, 2.44 mmol) in
water (5 mL) and acetic acid (1.8 mL). The reaction mixture was stirred at room temperature for

1 h, then heated at 85°C for another hour, then partitioned between water and ethyl acetate. The
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organic layer was washed with brine, dried over magnesium sulfate, filtered, and evaporated to

produce the title compound (498 mg, 94%). Light brown solid, MS: 214.1 (M—~H)".

The following intermediate was produced according to intermediate 44, replacing 5-bromo-6-

fluoro-1H-benzo[d][1,2,3]triazole by the appropriate starting material.

No. |Systematic Name Starting material
/e
241 5-bromo-4-fluoro-1H- 4-bromo-3-fluorobenzene-1,2- 214.1
- benzo[d][1,2,3]triazole diamine (M-H)"

Intermediate 45

3H-{1,2,3]triazole{4,5-c|pyridine-6-carboxylic acid

Step 1: Methyl 3H-[1,2.3riazolol4.5-clpyridine-6-carboxvlate

A solution of sodium nitrite (413 mg, 5.99 mmol) in water (1.5 mL) was added dropwise at 0°C
to a solution of methyl 4,5-diaminopicolinate (CAS-RN 850689-13-3; 910 mg, 5.44 mmol) in
water (10 mL) and acetic acid (2 mL) at 0°C, then after 1 h acetic acid (2 mL) was added to the
suspension formed. The reaction mixture was stirred for 1 h at 85°C and filtered hot. The
precipitate was triturated in methanol to produce the title compound (758 mg, 78%). Red solid,
MS: 177.2 (M-Hy".

Step 2: 3H-[1.2.31Triazolo[4.5-clpyridine-6-carboxvlic acid

The title compound was produced in analogy to intermediate 43, step 2 from ethyl 3H-
[1.2,3]triazolo[4,5-c]pyridine-6-carboxylate. Light brown solid, MS: 163.1 (M-H)".

The following intermediate was produced according to intermediate 45, replacing methyl 4,5-

diaminopicolinate by the appropriate starting material.
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MS,
Ne. | Systematic Name Starting material /
m/e
451 4-methoxy-1H-benzo{d][1,2,3 Jtri~ methyl 3,4-diamino-2-methoxy- 192.3
. azole-S-carboxylic acid benzoate (CAS-RN 538372-37-1) (M-H)~

Intermediate 46

3-Cyclobutoxy-4-(hydroxymethyl}benzonitrile

Step 1: 4-Cyano-2-cyclobutoxybenzoic acid

To a suspension of sodium hydride (60% dispersion in mineral oil, 545 mg, 13.6 mmol) in N,N-
dimethylformamide (20 mL) was added cyclobutanol (1.05 g, 13.9 mmol) dropwise below 30°C.
The clear solution obtained was stirred for 2 h, then a solution of 4-cyano-2-fluorobenzoic acid
(1.00 g, 6.06 mmol) in N,N-dimethylformamide (15 mL) was added dropwise below 35°C. The
light yellow suspension was stirred for 66 h at room temperature, then partitioned between water
and heptane. The aqueous layer was seperated and acidified to pH 2.5with 3 M aq. hydrochloric
acid solution to pH 2.5. The precipitate was collected by filtration, washed with water and dried
to afford the title compound (1.03 g, 79%). White foam, MS: 216.2 (M-H)".

Step 2: 3-Cyclobutoxv-4-(hvdroxymethyDbenzonitrile

Borane dimethyl sulfide complex (429 mg, 5.64 mmol) was added at 0°C to a solution of 4-
cyano-2-cyclobutoxybenzoic acid (613 mg, 2.82 mmol) in tetrahydrofuran (8§ mL). After 30 min
the ice bath was removed, then after 3 h the reaction was stopped by careful addition of water.
The reaction mixture was extracted with ethyl acetate, the organic layer was washed with sat. aq.
ammonium chloride solution and brine, dried over magnesium sulfate, filtered, and evaporated.
Chromatography (silica gel; dichloromethane) afforded the title compound (452 mg, 79%).
White solid , MS: 203 (M").
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The following intermediate was produced according to intermediate 46, replacing cyclobutanol

by the appropriate alcohol.

No. Systematic Name Alcohol MS, m/e

46.1 | 4-(hydroxymethyl)-3-isopropoxybenzonitrile 2-propanol 191 (M)

Intermediate 47

(4-Chloro-2-ethoxy-5-fluorophenylymethanol

Step 1: Ethvl 4-chloro-2-ethoxy-3-fluorobenzoate

To a solution of methyl 4-chloro-2,5-difluorobenzoate (CAS-RN 1214361-01-9; 848 mg, 4.11
mmol) in N,N-dimethylformamide (8 mL) was added a freshly prepared sodium ethoxide
solution (94.4 mg/4.11 mmol sodium in 2 mL ethanol) at 0 °C. The reaction mixture was
allowed to reach room temperature over 30 min, then partitioned between ethyl acetate and 1 M
hydrochloric acid solution. The organic layer was washed with water and brine, dried over
magnesium sulfate, filtered, and evaporated. Chromatography (silica gel; heptanc—ethyl acetate
gradient) afforded the title compound (484 mg, 48%) and methyl 4-chloro-2-ethoxy-5-
fluorobenzoate (192 mg, 20%). White solid, MS: 247.2 (M+H)".

Step 2: (4-Chloro-2-ethoxy-5-fluorophenyl)ymethanol

The title compound was produced in analogy to intermediate 41, step 3 from ethyl 4-chloro-2-
ethoxy-5-fluorobenzoate. White solid, MS: 204 (M").

The following intermediate was produced according to intermediate 47, replacing methyl 4-
chloro-2,5-difluorobenzoate tert-butyl ester hydrochloride and ethanol by the appropriate ester

and alcohol, respectively.

MS,

No. Systematic Name Ester Alcohol )
m/e
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MS,
No. Systematic Name Ester Alcohol
m/e
4-(hydroxymethyl)-3-
(hydroxy 9 methyl 4-cyano-2- 2,2,2- 231
471 1(2,2,2- ) .
. . |fluorobenzoate trifluoroethano! (M)
trifluoroethoxy)benzonitrile

Intermediate 48

4-(Hydroxymethyl)-3-(methylsulfonyhbenzonitrile

Step 1: 4-Cvano-2-(methvlthio)benzoate

To a solution of methy! 4-cyano-2-fluorobenzoate (500 mg, 2.79 mmol) in N,N-
dimethylformamide (5 mL) was added sodium thiomethoxide (293 mg, 4.19 mmol, Eq: 1.5) at
0°C. After 2 h the reaction mixture was partitioned between sat. aq sodium hydrogen carbonate
solution and ethy! acetate 3 times. The organic layer was washed with water and brine, dried
over magnesium sulfate, filterd and evaporated to afford the title compound (434 mg, 75%).
White solid, MS: 207 (M").

Step 2: 4-Cyano-2-(methylsulfonvhbenzoate

To a of methyl 4-cyano-2-(methylthio)benzoate (420 mg, 2.03 mmol) in dichloromethane (10
mlL) was added a suspension of 3-chloroperoxybenzoic acid (1.82 g, 8.11 mmol) in
dicﬁloromethane (15 mL) portionwise at 0°C. The reaction mixture was stirred at 0°C for 45 min
and at room temperature for 45 min, then partitioned between dichloromethane and 1 M sodium
sulfite solution. The organic layer was washed with sat. ag. sodium hydrogen carbonate solution
and brine, dried over magnesium sulfate, filtered, and evaporated. The residue was triturated in
heptane/ethyl acetate 7:3 to afford the title compound (453 g, 93%). White solid, MS: 239 (M.

Step 3: 4-(HydroxvmethyvD-3-(methvisulfonylbenzonitrile

A solution of calcium chloride (390 mg, 3.51 mmo) in ethanol (10 mL) was added at room
temperature to a solution of methyl 4-cyano-2-(methylsulfonyl)benzoate (420 mg, 1.76 mmol) in
tetrahydrofuran (10 mL). Then sodium borohydride (266 mg, 7.02 mmol) was added portionwise

over 20 min. After 2 h the reaction mixture was partitioned between sat aq. ammonium chloride



10

15

20

25

WO 2014/048865 PCT/EP2013/069679

-257-

solution and ethyl acetate. The organic layer was washed with brine, dried over magnesium
sulfate, filtered, and evaporated. Chromatography (silica gel, dichloromethane/ethanol 19:1)
afforded the title compound (123 mg, 33%). White soilid, MS: 211 (M").

Intermediate 49

S5-Ethoxy-2-fluoroe-4-(hydroxymethylbenzonitrile

Step 1: Ethyl 4-bromo-2-ethoxy-3-fluorobenzoate

The title compound was produced in analogy to intermediate 47, step 1 from methyl 4-bromo-
2,5-difluorobenzoate (CAS-RN 1193162-21-8). White solid, MS: 290 (M").

Step 2: Ethyl 4-cyano-2-ethoxvy-5-fluorobenzoate

A mixture of ethyl 4-bromo-2-ethoxy-5-fluorobenzoate (50mg, 172 pumol), zinc cyanide (11.1
mg, 94.5 pmol), zinc powder (0.4 mg, 7 umol, Eq: .04), zinc acetate (1.3 mg, 7 pmol, Eq: .04)
1,1-bis(diphenylphosphino)ferrocene (2.9 mg, 5.2 umol), and
tris(dibenzylideneacetone)dipatiadium(0) (1.6 mg, 1.8 umol) in N,N-dimethylformamide (500 ul)
and water (5 pl) was heated at 120°C for 15 min under microwave irradiation, then insoluble
material was removed by filtration through diatomaceous earth and the filtrate was evaporated.
The residue was purified by chromatography (silica gel; heptane—~dichloromethane gradient) to
produce the title compound (41 mg, quant.). White solid. MS: 237 (M").

Step 3: 5-Ethoxy-2-fluoro-4-(hvdroxymethvl)benzonitrile

The title compound was produced in analogy to intermediate 41, step 3 from ethyl 4-cyano-2-
ethoxy-5-fluorobenzoate. White solid. MS: 195 (M").

Example A

A compound of formula (I) can be used in a manner known per se as the active ingredient

for the production of tablets of the following composition:

Per tablet
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Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25 mg
Tale 25 mg
5 Hydroxypropylmethylcellulose 20 mg
425 mg

Example B

A compound of formula (I) can be used in a manner known per se as the active ingredient

for the production of capsules of the following composition:

10 Per capsule
Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg

15 Magnesium stearate 0.5 mg

220.0 mg
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Claims

Compounds of formula (1)

wherein

R' is alkyl, haloalkyl, substituted cycloalkyl, substituted cycloalkylalkyl, substituted
piperazinyl, substituted piperidinyl, substituted indanyloxyalkyl, substituted phenyl,
substituted phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl,

substituted phenylalkenyl, substituted phenylalkynyl, substituted pyridinyl, substituted

pyridinylalkyl, substituted pyridinylalkenyl, substituted pyridinylalkynyl substituted
thiophenyl, substituted thiophenylalkyl, substituted thiophenylalkenyl, substituted
thiophenylalkynyl, naphtyl, substituted naphthyl, quinolyl, substituted quinolinyl,
isoquinolyl, substituted isoquinolinyl, substituted 2,3-dihydro-1H-isoindol-2-yl,

substituted 1H-indol-2-yl or substituted benzo furan-2-yl wherein substituted

cycloalkyl, substituted cycloalkylalicyl, substituted piperazinyl, substituted piperidinyl,

substituted indanyloxyalkyl, substituted phenyl, substituted phenylalkyl, substituted
phenylalkynyl, substituted phenoxyalkyl, substituted phenylcycloalkyl, substituted
phenylalkenyl, substituted pyridinyl, substituted pyridinylalkyl, substituted
pyridinylalkenyl, substituted pyridinylalkynyl, substituted thiophenyl, substituted
thiophenylalkyl, substituted thiophenylalkenyl, substituted thiophenylalkynyl,
substituted naphthyl, substituted quinolinyl, substituted isoquinolinyl, substituted 2,3-
dihydro-1H-isoindo-2-yl,substituted 1H-indol-2-yl and substituted benzofuran-2-yl
are substituted with R¥, R’ and Rw;

L O LSO
L

Y s -OC(O)-, -NR'C(O)-, -C(O)-, -S(O)o-,

A is-N-or CR’-;



10

15

20

-~ 260 -

W is-O-, -S-, -NR%-, -C(O)-, -S(O)-, -C(O)-NR"- or -CR*R*-;

R? and R* are independently selected from H, halogen, alkyl and cycloalkyl,

R’, R® and R are independently selected from H, alkyl and cycloalkyl;

R® R®and R are independently selected from H, alkyl, hydroxyalkyl, haloalkyl,

hydroxyhaloalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, substituted phenyl,
pyridinyl, substituted pyridinyl, pyrrolyl, substituted pyrrolyl, pyrrolydinyl, substituted
pyrrolydinyl, tetrahydrofuranyl, substituted tetrahydrofuranyl, halogen, hydroxy,
cyano, alkylsulfanyl, haloalkylsulfanyl, cycloalkylsulfanyl, alkylsulfinyl,
haloalkylsulfinyl, cycloalkylsulfinyl, alkylcarbonyl, haloalkylcarbonyl,
cycloalkylcarbonyl, alkylsulfonyl, haloalkylsulfonyl, cycloalkylsulfonyl, substituted
aminosulfonyl, substituted amino and substituted aminoalkyl, wherein substituted
aminosulfonyl, substituted amino and substituted aminoalkyl are substituted on the
nitrogen atom with one to two substituents independently selected from H, alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and
cycloalkylcarbonyl, and wherein substituted phenyl, substituted pyrrolyl, substituted
pyrrolydinyl, substituted tetrahydrofuranyl, and substituted pyridinyl are substituted

* with one to three substituents independently selected from alkyl, halogen, haloalkyl,

alkoxy and haloalkoxy;

m, n, p and q are independently selected from 1 or 2;

R2

is selected from the ring systems
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R is H, alkyl, haloalkyl or cycloalkyl;

R™ is alkyl, halogen, haloalkyl and alkoxy;
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and pharmaceutically acceptable salts.
2. A compound according to claim 1, wherein

R’ is alkyl, haloalkyl, substituted cycloalkyl, substituted cycloalkylalkyl, substituted
phenyl, substituted phenylalkyl, substituted phenoxyalkyl, substituted
phenylcycloalkyl, substituted phenylalkenyl, substituted phenylalkynyl, substituted
pyridinyl, substituted pyridinylalkyl, substituted pyridinylalkenyl, substituted
pyridinylaikynyl, substituted thiophenyl, substituted thiophenylalkyl, substituted
thiophenylalkenyl, substituted thiophenylalkynyl, substituted 2,3-dihydro-1H-isoindol-
2-yl, substituted 1H-indol-2-yl or substituted benzofuran-2-yl wherein substituted
cycloalkyl, substituted cycloalkylalkyl, substituted phenyl, substituted phenylalkyl,
substituted phenylalkynyl, substituted phenoxyalkyl, substituted phenylcycloalkyl,
substituted phenylalkenyl, substituted pyridinyl, substituted pyridinylalkyl, substituted
pyridinylalkenyl, substituted pyridinylalkynyl, substituted thiophenyl, substituted
thiophenylalkyl, substituted thiophenylalkenyl, substituted thiophenylalkynyl,
substituted 2,3-dihydro-1H-isoindol-2-yl,substituted 1H-indol-2-y! and substituted
benzofuran-2-yl are substituted with R®, R and RIO;

Y s -OC(0)-, -NR'C(O)-, -C(O)-, -S(O)s-, N—N or

A s -N-or CR’-;

W is -O-, -S-, -NR%-, -C(0O)-, -S(0),-, -C(O)-NR®- or -CR’R*-;

R® and R” are independently selected from H, halogen, alkyl and cycloalkyl;
R®, R® and R are independently selected from H, alkyl and cycloalkyl;

R®, R® and R'® are independently selected from H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhéioalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, substituted phenyl,
pyridinyl, substituted pyridinyl, halogen, hydroxy, cyano, alkylsulfanyl,
haloalkylsulfanyl, cycloalkylsulfanyl, alkylsulfinyl, haloalkylsulfinyl,
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cycloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, cycloalkylsulfonyl, substituted
aminosulfonyl, substituted amino and substituted aminoalkyl, wherein substituted
aminosulfonyl, substituted amino and substituted aminoalkyl are substituted on the
nitrogen atom with one to two substituents independently selected from H, alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and
cycloalkylcarbonyl, and wherein substituted phenyl and substituted pyridinyl are
optionally substituted with one to three substituents independently selected from alkyl,

halogen, haloalkyl, alkoxy and haloalkoxy;

m, n, p and q are independently selected from 1 or 2;

RZ

is selected from the ring systems
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R isH, alkyl, haloalkyl or cycloalkyl;

and pharmaceutically acceptable salts.

A compound according to claim 1, wherein R' is substituted cycloalkylalkyl, substituted
piperazinyl, substituted piperidinyl, substituted indanyloxyalkyl, substituted phenyl,
substituted phenylalkyl, substituted phenoxyalkyl, substituted phenylcycloalkyl,
substituted phenylalkenyl, substituted pyridinylalkyl, substituted pyridinylalkenyl, naphtyl,
substituted naphthyl, substituted quinolinyl, substituted isoquinolinyl, or substituted 1H-
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indol-2-yi, wherein substituted cycloalkylalkyl, substituted piperazinyl, substituted
piperidinyl, substituted indanyloxyalkyl, substituted phenyl, substituted phenylalkyl,
substituted phenoxyalkyl, substituted phenyleycloalkyl, substituted phenylalkenyl,
substituted pyridinylalkyl, substituted pyridinylalkenyl, substituted naphthyl, substituted
quinolinyl, substituted isoquinoliny! and substituted 1H-indol-2-yl are substituted with R?,
R’ and R™.

A compound according to any one of claims 1 to 3, wherein R’ is substituted
cycloalkylalkyl, substituted phenyl, substituted phenylalkyl, substituted phenoxyalkyl,
substituted phenylcycloalkyl, substituted phenylalkenyl, substituted pyridinylalkyl,
substituted pyridinylalkenyl or substituted 1H-indol-2-yl, wherein substituted
cycloalkylalkyl, substituted phenyl, substituted phenylalkyl, substituted phenoxyalkyl,
substituted phenylcycloalkyl, substituted phenylalkenyl, substituted pyridinylalkyl,
substituted pyridinylalkenyl, and substituted 1H-indol-2-yl are substituted with R®, R” and
R

A compound according to any one of claims 1 to 4, wherein R' is substituted phenylalkyl
or substituted phenylalkenyl, wherein substituted phenylalkyl and substituted
phenylalkenyl are substituted with R®, R” and R°.

A compound according to any one of claims 1 to 5, wherein R’ is phenylalkyl substituted
with R®, R? and R'®,

A compound according to any one of claims 1 to 6, wherein Y is -OC(O)-, -C(O)-, -S(O),-
;O

’ \ / A

or N—N

A compound according to any one of claims 1 to 7, wherein Y is -OC(O)- or -C(O)-.
A compound according to any one of claims 1 to 8, wherein Y is ~-OC(O)-.

A compound according to any one of claims 1 to 8, wherein Y is -C(O)-.

A compound according to any one of claims 1 to 10, wherein A is -N-.
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A compound according to any one of claims 1 to 11, wherein W is -O-, -NR®-, -C(0)-, -
S(0);-, -C(0)-NR- or -CR’R*-.

A compound according to any one of claims 1 to 12, wherein W is -C(O)-, -C(O)-NR®- or -
CRR™-.

A compound according to any one of claims 1 to 13, wherein W is ~-C(O)-.

A compound according to any one of claims 1 or 3 to 14, wherein R” is selected from the
ring systems B, C, D, E, G, H,M, O, P, R, S, T, U, V, X, Z, AA, AB, AC, AD, AE, AF,
AG, AH and Al

A compound according to any one of claims 1 to 15, wherein R? is selected from the ring
systems B, C,D,E, G, H,M, O, P, R, S, T, U, V, X, Z, AA, AB, AC, AD and AE.

A compound according to any one of claims 1 to 16, wherein R? is selected from the ring
systems B, D, H, M, O, R and AJ.

A compound according to any one of claims 1 to 17, wherein R* is selected from the ring
systems B, D, H, O and R.

A compound according to any one of claims 1 to 18, wherein R” is selected from the ring

systems B and D.

A compound according to any one of claims 1 to 19, wherein R? is the ring system D.

A compound according to any one of claims 1 to 20, wherein R® and R” are H.

A compound according to any one of claims 1 to 10 and 12 to 21, wherein R’ is H.

A compound according to any one of claims 1 to 13 and 14 to 22, wherein R’ is H or alkyl,

A compound according to any one of claims 1 to 23, wherein R®, R” and R' are
independently selected from H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy,
alkoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano, haloalkylsulfanyl, haloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl, pyrrolyl substituted with one alkyl, pyrrolydinyl,

tetrahydrofuranyl, alkylcarbonyl, and aminosulfonyl substituted on the nitrogen atom with
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one to two substituents independently selected from H, alkyl, cycloalkyl, cycloalkylalkyl,
hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and cycloalkylcarbonyl.

A compound according to any one of claims 1 to 24, wherein R®, R and R'° are
mdependently selected from H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy,
alikoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano, haloalkylsulfanyl, haloalkylsuifinyl,
alkylsulfonyl, haloalkylsulfonyl and aminosulfonyl substituted on the nitrogen atom with
one to two substituents independently selected from H, alkyl, cycloalkyl, cycloalkylalkyl,
hydroxyalkyl, alkoxyalkyl, alkylcarbonyl and cycloalkylcarbonyl.

A compound according to any one of claims 1 to 25, wherein R®, R and R'® are
independently selected from H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy,
alkoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano, haloalkylsulfanyl, haloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl and aminosulfonyl substituted on the nitrogen atom with

two alkyl.

A compound according to any one of claims 1 to 26, wherein R®, R® and R'? are

independently selected from H, alkyl, haloalkyl, haloalkoxy, halogen and alkylsulfonyl.

A compound according to any one of claims 1 to 27, wherein R® is H, alkyl, haloalkyl,
hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen, cyano,
haloalkylsulfanyl, haloalkylsulfmmyl, alkylsulfonyl, haloalkylsulfonyl, pyrrolyl substituted
with one alkyl, pyrrolydmnyl, tetrahydrofuranyl, atkylcarbonyl, or aminosulfony!

substituted on the nitrogen atom with two alkyl.

A compound according to any one of claims 1 to 28, wherein R® is haloalkyl, haloalkoxy,

halogen or alkylsulfonyl.
A compound according to any one of claims 1 to 29, wherein R® is haloalkoxy or halogen.
A compound according to any one of claims 1 to 30, wherein R® is halogen.

A compound according to any one of claims 1 to 31, wherein R’ is H, alkyl, haloalkyl,

cycloalkyl, cycloalkoxy, alkoxy, haloalkoxy, alkoxyalkoxy, cyano or halogen.

A compound according to any one of claims 1 to 32, wherein R is H, alkyl, haloalkyl,

alkoxy or halogen.
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A compound according to any one of claims 1 to 33, wherein R is H, alky! or halogen.
A compound according to any one of claims 1 to 34, wherein R® and R® are halogen.

A compound according to any one of claims 1 to 35, wherein R'? is H, alkyl, alkoxy or

halogen.

A compound according to any one of claims 1 to 36, wherein R is H or alkyl.
A compound according to any one of claims 1 to 37, wherein R'® is H.

A compound according to any one of claims 1 to 38, wherein R'! is haloalkyl.

A compound according to any one of claims 1 to 39, whercin mis 1.

A compound according to any one of claims 1 to 40, wheremn n is 1.

A compound according to any one of claims 1 to 41, wherein m and n are 1.

A compound according to any one of claims 1 to 42, wherein p and q are 1.

A compound according to any one of claims 1 to 43, wherein m, n, p and q are 1.
A compound according to any one of claims 1 to 44, selected from

(E)-1-[(3aS,8aR)-2-(4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrolo{3,4-dJazepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

1-((3aR,6aS)-5-(1H-benzo[d][ 1,2,3]triazole-5-carbonylyhexahydropyrrolof3,4-c]pyrrol-
2(1H)-y1)-3-(3,5-dichlorophenyl)propan-1-onc;

6-((3aR,6a8)-5-(3-(3,5-dichlorophenyl)propanoyljoctahydropyrrolo[3,4-clpyrrole-2-
carbonyl)benzo[dJoxazol-2(3H)-one;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzy! 5-(9H-pyrido{3,4-bjindole-3-
carbonylYhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;
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(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-indole-5-carbonyl)hexahydropyrrolo{ 3,4-c]pyrrole-
2(1H)-carboxylate;

(3aR,6a8)-3,5-dichlorobenzyl 5-(9H-carbazole-3-carbonyl)hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-indazole-5-carbonyl)hexahydropyrrolo[3,4-clpyrrole-
2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(1H-benzo[d}imidazole-5-carbonyl)hexahydropyrrolo[3,4-

clpyrrole-2(1H)-carboxylate;

trans-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3}triazole-5-carbonylyhexahydro- 1 H-
pyrrolo[3,4-clpyridine-5(6H)-carboxylate;

cis-3,5-dichlorobenzyl 2-(1H-benzo[d]{ 1,2,3 }triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-c]pyridine-5(6H)-carboxylate;

(3aR,8a8)-3,5-dichlorobenzyl 2-(1H-benzo[d][ 1,2,3 ]triazole-5-
carbonyl)octahydropyrrolo[3,4-djazepine-6(7H)-carboxylate;

(1H-benzotriazol-5-y1)- {(3aS,6aR)-5-[2-(3-chloro-phenyl)-ethanesulfonyi}-hexahydro-
pyrrolo[3,4-clpyrrol-2-yl}-methanone;

(3aR,6aS)-3,5-dichlorobenzyl 5-(4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 }triazole-5-carbonyl)octahydropyrrolo[3,4-d]azepin-
6(7H)-y1)-3-(3~chlorophenyl)-2,2-dimethylpropan-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3}triazole-5-carbonyloctahydropyrrolof3,4-
dlazepin-6(7H)-yl)-3-(3~-fluoro-4-(trifluoromcthoxy)phenyyprop-2-en-1-one;

(3aSR,6SR,7aSR)-6-{(3aS,8aR)-6-[( E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-

octahydro-pyrrolo[3,4-d]azepine-2-carbonyl}-hexahydro-benzooxazol-2-one;

(E)-1-[(3aS,8aR)-2-(benzofc][1,2,5]oxadiazole-5-carbonyl)-octahydro-pyrrolo{3,4-
d}azepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;
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(E)-1-((3aR,8a8)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyDoctahydropyrrolof 3,4~
dJazepin-6(7H)-yl)-3-(2-methyl-4-(trifluoromethoxy)p henyl)prop-2-en-1-one;

(E)-1-((32R,8aS)-2-(1H-benzo[d][1,2,3 ]triazole-5-carbonyl)octahydropyrrolo[3.4-
d]azepin-6(7H)-y)-3-(3-fluoro-4-methoxyphenyl)prop-2-en-1-one;

(E)-1-[(3aS,8aR}-2-((S)-4,5,6,7-tetrahydro-1 H-benzotriazole-5-carbonyl})-octahydro-
pyrrolo[ 3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one

(E)-1-[(3aS,8aR)-2~((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one (E)-1-
[(3a§,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolof3,4-djazepin-6-yl]-3-(2-
isopropyl-phenyl)-prop-2-ene-1-one;

trans-3,5-dichlorobenzyl 2-(2-0x0-2,3-dihydrobenzo{dJoxazole-6-carbonyl)hexahydro-1H-
pyrrolo{3,4-clpyridine-5(6H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[dJoxazole-6-
carbonyDhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

6-{(3a8S,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolof 3,4~

dJazepine-2-carbonyl}-3H-benzooxazol-2-one;

(3aR,5s,6aS)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzofdjoxazol-6-
yloxy)hexahydrocyclopentafclpyrrole-2(1H)-carboxylate;

(3aR,5r,6a8)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[dloxazol-6-
vioxy)hexahydrocyclopentalclpyrrole-2(1H)-carboxylate;

(3aS,6aS)-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;

trans-5-(1H-benzotriazole-5-carbonyl}-octahydro-pyrrolo|3.,4-c]pyridine-2-carboxylic acid

3-methanesulfonyl-S-trifluoromethyl-benzyl ester;

(3aR,6aR)-3,5-dichlorobenzy! 5-(1H-benzo[d][1,2,3]triazole-5-
carbonyhhexahydropyrrolo]3,4-clpyrrole-2(1H)-carboxylate;
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(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-c]pyrrole-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-chioro-5-methanesulfonyl-benzyl ester;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-dlazepine-6-carboxylic

acid 3-methanesulfonyl-5-trifluoromethyl-benzyl ester;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-djazepine-6-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-methanesulfonyl-5-trifluoromethyl-benzyl ester;

cis-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylate;

(3a8,7aR)-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-2-carboxylic

acid 3-chioro-5-methanesulfonyl-benzyl ester;

trans-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro- 1 H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylate;

(3aR,8aS)-3,5-dichlorobenzyl 6-(1H-benzo[d][1,2,3}triazole-5-
carbonyl)octahydropyrrolo[3,4-djazepine-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 1-(3-chloro-phenyl)-cyclopropyl ester;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo]3,4-clpyrrole-2-carboxylic
acid bicyclo[4.1.0thept-7-yimethyl ester;

(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid adamantan-2-ylmethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 1-fluoro-cyclohexylmethyl ester;
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(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 2-adamantan-2-yl-ethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 2~adamantan-1-yl-ethyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid adamantan-1-ylmethy! ester;

(3aS,6aR)-5-( 1H-benzotriazole-5-carbonyh)-hexahydro-pyrrolo]3,4-c)pyrrole-2-carboxylic

acid cyclohexylmethyl ester;

cis-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic acid 3-
(2,2,2-trifluoro-1-methoxy-ethyl)-benzyl ester;

cis-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrole-2-carboxylic acid 3-
(2,2, 2-trifluoro-1-hydroxy-ethyl}-benzyl ester;

(3aR,6aS)-2-cyclohexylethyl 5-(1H-benzo[d]{1.2,3}triazole-5-
carbonyl)hexahydropyrrolo[3.4-clpyrrole-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-5-trifluoromethoxy-benzyl ester;

(3aR,6aS)-3-chloro-5-cyanobenzyl S-(1H-benzo[d][1,2,3]triazole-5-
carbonylyhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-trifluoromethoxy-benzyl ester;

(3a8,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-S-trifluoromethyl-benzyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-chloro-5-trifluoromethoxy-benzyl ester;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-clpyrrole-2-carboxylic

acid 4-fluoro-3-trifluoromethoxy-benzyl ester;
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(3aR,6aS)-3-cyano-5-fluorobenzy!l 5-(1H-benzo[d][1,2,3}triazole-5-

carbonyljhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(3aR,6aS)-3-chloro-5-methoxybenzyl 5-(1H-benzo{d][1,2,3]triazole-5-
carbonylyhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid (15,4R)-3-methyl-bicyclo[2.2.1]hept-2-ylmethyl ester;

(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid (1R,4S)-1-bicyclo[2.2.1]hept-2-yImethyl ester;

(3aR,58,6aS)-5-[(3H-[1,2,3}triazol-4-ylmethyl)-carbamoyl}-hexahydro-
cyclopenta[cpyrrole-2-carboxylic acid 3,5-dichloro-benzyl ester;

(3a8,6aS)-5-(1,4,6,7-tetrahydro-[ 1,2,3triazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo{3,4-clpyrrole-2-carboxylic acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3aS,6aR)-5-[(1H-[1,2,3 ]triazol-4-ylmethyl)-carbamoyl]-hexahydro-pyrrolo[3,4-c]pyrrole-

2-carboxylic acid 3,5-dichloro-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;

(3aR,5r,6aS)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo{dloxazol-6-
ylamino)hexahydrocyclopenta[c]pyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-((1H-benzo[d]imidazol-5-
yDmethyhhexahydropyrrolo{3,4-clpyrrole-2(1H)-carboxylate;

1-((3aR,6aS)-5-((1H-benzo[d][1,2,3 Jtriazol-5-ylymethyl)hexahydropyrrolo[3,4-cjpyrrol-
2(1H)-y1)-3-(3,5-dichlorophenyl)propan-1-onc;

(3aR,6a5)-3,5-dichlorobenzyl 5-((1H-indazol-5-ylymethyhhexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate;

(3aR,6a8)-3,5-dichlorobenzyl 5-((2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yhmethyhhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;
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6-({(3aR,6aS)-5-(3-(3,5-dichlorophenyl)propanoybhhexahydropyrrolo[3,4-clpyrrol-2(1H)-
ylymethyhbenzo[d]Joxazol-2(3H)-one;

4-{(E)-3-[(3aS,8aR)-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-dJazepin-6-

yi}-3-oxo-propenyl}-benzonitrile;

(E)-1-[(3aS,8aR)-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-d}azepin-6-y1]-3-

(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(3aR,6aS)-3,5-dichlorobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
ylsulfonyhhexahydropyrrolo{3,4-c]pyrrole-2(1H)-carboxylate;

(3aR,6aS)-3,5-dichlorobenzyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo{4,5-c]pyridine-5-
carbonyljhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-[1,2,3 Jtriazolo[4,5-c]pyridine-5-carbonyl)-
octahydro-pyrrolo[3,4-djazepin-6-y1}-3-(4-trifluoromethoxy-phenyl)-prop-2-cne-1-one;

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-pyrazolo{4,3-c]pyridine-5-carbonyl)-octahydro-
pyrrolo[3,4-d]azepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

cis-5-((3aR,8aS)-6-((E)-3-(4-(trifluoromethoxy)phenylacryloylydecahydropyrrolo[3,4-
d]azepine-2-carbonyl)hexahydrooxazolo[5,4-c]pyridin-2(1H)-one;

6-{(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl}-octahydro-pyrrolo{3,4-
d]azepine-2-carbonyl}-5,6,7,8-tetrahydro-1H-[ 1,6 naphthyridin-2-one;

(3aR,7aR)-5-{(3a8S,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-octahydro-
pyrrolo[3.4-d}azepine-2-carbonyl } -hexahydro-oxazolo[5,4-clpyridin-2-one;

(E)-1-[(3a8,82aR)-2-(7,8-Dihydro-5H-[ 1,6 Inaphthyridine-6-carbonyl)-octahydro-
pyrrolo[3,4-d]azepin-6-yl}-3-(4-trifluoromethoxy-phenylj-prop-2-ene-1-onc;

(E)-3-(4-trifluoromethoxy-phenyl)-1-[(3aS,8aR )-2-(2-triflucromethyl-3,6-dihydro-8H-
[1,2,4]triazolo[1,5-a]pyrazine-7-carbonyl)-octahydro-pyrrolo[3,4-d]azepin-6-yi]-prop-2-

enc-1-one;



10

15

20

25

WO 2014/048865 PCT/EP2013/069679

277~

(3aS,8aR)-6-[(E)-3-(3-trifluoromethoxy-phenyl)-acryloyl]-octahydro-pyrrolo[3,4-
d]azepine-2-carboxylic acid (1H-[1,2,3]triazol-4-ylmethyl)-amide;

(3aR,8aS)-N-((1H-1,2,3-triazol-5-ylymethy}-6-((E)-3-(4-
(trifluoromethoxy)phenyl)acryloyl)octahydropyrrolo[3,4-d]azepine-2( 1H)-carboxamide;

(3aS,6aR)-5-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl}-hexahydro-pyrrolof 3,4~
cpyrrole-2-carboxylic acid (1H-{1,2,3}triazol-4-ylmethyl)-amide;

(3aR,8aS)-N-((1H-1,2,3-triazol-5-yhmethyl)-6-((E)-3-(3-fluoro-4-
(trifluoromethoxy)phenylacryloyloctahydropyrrolo{3,4-djazepine-2(1H)-carboxamide;

(3aS,8aR)-6-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl}-octahydro-pyrrolo{3,4-
dlazepine-2-carboxylic acid (4H-[1,2,4]triazo-3-ylmethyl)-amide;

(E)-1-[(3aS,8aR)-2-(6,7-dihydro-4H-[1,2,3]triazolo[ 1,5-a]pyrazine-5-carbonyl)-octahydro-
pyrrolo[3,4-dJazepin-6-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-imidazo{4,5-c]pyridine-5-carbonyl)-octahydro-
pyrrolo[3,4-d]azepin-6-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(3aR,8aS)-N~((1H-1,2,3-triazol-5-ylymethyl)-N-methyl-6-((E)-3-(4-
(trifluoromethoxy)phenybacryloyloctahydropyrrolo[3,4-dJazepine-2(1H)-carboxamide;

(3aS,8aR)-6-{ 3-(3-chloro-phenyl)-2,2-dimethyl-propionyl}-octahydro-pyrrolo{3,4-
d]azepine-2-carboxylic acid (3H-[1,2,3]triazol-4-ylmethyl)-amide;

(3aR,8aS)-N~(2-(1H-1,2,3-triazo}-5-yDethyD)-6-((E)-3-(4-
(trifluoromethoxy)phenylacryloyl)octahydropyrrolo[3,4-d]azepine-2(1H)-carboxamide;

(3aR,7aS)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-5-carboxylic

acid 3,5-dichloro-benzyl ester;

(3aS,7aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolof3,4-cpyridine-5-carboxylic

acid 3,5-dichloro-benzyl ester;

(+)-trans-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3 ]triazole-5-carbonylyhexahydro-1H-
pyrrolo[3,4-clpyridine-5(6H)-carboxylate;
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(-)-trans-3,5-dichlorobenzyl 2-(1H-benzo[d]{1,2,3 Jtriazole-5-carbonyl)hexahydro-1H-

pyrrolo[3,4-clpyridine-5(6H)-carboxylate;

(-)-trans-3,5-dichlorobenzyl 5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-clpyridine-2(3H)-carboxylate;

(+)-trans-3,5-dichlorobenzy! 5-(1H-benzo{d][1,2,3triazole-5-carbonyl)hexahydro-1H-
pyrrolo[3,4-c]pyridine-2(3H)-carboxylate;

(E)-1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-5-y1}-3-
(3,5-dichloro-phenyl)-prop-2-en-1-one;

(1H-benzotriazol-5-yl)- {trans-2-[5-(4-chloro-phenyl)-{1,3.4]oxadiazol-2-yl]-octahydro-
pyrrolo[3,4-c]pyridin-5-yl}-methanone;

(E)-1-((3aR,6aS)-5-(1H-benzo[d]}{1,2,3 }trtazole-5-carbonyl)hexahydropyrrolo[3,4-
cjpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(1H-benzotriazol-5-yl)-[(3aR,6a8)-5-(5-chloro-1H-indole-2-carbonyl)-hexahydro-
pyrrolo{3,4-c]pyrrol-2-yl}-methanone;

(E)-1-[(3aR,6a8S)-5-(1H-benzotriazole-3-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(3-fluoro-3-trifluoromethyl-phenyl)-prop-2-ene-1-one;

1-[(3aR,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1]-3-(3-

fluoro-S-trifluoromethyl-phenyl)-propan-1-one;

(1H-benzotriazol-5-y1)-{(3aR,6aS)-5-(6-chloro-1H-indole-2-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl}-methanone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)~-yl)-3-(4-(trifluoromethylsulfonyl)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)~yl)-3-(4-chlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2~(1H-benzo{d][1,2,3 Jtriazolc-5-carbonyloctahydropyrrolo[ 3,4-
dlazepin-6(7H)-yl)-3-p-tolylprop-2-en-1-one;
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4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-ox0prop-1-enyl)-N,N-dimethylbenzenesulfonamide;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-methoxyphenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-6-(1H-benzo[d]{1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo{3,4-
djazepin-2(1H)-yh)-3-(4-(trifluoromethoxy)phenyl yprop-2-en-1-one;

4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3 }triazole-5-carbonyl)octahydropyrrolo[ 3,4-
d]azepin-6(7H)-yl)-3-0xoprop-1-enylybenzonitrile;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3}triazole-5-carbonylyhexahydropyrrolo(3,4-
clpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

1-((3aR,6a8S)-5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydropyrrolof3,4-c]pyrrol-
2(1H)-yl)-3-(4~(trifluoromethoxy)phenyl)propan-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3.4-
dJazepin-6(7H)-yD)-3-(4-fluorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo{d][ 1,2,3 }triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-phenylprop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-~carbonylyoctahydropyrrolof3,4-
dlazepin-6(7H)-yl)-3-(pyridin-2-yl)prop-2-en-1-one;

(E)-1-((3aR.8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
djazepin-6(7H)-yl)-3-(pyridin-3-yl)prop-2-en-1-one;

(E)-1-((3aR,8a8)-2-(1H-benzo[d]{1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
djazepin-6(7H)-yH-3-(3-chlorophenylyprop-2-en-1-onc;

(E)-1-((3aR,8a8S)-6-( 1 H-benzo[d]{1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-2(1H)-yD-3-(4-chlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-2(1H)-y1)-3-(3~(trifluoromethoxy)phenyl)prop-2-en-1-one;
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(E)-1-((3aR,8aS)-2-(1H-benzo[d]{1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo{ 3,4~

dJazepin-6(7H)-y1)-3-(4-(difluoromethoxy)phenyl)prop-2-en- 1-one;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)hexahydropyrrolo[ 3,4-
clpyrrol-2(1H)-yl)-3-(3-(trifluoromethoxy)phenyl)prop-2-en-1-one;

4-((E)-3-((3aR,6aR)-5-(1 H-benzo[d][1,2,3Jtriazole-5-carbonylhexahydropyrrolo[3,4-
c]pyrrol-2(1H)-yl)-3-oxoprop-1-enyl)benzonitrile;

(E)-1-((3a8S,6aS)-5-(1H-benzo[d]}[1,2,3]triazole-5-carbonyl)hexahydropyrrolo]3.4-c]pyrrol-
2(1H)-y1)-3-(4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(-)-(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-2-yl1]-3-

(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(+)-(E)-1-[trans-5-(1 H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-c]pyridin-2-yl}-3-
(4-trifluoromethoxy-phenyl)-prop-2-cne-1-onc;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-y1)-3-(3,5-dichlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzold][ 1,2,3]triazole-5-carbonyljoctahydropyrrolo[3,4-
dJazepin-6(7TH)-y))-3-(pyridin-4-yl)prop-2-en-1-one;

(BE)-1-((3aR,8a8)-2-(1H-benzo{d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolof3,4-
djazepin-6(7H)-yl)-3-(2,4-difluorophenyl)prop-2-cn-1-one;

(E)-1-((3aR, 8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-(2,4-dichlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyljoctahydropyrrolo[3,4-
dlazepin-6(7TH)-y1)-3-(3,4-dichlorophenyl)prop-2-en-1-one;

(E)-1-{(3aS,7aS)-5~(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-2-y1]-
3-(4-difluoromethoxy-phenyl)-prop-2-ene-1-one;

4-{(E)-3-[(3a8,7aS)-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-c]pyridin-2-

yl]-3-oxo-propenyl} -benzonitrile;
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4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyloctahydropyrrolo[3,4-
dlazepin-6(7H)-yl)-3-oxoprop-1-enyl)-3-fluorobenzonitrile;

4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][ 1,2,3}triazole-5-carbonylyhexahydropyrrolo[3,4-
clpyrrol-2(1H)-yI)-3-oxoprop-1-enyl)-3-fluorobenzonitrile;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydropyrrolof3,4-
clpyrrol-2(1H)-yl)-3-(4-(difluoromethoxy)phenyl)prop-2-en-1-one;

(E)-1-[cis-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{ 3,4-c]pyridin-5-yl1}-3-(4-

trifluoromethoxy-phenyl)-prop-2-ene- I -one;

3-((E)-3-((3aR,8a8)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[ 3,4~
dlazepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitrile;

(E)-1-{(3aR,8aS)-2-(1H-benzo[d][1,2,3}triazole-5-carbonyloctahydropyrrolo[3.4-
dJazepin-6(7H)-yl)-3-(2-fluoro-4-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(B)-1-((3aR,6aR}-5-(1H-benzo[d][ 1,2,3]triazole-3-carbonyl)hexahydropyrroiof3,4-
clpyrrol-2(1H)-yD)-3-(2-fluoro-4-(trifluoromethoxy)phenylyprop-2-en-1-one;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydropyrrolo{3,4-
clpyrrol-2(1H)-yl)-3-(4-chloro-2-fluorophenyl)prop-2-en-1-one;

(E)-1-((3aR,6aR)-5~(1H-benzo[d][1,2,3]triazole-5-carbonyl)hexahydropyrrolo]3,4-
clpyrrol-2(1H)-yi)-3-(3,5-dichlorophenyl)prop-2-en-1-one;

(E)-1-((3aR,6aS5)-5-(4,5,6,7-tetrahydro-1H-benzo[d]{ 1,2,3 }triazole-5-
carbonyi)hexahydropyrrolo[3,4-cipyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)prop-2-

en-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-clpyrrol-2-yil-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

(E)-1-[(3aS,6aR)-5-(1,4,6,7-tetrahydro-{1,2,3}triazolo[4,5-c]pyridine-5-carbonyl)-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;
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(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yi]-

3-(3-chloro-5-methanesulfonyl-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(3,5-dimethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR 6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-

3-(3-chloro-5-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-{(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo] 3,4-c]pyrrol-2-yl]-
3-(3-chloro-5-methoxy-phenyl)-prop-2-ene-1-one;

3-{(E)-3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c|pyrrol-2-

yl}-3-ox0-propenyl}-5-chloro-benzonitrile;

(E)-1-{(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yi]-
3-(3-methoxy-5-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-{1,2,3 Jtriazolo[4,5-c]pyridine-5-carbonyl)-
hexahydro-pyrrolo[3,4-cpyrrol-2-yl]-3-(4-trifluoromethoxy-phenyl)-prop-2-ene-1-one;

I-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-{1,2,3}triazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrol-2-y1]-3-(4-trifluoromethoxy-phenyl)-propan-1-one;

(3aR,7aR)-5-{(3aR,6aR )-5-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl}-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carbonyl} -hexahydro-oxazolo{5,4-cpyridin-2-one;

(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4-trifluoromethoxy-phenyl)-propionyl]-hexahydro-
pyrrolo{3,4-c]pyrrole-2-carbonyl} -hexahydro-oxazolo[5,4-c]pyridin-2-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl}-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-

3-phenyl-prop-2-cne-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-y1]-3-

phenyl-propan-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(4-trifluoromethyl-phenyl)-prop-2-ene-1-one;
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1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo]3,4-c|pyrrol-2-yl}-3-(4-

trifluoromethyl-phenyl)-propan-1-one;

(3aR,6aS)-N-((1H-1,2,3-triazol-5-yymethyl)-N-methyl-5-(3-(4-
(trifluvoromethoxy)phenylypropanoyl)yhexahydropyrrolo{3,4-c]pyrrole-2(1H)-carboxamide;

(3aR,8a5)-N-((1H-1,2,3-triazol-5-ylymethyl)-6-((E)-3-(3-fluoro-4-
(trifluoromethoxy)phenylacryloyl)-N-methyloctahydropyrrolo[3,4-d]azepine-2(1H)-

carboxamide;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-3-(6-
trifluoromethyl-pyridin-3-yl)-propan-1-one;

1-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-c]pyrrol-2-yl}-2-(4-

trifluoromethoxy-phenoxy)-cthanone;

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrol-2-yl]-2-(4-
chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3.4-c]pyrrol-2-yl]-3-
biphenyl-4-yl-propan-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo{d][1,2,3 ]triazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-fluoro-2-(trifluoromethylyphenyl)prop-2-en-1-one;

1-[(3aS,6aR)-5-(1H-Benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-
(4-chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 ]triazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yD)-3-(4-(methylsulfonyl)phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
d]azepin-6(7H)-yD)-3-(4-(trifluoromethylthio )phenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
dlazepin-6(7H)-yD)-3-(4~(trifluoromethoxy)phenyl)prop-2-en-1-one;
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1-((3aR,6aS)-5-(1H-benzo[d][ 1,2,3]triazole-5-carbonylyhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yH-2-(3-(trifluoromethoxy)phenoxy)ethanone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
d}azepin-6(7TH)-yD-3-(3-(trifluoromethoxy)phenyl)prop-2-en-1-one;

(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c|pyridin-2-yl}-3-(3-

trifluoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-{trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-2-yl}-3-(4~

trifluoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridin-2-yl]-3-(3-

chloro-5-triffuoromethoxy-phenyl)-prop-2-en-1-one;

(E)-1-[trans-5-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-2-yl]-3-
(3,5-dichloro-phenyl)-prop-2-en-1-onc;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrol-2-yi]-
3-(6-phenyl-pyridin-3-yl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-
3-(5-trifluoromethyl-pyridin-2-y)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-
3-(4-pyridin-4-yl-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-
3-(4-pyridin-3-yl-phenyl)-prop-2-ene-1-one;

(E)-1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-
3-(4-pyridin-2-yl-phenyl)-prop-2-ene-1-one;

1-[(3aS,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-2-(4-

chloro-3-methyl-phenoxy)-ethanone;

1-[(3a8S,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrol-2-yl}-2-(4~

chloro-2-methyl-phenoxy)-ethanone;
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{(E)-1-[(3aR,6aR})-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
3-(5-phenyl-pyridin-2-yl)-prop-2-ene-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo!ld][1,2,3Jtriazole-5-carbonyl)octahydropyrrolo[3,4-
dJazepin-6(7H)-yl)-3-(4-(trifluoromethylsulfmyl)phenyl)prop-2-en-1-one;

1-((3aR,8aS)-2-(1H-benzo[d]]1,2,3}triazole-5-carbonyljoctahydropyrrolof 3,4-dlazepin-
6(7H)-y1)-3-(3-fluoro-4-(trifluoromethoxy)phenyhpropan- 1 -one;

(3aR,8aS)-N-((1H-1,2,3-trtazol-5-y)ymethy!)}-N-methyl-6-(3-(4-
(trifluoromethoxy)phenyl)propanoyl)octahydropyrrole[3,4-dJazepine-2( 1 H)-carboxamide;

(3aR,8a8)-N-((1H-1,2,3-triazol-5-ylymethy1)-6-(3-(3-fluoro-4-
(trifluoromethoxy)phenyl)propanoyl)-N-methyloctahydropyrrolo[3,4-dJazepine-2( 1 H)-

carboxamide;

1-{(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-clpyrrol-2-yl]-3-(4-

diflnoromethoxy-phenyl)-propan-1-one;

1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3.4-c]pyrrol-2-y1}-3-(2-

fluoro-4-trifluoromethoxy-phenyl)-propan-1-one;

1-((3aR,8aS)-2-(1H-benzo{d][ 1,2,3 }triazole-5-carbonyl)octahydropyrrolo|3,4-dJazepin-
6(7H)-y1)-3-(4-fluoro-2-(trifluoromethyl)phenyl)propan-1-one;

I-((3aR,8aS)-2-(1H-benzo[d]{1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-djazepin-
6(7H)-y1)-3-(2-methyl-4-(trifluoromethoxy)phenyl)propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-d]azepin-
6(7TH)-y)-3-(3-fluoro-4-methoxyphenyl)propan-1-one;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepin-6-y1}-3-(2-
isopropyi-phenyly-propan-1-one;

I-{(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-clpyrrol-2-yl]-3-(5-
trifluoromethyl-pyridin-2-yl)-propan-1-one;
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1-[(3aR,6aR)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3 4-clpyrrot-2-y1]-3-(5-
phenyl-pyridin-2-yl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cpyrrol-2-yl]-3-(4-
pyridin-4-yl-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1}-3-(4-
pyridin-3-yl-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-S-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(4-
pyridin-2-yl-phenyl)-propan-1-one;

(3aS,8aR)-6-[ 3-(4-trifluvoromethoxy-phenyl)-propionyl]-octahydro-pyrrolo[3,4-d]azepine-
2-carboxylic acid [2-(3H-[1,2,3 ]triazol-4-yl}-ethyl]-amide;

(E)-3-[4-(trifluoro-methoxy)-phenyl]-1-[(3aS,8aR )-2-((S)-4,5,6,7-tetrahydro- 1 H-
imidazo[4,5-c]pyridinc-6-carbonyl}-octahydro-pyrrolo[3,4-dJazepin-6-yl]-prop-2-ene-1-
one hydrochloride;

and pharmaceutically acceptable salts thereof.
A compound according to any one of claims 1 to 44, selected from

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-c]pyridine-5-carboxylic acid

3-chloro-5-methanesulfonyl-benzyl ester;

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridine-5-carboxylic acid

4-trifluoromethoxy-benzyl ester;

1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3 4-clpyridin-5-yl1]-2-(4-

trifluoromethoxy-phenoxy)-cthanone;

(E)-1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo] 3,4-c)pyridin-5-y1}-3-(4-

trifluoromethoxy-phenyl)-propenone;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3 Jtriazole-5-carbonyloctahydropyrrolo[ 3,4~
d]azepin-6(7H)-yl)-3-(3-chloro-5-(trifluoromethyl)phenyl)prop-2-en-1-onc;
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(E)-1-((3aR,8aS)-2-(1 H-benzo[d][ 1,2,3]triazole-5-carbonyloctahydropyrrolof 3,4~
dJazepin-6(7H)-yl)-3-(4-methoxy-2-(trifluoromethylphenyl)prop-2-en-1-one;

(E)-1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-
djazepin-6(7H)-yl)-3-(2-cyclopropylphenyhprop-2-en-1-one;

trans-2-(1 H-benzotriazole-5-carbonyl)-octahydro-pyrrolo(3,4-c]pyridine-5-carboxylic acid

4-fluoro-2-trifluoromethyl-benzyl ester;

trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridine-5-carboxylic acid
2-cyclopropyl-4-trifluoromethyl-benzyl ester;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-d}azepin-6-yl}-2-(2-

trifluoromethoxy-phenoxy)-ethanone;

trans-2-( 1 H-benzotriazole-5-carbonyl)-octahydro-pyrrolo]3,4-c]pyridine-3-carboxylic acid

2-methoxy-4-trifluoromethoxy-benzyl ester;

4-{2-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-d]azepin-6-y1}-2-

oxo-¢ethoxy}-3-trifluoromethyl-benzonitrile;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-djazepin-6-yi]-2-(4-

chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;

1-{(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-d)azepin-6-yl]-2-[4-
methyl-2-(1-methyl-pyrrolidin-3-yl)-phenoxyl-cthanone;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-djazepin-6-yl}-2-(2-

chloro-4-fluoro-phenoxy)-ethanone;

1-((3aR,8aS5)-2-(1H-benzo[d][ 1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-d}azepin-
6(7H)-y1)-2~(2-chloro-4-(triffuoromethyl)phenoxy)cthanonc;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[ 3,4-d]azepin-
6( TH)-y)-2-(6-1s0opropyl-3,3-dimethyl-2,3-dihydro-1H-inden-5-yloxy)ethanone;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-dJazepine-6-carboxylic

acid 2-fluoro-4-trifiluoromethoxy-benzyl ester,
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1-((3aR,8aS)-2-(1H-benzo[d][ 1,2,3]triazole-5-carbonyloctahydropyrrolof 3,4-djazepin-

6(7H)-y1)-2-(5-chloro-2-(trifluoromethyl)phenoxy)ethanone;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrrolo{ 3,4~
d]azepin-6-y1]}-2-(2-tert-butyl-4-methoxyphenoxy)ethanone,

4-[2-[(3a8,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,5,7,8,8a~octahydropyrrolo3,4-
djazepin-6-yi]-2-oxoethoxy]-3-propan-2-ylbenzonitrile;

1-[(3a8S,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,32,4,5,7,8,8a-octahydropyrrolo| 3,4-
dJazepin-6-yl}-3-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyljpropan-1-one;

1-[(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrrolo[3,4-
d]azepin-6-y1]-3-[2-fluoro-4-(2,2,2-trifluorocthoxy)phenyl]propan-1-one;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[ 3,4-dJazepine-6-carboxylic
acid 3-fluoro-4-(2,2,2-rifluoro-ethoxy)-benzyl ester;

(3aS,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo]3,4-d]azepine-6-carboxylic
acid 2-fluoro-4-(2,2,2-trifluoro-ethoxy)-benzyl ester;

(3a5,8aR)-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo{3,4-dazepine-6-carboxylic
acid 4-(2,2,2-trifluoro-ethoxy)-benzyl ester;

(3aS,6aS)-5-(3H-[1,2,3}triazolo[4,5-b]pyridine-6-carbonyl)-hexahydro-pyrrolof3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

1-[(3aR,6aR)-5-(1H-triazolo[4,5-blpyridine-5-carbonyl)-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrol-2~yl}-3-[4-(trifluoromethoxy)phenyl]propan-1-one;

(3aS,6a8)-5-(3H-[1,2,3 triazolo[4,5-cpyridine-6-carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(4-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(7-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;
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(3aS,6aS)-5-(6-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3a8,6aS)-5-(4-chloro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzy! ester;

(3aS,6a8)-5-(6-trifluoromethyl-1H-benzotriazole-5 -carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(4-methyl-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(6-methyl-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

1-[(3aR,6aR)-5-(4-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cJpyrrol-2-
ylI]-3-(4-trifluoromethoxy-phenyl}-propan-1-one;

(4-ethoxyquinolin-2-yI)((3a8,6aS)-5-((R)-4,5,6, 7-tetrahydro-1H-benzo{d][1,2,3]triazole-5-
carbonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)ymethanone;

(4-ethoxyquinolin-2-yI)((3aS,6aS)-5-(4-fluoro-1H-benzo[d][1,2,3 Jtriazole-5-
carbonylyhexabydropyrrolo[3,4-clpyrrol-2(1H)-yl)methanone;

6-[(3aR,6aR)-2-[3-[4-(triflucromethoxy)phenyl]propanoyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrole-5-carbonyl]-3H-1,3-benzoxazol-2-one;

(3aS,6a8)-5-(2-0x0-2,3-dihydro-benzooxazole-6-carbonyl)-hexahydro-pyrrolo[3,4-

clpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cJpyrrole-2-carboxylic

acid 4-cyano-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 4-(1,1,2,2-tetrafluoro~-ethoxy)-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cIpyrrole-2-carboxylic

acid 4-difluoromethoxy-3-fluoro-benzyl ester;
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(3aS,6a5)-5-(1H-[1,2,3]Jtriazolo[4,5-b]pyridine-5-carbonyl)-hexahydro-pyrrolo[ 3,4~

clpyrrole-2-carboxylic acid 3-fluoro-4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-difluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-[1,2,3 }triazolo[4,5-b]pyridine-5-carbonyl)-hexahydro-pyrrolo| 3,4~

c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-( 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 3-fluoro-4-trifluoromethoxy-benzyl ester,

(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrole-2-carboxylic
acid 4-(2,2,2-trifluoro-ethoxy)-benzyl ester;

(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 5-trifluoromethoxy-pyridin-2-ylmethyl ester;

(3aS,6aS8)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-

cjpyrrole-2-carboxylic acid 4-cyano-2-isopropyl-benzyl ester;

(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-
clpyrrole-2-carboxylic acid 4-cyano-2-isopropyl-5-methyl-benzyl ester;

(3a8,6aS)-5-((R)-4,5,6,7-tetrahydro-1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo]3,4-

clpyrrole-2-carboxylic acid 2-fluoro-4-trifluoromethoxy-benzyl ester;

(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 2-fluoro-4-trifluoromethoxy-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 4-cyano-2-cthoxy-benzy! cster,

(3aS,6aS)-5-((R)-4,5,6,7-tetrahydro- 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-

clpyrrole-2-carboxylic acid 3-fluoro-4-trifluoromethoxy-benzyl ester;

(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-isopropyl-benzyl ester;
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(3aS,6a8)-5-(1H-benzotriazole-5-carbony!)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic
acid 4-cyano-2-isopropyl-5-methyl-benzyl ester;

(3aS,6aS)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo{4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 2-fluoro-4-trifluoromethyl-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethyl-benzyl ester;

(3aS.6a8)-5-((R)-4,5,6,7-Tetrahydro- 1 H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3a8S,6aS)-5-((R)-4,5,6,7-Tetrahydro-1 H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 4-trifluoromethyl-benzyl ester;

(3a8,6aS)-5-((R)-4,5,6,7-Tetrahydro- 1 H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3.4-c]pyrrole-2-carboxylic

acid 4-cyano-2-methanesulfonyl-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylic

acid 4-cyano-2-ethoxy-5-fluoro-benzyl ester;

(3aS,6aS)-5-(4-methoxy-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-clpyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrole-2-carboxylic

acid 4-cyano-2-cyclobutoxy-benzyl ester;

(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cJpyrrole-2-carboxylic

acid 4-cyano-2-isopropoxy-benzyl ester;
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(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cjpyrrole-2-carboxylic

acid 4-cyano-2-(2,2,2-trifluoro-cthoxy)-benzyl ester;

(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-chloro-2-ethoxy-5-fluoro-benzyl ester;

(E)-1-[trans-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo[3,4-c]pyridin-5-y1]-3-(4-

trifluoromethoxy-phenyl)-propenone;

(3a8,6aS8)-5-(4-gulfamoyl-piperidine- 1 -carbonyl)-hexahydro-pyrrolo[3,4-clpyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

1-{(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[ 3,4-cpyrrol-2-yl}-3-(6-
phenyl-pyridin-3-yl)-propan-1-one;

1-[(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-2-(2-

isopropyl-phenoxy)-ethanonc;

1-[(3a8,6aS)-5-( 1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c)pyrrol-2-y1}-2-(2-

trifluoromethyl-phenoxy)-ethanone;

1-{(3a8,62S)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c|pyrrol-2-yl}-2-
(biphenyl-2-yloxy)-ethanone;

(E)-1-[(3aS,6a8)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-clpyrrol-2-yl]-3-(4-trifluoromethoxy-phenyl)-propenone;

1-((3aR,6aR)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d]] 1,2,3 Jtriazole-5-
carbonyl)hexahydropyrrolo[3,4-cjpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)propan-

I-one;

1-[(3aS,6aS8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof 3,4-clpyrrol-2-y1}-2-(2-

chloro-4-triflusromethoxy-phenoxy)-ethanone;

1-[(3a8,6aS8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-(2-
pyrrol-1-yl-phenoxy)-ethanone;
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4-{2-[(3aS,6aS)-5~(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yi]-2-

oxo-ethoxy}-3-methoxy-benzonitrile;

4-{2-{(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-c]pyrrol-2-yi}-2-

oxo-cthoxy}-benzonitrile;

1-[(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-c]pyrrol-2-yl}-2-

phenoxy-ethanone;

2-{2-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-

oxo-ethoxy}-5-trifluoromethoxy-benzonitrile;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo| 3,4-d]azepin-
6(7H)-yl)-2-(2-isopropyl-5-methylphenoxy)ethanone;

(1H-benzotriazol-5-yl)-[(3aS,6aS)-5~(6-trifluoromethoxy-1H-indole-2-carbonyl)-
hexahydro-pyrrolo{3,4-clpyrrol-2-yl]-methanone;

(1H-benzotriazol-5-yl)-[(3aS,6aS)-5-(5-trifluoromethoxy-1H-indole-2-carbonyl)-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-methanone;

1-[trans-2-(1H-benzotriazole-5-carbonyl)-octahydro-pyrrolo[3,4-clpyridin-5-y1]}-3-(4-

triffluoromethoxy-phenyl)-propan-1-one;

1-[trans-2-(1H-benzotriazol-5-ylmethyl)-octahydro-pyrrolo3,4-cipyridin-5-y1j-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3}triazole-5-carbonyl)octahydropyrrolo[3,4-d]azepin-
6(7H)-y1}-3-(3-chloro-5-(trifluoromethylphenyl)propan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo[3,4-djazepin-
6(7TH)-yl)-3-(4-methoxy-2-(trifluoromethyl)phenylpropan-1-one;

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazole-5-carbonyl)octahydropyrrolo{3,4-d]azepin-
6(7H)-yl)-3-(2-cyclopropylphenyl)propan-1-one;

1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo]3,4-
clpyrrol-2-y1]-3-[3-methoxy-5-(trifluoromethoxy)phenylipropan-1-one;
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1-[(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-c]pyrrol-2-yl}-2-(2-
isopropyl-5-methyl-phenoxy)-ethanone;

1-[(3a8,6a5)-5-(1H-benzotriazole- S-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yi]-2-(2-

bromo-4-trifluoromethoxy-phenoxy)-cthanone;

(1H-benzotriazol-5-yl)-[(3aR,6aR)-5-(4'-chloro-biphenyl-4-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl]-methanone;

4-{2-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-2-

oxo-cthoxy}-3-1sopropyl-benzonitrile;

2-(2-Acetyl-phenoxy)-1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolof3,4-clpyrrol-2-yl]-ethanone;

4-{2-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo{3,4-cipyrrol-2-yi]-2-

oxo-cthoxy}-5-isopropyl-2-methyl-benzonitrile;

(1H-benzotriazol-5-yl)-[(3aR,6aR )-5-(naphthalene-2-carbonyl)-hexahydro-pyrrolo[3,4-
clpyrrol-2-yl}-methanone;

(1H-benzotriazol-5-yI)-[(3aS,6aS)-5-(4-methoxy-naphthalene-2-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl}-methanone;

4-{2-[(3a8,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cjpyrrol-2-yl]-2-

oxo-ethoxy}-3-cthoxy-benzonitrile;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl}-3-(3-

fluoro-4-trifluoromethoxy-phenyl)-propan-1-one;

1-[(3aS,6a5)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl}-2-(4-

chloro-2-isopropyl-phenoxy)-ethanone;

[(3aS,6aS)-5-(4"-Chloro-biphenyl-4-carbonyl)-hexahydro-pyrrolo[3,4~c]pyrrol-2-y1]-(R)-
4,5,6,7-tetrahydro-1H-benzotriazol-5-yl-methanone;

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-y1}-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;
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(1H-benzotriazol-5-yl)-[(3aS,6aS)-5-(4"-chloro-biphenyl-4-carbonyl)-hexahydro-

pyrrolo{3,4-clpyrrol-2-yl]-methanone;

1-[(3aS,6a8)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-y1]-2-[ 2~

(tetrahydro-furan-2-yl)-phenoxyl-ethanone;

(1H-benzotriazol-5-yl)-[(3aR,6aR)-5-(4-methoxy-naphthalene-2-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl]-methanone;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-clpyrrol-2-yl}-2-(2-
tert-butyl-phenoxy)-cthanone;

[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl|-[trans-
4-(4-chloro-phenyl)-cyclohexyl}-methanone;

1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl}-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-3-(3-

fluoro-4-trifluoromethyl-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-clpyrrol-2-y1}-3-(2-

fluoro-4-trifluoromethyl-phenyl)-propan-1-one;

1-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
clpyrrol-2-yl]-2-(2-pyridin-3-ylphenoxy)ethanone;

4-[3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[ 3.4~
clpyrrol-2-yl]-3-oxopropyl}-2-methyl-5-propan-2-ylbenzonitrile;

4-[3-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
clpyrrol-2-yi]-3-oxopropyl}-3-propan-2-ylbenzonitrile;

[(3aR,6aR)-5-[1-(4-chlorophenyl)piperidine-4-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-(1H-benzotriazol-5-ylymethanone;

[(3a8,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl}-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yi}-(4-propan-2-yloxynaphthalen-2-ylymethanone;

[(3a8,6aS)-5-[(SR)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-(4-propan-2-yloxyquinolin-2-ylymethanone;
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1-[(3aR,6aR)-5-{(5R)})-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,32,4,6,6a-
hexahydropyrrolo{3,4-c]pyrrol-2-yl}-3-[ 2-fluoro-4-(trifluoromethoxy)phenyljpropan-1-

one;

4-[2-{(3aS,6aS)-5-{(5R)-4,5,6,7-tetralydro-1H-benzotriazole-5-carbonyl}-1,3,32,4,6,6a-
hexahydropyrrolo[3,4-cpyrrol-2-yl]-2-oxoethoxy]-2-methyl-5-propan-2-ylbenzonitrile;

[(3aS,6aS8)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyi]-1,3,3a,4,6,6a~

hexahydropyrrolo{3,4-cjpyrrol-2-yi]-{ 1-(2,2,2-trifluoroethoxy)isoquinolin-3-ylimethanone;

1-[(3aS,6aS)-5-[(5R)~4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyll]-1,3,32,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl}-2-(4-bromo-2-tert-butylphenoxy)ethanone;

1-[(3a8S,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
cipyrrol-2-yl}-2-(4-bromo-2-tert-butylphenoxy)ethanone;

4-[2-[(3aS,6a8)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrol-2-ylj-2-oxoethoxy]-3-tert-butylbenzonitrile;

4-[2-[(3aS,6aS)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo[3,4-
c]pyrrol-2-yl]-2-oxoethoxy]-3-tert-butylbenzonitrile;

[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazole-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrrolo[3,4-clpyrrol-2-yl]-[1-methyl-5-(trifluoromethoxy)indol-2-yl}methanone;

1-[(3aS,6a8)-5-[(5R)-4,5,6,7-tetrahydro- 1 H-benzotriazole-5-carbonyl]-1,3,32,4,6,6a-
hexahydropyrrolo[3,4-c]pyrrol-2-yl}-2-[4-(trifluoromethoxy)phenoxylethanone;

[(3a5,6a5)-5-[(5R)-4,5,6,7-tetrahydro- 1 H-benzotriazole-5-carbonyl}-1,3,34,4,6,6a-
hexahydropyrrolo{3.4-clpyrrol-2-yl]-(1-ethoxyisoquinolin-3-ylymethanone;

1-[(3aS,6a8)-5-(1H-benzotriazole-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrrolo{3,4-
clpyrrol-2-y1]-2-(2-tert-butyl-4-methoxyphenoxy)ethanone;

((3aS,6aS)-5-(1H-benzo[d]{ 1,2,3]triazole-5-carbonyl)hexahydropyrrolof3,4-cpyrrol-
2(1H)-y)(4-ethoxyquinolin-2-yl)methanone;
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((3a8,6aS)-5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y1)(4-(2,2,2-trifluoroethoxy)quinolin-2-ylymethanone;

((3aS,6aS)-5-(1H-benzo[d}{1,2,3}triazole-5-carbonyhexahydropyrrolo[3,4-¢c]pyrrol-
2(1H)-yI)(6-cyclobutoxy-5-(trifluoromethyl)pyridin-3-ylmethanone;

((3aS,6aS)-5-(1H-benzo[d][1,2,3Jtriazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl)(5-bromo-6-(2-methoxyethoxy)pyridin-3-ylymethanone;

((3aS,6aS)-5-(1H-benzo[d][1,2,3 }triazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y)(5-bromo-6-(cyclopropylmethoxy)pyridin-3-yl)methanone;

((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazole-5-carbonylyhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yD)(5-cyclopropyl-6-(2,2,2-trifluoroethoxy)pyridin-3-ylymethanone;

((3a5,6a8)-5-(1H-benzo[d][1,2,3]trlazole-5-carbonyl)hexahydropyrrolo[3,4-clpyrrol-
2(1H)-yD)(6~(2,2,2-trifluoroethoxy)-5-(trifluoromethyl)pyridin-3-ylymethanone;

(1H-benzotriazol-5-yl)- {(3aS,6aS)-5-[4-(4-chloro-phenyl)-piperidine-1-carbonyl}-
hexahydro-pyrrolo[3.4-clpyrrol-2-yl}-methanone;

(1H-benzotriazol-5-yl)-{(3aS,6aS)-5-[4-(4-chloro-phenyl)-piperazine-1-carbonyl}-
hexahydro-pyrrolo[3,4-clpyrrol-2-yl} -methanonea;

nd pharmaceutically acceptable salts thereof.
A compound according to any one of claims 1 to 45, selected from

trans-3,5-dichlorobenzyl 2-(1H-benzo[d][1,2,3}triazole-5-carbonylyhexahydro-1H-
pyrrolo[3,4-clpyridine-5(6H)-carboxylate;

trans-3,5-dichlorobenzyl 2-(2-0x0-2,3-dihydrobenzo[dloxazole-6-carbonyl)hexahydro-1H-

pyrrolof3,4-clpyridine-5(6H)-carboxylate;

(3aS,6a5)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrolie-2-carboxylic

acid 3-chloro-5-methanesulfonyl-benzyl ester;

(3a8,6aS)-5-(1H-benzotriazole-5-carbony!)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-trifluoromethoxy-benzyl ester;
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(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3}triazole-5-carbonyl)hexahydropyrrolo{3,4-
clpyrrol-2(1H)-yl)-3-(4-(trifluoromethoxy)phenyhprop-2-en-1-one;

1-((3aR,6a8)-3-(1H-benzo[d][ 1,2,3]triazole-5-carbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl)-3-(4-(trifluoromethoxy)phenyl)propan-1-one;

1-[(3aR,6aR}-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-cipyrrol-2-yl}-3-(4-

trifluoromethoxy-phenyl)-propan-1-one;

1-[(3aR,6aR)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolof3,4-cJpyrrol-2-yIi-3-(4-
triftuoromethyl-phenyl)-propan-1-one;

1-[(3a8,6a8)-5-(1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-clpyrrol-2-y1}-2-(4-
chloro-2-isopropyl-5-methyl-phenoxy)-ethanone;

and pharmaceutically acceptable salts thereof.
A compound according to any one of claims 1 to 44 or 46, selected from

(3a8,6aS)-5-(4-fluoro-1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-

carboxylic acid 4-trifluoromethoxy-benzyl ester;

1-[(3aR,6aR)-5-(4-fluoro- 1 H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrol-2-
yl}-3-(4-trifluoromethoxy-phenyl)-propan-1-one;

(3a8,6a8)-5-(1H-benzotriazole-5-carbonyl)-hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylic

acid 4-difluoromethoxy-3-fluoro-benzyl ester;

(3a8S,6a8)-5-(1,4,6,7-tetrahydro-[1,2,3 Jtriazolo[4,5-c]pyridine-5-carbonyl)-hexahydro-
pyrrolo[3.,4-cpyrrole-2-carboxylic acid 4-trifluoromethoxy-benzy! ester;

(3a8,6a8)-5-((R)-4,5,6,7-Tetrahydro-1H-benzotriazole-5-carbonyl)-hexahydro-
pyrrolo[3,4-c]pyrrole-2-carboxylic acid 4-trifluoromethoxy-benzy! ester;

and pharmaceutically acceptable salts thereof.

A process to prepare a compound according to any one of claims 1 to 48 comprising the
reaction of a compound of formula (IT) in the presence of a compound of formufa (111),

wherein R', R*, A, W, m, n, p and q are as defined above, Y is -OC(O)-.
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A compound according to any one of claims 1 to 48 for use as therapeutically active

substance.

A pharmaceutical composition comprising a compound according to any one of claims 1 to

48 and a therapeutically inert carrier.

A compound according to any one of claims 1 to 48 for the treatment or prophylaxis of
renal conditions, liver conditions, inflammatory conditions, conditions of the nervous

system, fibrotic diseases and acute and chronic organ transplant rejection.



